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1 HIOACHUTEJIBHASA 3AIIMCKA

1.1 Heab aucuumiannel: GopMupoBaHue QPyHIaMEHTAIbHBIX 3HAHUN B 00JIaCTH OpraHu-
YECKOW XUMUMU.

1.2 MecTo aucuunimHbl B cTpykrype OOIT

Huctumimaa «OpraHnyeckas XUMUsD» OTHOCUTCS K JUCHUIUIMHAM O0S3aTENbHON YacTu
PeIMETHO-METOAMYECKOr0 MOAYJIs 1Mo mpoduitro «Xumus» 61oka b1 (51.0.08.06).

Jlist ocBoeHUs AUCHUILTUHBI «OpraHuyecKas XUMHUS» O0yJaroniuecss MCIOJb3YIOT 3Ha-
HUS, yMEHUs, C(hOPMHUPOBAHHbBIC HA MPEbIAYIIEM YPOBHE 00pa30BaHUS U B XO/€ U3YUCHHUS JHC-
uuruH «O0mmas xumusy», «Heoprannueckass XuMus».

1.3 ucuunjmHa HanpaBJjieHa Ha (pOopMHPOBaHUeE cJaeayoIuX KomneTeHuuii: YK-1,
OIIK-8, I1K-2:

- YK-1. CnocobeH oCcylecTBISTh MOUCK, KPUTHUECKUN aHAIMU3 M CUHTE3 MH(OpMAaLUH,
MPUMEHSATh CUCTEMHBIN MOJXO JIJIsl peUICHUs TTOCTABJICHHBIX 3a/1a4, HHANKATOPAMM JIOCTHXKE-
HUSL KOTOPOU SIBIISIOTCA:

e VK-1.1 JleMmoHCTpUpYET 3HAHKE OCOOCHHOCTEH CUCTEMHOTO M KPUTHYECKOTO MBIIII-
JICHUS] U TOTOBHOCTD K HEMY.

e VK-1.2 Haxoaut u KpUTHYECKH aHATU3UPYeT MH(DOPMAIHIO, HEOOXOAUMYIO TSI pe-
LIEHUS TOCTaBJICHHOW 3aa4H.

e VK-1.3 ApryMeHTUpPOBaHHO (OPMUPYET COOCTBEHHOE CYXJCHHE U OICHKY HMH(DOp-
Malliu, TPUHUMAET 000CHOBAHHOE PEIICHHUE.

- OIIK-8. CniocobeH ocymiecTBIATh MeJarornyeckyro AesiTeIbHOCTh HA OCHOBE CIIELHU-
AJbHBIX HAYYHBIX 3HAHUN, HHAUKATOPOM JIOCTH)KCHHS KOTOPOU SIBIISIETCS:

e OIIK-8.3 JlemoHCTpHpYyEeT clielMaIbHbIE HAYYHbIEC 3HAHUSA, B TOM YHUCIE B MPEIMET-
HOM 00J1acTH;

- TIIK-2. CrocoOeH oCymecTBISATh MENarorn4eckyro JesiTeIbHOCTh 10 MPO(UIBHBIM
npeaMeTam (JUCHUILTHHAM, MOJIYJISIM) B paMKax MPOTrpaMM OCHOBHOTO OOIIEro U CPeaHero 00-
miero oOpa3oBaHus, HHAMKATOPOM JOCTUKEHUSI KOTOPOU SIBIISIETCSI:

e [IK-2.2 [IpumeHsieT OCHOBBI T€OPUH (DYHIAAMEHTATBHBIX U MPHUKJIAJHBIX PA3/IENOB XU-
MUU (HEOPTaHWYECKOM, aHATMTUYECKOM, opraHndeckoi, ¢usmdeckot, xumuu BMC, xummuue-
CKHX OCHOB OHMOJIOTMYECKHX IPOIIECCOB, XUMUUYECKONW TEXHOJIOTUM) JUIsI PEUICHUs TeOpeThye-
CKHX M MPAKTUYECKUX 33]1a4.

1.4 IlepeyeHb MIAHUPYEMbIX pe3yJbTATOB 00ydeHusi. B pe3ynbrare uzydeHus: auc-
IUTUIMHBI CTYICHT AOJKEH

- 3HATh:

® OCHOBBI KQUECTBEHHOI'0 aHAJIN3a OPTaHUYECKUX COEIMHEHMUIA;

® OCHOBHBIE COBPEMEHHBIE METO/IbI MCCIIEIOBAHUSI OPTAHUYECKUX BEIIECTB;

e MeToAbl U CrocoObl 00paboTku HMH(MOPMALMU PE3yTbTATOB XUMUYECKOTO JKCIEepHU-
MEHTa, Pe3yJIbTaTOB HAOIIOACHUI U U3MEPEHHIA;

e uH(}OpPMAIIMOHHBIE UCTOYHUKHU CITPABOYHOTO, HAYYHOTO, HOPMAaTHBHOTO XapaKTepa;

® OCHOBHBIE XUMHUUYECKHE MOHATHS;

® OCHOBHBIE 3aKOHBI XUMHUU;

® CTPYKTYpPY COBPEMEHHOW OPraHUYECKOU XUMUU;

® OCHOBHBIE 3aKOHBI, SIBJICHUS U MPOLECCHI, U3y4aeMbl€ OPraHUYECKON XUMHEH;

e cTpoeHHe, (PU3MUECKHE U XUMHUUYECKHUE CBOMCTBA BAKHEHIINX KIACCOB OPTaHHMUYECKUX
COCJIMHEHU;

® MEXaHW3MBI pa3pbiBa U 00pa30BaHUs CBS3EH B 3aBUCHMOCTH OT MPHUPOJIBI OpraHudYe-
CKOTO CyOCTpaTa M peareHra;

- YMeTb!

® [IPOBOJUTH AHATU3OPTaHUYECKUX COCIUHEHHN U MHTEPIPUTHUPOBATH MOIYUCHHBIEC pe-
3y/bTATHI;



e 00pabaTeIBaTh, aHATU3UPOBATHU 0000IIATH PE3yAbTaThl HAOIIOICHUH U H3MEPEHUIA;

® BBIBJIATH CBA3b MEXKAY PU3NUECKUMU U XUMUUYECKHMMHU IIPOLIECCAMU, MEKIY CTPOEHU-
€M U CBOWCTBaMH OpPraHMYECKHX BEILECTB,

® peraTh 3a/1a4M, UCTIONb3YS MPUHIUITEI U METOABI OPraHMYECKOW XHUMUHU;

® OOBSACHATH M aHAIM3MPOBATH HAa OCHOBE HKCIEPUMEHTAIbHBIX JAHHBIX CBOWCTBA Be-
IIECTB | MIPOLECCHI, MPOTEKAIOIINE PU UX B3aUMOCHCTBHH;

® CTaBUTb XMMUYECKUH SKCIIEPUMEHT, aHAJIU3UPOBATh U OLIEHUBATh JIAOOPATOPHBIE HC-
CJIEZIOBaHUS;

® [IPUMEHSATH OCHOBBI U OCOOEHHOCTH MPABMJI TEXHUKU O€30MACHOCTH MPH HPOBEICHUH
XUMHYECKOT0 SKCTIEPUMEHTA C OPraHUYECKUMHU BEIECTBAMU;

® Ha3bIBaTh OPraHUYECKHE BEILECTBA [10 Pa3HbIM THIIaM HOMEHKIIATYP;

® TMPUMEHATH NMPHHLUUIBI U 3aKOHBI OPraHMYECKOW XUMHHU IPH aHAJIN3€ KOHKPETHBIX
XUMHUYECKHX TPOLIECCOB U SIBICHUI;

® [PUMEHATH 3HAHMSI 00 JIEKTPOHHOM CTPOCHMU MOJIEKYIN Ui OOBSICHEHUS] peaKIOH-
HOM CIIOCOOHOCTH OpraHUYEeCKUX COeAMHEHUIH;

® JCIIOJIb30BATh 3HAHWE TEOPHH JUIS OOBSCHEHHS OOpa30BaHMS XMMHYECKOW CBS3U B
MOJIEKYJIAX PA3JIUYHbIX COCIMHEHNU;

® CBs3bIBaTh OCOOEHHOCTH CTPOCHMS MOJIEKYJI CO CBOMCTBAMMU BEIIECTBA;

e - HHTEPIPETUPOBATh JaHHbIE (PU3NYECKUX METOJIOB UCCIIEOBAHUS;

® BBINOJHATh XUMHUYECKHIA SKCIEPUMEHT IO PACMO3HABAaHUIO BAKHEHIINX OpraHuye-
CKHX BEIIECTB;

® IIPOBOJIUTH CAMOCTOSTEJIbHBIA NMOMCK XMMHUYECKON MH(YOPMALMU C UCIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHWN, KOMIBIOTEPHBIX 0a3 AaHHBIX, Pecyp-
coB Internet).

- BJIAJIeTh:

® HaBBIKAMH JeJaTh 3aKJIIOYEHHUS W BBIBOJBI MOPE3yJbTaTaM aHajlu3a JUTEPaTypHBIX
JTAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIbHBIX M PaCYETHO-TEOPETUUYECKUX PabOT MO OpraHuye-
CKOM XHUMUU;

® HaBbIKAMM CHCTEMAaTHU3MPOBATH M aHAJTU3UPOBATH PE3YIbTAaThl XUMUYECKUX IKCIIEPU-
MEHTOB, HaOJIIOJICHUNA, U3MEPEHM, aTakKe pe3ysIbTaThl pacueTOB CBOICTB OPraHUYECKHX Be-
IIECTB ¥ MAaTepUAIIOB Ha UX OCHOBE;

® OCHOBHBIMU 3aKOHaMM U 3aKOHOMEPHOCTSIMH OPraHMYECKOW XMMHU HIPUMEHSTHh UX
IpU pelIeHUN 3aJad, pU aHaJIU3€e SKCIEPUMEHTAIbHBIX JaHHBIX, OJYYEHHBIX MIPHU UCCIIEI0Ba-
HUW,

e crocobaMu OpHUEHTAalUU BIPO(ECCHOHANBHBIX UCTOUHUKAX MHPOPMALUU (KYpHAIbI,
caiiTbl, 00pa3oBaTeNbHbIEC OPTANbI);

e HaBbpikamMH MOCTaHOBKH JKCIIEPUMEHTA, aHAJIH3a W OICHKH pPe3yJIbTaTOB JIaAbopaTop-
HBIX UCCIICI0BaHUM;

e Metogamu omnpeaeneH!ss BO3MOXKXHOCTH MPOTEKAHHUS XUMHUYECKUX NpPEBpaLIeHUN B
Pa3IMYHBIX YCIOBUAX U OLIEHKU MX MOCIIECTBUIA;

® TEOPETHUYECKHMMH METOJAMHU OIMCAHUS CBOMCTB OPraHWYECKHUX BEIIECTB HA OCHOBE HX
CTpOCHUS,

e crnocobaMu Oe30macHOro oOpalleHus ¢ roOplOYMMH U TOKCUYHBIMH BEIleCTBAaMHU, Jia-
O6opaTopHBIM 000pPYIOBAHUEM.

1.5 O6mas TpyaoeMKOCTh AMCHUIIMHBI «Opranuyeckas XumMus» cocrasiser 9 3a-
yetHbIX enunul] (1anee — 3E) (324 gaca).

[Iporpamma npenycMaTrpuBaeT U3y4eHHE MaTepualla Ha JIEKIUAX U J1abOpaTOPHBIX 3aHs-
tusx. [IpenycMoTpeHa camoctosiTenpHas paboTa CTYJEHTOB IO TeMaM M pasfenam. Ilposepka
3HAaHUH OCYIIECTBIIIETCS PPOHTAIBHO, HHANBHYATbHO.



1.6 O0beM TUCHUIIMHBI U BUAbI Y4eOHOIi 1eATeJTbHOCTH

O0beM IMCHMIJIMHBI M BU/ABI Y4eOHOM JesTeJbHOCTH (04Hast ¢opma 00yueHust)

Buj yueOHoi padoThl Bcero yacos Cemectp 5 Cemectp 6
OO0m1as TpyA0EMKOCTh 324 144 180
KonraktHas paboTa 172 86 86
Jlexnun 68 34 34
JlaboparopHbie pabOTHI 104 52 52
CamocrosiTenbHas padoTa, Hallu- 116 58 58

CaHMe KypCOBOH pabOTHI

Bun xouTpons

3amuTa KypcoBoi

paboThl
Bu uToroBoro KOHTPOJIS: 36 3aueT (¢ OICHKOM) DK3aMeH
2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE
YueOHO-TeMaTH4YecKHii IU1aH (ouHasi popma 00OyUueHus )
AYyIUTOPHBIE 3aHATHUS Camocro-
Bcero ATEeJIbHAaA
Ne HaunmenoBanue TeM (pa3aesioB) wacos | ;. JlaGopatop- padora,
W fbre sansTus | YPEOBT
paborta
SCEMECTD
1 Teopernueckne OCHOBbI oOpranuveckoii| 42 8 16 18
XMMHH
1.1 |DnexkTpoHHOE CTpOCHHME aroma yriepoxa.| 4 2 2
['ubpunnzanus
1.2 |KoBajeHTHas CBS3b, €€ XapaKTePUCTHKH. 2 2
Teopusi cTpoeHUs OpraHMYecKux coenuHe-| 4 2 2
Huii A.M. bytiieposa. 3omepus
1.3 |Teopus >7EKTPOHHBIX CMEIICHUI 4 2 2
1.4 |Knaccudukanus opraHu4ecKuX coeANHEeHuu| 4 2 2
U OpraHu4eckux peakuuil. Kncimortasle u oc-
HOBHBIE CBOWMCTBAa OpPraHMYECKUX COEIMHEe-
1505071
1.5 [|Jlabopatopnas pabota 1. Texnuka Oezomac-| 6 4 2
HOCTU TIpH paboTe B J1abOpaTOpUU OpraHu-
yeckoil xumuu. IlpaBuna Benenust nmabopa-
TOPHOTO JKypHaJIa.
1.6 |Jlabopatopnas pabota 2. Metoab! Bblnene-| 6 4 2
HUS M OYUCTKH OPTAaHWYECKUX COSTMHEHUH
1.7 |Jlabopatopnas pabota 3. Onpenenenue TemM-| 6 4 2
nepaTyphl TUTABIICHHS, TEMIepaTyphl KHIIe-
HUS M TOKa3aTesi MPeJIOMIICHHS BEIIEeCTB
1.8 [|Jlabopatopnas pabora 4. KauectBeHHswiii| 6 4 2
JJIEMEHTHBIN aHaJ W3 OPraHWUYECKUX COeIH-
HEHUU
2 Aaudaruyeckue YrjieBoaopoabl u HX| 66 16 24 26
NPOU3BO/IHbIE
2.1 |AnkaHsl 4 2 2
2.2 |JlaboparopHas paboTa 5. AnkaHbl 6 4 2
2.3 |AJKeHBI U aJIKagUEHBI 6 4 2




2.4 |JlaboparopHas paboTa 6. ATKEHBI 6 4 2

2.5 |AnxuHbl 4 2 2

2.6 |JIaboparopHas pabota 7. AJTKHHBI 6 4 2

2.7 |lamorenonpousBoinble anudarndeckux yr-| 4 2 2
JICBOJIOPOJIOB

2.8 |JlaboparopHass pabora 8. I'amorenompowms-| 6 4 2
BOJIHBIE aNTM()aTUICCKUX YTIICBOIOPOIOB

2.9 |CroupThl B pOCThIE Y(HUPHI 4 2 2

2.10 |Jlaboparopuas pabora 9. OpHoaToMHBIE| 6 4 2
CIUPTHI

2.11 |JlaboparopHast padora 10. Muoroaromusie| 6 4 2
CIHPTHI, MPOCThIC IPHUPHI, CIOKHBIC IPUPHI
MHUHEPAJIbHBIX KHCIIOT

2.12 |Tuoinsl u cynbduast 4 2 2

2.13 |[lukioankaHbl 4 2 2

3 YriieBoopoasl apoMaTtuuyeckoro psiza u| 36 10 12 14
HX MPOU3BOIHBIE

3.1 |Apomarudeckue yriieBoJI0pOIbI 6 4 2

3.2 |Peakumm osnekTpoduiIbHOTO 3amemieHus B| 4 2 2
apomatudeckoMm psy. OOmue mpencraslie-
HUS O MEXaHHU3ME.

3.3 |JIaboparopHas pabora 11. Apomaruueckue| 6 4 2
YTII€BOAOPOIBI

3.4 |HurpoBanue,ranoreHupoBanue u cyinbpupo-| 4 2 2
BaHHME apOMATHYECKHX YTIIEBOJIOPOJIOB

3.5 |JlaboparopHast pabora 12. Apomaruyeckue| 6 4 2
YTJIEBOAOPOABI C KOHACHCUPOBAHHBIMH OCH-
30JIbHBIMHU SIAPAMH

3.6 |Denoms 4 2 2

3.7 |Jlaboparopuas pabota 13. DeHOIBI 6 4 2
Bceero 144 34 52 58

Cemectp 6

4 AJbierubl, KeTOHbI U KapOoHoBbIe Kuc-| 48 10 20 18
JIOTBI

4.1 |Anpoerunsl ¥ KETOHBI 4 2 2

4.2 |JlaboparopHas pabota 14. Anpaerunasl u ke-| 6 4 2
TOHBI

4.3 |MoHokapOOHOBBIE KHCIOTHI U MX MpOU3BOA-| 4 2 2
HBIC

4.4 |JlaboparopHas pabota 15. MoHokapO6oHOBBIE| 6 4 2
KHCJIOTHI

4.5 |/IukapO6oHOBBIE KHCTIOTHI 4 2 2

4.6 |JIaboparopnas pabora 16. JlukapOoHOBbIE| 6 4 2
KHCJIOTHI

4.7 |HenpenenbHble, THIPOKCU- U OKCOKapOOHO-| 6 4 2
BbI€ KHCJIOTHI

4.8 |Jlaboparopnas pabGora 17. Henpenenbubie| 6 4 2
KHCJIOTHI ¥ JKHPBI

4.9 |JlabopatopHas pabota 18. ['mapokcukucio-| 6 4 2
TBI

5 A3oTconep:xkaiue opranundyeckue coemau-| 30 6 12 12




HEeHUs
5.1 |[AmuHbI 4 2 2
5.2 |JIaboparopHas pabota 19. AMuHBI 6 4 2
5.3 |/lna30- 1 a30COCTUHEHUS 4 2 2
5.4 |Jlaboparopnas pabora 20. [ua3o - u azoco-| 6 4 2
€IMHEHUS
5.5 |AMUHOKHUCIOTBI, IENTHIBI U OCIKH 4 2 2
5.6 |[JIaboparopHas pabota 21. AMUHOKHCIIOTBI 6 4 2
6 YrJieBoabl 28 6 12 10
6.1 |MonHocaxapuasl 4 2 2
6.2 |JTaboparopHas pabota 22. MoHOCaxapu bl 6 4 2
6.3 |[lommcaxapusl 6 4 2
6.4 |[JTaboparopHas pabota 23. JIucaxapuasl 6 4 2
6.5 [JIaboparopHas padota 24. ITonmucaxapuapl 6 4 2
7 I'eTepoumkiinyeckne coelMHEHUS 12 6 10
7.1 |IIaTu4uieHHBIC TETEPOIUKIIBI 4 2 2
7.2 |llecTnuneHHbIE TETEPOIUKIIBI 4 2 4
7.3 |llypuHOBBIC M TUPUMHUANHOBBIE OCHOBaHH.| 4 2 4
HykJienHOBbIE KHCIOTHI.
8 CoBpemennbie (u3MKO-XUMHYecKHe Me-| 12 8 8
TOAbI AHAJIN32 OPraHUYECKUX BelleCTB
8.1 |JlabGoparopHas paborta 25. XpomaTorpadus 4 4 4
8.2 |JlaboparopHas pabota 26. M3yuenue Ouono-| 4 4 4
ru4ecKux  marepuanoB  meronom  UK-
CHEKTPOCKOIUH
Bceero 144 34 54 58
DK3aMeH 36
3ammra KypcoBoil paboThl
NUTOI'O 324 68 108 116
HNuTepakTuBHOE 00yueHHe N0 TUCHMIIJIHHE
Ne HaumenoBanue Tem (pa3aeJioB) Bup 3a- | ®opma narepakTuBHoro | Kou-Bo
HATHS 3aHATHA 4acoB
1. | Ankunbl JIK Jlexus ¢ ommbOkamu 2
AJIKaHbI JIb PaGota B ManbIx rpynnax 4
AJTIKEHBI JIb PaboTa B MasbIX Tpynmnax 4
AJIKUHBI JIb PaGota B ManbIx rpynnax 4
["anorenonpou3BoHbIE anudaTuye- JIb Pabota B ManbIx rpymnmnax 4
CKHX YTJIEBOIOPOJIOB
OHOATOMHBIE CIIUPTHI JIb PaGota B ManbIx rpynnax 4
2. | PeHOIBI JIK Jlexus ¢ ommbOkamu 2
3. | AMuHBI JIK Jlexuust BOBOEM («OnoyHas 2
JICKLIMS)
4. HenpenenbHbie, TMAPOKCH - U OKCO- JIK Jlekuug-koHCyIbTaUA 2
KapOOHOBBIE KUCIIOTHI
5. AMHHOKHCIIOTBI, ENTUIBI U OEIIKH JIK Jlexumst BOIBOEM («OouHas 2
JICKLIMS)
6. | AuxapOOHOBBIE KHUCIIOTHI JIb Pabota B ManbIx rpynmnax 4
7. | Jucaxapunasl JIb PaboTa B MasbIxX rpynmnax 4
8. | Ilomucaxapuasl JIb PaboTa B MasbIxX rpynmnax 2




9. | IlaTnuieHHBIE T€TEPOIUKIIBI JIb \ Pabota B ManbIx rpynmnax \ 2
HUTOI'O 48/116 =41 %
3 COAEP)KAHUE TEM (PA3IEJIOB)
5 cemecTp

1 TeopeTnueckoe BBeJeHUE

[Ipenmer opraHn4eckoil XUMUHM U OCHOBHBIE 3TAlbl €€ Pa3BUTHs. DJIEKTPOHHAS KOH(H-
rypauust aroma yriaepozaa. ['mOpunuzanus yriepoja B OpraHMUECKUX COeAMHEHUsX. BaneHTHble
COCTOSIHMS aTOMA YIJIEPOJA B OPraHUYECKUX COCUHEHUSX.

THUnbl XUMAYECKUX CBA3CH B OpraHM4ecKkux coequHeHusx. KosanentHas cBsasp. Curma-
cBs3b. [Iu-cBsi3b. CBOMCTBA KOBAJICHTHOW CBSI3U: DHEPrUs, JJIMHA, MOJSPHOCTH, MOJISApU3YeE-
MOCTb, IOPSIOK, HAIIPaBJIICHHOCTb. BOJOpOIHBIE CBA3H.

Teopust crpoeHust opranudeckux coenuHenuit A.M. bytinepoa. CtpykTypHas u3ome-
pHs: U30MEPUS YIVIEPOIHOTO CKEJIETa, N30MEPUS NOJIOKEHUS, MEXKKIIACCOBAask U30MEPUSL.

Teopust 31eKTpOHHBIX cMmemieHnid. MHaykTHBHBIN (MHAYKUHOHHBIH 3¢ dekT). CBoiicTBa
UHAYKTUBHOTO 3¢ dekra. BnusHue rpdpexra Ha XUMHUUECKUE CBOICTBA OPTraHUYECKUX COETUHE-
HUil.  Me3omepnsii a3pdext. Conpsprenne. Turbl conpshkeHnit. [ paHudHbBIE CTPYKTYPBI U M-
30(OpMyJIbl OpraHMYECKUX coequHeHui. BiusHue s dexra Ha XUMUYECKHe CBOWCTBA OpraHM-
YECKHUX COCIMHECHU.

[TpoctpancTBeHHas nzomepusi. KondopmanronHas u3oMepusi OpraHMYecKUX COelnHe-
Huil. Konpopmanuu u konpopmepst. [Ipoekunn “Kosner” u Heromena. TopcuonHsiid yron. 3a-
TOPMOXKEHHas U 3aCJIOHEHHas KoH(popManuu. ['eomerprudeckas U3oMepusi OpraHuYeCKUX COeIH-
Henuit. l{uc- u Tpanc-u3omepsl. Onpesenenne abcomrOTHON KoHGUTypanuu. Z- u E-u3oMepsi.

OnTuueckas U30MepUsi OPraHUYECKUX COCTUHEHUH. ACUMMETPUYECKHH (XUpabHBbIi)
aToM yriepona. OuHaHTHOMepbl. Omnpenenenue aOcomoTHOH KoHpurypamuu. R-,  S-
koHurypauus. [Ipoexmronnsie popmyinsl Puinepa. x ocobenHocty, npasuia nocrpoexus. D-
u L-psan oprannyecknux coennHeHuil. Paniemarsl.

Knaccudukanus opraHMyecKuX peakluil Mo CTPYKTYpPHBIM HM3MEHEHHUSM B HCXOJHBIX
BEIL[ECTBAX: PEAKIMM 3aMEIICHHUs, MPUCOCAUHEHUS, OTILEIUICHHAs, MEeperpynnupoBok. Pann-
KajbHble peakiuu. CBoOOAHbIE panuKaibl. ['oMonorudyeckuii pa3peiB cBA3M B cyoOcTpate. MoH-
HbIE peaKkIuu. DIEeKTPOPUIIbI U HyKIeo(puibl. [ eTeponuTuyeckuil pa3pbiB CBsI3U B cyOcTpare.

CeneKTUBHOCTh U CHEUU(UYHOCTh XMMHUYECKHX peaklui. XuMU4ecKas CeIeKTUBHOCTD,
PEruoCeeKTUBHOCTh M CTEPEOCENEeKTUBHOCTh XUMHUECKUX peakuui. Kunernueckue u tepMmo-
JUHAMHUYCEKUH KOHTpOJb. [loHsATHE 0 MexaHM3Me XxuMudeckon peakuuu. [Ipomexyrounsie co-
€IMHEHUSI U IEPEXOJIHbIE COCTOSHUSA. DHEPrus aKTUBALIUU.

@DaxTOopHl, 0Ka3bIBAIOIINE BIUSHUE HA MEXAHU3M M CKOPOCTh XUMUYECKOW pPEaKLIUU: J1aB-
nenue, temneparypa. Katanuszaropsl. PacTtBoputenu: CUIbHONOISPHBIE U MAJIONOJIIPHBIE (TIPO-
TOHHBIE U allpOTOHHBIE), HEMOJISIPHBIE.

KucnoTHo-OCHOBHBIE CBOMCTBAa OPraHMYECKUX coeAMHEHUH. KuCIoTbl U OCHOBaHMS C
TOYKH 3PEHUS TEOPUM NIEKTPOJUTHYECKON aucconuanuu. Kucnorel u ocHoBanus bpencrena-
Jloypu u Jlptonca. BrnusiHue 31eKTpOHHBIX 3P(HEKTOB Ha KHCIOTHO-OCHOBHBIE CBOMCTBA Opra-
HUYECKUX coennHeHui. [IpeacraBnenne o KECTKUX U MATKUX KUCJIOTaX U OCHOBaHUsAX. [IpuH-
mur JKMKO.

MeTo bl yCTAaHOBIEHHSI MEXaHU3MOB PEAKIIUM.

MecTo opraHn4yeckoil XUMHUHU B HIKOJILHOM Kypce XMMUU B COOTBETCTBUU C TPEOOBaHUS-
M @I'OC OO. CucteMHO-AEATeNbHOCTHBIN MOIX01 K 00yYEHHIO OPraHUYECKON XUMHH.

Il Yrnesogopoas! anudgaruyeckoro psiia ¥ MX NPoU3BOIHbIE

Auxkanbl. HoMeHkaTypa u n3oMepus. AJIIKWIbHBIE pauKaibl, UX HOMEHKiIaTypa. Du-
3U4YecKre CBOMCTBA ajkaHOB. CrocoObI MOTY4YEeHHsI aIKaHOB: U3 CHHTE3 raza, BOCCTAHOBJIEHUEM
HOI0BOIOPOAOM TIpH HArpeBaHUU IPOU3BOJHBIX AJIKAHOB, M3 TaJOrCHAIKAHOB I10 pEaKLUU
Bropua, u3 rajoreHajakaHOB 4€pe3 MarHUMOpPraHUYECKUE COCIMHEHUS, P CIUIABJICHUU COJICH
KapOOHOBBIX KHCJIOT CO IIeJ04YaM, THAPOIM30M KapOuaa aJtOMUHHUS, SJIEKTPOIU30M COJIeH Kap-
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60HOBBIX KHCHOT 110 Kosbbe, U3 anbaeruaoB U KeTOHOB 1o peakuuu KiwkHepa-Bonbda, 3 anb-
JETHJI0B U KETOHOB 110 peakuuu KiieMMencena. [IpupoaHble ICTOYHHUKY aJIKAHOB.

DNEKTPOHHOE CTPOEHHUE.

Peakuyu pagukanbHOro 3aMeIEHUs: TaJIOT€HUPOBAHNE AJIKAaHOB. MeXaHU3M XJIOpUPOBa-
HUs MeTaHa U nponaHa. akTopsl onpenensromne NpeuMyLIECTBEHHOE HallpaBJIEHUE 3aMelle-
HUS B peakUUsAX paJMKabHOIO 3aMELIeHMs ajkaHOB. Pa3nuune B peaklMOHHOM CIIOCOOHOCTH
aToMa BOJOpOAa IIPU IMEPBUYHOM, BTOPUYHOM U TPETUHYHOM arome yriepona. Hurtposanue,
Cylb(QOXJIOpUpOBaHue, Cyab(pOOKUCIEeHHEe. MexaHu3M HHUTPOBaHUS IpolaHa pa30aBlIeHHON
A30THOM KHUCIIOTOMN.

Peakuuu nerunapupoBanusi, pasinokKeH!s, N30MEPU3aLUU U OKACIICHHS aJIKaHOB.

Aukenbl. Homenknarypa u usomepusi. @usnyeckue cBoiicrBa. CriocoObl MOJIy4EHUs: C
IIOMOUIbIO PEAKLIHUK 3JIMMUHUPOBAHUS U3 CIMPTOB, IAJIOTEHAIKAHOB, COJIEH 3aMEILEHHOIO aM-
MOHMSI, AETUAPUPOBAHUEM WM KPEKUHIOM aJIKaHOB, JErajJOr€HUPOBAHUE BHULIMHAIbHBIX JWTa-
JIOT€HAJIKAHOB.

DNEKTPOHHOE CTPOCHHE aTKeHOB. Peaknuu snekTpoduinbHOro mnpucoeaunnenus (AE):
IPUCOEIUHEHUE TaJlOTeHBOJOPOAOB, IaJloT€HOB, BOABI U TruapodopupoBaHue. Mcnonb3yembie
KaTajau3aTopbl. MexaHu3m npucoeJuHeHus: OpoMa K IpOIIEHY.

Peakiun Hykieo(UIbHOTO NPUCOCIUHEHUS: B3aUMOIEHCTBIE C aMMHAKOM COEIUHEHHUH,
COJIEpKalNX 3TUJICHOBBI (PParMEHT M HECKOJIBKO CHUJIBbHBIX AJIEKTPOHOAKLENTOPHBIX TPYIII,
Hanpumep, -CN win -CF3. Peakuuu ¢ yBelIM4eHHUEM YIJIEpOJHOIO CKeleTa: ruapo(GopMuiInpo-
BaHUe, TEJIOMEpHU3aLus U Noaumepu3anust. MexaHu3mMbl HOJUMEPU3ALIIH.

Peakiun paaukanbHOro MPUCOETUHEHHUs: B3auMojelicTBue ¢ OpoMoBogopoaoM. Mexa-
HU3M B3auMOJIEUCTBHUS OyTeHa-1 ¢ OpOMOBOJOPOIOM B MPUCYTCTBUU OPTraHUYECKOrO MEPOKCH-
na. Peakuuu pagukaiabHOro 3aMeleHHs: XJIOPHUPOBAaHUE MO alb(a-yriaepoaHomy atomy. M3ome-
pu3aLus alKeHOB.

OxwuclieHue aJKeHOB: KMCIOPOAOM BO3/yXa 0e3 KaTaau3aTopa, AMOKCHIOM celeHa, oopa-
30BaHUE 3MOKCHUCONEIMHEHUH, peakusi Baruepa, okucieHyue B )K€CTKUX YCIOBUSAX, 030HUPOBa-
Hue. Peakiun koMiuiekcooOpa3zoBaHus (B3aUMOJICHCTBUE C COMSIMU IIJIATUHBI) M THIPUPOBAHUS.

Auaxkunbl. Homenknatypa u usomepus. Pusndeckue cpoiictBa. [lomydeHne: nuposns
METaHa, THIPOIU30M KapOHI0B METAJUIOB, JETUAPOraloreHUpOBaHUE AUTaOTeHAIKAHOB, JIera-
JIOTEHUPOBAHUS BULMHAIBHBIX TETParajoreHalKaHOB, aJKUIMPOBAHUE AllETUIICHA.

DNEKTPOHHOE CTPOEHUE ATKMHOB. KMCIIOTHBIE CBOWMCTBA: METAITIMYECKHE ITPOU3BOIHBIC
anKuHOB. Vcronb3oBaHWe aJKWHUIOB B OPraHUYECKOM CHHTe3e. Peakiuu 3nekTpoduibHOrO 1
paZvKaJIbHOTO MPUCOEINHEHUS: TaIOTEHUPOBAHNE, THAPOTraJIOTeHUpOBaHue. [ uaparanus anku-
HOB. MexaHu3M rujparanuu nponuHa. Peakiyu Hykineo(uiabHOTO MPUCOEIUHEHMS: IPUCOETU-
HEHUE CIIUPTOB U AJIKOTOJIATOB K AJIKUHAM.

Peakuuu paavkaibHOTO 3aMEIlIEHNUs: TAIOT€HUPOBAHKE TP BHICOKOW TeMIepaType.

[uknorpumepusanus (apomaTusanusi) Ha IpUMepe aleTUICHOBBIX YIII€BOAOPOJOB. B3a-
UMOJIEHCTBHUE C COJISIMU IJIATHHBI.

Aaxanuenbl. Knaccupukanus n HomeHkiatypa. [loidydyeHue aiakaaueHOB: AETHAPHPO-
BaHUE AJIKAaHOB U aJKEHOB, JIETHIpaTalisi MHOTOATOMHBIX CIIUPTOB, J€TUPOraJoreHupOBaHuE U
JIEraJIOTEHUPOBAHUE TOJIUraIoreHanKkaHoB. [lonydyeHne u3onpeHa IuMmepus3alvedl IpONWICHA.
ITonyyenue anieHa u3 NponuieHa.

ConpskeHHbIE JUEHBI. DIIEKTPOHHOE CTpOEHUE. [ maprupoBaHue: BOAOPOAOM Ha KaTaJld-
3aTopax M aTOMApPHBIM BOJOPOJIOM. IDJEKTpPO(UIBHOE NPUCOECTUHEHHE: TajJOreHUPOBAaHUE U
rUJIporajoreHupoBanue. Mexanusm asnekrpodunbHoro 1,2- u 1,4-npucoeanHeHus, KUHETHYE-
CKHMI ¥ TEpPMOANHAMUYECKUNA KOHTPOJIb.

Peakuum paavkalbHOTO NMPUCOEIMHEHUS: TAJIOTEHUPOBAHWE U TMAPOTaloreHUpPOBAaHUE.
JnenoBsiil cunTes. Peaknun nonumepusanun. Karanuszatops! [{urnepa-Harra.

I'anorenonpon3BoaHbIe YIIEBOAOPOA0B AJM(PATHYECKOrO psiga

I'anorenankansl. [lorydeHne raloreHOaIKaHOB U3 AJIKAHOB, CIIUPTOB, HEMPEICIIBHBIX Y-
JIEBOJIOPO/IOB. DJIEKTPOHHOE CTPOEHHUE.
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Peakiun HykI€0(QMIBHOTO 3aMEIIECHHs: TUAPOIU3, AIKOTOJIM3, AMMOHOJIN3, 3aMEHa O/
HOI'O aTOMa TajioreHa Ha Jpyroi, B3auMOAEHCTBUE ¢ LMaHuAaMu U HuTputamu. Hykneodusl.
OCHOBHOCTh U HYKJI€O(DWIbHOCTh peareHTa. OO0O0OIIEHHBI MEXaHU3M OMMOJIEKYJISIPHOTO HYK-
neo¢uibHOro 3amereHus. Crepeoxumus mnpouecca. O6001EHHBII MEXaHU3M MOHOMOJIEKYJISIpP-
HOTO HYKJIeO(hMIbHOTO 3amenieHus. CTepeoxXuMus mporiecca.

Peakuuu snumuHupoBanus: aeruaporainoreHupoanue. [Ipasmno 3aiineBa. MexaHusm
OuMoIIeKyIIsIpHOTO OTHIeTIeHHs. KOHKypeHIUs ¢ peakuusMu OMMOJIEKYIISIPHOTO HYKICO(UIb-
HOT'O 3aMelleHus. MeXxaHu3M MOHOMOJIEKYJISIDHOTO oTuieruieHus. KoHKypeHuus ¢ peakuusmu
MOHOMOJIEKYJIIPHOT'O HYKJICO(DUIBHOTO 3aMEIICHHS.

Bnusinue ctpykTypsl cyOcTpaTa, NpUpo/ibl HyKieohuiia, pacCTBOPUTENEH U KaTaau3aTo-
POB, TPUPOABI YXOSMIEH TPyHIbl HA MEXaHHU3M U CKOPOCTb HYKJICO(UIBHOTO 3aMEIeHUs H
JNIMMUHHAPOBAHMS.

PagukaneHble peakiuu: 0Opa3oBaHHE JIMTHHOPTaHMYECKUX COEIWHEHM, 0Opa3zoBaHue
peakTuBOB I 'puHBsApa, peakuus Bropua, BoccTaHOBIIEHHE HONANKaHOB HogoBoaopoaoM. Mcnoib-
30BaHUE PEaKTUBOB [ pUHbspa B OPraHNYECKOM CHHTE3E.

Opnoaromuble cnuprtbl. Kiaccudukauus, HoMeHkiaTypa, uzomepus. dusznueckue
cBoiicTBa. CroCcOOBI MOTyYEHHsSI: TUAPOIU3 TaJIOTCHATIKAHOB, THAPATAIHs aJKEHOB, BOCCTAaHOB-
JIEHHE aJIbJIETU/I0B, KETOHOB MJIM KApOOHOBBIX KUCIIOT, C UCIIOJIb30BAaHUEM PEAKTUBOB I pUHBspa.
[Tosryuenue 3TaHona u3 roKko3sl. [loyueHne MeTaHoa U3 CUHTE3-Tas3a.

DJNEeKTPOHHOE CTPOEHHE CIUPTOB. Peakiuy HyKJI€O(QUIBHOIO 3aMEIIEHUs: MEXMOJIEKY-
JSIpHAs eruapaTalys, B3auMOAEHCTBUE € rajloreHOBOAOPOIaMu, C THOHUIIXJIOPUIIOM, C aMMHa-
KOM. MexaHu3M MeXMOJIEKYJIAPHON AeTuApaTaliy 3TaHoJIa.

Peakuuu >nMMUHUPOBAHUS: BHYTPUMOJIEKYJISIpHAs Jerujparanus cnupToB. MexaHU3M
BHYTPUMOJIEKYJIIPHOM Jleruapartauu Tper-oyranona. KucioTHO-0OCHOBHbIE CBOMCTBA CIIMPTOB.

OO0pa3oBanue CIOXKHBIX 3(UPOB. Peaknnn OKHCICHUsS NMEPBUYHBIX, BTOPHUYHBIX U Tpe-
TUYHBIX CIUPTOB. BOCCTaHOBIIEHUE CIIUPTOB.

JIByxaToMHble cnupthl. Knaccuduxanus u Homenknarypa. Kucinorsasle cBoiictBa. Oco-
OCHHOCTH XMMHUYECKUX MPEBpalLlleHUH: B3auMoJecTBUEe ¢ HOAHON KHCIOTOM, C TMIPOKCHAOM
meau (II), MexmonexynsipHas U BHYTpUMOJIEKYJsipHas Aeruapartanusi. CEeKCTeTHbIE Meperpyr-
MUPOBKH: MEXAHU3M ITMHAKOJIMHOBOM NEPETPYNITNPOBKHU.

I'muuepun. [lonydyenue. Okucienue rauuepuHa. DQUpbl TIULIEPUHA U OPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT.

[Ipocteie 3¢gupbl. MeToasl nonydyeHus: peakius BuabsiMcoHa, amkoKCHMEpPKypUpOBaHUE
JIKEHOB, MEXMOJIEKYJIsIpHas Aeruaparanus cuiptoB. CBOMCTBA MPOCTHIX 3(pUpoB: 0OpazoBaHUe
OKCOHMEBBIX COJIeH, paciieruienue kuciotamu. I'naponepokcuasl. Kpayn-agupsl. [lomyuenue u
IIPUMEHEHNE B CUHTETUUYECKOM NPAKTUKE.

Oxcupanbl. CriocoObl moiydeHusl. PackpbiTue IUKIa B HUX TOJ JEHCTBHEM 3JIEKTPO-
(GWIBHBIX U HYKJICO(DUIIBHBIX ar€HTOB.

Tuocnuptel. Tuosdpupsl. OcoGeHHOCTH CTpOeHUs, Moiay4deHue, cBoicTBa. CpaBHEHHE
KHUCJIOTHBIX U OCHOBHBIX CBOMCTB THOJIOB M THO3()HPOB CO CBOWCTBAMH NPOCTHIX UPOB U
CIIUPTOB.

AJMuuKINYecKue yriaesoaopoabl. Kimaccudukanus u HomeHknarypa. IIpocrpancrBen-
HOE CTPOEHHME M M30MEpHs IIUKJIOAIKaHOB (LMKJIONPOINAaH, [UKJI0O0YTaH, UKIONEHTaH, [IUKIIO-
rekcaH). HanpspkeHue, ero BUabL.

OCHOBHBIE METO/IbI CHHTE3a AJIUIIMKIIOB: JIEMCTBUE IMHKOBOW MbUIA HA CIIMPTOBBIN pac-
TBOp 1,3-mubpommponana, B3aumoseiicteue 1,2-mubpoMaITaHa ¢ MaJIOHOBBIM 3(UPOM, B3aUMO-
nericteue 1,3-muOpommporiana ¢ MaJTOHOBBIM 3(pHpoM, NMPUCOSTMHEHNE KapOeHa W JUTaioKap-
OCHOB K ankeHaM, IMkiIu3amus 1,4- wim 1,5-murasoreHonpou3BOAHBIX, peakuus Jluinbca-
Anbaepa, AMMepU3alUs U OJIMTOMEpHU3aIUs CONPSHKEHHBIX TUEHOB, KOHeHcalus JlukMaHa, Ka-
TaJIUTUYECKOE TUAPUPOBAHNE APOMATHUECKUX COCTUHEHUI.

OCOoOEHHOCTH XMMHMUYECKUX MPEBPAIIEHUIN TPEX- U YEThIPEXWIEHHBIX IIUKIOB: KaTaluTU-
YEeCKOE peaklUu IPHUCOEAMHEHHUS C PACKPBITUEM LMKIA (TMIAPUPOBAHUE, TUAPOTaJOreHUpoBa-
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HHUe, OpOMHUPOBaHUE, XJIOPUPOBAHME), PEAKIIMU 3aMEIIEHUSI C COXPAHEHUEM CTPYKTYpBI TpeX-
YWIEHHOTO KoJiblia (XJopupoBaHuue). Peakiiuy nzomepusanuu HUKIa.

11 YrieBogopoabl apomaTu4ecKkoro psiia ¥ X NPoOM3BOIHbIE

Ben3oa u ero romosoru. Kinaccuueckoe onucanue crpoenus. [loHsiTue apoMaTuuHOCTH,
npaBuio Xrokkens. Pu3nuecKkue cBOMCTBa OeH301a U aTKUIIO0EH30JI0B.

CriocoOslI moTydeHus: apoMaTH3alks aIKaHOB U IIUKJIOATKAHOB, JUCIPONOPIIMOHUPOBA-
HUE HENPEJENIbHBIX LUKINYECKUX YIJIEBOJOPOAOB, LUKIOTPUUMEPU3ALMS allETUIIEHA U aJIKU-
HOB, apoMaTH3alusi MeTaHa, JAeKapOOKCHUIMpOBaHHE OCH30MHOI KHUCIOTBI, HarpeBaHUe coJieh
OCH30MHOM KHUCIIOTHI CO MIeNoubto, peakuus Bropua-®durrura, peakius Bropua-I'punbspa, an-
KUJIMpOBaHUE OEH30J1a U €r0 TOMOJIOTOB, BOCCTAHOBJICHHUE apUIIKETOHOB.

Peakuum 3s1ekTpodnibHOro 3amemenns. Peakiiuu HUTPOBAHUS U FajlOr€HUPOBAHUMSL.
MexaHu3M peakluu HUTPOBaHUS U ranoreHupoBanus. OOpa3oBaHue 31eKTPOPUIHHON YaCTUIIBI.
Peaknnu cynbpupoBanus. Mexanusm peakiuu cyibpupoBanus SO3z. OOpazoBaHUE AIIEKTPO-
¢bunbHON yacTuipl. [loGouHbIe peakiuu B mpoleccax cyiabGupoBaHus: oOpa3zoBaHHe CyIbdo-
HOB, OKHCJICHHE CyOCTpaTa, THAPOIN3 apUIICyIb(OKHUCIIOT.

Peakuuu ankuiarpoBaHus rajoreHalKaHaMy, COUPTAMU U allkeHaMHu. MeXaHu3M peakuuu
AIKWIMPOBAHMSI FaJIOr€HAJIKaHaMU U aJIKEHaMHU.

Peakuuu anunupoBaHusi: raJoreHaHTHAPUAAMU KapOOHOBBIX KHCIOT, (pOpMHUIMPOBAHKE
no [arrepmany-Koxy, anmunupoBanue ¢ MoMoIIblo (oCreHa, rajJoreHMeTHIIMpOoBaHue. Mexa-
HU3M peaKklvy aluINpPOBAHMs TaJOTreHaHTUAPUIAMHU KapOOHOBBIX KucIoT. OOpa3oBaHUE IJIEK-
TPODUIBHOM YaCTHUIIBI.

Peakuuu mpucoenuHeHus: THAPUPOBaHUE, BOCCTaHOBJIEeHHE 1O bepdy, XiiopupoBaHmHe.
doroxuMuyeckas usoMmepusauus OeH3osa. Peakuuy OKHCIIEHUS: KUCIOPOJAOM BO3AyXa B IpHU-
cyTcTBUU oKcuaa BaHaaus (V), 030HOIU3.

DNEeKTPOHHOE CTPOEHHE ToNIyona. Peakuuu 35eKTpo(UIBHOTO 3aMEIeHHs B aJIKHIIOCH-
30J1aX: XJIOPUPOBaHUE, HUITPOBAHUE, CYIb(UPOBAHNE, ATKUIMPOBAHUE, ALMIIMPOBAHHE.

Peakiiun OOKOBBIX Iienei: paguKalbHOE 3aMelieHne (TaJoreHUPOBAHUE), NETHIPUPOBA-
HUe U okuciaeHne. CTpoeHue pajiikaaoB OEH3UIBHOTO THIIA.

DneKTpoHHOE CTpoeHue ctuposia. OCOOEHHOCTH XMMHYECKUX CBOMCTB CTHUpPOJIA: DJIEK-
TpoUIbHOE MPUCOEAMHEHHNE (TAJIOreHUPOBAHKE), PAAUKaAIbHOE NMPUCOEANHEHHE (TaloreHUpo-
BaHUE B IPUCYTCTBUH MIEPOKCHUIOB), OKHcaeHHe. CTpoeHrne KaTHOHOB OEH3MIIBHOTO THIIA.

IIpaBuia opueHTaLUU MPH EKTPOPUIBHOM 3aMEIIeHUU B OCH30JbHOM sizipe. BiusHue
YCTOMYMBOCTU MHTEpMEANaTa Ha COOTHOUIEHHE MPOIYKTOB O-, M-, -3aMEeIlleHUs. 3aMeCTUTENN
1 u 2 pona.

Apwuiarasorenuabl. Knaccudukanus u Homenkiarypa. Ousndeckue CBONCTBA apuira-
JIOT€HUJIOB. DJEKTpOHHOE cTpoeHue. CrocoOsl nomyyeHust Gprop-, Xa0p-, OpoM- 1 H010€H30510B:
raJIOTeHHPOBAHUE aPOMATHUUYECKHUX YIIIEBOAOPOJOB, HYKICO(DUIbHOE 3aMEIIEHUE OJHUX aTOMOB
raJIoreHa Ha JIpyrue, 3aMeHa IEpBUYHON aMUHOTPYIIIBI B apOMaTHYECKOM KOJIBIIE.

Peakuuu 31exTpouiIbHOrO 3aMelIeHHs] B Py apWITraloreHHI0B: HUTPOBAHHE, CYJIb-
¢dupoBaHue, rajoreHupoBaHue. PeareHTsl U HCHOJIB3yeMble KaTaiau3aTtopbl. BzaumopeiicTeue ¢
MeTaJlJIaMH apUIIralIOre€HHI0B.

HykneodunbHoe 3amelieHne B apOMaTHYECKOM KOJIBIE apHIITaIOTeHUIOB. APHHOBBIN
MEXaHHU3M HYKJIEO()UIBbHOT0 3aMEIIeHNs B apoMaTH4YecKoM psiny. [erunpobeH3on.

I"anoreHapeHsl ¢ aTOMOM rajioreHa B 60koBoi 1enu. CriocoObl MoTydeHus rajoreHape-
HOB C aTOMOM rajoreHa B OOKOBOM IIeMH: raJIOT€HUPOBaHHE B OOKOBYIO II€Mb, PEAKIIMs Talo-
TeHMETHIINPOBaHUs. DJIEKTPOHHOE cTpoeHrne. OCOOEHHOCTH peakIMii TajJoreHapeHoB ¢ aTOMOM
rajioreHa B OOKOBOH LIeNH: peakuy 3IeKTPOGUIBLHOTO 3aMEeLIeHUs], peaKni HYKJICO(PUIbHOTO
3aMeIIeHus aToMa rajjoreHa B O0KOBOM IEMH.

®eHoJIbl. XMMHYECKHE CBOMCTBA: KHCJIOTHO-OCHOBHBIE CBOMCTBA, PEAKIHMH HYKJIEO-
¢mibHOrO 3amernieHus (O-alKWIMpoBaHUE U AIMIIMPOBaHHE (EHOJIOB), HYKICO(DUIbHOE 3aMe-
HICHUSI TUAPOKCOTPYIIBI B (DEHONIAaX, OKUCIICHHE U BOCCTAHOBJIEHHE (DEHOIIOB.

®enonbl. OcOOEHHOCTH peakiuil AMEeKTPOPMILHOrO 3aMelieHns B (eHodax (rajJoreHu-
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pOBaHMe, HUTPOBAHUE, CyIb(pupoBaHUEe, ATKUIHPOBAHHE, ATUITHPOBAHHE)

Apomaruyeckue cnupthl. HomeHnkinarypa apomatudyeckux crnuptoB. CrocoObl moyde-
HUS: TUAPOJIN3 TaJOT€HIPOU3BOJHBIX YIJIEBOJOPOI0OB, METANIOPraHUUECKUH CHHTE3, BOCCTa-
HOBJICHHE KapOOHWJIBHBIX COETUHEHUI. DJIEeKTpOHHOE cTpoeHue OeHsminoBoro cnupra. Como-
CTaBJICHHE KUCIIOTHO-OCHOBHBIX CBOWCTB (peHos1oB M cnupToB. OCOOEHHOCTH CBOWCTB apoOMaTH-
YECKHX CIIUPTOB.

Apomatnueckne cyiabpoxuciaorsl. Homenknarypa. DnekrpoHHoe crpoenue. dusuue-
ckue cBoiicTBa. CriocoObl MONTY4YEeHUS: CYIb(PUPOBAHUE APOMATUUYECKUX COCAMHEHUN, THIPOIIHU3
apeHCyIb(GoxIopua0B. KHCIOTHBIE CBOWCTBA apoMaTHYeCKuX Cyiabpokuciaor. CTpoeHue apeH-
Cynb(OHATHOTO aHUOHA.

Peakiuy 31mekTpodMIbHOTO 3aMELIeHHUs aTOMa BOJOPOAA B OCH30JIBHOM KOJBIE (CYJb-
¢dbupoBaHue), peakiiy MEKTPOPMIBHOTO 3aMEIIEeHUs CYIb(POrpyIIbl B ApOMAaTUYECKOM KOJIbIIE
(ruapoan3 apeHcynb()OKUCIOT, 3aMeIIeHIe Ha HUTPOTPYIIY, 3aMeIlleHNe Ha TaJloreH, Ha [IHaHo-
TpyNIy U Ha THOJBHYIO TPYIIY), HyKIeouibHOe 3aMenieHne B cynbdorpymnme (oopazoBaHue
raJIOr€HaHTUIPUA0B). Peakiiuu BocCTaHOBIIEHUSI apOMaTUYECKUX CYIb()OKUCIIOT.

[IpousBoHbIE CYTb(POKUCIOT: apeHCYIb(oXIopuasl, 3Gupsl apeHCYIb(OKUCIOT, apeH-
cynbdamusl. CiocoObl MOTyYeHHE M OCOOCHHOCTH XUMUYECKUX MTPEBPAIICHUI.

ApomaTnyeckne HuTpocoeaunenusi. Knaccudukauuss 1 HoOMeHkIaTypa. Dusndeckue
CBOMCTBA HUTPOCOCAMHEHUN. DJIEKTPOHHOE CTpoeHHE HUTpoOeH3osa. CrocoObl MOIYYCHUS:
psIMO€ HUTPOBAHKE, OKUCIIEHUE apUJIAMUHOB, 3aMEHa TIEPBUYHON aMUHOTPYIIIHI B OEH30JIbHOM
KOJIBLIE,

Oco0eHHOCTH XMMHUYECKUX CBOMCTB apOMATUYECKUX HUTPOCOCAMHEHUMN: PEAKIUU DIIEK-
TPOGUIBHOTO 3aMeIIeHus! (HUTPOBaHUE, CYIb(HUPOBAHNE, TAIOTEHUPOBAHUE), PEAKIIUN HYKIICO-
¢bunbpHOTO 3aMelieHus (3aMelieHre Ha THIPOKCOTPYIIY, Ha aJKOKCUTPYIITY, HA aMUHOTPYIIIY,
Ha aJIKWJITHOJIbHYIO TPYIIILY).

BoccranoBnenne HUTpocoeIMHEHUH. Y caoBus peakuuil, npoaykTsl. Kommiekcoobpaso-
BaHUE€ HUTpOcoeAMHEHUH. OCOOEHHOCTH HUTPOCOEAMHEHUNN C HUTPOrpyNnol B OOKOBOM Lienu
(KHCIIOTHBIE CBOICTBa, TayTOMEpHbIE MpeBpalleHus HUTpocoeauHenuil). [lomyyenue HuTpoco-
€AMHEHUI ¢ HUTPOTPYINION B OOKOBOH LIEMHU: MPSMOE HUTPOBAHHUE, HYKJICOPHIbHOE 3aMElICHHE
aToma rajioreHa B O0OKOBOI1 LiemH.

1Y Anbaeruabl, KeTOHbI 1 KApOOHOBbIE KMCJIOTHI

KapOonnnabubie coennnenusi. Homenknarypa u msomepus. Pusznueckue CBOMCTBA.
CnocoObl MOMy4YeHMs: TUIPOIU3 T€MUHAIbHBIX JUTAIOr€HAIKaHOB, OKHCIEHUE OJHOATOMHBIX
CIHUPTOB U anb(a-TIUKOJEH, CEeKCTETHbIE MEePErpyNIUPOBKH alb(a-TIUKOJIEH, THIpaTalys are-
TUJIEHOBBIX YIJIE€BOJIOPOAOB, O30HOJIM3 3TUJICHOBBIX YIJIEBOIOPOAOB, T'MIPO(GOPMHINPOBAHUE
QJIKEHOB, BOCCTAHOBJICHHE XJIOPAHTHAPHUIOB KapOOHOBBIX KHUCIJIOT, NMHPOJIU3 OapHeBbIX WU
KaJIbIIUEBBIX COJIEH KapOOHOBBIX KHUCIIOT.

DJEeKTPOHHOE CTPOEHHE KapOOHMIIBHBIX COCTUHEHNH. Peakiuyn HyKi1eo(pIbHOTO PUCO-
eIMHEHUs K anbaerugaM u ketoHam. OO0OIEHHBIN MeXaHU3M peakiui. KUcIoTHBI U OCHOB-
HBII KaTajau3 peakuuid HyKJIeo(QHIbHOro MpucoeanHeHus. DaKkTophl onpeesone peakiinoH-
HYIO CIIOCOOHOCTH aJbJIETH/IOB M KETOHOB: 3JIEKTPOHHBIM M IpocTpaHCTBEHHBIN. ['uaparanms,
NPUCOETUHEHNE CITUPTOB, CHHUJIBHOM KUCIOTHI, THIPOCYNb(uTa HaTpus. MexaHusM rujapara-
nuu (opmanpaeruaa u aneroHa. Mcnonszyemble katanuzaropsl. [Iprcoennenue azorconaepxa-
MIMX HYKJICO(PUIOB (aMUHOB, THJIpa3HHA M 3aMEIICHHBIX THAPa3UHOB, THIPOKCUIAMUHOM), B3a-
UMOJIeHCTBUE ¢ peakTuBaMu [ puHbspa. MexaHu3m npHCcOeAMHEHNs MeTUIaMiHa K opMaibie-
TUY.

AnbionbHAs M KPOTOHOBAS KOH/IEHCAIIMU KapOOHMIIbHBIX COEUHEHUH. MeXxaHU3MBbl, Uc-
MI0JIb3yEMBIE KaTaJaInu3aTOopPHI.

Peakuuu 3arparuBaromue anbha-MeTHICHOBYIO TPYIIy: TaJIOT€HUPOBAHUE B KUCIION H
OCHOBOI1 cpeze. Onuro- ¥ NoJMMEpU3aLs albIeTU0B.

BiaumopeiictBue ¢ nenraxiopuaom gocdopa, npucoeInHEHNE alleTUIeHa U er0 MeTall-
JNYECKUX IPOU3BOIHBIX.
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Peakiun okuceHHS: B3aMMOJCHCTBHE albJAETHIIOB C TUAPOKCHIOM JUaMMHHCepeOpa,
ruznpokcugoM meau (I1), okucinenue TMOKCUIOM celleHa U XPOMOBOMH CMECHIO.

Boccranosnenue ruipuiaMyu METaIOB, METAILIMYECKUM HaTpUEM, aMallbraMoil IUHKa B
COJITHOM KHCJIOTE, KaTaJUTUYECKOEe TMAPUPOBAHUE, JUCIIPOPLHUOHNpOBaHue. KeTo-eHoibHas Ta-
YTOMEpHUs YKCYCHOT'O albJCTH/IA.

Apomarnyeckue anbAeruibl U KeToHbl. M3oMepus u HomeHknarypa. CTpoeHne OeH3allb-
neruaa. CrocoObl MOMydeHus: TUAPOIIU3 0,0-AUTAIOTeHAPEHOB, OKUCICHHE MEPBUYHBIX U BTO-
PUUHBIX CIMPTOB, BOCCTAHOBJIEHUEM XJIOPAHTUAPHIOB KapOOHOBBIX KHMCIIOT, MUPOJIN3 KapOOHO-
BBIX KHCJIOT WJIM MX KaJbIIMEBBIX WM OApUEBBIX COJICH, OKUCICHHE apeHOB, (OPMHUIUPOBAHHUE U
alMIMPOBAHHUE aPEHOB.

OCOOCHHOCTH XUMHUYECKUX CBOMCTB: PEAKIMU HYKJICO(PHILHOTO MPUCOSAMHEHUS (Ipu-
COEJMHEHUE BOJbI, CIMPTOB, CUHWIBHOW KHUCIOTBI, TUAPOCYJIb(UTA HATpUs, aMMHaKa U €ro
IIPOU3BOJHBIX, PEaKTUBOB ['pHHBsApa), peakluu AUCIPONOPLMOHUPOBAHUS, PEAKIIUU DJIEKTPO-
¢wibHOrO 3aMelIeHus (HUTpOBaHUE, CyJIb(h)UPOBAaHUE, FAJIOTEHUPOBAHUE).

Kap6onoBbie kuciaorsl. Homenknatypa u nzomepus. @usnyeckue cpoiictsa. CrocoObl
IIOJIyYEHUS: OKMCIEHUEM OJHOATOMHBIX CIIMPTOB, OKMCIIEHUEM aJIbJETHIOB U KETOHOB, OKUCIIE-
HUEM HEIPENEIbHbIX YIIEBOJOPOI0B, TUAPOJIN30M I€MUHAIBHBIX TPUTAJIOT€HAIKAHOB, THJIPO-
JM30M allWJIbHBIX IPOU3BOIHBIX (FaJIOTCHAHTHIPUIOB, aHTUAPHUIOB, CIOKHBIX 3PUPOB, AaMHUJIOB),
KapOOKCHIIMPOBAaHKUE PEAKTUBOB | pUHBSpa WIH JTUTUHOPTAHUYECKUX COCTUHEHUN.

OnexTpoHHOU cTpoeHue. KucioTHO-OCHOBHBIE CBOMCTBA.

Peakiuy HykneoQHIBHOTO 3aMENIEHUs Y SP>-THOPHIHOTO aToMa yIiepoja: IpeBpalle-
HUE KapOOHOBBIX KHMCJIOT B T'aJOT€HAHTMIPU/IbI, aHTUJPUIbI, CI0KHBIE Y3PUPBI U aMHbl. Mexa-
HU3M B3aHMOJICHCTBHS YKCYCHON KHUCIIOTBI C ATAaHOJIOM.

Peakiuu ¢ ydactuem 0-BOJOPOAHBIX aTOMOB: OPOMHUpPOBaHHME B MPUCYTCTBUU KPAacCHOI'O
docdopa. MexaHH3M peaKIlHy.

JlekapOokcunupoBaHue KapOOHOBBIX KHCIOT M UX COJIEH: CIUIaBJICHHE coliell KapOoHO-
BbIX, KHCJIOT CO IIEJIOYaMHU, MUPOJIU3 OapHeBBIX WM KAJIbLIMEBBIX COJEH KapOOHOBBIX KHCIOT,
JIeKapOOKCUIIMPOBAHUE CepeOPsTHBIX Colel KapOOHOBBIX KHCIIOT MU 00paboTKe MX XJIOPOM MU
OpoMoM.

Apomarnyeckre KapOOHOBBIE KUCIOTHI U WX Ipou3BojHbIe. Knaccupukanus u HOMEH-
kinarypa. Cpoenne OeH30MHON KUCIOTHI. CrIOCOOBI TOMYUYEHUSI: OKHCIEHUE CIUPTOB, aJibJETH-
JIOB, KETOHOB, TUJPOJIU3 0,0, 0-TPUTAIIOT€HApPEHOB, METAJIIOPraHMYecKuil cuHTe3 (KapOOKCHIIH-
poBaHHe peakTuBOB ['puHbspa). I'maponus (ruapaTaiusl) HUTPUIOB, OKUCIEHUE apeHOB KHUCIIO-
POJZIOM B IPUCYTCTBUH KaTaJM3aTOPOB (COJMM KOOaIbTa M MapraHiia) Wik OOBIYHBIMH HEOPraHM-
YECKUMHU OKUCIUTENSIMU (II€PMAHraHaThl, JUXPOMATHI), AUIUPOBAHUE apPEHOB C IOMOIIbIO
¢ocrena)

XHWMHMYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIMM B AlMJIBHOW TpYIIE, PEaKIUU
ANIEKTPO(PUIBHOTO 3aMeIIeHus (HUTPOBaHUE, CYJIb(hUpOBaHUE, TAJIOTEHUPOBAHUE).

Cioxknbie 3(pupbl KapOOHOBBLIX KHMCJIOT. OIEKTpOHHOE cTpoeHue. IIpeBpamenue
CJIO’KHBIX 3(UPOB B KUCIIOTHI, IPYTUE CIOXKHbIE Y3PHUPBI, aMU/IbI, KETOHBL. MeXaHU3M KHCIOTHO-
ro W MIEJIOYHOTO THApoJn3a dTrianerara. CioxxknoadupHas konnencanus Kmnsiizena. Mexaausm
peakuuu. BoccTanoBnenue cinoxHbIX 3¢upoB no bysBo-biany. XXups.

AMUIBI KAPOOHOBBIX KMCJIOT. DJIEKTPOHHOE CTpoeHHE. KNCI0THO-OCHOBHBIE CBOMCTBA.
[TpeBpamenue amMmu10B B KUCIOTHL. Pacieruienue amuioB no 'opmany. Jleruaparaus aMuaoB.

Hurtpuasl. HykneopunbHoe npucoequHeHne K HUTPUIIaM: IPUCOETUHEHUS BOJIbI, CIIUP-
TOB, XJIOPOBOJOPOAA.

/IByxocHOBHbIe KapOoHOBbIe KHCaA0Thbl. HoMenknaTypa u uzomepus. CriocoOsl mosy-
YEHUsI ABYXOCHOBHBIX KHMCJIOT: OKHCIIEHUE CIIUPTOB, albAECTUAOB, KETOHOB, THIPOIN3 ALUIbHBIX
MIPOU3BOJHBIX, TUAPATALUS HUTPUIIOB, KAPOOKCHIIMPOBAHNE PEAKTUBOB I'pUHBSIpA UM JIUTUHOP-
TaHUYECKUX COCIMHEHMM, SIEKTPOJIN3 IIEIOUYHBIX PACTBOPOB MOHO3(DHPOB AUKAPOOHOBBIX KHC-
70T, KapOOHMIMPOBAaHUE CHUPTOB, cuHTe3 KoHpana, menodyHoe 1uiaBiaeHue GopMuaTta HaTpHs,
JeruapupoBanue popMHuaTa HaTpHs, OKKCICHUE OEH301a Ha BaHAAMEBOM KaTalu3aTope.
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Oco0eHHOCTH XMMHYECKOTO TIOBEJECHUS: KHCIOTHOCTh, OTHOIICHHE K HarpeBaHUIO.
CBoiicTBa IUKIWYECKUX AHTHAPUIOB: B3aUMOJEHUCTBHE CO crUpTamMu M ammuakoM. CBoiicTBa
UMUIOB IBYXOCHOBHBIX KHCIIOT: B3aUMOJICHCTBHE CO MIEI0YaMH U C OPOMOM.

KonneHcanusi MaJlOHOBOM KHCJIOTHI C ayibjAeruaaMud. MajaoHOBBIH 3dup. DIeKTpOHHOE
ctpoerue. OOpa3oBaHUe HATPUIMAIOHOBOTO 3dupa. Mcnonp30BaHne MalOHOBOTO d(pUpa B Op-
TFaHUYECKOM CHHTE3€: CHHTE3 MOHOKapOOHOBBIX KHCIIOT, CHHTE3 JUKAapOOHOBBIX KHUCIOT (C HUC-
MOJIb30BAHMEM JBYX MOJICH MaIOHOBOTO 3(Upa U AUTATOTCHOIIPOU3BOHOTO, C UCTIOIB30BAHUEM
OJIHOTO MOJISI MaJIOHOBOTO 3dupa 1 3upa o-raloreHKapOOHOBOI KUCIIOTHI, C UCIOJIB30BAHUEM
JIBYX MOJIb MAJIOHOBOTO 3(hHpa ¥ MOJICKYJISIPHOTO HO/a).

I'mapoxcukucaorel. Knaccudukanus u HomeHknarypa. CrocoObl oydyeHus: 3aMelie-
HUE TaJOreHa B 0-TaJOT€HO3aMEIIEHHBIX KUCIO0TaX, IMaHTHHIPUHHBIA MeTo, peakius Pedop-
MaTCKOT0, TUpaTanus o, J-HEHACHIIIIEHHBIX KUCIIOT, BOCCTAHOBJIEHUE OKCOKAPOOHOBBIX KUCIIOT,
3aMeIlEHUE TaJIOTeHa B TaJJOTeHOKApOOHOBBIX KUCIOTaX. OCOOCHHOCTH XMMHUYECKUX TIPeBpallie-
HUI: KUCIOTHOCTb, CBOMCTBA KAPOOHOBBIX KUCJIOT M CIIUPTOB, OTHOIICHHE K HATPEBAHMUIO.

Oxcoxkucaorsl. Knaccupukanus u HomeHkinaTypa. CriocoOb! MOYIeHUS: THIPOIH3 0., O
—IUrajgoreHO3aMeIEHHBIX KapOOHOBBIX KHUCIOT, THUIPOJIN3 O ~-OKCOHUTPUIIOB, TUPOJIU3 BUHHBIX
KHCIIOT, KOHAeHcanuss KisiizeHa, U3 aneToyKCyCHOTO 3(Upa, OKUCICHHEM COOTBETCTBYIOIIUX
TUAPOKCUKHUCIIOT.

Oco0eHHOCTH XMMHYECKHX MTPEBPANICHHIA: IeKapOOKCHIMPOBAHKE ITPU HATPEBAHUH 0. - U
[-OKCOKHUCIOT, AeKapOOHUINPOBAHUE O ~-OKCOKUCIIOT, B3aUMOJICHCTBHE 0. -KCOKUCIIOT C KOHIICH-
TPUPOBAHHBIM PACTBOPOM ILIEJIOYH.

AueroykcycHblil 3¢up. DnexktpoHHoe crpoenue. Kero-enonbHas tayromepus. [lomyde-
HUE aHWOHA HATPUHAIETOYKCYCHOTO 3¢dupa. [IpuMeHneHune aneToykcycHoro 3gupa B opranmye-
ckoM cuHTe3ze: CHHTEe3 MOHOKapOOHOBBIX KHCJIOT U MOHOKETOHOB, CHHTE3 OKCOKapOOHOBBIX
KHCJIOT, CHHTE3 JUKApPOOHOBBIX KHUCIIOT M JUKETOHOB (C MCIOJB30BAHUEM JBYX MOJIb allETOYK-
CYCHOTO 2(Mpa U AUTAIOT€HOANKaHa, C UCIOIB30BaHUEM JIBYX MOJb alleTOYKCYCHOTO 3¢dupa u
MOJIEKYJIIPHOTO HO/a, C UCIOJIh30BAHUEM KOHCHCAIIUU JABYX MOJIEH alleTOYKCYCHOTO 3¢upa ¢
MOJIEKYJION allbJIeru/a).

Y A3zoTtcoaep:kaniue OpraHnyecKue coeuHeHust

AMunsl amuparudyeckoro psaa. Knaccubukanus, HomeHknatypa U uzomepus. dOusu-
yeckue cBoicTBa. CriocoObl MOTyYeHUs: aMMOHOJIN3 TaJOT€HATKAHOB, AIKIVIMPOBAHNE aMMHAaKa
CIIUPTaMH, BOCCTAHOBJICHHE HUTPOCOCAMHEHUI, pacIIeryieHueM aMuaoB 1o ['opmaHy, cuHTe3
["aGpuens u B3anuMo1eliCTBUE MIEPBUYHBIM aMUHOB C apEHCYIb(POXIOpUIaMHU.

DOnekTpoHHOe cTpoeHue. KHcnoTHO-ocHOBHBIE cBoiicTBa. HykieohuabHOCTE aMHHOB:
AITKUITMpOBaHUEe aMUHOB 110 ['opmanHy, peakiuu ¢ TPOU3BOAHBIMUA KapOOIOBBIX KHCIIOT, C aJIbJIe-
TUJaMU U KETOHaMHU, C alleTUJIEHOBBIMU YIJIEBOJOpOAaMU. MeXaHu3M aJKUJIUpPOBaHUS aMMHUaKa
OpoMMeTaHOM.

Pacuennenue coneit ammonusi. Peakiuu ¢ a30TUCTON KUCIOTON MEPBUYHBIX, BTOPUYHBIX
Y TPETHYHBIX aMUHOB. M3oHUTpUIbHAS peaknus. OKUCIeHne aMUHOB.

Apomatuueckue amuHbl. Knaccudukanus, HomMeHKIaTypa u uzomepus. CrnocoOsl mo-
JIy4€HUsA: BOCCTAHOBJIEHWE HUTPOCOCAMHEHW, aMUHUPOBAHUE ApWITaJOT€HUI0B, MEPErpyInu-
poBka amuoB 1o ['odMaHy, peakiuu alKUIUPOBAHUS W ApUIMPOBAHUS MEPBUYHBIX aMHHOB,
BoccTaHoBJIeHHE ocHoBanumi [1Tudda.

CrpoeHue aHWIMHA.

XUMUYECKHE CBOMCTBAa apOMATHYECKMX aMHHOB: KMCJIOTHO-OCHOBHBIE CBOMCTBA, HYK-
neounpHbIe CBOMCTBA (QIKWIHPOBAHHE, apHIMPOBAHNE U AllUIUPOBaHUE), 00pa30BaHUE OCHO-
Banuit Hudda, B3aumopelicTBre ¢ a30TUCTOM KUCIOTOM.

Peakuuu snekTpoduinbHOTO 3aMelieHus (TaJoreHupoOBaHKe, HUTPOBAHKE, CYIb(UPOBaA-
HUE), pPEaKIIMU OKWUCIIECHUS aMUHOB (OKHCIIEHUE CUIBLHBIMU OKHCIUTEISIMHU, TIEPMAaHTaHATOM Ka-
JIMs1, IEPOKCUCEPHOM KUCIIOTOM).

ApomaTnueckue auazocoequHenns. Kinaccudukaius B 3aBUCUMOCTH OT KUCJIOTHOCTHU
cpeasl. Homenknarypa nuazococenuHeHuii. MexaHusm oOpa3oBaHUS COJICH apeHAMa3oHUs U
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CTpOEHHUE KaTHOHA OEH3011Ma30HUA. AM(POTEPHOCTh IUA30COEANHEHHH.

Peakuuu coneit apeHAMa30HUS C BBIJCICHUEM a30Ta: HYKJICO(UIbHOE 3aMellleHuue Ju-
azorpynmnsl (Ha (Top, XJIOp, THAPOKCOTPYIILY), PaJUKAIBHOE 3aMelleHHe aAuazorpynns! (Ha I,
SCN, N3), BoccTanosnenue (GpochopHOBATUCTOMN KUCTOTON, ITAHOJIOM).

Peaknuu coneii apennua3onus 0e3 BBIACICHUS a30Ta, peakiuu a3zocoueTanus (¢ (eHo-
JamMH, ¢ apOMaTHYECKUMH aMUHaMH, C apEHAMH).

Amunoxkuciomol, nenmuodvl u deaxu. Homenknatypa amMmuHokuciot. Ilpuponneie aMmuHo-
KHUCTIOThl. XUPaJTbHOCTh AMHHOKHCIIOT, 00pa3yrolux NpoTerHbl. KucioTHO-OCHOBHBIE amdo-
TEpHbIE CBOWCTBA IPUPOIHBIX AMUHOKHUCIIOT.

CuHTe3bl a-aMMHOKHCIIOT U pa3lieiieHre panemudeckux Gopm. HoMmenkinaTypa nenTuaos.
OcHOBHbBIE TPUHIMIBI CHUHTE3a IOJMIIENTUIOB; 3allUTa aMUHOIPYNNbl U aKTUBaLUs Kap-
OOKCHIIBHOM rpymibl. TBepaoda3HbIil CHHTE3 MENTHIOB.

OOu1rie TPUHIMIIBI OTIPEICIIEHUS] CTPOCHHUS MENTHI0B U OenkoB. [lepBuyHas, BTOpUYHAS U
TpeTuyHasi cCTpykTypa 0enkoB. [lonsarue o pepmeHTax U pepMEHTATUBHOM KaTalu3e.

Y1 Yenesoon

Monocaxapuzsl U nonucaxapusl. Kinaccudukamus u ctepeoXxumMusi MOHOCaXapHuaoB. Ajlb-
71036l (aJIbOTPEO3BI, AJIBIAONEHTO3bl, AJIbJOTE€KCO3bl) U KETO3bl. CTEPEOXHUMHUS AJIbJI03 U KETO3 B
npoekuusx Oumepa. [{ukinyeckue momyaieraid anbIOreKco3 - TIIOKOMUPAHO3bl U TIIIOKOPY-
paHo3bl. & - u b -AHomepsl. Dopmynbl Xeyopca il aHOMEPHBIX MOHOcaxapuaoB. Tayromepust
[UKIUYECKUX M OTKPBITHIX ()OPM B pacTBOpaX MOHOCAXapUIOB, MyTapoTallus TIIOKO3bI, KOH-
dbopmary TUPaHO3HOTO IHUKJIA.

Peakuuu monocaxapuos. [lonydyenue rimko3uaoB, kKak 0co00il GopMbl IUKIMYECKUX alle-
tasieii. CHHTE3 TPOCTHIX U CIOKHBIX 3(UPOB MOHOcaxapuoB. OKUCIIEHHE IbJI03 JI0 alIbIOHO-
BBIX KHUCJIOT, JIAKTOHU3ALIMs allbJOHOBBIX KHCIOT. VcuepnbIBaroiee OKMCICHHEe MOHOCAXapuI0B
MOTHON KucnoToi. OOpa3oBaHue 03a30HOB MPHU B3aMMOACHCTBHH ¢ (peHmruapasuHoM. CHHTE3
MoHocaxapua0B 1o Kunnanu-®@umepy u gerpaganus no Bomo-Pydody.

Hucaxapunpl (6M03bI): MallbTO3a, 1EJUI00MO03a, JaKTo3a, caxaposa. [lomucaxapuasl - 11e-
JFOJI03a M KpaxMal.

Y1l I'eTepouuk/jinyeckue coeAuHeHUs

Knaccudukanus rerepouukios. [IaTuuneHHble apoMaTHyeckue reTepoLuKIIbl C OJJHUM Te-
tepoatoMoM. Dypan, THodeH, nuppoi. Cunre3 1,4-nuxapbonHunbHbix coenunenuit (Ilaanb-
KHnopp), B3aumusle nepexosl (peakuus KOpbeBa). Peakiun 3nekTpoduiabHOT0 3aMeleHus B -
TUYWIEHHBIX apOMaTUYECKUX TIeTepOLMKIIAX: HUTPOBAHUE, CYNb(QUPOBAHUE, TaJIOTEHUPOBAHUE,
dopmuupoBaHue, anniupoanue. OpueHTanus EeKTPOPUIBHOTO 3aMeIIEeHUs.

[lecTuusneHHBIE apOMAaTUYECKHE TETEPOLMKIIBI C OJJHUM I€TEPOATOMOM.

[Mupuun. Cunte3 nupuauHa. [lupuaus kak ocHoBanue. Peakiuu nupuauHa. OKucieHue u
BOCCTAHOBJIEHME NUpPHUIMHA. Peakiuu 31eKTpopuIbHOrO 3aMeIIeHNs B MUPUIUHE: HUTPOBAHUE,
cynb(upoBanue, ranorenupoBanue. N-Okuch nupuanHa U €€ UCIOJIb30BaHUE B PEaKI[M1 HUTPO-
BaHus. HykiieopunbHOe 3aMelieHre aToMOB BOJIOPO/ia B MUPUAMHE U XMHOJIMHE B PEAKIUSX C
amusioM HaTpus (Ununbabun) u GeHmwmTHEM.

Y111 CoBpemennblie ¢pu3nKo-XxuMuyeckre MeTOAbl AHATNU32 OPraHUYeCKUX BellecTB.
Xpomarorpadus, UK-cnekrpockomnus.

4 METOANYECKHUE PEKOMEHJALIUU (YKA3ZAHUA) 1JISA CTYAEHTOB
O N3YYEHUIO JUCIUIIJIMHBbI

OnHa u3 1enei TaHHOW MTPOrpaMMBbI - TOMOYb CTYICHTaM OTIEIUTh 00s13aTeIbHbIN MaTe-
pHall OT BTOPOCTEIIEHHOTO MPH CaMOCTOSITENILHOM paboTe ¢ KOHCIEKTOM Wi yuyeOHukoMm. He-
CMOTpSI Ha IIUPOYAHNIIIEe PacCpPOCTPAHCHHE COBPEMEHHBIX METOJOB OOYUEHHsI M JOCTYITHOCTh
pa3HooOpa3Horo yueOHOro Matepuaina B ydeOHHKaX U B MIHTepHETe, TOJBKO CaMOCTOSTeNbHAs,
YIOpHAas, €CIM HE CKa3aTh TsHKENas padoTa 1Mo KOHCIIEKTUPOBAHUIO (JICKITHH, YICOHHKOB, APYTHX
MaTepHalioB), CAMOCTOSTEIbHOE HAMMMCAHUE BAXHEHIINX YPaBHEHUM U MEXaHU3MOB, U CAMOCTO-
ATEIIbHOE pelICHNEe CUHTETUYECKHUX 3a71a4d CITIOCOOHO MPUBECTH K YCIIEXY B M3yUYE€HUU OpraHu4ve-



16

ckor xumud. [IpocnymmBanue Kypca JIEKIUN CO31a€T OCHOBY ULl U3YYEHHs] OPraHUYECKON XHU-
MUU U OXBAThIBACT BCE TEMBI, BBIHOCUMBIE Ha dKk3aMeH. OHAKO, IPOCIyIIaHHbIE JEKIUU, PABHO
KaK ¥ IPOYUTAHHBIE YUEOHUKU OCTAIOTCS IMAaCCUBHBIM 3HAHUEM JI0 TEX IOp, IIOKA HE MPOU30UIET
3aKpeIruieHHue MaTepuaia Mpu HOArOTOBKE K J1a0OpaTOpHbIM paboTaM, NpH HAlHMCaHUM TECTOB,
KOHTPOJIBHBIX paboT M aHanmu3e omuO0K. To, YTO JIEeTKO J0CTaéTCsl — JIETKO TEPSAETCs WiIn 3a0bI-
BAeTCs, IPUYEM ITO CIIPABENIUBO HE TOJBKO 110 OTHOLICHHIO K KypCy OpraHu4e€CKON XUMHUH.

Paboueii mporpamMmmoit qucuuIUIMHbl «OpraHuyeckas XMMUs» MPETyCMOTPEeHa CaMOCTOs-
TesIbHas paboTa CTyAeHTOB B o0beMe 144 uyacoB. CaMocrosiTenbHas paboTa MPOBOAMUTCSA C Iie-
JBbI0 YTyOJIeHUs 3HAHUH 110 TUCHUIUTMHE U MPETyCMaTPUBALT:

- YTEHUE CTYICHTAMHM PEKOMEHIOBAHHOM JINTEPATyphl U YCBOCHUE TEOPETUYECKOIO Ma-
Tepuaia JUCUUILINHBI;

- IOJITOTOBKY K JIAOOPAaTOPHBIM paboTaM U KypcoBO# paboTe;

- paboty ¢ IHTepHET - HCTOYHUKAMH,

- BBIIMIOJIHEHUIO TECTOBBIX 3aJJaHUN, HAITMCAHUN KOHTPOJIbHBIX PabOTH claue 3K3aMEHOB.

[InanupoBaHue BpEMEHUM Ha CaMOCTOSITENIbHYIO PabOTy, HEOOXOAMMOIO Ha H3Yy4EHHE
HACTOALIEH NUCLUUIUIMHBI, CTYAEHTaM JIy4llle BCEr0 OCYIECTBIISTh HA BECh CEMECTP, NpeaycMaT-
pHYBasi IpU 3TOM PEryJsipHOE MOBTOPEHUE MIPOUICHHOI0O Marepuana. Marepuall, 3aKkOHCIIEKTHPO-
BaHHBIN Ha JIEKIUAX, HEOOXOIUMO PETYIISIPHO JOMOJIHATH CBEICHUSAMH U3 JIUTEPATYPHBIX UCTOY-
HUKOB, IPEJCTAaBICHHbIX B paboueil mporpamme aucuuIUiMHbl «OpraHnuueckas xumus». Ilo
KQKIOU U3 TEM JJIS CaMOCTOSITEJIBHOTO M3Yy4YEHUs CIIEAyeT cHadaja IPOYUTaTh PEKOMEHIO0BAH-
HYIO JIUTEPATypy U MPU HEOOXOAMMOCTH COCTaBUTh KPATKUIl KOHCIIEKT OCHOBHBIX IOJIOKEHUH,
TEPMUHOB, CBEICHUI, TPEOYIOUIMX 3alIOMUHAHUS U SIBJISIOLUIMXCS OCHOBOMNOJIAralOIUMHU B 3TOU
TEME U JUIsI OCBOEHHUS IOCIEAYIOINX PA3eNIoB Kypca.

JUia pacimMpeHus 3HaHUM 110 JUCLUIIIIMHE PEKOMEHYETCsl UCIIoNb30BaTh IHTEpHET- pe-
CYpChl: IPOBOAMTH MOUCK B PA3JIMYHBIX CHUCTEMAX, TAKUX KaK OOILIUE IMOMCKOBBIE CHCTEMBI:
www.rambler.ru, www.yandex.ru, www.google.ru, www.yahoo.ru; crneuuaibHble MOUCKOBbIE
cucremsr: http://www.chem.msu.su/ rus/elibrary/,http://www.chemnavigator.hotbox.ru/.

CTymeHT 10JKeH OCBOMTD, NPEX/E BCET0, «IPAaMMATHKY» OPraHU4YeCKOW XMMHHU: IIO-
3HAKOMHUTbCA C KJacCUpUKalued M HOMEHKIATypOl OpraHMYeCKHUX COEIWHEHUH, MOJIyYUTh
HayaJIbHbIEC 3HAHUS O IIPOCTPAHCTBEHHOM U 3JIEKTPOHHOM CTPOCHHUH COECIUHEHUN C KOBAJICHTHOU
CBS3bI0, O TUIAX pa3pblBa KOBAICHTHBIX CBSI3€H M KJIACCU(UKALUU OPraHUYecKUX peakiuil. OH
JAOJIZKeH NMOHATBOCHOBHBIE NPUHIUIBI TEOPUHU DIIEKTPOHHBIX CMELICHWM, OCHOBAaHHOW HA WH-
JTYKTUBHOM M Me30MEpHOM 3(p(deKTax pa3MyHbIX TPYHNIUPOBOK. Bce 3TH 3HaHUS OH JOJKEH
MOJIY4YUTh, U3y4as pasnuenl «TeopernyecKrne OCHOBbLI OPraHUYeCKOW XMMHM», TI€ OHU HU3JI0-
JKEHbl Ha IpUMEpe IPOCTEUIIMX pPEAKUUNA MEXAY KHCIOTaMH M OCHOBaHUsAMH. KuciorHo-
OCHOBHBIE peaklUy M30paHbl A 3TOH 1enu HeciaydaiiHo. COrjacHO COBPEMEHHBIM IpPE/CTaB-
JICHUSIM O TIPUPOJAE KUCIOT U OCHOBAHUM, MOJABIISIIONIEE OONBIIMHCTBO OPraHMUECKUX peakluit
BKJIFOYACT KHUCJIOTHO-OCHOBHBIE B3aMMOJEUCTBUS, 110 KpalHEH Mepe, B KayeCTBE OTHEIbHBIX
CTaguy.

Bropasi yacTh MOCBSIIEHA XUMHUU OTJEIbHBIX KJIacCcOB coeluHeHMU. M30paHHas mo-
CJIEI0BATEIBHOCTD KJIACCOB TAKOBA, YTO ITO3BOJISET MMOCTENEHHO 3HAKOMUTBCS C HOBBIMHU PEak-
UMM, TOHSATUAMU U KOHIENIUSMH OPraHWYECKOM XMMHUU C MaKCHUMAJIbHBIM COOJIIOJIEHHEM
MPUHIUIIA «OT IPOCTOTO K CI0KHOMY». [0 3TOM mpuYKHE B NEPBBIX IJ1aBax U3JAraroTCs XMMUS
YIJIeBOJOPOAOB M MeTOAbl BBEACHHMS B HMX MOJIEKYJbl Pa3JIU4YHBbIX (PYHKIHMOHAJIBHBIX
rpymi.

[Tocne u3ydyeHus alMKINYECKUX aln(paTHYECKUXYIIEBOAOPOJAOB OCHOBHOE BHUMAaHUE
YZEJIEHO MeToAaM TpaHc(hopMauuu pyHKIUHOHAJIBHBIX IPYII, PACCMOTPEHA XUMHMS TaJIOT€H-
[IPOU3BOJAHBIX, METAJITIOOPTAHUYECKUX U DJIEMEHTOOPraHUYECKUX COCIUHEHUN, CIIUPTOB, aJlblie-
TH/I0B U KETOHOB, KAPOOHOBBIX KMCJIOT U UX MPOU3BOJIHBIX, aMUHOB UM COJIEH JHMa30HUA. 3aKaH-
YHUBAETCS U3yUYEHHE MHOTOOOPa3Hsl OPraHMUECKUX COCIUHEHUH paCCMOTPEHHEM XUMHH HEKOTO-
PBIX TeTEPOLUKINYECKUX COCAMHEHUH M BaKHEUIIMX OMOOpPraHMYECKHUX CyOCTpaToB - YIJIEBO-
JI0B, OEJIKOB 1 HYKJICMHOBBIX KHCIIOT.
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N3yvyenne opraHu4ecKHUX COeAMHEHUI IPOBOAUTCS 110 CJEAYIOIIEeMY IIAHY.

«Homenkiatypa». IIpuBoadrcs npumeps! Ha3BaHUN HauOojee THUIHMYHBIX HpPEICTaBU-
Tened JaHHoro kiacca. IIpeamourenue otmaercs cucremarnuyeckol Homenkiatype MIOITAK.
BMmecre ¢ TeM ynmoMuHAOTCA U TPaJAULUOHHO NMPUMEHSIEMbIE TPUBUAIBHBIC HA3BaHUS, a TAKXKE
Ha3BaHUS 10 paJuKalbHO-(DYHKIIMOHAIBHON HOMEHKIAType. To ke OTHOCHTCSA W K Ha3BaHHUAM
COCIMHEHUH B CX€MaX OpPraHMYeCKHX PEaKLMH.

«Cnoco0bl nosryyenus». PaccMaTpuBaloTcsi MEeTO/Ibl, HaNOOJIEE IMUPOKO MPUMEHSEMbIE
B IIPOU3BOJICTBE U B IpeNapaTUBHbIX JJAOOPATOPHBIX CUHTE3aX. Peakiuu, cOCTaBIAIONIME OCHO-
By 3THX METOJIOB, MOAPOOHO paccMaTpuBAaIOTCS B paszzaenax «Peakuum» COOTBETCTBYIOLIMX
KJIACCOB.

«®Du3nyeckue cBoiicTBa U crpoeHue». Kak mpaBuio, nogpobHo obCyxaaercs cTpoe-
HUE IPOCTEHIIEro MpeaCTaBUTeINs COOTBETCTBYIOLIEro kiacca. OOCyxieHue BeeTCsl Kak B Tep-
MHUHAaX 3JIEKTPOHHBIX 3()()EKTOB U TeOopHH pe30HaHCa, TaK U B paMKax TEOPUU MOJEKYJSPHBIX
opbutaneil. DT NaHHbIC MO3BOJSAIOT OLICHUTh IOBEJEHHE COOTBETCTBYIOLIUX COCIAMHEHHH B
IPOCTEHIINX OJHOIIEKTPOHHBIX PEAKLIUAX.

«Peaxuum». PaccmarpuBaroTcs cBeZieHHs 0 HauboJiee BaKHbIX XUMHUUECKUX MpeBpale-
HUSAX COCIMHEHMM TaHHOIO KJlacca.

«Haun0Oosee BakHbIe NPEACTABUTEN». AHAIM3UPYIOTCS aHHBIE O IMPOMBIIICHHOM
IPOM3BOJICTBE, (PM3MYECKUX CBOMCTBAX M NMPAKTHYECKOM NPUMEHEHHH Hanbojee BaXKHBIX CO-
€MHEHHUI COOTBETCTBYIOILErO Kilacca.

IIpakTuKy™M 10 OpraHM4YecKol XMMMH IIpe/jiaraeT BO3MOKHOCTh Ha MPAKTHUKE 3aKpe-
IIUTh [TOJIyYEHHBIE TEOPETUUECKNE 3HAHUS U XMMUYECKUM ITyTEM IO3HATh CTPOCHHME U CBOMICTBA
OpraHMuYecKux BellecTB. K BBINONHEHHIO NPAKTHUKyMa CIEAYeT MPHUCTYIATh I[10CJIE€ OCBOCHHS
TEOPETUYECKOr0 MaTepuaia.

YroObl B MOJHOW Mepe MPEACTaBUTh IPOIECC CTAHOBJICHUSI COBPEMEHHOM OpPTaHHMYECKON
XUMHUH B HCTOPUYECKON PETPOCIIEKTUBE, PEKOMEHYeTCsl 00paiaTh BHUMAHHE HA XUMHUKOB -
aBTOPOB OTKPBITUS TeX WJIM UHBIX OpraHuyeckux peakumii. [Ipu stom TOT (hakr, yTo 3HAUHU-
TEJIBHOE YNCIIO YKa3aHHBIX PEAaKIMH W3Yy4€HO MHOTHME I'OJbl TOMY Ha3aj, HE JIOJDKEH BBOJUTH B
3a0myxaeHue. MpIciib 0 TOM, 4TO (pOpMHpOBAaHME OPraHMYECKOM XMMHUHU KaK HayKH JAaBHO 3a-
BEPILEHO U BCE OPraHWYECKHE PEAKIMM YK€ OTKpPBITHI, HeBepHA. COBpEMEHHAs OpraHMYECcKas
XUMHUS - OJTHA U3 HauboJjiee TMHAMUYHO Pa3BUBAIOIINXCS XUMHUECKUX JUCHUIUIMH. ExeroaHo uc-
CJIEZIOBAaTENN OTKPBIBAIOT COTHU HOBBIX OPIaHUYECKUX PEAKIMM, CUHTE3UPYIOT NECSATKU THICSY
HOBBIX COEIUHEHMH. DTOT MOTOK HOBOM MH(pOpPMAIMK, HECOMHEHHO, TPEOyeT MOCTOSIHHOTO CO-
BEpPILICHCTBOBaHMS TEOPETUUECKUX IMOJIXOA0B, KaK B OLIEHKAX PEaKIIMOHHOM CIIOCOOHOCTH opra-
HUYECKUX COEIMHEHUH, TaK U B CTPATErMH OPraHUYECKOI0 CUHTE3A.

[Ipexe yem NpUCTYNUTH K BBHIIOIHEHUIO 3aJaHU 11 CAMOKOHTPOJIS, CTyIeHTaM HeoO-
XOJIUMO H3YYHUTh PEKOMEHJyEMYI0 IO KaXXIoW Teme auTepaTypy. OOmuil cnucok y4eOHOH,
y4eOHO-METOJUUECKOM M HAay4yHOW JIUTEpaTyphl MPEACTaBICH B OTACIBHOM pazjelie MOCOOHs.
Kpome Toro, B IEKIIMOHHOM Kypce MO Ka)X/J0i TeMe yKa3aHa OCHOBHAs M JOTOJHUTEIbHAS JIU-
Teparypa.

PexomeHnaaumuu Kk U3y4eHUIO OTAeJbHBIX TEM Kypca:

IIpu nzydenun tembl «OCHOBBI HOMEHKJATYphl OPraHMYECKHX COEJUHEHHUiI» ocoboe
BHUMaHHE ClieyeT o0paTtuTh Ha 3aMmectutenbHyo HoMeHkIaTypy (MIOITAK). 3naTe ocHOBHBIE
IIPUHLIMIIBI TIOCTPOECHMSI HA3BAHUNW OPraHUYECKUX COEIMHEHUH, OHITHS POJOHAYalIbHAsl CTPYK-
Typa, XapaKTepUCTHUECKHE TPYIIIbl, 3aMECTUTENb, pajguKkai. HazBaHus OCHOBHBIX KJIacCOB Op-
TFaHWYECKUX COEJMHEHHM, CIIOKHBIX MOJIU - U TeTepO(PYHKIIMOHAIBHBIX COSIUHEHHH.

[Tpu uzyuenuun tembl «TUIBI CBSA3EH, MPOMEKYTOUHBIE YAaCTUIBI B OPTaHUYECKUX peak-
USAX. DIEKTpOHHBIE 3P PEKTH» 0c000€ BHUMaHUE CIeyeT OOpaTUTh Ha XapakTep pa3pbiBa CBs-
3ell B OpPraHMYeCKHX COCEAMHEHHUSX, NMPOMEKYTOUHBIX YaCTULbI, (paguKaibl, KapOOKaTHOHBI,
KapOaHMOHBI), a TaKXKe JIEKTPOHHBIE Y(PPEKTH 3aMecTUTeNel (MHIYKTUBHBIN, ME30MEPHBIi) U
UX BIMSIHAE Ha YCTOMYMBOCTh PaAMKaIOB, KAPOOKATHOHOB U KapOaHUOHOB.

[Tpu nzyuennn temsl «KUCIOTHI 1 OCHOBaHUSA» CIeLyeT OOpPaTUTh BHUMAaHUE HAa KUCIOTHI
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U ocHoBaHUA bpeHcrena u JIbtouca, CONpsHDKEHHbIE KUCIOTHl M1 OCHOBAHUS. Y CBOMTH NPUHIUI
[Tupcona.

[Tpu u3ydyennn temsl «CTepeoxumus» 0co00e BHUMaHHE CIeyeT 0OpaTUTh Ha CTIOCOOBI
1300pakeHHs MPOCTPAHCTBEHHOTO CTPOEHMS MOJIEKYT ¢ SP -rMOPHIM30BAHHBIME YIIEPOIOM:
KJIMHOBUJIHBIE TNPOEKIUH, 'JIeCONWIbHbIE KO37bl", Nnpoekiuuu HbloMeHa. YCBOUTH NOHATHS
«KOH(pOopMaLUKNY», «KOHPOPMEPBI», ACUMMETPUUECKUI aTOM YIieposa, OTIuYne KOHpopMauui
0T KoH(Urypanuii, npuHuun R,S-HOMEHKIATypsl SHAHTHOMEPOB, Npoekuuu Puimepa, n300pa-
KEHHE MOJIEKYJbl JaHHOI'O COEIMHEHMsS C TIOMOIIBI0 pPA3JIMYHbIX INPOEKLHMOHHBIX (op-
MYJI,TIEPEX0]] OT OJTHOM MPOESKITMOHHON POPMYITBI MOJICKYIIBI K JPYTOH.

W3yuenune cieayromux pas3ienoB (BaXXHEWIIMX KJIACCOB OPraHMYECKUX COEIMHEHM)
npeJoiaracT 3HaHue:

1) Ha3BaHuii HanOoJIee THIMYHBIX MPEICTABUTEICH TAaHHOTO Kiacca (IpeArnoYTeHue OT-
naercs cucrematnueckoir HomeHkinarype MIOITAK),

2) METOI0B CHHTE3a, HarboJiee MUPOKO MPUMEHEMBbIX B IPOU3BOJICTBE U B J1aOOpaTOpu-
X,

3) cTpoeHue MpOCTEHIIEero MpeCTaBUTENIs COOTBETCTBYIOLIETO Kilacca (Kak B TEpMUHAX
AIIEKTPOHHBIX APPEKTOB U TEOPHH PE30HAHCA, TAK U B PAMKAaX TEOPUH MOJEKYJSPHBIX OpOUTa-
nen),

4) nauOosiee BaKHbIE XMMUYECKUE MPEBPALICHUS COEIMHEHUIN JaHHOIO KJacca, OCHOB-
HbIE MEXaHU3MBbl peaKLui,

5) cBefeHUs O TPOMBIIIJICHHOM TPOU3BOJICTBE, (PU3MYECKIX CBOMCTBAX U MPAKTUIECKOM
NpUMEHEHUH HanboJjiee BaXKHbIX COEMHEHUIN COOTBETCTBYIOIIETO KiIacca.

Pa3bsicHeHus1 110 NOBOAY padoOTHI C TECTOBOM CHCTEeMONKYpca.

Ilocne n3ydeHns OCHOBHBIX pa3fesoB Bam mpemararorcs 3amadu, HA OCHOBAaHUU KOTO-
PBIX COCTaBIISIOTCSI BAPHAHTHI KOHTPOJIBHBIX padoT, MpeayCMOTpEeHHBIE TporpaMmMoid. B mocobue
BKJIIOYEHBI TECTOBBIE 3aJjaHUs JJIsl IPOBEPKU OCTATOYHBIX 3HAHHUH MO MpeaMeTy (Takasi IpoBepKa
MPOXOJUT HAa YETBEPTOM KypCE B CEJTbMOM CEMECTPE).

Tect cocrout u3 yacreit A (c BeiOopoM oTBeTa), B (3amaHust Ha cOOTBETCTBUE, JINOO HE-
CKOJIBKO MpaBMIbHBIX OTBETOB), C (BBl 1OMKHBI AaTh pa3BEPHYTHIM OTBET CAMOCTOSATENBHO).

Kaxxnprit Tect onenuBaercs mo 40- 6anpHOM mkane (dacth A-1 6amr, yacts B-2 Ganna,
yacTth C-3 Gamna).

Tema cunraercsa ocBoeHHOMH, ecinu Bol nanu He MmeHee50% NnpaBUIIbHBIX OTBETOB.

CogeTbl 110 NOATOTOBKE K IK3aMeHY U 3a4eTy:

ITpu moAroToBKe K 3K3aMEHY U 3a4eTy 0co00oe BHUMaHUE cileayeT oOpaTuTh Ha CleAyo-
1€ MOMEHTBI:

1. TeopeTnueckuili Marepuall ciaelyeT IMOBTOPUTH B IOPSAKE, NMPEAYCMOTPEHHOM IIPO-
rpaMMoii, obpaiasi 0co60e BHUMAHUE HAa T€HETHUYECKYIO CBSI3b MEXAY Pa3jIMYHbIMH KiaccaMu
OpPraHMYECKHUX COECTUHEHHM.

2. BbIoMHUTE BCe peKOMEHAyeMbIe TPaKTUYECKUE 3aaHUS.

OmnbIT npreMa 3K3aMeHa U 3a4eTa BBISBUI, YTO HAUOOJBIINE TPYAHOCTH MIPU IPOBEACHUU
HK3aMEHa U 3a4eTa BO3HMKAIOT MO CIEIYIOIINUM pa3zeiam:

- Crepeoxumusi. Ontuueckast usoMmepus. AOCOMOTHasE KOH(UTyparus.

- DIIEKTPOHHOE CTPOCHHE OPraHMYECKUX COeAMHEHHI. B3anmMHoe BiIMsIHUE aTOMOB B MO-
nexyine. HTepnperanus ¢ NO3ULMHA IEKTPOHHON TEOPHUH.

- MexaHnu3MBbl peakiuil.

Jnist Toro yToOBl N30€XaTh TPYIHOCTEH MPU OTBETAX MO BIIICHA3BAaHHBIM pa3JieiaM, pe-
KOMEHAYyeM:

1) cucremaTH4ecKu rOTOBUTHCS K 3aHATHSM,

2) HE OrpaHUYHMBATHCS 3ayYMBAHUEM TEKCTa, & HCKATh IPUIMHHO-CIICICTBEHHBIE CBA3H,

3) MOAKPEIISITh TEOPSTUICCKUE 3HAHKS PEIICHUEM 3a/1a4.

Pexomenaauuu mo padore ¢ JJUTEPaTypoO:

[Tpu u3y4eHnn TUCHUIUIMHBI 0C000€ BHUMAHUE CIEAYET OOpaTUTh Ha CIEAYIOIINE JIUTe-
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paTypHbIe UICTOYHHKHU:

1. Usanos, B. I'. Opraaudeckas xumus: y4ae0. mocoOue Jjisi CTyICHTOB BBICII. Me/. y4aeO.
3aBenenuii / B. I'. iBanos, B. A. T'opnenxko, O. H. I'ea. — 4-e usn., ucnp. — M.: M3narenbckuii
neHtp «Akagemusi», 2008. — 624 c.

2. Tpasenb, B. ®@. Oprannueckas XuMusi: Y4eOHUK IS CTYICHTOB BY30B, 00YYarOIIUXCS
10 HaIIpaBJICHUIO «XHUMHYECKasi TeXHOJIOTHs U OuorexHosorus» / B. @. Tpasenb. - M.: UKI]
Axanemknwmra, 2005. - T. 1. — 727 c.

3. Tpasenb, B. ®. Oprannyeckas Xumusi: YUeOHUK IJII CTYJICHTOB By30B, 00y4YarOIINX-
Csl TI0 HAMPaBICHUIO «XHUMHYECKask TEXHOJOorusl U onorexnonorus» / B. @. Tpasens. - M.: UKI]
Axanmemknwmra, 2005. - T. 2. — 582 c.

PexoMeHaanuu Mo HAMUCAHUIO KYPCOBOI padoThl

KypcoBast pabota — ogHa u3 00s3aTeNIbHBIX (POpM YyUeOHO-HCCIEIOBATEIBCKONH pabOThI
CTYJICHTA, BBITIOJIHSIEMAs B MpeIesiaX 9acoB, OTBOAMMBIX HA CAMOCTOSITEIIbHOE U3YYCHUE TUCITHU-
winHbl B cootBeTcTBUU ¢ PI'OC BO. KypcoBas pabora BeinonHsercs B coorBerctBuu ¢ [lono-
XKeHueM o KypcoBoii padote (ripoekre) B PI'EOY BO «bI'TIY ».

1. [Ipexxae ueM mpUCTYNUTh K HATMCAHHUIO Pa0OTHI ClieAyeT HAMETHTh MPUOTU3UTEIBHBIN
IUTaH PacIOJIOKEHUS MaTepHaa.

2. Pabota momxHa MMETh: TUTYJIbHBIN JUCT, OTJIABICHUE, BBEJCHUE, 0030p JIUTEPaTyphl
0 3aTParuBaeMbIM BOIIPOCAM, M3JI0KEHUE U O0CYKIIEHHE PE3yIbTaTOB Pa0OTHI, OMUCAHUE JIKC-
MEPUMEHTA, BBIBOIbI, CIICOK JTUTEPATYPHI U, B HEKOTOPBIX CIy4asiX, MPUIOKEHUS.

3. Yro xacaercsi 0pOpMIICHHSI TUTYJIBHOTO JICTA, CIMCKA JINTEPATypPhl, ONMUCAHUS KCIIe-
PUMEHTA, TO OHU JIOJKHBI OBITh BBIAEPKAHBI B CTPOrOM COOTBETCTBHM C HOPMAaMH, MPUHSATHIMU
B TIOJIO)KEHUHU O TIOPSIKE HAIMMCAHUS KYPCOBBIX paboT. bonbiioe BHUMaHUE JTOKHO OBITH yiie-
JICHO JIUTEPaTYPHON TPAMOTHOCTH, YETKOCTH U BBIPA3UTEIBHOCTH Ta0HIl, TPAUKOB U CXEM.

4. TuTynbHBIN JTHCT, BBEACHNE U BBIBOJIBI OOBIYHEE IeIeco00pa3Hee MHIcaTh Mocie TOoro,
Kak Bcs paboTa yXe HamucaHa ¥ €CThb BO3MOXKHOCTh OIEHUTH €€ B ejaoM. Omnucanue dKCrepu-
MEHTa HaJI0 TOTOBUTH 10 YacTsM, 110 Mepe ero BhNonHeHus. Hainuune takoro poaa "3arotoBok”
XOpOIIIO OTPEAAKTUPOBAHHBIX, CUIIBHO yIpoliaeT padoty. Becbma xenaTenbHO Takke, 4TOOBI U
0030p JHTEpaTypHl OBUT BYEPHE HATMCAH 33/10JIT0 0 OKOHYAHUS SKCIIEPHIMEHTA.

5. KypcoBas paborta siBisieTcst opuiManbHbIM JOKYMEHTOM, MOATOMY €€ TUTYJIbHBIN JTUCT
JIOJKEH OBITh 0(DOPMIIEH B COOTBETCTBUM C TPEOOBAHUSIMHU.

7. OrnaBnenue paboThl B MIEPBOM BapHaHTE JelaeTcs B CaMOM Hauajie, TaKk KaK OHO
JIOJKHO OTPaXKkaTh CTPYKTYPY PabOTHI, BBISBISATE JIOTHUECKUE B3aUMOCBSI3H OT/ICIBHBIX YaCcTEH.
Wuoraa ynoOHO 1IiaH cienath B BUe oriapieHus. OKOHYaTeIbHOE OTJIaBICHHE COCTABIISAETCS B
CaMOM KOHIIE paOOTBHI.

7. BBeneHue MOMKHO KpaTKO U3JNArarh Leidb M 3aJa4yd, CYITHOCTh pabOThl, a TaKkKe OC-
HOBHBIE ITYTH €€ BBITIOJTHEHUs. FIMEHHO 371ech ClielyeT yKa3aTh Ha TEOPETUUECKYIO WIIN MTPAKTH-
YEeCKYyI0 3HAYUMOCTh paboThl. HeoOxommMo Takke MOAYEpKHYTh, €clu paboTa UK 4acTh ee 3a-
BEpIIICHA U HAIIPaBJICHA B MI€YaTh /FITH MOXKET OBITh y)Ke OIyOJIMKOBaHa/.

Bo BBeaeHnH u3nararoTcs He BBIBOJBI, a, TIaBHBIM 00pa30oM, 3HAYMMOCTh paboThl. THO-
I/1a MOJIE3HO 3[1eCh OOBSICHUTD pacloiokKeHne MaTepuaia B Bareii padoTe.

8. Heo0XxoaumMo CKpyIysne3HO TOYHO OroBapuBaTh B paboTe, Kakue M3 UCIOIb3YEMbBIX
JAHHBIX MTOJTYYCHBI JIMYHO BaMu, U yka3aTh paMIIIAIO HCITOJTHATEIS.

9. BeIBOJIBI JOMKHBI OBITh KPAaTKUMU, MIOHATHBIMU U obematonmmi. Kaxxaoe otaensHoe
MIOJIOKEHHE JIOJDKHO OBITh 3aHYMEPOBAHO.

10. B koHIte paboThl B BUEC MPUIIOKEHUI ObIBACT MOJIE3HO MOMECTHTH TAOJUIIBI, YepTe-
¥, KPUBBIC, CIIEKTPHI.

11. TuTyapHBINA TUCT, OTJIaBIICHUE HE HyMepyroTcs. HyMeparust mpou3BOUTCs ¢ IEpBO
CTpaHUIIBI BBEIEHUS. JTa CTPAHUIIA TTOTydaeT HOMep 3.

12. Ilpu cocTaBleHHH JUTEpPATypHOro 0030pa ciexyeT oOpamarb ocoboe BHUMaHKUE Ha
MCUEPIBIBAIOIINN TOA00P JIUTEPATYPHI, XOTSI OBl [10 CPABHUTEIHHO Y3KOMY BOMPOCY.

13. B GonbIIMHCTBE CIy4YaeB CIEAyeT pacrlojarath MaTepuai He MPOCTO B UCTOPUIECKOMN
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MOCIIEI0BATEIHPHOCTH, & HA OCHOBAaHUH XUMHUYECKON JIOTHKHU, KPUTUIECKH OCMBICTTUBAsS JTaHHbBIE
U B3IJISL/IBI pa3lIMYHBIX aBTOPOB. He cienyer cpaBHUBATH 6€3 JOKHOTO yyeTa BpEeMEHHU JaHHbIE,
MOJIYYEHHBIE B MPOIIJIOM BEKE U B HAIIIM JTHHU.

14. JIutepaTypHbIii 0030p HE TOJDKEH OBITh (pOpMaNTbHOM CBOAKON HTepaTypbl. Heooxo-
JUMO TpOaHAIM3UPOBATh JUTEPATYpPHbIC JaHHBIC, MOKA3aThb CBOE OTHOIICHHE K HUM, MOXKET
OBITh HAMETUTb HEKOTOPBIE MYTH BBISICHEHUS TEMHBIX y4acTKoB. Poib TOTro wiim MHOTO aBTOpa,
paboTaBiiero B JaHHOW 00JIACTH, TaK ke AOJDKHA ObITh poayMaHa. He kaxayro gamuumio crie-
IyeT JAa)ke ¥ YIIOMHHATh B TEKCTE - IOCTATOYHO TOTO, UTO OHA Oy/ET B CHUCKE JIUTEPATYPHI.

15. N3naras cymecTtBo cOOCTBEHHOU pabOThI, cTapaliTeCh YETKO MOKa3aTh, YTO CAETIAaHO,
KaK CJIeJIaHO, KaKUe BBIBOJBI CIEAYIOT KaK U3 MOJYyYEHHBIX JTaHHBIX, TaK U MPU COMOCTABICHUH
UX C JUTEPaTypHBIM MaTeprasioM. Hamo BHUMATENBHO CIECAUTH 3a TEM, YTOOBI CBOW MaTepuai
HE CMEILIUBAJICS Y YATAIOLIErO C JIMTEPATYPHBIM, TO €CTh YUTAIOIIEMY JOJIKHO OBITH SICHO, UTO
HOBOro Jjana paborta. B aTom paszmene MeHbine Bcero mecra Juis mabnona. Kaxnmas pabora
JOJIKHA OBITh U3JI0’KEHA CBOUM OCOOBIM criocoOoM. Jleno aBTopa HallTH Haubosee yJauHbIi Ba-
pHUaHT.

16. B Tekcre, B COOTBETCTBYIOIIMX MECTaX, JOJDKHBI OBITh JTaHBI OTCHUIKUA K TabIuiam
WJIU IPYTOMY WILTIOCTPATUBHOMY MaTepuaiy.

Ecnu B paboTe MHOTO MIUTIOCTPATHBHOTO MaTepHala, TO Ierecoo0pa3Ho ObIBaeT cocra-
BUTh OTJCIBHBIA yKa3aTenb TaOIWIl WM pUCYHKOB. Kaxmas Tabnuma, rpaguk WM PHCYHOK
/cTIeKTp/ MOHKHBI UMETh HE TOJIBKO HOMEp, HO U Ha3BaHUE /TIOATHCH/.

17. KypcoBas paboTta 10JKHA CBHIETEILCTBOBATH 00 YMEHUU aBTOPA TOYHO MOJIb30BaTh-
Csl HAYYHOU TEPMUHOJIOTHEH.

18. DkcriepuMeHTaNbHAS YaCTh JOJDKHA HAYMHATHCS OIMMMCAHUEM UCTIOIB3YeMBIX MPHUOO0-
POB U METOJIOB UCCIIeoBaHMs. Tak, MpH OMUCAHUH METO/A CIEKTPOPOTOMETPUHU HCIEKTPOdO-
TOMETpa HEOOXOAMMO yKa3aTh MapKy IMpuOOpa, YCIOBHSI 3aIMCH CIIEKTpa (PacTBOPHUTEND), pa3-
MeEpbI KIOBETHI, TOJNIIUHY MOTIOMIAIONIETO CII0sI, KOHLIEHTPALIUIO JIJIsl PACTBOPOB.

19. OpuruHaibHbIN KCIEPUMEHT JOJIKEH ObITh OIUCAH 110 BO3MOKHOCTH MOJIPOOHO.

20. Criucok nuTepaTyphl JOKEH ObITh 0(OPMIIEH B MOPSJIKE YIIOMUHAHHUSI HCTOYHUKOB B
TEKCTe, TJe OHM OTMEYaeTcsi apabCKuMu LU(paMu, 3aKITIOUYEHHBIMH B KBAJpPAaTHBIE CKOOKH.
CchUIKM Ha MHOCTPaHHBIE HCTOYHUKH MIPUBOJATCS HA sI3bIKe opuruHana. Ha HeomyOarKoBaHHBIE
MaTepHuaybl CChUIKH HE JomyckatoTcs. He ciemyer moa ogHUM HOMEpPOM JIaBaTh CCHUIKM Ha He-
CKOJIBKO paboT.

Y4eOHOo-MeTOIHYECKOE 00ecTedeHHe CAMOCTOSATeILHOI PadoThI CTY/ICHTOB MO THCHHUTIJINHE

KosnuyecTBO Yacos,
o B COOTBECTCTBHUH C
e HaumenoBanue @ opMbI/BH/IBI CAMOCTOSITEILHOI pa- yueBHo-
pasaesa (TemMbl) 00THBI TeMaATHYeCKIM
IJIAHOM
1. | Teopernueckue ocHOBbl | MI3ydueHue OCHOBHOM JIUTEPATYPHI 18
OpPraHNYECKON XUMHH N3yuenne noNnoIHUTENBHON JINTEPATyPhI
Odopmitenne nabopaTopHoil paboThI
[TonroroBka oTuera 1o J1abopaTOPHOM
pabote
Pentenue 3anau
2. | YrneBonopoas! anuga- N3y4yeHne OCHOBHOM IMTEPaTypHI 26
THYECKOTO psijia M UX po- | VI3ydeHne TOTOIHUTENBHON JTUTEPATyphI
W3BOJIHBIE Odopmitenne nabopaTopHoil paboThI
[TonroroBka oTuera 1o j1abopaTOpHOM
pabote
Penrtenue 3amau
3. | YraeBonopons! apomaru- | VM3ydeHne OCHOBHOM TUTEpaTyphl 14
YECKOro psja u Ux npo- | Vi3ydeHue 1ONOIHUTENBHON JIUTEPATyphl
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HW3BOJHEIE

Odopmienue 1adbopatopHOit pabOTHI
[ToaroroBka oTueTa 1Mo J1A0OPATOPHOMA
pabore

Pemenue 3amgau

AJBJETH]IBI, KETOHBI U
KapOOHOBBIE KUCTIOTHI

N3ydeHne oCHOBHOM JTUTEPATYPhI
W3ydeHne NOMOTHUTEIHHON JIUTEPATYPhI
KoncnektupoBanue u3y4eHHbIX UCTOY-
HUKOB

Odopmienue 1adbopatopHO pabOTHI
Pemenne 3anau

18

A3oTcoaepkaiue opra-
HUYECKHUE COEIUHEHUI

N3ydeHne 0oCHOBHOM JTUTEPATYPhI
W3ydeHne NOMOIHUTEIBHON JIUTEPATYPhI
KoncnektupoBanre u3y4eHHbIX HCTOY-
HUKOB

Odopmnenne nabopatopHoit paboThI
Pemenne 3anau

COop maTepuana Jisl BHIIIOJIHEHUS Kyp-
coBoii pa0oTsl. [logroroska Tekcra Kyp-
COBOM pabOTHI.

12

VYrieBoabl

N3yuenne OCHOBHOM JIMTEPATYPHI
W3ydeHue AOMOIHUTEIBHON JIUTEPATypPhI
KoHcnekTupoBaHre N3y4eHHBIX UCTOY-
HUKOB

Odopmienue madbopatopHO paboThI
Pemenne 3anau

COop marepuana JJis BHIIOTHEHUS Kyp-
coBoii paboTsl. [loaroroBka TekcTa Kyp-
COBOI pabOTHI.

10

I'eTepoumknunyeckue co-
eIUHEHUI

H3ydyeHre 0OCHOBHOI TUTEpaTypHI
W3y4eHne NOTOTHUTEIBHON JINTEPATYPhI
KoHncnektupoBaHre u3y4eHHbIX UCTOY-
HUKOB

Pemenue 3anau

COop marepuana JJis BHIIOTHEHUS Kyp-
coBoii paboTsl. [loaroroBka TekcTa Kyp-
COBOM pabOTHI.

10

CoBpeMeHHbIe (PU3UKO-
XUMHNYECKHUE METO/bI
aHaJM3a OpraHuvYeCcKuX
BEIIIECTB

W3yueHre 0CHOBHOH JINTEpaTyphl
N3yuenne nONOIHUTENBHON IMTEPATYyPHI
KoHcnekTupoBaHue n3y4eHHBIX HCTOY-
HUKOB

COop mMarepuana AJs BBIITOJHEHHS Kyp-
coBoii paboTsl. [loaroroska Tekcra Kyp-
COBOM pabOTHI.

UTOoIro

116

5 IPAKTHUKYM 110 IMCHUIIJIMHE

ILi1aH J1a0OpaTOPHBIX 3aHATHH

Tema 3ansiTHSA Tema 1abopaTopHoii padoThl

Bcero ua-
COB

5 cemecTp

Teopernueckne OCHOBBI OpraHuye- Texnuka O0e3omacHOCTH MpU padboTe

CKOH XHUMHUH

B 1a00OpaTOPUN OPTaHUUECKON XH-

4
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muu. [IpaBuna BeaeHus gabopa-
TOPHOT'O JKypHaJIa.

2. | Metoab! BbIIAECICHUS 1 OYHCTKH Op- Mertoab! BbIAECTICHUS U OYUCTKU 4
TFaHUYECKUX COCIMHEHUN OPraHUYECKUX COCITMHEHUU
3. | Onpenenenue reMnepatypsl miasne- | OnpezneneHue TeMIepaTypsl IU1aB- 4
HUS, TEMIIEPATypbl KUIICHUS U [TOKa- | JICHUS, TEMIIEPATypbl KUTICHUS U
3aresis NPeJOMIICHHUS BEILECTB 1I0Ka3aTessi IPeIOMIICHHS BEIIEeCTB
4. | KauecTBEeHHBI JIEMEHTHBIN aHAIN3 KauecTBeHHBIN 37IEMEHTHBIN aHa- 4
OpPraHUYeCKUX COeIMHEHUN JIM3 OPraHUYECKUX COEAMHEHUM
5. | Ankansl AJKaHbI 4
6. | Ankensl AJIKEHBI 4
7. | AnxuHbl AJIKHUHBI 4
8. | l'amorenonpou3BoaHbIe anupaTuye- ["anorenonpousBoHbIE anudaTh- 4
CKHUX YTJIEBOJIOPOJIOB YECKUX YTJI€BOJOPOJIOB
9. | CnupTsl 1 IpocThIe dQUPHI OaHOaTOMHBIE CIIUPTHI 4
10. | MHOroaTOMHbI€ CIUPTHI MHoroaToMHbI€ CIIUPTHI, IPOCTHIE 4
3(UPHI, CIIOKHBIE YPUPBI MUHE-
paJbHBIX KHCIIOT
11. | Apomatnyeckue yrieBo10pOo/ibl ApomaTHyecKHe yrieBoA0pPOabl 4
12. | ApomaTndeckue yriieBoI0pOIbI ApomaTuyecKkue yriieBoaopO/Ibl
CKOHJICHCUPOBAaHHBIMU O€H30JIbHBIMU | CKOHJIEHCUPOBAHHBIMU OEH30JIb-
ApaMu HBIMU SIJIpaMU
13. | denounbl DeHobl 4
6 cemecTp
14 | Anpneruasl U KETOHBI AJpIeruasl 1 KETOHBI 4
15 | MoHOKapOOHOBBIE KMCIOTHI M UX MoHOoKapOOHOBBIE KHUCIOTHI 4
MIPOU3BOJIHBIC
15 | JlukapOOHOBBIE KUCIOTHI JlkapOOHOBBIE KHCIIOTHI 4
17 | HempenenbHble, THAPOKCH- U OKCO- HenpenenbHble KUCIIOTHI U KUPBI 4
KapOOHOBbIE KUCIIOTHI
18 | 'MApOKCUKHUCIOTHI I ' MIPOKCHUKUCIIOTHI 4
19 | AMuHBI AMUHBI 4
20 | Ina3o - ¥ a30COCAUHCHHS Jna3o - u a3ocoeIMHCHUS 4
21 | AMHHOKHCIIOTBI, IEIITUABI ¥ OEJIKHU AMUHOKHCIIOTEI 4
22 | MoHocaxapu/isl Monocaxapuasl 4
23 | [Nommcaxapuapl Jucaxapuapl 4
24 | Tlonucaxapu sl [Tonncaxapusl 4
25 | CoBpeMeHHBIE (PH3UKO-XUMUYIECKHE Xpomarorpadus 4
METO/bI aHAJIM3a OPTraHUYECKHX Be-
IIECTB
26 | CoBpeMeHHBIE PU3UKO-XUMUIECCKHE N3ydeHne 6MOIOTHYECKUX MaTepHU- 4
METO/bI aHAIM3a OPraHUYECKHX Be- anoB metosioM UK-ciekTpockonuu
IIECTB
UTOIo 104

Jlabopamopuasa paboma Nel
Texnuxa d6e3onacnocmu npu padvome 6 1adoopamopuu opzanudeckou xumuu. Ilpasuna
6e0eHusA 1adopamopHo2o HcypHaa.
Oouue npasuaa.
PaboTa B xuMHuecKoii 1a0opaTopun CBsi3aHA C HEKOTOPOIl OMAacHOCTHIO, MOCKOJIBKY MHO-
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T'H€ BEIECTBA B TOW MJIM NHOM CTENEHU SI0BUTHI, OTHEONIACHBI M B3PBIBOOIIACHBI.

B03MOKHOCTh HECUACTHBIX CIy4aeB MOKET ObITh MCKJIFOYEHA MPH BHIIOJIHEHUH BCEX MEp
IIPEIOCTOPOKHOCTH.

CyuecTByIOT 00IIMe MpaBuila, BBIITOJIHEHHE KOTOPBIX 00s3aTEIbHO AJIS KaXJ0ro padora-
IOLLETO B JIADOPATOPUM HE3ABUCUMO OT TOTO, KAKOM SKCIIEPUMEHT OH BBIIIOJIHSIET.

1. Pabortars onHOMY B J1a0OpaTOpUM KaTErOPUYECKU 3allpellaercsi, Tak Kak B cllydyae
HECYaCTHOTO ciydas OyJeT HEKOMY OKa3aThb MOMOIIb MOCTPaJaBIIEMy W JIMKBHIUPOBATH IO-
CJIEZICTBUS aBapuu.

2. Bo Bpems paboThl B 1abopaTopuu HEOOXOIUMO COOIOAATh YHCTOTY, TUIIUHY, MTOPSIIOK
U NpaBWJla TEXHUKH O€30M1aCHOCTH.

3. Kaxxap1ii paboTaromuii T0JDKeH 3HaTh, I71€ HAXOAATCS B TaOOpaTOPHH CPEACTBA IMPOTH-
BOIOXKAPHOM 3aIlMTHl U alTedka, cojeprKallas Bce He0OXoauMoe AJIsl OKa3aHUs NEepBOl Meau-
[UHCKOU ITOMOIIIH.

4. Kareropuuecku 3ampeniaercsi B 1abopaTopuu KypUTh, IPUHUMATh MULLY, IUTh BOJY.

5. Henw3s mpuctynate K paboTe, He YCBOUB BCEW TEXHUKU €€ BBHITTOJIHCHHUS.

6. OnbITH HY>)KHO ITPOBOJAUTH TOJIBKO B 4MCTOM mocyze. [locne okoHYaHMs SKCIIEpUMEHTa
MIOCYAY CIIEYET MBITh Cpa3y Xke.

7. B mpouecce paboTsl HEOOXOUMO COOIIOAATH YUCTOTY, aKKYpaTHOCTb. ClleAUTh, YTOObI
BElIECTBA HE NOMNAJaId Ha KOXKY JIMLA U PYK, TAK KaK MHOTHE BELIECTBa (TajoreHOonpou3Bo/I-
Hble, ()EHOJIbI, HUTPOCOEAUHEHUS, HETIPEIeNIbHbIE COCIUHEHUS U Jp.) BBI3BIBAIOT pa3fpa)keHue
KOXH U CIIU3UCTBIX 000JI0YEK.

8. BemectBa B 1abopaTopuu Helb3s MpoOOBaTh Ha BKyc. HroxaTh BemecTBa MOXHO, JIMIIb
OCTOPO’KHO HAIpaBJIsis Ha ce0s mapbl UM ra3bl JIETKUM JIBHJKEHUEM PYKH, HE HAKJIOHSISICh K CO-
CyZy ¥ HE BJbIXasl OJHOM IPYABIO.

9. Ha Bcex 0aHkax, CKISIHKax W JPYrod MOCYAE, I/Ie XPaHSATCS PEaKTHBBI, JOJDKHBI OBITH
ATUKETKHU C YKa3aHMEM Ha3BaHUS BEILECTB.

10. CxisiHKH C BeIIecTBaMH WJIM pacTBOpaMU HEOOXOIMMO OpaTh OJHOM PYyKOM 3a Top-
JBILIKO, a APYTOil CHU3Y NOAJEP/KUBATH 3a JHO.

11. Kareropuyecku 3ampemaercs 3aTArMBaTb PTOM B IUIIETKH OPraHUYECKHUE BEIIECTBA U
UX PacTBOPBL.

12. Bo Bpewmsi HarpeBaHUs JKUJIKUX U TBEPABIX BEIIECTB B NMPOOMpPKAX U KOJOAX HENb3s
HaMpaBJIATh UX OTBEpCTHs Ha cedst u coceneil. Henp3st Takke 3arisbIBaTh CBEPXY B OTKPHITO
HarpeBaeMble COCY/bl BO N30€KaHNEe BO3MOKHOTO MOPaKEHUs [P BBIOpOCE ropsiueit Macchl.

13. Tlocne oxkoHUaHUs pabOTHI HEOOXOMMO BBIKIIFOUHUTE I'a3, BONY, SJIEKTPOIHEPTUIO.

14. Kareropuuecku 3anpemiaercsi BbUIMBaTh B PAKOBHHBI KOHLEHTPUPOBAHHbBIE PACTBOPHI
KHCJIOT U IIEJIOUEH, a TAK)KE Pa3IMYHbIE OPraHUYECKUE PACTBOPUTENHN, CUIIBHO NAXHYILNE U OT-
HEOIlacHbIE BelleCTBa. Bce 3TH 0TX0/1bI HY’KHO CIIMBATh B CIIEUANbHbBIE OYTHUIH.

15. B kaxnaoi nmabopaTopuu 0053aTENIbHO JOJKHBI ObITh 3allIUTHBIE MACKH, OYKH, TPOTH-
BOT'a3bl, PECIIUPATOPHI.

16. B kxaxJI0oM NOMELIEHMH HEOOXOAMMO MMETh CPEICTBA MPOTHBOIIOXKAPHOM 3allUTHI:
ALK C MPOCESHHBIM MECKOM M COBKOM K HEMY, IMPOTHUBOMNOXAapHOE ojesyio (acOecToBoe MU
TOJICTOE€ BOMJIOUHOE), 3apsDKEHHBIE OTHETYIIUTENN (JKENATEIbHO C CXKM)KEHHBIM YIJIEKUCIIBIM
razom).

17. Ha gocTynHOM MecTe B J1a0OpaTOpuu JOJDKHBI HAXOTUTHCS MEAMKAMEHTHI JJIsl OKa3a-
HUS NIEPBOM MOMOIIM: PACTBOPHI TAaHHHMHA (B CIIUPTE), IEpMaHraHaTa Kajiaus, OOpHOI KHCIOTHI,
ruipokapOoHaTa HaTpus, ioJJHas HAacTOlKa, BaTa, OMHTHI, UIACTHIPb, Ma3U OT OXKOTOB.

Ilpasuna pabomet c Kucromamu u wierouamu

1. Bce paGoThl ¢ KMCIOTaMH U LIeT0YaMH HEOOXO0JMMO POBOJUTH B 3AIUTHBIX OYKaX WU
Mmackax. [lonmananue KUCIOT U 1Ieouel Ha KOXKY U IJla3a MOKET MPUBECTU K TSDKEISHIINM Mo-
pa’KEHUSM.

2. KucnoTsl 1 €104 HEMb3s 3aTATMBaTh PTOM B CU(OHBI M MUIETKH.

3. Paz0aBnATh cepHYIO KUCIOTY MOXHO, TOJIBKO JOOABIISAS €€ K BOJE B JKapOCTOHKOM mocy-
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ne, a He Hao0opoT. [Ipu 3TOM ri1a3a JOHKHBI OBITh 3AIIUIIIEHBI OYKAMHU.

4. PacTBOopeHue THIPOKCUIOB HATpPUS U Kajlus NPOBOJUTH TOJBKO B 3alUTHBIX OYKaX,
npubaBisis K BoJie HEOOIbIINE MOPIUH Hienoud. KycKu menoun MoXKHO OpaTh TOJNBKO IIUMIA-
MU, a HE pyKaMH.

5. 3anpeniaercsl NPUMEHATh CEPHYIO KUCIIOTY B BaKyyMdIKCHKAaTOpax B KayeCTBE BOJOIO-
[JIOLIAOLIEr0 CPEICTBa, TAK KaK B CIIy4ae B3pbIBA SKCUKATOPA BBUIMBLIASICA M3 HEro KHUCIOTA
MOJKET IOTACTh Ha Pa0OTAIOMIETO U BHI3BATH CHIIBHBIN OXKOT.

6. PaboTy c MmIaBMKOBOM KHCJIOTOH MPOBOAAT B CIICMAILHON MOCyAe U C 0c000H OCTO-
POXHOCTBIO B BBITSDKHOM IiKady. OOs3aTeNbHO celyeT Ha/leBaTh PE3WHOBHIC MEPUYaTKH, 3a-
LIUTHBIE OYKU WU MACKYy.

Ilpaguna padomul ¢ 0060 ONACHLIMU U MOKCUUHBIMU GEULECEAMU

[Ipu Bcex pabotax ¢ 0c060 OMaCHBIMU U TOKCUYHBIMU BEILIECTBAMU 00s3aTEeIbHO HA/I€BATh

3alIUTHBIE OYKH WJIM MacKy ¥ CHUMATh UX TOJBKO MOCIIE 3aBEPIICHUS PAOOTHI.
I. Pabota ¢ 6pomom

1. Jlepxath OpOM MOXHO TOJBKO B TOJCTOCTEHHBIX CKIIIHKAX C MPUTEPTHIMH MPOOKaMHU.
CKJISIHKU ¢ OpPOMOM JIOJIKHBI CTOATH B BBITSDKHOM IIKa(y B METALTUYECKUX SALIMKAX C TECKOM.

2. BpoM cuiIbHO NENCTBYET HAa CIU3UCThIE OOOJOYKM M NpPU MONAAAHUU HA KOXKY JaeT
TPYIHO 3a)KUBAIOLIUe 0>Koru. Bee paboTel ¢ OpoMOM MPOBOJUTH TOIBKO B BHITSDKHOM HIKady ¢
MOJICITYIIIEHHBIMU CTBOPKaMH, B PE3MHOBBIX NIEpUATKaX, 3alIUTHBIX OYKaX UM MACKeE.

3. [lepeHOCUTH CKJISIHKH ¢ OpPOMOM MO>KHO JIMIITb B OAHSX WM YalllKaX C MECKOM.

4. Kpan karenpHOI BOPOHKH, U3 KOTOPOI MPHIUBAIOT OpOM, OJKEH OBITh cMa3aH (oc-
(hopHOI1 KUCIIOTON U YKpEIUIeH Pe3nHOBBIM KosieukoM. [lepen paboToii cienyet kpaH BOPOHKHU
MIPOBEPUTH Ha TCPMETUIHOCTH. B Kane/bHyI0 BOPOHKY He HaMBaTh cpa3y 6osiee 10 mur 6poma.

II. PaboTa ¢ METAILTHYECKUM HATpUEM

1. IIpu paboTe ¢ METALTUYECKUM HATpUeM HEO0OXOIMMO COOJI0/IaTh 0COOYI0O OCTOPOXK-
HOcTh. He nomyckaTh COPUKOCHOBEHHS €r0 C BOAON MU C FaJIOTEHOCOAEPIKAIIMMH COCIUHEHUS-
Mu. Bce paboThl ¢ HaTpreM MPOBOJUTH TOJIBKO B 3aIMTHBIX OYKaxX, BAAJIH OT OTKPBITHIX BOJO-
IIPOBOJHBIX KPaHOB, BOJOCTPYHHBIX HACOCOB U IPYTMX UCTOUYHUKOB BOJIBI.

2. XpaHUTh METAJUIMUECKUNA HATPUH MOXKHO TOJBKO B TOJICTOCTEHHOM CTEKJIIHHOM MITH XKe-
CTSIHOHM Tape MoJ clI0eM 00€3B0KEHHOI'0 KEPOCHHA, BHICOKOKHUIISIIEr0 HHEPTHOTO YIIIEBOI0pOJIa
WK TpaHchOpMaTOpHOTo Macia. baHku ¢ HaTpUeM JOJKHBI OBITh 3aKPBIThI KOPKOBOW MPOOKOM
U TIOMEILEHbl B METAIITNYECKYIO OaHIO MITH SIIIIUK C TECKOM.

3. BelHUMaIOT MeTAJUIMUECKUN HATPUH AJi paOoThl U3 OAHKU TOJIBKO MUHIIETOM WJIH IIMII-
namu. OTpe3aroT HOXKOM HEOOXOJMMOE KOJMYECTBO HATpHs TOJIBKO Ha CyXoH Oenoit (mydrie
¢uIbTpOBaIbHOI) OyMare U cpasy ke MOMEUIaloT B CTaKaH MO/ CJI0il KepoCHHa, TOIyoJIa, KCHU-
J071a, CyXOro 3¢upa.

4. C noBepxHOCTU OTPE3aHHOI'0 HATpus Ha (PUIBTPOBAIbLHONW Oymare CUMILAIOT KOPKY, 3a-
TEM €ro OTXKHMAIOT B GHIIBTPOBAIBHON OymMare OT KEpOCHHA M TOTYAC BBOSAT B PEAKIIHUIO.

5. OOpe3kH 1IETOYHBIX METAJIOB, @ TAK)KE BCE OCTATKH IOCJIE MPOBEACHUS IKCIIEPUMEHTA
Heo0xoauMo coOpathk B 6aHKy ¢ KepocuHOM. bymary, Ha KOTOpoii pe3anu HaTpuil, Mocyay, B KO-
TOPOI ObLT MOCTABJIEH OMBIT, 3aJTUBAIOT TEXHUYECKUM 3TUIOBBIM CIIUPTOM.

6. Kareropuuecku 3ampemniaercs BbIOpachIBaTh OCTAaTKH HATPHUsS B PAaKOBUHBI U MYCOPHBIE
SITIAKH.

7. Ilpn HarpeBaHUU PEAKIMOHHBIX COCYJOB, COJAEPKAIIUX HATPUN, HEOOXOAUMO TOJB30-
BaThCS TOJIBKO BO3AYIIHBIMU U NTECYaAHBIMU OAHSIMH.

8. Henp3s Opare HaTpuii 17151 OCYIIMBAHUS TaJIOMIHBIX AIKHIOB, KapOOHWIBHBIX COEIMHE-
HUM, KUCTIOT, CHUPTOB, HUTPOCOECAMHEHHU.

9. Henb3s oCTaBIATh KyCOUKHM HATPHsI B MYCTHIX KoOax u cKistHKax. (Hatpuii, mOKpbITHIHA
cBepxy OesbIM HaJIETOM, JIETKO MOKHO CITYTaTh 110 BHEIIHEMY BUAY C XJIOPUCTBIM KaJIbIIUEM).

III. PaboTa ¢ TOKCUYHBIMH BEILIECTBAMU

1. OcoOy10 OCTOPOKHOCTH CIIENyeT COOJ0IaTh MpU paboTe C IUaAHUIAMH, JUMETHICYITh-

daTtom, XJTOpaHTHIPUIAMH HU3IINX KUCIOT, pocreHoM, okcuaom azota (IV) u ap. Dxcnepumen-
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Thl C 3TUMM BEUIECTBAMM CJEAYET MPOBOAUTH TOJIBKO B XOPOLIO AECUCTBYIOIIEM BBITSHKHOM
mKady B mepyaTkax.

2. PaGotsl ¢ (eHosamMu, TalOreHO- U HUTPOCOSAUHEHHUSIMH, HENpPEAeTbHBIMI KapOOHUIIb-
HbIMU COCIMHEHUSIMM, HENpeNeNbHbIMU KHUCIOTaMH, aJIn(aTHUYECKUMH TalOT€HOKUCIOTaMH,
TUApa3vHaMU U JIp. HYXKHO IPOBOJUTH B IEpUYaTKaX, 3alIUTHBIX OYKaX, TAK KaK MHOTHE U3 ATUX
BEIIIECTB BBI3bIBAIOT 0XKOTH KOXKU U pa3pakeHUe CIM3UCTHIX 000JI0YEK.

IV. IIpaBuna paboThI C OTHEOMMACHBIME BEIIECTBAMU

1. OnBITHI ¢ JETKOBOCIUIAMEHSIOLIMMUCS BellecTBamMu (3¢up, neTposeinblil a3¢up, aneToH,
cepoyriepos, OCH301 W JIp.) MPOBOJIUTH JAAjibIIE OT OTHS W BKIIOYEHHBIX AJIEKTPOIUIUTOK.
Harpesatp JIerko BOCIUIAMEHSIOIIUECS JKUIKOCTH MOYKHO TOJIBKO HA IPEJBAPUTEIBLHO HArpeTOn
BOJIIHOM OaHe B Koy0Oe, CHaOKEHHOW BOJASHBIM XOJIOJWJIBHUKOM, BIAIH OT HarpeBaTEbHBIX
pUOOPOB.

2. JlerkoBocrnamMeHsrouecs Bemectsa (3Gup, neTpoiaeiiHpiii 3(hup, aeToH, cepoyriepo,
0€H30I1, CIIUPT) MOYKHO OTTOHATH B IPUOOPE C BOJSHBIM XOJIOAUIBHUKOM Ha BOJASHON OaHe Wiu
POTOpPHBIX UcnapuTensax. Henb3s ynapuBaTh roproune )XMIKOCTH B OTKPBITBIX COCYAAX.

3. IIpubopsl, B KOTOPBIX coAepXkKAaTCs JIETKOBOCIIJIAMEHSIOLMECS BEIECTBa, CIeNyeT pas-
OupaTh 1OCie TOro, Kak OyyT BBIKIKOUYEHbI Ta30BbIE TOPEIKH, HAXOASIIUECS TOOIU30CTH.

4. He BpUIMBaTh BOCIUIAMEHSIOLIMECS BEILECTBA B KaHAIM3ALUIO, BEAPA U ALIUKU U1 My-
copa Bo m30exaHue moxapa oT CIy4aiiHO OpOIIEHHOW CITHYKH.

5. Henb3sg mpoBOIUTH NMEPETOHKY 0CYXa, TaK KaK MHOTHE BElecTBa (AMITHIOBBIN 3(up,
JIMOKCaH) 00pa3yroT B3pbIBOONACHBIE IEPEKNUCU IIPU CONPUKOCHOBEHHUH C BO3YXOM.

V. IlpaBuna paboThl pu BakyyMme

1. Ilpu paboTe co CTEKITHHBIMUA MPUOOPaMH, HaXOASIIMMHCS IO BAKYyMOM (II€pEroHKa,
OTKauMBaHME BO3JyXa U3 BaKyyM-3KCHKATOpa), celyeT 00s3aTebHO Ha/leBaTh 3aIlUTHbIC OUKU
WJIM MackKy.

2. IIpu oTkauMBaHUM BO3JyXa U3 BaKyyM-3KCHKATOpa HEOOXOAMMO €ro IUNIOTHO OOEpHYTh
MOJIOTEHIIEM WJIM IOMECTUTD B CHIEIUANIbHBIN KOJIIAK U3 YMCTON METAJUIMYECKON CETKHU.

3. Ilpu neperonke moja BakyyMoM KaT€rOpHUYECKH 3aIlPEIaeTCsl NCI0JIb30BATh MNIOCKOIO0H-
HbIE KOJIOBI, TaK KaK OHU OYJIyT pa3/IaBJICHBI.

4. Tlocne meperoHKu IMoJ| BaKyyMOM HeNb3sl CHUMAaTh OYKU JI0 T€X IMOp, MOKa NMpHOOp He
OCTBIHET U He OyzeT coenuHeH ¢ atMocdepoil. Tonbko dyepe3 3-5 MUHYT HOciie BhIpaBHUBAHUS
JIABJICHUS] MO>KHO CHUMATh OYKH.

VI. IlepBast nomMo1b NpH 05K0rax U OTPABJIECHUAX

1. Ilpu TepMHUYECKHX 0’KOTaX HEMEUIEHHO JIeat0T OOMIIbHBIE IPUMOYKH CIHUPTOBBIM pac-
TBOPOM TaHHHMHA, TUJIOBBIM CIUPTOM HJIM PACTBOPOM IIEpMaHTraHaTa Kausl.

2. IIpu okorax KMCIOTaMH HEOOXOIMMO cpa3y K€ MPOMBITh MOPAXKEHHOE MECTO OOJIBIINM
KOJIMYECTBOM BOJIbI, a 3aTe€M 3-NPOIEHTHBIM PacTBOPOM THMApOKapOOHaTa HATpUs U OMATH BO-
pi()7H

3. Ilpu oxorax eIKHUMH IIeJ0YaMH XOpOIIO U OOUIILHO MPOMBITH MOPAKEHHOE MECTO IPO-
TOYHOU BOJIOM, 3aTeM pa30aBICHHBIM PACTBOPOM YKCYCHOH KHCIOTBI, a IMOCJIE 3TOTO OINATh
OOJBIIMM KOJTMYECTBOM BO/IBI.

4. Ilpn nonagaHuy KUCJIOTHI WM LIENOYH B IJ1a3a CIEAYET cpa3y K€ UX MPOMBITh. [[ist aTo-
rO HaIpaBJISIIOT HEOOJIBLIYIO CTPYIO BOJIBI TO B OJMH, TO B JAPYroi ria3 B T€YeHUE 3-5 MUHYT.
3areM r1aza HeoOX0IMMO IPOMBITh WM PACTBOPOM THIpOKapOOHaTa HATpus (B Cilydae KHCIIO-
ThI), UJIM PACTBOPOM OOpHOM KUCIOTHI (B ciayyae menodu). [locie 3Toro HyKHO HEMeIJIEeHHO
00paTUTHCS K Bpady.

5. Ilpu oxorax (heHoI0M MOpakKeHHOE MECTO 00PadaTHIBAIOT CITUPTOM.

6. IIpu oxorax Ko>xu 6poMOM €ro OBICTPO CMBIBAIOT CIIUPTOM WJIM pa30aBICHHBIM pacTBO-
poMm mienouu. Ilocie 3Toro mopak€eHHOE MECTO CMasblBAIOT CHEIMAIBHON Mas3bl0 OT OXKOTOB.
[Tpu BapIXxaHUU apoB OpoMa HY>KHO TNTyOOKO MOJBIIIATh HAJ CIUPTOM, a 3aTEM BBIITUTH MOJIOKO
Y BBIMTH HA CBEKHUI BO3IYX.

7. Koxy, mopa)keHHYIO0 CUJIBHO AEHCTBYIOUIMM OPTraHUYECKHM BELIECTBOM, HY>KHO OBICTPO
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IPOMBITH OOJIBIIMM KOJTUYECTBOM PACTBOPUTENS U MTOCTPAIABILETO TOCTAaBUTh K Bpady.
VII. Tyuienue MeCTHOTO MoXkapa U TOPAILIEeH OJ1ekK bl

1. Ilpy BO3HMKHOBEHHH TOXapa HEMEIJICHHO OTKJIIOUUTH T'a3 U 3JIEKTPONPUOOPHI 1O Beei
nabopatopuu. beicTpo yOpaTh Bce roprodue BEIeCTBa MOJalbIIe OT OrHs, a IaMs TYLIMTb Or-
HETYLIUTENIEM, IECKOM WJIM UCIOJb3Yysl IPOTUBONIOKAapHOE ojesno. He cienyer 3aiuBarh miams
BOJIOM, BO MHOI'MX CIyd4asX 3TO IPHUBOAUT JHUIIb K OOJIBIIEMY PACHPOCTPAHEHUIO IUIAMEHHM U
paclIMpeHHIo o4ara moxapa.

2. Ecim Ha xoM-11M00 3aropenach OJEX[a, HY)KHO IOCTPaJaBLIEro MOBAJIUTh Ha IOJ U
OBICTPO HAKPBITH BOMIIOUHBIM OfiesiioM. Hu B kKoeM ciiyyae Hemb3s 0eKaTh, TaK KaKk B 3TOM CITy-
yae I1aMs TOJIbKO YCHIUTCS. MOXKHO NOTYHIMTh Ha ce0e oJesKay 0OIMBaHUEM BOJON WK ObICT-
PBIM IIEPEKATHIBAHUEM II0 ITOJTY.

TpeOoBaHusl K BeJIeHUIO JJA00PATOPHOIO KYpPHaJIA.

Pabounii xypHai T0JKEH BECTUCh aKKypaTHO. B HEM TOJIKHBI OTMEYaThCs J1aTa, Ha3BaHUE
nabopaTopHOil pabOThI, Ha3BaHUE OIMbITA, 11k, IPUOOPHI U 00OPYAOBAHHUE, PEAKTUBBI, X0/ Pa-
00THI, ypaBHEeHUs peakuuid. [Ipn HeoOXoauMOoCTH AenaeTcss pucyHoK paboueit ycraHoBku. [Ipu-
BOJIUTCSI KpaTKoe OoNnucaHue HaOJIr01aeMbIX MIPOLECCOB, ONMCAaHUE MOJIyYeHHBIX BelecTB. Jlena-
I0TCS1 BBIBOJIbI, UCXO/ISl U3 TIOCTABJICHHBIX LIEJIEH.

[Ipu BeINONIHEHUH 1a00PATOPHBIX pabOT CTYACHT JOJDKEH HAyYUThCS BAYMUYHUBOMY
OTHOLICHUIO K HAOJIOAAEMbIM SIBIICHUSM, NOHUMATh MX XUMHUYECKYIO CYHUIHOCTh, YMETH BbIpa-
3UTh €€ Yepe3 CXEMBI POTEKAIOIINX PEAKIIUH.

Jis ycnenrHoro nmpoxoxk1eHus 1abopaTOpHOTro MPAaKTUKyMa CTYJCHTY HEOOXOIUMO Tepes
3aHATHEM IPOBECTH CIEAYIOUIYIO IOATOTOBKY:

1. BHuMaTenbHO IPOYUTATH B PEKOMEHIYEMOW JHUTEpaType (MM JaHHOM PYKOBOJICTBE)
TeopeTnyeckre 00bSICHEHUS K KX 101 1abopaTopHoii pabore.

2. O3HAKOMHUTHCS C METOAMKON MPOBEICHUS OMBITOB, TIOHATH X 3HAYCHHE.

3. YSCHUTb YpaBHEHUs peaKiHii, Jexalux B OCHOBE OIbITA.

4. OTBETUTH HA BOIPOCHI IO TeMe JabopaTOpHOI PabOTHI.

5. TloaroroButh 1a0OpaTOPHBIM OTYET MO MHpUIaraeMoil cxeme, He 3amoNHAS Tpadsbl
HAOJII0/IEHUS U BBIBOJBI IO OTIBITY.

Cxema ordera mo Ja0opaTtopHoii padore (pacyepuMBaeTcsi HA Pa3BEPHYTOM JIMCTE
TeTPaau):

JIaGoparopHas paboTa Ne

Tewma maGopatopHoit paboThI

[enb paboTHI:

i) Ha3Ba- KpaTkoe HabJ0- ypaBHEHUSA BBIBOJIbI
q HHUE OIIMCAaHUE | JEHHUS peakuuin
TIBI- OIIbITa OIIbITA

Ta

I'padbr HabnroAeHUS (TIOSIBIICHNE WM NCYE3HOBEHHE OKPACKH, BBIJIENIEHUE Ta3a, CaMo-
MIPOU3BOJILHOE MOBBIIIIEHUE TEMIIEPATYPHI U T. /I.) U BEIBOJBI IO OTBITY 3aMOJIHSIOTCS MTOCIIE €T0
MIPOBE/ICHMUS.

[Ipu npoBeieHUH ONBITOB UCTIOIB3YIOTCS OYEHb Majible KOJMYEeCTBA PEakTUBOB. Peak-
[IMU BBITIOJIHSIFOTCSI B TPOOUPKaX.

Jlabopamopuas paboma Ne 2.
Memoowvt ouucmku u évioe1eHuUs OPAHUYECKUX COCOUHECHUTL
Heab padoThl: MO3HAKOMUTHLCS ¢ HEKOTOPBIMU HAanOOJIee PaclpoOCTPAaHCHHBIMU METOIaMU
BBIJICJICHHS] 1 OYMCTKH OPTaHUYECKHUX BEIIECTB.
MHorue opranuuecKkue BeIlecTBa, BbIICIECHHbBIE U3 MPUPOIHBIX HCTOYHUKOB MU MOJTYy4EH-
HbIE CHHTETHYECKH, HAXOAATCS B BUJIe cMech. B mabopaTopHO# mpakTUKe 00IbIII0e BHUMAHUE
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yIEISAEeTCs BOIIPOCaM METOJIMKH BBIAEIEHUS M OYMCTKH OPraHUYECKUX COETUHEHUI.

1. ®uabTpoBaHUE

@uIbTPOBaHUE — NPOLIECC OTJEIECHUS TBEPAbIX KOMIIOHEHTOB CMECH, HAaXOISAIINXCS B
0caJike, OT PaCTBOPOB. DTO IOCTUTaETCs MPOIMYCKAHUEM KHUIKOCTHU C OCAJAKOM 4yepe3 PuibTpy-
o1t Mmarepual (GuIbTpoBalibHAS OyMara, OPUCTOE CTEKII0, OObIYHAS U CTCKJISTHHAS BaTa U
np.). OcHOBHBIE cITOCOOBI hUIBTpOBaHUs: (HUIBTPOBAHUE IPU HOPMAIBHOM U MOHM>KEHHOM
nasyieHuH. st GUIBTpOBaHUS IPU HOPMAJILHOM JIaBJICHUU HEOOXOIUMa CTEKIISTHHAS BOPOHKA U
bunbTp (MpocToit wiu ckiaayaTsiii). BOpOHKY BCTaBISIOT B KOJIBLIO IITATUBA, O] HEE CTaBAT
cTakaH (1w Konoy) st coopa punbTpara. Hocuk BOpOHKH TOKEH ObITh HEMHOTO ONYIICH B
CTaKaH M KacaTbCsl ero CTeHKU. OUIBTPYEMYIO KUJIKOCTh MEPEHOCAT Ha (PHIIBTP MO CTEKISTHHON
IaJI04Ke.

Jiia yckopeHnus nponecca (GUiabTpoBaHus IPUMEHSIOT (PUIBTPOBaHUE MPU TOHUKEHHOM
naBieHnn (orcaceiBanue). OCHOBHBIME mpruOopamu ciykat ¢papdopoBas BopoHka broxuepa u
TOJICTOCTEeHHAas Kosi0a byH3eHa, KOTOPYIO COeUHSIOT C BAKYYMHBIM HaCOCOM 4epes Mpearoxpa-
HUTEIBHYIO CKITHKY. Ha 1HO BopoHKH BroxHepa KilaayT Kpyriiblii OyMaxHbIH QUIBTP, THaAMETp
KOTOPOTO JIOJKEH ObITh HEMHOT'O MEHbIIIE AUaMeTpa JHA BOPOHKU. DUIBTp cMaunBaIOT He-
00JBIINM KOJIM4YecTBOM pacTBoputesss. CoOpaHHBINA 0CaTOK OTKUMAIOT CTEKJITHHOW IPOOKOH.

2. Kpucrajnum3zanus (mepexkpucTaijan3anus)

Kpucrannuzanus — npouecc o0pa3oBaHus U pocTa KPUCTAJUIOB U3 pacTBOpa, paciiaBa
WJIM Ta30BOM cpefibl. DTO OJIMH U3 BaXKHEHIINX METOAO0B, IPUMEHSIEMBIX U1 OYUCTKU TBEPIBIX
opraHvyeckux BemecTB. OH OCHOBaH Ha Pa3jIMYHON PaCTBOPUMOCTU OPraHUYECKUX BEILECTB U
CONYTCTBYIOIIMX €My PUMECEN B JTAHHOM PAaCTBOPUTEIIE IIPU PA3IMUHBIX TEMIIEPATYpPaX.

Jlis kpucTanau3auuy TOTOBST IPU HarpeBaHUM HACBILLEHHBIA pacTBOp BelecTna. [ o-
psuMii pacTBOp OT(HUIBTPOBBIBAIOT OT HEPACTBOPUMBIX IPUMECEH, a 3aTeM MEJJIEHHO OXJIaX/1a-
10T. BpinaBiine KpucTamuibl OTACNSIOT OT paCTBOPUTENS], IPOMBIBAIOT U BBICYILIMBAIOT.

[Tpu nepexpucTanan3ayu HEOOXO0IUMO YUUTHIBATh CIIEIYIOLINE YCIOBHSL:

1. BeecTBoO JOHKHO XOPOIIO PACTBOPSITHCS B BHIOPAHHOM pacTBOPUTEIIE ITPU HarPEBAHUH,
IUI0XO — IIPH OXJIAXKICHUU;

2. pacTBOPUMOCTb OUMIIAEMOI0 BEUIECTBA B JAHHOM PacTBOPUTEIIE JOKHA PE3KO OTIH-
4aTbCs OT PpACTBOPUMOCTH IIPUMECEH;

3. pacTBOpUTENH HE JIOJIKEH XUMUYECKH B3aUMOJIEHCTBOBATh C OUUIIAEMBIM BEIIECTBOM;

4. KpUCTaINTU3aII0 HEOOXOMMO NMPOBOANUTE B HEOOJIBIIOM 00BEME PACTBOPUTEIIS.

MeToauka kpucrtaaausdauuu. Hebonbimoe konmnuecTBo (~1T) 3arps3HeHHOM OeH-
30MHOM KUCIOTHI (WJIM APYrOro BelecTBa) pacTBOpsIoT B 30-50 Mi1 BOJIbI B XMMUYECKOM CTa-
kaHe. [lomyyeHHBIN pacTBOp HarpeBaroOT 10 KUMEHUSI, OBICTPO QUIBTPYIOT YEPE3 CKIIaT4aThIil
GWIBTpP, HOMEIIEHHBIN B CTEKISTHHYIO BOPOHKY. CoOpaHHbIH B cTakaHe QUIbTpAT OXJIaKAAIOT
JeIsTHOM BOJIOM Npu nepeMenuBaHuy. BeimaBimmii ocaiok oTQUIBTPOBBIBAIOT HA BOPOHKE brox-
Hepa ¢ UCHOJIb30BaHKEM BAKYyMHOTO HACOCA U CYIIAT B cymunbHoM mkady mpu 50°C. ITomy-
YeHHBIN 00pa3el] B3BEIIUBAIOT U PACCUUTHIBAIOT MACCOBBIE JI0JIM IPUMECEH U YHCTOTO BEIlecTBa
B HCXOJHOMN CMECH.

KoHTpoJbHBIE BONIPOCHI:

1. Kakue crioco0bl yCKOpEHUs! KpUCTAJUTU3alluU U3BECTHBI?

2. Kak mogo0paTh moaXOAsIIIui paCTBOPUTEI JIJIS TIEPEKPUCTAILTAZAIIH ?

3. Kakomy crioco0y 0YMCTKM — BO3TOHKE WJIM MEPEKPUCTAIUIM3AIINY, U TI0 KAKUM IPUYHHAM
HAaJ0 OTAaTh IPEAIOYTEHUE B TOM CIydae, €CJIM OYUIIAEMOMY BEIIECTBY CBOMCTBEHHO BO3IO-
HATHCS?

4. YKaxuTe NOJIO)KUTEIIbHBIE U OTPULIATEIbHbBIE CTOPOHBI TOTO METO/IA.

3. Ileperonka

ITeperonka — nmporuecc pa3aeneHus CMECH KUJKOCTEN Ha KOMIIOHEHTHI, OCHOBAaHHbBINA HA
pa3HULE TEMIIEPATYp UX KUIIEHUS. DTO JOCTUTAETCS HaIrPEBaHNUEM JKMJIKOCTH 10 KUIIEHUS U I10-
clenyrolel KoHIeHcanuen e€ mapoB B XojoauibHuKe. CyIecTByeT TpH crocoda MeperoHKu
KUJKOCTH:
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a) IpU HOPMAJILHOM JIaBJIeHUH (TpocTasi ¥ (paKIMOHHAS IEPETOHKH);

0) Mpy MOHM>KCHHOM JIaBJICHUH;

B) C BOJSIHBIM I1apOM.

[IpocTyio neperoHky npu HOPMaJIbHOM JABIIEHUU IPUMEHSIOT, €CJIM Pa3HUIlA B TEMIIE-
paTypax KUIeHHs BelecTs B cMec He MeHee 80-100°C.

[Tpocreitmmii mpubop AJi NEPETOHKU COCTOUT U3 KOJIObI Biopiia ¢ TepmomeTpom, HUC-
XOJIALIETO XOJIOAUIIbHUKA, AJUIOHXa U TpueMHKKa. CxeMa ycTaHOBKM onucana B 1,2. J{ns paB-
HOMEpHOT0 KUIEHHs cMecH B Koy Bropiia momemarot kycouku outoro (apdopa uinm crek-
JISTHHBIE KallWUIAphl. B 3aBUCUMOCTH OT TemnepaTypbl KUIIEHUS IEPETOHSIEMOI0 BEIIECTBA IIEpe-
TOHHYIO KOJIOY MO>KHO HarpeBaTh Ha BOJSHOW, MaclIIHOM, eCYaHOW WM BO3IYIIHOM OaHe U uc-
10/IK30BaTh BOAsAHOH (10 110-120° C) nnn Bosymuerii (Beime 120° C) X0m0AUIEHUKHY.

CKOpOCTb MEPEroOHKHU PEryIupyIOT U3MEHEHUEM TeMIlepaTypbl HarpeBaHus O0anu. [loka
OTTOHSIETCS NIEPBBI KOMIIOHEHT CMECH, TEMIIEPATYpa IEPETOHKHU OCTAETCsl IOCTOSIHHOM. Pe3koe
MOBBILICHUE TEMIIEPATYPhI CBUAETEILCTBYET O TOM, YTO Ha4ajaach MEeperoHka cieayroIiero, 6o-
Jiee BBICOKOTEMIIEPATYPHOI'0 KOMIIOHEHTA.

MeTtoauka neperoHkH . KuakocTs, MOAJIEKaIIyIO IEpEroHKe, BHOCAT B K00y Brop-
na. [Ipu 3TOM nIeperoHHy0 KoJIOy 3aroHSIOT He OoJiee ueM Ha 2/3 00béma. B kon0y BHOCST
KUMISATUIBLHUKY. [leperonky BeayT ¢ Takoi CKOPOCTHIO, YTOOBI B TEUEHUE CEKYHbl B TPUEMHUK
cTekasio He OoJiee IBYX Kamelb IeperoHsieMoi KUIKoCTh. [lepBbie mopuuu AUCTHILIIATA COOH-
paroT OTAeNbHO 1 0TOpackiBatoT. [locne Toro, Kak TeMieparypa ycTaHOBUJIACh, COOUPAIOT OC-
HOBHYIO (ppakiuio BemecTBa. Kak Tonpko TeMnepaTypa BHOBb HAYHET BO3PACTATh, IIEPETOHKY
MPEKPAIAOT WK COOMPAIOT APYTYIO (hpaKIHIO.

DKCepUMEHTAJIbHOE 3HAUEHNE TEMIIEPATyphl KUIIEHUSI KOMIIOHEHTA CPAaBHUBAIOT C
TaOJIMYHBIM 3HAYEHUEM, PACCUUTHIBAIOT a0COMIOTHYIO M OTHOCUTEIHHYIO OIIMOKH B OMpe/erie-
HUH TEMIIEPATyphbl KUIICHUS.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Ykaxxute OCHOBHBIE BUJIbI TEPETOHOK.

2. B xakoM ciy4ae oCcyIeCTBIISAIOT IEPEroHKy MU aTMOC(HEPHOM JaBJIEHUH, B KAKOM CIIy-
yae B Bakyyme?

3. J1s1 yero Hy>KHBI IPU NIEPEroHKeE B KoJI0e «KUIenku»? B kakoil pacTBOp (XOJI0JHBIN UK
ropsiYMii) UX ciaenyeT BHOCUTH?

4. Yem oTiingaeTcs MpocTasi MeperoHka ot GpakmOHHON?

5. Urto Takoe azeoTporHas cMech? MOXKHO JIM pa3ieTuTh €€ Ha OT/IeTbHbIE KOMITOHEHTHI
IIPY NIPOCTOM NeperoHke?

6. [Ipu neperoHke Kakux BEIIECTB UCIOJIb3YIOT BOASHOE, BO3AYIIHOE OXJIaXAeHHE?

7. Kakue cMecu BElIeCTB NTOABEPratoT MIEPErOHKE ¢ Iapom?

4. JkcTpakuus

JKCTpakuus (UM U3BJICUEHHE) — PoIlece epeBoia BelecTBa U3 0J{HON a3kl B ApY-
I'y10, OCHOBAHHBIH Ha Pa3IMYHON PaCTBOPUMOCTH BEIIECTB B IBYX HECMEIINBAIOIINXCS KHJIKO-
cTsaX. 1 9TOro NCnob3yeTcsl IEIUTENbHAs BOPOHKA, B KOTOPYIO HAIMBAKOT PacTBOP, COAEP-
KallUi IKCTparupyemMoe BEUIECTBO U SKCTPArHPyIOUIYIO KUAKOCTh — PaCTBOPUTEND, B KOTOPOM
3TO BEUIECTBO PACTBOPSIETCS Jyullle. PacTBOpUTEND ISl SKCTPAKIIUU JOJDKEH:

a) MaJjo pacTBOPSTHCS B IPYTOM PacTBOPHUTENIE, COAEPKAILIEM IKCTPAarupyeMoe BEIECTBO;

0) 3aMETHO JIy4Ille pacTBOPSTH SKCTPArupyeMoe BEIIECTBO, YeEM PAaCTBOPHUTENb, U3 KOTOPO-
T'0 3TO BEUIECTBO IKCTPATUPYETCS;

B) HE JIOJDKEH XUMUYECKH B3aMO/IEHCTBOBATh HU C DKCTPArUPYEMBIM BELLIECTBOM, HU C
pacTBOpPHUTENIEM, B KOTOPOM OHO PacTBOPEHO;

r) OBITH CPABHUTENIBHO O€3011aCHBIM;

1) JIETKO yJAISThCS IPU BBIJICICHUN U3 HETO BEIIECTBA;

) 00a pacTBOPUTEINSI JOIDKHBI UMETh JOCTATOYHO OOJIBIIOE Pa3InyKe B IUIOTHOCTH.

Jl1s n3nedeHust U3 CMeCH TBEPJIbIX BEUIECTB TOJIBKO OJHOIO KOMIIOHEHTa HEOOXOIMMO
TaK N0J00paTh paCTBOPUTEIb, YTOOBI B HEM PACTBOPSJICS TOJIBKO TaHHBIN KOMIIOHEHT U HE pac-
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TBOPSUTMCH APYrre KOMIOHEHTHI. [y 6osiee MOIHOTO U3BJIEYEHUSI KOMIIOHEHTa 00pa3er] Heoo-
XOJIUMO U3MEJIbYUTb.

Metoauka s3xcrpakuuu. Okosno 10 Mi1 BOZHOTO pacTBOpa, COJIEPKAIIETO IKCTParupyemMoe
BemecTBO (l2 B H2O nnmu apyrue) momemniaroT B JeIUTEIbHYIO BOPOHKY, IPUIMBAIOT 5-6 MJI pac-
TBOpUTENs (OeH301). JlenuTenbHyI0 BOPOHKY 3aKPhIBAIOT TPOOKOW M OCTOPOKHO BCTPSIXUBAIOT,
IpUIEepPKUBast MPOOKY yKa3aTelbHbIM najbleM. [Ipu 3ToM HE0OX0AMMO NEPUOANYECKH OTKPHI-
BaTh KpaH | BBITYCKATh MMaphl PACTBOPHUTENS (BOPOHKY JepxkaT TpyOkoit BBepx). [locie BeTpsi-
XUBAHUS JIETUTENbHYIO BOPOHKY 3aKPEILIAIOT B IITATUBE U OCTABIIAIOT 10 MOJIHOTO pa3/IeleHUs
cJI0eB. 3aTeM OTKPBIBAIOT MPOOKY U, OCTOPOXKHO OTKPBIBAsK KPaH, MEUIEHHO CIMBAIOT HIKHUH
cioit B crakad. OcTaBUIMiics coi (IKCTPAKT) BBUIMBAIOT Yepe3 BEpXHEEe OTBEPCTHE BOPOHKHU B
APYTYIO IIOCY Y.

DKCTpaKLHIO BEIIECTBA U3 BOJHOTO PACTBOPA MOBTOPSIOT C APYTUMH PACTBOPUTEISIMH,
HaIlpuMep U30aMUJIOBBIM CIIUPTOM, YETHIPEXXJIOPUCTHIM YTIEPOJOM. YUUTHIBAS PA3IMYHBIN Xa-
pakTep pacTBOpHUTeNeH (HETOISIPHBIN U MOJISPHBIN ), CPABHUBAIOT CTETICHD MTOJIHOTHI U3BIICUCHHUS
BELIECTBA U3 BOJHOIO pacCTBOpPA OPTraHUYECKUMHU PACTBOPUTEISIMH.

KoHTpoJibHbIE BOPOCHI:

1. Kakue BemiecTBa OYUIIAIOT JAHHBIM METOZOM?

2. Ha yem ocHOBaH BBIOOD pacTBOpUTENEH AJis JAHHOTO MeToa?

S. Bo3ronka

Bosronkoii (cyonumManieii) Ha3pIBatOT MPOIIECC UCIIAPEHHUS TBEPAOTO BEIIECTBA C MO-
CJIeYIONIEH KOHJICHCAlMeH MapoB B TBEPAYIO a3y, MUHYS KHIKYI0. Bo3ronke moaseprarTcs
JUUIb T€ BEIIECTBA, YIIPYTOCTh Iapa KOTOPBIX B TBEPAOM COCTOSTHUU JOCTATOYHO BEJIUKA IIPU
TEMIIEPATYpEe HUXKE UX TEMIIEpaTyphl IUIaBlieHUs. J(aBeHre MapoB yBEIMUYUBAETCS IPU Harpe-
BAaHHM, I03TOMY CKOPOCTbh BO3TOHKHM BO3pPAcTaeT C MOBBILIEHUEM TeMIiepaTypbl. OJIHaKO BO U3-
OekaHue pa3sioKEeHUs BELIECTBA MTOBBIILIATh TEMIIEPATYPY MOXKHO /10 ONPEAEIECHHOrO Mpeiea.
OTUM cII0COOOM OUHIIAIOT COCMHEHUS, JIETYYECTh KOTOPBIX OTJIMYAETCS OT JIETY4eCTH 3arps3-
HSIOLIMX BelecTB. TakuM 00pa3oM MOKHO OYMCTUTh KapOOHOBBIE KUCIIOThI, MHOTOSIACPHBIE yT-
JI€BOAOPO/Ibl, XUHOHBI U T. 1.

[TpeumMy1iecTBO BO3TOHKH 3aKJIIOYAETCSl B CHIPKEHUH NTOTEPh OYMIIAEMOT0 BEILIECTBA;
HEPEJKH CIIydau, KOIr/la BBIXOJ YUCTOro mpoaykra gocrturaet 98-99%. IToaromy npuMmeHeHne
BO3TOHKHM OCOOCHHO KEJNaTeNIbHO P padoTe ¢ MaJTbIMHU KOJIMUECTBAMH BEIIECTB.

Bo03ronky M0>XHO MPOBOJIUTH NPU HOPMAIBHOM U MTOHMKEHHOM J1aBJICHUH:

a) BO3rOHKA NIPH HOPMAJIbHOM /1aBJICHUH

Ir 3arps3HEHHOTO BelecTBa (OeH30MHAsI KMCIIOTA, CATUIIUIIOBAs KUCIOTa UIH Ha(TaNH)
noMeniaroT B (hapdopoByIo YaIIKy U HAKPHIBAIOT €€ CTEKJITHHOM KOHMYECKOW BOPOHKOM, KOTO-
PYIO 3aKpEIUIAIOT B JIanke mraruBa. Hocuk BOPOHKM 3aThIKalOT BaTKOM. Mex 1y 4alkou U BO-
POHKOI MmomeIarT OyMaxHbIi (GUIBTP ¢ HEOOJIBIIUMHU OTBEPCTUSIMU ISl IPOITYCKAHUS TapOB.
Yaiky MeIJIEHHO M OCTOPOXKHO HarpeBaroT. /s ydiieil KoHAeHC Ay TapoB BELIECTBA Ha
BHEIITHIOIO TTOBEPXHOCTh BOPOHKH KJIAAYT MOKPBIA JTUCT (PUILTPOBAIBHON OyMaru Wiu TKaHU.
Haner BemiecTBa Ha cTeHKax BOPOHKHU nosiBisieTcs yepe3 15-20 munyT. [1o okoHUaHUM BO3TOHKH
C BHYTPEHHEH MOBEPXHOCTH BOPOHKU COOMPAIOT KPUCTAIUIBI OYMIIIEHHOTO BEIIECTBA U B3BEIIU-
BaroT. OnpeeNstoT MacCOBBIE JOJIM OCHOBHOIO KOMIIOHEHTA U IPUMECEH.

0) BO3rOHKA NP NOHUKEHHOM 1aBJIEeHUHU

0,5t ouniraeMoro BemecTBa MOMEMIAIOT B MPUOOp Ha nutndax, CHAOKESHHBIN TATbYHKO-
BBbIM XOJIOJAUJILHUKOM (BOZsiHOE oxJaxkaeHue). CoeAMHSIIOT MpUOOp ¢ BOAOCTPYHHBIM MM BaKy-
YMHBIM HacocoM. HarpeBaHnue HUKHEH yacTi Mpudopa MPOBOAT MPU MOHUKEHHOM JaBJICHUU.
Kpucransl ounieHHoro BemiecTsa coOUparoT ¢ MOBEPXHOCTH MalbUUKOBOIO XOJIOMIbHUKA U
B3BEIINBAIOT. ONpPENEIAI0T MAaCCOBBIE J10JIM OCHOBHOTO KOMIIOHEHTA U IIPUMECEH.

KoHTpoJbHBIE BONIPOCHI:

1.Kakue npenMyiecTBa JaHHOTO METOAA OUUCTKH NE€PEN KpUCTAIIIIN3auei?

2. Kakue BemecTsa MOXHO OUYMIIATH STUM CIIOCOOOM?

3. Kakue BuIbI BO3TOHOK U3BECTHBI?



30

Jlabopamopnas paboma 3.
Onpedenenue memnepamypsl n1ae1eHus, memnepamypsl KUNEHUsA U ROKazameJs npe-
JIOMJIEHUS 6eulecme

Onpenesienne TeMnepaTypsl IJaBJIeHUs!

Temnepartypoii Iu1aBjieHHs1 BelleCTBa HA3bIBAIOT TEMIIEPATYPY, IIPU KOTOPOH €ro TBepnaas
¢aza HaxoqUTCS B paBHOBECUU C COOCTBEHHBIM PaCILJIaBOM.

TemmiepaTypa IUIaBJICHUS — BaKHEHIIAsA XapaKTepUCTUKa coelMHEeHUs. [10 3HaueHHIo TemMrie-
parypsl IJIaBIEHUS MOXKHO MPOBOJUTH UICHTU(UKAIIUIO COSAMHEHUS, TaK KaK 9Ta KOHCTaHTa Bee-
I/1a IPUBOJUTCS B CIIPABOYHUKAX I10 CBOMCTBAM COEMHEHUI.

Jlns uneHTH(UKALMK BEIIECTB YacTO UCHOJB3YIOT TaKXKE T. H. «CMEIIAHHYI0 NMPo0y MaB-
JIeHUs». JJ1s 3TOro THIaTeNIbHO CMEIIMBAIOT PABHBIE KOJIWYECTBA BEIECTBA, KOTOPOE MICHTU(DH-
UPYIOT, U 3aBEJJOMO M3BECTHOro BellecTBa. Eciu Temmeparypa IUIaBIEHHs CMECH OCTaeTcs
HEM3MEHHOM, TO JIeNaloT 3aKitoyeHue 00 MISHTUYHOCTH oboux BemiecTB. Ecnu xe TemrepaTtypa
IUTaBJICHUS MPOOBI HUKE TEMIIEPaTyphl TUIABICHHUS UCXOIHBIX BEILECTB, TO, CIEA0OBATEIbHO, 3TU
BEIIIECTBA PA3JIMYHBL. DTO CIIOCOO OCHOBAH Ha YCTAaHOBJICHHOM (haKTe, YTO YHCTHIE BEIIECTBA 00-
JaIAl0T YETKO BBIPAXKEHHOU («pe3Koii») Temmeparypoil miasneHus (¢ tounocteio o 0,01 °C).
Hannune npumeceli, kak MpaBuiio, OHMKAET TeMIieparypy miasieHus. Kpome toro, BelecTsa,
coJiepKalue Kakue-1u0o MpUMecH, IJIaBSTCS B TeMIEPAaTyYPHOM HHTepBaJje, T. €. HE UMEIOT
YETKO BBIPAXKEHHOW TeMIIepaTyphl IUIaBileHHs. Takum 00pa3oM, OIpeNeeHUuE TeMIepaTypbl
TUTaBJICHUS MOKET JaTh KAYECTBEHHYIO HH(OPMAIIUIO O CTENIEHH YHCTOTHI BEIECTBA.

Onpenenenue Temneparypbl IUIABICHUS MO3BOJISIET TaKXKe CAENaThb KOCBEHHBIE BBIBOIBI O
BO3MOYKHOM MOJIEKYJISIPHOM CTPOEHUH BeliecTBa. Hampumep, ycTaHOBIIEHO, UTO U30MEPHI C CHM-
METPUYHBIMHM MOJIEKYJIaMHU IUIaBATCS IpU OoJiee BBICOKOM TeMIleparype, YeM BelllecTBa MEHee
CUMMETPHYHOTO CTpoeHus. Temreparypa MiIaBlIeHUs PACTET TAKXKE C YBEIUYCHHUEM CTEIIEHU ac-
COLIMAIIMK MOJIEKYJI (HalIpUMep, BCIIEACTBUE MEKMOJIEKYIISIPHBIX BOJIOPOIHBIX CBA3EH).

[Tpubnu3uTenbHO OUMEHHUTHh TEMIEpaTypy IUIaBJIEHHUS BELIECTBA MOXKHO, HCIIONb3YS
OOBIYHBIN JabopaTOpHBI TepMoMeTp. HecKoabko KpUCTAUIOB MCCIIEYyEMOTO COSIUHEHUS aK-
KypaTHO INOMEINAIOT HENOCPEACTBEHHO HAa PTYTHBIM IIapuK TepMomerpa. [lanee TepMomeTp c
KpUCTAJIJIaMH OCTOPOKHO PAacIoJiaraloT HaJl MOBEPXHOCTHIO MPEIBAPUTEIBHO HArpeToM 3Jek-
TPOIIUTKHU C 3aKpbITOM CHUPABI0. Perynupys BBICOTY MOJIOKEHUS TEPMOMETpPA HaJl HarpeTou
MOBEPXHOCTBIO, IPy0O0 33Jal0T CKOPOCTh MOJIbeMa TemrepaTypsl. BHUMarenbHO Habmonas mo-
IIEPEMEHHO 33 COCTOSHHMEM KPHUCTAIOB U 3HAYEHUEM TEMIIEPATyphbl, OTMEYAOT HAYAJIO IUIAB-
JIeHUs BellecTBa (IOSIBIIEHNE MEPBBIX Karesek KUAKON (a3bl). ITOT MpoLecc MOKHO MOBTOPUTH
HECKOJIBKO pa3, 100uBasch HanboJjiee TOUHOIO ONpeAeseHUs Hadaja mpoliecca niaBieHus. Pa-
3yMeeTcsi, 3TOT METOJ JAaeT TOJIbKO NMPUOIU3UTENBHOE MPEICTAaBICHUE O TEMIEpaType IjaBiie-
HUS, OJHAKO OH IO3BOJIAET CYHIECTBEHHO YNPOCTUTH AAJBHEHIIMNA DKCIEPUMEHT IO TOYHOMY
ONPEAEICHUIO 3TOW KOHCTAHTBI.

JI1s1 TOYHOTO ONPEEIEHUs TEMIIEPATYPhI IUIABJIEHHS CYLLIECTBYET HECKOIBKO KOHCTPYKTHBHO
OTJIMYAOLIMXCS] TPUOOPOB Pa3IMUHON CTETIEHH CJIOXKHOCTU U y00CTBa B paboOTe, OJHAKO MPUHIIUIT
uX paboThl ouHaKoB. Mccnenyemoe coefiHeHre MOMENAaloT B CTEKIISTHHBIN Kamwuisip (auamerp 1
MM, 1A 40-50 MM), 3anasHABIN ¢ 0THOTO KOHIIA. [IpenBapuTenbHO BEIIECTBO PaCTUPAIOT B CTYTI-
K€ B TOHKHI NOPOIIOK. {7151 3aI0oTHEHNS Kanusipa €ro OTKPBITBIN KOHEL IOIPYXKat0T B IMOPOILIOK,
IpY 3TOM HEKOTOPOE KOJIMYECTBO BEIIECTBA MOMAJaeT B BEPXHIOK YacTh Kamwsuisipa. [amee (ams
HepeMEIeHHs BeIeCTBA B HIDKHIOIO YacTh KaWUIApa U YIUIOTHEHUS CJ0s1) KanWUIsip OpocaroT 3a-
MassHHBIM KOHIIOM BHU3 B JUIMHHYIO, Y3KYIO, BEPTUKAIBHO IOCTaBJIECHHYIO CTEKIITHHYIO TPYOKY
(mametp 10 MM, muHa 50-60 cm). TToBTOPSIA ATOT IPHEM HECKOJIBKO pa3, J0OMBAIOTCS MOTYUSHUS
IJIOTHOTO CJIOSI BEIIECTBA B KAITMJUIIPE BBICOTOM 3—5 MM.

HenocpencTBeHHOE onpeneneHre TeMneparypsl IUIaBIEHHUS MPOU3BOIUTCSA B CIIELUAIBHOM
CTEKJITHHOM TIpUOOpe (PUCYHOK ).

[Tpubop cocTouT M3 MPOYHON KPYIIOAOHHOM KOJOBI (1) C BBICOKOKUIISIIMM TEIJIOHOCUTEIEM
(cunmukoHOBOE Macio), mpodupkw (2) u Tepmomerpa (3). Kammuisip (4) ¢ HCTIBITYeMBIM BELIIECTBOM
NPUKPEIUIIOT K TEPMOMETPY KOJIEUKOM W3 PE3UHOBOM TpYOKH (5) Tak, 4yToOBI CTOJIOMK BEIIECTBA
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HAXOJIIJICSI HA YPOBHE CepeIMHbBI PTYTHOTO Iapuka. [Ipubop HarpeBaroT Ha BO3AYIIHOM OaHe (KO-
OoHarpeBaresb, IEKTPOILIMTKA) CHavaia ObIcTpo, a mocienuue 15 °C — 20 °C Hipke mpeanosarae-
MOH TEMITepaTyphl TUIABICHUS TEMIIEPATypPy MOBBIIIAIOT CO CKOPOCTHIO HE OoJiee 2 Tpajl B MUHYTY.
TemnepaTypoii IJIaBICHHS CYMTAIOT TEMIIEPATYPy B MOMEHT ITOJTHOTO PaCIlIaBICHHs BEIIECTBA.

OOBIYHO BEIIECTBO IUIABUTCS B MHTEPBAJC TEMIIEPATyp U ATOT MHTEPBAI TEM MEHBIIE, YeM
YuIIIe BemecTso. HauamoM IuiaBlieHUs] CYUTAIOT MOMEHT TTOSIBJICHUSI TIEPBOM KAl B KaITWILBIPE, a
OKOHYaHHEM — HCYE3HOBEHHUE MOCIECTHUX KPHCTAUTUKOB BEIIIECTRA.

i

1 — BHeWHsIA CTEKIISTHHAS KoJ0a; 2 — BHYTPEHHSIS MPOOUpKa; 3 — TepMOMETD;
4 — xanuIsAp € BEUIECTBOM; 5 — PE3MHOBOE KOJIEUKO
Pucynok 5 — [Ipubop /i onpenenenus TeMnepaTypsl IaBIeHUS

Onpenesienne TeMnepaTypbl KUNeHUsI

Ha)] BCEMHU KHUJAKOCTAMHU B PEIYIIBTATC UX UCIIAPCHHA YCTAHABIMBACTCA PABHOBECHE MCKIY
JKUJIKOCTBIO U TapoM, a, CIIEA0BATENbHO, U ONpe/ielieHHOe JaBjeHue napa. BenuuunHa 3Toro napie-
HU 3aBUCHUT OT IMPHUPOJLI X KUJIKOCTH U OT TEMIICPATYPhI. C HOBBIIIEHUEM TEMIICPATYpPhbI YBCIIMYHBA-
eTCsl KWHETUYECKasi SHEPTUsl MOJIEKYN B JKUIKOCTH, Bce OOJbIIee UX KOJTUYECTBO CIIOCOOHO MEperTH
B Ta30BYIO (pa3y H, ClIeZI0BATENILHO, IaBJICHHUE TIapa HaJl )KUAKOCTHIO BO3PACTAET (PUCYHOK 6).
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Pucynok 6 — kpuBas qaBieHHs BOASHOTO Mapa

TemnepaTypy, npu KOTOpOIl JaBji€HUE Mapa CTAHOBUTCS PABHBIM BHEIIHEMY JIaBJICHUIO,
Ha3bIBAIOT TeMIepaTrypoil Kunenus. Touka nepecedyeHus] TOPU30HTAIBHON IIPSIMOM, OTBEYAlO-
el 1aBaeHuto 760 MM pT. CT., U KPUBOM /1aBJIEHUS [apa COOTBETCTBYET TEMIEPATYPE KUIICHUS
IpY HOPMaJbHOM JaBiieHHH. JIt06ast )KUIKOCTh, HE pa3Jiararlasics Ipyu HarpeBaHUM /10 TeMIIe-
paTypsl, IpU KOTOPOM J1aBJIEHUE Mapa CTAHOBUTCS paBHBIM 760 MM pT. CT., UMEET CBOIO Xapak-
TEPHYIO TeMIepaTypy KUIEHHUs IPU HOPMAJIBHOM aTMOC(EPHOM JIaBICHUU.

W3 pucynka 6 BUIHO Takxke, 9To npu AapieHnu 200 MM pT. CT. BoJa KHreia Obl MPHOIN3H-
TEJILHO IIpU Temreparype 66 °C. OTy 3aBUCMMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS UCTIONb3Y-
IOT B J1a0OpaTOPHOM MPaKTUKE Y MPOMBIIIJIEHHOCTH JJIsl IEPETOHKU 0€3 Pa3jIoyKeHUs BEIECTB, KH-
IAIIMX TPU BBICOKMX TeMIepaTypax (BaKyyMHasi Ieperotka). B psne cnpaBo4HbIX U y4E€OHBIX I10-
cobuil nmprBeieHbl HOMOTPAaMMBI, TIO3BOJISIOIINE CBA3aTh MEXKAY COOOM TeMMepaTypbl KUIICHUS MIpU
aTMOC()EepHOM JaBJICHUU U B BaKyyMme, T. €. OIPEAEINTh TO MAaKCUMAJIbHOE OCTATOYHOE JIaBJICHHE,
KOTOpO€ JOJDKHO OBbITh B MEPETOHHON YCTAHOBKE, YTOOBI BEILIECTBO MEPErOHSIOCh HIKE TeMIIepa-
TYPBI €0 Pa3IoKeHus (PUCYHOK 7).

Otoli ke 1enu (0YMCTKA BBICOKOKHITAIIMX BEIIECTB) CIIYKAT U Ipyrue MoJuHUKaIu nepe-
rouku. Hanpumep, rneperonka ¢ BOASIHBIM I1apOM IO3BOJISIET NIEPErHATh BHICOKOKHUIISIIEE BEIlle-
CTBO INPH aTMOC(EpPHOM JaBJIEHUH, OJHAKO JIABJICHHE MApOB HaJ MOBEPXHOCTHIO >KUAKOCTH,
paBHOE aTMOC(EPHOMY, CKJIaJbIBAETCSI U3 CYMMBbI NMapIUaAIbHBIX JaBI€HUN CaMOro BEUIeCTBa U
napoB BoJibl. BoasiHOH nap B 3TOM crioco6e npoyBaroT (6apOooTHPYIOT) Yepe3 TOJIIIly BellecTBa
B [IEPETOHHOM KYOe.

B OonbmmMHCTBE cilydaeB ompezesieHHe TeMIepaTypbl KUIIEHUS MPOU3BOIUTCS MpU Iepe-
TOHKE BElIecTBa B MPOIECCE €ro OYUCTKHU. B ciiydae HE0OXOAMMOCTH ONpe/esieHne TeMIlepary-
PBI KUIIEHUS MAJIOTO KOJIMYECTBA KUAKOCTH MOYHO I0JIb30BaThCsi MUKpoMeToaoM CnBo1000-
Ba.

Jlnist ero mpoBEeACHUST MOXHO HMCIIOJIb30BaTh CTAaHAAPTHBIN MpHOOp ISl ONpeAeTeHUs TeM-
nepaTyphl IUIaBJIEHUS, ONUCAHHBIN BbIIEe (pUCYHOK 8). B 3amasHHYIO ¢ OJHOrO KOHIIa TOHKO-
CTEHHYIO CTEKIISIHHYIO TPYOKyY (6) — nuamerp ~ 3 MM — MOMEMIAIOT KaIUTIo )KUIKOCTH. B TpyOKy
OITYCKaloT Kanmwuisip (4), 3amasHHbIM C BEPXHEro KOHLA, MPUKPEIUIAIOT TPYOKY K TEPMOMETPY
pe3uHKoH (5) ¥ HarpeBaroT B NpudOpe 0 TEX MOp, MOKa U3 KaWLIIpa HE HAYHYT BBIXOJUTD ITy-
3BIPBKH HENPEPBIBHOM cTpyei. OTMEUYaroT TeMIepaTrypy, Ipu KOTOPON HA4YaJIOCh HENPEPBIBHOE
BBIJICJIEHUE TY3bIpbKOB. OHa COOTBETCTBYET TEMIIEpaType KHIEHHUs XUAKOCTH. OO0s3aTeNbHO
3allUCBIBAIOT aTMoc(epHoe naBiaeHue mo Oapomerpy. Ilo 3HadeHHi0 Temmeparypbl KUIIEHUS
MOYKHO BEIIECTBO UACHTHU(PHUIMPOBATH U ONPEACIUTH €r0 YUCTOTY.
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YroGu TeMNepaTypy KulleHHs OpH ONpejeeHHOM RaBjeHuy NpuBecTH X 760 MM pT. o1

COCAMHAIOT NPAMOH JHHMeH cOOTBETCTBYIOUIMe 3HadeHdsa Ha mkKamax A uw C. Hckomy

BEHUHHY TeMNepaTyphl KHIEHUS CUHTHBAIOT Mo mKate B. Eclix 3areM coepuHuTh MPIMC

HalileHHOe 3HaueHHe TeMNepaTypsl KHIEHHS ¢ KakuM-ipG0 BHAUeBHEM [aBICHMA H

mkate C, TO TOYykKa NepeceyeHHf ee cO mkamoil A pacT npubaMKEHHYIO TeMHepaTyp
KHIIeHHsI, COOTBETCTBYIOIYI0 BHODAHHOMY N&BJACHHIO,

Pucynok 7 — Homorpamma naBineHue—remneparypa.
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1 — BHemHsAA CTeKIsAHHAs Koimba; 2 — BHYTpEHHSs HpoOupka; 3 — TepMOMETD;
4 — KanWUIp C BEIECTBOM; 5 — PE3MHOBOE KOJIEUKO; 6 — TpyOKa C HCCIEAYEMOM >KHIKOCTBIO;
7 — 3anasiHHbBIN KaruIsip

Pucynok 8 — Ilpubop mis onpenenenus Temeparypsl kuneHus (mo CuonoOoBy)

Omnpenesienne MoJIeKyJIPHON pedpakiuy OPraHUYeCKNX COeAUHECHUH

MonexynspHas pedpakuus (MR) sBasercs puznyeckoit KOHCTaHTOM, XapaKTepU3yrOIIEH
MOJIAPU3YEMOCTH MOJIEKYJIBI, ITOJI KOTOPOH TTIOHUMAIOT CIIOCOOHOCTH €€ K IMOJISIPH3alny, T. €. K
U3MEHEHHIO COCTOSIHHSI 3JIEKTPOHHOTO 00J1aka MoJl AeHCTBUEM BHELIHETO JIEKTPUUYECKOTO MOJI.
B 251eKTpOMarHUTHOM TIOJIe BUIIMMOTO CBETA MOJISIPU3YEMOCTh MOJIEKYJ MPAKTUYECKH IIETHKOM
00ycCJIOBJI€Ha CMEIEHHEM JIEKTPOHOB M paBHA CyMMe 3(PPEKTOB CMEIIEHUI OTAEIbHBIX JIEK-
TpoHOB. [lociennee oOCTOATENHCTBO TpuaaeT MR XUMHUECKUX COCIMHEHUI XapakTep aaau-
THBHOI KOHCTaHTbI. OHAa MOXeT OBITh paccuMTaHa TEOPETHUYECKH Kak cCyMMa pedpaxiuii oT-
JIETBHBIX aTOMOB, BXOJISIIIUX B COCTAaB MOJICKYJIBI C YIETOM J00aBOK (MHKPEMEHTOB), YIUTHIBA-
IOIIMX HAJMYUE U KOJINYECTBO KPATHBIX CBA3EH:

MRieop. = £ ARar. + Z ink.

rae ARar. — aToMHas pedpakiiis OJJHOTO aTOMa;

iNK. — MHKPEMEHT OJTHOM CBSI3H.

Bennuunsl AR 11 0TIenbHBIX aTOMOB U MHKPEMEHTHI KPaTHBIX CBsI3€il M3BECTHBI M MPU-
BEJICHBI B OOJBITHCTBE COOTBETCTBYIOIIHX nocoOuit u CTIPaBOYHUKOB
(tabmuna 1). 3Has NPEANONOKUTENBHYIO CTPYKTYPHYIO (POPMYILY COeIMHEHHsI, MOXKHO paccyu-
TaTh A5 HeTO MRyeop. Kak cymmy ARar.

Hanpuwmep, st nzonponundenzona (kymosna) MRreop. paBHa:
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/CH—CQ /CH3
HC/ \C—HC
CH=CH CHj,

MRieop.= ARc - 9+ ARH - 12 + iNKys. ca. - 3

[MoxcraBnss coorBercTByIONIMe 3HaYeHUss AR u inK (Tabiuna 1), momyuaem:
MRyeop.=2,418 - 9+ 1,100 - 12 + 1,733 - 3 =40,161

Tabnuna 1 — ATomHbIe pedpaKkK OTIEIbHBIX AaTOMOB M HHKPEMEHTHI

AToM AR, Atom AR,
Bomopos (H) 1,100 Azot (N):

Yraepon (C) 2,418 AMHUHHBIU:

Kucnopon (O): MIePBUYHBIN 2,328
A(UPHBIIA 1,643 BTOPUYHBIN 2,502
TUAPOKCHIIbHBIN 1,525 TPETUYHBIN 2,840
KapOOHUJIbHBIN 2,211 HUTPUIHHBINA 3,118
Xop (CI) 5,967 WHKpeMEeHT IBOMHOI CBSA3H 1,733
pu KapOOHUIILHOM TpyIIe 6,336 WHKpeMeHT TpOHHOM CBSI3U 2,336
Hox (1) 0 13,90 HuTtporpymnmna B 6eH301bHOM 1,7
bpowm (Br) 8,865 aape

C npyroii ctoponbl, MR MOXHO ONpeeNuTh SKCIEPUMEHTAIBHO M0 MOTYIMIUPUUECKOMY
ypaBHeHuto JlopeHTtu-Jlopenua:
n’-1 M
n“+2 d’
rzie N — moKa3aTellb MPEIOMIIEHUS BEIIECTBA UM PacTBOPa;
M — mMonekynspHas Macca BELIECTBa;
D — ynenbHas macca BemiecTBa (TIIOTHOCTB).
Taxum oOpa3om, onpenenuB 3KCIEPUMEHTANbHO TpU HensBecTHBIX (N, M u D) B ypaBHe-
HuM Jlopentu-JlopeHua, Mbpl MOXXEM paccuuTaTh dKclepuMeHTanbHoe 3HaueHne MR, a 3atem
CPaBHMTH €TI0 C paCYETHBIM 3HAYEHHUEM, PACCUMTAHHBIM 10 IpejoiaraeMoi hopMmyiie.
Onpenesnenne nokasaresis MpeJJOMJICHUS
Ecnu MoHOXpOMaTHyeCcKuil CBET MPOXOJUT Yepe3 TpaHully pasjiesa JBYX Pa3InyHbIX Cpell
(pucyHOK 9), TO OH OTKJIOHsETCS 110 3akoHy CHemnuyca:
sina
n= - =
sinp
KoHcTanTa N Ha3bIBaeTCs OTHOCUTEIBHBIM MOKa3areiaeM (WM Ko3((UIIMEHTOM) MpeIoM-
JICHUsI BTOPOT'O BEILIECTBA MO OTHOILIEHUIO K MepBoMy. BonHOBas Teopus cBeTa ycTaHaBIMBAET
IIPOCTYIO CBA3b OKA3aTels MPEIOMIIEHHS CO CKOPOCTBIO PACIPOCTPAaHEHMs! CBETOBBIX BOJH B
nByx cpegax Ciu Ca :
_sina _ C,
sinB  C,

MR =
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0L — yroJl MajieHust; § — yroy npeioMICHUs
Pucynok 9 — IIpenoMieHue gyda MOHOXPOMATHIECKOTO CBETa
Ha TpaHUIle pasjena Byx a3

[Tokazaresnb npesoMiIeHHs IO OTHOIIEHUIO K BaKyyMy Ha3bIBaeTcsl aOCOJIOTHBIM TOKa3a-
TeneM mnpenomiieHud. [Ipu u3MepeHnn mokasareneil NMpEeOMIIEHUS  KUIAKUX U TBEPHABIX TEl

OOBIYHO ONPEAEISAIOT OTHOCUTENBHBIE TI0KA3aTENN PEIIOMIICHHSI TI0 OTHOIIEHUIO K BO3AYXY Ja-
60paTOPHOr0 NOMEIIIEHUS.

IToka3aTenp NMpeoOMIICHHs BEIIECTBA OLPEAEISIETCS €ro MPUPOAOH, HO 3aBHCUT TaKXkKe OT
BHEIIIHUX YCJIOBUM — TEMIIEPATYPhI U JUIMHBI BOJIHBI CBETA. Y OPraHUYECKUX KUAKOCTEH C POCTOM
TemmepaTypsl Ha 1° on magaeT Ha 4-107%-5 - 1074, TemmepaTypy yKa3bIBaloT HaACTPOUYHBIM HHJIEK-
COM, a JJIMHY BOJIHBI — [TOJICTPOYHBIM MHJEKCOM CIIpaBa. BMECTO 4KMCIOBBIX 3HAUYEHUN UIMH BOJIH
4acTo yNOTPEeOSEMbIX CHEKTPAIbHBIX JTUHUHM OOBIYHO YKa3bIBalOT UX OyKBEHHOE 00O3HAuEHUE.
Taxk, Hanpumep:

20 25 18.5

ng, . n : n B

(24 )

0003HAUAIOT MOKa3aTeNy mpenomiieHust npu temreparype 20, 25, u 18,5 °C mis D nunumn
cnekTpa Harpust (589,3 HM) u rHMI o 1 [ BoJ0opo/1a; cooTBETCTBEHHO (B = 486,1 HM, 00 = 656,3 HM)
CHEKTpOB Hciyckanus. Hanbosee yacTo mokasaresb MPeIoMIICHHS JaeTcsl U CIEeKTPAIbHOM JH-

20
aun 589,3 uM (D-nunus) B ciektpe Hatpus, T.e. N .

st onpeneneHrs BETUYUHBI TTOKA3aTels MPEJIOMIICHUS UCTIOJIB3YIOT CIECIHAIBHBIA TIPH-
06op — pedpakromeTp. CTaHAapTHBIM MPUOOPOM 7Sl TaOOPaTOpUi OPraHUYECKOW XUMHUHU CITY-
KUT pedpakromerp A66e. OH CKOHCTPYHPOBAH TaKMM 00pa30M, YTO TIPH MCTIOJb30BaHUH TTOJH-
XPOMATHYECKOTO (COTHEYHOT'O MM UCKYCCTBEHHOT0) CBETA JTAeT 3HAYCHHUE TIOKAa3aTeNs MpeIoM-
nenus s D-nmuanm vatpus. st u3mMepeHns He0OX0IMMO JIUITh HECKOJIBKO Karelb SKUIKOCTH,
TOYHOCTh U3Mepenust coctaiseT + 0,0001 exunauIl mokazatens npenomiueHus. Ytoosl 1o0O0UThCs
TaKOW TOYHOCTH, BO BpeMs M3MEPEHHUs CIEAyeT MOJIEPKHBATh IMOCTOSHHYIO TEMIIEpaTypy ¢
TouHOCTHIO 710 + 0,2 °C (uTO mocTHraeTcs ¢ MOMOIIbI0 TepMocTaTa). [lokazarens mpenomiIeHus
1enecoo0pasHo u3MepAaTh mnpu temmneparype 20°C, a y HU3KOIIIaBKUX TBEPJBIX BEIIECTB — He-
CKOJIBKO BBIIIIE TEMIIEPATYPHI TIaBICHUSI.

[TockonbKy KaX/J10€ BEIIECTBO XapaKTEPU3YETCsl CBOMM 3HAUEHUEM I1OKa3aTelsl MpernomIie-
HUS, pePPaKTOMETPUIO COBMECTHO C JPYTMMH METOJaMH MOKHO MCIIOJIL30BaTh JUIS UICHTHU(UKA-
1un (y3HaBaHus) BemecTB. neHTudukaims ocymmecTBIseTCsl HA OCHOBE COBIAICHUS U3MEPEHHO-
TO U CIIPAaBOYHOTO 3HAYCHUI TOKA3aTels MPEJIOMIICHHS YUCTBIX BEIIECTB, HAMIEHHBIX MTPH OJTWHA-
KOBBIX YCJIOBHUSX. BBUIY TOTO, YTO pa3IMYHbIC BEIIECTBA MOTYT UMETh OJIM3KHE 3HAYCHUS TTOKa3a-
Tesel npenomiieHus], peppakToMeTpHI0 OOBIYHO JOMOIHSIOT APYTUMU METOAAMHU UACHTU(DHUKAIIIH
BEIIECTB (CIEKTPAIbHbIE U3MEPEHUS, OIIPE/ICTICHIE TEMIIEPATYyPhl IUIABICHUS WU KUTICHUS U Jp.).
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C nomomipo nokKasaresns NpeoMIEHHSI MOKHO TaK)Ke CyIUTh O YMCTOTE BellecTBa. PacxoxaeHue
B BEJIMYMHAX M3MEPEHHOI'0 U CIPABOYHOIO (Ul YUCTOrO BELIECTBA) 3HAYCHUH IOKa3zaTeel mpe-
JIOMJIEHUSI BEUIECTB, HAMJIEHHBIX B OJMHAKOBBIX YCIIOBMSAX, YKa3bIBA€T HA IPUCYTCTBUE B HEM
npumeceil. B tex cityyasix, Korja B JIUTEpaType OTCYTCTBYIOT CBEIEHMS O (PM3UUECKHX KOHCTaH-
TaxX BELIECTB (B TOM YHMCIIE U IIOKA3aTeJEe IPEIOMIIEHUS), €r0 MOKHO IPU3HATh YUCTHIM TOJIBKO
TOrza, Korja (u3nyeckue KOHCTaHThl HE M3MEHSIOTCA B IIpOLeCCaX IIOBTOPHOM OYMCTKH.
HanGonpuryto TOYHOCTh pepakTOMETpUIECKUN CTPYKTYPHBIN aHAIN3 AAeT VIS )KUAKHX BEIIECTB.
ITpu sTOoM HEoOXoAMMO pacrojaraTh AaHHBIMM O COCTaBE€ M MOJEKYIIpHOH Macce (Opyrro-
(dopmyie) Wi OCHOBaHUSAMH ISl IPEATIONIOKEHHUS O CTPYKTYPHOH (opMyJsie BelecTBa. 3aKitode-
HHE O CTPYKTYpE BEILleCTBAa BBIHOCUTCS Ha OCHOBAaHUU CpaBHEHUSI MRoen , HaliieHHOH 110 hopMmyrie
JlopenTn-Jlopenna, 1 Mrieqp. CoBnagenne 3HaueHU MRoken 1 MIeop ¢ TOUHOCTBIO 0,3—0,4 mox-
TBEPKJAET BEPOSITHOCTh IpearoaaraeMoi OpyTTo-popMyibsl U CTPYKTYpbl. Pacxoxnenune Mrreop
Msken. 6051€€ ueM Ha 0,3—0,4 eqUHUIIBI YKa3bIBAET HA HEMIPABUIIBHOCTh C/CJIAHHBIX MPH MOJICYETE
MRieop. IPEATIONOKEHUI O CTPOCHUH M COCTaBE BelllecTBa. B 3TOM ciryyae HE0OX0IMMO PaccMOT-
pEeTh Ipyrue BO3MOXKHBIE ISl TAHHOW OpYTTO-(hOpMYIIbl MOJIEKYIISIPHBIE CTPYKTYPBI BEIIECTBA.

ITockonbKy mMOKa3arenb MPEIOMIIEHUS 3aBUCUT OT KOHLIEHTpPAILMM pacTBOPOB, pedpakTo-
METPHUIO UCHOJIB3YIOT TaKXKe JJIs ONPEJENIEHUs UX KOHUEHTpPALuu, AJis IPOBEPKU YUCTOTHI Be-
LIECTB M KOHTPOJIS 3a MPOLIECCaMU pa3JeJICHUs], HAIPUMED, MOXKHO KOHTPOJIUPOBATh IIEPETOHKY
(B aHanmuTHueckux uensx). Ilokazatenp npenomiieHus OMHApHON CMecCH JIMHEHHO 3aBUCUT OT
KOHIIGHTPAaLlUM KOMIIOHEHTOB (B OOBEMHBIX IMPOLEHTAX), €CAM TOJbKO HPHU CMEUIMBAHUU HE
NPOUCXOIUT M3MEHEHHsI oO0bema. Eciiu MpoHMCXOIsIT OTKIOHEHHs OT JIMHEHHON 3aBUCHMOCTH,
HE00XO0/IUMO CTPOUTH KATMOPOBOUHYIO KPUBYIO.

MeToauka u3mMepeHus ¢ UCNOJb30BaHueM pedpakTomerpa Adoe

—[lonHUMAaIOT BEpXHIOIO MOJIOBUHKY U3MEPUTEIIbHON MOJIOBKU U OTBOAAT €€ B KpaiiHee (0T-
KPBITOE) II0JIO’KEHHUE. Kycoukom BaThl, CMOYEHHOU ahupom,
0CMOPOHCHO TIPOTUPAIOT HIDKHIOK MOJIMPOBAHHYIO U BEPXHIOIO MAaTOBYIO CTEKJISIHHBIE MPU3MBbI
npubopa. JlaroT 3gpupy ucnapurbes.

—[Iunerkoil UMM CTEKJISHHOW MaJOYKOM OCTOPOKHO HAHOCAT 2—3 KaIuIM HCCIEAYeMOro
BELIECTBA HAa HYXKHIOIO IIOJIMPOBAHHYIO CTEKJIIHHYIO IIPU3MY U3MEPHUTEIBHOM TOJIOBKH.

—OcCTpoxKHO OMyCKaT (M30eras yaapa) BEpXHIOK MOJOBUHKY U3MEPUTEIbHON TOJOBKH.

—I[loBopaunBas B pa3HbIX HaNpaBICHUSIX U IJIOCKOCTSIX 3€pKaJiblie C JIEBOM CTOPOHBI KOp-
nyca peppakTOMeTpa, HAPaBJIAIOT MOTOK CBETA B OKOIIKO Ha KOPILyCe; IPOLECC KOHTPOIUPY-
0T, Ha0Jro1ast B OKYJIsIp mpubopa.

—He oTpbIBas 1i1a3 oT oKynspa, BpallalOT MOINEPEMEHHO MaxXOBMYKHM HA IPABOU U JIEBOU
CTOpPOHAX MpuOOopa, BHIBOAS TPAHUILY MEKY CBETIIBIM U TEMHBIM MOJSIMU B 30HY BUAMMOCTH.

—MaxoBHYKOM Ha JIEBOI CTOPOHE KOpITyca JOOMBAIOTCS MAaKCUMAIbHONW PE3KOCTH TPAHUIIBI
MEXy CBETJIBIM U TEMHBIM IOJIIMU

—MaxoBHUYKOM Ha MpaBOM CTOPOHE KOPITyca BBIBOJAT 3Ty T'PaHUILy Ha MepecedeHHe IBYX
B3aMMHO MNEPIEHIUKYISAPHBIX AMATOHAJIBHBIX MPSMBIX B IOJIE BUIUMOCTU MpHOOpa (PUCYHOK
10).

—Ha HrKHE# mKaie CYUTHIBAIOT 3HAYEHUE MMOKa3aTelIsl MPEJIOMIICHHUS.
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Pucynok 10 — Bua HaGr01aeMoil KapTUHKH B OKYJIsIpe pedpakromerpa

Onpenesienne MoJIeKyJISIPHOI Macchl

Bennuuny MosiekyisspHOH Macchl M ONpeAessoT CHEHaIbHBIMI METOJAaMH, HAIpUMeED,
10 TIOHM)KEHHUIO TEMIIepaTyphbl 3aMep3aHus ero pactBopa ATk (KPHOCKONMYECKHH METOJ) WK
[0 TOBBIIICHUIO TEMIEpPaTypbl KumeHHus pacTBopa ATe (30Yy/LIMOCKONMMYECKHH METOx) II0
CPaBHEHHIO c YUCTBIM pacTBOpPHUTEINEM.
Pacuer M Beayt o ¢popmyie

ATk =Kk *mg/ Mg unu

ATe=Keems/ Mg, rae

AT, ATkun — pa3HOCTh B TeMIlepaTypax IJIaBJI€HHUs WM KUIEHHUs pacTBOpPa U YUCTOTO
pacTBOPUTEIIS;

Kk, Ke — kprockonuueckas win 30yJIIIMOCKONIMYEcKas MOCTOSIHHAs pacTBOpUTENs (Tabiu-
ua 2);

MB — HaBecka BemiecTBa, pacTBopéHHoro B 1000 T pactBoputens (MOJsUIbHAs
KOHIIEHTpAIus);

Ms — MonsipHas Macca BEIIECTBA.

Onpenesienne NJIOTHOCTH KUAKUX BellleCTB MMKHOMETPUYECKUM METO10M

[InoTHOCTH  ONpenensAloT  MOCPEACTBOM  NHMKHOMeTpa  éMKocThlo 12 com?
(puc. 9). lIpenBapuTeabHO MUKHOMETP MOIOT TOCTEAOBATEIIFHO allETOHOM, CITUPTOM U 3(PUPOM,
[I0CJIE€ Yero MpOCYIIMBAIOT, IPOAYBas B HErO BO3/yX PEe3UHOBOH Ipyliei, cHaOKeHHOH TpyOKoi
C KanWJuIIpOM, KOTOPBI BBOJSAT B KOPITYC MUKHOMETpA. UUCTBIM M CyXOH IyCTOM NUKHOMETP
B3BEIIMBAIOT Ha AaHAIUTUYECKUX BECAX.

Tabmuma 2 — kpuockonuyeckue (Kk) u s0ynnockonudeckue (K,) KOHCTaHTBI HEKOTOPBIX
pacTBOpUTEIIEH

20 Ton, T,
PacTBopuTeb d; oC oC Kk K,
Bona 0,998 0,0 100,0 1,85 0,516
YkcycHast KUCIIOTa 1,049 16,7 118,1 3,90 3,07
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benzon 0,879 55 80,1 5,10 2,63
Hurtpobenson 1,203 5,8 210,6 6,9 5,27
1,2-JTuOpomatan 2,180 10,0 131,6 12,5 6,43
mpem-byTuioBEIi 0,789 25,4 82,8 12,8 -
pmmTBpOMO(bopM 2,890 7,7 149,6 14,4 —
Lukmorexcanos 0,779 23,9 161 20,2 2,79
Kamdopa - 178,4 - 40,0 -

3areM ONpenesioT «BOAHOE YHUCIIO» WM «BOAHYIO KOHCTAHTY» MUKHOMETPA, T. €. Maccy
BOJIBI B 00bEMe MUKHOMETpPa, MPUBEIECHHYIO K Macce BoAbl mpu temmepatype 4 °C (cooTBer-
CTBYET MaKCHUMAJIbHOM IJIOTHOCTU BOABI). /ISl 3TOro KMOATAT B CTaKaHUYMKE HEOOJIBIIOE KOJIU-
YEeCTBO AUCTUIUTMPOBAHHON BOABI (C IIENbI0 YAAlEHUSI PACTBOPEHHOTO B HEW BO3/lyXa) B TEUCHUE
10-15 mun u, oxynaaus Boxy A0 temmepatypsl 20 °C, HANOTHSIOT €10 MUKHOMETP (C MOMOIIBIO
KalWUISIPHOM MUITETKH, CHA0KEHHOM pe3nHoBoil rpymieit) Ha 0,3—0,5 cM BbIllIe METKH, HAHECEH-
HOM Ha IIeMKe MUKHOMETpa. HamonHeHHBIM BOAOW MUKHOMETP 3aKPEIUISIOT B CHEUUATBHOM
JepKaTelie U TOrpyKaloT B CTakaH C BOJOW Tak, 4TOObI YpOBEHb BOJbI B IICHKE MUKHOMETpA
OBL1 HMKE YPOBHSI BOJIbI B TEPMOCTATHPYIOIIEM cTakaHe (pucyHok 11).

[ S aarassssasa s ea L TR R R R L u\\i

Pucynok 11 — Onpenenenue naI0OTHOCTU KUAKOCTH C TIOMOIIbIO MUKHOMETPA

B crakan, ucnonp3yembIii B Ka4€CTBE TEPMOCTATA, OMMYCKAIOT TEPMOMETP, Ha MAPUK KOTO-
poro HajeTa MpeJoXpaHuTeIbHasE MypTa U3 Pe3NHOBON TPYOKH, U BBIAEPKUBAIOT B TeueHue 20
MHH, [MOMEIINBas TEPMOMETPOM, npu TeMmneparype
20 °C. TemnepaTypy NOJACPKHUBAIOT, TPUOABIAS O Mepe HAAOOHOCTU TEIIYI0 BOJY WU KY-
couku Jpaa. [To mpomectsuu 20 MUH YpPOBEHB BOJIbI B NIEMKE MUKHOMETPA JOBOAT O METKH 110
HIDKHEMY 00pe3y MEeHHCKa, OTOMpasi JHUIIHIOK BOAY C MOMOIIBIO KaMWLUISIPOB WK TOHKO Hape-
3aHHBIX U CBEPHYTHIX B TPYOOUKY JIMCTKOB (DHIbTpOBAIBHON Oymaru. BepxHIO0 9acTh IMIEHKH
MUKHOMETpa U HUTU( CIeAyeT TIIATeNbHO MPOTEPETh CYXUM KyCOUYKOM (MUIBTPOBAIBHON Oyma-
ru. [locre 3Toro MuKHOMETp 3aKPBIBAIOT TPOOKOM, BRIHUMAIOT M3 TEPMOCTATUPYIOIIETO CTaKaHa,
TIIATENTFHO BHITUPAIOT CHAPYXKHU YHCTHIM MOJIOTEHIIEM WM (PMIBTPOBAILHOM Oymaroil u B3Be-
IIMBAIOT HA aHATUTUYECKUX Becaxuepe3 25—30 muH. J[7s BBIUMCICHUS MacChl BOJIBI B 00BEMeE

NUKHOMeETpa npu Temneparype 4 °C Haio peluTh NPONOPLHUIO:




40

Macca Bojsl B 00beme ukHOoMeTpa mpu 20 °C

Macca Bonbl B 00beme nkHOMeTpa ipu 4 °C (X)

Macca 1 cm® Boasl ipu 20 °C 0,99823

Macca 1 cm® Bogsl ripu 4°C 1

[Tonydennoe 3HaueHue X M €CTh «BOJHOE YUCIIO», KOTOPOE VIS JAHHOTO MTUKHOMETPA SIB-
JSIeTCsl TIOCTOSTHHOM BeMYWHON. Ecin «BOJHAsE KOHCTaHTa» NMUKHOMETpPa yCTAaHOBJICHA, TO JJIS
OTIpe/IeNICHUs TUIOTHOCTH YKHUJIKOCTH CIIEAYET B3BECUTh YUCTHIN U CYyXOH MUKHOMETP, 3aMOJHUTh
€ro MCCIEeyeMOU JKUAKOCTRIO U Jajiee MpoJesiaTh BCE ONEpAIliH, ONMCAHHBIC TPU YCTAHOBJIE-
HUU «BOJHOTO unciay. OTHOIIEHWE Macchl BemecTBa npu temmneparype 20 °C B o0beMe TaHHO-

20
'O IMKHOMETpPA K BEJIMUYUHEC «BOJHOTO YKUCJIa» U €CTh IIJIOTHOCTDb JJaHHOT'O BCIICCTBA d T .

KoHTponbHbIe BOIPOCHI.

Onpenesienne TeMnepaTypsl IJIaBJIeHUS

1  Yro xapakTepusyeT U OT Yero 3aBHCUT TeMIlepaTypa IIaBlIeHuUs BelecTa?

2 Kak 3amonHseTcs U 3aKpeIusIeTcs] Kanusp IPU OTPEICICHUN TEMIIEPATyphI IJIaBJie-
HuA?

3 KakoBa momkHa OBITh BBICOTA CJIOS BEIIECTBA B Kauisipe?

4 Kak BIusieT Ha TOUYHOCTb OMpEEICHUs TeMIepaTypa IUIaBIEHUs BElIeCTBa CKOPOCTh
HarpeBaHus nmpuodopa?

5 Uro o3HauaeT «ImompaBKa Ha BBICTYMAOLUI cTonOuk prytu»? Kak ona ompenenser-
cs?

6  Kaxkoif MOMEHT cunTaeTcs MOMEHTOM OTCYETa TEMIEPATYPHI IIABICHUS?

7 Kaxyo umHpOpManuioo MOXHO IOJYYUTh O BELIECTBE M0 3HAUEHUIO TEMIIEpaTypbl
nJIaBiIeHUs?

Onpenesienne TeMnepaTypbl KUIIEHUsI

1  Yro Takoe «remmeparypa KHUIEHHUS BELIECTBaY?

2  Kax ompenensercst TeMnepaTypa KHIIEHUS BelecTa’?

3 Uro o3HauaeT «momMpaBKa Ha BBICTYMAOMUN cTONONK pTyTu»? Kak oHa ompenenser-
cs?

4 Kaxkue ¢akTopbl BIUSIOT Ha TEMIEPATypy KUICHHsI BellecTBa?

5 Kakyro nadopmanro MOXKHO MOJIYYUTh O BELIECTBE M0 3HAYEHUIO TEMIIEpaTypbl KU-
nexus’?

Onpenesienne MoJIeKyJISIpHOH pedpakuuu

1 Ot kakux mapameTpoB 3aBUCHT MOKAa3aTeNb MPETOMIICHUS BEIIECTBA I €r0 PacTBO-
pa?

2  Kak Ha mpakTHKe OMpeeNaioT IOTHOCTh (YAEIbHYI0 MacCy) HEU3BECTHOTO COSTUHE-
HHS?

3  Kak Ha nmpakTuke onpeenstoT MOJICKYISIPHYIO MacCy HEM3BECTHOTO COSAMHEHUS?

4 O yem CBUIETEIBCTBYET pacxoxkacHue Oonee yem Ha 0,3-0,4 enMHUIBI BEIUYWH
MRosken 1 MRTeop.?

5  SBusercsa nu MeToj peppaKTOMETPUU AOCTATOYHBIM ISl YCTAHOBJICHUS CTPYKTYPhI U
UACHTU(DHUKAIINHN COSTUHEHUS?

Jlabopamopnan paooma No4
KauyecTBeHHBII 3JIEMEHTHBIN AaHAJIN3 OPTAHMYECKUX COeIMHEeHU

Onvim 1. Obuapyaicenue yenepooa npoboti Ha ooyenueanue (msea!)

PeakTuBsl: caxap (Wi Myka, Kpaxmai), Oymara, OeH3011, 1-IIpOIIEHTHBINH PacTBOpP CepHOU
KHUCJIOThI, KOHLIEHTPUPOBAHHAS CEpPHAsl KUCIIOTA.

Ob6opynoBanue: pappopoas yamka (MM KpbIKa oT TUTIs). PapdopoBsiil TPEyTroNbHUK,
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CKaJbIIeNb, CTEKJIIHHBIN [IUJIMH]IP, CTYIKA C IECTUKOM.

Obyenusanue — camas npocmas npodoa Ha 0OHApyHceHue y2n1epood 8 OpeaHUYecKuUx eelye-
cmeax. Hexomopvie opeanuueckue sewjecmea 0dyenusaiomcs (diepHeion) npu npoKaiueaHuu, 8
opyeux cayyasx oobyenusanue HaAOAOO0Aemcs npu Oeucmeuu 80000MHUMAIOWUX Beuecms,
Hanpumep, KOHYEeHMPUPOBAHHOU CEPHOL KUCTOMDbL.

1) Ha kpeimiky Turis win B GapdopoByro vamky nmomemarotr HemHoro (0,1r) caxapa uiam
MykH. Yamky craBaT Ha (ap(opoBblii TPEYTroJbHUK, 3aKpeIUieHHbIH Ha mTaTuBe. OCTOPOKHO
HarpeBaroT Ha IJIAMEHU TOPENIKH, a 3aTeM MPOKAIMBAIOT MCIBITYEMOE BEIIECTBO A0 OOyriuBa-
Hus. Crienaiite BEIBOJ O ICHCTBUM HATPEBaHUS Ha OPTaHUYECKHE BEIIECTBA.

2) Ha 6enoit mnun pritbTpoBabHO#M Oymare (IIE/UTH0I03€) ASNAI0T HAAMKUCH | -IPOIICHTHBIM
pacTBOPOM CEpHOM KHUCHOTHL. [IpyM BBICBIXaHMM pacTBOpa Haanuch HeBuauMma. [IposBieHue
HAAMKUCH TPOUCXOAUT TPU OCTOPOKHOM HArpeBaHMM OymMaru Haja TOpsued 3IEKTPUUECKON
mTkoi. Crenaiite BBIBOJ O JCWCTBUU pa30aBICHHON CEPHON KHCIOTHI HA OPraHUYECKHE CO-
€MHEHHUS.

3) B crynke pactuparoT 25 T caxapa, 400aBISIFOT 3 MJI BOJBI U NMEPEHOCAT CMECh B CTEK-
JSHHBIA TWIMHIAP eMKocThio 50 Mil. 3aTeM MOCTENEeHHO MpPH IMOCTOSHHOM IepeMelInBaHUuU
CTEKJISTHHOW Majloukoi no0aBistoT 12,5 Mi KoHII. cepHOM kucioTel. Korga HaunHaercss o0yriu-
BaHUE, CTEKJISHHYIO MANOYKy MpUMogHUMaroT. CMech BCIYyYMBAETCS, YEPHBIH MOPUCTBIA «ITHU-
por» mogHuMaeTcs Ha majouke. CrenmaiTe BBIBOJI O JCHCTBUU KOHLEHTPUPOBAHHOW CEpHOM
KHUCITIOTHI Ha OPTaHUYECKHUE COeTMHEHUSI.

4) B dapdopoByro yamky (Wi Ha KPBIIIKY TUTJISA) HAJUBAIOT 2-3 Karum OCEH30J1a U TO/-
JKUTAIOT ero. beH3on roput cuiipHO KOoNTAMMM IutamMeHneM. [louemy? JlonumuTte ypaBHEHUE pe-
aKIUU:

CsHs + 4,50, —>

Onvim 2. Obnapyoicenue yenepooa u 6000poda okucienuem sewecmea oxkcuoom meou (11)

PeaxtuBsl: caxap (cyxoi), okcua meau (1) — moporiok, u3BectkoBas (Miiu 6apuTOBas) Boja
— HACBIIICHHBII pacTBOP TUAPOKCUIA KalbLUs Wi Oapusi, 6e3BoHbIH cyabdar menu (1) — cBe-
JKEIIPOKATICHHBIMN.

O6opynoBaHKe: U30THYThIE Ta300TBOJHBIE TPYOKH ¢ MpoOKamu i MpoOUPOK, Bara, LITa-
TUB C IPOOHPKaMHU.

Haubonee obwum, ynusepcanbHolm mMemooom OOHAPYHCEHUs 8 OP2aHUYeCKOM euecmee
yenepooa u 00HOBPEMEHHO C HUM 8000poda seisemcs okucienue e2o okcuoom meou (11). Ilpu
9mMoM yenepoo npespaujaemcs 6 okcuo yeaepooa (1V), a 6000poo — 6 600y.

B cyxyto npobupky ¢ razooTBoaHoi Tpyokoit momeraroT 0,2 — 0,3 r caxapossl u 1-2 T mo-
pomka okcuga menu (I1). Comepxumoe mMpoOUPKHU TIIATETHLHO MEPEMENINBAIOT, CBEPXY CMECh
3achImaroT cioeM okcuaa Menu (11) — mpumepHo 1 . B BepxHIOK0 9acTh npoOupkH (1101 mpooKy)
MOMEIIAI0T MaJICHBKUII KOMOYEK BaThl, HA KOTOPYIO HACKHIAIOT HEMHOTO OE€3BOJHOTO Cynb(dara
meau (I1). TIpoOupky 3aKkpbIBalOT MPOOKOHN U 3aKPEIISIOT €€ B JIalKe ITaTHBa ¢ HEOONBITUM
HakJIOHOM. CBOOOJIHBIM KOHEIl ra300TBOAHON TPYOKM OMYCKAarOT B MPOOUPKY C M3BECTKOBOM
(v GapuTOBOI) BO/IOH Tak, 4TOOBI TpyOKa MOUTH Kacajach MOBEpXHOCTH xkujakoctu (Puc.l.).
CHavaja mporpeBarT BCIO IPOOUPKY, 3aT€M CHIIBHO HarpeBaloT Ty YacTh, T HAXOIUTCS peak-
IIUOHHAas cMech. V3MeHsieTcs i1 1BeT peakmoHHoi cMecu? [louemy?

OTMeThTe, YTO MPOUCXOAUT C M3BECTKOBOHM BOMOH. [louemy m3MeHsieTcs 1IBET cynbdaTa
menu? Hanummure ypaBHEHUs CIEAYIOMINUX PEaKIHii:

a) okucienne caxapossl (C12H22011) okcumom meau (1) B n30bITKE;

0) B3aMMO/IEHCTBHE NMPOIYKTOB, O0Pa3yIOIIMUXCS IPU OKUCICHUH CaXapo3bl, C U3BECTKOBOM
BOJION U ¢ O€3BOJIHBIM CyJb(haToM MeIH.

Puc. 1. Ilpubop ona onopedelcHEA YTAERoOa H BEogopoOa.

1- opobupia co CMECERY ca¥aposel H Culd,
2- npobHPpEa © HEEECTECERCH Boqoil,

3- Bara,

4- besponHER cynedaT Menn.
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Onwvim 3. Obnapyoicenue azoma cniagieHuem gewecmaa ¢ memaiiuveckum Onvim 3. O6-
HapyoiceHue azoma cniasiienuem gewecmea ¢ memannudeckum nampuem. (Taea! 3awumuvle ou-
Kku!)

PeakTuBbl: MOUYEBMHA, METANTMYECKUM HATPUH, |-IPOIEHTHBIN pacTBOp cyib(dara xenesa
(1), 1-npouenTHbIit pacTBOp xsmopuaa xeinesa (111), 10-nmpoueHTHBIN pacTBOP COMSTHON KUCIOTHI.

Ob6opynoBanue: dapdopoBas yaIika, JaKMycoBasi Oymara.

Ipunyun memooa cocmoum 8 mom, 4mo Npu CNIAGLeHUU C MEMALTULECKUM HaAMpUem op-
2aHUYeCKoe 8eujecmso pasiazaemcs, a COOepHCaAuUlics 8 HeM a3zom oopaszyem c y2iepooom u
Hampuem Yyuanuo Hampus:

Obpa3zosasuuiicss Yyuanuo Hampust OOHAPYHCUBAIOM, NEPEeBOOsL €20 8 DEPIUHCKYIO 1A3YPb.

B cyxyto mpobupky nmomMemniaroT Heckoibko kpuctamioB MoueBuHbBI (H2N-CO-NH2) u ky-
CoueK (C MOJIOBHHY FOPOIIMHBI) OYUIIIEHHOTO OT KOPKU M OTKAaTOro B (pMIBTPOBAIIbHOM Oymare
METAJITMYEeCKOro HaTpus. (BMecTo MOUYEBHMHBI MOKHO B3ATh JPYroe OpraHUYecKoe BEIIECTBO,
coJieprkaliee a3oT: aHWIIUH, alleTaMU/l, SHYHbIN 0eNoK U ap.). OCTOPOKHO HATPEBAIOT MPOOUPKY
B IUIAMEHU TOPEINKH. (Boimsocnoi wikag! 3awumnusie ouxu.) Yepe3 HEKOTOpOE BpeMs POUCXO-
JUT BCIBILIKA, TPOOUPKY HArpeBaroT 0 KpacHOTro KaneHusd eule 1-2 munyTtsl. HeoOxonumo mpo-
CJIETUTh, YTOOBI HATPUH TUIABUJICS BMECTE C MOYCBHHOMN, TaK KaK B MPOTHBHOM CITydae ITHAHH]T
HATpUsS MOXKET He 00pa3oBaTbcs. 3aTeM MPOOUPKY OXJAKIAIOT U A00aBISIOT B He€ 3 M 1u-
CTWIMPOBAHHOW BOJbI. KycOukM miiaBa W3MENbYAIOT CTEKJISIHHOM MAJIOYKOW M TOJYYEHHBIN
pacTtBop GUIBTPYIOT Yepe3 OyMaXKHBIM QUIbTP B poOupky. Eciiu oprannyeckoe BemecTBo pas-
PYILIEHO HE TMOJHOCTHIO, )KUJKOCTh UMEET OypBIi MIIM YepHBIN IBET. B TakoM ciy4ae cruiaBie-
HUE HCCIIEAYEMOT0 BEIIeCTBA C HATPUEM ITOBTOPSIOT.

K dumpTpary nobasnsior no 3-4 karum 1-mporeHTHOrO pactBopa cynbdara xenesa (1) u
xnopuaa sxeneza (III). Beimamaror ocanku ruapokcuna xene3a (II) rps3Ho-3eneHoro npera u
ruapokcuaa xenesa (I11) 6yporo msera.

Hanummre ypaBHeHus peakiuii ux oOpa3oBaHHs B mIeI09HOM pactBope. OOBsICHUTE, TMO-
YyeMy MCCIeAyeMBbIil pacTBOp MMeEeT IleJI0oYHOW Xapakrtep. Eciu B pacTBope nmeercs HU30BITOK
[MaHU/a HATpus, TO oOpasyeTcsl rexcanuaHodeppar Hartpus. Hamummre ypaBHEHUS peakuu
o0Opa3oBaHus ero u3 1uanuaa Hatpus u ruapokcuaa xenesa (I1). Cogepkumoe nmpoOupKU MoI-
kucisiior 10-%-ueM pactBopom HCI, mosiBnsiercst cunsisi okpacka (OepiauHckas ya3yps). Harmu-
IIATE YPABHEHUS CIICTYIOIINX PEaKIIHIA:

ruapokcu xkenesa (1) + consnas kucnora —

rekcannanodeppat Hatpus + xaopun xernesa (1) —

Onwvim 4. Obuapyscenue cepvl CnAAGNIEHUEM OP2AHUYECKO20 8euecmsed ¢ Memaliuieckum
nampuem. (Taea! 3awummusie ouxu!)

PeaxTuBbl: THOMOYEBUHA (MU CYJIb(pAHUTIOBAsI KUCIIOTA, CYXOM O€JIOK, OeIbIii CTPENTOLH/T
U 1p.), METAJUTMUECKUI HATpHH, 2-IPOIEHTHBIA pacTBOp allerara CBHHIIA, 2-TIPOIIEHTHBIN pac-
TBOP HHUTpPONpycCUIa (CBEXKEMPUTOTOBICHHBIN), 10-TIPOIEHTHBIN PacTBOP COJSTHOM KHCIIOTHI,
YKCyCHasl KHCIIOTA.

Obopynosanue: dhapdhopoBas vamka, GUILTpOBAIbHAS Oymara, CKaJIblelb, MAHIIET, IITa-
TUB C IPOOUPKAMHU.

Cepy obuapyscusaiom 6 opeaHudecKkom eeujecmsee N0OOOHO a30Mmy: CHAYANA pa3pyuiarom
op2anuyecKoe 8eujecmseo CniasieHuem ¢ MemaiiudecKum Hampuem, 8bloeisiouasncs cepa oopa-
3yem ¢ nampuem cyrb@uo. Jaree omxpwieaiom cynvuo-uon (S%) obvlunbIMu KavecmeeHHbIMU
peaxyusamu.

B cyxyro nmpoOupKy BHOCAT HECKOJIBKO KPYIMUHOK THOMOYECBHHBI (WJIH JIPYrOTro COJepKa-
[IETO Cepy BEIIECTBA) U KyCOUYEK METaNIMYECKOTO HATPHs ¢ OJIECTSIICH MOBEPXHOCTHIO pa3Me-
POM C MOJIOBUHY FOPOIIMHEI. Jlanee mpoBOJAT CIUIaBJI€HHE TaK, KaK 3TO OMKMCAHO B OmbITe 3 (OT-
KpBITHE a30Ta). (Boimsiocnoul wikagh! 3awumnoie ouxu!)

[Tony4yennslit GuabTPAT, COACPKAIIMN Cyab(UT HATPHUS, ACIAT HA TPH YaCTH.

[lepByt0 YacTb MOAKHUCISIOT YKCYCHOW KHCIOTOM, 3areM mnpubasmstor 0,5 min 2-
MPOLIEHTHOTO pacTBOpa arerara cBUHIA. JKUAKOCTh OKpaluBaeTcs B Oypblil UM YEpHBIH 1BET,
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WHOT/Ia MOSBIISIETCS YepHBIN ocagok. OOpa3oBaHHe Ocallka YCKOPSETCs IPH HarPEeBaHUU.

Hanummre ypaBHeHue peakuuu cyibduga HaTpus M anerara cBuHUA. Kakoe BeliecTBo
BBITIAJIACT B BUJIE YEPHOTO Oocaaka?

Ko BTopoii yactu pactBopa npuiubator 0,5 Mil 2-MpOLEHTHOTO PacTBOpa HUTPOIPYCCUA
HaTpus. [1osSBISETCS MHTEHCUBHOE KPACHO-(DHOJIETOBOE OKPAIIMBAHKE, MOCTETICHHO MEPEeX0Is-
niee B Oypoe. Jta npobda 3HaUMUTEIbHO YyBCTBUTEIbHEE TPOOBI C MOHAMU CBUHIIA.

Hanummre  ypaBHeHME  peakuud  OOpa3oBaHMS  KOMIUIGKCHOM  CONM  COCTaBa
Nas[Fe(CN)sNOS] mnpu B3aumomeiicTBuu Cynbduaa HATpUss M HUTPOIPYCCHIA HATPHUS
Naz[Fe(CN)sNO].

K tpetneit yactu pactBopa npubaBistoT 10-mpOLEHTHYIO CONSIHYIO KUCIOTY, IPH 3TOM IO-
SIBIIIETCSl XapaKTepHBIMA 3amax. HamwmuTe ypaBHEHUE peakiuu Cyinb(puaa HATPHUS C COJSHOU
KHCJIOTOM.

Onvim 5. Peaxyus Betinvwumetina na 2anoeetol

PeaktuBbl: xsmopodopM, MeHAS TPOBOJIOKA.

O6opynoBanue: MTATUB ¢ MPOOUPKAMU, Ta30Basi TOPEJIKa.

[Tpu npokanuBaHUK TATOTEHOCOAEPIKAIIETO OPraHMYECKOro BeriecTBa ¢ okcuaoM meau (11)
MIPOUCXOUT €r0 OKUCIICHHE, MPUIEM TajoreHsl (kpome (ropa) 00pa3yroT ¢ MEIbIO JICTy4ne ra-
JIOTE€HU/IbI, OKPAIIMBAIOIINE TIaMsl B 3€JIEHOM 1IBET.

[TeTiir0 METHOM MPOBOJIOKH MPOKAIMBAIOT B TUIAMEHH TOPEJIKH JI0 MPEKPAIIESHUS OKpPAIIH-
BaHUs IJIaMEHH M OOpa30BaHHM HA MOBEPXHOCTH Menu 4€pHOro Hanéra. OCTHIBIIYIO METIIO
CMayUBaIOT XJIOPO(GOPMOM M CHOBA BHOCAT B TJIaMsI Ta30BOW TOPEIIKH.

CoctaBbTe ypaBHEHHE PEaKIMH, YUUThIBas, 4To oOpa3yroTcs xmopua meau (l) u xjaopun
menu (1).

Onvim 6. ObHapydicenue 2ano2eHo8 oeticmeuem Hampus Ha CRUPMOBOU pacmeop OpeaHu-
yeckoeo eeuecmaa (Memoo Cmenanosa)

PeaktuBbl: xmopodopM (MM YETBIPEXXJIOPUCTHIM yriaepon, HoaoGopM U Ap.), STHIOBBINA
CIUPT, HATPUM METAJUINYECKUH, |-IIPOLIEHTHBIN pacTBOp HUTpaTa cepedpa, KOHIIEHTPUPOBAaHHAS
a30THas KUCJIOTa, CUHSS JJaKMycoBasi Oymara.

OO6opynoBaHue: MTATUB C MPOOUPKAMU, TIPsiMasi Ta300TBOIHAS TPYOKa.

B 6onvuuncmee opeanuueckux eujecms 2aio2eH NPOUHO C8A3AH C Yenepooom KOBAleHM-
HOTL C653b10, NOIMOMY €20 Helb3sl 0OHapy’cums peaxyuei ¢ uonamu cepeopa (AgQ*). Jns obna-
PYIHCEHUSL 2aN02eHA OP2AHUYECKOe 8eeCmB80 80CCHAHABIUBAIOM B000POOOM 8 MOMEHM 8bloeile-
HUSl, 2AN102€H NPU SMOM OMUYENTAEmcs 8 8U0e AHUOHA, KOMOPbIU MONCHO OMKPbLIMb 0ObLIYHLIMU
KauyecmeeHHbIMU PeaKyusmu.

B npobupky momemator 1 karmmo xmopodopma (UK APYyroro, CoAepsKaiiero rajioreH op-
TaHUYECKOTO BEIIECTBA), T0OABISIOT 2 MJI 3TUIIOBOTO CIIUPTa M HEOOJBINON Kycodek (C MOJIOBH-
HY TOPOIIMHBI) METATHIECKOTO HATPUS ¢ OJecTsIell moBepXHOCThI0. HaumHaeTcst sHeprudHas
peakiusi, mpobupka pazorpeBaetcs. Ee 3akpbIBatoT MpoOKO# ¢ Ta300TBOIHON TPYOKOH U MOHKH-
TaroT BBIACIISIIOIIMIICS Ta3 - BOJOPO/I.

Hanummre ypaBHEHUs CIEAYIOUIMX pEakluid: a) ITHIOBOTO CIHPTa C METAJUTHYECKUM
Hatpuem; 0) BoccranosieHue xjaopopopma CHCIl3 aromapHbIM BOIOPOIOM 10 METaHA U XJIOPO-
BOJIOpOJia (YacTh BOJIOPOAA B MOMEHT BBIIETICHUS yYAaCTBYET B 3TOM peakiliy); B) XJIOPOBOAOPO-
J1a C aJIKOTOJIITOM HaTpusl.

Korna Beigenenne BoJopo/ia 3aKOHUUTCS, U HATPUM MOJTHOCTHIO PACTBOPUTCS, K PEAKIIH-
OHHOM cMecH PUOABISIIOT 2 MJT BOJIBL. M30BITOK aKOroJIsTa HaTPHUsI pearupyeT ¢ BOJAOU ¢ 00pa-
30BaHHEM THJIIPOKCHJAa HaTpus. Hamuimure ypaBHEHHE peakiu. B Boje pacTBOpsieTcsl Takke
OeNpIii 0CaoK XJIOpHIa HATpHs, MaJopacTBOPUMBIN B ATHUiI0oBOM criupte. lllemounoir pactBop
MOJIKHUCIISIIOT HECKOJIBKUMHE KarlIIMUA KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI (ITPOBEPUTH peak-
LIUIO CpeJibl 1O JIakMycy!) U K KHCIIOMY pacTBOpY 00aBISIOT HECKOJIBKO Karmelb | -TpoIeHTHOrO
pactBopa HuTpara cepedpa AgNOs. Cpa3zy ke BbIlanaeT OeNblii TBOPOKHUCTHIN 0CAIOK XJIOpHUIa
cepedpa. Eciiu B pactBope manio noros Cl°, To oOpasyercst B3Bech 6etoro mnsera.

3ananue 1. Hanmummure ypaBHEHMs CIEIYIOIIMX peakUUi: THAPOKCUIA HATpUs C a30THOMU



44

KHCJIOTOH, XJIOpUa HaTPUsl C HUTPATOM cepedpa.

3ananue 2. OObACHUTE, IIOUEMY HEb3s 00Hapy)uTh non Cl” peakuueii ¢ Ag* B menounoi
cpene?

3ananue 3. Hanuiure ypaBHEHHE peakluyd HUTpaTa cepedpa ¢ TUIPOKCUIOM HATPHSL.

3ananue 4. [Touemy U1 MOAKUCIICHHS MIETOYHOTO PacTBOpa Nepes J00aBICHHEM HUTpaTa
cepebpa HYKHO OpaTh a30THYIO KUCJIOTY, HO HE COJISIHYIO HIIU CEPHYIO?

[Tpumeuanue: [Ipu BBIMOJHEHUH OIBITA HE cleayeT Oparh Oonbiie 1-2 kamens xmopodop-
Ma. He ycneBmuii BCTYNUTh B PEAKIMIO C BOJOPOJIOM IpPH Pa30aBIEHUU PEAKIIMOHHON CMecH
Bojiol (emie mo mpubasnenuss AgNO3) xiopodopm OyneT naBath C BOJIOW SMYILCHIO B BHUJC
MYTHOH KHJIKOCTH Oeoro 1BeTa. IMyJabcHus XjiopodopMa B BOJe MAaCKUPYET MOsIBIEHUE 0e10ro
ocazka xjopuaa cepedpa. LIBet ocaaka 3aBUCUT OT IPUPOABI FaJIOTEHa.

Jlabopamopnas pavoma Ne 5
Anxanol

Onwvim 1. Ilonyuenue memana u e2o ceoucmea

PeakTuBBI: cMeCh IS TONydeHHUS MeTaHa — OE3BOJIHBINA aleTaT HAaTPUS M MPOKaJICHHAsS
HarponHas u3Becth (cMmecb NaOH u Ca(OH)2) (1:2), cunbHO pa3basiennsiii pactBop KMnQOa, 5-
NPOIICHTHBIN PacTBOP KapOOHaTa HATPHs, OpOMHAsl BOJIa (HACHIIICHHAs ), OpPOM.

O6opynoBanue: ra300TBOJHAS TPyOKa, K KOTOPOU MpUCOeIMHEHA KayuyKoBasi TpyOKa JUin-
HOU 10-12 cM CcO CTEKJISTHHBIM HAKOHEYHHUKOM, KPBIIIKA OT THIJIA, KPUCTAITU3ATOP, U30THYTas
ra3o0TBOJHAs TPYOKa, IITATUB C MPOOUPKaAMHU.

1) Ionyuenue u copenue memana. B cyxyw npoOUpKY HACBIIAIOT CMECh ISl TIOJTYYCHHUS
MeTaHa (BbIcOTa cios okoyo 4 cM). Paszmemaror cmech Tak, 4ToObI 0Opa3ylomUNics MeTaH MOT
CBOOOJTHO BBIXOIHTH M3 MPOOUPKHU. 3aKPHIBAIOT MPOOUPKY MPOOKON C Ta300TBOJHON TPYOKOHl 1
3aKpEIUISIOT €€ B IITaTHBE C HEOONBIIMM HAKJIOHOM. B IITaTHB CTaBIT JBE MPOOUPKU: OAHY
npoOUPKY €O cMechio 3 MJI pa30aBICHHOTO pacTBOpa IepMaHTraHata kKamuss u | ma 5-
IPOLIEHTHOTO PacTBOpa KapOOHATa HATPHUS U BTOPYIO MPOOHUPKY ¢ 3 M1 OpOMHOM BOIBI.

[TporpeBaroT cHavana BCIO MPOOUPKY, 3aTEM CHIBHO HAIPEBAIOT Ty €€ YacTh, IJ1€ HaXOIHT-
Csl CMeCh, HaUMHAas OT JIHa MPOOUPKH, a 3aTeM, Ilepe/IBUrasi TOpeNKy Jalbliie, YTOObI MOIJIN pea-
THpPOBATh HOBBIE MOpIMHU cMecu. CHavana u3 mpoOUPKH BHITECHAETCS BO3/IYX, 3aTE€M HAUMHACTCS
BbIJIeJIEHHE MeTaHa. MeTaH NOJDKUTAl0T y KOHIIA ra300TBOJHON TpyOKH, OH TOPUT roiyboBa-
TBIM, HECBETAIIMMCS TUTaMeHeM. BHOCAT B muiams ropsmiero Merana (GpapgpopoByrO KPBIIIKY OT
TUTJIS.

[Touemy Ha KpbIIIKE TS HE 00pa3yeTcs YepHOTo MsATHa caku? Hamummre ypaBHeHHs
peaknuii oJay4YeHus: MeTaHa (13 alerata HaTpUs U TUAPOKCHUIA HATPUs) U TOPEHUSI MEeTaHa.

2) OmHoweHue memana K 600HOMY pacmeopy bpoma u nepmauneanama Kaius. BBogsT ra-
300TBO/IHYIO TPYOKY B POOUPKY ¢ OPOMHOM BO/IOM M MPOIYCKAIOT B TeUEeHHE 1| MUHYTHI METaH.
Hcuesaet nu okpacka OpoMHOM BOJbI? 3aTeM MPOIYCKAIOT METaH Yyepe3 pacTBOp MepMaHraHaTa
KaJusl.

Urto BBl HaOmogaeTe? Craenaiite BHIBOJ 00 OTHOIIEHWH METaHa K OPOMHOW BOJE M K BOJI-
HOMY pacTBOpY I€pMaHraHaTa Kajuus (IIpyd KOMHaTHOM Temreparype).

OnsIT 2. Peakyuu ¢ H#CUOKUMU HACLIUEHHBIMU Y2TIe8000P00aMU

PeakTuBBI: KMJIKHE HACBHILIECHHbIE YIIEBOAOPOAbI, S-npoueHTHbIH pactBop Na2COs, pac-
tBop KMnO4, KOHIIEHTpHUpOBaHHAs CepHAasi KUCIIOTA, KOHIIGHTPUPOBAaHHAsI a30THAsE KHCJIOTa, S-
IPOLIEHTHBINA pacTBOp OpoMa B YETHIPEXXJIOPUCTOM YIJIepoJie, 25-pOLeHTHBIN pacTBOp aMMHa-
Ka, CHHSIS JIJaKMycoBas Oymara.

Ob6opynoBanue: papdopoBas yalka, ITATUB ¢ TPOOUPKAMH.

1) Omnowenue anrkanos k 600HOMY pacmeopy nepmaneanama kaius. B npoOupky Hamu-
BAlOT | MJI HaCBIIIEHHBIX YIIeBOAOpOoJOoB, 1 mi S-mporentHoro pactBopa Na.COs, 3aTem 1o
KaIljIsiM MpU BCTpAXuUBaHUU 100aBisoT pactBop KMnOgs. M3Mensercs nu ¢uoneroBast okpacka
nepMaHranara xkanus? Crenaite BbIBOJ 00 OTHOLICHUM alIKaHOB K BOJHOMY PacTBOPY IE€pMaH-
raHara KaJjaus.

2) OmuouwieHue aiKamos K KOHYEHMPUPOBAHHOU cepHou Kuciome. B cyxyro mpoOupky
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HAIUBAIOT | MJI HACHIIICHHBIX YTJIEBOJOPOJIOB U 1 MII KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI
Conepxumoe MpoOUPKH B30AITHIBAIOT B TEYCHHUE 2-3 MUHYT.

[Ipoucxonsat nu usmenenus? PazorpeBaercs nu cmecs? CrenaiiTe BbIBOJ Ha OCHOBAaHUU
OTIBITA.

3) Omuouwenue HacblUeHHbIX Yee8000P0008 K KOHYEHMPUPO8aHHou azomuou kuciome. K
1 M1 HaCBIIEHHBIX YIJIEBOJIOPOAOB (B CyX0oil mpoOupke) 100aBis0T 1 M KOHIEHTPUPOBAHHOMN
A30THOW KHUCJIOTBI, CMECh BCTPSIXUBAIOT B TE€UEHHE 2-3 MUHYT.

Cnenaiite BBIBOJ 00 OTHOILIEHUM aJKaHOB K KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTE MpHU
KOMHATHOW TeMIEpaType.

4) I'openue scuoxkux anxarnos. (Tara!) B hapdopoByro gamiky HaauBarOT 1 MIT KHIKHX al-
KaHOB U TIO/DKUTAIOT UX.

OO0bsacHUTe, TOYEMY B OTIMYHME OT METaHa >KUJKHUE aJKaHbl TOPAT KONTALIUM IUIAMEHEM.
BoluncnuTte npoLEHTHOE COAEpKaHUE yIiepoaa U BOAOpOJa B METaHe, B rekcaHe. Hanummre
YpaBHEHHUS peakiuil ropeHus NeHTaHa, TeKcaHa, OKTaHa.

Jlabopamopnas paboma Neb
Anxenut

Onwvim 1. Ilonyuenue u ceoticmea smuieHa

PeakTuBbl: cMech 7S MOMy4YeHUS ATUIIEHA (CMech 96-ITPOLIEHTHOTO ATUIIOBOTO CIHUPTA U
KOHLEHTPUPOBAHHOMN CEPHOI KUCIOTHl B 00bEMHOM OTHOIIEHUU 1:2), OpoMHas BoJa (HACHIIIEH-
HBI pacTBOp), 2-miporieHTHBIN pacTBop KMnOs, 10-mponeHTHBIN pacTBOp KapOoHaTa HaTpus,
KepocHuH (OCH3MH), KOHIICHTPUPOBAHHAS CEPHAst KUCIIOTA.

Ob6opynoBanue: mpubop A noaydeHus sTuineHa (Puc.2.), KunATUIbHUKY (KyCOUKU OU-
Toro ¢apdopa, TOPUCTON TIIMHBI, IECOK U Jp.), TA300TBOJIHBIC TPYOKH C XJIOPKAJIBIIUCBBIMU
TpyOKaMu, 3alOTHEHHBIMH KYCOYKaMU HATPOHHOM WM3BECTH, KPBIIIKH OT TUIJICH, IITATHB C MIPO-

Puc 2. Ilpubop ona monydeHHA STHNEHA.

1- mpobupka co CMECEED STHIOECTG CIOHPTA B CEpHOH KHCIOTH |
Z- KHIATHILHHEH,
3- WlopKATLLIHEEAA TpVbka C HATpoHHOH HIBECTRIC .

OupkamH.

1) Peaxyus smunena ¢ 6pomHou 600ot. B cyxyro nmpoOUpKY HAIMBAIOT 5 MIJI CMECH IS
MIOJTYYEHUs STUJICHA (PTHIOBBIA CIIUPT M KOHIICHTPHPOBAHHAS CEpHAsi KUCIOTAa B 00BEMHOM OT-
HomeHnuu 1:2). [Ipu cMemMBaHuU 3TaHOJIA C CEPHON KUCIOTON 00pa3yeTcs STUIICEpHast KUCIO0Ta
— KHCIIBIN CJIOXKHBIN dup.

Hanummre ypaBHeHHe peakliuu 00pa30BaHUs STHICEPHON KUCIIOTHI.

B peaknuoHHy0 cMech OMEIIAIOT HECKOJIBKO KUTSTHIBHUKOB JUISI pABHOMEPHOTO KH-
NEHUs PEaKIMOHHON CMeCH, 3aKpBIBAIOT MPOOUPKY MPOOKOH € Tra300TBOAHON TpyOKoW M 3a-
KPEIUISIOT €e B IITaTHBE. [ a300TBOJHYIO TPYOKY COCIUHSIOT C XJIOPKAJIBIIMEBOW TPYOKOM, 3a-
MOJTHEHHOM HAaTPOHHOH M3BECTHIO, TOMELICHHON MEeX/1y JABYMS HEIJIOTHBIMU BAaTHBIMH TaMIIO-
Hamu. HaTpoHHas n3BecTh JODKHA OBITH B BHJIE KYCOYKOB, IS JTYYIIETO TPOXOXKICHUS ra3000-
pasHBIX BEIIECTB, COJACPKAIIUX KOHIIEHTPUPOBAHHYIO CEPHYIO KHUCIOTY W IMapbl peakIMOHHOM
CMECH.

B mwrtatuB ctaBsaT npoOupky ¢ 2 mut 6poMHOI Bobl. [IpoGupKy co cMechio [Uis moryde-
HUS STHJICHA OCTOPOKHO HArpeBaroT, CJEs 32 TeM, YTOOBI BCIIEHUBAIOIIYIOCS KHIKOCTh HE TIe-
peOpoCHIIO B XJIOPKAJIBIIMEBYIO TPYOKY. Bbiiemsromuiicss 3TUIIEH MpOIyCKaloT yepe3 OpOMHYIO
BOJLy, KOTOpasi 00ecIiBeunBaeTcs (KaueCTBEHHAsI PEaKIlusl Ha KPaTHBIC CBSI3H ).
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Hanummre ypaBHeHHE peakuuu oOpa3oBaHUs STHIIEHA U3 STHICEPHOW KUCIOTHI (peax-
nus uaet npu temneparype okosio 170°C). Kpome oCHOBHOM peakiud — CEpHOKHCIOTHOM Je-
THJIpAaTalliH 3TUIOBOTO CIIUPTA - MPOTEKAET HECKOJIBKO MOOOUHBIX peakiuid. OxaHa u3 Hanbosee
BaXHBIX — OKUCIUTENIbHO-BOCCTaHOBUTEIbHAS. KOHIIEHTpUpOBaHHAs CepHasl KHCIOTA MPHU BICO-
KOH TeMIIepaType OKHUCIISET OPraHUYECKOE BEIIECTBO (B TOM YMCIIE M 3TAHOJI) A0 yIJIepo/ia U OK-
cuna yraepona (V) — peakironnas cmech yepreeT. [Ipu 3TOM cepHasi KUCIOTa BOCCTAHABIIMBA-
etcs 10 okcuaa cepsl (1V), KOTopbIil MOXKET pearupoBaTh ¢ OPOMHOM BOAOH (M C IEpMaHTaHATOM
Kanusi) nogo6Ho »tuiieHy. [loatomy ero otaensitor ot nmpumecu okcuaa cepsl (IV). Kucnorueie
okcubl (SO2, CO2) mornomarT HATPOHHON U3BECTHIO, TOMEIICHHOW B XJIOPKAIIBIIUEBYIO TPYO-
KY.

Hanummre ypaBHenus peaxiuii okcuaoB SOz, CO2 ¢ HATpOHHON U3BECTHIO. DTUJICH pea-
rupyer ¢ OpoMHOH BOJOM Mo 3nekTpodribHOMYy MexaHusMmy (Ag). Paccmorpure ero. Kakytro
POJIb B 3TOM peakiuu urpaer Boja?

2) Peaxyusi smuieHa ¢ 600HbIM pacmeopom nepmaneanama kaaus (peaxyus E.E. Bacne-
pa). B mpoOupKy HamUBaKOT 2 MJI 2-TIPOIICHTHOTO pPacTBOpa NEpMaHTraHaTa Kajwus, JOOaBIISIOT
0,5 M 10-iporIeHTHOTO PacTBOPa COABI U MPOMycKaroT 3TuieH. duoneroBas okpacka pacTBopa
IepMaHraHaTa Kajus ucuesaer, o0pa3yeTrcst XJIONbEeBUIHBIA 0cagoK Oyporo usera. Eciu atunen
MPOIYCKaTh JIOJIT0, 0CAOK MOXKET pacTBOpUTHCA. [Ipu OKMCIeHNH STHIICHA B YCTIOBUSX PEAKIIUU
Barnepa o6pa3syercs nByxatromubli cniupt — 3TwieHraukoiabr HO-CHz-CH2-OH. Hanummwre
ypaBHEHHE PEaKIMU OKHCIIEHHUS STHJIEHA BOJHBIM PAacTBOPOM IepMaHraHarta kKaius. Peaxius
Barnepa — kauecTBeHHas peakiusi Ha KpaTHbIE CBSI3U.

3) OxucrneHue STUICHA NePMAHAHAMOM KAUSA 8 KUCIOU cpede.

[IpomyckaroT 3THJIEH Yepe3 pacTBOp IepMaHIraHaTa Kajus, MOAKUCIEHHbBIN CEepHON KHC-
notoii. PactBop obecuiBeunBaeTcs, Oypblii 0caiok He 00pa3yeTcs, TaK KaK OKUCICHHUE MPOXOAUT
Oosee riyooko (210 maBeneBoi KUCI0Thl). CocTaBbTE ypaBHEHUE PEaKLIUU.

4) I'openue smunena. [10JPKUTArOT 3THICH Y KOHIIA TA300TBOIHOM TPYOKU. DTUIICH TOPHUT
CBETAIIMMCS IJIaMeHeM. BHOCAT B Tu1aMs STHIIEHA KPBILIKY OT TUIJIS.

OOmsicHUTE, MTOUEMy Ha KpBIIIKE o0paszyercs uepHoe NATHO. PaccumTaiite mpoleHTHOe
coJiep)KaHue yriepoja u BoJOpoJa B MOJIEKyJe dTuieHa. Hanuimure ypaBHeHHe peakiuu rope-
HUSA STUJICHA.

5) Ceoticmea HcUOKUX AlKeHO8

JUJ1s OTIBITOB C JKUAKUMH aJIKEHAMU MOKHO HMCIOJIb30BaTh OCH3UH MM KEPOCHH, TaK B UX
COCTaB BXOJAT Pa3IMUHbIE HENPEIEIbHbBIE YIIIEBOJOPOIbI.

B Tpu npobupku HanuBaroT no 1 i1 kepocuHa (Win OeH3uHa). B nmepByro 100aBisOT He-
CKOJIBKO Karelb pactBopa 6poma. [loinydeHHyI0 cMech OCTOpOKHO HarpeBaroT Ha BOJIIHOM OaHe.
HaOGnronaroT ncue3HoBeHHE KENTON OKpacKH.

PaccmoTpuTe MexaHu3M npHcoeAMHEHNs OpoMa K TekceHy-1.

Bo BTOpyto npobupky 106aBistoT 1 M1 pacTBopa IepMaHraHata Kajus, MOALEeI0UeHHO-
ro pacTBOPOM KapOoHaTa HaTpusl.

Onumure Habmoaemble siBiaeHus. COCTaBbTe ypaBHEHHE pEakIiu, noadepute Kod3pdu-
IIUEHTHI METOJIOM 3JIEKTPOHHOTO OaiaHca WM MOHHO-3JIEKTPOHHBIM METOO0M.

B 1perbio npoOupky NpuauBatoT | Ml KOHII. CEpHON KHCIIOTHI M B30aJITHIBAIOT HECKOIIb-
KO MHHYT JI0 00pa3oBaHMs OJHOPOJTHOTO pacTBOpa (TIpH CHIIBHOM pa30TrpeBaHUU MPOOUPKY Clie-
IyeT OXJIaJIUTh).

PaccmoTpuTe MexaHU3M peaklMHM MPUCOEAMHEHUS CEPHON KHUCIOTHI K 2-METUJIOYTEeHY.
Kakoe npakTuueckoe 3Ha4eHNE UMEET 3Ta peaKLus?

Jlabopamopnas paboma NeT7
Anxunot
Onwvim 1. Ilonyuenue u ceoticmea ayemuniena
PeakTuBbl: kapOua kanblus (KycOukd), OpoMHas Boja (HACBINIEHHBINH pacTBOp), 1-
NPOIIEHTHBI pacTBOp NepMaHranata kKamus, 10-mpoleHTHBIH pacTBOp KapOoHara Hatpus, 1-
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IPOIICHTHBIA PaCTBOP HUTpaATa cepedpa, S-POIEHTHBIA PacTBOP aMMHUAKa.
O06opynoBanue: mpuOOp JUIsl MOJIyYEHHs! alleTHIIeHa, W30THYThIE ra300TBOHbIE TPYOKH,
KOPOTKHE IPSMbIE Ta300TBOJIHBIE TPYOKH C OTTSHYTHIM KOHIIOM, KPBILIKH OT THIJIEH, (pUibTpo-

Puc. 3. Ilpubop ona nomydeHHA ANETHIEHA .

1- mpobHpra ¢ EapSHTOM KaTRIEA ;|

2- EMOpFANEIHEEAd TPYOKA C HATPOHHOH HIEECTRID .
BajibHas Oymara, TaTUB C MPOOUPKaMHU.

1) Honyuenue ayemunena u e2o 2openue (msea!). B npoOUpKy MoMemanT KyCo4eK Kap-
Oua Kanblysl, IPUIUBAIOT OKOJO 1 MII BOJBI U cpasy K€ 3aKPhIBAIOT €€ MPOOKOH C Tra300TBOI-
HOM TpyOKOM, uMerolie oTTSHyThI KoHell (puc. 3.). [logKuratoT BbIAEIAIOMUICS alleTUIEH y
KOHIIAa ra300TBOAHON TpyOKku. HaGmromaroT xapakrep IJIaMeHH. 3aTeM MEHSIOT Ta300TBOJHYIO
TPYOKY: 3aKpBIBAIOT MPOOUPKY, U3 KOTOPOW BBIACISACTCS AlETHIICH, M30THYTOW T'a300TBOJIHOM
TpYOKOIl ¢ MIMPOKUM OTBEPCTHEM M CHOBA MOJKHUTaOT alleTHJIeH. BHOCAT B miaMs KPBILIKY OT
turis. Ha kpeiike oOpa3yercst 4epHoe MATHO caku. Hanuimmre ypaBHeHHS peakiuid MOTydeHUs
aleTuiIeHa U3 KapOuaa Kaablusl U TOpeHus aleTuiieHa (OoJIHOE U HEMOJIHOe cropaHue). Beruuc-
JIUTE MPOLIEHTHOE CO/IEP KaHUE YIIIepo/ia U BOJIOpoa B aneTwiieHe. Mimeer nu anerusiex 3anax?

2) Peaxyus ayemuiena ¢ 6poMHOI 60001i. 3aKPhIBAIOT MPOOUPKY C KApOUIOM KaJbIsl U
BOJIOM MPOOKOM ¢ M30THYTOM ra300TBOJAHON TPYOKOW M MPOMYCKAIOT alleTUJIeH Yepe3 OPOMHYIO
Bosly. OOBsicHUTE, TOYeMy oOeclBeunBaHHEe OPOMHON BOJbI TPOUCXOIUT 3HAUUTEIBHO MEIJICH-
HEe, YeM TPU PeaKkIuy ¢ STHICHOM.

Hanummre ypaBHeHHEe peakliuy aleTHiieHa ¢ OpoMOM.

3) Okucnenue ayemunena nepmaneanamom kaausi. B mpoOupky HammBaroT 1 M1 pacTBopa
IepMaHraHata Kanus, 100aBisI0T TaKoi ke 00beM pacTBOpa COJbI U 3aT€M MPOIYCKaroT Yepe3
MIOJTyYEeHHBIH pacTBOp aneTwiieH. [locTenenHo ¢uoneToBas okpacka pacTBOpa MCYE3aeT, MOsB-
JsieTcs XJIONbeBUIHBINA ocalok okcuaa Mapranna (1V) 6yporo usera. IIpu okucienun aneruse-
Ha TIPOHMCXOJUT 00pa30BaHNE CMECH BEUIECTB, YACTUYHO MPOHUCXOHT MOJTHOE OKUCIIEHHE JI0 OK-
cuna yriepoaa (1V).

Hanwmmre ypaBHEHHE peakIMy OKHCIICHUS alleTHJICHA MTepMaHTaHAaTOM KaJlus JI0 IaBe-
aesoit kucnotsl HOOC-COOH. [Ton6epute Ko HUIMEHTHI.

4) IMonyuenue memaniuyeckux npou3soOHbIX ayemuiena — ayemuienudos. Pabora c are-
TUJIEHU1aMu TpeOyeT 0co0oi OCTOPOXKHOCTH. B cyxoM Buje npu ci1aboM HarpeBaHuU WM MpU
yllape OHHU B3PBIBAIOTCS C OOJBIION CHIION, TOATOMY alleTHIICHU/IBI HEJIb3s BHICYIITMBATH ITOJHO-
cTbto. OCOOEHHO OMaceH B CyXOM BHJIE alleTHIIEHU cepedpa.

Ilonyuenue ayemunenuoa cepedopa. B mpobupky HanuBarOT 2 Ml 1-TIpOIIEHTHOTO pac-
TBOpa HUTpaTa cepedpa U NpUOAaBIISAIOT MO KAIUIAM S-IPOLIEHTHBIA PacTBOP aMMHUAKa J10 TMOJIHOTO
pacTBopeHHsI 00pa3yrolierocsi BHayajle ocajka okcuaa cepebpa. Uepes momyueHHBIH OecLBeT-
HBII pacTBOp MPOMYCKAIOT alleTUsieH. Bhimagaer xenroBaTo-cepblii 0CaoK aleTHIIeHH1a ceped-
pa (okpacka obOycioBieHa npumecsmu). Ocaok OTGUIBTPOBBIBAIOT, MPOMBIBAIOT HEOOIBITUM
KOJINYECTBOM BOJBI, OT)KUMAIOT B (HIBTPOBAJIbHOW Oymare, MEpeHOCAT HAa KyCOYeK CyXOi
¢unbTpoBasibHON Oymaru. M octopoxHOo HarpeBaroT Ha acOectoBoil cerke. (Tsra! 3amuTHble
ouku!) ALIETUIIEHH]] pa3araercsi co B3pbIBOM. OCTaTKU €ro YHUUYTOXAIOT MOMEIICHUEM BMECTE
¢ ubTpoBaTBLHON OyMaroil B cTakaH ¢ BOJIOM W TOOABICHHEM KOHIICHTPUPOBAHHOM COJISTHON
WM a30THOM KUCIOTHI (1/4 — 1/5 ot oObema BoOIbI).
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Hanummre ypaBHEeHUs! peakMid MOydeHHsl aMMHaqyHOTO pacTBOpa THAPOKcUIa cepedpa
U aneTwieHnaa cepedpa. bynyr nu o6pa3oBbiBath arnetwieHuasl mean (1) u cepedpa Oytun-1 u
OytuH-2? HanumuTe ypaBHEHHMS PEaKIMi Pa3oKEHHs aleTHICHHIa cepedpa Mpy HarpeBaHUU
(B3pBIB) ¥ MPHU JEHCTBUU COJITHOM KUCIIOTOM.

Jlabopamopnas paboma Ne 8

Onwim 1. Ilonyuenue xnopamana

PeakTuBbI: cMeCh STHIIOBOrO CIMPTA U KOHLIEHTPUPOBAHHOM CepHOM KUCIOTHI (2:1), Xi10-
pH HATpHSL.

Ob6opynoBanue: IpOOUPKH, MPSIMBIE TA300TBOJHBIE TPYOKH C OTTSHYTHIM KOHIIOM.

B npoOupky HammBaOT 3 MJI CMeCH CUpPTa M KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI
(2:1) m mobapmsitor 0,1T pacTepToro B MOpomiok xyopuaa Harpus. [IpoOupKy 3aKphIBarOT Mpoo-
KOW C MpSMOW Tra300TBOAHOM TPYOKOH, MMEIOMIEH OTTAHYTBHIA KOHEI, U OYEeHb OCTOPOIKHO
HarpeBaroT (KUIKOCTb BeleHHUBaercs). [lomkuratoT BeIASISAIOINNECA XJIOPUCTBIA 3TUIT Yy OTBEp-
CTHS Ta300TBOIHOM TPYOKH; OH TOPUT XapaKTEPHBIM IUIAMEHEM C 3€JICHON KaiiMOi. XJIOpHUCTHII
3THJI IpU OOBIYHOM TeMmmeparype — razoo0pasHoe BemiectBo (T.kun. +12,4°C). Hanumure ypas-
HEHUE PEaKINK MOTYyYeHHS XJIOPUCTOTO ITHIIA C YKa3aHUEM MPOMEKYTOUHBIX cTaauii. CocTaBb-
T€ CyMMapHO€ ypaBHEHUE PEAKIIUH.

Onwvim 2. Ilonyuenue 6pomucmozo smuia

PeakTuBbI: ATUIOBBINA CIUPT, KOHIIEHTPUPOBAHHAS CEpHAasi KUCI0Ta, OpOMMUL Kasusl.

Ob6opynoBanue: xumuyeckuit crakan (100-200 mi1), M30rHyTasi Ta300TBOJHAsA TPYyOKa,
IPOOUPKH.

B npobupky nHanuBaroT 1,5 mi 3TuioBOro cnupra U 1 mi Boabl, 3aTeM 100aBISIOT MO
KaIlJIIM IPU BCTPSXUBAHUU U OXJIAXJIEHUH 1,5 MJI KOHIIEHTPUPOBAHHOM cepHOM KucioThl. [lo-
CJIe OXJIKICHHS PEaKIMOHHON CMecH 10 KOMHATHOW TeMIiepaTypsl B Hee 100aBistoT 1,5T pac-
TEPTOro B MOPOIIOK Opomuaa kanus. [Ipobupky 3akpbeiBatoT NpoOKOW ¢ U30THYTOM I'a300TBOJI-
HOU TpyOKOI U YKpEIIsAIoT B JIANIKE IITaTHBA.

Komnen razoorsoaHoi TpyOku onmyckatoT B Boay (1 mut), HanuTyro B APyryro NpoOUpKy U
OXJIAX/1aEMYIO CHApyKH JIbA0M (pHc. 4).

Conepxxumoe poOupku 1 mporpeBaroT M 3aT€M OYE€Hb OCTOPOXKHO HArpeBaroT A0 KHIIe-

Fuc 4 Ilpubop O0A DoOvVHIeHHA BpOoMHCTOTC STHIA.
1l - opobEpKa © peaKlHOHHOHE CMECBED,
2 - mpobHpka - TpHeMHHE,
3 - cTakaH c NefAHOH BogoH.
HUs (oOpaszyercsa mnena). [locreneHHO KpuCTa/ulbl OpoMHa Kajusl MCYE3aroT, a B MPOOHpKE —
MPUEMHUKE COOMPAIOTCs OECIIBETHBIE TsHKEINbIe Karuii OpoMuctoro stuia (T.kum. +38,4°C).

[Tunerkoit ymansioT U3 NpOOMPKU-TIPUEMHHMKA BEPXHUH BOJHBIN cioil. BHOCAT karito
OpOMUCTOrO 3TUJIA B IJIaMsl TOPENIKH (CTEKISIHHOM manoukoi). [1nams mo kpasiM okpaiinBaeTcs
B 3eJeHbIl 1BeT. /g oOHapyxeHus 6poma B OpOMHCTOM 3THIIE MOKHO HMCIIOJIB30BaTh PEAKIIUI0
beinpurelina.

Hanummre ypaBHeHne peakiuu oOpa3oBaHUsl OPOMHMCTOrO 3THUJIA U PACCMOTPUTE €€ Me-
xaam3M (SN2). Kakwe mpueMbl HCIONB3YIOT ISl CMEIICHUS PaBHOBECHS PEaKIMH B CTOPOHY
yBeNu4eHus BbIxoAa »TuwiOpomuaa? Kakyro ponb urpaer Boja B AaHHoM mporecce? Kakue mo-
0O0YHBIE peaKIH MPOTEKAIOT MpU MOJydeHuU OpomucToro »tuina? Hanumumre ypaBHEHHUS 3THX
peaKuuu.

Onwvim 3. Ceoticmea xnopoghopma

PeaktuBsl: xynopodopm, l-MPOLEHTHBIH pacTBOp Pe30pIMHA, 1-POLEHTHBIH PacTBOP
TUJpOKcHaa HaTpus, 10-TIpOIEHTHBIA pacTBOp THAPOKCUAA HATpus, 20-MPOLEHTHBIN pacTBOp
A30THOM KMCJIOTHI, 1-TIpOLIEHTHBIN pacTBOp HUTpaTa cepedpa, 10-mpoLeHTHBIN pacTBOp aMMHa-
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Ka, |-IpOLIeHTHBIN pacTBOpP NepMaHraHaTa Kajlus, pacTBOp HoAa B HOAMJIE KaIusl.

O6opynoBaHue: MTATUB C TPOOUPKAMHU.

1) Peaxyus xnopogopma c¢ pesopyurnom. B npobupky HaimBaroT 1 M 1-IPOIEHTHOTO
pacTBopa pe3oplLurHa, 2 M 1-IIpOIEHTHOr0 pacTBOpa TUAPOKCcHIa HATpus U 1 Mt xsopodopma.
Cwmech HarpeBatoT. [losiBisieTcs &KeNTo-KpacHOE OKpaIlUBaHUE.

2) Pacmeopenue tioda 6 xaopogopme. B mpoOUpPKy HAIMBAIOT XJIO0POGOPM U H00ABISIOT
HECKOJIBKO Karenb Hojaa B Hoauje kaiusa. CMech MHTECMBHO BCTPSIXMBAIOT. Yepe3 HEKOTopoe
BpeMms ciIoi XxJ10podopma OKpalirBaeTcs B PO30BbIN LIBET, TaK KaK O] XOPOLIO pacTBOPSETCS B
xyopodopme.

3) Il]enounou euoponus xropogopma. Hanusarot B mpobupky 1 mut xjaopodopma u 3 mi
10-porienTHOrO pacTBOpa TUApPOKcHaa HaTpus. OCTOPOXXKHO NMPH BCTPSIXWBAHHUHM HArpeBaroOT
CMECh JI0 KHUIICHHMSI, 3aTeM OXJIaXAal0T. B ycinoBusax ombiTa xji10podopM TUIpOIU3yeTcs ¢ oopa-
30BaHUEM HOHOB XJIOPa U MYPaBBUHOM KHUCIIOTHI (B ILLEIOYHON Cpelle MOJy4daeTcsl HaTpUeBas
COJIb MyPaBbUHOM KUCIIOTHI — (POPMHAT HATPUS).

Jlnst oOHapyKeHHsI HOHOB XJIOpa OTJIMBAIOT B MpoOHpKy 1/3 rumponmsara, MOAKUCISIOT
ero 20-TpOIEHTHBIM PACTBOPOM a30THOM KHUCIOTHI W JOOABISIOT HECKOJIBKO Kamenb 1-
IIPOLIEHTHOT'O pacTBOpa HUTpaTa cepedpa.

Hanummre ypaBHeHus peakiuil TUapoin3a Xjopogopma B MIETOYHON Cpeie U B3aUMO-
JIeICTBHUS MIOHOB XJIOpa C HUTPATOM cepedpa.

MypaBbUHas KUCIIOTA JIETKO OKHCISETCS, TaK KaK COJAEPKUT allbJETUIHYIO Tpynmy (3TO
UCIIONIB3YETCs JUIsl OOHAapyXeHHUs1 €€ B pacTBope). OCTaTOK IIEIOYHOTO pacTBOpa THAPOJIM3ATA
xynopodopma aenar Ha aABe yacTh. K OJHON NpUIIMBAIOT CBEXKETPUTOTOBIICHHBIN aMMUAYHBIN
pacTBOp THIpoKcHa cepedpa, a K Jpyrod — HECKOJBKO Kamenb 1-IpOoLEeHTHOro pacTBopa Iep-
MaHTaHaTta kanus. B mepBoil mpoOupke BhINagaeT MeTauIMuecKkoe cepedpo (peakuus «cepedpsi-
HOT'O 3€pKajay), BO BTOPOW - pacTBOpP OKpAalllMBAETCsS B 3€JIEHBbIM LBET (B IIEJIOYHOM cpene
KMnOg BoccTaHaBnuBaeTcs B COJb MapraHIIOBUCTOM KUCIOTHI).

Hanummre ypaBHeHus peakiuil v nogdepure K HUM KO3 PUIIMEHTHI.

Onvim 4. Ceoticmea uemulpexxiopucmozo yenepooa

PeakTuBbI: 4eThIPEXXJIOPUCTHIN yriepos, 10-mponeHTHBIH pacTBOp TMAPOKCUAA HATPHUS,
20-mIpOLIEHTHBIH pacTBOp a30THOM KUCIOTHI, 1-NPOLIEHTHBIA pacTBOp HUTpaTa cepedpa, ITHIIO-
BBl CUPT (WJIM JIpyroe JIErKO BOCIUIAMEHSIOLIEECs] OPraHU4YeCKOe BEIIECTBO), MOICOJIHEYHOE
Macio (WM Ipyrou xup).

ObopynoBanue: papdopoBasi yaiika, acOECTOBasi CETKa, MEIHAs MPOBOJIOKA, IITATUB C
npoOUpKaMH.

YeThIpexXXJIOPUCTBIA YIIIEpO] HIMPOKO MCHOIB3YETCSI KaK PACTBOPUTEND XKUPOB, Macell,
cMoJ, Kayyyka. LleHHbIM CBOWCTBOM, OTJIMYAIOLUIUM €ro OT OOJIBIIMHCTBA OPraHUYECKUX pac-
TBOPHUTEIICH, SIBJISIETCS HEroprouecTb. Ha 3TOM CBOMCTBE OCHOBAHO €r0 NMPUMEHEHHE B OTHETY-
HIMTENSAX JJIs TYIICHUS MOXKApOB HA XUMHUYECKHX MPEANPUATHSIX, B JTa0OpaTOPUAX, KHUTOXPa-
HUWINIIAX U Ap.

1) Pacmeopenue scupa 6 uemuvipéxxiopucmom yeiepode. B npoOupky HanmuBaroT 1 M
CCls u noGapnsiroT 1 Karuio MOACOTHEYHOTO Maciia WM JIPYyroro *xupa. B30anThiBarOT cMech.
Pe3ynbTar onbiTa 3aMUCHIBAIOT B KYypHAJL.

2) Tywenue oens. B haphopoByro Haliky HaIMBaOT 2 MJI 3THIOBOTO crupTa (WK apy-
TOro JIETKO BOCIUIAMEHSIOIIETOCs OPraHUYeCKOro BEIECTBa), CTaBAT YalllKy Ha acOEecTOBYIO
CeTKY U Mo pKUTaroT ciupt. (Ocmopooicno! Taea!) I'acaT «moxkapy 4eTBIPEXXIOPUCTHIM YTIIEPO-
JIOM.

3) Tuoponus uemvipéxxiopucmoeo yenepooa. B mpoOUpKy HATUBAIOT HECKOJBKO Ka-
nenb CCls n 2-3 mn 10-poIleHTHOTO pacTBOpa THAPOKCHIA HATPHs, OCTOPOKHO HAarpeBaroT
cMech 1-2 MUHYTBI 10 HaYMHAIOMIEToCcs KuneHus (Mpy B30aNThIBAHUM pEaKLIMOHHON cMecH). 3a-
TEM OXJAXAAIOT, CIMBAIOT IIEJIOYHYIO XHAKOCTh B JIPYI'YIO NPOOHPKY, moakucisaor ee 20-
MPOLEHTHBIM PAaCTBOPOM a30THOM KHCIOTHI M J00ABISIIOT HECKOJIbKO Kamenb 1-TpOoneHTHOro
pacTBopa HUTparta cepedpa. Kakoe BemecTBo Bbinagaer B ocaok? OObSICHUTE €ro 00pazoBaHHUe.
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3anumure He0OXOJMMOE YpaBHEHHE PEAKIIUH.
Jlabopamopnas pavoma Ne 9
Oonoamommuwie cnupmaol

Onwvim 1. Pacmeopumocms cnupmos, omHouweHue ux Kk UHOUKamopam, 20peHue

PeakTuBBI: 3TUJIOBBIN CIIUPT, MPONUIIOBBIA CIIUPT, OYTUIIOBBIA CIMPT, aMHJIOBBIN CIIUPT,
pacTBop Moja B voauje Kaiaus (1-mpoueHTHbIH pacTBOp), 1-MPOLEHTHBIN CHMPTOBBIM pacTBOP
denondranenna, cuHsAsA U KpacHas JaKMycoBasi Oymara.

Ob6opynoBanue: dapdpoposbie yamku (win GapdopoBbIe TUTIIH), TyUYUHKA.

1) Pacmeopumocms cnupmos. B 4 npoOupku HanuBaroT 1o 0,5 MJI COUPTOB: 3TUIIOBOTO,
IPONMIOBOro, OyTuioBoro U ammioBoro. OTMedaroT 3amax CHUPTOB. AMWIOBBIA CHHMPT pas-
JpakaeT JbIXaTelbHbIe MYTH, BBI3bIBAET Kalllelb, IOITOMY HIOXaTh CHUPTHI HEOOXOIUMO OCTO-
poxHO. B kaxxayro npoOupky 100aBisAiOT Mo 1 M1 BOJBI M COEPKUMOE IPOOUPOK BCTPSAXHMBA-
10T. Crenaiite BBIBOJ O PACTBOPUMOCTH CIIUPTOB B BOJIE.

AMWIOBBIN (M30aMWIOBBIN) CIIUPT, NOJOOHO Maciy, BCIUIBIBAET HA MOBEPXHOCTh BOJIBI.
OTcroz1a ¥ BO3HUKIJIO Ha3BaHHE «CHBYIIHOE MACJIO», IO/l KOTOPHIM MOHUMAIOT CMECh BHICOKOMO-
JEKYJSIPHBIX OJHOATOMHBIX CHHMPTOB, B TOM YHCJIE€ U aMWJIOBOIO M M30aMHIIOBOro. Beicuine
CIUPTHI MOTYT 00pa3oBaThCs MPU CIUPTOBOM OPOKEHHH, MOITOMY IpHU pa30aBiICHUH BOAOHI
IUIOXO OYMILEHHOI'O OT CHBYIIHOIO Macia 3THJIOBOIO CIMPTa NPOMCXOIUT IIOMYTHEHUE PACTBO-
pa.

2) Omnowenue cnupmos K urnouxamopam. V3 Kaxmaoi mpoOUpPKH CTEKISHHON Iaioy-
KON HAHOCST I10 KaIule pacTBOpa Ha CHUHIOKIO U KPACHYIO JIAKMYCOBYIO Oymary. B mpoGupku 1o-
6aBistoT o 1 karuie pactBopa penondranenna. Mamensercs im okpacka MHIUKATOpa?

3) I'openue cnupmos. B dapdopoBbic yamiku (MM TUTJIH) HAIMBAIOT 10 2 MJI CIIUPTOB,
pacriosiarasi uX B IOpPsAJKE YBEIMUEHHsI MOJIEKYJIIpHON Macchl. [10KUratoT CiupThl JIyYUUHKON U
CpaBHHUBAIOT Xapaktep miameHu. OObsicHUTEe OMBIT. PaccunTaiiTe MpOLIEHTHOE COAEpIKaHUE YT-
Jepoja B CHMPTax, MCIOJB30BAaHHBIX Ul ONbITa. Hamuimre ypaBHEHMs peakiuil ropeHus
CIUPTOB U paacuUTalTe COAEpKaHUE B HUX YIIIepoJa.

4) Pacmeopenue tiooa 6 cnupme. B npobupku co cnupramu 100aBisor mo 0,5 mi
pacTBopa MoJa B MOIUAE KaJIusl U BCTPSAXHUBAIOT UX. UTo BB HaOmr0MaeTe?

Onvim 2. Abconomuposanue 5muiogo2o cnupma

PeaktuBbl: aTHIOBBIN ciupT (pekTudukar), cyabpart meau (1) kpucramnueckui.

Ob6opynoBanue: ¢paphopoBble YAIKH UIH TUTJIH, INTATUB ¢ IPOOUPKaMH.

B manenbkyto hap@opoByro HaliKy WIH TUTEIh TOMEIAIT TPUMEPHO | T KprcTautnye-
ckoro cynbgara Menu (I1) ¥ mpokanuBarOT ero B IJIaMeHH TOPEJIKH 0 UCYC3HOBEHHs roy0oi
OKPACKH.

B cyxyro npobupKy HanuBaroT 2-3 MJI 3THJIOBOTO CIMpTa (peKTu(uKaTa) U BHOCSAT B HErO
nosydeHHbI 0e3BonubIi cynbdar menu (Il) (Oemoro mBera). Crnerka HarpeBaroT MPOOMPKY U
pasmemuBatoT ee cogepxumoe. (ITouemy mamensiercs uset cynbgata menu?) [lonydeHHslit ad-
COJIFOTHBIN ATHUJIOBBIM CIIUPT MEPENMBAIOT B CYXYIO TPOOHUPKY. ETo MCHONB3yIOT IS TTOTyqIeHus
QIKOTOIISATa HATPUs (OMBIT 4).

CKOJBKO TPOLEHTOB BOJBI COAEPKHUTCS B ATHIOBOM crnupte (pektuduxare)? Ilouemy
BOJy HeJb3s YAAJIUTh EPEroHKOM?

Onwvim 3. Bvicanuganue smuno8o2o cnupma uz e2o 600H020 pacmeopa

PeakTuBbl: 3TUIOBBIA ciUpT (peKTUUKAT), kKapOOHAT Kaius (MM THOCYIb(paT HATPUS
KPUCTAILITMYECKH).

Ob6opynoBanue: ¢papdopoBbie YAIIKH, TUMIETKH, JIyYUHKH, IITATUB C TPOOHPKAMHU.

B npoOupky HanuBaioT 2,5 MJI 3THJIOBOTO CIIMPTa U MPHU BCTPSIXUBAHUU J00aBIAIOT 2,5
mi Boabl. Cmech pasorpeBaercs. 1-1,5 MiI modydeHHOro pacTBOpa OTJIMBAIOT B (paphopoByro
YaIKy ¥ TOJHOCAT K HEMY 3aXOKEHHYIO JTYYHHKY.

3aropaercs u pa30aBIeHHBIN STUIOBBIA CLIUPT?

K ocratky B mpobupke m00aBIsSIOT TPUMEPHO 2 T MOPOUTKOOOpa3HOTO KapOoHaTa KayHs
(v THOCynb(aTa HATPUs), SHEPIrUYHO B30AJITHIBAIOT COACPKUMOE MPOOMPKU M CTaBAT IMPO-
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Oupky B mraTuB. UYepe3 HEKOTOpoe BpeMs B MpoOupKe oOpa3yroTcst aBa ciosi. BepxHwuii cioi
(9TUJIOBBIN CHMPT) MUIETKON MEpeHOCAT B Gap(opoByIO YallKy U CHOBA MOAHOCIT K HEMY TO-
pslLyro JIy4uHKY. Bocmiiamensiercst in cnupt? 3aTeM MCCIEAYIOT Ha FOPIOYECTh HUKHUI CIIOM.
OObsicHUTE PE3yIbTAThI OIbITA.

Onwvim 4. Obpaszosanue u 2uOpoOaU3 AIKO2OIAIMOE HAMPUs

PeakTuBbI: 3TUIOBBIN CIUPT (aOCOIFOTHBIN ), TPOMUIOBBIA (MJIM H30TIPOITUIIOBBINA) CITHPT,
aMUJIOBBINM (UM M30aMUJIOBBIN) CIIUPT, METAJUIMUYECKUN HATPUH, |-MPOIIEHTHBIN CIIMPTOBOM pac-
TBOp deHondTanenHa.

O6opynoBanue: IpsMbIe Ta300TBOAHBIE TPYOKH C OTTSHYTHIMU KOHLIAMH.

B Tpu cyxue npobupku HaaMBalOT MO 2 MJI CIHPTOB: B MEPBYIO0 — aOCOTIOTHBIN 3THIIO-
BbIil, BO BTOPYIO — IIPOINUJIOBBIN (MJIM U30IPOIUIIOBBIN), B TPETHIO — aMUJIOBBIN (WJIM U30aMUJIO-
BbIil). B kaxxayto nmpoOupKy BHOCST MO MaJ€HbKOMY KYCOUKY (pa3MepoM € rOpOIIKHY) OYHILEH-
HOTO OT OKCHUIHOTO CJIOS METaNTM4ecKoro HaTpus. [IpoOupku 3akppIBaloT MpOOKaMU C ra300T-
BOJIHBIMU TPYOKaMU, KOHI[bI KOTOPBIX OTTSHYTHI.

[Touemy nist STOrO OmBITa HENMb3s OpaTh peKTU(UKAT, a HYXKHO OparTh abCONIOTHBIN
cupt? OTMEThTE, B KaKOM IpoOUpKe peakius uAeT Haubojiee MHTEHCUBHO, a B KaKOW — Mef-
JICHHO.

UYepes 1-2 MUHYTHI TTOCIIE HAYalla PEAKIMH MOHKUTAIOT BBIICIAIOMIUNACS a3 y OTBEPCTHIA
ra300TBOAHBIX TPyOOK. Ecnu peakius 3TaHosIa ¢ HATPUEM CUIJIBHO 3aMEUIMTCS, MOKHO CJIErKa
MOJIOTPETH MPOOUPKY.

Hanmmnre ypaBHeHUs peakuuii CIUPTOB ¢ MeTauIMUeckuM HaTpueM. Kak pacmeruisercs
c-cBsa3b O-H B aT0ii peakiun? Kakue cBoiicTBa CiMpTOB (OCHOBHBIE, KUCIIOTHBIE) MTPOSBIISIOTCS
B PEAKLUU C MeTauInueckuM HaTpueM? [loueMy ciupThl pearupyror ¢ HaTpUEM CIOKOMHEe, YeM
Boma?

B npobupku mobdapmnstor o 1 karute pactBopa denondranenna. M3meHseTcs i okpacka
WHJIUKaTopa?

JIoBOAAT peakiuio ATaHOJNAa C HATpUeM N0 KOHLA. [[is 3TOro OTKpBIBAalOT MPOOHPKY
(cHEUMarOT TIPOOKY) M OCTOPOXKHO ToOTpeBatoT ee. Ha qHe mpoOupku oOpazyetcst Oenblii TBep-
JbIi 3TUIAT HAaTpus, (KyCOUKOB HaTpus B MpoOHpKe ObITh HE NokHO!) J[00aBnsoT B mpoOupKy
1-1,5 M1 BOBI M pacTBOPSIIOT B HeW TunaT HaTpus. Eciu okpacka He nmosiBiisieTcsi, 100aBisoT 1
Kario pactBopa peHondraienHa.

Hanummre ypaBHeHHMe peakluu 3Tuiata HaTpus ¢ Bojgoid. OObsicHUTE, MOUYeMy MOSIBIIA-
eTcsl OKpacka mpu 1o0aBiIeHUH QeHon(TarenHa.

Onvim 5. Peakyuu oxucienus cnupmoa

PeakTuBbI: STUIIOBBIN CIUPT, U3ONPONMIIOBBINA CIIUPT, XPOMOBAsi CMECh, [IEPMAHIaHAT Ka-
JMsl, KOHIIEHTPUPOBAHHAsI CepHasi KUCIIOTA.

O6opynoBaHue: MUMETKH, IITATUB C TPOOUPKAMHU.

1) Oxucnenue cnupmoe xpomoeoii cmecvio. B 1Be mpoOMpPKH HAJIMBAIOT 1O 2-3 MIJI XpO-
MOBOM CMECH U T10 KaIlIsIM TPHU BCTPSAXUBAHUU J00ABISIOT B OJHY MPpoOupKy 0,5 M1 3THIIOBOTO
cinupta (Ocropoxkno! CMech cUIIBHO pazorpeBaercs!), a BO BTopyto — 0,5 M1 H30MpONUIOBOTO
cnupra. LIBeT pacTBOpOB MEHsIETCA U3 OPaHkKEBOTO B 3€JIEHBIH, B IPOOUPKE C 3TUIIOBBIM CITHP-
TOM OIIYIAETCS 3aMax YKCYCHOTO ajlbJeru/ia, HAIOMUHAIOIIMK 3anax s0JI0K (HIOXaTh OCTOPOXK-
HO!), a B TPOOUPKE C U30MPOIMIOBBIM CIIUPTOM — 3alax aleToHa.

Hanummre ypaBHEHUsI peaklUil OKUCIEHUSI XPOMOBOM CMEChIO ATHIIOBOTO CIIUPTA B YK-
CYCHBII anbpJeru], a U30IpOIUIOBOT0 ciupTa — B aneToH. [londepure Koo PUIeHTHI.

2) Oxucnenue smunoeozo cnupma nepmaneanamom kaaus. (Tsea!) B cyxyro npoOupky,
3aKpEeIJICHHYIO B IITaTUBE, MUIETKON aKKypaTHO, HE CMayMBasi CTEHOK, BHOCSAT 5 MJI KOHIICH-
TPUPOBAHHOW CEPHON KHCIIOTHI. 3aTEM IO CTEHKE JIPYrod MUIIETKONM OCTOPOXHO MPHJIMBAIOT 5
MJI 3THJIOBOTO CIHUPTa TaK, 4TOOBI MONy4Ywiaoch nBa cios. [locme atoro nHacemaroT 1-1,5
rKMnOs. Yepe3 HECKOIBKO MUHYT Ha TPAHUIIE ABYX CIIOEB MOSBISIOTCS SPKHE BCIIBIILIKH, OILY-
IIaeTCs 3arax YKCYCHOTO ajbAeTuia.

Hanummre ypaBHEHHE peakIMM OKUCIEHUS STUIOBOTO CIIUPTA B YKCYCHBIM ajibJETH]
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IepMaHraHaToOM KaJiusi ¥ o0epuTe KOdPPHUIUEHTHI.
Jlabopamopuasa paooma Ne 10

Mnozoamomnwle cnupmut, npocmaule IYupel, C10CHBLE IPUPLL MUHEPATLHBIX KUCTIOM

Onwvim 1. Ilonyuenue u coperue ousmuiosozo 3¢gupa

PeakTuBbI: cMech 3THIIOBOIO CHMPTAa U KOHLUEHTPUPOBAHHOM KHUCIOTHI (1:1), 3THIIOBBINM
CIHPT.

OO6opynoBaHue: MUNETKH, MPSMbIE Ta300TBOAHbBIE TPYOKH C OTTAHYTHIMU KOHI[AMH, IITa-
THUB C IPOOHPKaMHU.

B cyxyio npoOupky HanuBaiOT 3 MJI CMECH STHIJIOBOTO CIIUPTAa M KOHIEHTPUPOBAHHOMN
cepHoOi KucioThl (1:1) U OCTOpPOXKHO HarpeBaroT ee J0 HauuHarouerocs kunenus. [locie storo
TOPENIKY YOUPArOT M K TOpsiueii CMECH MPUIIMBAIOT 110 CTCHKE MPOOUPKHU U3 MUmeTku 5-10 xamnenb
3THII0BOrO crnupta. OOpasyromuicss AUITUIOBBIN 3(hup 0OHAPYKUBAIOT 110 3amaxy.

3aremM MpoOHPKY 3aKPBIBAIOT MPOOKOH ¢ MPsAMON ra300TBOJIHON TPYOKO, MMEIOLIeH OT-
TAHYTBIA KOHEL, CHOBA OCTOPOXXHO HArpeBaOT MPOOUPKY U MOKUTAIOT BhIAEIAIOLIMNCS 3dup.
[Touemy TUATHIIOBBII 3(UP TOPHUT CBETAIUMCS [UTAMEHEM B OTIIMYUE OT STHIOBOTO CIHpTa?

BeruuciuTe npoueHTHOE coiepKaHue yriiepoja B JU3TUIOBOM d(Hpe.

Hanummre ypaBHeHHE peakIuy MOJTYYEeHUS AUITHIOBOTO 3(pHpa U paccMOTpHUTE ee Me-
XaHU3M.

Onwvim 2. CrooicHvle 3¢hupvl MUHEPaIbHbIX KUCION.

PeakTuBbl: 3TUJIOBBIA CHUPT, KOHLEHTPUPOBAHHAs cepHas KucCioTa, 10-mponeHTHBIH
pacTBOp CEpPHOM KHUCIIOTHI, pacTBOpP COJITHOW KUCHOTH (1:1), kapOoHaT Oapws, S-TpOLIEHTHBIHI
pacTBOp THAPOKCHUIA HATPHsL, OOpHAsL KUCIIOTA.

Ob6opynosanue: xumudeckue crakansl (50-100 mi), npsiMble ra300TBOAHBIE TPYOKH C OT-
TAHYTBIMU KOHIIaMHM, BOJSIHbIE OaHU, JJakMycoBasi Oymara, XUMHUYECKUEe BOPOHKH, (PUIBTPHI, KH-
IATUIBHUKY, IITATUB C IPOOMPKAMH.

1) Ionyuenue u ceoticmea smuiceprou kuciomol. B mpoOUpKy K 1 MJI 3THIOBOTO CIHPTa
OCTOPOKHO, IO KAaIUIIM IPU BCTPSIXMBAHUU J00aBistoT 1 My KoHIIeH B npobupky k 1 mut aTuio-
BOT'0 CIMPTa OCTOPOXKHO, MO KAIUIIM MPH BCTPAXUBAHUU JO0ABIAIOT 1 M KOHLIEHTPUPOBAHHOMN
CepHOM KHUCIOTHI. Pazorpeminyrocsi cmech HarpeBaroT 2-3 MUHYTHI Ha BOJASHOW OaHe, 3aTeM
oxyaxaaroT. [loaydeHHBIH pacTBOp BBUIMBAIOT B HEOOJBIION CTakaH ¢ 25 MJI BOJIbI U HEUTpaIu-
3ytoT HebonmpmuMu nopiusiMu cyxoro BaCOs. Cmech mepeMemmBaT CTCKISTHHOW MaIOYKON
(peakuoHHast cmech BcrieHuBaetcsi — Bbiiensiercs CO2). Koraa Beigenenue CO2 npekpatuTcs,
peakuus JoHKHA ObITh HETpanbHOH (110 JTaKMYyCy).

Hanummre ypaBHeHMs peakuuii oOpa3oBaHUS 3THIICEPHOM KHMCIOTHI M OapueBoil coiu
ATUIICEPHON KUCIIOTHI.

YacTh )KUIKOCTH OT(UIBTPOBBIBAIOT Uepe3 MIIOTHBIA (MIBTP B J1Be MpoOUpKu. B oqny
13 HUX J00aBIAIOT HEMHOTO 10-TIPOIIEHTHOTO PaCTBOPA CEPHOM KUCIIOTHI; BBIMAJAAET OCAOK.

Hanumre ypaBHeHHe peakuuu ero ooOpasoBanus. Kakue nonsl Haxoaarcst B puiabTpate?

K npyroii yactu punprpara nodasnsior 1 M pactBopa cossiHoM KucioTsl (1:1) u Harpe-
BAIOT MPO3PAaYHbII KUCIIBIA pacTBOp Ha KUMIIEH BoasHON OaHe. Uepe3 HECKOIBKO MUHYT BBIIE-
JSIeTCS 0CAIOK Ccyib(dara Gapus.

Hanummre ypaBHeHHe peaklMy TUApoJIM3a B KUCION cpeae 6apueBoil coau dTHiICepHON
KHACIOTHL. [Ipn KOMHATHOH TeMIiepaType THAPOJIN3 HIET MeUIeHHO: ocanok BaSOsseiaensercs
JIMILB YePe3 HECKOIBKO JTHEH.

2) Tonyuenue smunoso2o 3¢upa 6opnoii kuciomol. B cyxoi mpoOupke mpokaauBaroT I
OOpHOI1 KUCIIOTHI 10 MOJTHOTO €€ 00e3BOKMBaHM (IPOOMPKY HEOOXOUMO JIepkKaTh B TOPU30H-
TaJbHOM IOJIO)KEHUHU U TIEPUOIUYECKHU BCIO €€ IporpeBath i yaajaeHus Kanenek Bojbl). [Tocne
MIOJTHOTO PACIUIaBJICHUSI KPUCTAJUIOB KUCIIOTHI MPOOUPKY oxiaxaaroT. K 3aTBepieBlieMy miaBy
(oxcuny 6opa (111)) no6aBastOT 2,5M11 ATUIIOBOTO CIMPTA U 1MII KOHII. CEpHOM KUCIOTHL. B mpo-
OMpKy H00ABISAIOT KUMSATUIBHUKH, 3aKPBIBAIOT €€ MPOOKOl ¢ MpsAMON ra300TBOIHON TPYOKOM ¢
OTTSAHYTBIM KOHIIOM. OCTOPOKHO HarpeBaroT CMECh B IJIAMEHU TFOPEINIKH, BBIACISIOIIMECS Maphbl
3¢upa MOIKUTAIOT y KOHIIA Ta300TBOAHOM TPYOKH.
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OTMeThTe XapaKTep TOPESHUS U 3aMUIIATE YPABHEHUS TPOUCXOISIINUX PEaKIIUM.

Onvim 3. Ceovicmea enuyepuna u dSmuieHeauKoNs

PeakTUBBI: TTIHIICPUH, STUIICHIIIMKOJIb, 2-TIPOLIEHTHBIN pacTBOp cyibdara meau (11), 10-
MPOLEHTHBIA PacTBOP TUAPOKCUIA HATpus, pacTBOp cepHoi kucioThl (1:1), ruapocynbdar Ka-
sl

O6opynoBaHue: MTATUB ¢ TPOOUPKAMHU, TUTIETKH.

1) Ionyuenue enuyepama meou u eruxoasima meou. B mpoOUpKy HaIUBarOT 3-4 Kariu 2-
nporeHTHoro pactBopa CuSO4 u 2-3 mur 10-nponientHOTO pactBopa NaOH. K o6pa3oBaBmemycs
0CaJIKy TOJIyOOTo IIBeTa NPWIMBAIOT HECKOJBKO Kallelb IIIMIEpUHA U CMECh NMEPEeMEIINBaIOT.
Ocaziok pacTBOpsieTCsl, U TOSBIIAETCS BaCHJIBKOBOE OKpallMBaHHE pacTBopa OT 00pa3yrolerocs
KOMILIEKCHOTO COEAMHEHUsl — Tiiniepata Menau. Hanummure ypaBHEHHUS MPOUCXOJSAIIUX pPeak-
UM, YKa)KUTE, KAKUEe CBOMCTBA TIIMLIEPUHA MPOSIBIIAIOTCS.

OnbIT MOBTOPSIOT, HO BMECTO TIIMIIEPHHA BBOJISAT B PEAKIIUIO STUIICHIIIMKOIL. HamumuTe
ypaBHEHHE PEAKIMN 00pa30BaHus TTIUKOISITa MEH.

2) Heeuopamayus enuyepuna — obpa3oBaHue akposienHa (tsara!) B cyxyio mpoOupky
HachinatoT cinoeM B 1 cMKHSO4u cMaunBaioT ero aByms KamsiMu riunepuHa. CMech CHIIBHO
HarpeBaroT — 70 o0pa3oBaHMs TSDKENbIX MAapoB akpojeuHa ¢ eaxkum 3amaxom. (Hroxars ocro-
poxno!) ['mapocynbdar kaaus Npu CUIHLHOM HArpeBaHUM MpeBpalaeTcs B MUPOCYIbpaT Kanus
K2S207, KOTOpBINi OTHUMAET BOTY.

Hanummre cxemy peakuuu qeruaparainn raunepruna (00pa3oBaHus akpoJIeHHa).

Oxcnepumenmanvhas 3a0a4a.

B nByx nmpobupkax HaXOAsTCS: a) STUIOBBIN cUPT U 0) pacTBOp ruuepuHa. Onpenenu-
T€ C TOMOIIbI0 XUMHUYECKUX PEAKIINil, KAKOE BEIIECTBO HAXOUTCS B KaXKI0M TPOOUPKE.

Jlabopamopnas paooma Nel 1
Apomamuueckue y2niee000poovt

Onwvim 1. Ilonyuenue benzona uz benzoama Hampus

PeakTuBbl: HATpOHHASI U3BECTh, OEH30aT HATPHS.

O6opynoBanue: N€A, U30THYThIE TA300TBOJAHBIC TPYOKH, CTYIKH, CTEKISHHBIE MaTOYKH,
crakansl Ha 100 M1, cTaKkaHbI.

B crynke TmiatensHo pactuparoT 1t 6eH3o0aTa HaTpus U 2r HATPOHHOU u3BecTH. CMech
MOMEIIAIOT B CYXYIO0 MPOOUPKY, 3aKPIBAIOT IPOOKOM C M30THYTOM ra300TBOAHON TPYOKOM U 3a-
KPEIUISIIOT MPOOUPKY B JIallKe IITaTUBA C HAKIOHOM B CTOpPOHY MpoOku. KoHell razo0TBOAHOMN
TPYOKH OIYCKAIOT B MPOOMPKY-IPUEMHHUK, OXJIAXKAAEMYIO BOJIOH co JbjaoM. [Iporpesator cHava-
Ja BCIO MPOOUPKY, a TOTOM TOJBKO Ty YacTh, B KOTOPOW HAaXOTUTCS peakIoHHas cMeck. O0pa-
3yromuiicss 0eH30J1 coOuparoT B MpoOupky-nmpuéMHuK. OOHAPYKUBAIOT TIO XapaKTEpHOMY 3ara-
Xy U TOPIOYECTH. {7151 3TOTO CTEKISHHYIO MaOYKy CMAaYUBAIOT AUCTUIUIATOM M TIOJHOCAT K TIa-
MEHU TOPEJIKH.

Onvim 2. Oxucnenue apomamuieckux y2iee000pooos

PeakTuBbl: 6€H30I1, TOMYOJ, S-TIPOLIEHTHBINA PAacTBOP MEpMaHraHaTa Kajus, 2H pacTBOP
CEPHOI KUCIIOTHI, OEH30aT HATPUSI.

O6opynoBanue: BoasiHAs OaHsI.

B nBe mpoOupku nmomemarot mo 1 M1 pacTBopa nmepMaHraHara Kaiaus u mo 1 mi paz6as-
JICHHOW CEpHOM KHUCIIOTHI. 3aTeM B OJIHY U3 HUX J00aBIAIOT O€H307, a B APYyryo — Toayoiu. [Ipo-
OMpKH 3aKPBIBAIOT MPOOKAMH ¢ BEPTUKATBHBIMH Ta300TBOJHBIMU TPYOKaMHU U HArpeBaroT Ha BO-
nsiHOM Oane. B omHO# M3 mpoOupok HabmomaeTcs moOypeHue U BhIaJCHUE OCaIKa, a B IPYTron
HE TPOUCXOAUT HUKAKNX U3MEHEHUH.

Hamumure ypaBHeHHE peakiiuu epMaHTaHaTa Kajus ¢ ToayosoM. OObSICHUTE MPUIUHY
pa3IMYHOTO OTHOIIEHUS OEH30J7a W TONMyoJia K MepMmaHraHaTy kanus. Cremayer 3aMeTHTh, YTO
OEH30J1 MOXKET cojepkaThb MPUMECH, CIIOCOOHBIE M3MEHSTh OKPAacKy NepMaHraHaTa Kajius, Mo-
ATOMY JUJIS OTIBITA CIEYeT OpaTh MPEeABAPUTENBHO OYHUIIEHHBIN OSH30JI.

Onwvim 3. bpomuposanue apomamuueckux y2ne8000po0os

PeaktuBbl: 6eH3011, TOIyOl, OpOMHAst BOAA, OPOM, YETHIPEXXJIOPUCTHIN YTIEPO.
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ObopynoBanue: BojsiHas OaHs, CHHSS JaKMycoBasi Oymara.

1) bpomuposanue bensona (msea!). B nBe npodupku momemaroT mo 1 vt 6enszona u 1 mi
pactBopa OpoMa B deTbIpexxiiopuctomM yriaeponae (1 M Opoma U 5 M YETBIPEXXJIIOPUCTOTO YT-
nepojaa). B ogHy 3 mpoOUpoK 100aBIISIOT HEMHOTO JKEJIE3HBIX ONMUJIOK (Ha KOHYUKE IIIATEIs ).
[TpoOupKu 3aKpHIBAIOT MPOOKAMH C BEPTHUKAIBHBIMU T'a300TBOJHBIMH TPYOKaMHU M MOCIE 3TOTO
HarpeBaroT Ha TEMION BoAsHON O6aHe. Uepes HEKOTOpOe BpeMs B OJHOM U3 MPOOUPOK MPOUCXO-
IUT 0o0eclBEUMBAHUE PEAKIUOHHON cMmecu. OTKPBIBAIOT MPOOUPKU M MOJHOCSIT K OTBEPCTHIO
BJIQXKHYIO JIAKMYCOBYIO Oymary, OTMEYaroT IPH 3TOM LIBET MHIUKATOpa. J{enaroT BBIBOA: B KaKOI
U3 IPOOUPOK MPOUCXOIAT U3MEHEHHUSL.

Uepes 5-10 MuHyT mocie Hayajga peakiud B PEAKIMOHHYIO CMECh OMYCKaIOT MOJIOCKY
¢GmIbTpOBaNbHOM OyMaru, KOTOPYIO 3aTeM BBICYIIMBAIOT Ha Bo3ayxe. Ha Oymare ocraércs
OpoMOEH30J1, OTIIMYAIOLIHIICS 110 3a1axy OT UCXOAHOro OeH307a.

Hanummre ypaBHeHHE peakiuu U OOBSICHUTE MPOUCXOASIINE U3MeHeHus. PaccmoTpuTe
MeXaHHU3M peakiuu. Kakue u3omMepsl MOTYT MOTYYUTHCS IPU JajibHeieM OpoMupoBaHun OeH-
3071a?

2) bpomuposanue 6enzona u monyona. IIoBTOPSIIOT MpeabIIyIIUI OIMBIT, HO BMECTO
OeH301a B MpoOMPKH BHOCAT TOIyol. IIpoOupKy, He coaepKamryro jKeJIe3HbIX OMUIIOK, HarpeBa-
FOT Ha KUIAIEN BOASHON OaHe.

B ornuume oT mpeapAyIIero omneiTa, peakiuh UAyT B 00enX NMpoOupKax: B OTCYTCTBHH
Katajau3aTopa UAET 3aMelleHre B 00KOBOM IENH, B IPUCYTCTBUU — B KOJIbIIE.

PaccmoTpuTte MexaHM3Mbl NPOUCXOAMMX peakiuil. OObsSCHUTE poJib KaTaauzaropa U
OpPUEHTHUPYIOIIEE BIUSHUE AIKWIBHBIX PAJIMKAJIOB B PEAKLUAX IEKTPOPHUILHOTO 3aMEIICHUS C
TOYKHU 3PEHHUS CTATUYECKOTO U JMHAMHYECKOTO MOIXO0B.

Onwvim 3. Humposanue apomamuueckux y2ne6000p0o0o8

PeakTuBbl: 6€H30J1, KOHLIEHTPUPOBAHHBIE A30THASI U CEPHAsL KUCIIOTHI.

O6opynoBanue: BofsHas OaHs, JE.

1) Humposanue 6enzona (msea!). B ManeHbpKko# Koja0e CMENIMBAIOT 4 MJI KOHIIEHTPUPO-
BAaHHOM CepHOil KMCIOTHI (TOTHOCTH 1,84 r/cM®) ¢ 3 MiI KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI
(mnotHocth 1,4 r/em®). K momydeHHO# cMecH MpUIMBAIOT MO KarasM 3 Ml OeH3071a, CHIIBHO
BCTPSAXHUBAIOT COJEPKUMOE KOJIOBI (Temreparypa He JoibkHa nogHuMathes Boie 40°C), oxia-
Jasl B cllydae He0OX0IMMOCTH BOJON. 3aKpbIB KOJIOY MPOOKOM ¢ BO3AYIIHBIM XOJIOJMIBHUKOM,
HarpeBarT ee 15 MUHYT Ha BoasHOM OaHe no 60°C, yacTo BCTpsiXuBas. 3aTe€M PEAKIMOHHYIO
CMECh OXJIAKIAIOT M BBUIMBAIOT B cTakaH ¢ 20 MiI JIeAsTHON BOJBI, IPU 3TOM 00pa3yroTcs 2 CIiosl.
BonHblii ci10#t cnuBatoT, a BhINAaBIIee HAa JHE MAciI0 (HUTPOOEH30:) ABaXKbl IPOMBIBAIOT BOJOM.
[Tocne otaenenus OT BOAbI CHIPON HUTPOOEH30JI NEPEIUBAIOT B CYXYI0 IPOOUPKY, H00aBISIOT 2-
3 kycouka npokaneHnoro CaCl, u HarpeBaroT cMech Ha BOJASHOHN OaHe, MOKa HUTPOOCH301 HE
CTaHET Mpo3pavyHbIM. [leperoHstoT HUTPOOEH30J U3 MaJIEHbKOM KOOl Bropiia miu nmpoOupku ¢
Hucxo el Tpyokoit npu 207-211°C. (Humpobenson nenvsa nepeconsims docyxa! Bozmooicen
63pu1s!)

Hanummre ypaBHeHue HUTpoBaHus OeH3o0isa. KakoBa posib CEpHOM KHMCIOTHI IPH HUTPO-
BaHUM apOMAaTHUYECKUX coenuHeHni? OOBSCHUTE MEXaHW3M HUTPOBAHUS apOMATHYECKHX CO-
€IMHECHU M.

Onvim 4. Cynbghuposarnue apomamuyeckux y2ne8000po0os

PeakTuBbl: 6€H30:1, TOIYOJ, KOHIEHTPUPOBAHHAS CEPHAst KUCIIOTA.

O6opynoBanue: XUMHUYECKUE CTakaHbl Ha SO M1, BOJsIHAs OaHs.

B npoOupku nmomemniaroT no 1 M1 KaXJ0ro U3 YriaeBoJOpOOB U M0 4 MJI KOHIIEHTPUPO-
BaHHOW CepHOW KHCIOTHL. [IpoOHMpkM 3aKkphIBalOT MPOOKAMH C BEPTHKAIHHO BCTABICHHBIMHU
TpyOKaMM M HarpeBalOT Ha KUIALIEW BOISHOM OaHe, 4acTo BCTpsAXHBas cMech. B mpoOupke c
TOJTYOJIOM HaOJII0JIA€TCs OCTEIIEHHOE PACTBOPEHHE YTIIEBOIOPO/Ia, B MPOOHPKE C OEH30I0M HH-
KaKUX M3MEHEHUI He mpoucxoaut. Korja pacTtBopeHne 3aKOHYUTCS, TO TPOOUPKH OXJIAXKAAIOT U
BEIIeCTBA U3 HUX BBUIMBAIOT B CTaKaHBI, coJiepskamiue 1mno 20 M1 BOABI.

OTMeThTe BU OTYUYHBILEHCS cMeCH. BriaenseTcst 11 HCXOHBIN YIriIeBOIOPO.I WIIH MIPO-
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OykT peakiuu? Crenaiite BHIBOJ O JIETKOCTH CYJIb()UPOBAaHUS Pa3IUUHBIX YIIIEBOI0po10B. O0b-
SCHUTE MEXaHU3M PEaKIUU CYIb(PUPOBAHUS TOIYOJIa U BIUSHUE aJIKUIBHOIO pajivKaa.
Jlabopamopuasa paboma Ne 12
Apomamuueckue y2nee000poovt ¢ KOHOEHCUPOBAHHLIMU DEH30IbHBIMU AOPAMU
Bonpocwt 0nsa noozomoexku K 3anamuio

Onvim 1. Hagpmanun.

PeaktuBbl: HadTaMH, KOHIIEHTPUPOBAaHHAS a30THAs KucioTa (1, 4), KOHIICHTPUPOBAHHAS
CepHas KHCIIOTa, CIIUPT.

Ob6opynoBanue: ctakansl xumuyeckue Ha 50 mi1, kosiba bynsena, Boponka broxuepa, Bo-
nsgHas OaHs.

1) Humposanue nagpmanuna. B npoOupky n00aBisioT K 4 MJI KOHIEHTPHUPOBAHHOM
a30THOW KHUCJIOTHI | T HaTalMHA MPU 4acTOM BCTpsixuBaHUU. CMech HarpeBalOT Ha KUISIIEH
BOJISIHOM OaHe 70 MOJHOTO pacTBOpeHUs HapTaluHa, a 3aTeM BBUIMBAIOT B 20 MJI XOJIOIHOH BO-
Ibl. BBIIEISIOTCS JKenThle KPUCTAIUIBI o-HUTpoHadTanuHa. Kpucramibl 0TcachlBalOT, IPOMBIBA-
I0T BOJOW M NEPEKPUCTAIIIM30BBIBAIOT U3 pa30aBIE€HHOrO CIMPTA, TeMIepaTypa IUIaBJICHUS O-
nurponadrammaa 61°C.

2) Cynvghuposanue nagpmanuna. B npodupky momemnaror 1 r HapTaJIuHa ¥ HArpeBarT
ero go ruiasnenus. Ilocne oxnaxaeHus xk HapTaIuHY 100aBIAOT 1 MJI KOHLIEHTPUPOBAHHOMN
cepHoll kucnoThl. CMech OCTOPOKHO HAarpeBaroT MPU BCTPSIXUBAHUU 1O OOpa30BaHUS OJJHOPOI-
HOM KHUAKOCTU. 3aTeM e€ OXJaXIalT, NMPUOABISIIOT 2—3 MJI BOJABI U CHOBa HarpesaioT. [Ipu
OXJIX/ICHUH BbLIEIsIeTCs B-HadTanmuHCynb(okuciora. B u30bITKe BOIBI KUCIOTA MOTHOCTHIO
pacTBoOpsieTCs.

B npo6upky nomemntaror 1 r HapTanmHa 1 1 M KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI U
HarpeBaroT Ha Kursiiel BoasHoi O6ane B TeueHue 10-15 mun. CMech mpH 3TOM BCTPAXHUBAIOT,
BO3TOHSIOMUICS HadTanuH cOpackBalOT CO CTEHOK 00paTHO B KUAKOCTH. [locie pacTBopeHus
HaTaIMHA CMECh OXJIAXIAIOT M K HeW OCTOpOKHO N00aBisioT 2-3 mi Boabl. HaGmionaercs
MIOJIHOE PAaCTBOPEHHE O ~HAPTAIUHCYIb()OKUCIOTHI.

Hanummre ypaBHeHuss HUTpoBaHUS U CyabhupoBanus HadTanuHa. OObACHUTE BIHUSHUE
TEMIEPATYpPbl PEaKMy Ha MECTO BCTYIUIEHMsSI CYJIb(OrpymIbl B apoOMaTHYECKOE KOJIbLIO HaTa-
auHa. OOpaTuTe BHUMaHKE Ha pa3jiMyue B CBOMCTBAX o - U B-Cynb()OKUCIOT HaTAINHA.

Onvim 2. o - u - Hagpmonwr.

Peaxmueuvl.: o - u - HadTONBI, STUIOBBIN COHUPT, 3-MPOLIEHTHBIN PACTBOP XJIOPU/A Kelle-
3a (III), 10-porieHTHBIN PacTBOP TUAPOKCHIA HATPHUSA, HOAUCTHIA METHJI, XJOPUCTHIH OCH30MI,
YKCYCHBIN aHTHAPHUI, S-TIPOLIEHTHBIA pacTBOp KapOoHaTa HATpus, |-TPOLEHTHBIA  pacTBOP
nepMaHTraHaTa Kallus, XJOpOo(QOopM.

Obopyoosanue: nuneTky, koiada byHzeHna, Boponka broxHepa, BozsiHas 6aHs, 0OpaTHbIHI
XOJIOIUIBHUK.

1) Oxucnenuea-, - nagpmonos. B nByx mpobupkax pactBopsitor mo 0,2 v o - u B-
Ha(ToNIOB B 3 M pacTBopa KapOoHata HaTpus. [locTeneHHO mpu BCTPAXUBAHUM NPUOABISIOT
pacTBOp nepmaHranara kanus. [Iporcxoaur odeciiBeunBaHUE PacTBOPOB.

Uewm BbI3BaHO 0OeciBeurBaHnEe PacTBOPOB? OOBICHUTE MTPOUCXOASIINE TPOIECCHI.

2) Bzaumooeiicmeue a-, -nagpmonos c¢ xnopuoom acenesa (I1l). Kpucrammmku - o u -
Ha()TOJIa MPU HArpeBaHUU PACTBOPAIOT B ABYX mpodupkax c¢ 1-2 mu cnupra. K nomydeHHbIM
pacTBOopaM MpHOaBIIAIOT MO Karie pactBopa xyuopuzaa xxenesa (I1I). B nmpobupke ¢ a- Hadromom
NosIBIISIETCS (PMOJIETOBOE OKpallliBaHue, a ¢ B-HapToJIOM - TeMHO-3eeHoe. YeM oObsicHsAeTcs
NOSBJICHHE UHTEHCUBHOTO OKpAIINBAHUS?

3) Ob6pasosanue nagpmonsmos. B mpobupku momermaror 0,1 r o -wnu B-avadrona u cMe-
IIMBAIOT C BOJOW. 3aMETHOTO pacTBOpeHust He HaOmojaerca. K cmecu 100aBisiiOT pacTBOp
ruapokcuaa Hatpus. [Ipu sTom HaGmrogaeTcss pacTBOpPEHKE OCaIKa.

Hanummre ypaBHeHHME peakuuu TUApOKcHna Hatpus ¢ Hadromamu. Kakue cBoiicTBa
MpOsIBIISIET HATOJI B 3TON peakiun’?

4) Benzounuposanue f-nagpmona. B npodupke pacreopstor (tsara!) 0,3 r B-nadrona B 5
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i1 40-IPOLIEHTHOTO pacTBOpa THUAPOKCHJIA HATPUA U IOOABIAIOT MO KaIUIAM NpPU CHILHOM
BeTpsixuBanuu 0,4 MJ1 XJOpUCTOro OeH3omiIa. 3aTeM CMeCh OCTOPOXKHO HarpeBalOT Ha TOpesKe
(mpozosrKas BCTpAXUBATh MPOOUPKY) A0 TEX MOP, MOKA PACTBOPUTCS BECh XJIOPUCTHIM OEH30MII.
Cmech oxnaxaaT. Beimagaror kpuctauisl 6eHzonadrona. Ero otduinbTpoBsiBaloT, NpoMbIBa-
I0T pa30aBlIeHHBIM PAaCTBOPOM THAPOKCHJIA HATpHUs, BOJOW, BBHICYHMIMBAIOT. llepexpucraiimso-
BBIBAIOT M3 ATUJIOBOTO criupTa. OnpenensoT TemMneparypy miasiaeHus (T. mwi. 107-108°C).

5) Ayunuposanue f- nagpmona. B npodupke pactBopsitor 1 r B-Hadroma B 5 mu 10-
MPOLEHTHOTO pacTBOpa IMApOKcHAa HaTpus. [Ipu oxyaxaeHWu U BCTPSAXUBAHUM 100aBIAIOT 1
MII yKcycHoro anruapuia. [Ipooupky 3akpbIBatoT mpoOKoil u elle pa3 BCTPAXUBAIOT. Beimanatot
KpucTayibl - HadTunanerara. Kpucramisl oTcachIBaroT, IPOMBIBAIOT BOJOW U MEPEKPUCTAILIN-
30BBIBAIOT U3 pa3daBiieHHOTO ciupTa (T. . 68°C).

Hanummure ypaBHeHHe peakiuu O€H30MIMPOBaHUA U auuiInpoBaHus -Hadrona. O0bsc-
HUTE MEXaHU3M 3TOi peakuuu. KakoBa poib rHIpoKCcHaa HATPUS B 3TUX PEAKLUAX?

6) Ionyuenue s¢pupa - nagpmona (neponun). K pacteopy 0,5 r f- nadrona B 2,5 mi ru-
pokcuaa Hatpus npubasistor 1,5 M oaucroro metuna. CMech HarpeBaroT B MpoOupke ¢ 00-
paTHBIM XOJIOJUIBHUKOM B TedeHHe 20—25 MUH Ha BOJAsHOW OaHe. 3aTeM CMeCh OXJIaKIaroT,
n00aBIISIOT BOABI. BhImamaer Maciio, 3aKpUCTaJUIM30BBIBAIOIIEECS MTPH TPEHUU CTEKIJISTHHOW Ta-
JIOUKOM O CTEHKH MpoOUpku. MeTusoBsIit 3dup - HadToIa 001a1aET TPUATHBIM 3aIIaXOM.

Paccmotpute Mexanusm obpaszoBanus ddupa - HapTona. KakoBa posib mienodn B 3TOM
peakuuu?

7) Kauecmeennas peaxyusi na - nagpmon. B npodupke pactsopsitor 0,1 r f-nadrona B
2,5 ma 10-mpoleHTHOTO pacTBopa THAPOKCHAa Harpus, nmpubasusior 0,5 mi xmopodopma.
CMmech CHITBHO BCTPSIXUBAIOT. [Ipy 3TOM pacTBOp cHavajga OKpamuBaeTCs B CHHUMN IBET, 3aTEM B
3eJICHBIN U, HAKOHEIl, B KOPUYHEBBIN.

Onwvim 3. CybcmanmusHoe (npsimoe) Kpauenue.

Peaxmuevl: KOHro KpacHblii, pazbaBieHHas consHas kuciota (1:1), 2 H. pacTBop KapOo-
HaTa HaTpHSI.

Obopyoosanue: crakaH xuMudeckuid Ha 50 M, Kycouku Oenoil XJom4aToOyMakHOM
TKaHHU.

B crakan Ha 50 MJI MOMEIIAIOT PACTBOP KOHIO KPACHOTO M KYyCOUEK XJIOMYAaTOOYMa)kKHOM
TkaHu. CMech HarpeBaloT A0 kureHus. OKpalleHHYI0 B KPAacHBIA IBET TKaHb MPOMBIBAIOT BO-
JIOH, a 3aTeM MOTPYKaloT B CTaKkaH C paz0aBieHHON KHUCIOTOM. TKaHb OKpalIMBaeTCss B CUHUI
nBeT. [Ipy morpyxeHuM TKaHU B PacTBOp KapOOHATa HATPHs CHOBA IMOSBIISIETCS KpacHasi OKpac-
Ka.

Hanummmre ypaBHEHHE peakIiy MOJydeHHs] KOHTO KPACHOTO M CTPYKTYPHBIE (POPMYIIBI
€ro B KHCJION U LIEIOUHOH cpejie.

Onvim 4. Aumpayen.

1) Humposanue anmpayena.

Peaxkmuevl: anTpaneH, nensHas ykcycHas Kuciora, 20-IpOLEHTHBI pacTBOp HUTpPATa
aMMOHUSI, KOHIIEHTPUPOBaHHAs cepHas KHUCIoTa, okcu Xxpoma (VI), aHTpaxMHOH, IIMHKOBas
TBLTh.

Obopyodosanue:xonba byHsena, Boponka broxuepa.

He6omnbiioe konuuecTBO aHTpalleHa pacTBOPSIIOT MPU HAarpeBaHUU B 3-4 MII JIeHOM yK-
cycHOH KucnoTsl. K mosyueHHOMY TemIoMy pacTBOpPY OCTOpPOXHO mpmiuBaioT 1 mim 20-
MPOIIEHTHOTO PacTBOpa HUTpaTa aMMOHUS B KOHIIEHTPUPOBAHHON cepHO# kuciore. CMech Te-
pemenmBaroT. OOpasyercst SpKO-KENThIH 0CaZ0K HUTpoaHTpaleHa. Ecian ocanok mioxo Bble-
JSIETCsI, TO BBUIMBAIOT CMECH B XOJIOJIHYIO BOJY.

Hanummre ypaBHeHUe peakilii HUTPOBAHUS aHTpalleHa.

2) Okucnenue anmpayena.

B mpobupke pactBopstot 0,1 T aHTpaneHa B 3 M JensHOW ykcycHoW kucioTsl. K pac-
TBOPY NpuOaBisitoT 2 My okcuaa xpoma (VI) B mensHol ykcycHoM kuciore. BHadane peaknus
uzeT OypHO; KOTJla peaklus 3aMeUIIeTCs, CMECh HarpeBaloT 5 MUH M BBUIMBAIOT B CTaKaH C BO-
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Joi. Beiaensercs skenTeld ocafok aHTpaxukoHa. OcaJoK OTCachlBAaIOT, IPOMBIBAIOT BOAOM Ha
bunsTpe.

3) Boccmanognenue anmpaxunoHa.

B npoOupky nmoMemniaroT 4acTh MOJIy4€HHOTO aHTpaxuHoHa, 3 M 10-mpoueHTHoro pac-
TBOpPA TMAPOKCUA HATPUS, HEMHOI'O LIMHKOBOM IIBUJIM U CMECh HarpeBaroT 10 kuneHus. Ilossis-
eTCsl KpacHas OKpacka aHTparuapoxuHoHa. [Ipu B30anThIBaHMU pacTBOpa LBET HCYE3aeT, TaK
KaK IPOMCXOJUT OKHCIIEHUE aHTPAruIpOXHUHOHA /10 aHTPAXMHOHA KUCIOPOAOM BO3/yXa.

Hanummre cxembl peakiinii OKUCICHHS aHTPalleHa U BOCCTAHOBIICHUS aHTPAXUHOHA.

Jlabopamopnasn paooma Ne 13
Denonwt
Bonpocs! U151 NOATOTOBKH K 3aHATHIO

Onwvim 1. Peakyusi peronos ¢ xnopuoom swcenesza (111)

Peaxmusvi: 1-npouieHTHBI pacTBOp (heHona, 1-TMpOLEHTHBIA pacTBOp M-Kpes3ona, 1-
MPOLIEHTHBINA PACTBOP 71-Kpe30Jia, 1-MpOIeHTHBIN pacTBOP MUPOrauioia, | -mpoieHTHbII pacTBOp
pe3opurHa, 1-IponEeHTHBINA pacTBOpP TMIAPOXMHOHA, |-NPOLIEHTHBIM pacTBOp MUpOKaTexXuHa, -
MIPOLICHTHBIN pacTBOp xjopuaa xkenesa (1), aTunoBeiii ciupT, consHas KUcioTa (KOHI).

Obopydosanue: TATICTKH.

OnbIT MPOBOJAT € KaXAbIM U3 (eHONOB. B KaxIyro MpoOupKy NpUIMBaiOT 1mo 1 Mi pac-
TBOpa COOTBETCTBYIONIIETO (eHONa W MmpuOaBisroT kammo xiopuaa xkemneza (1), Tossusercs
WHTEHCUBHOE OKpaIlluBaHue: s GeHona — GuoneToBoe, i M-Kpe3oiia — KpacHO-(hHOJIETOBOE,
JUIsL n-Kpe3oja — TEMHO-CUHEE, Ui MUPOKAaTeXHUHA U FMAPOXHUHOHA — 3eJEHOE, IS Pe30pLIMHa -
¢duonerosoe.

Hanumure ypaBHeHUs B3aumoieicTBus GpeHosnos ¢ xaopunom xkenesza (111). Yem o0bsic-
HSIETCS TIOSBIICHUE SIPKOW OKpacKu?

Conepxxumoe npodupku ¢ Gpenosiom u xyuopuaom xenesa (1) pazgenurs Ha ne yactu. K
OJTHOM T0OaBUTh HECKOJIBKO Kalleslb CIIUPTA, K JPYrol — pacTBOpa COISTHON KUCIOThI. OOBACHH-
T€, IOYEMY MCYE3aeT OKPACKa B OIBITAX CO CIIUPTOM U COJITHOW KMCIIOTOM.

Onwvim 2. Peakyus ¢enona ¢ azomucmotri KUCiomoti

PeakTuBbl: 5-poLIeHTHBIN pacTBOp (eHoJa, S-IPOLEHTHBI PAcTBOP HUTPUTA HATpPHS,
KOHIIEHTPUPOBaHHasl CepHasi KUCIIOTA.

O6opynoBaHue: TUTIETKH.

B npoOupky nomemaror 0,5 MJI KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI U MPH OXJaXKAe-
HUU 100aBistoT 2-3 karum pactBopa (enosa. K momyueHHOMY OECIIBETHOMY PacTBOpPY IMpHU
OXJIXK/IEHUH TPHOABISIOT KAl pacTBopa HuUTpuTa Hatpus. OOpasyeTcsi HHTEHCUBHO OKpa-
HIeHHas cMech. HanuiuTe ypaBHeHHE peakiuu.

Onwvim 3. Obpazosanue u pasznodceHue eHonsmos

PeaxTussl: heHON, 2 H pacTBOp cudpoxcuoa Hampus, 2 H pacTBOp KapboHarta HaTpus, 2 H
pacTBOp CEpHON KHUCIIOTHI.

1) O6paszosanue u cuoponus genorsmos. K 0,1-0,3 v dhenona npubdasssror 1-2 mir pac-
TBOpa rujpokcuna Harpus. [locreneHHo nmpoucxoaut pactBopenue (enona. Cmech HarpeBaroT
JI0 TIOJTyYeHHUS! OAHOPOTHOMN >KUIKOCTH. K OXJlaXI€HHOMY pacTBOpY MPHIIMBAIOT Pa30aBIEHHYIO
cepHyro Kucinoty. HabmogaoT nomyTHeHHe pacTBopa. Hamummre ypaBHeHHe peakuu odpa3o-
BaHus QeHossATa HaTpus. OObsICHUTE MPUYMHY IIOMYTHEHUS CMECH MPU PEaKlUU C CEpHOM Kuc-
JIOTOH.

2) Peaxyus ¢henona ¢ consimu yeonvHou Kuciomsl. JIns IPOBEACHUS OMBITa B JBE MPO-
oupku mnomemator no 0,1-0,2 r ¢enona. B onny mpunmBaror 1-2 mi pacTBopa kKapOoHarta
HaTpus, a B IPYTyIo — Takoil ke 00beM rugpokapOonara Hatpus. HaOnrogaercs au pacTBopeHue
¢deHona u oOpa3oBaHUE OJHOPOAHOM KUAKOCTH B 00eux mpoOupkax? O yem CBHIETENbCTBYET
3TOT onbIT? Hamummre ypaBHeHue peakiuu kapOoHata HaTpus ¢ ¢eHosoM. Kakue cBoiicTBa
IpOSIBIISIET (PEHOI MPU PEAKLIUHU CO IET0YaMu U KapOOHATOM HaTpusi?

Onwvim 4. Peakyuu snekmpoghunvroeo 3amewenus 6 gpenonax. bpomuposanue

PeakTuBsbl: S-ipo1ieHTHBIN pacTBOp (eHosa, OpoMHas Boja.
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O6opynoBaHue: MUTIETKH.

B npobupky nomemmaror 1 M BogHOro pactBopa (eHoja U NpU BCTPSIXUBAHUM IO Karl-
JsM puOaBISIOT OpoMHYIO Boay. PacTBop oOeciiBeunBaeTcs U BbIagaeT Oenblii ocanok. [lpu
no0aBiieHUH N30bITKa OPOMHOM BOJIBI OCAJOK NIPEBPAIIACTCS B KEITHIH.

Hanummre ypaBHeHHe peakiuu OpoMHUpoBaHus (EeHONIa U pAaCCMOTPUTE MEXaHU3M JIaH-
Horo nporecca. CpaBHUTE JIETKOCTh OpoMupoBaHus (eHona, OeH3ona u tosyona. Kakoit mpo-
IYKT 00pasyeTcs npu AeHCTBUU U30bITKa OpOMHOI BObI HAa TpuOpoMpenon?

Onwim 5. Ilonyuenue u ceoticmea NUKPUHOBOU KUCTIOMbL

PeakTuBbl: ()eHON, KOHIICHTPUPOBAHHAS CEpHAsi KHUCJOTA, a30THAS KUCIOTa (IJIOTHOCTh
1,5 r/cm®), rimoko3a, kKapboHAT HATPHS.

O6opynoBanue: BojsHas OaHsl.

1) IHonyuenue nuxkpunosoil kuciomsi. B mpobupke octopokno cmemmuBaioT 0,51 deHona
¢ 1,5MJ1 KOHIIEHTPUPOBAHHOM CEPHOU KUCTOTHI (msea!), 3aTeM CMEeCh HarpeBaroT 0 MOIYYSHUS
OJTHOPOJHOM KUIKOCTH. OXJIQXKJIEHHYIO KMIKOCTh OCTOPOKHO MEpPEIMBAIOT B MPOOUPKY, CO-
JepKallylo 2 MJI BOJABI, U MOCTENEHHO NMPWJIMBAIOT JBIMAILIYI0 a30THYIO KHCIOTY. PactBop
OKpAIIIMBAETCsl B TEMHO-KPACHbII 1[BET. 3aTeM CMeCh HarpeBaroT 15 MUHYT Ha BOASHON OaHe, U
MOCJIE OXJIAXICHUS pa30aBISAIOT PaBHBIM OOBEMOM BOJBI. BBIAETSAIOTCS KENThle KPUCTAIUIBI
HNUKPUHOBON KUCIIOTHI.

2) Ceouicmea nuxkpuHogoil Kuciomsl. B TpOOMPKY MOMEINAIOT HECKOJIBKO KPHCTAILIOB
NUKPUHOBOM KHMCIOTHI, 3 M pacTBopa kapOoHata HaTpus u 0,11 riaroko3sl. CMech HarpeBaroT U
KUIIATAT HECKOJIbKO MUHYT. OKpacka MeHsIeTCsS O KpOBaBO-KpPAacHOM, a MpH MOAKUCIEHUHU CTa-
HOBUTCS] OPAHKEBO-KEITOM.

Hanumure ypaBHeHHe peakliuu HUTpOBaHMs (peHOJIAa TpU MOJYyYEHUH MUKPUHOBOM KHC-
70Thl. UeM BBI3BaHO M3MEHEHHE OKPAaCKU pacTBOPA IPU peakUH NUKPUHOBON KHUCIOTHI C IIIO-
K030i1? OOBACHUTE MEPEX0/Ibl OKPACKHU B 3aBUCUMOCTH OT pH pactBopa.

Onwim 6. Cynvgpuposanue ¢enona

PeaktuBbl: (heHOJI, KOHIIEHTPUPOBAHHAS CEpHAsi KUCIIOTA.

Ob6opynoBanue: BofsHas OaHsl.

K 3 M3 KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI OCTENEHHO MPHU BCTPSXUBAHUU MPHOaB-
Js110T 21 (heHona. (Ocmopooicno! @enon svizvieaem odxcocu!) CMech pa3uBalOT B JIB€ IPOOUPKH.
B oany u3 Hux nocreneHHo 100aBisAOT 3-5 Mil xono01HOM Boabl. [Ipu aToM eHon Beiaensercs B
BUJIE MYTH, OSABIsETCA 3amax. Jpyryio nmpoOupKy ¢ OAHOPOAHOM CMEChbIO HarpeBaroT Ha BOJS-
HOM OaHe 5 MUHYT W HOCJe OXJIaXACHUs ee BbuIMBalOT B 10 mi xonoaHoi Boabl. lonydyenHast
CMeCh OCTaeTcs OJTHOPOTHOM, 3amax (eHosia OTCYTCTBYET.

OO0bsicHUTE MPOUCXOXKIECHUE U3MEHEeHUN B cMecu. Hamumure ypaBHeHHE CylbpupoBa-
Hus penona. Kakoro tumna sta peakius?

Onwvim 7. Boccmanogumenvhbvie c8oUcmea MHO20AMOMHbBIX (PeHON08

PeakTuBBI: 5-TIpOIIEHTHBIE PACTBOPHI MUPOKATEXMHA, PE30pPLHUHA, THMAPOXMHOHA, IUPO-
rajijiojia, aMMHUa4YHbIA PacTBOpP OKcUa cepedpa.

O6opynoBanue: BofsHas OaHsl.

B kaxnayro u3 npoOHpoK, coaepKamux mo 1 Ml Bcex pacTBOPOB MHOTOATOMHBIX (E€HO-
JI0B, 100ABIISIOT aMMHUAYHBIA pacTBOp okcuza cepedpa (0,5 mir) u HarpeBaroT Ha BOJSHOU OaHe.
[TosBnsieTca YepHbINA OCAIOK.

OOBsicHUTE IPOUCXOAIINE U3MEHEHUS B TPOOHPKaX.

Onvim 8. Oxkucnenue genonos

PeakTuBbl: pacTBOpHI (eHONA, MTUPOKATEXUHA, PE30PIHMHA, THAPOXUHOHA, MUPOTaJlIoa,
1-nponeHTHBIN pacTBOp MEpMaHraHaTa Kajus, S-MPOLIEHTHBIM pacTBop KapOoHaTa HaTpus, 1-
IPOILICHTHBIN PacTBOP HUTpaTa cepedpa.

Ob6opynoBanue: BoAsHas OaHs, TUIETKH, IPEAMETHbIE CTEKIIA.

1) Oxucnenue ¢penona. K pactBopy kapOoHaTta HaTpus NpUOABISIOT BOJTHBII pPacTBOP
(denona. 3aTeM npu B30aNThIBAHUY MPUIUBAIOT 110 KAIUISIM PAcTBOp MepMaHraHara kanus. Pac-
TBOp OOeCIIBEUMBACTCS, M BBINAAaeT Oypblil ocamgok. OO0bAcHUTE HaOMIOTAaEMOE H3MEHEHHE
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OKpaCKH.

2) Oxucnenue mHo2oamomuulx ¢enonos. Ha npeMeTHOE CTEKIIO HAHOCAT 110 Karuie pac-
TBOPOB MHOTOATOMHBEIX (eHonoB. K kaxmomy w3 pacTtBopoB goOamistoT mo 1 kamie 1-
MPOLIEHTHOTO pacTBopa HUTpara cepedpa. [Ipoucxoaur Boccranosienue cepedpa. CKopocTh pe-
akuuy paznuyHa. OueHb MEIJICHHO BOCCTaHABIMBAET cepeOpo Pe30pLMH, THAPOXUHOH U IHPO-
KaTeX’H — MHTeHCHUBHee. bricTpee Bcero okucisieTcst muporauion. Ero pactBop cTaHOBUTCS KO-
PUYHEBBIM M Ha TIOBEPXHOCTH BBIACISCTCS TUIEHKA METANTMIECKOTO cepedpa.

Jlabopamopnasa paboma Ne 14
Anvoezuowvl u Kemouwl

Onwvim 1. Ilonyuenue anvoe2udos u Hekomopule ysemHule peaKyuu Ha HUX.

PeakTuBsl: 3THIIOBBIN cupT, 10-porieHTHBIH pacTBOp Gopmanbaeruaa, 10-mponeHTHbIH
pacTBOp YKCYCHOTO ajibjeruaa, GyKCUMHCEpHUCTAs! KUCIIOTa, KOHLIEHTPUPOBAHHAS COJIIHAs KHC-
JI0Ta, 2-TIPOLIEHTHBIN BOAHBIA pacTBOP HUTPONpPYCCHUIA HATPHs, aleToH, 10-mpoleHTHbIN pac-
tBOop NaOH .

O6opynoBanue: Cipallb U3 METHOW MPOBOJIOKH, ITUIIETKH, U30THYTHIE TPYOKH.

1) Peaxyus anvoeeudos ¢ ¢gykcuncepnucmoii kuciomou. B npoOupky HamupaooT 1 mi
pacTBopa (pyKCHHCEPHUCTOW KHCIOTHI U JIOOABIISIOT HECKOJBKO Kareib 10-mporeHTHOro pac-
TBOpa popmanbaeruaa. [lpodbupky craBsat B mratuB. Bo BTopyro mpoOUpKy K PyKCHHCEPHUCTON
KHCJIOTE JOOABIIAIOT TAaKOE ke KOIM4ecTBO 10-IPOLEHTHOTO pacTBOpa YKCYCHOTO albJeruia u
TOKE OCTaBJIAIOT ee. Uepes HECKOIbKO MUHYT B mpoOupke ¢ GpopmanbaeruoM nosisusiercs ¢puo-
JIeTOBasi OKpackKa, a B MPOOHPKE C YKCYCHBIM aJIbJIETUIIOM - PO30BO-(hHOJIETOBASI.

[Ipu noGaBieHuH K OKpamleHHBIM pacTBopaM 1o 0,5 MII KOHIIEHTPUPOBAHHOW COJSTHON
KHCJIOTHI TIPOUCXOST CIEAYIONINEe U3MEHEHHS: OKpacKa B MPOOUPKe ¢ POpPMaIbACTHIOM Tepe-
XOIUT B (PMOJIETOBO-CHHIOK. A B MPOOHPKE C YKCYCHBIM albJETUIOM 4Yepe3 HECKOIbKO MUHYT
OHa MCUe3aeT.

OOmbsicHUTE pe3ynbTaThl omblTa. YTO cOOOM mpencTaBiseT (QyKCHHCEpHHUCTas! KHCIoTa?
[Touemy mpu 100aBIEHUHU aTBACTHIIOB K OeCBETHOW (PYKCHHCEPHHUCTOH KHCIIOTE TOSBISIETCS
OKpacka?

2) I[semnas peaxyusi na ¢popmanvoeaud ¢ pezopyurom. B npodupky Hamusarot 3 mi 0,5-
IPOILIEHTHOTO pacTBopa pe3opuuHa v 1 mu 10-npoueHTHOro pacrsopa dopmanbaeruaa. [uner-
KOW OCTOPO’KHO IO CTEHKE JT00aBISAI0OT 1-2 MJI KOHIIEHTPUPOBAHHOUW cepHOM KucioThel. Ha rpa-
HUIIE JIBYX JKUJKOCTEH MOSBIAETCS MAIMHOBOE KOJIBIIO.

3) Ionyuenue ykcycnoeo anvoecuda okucienuem dsmunoo2o cnupma okcuoom meou (11).
Jlnis mosryyeHHsl YKCYCHOTO allbJIeTH/1a CMauMBalOT CIIUPTOM CTEHKU cyxol mpobupku. Harpe-
BAIOT CIIMPaJIb U3 MEIHOW MPOBOJIOKH B IJTAMEHHU Ta30BOW TOPEJIKH 10 00pa3oBaHUs Ha €€ TO-
BEPXHOCTH yepHoro Hayeta okcuzaa menu (ll). PackaneHHyro mokpacHa crnupaib OIMYCKaloT B
MOJTOTOBJICHHYIO TIPOOUPKY. DTy ONepaIfio MOBTOPSIOT HECKOJIBKO pa3. DTUIIOBBINA CITUPT Ipe-
BpalaeTcss B YKCYCHBIA anbJieru], UMM pe3kuil 3anax. (Hroxams ocmopoocno!) B He-
OOJBINX KOHIICHTPANUSAX YKCYCHBIH ajbJIeTH]l MaxHeT si0JokamMu. OOHAPYKUBAIOT €T0 IBETHOU
peakuueit ¢ pyKCMHCEpHHUCTON KHUCIOTOH.

Hanwmmre ypaBHeHHE peaky OKHCIICHHUS STHIIOBOTO CIIMPTA B YKCYCHBIN allbICTH/T OK-
cumom meau (I1).

4) Peaxyusn anvoe2uoos u kemounog ¢ Humponpyccuoom Hampus. B aBe mpoOupKu HaU-
BAIOT MO | MJI JMCTUILIMPOBAHHOM BOJBI, 3aT€M B OAHY M3 HUX J00aBisitoT 0,5 MII yKCyCHOTO
IbJeTUAA, B JPYTYIO — Takoi ke 00bEM ameroHa. K moimydeHHBIM pacTBOpaM MPHUIIMBAIOT 10
0,5 mn pactBopa Hutpomnpyccuaa Hatpus Naz[Fe(CN)sNO] u 0,5 mi 10-nporieHTHOTO pacTBOpa
NaOH.. HabmonaroT nosiBieHre KpacHO-(HOJIETOBOTO OKPAIIUBAHHS, KOTOPOE TPH CTOSHUH
HEePeXOaNT B JKENTOE, a B CIIydae alleToHa — B BULITHEBO-KPACHOE.

Crnemyer OTMETHTB, UTO OoJiee IpKOe OKpaIllWBaHUE JAr0T KeTOHHL. [[BeTHas peakuus Ha
alleTOH ¢ HUTPOIpyccuIoM HaTpus (mpoba Jlerans) mpuMeHsieTCsl B MEIULIMHE.

Onwim 2. [lonyyenue ayemona

PeakTuBbl: areraT KaJbIus, alleTOH, CBEXEIPUTOTOBICHHBIN, KOHIIECHTPUPOBAHHAS YK-
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CyCHasl KHCIIOTa.

Ob6opynoBanue: MPoOUPKH, MPOOKH C U3OTHYTHIMU T'a300TBOIHBIMH TPYOKaMHU.

1) Ionyuenue ayemona nupoaruzom ayemama xaavyus. B cyxyi mpoOUpKY HaCHINAIOT
0e3BOJHBIN areTaT Kajblus (3-4cM BBICOTOM), PAaBHOMEPHO PACHpPENESIOT €ro Mo HIDKHEH
cTeHke npoOupku. [IpoGupKy 3aKphIBatOT MPOOKOM, H30THYTOM IO TYIBIM YTJIOM, 3aKPETISIOT
B JIallKe IITaTHBAa C HAaKJIOHOM B CTOpPOHY npoOku. KoHel ra3o0TBOAHOI TPyOKH OMyCKaloT B
npoOUpKy — NpUEMHUK ¢ 1,5-2mMi1 nucTMIUIMPOBaHHOM BOJAbl. CHavajga MpPOrpeBarOT BCIO IIPO-
OMpKYy, 3aTeM MpOKaluBaloT e€, HaunHasg co AHa. Conb MJIaBUTCS, 3aT€M pasjlaraercs ¢ oopaso-
BaHUEM alleTOHA.

Onvim 3. Peakyuu nykieo@uivHoeo npucoeourHenus K KapoOoHUIbHOU epynne

PeakTuBbl: HachIeHHBIH pacTBOp ruapocyinbdura Hatpus NaHSOs, ameron, 10-
nporentHsiii pactBop HCI, 10-npouentasiii pactBop NaCOs.

Ob6opynoBanue: e, MpeaIMETHbBIE CTEKIIa, MUKPOCKOII.

B nmpoOupky HammBarOT 3 MJ HACBIIIEHHOTO pacTBOpa THAPOCYIb(UTA HATPUS U MPU
SHEPTUYHOM BCTpsAXUBaHUH N00aBisrOT 1 Mi anerona. Cmeck pazorpeBaetcs. [Ipu ee oxmaxme-
HUU B JIEJITHOM BOJIE BBIMAJACT KPUCTAJUIMYECKUN ocamoK. Eciu ocagok cpasy He MOsABIsETCH,
TO KPUCTAJUIM3ALUIO BBI3BIBAIOT IMOTUPAHUEM CTEKJISHHOW MajlouKod cTeHKu npoOupku. Ilepe-
HOCSIT HEMHOT'O KPHCTAJUIOB TUAPOCYIH(GUTHOTO COSTUHEHHS alleTOHA Ha MPEIMETHOE CTEKIIO U
paccMaTpuBaroT UX (GopMy MOJ MUKPOCKOIIOM Tipu yBennyeHud B 120 pas.

Hanummre ypaBHeHHe peakiy aleToHa ¢ TUAPOCYIb(PUTOM HATPUS U PACCMOTPUTE €€
MexaHu3M (An). BozMoxkHa 11 peakuys ¢ METUIIITHUIIKETOHOM WJIU TU3THUIKETOHOM?

Kpucrannsl ruipocynb(UTHOTO MTPOU3BOJHOTO alleTOHA OT(HUIBTPOBBIBAIOT U MEPEHOCAT
B J1Be poOupku. B oxHy npobupky nprimmBaroT 1 mi 10-mporieHTHOro pacTBOpa COJSTHON KHC-
70ThI, B Apyryto — 1 ma 10-nponienTHoro pactBopa Na,COz. Crerka HarpeBatoT NpoOOUPKU U OT-
MEUaroT 3amax BBIICISAIONIMXCS HapoB. (Hroxams ocmopooicto!)

Hamnumure ypaBHEHUSA 3TUX pEaKLIMA.

Onbim 4. Peaxyuu oxucnenus anvoe2udos

Peaktussl: GpopmanuH (40-nmpoueHTHBIN pacTBOp (opMalibJeruaa), S-MpOLEHTHBIH pac-
TBOp (popmanbaeruja, aueroH, |-TMpOLEHTHBI pacTBOpP TMIPOKCHIA HATpus, 2-NPOLIEHTHBIN
pactBop cyibdara meau (11).

Ob6opynoBanue: 6aHU BOJSHBIE, TEPMOMETPHI.

1) Oxucnenue opmanvoecuda ammuauHbM pacmeopom cuopoxcuda cepebpa (peaxyust
«cepebpsaHoeo 3epkanay). JIns momydeHust «cepeOpsiHOTO 3epKajiay HeO0OXO0IUMO CHaudajaa Xopo-
IO BBIMBITH MPOOMPKY. 151 3TOro B nmpoOupke KUMATAT (OCTOpOoXkHO!) B TeueHHe 1-2 MUHYT
0K0J10 5 M1 10-IIPOIIEHTHOTO pacTBOpa TMAPOKCUAA HATPUSA, a 3aTEM CIIOJIACKUBAIOT €€ TUCTHII-
JUPOBAHHOM BOJON. B BBIMBITON MpOOHpPKE TOTOBAT aMMUAYHBIM pacTBOp T'MIPOKCHAA cepedpa:
K 2-3 M 1-IIpOLIEHTHOrO pacTBOpa HUTparTa cepedpa MpuOaBIAIOT MO KallisiM MPH BCTPSXHUBA-
HUM S-TIPOLIEHTHBIM pacTBOp aMMMaKa Ji0 TeX HOp, MOKa 0Opa3yromuiicss cHavyajga 0caoK MoJ-
HOCTbIO pacTBOpHUTCA. M30BITOK aMMHaKa B pacTBOPE CHUXKAET YyBCTBUTEJIBHOCTH peakiuu. K
MOJy4YEeHHOMY O€CIIBETHOMY pacTBOPY NMPHOABISIOT HECKOJIBKO Kallelb S-MPOILEHTHOTO PacTBO-
pa GopMasibJIernia U OIyCKAIOT MPOOUPKY Ha HECKOJIBLKO MUHYT B BOAsHYIO OaHto (60-70 °C).
Ha ctenkax mpoOHMpKU MOCTENEHHO BBIJEIACTCS CIION cepedpa B BUJIE 3epKaja, HHOTAA cepedpo
BBIJIETISIETCS B BUJIE TEMHOTO OCaJIKa.

Hanummre ypaBHeHUs peakiuii 00pa3oBaHHsl aMMHUAYHOTO pacTBOPA THAPOKCHIA cepeO-
pa ¥ okucIeHHs UM (opmanbpaeTua 10 MypaBbHHON KHUCIOTHL. [lombGepute kodhHUIMEHTHI.
Berynaer nu B 3Ty peakuyio alleToH U JpyTrue KETOHBI?

2) Oxucnenue gpopmanvoecuoa cuopoxcuoom meou (11). B mpobupky HamuBaroT 2 mi 5-
IPOIIEHTHOTO pacTBopa hopManbaeruaa, 2 mii 10-mporeHTHOro pacTBOpa rMAPOKCUIA HATPUS U
MIPU BCTPSXUBAHWUU JOOABIAIOT MO KaruIsiM 2-TIPOIEHTHBIN pacTtBop cyiabdara menu (1) mo mo-
ABJICHUSI HEHMCcUe3arolllell B3BecH. BEpXHIOI 4acTh JKMIKOCTH HArpeBaloT JO Haydajga KUIECHHS.
['onmybast okpacka MEHsIETCsSI Ha KeNTyIo (0CaloK), a 3aTeM Ha KpacHYyIo (0caoK). DTa peakius,
KaK U peakus «cepeOpsSHOTO 3epKaiay, SIBISIETCS KAUeCTBEHHOH peakIiei Ha ajibIeruIbl.
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Kakue coeauHeHus Meau MMEIOT ToiyOyro, KENTyl0 UM KpacHylo Ookpacky? Hamwmmure
ypaBHEHHUE peakuu OKucieHus Gopmanpaeruaa ruapokcuaom meau (1) B MypaBbuHyto Kucio-
Ty. Illogbepure ko3 uueHTo!.

Jlabopamopuasa pavoma Ne 15
Monokapbonogsie Kuciomaol

Onvim 1. Pacmeopumocme npedenbHulX KapOOHOBLIX KUCIOM 6 800€ U 8 OP2AHUUECKUX
pacmeopumensix

PeakTuBbl: KapOOHOBBIE KHCIIOTHI: MypaBbHHAsI, YKCYCHAasI, CTeapUHOBAs (MM MaIbMHU-
TUHOBAS ), TUITUIIOBBIN dPup (Wi OSH30T).

O6opynoBaHue: ITATUB C IPOOUPKAMHU.

B npo6upku BHOCAT 110 0,5T CleAyOmuX KUCIOT: MypaBbUHOM, YKCYCHOM, CTE€apHUHO-
BOIl 1 106aBisA0T 10 2 Ml Bosibl. Coaepxumoe NpoOUpoK B3OANTHIBAIOT, €CJIM KUCIOTA HE pac-
TBOpsiETCs, MPOOUPKyY HarpeBaroT. [locie oxmakaeHns 0TMEYaIOT PACTBOPUMOCTD B BOJE B3SITHIX
JUTSL OIIBITA KUCTIOT.

OnbIT MOBTOPSIFOT, HO B KAYECTBE PACTBOPHUTENS MCIOIB3YIOT AUATHIIOBBIN 3dup (Mim
6en3oin). OTMEYaroT pe3ynbTaThl B paboyeM KypHaIe.

Onwvim 2. CpagneHnue cuvl KapOOHOBbIX U MUHEPANbHBIX KUCIOM

Peaktussl: 0,1M pacTBOpsl MypaBbUHOM, YKCYCHOU, CTEAPUHOBON U COJISTHOW KHUCTIOT.

ObopynoBanue: yHuBepcaIbHas HHAWKATOpHAst Oymara co mkanoi pH.

Ha nonocky ¢unbTpoBanbHONH OymMaru HaHOCST IO Kalljle paCTBOPOB OPTaHUYECKUX U
HEOPraHMYECKUX KHUCIIOT U IO IKaje onpenessitor pH 3Tux pacTBopoB. Pe3ynbTaTsl ONBITOB 3a-
MUCBIBAIOT B paboyeil TeTpaiu.

Onwvim 3. Ilonyuenue u ceoticmea MypagbuHou KUCIOMbl

PeaktuBbl: xja0podopm, 10-IpoIIeHTHBIN pacTBOP TUAPOKCHIA HATPHUS, |-TIPOLIEHTHBIN
pacTBop HUTpara cepedpa, S-TPOLEHTHBIN PacTBOpP aMMHaKa, MypaBbUHAs KucioTa (wiu ¢Gop-
MHUAaT HaTpus), KOHLEHTPUPOBAHHAsl CepHasi KUCIO0Ta, 10-MPOIEHTHBIH pacTBOp CEPHOM KHUCIIO-
ThI, S-TiporieHTHBIN pacTBop KMnO4, n3BecTkoBas Boja.

ObopynoBaHue: 6aHU BOASHBIEC, H30THYTHIE FA300TBOHBIE TPYOKH, MMUIIETKH, ITATUB C
IpOOUpPKaMH.

1) Ionyuenue mMypagburoil KUCIOMbL 2UOPOIUZOM XL0POopma. B MpoOUPKY HATHBAIOT
5-6 kanenp xyopodopMma, 100aBisA0T 2-3 M1 10-pOLIEHTHOrO pacTBOpa THAPOKCHUIA HATPUS U
IPU BCTPSAXUBAHUU OCTOPOXKHO HArpeBaroT B TeueHue 3-4 MuHyT. CMech He JIOJKHA KUIIeTh, TaK
KaK XJIOpO(OPM MOKET UCTIAPUTHCS.

Hanummre ypaBHeHHE peakIMU MOJTyYEHUS MypaBbUHOW KHCIOTHI THIPOIU30M XJIO-
podopma (B mIeI0UHOM cpesie 00pazyeTcs Coib MypaBbHHOM KUCIOTHI — JOpMUAT HATPHS).

2) Bzaumooeticmeue Mypasbunol KUCIOMbL C AMMUAYHBIM PACMBOPOM SUOPOKCUOA Ce-
pebpa (peaxyus “cepebpsinoco 3epxana’). B Monexkyne MypaBbUHOW KUCIIOTHI UMEETCS ajbie-
THJIHAs TPYIIA, TIOATOMY OTKPBITH €€ B PACTBOPE MOXKHO PEaKIMSIMH, XapaKTEPHBIMH I allb-
JIETUI0B, HAIIPUMEP peakIuen “cepeOpsHoro 3epkana’.

B mpobupke roToBAT aMMHUAuHBIH pacTBOp THApokcHuaa cepedpa. s atoro k 1-2 min
1-nponieHTHOrO pacTBOpa HUTpara cepedpa nobaBisoT 1-2 xamum 10-mpoleHTHOrO pacTBopa
THJIPOKCUA HATpHsi, 00pa30BaBIIMICS OCaJ0K OKCHIa cepedpa pacTBOPSIOT, JOOABISS 1O Karl-
JSIM 5-TIPOILIEHTHBIN pacTBOp aMMuaka. K mosiyaeHHOMY mpo3padyHOMy pacTBopy mo6asisitot 0,5
MII pacTBopa (hopMuaTa HaTpusi, 00pa3oBaBIIerocs MpU TUAPOIU3E Xyuopodopma (cM. ombIT 1.).
[TpoOupKy ¢ peakIMOHHON CMEChI0 HarpeBar0T HECKOJIBKO MHHYT Ha BojsiHOM Oane (60-70 °C).
Mertamindeckoe cepedpo BbIIENAETCS B BUJIE 36pKaJbHOIO HajleTa Ha CTeHKaX NMPOOMPKU MITH B
BUJIE TEMHOTO OCaJIKa.

HanumuTe ypaBHeHHe peakIiMi OKUCIEeHUs (opMHaTa HATPUsI aMMHUAYHBIM PaCTBOPOM
TUApOKcHaa cepedpa u noadepure KodpUIUEHTH METOOM IEKTPOHHOTO OalaHca.

3) Okucnenue mMypasbuHou KUCiomsl nepmaneanamom kaius B mpoOupky momemniaror
npumepHo 0,5 T MypaBbHHOUN KUCIOTHI WK €€ coiu, 0,5 mi 10-npoueHTHOro pacTBopa CepHOM
KkucinoTsl 1 1 M S-mporientHoro pactBopa KMnOs. TIpoOupky 3aKpbIBaroT MpOOKOW C ra300T-
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BOJIHOW TPYOKOI, KOHEIl KOTOPOil OITyCKalOT B APYT'YIO MPOOUPKY € 2 MJI U3BECTKOBOM (OapuTo-
BOI1) BOJIbI U HArPEBAIOT PEAKIIMOHHYIO CMECh.

Kakue n3menenus B npoOupkax Bbl HaOmogaere? HanumumTe ypaBHEHHS peakiuii U
noabepute KO3 OUITHMCHTHI.

Onwvim 4. Ilonyuenue u ceoticmea yKCyCHOU KUCIOMbL

PeakTuBbl: alletaT HaTpuUs, alleTaT KaJlbliMs, KOHIIEHTPUPOBAaHHAs cepHas kuciora, 10-
IIPOLIEHTHBI PacTBOpP CEPHOM KHCIOTHI, JI€JHas YKCyCHasl KUcaoTa, 10-poLeHTHBIN pacTBOp
YKCYCHOM KHCIIOTBI, METUJIOBBIA OPAaHKEBBIM, pACTBOP CHHETO JIaKMyca, | -MPOIEHTHBII CIUPTO-
BOH pactBop (penondranenHa, 10-mpoLEeHTHBI pacTBOp aneTara HATpUs, 3-TPOLEHTHBINA pac-
tBOp xjopuaa xeieza (1), 10-mpoueHTHBIH pacTBOp KapOoHAaTa HATPHUS, METAUTMYCCKHUI Mar-
uuit, okcug mMeau (I), 1-npoleHTHBINA pacTBOp NepMaHraHaTa Kajus, S-TPOIEHTHBIA pacTBOp
CEpHOI KUCIIOTHI, CUHSS JIaKMycoBasi Oymara.

O6opynoBaHue: U30THYThIE Ta300TBOJHBIC TPYOKH, HPSMbIE Ta300TBOJIHBIE TPYOKH C
OTTSHYTBIM KOHIIOM, XUMHUYecKue cTakaHbl (50-100 M), nen, mTaTuB ¢ mpoOUpKaMu.

1) Honyuenue ykcycnoti kuciromst us ee coreu (mseal). B mpobupky momemat 1
arerara HaTpus U 100aBIsAOT 2-3MI1 KOHIEHTPUPOBAHHOM cepHON KUCIOTHL. [Ipodupky 3aKpbi-
BaIOT MPOOKON € ra300TBOAHON TPYOKON M OCTOPOKHO HArpeBalOT PEaKIMOHHYIO cMeCh. Brime-
JISIOUIYIOCS. YKCYCHYIO KUCIIOTY OMPENENsIoT Mo 3amnaxy (ocmopoxcro!) u 1o N3MEHEHHIO 1IBeTa
BJIQXKHOU CHHEH JJaKMyCOBOHM Oymaru, moJHECEHHON K OTBEPCTHIO Ta300TBOJIHON TPYOKH.

Hanumure ypaBHEeHUE peakluu.

2) Kpucmannusayusi ykcycHoui Kuciomoel. YKCYCHash KHCIOTa HUMEET TEMIIepaTypy
rwiasnenus +16,6 °C. [Ipu oxyiaxaeHUd OHAa KPUCTAILTU3YETCS, IPUUEM €€ KPUCTAJUIbI MOX0XKHU
Ha JIeJ], I03TOMY 0€3BOJHYIO YKCYCHYIO KMCIIOTY IPUHATO HA3bIBATD WICASTHOW.

[Tpo6upky ¢ 1-2 mi1 JesHON YKCYCHOM KUCIIOTHI CTaBsAT HA HECKOJIBLKO MUHYT B CTaKaH
co apaA0M. OTMeUaroT BUJ KPpUCTAJLIOB.

3) l'openue napos ykcychoti kuciomel (msiea!). B cyxyro npoOUpKy HamuBarT 1-2 M
JIEASHON YKCYCHOM KHMCIIOTBI, 3aKPBIBAIOT €€ MPOOKOM ¢ ra300TBOIHON TPYOKOM, MMEIOIIEH OT-
TAHYTBIA KOHEIl, U OCTOPO’KHO HAarpeBaloT A0 KUIeHHs. Bolienstomuecs napbl KUCIOTHI MOIKH-
ratoT. OHM ropsT c1ab0CBETAUIMMCS r0JIyObIM IJIaMEHEM.

Hanummre ypaBHeHHE peakiii TOPEHUs] YKCYCHOM KUCIIOTHI.

4) Kucnommuoie ceoticmsa ykcycrou Kuciomol. B Tpu npobupku Hanmusatot mo 1 mi 10-
IPOLIEHTHOTO PAacTBOpa YKCYCHOW KUCIIOTHI. B mepByro mpobupky no6aBisoT 1-2 Kamim MeTH-
JIOBOT'O OpPaH>KEBOI'0, BO BTOPYIO — 1-2 KaIllM pacTBOpa CHHEro JIakMyca, B TpeThio - 1-2 xamm
1-npoueHTHOrO CIUpPTOBOrO pacTBopa (heHonadTanenHa. OTMeUaroT, B KaKUX MpOOHUpKax M3Me-
HUJIACh OKpacka.

Pe3ynbpTaThl OnbITa 3aUCHIBAIOT B )KYPHAIL.

5) Bzaumooeticmsue ykcychou xuciomsi ¢ kapoowamom wnampus. K 3-4 mm 10-
IPOIIEHTHOTO PacTBOpa KapOOHATa HATPHUS MPHIIMBAIOT 2-3 MII JIEATHON YKCYCHOM KHCIIOTHI.

Yro Bel HaOmoaaere? Hanumure ypaBHeHue peakiuuu. Kakoil BIBOJ MOXKHO CAENIATh O
KHCJIOTHBIX CBOMCTBAX YKCYCHOW M YTOJIbHOM KHCIOT? ByJer au yKkcycHasi KHCIIOTa pearupoBaTth
C pacTBOpaMu cyib(arta HATpUs U XJIOpUAA HATpUs?

6) Bzaumooeiicmaue ykcychotu kuciomol ¢ machuem u ¢ oxkcuoom meou (11). B mpobup-
Ky HQJIMBAIOT 2-3 MJI YKCYCHON KHCJIOTHI, T0OaBIsIOT HEMHOTO METAJUTMUECKOr0 MarHus u 3a-
KPBIBAIOT MPOOHMPKY MPSMON ra300TBOJHONW TPYOKOW € OTTSHYTHIM KOHIIOM. Yepe3 HEKOTOpoe
BpEMsI TIOJKUTAIOT BBLICIISIFOIIUIACS Tas3.

Hanumure ypaBHeHHE peakLuy.

K 0,2r okcuna menu (ll), momemnieHHoro B mpoOUpKy, MPUIMBAIOT 2-3MJI YKCYCHOU
KHCJIOTHI, 3aTeM MPOOUPKY OCTOPOXKHO HarpeBaroT. OOpalaloT BHUMaHHE Ha LBET pacTBOPA.

Hanummure ypaBHEHHE peakInH.

7) Obpazosanue u eudpoaus ayemama xcenesa (111). B npoOupky HanmBaroT 2-3 Karim
10-mporteHTHOTO pacTBOpa arerara HATPUsS M MPUOABJISIOT HECKOJIBKO Karelb 3-TPOIEHTHOTO
pactBopa xiyopuna >xenesa (ll1). IlosBisercs »kenToBaTO-KpacHOE OKpalIMBaHUE pacTBOpa
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BCJIEZICTBHE 00Pa30BaHUs paCTBOPUMOI KOMIUIEKCHOM COJIM — XJIOpHUa OCHOBHOT'O I'eKcaalerara
xenesza (111) [Fe3(OH)2(CH3COO)s]"Cl—. Ilpu kumsyeHMu pacTBOpPa IPOUCXOAUT THIPOJIH3
KOMILJIEKCHOW COJM (YIPOLICHHO - aleTara jkeje3a) ¢ 00pa3oBaHHEM OCHOBHOW CONM — JBY3a-
MernieHHoro areraTa xenesa (111), koropas Belmamaer B BUa€ XJI0MbEB KPaCHO-Oyporo mBeTa.

Hanumure ypaBHeHus peakuuid: oOpasoBanus anerara sxenes3a (I11) u ero ruaponmsa.
DTy peakuuio NPUMEHSIOT AJs yIalleHUus U3 pacTBOpa MOHOB TPEXBAJIEHTHOIO Xkele3a. AHalo-
TUYHO pearupyroT ¢ xsopujom xenesa (111) mypaBbuHas u nponmoHoOBask KUCIOTHI.

Onwvim 5. Ilonyuenue u ceoticmea npedenbHblX blCULUX KUCTOM U UX COJell

PeakTuBbl: MBUIO (CTPYKKH), 1-TIPOLIEHTHBINA BOAHBIM pacTBOP MbLIA, COIUPTOBOM pac-
TBOp MbUIa, 10-MPOLIEHTHBIN pacTBOP CEPHOM KHUCIOTHI, 10-NIPOIEHTHBIM PACTBOP COJITHOM KHUC-
70TbI, 10-IIpOLIEHTHBIN PacTBOP YKCYCHOWM KUCIJIOTBI, S-IIPOLIEHTHBIN pacTBOp aleTara CBUHLA, S-
IPOIICHTHBIA PACTBOP XJIOpHAA KajbllMs, S5-IPOIEHTHBIA pactBop cyiabpara meaum (1), 1-
NPOIEHTHBI CHUPTOBOM pacTBOp (QenondranenHa, 10-MPONEHTHBI pPAacTBOp THAPOKCHAA
HATPUS, XJIOPUJl HATPUS, JUITUIOBBINA dup, OeH301 (WM KEPOCHH, CKUMKAAP), CTEApUH, MO-
COJIHEYHOE MacJIo.

O6opynoBaHue: TUIETKH, YaCOBbIEe cTeka, cTakaHbl (50-100 M), KOpKOBBIE MPOOKH K
npodupKam, HITATUB C IPOOUPKAMH.

1) Kucnomusie ceoticmea evicuiux npedeivbhvix Kuciom. B cyxoit mpoOupke pacTBopsi-
foT npumepHo 0,5 creapuHa B quaTUIOBOM d(upe (0e3 HarpeBaHus) U JT00aBIsAOT 2 Karuy |-
MPOLEHTHOTO CHUPTOBOTO pacTBopa (QeHoidTanenHa. 3aTteM MO KamwisiM npuwiubaioT 10-
IIPOLIEHTHBIN pacTBOp TUApoKcuaa Hatpus. [losBistomascs BHayale MaJMHOBAs: OKpacKka Hcue-
3aeT IPU BCTPSXUBAHHH.

Hanumure ypaBHeHue peakuuy CTEApUHOBON KUCIIOTHI ¢ TUApoKcuioM Hatpus. (Cre-
apyH MpeICTaBIsgeT cOO0M CMeCh CTEapUHOBOM M MaJTbMUTHHOBON KUCIIOT.)

2) I'uoponuz nampuesvix coieil blCUUUX HCUPHBIX KUCIOM (2uopoau3 molia). B cyxyio
npobupky HanuBaroT 0,5 MJI CIMPTOBOTO pacTBOpPa MbLIA W MPHUOABISAIOT 2 KAl COUPTOBOTO
pactBopa ¢enondranenna.

[TosiBnsieTcs nu okpacka? 3areM B MPOOMPKY MOCTENEHHO MPUIMBAIOT AUCTUILIHPO-
BaHHYI0 Boay. Uto mpu 3ToM npoucxoaut? Kak MoxHO 00BACHUTH 3TOT omnbiT? Hanummre
YpaBHEHHUE PEAKLUU TUAPOJIN3a MbLIA.

3) Boioenenue ebicluux HCUpHwIX KUciom u3 mulia. B cTakane pacTBOPSIOT 1 T' MbUIb-
HOU cTpykku B 10 MJI AMCTUIUTUPOBAHHON BOABI. [lomydeHHBIN pacTBOp pa3iMBAIOT B YETHIPE
npobupku. K ogHoit yactu npuiusatoT 2 Mt 10-poLieHTHOrO pacTBOpa CEPHOM KUCIIOTHI.

UYro BeI HAaOmonaeTe? HanuimuTe ypaBHEHHE PEaKIUu.

CMmech HarpeBaroT MOYTH 10 KUMeHUs. PacriaBuBILIMecs )KUPHbIE KUCIOThI BCIUIBIBAIOT
B BHJIE CJIOS], 3aTBEP/ICBAIOIIETO NP OXJIaXAeHUN mpodupku. Kakue Bbicine npeenbHble K1c-
JIOTHI BXOJISIT B COCTaB MbLa?

K oxnaxaenHoi cmecu 100aBISAOT 3 Ml AU3THIIOBOTO Adupa. [Ipodupku 3akpbIBalOT
KOPKOBBIMU MPOOKaMU U PHEPIMYHO BCTPSAXHUBAIOT. BONHBIN cloil cTaHOBUTCS Mpo3pauHee,
KHUPHBIE KUCIOTHI PaCTBOPAIOTCS B 3upe. DPUPHBIA pacTBOP OCTOPOKHO C IOMOLIbIO MTUIETKU
NepeHocsIT Ha yacoBoe crekiio. [locie ncnapenus 3¢upa Ha CTEKIIE OCTaeTcsl 0caloK, HallOMHU-
HaloIUK mapaguH.

Onvim 7. Bzaumooeticmeue OeH30UHOU, Caruyuniosol U KOPUYHOU KUCIOM ¢ OPOMOM

PeakTuBbl: OeH30lHAas, CAMITMIIOBAst U KOPUYHAsL KUCIIOTHI, OpOMHasi BOJI.

OO6opynoBaHue: MUIETKA, CUHSS JIaKMycoBasi Oymara.

B 1pex mpoOupkax roToBsT HACHIIEHHbIE PACTBOPHI OEH30MHOM, CATUIIMIOBON M KO-
PUYHON KHCIOT B 3 MJI BOAbl. B Kaxayio U3 npoOupok A00aBISIIOT HECKOJIBKO Kareilb OpOMHOMN
BOJIbI U HAOIOAAIOT 33 MPOUCXOMAIIMMU U3MeHeHUsAMHU. (OOBICHUTE MEXaHU3M JIaHHBIX peak-
nuii.) K mpobupkam mogHOCST BIKHYIO CHHIOIO JJAaKMYCOBYIO Oymary. Uto mpu 3ToMm Habro1a-
ercs? Hanummre ypaBHEHUS peakLui.

Onvim 8. Bzaumooeticmeue 6eH30UHOU U CATUYULOBOU KUCTIOM C XAOPUOOM dicene3d

dn
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PeakTuBbI: OCH30HAs M CaTMIMIOBAs KUCIOTHI, pacTBOp Xiopuaa sxenesa (111).

O6opynoBaHue: MUIETKH.

B oany npoOupky moMeniaroT HeCKOIbKO KPUCTAIIOB OEH30MHOM KUCIIOTHI, B IPYTYIO
— CaAJMIMJIOBOM, a 3aTeM MPUIMBAIOT HECKOJBKO Kamellb BOJAbI M HarpeBaioT. K momydyeHHbIM
pacTBOpaM KHCIOT no0aBisitoT o karuie 0,1 H pacTBopa xiopuaa xenesa (111).

OObsicHUTE pa3IUYUe B U3MEHEHUH OKPACKU PACTBOPOB.

Onvim 9. Ilonyuenue u ceoticmea 3¢hupos Kuciom

PeakTuBbl: nesiHAsE YKCYCHAsl KUCIOTA, STUJIOBBIA CIIUPT, KOHIEHTPHUPOBAHHAS CepHAs
KHCJI0Ta, HACBIIIEHHBII pacTBOp XJIOpUJa HaTPUsl, aCHUPHH.

O6opynoBaHue: cTakaHbl XuMuueckue Ha 50 mii, BoasHas OaHs, TEPMOMETPHI, 00paT-
HBIE XOJIOIMIBHUKH K IPOOUPKaM.

DI lonyuenue smurayemama. B cyxyro npoOHpKy HaJIMBaIOT 2 MJI THIIOBOIO CIIHPTa, 2
MJI JIEASTHOW YKCYCHOM KHCIOTHI M 1 Karulo KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTHL. [IpoOupky
3aKpBIBAIOT MPOOKOH ¢ OOpaTHBIM XOJOJUIBHUKOM U HArpeBaroT Ha BOASHOW Oane 5-10 MuUHYT
ipu Temmepatype 70°C.

PacTBop 0XJaXIal0T U K COJNEPKUMOMY MPOOUPKHU MPUIHBAIOT 3-4 MII HACBIIICHHOTO
pacTBopa XJIOpHAa HATpHsl. DTUIIALETaT B NPOIECCE BBHICATMBAHMS BCIUIBIBACT, 00pa3ys CIOW
OeclIBETHOM KUJIKOCTH C MPUSATHBIM 3aI1aXOM.

PaccmoTpute Mexanm3m peakuuu >Tepuduranuu. B uéMm 3akiouaercs posib cepHOU
kucnothl? [loyemy npu go0aBieHnH 30bITKA CEPHOM KUCIOTHI CIIOKHBIN 3¢up He oOpazyercs?

2) Tuoponus acnupuna (ayemuacaruyunosou xuciomst). PactBopsitor 0,1-0,2 r acru-
puHa B 3-5 ma Boabl. PacTBop pasnenstoT Ha aBe yactu. K onHoM U3 HUX npubaBisioT 1-2 kamum
pactBopa xjopunaa xeneza (I11). Ilpu sTom okpacka He m3MmeHsiercs. Jpyryro 4actb pacTBopa
KUISTAT B MPOOUPKE HECKOJIBKO MHUHYT, MOCJE OXJIAXACHUS MPUOABIAIOT 1-2 Karm pacTBopa
xnopuza xxenesa (111). IIpu aToM nosiBiseTcst KpaCHOBATO-()HOJIETOBOE OKpPAIITUBAHUE.

YeMm 00bscHSETCS pa3ivyle B OKpallMBaHUM pacTBOpoB? HamummTe ypaBHEHUE peak-
UM aCIIUPHUHA C BOJOM.

Jlabopamopuasa paboma Ne 16
Juxapoonoevie Kuciomol

OmnpbiT. [lonyueHue u cBOKCTBA 11aBENEBON KUCIIOTHI

PeakTuBbl: MypaBbUHOKHUCIBIA HaTpuil (popmuar HaTpus), IIaBejaeBas KUCIOTa KpH-
CTaJuIMYecKas, IaBesieBasi KMCIoTa (HachIEHHBIN pacTBOp), 1 H pacTBOp I1aBeNEeBON KUCIOTHI,
1 " pactBOp ruapokcuaa Kaius, 10-mpOLEHTHBII pacTBOP COISTHOW KHUCIOTHI, 10-TIpOLEeHTHBIN
pacTBOp YKCYCHOM KHCHOTHI, 10-pOIIeHTHBIH pacTBOp CEpHOW KHUCIIOTHI, KOHIIEHTPUPOBaHHAS
CepHas KUCJIOTa, S-TIPOLEHTHBIN PacTBOP XJIOPUAA KaJIbLIMs, U3BECTKOBas (MM OapuTOoBasi) BoJa
— HACBIILIEHHBIN pacTBOp, 5%-HbIi pacTBOP MEpMaHraHaTa Kajus.

OO6opynoBaHue: U30THYTble TPYOKH C OTTSHYTBIMH KOHIIAMU,0IOPETKH, XMMHUYECKHE
BOPOHKH, (PMIIBTPBI, IITATUB C IPOOHPKAMHU.

1) TlonydyeHue ImMIaBENIEBOKUCIOTO HATpHs (OKcanara HaTpus) U3 MYPaBBHHOKHCIIOTO
HaTpus (popmuara Hatpus). B npobupky nomemator 1-1,5 r opmuara HaTpusi U HarpeBaroT ee
iaMeHeM ropeiku. Kpucraminel coiu miaBsiTcs, mocie yAajJeHUs] KpUCTAITN3alluOHHON BOIbI
dopMHaT HATpUS CTAHOBHUTCSA TBEPAbIM. B 3TOT MOMEHT MpOOHMPKY 3aKphIBAIOT Ta300TBOJI-
HOUTPYOKOH ¢ OTTSIHYTBIM KOHIIOM U MPOJ0JIKatoT HarpeBaHue. Coub pasnaraercs ¢ BblAeNeHU-
€M Ta3000pa3HOro BOI0PO/1a, KOTOPBI MO/PKUTAIOT Y OTBEPCTUS Ta300TBOIHOM TpyOKu. Harpe-
BaHUeE MPOJOJIKAIOT JI0 MPEKPALEHHS BBIICIECHNS BOAOPOIA.

Hanumure ypaBHEeHHE peakliuu TEPMHUYECKOTO Pa3iokeHus popMuaTa HaTpusl.

[[{aBeneByr0 KUCIOTY, 00OPa30BaBIIYIOCAB MPOOUPKE, OOHAPYKUBAIOT CIEAYIOIIHUM 00-
pasoM. [locne oxmnaxaeHus MpoOUPKHU ee CoJepKUMOe pacTBOpsAT B 3-4 mu Boasl. PacTBop-
GuIbTPYIOT U K (QUIBTpATy 100aBISAIOT S-MPOLIEHTHBIA pacTBOP XJIOpHAa Kanblius. Beimagaer
0CaJIOKIIIaBEJIEBOKUCIIOr0 KalbIus (OKcanaTa KajibIlus).

Hamumure ypaBHeHHe peakuuu ero oOpazoBanus. Ocagok (OKcanaT KajdbIHs) ACISIT
HAJBE YacTU: K OJHOM YacTu NpuinuBaroT 10-pOLEHTHBIN pacTBOp COJITHOM KHUCIIOTHI, K IpYroi
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— 10-niporieHTHBIA pacTBOpP YKCYCHOM KUCIIOTHL. B Kakoi mpoOupKe 0ocagoK OKcallaTa KalbIus
pactBopwiica? Hanummre ypaBHEHUE peakuu.

B npoOupke pactBopsitoT HEMHOTO (opmMHuara HaTpus U 100aBisAt0T 10-IPOLIEHTHBIH
pacTBOp XxJopuaa Kanpuus. Beimager i ocanok?

2) IonydeHre KamMeBBIX COJIEH IaBEJICBOWM KUCIOTHL. B mpoOupky HanmBarwT u3 Oro-
peTku 2 M1 1H pacTBOpa IIaBEJICBOM KUCIOTHI, U3 IPyroioropeTku nodasistor 1 mu 1H pacTBo-
parupokcua Kanus. Beimanaer oca ok KajJueBOH COJM IIABEJIEBOM KHUCIOTHI. (3HAUUTEIbHOE
KOJIMYECTBO TaKOW KHUCIIOTHI coAepx UTCsB 1masene). [Ipu nanpHeiimeM npubaBieHUN pacTBOpa
TUAPOKCUA Kallusl 0CaJJOK pacTBOPSETCS.

Hamumure ypaBHeHUs peakiuii 0Opa3oBaHUs COJICH (KUCIOW M CPEIHEH) IIaBesieBOn
KHCJIOTBI.

3)Pa3noxkeHre maBeneBOM KUCJIOTHI MPU HarpeBaHuH. B cyXyio mpoOMpKYy BHOCST
npuMepHO | T KPUCTANTMYECKON MIaBENeBON KHUCIOTHI. [IpoOHpKyY 3aKphIBAIOT MPOOKOH ¢ HU30-
THYTOM Tra300TBOJHOM TPYOKOH M YKpPEIJISIOT B Jlanke mTaThBa. KoHel ra300TBOAHON TPYOKH
OITYCKalOT BIPOOHMPKY C M3BECTKOBOW (MM OapuTOBOM) BOmOH. Ilpm HarpeBaHwm miaBeseBas
KHCITI0TapasiaraeTcsic BblaeneHueM okcuaayriepoaa (IV),kotopsiit 00HapyKHMBAIOTIIO TOMYTHE-
HUIO U3BECTKOBOWBO/IBI.

Hanumure ypaBHEHHsI peakUuii: pa3ioKEeHHs LIABEJIEBOM KUCJIOTHI IPU HArpeBaHUH,
okcupa yriepozaa (IV) ¢ u3BecTkoBoi BOJOM.

4) OkucneHue maBejaeBoO KUCIOTH IEpMaHraHaToM Kanus. B mpoOupky HamuBaioT 1
MJI HACBIIIIEHHOTO PAacTBOpA I1aBeJIeBOM KUCIOTHI, 100aBisioT 1 Ma 10%-HOro pacTBopa cepHO
KUCTOTHI U 2 Mi 5%-HOTO pacTBOpa nepmaHraHara kamusi. [IpoOupky 3akpbIBaloT IpoOKOM ¢
M30THYTOW I'a300TBOJIHOM TPyOKO#, KOHELl KOTOPOM MOrpyKatoT B U3BECTKOBYIO Boay. Peakiu-
OHHYIO CMECh HECHJILHO HarpeBaioT. PacTBop ObIcTpo oOeciBedMBaeTCs, a U3BECTKOBas BOJAA
MYTHEET.

Hanummre ypaBHEeHUs1 peakluu, Mog0epuTe KodPPHUIIUEHTHI.

Jlabopamopuasa paooma Ne 17
Henpeodenvnvle kKapoonogvle KUCIOMbL U HCUPDL

Onwvim 1. Ceoticmea 01euH0801 KUCI0Mbl

PeakTuBbI: OJIeMHOBas KUCIIOTa, 2-TIPOLEHTHBIA pacTBOp IepMaHraHara kamus, 10-
MIPOLIEHTHBIA pacTBOp KapOoHaTa HaTpus, OpOMHasi BoAa (HACBILIEHHBIH PacTBOp), KOHLEHTPHU-
pOBaHHast a30THast KMCJI0Ta, Me/b (CTPYXKKHU HIIU IIPOBOJIOKA).

O6opynoBaHue: IITATUB C TPOOUPKAMHU.

1) Peakmust o11enHOBOM KUCIOTHI ¢ OpOMHOM BOJ10M. B mpoOupKy HaauBaroT 2 MI1 BOJIBI
1 BHOCAT 0K0J10 0,5T 071enHOBO# KUCI0TH. CMeCh SHEPTHMYHO B30aNTHIBAIOT.

Yro npoucxoaut? Hanumunre ypaBHEHUE pEaKLIUU.

2) OxucieHre 0JIEMHOBOW KHUCIIOTHI ITepMaHraHaToM Kanus. B mpoOupky nomeniarot 1
MJI S5-TIPOLIEHTHOTO pacTBOpa nepMaHraHara kanus, 1 ma 10-mporeHTHoro pactBopa kapooHara
Hatpus U 0,5 Mmi1 onenHOBOM KUCHOTHL. CMeCh HEPTMYHO NepemMemnBaroT. OTMEUaroT U3MEHe-
HUS, IPOUCXOAAIIUE C PEAKIIUOHHON CMECHIO.

Hanumure ypaBHeHHe peakiuu U nondepure koddduimentsl. Kakue BHIBOIBI MOXKHO
CeNIaTh HA OCHOBAHUHU PE3YJIbTAaTOB OIBITOB?

Onvim 2. ZKupwvl u macna

PeakTuBBI: MOJICOTHEYHOE MACIO, )KUBOTHBIN KUpP (CIMBOYHOE Maciio, OapaHUii XKHP),
STWJIOBBIM CHUPT, JIUATHIOBBIA 3Qup, XJI0podopM, YETHIPEXXJIOPUCTHIH yriepon, 10-
IPOLIEHTHBIA pacTBOp KapOoHaTa HAaTpHsl, 2-MPOLEHTHBIA pacTBOP MEpMaHIraHaTa Kajus, OpoM-
Has BOJa.

Ob6opynoBaHue: MITaTUB C TPOOUPKAMH.

1) PacTBopuMOCTb )XKMpPOB U Macesl B OPraHMYECKHX pacTBOpUTEISX. B ueTwipe mpo-
OMpKY HAJIMBAIOT MO 2 KAILIM MOJCOJTHEYHOTIO Maciia U 100aBISIOT MO 2 MJI OPraHUYECKHX pac-
TBOPHUTEJICH: B IEPBYIO MPOOUPKY — STUIIOBBINA CITUPT, BO BTOPYIO — TUITUIIOBBIN 3(PUp, B TPETHIO
— XJ10p0(hOpM, B UETBEPTYIO — YETBIPEXXJIOPUCTHIN yriaepon. Conepumoe Bcex IpoOupoK sHep-
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TMYHO BCTPSAXHUBAIOT.

B kakux pacTBOpUTENSAX Macilo pacTBopsieTcs? Pe3ynbTaT OmnbITa 3allUChIBAIOT B XKYp-
Hai. [Ipobupky, B KOTOpoi 00pa3oBaiach IMYJIbCHsI, HATPEBAIOT 10 HAYMHAIOIIETOCS KUIICHUS U
BCTPSIXUBAIOT. Y BEJIMUMBAETCS JIM PACTBOPUMOCTh Macja IIPU HarpeBaHuu?

OnbIT MOBTOPSIOT, HO BMECTO IOJCOJIHEYHOTO0 Macja B MPOOUPKH C OPraHUYeCKUMHU
pPacTBOPUTENISIMUA BHOCAT HEOOJIBIIIOE KOJIMYECTBO >KMBOTHOTO KHpa (CBUHOTO, FOBSKBETO WIIN
OapaHbero caia).

2) B3aumMoselicTBHE paCTUTEILHOTO Macia ¢ BOJAHBIM PacTBOPOM IepMaHIaHaTa Kallus
(peakuus E.E. Baruepa). B npobupky HanmuBaroT npuMepHo 0,5 MIT IOICOTHEYHOTO Macia, 1 M
10-npouieHTHOrO pacTBOpa KapOoHaTa HATpUs U 1 M 2-IPOLIEHTHOTO PacTBOpa MEepMaHraHaTa
KaJust. DHEPTUYHO BCTPSIXUBAIOT COAEPKUMOE Mpobupku. DuoneToBasi OKpacka IMepMaHraHara
KaJIUs UCUE3aeT.

Hanumure ypaBHEHHE peakluy AWINAIbMHUTOOJEHHA C MEPMAHIAHATOM Kallus B BOJ-
HOM cpenie u moaoepuTe KO3 HUIIMCHTHI.

3) Onpenenenre HENMPEIETbHOCTH PACTUTEIHLHOTO Maciia peakiuei ¢ OpOMHOM BOJOM.
B npoGupky BHOCAT 0,5M11 pacTUTENLHOTO Macia U 1-2 Kariu HachIIEeHHON OpOMHOM BOJBI, KO-
TOpasi MPH BCTPSIXUBAHUH COJIEPKUMOTO IPOOUPKH OBICTPO 00ECIIBEUNBACTCS.

Hanummure ypaBHeHUE peakiiuy MPUCOSAMHEHUS OpoMa K TPUITMHOJICHHY.

Jlabopamopnasn paoboma Ne 18
T'uopokcuxkucnomel.
Omnpit 1. KauecTBeHHOE ONpe/IesIEHNE CUIIbI KUCIIOTBI

PeaktuBsl: 0,1 H pacTBOPBI KUCIOT: CEPHON, MYPaBbUHOMW, YKCYCHOM, 111aBEJIEBOM, BUH-
HOM, TUMOHHOM, 0,5-IPOLIEHTHBINA PACTBOP MHIAMKATOpPAa METUIIOBOI'O OPAH)KEBOIO, IIUHK TpaHy-
JIMPOBAHHBIN.

O6opynoBaHue: IITATUB C IPOOUPKAMHU.

1) Peakuust KUCIOT C METAJUIMYECKUM [IUHKOM. B 6 mpobupok HanuaroT no 2 mia 0,1 H
pacTBOPOB KHUCJIOT: CEPHOI, MypaBbHHOM, YKCYCHOM, IJaBEJIEBOI, BAHHON M JTUMOHHOW. BHOCAT
B KaXAyI0 NpOOMPKY MO KYCOUKY IIMHKAa OJMHAKOBOW BeIMUYMHBI. Pacmonaraior npoOHpKH c
KHUCJIOTaMU (B ILTAaTUBE) B MOPSIIKE YMEHBIIEHNS HHTEHCUBHOCTU PEAKIIMH C IIUHKOM.

2) Peakiusi pacTBOpPOB KHCIOT C METHJIOBBIM OpaHKeBbIM. IloBTOpsIOT ombIT 1, HO
BMECTO LIMHKA B KaXAYI0 MPOOUPKY A00ABISIOT MO 2 KAl UHJIUKATOpa METHIIOBOTO OpaHKe-
BOTO.

CpaBHute okpacky pacTBopoB. ConocTaBbTe HHTEHCUBHOCTb B3aUMOJIEHCTBUS PaCTBO-
POB KHUCJIOT ¢ HMHKOM. COBMIAat0T JIU 3TU pAIbI?

OrmpiT 2. CBOMCTBA MOJIOYHOM KUCITIOTHI

PeakTuBBI: MOJIOYHAsI KHCJIOTA, KOHLEHTPUPOBAHHAsL CepHasl KUCIIOTa, pa30aBieHHAas
cepHas kucnora (1:2), dykcuHCepHHCTasi KHCIIOTa, |-TIPOLIEHTHBIA pacTBOP XJIOpHIA >Keje3a
(1), 1-npoueHTHEINH pacTBOp QeHONA, YKCYCHAsE KHCIIOTA, S-MPOIEHTHBIA PacTBOP MepMaHTaHa-
Ta Kajusl.

ObopynoBaHue: U30THYThIE Ta300TBOJHBIE TPYOKH, Ta300TBOAHbBIE TPYOKH C OTTSAHY-
THIMM KOHIIaMHU, cTakaHbl XuMudeckue (50-100 mi), KUOSATHIBHUKH, MOJIOYHASI CHIBOPOTKA (OT
IPOCTOKBAIIM WX TBOPOT'a), INTATUB C MPOOUPKAMHU.

1) Peaknust mosiounoit kuciotel ¢ xyopunom skenesa (I1I). K 3-4 mu 1-mpomerTHOTrO
pacTtBopa (eHona MOOABIAIOT HECKOJIBKO Kareidb |-MPOLEHTHOTrO pacTBOpa XJIOpUAA JKenesa
(II). PactBop cranoButcsi ¢uoneroBsiM. Ero nenst Ha Tpu yactu. K omHoil yactu pactBopa
npuauBaoT 0,5 MJI MOJIOYHOM KHUCIOTHI, K Ipyroit — 0,5 Ml yKCyCHOW KUCIIOTHI, K TpeTheit - 0,5
MJI MOJIOYHOM CBIBOPOTKH. B mpoOupKax ¢ MOJIOYHOM KUCIOTON W MOJIOYHOM CHIBOPOTKOM TOSIB-
JsIeTCsl XapaKTepHOe JUIsl 0 -OKCHKHUCIIOT 3eJICHOBAaTO-)KEITOe OKpalIuBaHue. B mpoOupke ¢ yk-
CYCHOI KHCJIOTOW TaKOTO OKpalIMBaHUs He HaOr01aeTcsl.

Hanumure ypaBHeHHe peakuuu oOpa3oBaHust MosnodHokucioro xenesa (III) (makrara
xKenesa).

2) PaznoxxeHrie MOJIOUHOM (0-OKCUITPOMTMOHOBOM ) KMCIIOTHI P HATPEBAHUU C KOHIICH-
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TPUPOBAHHOU CepHOU KHUCIO0TOH (Tsara!). B mpoOupke, 3akpbITOil MpoOKOI ¢ Ta300TBOIHOM TPYO-
KO, UMEIOIIEH OTTSHYTHIN KOHELl, HArPEBAKOT 10 KUNeHus: cMechb U3 0,5 M1 MOJIOYHOM KHUCTIOTHI
¥ 1 MJI KOHIIEHTPUPOBAHHOUN CEpPHOM KHUCIIOTHI. /{151 paBHOMEPHOTO KUIIEHHS B PEAKIIMOHHYIO
CMeCh KJIaAyT KUMATWIBHUKH (2-3 Kycouka outoro dapdopa). Beaensromuiics ra3 mopKuraroT
y OTBEpPCTHSI Fa300TBOHON TPYOKH.

Hanuiumre ypaBHEHHE peakny pas3iioKeHUsI MOJIOYHOM KUCIOThl KOHLEHTPUPOBAHHOU
cepHoM kucnoroi. Kakue BemecTBa J0/KHBI ITOJIYYUTHCS TP HATPEBAHUU C CEPHOM KUCIIOTOH O
- OKCUMAaCJISTHOM KUCIOTHI?

3) PaznoxeHne MOJIOYHOM KHUCIOTHI IPU HArpEeBaHUU C Pa30aBICHHON CEpHOU KHCIIO-
toit (1:2). B mpoOupKy NMOMEIIaT KUMATHIBHUKY, HAJTUBAIOT | MJI MOJOYHON KHCJIOTHI, 1 M
pa30aBICHHOI CEpHON KUCIOTHI U 3aKPBIBAIOT €€ MPOOKOI C M30THYTOM Ia300TBOAHOMN TPYOKO.
Komnery ra300TBoAHON TPYOKH OIMYCKAIOT B JPYTYIO IPOOHUPKY € 2 Ml (yKCUHCEPHUCTOM KHUCIIO-
ThI, IIOTPYKEHHYIO B CTAKaH C XOJIOAHOW BOJOM. PeaklMOHHYIO CMeCh HarpeBaroT [0 KUIICHUS.
Yepes 2-3 MUH pacTBOP CTAHOBUTCS (PHOJIETOBO-KPACHBIM.

Hanwmure ypaBHeHHE peakuuu U 0OBSCHUTE, TOYEMY MOSIBIISIETCS OKpacka B IPOOUp-
K€ C pacTBOPOM (PyKCHHCEPHUCTOU KUCIOTHI.

4) OxucneHre MOJIOYHON KUCIIOTHI IEpMaHTraHaTOM Kajius B KUCIIOi cpene. B npoOup-
Ky HanuBaroT 0,5 mi MooyHoi kuciotel, 0,5 Mt paz6asnennoit (1:2) cepHoit kuciaotsel u 1 mi 5-
IIPOLIEHTHOT'O pacTBOpa rnepmMaHrasara kanus. CMecb OCTOPOYKHO HarpeBaroT.

UTo mpoucXoauT ¢ peakinuoHHOU cMmechio? (OCTOPOKHO HIOXAIOT COIEPKUMOE IPO-
Ooupku.) Hanumure ypaBHEHHE peaklUU pa3jIOKEHUS MOJIOYHOM KHUCIIOTHI IPU HarpeBaHUU C
pa30aBIeHHON CepHON KUCIOTOW M ypaBHEHHE PEaKI[UU OKUCICHHS] MypaBbHHON KUCIIOTHI Hep-
MaHIaHATOM KaJIusl B KMCJION Cpelie.

OmnpiT 3. CBOlCTBAa BUHHOM KHCIIOTBI

PeaktuBbl: 10-pOIIEHTHBIN pacTBOP BUHHOW KHUCIIOTHI, S-IIPOLEHTHBIA pacTBOpP BUH-
HOM KHCJIOTHI, |H pacTBOp BUHHOM KMCIIOTHI, |H pacTBOp ruapokcuia kanus, 10-mpoueHTHbIN
pacTBOp CEpHOM KHUCIIOTHI, S-IIPOLEHTHBIA pacTBOp cyibdara Meau, 15-MpOLEHTHBIA pacTBOp
THJIPOKCUA HATpusi, 35-POLEHTHBIA pPACTBOP CETHETOBOW COJHM (CMEIIaHHOH HaTpHEeBO-
KaJIMEBOU COJIM BUHHOW KHUCJIOTHI) WJIM JIBY3aMEIIEHHOW (CpeaHei) colM BUHHOW KUCIOTHI, 5-
IPOLIEHTHBIA PacTBOP XJIOpUAA Kablus, 10-MpOIEHTHBINH pacTBOp aMMHaKa, JakMycoBast Oyma-
ra (kpacHasi).

O6opynoBanue: OIOPETKH, MITATUB C MPOOHUPKAMHU.

1) OGpa3oBaHue KalMEBBIX COJIE BUHHOM KHUCIOTHL. B mpoOupky u3 OropeTku Haiu-
BalOT 2 M | H pacTBopa rugpokcuaa kanus. [Ipyu BcTpsXuBaHUM BbIAAAET MEIKOKPUCTAIIIMYE-
CKUI ocaJlok Oenoro npera. Eciu ocagok He BbINAAAET, CTEHKH MPOOUPKU MOTHPAIOT CTEKIISH-
HOMW Majo4yKkoi. 3aTeM MpoJI0JKat0T 100aBIATh U3 OOpeTKH | H pacTBOp TMAPOKCHIA KaIHs 10
MIOJIHOTO PACTBOPEHHUs ocaaka (mpu BeTpsxuBaHuM). Hanummre ypaBHEeHUS peakiuil U oObsc-
HUTE OIIBIT.

[TosoBUHY MOJIyYEHHOTO PacTBOpa OTIMBAIOT B MPOOUPKY U JOOABISAIOT K HEMY IO
KarsaM 10-ITpoLeHTHBIN pacTBOp cepHOM KUCIOTHI. CHOBA MOSBISAETCS OCAI0K MU MYTh, HCUE-
3aroIlye Ipu J00aBIeHUH W30bITKA CEpHOM KUCIOTHI. HanuiuTe ypaBHEHHE peakiiu.

2) IlonydeHue KajabIMEBOM COMM BUHHOW KUCIOTHL. B mpoOupky HamuBaroT 1 mu 5-
MPOLEHTHOTO PacTBOpPa BUHHOM KHUCIOTHI U JOOABJISAIOT MO KaruisiM 10-mpoleHTHBIN pacTBOp
aMMMaKa /10 HeHTPaIbHOM peakluy 10 JaKMYCy. 3aTeM MPUIMBAIOT HEOOJbIIOE KOJTUYECTBO 5-
MIPOLIEHTHOTO pacTBopa XJjopuaa kanbliud. [losiBisiercsa Oenblil ocaok TpPyIHOPAaCTBOPUMOI
KaJIbL{IUEBOU COJIN BUHHOM KUCJIOTBHI.

Hanummure ypaBHeHue peakuinyu 00pa3oBaHUs CpEAHEN COJIM BUHHOM KHCIIOTHI.

3) BzaumopeiictBue conu BUHHOW KHCIOTHI ¢ ruapokcunom menu (II). K 1 mm 35-
MPOIIEHTHOTO PacTBOpa CErHETOBOW COJNHU (CMENIaHHOW KalneBO-HATPUEBON COJIM BUHHOM KHC-
J0ThI) 106aBIAIOT 1 MiT 15-IPOIIEHTHOTO pacTBOpa FUAPOKCUIA HATPUS U IPU BCTPSAXUBAHUU 1O
KaruisiM JTOOABIISIIOT S-TIPOIEHTHBIN pacTBop cyiabdara meau (I1). OT xaxmol karum BHadaje
MOJIy4aeTcsl 0caZoK roiay6oro nsera — ruapoken meau (1), mpu BeTpsiXuBaHHM OH pacTBOPSIET-
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csi. OOpazyercss MHTEHCUBHO OKPAILICHHBIM pacTBOp BAaCHJIBKOBOTO I[BeTa. BuHHas Kuciora co-
JIEPKUT JIBE€ THMAPOKCUIIbHBIE TPYIIBI U CIIOCOOHA B IIEJIOYHOM PAacTBOpe 0Opa3oBbIBATb KOM-
IUIEKCHBIE COCTUHEHHUS TUIA aJIKOTONATOB ¢ ruapokcuaoM menu (II) momobHo MHOroaToMHBIM
cnupraM. [1leno4Hoi pacTBOp KOMIUIEKCHOIO COCJUHEHUS JBYXBAJIEHTHOM MEIU C COJIBIO BHUH-
HOW KHCJIOTHI Ha3bIBAIOT (DETMHIOBOM XKUAKOCTHIO. OHA JIETKO OKUCISIET MHOTHE albJIECTU/Ibl U
caxapa. QenMHroBy XHUAKOCTb HIMPOKO HCIOJB3YIOT I KaY€CTBEHHOIO M KOJIMYECTBEHHOIO
aHaJIM3a BOCCTaHABJIMBAIOIIMX CaXapoB.

Hamnumure ypaBHeHUs peakmuii: oOpasoBanus ruapokcuaa meau (II) m B3ammopeii-
CTBHUSI CETHETOBOM comu ¢ runpokcuom meau (II).

OmnbiT 4. CBOICTBA JIMMOHHOW KUCIJIOTBI

PeakTuBbl: TUMOHHAs KUCIIOTA (KpUCTAJUTMYECKAs), S-MPOLEHTHBIN PacTBOpP JTUMOHHOMN
KHCJIOTBI, S-IIPOLEHTHBIA PacTBOp XJIOpHJa Kanbuus, 10-ITpOLEHTHBIN pacTBOP aMMHAaKa, KOH-
LEHTPUPOBAHHAS CEpHAsi KUCJIOTa, U3BECTKOBas (MM OapuTOBas) BoJa (HACBILICHHBIH pacTBOD),
pacTBOp Moja B noauae Kanus, 10-mpoueHTHbIM pacTBOp TMAPOKCHIA HATPHUS, JIAKMYycoBas Oy-
Mmara (KpacHasi).

OO6opynoBaHue: U30THYThIE I'A300TBOIHBIE TPYOKH, ITATUB C IPOOHPKAMHU.

1) Honyuenue uutpara kanpuus. B npobupky HanuBaroT 1 M1 S-IIPOLIEHTHOI'O PacTBO-
pa JUMOHHOW KHMCIOTBl M J00aBIAIOT MO KamisM 10-IpoLeHTHBI pacTBOp aMMMaka [0
HEUTpaJIbHOW peakuuu 1o jgakmycy. [locie sroro mpwimsaroT 1 mii S-IpOLEHTHOrO pacTBopa
XJIOpHUJIA KA U OCTOPOXKHO HarpeBalOT PEeaKLIMOHHYIO CMECh 10 KuneHus. Breimanaer oca-
JIOK LIUTpaTa Kajblus. DTa COJb B ropsdyeil BOJI€ pacTBOPSIETCS TPYAHEE, YEM B XOJIOAHOMW: IpU
KUIISTYEHUH PacTBOPA OHA BBINANAET B OCAJOK, IIPU OXJIAKIACHUHM BHOBb PACTBOPSIETCS.

Hanumure ypaBHeHHe peakiiuy 00pa3oBaHus HUTpaTa Kalablus (CpeIHEeN COM).

2) Pa3znoxeHre TUMOHHOW KHCIOThI MPU HAarpeBaHWU C KOHLEHTPUPOBAHHOW CEpHOM
KuCIoTOH (Tsral). B cyxyro nmpoOHpKy ¢ M30THYTOW ra300TBOJHON TPYyOKO# MOMEIAOT 0KoJIo 1
I' KPUCTAJUIMYECKON JTMMOHHOM KUCIIOTBI, IPHWIMBAIOT 2 MJI KOHIIEHTPUPOBAHHON CEPHOM KHCIIO-
Thl, 3aT€M YKPEIUISIOT NpoOMpKY B jamnke mrTatuBa. OCTOPOKHO HarpeBalOT PEAKIIMOHHYIO
cMmech. [lokuratoT y oTBEpCTHs Ta300TBOAHOM TpyOKHM Bblienstomuiics okeun yriepoaa (1),
OH TOPHUT XapaKTE€PHBIM T'OJIyOOBATHIM IIJIJaMEHEM. 3aT€M OIYCKalOT KOHEI| ra300TBOJHON TpyO-
KA B IPOOMPKY C M3BECTKOBOIM BO/OHM M MO MOMYTHEHMIO €€ OOHapyXUBArOT OKCHJI yriepoja
(IV). ITocne aToro omyckaroT KOHEI] Ta300TBOIHOM TPYOKU B IPOOUPKY, T/I€ HAXOIUTCS 3apaHee
IPUTOTOBJICHHBIH MIETOYHON pacTBOp MoAa (K 2 MJI pacTBOpa MOJa B MOJHJIE KaJlUs MO KaIuisM
n00aBmsAtoT 10-mpOoLEeHTHBIN pacTBOP TMJPOKCHUJIA HATPUS 10 TOYTH MOJIHOIO 0OEClBEUYMBaHUS
pactBopa noga). Odpazyercs ocagok nogodopma, UMEIONNH criennuuecKuii 3amnax.

Hanummure ypaBHeHHE peakiuy pa3ioKeHUs JUMOHHOW KHCIIOTHI IIPY HarpEBaHUU €€ C
KOHIIEHTPUPOBAHHON CEpPHOI KUCIOTOM — 00pa30BaHUE alleTOHIUKapOOHOBON KHCIOTHI, OKCHAA
yraepoaa (II) u Boabl. AueToHauKapOOHOBasE KUCIOTA MPU HarpeBaHUM JIEKapOOKCUITUPYETCS C
oOpa3oBaHueM areToHa u okcuja yriaepona (IV). Hanummure ypaBHeHue peakium.

Hanummure ypaBHeHue o6pa3oBanust noaohopma u3 aleToHa.

Onprt 5. [lonydyeHne NTUPOBUHOTPAJHON KUCIOTHI OKUCIEHUEM MOJIOYHOM KUCIIOTHI.

PeakTuBbl: S-MpOLIEHTHBIN pacTBOP MOJOYHOM KHUCIIOTHI, |-MPOLEHTHBIN pacTBOp IMep-
MaHraHara kanusi, 10-mporneHTHBIH pacTBOp KapOoHata HaTpus, 10-IPOLIEHTHBIN pacTBOp TUA-
pOKCcH/Ia HaTpus, YKCyCHas KHCIIOTa, THIpOCylb(UT HaTpus (HACBHILEHHBIM pacTBOp), 2-
IIPOLIEHTHBIN PACTBOP HUTPOIIpYCCUAA HATPHSL.

OOGopynoBanue: makMycoBasi Oymara (KpacHas), (uibTpoBajbHasi Oymara, Xwu-
MU YECKHE BOPOHKH.

B npoOupky HanmuBaroT 2 M1 5-IPOLEHTHOrO pacTBOpPa MOJIOYHOM KUCIOTHI U J100aB-
JSIFOT 110 Kaml-JIsiM TpU BCTpsAXUBaHUU 10-TIpOLIEHTHBIN pacTBOp KapOoHaTa HATPUS 10 HEUTPaJIb-
HOM peakiuy Mo Jak-MycCy. 3aTeéM MNPWIMBAKOT | M 1-POIEHTHOrO pacTBOpa MEepMaHraHaTa
KaJlusl ¥ CMECh HarpeBaroT 10 KUIEHUA. B ycIoBUAX OombITa MOJOYHAs KHUCIOTA OKUCIAETCS 10
IIUPOBUHOTPAJHON KUCIIOTHI.

Hanumure ypaBHeHUE peakuu.
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Copnepxxumoe npoOupku QUIBTPYIOT U B (QUIbTpaTe OOHAPYKUBAIOT MUPOBUHOTIPAI-
HYI0 KHUCJIOTY KaueCTBEHHBIMH pPEaKLUUSAMH Ha KapOOHWIBbHYIO Tpynny (C THIPOCYIbPHUTOM
HATpHUs) U Ha KETOHHYIO rpynny (C HUTPOIPYCCUIOM HATPHS).

Jlabopamopuasa pavoma Ne 19
Amunut

Onwim 1. [lonyuenueu ceoticmea amuHo8

PeakTuBbl: ruapokcua Kaus (WIM HATPUs), STWIOBBIM CIMPT, alleTaMujl, HATpUN Me-
TAJJIMYECKUH, XJIOpUJ METUIAMMOHHUS, HATPOHHAs U3BECTh, KpacHas JIaKMycoBasi Oymara KOH-
LICHTPUPOBAHHAS COJITHAasE KHCJIOTa, 3-TIPOLEHTHBIA pacTtBop xiopuaa xkeneza (I1), 5-
nporeHTHBINH pacTBop cynbhara Meau (I1), 10-mpoueHTHBI pacTBOP HUTPUTA HATPUS, JICASHAS
YKCYCHasl KMCJIOTA.

O6opynoBanue: MpoOUpKa ¢ MPOOKOH ¢ MPSAMOM Ta300TBOJHON TPYOKOW, MMEIOIICH
OTTSHYTBIN KOHELl, CTEKJITHHAS MaJloyuKa.

1) IMonyuenue smuramuoa u3 ayemamuoa

B npobupke pactBopsitor npumepno 0,5 T anierampaa B 5 MJI1 3TWIOBOTO CIUPTA. 3aTeM
BHOCAT B PacTBOpP 2 KycOYKa METANINYECKOTr0 HAaTPHUsl Pa3MEPOM C FOPOLIMHY U OBICTPO 3aKphI-
BalOT MPOOUPKY MPOOKOH C M30THYTOM Ta300TBOJHON TPYyOKOM, KOHEI[ KOTOPOW OIyCKAalT B
IpOOUPKY-TIPUEMHHK, COAEPIKAIIY0 2 MJI 3THIIOBOro cnupra. IIpoOupky ¢ peakuuoHHOH cMme-
CBIO TIEPUOINYECKU BCTPSAXUBAIOT. Peakiyio BeayT 10 MOJTHOIO MCUE3HOBEHUS! METANINYECKOTO
HaTtpus. OTMeUaroT 3amax pacTBopa B poOupke-npueMHuke. [lomyueHHbIi cnupToBOil pacTBOp
ATUJIAaMUHA UCTOIb3YIOT B IOCIEIYIOIINX OIbITAX.

Hanummre ypaBHeHHs peakluil 3TUIOBOrO CIIUPTa ¢ HATPUEM, BOCCTAHOBIICHUS alle-
TaMuza BOJOPOJIOM (BOAOPOJ B MOMEHT BBIJICTICHMUS).

2) [lonyuenue memunamuna u e2o c60UCmMed

B cyxyto npoOupky nomemarT npumepto 0,5 r xjgopuaa METUIAMMOHUS U IPUMEPHO
1 r HaTpoHHOI M3BecTH. CMeCh TIIATEIBHO MEPEMELINBAOT CTEKISIHHOM nmanoukoi. [Ipobupky
3aKpbIBAIOT IPOOKOM ¢ MPSAMOM ra300TBOAHON TPYOKO, MMEIOLIe OTTSHYThI KOHEI, U Harpe-
BalOT PEAKIMOHHYI0 CMECHh IIAMEHEM TOpEJKU. Bplaensrommuiics METUIAMHUH MOJKUTAIOT Y
KOHIIa Ta300TBOAHON TpyOKU. B oTiMume oT aMMuaka aMUHBI TOPSIT Ha BO3JyXe. 3aTeM IMOJHO-
CAT K OTBEPCTHIO T'a300TBOAHOM TPYOKH BIaKHYIO KPacHYIO JJAKMYCOBYIO Oymary; OHa CHHEET,
TaK Kak IpU PaCTBOPEHUU METHJIaMUHA B BOJI€ 00pa3yrOTCsl THAPOKCHUI-MOHBI.

Hanummre ypaBHeHHs peakluii: oOpa3oBaHHE METHIAMHUHA U3 XJIOpUIA METHUIAMMO-
HUS ¥ TUAPOKCUA HaTpHsl, TOpEHUE METUIIaMHHA, B3aUMO/JICIICTBIE METUIIaMHHA C BOJIOH.

Onwvim 3) Obpaszosanue coneii amunog. MeTWIaMUH MOJy4YalOT HarpeBaHUEM XJIOpuIa
METUJIAMMOHUS C HATPOHHOU M3BeCThI0. K OTBEpPCTHIO MPOOUPKH, U3 KOTOPOUBBIJEISETCS Ta30-
00pa3HbIil METUIAMUH, MOAHOCIT CTEKISIHHYIO MaJOYKy, CMOYEHHYIO KOHIIEHTPUPOBAHHOU CO-
JTHOM KHUCIOTOU. []amouka OKyThIBa€TCS TyMaHOM.

OOBsCHUTE OBIT U HAMUIINUTE YPaBHEHUE PEAKIIHH.

B nBe mpoOupku HamMBaroT 1Mo 1-2 Mit: B 0JIHy — 3-TIPOIIEHTHBINA PacTBOP XJIOpHJA HKe-
ne3a (I11), B npyryto — 5-npoueHTHsbIM pactBop cynbgpata meau (I1). B kaxmayro npoOupky npu-
JUBAIOT 10 | MJI pacTBOpa aMMHOB, TIOJTYY€HHBIX B OMbITe 1. MOXXHO B IPOOUPKHU C pacTBOpaMu
FeCls u CuSO4 npomyckath ra3000pa3Hblii MeTHIaMKUH. B mpoOupke ¢ pacTBOPOM XJIOpUAA HKe-
ne3a (lll) Beimagaer OyphIit ocamok, a B mpoOupke ¢ pactBopoM cyibdara menu (l1) odpazyro-
IMIMICS BHAYaje OCaJoK ToyiyOooro mpera pacTBOpsieTcs ¢ 0Opa3oBaHMEM KOMILJIEKCHOM COJIH,
OKpAIIeHHOW B SIPKO-CHHHM 1IBET.

Hammmmre ypaBaenus peakuuii (c FeClz B nvonnom Bupe).

Onvim 4. Peaxyus nep8uyHbiX aMUHO8 ¢ a30mMucmou KUciomou. Ty PEaKIUI0 UCIIOJb-
3YIOT KaK KayeCTBEHHYIO PEaKIMI0O Ha MEepBUYHBbIC aMHUHBI adudaTrudeckoro psga. B mpoOupky
HalMBaroT 1 MJT pacTBOpa MeTuiaMuHa (cM. onbIT 1) mim pactBopsitoT B 1 mut Bosl 0,2 T xsiopu-
Jla METWJIaMMOHUS, 3aTeM npuiuBatoT 1 M 10-mpoueHTHOro pactBopa HUTpuTa HaTpud. Ilpu
N00aBJIEHUH K PEaKLIIMOHHOW CMECH HECKOJIbKUX Kallelb JIEASHON YKCYCHOM KHCIIOTHI BBIAETSAET-
Cs1 @30T B BUJIE MEJIKMX ITy3BIPHKOB.
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Hanumure ypaBHeHUE peakuu.

Onvim 2. Obpaszosarue u paznoxicerue coietl AHUIUHA

PeakTuBBI: aHUIINH, STUIOBBIM COUPT, KOHIICHTPUPOBAHHAS COJIIHASI KUCIIOTa, pa3daBs-
JIEHHasl CepHasi KMCII0Ta, pacTBOP TMPOKCHUIAa HATPHsL, KpacHas JJakMycoBasi Oymara.

K 5 - 6 kamisaM aHmirHa 100aBsIOT 2-3 M1 BOJIBI M CMECH CUIIBHO BCTPSIXUBAIOT.B mo-
JYYEHHYIO 3MYJIbCUIO OIIYCKAIOT KPacHYIO JJaKMycoBYt0 Oymary.Okpacka HHIMKAaTOpa HE MEHs-
eTcsl.

OMyJbCHIO aHWJIMHA JEAT Ha JBe yacTu. K ogHoivacTy npubaBisoT 10 KarvisiM Ipu
BCTPSIXUBAHUU KOHLEHTPUPOBAHHYIO COJISIHYIO KUCIOTY. [locTenenHo aMynbcusl peBpaliaercs
B OJHOPOJHYIO XHUIAKOCTb. [Ipu mpubaBieHnH K Heil pacTBOpa I'MIPOKCUAA HATPUS JKUAKOCTh
MyTHeeT. K apyroit yactu sMyiabCUM aHWIMHA OPUOABIISIIOT 110 KaIUIIM IPU BCTPSAXUBAHUM pas-
0aBJICHHYIO CEpPHYIO KHCIO0Ty. Brimanaer G6ensbiii ocanok. IIpu nodaBieHnn pacTBopa ruipoKcH-
Jla HaTpUs 0CaZ0K paCTBOPSETCS U KUIKOCTb MYTHEET.

Hanummre ypaBHEHUs! IPOUCXOSAILUX PEAKLIUH.

Onwvim 3. bpomuposanue anununa

PeakTuBbl: aHMIMH, OpOMHAas BOJa.

K 5 M1 Bozibl mpuiinBaroT 2-3 Kamid aHWJIMHA U CMECh CHIIBHO BCTpsixuBaroT. K momy-
YEHHOW 3MYJIbCUHU I10 KAIUIAM NpHOaBISIIOT OpoMHYyIo Boay. CMech oOeclBeUMBaETCs U BbINAa-
eT Oernblii 0caZioK TPUOPOMAHUIIMHA.

OOBscHUTE JIETKOCTh 00pa30BaHusl TPUOPOM3aMEIIEHHOI'O aHUIMHA U MECTO BCTYILIE-
HUS 3JIEKTPO(PUIBHOTO areHTa B MOJIEKYITy aHWINHA. PaccMoTpuTe MexaHH3M OpOMHpPOBAHHS.

Hanummre ypaBHeHHe peakiuu 00pa30BaHKs YePHOTOaHMIINHA.

Jlabopamopuasa pavoma Ne 20
Juazo- u azocoedunenus

Onvim 1. Peaxyuu ouazocoeoureHnull ¢ 8bloejieHuem azoma

Peaxmugvl: aHUITUH, HUTPUT HATpPHUs, KOHLIEHTPUPOBAHHAs COJISTHAsI KUCIIOTa, OpoMHast
BOJA, Hoaua Kanus, HoJakpaxmaibHas Oymara, M-HUTPOAQHWINH, 1-TIPOIIEHTHBIN pacTBOp TUAPO-
Cyib(uTa HaTpHsl, KOHIIEHTPUPOBAHHAS CEpPHAs KUCJIOTa, PacTBOP XJOpHJA Kele3a, MOYEeBHHa,
N-TOJXYUIMH.

Obopyooeanue: NenuTellbHas BOPOHKA, NMPUOOP Ul MEPETOHKH C BOJSHBIM IApoM,
TepMOMETp, cTakaHbl Ha 50 M1, BojasiHas OaHst, 1€, Koba byH3eHa, BopoHka OroxHepa.

1) Ionyuenue ¢pernona. K 7 M Bozibl B cTakaHe MPUOABISIOT 1,5 MII KOHLICHTPUPOBAH-
HOM CepHOM KHUCIOTHI, HATUBAIOT | MJI aHWUJIMHA U HArpeBaloT JI0 MOJHOTO €ro pacTBOpPeHUs. 3a-
TeM cMmech pactBopstoT 10 00C (Bo npay). [locreneHHo npu nepemMeminBaHUU (MOXKHO TE€PMO-
MeTpoM) npubasisitoT pactBop 0,8 r HUTpUTA HATpUsl B 4 MII BOJBI, CIIEIs 3a TEM, YTOOBI TEMIIE-
paTypa 6bu1a He Bbime 5-7°C. ITpu6aBuB GOMBIIYIO YAaCTh HUTPHTA HATPHSA, MOMEIIAIOT KAILTIO
peakUMOHHON cMecH Ha HoakpaxMmanbHylo Oymary. Ecnu mocuHenue He HaOmrogaercs, TO J10-
6aBistoT e HuTpuTa Hatpus. Eciu ske uepe3 1-2 MuH nociie npubaBiieHus OCIEAHEN TOPLUN
HUTpUTA HaTpusi OyneT oOHapyKUBAThCsS a30TUCTas KUCIOTa (MOCUHEHUE HoJKpaxMaabHOU Oy-
Maru), Jua3oTHpoOBaHUE MpeKpamaroT. [loayueHHsIi Tpo3payHblidi pacTBOP COJIM TUA30HUAIIEPE-
JUBAIOT B MPUOOpP NJIs MEPEroHKU C BOJSHBIM MapoM, J00aBIAIOT KUISITUIBHUKU. [Ipobupky
OCTOPO’XHO HarpeBaroT B CTaKaHE C ropsyeil BOJOM, OXJaXK1as IpHU ITOM NPUEMHUK XOJIOJAHOMN
BosioM. [locrie okoHYaHMsI BbIIETICHUS U3 MPOOMPKH ra3a €€ HarpeBaloT IJIaMEHEM TOPENKU U
OTTIOHSIOT C MapoM obpazoBasiuiics penosn. [leperonky npekpamaroT, Korjaa B IpUeMHUK OyaeT
NEPETOHSThCS Mpo3payuHas KUAKOCTh. K nucTwmiaTy mo kamisMm npuOaBisiioT OpOMHYIO BOAY.
[Tpoucxonut obecrBeunBaHre OPOMHOI BOIBI M 00pa3oBaHue 0eoro ocajika Tpudpomdenona.

Hanumure ypaBHeHHME peaklMM IHWa30TUPOBaHUS aHWIMHA. PaccMoTpuTe MexaHU3M
peaxkuu.

2) Ionyuenue tioobensona (tsaral). B crakane cMemuBaroT 7 M BOJIbI ¢ 1,5 MII KOH-
LIEHTPUPOBAHHOM cepHOU KucioThl. K pacTBopy npunuBaroT 1 mMi aHunnHa. CMech OXJIaKIAaroT
1o 0°C u npu nepemermuBanuu 106aBisitor 0,8 T HUTpHUTA HaTpUsa B 4 MJT BOJBL. TemriepaTypa
cMecu JoJDKHa ObITh He BbIme 5-7° C. 3aTeM MpoOBEpSAIOT KUCIOTHOCTHh CPEIbl HHIUKATOPOM
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(xoHr0), 6€epyT MpoOy pacTBOpa (CTEKISHHOHN MaJOYKol) M HAaHOCIAT €€ Ha HOIKpaXMalbHYIO
Ooymary. [locunenune Oymaru CBHIETENBCTBYET 00 OKOHYAHHMM PEaKIUH Aua3zoTupoBanus. s
yJaJeHusl U30bITKa a30TUCTON KUCIOTHI B PEAaKIIMOHHOW Cpe/ie K COJIM TMA30HUsS TPU OXJIaXKIe-
HUU J00aBISIOT CyXYI0 MOYEBHHY JI0 NPEKpallleHus BblaeNeHus ra3a. [loaydyeHHyro conb 1uazo-
HUS TpUOABISAIOT K pacTBOpPY 2 T Moauaa Kamus B 3 mul Boabl. CMech HarpeBaroT Ha BOJSHOU
OaHe 10 mpekpalieHus BolaenaeHus rasa. Kakoii ra3 nmpu stom Beinensercs? Ha nue nosBisercs
TsDKENast KUAKOCTh (MOA0EH30IT), OKpalieHHas B Oypblid 1iBeT oOpa3yrommmcest nogoM. (O0bsic-
HUTE, B pe3y/bTaTe KaKUX peaklMil BblaeseTcsl cBOOOIHBIN o/.) MonOeH301 oTaemstoT 1eiu-
TEJILHOW BOPOHKOM, BCTPSIXUBAIOT ¢ 3—4 MJI |-IIPOIIEHTHOTO pacTBOpa TUAPOCYIb(pUTA HATPHS,
BOJIOM M BBICYIIMBAIOT XJIOPUJIOM HaTpus. OnpenessioT noKa3aTesb MpeloMIeHUsT HoI0eH30I1a
(1,6213).

Hanumure ypaBHEHHUS CIEAYIOIUX pPEaKuil: MOIydeHHe MOA0eH30J1a U B3aUMOJCH-
CTBHE MOYEBUHBI C a30THCTON KucioTol. Kakoii ra3 mpu stom Beiensierca? [louemy Henb3st 10-
ycKaTh U30bITKA a30THCTOM KUCIOTHI B PEaKIIMOHHOM cpene?

Onwvim 2. Peakyuu ouazocoedunenuil 6e3 svioenenus azoma. Azocouemanue.

Peaxmuevl: numeTunaHwivH, CyibGaHWIOBas KHUCIOTa, HUTPUT HATpus, N-HU-
TpoaHWIUH, - HadTON, OCH3UINH, HAPTHOHOBOKHCIBIA HATPUH, alleTaT HATPUs, KOHIICHTPHPO-
BaHHAas COJIsIHas KUCIo0Ta, 20-TIpOIeHTHBIA pacTBOp Xjopuaa HaTpus, 30-mpoLEeHTHBIN pacTBOP
TUPOKCHUIA HATPHUsl, HOJIKpaxMallbHas Oymara.

Obopyoosanue: crakanbl xumudeckue Ha 50 mi, xkonba bynsena, Boponka broxnepa,
TEPMOMETD, JIe]], MUIETKH, (PUIBTPOBaIbHAS Oymara.

1) Honyuenue kpacumensi Memunio8020 Opamx’ce8o2o (eearuanmur). B omHOM cTakaHe
pactBopsitoT 1 T auMerunanuinHa B 10 Mi1 constHON KuCIoThl. Bo BTOpoM cTakaHe pacTBOPSIOT
1 r cynbdaHunoBO KUCIOTH (B 2,5 MIT 2 H. pacTBOpa rUApOKcHIa HATpus B 5 mil Bojsl). Oxia-
XKAEHHBIN pacTBOp (BO Jibly) IPWINBAIOT K 2,5 M 2 H. COJISHON KUCIIOTHI.

K pactBOpy B IepBOM CTakaHe IPHIMBAIOT PAaCTBOP U3 BTOPOrO CTaKaHa, a 3aTeM JI0-
0aBJIAIOT 2 H. pacTBOP TUAPOKCUAA HATPUS 10 IIeT0yHOM peakuuu. Kpacurens BblnanaeT B BUIe
OpaHKEeBO-KENTHIX XJIOMbEB, €r0 OTPMIBTPOBBIBAIOT, CYIIAT MEXKAY JUCTaMU (UIBTPOBATBHOMN
Oymaru. OunbTpar pa3nuBaiOT B JBE NPOOMPKH (HAIMBAIOT Mo 1 M), pa30aBisitOT €ro BOJOM.
3arem nmpuOaBIIAIOT B OJIHY NPOOUPKY pa30aBlIeHHYIO KUCIIOTY, a B IpYryto - ménoyb. OT™Meya-
10T IIBET KPacuTeNs B Kax10i NpooupKe.

Hanummre ypaBHeHUe peaklyu MOJydyeHHs] METHIIOBOTO OpaH)XeBoro. OObsicHUTE Me-
xaHu3M peakiuu. Haiinure oObsiCHEHME M3MEHEHHMIO OKpacku B 3aBucuUMoOcTH oT pH cpensr.
Hanummre cTpoeHne MOJIEKyYIbl KpaCUTENS B KUCIION U IIEJIOUYHOU cpefie.

Jlabopamopnas pavoma Ne 21
Amunokuciomaol

Onwvim 1. Ceoticmea aMuHoKuciom

Peaxmugvl:  2-pOLIGHTHBIA pacTBOp AaMHUHOYKCYCHOM KucCnOThl (raunuH), 10-
MIPOLICHTHBIA PAaCTBOP aMUHOYKCYCHOW KHCIIOTHI, |-TIPOLIEHTHBINA pacTBOP aMUHOYKCYCHOM KHC-
JIOTHI, PACTBOPHI MHAUKATOPOB B KaleIbHUIAX: METHIIOBBIN OpaHKEBBIM, METHIIOBBIN KPaCHBIH,
nakmyc, 40-mpoueHTHBIA pacTBop dopManbaeruaa (hopmannH) — HEHTpaIU30BaHHBINA, OKCH]L
menu (1), 10-mporieHTHBIA pacTBOp THIPOKCHAA HATpus, 10-TPOIIEHTHBIA pPacTBOp HUTPHUTA
HaTpus, JeasdHas YKCycHast Kucaota, 0,l-mponeHTHbIN pacTBOp HUHTUAPHWHA, HATPUN METaJUIH-
4eCKHil, e-KallpoJaKTaM.

Obopyoosanue: xumudeckue crakansl (100 M), nen puabTpoBaibHas Oymara, MUHIIE-
ThI, CKaJbIeNu, 6anu necuansie, TepmomMeTpsl (300°C), mraTuB ¢ mpoOupKamu.

1) Omuowenue MOHOAMUHOMOHOKAPOOHOBBIX KUCIOM K uHOUKamopam. B Tpu mpooup-
KU HAJUBAIOT 1O 1 MJI 2-IIPOLIEHTHOTO pacTBOpa aMUHOYKCYCHOM KHCIIOTHI (INIMIIMHA) U 100aB-
JSIOT MO 2 Kalld pacTBOPOB MHAMWKATOPOB: B OJIHY MPOOUPKY — METHUIIOBOIO OpPAHKEBOTO, B
JIPYTYI0 — METUJIOBOT'O KPACHOIO, B TPETHIO — JIAKMYCA.

Memnsietcs 1 okpacka HHIUKATOPOB? OOBSICHUTE pe3ybTaThl OIBITA.

2) Peakyusi aMUHOYKCYCHOU Kuciomol ¢ Gopmaiboecuoom. B mpobupky k 2 ma 2-
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IPOIIEHTHOTO PacTBOpa aMHHOYKCYCHOW KHCJIOTHI MPUOaBIAIOT | KaIullo MHIAMKATOpa METHIIO-
BOTO KpacHOro. PacTBop okpamiuBaeTcs B KEJIThIM LBET. DTOT WHIUKATOP MPUMEHSIOT i 00-
Hapy>KEHHsI B paCTBOpax KUCIIOT: B KHCJIOH cpeze B uHTepBasie pH 4,2 — 6,2 sxenras okpacka MH-
JTUKaTOpa MEHSETCA Ha KpacHyl0. BoaHbIi pacTBOp aMHMHOYKCYCHOM KHCIIOTHI HUMEET HEUTpalib-
HYIO peaKkLuIo.

J100aBisIOT K pacTBOPY aMUHOYKCYCHOM KHUCIOTHI 1 Ml HeWTpanu3oBaHHOTO (popma-
nuHa. JKenTas okpacka pacTBOpa NEPEXOAUT B KPACHYIO, CIEJOBATENIbHO, pEaklUsl pacTBOpa
cTasia Kucjaoi. GopmanbIeru NpUCOSAUHIETCS K aMUHOTPYIINaM, CBA3BIBAET UX, KAPOOKCHIIb-
HBI€ TPYIIIBI TIPY 3TOM OCBOOOKIAIOTCS U 00YCIOBIMBAIOT KHCIYIO PEAKLIUIO PACTBOPA.

Hanumure ypaBHeHMs peakiiii aMUHOYKCYCHOM KHUCIOTHI ¢ 1 Moib (opmanbaeruia
(o6pazoBanne N-MOHOOKCUMETUIAMUHOYKCYCHOW KUCIIOTHI) M ¢ 2 MOJIb (popmasbaerua (oopa-
3oBanue N,N-1uokcuanMeTniIaMMHOYKCYCHOM KUCIIOTHI).

3) Obpaszosanue mednol conu amMuHOYKCycHol Kuciomol. B mpoOUpKe HarpeBaroT Mpu
BeTpsixuBanuu cmech 0,5 r okcuna meau (1) u 2-3 mi 2-npoLeHTHOro pacTBOpa aMUHOYKCYCHOM
kucaoThl. Uepes 2-3 MUHYTHI NpoOUPKY CTaBAT B IITaTUB. [locne orcTauBaHus XOpOLIO BUIHA
CUHSS OKpacka pacTtBopa. OtnuBarot npumMepHo 0,5 M pacTBopa u J00aBISIOT K HeMy 1-2 Kkar-
au 10-IpOIIEHTHOTO PacTBOpa TMAPOKCUIA HaTpusl. Brimanaet iu ocanok ruapokcuaa meau (11)?

N30bITOUYHYIO KUIKOCTh CIMBAIOT ¢ ocajka okcunaa menu (1) B mpobupky u oxmnaxna-
I0T €€ B CTaKaHe ¢ JEeAsSHOW BOJOW. [locTeneHHO BBINANaOT KPUCTAILIBI TPYAHOPACTBOPUMOMN
MEIHOW COJIW aMHHOYKCYCHOM KucCIOThl. OOpa3oBaHHe KOMIUIEKCHBIX OKPAIICHHBIX B CHUHHM
L[BET MEJIHBIX COJIEH XapaKTEPHO AJIsl O.-aMUHOKHUCIIOT.

Hanumure ypaBHeHHE peakiuu 0O0pa30BaHUS KOMIUIEKCHOW MEIHOH CONMM aMUHOYK-
CYCHOM KHUCJIOTBI.

4) Peakyusi aMUHOKUCIOM C A30MUCMOL KUCIOMOU. AMUHOKHCIIOTBI, KaK U TIEPBUYHBIE
aMUHBI, PEarupyroT ¢ a30THUCTON KUCIOTOM € BBIACJIECHUEM a30Ta. DTy PEaKIUI0 UCTIOIb3YIOT IS
KOJINYECTBEHHOT'O OIpeIe/IeHNs] aMUHOKHCIIOT.

K 2 ma 10-nporeHTHOro pacTBOopa aMMHOYKCYCHOM KHUCIOTHI mpuiuBatroT 2 miu 10-
IPOLIEHTHOTO PAacTBOPAa HUTPUTA HATPHUS U 2 KAIUIM JIeITHOW YKCYCHOW KUCHOThL. [Ipu BCTpsxu-
BaHUU COJEPKUMOTO MPOOUPKU OOMIBHO BBIIEISAIOTCS My3bIPHKHU T'a3a a30Ta.

Hanuumre ypaBHeHHE peakiluil aMUHOYKCYCHON KHUCIIOTBI C @30THCTON KHUCIOTOH.

5) Peaxyusi a-amunoxkuciom ¢ HuHeuOpunom. Peakuusi ¢ HUHTHIPUHOM OYEHb UyB-
CcTBUTENbHA. Ee MPUMEHSIIOT 1711 KaU€CTBEHHOTO M KOJMYECTBEHHOTO aHajln3a O.-aMMHOKHCIIOT.
Hunruapun pasnaraer o.-aMUHOKHMCIIOTHI Ha ajbAeru/bl, okcua yriaepoaa (1V) n ammuax.

O

OH
0 UH
Huuruppuu

AMMUaK KOHJIEHCUPYETCS ¢ U30BITKOM HUHTHAPUHA U C IPOAYKTaMU €ro BOCCTaHOB-
nenus. [IpoayKTel KOHJEHCALlMM OKpalleHbl B PO30BO-(MOJETOBBIA IBeT. Pa3nuuHble o-
AMUHOKHCJIOTHI 00pa3yIOT OKpallleHHbIe COeAMHEHUS, OTJINYAIOIINecs OTTEHKOM. MeXxaHu3M pe-
aKIUU O-aMMHOKHUCIIOT ¢ HUHTHJIPUHOM paccMaTpUBaeTCs B Kypce OMOXUMHUH.

K 2 mu1 1-ponieHTHOTO pacTBOpa aMUHOYKCYCHOM KUCIIOTHI puiuBatoT 2-3 kamm 0,1-
MPOLIEHTHOTO pacTBopa HUHTUApHHA. ColepKuMoe MPOOUPKU BCTPSIXUBAIOT U CTABST B ILITATUB.
Yepes HEKOTOpOe BpeMs MOsABIsIeTCs: (PHUOIETOBasi OKpacka ¢ CHHEBATHIM OTTEHKOM.

Jlabopamopuas paboma Ne 22
Monocaxapuout

5. Cunte3 MmoHocaxapuoB o Kummaau-®Oumepy u nerpananus mo Bomo-Pyddy.

Onwvim 1. Peakyuu Ha 2uOpoKcuibHble 2pYynnvl 8 MOHOCAXapuoax

PeakTuBbl: 1-IPOIEHTHBIN PacTBOP TIIFOKO3bI, |-TIPOIEHTHBIN pacTBop (HpykTo3bl, 10-
u 20-IpOLEHTHBI pacTBOPBl TIJIHOKO3bI, 10-IpOLEHTHBI pacTBOp T'MAPOKCHAA HATpHs, S-
MIPOIICHTHBIN pacTBOp cyibdaTta meau (1), u3BecTkoBOE MOJIOKO (CBekempuroToBieHHas 10-15-
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IPOIIEHTHAs CYCIIEH3Us THAPOKCUIA KaIbLIUs B BOJE).

Obopyoosanue: BoasiHas Oans, Tepmomerp Ha 100°C, mpubop mist momyuenuss COo,
CTEKJIIHHBIE BOPOHKH, (PUIIbTPOBAIbHAS Oymara, MUIEeTKH.

1) Peaxyusi monocaxapuoa co wenounvim pacmeopom 2uopoxcuoa meou (11). B mpo-
OupKe CMEMMBAIOT 2 MJI |-MPOIIEHTHOTO pacTBOpa ritoKo3bl U 1 M 10-TIpoOLIEHTHOTO pacTBOpa
TUAPOKCHUA HATPHS, 3aTEM MO KarisiM J00aBJIsSIOT S-MPOIEHTHBIN pacTBOp cynbdara menu. O6-
pa3yromuiica BHauaie rojiyooit ocagok rugpokcuna meau (1) npu BecTpsixuBaHuu pactBopsieTcs,
MOJTy4aeTCsl CHHUN MPO3pavyHblii PacTBOP KOMIUIEKCHOTO ajkorojisita (caxapara) meau (Il). Pe-
aKIUsl JTOKa3bIBACT IMPHCYTCTBUE HECKOJIBKUX THIIPOKCHIIBHBIX TPYMI B MOJIEKYJE TIHOKO3BI.
OMnbIT MOBTOPSIIOT C UCIIOJIB30BAHUEM | -TIPOILIEHTHOTO pacTBOpa GPYKTO3HI.

HanwuimuTe ypaBHEHHE peakluu TIF0K03bI ¢ ruapokcuaom meau (11).

2) Peaxyusi monocaxapuoos ¢ cuopoxcuoom karvyus. K 2 mi 20-mpoieHTHOro pacTBO-
pa TIII0KO3bI JOOABIISAIOT MO KAIUISIM MPH BCTPSIXMBAHUH M3BECTKOBOE MOJIOKO. [ MApOKCH Kaib-
I[Usl pacTBOpsieTcs, 00pa3ys IMoKo3aT Kaublus. [ MIpoKcHa Kanbluus A00aBISIOT A0 MOSBICHUS
HEpacTBOPUMOTO ocajka. PacTBop ¢pmibTpyroT. Uepes puiabTpar mpomycKarT TOK YIIEKHCIOTO
ra3a u3 npudopa. Beimagaer ocanok kapOoHaTa KalbliMsl, KOTOPBIA pacTBOPSIETCS MPU U30BITKE
CO:a.

Hanumure ypaBHeHHs peakiuii: 00pa3oBaHUe TIIOKO3aTa KalbIHs U B3aUMOJICHCTBUE
[JII0K03aTa C YTIIEKUCIIBIM T'a30M.

Onvim 2. Peakyuu nHa kapOOHUIbHbLE 2PYNNbI 8 MOHOCAXAPUOAX.

Peaxmugvl: 1-pONEHTHBINA PacTBOP TIIIOKO3BI, |-TIPOIEHTHBINA pacTBOp (PpPyKTO3bI, 2-
MPOLIEHTHBIA PAaCcTBOP TIIOKO3bI, 2-TIPOIEHTHBIN pacTBOp (PpyKTO3bl, 10-TPOIEHTHBIN pacTBOP
I0KO3bl,  10-mpouieHTHBI — pacTBOp  (opmanpiernjga, (QyKCHHCEpHUCTas KuciaoTa, S-
nporeHTHbIN pacTBop cyibdarta meau (11), 10-mporieHTHBIH pacTBOp MMIPOKCHIA HATPUS, PeakK-
tuB @enunra, 6pomMHas Boja (HACHIIIEHHBINH PACTBOP), 1-IIPOLIEHTHBIA PACTBOP XJIOPHIA JKele3a
(1), 1-npoueHTHBIH pacTBop (eHoa, 1-NIPOIEHTHBINH pacTBOP HUTpaTa cepedpa, S-TPOLCHTHBIN
pPacTBOp TIFOKO3BI.

Obopyoosanue: BoasHas 6ans, Tepmometp Ha 100°C, munerTku.

1) Peakyuu ¢hyxcurceprnucmoii kuciomsi ¢ popmanvoe2udom u 2moxko3oi. B ase mpo-
OMpKH HaNMMBAIOT 1O 1,5 M pacTBopa GyKCHHCEPHUCTON KUCIOTHL. B 0HY nMpoOupKy mpuiInBa-
1ot 1,5 Mt 10-nporieHTHOTO pacTBOpa hopmanbaeruaa, B apyryto — 1,5 mu 10-nporenTHOTO pac-
TBOpa It0K03bl. CoslepKUMoe MpoOUPOK NepeMennBatoT. Yepes HeKOTopoe BpeMst B IpoOHpKe
¢ QopmanpaeruioMm MosiBiseTcs: (hUOJIETOBO-PO30BOE OKpalnBaHue. PacTBop, coaepxkamuit
TJIFOKO3Y, OCTAeTCsl HEOKPAIIEHHBIM.

[Touemy riroko3a (M Apyrue MOHOCaxapHabl) HE JaeT HEKOTOPBIX peakuuil Ha kapOo-
HWIbHBIE Tpynnbl? Hampumep, oHa He pearupyer ¢ (yKCHHCEPHUCTOM KHUCIOTOM M C THAPO-
CyJIb(UTOM HATPUS.

2) Oxucnenue monocaxapuoos cuopoxcuoom meou (11) 6 wenounoii cpede. B npodbupke
CMEIMBAIOT 3 MJI 1-TIPOIIEHTHOTO pacTBOpa THAPOKCHIA HATPHUS. 3aTeM I10 KaruisiM IPH BCTPS-
XUBaHUU J100ABISIOT S-MPOLEHTHBIM pacTBOp cyibdaTa MEAM A0 IMOSBICHUS HE Hcue3aromien
IIpU BCTpsAXUBaHUM MyTH. M30bITOK ruipokcuia meau (1) memaer peakuuu, Tak Kak Ipu Harpe-
BaHUM OH TepsieT BOJY U mpeBpaiaercs B okcua Mean CuO yepnoro nBera. Ecnu e ruapoxcu-
na memu (Il) cnumkoM mano, TO He CBSI3aHHAs ¢ HUM TJIOKO3a MPU HAarpEeBaHUHM OCMOJISIETCS,
IPOAYKTBl OCMOJICHHsI TEMHOT'O IIBETa MaCKHPYIOT peakuuto. ConepKumMoe NpoOHpKHU Harpena-
IOT JI0 HaYMHAIOMIETOCS KHUIIEHUS TakK, 4TOObI HarpeBajiach JIUIIb BEPXHsS YacTh pacTBOpa, a
HIDKHSSL OCTaBajlach JJISi KOHTpoJid. B Harperoil yactu pactBopa MOSBISETCS KENTBHIH OCalOK
ruapokcuaa meau (1), Bckope nepexoasiiuii B KpacHblid ocafok okcuaa meau (1). OnbIT noBTo-
PSIIOT, HO BMECTO pacTBOpa IUIFOKO3bI OepyT 1-TpOLIeHTHBIH pacTBOp GPYKTO3HI.

B ycrnoBusix ombITa OTMHAKOBO JIETKO OKHUCIAIOTCS ruapokcuaom Meau (1) u ambmo3st
(rroko3a), u KeTo3bl (PpykTo3a). OOBACHIETCS ITO TEM, YTO MPU HATPEBAHUU C OKHCIUTEIIEM B
HIEJIOYHOM cpeJie yriIepoIHbIe LENU MOJEKYJ MOHOCAXapHua0B PacHICIUISIOTCS, IPU 3TOM o0pa-
3yeTcs CMECh BELIECTB, B TOM YHCIIE JIETKO OKUCIAIOMUXCs (popMaibaerus, MypaBbuHasi KHC-
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nota u ap.). Cpeau MpoayKTOB OKUCICHHS OOHApyKEHA TaKXKe TIFOKOHOBas (OJHOOCHOBHAs)
kucinota. OHa oOpasyeTcst IpU OKHCIECHUU TIIIOKO3bI, KOTOpas oOpaszyercss u3 GpykTo3bl B pe-
3y/bTaTe MpoLecca SMUMEPU3aLUH.

Hanumure ypaBHeHHE peakiuu OKUCIICHUS TIIIOKO3bI B TIIOKOHOBYIO KUCJIOTY THAPOK-
cunom meau (11).

3) Oxucnenue monocaxapuoos peakmusom @Penunea. HanuparoT B 1BE MPOOHPKHU MO
1,5 — 2 M1 pacTBOPOB MOHOCaXapu0B: B OJJHY IPOOUPKY — 1-IIPOIIEHTHBII pacTBOp IIIIOKO3bI, B
Ipyryio — 1-mponeHTHBINH pacTBOp (PpyKTO3bl. 3aTeM B KaXKAYIO MPOOUPKY JOOABISIOT PaBHBIN
o0peM peakTuBa PenuHra, COAECpPKMMOE MPOOMPOK MEPEMEIIMBAIOT M HArpeBarOT BEPXHIOO
4acTh PAacTBOPA /10 HaYMHAIOMIETocs KuleHus. B BepxHel yacTH *KHUAKOCTU B 00eux MpoOupKax
MOSIBIISIETCS KENTHIA ocaliok ruapokcuaa menu (l), mepexonsdiuii B KpacHBIM OCaT0K OKCHJIA
meau (I), HUKHSS 4acTh )KUIKOCTH, KOTOPYIO HE HarpeBalii, OCTaeTCsl CUHEH.

PeaktuBom DenuHra monb3oBathbest ymoonee, yem ruapokcuaoMm memu (Il), Tak xak
IIPU HATPEBAaHUU CMECU €ro C pacTBOPOM MOHOCAaXapujia He MPOUCXOAUT 00pa30BaHUs YEPHOTO
ocanka okcuna meau (ll), mackupyromero kpacHslii nBeT ocaaka okcuaa meau (I). Peakmus c
(benMHroBOM KHUAKOCTHIO MPOTEKaeT ObICTpee U Oosiee YeTKO. DTOW peakifel Mmoib3ylTes Ui
KaueCTBEHHOI'0 M KOJMYECTBEHHOTO aHajIM3a MOHOCAXapUJIOB U JJIs OTJIIMYUS BOCCTAHABJIMBAIO-
[IMX AUCAXaPUIOB OT HEBOCCTAHABIMBAIOIIHX.

Uro takoe peaktuB Penunra? Kakoe crpoeHne UMeeT 3TOT PEakTUB U KaK €ro roro-
BAT? Hanumure ypaBHEHHE pEakMu OKUCICHUS TITIOKO3bI B TIIOKOHOBYIO KHUCJIOTY PEAKTUBOM
®denuHra.

4) Oxucnenue MOHOCAXAPUOOE AMMUAYHBIM PACMEOPOM OKCUOA cepebpa (peakyus ce-
pebpsnoeo 3epxana). CHadana TOTOBSIT aMMHUA4yHBI pacTBOp ruapokcuaa uz 4 — 5 mui 1-
MPOLIEHTHOTO pacTBOpa HUTpaTa cepedpa. AMMHAUHBIN pacTBOp TUAPOKCUIA cepedpa JIeNAT mo-
nosaM. K oxgHoit yactu npwinBaroT 1,5 M 1-IpoIieHTHOro pacTBOpa INIIOKO3bI, K Apyroi - 1,5
M 1-mpouieHTHOTO pacTtBopa (ppykrospl. OGe mpobupku momeniaroT Ha 5-10 MUHYT BOASIHYIO
Oanro, Harperyio no 70-80°C. Metammmdeckoe cepeOpo B 00enX NpoOHMpKax BBLICTSETCS Ha
CTEHKax B BHJE 3€pKaJbHOro Hajera. Bo BpeMs HarpeBaHusi MpOOMPKH HENb3sl BCTPSIXUBATbh,
MHa4Ye METaJUINYECKOe cepeOdpo BBIACIUTCS B BUJIE YUEPHOI'O OCa/IKa, @ HE HAa CTEHKaxX MPOOUPOK.
YroObl MOTYYUTh XOpOIIEE 3epKao, B MpoOMpKaxX MpeABAPUTEIbHO KUMATAT 10-TpoLeHTHBIH
pacTBOp TUAPOKCH]IA HATPUS, 3aTEM MX CHOJACKUBAIOT JUCTUIUIMPOBAHHON BOJIOM.

Cpenu NMpOAYKTOB OKHMCIEHMS TIIIOKO3bI 00pa3yercss M anbJoHOBas (OJHOOCHOBHAs)
[JIIOKOHOBasg KucioTa. HamuiuTe ypaBHEHMs peakiuil: o0pa3oBaHHE aMMHMAyHOTO pacTBoOpa
rujipokcuaa cepedpa u okuciaeHue D-rmoko3sl 10 D-rimokoHOBON KHMCIOTBI aMMHAYHBIM pac-
TBOPOM THJIpOKCH]Ia cepedpa.

5) Okucnenue monocaxapuoos 6pomnot 6000t (msiea!). B 1Be IpoOUPKU HAIUBAIOT 10
3 My OpoMHO# BozibI U 100aBisAtOT 1o 0,5 M 2-NIPOIEHTHBIX PaCTBOPOB MOHOCAXapHIOB: B OJIHY
— TJIIOKO3Y, B JIpYryto — GpykTo3y. [Ipobupku HarpeBaroT B KUISIIEH BOASHON OaHe B TeueHHe
15 munyt. Eciii 6ypast okpacka Opoma 3a 3TO BpeMsi HE HCUE3HET, PEaKIIMOHHBIE CMECH KUTISITST
710 oOecIBeUnBaHUs Ha IJIaMEeHU ropeiku (mpumepHo 1 munyTta). [locie oxnaxaeHus K pacTBoO-
pam J100aBJISIOT TIO HECKOJIbKY Karelnb |-mporieHTHOTO pactBopa xjiopuaa xkenesa (1), oxpa-
IeHHOTO (heHOJIOM B (pHOIeTOBBIN 11BeT. CpaBHUTE OKPACKY PACTBOPOB B 00EHX MPOOUpPKAX.

Hanumure ypaBHeHUE peakIMi OKUCIEHHS TIIOKO3bI OPOMOM B TIIFOKOHOBYIO KHCJO-
Ty. Kakoif MoHOCaxapu/ — riroko3a uin (ppykros3a — Jierye OKUCISIETCS B YCIOBUSX OIbITa?

Onvim 3. Ocmonenue Mmonocaxapuoos

PeaktuBbl: 10-mpouieHTHBIN pacTBOp It0K03bI, 30-40-MpOLIEHTHBI pacTBOp THIAPOK-
cuaa Hatpusl, 10-IpONEHTHBIN pacTBOP CEPHOM KHUCIIOTBHI.

Ob6opynoBaHue: KUIATHIBHUKY.

B npobupke cmemmBaior 1 mMa 10-mpoieHTHOro pacTBOpa INIIOKO3bI U 1 MJI KOHIIEH-
TPUPOBAHHOTO PACTBOPA THMAPOKCHUIA HATPHs, BHOCAT B CMECh KUISATHIIBHUKH U KUIIATAT €€ B
TedeHue 2-3 MuHYyT. [Ipu BhINONHEHNN ONbITa HEOOXOIUMO COOIIOAATH OCTOPOKHOCTD: PEAKIIH-
OHHAsl CMECh KHUITUT TOITYKAMH, €€ MOXET BHIOPOCUTH U3 MpoOupkH. JKUIKOCTh B IPOOUPKE MpH-
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oOpeTaer enThli, 3aTeM Oypbiii 1BeT. [locne oxmaxkaeHusl ee MOAKUCISIIOT 10-TIPOIEHTHBIM
pPacTBOPOM CEpHOM KHUCIIOTHI, IIPU 3TOM OKpacka OJIeTHEeT, 1 MOSIBISIETCA 3amax O KeHOro caxa-
pa.

[Ipu HarpeBaHUM C KOHIICHTPUPOBAHHBIM PACTBOPOM IIEIOYH MOHOCAXapUIbl OCMO-
JSIOTCS U OKMUCIISIOTCS, 00pa3yeTcsl CI0KHAsi CMECh BElIECTB. B Hell copepkarcsa NpoayKThl IO-
JUMEpU3allil U KOHJEHCAIlMM COCIUHEHHH, MOIYy4arolIuXcs MpH pachale MOHO3, a Takke
Hal/IeHbl MOJIOYHAS U MypaBbUHAS KUCIOTHI. [IpOIyKTBI OCMOJICHHSI COAEpKAT CBOOOIHBIE TH-
POKCHIIbHBIE TPYIIIbL, ’TUM OOBACHSAETCS UX PACTBOPUMOCTH B BOJIE.

Jlabopamopnasn paboma Ne 23
Jucaxapuowt

Onwvim 1. Peakyuu Ha 2udpoxcuivHble epynnsvl OUcCaxapuoos

Peaxmuesbi: U3BeCTKOBOE MOJIOKO, |-IPOLIEHTHBIN pacTBOpP caxapo3bl, |-TIPOLICHTHBIN
pacTBOp JIAKTO3bI (WM MajbTO3bl), 20-IIPOLIEHTHBIM pacTBOp caxapo3bl, 10-MpoueHTHBIN pac-
TBOP FHIPOKCH/IA HATPHSI, S-TIPOIICHTHBIN pacTBOp cyabdara meau (11).

Obopyoosanue: xumudeckue crakanbl (25-50 u 100 mun), Mmepubie muiuHaps! (10 M),
XUMHUYECKHE BOPOHKH, (DUIbTpOBaIbHAS Oymara, Jief.

1) Ilonyuenue caxapama rarvyus. B crakan (25-50 wmu) nHamuBarotr 5-7 mu 20-
MPOLIEHTHOTO PAcTBOpa caxapo3bl U MO KAIISM MpU MEepeMelIMBaHIH JO0OABISIOT CBEXKETPUTO-
TOBJICHHOE U3BECTKOBOE MOJIOKO. ['MIPOKCH]T KalbliMsl pacTBOPSIETCSI B PACTBOPE caxapo3bl. 3a-
TEM MPWIUBAIOT U30BITOK M3BECTKOBOIO MOJIOKA (3-4 MiT), IepeMEeNINBaIOT PEAKIIMOHHYIO CMECh
CTEKJIIHHOW TaJIOYKOM M OCTaBIIIOTEE HA 5-7 MUHYT. 3aTeM OTQHIBTPOBBIBAIOT B MPOOUPKY
pacTBOp, B KOTOPOM COJIEP>KaTCAPACTBOPUMBIC Ha XOJIOJIe caxaparhl Kanblus. [Ipu HarpeBanuu
¢unbTpaTa 10 KUIEHUS BBIIAAAET MEIKOKPUCTANIMYECKUI 0CAZI0K CaxapaToB KalbLIMs:

C12H22011-Ca0-2H20, C12H22011:3Ca0-6H20 u ap.

IIpu oxyaxaeHUU PEaKIMOHHOM CMECH B CTaKaHe C JIEASHOM BOJOM OCaJ0K CHOBA pac-
TBOpsieTcst. CrocoOHOCTh caxapo3bl J1aBaTh PacTBOPUMBIE caxapaThl KalblMs HCIOJIB3YeTCs B
IIPOMBIIIJIEHHOCTH /i1l OYMCTKH caxapa MpH BBIJCIIEHUHU €T0 U3 CaXapHOW CBEKJIBL.

Hanummre ypaBHeHHe peakiuy 00pa3oBaHusl MOHOcaxapara Kajiblus.

2) Peaxyus oucaxapuoos c euopoxcudom meou (11) 6 werounom pacmsope.B npodupke
cMemuBaT 1,5 Ma 1-npoueHTHOro pacrBopa caxapossl M 1,5 mn 10-mpoueHTHOrO pactBopa
rUApoKcuaa Hatpus. B apyroil mpoOupke CMEmIMBAIOT Takue >KEKOJIMYeCTBa |-TPOIEHTHOIO
pacTBopa JIaKTO3bl (WIM MajbTO3bl) U 10-TIPOLIEHTHOrO pacTBOpa MIETOYH. 3aTeM B KaXKIYHO
IPOOUPKY MO KaIuisiM J00aBIISIOT S-MPOLEHTHBIN pacTBop cyiabdara meau (I1). OGpasyromuiics
BHauasie Os1eHOo-Toy00i ocanok ruapokcuaa menu (1) mpu BcTpsxuBaHUM pacTBOpsieTcs, pac-
TBOpPBI MPUOOPETAIOT CUHEBATYIO0 OKPACKy BCJIEJICTBUE OOPa30BaHMSI KOMILJIEKCHBIX CaxapaToB
meu (I1).

Hanummure ypaBHeHus peakuuu oOpa3oBanus mMoHocaxaparamenu (ll). Kakoi BeiBOg
MOJKHO CJI€NaTbU3 IaHHOT'O OIbITa?

Onvim 2. Peakyuu oucaxapuoos no KapOOHUIbHbIM 2PYNNAM (CPA8HEeHUe C80UCmE 80C-
CMAHABIUBAIOWUX U HEBOCCIAHABTUBATOWUX OUCAXAPUOOB)

Peaxmuevl: 1-polIeHTHBIN pacTBOp caxapo3bl, 1-TMPOIEHTHBINA pacTBOP JIAKTO3bI (MU
MaJibTO3bl), peakTuB DenuHra, yKCycHas KucioTa, 10-IpoLeHTHBIl pacTBOp THIPOKCHAA
HaTpusi, 40-TIPOIEHTHBIN PAaCTBOP TUAPOKCHIA HATPHUSI, MOJIOKO, pa30aBIIEHHOE BOJON B 00BEM-
HOM OTHOWIEeHHH 1:1, S-TPOLEHTHBIN PacTBOP MalbTO3bl, PACTBOP YKCYCHOKHCIIOTO (PEHUITUA-
pa3uHa.

Obopyodosanue: XuMUYeCcKUe cTakaHbl (25 mi1), MepHble TUAUHAPHL (10 MiT), XUMHUYe-
CKHE€ BOPOHKHM, (uiabTpoBasibHasg Oymara, (eHondTanenHoBas MHAWKATOpHas Oymara, KUIs-
TUJIBHUKH, MUKPOCKOIIBI, IPEIMETHBIE U TOKPOBHBIE CTEKJIa, BOJISHBIE OaHU.

1) Peaxyus oucaxapuooe ¢ peakmusom Denunea. B Tpu npoOupku HamuBaroT 1o 1,5-2
MJI 1-TIpOLIEHTHBIX PACTBOPOB Caxapo3bl, MAIbTO3bl, U JAKTO3HL. 3aTeM B KaXIyI0 MPOOUPKY H0-
0aByIAIOT paBHBIA 00beM peakThBa DeNnHra, KUIKOCTU MEPEMEIINBAIOT U HarpeBaloT B IjlaMe-
HU TOPEJIKH BEPXHIOIO YaCTh PaCTBOPOB 0 HAUMHAIOLIErocs KuleHus. HuKHsist 4acTh pacTBOpOB



76

HE JI0JKHA HarpeBaThCsl.

Bo Bcex i mpoOupkax MosBIsIETCS KpacHbIN ocanok okcuaa meau (1)? O0wsicHute pe-
3ynbTaThl onbiTa. Hanumure ypaBHeHus peakuuii ¢ rugpokcugom meau (1) mst tex caxapunos,
KOTOpPBIE JAIOT MOJOXKUTEIbHYIO peaklnio ¢ peaktuBom demnuHra.

2) Obuapyoicenue nakmosvl 6 monoke. B HEOONbIION XUMHUYECKUU cTakaH (25 mur)
HaJIMBAIOT 5-7 MJI MOJIOKa, pa36aBiieHHOTo Bo0# (1:1), 1 100aBIAIOT K HEMY HECKOJIBKO Karlejb
YKCYCHOW KHCIIOTHI TIPU NIEPEMEIINBAaHIH CMECH CTEKJISTHHOM majoukoil. B xucinoii cpene Gemnok
CBEPTHIBACTCS U BBINIAAAET B BUJIE XJIOIbEB.

Ocanok OTOMIBTPOBBIBAIOT M OTOpackiBaloT, a (uiabTpar HelTpanusyor 10-
MPOLEHTHBIM PAaCTBOPOM THAPOKCHAA HATPUS 10 CIA0OIIETOYHONW peaklMH MO MHAUKATOPHOMI
denondranenHoBoit Oymaxke. PacTBop mienoun M00aBISIOT MO KAIUSIM TIPH TEPEMEITUBAHUU
KUJKOCTU CTEKJISIHHOM Majnouykoi. OTIuBaoT 2 MII MOJYyYEHHOIO IIeJT0YHOr0 pacTBopa, 100aB-
JSAI0T K HEMY 2 MJ peaktuBa DeinMHra, CMech MEpPEMEIINBAIOT U HATPEBAIOT BEPXHIOIO YaCTh
pacTBopa /10 HAYUHAIOIIETOCS KUTICHHUSI.

Memnsiercs 1 okpacka pactBopa? OObSICHUTE OIBIT U HAMILNUTE YPaBHEHUE PEaKLIUU.

3) Honyuenue o3azonos manbmosvl u rakmosvl. O3a30HbI MAITBTO3bI U JIAKTO3bI MOJY-
YaroT M0 METOJMKE, OMMMCAHHON B paboTe «AJBACTHIIBI U KETOHBI».

[TomryueHHbIe 03a30HBI pacCCMATPUBAIOT MOJ MUKpPOCKOoM. Kpucramisl 03a30Ha Malib-
TO3Bl UMEIOT (DOPMY HWIJI, YACTHYHO OOpa3yOIIUX CKOIUICHHs. KpHCTamiel 03a30Ha JIAaKTO3BI
UMeIoT (hOpMy IUIACTHHOK, 00pa3yomuX po3eTku. Hanummre ypaBHeHus peakiuii 00pa3oBaHus
03a3aHOB MaJIbTO3bI U JaKTO3bI.

4) Ocmonenue soccmanasiusaowux oucaxapudoos. B tpu nmpobupku HaausaroT 1o 1,5
MJI |-TIPOIICHTHBIX PacTBOPOB MajbTO3bI, JIAKTO3BI U Caxapo3bl. B kaxmyro mpoOupKy mo0aBiis-
10T paBHBIA 00BEM 40-POLIEHTHOTO PacTBOpa THIPOKCHIA HATpUs. BHOCAT KUMSATUILHUKUA U
KUIISTAT NOJy4YEHHBIE PACTBOPHI B TEUEHUE HECKOJIBKUX MUHYT. (OCTOPOKHO, LIETOYHbIE JKU/I-
KOCTH KHITAT TOTYKaMu.) B mpobupkax ¢ BoccTaHaBIMBAIOIIMMHU AMCaXxapuaaMu (MalnbTO30M U
JIAKTO30M) PacTBOPHI MPUOOPETAIOT OYPYI0 OKpacKy. PacTBop caxapo3bl HE MEHSAETCS.

ITpu HarpeBaHUM BOCCTaHABIMBAKOLIMX JUCAXAPUIOB C KOHIEHTPUPOBAHHOM IIEIOYBIO
oOpa3zyeTcs CI0kKHasi CMECh POTYKTOB — IPOUCXOAUT OCMOJICHHE.

Onwvim 3. ['uoponu3z (uneepcus) caxaposvl

PeaktuBbl: 1-mponeHTHBIN pacTBOp caxapo3bl, 10-IpOIEHTHBIN pacTBOpP CEPHOM KHC-
70T, peaktuB denunra, peaktuB CennBaHOBa, CyXOH r'UApOKapOOHAT HATPUSI.

OOGopynoBaHue: TEPMOMETPHI, BOJISIHbIE OaHH.

B npobupky HanuBaroT3 M 1-IPOLIEHTHOTO pacTBOpa caxapo3bl U MPHOABISIOT 1 M
10-mpoIeHTHOTO PacTBOPa CEPHOU KUCIOTHI. [10TydeHHBINH pacTBOP KHUIATAT B TeUeHUE 1-2 Mu-
HYT, 3aT€M OXJIAXKIAIT U JEIAT Ha ABe 4acTu. [[o10BUHY pacTBOpa HEUTPATU3YIOTCYXUM THI-
poxapOoHaToM HaTpusi, 700aBisAs €ro HeOOJBIIMMU MOPLUSAMHU MpHU nepememinBanuu. (Ocmo-
POIACHO, HCUOKOCMb 8CneHusaemcsiom svioensioujecocsi okcuoa yenepooa (1V).) Ilocne Heitpa-
nau3anuu (koraa npexpatutcs Boaenenne CO2) NpuinBaiOT paBHbIM 00beM peakTrBa denuHra u
HarpeBaroT BEPXHIOK YaCTh )KMJIKOCTH /10 HAUMHAIOLIETOCS KUIIEHUS.

W3menHsercs 11 OKpacka peaklmOHHON cMecH?

B npyroii npobupke HarpeBatoT cmech 1,5 Ml 1-TIpOIIEHTHOTO pacTBOpa caxapo3bl C
paBHBIM 00beMoM peakThBa DenuHra. CpaBHUBAIOT PE3yJIbTAThl ONbITA- PEAKIMIO CaXapo3bl C
peakTuBoM dDenMHra 10U Mociae ruApoIIn3a.

O6wbsicaute mpouecc. Hanmummre ypaBHeHHEe peakIIuy THAPOIIN3a CaXapOo3bl.

Bropyio monoBuHy rupoin3aTa caxaposbl UCHOJIB3YIOT JJIsi OOHApyX eHHUs (PPYKTO3bI
(xeto3bl) peaknueil CenuBanoBa. B aBe mpoOupku HamuBaroT mo 2 mi peaktuBa CennBaHOBa
(pacTBOp pE30pIMHAB COJITHOM KHUCIIOTE), 3aTeM B OAHY HPOOUPKY MpUOaBIAOT 2 Kariuu 1-
MPOLEHTHOTO PacTBOpa (PPyKTO3bl, a B APYTYI0 — 2 Kaluid |-IPOLEHTHOIO pacTBOPArtOKO3BI.
O06e mpoObHUpKU OTHOBPEMEHHO MOMEIAIOT B BOAAHYIO OaHIo ¢ Temneparypoit 80°C u BeIIepKH-
BalOT B TeueHUE 8 MUHYT. CpaBHUBAIOT OKPACKY PACTBOPOB B MPOOUPKAX C TIFOKO30M U (PPYKTO-
30i. [lapamnensHo mpoBoasT peakuuto CeauBaHOBA ¢ PACTBOPOM HETHIPOIM3OBAHHON caxapo-
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3B

CpaBHMTE OKpacKy pacTBOPOB B BYX NMPpoOHpKax. OOBACHUTE OIBIT.

Onvim 4. [Jeemnvie peakyuu Ha Oucaxapuowl

Peaxmuevt: 10-1pOLIEHTHBIN pacTBOP caxapo3bl, 2-IPOLIEHTHBIN PacTBOp Cyib(ara Ko-
0anbTa, 2-MPOIIEHTHBIA PACTBOP CyNb(ara HUKEINs, S-TPOLEHTHBINA PaCTBOP THAPOKCHIA HATPHUS,
S-TIPOIICHTHBIM PACTBOP MAJIBTO3bI, S-TIPOIEHTHBIN PacTBOP JIAKTO3bI, 10-TIPOLIEHTHBIN PacTBOP
aMMuaKa, 5-IpOLEHTHBIN PACTBOP COJITHOKUCIOrO METUIaMHUHA, 20-TIpOLEHTHBINA pacTBOpP I'MJ-
pOKcHa HATpUS.

Obopyoosanue: TANETKHA, TEPMOMETPHI, BOJSHbIC OaHU.

1) Peakyuu na caxapo3syc cyavpamamu Hukens u kobarwsma. B 1Be MpoOMpPKH HaIHBa-
10T 110 2,5 M 10-niporieHTHOro pacTBOpacaxapo3sl U Mo 1 M1 S-NPOLIEHTHOrO PacTBOpa TUAPOK-
cuza HaTpus. 3aTeM B OAHY MPOOUPKY A0OABISAIOT HECKOJBKO Kalejb 2-IPOLIEHTHOI'O PacTBO-
pacynbdara KobanbTa, B APYryi0 — HECKOJIBKO Karelb 2-MPOLEHTHOTO pacTBopacyiibdara HUKe-
151.B poOupke ¢ conbro KoOanbTa MosABIsIeTCs (PrOJIeTOBOE OKPAIIMBAHUE, a C COJIbIO HUKENS —
3€JICHOE.

2) Peakyuu Ha soccmanasnugaroujue OUCaxapuobl ¢ AMMUAKOM U ¢ Memuiamutom. B
npobupkyHanuBatoT 1 min 10-nporeHTHOrO pactBopa aMmmuaka. CMech BCTPSIXMBAIOT U Harpe-
BatoT B BosiHOM Oane mipu 80-90°C mo mosiBjIeHHs KpaCHOTO OKPAIIMBAHHUSL.

B npyroii npobupke cmemmBaroT 2,5 M1 S-IPOLIEHTHOIO pacTBOpa MajibTo3bl U 0,5 M
S-IIPOLIEHTHOTO PacTBOpa COJSHOKHCIOro MeTuiaamuHa. Cmech kunsatar 3-5 munyt. Ilocne
OXJIXK/ICHUSB TTPOOUPKH 1O KaIUIsIM J100aBISIOT 20-TIPOIEHTHBIA PacTBOpP THIPOKCUAA HATPUS
IpU NEepeMelIMBaHUuM /0 CHJbHOLIEN0oYyHON peakuuu (npumepHo 1 mun). IlosBasiercs sxenroe
OKpallluBaHUE, MepexoJsliee B spKo-KpacHOe. OIBITIOBTOPAIOT C S-IPOLEHTHBIM PAcTBOPOM
JaKTO3bI.

Jlabopamopuasa pavoma Ne 24
IHonucaxapuowt

Onvim 1. Kauecmeennvle peakyuu Ha y2ne8o0bl

Peaxmuevl: kpaxman (WIM LENII0N03a), caxaposa (WM TJroKo3a), 15-mpoleHTHbIH
pactBop o-HaTONA, KOHIIEHTPUPOBAHHAS CepHasi KUCTOTa, peakTuB dDenmura, 1-TIpOLIEHTHBIN
KpaxXMaJIbHBIA KJeicTep, |-MpOLEHTHBIH pacTBOp IIIMKOreHa, pa30aBiIeHHBbIM pacTBOp Moja B
MOJIUJE Kaus (CBETJIO-KEITOrO 1[BETA).

Obopyooeanue: IpeBeCHble ONWIKU (CyXue), NMUIETKH, H30THYThIE TI'a300TBOJHbBIE
TpyOKH, puibTpoBalibHas Oymara, xumuueckue crtakansl (100 mi), nén.

1) Peaxyus yeneeodos ¢ a-nagpmonom (peaxkyusi Monuwa). B n1Be mpoOUpKH HAaJIMBAIOT
1o 1 M1 BOJBI M BHOCAT OUY€Hb HEOOJIBIIOE KOJIMYECTBO YIJIEBOJOB: B OJHY IPOOUPKY — caxapo-
3y (WIH TJIIOKO3Y), B IPYTYIO — KpaxMai (WId IEJUTI0NI03Y). 3aTeM B KaX Iyl MpoOUpKy 100aB-
asttoT 1-2 Karm 15-mporeHTHOro pacTBopa o-HagToNa M, HAKIOHUB MPOOUPKY, 1O CTEHKAM U3
MUINETKH OCTOPOXKHO MPUIMBAIOT MO 1 MJI KOHUEHTPUPOBAHHOM cepHOM KuciaoThl.O0pa3yroTcs
JIBa CJIOSI: BHU3Y — CepHas KHUCJIOTa, CBEpXY — BOJAHBIN cioil. Uepe3 HEOONbIIONW MPOMEKYTOK
BPEMEHH Ha TPaHUIIE JABYX CJIOEB MOSBISETCS OKpAIllEHHOE KOJIbLIO, CHauaa 3eJI€HOBATOrO 1[Be-
Ta, MOTOM (pHOJIETOBOE.

Peakuus ¢ a-HaQTOIOM — KaueCTBEHHAs! PEAKIIUS HA YTIIEBOIbI.

IIpn B3aMMOAECICTBUN C KOHLIIEHTPUPOBAHHONW CEPHOM KUCIIOTOM YIIE€BOBI PA3JIararT-
csl, Hapsily ¢ JAPYTUMH NPOAYKTaMHU pazioxkeHHus oOpasyeTcspyppyporn U ero Hnpou3BOJHbIE;
OHM KOHJICHCUPYIOTCS C 0L -HAQTOJIOM ¢ 00pa30BaHHEM OKPAIIEHHbIX TPOIYKTOB.

Hanumure ypaBHeHue peakuuu aeruaparanuu D-rimroko3s! (00pa3oBaHHe OKCHUMETHII-
$ypdypora).

2) Peaxyus evicuiux noaucaxapuoog ¢ peakmusom Penunea. B nBe mpoOupku HanuBa-
10T 110 1-1,5 MiT 1-IpOIIEHTHOrO KpaxMaibHOTO KJIecTepa U 1-MpOLEHTHOrO pacTBOpa TIIMKOIe-
Ha ¥ 00aBJISIOT paBHBIA 00beM peakTHBa Denuura. KuakocTH MepeMenInBalOT U HarpeBaroT
BEPXHIOIO YaCTh PACTBOPOB /10 HAYMHAIOLIETOCS KUIIEHUS.

W3mensiercs mu okpacka pacTBOpoB? OOBSCHHUTE OIIBIT.
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3) Peaxyus c tiooom. B nBe mpoOMpKH HAIMBAIOT 1O | MiI 1-NIPOLIEHTHBIX PacTBOPOB
KpaxMallbHOTO KJjeicTepa M TJIMKOTeHa U 3aTeM J00aBISIOTIIO HECKOJIbKY Kalleib CHIIBHO pas-
0aBICHHOTO BOJOW pacTBOpa ioaa B moauae Kanusa.B mpobupke ¢ KpaxManom MOSBIISIETCS HH-
TEHCUBHOE CHHee OKpainnBaHue. [Ipyn HarpeBaHuu 3TOro pacTBOpa J0 KUIIEHUS CHHSS OKpacka
UCYEe3aeT, NPU OXJIAXKIACHUM pacTBOpAa CHOBA IMOSBISAETCSA. [ JIMKOreH ¢ pacTBOpoM Hojaa JaeT
KpacHO-0ypoe OKpalIiBaHue.

MonokpaxManbHas peakius NPUMEHSETCS B aHATUTHYECKOM XMMUM JUIS OTKPBITHS KaK
Kpaxmana, Tak 1 iojaa. Kpaxmai mupoko NpuMeHsSeTCsB KaueCTBE HHAUKATOPa B HOJIOMETPHUH.

4) Peakyusi na nenmo3sanvl (obpaszosanue @ypgypona). B npoOUpKy BHOCIT Cyxue
JpeBECHbIC ONMWIKHU (BhIcOTa ciiost 1-1,5 cM) u 100aBisArOT consHyro Kuciaory (1:1), B TakoMm Ko-
JMYECTBE, YTOOBI OHA MOKphUIA onmiIKkd. Ha monocky ¢punbTpoBanbHOi OymaruHaHocsT 1-2 karm-
7Y aHuJMHA 1-2 Karuig JeastHOM YKCYCHOM KUCIOTHI (B TO ke MATHO). CMOYEHHYIO YKCYCHOKHC-
JBIM aHWIMHOM (pUIBTPOBATIBbHYIO OymMary mOJHOCAT K OTBEPCTHIO MPOOHPKU M KHUIIATAT CMECh
OMUJIOK C COJISIHOM KHCIOTOH. Dypdypoii, coaepKaiuics B BbIACTSIOMUXCS Mapax, oOpa3yer
Ha Oymare sipkoe po30BO-KpacHoe matHO. [y otroHku (ypdypora, eTydero ¢ BOASHBIM Ta-
poM, MPOOUPKY 3aKPHIBAIOT MPOOKOW C M30THYTOW Ta300TBOJHOM TPYOKOM, KOHEl, KOTOPOH
OMYCKAIOT B MYCTYIO MPOOUPKY-TIPUEMHUK, OXJIAKIAEMYIO B CTaKaHE C JIEASHOU Bojaou. OTro-
HSIOT HECKOJIBKO Karellb BOAHOHN aMmynbcuu Qypdypona. B mpobupky-npuéMHUK 100aBisioT 1
KaIlII0 aHWIMHA U | KaIuIo JIesHON yKCyCHOM KucioThl. [losBisiercs okpalirBaHue.

OOBbsicCHUTE ONBIT U HAMUIIUTE YPaBHEHUS CICAYIOUIMX pEaKlUi: TUAPONIU3 MEHTO3a-
HOB, JIETHIpaTanus neHTo3 (oopazoBanue Gpypdypoia).

Onvim 2. Kuciomuwiii 2uopoaus kpaxmaia.

Peaxmuevl: 1-npoLIeHTHBIN KpaxMalbHBIA Kieiictep, 10-MpoLeHTHBIN pacTBOp cepHOI
KHCJIOTBI, pPa30aBJICHHBIA pacTBOp Homa B Homuae Kamus (cBerso-kénroro 1sera), 10-
IPOLEHTHBIN PACTBOP FMAPOKCHUIA HATPHUSL.

Obopyoosanue: koHndeckue koaowl (50 mut), nunerku, MepHbsle HuauHAPH! (50 u 10
Mi1), hapopoBble YalIKU, HHAUKATOpHAs (peHondranenHoBast Oymara, peaktus denuHra.

B konmnueckyio koily éMkoctbio 50 mi HamuBaroT 20-25 mi 1-IPOLEHTHOTO Kpax-
MaJbHOTO KJjeicTepa U 3-5 mi 10-TpOIIEHTHOTO pacTBOpa CepHOM KUCTIOTHL. B 7-8 mpobupox
HaAJIMBAIOT 10 1 MJI oueHb pazbaBieHHoOro Hoxa B Hoxuzae kanus. [IpoOupku craBsaT B mraTus. B
NEPBYIO0 NPOOUPKY BHOCAT 1-3 Kamiv MOArOTOBIEHHOTO JUIsl OMbITa pacTBopa kpaxmana. OTMe-
4al0T 00pa30BaBIIYIOCS OKpacKy. 3aTeM KoJI0y HarpeBaroT Ha acOecTOBOM ceTke HeOOJBIINM
mameHeM ropenku. Yepes 30 ¢ mociie Hayana KUTEHUS OTOMPAIOT MHUIETKON BTOPYIO MPoOy
pacTBopa, KOTOPYIO BHOCST BO BTOPYIO POOUpPKY ¢ pacTBopoM Hoza. Ilociie BcTpsiXxuBaHUs OT-
MeYaroT I[BET pacTBopa. B nmampHelmem orOupatoT mpoOsl pacTBopa yepe3 kaxabie 30 ¢ U BHO-
CAT MX B IOCIEAyIoIue MPOOUpPKHC pacTBOpoM MHoja. OTMEuaroT MOCTENEHHOE H3MEHEHue
OKpPAcKH pacTBOPOB MPU peakluu ¢ HoaoM. M3MeHeHnne okpacku MporCXOIUT B CIEAYIOLIEM O~
psiZIKe: CHUHssA, CHHE-(hMOJIeTOBas!, KpacHO-(hHoJIeTOBas, KpaCHOBAaTO-Oypasi, OpaHKeBasi, OpaHkKe-
BO-kE&nTas, xEntas (LBET Hoa).

ITocne TOro Kak peaklIMOHHAsl CMECh IEPECTAHET AaBaTh OKPACKY € HOIOM, €€ KUIATAT
eni€ 2-3 MUH, MOCJE YEro OXJa)XJArT U HEUTPAIU3yIOT 10-TIpOLEHTHBIM pacTBOPOM T'MAPOKCH-
Jla HaTpHs, J00aBIIsAs €ro Mo KarisM JI0 IIET0YHOM peakuu cpebl (MOsIBIEHUE pO30BOI OKpac-
KH Ha PeHon(TaTenHOBON HHANKATOPHON Oymare).

YacTh IMIETOYHOTO pacTBOpa MEPEIUBAIOT B MPOOHPKY, CMEUIMBAIOT C PABHBIM O0BE-
MOM peakTuBa DenuHra U HarpeBaroT BEPXHIOK YacTh )KUJIKOCTH /10 HAUMHAIOIIETOCs KUTIEHUSI.

Brimanaer nu kpacHblii ocafok okcuga menu (1)? Hanumure ypaBHeHUe peakuu THI-
poiu3a Kpaxmaja, YKaXXUTe NMPOMEXKYTOUHbIE M KOHEUHBIM MpOoayKThl. OOBACHUTE, MOYEMY B
IIPOLIECCE TUAPOIIN3A U3MEHSIETCA OKpacka rHposn3aTa ¢ HoIoM.

Onwvim 3. Ceoticmea Yentoio3bl

Peaxmuevl: KoHLleHTpUpOoBaHHas cepHas KHUCI0Ta, 80-IPOLIEHTHBIN pacTBOp CEpHOM
KHUCJIOTHI (80 MJI KOHIIEHTPUPOBAHHOM CEpHON KUCIOTHI M 20 MII BOJIBI), S-TIPOIIEHTHBIN PacTBOp
aMMMaKa, pacTBOp MOJa B MOIUAE Kauus, cyXol kapOoHar Harpus, peaktuB Denunra, 40-



79

IIPOLIEHTHBIN PACTBOP rUAPOKCUAA HAaTpHsl, 10-IIpOLIEHTHBIN PacTBOP COJITHON KUCIIOTHI.

Obopyooeanue: Bata rUrpocKonuyeckas, GpuibTpoBaabHas Oymara, XMMHYECKHUE CTa-
kausl (25, 100 u 300 mi), happopoBbie YATKH, BO3AYIIHBIE XOIOAMIbHUKH.

1) Ionyuenue pacmumenvrozco nepeamenma (amuiouoa). B tpu dapdhopoBsie daiiku
HAJIMBAIOT: B MepBYt0 — 80-MPOIEHTHBIA PacTBOP CEPHOM KUCIIOTHI, BO BTOPYIO — JHCTUILTUPO-
BaHHYIO BOAY, B TPETBIO — S-IIPOLIEHTHBINA pacTBOp aMMHuaka. B pacTBop cepHOI KUCIIOTHI OIyc-
katoT Ha §8-10 ¢ cpenHIO YacTh MOJNOCKU (uiIbTpoBanbHOM Oymaru (10x3 cM), cyxue KOHIIBI
Oymaru nepxxar B pykax. IIpombiBatroT yuacTok Oymaru, oOpaOOTaHHBI KHCIOTOW, B BOAE,
HAJIMTOWBO BTOPYIO YalIKy. 3aTeM HEUTPaATU3yIOT OCTATKU KHCJIOTHI pa30aBI€HHBIM PaCTBOPOM
ammuaka. [IpocymmBaroT mosydeHHbIH PAacTUTEIbHBIN MEPraMeHT MEXAy JIMCTaMu (UiIbTpo-
BAJIbHOM Oymaru v CpaBHUBAIOT BUJ U MPOYHOCTh 00PaOOTAaHHOTO KHCIOTOW y4acTka Oymaru c
HeoOpaboTaHHbIM. HaHOCAT Karuiro pa30aBiIeHHOr0 pacTBOpa Moja Ha 00pabOTaHHBIN KUCIOTON
yuacTtok Oymaru. Kakas monyuaercs okpacka? OObSICHUTE OIIBIT.

2) Kucromuulil 2udpoaus yeanonossl. B cyxyi KOHHUECKYIO K0J0y eMkocThio 50-100
MJI IOMEIIAI0T HEMHOTO MEJIKO Hape3aHHBIX KYCOYKOB (PHIBTPOBAILHOW OyMard U CMadyuBaIOT
UX KOHUEHTPUPOBAHHOM cepHOM KucinoTod. TiiaTeapbHO NMEpeMEeInBalT COACPKHMOE KOJIObI
CTEKJIIHHOW IMaJIOUYKOM /10 TOJIHOTO pa3pylIeHHs OyMaru U oO0pa3oBaHUsl OECIBETHOTO BS3KOTO
pactBopa. Jl06aBis0T HEOOJIBIIMMHU MOPLUUAMH IpU nepememnBaHuu 15-20 mut Boasl (ocmo-
poocro!), Koily COeAUHSIOT C BO3AYIIHBIM OOpPaTHBIM XOJOJAMJIBHUKOM W KHUIIATAT PEAKIMOH-
Hyto cmech 20-30 MuHyT, epuoandecku nepemernnsas. [locie okoHUaHUs TMIPOIN3a OTIUBA-
10T 2-3 MJI KUAKOCTH, HEUTPAITU3YIOT €€ CyXUM KapOOHATOM HATPHSs, JOOABIsIS ero HeOOIbIIN-
MU MOPLUUAMHU (KHJIKOCTh BCIIEHUBAETCS), HOOHAPYKUBAIOT NMPUCYTCTBUE BOCCTAHABIMBAIOIINX
caxapoB peakuuel ¢ peaktuBoM denuHra.

Jlabopamopnas paooma Ne 25
Xpomamozpagusn

OmnsiT 1. Oxcmpakyusa xnopoghunna

PeakTuBbl: cyxue JUCTbsI KpamuBbl (WM JIIOObIE CBEXKHUE JIUCTHS), TUCTHIIIUPOBAaHHAsS
Bo/a, aneToH (80%), meTpoieiHbIi 2¢up.

OO6opynoBanue: nenuTenbHas BOPOHKA, 2 cTakaHa Ha 50 Ml BOpOHKA, CTEKJISTHHAs Ia-
J04Ka, puiabTpoBaIbHAA Oymara

3amanue. [TyreM skcTpakiuu XJ0poduiiia U3 JUCTHEB MOJIYIUTH PaCTBOP

xJIopodusuia B eTposIeHOM dupe.

Xox paboTsl

1. B xumuueckuii crakan nomectute 10 T M3MeNbUYEHHBIX JIUCThEB, MpubaBbTe 10 M
aneToHa. Jlaiite cMecu HacTOSThCs B TedeHHe 15 MuH, 3aTeM OTQUIBTPYHTE, OT)KUMAs OCTAaTOK.

2. OunbTpaT NEpeHecUuTe B KOHMUECKYIO KOJIOY ¢ MpUTEpTOi MPOOKOii.

O6paboTKky ocTaBHIUXCS HA (PUIBTPE JIMCTHEB MOBTOPHUTE €Ille 3 pasa, UCIOJIb3Ysl HOBBIC
MOPLIUY allETOHA.

3. O0beIMHEHHBIN alleTOHOBBIIM KCTPAKT MepesielTe B JeIUTEIbHYI0 BOPOHKY, 100aBbTE
30 M netposieitHoro adupa, 3aTeM AUCTHIUTMPOBAHHON BOJIBI

B TaKOM KOJINYECTBE, YTOOBI HACTYIUJIO YETKOE pa3fiesieHue CIIOEB.

4. Jlasiee SJHEPTMYHO BCTPSXUBANTE CMECh B BOPOHKE B Te€UeHUE 1-2 MUH.

3akpenuTe BOPOHKY B IITATHUBE, OCTaBbTE /10 paccianBaHus cMecu. OTMeTbTe

M3MEHEHHE OKPACKU CIIos MeTpoJieitHOro 3dupa.

5. HwxHuil okpalieHHbIH Cclloi neTposieHoro a¢upa cieiTe yepe3 HIKHUM KpaH, BepX-
HUM BOAHO-ALIETOHOBBIN CJION - YEpE3 BEPXHEE OTBEPCTHUE.

[TonydeHHBIH 3KCTPaKT XJIOpOPHUILIIA UCTIONb3YWTE TPH BBIITOJHEHUH OTbITA 2.

OmnpIT 2. XpoMmaTorpapuueckoe paszjieneHue Xaopopuiuios a u 0.

PeakTuBbl: eTposeiHbIil 3Qup, SKCTpaKT XJI0poduiuia B METPoICHHOM ddupe.

Ob6opynoBanue: xpomarorpapudeckas Oymara, xpoMmaTorpapuueckas kamepa, Kanmuisp,
MEpHBIN HWJIHHJP.

3anmanue: [IpoBecTn Xxpomarorpaduueckoe pasaencHue xjopopuuia a u 6, onpeaeauTh
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3HayeHus. Xoz padotsl 1. B xpomarorpadudeckyto kamepy HayelTe neTposieiiHbiil 3¢up B Ta-
KOM KOJIMYECTBE, YTOOBI MOJTYUYHJICS CJIIOH BBICOTOM 5- 7 MM, CBEpXY 3aKpOHTE KaMepy CTEKIOM
JUIs HaChIIICHUs1 ee o0beMa mapamu aumoeHTa. 2. M3 mmcra xpomartorpaduieckoii Oymaru BbI-
peXbTE MOJOCKY pazmepoM 2,5x15 cm. Ha paccTosiHum 1 ¢cM OT BepXHEro M HMKHEro Kpas Io-
JIOCKY TIPOBEAUTE TMHUIO cTapTa v JUHUIO puHuma. 3. Ha muHuI0 cTapTa KanuuisipoM HaHECHTe
9KCTpakT xjopodmia. Ecinu mociie olHOKpaTHOrO HaHECEHUS MATHO MOIYYHIIOCHh ¢1abo OKpa-
LIEHHOE, TO T0JI€ IPOCYIINBAaHUS IOBTOPUTE MPOLEAYPY €Ill€ HECKOJIBKO pa3 10 MOJIyuYeHus sp-
KOTO ISITHA, KaX/IbI pa3 BeicymuBasi. Pasmep msarHa pomkeH ObITh He Oojiee 3 MM B JUameTpe.
4. Tlonocky Oymaru ¢ mpo0Ooil mOMecTUTe B XpoMaTrorpauyeckyro Kamepy C MeTpOJIeHHBIM
3¢upoM Tak, 4TOObI ee Kpasi He KacaJauch CTEHOK Kamepbl. 5. [1o qoCTHKEHUH 3IIF0EHTOM JIMHUU
¢uHMIIA, TOCTAaHBTE XPOMATOrpaMMy IMHHIIETOM M BBICYIIMTE Ha Bo3ayxe. OOBeauTe KapaHaa-
IIOM IIsSITHA XJI0poduiuia a u 0, onpeaenure 3HaueHus Rf.
Jlabopamopnasn paboma Ne26
H3yuenue duonozuueckux mamepuanog memooom HK-cnekmpockonuu

Ob6opynoBanne u marepuansl: Pypre MK-crnexTtpomerp, Ouonoruyeckue maTepHalibl
(BOJIOCBI, HOTTH).

Ilopsinok BbINOJHEHHS Pa0OTHI

1. M3yuuts HHCTpYKIHIO 1O Oe3omacHocTU. PacmucaThcsi B JKypHaje MO TEXHHUKE 0e3-
OIIACHOCTH.

2. U3yunth pyKOBOJCTBO IO 3KCIUTyaTtauuu npubdopa @ypve UK-cnekmpomemp.

3. [lony4uTh HYJAEBYIO JINHHUIO.

4. Cuarp UK cnextp obOpasia, He 3a0bIBasi 3alUCHIBATh «HYJIEBYIO JIMHUIOY» TOCIE KaX-
JIBIX 3 U3MEpEHUuH.

5. CnekTp Kaxxa0¥ mpoObl 3anmuceiBaeM 3 pa3a, MEHsIsl MOJIOkKeHHe o0pa3lia Ha KpUCTall-
Je.

6. s xaxoro obpasna u3 UK cnektpoB onpeaenuTs GpyHKIIMOHAIBHbIE IPYIIIHI 110 Xa-
PaKTEPUCTUYECKUM YaCTOTAM.

7. IlpousBecTy CpaBHEHHE MOIYYEHHBIX CIIEKTPOB C TAOINYHBIMH JaHHBIMU.

8. IlomyueHHbIe pe3yabTaThl 3aHECTH B TAOIHILY.

9. IlpousBecTu OTHECEHNE MHTEHCUBHBIX MOJIOC MOTJIOUIEHHE IO KOPPEISILMOHHBIM Ta0-
JUIaM K TEM WM UHBIM (YHKIIMOHAIBHBIM IpyMaM (CM. MPUIIOKEHUE)

10. Haiitn 3akoHOMEpHOE U3MEHEHNE UHTeHCUBHOCTEN noJioc. ITpu nuaTepnperanun MK
CHEKTPOB Ba)KHO oOpalliaTh BHUMAaHHE HE TOJIBKO Ha MOJIOKEHHE MAKCUMYMOB XapaKTepUCTHIE-
CKHUX I10JIOC, HO U Ha UX MHTEHCUBHOCTH, ()OPMY U PACHOJIOKEHNE OTHOCUTEIBHO JIPYTUX 0JIOC.
[TpoananusupoBaTh pe3yabTaThl U CEIaTh BBIBOBL. cnonb3yiiTe pekoMeHayeMyto INTepaTypy
U IpyTrU€ UCTOYHUKH.

11. C nmomoupi0 paccMaTpUBaeMOIro METOZa CIeNaTh J0Ka3aTelbCTBA 00 HM3MEHEHUU
CTPYKTYpPbI OHMOJOTMYECKUX MaTepHaioB MOJ IEHCTBHEM, HAllpUMeEp, BO3pAcTa, HAPKOTHUECKHX
areHTOB, OOIICH aHeCTe3NH HIIH 3a00JICBaHUM.

12. ®opma oTdera: CHEKTPbl OMOJIOrMYECKHX OOpa3IoB, YACTOThl OCHOBHBIX MaKCHUMY-
MOB TOTJIOIIEHHUS I KaKJ0ro 00paslia U uX OTHECEHUE.

HneaTHgEKAnAA Ho10c B HK coekTpe

No OGmnacTe, BaleHTHEIE O01acTE. JedopMaloHHbIe
oM KOTIeOaHHs oM KOIeOaHHs

2| —

LN ]
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KonTpoJibHBIE BOIPOCHI

1. Yro Takoe UK cniextp?

2. B xakom nuamnazone ainuH BoiH JiexxuT MK o6macte criekTpa?

3. Urto Takoe BajeHTHOE H JehOpMaIllMOHHOE KoJieOaHue?

4. Kak cka3bIBaeTCsl Macca aTOMOB U SHEPI'Hsl CBsI3U HAa YAaCTOTY BAJIGHTHBIX KoJieOaHMit?
5. Kakue MOMEHTBI HE00XOIUMO YUUTHIBATH NMPHU PACIIH(PPOBKE CIIEKTPOB?

6. [Tepeunciure OCHOBHBIC YacTH paboUYeil yCTAaHOBKH.

7. Jlnid 4ero Hy)KHA «HYJIeBas JIUHUS»?

8. Uro Takoe 6enok? AmuHokucnora? [lentuanas cBsa3p? Keparun?
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CTpVKTYpPHBIi R Tuno ko- -
v, CM . KoMMeHTApHH
(pparmMeHT J€0AHHH
1 2 3 4
NH,-rpymma 3130-3030 | vyy (cp.) |BateHTHEIE KOTeGanma NH;"
AMHHOKHCJIOTEI
1660-1610 | vy (c1) |dedopmam. xonedanud NH;
AMHHOKHCIOTHAA momoca [
15501485 vy (cp.) |Hedopmarn. koneSaHma NH;".
AMHHOKHCIOTHAA mmonoca II
Juxap80HOBEIE . . . Banentnrie konedanusa C=0
(-AMHHOKHCIOTEI 1755-1720 c) B COOH
JuxapO0HOBEIE 1730-1700 (c.) Banentnreie konedanna C=0
AMHHOKHCIOTEI B COOH
1230-1215 (c.) Kome0aHua ¢ yuacTHEM CBA3H
C-0-C
Bce aMHHOKHC- 1600-1560 (c.) Konebanna —CO,
TOTEI 2760-2530 (cm.)
2140-2080 (c1.)
1335-1300 (cp.)

Coan amaaORHCT0T H,N-(CH,)n-CO,-M”

-NH, 3400-3200 vy (C) JIBe MOITOCE]
-COy 1600-1560 C.
[X710pHCTOBOTOPOIHEIE CO.TH AMAHOKHCIOT
H;N+-(CH,)n-CO,H]CI"
1 2 3 4
-NH;" 3130-3030 (cp.) BaneHTHEBIE KOTe0aHHS Vg
B -NH3+
1610-1590 (cm)  |dedopmanHoHHBIE KoTeba-
HEs -NH;"
1550-1485 (mep.) | MecopmarmoHHEIE KoTeda-
ang -NH;"
1335-1300 (cp.) KoneGaHud ¢ yuacTHEM
1230-1215 (c.) -C-O- cBazeii

Hp.’!ﬂ!é‘iﬂﬁﬁe. C. — CHJIbHAA IIOJ0Ca. Cp. — IIoJoca C])E‘,E[HEfI HHTCHCHBHOCTH.

IIep. — IIoJ1oca Hﬁpﬁ‘MEHHOﬁ HHTEHCHBHOCTH: C11. — c¢i1adad momooca.

6 IMJAKTUYECKHUE MATEPHAJIBI V1A KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHo4HbIe cpeCTBA, OKA3aTeIU U KPUTEPHHU OLIeHUBAHUS KOMIeTEeHI i

\ Nuaexc \ OuenovHoe \

TToxa3aTenn

Kpurepun oueHuBanus
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KOMIIe- CpeacTBo OLlCHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM A
TEeHINHU
YVK-1 Ortyer 1o Ja- | Huzkuii — He- CTaBUTCS, €CIIU JIOMYIIECHbBI CYIIECTBEHHbIC
OIIK-8 OOpaTopHO | yIOBJIETBOPH- omuOKH (B X0J/I€ SKCIIEPUMEHTA, B O0BSICHEHUH,
[1K-2 pabore TEIBHO B opopmiieHnn paboThI, IO TEXHHUKE Oe3o0mac-
HOCTH, B paboTe ¢ BellecTBaMU U Ipubopamiu),
KOTOpbIE HE UCIPABIISIIOTCS JaXKe 10 YKa3aHHUIO
pernoaaBaTe’s.
[ToporoBelif — | cTraBUTCA, €CIIM JOMYIIEHBI OHA-ABE CYIIe-
yIIOBJICTBOPH- | CTBEHHBIC OIIMOKH (B XO/€ IKCIIEPUMEHTA, B
TEIBLHO 00BbsicHeHUH, B 0pOPMIICHUHU PabOTHI, 11O TeX-
HUKe 0€30MacHOCTH, B paboTe ¢ BEIIECTBAMHU U
pudopamu), KOTOPBIE UCIIPABIISAIOTCS C TIOMO-
IO TPENO/IaBaATEIsl.
bazoBblit — x0- | a) paboTa BbINOIHEHA IPABUIIbHO, O€3 CyIIIe-
pot1io CTBEHHBIX OIIMOOK, C/ICJIAHBI BBIBOJIBI,
0) IOMYCTUMBI: HETIOJIHOTA MPOBEJCHHUS WU
othopmIteHHs SKCIIEpIMEHTA, OJTHA-/IBE HECYIIIe-
CTBEHHBIE OLIMOKHU B MIPOBEACHUU W 0popmIIe-
HUH DKCIIEPUMEHTA, B IpaBHIax pabOoTHI C Bellle-
CTBaMH ¥ Mpubopamu
Bricokuii — o1- | a) paboTa BbIIOJIHEHA [IOJIHO, TPABUIBHO, O€3
JTUYHO CYIIECTBEHHBIX OLIHOOK, C/I€JIaHbI BHIBOIBI;
0) PKCIIEPUMEHT OCYIIECTBIICH MO TUIaHY C yYETOM
TEXHUKHU 0€30MaCHOCTH U MpaBuil paboThI ¢ Bellle-
CTBaMH M puOOpaMu; B) UMEIOTCS OpraHU3alu-
OHHBIE HaBBIKH (ITOJIEP’KUBACTCS YMCTOTA Pabo-
Yero MecTa M TIOPSJIO0K Ha CTOJIe, SKOHOMHO UC-
TIOJIL3YIOTCSl PEAKTHUBBI).
KommokBuym | Huzkuii — - HE3HAHWE MPOTPAMMHOT0 MaTePHUaa;
HEYJIOBJIETBO- - IPU OTBETE BO3HUKAIOT OIINOKY;
PUTEIIBHO - 3aTPYJAHCHHUS TPU BBITIOJTHECHUH TPAKTHIECKUX
paboT.
[Toporossrii — - YCBOCHUE OCHOBHOI'O MaTepHAIa;
yIIOBJIETBOPH- - IPU OTBETE JIOMYCKAIOTCS HETOYHOCTH;
TEJIBHO - TIPH OTBETE HEJIOCTATOYHO MPaBMIIbHBIE (Op-

MYJIMPOBKH;
- HApYILICHUE MOCIEA0BATEIbHOCTH B U3JIOMKE-
HHUM IIPOrPaMMHOI0 MaTeprala;

- 3aTPYJIHEHHUS B BBINOJHEHUU MPAKTUYECKUX
3aJJaHuM.

bazoBrii — xo0-
pouio

- 3HaHUE MPOTPAMMHOI0 MaTepHaa;
- TPaMOTHOE U3INIOKEHHUE, 0€3 CYIIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOMPOC;

- IPaBUJIBHOE NIPUMEHEHHUE TEOPETUUECKUX 3HA-
HUH;

- BIIaJICHHUC HCO6XOI[I/IMBIMI/I HaBbIKaMU TIPpU BbI-
IMOJJHCHUU U MPAKTHYCCKUX 3a1a4.

Bricokuit — ot-
JIMYHO

- IIIyOOKOE ¥ MMPOYHOE YCBOCHHE MPOTrPAMMHOT0
MaTepuana,

- TIOJIHBIE, TTOCJIEIOBATENbHbIE, IPAaMOTHBIE U JIO-
TUYECKHU U3JIaraeMble OTBETHI IPH BUAOU3MEHE-
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HHH 33JIaHHS;

- CBOOOJTHO CITPABJISIFOIIHUECS C TIOCTABJICHHBIMU
3a/1auaMu, 3HaAHUS MaTepHaa;

- MPaBWJILHO 0OOCHOBAHHBIC IPUHSATHIE pelie-
HHS;

- BJIQJICHHE PA3HOCTOPOHHUMH HaBbIKAMU U
MIPUEMaMH BBITTOJTHEHHS IPAKTUYCCKUX PaOOT.

KoHntposbHas
paborta

Huskuit — ge-

A0IYCTUIT YUCIIO OIIMOOK U HEAOYCTOB MPLCBOC-

yIIOBIICTBOPH- XOJIsIIIee HOPMY, MPH KOTOPOH MOXKET OBITH BbI-
TEJIBHO CTaBJICHA OIICHKA «3»

[ToporoBerii — €CITU CTYJICHT MPABHJILHO BBIITOJIHUI HE MEHEE
yIIOBJIETBOPH- MIOJIOBUHBI pabOTHI MJIH JOMTYyCTHIL: HEe Oolee
TEIBHO JBYX IpyOBIX OMIMOOK; MJIK HE 00Jiee OHOM

rpy0oii U OHOM Herpy0oii OIMOKH U OJHOTO
HejloueTa; U He OoJiee IByX-TpeX HerpyobIx
OLIMOOK; UM OJJHOW Herpy0oil olnOKH U Tpex
HE/I04ETOB; WM IIPU OTCYTCTBUH OILINOOK, HO
IIPY HAJIMYUU YETHIPEX-TISITH HEJJOUETOB.

bazoBrii — Xo0-
po1io

CTY/ICHT BBIIIOJHWII Pa0OTy MOJIHOCTHIO, HO JI0-
IyCTHJI B HEW: HE OoJiee OHON HerpyOoii ommo-
KM ¥ OJJHOTO HEJJ0YeTa WK He OoJiee IBYX HEello-
YCTOB

Bricokuit — ot-
JIMYHO

paboTa BhINOIHEHA 6€3 OINO0K, yKa3aHbl BCE
pacdeTHbie (POPMYITBI, CIUHUIIBI H3MEpEHUs, O3
OIIMOOK BBITOJIHEHBI MATEMATHUCCKHUE PACUCThI

VueOHBIE 3a-
agyu

Husknii — JOTIYCTHJI YUCJIO OMIMOOK U HEJIOYETOB MpPEBOC-
HEYJIOBJIETBO- XOJsIIlee HOpMY, NPH KOTOPOH MOXKET OBITh BbI-
PHUTEIBHO CTaBJICHA OIICHKA «3»

IToporossrii — CTY/IEHT NMPaBWJILHO BBIMOJIHII HE MEHEe M0JI0-
YIIOBJIETBOPH- BUHBI Pa0OTHI WIIHM JOMYCTHII: HE O0Jee ABYyX
TENBHO rpyOBIX OMKOOK; WK He OoJiee 01HOM IpyOoit U

OJIHOM Herpy0Oo# OIMOKU M OJHOTO HEA0YETa;
WM He OoJiee BYX-TpeX HerpyObIX OLUIMOOK;
WM OHON HerpyOoi omuOKY U Tpex Hexoue-
TOB; WJIM IIPU OTCYTCTBUH OIIMOOK, HO MPU
HAIWYUH YETHIPEX-TISITH HEJTOYETOB.

bazoBrii — x0-
pomuio

CTYJICHT BBINMOJHUI PaboTy MOITHOCTBIO, HO JO-
MyCTHJI B HEW: HE 0oJiee OTHOM HErpyOoil ommno-
KH M OJTHOTO HeJoueTa WK He OoJiee ABYX HEIo-
YCTOB

Bricokuit —
OTJINYHO

paboTa BhINOIHEHA O6€3 OIMOO0K, yKa3aHbl BCe
pacueTHble (POPMYIIbI, €TUHULIBI U3MEpPEHHS, O3
OIIMOOK BBIMOIHEHEI MATEMATHYECKHE PacCUCTBL

Tect

Huszknii — no 60
OayToB (HEeyI0-
BIIETBOPHUTEb-
HO)

IToporoserii —
61-75 6amioB
(ynosnerBopu-
TEJILHO)

Bazoselit — 76-

32 BEpHO BBINIOJHEHHOE 33/1aHUE TECTUPYEMBII
MOJTy4aeT MaKCHMaJbHOE KOJIWYECTBO Oalos,
NPEeIyCMOTPEHHOE JJIsi ATOTO 3aJaHus, 3a He-
BEPHO BBINOJIHEHHOE — HOJb OamoB. I[locne
MPOXOXKJIEHHUS] TECTa CYMMHPYIOTCSI pe3yJIbTaThl
BBIITOJTHEHUS BCEX 3aaHHM.

HOI[C‘II/ITBIBaCTCﬂ MNPOLCHT MpPaBUJIIBHO BbI-
MOJHEHHBIX 33/IaHUH TECTa, IOCJE Yero STOT
IIPOLIEHT IEPEBOAUTCSA B OLIEHKY, PYKOBOICTBY-
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84 0GamioB (XO- | sICh yKa3aHHBIMH KPUTCPHSIMH OIICHUBAHMUSL.
poI11I0)
Bricoknii — 85-
100 6annoB
(oTIIMYHO)

6.2 HpOMe)KyTO‘lHaH aTTecTanus CTYACHTOB 10 TUCHUIIJIMHE

IIpoMexyTouHas aTrecTranus SBJISETCS IMPOBEPKOM BCEX 3HAHWM, HAaBBIKOB U YMEHUU
CTYACHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHUS TUCIHUILTMHBL. POPMOI MPOMEKYTOUHOM atT-
TECTaLlUU 110 JUCLMIIIMHE SBIISETCS 3a4€T (C OLIEHKOM), 3K3aMEeH, 3alluTa KypcoBOH paboTHl.

JUi oueHUBaHUS PE3yJbTAaTOB OCBOEHUS AUCLMILIMHBI IIPUMEHSIOTCS CIEAYIOLIUE KPU-
TEPUM OLICHUBAHUS.

Kpurtepun oneHuBaHNs YCTHOTO OTBETA HA 3a4eTe (C OLEHKOI)
1 YCTHOI'O OTBETAa Ha IK3aMeHe

Ounenka «5» (OTJIMYHO) CTaBUTCS, €CIIN CTYIEHT:

1) noJHO pacKphITO COJCPIKAHUE MaTepHraia OueTa;

2) Marepuall M3JIOKEH IPaMOTHO, B ONPEIEIICHHOM JIOTMYECKO# IMOCIeI0BaTeIbHOCTH,
TOYHO MCIIOJIb3YETCSl TEPMUHOJIOTHS,

3) NoKa3aHO yMEHHE MJUTIOCTPHPOBATH TCOPETUUYCCKUE TOJNOKEHHS KOHKPETHBIMU IPHU-
MEpaMH, IPUMEHATH UX B HOBOM CUTYyallHH;

4) TPOJCMOHCTPUPOBAHO YCBOCHUE pPaHEC H3YUCHHBIX COIYTCTBYIOIIMX BOIPOCOB,
c(OPMHUPOBAHHOCTb U YCTOHYHMBOCTb KOMIIETEHIMI, YMEHHH U HABBIKOB,;

5) oTBET MPO3BYyYa CaMOCTOSITEIbHO, 0€3 HABOISIIUX BOIPOCOB;

6) momymieHbl OJlHA — JBE HETOYHOCTHU MPU OCBEIEHUU BTOPOCTEIICHHBIX BOIPOCOB, KO-
TOPbIE UCIIPABIISIFOTCS 110 3aMEUYaHMIO;

7) IpaBHJIBHO PEIlICHA 3a1a4a.

Ouenka «4» (XOpo10) CTaBUTCS, €CIIH:

OTBET CTYJIEHTA Y/IOBJIETBOPSET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO IIPHU 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

1) B M3N0KEHHUU OMYIIEHBI HEOOBIINE TPOOEIIbI, HE HCKA3UBIIIHE COJCPIKAHNE OTBETA;

2) NOmyIIeHBI OJIMH — J[Ba HEIOYeTa MPH OCBEIICHHH OCHOBHOTO COJCpP)KaHHs OTBETA,
VICIIPABJICHHBIE 10 3aMEYaHHUIO DK3aMEHATOPA;

3) momymieHsl omMOKa WM Ooyiee MBYX HEMIOYETOB NMPH OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB, KOTOPBIE JIETKO UCIPABIIAIOTCA 110 3aMEYAHUIO dK3aMEHATOPA;

4) B 3aaue JOMYyIICHA OIINOKA.

Ouenka «3» (YA10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1) HemoNHO WM HEMOCJe0BATEeIbHO PACKPHITO COJCpP)KaHHE MaTephalia, HO MOKa3aHo
oO111ee MOHUMaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHMS, JOCTaTOYHBIE JUIs JaJibHElIero
YCBOEHHUS MaTepuaa;

2) UMENUCh 3aTPyJHEHUS WIH JOMYIICHbI OIMMOKU B ONPEICICHUN TTOHATHH, HCIIOIb30-
BaHUU TEPMUHOJIOTUH, UCTIPABJICHHbIE MOCIE€ HECKOIbKUX HABOSIINX BOIPOCOB;

3) mpH HENOJHOM 3HAHWU TEOPETUYECKOT0 MaTepHaia BBISIBICHA HeJocTaTo4Has chop-
MHUPOBAHHOCTbh KOMIIETEHLIUH, YMEHUN U HABBIKOB, CTYJCHT HE MOXKET IPUMEHUTH TEOPHIO B HO-
BOW CHUTYallNH;

4) pelieHHe 3a/1a41 BBI3bIBACT 3aTPYIHCHUSI.

Onenka «2» (Hey10BJICTBOPHUTEJIBLHO) CTABUTCS, ECIIN:

1) He pacKphITO OCHOBHOE COJIEP)KAHUE yUeOHOTO MaTepHara;

2) oOHapyXeHO HEe3HaHWE WM HEeIIOHMMaHHWEe OOJbIIEH WM HamOoliee BaKHOM 4YacTh
yueOHOro MaTepHana;

3) IomyIieHbl OIMOKH B ONPENCIICHHH TOHSTHH, MPH UCIIOJIb30BAaHUU TEPMHHOJIOTHH,
KOTOpBIE HE UCIPABIIEHBI IIOCIIE HECKOJIBKHUX HABOIALINX BOIIPOCOB.

4) He copMUPOBAHBI KOMITCTCHIMH, YMCHUS 1 HaBBIKH;
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5) 3amaua He pemieHa.

Kpurepun oueHuBaHusi KypcoBoil padoThbl

AHanu3 pe3yiabTaToB KypCOBOW pabOThI TPOBOIUTCS IO CIETYIOIUM KPUTEPUSIM:

1. HaBbIkM caMOCTOATENbHOM pabOThl C MaTepUalaMU UCCIIEIOBAHMUS.

2. YMeHue NpaBuiIbHO IPUMEHSATh METO/IbI UCCIICIOBAHUS.

3. YMeHue rpaMOTHO UHTEPIPETUPOBATH MOTyYEHHBIE PE3YIbTATHI.

4. CriocoOHOCTh OCYIIECTBISATh HEOOXOAMMBIE PACUEThI, MMONTYYaTh PE3yJbTAThl U Tpa-
MOTHO H3J1araTh UX B OTUETHOW JOKYMEHTAI1H.

5. YMeHue BBISIBUTH MPOOJIeMy, IPEIJIOKUTh CIIOCOOBI €€ pa3pelieHus], YMEHUE AeaTh
BBIBO/IBI.

6. YMeHne opOpMUTh UTOTOBBIN OTYET B COOTBETCTBUU CO CTaHJIAPTHBIMU TPEOOBAHUS-
MHU.

7. YMenue paboTath ¢ TUTEPATYpPOM, UCTIOIb30BATh MEPBOMCTOYHHUKH.

[TynxTei ¢ 1 mo 7 parot 10 50 % BKJIaga B UTOTOBYIO OLIEHKY CTYJEHTA.

8. YMeHue 3ammimarh pe3yinbTaThl CBOCH paboThl, IPaMOTHOE MMOCTPOSHHUE PEUH, HCITOIb-
30BaHueE MPHU BBICTYIUICHUU CHEIMAIbHBIX TEPMHUHOB.

9. CrtocoOHOCT KPAaTKO M HATIISITHO U3JIOKUTH PE3YIIBTATHI PAOOTHI.

[TynxTet 7,8 marot 10 35 % BKIIajga B UTOTOBYIO OLICHKY CTYJEHTA.

10. YpoBeHb CaMOCTOSITEIIBHOCTH, TBOPYECKON aKTHBHOCTH M OPUTHHAIIHOCTH TIPH BBI-
MOJIHEHUH PabOTHI.

11. BelcTymieHus: Ha KOH(PEPEHIUAX U MOATOTOBKA K MyOTMKAIMK TE3UCOB ISl TICYaTH
10 UTOTaM PabOTHI.

[Tynkter 8 — 11 gatot 10 15 % BKI1aga B UTOTOBYIO OIIEHKY CTY/ICHTA.

Ouenka 5 (0TJIMYHO) CTABUTCS, €CIIH:

® CTYJEHT B CPOK, B [IOJJHOM 00bE€ME U Ha BHICOKOM YPOBHE BBINOJIHHUII KYPCOBYIO pado-
TY;

e TeMma, 3asBJICHHAs B paboTe, pacKphbITa MOJTHOCTHIO, BCE BBIBOABI CTYIEHTA MOATBEP-
KJICHBI MaTepHaJlaMH UCCIICIOBAHUS U PacyeTaMHu;

® TIpU 3alIUTe W HANHCAHUM PabOTHI CTYAEHT MPOJEMOHCTPUPOBAN BBIIETIEPEUNCIICH-
HBIC HABBIKU U YMEHHUS;

® OTYET MOATOTOBJICH B COOTBETCTBHH C MPEABSIBISIEMbIMUA TPEOOBAHUSIMH.

Ouenka 4 (Xopo1110) CTaBUTCS, €CIIU:

® CTYJCHT BBIOJHUI KYpCOBYIO pPabOTy ¢ HE3HAYUTENIbHBIMHU 3aMEYaHUSIMH, ObLIT MEHEe
CaMOCTOSITeNIeH U MHUIIMATUBEH;

e TeMa paboTHI PaCKPHITA, HO BBIBOJIBI HOCST MIOBEPXHOCTHBIN XapakTep;

® [paKTHYECKHE MaTepuaibl 00paboTaHbl HE MOJTHOCTBIO.

Ouenka 3 (ya10BJ1eTBOPUTEIbLHO) CTABUTCS, €CIIH:

® CTYICHTY, KOTOPBIH AOMyCKaJl TPOCYETHI U OMHOKH B paboTe;

® HE MOJHOCTHIO PACKPBUI 3asIBICHHYIO TEMY;

e Jienaj MOBEPXHOCTHBIE BHIBOBI

e ;1200 IPOAEMOHCTPUPOBAJl AHATTUTUYECKHE CIIOCOOHOCTH M HaBBIKK pabOThI C Teope-
TUYECKUMHU HCTOTHUKAMH.

Ouenka 2 (HEyA0BJIEeTBOPUTEIbHO) CTABUTCS, €CIIU:

® CTYIEHT HE BBIOJIHII KYpPCOBYIO paboTy, JTMOO BBHIOIHIII C TPYOBIMU HAPYIICHUSMH
TpeOoBaHUI;

® HE PaCKpBLI 3asSBICHHYIO TEMY;

® HE BBIMOJHUI MPAKTUYECKOM YacTH paboThlI.

6.3 TunoBbie KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI, He00X0AUMBbIE 1JIA OLEHKHU
pe3yJIbTATOB OCBOEHMS M CHUILIUHbBI

TPEBOBAHUS K ®OPME OTUETA 11O IABOPATOPHOM PABOTE
JlaGoparopHas padora Ne 1
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Texnuka 6e3onacnocmu npu padome 6 n1adopamopuu opzanudeckoit xumuu. Ilpaguna éede-
HUA 1a00PaAmMoOpHOZ0 HcypHana.
®opma oTyera. OTYET JOHKEH OBITH IPEJICTABIIEH B BUJIE KOHCIIEKTA.
KoHTposibHbIE BONIPOCHI:
1. HazoBuTe o0miue rpaBuia MOBEACHUS B XUMHUYECKOH JIa0OpaTOpHUH.
2. [lepeuncnure npaBuiia pabOThl ¢ KUCIOTaMU U LIEJTOYaMH.
3. KakoBs!I ipaBuiia paboThl ¢ 0c000 OMACHBIMU M TOKCUYHBIMU BEIIECTBAMHU?
4. Kakyto nepByo IOMOIIb HEOOX0AUMO OKa3bIBAaTh IPU OXKOTrax M OTPaBJICHUSIX?
5. Kakyroo XMMHYECKYIO TIOCYy MCIOJIB3YIOT MPpH padoTe B J1a00paTOpUM OPraHUYECKOM
XMMHHU M KaKOBBI NTpaBuiia 0OpaleHus ¢ Heit?
JlabopaTopnasi paGora Ne 2
Metoabl BblieIeHHS H OYMCTKH OPraHUYeCKUX COeIMHECHH I
®opma oTuera. OTYET JOIDKEH COIEpKaTh Ha3BaHUE, LIEJIb PabOThI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMMCAaHUE X0Jia paboThl, HAOIIOAECHUS, YPaBHEHHs PEaKI1ii, BBIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kakue puznueckue MeTo bl UACHTH(PHUKAIIMN BEIIECTB UCIIOIb3YIOT B 1a00paTOpuu op-
raHU4eCcKod XuMuun?
2. Ilpu xakoil TemnepaType UCIOJIb3YIOT BOJSHONW OOpaTHBIN XOJOMIBHUK?
3. Kakoii crioco6 HarpeBaHus IPUMEHSIETCS [TPU KUIISTYEHUHN JIETKOBOCIIAMEHSFOLIUX CS
JKAIKOCTEN?
4. [IpuBeauTte NOpsAI0K NPOBEACHUS MTEPEKPUCTATUIUZALINH.
5. Ha ueM OCHOBaH NPUHLUI KPUCTAJUIM3ALMH BEILIECTB?
6. [lepeuncnure yciaoBus moadopa pacTBOPUTEIIS NMPU KPUCTATUTH3AIUH.
7. Onuimre npubopHoe odopMIIeHHE Ul IPOBEACHUS NEPEKPUCTAIUIM3ALINN U3 H-
reKcaHa; U3 BOJIbl; U3 IMOKCaHa.
8. Kak npu kpucraymsanuu NoixyduTh Hanbosee KpynHble KpUCTaIIbl?
9. Ecnu anig nepexkpucrainzanuy Baiero coequHeHHs MOAXOAAT 3TaHOM, XJI0podopm u
BOJIa, TO KaKOW U3 3TUX pacTBopuTeneil Bol BIOMpuTe 11 paboThi?
10. Pacckaxure o nopsiike 1 Mepax 0e30MacHOCTH MPH (PUIBTPOBAHUN IIPU TTOMOIIU BO
ponku broxuepa u kos6s! byH3eHa.
JladopaTopuasi padora Ne 3
Onpenenenue Temneparypsl IUIABJCHAS, TEMIIEPATYPHI KUIICHUS U TI0KA3aTeJIs mpe-
JIOMJICHHUS BelllecTB
®opma oTuera. OTUeT JOIKEH co/lepKaTh Ha3BaHUE, LIeNIb PadOThl, PEaKTUBBI U 000pPY-
JIOBaHUWE, OMMCaHUE X0a padoThl, HAOIOICHUS, YPaBHEHUS PEaKITUii, BHIBOJIBI.
KoHnTpoJsibHbBIE BONIPOCHI:
1) Jlnst XapakTepUCTHKY KAKHX OPraHMYeCcKHX BEIIeCTB Haubomee BakHbl Tkum. u Np2’?
2) Yto Takoe TemIieparypa KUIeHus?
3) Kakum MeT0/10M MOKHO ONPENIEIUTh TEMIIEPATYPY KUTIEHUS?
4) B xakoM HHTepBaje TEMIIEPATyp AOJKHO MEPEroHATHCS YHCTOE BEIIECTBO?
5) Kax Biusier Ha Tyun. HanUuKMe npuMeceil u gaBneHue?
6) Pucynok npubopa /Ui NeperoHKy MOJTyMHKPOKOINYECTB BELIECTB
7) Kak nomxHa ObITh 3am0IHEHa IeperoHHast kojaoda?
8) 3aueM HYXHBI «KUMATHILHUKN»? Korja ux cienyer BHOCUTH?
9) Kak ycTaHOBUTH TEPMOMETP IPH MEePEroHKe?
10) B kakoM ciryyae BHOCHTCS TIONIPaBKa Ha BBICTYHAIOIIUN CTOIOUK PTYTH?
11) Ha xaxom 3Tamne neperoHkH Hy>KHO U3MEpUTh TKuIl. BemiecTsa?
12) Uto mpencranisier coO60i moka3aTelb MPeToMIeHUs?
13) Kak Ha3biBaeTCs PUOOP IS ONIPEICTCHHUS MTOKA3aTe sl PETOMIICHHUS?
14) Kak Temneparypa BIMSET Ha IOKa3aTeNb IPEIOMIICHUS?
JlaGoparopHasi padora Ne 4
KauecTBeHHBIN 3JIeMEHTHBII AaHAJIN3 OPraHMYECKUX COeHMHEeHUI
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®opma oTuera. OTYET JOIDKEH COlEepKaTh Ha3BaHUE, LIEJIb PadOThl, PEaKTUBBI U 000DPY-
JIOBaHME, OMKMCAHKE X0a paboThl, HAOIIOICHUS, YPAaBHEHUSI pEaKIUi, BBIBOIBIL.
KoHnTpoJibHbIE BONIPOCHI:
1. Kak geiicTByeT HarpeBaHue Ha OpraHUYeCcKue BellecTra’?
2. Kak geicTByIOT paz0aBiieHHasi 1 KOHLEHTPUPOBAHHAsI CEpHAst KUCIOTHl HA OpraHuye-
CKH€ COCTMHEHUS?
3. IToyemy G€H30J1 TOPUT CUIIBHO KONTAMIMM Tu1aMeHeM? OTBET MOATBEPUTE PacuETaMH.
4. Yto npouCcXOauT NpU JECHCTBUU OKUCIUTEIECH HA OPTAaHUYECKUE COCTUHEHHUS?
5. Kak 0O6HapyXUTh a30T, Cepy, XJIOp B OPraHUYECKUX COCTUHEHUSIX?
JlabGoparopHasi padora Ne 5
AJNKaHbI
®opma otuera.OTUET JOJDKEH COAEpkKATh HA3BaHHE, 11e]Ib Pa0OTHI, PEAKTUBBI U 000PY-
JIOBaHUE, OIMCAHME XoJa PabOThl, PUCYHOK HpuOOpa A MONy4YeHHs MeTaHa, HaOIIOJICHHS,
YpaBHEHHUS PEaKIiil, MEXaHU3MbI, BHIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak nmomy4aroT MetaH B 1abopaTopuu?
2. Kak otHOcHUTCS MeTaH K OpOMHOH BOJI€ M K BOJHOMY PAacTBOPY I€pMaHraHaTa Kajus
(mpu xomHaTHOM Temmneparype)? [loueMy npu ropeHnn MeTana He oOpa3yercs caxa?
3. Uto obpasyercs npu TOPEHUH METaHa B mapax opoma?
4. Kak 1eiicTBYIOT Ha KUIKUE aJIKaHbl KOHIICHTPUPOBAHHBIC a30THAs U CepPHAsi KUCIIOTHI?
5. KakoB xapaktep ropeHus xuakux ainkaHos? [louemy?
JlaGoparopHasi pabora Ne6
AJIKeHBbI
®opma otuera.OTUET JAODKEH COACpXKaTh Ha3BaHHE, 1IeJIb Pa0OTHI, PEAKTUBBI U 000PY-
JIOBaHWE, OMHUCAHUE XO0Jla pabOThl, PUCYHOK MpUOOpa IS MOJYYCHHS STHIICHA, HAOIIOJICHUS,
YpaBHEHUS PeaKIuil, MEXaHHU3MBbI,BHIBO/IBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak nonyuatot 3TeH B 1aboparopuun?Kakue no604HbIe peakiiy MPH 3TOM BO3MOMKHBI?
Kakyto posb BBINONHSIET KOHLIEHTPUPOBAHHAS CEpHAs KUCIOTa?
2. Kak meiicTBYIOT Ha 3THJIEH OpOMHasi BOJIa M BOJIHBIN pacTBOp MepMaHTaHaTa Kajaus?
3. Kak oTHOCATCS ®KUAKUE aJTKEHbI K MSTKUM OKUCIUTENAM?
4. CpaBHHUTE XapaKTep TOPEHUs ITeHA U )KUJIKUX aIKEHOB?
JlabGopaTopnasi padora Ne 7
AJIKMHBI
dopma otuera. OTUET JOIKEH COJIEPKATh HA3BaHUE, 11€7Tb PAOOTHI, PEaKTUBBI U 000PY-
JIOBaHME, OMHCAaHUE X0Aa paboThl, PUCYHOK MPUOOPA IS MOIYYEHHUs alleTHIIeHa, HabIoIeH S,
YpaBHEHHUS PEAKIUi, MEXaHU3MBbI,BBIBOJIBI.
KoHTpoJsibHbIE BONIPOCHI:
1. Kak momygarot arnetusneH B jabopatopun?
2. [oueMy aneTunIeH rOPUT KOMTSIIAM TUTaMEHEM ?
3. Ilouemy obGecrBeurBaHre OPOMHOM BOJBI ALIETUIICHOM MPOUCXOIAUT MEIJICHHEE, YeM
ATUIEHOM?
4. [ToueMy areTusieH cnoco0eH 00pa30BbIBATH COIU?
JlabopaTopHasi pabora Ne 8
I'asorenonpousBoaHbIe ATU(PATHYECKHUX YIJIE€BOA0POI0B
®opma oTuyera.OTUET JOJDKEH COJEpKATh Ha3BaHME, 11eIb PAOOTHI, pEaKTHBBI U 000PY-
JIOBaHWE, OMMCAaHUE X0J1a pabOThI, PUCYHOK MpUOOpa sl MOTydeHUs: OpoMITaHa,HAOIIOICHHS,
YpaBHEHUS PEaKIiil, MEXaHIU3MBbI,BHIBOJIBI.
KoHTpoJbHbBIE BONIPOCHI:
1. Kak momy4arot xJiopaTaH B labopaTtopuu?
2. Kak monyqaror 6pomdTad B nadopatopun? Kakne moOodHbIC peakiiuy IpH STOM IMPO-
TEKaroT?



89

3. Kakue BemiecTBa noiay4aroTcs MpH MIEIOYHOM THIpoiu3e xiopodpopma? Kak nokazars
ux oOpa3oBanue?
JlabopaTopnasi padora Ne 9
CnupTthl 1 mpocThbie 3PpupbI
®opma otyera. OTUET JODKEH COACPKATh Ha3BaHUE, I1eTb PAa0OTHI, PEAKTUBLI U 000PY-
JIOBaHUE, ONMCAaHUE X0/a paboThl, HAOIIOAEHUS, YPAaBHEHHSI PEAKIIMNA, MEXaHU3MBbI, BHIBOIBI.
KoHTpoJibHbIE BONIPOCHI:
1. [Touemy HU3MIME COMPTHI XOPOILIO pacTBOPstOTCs B BoAe? Kak u3meHsercss pacTBopu-
MOCTb CIIUPTOB C YBEJITMYEHHUE MOJIEKYIISIPHOIM Macchl?
2. IloueMy pacTBOpBI CIUPTOB HE U3MEHSAIOT OKPACKY MHIUKATOPOB?
3. Kakoii npoiiecc Ha3bIBaloT «abcooTupoBanuem»? Kakue BelecTBa MOKHO UCHOJIb-
30BaTh [yl a0COIIOTUPOBAHMSI CIUPTOB?
4. Yrto Takoe «BbICATMBAHUEN?
5. Kak U3MEHSI0TCS KUCIOTHBIE CBOMCTBA CIIUPTOB B TOMOJIOTHYECKOM Py ?
6. Kakne mpoayKkTel 00pa3yroTcsi Ipu OKUCIEHUH criupToB? Kakue OKHCIMTENH MOXKHO
UCII0JIb30BaTh?
Jladoparopnas padora Ne 10
MHoroaromMHble CIUPTHI, HPOCTbIE 3QUPDI, C10KHbIE I(PHUPHI MUHEPATIbHBIX KHCJIOT
®opma otuera.OTUET JAOHKEH COACPKATh HA3BaHUE, 11€JIb PaOOThI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMCAaHUE X0Jia paboThl, HAOIIOAECHUS, YpaBHEHHsI PEaKIUii, BBIBO/IBI.
KoHTpoJibHbIE BONIPOCHI:
1. IlpuBeauTe ypaBHEHHE peakMyu 00pa30BaHuUs TUATUIOBOTO 3(pupa.
2. Hammumwure ypaBHEHHS peakiuii 00pa30BaHUs STHICEPHOU KUCIOTHI M OapHEBOM COIU
STUJICEPHOU KHUCIIOTBHI.
3. Hanmmmre ypaBHEHUs peakiiuii 00pa3oBaHus STUIOBOTO d(upa OOPHON KHCIOTHI.
4. Kak XMUMHUYECKUM IIyTEM OTIMYUTH OJHO- U MHOTOATOMHBIN crIUpT?
Jladoparopnasi padora Ne 11
ApoMaTH4YecKHe YIJIeBOJI0POAbI
®opma oTyera. OTUET JOIDKEH COJEPKATh Ha3BaHHE, IEJIb PAOOTHI, pEaKTUBBI U 000pY-
JIOBaHUE, ONMMCAaHUE X0Ja paboThl, HAOIIOAEHUS, YpaBHEHHs PEaKI1ii, BBIBO/BI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak B maboparopuu nosyyarot 0eH301?
2. OObsSICHUTE IPUUMHY PA3JIMYHOTO OTHOIIEHUSI OEH30J1a U TOJIyoJa K IIEpMaHTraHaTy Kajus.
3. Hanummre ypaBHeHUe peakiiuu OpoMHpoBaHus 0eH30J1a, 00BACHUTE MPOUCXOSAINE U3MEHE-
Husl. Kakue nzomepbl MOT'YT OJTYyYUTHCS MPU AalibHEHIIeM OpoMupoBaHnu OpomOeH301a?
4. PaccMOTpuUTE MEXaHU3M peakLuu OpoMupoBaHus Toayosia. OOBSICHUTE pOJIb KaTaau3aTopa u
OpPUEHTHUPYIOIIEE BIUSHUE AIKWIBHBIX PAIUKAJIOB B PEAKLUAX IEKTPOYUIHLHOTO 3aMEILEHUS C
TOYKH 3PEHHUS CTATUYECKOTO ¥ IMHAMUYECKOTO MTOAX0/10B.
5. Hanumure ypaBHeHHe HUTpoBaHUs OeH301a. KakoBa posib cepHOM KMCIOTHI MPY HUTPOBAHUU
apOMaTHYECKUX COECIMHEHUN?
6. Cnenaiite BBIBOJ O JIETKOCTH CYIb(UPOBAHUS PA3IUYHBIX ApOMATHUECKUX YIIIEBOJAOPOIOB.
OOBsicHUTE BIMSHUE aIKWIBHOTO pajiiKaja Ha cylb(UpoBaHUe TOTYyOIa.
JlaGoparopHasi padora Ne 12
DeHonbl
®opma otuera.OTUET JAODKEH COACPKATh HAa3BaHUE, 11€JIb PAOOTHI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMMCAaHUE X0Ja paboThl, HAOIIOAEHUS, YpaBHEHHs PEaKIHii, BBIBOJBI.
KoHTpoJbHbBIE BONIPOCHI:
1. Hanumute ypaBHEeHUs1 B3auMOAEHCTBHS (eHOI0B ¢ xnopuaoM xkenesa (III). Yem 06b-
SCHSAETCS TOSIBIIEHUE SIPKOW OKpacKu?
2. Hannmute ypaBHeHUe peakuuu oOpa3oBaHus ¢peHonsara HaTpus. OObsCHUTE TPUUHHY
MIOMYTHEHHSI CMECH P PEAKIIMU C CEPHON KUCIOTOM.
3. Hanummre ypaBHeHue peakuuu OpomupoBanus (eHona. CpaBHHUTE JETKOCTb OpOMH-
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poBaHus (QeHoia, 0eH3071a U TOTyoIa.

4. HanumuTe ypaBHEHHE peaklMM HUTPOBaHMs (PEeHOJIa IPU NOJYYEHUU HUKPUHOBOMH
KHUCJIOTBI.

5. Hanmumure ypaBHeHue cyiabhupoBanus peHona. Kakoro tumna 3ta peakums?

JlabopaTopnasi paGora Ne 13

ApoMaTH4ecKHe YIJIeBOJA0POIbl ¢ KOHJICHCHPOBAHHBIMHM H HEKOHICHCHPOBAHHBIMHU

0€eH30/IbHBIMH APAMU

®opma oruera.OTUET NOJDKEH COJEPKATh HA3BaHUE, Lieb PAOOTHI, peakKTUBBI U 000pPY-
JIOBaHUE, OTIMCAaHUE X0Ja paboThl, HAOIIOACHUS, YPaBHEHHS PEaKIIHii, BBIBOJIBI.

KoHTposibHbIE BOIPOCHI:

1. Hanummre ypaBHEHUS HUTPOBaHUS U CyibpupoBanus HadTamuaa. OObsICHUTE BIIUS-
HHUE TeMIepaTypbl PEaklMU Ha MECTO BCTYIUIEHHUS CYNb(OIpyIibl B apOMaTHYECKOE KOJIbLIO
Ha(TaIMHA.

2. C mOMOIIBIO KaKKX PEaKIUi MOXKHO Pa3IMYUTh o-U -Ha(TOIBI?

3. Hanumure ypaBHEeHHE peakluuu THIpOKcHAa HaTpus ¢ Hadromamu. Kakume cBoiicTBa
MPOSIBIISET HAPTOJI B 3TON peakiun’?

4. HanumuTe ypaBHEHHE peaklIUu OCH30WIMPOBaHUS M anuinpoBanusi B-nagromna. Ka-
KOBa POJIb TUAPOKCUA HATPUSI B OTUX PEaKLUAX?

5. Hanmmnre ypaBHEHHE peakuy HUTPOBAHUS aHTPALICHA.

6. Hanuimmre cxeMbl peakliMii OKUCIICHUs aHTPALlEHA U BOCCTAaHOBJICHUSI aHTPaXUHOHA.

JlabopaTopHas padora Ne 14
AJIbIeruibl M KETOHbI

®opma otuera.OTUET JAOHKEH COACPKATh HA3BaHUE, 11€Jb PaOOThI, PEaKTUBBI U 000PY-

JIOBaHUE, ONMCAaHUE X0Jia paboThl, HAOIIOAECHUS, YpaBHEHHsI PEaKIUii, BBIBO/IBI.
KoHTpoJibHbIE BONIPOCHI:

1. Hanumure ypaBHEHHE peakLMy OKHMCIEHUS 3TUIOBOTO CIHMPTA B YKCYCHBIN aJIbJETH]
okcusiom meau (II). C momorpro Kakux peakiuii MOKHO JTOKa3aTh 0Opa3oBaHUE ambaeruaa’?

2. C noMoIIbI0 KaKkoll peakiy Moay4aroT aleToH B JabopaTopun?

3. Hanmmmre ypaBHEHHE peaknuy aneToHa ¢ THApocyinb(uroMm Hatpus. BozmokHa u
peaxkuus ¢ METUIATUIKETOHOM WM JUITUIIKETOHOM?

4. Hanumure ypaBHEHUs peakivii 00pa30BaHUS aMMHAYyHOTO pacTBOpa TMAPOKCHIA Ce-
pebpa 1 okuciaeHus UM (popmManbleruja 10 MypaBbUHON KHCIOThL. [lonbepute ko3 HUIMeHThI.
Bcerymaer nu B 9Ty peakiuio aieToH U Ipyrue KeTOHbI?

5. Kakue coeanHeHus: MeM UMEIOT ToJ1y0ylo, )KEITYI0 U KpacHyro okpacky? Hamumure
ypaBHEHHUE peakluu OKUCIeHus Gopmanpaeruaa ruapokcuaoM Meau (I1I) B MypaBbrHyo Kucio-
Ty. Ilogbepure ko3 HuueHTs!.

JlabopaTopnas padora Ne 15
MoHokap0OHOBBIE KHCJI0ThI

®opma otuera.OTUET JOHKEH COACPKATh HA3BaHUE, IIEJIb PabOTHI, PEaKTUBBI U 000PY-

JIOBaHUE, ONMCAaHUE X0Jia paboThl, HAOIIOAEHUS, YpaBHEHHS PEaKIHii, BBIBOJBI.
KoHTpoJbHbBIE BONIPOCHI:

1. OxapakTepu3yiTe pacTBOPUMOCTb KapOOHOBBIX KHCIIOT B BOJI€ M OPraHMYECKHX pac-
TBOPUTETISX.

2. Hannmmre ypaBHEHHE pEaKLMM MOITYYEHHUS MYPAaBbUHOW KHCIOTHI TMIPOIM30M XJIO-
podopma. C MOMOIIBI0 KAKOTO PEaKTHBA MOXXHO €€ OOHAPYKUTh B pacTBOpE?

3. Kak B 1abopatopuu MoyiyyaroT YKCYCHYIO KUCIIOTY?

4. Hanumwure ypaBHEHUs pEAaKUUW, MOATBEPKIAAIOIIUE KHUCIOTHBIE CBOMCTBA YKCYCHOU
KHCIIOTBI.

5. Hanmmure ypaBHEHHUE peakIuy THIPOJIA3a MbLIA.

7. Hanummmre ypaBHEHUE peakiy dTepUPHUKAIMNA YKCYCHON KUCIOThl. Kak Ha3pIBaeTcs
oOpaTHas peakuus?

JlabopaTopnasi paGora Ne 16
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Jlnkap0oHOBBIEe KHCIOTHI

®opma otuera.OTUET JAOJDKEH COAEpXKaTh Ha3BaHHE, 1eJIb PadOThI, PEAKTUBBI U 000PY-

JIOBaHUE, OTMMCAaHUE X0/1a pabOoThl, HAOIIOACHNUS, YPABHEHUS PEaKIIii, BEIBOIBI.
KoHTposibHbIE BONIPOCHI:

1. Hanmmute ypaBHEHUE peakIii TEPMUYECKOTO pa3iokKeHus opMuara HaTpHsl.

2. HanummuTe ypaBHEHHE peakUU Pa3joKEeHUs OKCalaTa KalblUs U €ro pa3iokeHue co-
JITHOM KHUCIIOTOM.

3. Hanmmure ypaBHEHUs peakiuii 0Opa3oBaHUs COJIeH (KHCIION M CpelHEel) IIaBeIeBOM
KHCJIOTBI.

4. HanumuTe ypaBHEHHs peakLUi: pa3iIoKEeHUs IIABEJIEBOM KUCIOTHI TP HAarpEBAHMH,
okcupa yraepoaa (IV) ¢ u3BecTkoBoit BOAOH.

5. Hanumure ypaBHEHUE peakiuy IIaBEIEBOM KUCIOTHI IEPMAHTAHATOM KaJlUs.

JlabopaTopnasi paGora Ne 17
HenpenenbHbie KapOOHOBbIE KMCJI0ThI H )KHPbI

®opma otuera. OTYET IOJDKEH COEpkKaTh Ha3BaHHE, LIETb padOThl, PEaKTUBBI HOOOPY-

JIOBaHME, OMKCAHNE X0a paboThl, HAOIIOICHUS, YPAaBHEHUSI PEAKIIUil, MEXaHU3MBbI, BHIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:

1. C noMoImbpto KaKuxX peakiuii MOXKHO JJOKa3aTh HEMPEIeIbHOCTh KUPOB?

2. HanmmuTe ypaBHEHHE peaklMy MPUCOSAMHEHUS OpoMa K TPUIMHOJICHHY.

3. B kakux pacTBOpUTENSIX Maclio pacTBOpseTcsa? YBEIMYUBACTCS JIM PACTBOPUMOCTH

MacJa Ipu HarpeBaHuu?
Jlaboparopnasi padora Ne 18
I'mapoxcukap6oHOBbIE KHCJI0THI

®opma otuera.OTUET JAODKEH COAEpKaTh Ha3BaHHE, 1eJIb PabOTHI, PEAKTUBBI U 000pY-

JIOBaHUE, OTIMCAaHUE X0/1a paboThl, HAOIIOACHUS, YpaBHEHHSI PEaKIIHii, BBIBOJIbI.
KoHTpoJsibHbIE BONIPOCHI:

1. CpaBHUTE KUCIOTHBIE CBOICTBA BBIAAHHBIX BaM KUCJIOT. OTBET apryMeHTUPYHITE.

2. Hanumunre ypaBHeHHE peakiuu oOpa3oBaHus MosiouHokHcioro xenesa (III) (;makrarta
kene3a). Kakoe mpakTuueckoe 3HaUeHHE UMEET 3Ta peakiusi?

3. Hanumnre ypaBHEHME PEAKIMM Pa3IOKEHUS MOJIOYHOM KUCIOTHl KOHIIEHTPUPOBAH-
HOM CcepHOM KucaoToil. Kakue BemecTBa T0MKHbBI TOJIYYUTHCS MPU HATPEBAHUU C CEPHOU KUCITO-
TOM 0 - OKCUMACIISIHON KUCIIOTHI?

4. Hanuiute ypaBHEHHE peaklIMU U OOBSICHUTE, TOUEMY TMOSBIISETCS OKpacKka B IpoOHp-
K€ C pacTBOPOM (pyKCHHCEPHHUCTOM KUCIOTHI.

5. Hanmmure ypaBHEeHUE peakiuu 0O0pa30BaHUsI KUCION M CpeHel cojied BUHHOM KHC-
JIOTHI.

6. Hanumure ypaBHeHMs peakuuii: oOpasoBanus runpokcuna menu (II) m B3aumoneii-
CTBHUSI CETHETOBOM comnu ¢ runpokcuaom meau (II).

JlaGoparopHasi padora Ne 19
AMMHBI

®opma otyera. OTUET JOIDKEH COJEPKAaTh Ha3BaHUE, IENIb PAOOTHI, pEaKTHUBBI U 000pY-

JIOBaHUE, ONMMCAaHUE X0J1a pabOoThl, HAOIIOACHNUS, YPAaBHEHUS PEaKIHii, BEIBOIBI.
KoHnTpoJbHbBIE BONIPOCHI:

1. Hanumure ypaBHEHUs PeaKIMil BOCCTaHOBIJIEHUS alleTaMKJ1a BOJOPOAOM.

2. Hanumure ypaBHeHHUs peakiuil: o0pa3oBaHHe METHIIaMUHA U3 XJIOpUJa METHIaMMO-
HUS U TUAPOKCHJIA HATPUS, TOPEHUE METUIIaMUHA, B3AaUMOJICHCTBHE METHIIAMHUHA C BOJIOM.

3. Hanumure ypaBHeHus peakuuii: oOpazoBanue nzonutpuia (CH3N=C:) npu B3aumo-
NEHUCTBUM METUJIAMHHA, XJIopodopMa M THAPOKCHAA Kaus; TUAPOIU3 M30HUTPHUIIA B MPUCYT-
CTBUU COJISTHOM KHCIIOTBHI.

4. Hanmmmre ypaBHEHUs peakuii 00pa3oBaHMs U Pa3IOKEHUS COJIeH aHWIIMHA.

JlaGoparopHasi padora Ne 20
JInazo- n azocoequHeHNs
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®opma otyera. OTUET JODKEH COACPKATh HAa3BaHUE, 11eTb PAa0OTHI, PEaKTUBLI U 000PY-

JIOBaHME, ONKMCAaHUE X0a paboThl, HAOIIOCHUS, YPAaBHEHUS PEaKIUii, BBIBODI.
KoHTpoJibHbIE BONIPOCHI:

1. Hanumnre ypaBHeHHe peaklMu Ma30THPOBaHUs aHWIMHA. Paccmorpure Mmexa-
HU3M pEaKLyu.

2. Hanumnre ypaBHEHHUS CIEAYIOIIUX DPEaKIHMil: MmojlyueHue HoaAO0eH30j7a U B3auMO/eH-
CTBHE MOYEBHHBI C a30THCTON KucioTo. Kakoii ra3 mpu stom Beiesnsierca? [louemy Henb3st 10-
mycKaTh U30bITKA a30THCTOM KUCIOTHI B PEaKIIMOHHOM cpene?

3. Hanumure ypaBHEHHE peakLUU MOTYYSHHUS METHIIOBOTO OpaHxkeBoro. OObsicHUTE Me-
xaHu3M peakiuu. Haiinure oObscHEHHME M3MEHEHHUIO OKpacKd B 3aBUCUMOCTH OT pH cpenbl.
Hanumure ctpoeHnre MOJIEKybl KpacUTeNs B KUCJION U LICIIOYHOU cpefe.

Jladoparopnasi padora Ne 21
AMMHOKHCJIOTHI

®opma otyera. OTUET JOIKEH COJEpKaTh HA3BaHUE, LIeJb Pa0OTHI, PEAKTUBBI U 000PY-

JIOBaHUE, OTIMCAaHUE X0/1a pabOoThl, HAOIIOACHUS, YpaBHEHHSI PEaKIIHii, BBIBOJIBI.
KonTposbHbIE BONPOCHI:

1. Hanumute ypaBHEHHS peakifii aMUHOYKCYCHON KHUCIOTHI ¢ 1 MOib (opmaibaernia
(o6pazoBanre N-MOHOOKCHMETHUIAMUHOYKCYCHOM KHUCIIOTHI) M ¢ 2 MOoJIb (popManbaeruaa (oopa-
30BaHue N,N-IHOKCUANMETUIAMUHOYKCYCHON KHUCIIOTBI).

2. Hanummte ypaBHeHHE peaklMu 00pa30BaHUS KOMILIEKCHON MEIHON COU aMUHOYK-
CYCHOM KHUCJIOTBI.

3. Hanuumure ypaBHEHUE peakMyu aMUHOYKCYCHOM KUCIIOTBI C @30TUCTOM KUCIOTOM.

JlaGopaTopHnas padora Ne 22
Monocaxapujabl

®opma oTuera. OTUYET NOJDKEH COJIEPIKATh Ha3BaHUE, IIEJIb pa0OTHI, pEaKTUBLI H 000PY/I0-

BaHHe, ONKCaHKUE X0Aa padoThl, HAOIIOI€HUS, BHIBOIBI.
KonTposabHbIe BONpochkI:

1. Harnmmre ypaBHEHHME peakLUU IUIFOKO3bl KAK MHOTOATOMHOI'O CIHMPTa C THIPOKCHIIOM
meau (II).Hanummre ypaBHeHHE peakMy OKHUCIEHHS TJIIOKO3bl B INIFOKOHOBYIO KHUCIJIOTY TH[I-
poxcugom meau (II).

2. Ilouemy rmroko3a (M Jpyrue MOHOCAaxXapHJibl) HE JaeT HEKOTOPBIX peakiuil Ha KapOo-
HWIbHBIe Tpynnbl? Hampumep, oHa He pearupyeTr ¢ (PyKCHHCEPHHCTOW KHUCIOTOM M C THUAPO-
CyJIb(UTOM HATPUS.

3. Hanumute ypaBHeHUs peakuuii: 00pa3oBaHHE aMMHUAYHOTO pacTBOpa THAPOKCHIA cepe-
Opa u okucinenue D-Taroko3bl 10 D-Ti1roKOHOBOH KHCIIOTHI aMMUAYHBIM PACTBOPOM THIPOKCH]IA
cepebpa.

4. Hanumure ypaBHEHUE peakliMi 00pa30BaHUsl MOHOCaxapaTa KaJlblIUs.

5. Hanmumure ypaBHeHMs peakuuu oOpa3zoBaHus MoHocaxapara menu (II). Kakoit BbBoJ
MOJKHO CJIelaTh U3 JaHHOTO OmbITa?

6. HanumumTe ypaBHEHHUS peakIMid THAPOJHM3a caxapo3bl M HAECHTH(PHUKALKUU MPOILYKTOB
TUAPOIIU3A.

7. Harumure ypaBHEHHE peaklUU THAPOIN3a Kpaxmala, yKaKuTe MPOMEKYTOUHBIE U KO-
HEYHbIN NMpoayKThl. OOBSCHUTE, TOUEMY B MPOIEcce TUAPOIN3a U3MEHSIETCS OKpacka rHApOJIu-
3aTa ¢ HOJOM.

8. Hanmmnre cxeMbl peakuuii o0pa3oBaHus TUHUTpATa U TpUALETaTa LEJUTI0I03bI.

JlabopaTopnasi padora Ne 23
Jducaxapuanbl

®opma oTyera. OTUeT TOJKEH COJIepKaTh Ha3BaHUE, 11eb pabOTHl, peakKTHUBBI U 000py/I0-

BaHME, ONTMCaHNE X0/1a PaOOThI, HAOTIOICHHUS, BEIBOJIBI.
KoHTposbHbBIE BONIPOCHI:

1. Hanmumure ypaBHEHHUS pPEaKIUNA THIPOJM3a Caxapo3bl M HIACHTU(UKAIIUU MPOITYKTOB

TUIPOJIN3A.
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2. Hanumwure ypaBHEHHE peakIMi 00pa30BaHUsl MOHOCaxapaTa KajiblHs.

3. Hanumure ypaBHeHUs peakiuid ¢ ruapokcuaom meau (II) mas tex caxapujoB, KOTOpbIS
JIAI0T TOJIOKUTENIbHYIO peakiuio ¢ peaktuBoM denunra.

4. Hanmummure ypaBHEHUs peakinii 00pa3oBaHus 03a3aHOB MaJIbTO3bI U JTAKTO3bI.

JlaGopaTopnas padora Ne 24
YrieBoabl

®opma otyera. OTUET TOJKEH COJIEPKATh HAa3BaHUE, 1IeTb pabOTHI, peaKTHBBI U 000pyI0-

BaHUe, OMMCaHUE X0/1a pPa0OThI, HAOIIOACHHUS, BHIBOIBI.
KoHTposbHbIe BONIPOCHI:

1. HanumuTe ypaBHEeHUE peakuuu Jeruaparanuud D-riaroko3sl (oOpa3zoBaHHe OKCHMETHII-
bypdypona).

2. HamummTe ypaBHEHHS CIEQYIOIIMX pPEAKIHMi: THAPOIU3 MEHTO3aHOB, AeTHIpaTanus
neHTo3 (obpazoBanue Gpypdypoina).

3. Hanumure ypaBHEHHE peakuu THAPOIM3a Kpaxmala, YKaKUTe MPOMEKYTOYHbIE H KO-
HEYHbIN NpoyKThl. OOBSACHUTE, TOUEMY B MPOILECCE TUIPOIN3a U3MEHSIETCSI OKpacka r'UIpOiIH-
3aTa ¢ MOI0OM.

4. Hanummure cxembl peakiyii 00pa3oBaHusi AMHUTpATA U TpUaLeTaTa LEJUII0JIO3bI.

JlaGoparopHasi padora Ne 25
Xpomarorpadus
®opma otyera. OTUET JOKEH COAEPKATh Ha3BaHUE, 11eJb PAOOThI, PEAKTUBBI U 000pPY-
JIOBaHUE, OTIMCAaHUE X0/1a pabOThI, HAOIIOACHNUS, YPaBHEHUS PEaKIUii, BEIBOIBI.
KoHTposibHbIE BONPOCHI:

1. JTaiiTe onpenencHue xpoMmaTorpadum.

2. Kakmne ocobGeHHOCTH XpoMaTorpaduu MO3BOJAIOT JOCTUYbL JYYIIEro pa3/elieHus Be-
IIECTB ¢ OJM3KUMU CBOWCTBAMU 110 CPAaBHEHUIO C IPYTMMH METOAAMHU pa3zesICHusI.

3. Tlepeuncnute crnocoObl MOMXy4eHUS XpomarorpamMM. UTO HCHOIb3yeTCsl B KauecTBE
SJIFOEHTOB B KaXKOM U3 CII0CO00B?

4. Kak MO’KHO OCYIIECTBIIATh UACHTU(PHUKAIMIO ONPEAEIIsieMbIX COEJMHEHUI B CMeCH Ioce
UX XpOMaTOrpaguuecKkoro pas3aeacHus?

5. Uem ormpenensercst 3I0UpYyIoIas cocOOHOCTh MOJBUKHON (a3bl B KUAKOCTHON XpoO-
maTorpadun?

6. Kak noabuparoT coctaB MOABMKHOM (ha3bl B AKHUJIKOCTHOM Xpomarorpapun?

7. Kak Bnusier Temnepatypa Ha 3(p()EKTUBHOCTb U CEJIEKTUBHOCTD Pa3/IEICHUS B KUJKOCT-
HOMW XpomaTorpapuu?

8. Kakue mpuembl NCHOIB3YIOT JUIsI KOJTMYECTBEHHOTO OTpEAETICHHs] KOMIIOHEHTOB B TOH-
KOCJIOMHOM XpomaTorpapuu?

9. Kak M0HO MOBBICUTH 3(PPEKTUBHOCTD pa3zeNieHHss KOMIIOHEHTOB B TUTAHAPHOM (TOHKO-
CJIOIHOM Xpomartorpadun).

JlaGoparopHasi padora Ne 26
N3yuyenne Ouosornyeckux marepuayios merogom UK-cnekrpockonuun
®opma oTyera. Dopma oTueTa: CIEKTPHI OUOTOTHIECKUX OOPA3IIOB, YACTOTHI OCHOBHBIX
MaKCHUMYMOB IOTJIOIIEHUS JUIsl K&KI0ro o0paslia U UX OTHECEHHE.
KoHTpoJibHBIE BONIPOCHI:
1. Yro Takoe UK cnextp?
2. B xakom nuamazone anmuH BoiH JiexxuT MK ob6macts ciektpa?
3. Yto Takoe BaJIeHTHOE U JepOopMallMOHHOE KosebaHue?
4. Kak cka3bIBaeTCsl Macca aTOMOB U SHEPI'Hsl CBSI3U HAa YAaCTOTY BAJIEHTHBIX KoJieOaHMit?
5. Kakue MOMEHTbI He0OXOAMMO YUUTHIBATh NMPHU paclInppoBKe CIEKTPOB?
6. [lepeuncnure oOCHOBHBIE YacTH pabouel yCTaHOBKH.
7. Jlni 4ero Hy>KHA «HYJIEBas JIUHUS»?
8. Urto Takoe 6enok? AmuHokucnora? [lentunnas cBsa3p? Kepatun?
Bonpocs! 1151 KOJUIOKBHYMa
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Tema: AJIkaHbI
1. l'omonoruueckuit psigx meraHa. CTpyKTypHas U30MepHsi (M30MEpHs YIIIEpOJHOTO CKeEJeTa),
onrtuyeckas U KoHpopManuoHHas n3oMepus. llepBuunbie, BTOpUYHBIC U TPETHYHBIE aTOMBI yT-
nepona. HomeHkaTypa ankaHoB: HCTOpHUYecKas, pannoHaibHas, cuctematudeckas (MIOITAK).
VYrieBonopoaHsle paaukansl. HaxoxaeHne alkaHoB B IPUPOAE, UX IPOMBIIIJIEHHOE 3HaYEHHE.
2. Meroapl cCMHTE3a AJIKAHOB: MOJYYEHHUE U3 3JEMEHTOB U OKCUIOB YIJIEPO/a, BOCCTAHOBJICHUE
AJKWITAJIOTEHUJ0B, THAPOJIN3 METALUIOOPraHUYECKUX COEAUHEHMI. peakuus Bropua u Bropua
— I'punbspa, peakuus Konnbe, nekapookcuinpoBanue — cuute3 Jlroma.
3. Xumuyeckre CBOMCTBa alKaHOB. ['OMOJIUTHYECKHE peaKIMKU alKaHOB. Peakiuu 3amenieHus.
Mexanu3m peakiuii Sr. ['asoreHupoBaHue, HECEIEKTUBHOCTh peakiuidi. CpaBHEHHE YCTOMYHUBO-
CTH NEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX pagukaioB. [loqyueHue noaonpons3BoIHbIX peaklu-
eil GuHKeNpIITEHHA.
4. CynbdoxsopupoBanue. Vcnonap3zoBanue Cyab(hOXIOPUI0B I MOTYUYECHUS MOIOILIUX CPEICTB.
HutpoBanue. Xuakodasznoe nurposanue (M. 1. Konoainos), mapoda3znoe HUTpOBaAaHHE OKCH-
namu azota (A. U. Turtos).
6. OkucieHe ajJKaHOB JI0 KUCIOT ¢ pa3pbiBoM C-C-cBsizeil (momyuyeHHe YKCYCHOW KHCIOTHI U3
OyTaHa, CHHTETHUECKHUX YKUPHBIX KUCIOT U3 HePTAHBIX (ppakmmii). ['openue.
7. Pacmiernenue. Kpekunr, nuponus. Llens 3Tux npoueccos, ux 3Hauenue. Ilonstue o repmuue-
CKOM M KaTaJIMTUYECKOM KpeKuHre. M3oMepusanus H-aJKaHOB B U30aJIKaHBbI.
Tema: AnkeHbl
1. Ilpupona aBoiinoit cBa3u. CTpoeHue aTeHa. MeToibl CHHTE3a: IMMMUHUPOBAHHUE rajlOr€HOBO-
JI0poJia U3 aJIKUJITaJIOr€HUI0B, BOJbI U3 CIIMPTOB, BOCCTAHOBJICHUE AJIKUHOB.
2. T'ereporeHHO€ M TOMOI€HHOE T'MIAPUPOBAHUE AIKEHOB. DJIEKTPOPHUIBHOE MPUCOETUHEHUE
(Adg). Ob1ee npeacTaBieHrne 0 MEXaHU3ME PEaKIIUid, T - U G- KOMIUIEKCHIL. [ anoreHupoBaHue.
3. I'upporanorenuposanue. [IpaBmiio MapkoBHukoBa. CTaTUyecKui M AUHAMUYECKUH MOIXO/.
I'mpparanus.
4. OkucieHre alnkeHoB 10 okcupaHoB (mo IlpunexaeBy) u 1o nuosoB o Baraepy (KMnOa).
O30H01IN3 aTKEHOB, OKUCIUTEIBHOE U BOCCTAHOBUTEIILHOE PACIIEIIIIEHUE 030HUI0B.
5. PapukanpHble peakliuy: NpUCOEeIMHEHNE OPOMUICTOrO BOJOpO/ia [0 Xapally 1 alJIuIbHOE ra-
norenuposanue no Lurnepy.
6. [Tonmumepuzanus ankenos. Padoter K. Hurnepa u k. HatTa.
Tema: AnTKNHBI
1. DnexTpoHHOE cTpoeHue ankuHOB. [Ipupoma TpoitHOM cBsizu. ComoCTaBIEHUE SHEPTHI CBS3H
C-C B Moekysax 3TaHa, TeHa U alleTHJIeHa B pacuéTe Ha OJIHY CBsA3b. B3pbiBo0Opa3HbIil pacnas
aleTHJIEHA /10 JIEMEHTOB.
2. MeTozpl CUHTE3a aJIKWHOB: NMPSAMON cUHTE3 U3 AnieMeHToB (bepTio), nuponus meraHa, TMIpo-
n3 KapOuja Kajlbliys, AeTUAPOraloreHUpoBaHNe BUIIMHAIBHBIX JTUTAIOT€HOATKAHOB U JIeTrajo-
TEHUPOBAHUE TETPArajJoreHoaIKaHoB.
3. CpaBHeHHE PEaKIMOHHOM CITOCOOHOCTH alKMHOB M alKkeHOB B peakimsx Adg. ['agorenupona-
HUe, TuaporaitorenupoBanue. ['maparanus (Kyuepos).
5. BoccranoBieHre alkMHOB /10 LIMC - U TpaHC-aJKeHOB. CHHTE3 MPOCTHIX U CIIOKHBIX BUHUIIO-
BBIX 3(pupoB
6. KucnoTHble cBOICTBa alKMHOB, MOHATHE O KapOaHHMOHaX. AUETWICHHUIbl HATPUS U MEIH,
MarHMMOpPraHu4ecKre MPOU3BOAHBIE AJIKWHOB: MX IOJIYYEHHE U MCIIOJIB30BAHME B OpraHHUYe-
CKOM CHHTE3€ (QIKWIMPOBAHHE UX TaJOUTHBIMU AIKUIIAMU).
7. IlonHoe okucieHue aueTwieHa. YacTMYHOE OKMCJIEHHE aIKUHOB (030HOM, IEpMaHraHaToOM
KaJlisg U JUXpoMaTaMy B KHCIION cpene). JInHelHple a1 - U TpuMepu3anuu aneruiaeHa. [ukio-
TPUMEPHU3ALIUS U TETpaMEPHU3aliUs alleTUIICHA.
Tema: I"'asioreHonpou3BoaHbIe aTM(PaTHUYECKUX YII1eBOA0POA0B
1. Monoranorenornpou3BoaHbie. ['oMonaornueckue psibl raJoreH0aNKaHOB (ATKUITAIOT€HUIOB),
HCTOpUYECKass U CUCTEMAaTUYeCKass HOMEHKIATYphl. M30Mepus yriepolHON LENH, MOJIOKEHUS
(GYHKIIMOHATBHOU TPYIIBI, ONTHYECKass U KoH(opMmannoHHas. [lepBuyHbIe, BTOPHYHBIE H Tpe-
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TUYHBIC AKUITAIOTEHUIBI. DIEKTPOHHOE CTPOCHUE AaKHUITAIOTEHUAO0B, WHIYKIIMOHHBIN (-
GbexkT.
2. Coco0bl MoTyueHHs TaJOreHOAIKaHOB: U3 aJIKAHOB, U3 CIUPTOB (JEHCTBUEM T'aJOr€HOBOI0-
POJHBIX KHCIIOT, FaJIOr€HO3aMelIeHHbIX (hocdopa U cepbl), U3 STUICHOBBIX U alleTUIICHOBBIX YT-
aeBofopoAoB. [lomydeHue nmonuraaoreHo3aMeneHHbIX U TOIU(TOPYTIIepoIoB.
3. Xumuyeckue CBOWCTBA. |'OMOIMTHYECKHE MTPOLIECCHI: BOCCTAHOBIIEHUE, B3aUMOJEHCTBUE ra-
JIOTEHOAJIKaHOB ¢ MeTajulaMu. Peakuus Bropna, cMHTE3 MarHMHOPraHUYECKUX COCIMHEHMM 110
['punbspy.
4. T'ereponntudeckue mnpouecchl. B3aumoneiicTBrue ¢ BOJAHBIMM pacTBOpaMu ILEIOYEH, criupTa-
MU, aMUHAaMH, COJISIMH ITAAHUCTOBOIOPOIHOM KUCIOTHI U Ap. MexaHnu3Mm peakuuii SN2 1 Sn1.
5. DIMMUHUPOBAaHUE TaJOrE€HOBOJAOPOIHBIX KHUCIOT M3 MOJIEKYN rajoreHoankaHoB. KoHkypu-
pytoiue peakuuu aeruaporanorenupoBanust E1 u E2. Tlpasumno 3aiinesa.
Tema: OgHoaTOMHBIE CIUPTHI
1. Onnoaromuslie cnupthl. M3omepus. Homenknartypa. [lepBuuHble, BTOPUYHBIE U TPETHUYHbIE
crnupThl. PU3MYECKUE CBOMCTBA CIIUPTOB.
2. DNEeKTPOHHOE CTPOEHUE ITUIOBOro cniuprta. Cxema G- CBs3€il.
3. CriocoObl noy4eHUs CIIUPTOB: OKUCIEHUE aJIKaHOB, TUAPOJIN3 FaJIOr€HOAIKAHOB, THIpaTaliys
ankeHoB (mpaBuiio MapKOBHHUKOBA), CHHTE3 CIHPTOB C MOMOIIBIO peakTuBa [ puHbsapa, momyue-
HUE CITUPTOB THIPOIH30M CIOKHBIX 3()HUPOB M U3 aMUHOB.
4. KucinoTHo-OCHOBHbBIE CBOWMCTBA CIIUPTOB. 3aMEIIEHUE aToMa BOJIOPOJa TMAPOKCUIBHOU TPyII-
bl Ha METaJLJ1, B3aUMOJICHCTBUE C MArHUMOPTraHNYECKUMHU COEAMHEHUSIMH.
5. B3aumopeiicTBUE CIMPTOB C TajOr€HOBOJOPOJIHBIMU KUCIOTAMHM, TaJION€HONPOU3BOIHBIMU
docdopa u cepsl.
6. Otwennenne. BHyTpuMonekyssipHas Aeruaparanus, OPUEHTALUS OTIICIUICHHUS, IPABHIIO
3aiiuieBa.
7. OxucneHre cnupToB. XMMUYECKOE M KaTAIUTHYECKOe OKUCIIEHHE CIUPTOB. JleCTBUE OKHUC-
JUTENEH Ha MIEPBUYHbBIC, BTOPUYHBIE U TPETUYHBIC CITUPTHI.
Tema: MHOroaroMHbl€ CIMPTHI, IPOCTBIE I(PUPDLI, CJI0KHBIE 3PUPLI MHHEPAJIbHBIX KHCI0T
1. Cnoxnble 23¢pupbl MUHEPAIbHBIX KUCIIOT (CEpHOM, a30THOMH, (pochopHOIl), KUCTIBIE U CPEIHHE.
2. JIByx- 1 TpexatoMHble ciupThl. [Tomydenue o-rnukosneit peakuueit Barnepa, peakuueit [Ipu-
nexaeBa, THIPOJIN30M rajJoreHo3aMelleHHbIX. [lonyyueHne rimiepria OMbUIEHUEM KUPOB.
3. KauecTBeHHas peaklivsg Ha MHOTOaTOMHbIE cIUPTHL. [ unepat Meau. OKucaeHne TIuIeprHa.
TpuHUTpAT rIHILIEpUHA.
Tema: ApomaTnuecKkue yrijeBoaopoabl
1. Ctpoenue 6en3ona. @opmyna Kekysne. [IpaBuino apomarnunoct XroKKemns
2. TlonyueHue apomMaTHYECKUX yrieBoaopooB. CunTe3 Oenzona. JlaboparopHbie METOIBI CUH-
T€3a TOMOJIOTOB OeH3oja: peakuus Bropua-durtura, alkwimpoBaHue O€H30ia M apeHOB IO
Opunemo-Kpadrcy.
3. Xumunyeckue cBoiicTBa OeH30J1a U aNKMIOEH30510B. BoccTaHoBieHNE (IOJIHOE M YACTUYHOE).
[Ipucoenunenne xmnopa. Oxucienue. Peaknum 3amemieHus Boaopoja B OOKOBOW IEMU all-
KHUJI0EH30JI0B Ha TaJIOTEeH.
4. Peakuuu »51eKTpOGMIBHOTO 3aMeIlleHns B apomaruyeckoMm psay. OOuiue npeacTtaBieHUs O
MexaHMu3Me peakuuid. [Ipencrasienue o m - U G -KOMILJIEKCAX.
5. BriusHue 3amecTuTesns Ha CKOPOCTh U HalpaBiieHHe 3eKTpoduibHoro 3amenienus. Ctatuue-
CKMI ¥ TuHaMuueckuil noaxo 1. CoriiacoBaHHasi 1 HECOTJIACOBAHHASI OPUEHTAIUS.
Tema: @eHoJIbI
1. ®enHonbl. MeTo1bl MOMYYEHUS: IeIOYHOE TUIaBJICHHE apeHCyNIb()OHATOB, 3aMEIlEHHE rajore-
Ha Ha TUAPOKCUI, THAPONU3 cosiel apeHnuazoHus. KyMonbHbBINH MeToj moiydeHus ¢eHosia B
MPOMBILUIEHHOCTH.
2. CgoiictBa: ¢enonbl kak OH - KUCIIOTHI, BIUSHUE 3aMECTUTENICH Ha KUCIOTHOCTH (PEHOJIOB.
CpaBHEHUE KUCIIOTHBIX CBOMCTB (peHoI1a, BO/IBI, CIUPTOB.
3. Peakiuu 31ekTpodUIbHOTO 3aMEIIeHHs B apOMaTUYECKOM siipe (PeHOJIOB: TaloreHuPOBaHNUE,
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Cyinb(pUpOBaHUE, HUTPOBaHUE, alKuiaupoBaHue. KapOokcumupoBaHue (PEHONATOB ILNEITOYHBIX
MmeTaisioB 1o Kounb0e.
4. ®opmunupoBanue (eHonaoB. OenonpopMabIeTHAHbIE CMOJIBI, UX MPAKTUYECKas BaXKHOCTD.
Oxkwucienne GpeHos0B. XUHOHBI.
Tema: ApomaTuyecKkue yrieBog0poabl ¢ KOHICHCMPOBAHHBIMHU 0€H30/IbHBIMU sIApa-

MH
1. KonznencupoBanHbie apoMaTHueckue yrieBoaopoasl. Hagramun. Ctpoenue, nonyueHue, oco-
OEHHOCTU XMMHUYECKUX CBOMCTB: PEaKLUU MPUCOEAUHEHUS, IEKTPO(UIBHOTO 3aMEIIECHUS.
2. Anrpanen. Ctpoenne. OcoOEHHOCTH XMMHUYECKUX CBOWMCTB, CBSI3aHHBIC C aKTUBHOCTBIO ITO-
noxkeHud 9, 10; BOCCTaHOBIIEHHWE; TaJOT€HUPOBAHUE; AUEHOBBIA CHMHTE3. BakHelime mpous-
BOJ/IHBIE: AaHTPAXUHOH, AJIN3apPHH.
3. ®enantpen. Ctpoenne. XUMUYECKHE OCOOCHHOCTH. Spo deHaHTpeHa KaKk OCHOBA IS TIO-
CTPOEHUS CUCTEMBI CTEPOUJIOB.

Tema: Asbaernabl H KETOHbI
1. MeToibl MOMY4YEeHUs! allbJIETUI0B U KETOHOB U3 CIIUPTOB, aJKEHOB (KapOoHMIMpoBaHue, Ba-
Kep-Ipolecc), alkMHOB (ruapatanus). AuniaupoBanue U GopMUIMpoOBaHUE apeHoB. IIpomsblii-
JIEHHOE NoJTy4yeHue GpopMalibIerua.
2. Ctpoenue xapOOHWIBbHOM rpymnmel. OOmMe NpPeACTaBICHUs O MEXaHU3Me HYKJICO(pUILHOIO
NPUCOCTUHEHUS 10 KapOOHMIBHOM TPYIIIE ajdbJACTHIOB M KeTOHOB. KHCIOTHBIN M OCHOBHOH Ka-
tanus. I[Ipucoeannenye BoJbl, COIUPTOB, THOJIOB. 3amMTa KapOOHWIbHOW rpynmsl. [lonydenne
OHCYTBb(OUTHBIX TPOU3BOIHBIX M IUAHTUAPHUHOB.
3. BzaumonelicTBre anpIernioB U KETOHOB € a30TUCTBIMU OCHOBaHUAMU. OKCHUMBI, THIPA30HBI,
¢enunruapazonsl. Peakius Kuwknepa. Peakuuu anpaernjoB ¥ KETOHOB C METaUIOOpraHHUYe-
CKUMH coeuHeHUsAMU. CUHTE3 CIIUPTOB.
4. Anpa0abHO-KPOTOHOBASI KOHJIEHCAIUS aJlbJIETUI0B U KETOHOB B KUCJION U LIEJIIOUHOM Cpejie.
5. BoccraHoBneHME anbAETUA0B U KETOHOB 10 CIUPTOB. OKUCIIEHNUE albAETUI0B.
Tema: MoHokapOOHOBbIE KHCJIOTHI
1. MeToipl CHTE3a: OKHUCJIEHUE MEPBUYHBIX CIIUPTOB U aJIbJIETHJIOB, AJIKEHOB, AJIKMIIOEH30JI0B,;
TUAPOJIN3 HUTPUJIOB U JIPYTHX IMPOU3BOJHBIX KapOOHOBBIX KHCIIOT; CHHTE3 HA OCHOBE METaJlJIO-
OpraHMYECKUX coequHEeHNH. [Tomyuenne MypaBbMHONM KMCIIOTHI M YKCYCHOM KHCJTIOT.
2.Ctpoenne kapOOKCHIbHOW Tpynmnbl. DU3UKO-XMMHUYECKHE CBOWCTBA KHUCIIOT: acCOIMAIlUs,
qucconuanus. KucinoTHocTs M OCHOBHOCTB. BiusiHue 3amecTuteneil Ha KUCIOTHOCTD.
3. Orepudukanus, aMuIMpoOBaHUE, BOCCTAHOBJICHUE KUCIIOT.
4. TI'anorenupoBanue kuciaor no ['emo-Donsrapay-3enunckomy. ITuponutnueckas keroHu3a-
s, nexTpoiu3 mo Komwoe.
Tema: /IByX0CHOBHBIE€ KHCJIOTHI
Bonpoch! 1J1s1 MOATOTOBKYU K 3aHATHIO
1. JIByXOCHOBHBIE KUCIIOTBI. METOIbI CHHTE3a: OKHCIUTEIbHOE paclleryieHHe HUKI00Ie(UHOB U
IUKIMYECKUX KETOHOB, OKHCIIEHHME MoynaikuiOen3onoB. IllaBeneBas kuciora: MOJIydeHHE.
CBOMCTBA.
2. ManoHoBasi KUCJIOTa: CHHTE3bl C MaJIOHOBBIM 3(pUpOM.
3. SlnTapHas kucioTa, €e aHTUAPU I, UMUJ, N-OpOMCYKIIMHUMHUI.
4. AnurmHoBas kuciaoTa. Konnencamus /[ukmana.
5. @draneBas u TepedTaneBas KUCIOTHI, IPOMBIIIICHHbIE METObI OTy4YeHus. DTajeBblil aHTHI-
pua, GTaTMMH]L U €T0 UCIIOJIb30BAHUE B CUHTE3E.
Tema: HenpeneabHble Kap0OHOBBIE KHCIOTHI H JKHPbI
1. XKuper. Homenknarypa. Ctpoenne. Haxoxnenue B npupose.
2. 'mpponus KUpoB, OMBIIEHUE, TUAPOTE€HU3ALUS.
Tema: 'MIpOKCUKHUCIIOTHI.

1. T'uppoxcukucnorsel. MeToasl cuHTe3a. BiusHue ruipokcuiia Ha KUCJIOTHBIE CBOWMCTBA.
2. OnTHueckas U30MepHs I'HIPOKCUKUCIIOT.
3. OcobeHHOCTH TepMOJIH3a.
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Tema: AMUHBI
1. Meroibl OJTy4yeHHs: aMUHOB: QJIKMJIMPOBaHWE aMMHUakKa 1 aMuHOB 110 ['opmany.
2. AMuHBI KaKk ocHOBaHUs. CpaBHEHHE OCHOBHBIX CBOWCTB ann(aTHUECKUX M apOMATUYECKHX
aMUHOB. BinsiHrE Ha OCHOBHOCTb aMHUHOB 3aMECTUTEJIEH B apOMAaTUYECKOM SAPE.
3. AnKunupoBaHMe U alMUINPOBAHUE aMUHOB. 3alllUTa aMUHOTPYIIIIBL.
4. B3aumojeiicTBue NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX ATU(PATUYECKUX U apOMaTHUYECKHX
aAMHUHOB C a30TUCTON KHUCIO0TOM. OKMCIEHUE AMUHOB.
5. Peakuuu 351eKTpoMIIbHOTO 3aMelleHus] B OEH30JIbHOM S/Ipe apOMaTHYECKUX aMHHOB.
Tema: /Inazo- u a3ocoeqUHEHUSA

1. Apomatndeckue nuazocoequHeHHs. Peaknuu Iua30TMPOBAaHUS IEPBUYHBIX apOMAaTHYECKHUX
aMUHOB. MexaHu3M.
2. Peakiuy Iua30COEIMHEHUH C BBIACICHUEM a30Ta: 3aMeHa JUa30TPYyIIbl Ha MMJIPOKCUII-, Ta-
JIOT€H-, IUAaHO-, HUTPOTPYIIy U BOAOPO/.
3. Peakuu 1ua3zocoelnHeHUN Oe3 BbIJEIEHHS a30Ta: BOCCTAHOBIIEHHUE /10 ApWIITHIPa3HHOB, a30-
coyeTtaHue. A30COYETaHHE KaK PeaKus MMEKTPO(UIBHOTO 3aMeIIeHus. A30- U T1a30COCTaBIIs-
IOlIMEe, YCIOBUE COYETaHHs ¢ aMMHaMU M (peHomamM. A30KpacUTENI, MPUUUHBI M3MEHEHUS
OKpacku npu u3MeHenuu pH cpensl.

Tema: AMMHOKHCJIOTBI
1. Ilpuponusie amuHokuciaoTbl. Homenknarypa. XupaJbHOCTh aMHHOKUCIOT, OOpa3yroIuX
IIPOTEUHBI.
2. CuHTE3Bl aMHUHOKHUCIIOT U pa3/IelieHNe PaleMuIecKux Gpopm.
3. KucnorHo-ocHoBHbIE (amdoTepHBIE) CBOWCTBA MPHUPOIHBIX AMHHOKHUCIOT. Peakuun kap-
OOKCHJIBHOM U aMUHO - TPYIIIL.
4. OTHOLIEHNE aMUHOKHCIIOT K HarpPEBAHUIO.

Tema: MoHocaxpuasl
1. Monocaxapuzpsl 1 nonucaxapusl. Kinaccupukanus u cTepeoXumusi MOHOCAXapHu10B. AJbJ0-
36l (AJIBJOTPEO3BI, AJIbJJONIEHTO3bI, aTbI0T€KCO3bl) U KETO3HI.
2. Iuknuyeckue MoyaleTaad ajabJ0reKco3 - MIIOKOMUPAaHO3bl M IIIOKO(YpPaHO3bl. a - U b -
Anomepsl. Dopmynbl Xeyopca A1 aHOMEPHBIX MOHOcaxapuoB. TayToMepusi HUKINYECKUX U
OTKPBITHIX ()OPM B PacTBOpax MOHOCAXApUAOB, MYTapoTalUs TJIIOKO3bl, KOH(POPMALUU IH-
PaHO3HOTO LIUKJIA.
3. Peakuu MoHocaxapu1oB. CUHTE3 IPOCTBIX U CIOXKHBIX 3(UPOB MOHOCaxapu10B. OKUCIeHNE
aNb103.

Tema: {ucaxpuasbl

1. BoccranaBnuBaroiuye gucaxapuibl: MaIbTo3a, eJ00rno03a. Jakto3a. CTpoeHue U CBOICTBA.
2. HeBoccranasnuBaromue aucaxapuel: caxaposa. CTpoeHue, ruapoiins.

Tema: [Hoamcaxpuabl
1. Kpaxmain. OcoOeHHOCTH CTpOEHHS U THPOIIN3a.
2. lenmtono3a. OcoOEHHOCTH CTPOCHHUSI, TUAPOIN3. DPHUPHI TEIUTIOJIO3HI.

YYEBHBIE 3ATAYHN

Tema: AnkeHsbl

1. Hanumure cTpykTypHBIE (POPMYIIBI yKa3aHHBIX HU)KE COCAMHEHUM M JaiiTe UM Ha3BaHMA IO
CUCTEMAaTUYECKON HOMEHKJIAType: a) CUMMETPUYHBIN AUSTUIATUIICH; 0) HECUMMETPUYHBINA Me-
TWISTHIATUIICH; B) TPUMETHIIITHIICH; T') U3OMPONIIITHIICH; 1) CHMMETPUYHBIH METUIITUIITH-
JIeH; €) HECUMMETPHUHBIN JUMETUIIITUIIEH; XK) O, a-MeTHIIITII-P, B-iponmnOoytuinatuieH. Kakue
U3 yKa3aHHBIX COEJUHEHMM MOTYT UMETh T€OMETpudecKkue u3oMmepnl? Hanummre nius HUX npo-
eKLIMOHHBIE (POPMYIIBI.
2. Kakue coeJMHEeHUsI MOYKHO IOJTyYHUTb, €CJIN B3STh NPUBEICHHBIE HU)KE NCXO/IHBIE BELIECTBA U
IIPOBECTH PAJI IOCIENOBATENBHBIX PEAKIIUI C IIOMOIIBIO YKa3aHHBIX HaJ CTPEJIKON PEaKTHBOB:
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H;50, ﬁHaI‘pEBEHIIE E HEt B ECoH o

a) 3-meTHnbyTanon-1

CIHPTOECH
PACTEOp
21400 HL50
B 2-MeTHNIpoDaHo- 1 23 p 2 g HOH g
O, HATPIeEAHE
E) 2-HoO-2-MeTHNbYTan ROH 4 HCL o
CIEFITOE OH
PACTEOp

3. HazoBuTe no panuoHaIBHON (KpOME X U 3) U CUCTEMATHYECKON HOMEHKIIATYpe CICIYIOIIHe

YIIIEBOJOPOIBL:
CHy

' CHs.
a) CHy—C—C=CH CH—C=C— CHa.
’ ’ . 3
: CHj
- _H
3
_H |
E) CHE:CH_CEC_CH:CHE; I')CHE_CHE_(I::H—CEI:—?_CHE;
3 CHs by, e,
_H
A CHyz—CH—CH;—C=CH; 3_ .
| E) CH3 i CHE O=0—CH CH3,
CHn P I
ZH

3 _
JC=C—C=C-CH-CHy—CHj,

%) CH,=CH—C=C—CHy—CHg, 3
. T oy CH; CH
3 3

4.HanummTe ypaBHEHUS peakIUil sl CIEAYIONIUX MPEeBpaIlleHUi:

1-6pombOyTan — Oyren-1 — 1,2-nuxnopbyran — Oyrun-1 —

ATUJIAICTHIICHHU]T cepedpa — reKCHH-3.
Tema: AIKHHBI

1. Ha3oBuTe 1o cucreMaTn4eckoil HOMEHKIAType CIIEIYIOIINE COeTMHEHUS:

9 CH3—CH—CH;~CH—CH; §)ICH,—CHy—CH—CH,—CHy,

CHs Br CHsz I
) CHy=CHI, 1) CH3—CH-CH-C=CH; # CH3—CH2—(:3—CHEI;
CHy I CHsz
%) CH;Cl—CH=CH—-CH;C1, %) CH3—CHy— 0=~ CHy—CHg,
Gl Cl B
7) CHy=CH-C-C=CH.
Cl

2. Hanummure ypaBHEHUS peakLUil XJIOPUCTOr0 U30MPOINIIA € KAXK/IbIM U3 CIEAYIOIIUX BEIIECTB:
a) HUTpHUT cepedpa; 0) pazbarnenusii pactBop NaOH; B) konnenTpupoBanHsiii pactBop NaOH;
r') aMMHaK (2 MOIb); ) UOAMCTHIN BOJOPOM; €) LUAHU KAIHs; JK) METALTUYCCKUI HATPUM; 3)
MarHui (B aOCOMOTHOM 2upe); U) THAPOKCH cepedpa; K) cniupToBoit pactBop KOH; i) meTn-
nat Hatpus (CH3ONa); M) anerar cepebpa; H) cynbdun HaTtpus. HazoBure mosyuyeHHbIE Hpo-

JTYKTBI.
3. HanummreypaBHeHUs peaklnid, UIYIIHUX 110 CXEMeE:

—HCl  +Cl 5 + MaOH B + 2HC1 5

a) 2-EmopIpodaH A -+
CITPTOE 0K
pacTEOp

Tema: I"'asioreHonpou3BoaHbIe aTM(PaTHUYECKUX YIIeBOA0POA0B
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1. HazoBure 1o cucTeMaTH4eCKOl HOMEHKJIATYpE CIEAYIOLUE CTUPTHI:

2. Kaxkue cnupThl OIy4at0TCs B pe3yJIbTaTe CIEAYIOMNX MPEeBPaIleHU:

+5-CqH7 I zBr +H-0
a) hopManeTeruy 3HyMeR P i 5—CH;

Hz
! ~CH-CH,
+CHoM gBr N +H;0 CHo

+CoHsMW a1 | +HAO
B ameToH 45 ECA E

E) VECYCHEIH anpgerum 0

+CgHsMeBr |\ H0 "CHz,

1":| METHISTHIEETOH

; | oo - | 2
CHs CHsz
CH
) CHg—c::—ul::H—CHE—CHg.
H2||3 CHy
CHy

3. Kakum myrem H3 3THIOBOTO CIUPTa MOXKHO IMOJYYHTH CICAYIONINE COSAMHCHUS: a) HOMI0-
dopmM; 6) OyTaH; B) 3TaH; I') OPOMHUCTHIN ITUI?
4. Kakue coequHeHuUs MOTy4yaTcsl TPy OKUCIICHUH: a) OyTaHoja-1; 6) OyraHosna-2; B) mpornaHosia-
I; 1) 3,3-mumermnOyranona-4; 1) mpomaHosna-2; e) 2-metwiaOyraHona-1; k) 2,4-
IUMETHIIIEHTaHoa-3?

Tema: CnupThl M pocThie 3GUpHI
3. HazoBuTe 1o cucTeMaTH4ecKol HOMEHKJIATYPE CIICTYIOIINE CITUPTHI:

4, Kaxkue CIIUPTEHI ITOJTY4YAarOTCA B pE3YJIbTATC CICAYIOMIUX HpeBpameHHﬁ:
+8-CaHy Ml gbr +H40

a) bopManeTerug A 7 o—CHs,
H
+C5HsWgCl |, +Hy0 3
b) aneToH 2HsMeC AET L0 -CH-CH;,
I »
+CH-MgBr | +HL0 CH
E] VECYCHEI anbOeru 3eh A2 0 3

+CoHsMgBr  +H0 "CHa;
T} METHISTHIKETOH A v

; | o - | 2
CHs CHz
CH
) CHg—c::—ul::H—CHE—CHg.
Hytt CHs
CHz

3. Kakum myTemM HW3 3THJIOBOTO CIUPTAa MOXKHO IMOJYYHTH CJICAYIONINE COSJIMHEHUS: a) HOMI0-
¢dopm; 0) OyTtaH; B) 3TaH; I') OPOMUCTBII ITHII?
4. Kakuie coequHEHUs MOTyJdaTcsl IPH OKUCIICHUU: a) OytaHouna-1; 6) OyraHosna-2; B) mpornaHoia-
l; 1) 3,3-numerunOyranona-4; na) mnpomaHona-2; e) 2-metwiOyraHoma-1; k) 2,4-
IUMETWIIEHTaHoIa-37?

Tema: ApomaTuyeckue yrjeBoI0poabl

1. Hamummre cTpykTypHBIE (HOPMYNIBI CIEIYIOIIMX COEAWHEHHUM: a) o-KCuiion;, 0) u30mpo-
niden3on; B) 1,2,3-TpuMernnOen3on; 1) 1-0yTni-3-3TuiadeH30i; 1) emop-0yTHIOCH30IT; €)
R-3TUJICTUPOI; 3K) 4-TIPOMUI-2-3TUIATOTYOII.

2. Kakume wucxoaHble BeIIECTBA MOXXHO HCIIOJIB30BaTh [JIsi CHHTE3a peaknuend Dpuaens-
Kpadrca-I'ycraBcoHa creayronmx yriaeBo10poa0B:
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CH,—CHj CoHs
a &) E)
CH3-CH-CHj CHy-CH; CH3'E;CH2'CH3
3

3. Hanmummre popmysbl CTpoeHUs] TPOMEXYTOUHBIX U KOHEUHBIX MTPOYKTOB B CIEAYIOLIUX Mpe-
BpaIICHUSX:

Z-H-Br HHO EIinD
a) 25 B 3 B 4 Z
AICT H50, = Harpesarms

HQC—CHE A Ho50 4 KIvInCly

CH3COCl ] [0
2 © by, AT BT C

CH;

4. Hanmmmure cTpykTypHYI0 (hopmyny yrieBogopoaa coctaa COH10, obGecrBeunBaro-
1mero OpOMHYIO BOAY, IIPH OKUCICHUH XPOMOBOH CMECHIO 00pa3yrouiero OEH30iHYy0 KHCIIOTY, a
npu OKHcIeHuu o Baruepy — 3-¢enun-1,2-nponannon.

5. IlpoBenuTe GpoMUpOBaHUE MPOMWIOSH30JIa B IPUCYTCTBUU KaTalM3aTopa Ha XOJIOIY
Y TIPU HarpeBaHUH Ha CBETY; MOJIyYeHHbIE MPOAYKTHI okuciuTe KMnO4.

6. Harmummre GpopMyIbl CTpOeHHS MPOMEKYTOUHBIX U KOHEUHBIX MPOAYKTOB B CIEAYHO-
IIMX CXEMaXx:

Br
Hy30y  gon KiOH
a &
) B anas0oc ©
Hpsty  Bry  _godxcn, . HpO _ HyO
5}© & FeBrgE'CWmm C D—E
504H
) HNO- Cl, H40 {map} -
H,50,  FeCly H;50,
CoHs
, HOS0C] {1063 Cly 2MHs
r CEeT, I-IZ&I'FIE!BEI{E{E
Br CH-CHO  HaD [0
2 2 g3 o Al (=
FelCly aﬁc 3::1:|Hp afic adwp H+
. CHy=CH, . Bry KiOH Erz 0 KOH o
AICT HATRGEAHHe, treT D (CIHPT, - p]l { CTHIT - 50365

CHaO; HCl HaOH Ha CgHsCHACL
E) B C
ZnCl I:Bclm-[.p-p]l

o Ilg A COq HoO Brg HH+
abcadup - abcadup B C Felly D 12092, Cu E

Br

7. Harummre cTpyKkTypHbIE (POPMYIIBI CIEAYIOIIUX COeTUHEHUN: a) 2,4,6-TpUHUTPOTOIYO; 0)
n-HATPOATIIIOCH30J1; B) 4-HUTPO-3-XJIOPTOIYOJ; T) N-TOJUITUIPOKCUIAMUH; 1) 1,h"—
JTUMETUITHAPAa300€H30].
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8. Hamumute cxembl peakiiiii HUTpOBaHUS NPONHUIOEH301a: a) pa30aBIeHHBIM PACTBOPOM a30T-
HOM KHCJIOTHI Tpu HarpeBanuu (1o KonosasoBy); 0) Hutpyromeit cmecbio. [1o kakomy mexa-
HU3MY OYAYT MPOTEKaTh peakiuu a) u 0)? PaccMOTpUTEe MEXaHU3M pEaKIuy a).

9. M-AMHHO(DEHOJ TTOJIYIUTE U3 M-HUTPOOCH30JI-CYIb(HOKHCIOTHI.

Tema: ®eHOJIbI

1. Hanwmmre cTpykTypHBIE (DOPMYIIBI CISAYIOIIMX COCAMHEHHH: a) n-HUTpodeHOoN ;, 0) M-
Opomdenon; B) o0-Kpe3on; TI)  K-METOKCHTONyos; 1)  2-Opomdenon; e) n-
TUAPOKCUMETHITHUTPOOCH30T; K) 1-peHmn-1-nponanosr; 3) 2-denun-1-3TaHoir; 1) TUKPUHO-
Basi KUCIIOTA.

2. Hanmmute ctpykTypHBIE (GOPMYIIBI H30MEPHBIX apOMATUYECKUX THIIPOKCHUCOCAMHEHUH CO-
craBa C7HsO u Ha3zoBUTE UX.

3. 2-®enmn-1-3TaHON MOTYYUTE C TIOMOIIBI0 MAarHUHOPTaHUYECKOTO CUHTE3a, UCIIOb3ys B Ka-
YeCTBE UCXOHBIX BEUIECTB: a) (hopMabaeru; 0) OKUCh STHIICHA.

4. HanumuTe cXeMbl MOTYYCHHS n-KPe30Jia U OCH3MIOBOTO CIIUPTA, UCXOs U3 OCH30J1a U MPH-
BEJUTE PEAKIIUH, IIPH TIOMOIIHA KOTOPBIX MOYKHO OTJIMYUTH JIPYT OT APYyTra 3TH BEUIECTBA.

5. Hanmmure ypaBHEHHs peakiMu KOHJCHCAlMU (eHosia CcO CICAYIOUMMH COCTUHCHUSIMU:
(dopmanbaEeTHIOM, YKCYCHBIM QJIbJIETUIOM, aleToHOM. [To kakoMy MeXxaHu3My IPOXOJIHUT pe-
akiusa? YKaKUTEe TEXHUUIECKOE TPUMEHEHHUE ITOTO TUIIA PEaKIUH.

Tema: AJbAeruabl H KETOHBI
3amanus 1J151 CAMOCTOATEIbHON PadoThI
1. Kakuie KETOHBI B albACTUIBI MOJIYUAIOTCS MPU CYXOW MEPETrOHKE KaIbIIMEBBIX COJIel Kap0Oo-

HOBBIX KUCJIOT? (3amoiaHuTe Tabauiry)
MypaBbHHast YkcycHas IIponnoHoBast M3omacnstHas M3oBane- 2-MetunrekcaHoBast
pHaHoBast

MypaBbHHast
YkcycHas
IIponnoHoBast
W3omacnsnas
W3oBanepuanoBas
2-MertuirekcaHoBas

2. HazoBuTe 10 3aMeCTUTENFHOW HOMEHKIIATYPE CICTYIOIINE COSTNHEHHS

0 0 Js
@ CHy=C—C4y B [ C—CH =Gy,
CHs
E) CHz—C—CHy—CH-CHg; T EEC—CHE—?[:DH)—CHg;
CHs CHs
-UCICH2=(T“1—CH2— @, &CHy~C=CH-CHy~CH-CHy— @;
CHs CHs CHs

) CHE—(IZ=CH—CH2—CH2—(I3=CH—C£ :
CHz CHo

3) CH3—CHE—CH(0H;.—|:|:H—C§ . H) CH3—t|3EDH?J—CHE—CH3
CHo I:I:HE
(O=C—CH;—CHs.

3. Hanummmre ypaBHEHHs peakIfii albJOIHOM KOHIEHCAIMH: a) YKCYCHOTO anbjaeruaa; 0) mpo-
MMOHOBOTO anbjaeruaa. Kakve HeHACHIIIIEHHBIE COCTMHEHHS 00pa3yloTCs B pe3yJbTaTe KPOTOHO-
BOM KOHJICHCALIMM TOJIyYeHHBIX coeauHeHui? Byner nu moaseprarbcsi ajabOJIbHOM KOHJZIEHCA-
I TPUMETHIIYKCYCHBIN anbaerun? OObsICHUTE aKTUBHUPYIOIIEe NeHCTBUE KapOOHMIIA Ha BOJIO-
POl y 0-YTJIEPOJIHOTO aToMa.

4. JleficTBHEM KaKHX PEareéHTOB MOKHO OCYIIECTBUTH CIEAYIOIIME MPEBPAIICHUS:
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CHy=CH-CHO— CH;EBEr—CHEr—CHO—

CCaHs ':IJCEHj
CHEEr—CHEr—fIZH — HCEC—(IZH — HCZ=C—-CHO.
OC4Hs QC4Hsx

5. Hammummre cTpykTypHBIE (POPMYIIBI CIEIYIOIUX COSAMHEHUI: a) 0- U N-TOJXYHJIOBBIN albje-
ruj; 0) o-XJIOPOCH30MHBINA albJCTHI;, B) n-HUTPOOCH3AIBACTUI; T) 1-METOKCHOCH3AIbICTH/T; 1)
n-ronundeHmwiketod; €) 4,4’-muopomOeH30(heHOH; X) n-TUMETHIAMUHOOCH3AIb-IeTU; 3) 2-
(deHmIITaHANb.

6. Kakue coennnenus o0pa3yroTcs IpU B3aUMOACUCTBUU B MIPUCYTCTBUH XJIOPUCTOTO AITFOMUHHUS
CIIETYIOIINX BEIISCTB: a) 3TUIOCH30Ja U XJIOp3TaHa; 0) TOJIyola U XJIOPUCTOTO MPOIMHOHIIIA; B)
TOJIyOJia U YKCYCHOTO aHTHIpHuaa?

7. Kakue coenrHeHust 00pa3yroTcs B pe3yJbTare CIACAYIOMUX PEAKIIUN:

c4
CgHngE-r Hzo B KI‘I.I'II‘LO4
afic admp HC1

a)

ECH
¢Hs {FIMPTP-P) | oxmcmerme
21, 2H,0 C E
6 CEET, HATPEEAHIE A B Cly D CgHsCH,ONa .

Tema: KapOoHoBBIe KHCTIOTBI

1. HazoBute CICAYIOMUC COCANHCHUS:

% CH;~CH—COOH ; B) CHzC1—CH;—COOH;
CH ) CHz ~CH—CH—COOH,
(H3 CH3 CHy—CHs
%) CH3—(¢—COOH ; &) CH3—CH—C=I,
CHz CHs
Al CH;—CH—CH—COOH, s
' %) CH3—C%
CHz Cl OCH;z ;
) CHg—CED—CH=CH3; K) CHg—CED\Ca_
0 CHa—G—07 "
H) CH3—§H—C<CI-, 0
CH3 0 W) CH—
0 CHa— CHA—CF . - CHa— G
[ CH3—CH, C\NHE’ Ty

2. Ha 6pomucThiif n300yTHII, paCTBOPEHHBIN B a0COMOTHOM 3¢upe, MoIeHCTBYITe MarHueM, Ha
MOJTYYeHHOE COCJMHEHUE — YTIICKUCIBIM Ta30M, 3aTeM BOJoW. Ha3oBUTE MoOMydeHHOE COeIHE-
HUE.

3. Hanmmre ypaBHEHHs peaklnid, MPOTEKAIONINX TPU HATPEBaHUHM aMHJa MACIISTHOW KHCIIOTHI
c: a) BoaHbIM pactBopoM NaOH; 6) pazbaBnennsiM pactBopom H2SO4 (B m366ITKE); B) HNO2; T)
CHal; m) cmecpro Opoma u mienoun. Kakoit mpoayKT MOTyduTCs MPU JASTHIPATAINN OYTHIOPO-
Muja’?

4. Hanmmmre cxeMy mpeBpaiieHnui:

xnmopyrcycHad +COoHsOH (meiemo) A +CoHsOMa
KHCIIOTA [HATEEAHHE B
TRHCYTCTERH HASO g
+ MaDH +HC1
pash. B pasa.

7
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5. Hamummre npoekiuoHHbie GOpMYIBI (yiuc- U mpaHc-) U30MEPOB CIASAYIONINX COCTUHEHUI:
a) OJICMHOBOM W SJIaWJMHOBON KHCJIOT; 0) aHTeTWKOBOW M TuUriauHOBoW kucioT CHz -
CH=C(CH3)COOH.

6. HamummuTe ypaBHEHUs peaKiuil MPUCOCTUHEHHS] OPOMUCTOTO BOJIOPO/Ia K: a) aKpHIIOBOH, 0)
METaKPHUIIOBOM, B) KPOTOHOBOM U T) a-OpOMaKpuiioBOi KucioTaMm. KakoBa opueHTaIus mnpu-
COEIMHEHUS TaJIOT€HOBOJOPOIHBIX KHUCIOT K O, B-HEmpeaelbHbIM KapOOHOBBIM KHCIOTaM?
[Touemy?

7. Hcnonb3ys B KayeCTBE MCXOAHBIX BEILIECTB 3THJICH, Heopranuueckue Bemectsa 1 CH3OH,
MOJIyYUTE METUJIOBBIN 3(PUp aKpUIOBOM KUCIOTHI U HAMHILUTE YPaBHEHHE PEAKIUH €ro IMo-
JTUMEPHU3AIIHH.

8. Hamnummte ypaBHeHMs peaklMii THAPUPOBAHUSA: a) TPUOJIENHA; 0) MaIbMHUTOOJICOIMHOJICHHA.
UTO mOTyYuTCs MPU OMBUICHUH TTOJTYYEHHBIX TIPOAYKTOB?

9. Hanummte cTpykTypHBIe (OPMYIIBI CIEAYIOIIUX COSAUHEHUN: a) M-HUTPOOCH30IHAsT KUCIIO-
Ta; 0) M-TOJIYWJIOBAasI KUCJIOTA; B) M-XJIOPOCH30MHASI KUCIIOTA; T') TajieBast KUCIOTA; ) Tepe-
dTaneBas KUCIOTa; €) aHTPAHWIIOBAsE KHUCIOTA; K) (DEHUITYKCYCHasl KUCIOTA; 3) XJIOPHUCTHII
n-OpoMOeH30WIT; M) (hTaneBblid aHTUIAPUL.

10. [Tonyuure #3 TONyoNa KHCIOTBI: a) TM-TONYWIOBYIO; O) (EHUITYyKCYyCHYIO; B) TI-
HUTPOOCH30MHYIO; T) 3,5-TMHUTPOOCH30MHYIO; 1) 4-0pOoM-3-HUTPOOCH30MHYIO; €)

Tema: AMMHBI 1 AMUHOKHCJIOTHI

1. OOBsicHUTE YMEHBIIIEHHE OCHOBHOCTH apOMAaTUYECKHX aMUHOB 110 CPaBHEHUIO C anua-
TUYECKHMH Ha OCHOBE COBPEMEHHBIX IIPEJCTABICHUN O CTPOCHUH aHWIIMHA.
2. HazoBuTte amMuHbI, KOTOPbIE MOKHO IOJIYYUTh BOCCTa-HOBJIEHUEM CIIEYIOIIUX HUTPOCO-

eAMHEHUN: a) TM-HUTPOXJIOpOeH30s; ©) M-HUTPOITWUIOEH301; B) N-HUTPOTOIYON; T) II-

METOKCUHUTPOOCH30JI; /1) M-IUHUTPOOEH30I1; €) O-HUTPODEHOI.

3. Hanumure cxeMbl MPOMEKYTOYHBIX ¥ KOHEYHOTO TPOAYKTOB B CIEIYIOIIMX MPEBPAIICHUSIX:
HH7

C1ZOCH
) © 3 EHNDg HHC 3 s THEPOIEE

H,504 = Hy30y D
HH7
CHsNHp-HCl  HabOg
2 HATPE DA A ool
MH4
C,HsBr  MaNO; _ pom
E
}© a—— 2B c
Cl;  HNO3 _ NH
9 2 L HNO3 L WH3 ) [
FeCl;  Hz50y T

4. Hanumwure peakiu AWA30THPOBAHUS M-TOJYUIUHA, M-HUTPOAHWUJIMHA, 1-XJIOPaHUIMHA,
Cyb(aHUIIOBOI KHCIOTHI HAITPUTOM HATPHS B PACTBOPE COJITHOW KHCIOTHI

5. Hanummre cTpykTypHble (GOpMYJbI CIEAYIOIIMX HUTPOCOEAMHEHMH: a) HUTpomeraH; 0) 1-
HUTPOIIEHTAH, B) 2-METWJI-3-HUTPOTEKCaH; T) 2-MeTHJI-2-HUTpOoOyTaH; a) 2,4-muHUTpO-3,3-
JUATUIITEKCaH. YKaXUTe, KaKhe M3 3TUX HUTPOCOCTUHEHUH SIBIISIOTCS NMEPBHUYHBIMHU, BTOPUY-
HBIMH, TPETHIHBIMH.

6. HazoBuTe cienyromue coeAMHEHUS:

a) (CH3)2NC2Hs; 6) (C3H7)sN; B) [(CH3)sNH]"OH-;

1) [(C2Hs)2NH2]*CI=; 1) [(C2Hs)(CHz)2NH]2*S04%;

e) [(C2Hs)sNH]"HSO4; %) HaN—(CH2)e—NH>;

3) Ho2N—-CH2>—CH2—NHz>; u) CH3—NH—-CH(CH3)a.

7. Kakue aMHHBI TIOJIy9arOTCSl TIPH BOCCTAHOBJICHHH CIEAYIOIHUX COCAMHEHUH: a) 2-MeTHI-2-
HUTpoOyTaHa;, ©0) Oyrwimzonutpwna; B)  2,3-TuMeTWI-2,3-IUHUTPOTENTaHa; T)  2-
HUTPOIICHTaHOJa-1; 1) OyTHPOHUTPHUIIA; €) TUHUTPHUIIA STHTAPHON KUCIIOTHI?



104

8. B3sB 3a MCXOJHOE BEMIECTBO MPOMUIICH, MOACUCTBYITE HA HETO MOCIEIOBATENBHO CIEIYIO-
mmmu BemectBamu: a) HI; 6) KCN; B) Na B mpucyrcrBuu ciupra; r) CHCl3 B mpucyrcrBun mie-
noun (nipu HarpeBanuu); a) Hz (B mpucyrcrBun Ni); ¢) HNO2. CocraBbTe cxemy Bcex mpeBpa-
LICHUH U HA30BUTE MPOJYKThI PEAKIUN.

9. Ha yKCycHYIO KHCIIOTY MOJEHCTBOBAIM IOCIEA0BATEIBHO: a) XJIOPOM (IIpU HarpeBaHum); 0)
aMMHAKOM. M3 CHHTE3MpPOBAHHOIO BEIIECTBA MOJYYMJIM JUIECNTUJ. 3alHUIIATE YPABHEHUS YIO-
MSHYTBIX PEaKLIMii, HA30BUTE BEIIECTBA.

10. Hanumure ruaponus Tpunentuaa: ana-rau-gped. HazoBure oOpa3oBaBiinecs BeHIeCTBa.

11. [IpuBenuTe ypaBHEHHS PEaKIMi, TOKA3bIBAOIINE, JOKA3bIBAIOIINE aM()OTEpHOCTh aJJaHUHA.

Tema: Yriesoasl
1. Kakue nepcriektuBHble (hOpMysbl Xeyop3ca MOXKHO MOCTPOMUTH Ul JUCAXapUa0B, €CIU U3-
BECTHO, 4TO: a) aToM C-1 a-rimroko3sl cBsizan ¢ aroMoM C-4 ¢pykTo3bl; 0) atom C-2 B-ppykTo3s!
— ¢ atomoM C-4 rmoko3sl; B) atoM C-2 B-gpykTo3sl — ¢ aromoM C-1 B-rmroko3er? Kakue u3 no-
JY4YEHHBIX COEIMHEHHH SABJISIFOTCS BOCCTAHABIMBAIOIIMMHU, KAKUE — HEBOCCTAHABIMBAIOIUMHU?
2. Hanumure ypaBHEHUs peakiuil 1o cxeMe:

CqHsOH (HCT)  CHsl(MaOH) _ pas6. HCI CgH<NHNH;
e A HIOBITOR (HATPIEE. ) HIOBITOR

3. Kak MOXHO MOIy4uTh U3 Kpaxmasa riitokoHaT kanbius? [IpuBenure cxemy peakuui.

4. Hanumure cXeMbl OJy4EHUSI MOHOCAXapHJI0B FHAPOJIU30M: a) KpaxMaina, 0) LeJUII0JI03bl, B)
IIEHTO3aHOB (MCHOJIb3YHTE CTPYKTYpHBIE (POPMYJbI YIIIEBOIOB). B KakuX yclaoBHSAX OCYLIECTB-
JSETCSI TUAPOIIN3 MOIUCaXapu0B?

5. Hanumure ypaBHeHUs peaklMii: a) 00pa30BaHUs 03a30HAa MAJIbTO3bI; 0) OKHUCIEHUS MaJlbTO3bI
OpOMHOM BOJIOH; B) B3aUMOJACHCTBHUS MaJIbTO3bI ¢ TuApokcuaoM Menu (I1) B menounoit cpene.
Kakue cBolicTBa MposIBIseT MaJIbTO3a B 9TUX peakusax?

6. CocTaBbTe CXEMBI MMOJyYEHHS] MOHO-, JI- ¥ TPHHUTPATOB LIEJUTIONO3bI, UCTIONB3Ys (HOPMYITBI
Xeyop3sca. UTo Takoe KOJIJIOKCUIIUH U MTUPOKCHIIUH?

7. HanmmuTe ypaBHEHUS peakuui MONyYeHHS MOHOCAXapHJIOB IHAHTHIPHHOBBIM CHHTE30M,
UCXO0/1s U3 ClIeAyIoIUX BemlecTB: a) D-rnuuepunoBoro anbaeruaa, 6) D-puodo3sl, B) D-T1r0k035I.
8. Hamuiute ypaBHeHus peakiuii D(+)-ranakro3sl ¢: a) THAPOKCHIAMHHOM; 0) GpeHuIrnpasu-
HOM; B) OpOMHOM BOJIOM; I') @30THOM KHUCIIOTOM; /1) YKCYCHBIM aHTUIPUIIOM; €) XJIOpOEH30II0M;
’K) METAHOJIOM B NPUCYTCTBUHU XJIOPOBOI0poAa. Bo Bcex iu ciyyasx npoiyT peakuuu?

9. Kakoe BemecTBO MOJy4yUTCs MPHU B3aUMOJCHCTBUU JAKTO3bl C METUJIOBBIM CIIUPTOM B IpPHU-
CYTCTBUHU CYXOT'0 XJOPHUCTOro Bojopoaa? MyrapoTUpyeT i1 OHO B BOJHOM pacTBope?

10. Kak nosiy4aroT U rje UCMoJb3YIOT aleTaTsl 1euio03bl? COCTaBbTe CXEMbI MOTYyYeHUs MO-
HO-, IU- ¥ TPUALIETATOB LEJTIOIO3BI.

MAITE

Tema: I'eTepouuKIibI
1.00bscHATE, TOUEMY MHUPUIMH 00JagaeT OCHOBHBIMH CBOMcTBamH. [IpuBennTe COOTBETCTBY-
IOLLME YPABHEHUS PEAKLIAN.
2.IlokaxuTe NpUYMHY OTCYTCTBHUS y NUPpPOJa OCHOBHBIX CBOWCTB. lIpuBeaute mpumepsl peak-
LU, TOATBEPKAAIOLIUX KUCIOTHBIE CBOMCTBA IUPPOJIA.
3.IloueMy nUpUANH OYEHD IJIOXO BCTYMAET B PEAKIUU JIEKTPOPUIBLHOTO 3aMeleHus ?
4. Kakue peakuuu sBISIOTCS OOIUMHU [T TUPPOJIA U alTKeHOB?
5. Ilpu kakux ycIoBHUSX MOXKHO Cylb(hupoBaTh nuppod, pypan, Tnoden, nupunun? [Ipuseaure
YpaBHEHUS COOTBETCTBYIOIIUX peakuuii. J[aiTte nosicHeHusI.
6. [IpuBenuTe cxemMy B3aMMHOIO NPEBPALICHUS IATHYIEHHBIX TE€TEPOLUKIIOB.
7. PacnionoxuTte nepeunciieHHble COSUHEHUS B OPSAKE YBEIMUEHHs PEaKIIMOHHOM CrIOCOOHO-
CTH B peaKkIusiX 3JeKTpopHIbHOr0 3aMelieHus: GypaH, Toayosl, NupuauH. OObsICHUTE CBON BbI-
oop. [IpuBeanTe MpuMephl COOTBETCTBYIOIIMX PEAKITHH ¢ KaXKIBIM U3 YKa3aHHBIX COCTUHEHUH.
8. CocTaBbTe YpaBHEHHUS COOTBETCTBYIOIIMX peakiuii: N-oKkCua NUpUANHA + HUTPYIOIIAsi CMECh;
NUPUANH + HOAUCTBIN METHI; MUPUJIMH + aMH]T HATPUSL.
9. [Tonyuute u3 Tnodena 2-6pom-5-HUTpoTHO(DEH.
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10. [omyunte U3 TUppoIa S-METUI-2-TIUPPOJIKAPOOHOBYIO KHCIIOTY.
11.ITonyuure 2,5-AUMETHINUPPOT KOHJCHCAIIMEH COOTBETCTBYIOIIETO IUKApPOOHHIBHOTO CO-
€/IMHEHMSL.

KommuekT 3aganuii 1Isi KOHTPOJIbHON PadoThl
KonTpoabHas padora Nel. Tema: YrieBogopoasl aandarnieckoro psiia v uxX Npou3BoI-

Hble
Bapuanr 1
1. Ha3zoBute coeiMHEHUS IO CUCTEMATUYECKOM HOMEHKIIATYpeE:

&) CH3—'|3'31—'?H—'|3H— CHs; B) CHs— (IICI—(IZH—(IZH—CHEBr ;
':I3H:.: f-FH:.: CH;—CH;—CHs Clle CH CH;—CHy—CHg
CH3 CH3 CHE

%) CHy—CC-CH-CH—Br; ) CH3—CH—CH—CH—CH3.
CHy NO3 CHy~CH;—CH; ICH; CHy CHy—CHg
CHsz

2. IlpuBenute peaknuio XJIOPUPOBaHUS 2-MeTUIOyTaHA, HA30BUTE MEXaHU3M W HAIMIIHUTE, KaK
0 CTaJIUsAM NPOTEKaeT JaHHas peakuus (IPUBEAUTE TPU CTAIUN).

3. IlpuBenuTe peakiuio MEXAY XJIOPUCTHIM BOJAOPOAOM H H300yTmieHoM. HazoBure Mexanuszm
U HAIUIINTE, KaK 110 CTAAUAM IPOTEKAET JaHHas peakiys (IpuBeAUTEe TP CTaJUN).

4. Tlomyuute cnupt peakuued ['punbspa, ucxons u3 ¢opmanbaeruia 1 OpOMHUCTOTO HU30IPO-
OUJIMarHus.

5. Harpuii Maccoii 12 r HOMeCTHIN B 3TaHON 00BeMoM 23 M u mnotHocThio 0,8 r/em®. Macco-
Bas J10J1s1 BOJBI B 3TaHOoNe cocTaBisieT 5%. Kakoil o6beM Bomopona (H.y.) BBLAEIUTCS IMPH
TOM?

Bapuanr 2
1. Hanummre cTpykTypHBIE (OPMYINBI COETUHEHUH M 0003HAYbTe NEPBUYHBIC, BTOPHUUHBIE U
TPETUYHBIE aTOMBI yTIIepoa:
a) 2,3,4-TpuMeTUI-TICHTaHON-3,
0) 3-u3omnponui-4,6-TMXI0POKTaHOI-2,
B) 2,4-TMMETHII-2-aMUHOT€KCaH
T') U30IMPOIUIMETUIIOBBIN APUP.
2. TIpucoemunute HCI (1 monp) x 1,3-nmeHtaaueny. [IpoayKThl MPUCOSTMHEHHS TOJABEPIHUTE
030HOJIN3Y.
[Tonyuure 2-xm0pOyTaH BCeMH BO3MOKHBIMHU CIIOCOOAMHU.
[TpuBeauTe peaknu HyKJI€OPMIEHOTO 3aMemieHus rpymnmsr OH.
5. Ilpu HarpeBaHuu moamMeTaHa maccoi 2,84 r ¢ MeTaJTMUECKUM HaTpueM maccoit 0,69 r nomy-
YUJIM 3TaH, 00beM KOoToporo mpH (H.y.) coctaBuia 179,2 miu. OnpenenuTe BBIXOJ MPOIYKTa
pEaKINH.

~ow

Bapmuanr 3
1. HasoBute coenHEHUs 110 CUCTEMAaTHYECKOM HOMEHKJIIAType:

CH;., (M3
I
9 CH3~CHy—C(OH)-CH-CH=CHy; f) CH3—C~(~CH=CHj;
CH; CHs CH3"  CH,—CHj
773
E) L?HE—Cll—CH=CH—CH2—C|1[:OH:]—(FH—CH=CH2.
Cl  CHy CHz CHs

2. Kakoii ankeH u ¢ KakuM peareHToM aacT cienyroinee coeaunenue: (CH3z)2CBrCH2CH3?
3. Kakwue cnupTsl 00pa3yloTcs B pe3yabTaTe CISAYIOIMINX PEaKIIHiA:
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HC=0  H0
CHiCH=0 | H0
(CHC=0 Hi0

C3HM gBr

Ocy1iecTBUTE NpEBpaILCHUs:

KoH  H#¥04 HI o Na Ol

H40

Hanumure ypaBHeHue peakluy MOIYyYEHUs 2-XJIOPIPOIIaHa U BBIYUCIUTE, CKOJIBKO €ro 00-
pasyercs u3 1 kr npormnana, eciau Beixo ] peakuuu 90%.

2-xmopbyras

Bapuanr 4
CocrtaBbTe (GOPMYIIBI COCTUHEHU:
a) 2,4-numetnii-3,5,6-TpUATHUIIOKTAH,
0) U30TPONTUITHOIUI,
B) METUJIBTOPOYTUIKAPOUHOIL,
r) 3-MeTHI-4-XTOPOKTEH-2.
Ocy1ecTBUTE NMpeBpaIleHUs:
MPOTIEH —> MPOTHH —> 2-HUTPOIPOIIaH.
C noMoIIbI0 KaKMX PEeareHTOB MOKHO M3 OYTHUIIOBOTO CIIUPTA MOMYYUTh XJIOPUCTHIN OyTHII?
VYkaxute HanOosiee yJOOHBIM METO/I MTOJIyYEHUSI.
[TpuBenuTe Bce BO3MOXKHBIE CITIOCOOBI MOTYUEHUS TITUKOJICH.
HaiinuTe mpocTeinyro MOIeKyIsIpHY0 (GOpMYITy OPraHMYECKOTO BEIEeCTBA, SCIU MPHU CIKU-
ranuu 0,18 r aToro BemectBa oopazoBanock 0,2475 r yruekucnoro raza u 0,2025 r BobI.

Bapuanr 5
. HazoBure coennHenrs Mo CHCTEMAaTUYECKON HOMEHKIIAType:
s
i) CH3—||:—CH2—||:H—CH2—CH3; )] CH3—CI1H—CH2—CI1H—CH2—CH3-,
CHy ?H—CHE Er CHp—HO4
CHy
5) BrCHy—~CH—CHy—CHy—CHz—OH.

NO-

M3 KakuX rajoreHajJkuiIOB MOXKHO MOJTY4UTh 2,9-1uMeTuieKaH peakiuei Bropma?
Jlns 2-MeTunneHTaHa HaluIIUTe PEeakIuio ¢ OpoMOM, a JJif MOJIyY€HHOTO MPOU3BOJHOIO —
CO CIIUPTOBBIM PACTBOPOM ILEIOYH.
Hanummure Tpu cxembl CHHTE3a BTOP-OYTHIIOBOTO CIIUPTA.
[TpoBenuTe peakiuio OpoMupoBaHus 2,4-TeKCaaleHa, Ha30BUTE OCHOBHOW MPOAYKT peak-
U,
Bapuanr 6
Hanummure ctpykTypHbie GOpMYIbl COETUHEHUI:
a) TMU30MPONMIIMETHIIMETaH,
0) 2,4,4-TpuMeTIII-3-3THII-2-XJIOPTICHTaH,
B) M30IPONHI-TPETOYTUIKAPOHHO,
') BTOPOYTUIIMETHIISTUIMETAH.
HanumuTe peakunio HUTPOBAHUS 2-METUIINIEHTAaHA. Y KQXKUTE MEXaHU3M U CXEMY.
Kakue yrieBomopojibl MOy4yaroTcss TPH JETHApPATAlMK: a) BTOPOYTUIIOBOTO crHpTa, O)
TPETHEHTUIIOBOTO CIIUPTA, B) OKTaHOJa-27?
[TosryunTe U3 COOTBETCTBYIOLIETO JUTaJOT€HIPOU3BOJHOTO 3-MeTUI-1-OyTHH M HaNUIIUTE
PEAKIIMIO MOJYYEHHOTO COeIMHEHHS C BOJOW, OPOMHUCTBIM BOJOPOIOM.
[Tpennoxkute cxemy npeBpalieHns 1300yTUIOBOrO CIUPTA B XJIOPUCTBIN TPETOYTHUIL.

Bapuant 7
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Ha3zoBute coenrHeHUs MO CUCTEMAaTUYECKON HOMEHKJIAType:

CHy
%) CH3—CH3—C(OH)-CH-CHz; ) c:Hgl“c—cI:(r::Hj—cHg :

CHz  CHg CH3"  CH;—CHg
E) Cl~CHy~C(OH)—CH~CHs,
CHy =0
OH

[TomryuuTe M0OBIM CITOCOOOM 2-METHIITIEHTESH- 1 ¥ HaNUIuTe I Hero peakiuio ¢ HBr.
Hcnonp3yiiTe arieTHIeH 1S TOJIy4eHHs OyTaHa.

[Tosyuute 1-xy0pripomnas, 2-XJIOpIPOIIaH.

Kakue coennHEeHHs] MOYKHO TOJIYYUTh IIPH B3aUMOCHCTBUU MPOIMIIOBOTO CIIUPTA C CEPHOM
KHCJIOTOM Ha XOJIOAY U IIPU HAarpeBaHUU?

Bapuanr 8
Hanummre cTpykTypHbIe (hOpMYJIbl COEAMHEHUI:
a) 2,2-nuMeTuin-4-u3onponmi-4-3TuirenTas,
0) 3-xJ10p-2,5-TMMETHUIIOKTAaHOJI-2,
B) BTOPOYTHIIXJIOPH,
r) 3-drop-4-x10p-2,3,4-TPUMETHIITICHTAHO- 1.
Kakue HuTpoanmkaHbl mojy4yarcs NMpy HUTPOBaHUM OyTaHa B ra3oBoil ¢aze? Kakoit m3omep
o0pasyeTcs NpeanoYTUTEIbHO?
[TosyunTe M30NPONMIIATUIEH U3 COOTBETCTBYIOILEIO CIUPTA U HANUIIUTE €r0 PEaKIUH C
HBr u o3on0M.
[TpoBenute Tuaponus 1-xmopOyrana. [To kakoMy MexaHU3My BEpOsITHEE BCETO OyJET mpoTe-
KaTh peakius’?
Hanummure npuMeps! peakiiuii, XxapakTepu3yolue KUCIOTHbIE U OCHOBHBIE CBOMCTBA OyTH-
JIOBOT'O CIIUPTA.

Bapuanr 9
HazoBure coequHeHus M0 CUCTEMAaTUYECKON HOMEHKIIAType:

CH
9 CH3~CH=CH—CH—CHzBr ; ) CH3>CH_?@H:]_,;I3=CHE :
CHy  CHy~CHz CHy Ol

E) CH2=CH—(|3(OH)—CH2—CH=CH2 .
CHy

N3o6pasure mpoekuusmu Hpiomena 2,3-nuMmeTusnOyTaH B 3acIOHEHHOW KOH(pOpMAIU U
ckomeHHoi koHpopmaruu. Kakas kondopmarnus ssisiercst 6onee ycronuuBon? st kakon
KOH(OpMaIy BO3MOKHA YHAHTUOMEPHUS?
[Tpoxsopupyiite 2-MeTHINEHTaH (cxema, MexaHu3M). OCHOBHOM MONTY4YMBIIMICS TPOAYKT B
ATON peaKUMU THUIPOIU3YHTE NEHCTBUEM IEN04YH B BoAe. IIpoaykT ruaponusa BoccTaHOBH-
te. HanummTe cxembl peakiyii 1 Ha30BUTE BCE MOJYUYEHHBIE B Pe3yJbTaTe peakiuil coeau-
HEHUS.
Hcnonp3yiiTe alleTHIICH JUTsSl CHHTE3a S-MeTHII-2-TeKCHHA.
Hanumure peakunio noJmMepu3aiy XJI0prucTOro BUHUIA.

Bapuant 10
HazoBure coennHeHns Mo CUCTEMAaTUYECKON HOMEHKIIAType:
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a) CHg—L}IH—CHE—(I}H—CHECI . B CH3—I€IH—(FH—ITTIH—CHEEr;

M CHz Br CHsCH;—CH,—OH
G
E) CHE—fT:—CHE—'I:H—Er; by ?Hz—?H—?H—?H—CHE.
L}:HE CHE_CHE NC‘E CH3 1 CHE—CH3
Br

[lpuBenuTe peakiuiO XJIOPUPOBAHUS 3-METHIINICHTaHA, HA30BUTE MEXaHH3M W HAIMIIHTE,
KaK MO CTaJIUSIM MPOTEKAET JaHHAsl peakuust (PUBEIUTE TPU CTAJUH).

[TpuBeauTe peakiyo MeX Ty OPOMUCTBIM BOJOPOJIOM U 2-MeTHIIIeHTeHOM-3. Ha3oBure Me-
XaHU3M U HAlTMIIUTEC, KaK 110 CTaAUAM IIPOTCKACT JaHHasd PCaKIHA (HpI/IBeI[I/ITe Tpu CTaI[I/II/I).
[Tony4nre 3-3THNEHTaH: a) THAPUPOBAHUEM HETPENEIBHOTO YIIIeBOAOPOa; 0) BOCCTAHOB-
JICHUEM TaJOreHONPOU3BOHOT0. CKOJIBKO M30MEPHBIX COSAMHEHUN MOKHO HCIOIh30BATh
JUISL 9TOTO B KOKIOM ciiydae?

Ha nonnoe ruapupoBanue 2,8 T 3THIEHOBOTO YIJIEBOJIOPOAa U3pacXo0BaHO 896 M1 BOJO-
pona (H.y.). KakoBel MojekyssipHas Macca ¥ CTPYKTypHasi (opMmyia 3TOrO COCIUHEHHS,
HMCIOUICTO HOPMAJIbHYIO TCTIb YIVICPOJAHBIX aToMoOB?

KounrtpoabsHnas padora Ne2. Tema «AJibaerujibl, KeTOHbI H KAPOOHOBBIE KHCJI0THD)

Bapuant 1
Ha3zoBute coerHeHUs 110 CUCTEMATUYECKOM U pallMOHAIbHON HOMEHKIIATYpE:

@ CH3—C=C—-CH=C—-CHz; 8) CHy=CH-CH—CH;—CHj;
CH; OH
HazoBute coenmnHenns Mo CUCTEMaTUYECKON HOMEHKIIAType:

CHy~CH-CH-CH=CH~ cifl - CH2=I1T'1—(I_'|1—(_FH—CH3.
OH Br CHy—CH, C1
Hanummre cTpykTypHbIe (hOpMYJIIbl COEAMHEHUI:
a) MacJistHasi KUCIIOTa,
0) 2-MeTUIreKCaHOH-3,
B) TPUMETHUIIALIETAIbAET U,
') METUIIMpemOyTHIIKETOH.
Kakne ampperunpl wim KeTOHBI OyayT MONTydaThes 1Mo peakunu KydepoBa M3 Clemyrommx
YIJIEBOAOPOAOB: a) 3TUIIALleTHIIeHa; 0) AUATHIIALETUIICHA; B) alleTUJIeHa; T) METHIIIPOIUIIa-
netwieHa? Hanummre cxeMbl peakiuii.
OcymiecTBUTE MpeBpaIECHUs:
Cly Btz B CoHs O a
(5007C)

T OTTHITEH

Kakoii nponeHTHOM KoHIEeHTpanun Oyaer ¢popmanut, eciu B 200 T MoJy4eHHOTO pacTBOpa
OBLT pacTBOpPEH (OopMalbIET /1, TOJY4YEHHBINH IPU OKUCICHUH TPEX MoJiel MeTaHona?

Bapmuanr 2

HazoBure coenHeHUs MO0 CUCTEMATUYECKON U pallMOHaIbHON HOMEHKJIIATYypeE:

a) CH3—ICI1H—CEC—CH2— L’I:H—CHE—CHg B CH—CH;— cI:H—CHE— c/(H _

CHo—CH4 CH+ CHy
HazoBure coennHeHns no CUCTEMAaTUYECKON HOMEHKIIAType:
CH
9 CH3~CH=CH—CHy—C—CHj; §) CHE:}CH—CEH—(%H—CEC—CHE—CH3.
0 ¥ oHa

Harmumumre cTpykTypHBIE GOPMYITBI COSTUHEHHH.
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a) 2-METUIIIPOIIaHOBAsI KUCIIOTA,
0) MPONMIATUIIKETOH,
B) 3-METWJINIEHTAaHOH-2,
I') U30MACIISHBIN abAETUI.
3. Kakoe coennHeHre NOIyYUTCs, €CIIM TPOIYKT B3auMoeicTBus 1,2-nubOpoMIieHTaHa ¢ IUH-
KOM IIpH HarpeBaHuu o0paboTain OpOMOBOJOPOIOM, a 3aTEM METAIIMYECKUM HaTpueM?
4. Ocy1iecTBUTE NPEBPALICHUS

s 0
CH3—C{ g —~ CH3CH OH— C3HsCl— C3H—-CHy—C{g

5. Y3 100 r 6ytunmuoauaa nosxydeHo 11,2 i (H.y.) Oyrena-1. KakoB Beixog OyreHa-1 B mpolieH-
Tax OT TEOPETUUYECKOT0?

Bapuanr 3
1. HasoBure coenHEHMs 110 CUCTEMAaTUYECKON U pallMOHAIbHOM HOMEHKIIATYpE:

o
) CHy~CH-C=C—CHy—CHg, §)CH;—CH-C{y.
CHz HyC{ CH;
CHy
HazoBurte COCONHCHUA 110 CHUCTEMATUYECKON HOMCHKIJIATYypE:

CHs
) CH3—CH2—t:3—CH3—CH=CH2; B CHg—CHE—%—CHE—CHE—Cﬁg _
CaHs
2. Hanmmmute cTpyKTypHBIE (OPMYITBI COSTMHEHUH.
a) BaJlepHaHoBas KUCIIOTa,
0) 2-OpoMITporiaHoBasi KUCJIOTa,
B) 3-OKCUIIEHTaHAaJb,
T') U300yTUIIATUIIKETOH.
3. Hanumure ypaBHeHHs peakiuil mojdydeHus 3-MeTHNeHTaHoHa-2 U 3,3-nmumeTnnOyTaHoHa-2
1o peakuu Kydeposa.
4. OcylecTBUTE MPEBPALLICHUS:
“p, kou WO M %
CILPT kom, 150°C
5. CKOJBKO KHJIOTPAMMOB YKCYCHOTO @JIbJIETHAa MOKHO MOJIY4UTh Mo peakiuu Kyueposa u3 2
M° aIeTHIIeHa, €CITH BBIXOJ] OT TEOPETHIECKH BO3MOKHOTO COCTABIAET 75%?

CHy—CH=CH-CH;

Bapmuanr 4
1. Ha3zoBute coeTMHEHUS IO CUCTEMATHYECKOW U PaIlMOHAIIBHOW HOMEHKIIAType:

4)CH3—CH;—CH=CH—CH;—C(CHz)s E:JCH3—|:I:H—CH2—CH2—CH2—C€$I_
CHj
Hazosute COCAUHCHMUA 110 CHUCTEMaTHUECKOM HOMCHKIJIATYypE:
CH;~CHy—C=CH—-CHy—C=CH  6) CHy~CHy—CH-CH=C—C—CH—CH3,
CHs Cl  HyC O CHs

2. Hamummte cTpykTypHBIE GOPMYIBI COSTUHEHUH:

a) 3,6-TMMETHIIOKTaHOBAasI KUCJIOTA,

0) 300y TUIIMETHIIKETOH,

B) 2-METHJIIEHTAHOH-3,

T') U30MPOIUITYKCYCHBIN aJIbJICTH/I.
3. Hamumure ypaBHEHHS peakiinii 00pa30oBaHUs METHIDTHIKETOHA U3 3TUIIOBOTO CIIUPTA.
4. OcyliecTBUTE NPEBPALICHUS:



CHy—GH-CHy—CHy— CH3—CH=CH—CH3 — CH;—CH—CH—CH; —
OH Cl ol
—* CHy—C=C—-CHy—CH3—CCl;—CHo—CHy— CHa— Lﬁ:— CH;,—CHsz -
]
5. CkoJibko rpaMMOB OpoMa MOKET MPOpearupoBarh ¢ 7 raerona’?

Bapuant 5
1. Ha3zoBute coelMHEHUS IO CUCTEMATUYECKONW U PallMOHAIIbHOW HOMEHKIIAType:

&30H3—CH2—CHE—$=CHE + B)CH3~CHy—C—CH-CH;—CH3;
CH;—CH;,—CH-CHs 0O CHs

HazoBuTte coeHenns o cucTeMaTuyecko HOMEHKIIAType:

o
YCH=CH-CH;—0=CHz. ) CH3—CHy—CH-CHy— CH— g
CHs CH Br
CHs CHo
2. Hanwmmute cTpyKTypHBIE (DOPMYIIBI COSIMHEHUI:

a) 2-XJIOpIIPOIaHOBast KUCIIOTA,

0) TPUMETUITYKCYCHAs KUCJIOTA,

B) 4-MeTHUJITeKCaHAab,

T') U300y TUIIMETHIIKETOH.

110

3. Kaxkue Kap6OHI/IJ'ILHLIC COCAUHCHUA MOXKHO ITOJIYYUTD IIPU JEUCTBUM BOJHOTO pacTBOpa Hic-

JIOYM Ha CJIEAYIOLINE TUTrajoreHONPOU3BOAHbIE: 2,2-1ubpomOyTaH, 1,1-nuépomrentan?

4. OcyuiecTBUTE MPEBpALCHUS:
HC=CH—CH3~C=C—CH3—CH3~ G~ CHy~ CHy— CH3—C—CHBr —CHz —

—+ CH3— CHBr—CHBEr —CH;— CH3—C=C—CHs.

5. Kakoe konmuecTBO IMPOIMMOHOBOI'0 AJIBACTHIAa MOKHO IMOJIYYUTh IIPU OKHUCIICHHUN 100 r npo-

MUAJIOBOTO CIUPTA, €CJIM BBIXO alibieruaa cocrasisieT 90 % ot Teopernyeckoro?

Bapuanr 6
1. HasoBure coeMHEHUs M0 CUCTEMAaTUYECKOM U pallMOHAIbHON HOMEHKIIATYpe:

0
9 CHy~CHy—CH—Clg; 6)CH=C-CHy~C(CH3)s .

CH;—CH;
HasoBuTte coeiuHEHUs 10 CUCTEMATUUECKONH HOMEHKIIATYype:
CH3~CHy 5
) CHz~CHy—C—0-CH;—CH—CH;; §) cI:EC—CHE—cfH_
HaC—HyC O CHs CHy—CH—CHs

2. Hanmmmute cTpyKTYpHBIE (DOPMYITBI COSIMHEHUI:
a) 3-MeTUn-4-3THITeKaHAallb,
0) METUJINPONUIIKETOH,
B) BaJIEpMaHOBasl KUCIIOTA,
) H-OyTHIN300yTUIIKETOH.

3. Cmech KaJIbIIUEBBIX COJIEH YKcyCHOﬁ u HpOHHOHOBOfI KHCJIOT MOABCPIIIN CYXOﬁ MEPCTOHKE.

Kakne coennHeHUs IpU 3TOM MOTYT HOJIYYUTHCS ?
4. 3amonHuTE CXeMy, OTPaXKaIOLIYI0 TEXHUYECKOe IPUMEHEHHE alleTUIIeHa:
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—CH4C00H
—HoC=CHCL
—+H,C=CH-C=CH
L H,C=CH-CO-CHs

HC=CH—

5. CKOJIBKO KHUJIOTPAMMOB aIleTOHA MOJYYUTCS TIPU OKUCIEHUU H30IMPOIUIOBOTO CIIHPTA, CHH-
TE3UPOBAHHOI'O THApaTaueii 4,5 Kr MporeHa, eciii OOIIUHA BBIXOJ OT TEOPETHUYECKOIO CO-
crasmwi 80%?

Bapuanr 7
1. HasoBure coeMHEHUs 110 CUCTEMATUYECKOM U pallMOHAIbHON HOMEHKIIATYype:

&) ||3H=CH—CH2—LFT3H—CH3; )] CHg—(FH—CHE—CHE—CC'—CHg-
CHz CHo CHy

HazoBuTte coenmnHenns Mo cuCTeMaTHYeCKOM HOMEHKIIATYpe:

9 CHy—CH;—CH;—CH—CH=CH-CHj; 6) CH3—tI:=CH—t|:H—CH3—CifI _
CHs CoHs  CHy
2. Hanwmmmute cTpyKTYpHBIE (DOPMYIIBI COCIMHEHUI:
a) 2-MeTuin-2-XJI0pOyTaHoBask KUCIOTa,
0) OyTHJIMETHIIKETOH,
B) 3,3-mumMeTIIOyTaHOH-2,
I') BaJIEPUHOBBIN abAETU.
3. Hcnonb3ys B KauecTBE MCXOJHOTO COEAMHEHUS alETHJICH, IPEJIOKUTE METOJ] CUHTE3a Me-
TrnaneTuieHa. [loaydeHHbI TPOIyKT NOABEPrHUTE TuapaTannu o Kydeposy.
4. OcylecTBUTE MPEBPALLICHUS:

H,O  2Na  2C4HsCH

Cally
H g2+ HoS0, CITHPT

5. Ckonbko rpammoB KMnO4 motpebyercs aasi OKUCIEHHUs O COOTBETCTBYIOIIETO KeTOHa |
MOJIsl U30IIPOMUIIOBOTO CIMpTa?
Bapuanr 8
1. HasoBwuTe coeIMHEHUS 110 CHCTEMATHIECKOI U PallnOHATIBHON HOMEHKIIATYpE:

0
#CHz—CH;—CO—CHy—CHy; 6) CHy—CHy—CH-C{y

s
CH;—CH—CH; .
HazoBure coennHeHns No CUCTEMATUYECKON HOMEHKIIAType:
CH-—CH ZH-Br
&:] 3 2'\ _ M= _ — . — _ s 2
Oty CH, CH O~ §=CH-CH=CHy; ) HC=C—CH CH ey _cm,

CHs CHs
2. Hanmmmute cTpyKTYpHBIE (QOPMYITBI COSIMHEHUI:
a) 4-0poM-2-MeTHIITEeKCaHOBas KMCIIOTa,
0) METHJIDTUIIKETOH,
B) 3-3THJIEHIICHTAHAIIb,
r) 6poManeToH.
3. TMomyuuTe MUPOIN30M COOTBETCTBYIOIIUX KapOOHOBBIX KHCIOT 3-MeTUIOyTaHAIb M HaIM-
IIATE JUIsl HETO PeaKIUIo albA0JIbHOMKOHAECHCAINH.
4. OcyliecTBUTE NPEBPALICHUS:
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G
CH3~CH-CH-CHy
OH
Aneruien oobemMoM 280 mit (H.y.) ObUT HCIIOIB30BaH IS MOJIYYCHUS alleTaIbIeTH/1a, BEIXO/T
kotoporo coctaBun 80%. Kakas macca meramia MOXKET OBITh TOJIy4eHA NMPHU JA00aBICHUU
BCETO MOJYYEHHOTO ajbJeru/ia K U30bITKY aMMHUAYHOTO PaCTBOpa OKcUjia cepedpa?

20C], _ KOH_ Cly Zn EIulnC 4
CITH{T TI0f ONIOK H5O

Bapuant 9
Ha3zoBute coenHEHHs IO CUCTEMATUYECKON U PAlHOHAIBHOM HOMEHKJIAType:

CHs

0
—CH—C7
9 CHy—CH C\H,EjCH3—CH2—CH2—%—CH\CH3_

CHs CHy
Ha3zoBuTte coequHeHUs IO CHCTEMATHYECKOH HOMEHKIIAType:
9 CHy~CHy~CHy—C—CHy—CH-CHz ; §)CH3~CHy-CH-C=C—CHy—CH
CH;  Br CHz

Hanummre cTpykTypHBIE (hOPMYJIIBI COSAMHECHUI:

a) 2,3-auMeTunoyTaHoBasi KUCIIOTA,

0) 3-Opom-6-MeTHIIOKTaHOH-4,

B) TPUMETHIIYKCYCHBIN alIbJIeTHI,

r) 4-MeTuianeHTeH-3-0H-2.

Hanmmure peakunu caoXHOA(QHUPHONH KOHIACHCAMH THIEHKO sl TPOIMHOHOBOTO aJbJIeTH-
na.

OcymiecTBuTE MpeBpaIeHUs:

a) IPOITMOHOBBIN aJIbJICTH] —> METHJIAIICTUIICH,

ACHs

0) sTaHon —> Oyraauen-1,3.
Kakyro maccy OpoMHOI BOABI C MaccoBoil nonelr 6poma 1,6% moxkeT 00eciBeTUTh MPOMH-
neH ooveMom 1,12 1 (1.y.)?

Bapuant 10
HazoBute COCOAUHCHUS 110 CHCTEMaTHYECKOU U paLlI/IOHaJIBHOﬁ HOMCHKIJIATYyp¢E:
TH 0
@CH3—CH2—CH3—CH2—%—?H—CH3;EﬁCH3—$—CH2—CH3—CfH.
0O CH;—CHg CHs
Hazosute COCAUHECHUS 10 CHCTEMaTHUECKOI HOMCHKIJIATypE:
T T3 0
9 CHy=C—CH—CH; @cH3—CH2—$H—?H—?—CH2—CfH.
CHy—CH=C—CHj OH CHs CHy
CHs

Hanummure ctpykTypHbie GOpMYbl COETUHEHUI:

a) 2,3-renTaHoBas KUCJIOTA,

0) TpeTOYTUIIMETHUIIKETOH,

B) 6-OpoM-4-3TUITENTaHOH-2,

T') M30MACJISTHBIN a.JTbJICTH]T

[TomyuuTe M0OBIM criocoboM 3,4-TUMETHITNICHTaHATb M HAMUIIUTE 71 HETO Peakinu: a) C
xaopuaom docdopa (V), 6) ¢ xaopom, B) ¢ aMMuakoM, T) ¢ Tuapokcuaom meau (1), a) anb-
JIOJIBHOW KOHJICHCAIIHH.

Ocy1iecTBUTE NPEBPALLIECHHUS:

a) MeHTeH-1 —>TICHTaHOH-2,

0) yKCYCHBIH anbierug —> 2-0pomMOyTaH.

Texanveckuit kKapoua Kanbius Maccoit 20 T 00padoTasim U30BITKOM BOJIBI, TIOTYYUB alleTH-
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JIeH, TPU TPONMYCKAaHHH KOTOPOTro dYepe3 HM30bITOK OpomHON Boabl obOpazoBancs 1,1,2,2-
TeTpabpomdTan Maccoit 86,5 r. Onpenenurte MmaccoByro 0110 CaCz B TEXHUYECKOM KapOouje.
Konrtpoabnas padora 3
Tema: YrieBoanl
Bapuanr 1
1. Hamwmmmre ypaBHeHHs peakimii D(+)-ramakTossl ¢: a) THAPOKCHIAMUHOM; 0) (heHHIrHIpa-
3MHOM; B) OPOMHO# BOJIOI; I') a30THOW KHUCIIOTOMW; 1) YKCYCHBIM aHTHIPUIIOM; €) XJI0pOeH30-
JIOM; ’K) METaHOJIOM B MPUCYTCTBUU XJIOpOBoJopoja. Bo Bcex nu ciydasx mpoilayr peak-
uu?
2. Kaxkoe BemecTBO MOIXYYHUTCS MPU B3aUMOJAEUCTBUU JIAKTO3bl C METUJIOBBIM CIIUPTOM B IPH-
CYTCTBHH CYXOTO XJIOPUCTOTO BoAopoaa? MyTapoTupyeT 11 OHO B BOJHOM pacTBope?
3. Kak nmonmy4aror u rze UCrnoib3yroT aleTaTsl He/u1ton03b? CocTaBbTe CXEMbl OTYyYEHHUS MO-
HO-, TU- U TPUAILIETATOB IEJUTIOJIO3BL.
4. HanumumTe cxeMmy MOJIy4eHHUS albJ0reKCco3 CTyIeHYaTol moaumepusanueit gpopmanbaeruaa
(B mpuCYTCTBUHU T'HJIpOKCHIA Kaiblys). KTo BepBble OCyIIecTBUI 3Ty peakluo?
Bapuanr 2
1. Kakue nmepcriektuBHBIE (hOpMyIIBl Xeyop3ca MOKHO TOCTPOHTH JUIs TUCAXapUI0B, €CIU U3-
BECTHO, 4TO: a) aToM C-1 a-rmroko3sl cBsa3an ¢ atomoM C-4 gpykTo3sr; 6) atom C-2 B-ppykTo3sl
— ¢ aromoM C-4 riroko3sr; B) atoM C-2 B-pykTo3sl — ¢ atomom C-1 B-rmroko3sl? Kakue u3 mo-
JYYECHHBIX COSIMHEHHI SBISIFOTCS BOCCTAHABIMBAIOIIMMH, KAaKUE — HEBOCCTAHABIMBAIOIUMHE?
2. Hanummre ypaBHEHUs peakiluii Mo cxeme:

CoHsOH(HC  CHsl (HaOH) _ pass. HC CgHsHHNH,
TO3 L
HEORITOK [HATPEE ) HEORITOK
3. Kak MOHO NOJTy4uTh U3 KpaxmaJia rirokoHaT Kaneuusa? [IpuBenure cxeMy peakuui.
4. Hanumure cxembl MOJyYEHHUs] MOHOCAXapuI0B I'HJIPOJIM30M: a) Kpaxmaina, 0) 1eJUIt0JI03bl, B)
NEHTO3aHOB (MCIHOJIB3YITE CTPYKTYpHBIE (DOPMYIIBI YIII€BOJIOB). B KakuX yclIOBUSX OCYIIECTB-
JSETCSI TUAPOIIN3 NTOJIUCAaXapuoB?

MATE

Bapuanr 3

1. Hamummwure ypaBHEHHS peakiuii: a) 00pa30BaHus 03a30Ha MaJIbTO3bl; 0) OKUCIEHHS MaJbTO-
36l OPOMHOI BOJIOM; B) B3aUMOJIEHCTBUS MajbTO3bl ¢ TuapokcuaoM meau (ll) B menounoit
cpene. Kakue cBoiicTBa MposIBIISIET MaIbTO3a B 3TUX PEaKLUAX?

2. Hamummte nepcrnekTuBHY0 GopMyny (o Xeyop3cy) BOCCTaHABIMBAIOIIETO TpHCAaxXapua,
MIOCTPOSHHOTO U3 TpeX OCcTaTKOB oi-D-rmoko3bl. CocTaBbTe cXeMy MyTapOTaIlH 3TOTO TPH-
caxapuja.

3. CocTaBbTe CXEMBI MOTYYCHUS MOHO-, JIU- U TPUHUTPATOB IIEJUTIOI03bI, UCTIONB3YS (HOPMYJIBI
(mo Xeyop3cy). UTto Takoe KOJUIOKCUIIMH U TUPOKCUITH?

4. HanummTe ypaBHEHHs PEaKIMH TOJTYYCHUS MOHOCAXaPHIIOB IHUAHTUIAPWHOBBEIM CHHTE30M,
UCXOJs M3 cleayrommx BemiecTB: a) D-rmunepunoBoro ampaeruaa, 6) D-pu6ossi, B) D-
TJTFOKO3BI.

Bapuanr 4
1. TloscHuTe KOIBYATO-LEMHYIO TAyTOMEPUIO MOHOCaxapuaoB Ha npumepe D-pubossl. Hamu-
HIMTe nepcrnekTuBHbIe (110 Xeyop3cy) popmyisl B-D-aezoxcupudodypaHoss.
2. Hanmmute ypaBHEHHS peakIni, MOJIB3YSCh MIEPCIIEKTUBHBIMU (POPMYIIAMU TIO CXEME:

Epgaua R;'JIE-'[E'I'HI‘D:}?:IIBE]J&T pazf. HoSOy

H3OBITOE {HATPEE.)
3. IlpuBemuTe cXxeMbl peakIuii: a) UCUEPITBIBAIOIIECTO METUIIMPOBAHUS TICJUTIONO3bI U 0) TIocIie-
JYIOUIET0 KUCIOTHOTO THAPOIN3a METHIIIEIUTI0N03bl. Ha30BUTE KOHEUHBIN MPOTYKT.
4. Hamumure cxeMbl BoccTaHOBACHHS D(+)-rimroko3sl 1 D(—)-(ppyKTO3bI 10 IIECTHATOMHBIX
cnuptoB. HazoBure ciuptel. BynyT a1 oHun 001a1aTh ONTUYECKON aKTUBHOCTHIO?

LRIIIOOHOZa + D
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Bapuant 5
[TosicHuTE KETO-€HOIBbHYIO TAYyTOMEPHIO MOHOCAXapUI0B Ha puMepe D-MaHHO3BI.
Caxapo3y nocienoBaTesbHO 00paboTany: BOJHBIM pacCTBOPOM CEPHON KHUCIIOTHI IIPU HArpe-
BaHUHM, 3aTeM M30BITKOM (peHmnruapazuHa. Hanummre ypaBHEeHHs peakuuid, HA30BUTE IMPO-
IyKThl. UTO 03HAYaeT TePMUH «MHBEPCHUS» Caxapo3bl?
JUis moy4eHus: BUCKO3HOTO IIENIKa IEJUTI0NI03y 00paldaThIBAalOT TMAPOKCHIOM HATpHs, Ha
00pa3yromyocs MpH 3TOM alKATUIEIUII0NI03Y ASUCTBYIOT CEPOYIIIEPOIOM, IPU ITOM HOIY-
4aeTcs KCAHTOT€HAT LEJIII0JI03bl (BUCKO3a). BHCKO3HBIN M€K — MPOAYKT TUApOJIN3a KCaH-
TOreHaTa LEeJUTI0N03bl B KUCIION cpele. HamuiuTe ypaBHEHUS! BCEX MEPEUMCICHHBIX peak-
1107078
CKOJIBKO CTEPEOM30MEPHBIX YETHIPEXaTOMHBIX CIIMPTOB MOKHO IMOJIYUYUThH MPU BOCCTAHOB-
JIeHUU W30MepHBIX TeTpo3? Kakue u3 HUX OyayT ONTHUECKH aKTUBHBIMH M KaKhe — ME30-
dbopmamu?

Bapuanr 6
Ha manbpTO3y mojeiicTBoBaiu aMMHUa4YyHBIM PacTBOPOM Truapokcuaa cepedpa. [lomyueHHbIN
IIPOYKT ITOABEPTIM ruaposn3y. Hanmmure ypaBaenus peakumii. [loliayTt nm takue peakuuu
¢ caxapo3oi? OTBET MOACHUTE.
Hanmmure nepcriektuBHyo (1o Xeyopscy) ¢popmyiy pparmeHTa Monekysl riaukoreHa. Ka-
KM€ THUIIbI CBSI3eH MEXIy OCTaTKaMU MOHO3 UMEIOTCS B 3TOM mojucaxapuae? YeM oTinyaer-
Csl TIIMKOT€H OT aMUJIOTIEKTUHA?
YKaxkuTe, Kakue MPOMEKYTOUYHbIE M KOHEYHbIE MPOAYKTHI MOJIYYAIOTCA HpPU TUAPOIIH3E
Kpaxmana. [IpuBenure cxemy ruipoin3a Kpaxmaa.
Hanumure ypaBHeHusI peakiuii okucienus: a) D-rirokossl u 6) D-pubo3sl aMMHAYHBIM
pacTBOPOM THIPOKCH]IA cepedpa (10 aJibJOHOBBIX KUCIOT). /{1l HOTy4yeHHBIX MOJIMOKCUKHUC-
JIOT HATUIIUTE CTPYKTYPHBIE (DOPMYIIBI Y- U O-JIAKTOHOB.

Bapuanr 7
CocraBbTe cxeMy 00pa30BaHHsI TETPO3bl, HCX0/s U3 D(+)-THiepuHOBOTO ajbIeruaa, ¢ mo-
MOILBIO ITUAHTUAPUHOBOTO cHHTE3a. CKOJIBKO TETPO3 MpH 3ToM nonyuurcs? K kakomy psaay
OHHU OYyAyT OTHOCUTbCA?
B monexyne makTo3pl BOCCTaHABIMBAIOIIAS TPYIITIa HAXOAUTCS B OCTaTKE TITFOKO3BL. DTO ObI-
JI0 TOKa3aHO MpeBpaIIeHueM JaKTO3bl B 1akTo3a30H (O.Durep, 1888 r.), KOTOpHI npu THI-
poJin3e JaBall rajlakTo3y M IJII0K03a30H. HanuiuTe ypaBHeHMs IEpEUNCICHHBIX peaKLni.
Hanummre ¢gopmyny ¢parmMeHTa MOJEKYIBI HEUTI0N03bl (M0 Xeyop3cy). YKaKUTE THUIIBI
CBsI3€M MEXy OCTaTKaMHU TJIIOKO3bl B MOJIEKYJIE 11eUTI0103bl. Kakue npoykTsl 00pa3yrorcs
IpHU ruapoau3e uemnonossl? [IpuBeaure ypaBHeHus peakuuil. B kakux BellecTBax pacTBo-
psiercs 1etono3a?
CocraBbTe CXEMbI PEAKIMil OKHCICHUS] U30MEPHBIX TE€TPO3 JI0 BUHHBIX KHUCIOT. YKaXKHTE,
CKOJIbKO BUHHBIX KHCJIOT IIPU 3TOM IOJIY4YUTCS.

Bapuanr 8
o-I"anakronupanosa Obula npeBpaiieHa B o.-D-metunranakrosus, 3atemM B TerpameTui-o-D-
METUJITAIAKTO3U ], M3 KOTOPOTO IOCEe KHCJIOTHOTO THUApOiu3a Oblna monydeHa 2,3,4,6-
terpameTui-D-ranakrosza. [locneqHio OKUCIUIN TIEPMAHTAaHATOM Kalus, MPU 3TOM 0Opa-
30Bajiach TPUMETOKCUTIIyTapoBas KuciaoTa. Hanuimre ypaBHEHHs yKa3aHHbBIX peakiuil.
Hanummure ypaBHeHHE peaklMM caxapo3bl ¢ U30BITKOM YKCYCHOTO aHruapuaa. Hazosute
MOJIy4€HHOE BELIECTBO.
[TpuBenute cTpoeHne ¢pparMeHTa MOJEKYJIbI LEeJUT0NI03bl (10 Xeyop3cy) U CXeMy peakluu
ee aleTUIMpoBaHus. YeM oTIM4YaloTcs MOHO-, M- U TpUaleTaThl Lemnoiao3sl? Kakoe mpu-
MEHEHHE UMEIOT YKa3aHHbIE TPOIYKThI B IPOMBIIILIEHHOCTH?
Hanumure ypaBHeHus peakiuii okucieruss D(+)-rimoko3sl u D(-)-pu6o3bl: a) GpoMHOI BO-
JI0# (0 OTHOOCHOBHBIX — alTbJJOHOBBIX- KUCJIOT), 0) a30THOM KUCIOTOM (0 ABYXOCHOBHBIX —
apOBBIX — KHUCJIOT), B) TIEPOKCUIOM BOJOPOJia B MpUCyTcTBUM Xjopuaa xeneza (I11). byayr
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JIM TIOJTYy4YEHHbIE KUCIIOThl ONTHYECKH AKTUBHBIMU?
Bapuant 9
1. Kakue Buapl n3omepun Habroat0TCsl y MOHOcaxapuaoB? IlpuBeaure hopmyssl Bcex ONTH-
YECKUX aHTUIIOIOB U TUACTEPEOMEPOB.
2. Hanumute ypaBHEHHs peaklUii COOTBETCTBEHHO CXEMe:

pasi. H25C|4
TAKTO7a — JARKTOOHOHOEAT FHAI0OTa ————— A+ B

HazoBuTe npoayKThl THAPOIIN3A.

3. Ilpu rugponmse ramakTaHoB oOpaszyercss D-ramakrommpanosza. Hamwmmrte ¢opmyny (mo
Xeyop3cy) dparMeHTa MOJIEKYJIbI ralakTaHa, 3Has, YTO THI CBS3H B 3TOM IOJIMCAXapUIe O-
1,4'-TIMKO3UIHBIMN.

4. CnocoOHbI 1 BOocCTaHABIMBaTh peakTuB Penunra: a) D-pubosa, 0) 2-ne30kcu-D-pubdo3a, B)
D-dpyxkro3a, r) D-rimroko3a? Hanumure cTpykTypHYyI0 Gopmyiny peaktunBa DenrHra U ypas-
HEHUE peaklUy OKUCIIEHUS UM OJJHOW U3 ajb/a03 (10 aJibJOHOBOM KUCIIOTHI).

Bapuant 10

1. Kakwme BemiectBa Ha3piBalOT Tiuko3upamu? Hanummure dopmynsr (mo Xeyopscy) P-D-
METIITTIOK03uAa, o-D-atunranakrozuna. [lpuBenure npuMepsl HadUMUKs TTHUKO3UIHBIX CBSI-
3el B IPUPOJHBIX COCTUHEHUSX.

2. Ha caxapo3y momeicTBOBaiM M30BITKOM AUMETHIICYJIb(ara B MPUCYTCTBUU MIETOYH, 3aTEM
pa30aBIEHHON CepHOI KMCIOTOW MpU HArpeBaHUU, Mocjie 3Toro ¢eHwiruapasuHoM. Hamm-
IIMTE ypaBHEHUsS peakiuii. HazoBure mpoMexyTouHbIE M KOHEUHBIC MPOIYKTHI, YKAXKHTE,
KaKHhe U3 COeAMHEHUN CIIOCOOHBI MyTapOTUPOBATh.

3. Hammmure popmyny (mo Xeyop3scy) ¢parMeHTa MOJICKYJIBl KCHUJIAHA, €CITU OH COCTOUT W3
octaTkoB o-(1,5)-D-Kkcuino3sl, CBS3aHHBIX O-1,4'-TIIMKO3HIHBIMU CBSI3SMH.

4. HanumumTte cXeMbl PEaklHii, ¢ MOMOIIBI0 KOTOPhIX MOXHO IUIy4uTh M3 D-apabunossr D-
IIIIOKapoOBYIO (caxapHyto) U D-maHHapoByro (MaHHOCAXapHY0) KUCIOTHI.

IIpumepsI TeCTOBBIX 3a1aHUI
TecT A1 IPOBEPKH OCTATOYHBIX 3HAHUH

Hncmpykyus ons cmyoenma

Tecm cooepocum 25 3a0anutl, uz Hux 15 3a0anuti — vacme A, 5 3a0anuil — yacms B, 5 3a0anuii —

yacme C. Ha ezo svinonnenue omseooumcsa 90 munym. Eciu 3a0anue ne y0aémcs 8blNOJIHUMD

cpasy, nepeuioume K ciedyiowemy. Eciu ocmanemcs epems, eepHumecs K nponyueHHvIM 3a0a-

Husm. Bepno evinonnennoe 3adanue uacmu A oyenusaemcs 6 1 oann, wacmu B — 2 6anna, wvacmu

C -5 6annos.

YACThA
K kaxmomy 3a1aHUI0 9acTH A JaHBI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BEPHBIN.
BrimonHuB 3aaHue, BHIOEPUTE BEPHBIM OTBET M YKAXKUTE B OJIaHKE OTBETOB.
Al. Kaxkoil npoaykt oOpa3yercst npu B3aUMOJCHCTBUM 2-MeTuiI0yTeHa-2 ¢ OpoMoM B dye-

TBIPEXXJIOPUCTOM yriiepoie?

1. 1-6pom -2-meTmiioyTeH-2 2. 2,3-nuopoM-2-MeTHIOyTaH

3. 2,3-n1u0pom- 2-MeTunoyTeH-2 4. 2-6pom- 3-MeTHIOYTEeH-2

A2. Kakne u3 nmepeuuciieHHBIX HUKE PEaKIuid OTHOCATCS K SN2-THITY?
1. lefictBue 6poma Ha 2-MeTuiI0yTaH

2. [leticTBHe oauaa Kaaus Ha 2-OpoMOyTaH

3. HeiicrBue 6pomuna pocdopa (I11) Ha 6yranon-1

4. JletictBue 6pomuaa gocdopa (I11) ma Tper-6yranon

A3. B xakoll U3 peakuuii IpoyKThl HAIICAHBI BEPHO?

1. lTupunun + oneym — 4-mupUAMHCYITH(OKHUCIOTA

2. Ilupuaus + oneym — 2-NMUPUIUHCYIIB(OKUCIOTA

3. [Tupuaun + oneym — 3-UPUAUHCYITHHOKHUCIOTA

4. IlupunuHOKCH

A4. Kakyto cpeny cieayeT ucrnoiab30BaTh I TUAPOJIN3a alleTalIe?
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1. Helitpansnyro2. Kuciyro
3. lllenounyto 4. Peakius BO3MOXHa Kak B KUCJIOW, TaK U B IIEJTOYHOM cpelie

AS. C noMoIIbI0 KaKUX peareHTOB MOXKHO Pa3IHuUTh MPONUH-1 1 mponuH-2?
1. M'mapokcua nuamunacepedbpa. CUHHIIbHASI KUCIIOTA
3. bucynbdur Harpus 4. bBpomuas Boga
A6. Kakoe coerHeHHE 00pa3yeTcst IpU KOHACHCAIIMH TPOIaHajsl B IIEIOYHON cpere?
1. 3-ruapoxcu-2-MeTuianeHTaHanb2. 2-THIPOKCU-3-METUIITIEHTaHAIb
3. 2-meTunnenTeH-2-anb 4. KpoTOHOBBIN ainbaeru/l
A7.Yto Takoe aHOMEpHBIH P PeKT?
1. ITepexon a-aHOMepa B -aHOMED
2. Ilepexoa mUKIMYECKON (POPMBI YTIIEBOJIOB B PACKPBITYIO
3.M3MeHeHne ycTOMYMBOCTH KOH(DOPMAIIUK MPU 3aMEIEHUH M10JIyalleTallbHOTO THAPOKCH-
na
4. IlpeoOnananue f-aHoMepa B paBHOBECUU
A8. Meuensiit 20 stumanerar CHs-CO-180-C2Hs moasepriu kuciotHoMy rugponnsy. e
OKa3aJlach U30TOIHAS METKA B POAYKTAX TUAPOIN3a?
1. B monekyne cnupta2. B Monexyie KucioThl
3. PaBHOMEpHO pacripesienuiaach MEX,y CIUPTOM U KUCIOTOM
4. IlonoxeHne METKU HE YCTAaHOBIIEHO
A9. UeM 00BACHUTH TOT (PAKT, YTO METWIIOBBIA CIIUPT, 00JaJaIOUIMI MEHbLIEH MOJIEKy-
JSIPHOM MAacCOH, SIBIISIETCS )KUAKOCTBIO, PACTBOPHM B BOJIE, TOT/Ia KaK METHJIOPOMHU/] — BELIECTBO
ra3oo0pa3Hoe 1 HepacTBOpUMOE B Bojie?
1. OTHOIIEHNEM BEIIECTB K Pa3IMYHBIM KlaccaMm
2. Obpa3oBaHuEM BOJAOPOAHBIX CBSA3EH MEXKAY MOJIEKYJIaMHU
raJloreHoaJIkaHa
3. OTpHunarenbHbIM HHAYKTUBHBIM 3(h(heKTOM rajioreHa
4. O0Gpa3oBaHHEM BOJOPOIHBIX CBSA3EH MEX1y MOJIEKYJIaMHU CIIHpPTa
A10. CxoJbKO U30MEPOB MOXKET MMETh apoMaTH4ecKuil yrieBojiopos coctasa C7H7CI?
1.32.43.64.7
A11. Kakoe BemecTBo MOKET ObITh IMOJIyU€HO B pe3yJIbTaTe MOCIeA0BaTEIbHOIO JeHCTBUS
Ha M30MPONWIXJIOPU] MarHus B aOCONIOTHOM 3¢upe, nponaHais, pa30aBIeHHON CONSHON Kuc-
JIOTBI, KOHLIIEHTPUPOBAHHOM CEPHOI KUCIIOTHI IPU HarpeBaHUU?
1.Texcen-34-MeTUITIEHTEH-2
2.2-MeTUNEeHTeH-2 4-MeTUITNeHTeH-3
A12. Kakue ycinoBusi HEOOXOAUMBI JJIsSI IPOBEJCHUS PEAKIIUU:
CeHsCH3 + 3Cl; — CgHsCl +3HCI
1. Karanuzarop2.0O0ayuenue
3. PactBopuTens 4.M36bITOK XJ10pa
A13. Tlo kakomy MexaHn3My HaET 3amenieHrne OH-rpynmnsl B TUKpUHOBOW KHCI0TE?
1. Ortwmennenue-nmpucoeAMHEeHne2. Sr
3.Sn2apomar4. Syl
A14. Kaxoe coeanHenue oopa3yercs Ipy HarpeBaHUH OeH30JCYIIb()OKUCIOTHI ¢ BOIOM?
1. benzon2. ®enon
3. bensoiinas kucnora4. M-okcubeH3051cyab(poKICIoTa
Al5.Kakue u3 TepeurclIeHHBIX HUKE COSAUHEHUN ClieyeT M30paTh B Ka4eCTBE aJKHIIU-
PYIOLIETO areHTa Jyis NoJy4yeHus n3onponuiadeH3ona u3 6enzomna?
1. IIponen2. IIponan
3. Ilponanais 4. [Iponux
YACThH B
Bynbre BHMMatenbHbl! 3aganus 4actd B MOryT OBITh TPEX THUIIOB:
1. 3apanus, conepxkale HECKOJIbKO BEPHBIX OTBETOB
2. 3ajaHus Ha yCTAaHOBJICHHE COOTBETCTBUS



117

3. 3amaHusi, B KOTOPBIX OTBET JIOJDKEH OBITh IaH B BUJE YHMCIIA, CIIOBA CHMBOJIA
B1. U3 nepeunciieHHbIX HUKE COCTMHEHHUI BBIOEPUTE T€, KOTOPHIEB3aUMOJICHCTBYIOT C Ma-
JIEMHOBBIM aHTUJIPUOM B YCIOBHSX peakiuu Junbca-Anbaepa.
OT0 BeulecTna:
1. ITuppoi 2. @ypan
3. Tuoden4. [Mupunun 5. byranuen
B2. Pacnionoxxute npuBeEHHBIC HIKE KapOOHMIIbHBIE COSAMHEHUS B PSIII 1O BO3PACTAHUIO
UX PEaKIMOHHON CIIOCOOHOCTH B PEaKIUAX ¢ HYKJI€O(DUIbHBIMU PEareHTaMu.
1. ®opmanbaerua. YKCYCHBIN allbJIeTH
3.Aneron4. TpuxJIOpyKCYCHBIN alnbIaeru
B3. Pacnionoxure coeiMHEHUS B TOPSIIKE YBEJIMUEHUS KUCIOTHBIX CBOMCTB.
1. XnopykcycHas kuciiota 2. YKCycHast KUCI0Ta
3. IlponanoBas kucnota 4. J{uxsiopykcycHasi KUCJIOTa
B4. Cpenu mepeyucieHHbIX COSAMHEHUN YKaXUTE TaKue, B KOTOPBIX IMPOSBISETCS HECO-
rJIacOBaHHAs OPUCHTAIINS 3aMECTUTEINICH B PEAKITHIX SE.
1. n-Hutpoanunun 2. M-Hurpodenon
3.m-Ilnanodenon 4. n-I' uapoKCUTOITYOI
BS. Pacnionoxute npuBenEHHbIE HUXKE COCIMHEHUSI B TIOPSAIKE BO3pACTaHUS UX alUIUPY-
IOIIEH CIIOCOOHOCTH.
1. IIpommonmnxmnopun.2. IlponnonoBas kuciora.3.OTunanerar. 4. Aneramu.
YACTH C
OtBeTsl k 3ananusaM yactu C popmynupyiite B CBOOOJHON KpaTKOil popme u 3amuchiBaiiTe
B OJIaHK OTBETOB.
C1.HazoBure npoayKT B3aUMOJCHCTBUS aHTUAPUIA IPOMTMOHOBON KUCIOTHI U ATaHOJMA.
C2.1ns yrineBogopona coctaBa CgHig, B KOTOpOM €CTh JiBa YETBEPTUUHBIX aTOMa YIJIEPO-
Jla, HATUIIATE TPOAYKT peakiuuu cyabhoxaopupoBanus. HazoBuTe ero mo 3aMecTUTENbHON HO-
MEHKJIAType.
C3.3anumure GopMyInbl peareHToB, KOTOpble HEOOXOIMMO HCIOIb30BaTh JJIs MpeBpallie-
HUs OCH30J1a B 2-THAPOKCH-3-METOKCHOCH3AIBICTH/I. PeareHThl 3aUIINTE B TTOPSIKE UCITOJIB30-
BaHUS. YKAXUTE YCIOBUS UX IPUMEHEHHUS.
C4. Tlpogomxute dpazy: «IMUMEPHI — ITO......»
C5. CKonbKO CTPYKTYPHBIX M30MEPOB MMEETKAPOOHUIIHPHOE COETMHEHUE apOMaTHUECKOTO
psana cocraBa CgHgO?

Bomnpocsl k 3auéry, 5 cemecTp
1. Konnenuus rubpuauszanuu. Ipupona C-C u C-H cBsaszeit B ankanax. [loHstue o KoH-
dopmarusx u koHpopmepax ankaHoB. [Ipoexumnonnsie ¢opmynsl Heiomena. Kondopmarm
3TaHa, MMpornaHa, OyTaHa M BBICIIMX aJIKaHOB. JHEpreTuyeckas AuarpaMmma KoH(OpMaIlOHHOTO
COCTOSTHUSI MOJIEKYJIbI aJIKaHa.
2. Crepeoxumus. XupanbHOCTb. ACUMMETpUUECKH atoM. OnThueckas akTUBHOCTh. Crio-
coObl M300pa’keHUs PHAHTHOMEPOB: TPEXMEPHbIE KIMHOBUIHBIE MPOEKIHMH, MPOEKIHOHHbIE
dopmynbl Duiepa, «ieconmuIbHbIE KO37bl». OTHOCHTENbHAss M a0OCONIOTHAs KOHpuUrypanus.
unactrepeomepsl. PaniemaTsl. MeTobl pa3ieneHus: CMeCH H30MEPOB.
3. IIpupoaHbIE NCTOUYHUKH aJIKaHOB. METO/bI CUHTE3a: THAPUPOBAHUE HENPEIEIbHBIX yI-
JIEBOJIOPO/IOB, CUHTE3 Yepe3 JINTUN-IUaIKUIKYTPaThl, BOCCTAHOBJICHUE AJIKWJITAIOI€HU]IOB (aK-
TUBHBIMH METaJNIaMH, aJFOMOTUAPUIOM JIUTHSA), TUAPOIN3 METAIIIOOPTaHUYECKUX COEAUHEHUH,
BOCCTAaHOBJICHHE KapOOHUIIBHBIX COeMMHEHMH, peakuus Biopia u Biopma - ['punbsipa, siaexTpo-
JI13 BOJHBIX PACTBOPOB COJIeii KapOOHOBBIX KHUCIIOT.
4, XUMUYECKUEe CBOMCTBA allKaHOB. MexaHu3M peaknuii Sgr. [amoreHupoBanue (XJI10pupo-
BaHHe, OpoMupoBaHue, HoaupoBanue, GpropupoBanue). CynbdoxnopupoBanue. CeneKTUBHOCTh
paIuKalbHBIX PEAKLUH M OTHOCUTEIbHAsI CTAOMIBHOCTh AJIKUJIBHBIX paguKanoB. TepMUuecKuii
U KaTanuTuueckuil kpekunr. HutpoBanue. XKunkodasnoe nurpoanue (M.U. Konosanos), ma-
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podaszHoe HuTpoBaHue okcunamu azora (A.M. Tutos).

5. Oxkucnenue ankaHoB. ['openue. Oxucienune ankaHoB ¢ paspbiBoM C-C cszeil. Okucie-
HUE H-aJIKAaHOB JI0 cupToB 0e3 pa3psiBa C-C cBs3eit (cmocod bamkuposa). Pacmennenne. Kpe-
KUHT, nuposn3. [loHsATHE O TepMHUECKOM U KaTaJUTHUYeCKOM KpekuHre. M3omepusanus H-
AJIKaHOB B M30aJIKaHBI.

6. [Ipupona nBoiiHOW cBsi3u. ['eomerpuyeckas wuzomepust (yuc-, mpawc- u Z-, E-
HOMEHKJIaTypa). MeTobl CHHTE3a: 3JIMMUHUPOBAHUE IAJIOTE€HOBOIOPOAA U3 aJIKUJITaJIOreHHU/I0B,
BOJIbI U3 CIIUPTOB, CTEPEOCENEKTUBHOE BOCCTAHOBJICHUE aJKWHOB. Psiji cTaOMIBHOCTH alKEHOB,
BBIBE/ICHHBIII Ha OCHOBE TEIUIOT TMApUpOBaHMs. ['eTeporeHHoe U rOMOreHHOE T'MJIPUpPOBAHUE
AJIKCHOB.

7. OnekrpodunbHoe npucoenunenue (Adg). OOiee npencraBieHue 0 MEXaHU3ME peak-
UH, M- ¥ G-KOMILJIEKCHI, OHHEBbIe HOHBI. CTEPeo - U peruoceseKTUBHOCTh. [IpaBuno Mapkos-
HUKOBA. ['aoreHnpoBanue: MeXaHu3M, crepeoxumus. [ uaporanorenupoBanue. [ uaparanus.

8. [TpoMbIneHHBIN METOT CUHTE3a 3TaHoja u npornaHosua-2.
Oxwucnenue ajakeHoB a0 okcupaHoB (mo IlpunexaeBy) m mo muonoB no Baruepy (KMnOs) u
Kpure (0sO4). Ctepeoxumusi THIPOKCUINPOBAHUS ATKEHOB, 030HOJIHN3 AJIKCHOB.

9. PanukanbpHble peakuuu: MPUCOEAMHEHHE OpOMHCTOro BoJaOpoaa no Xapamly (Mexa-
HU3M) U aJUTWIIbHOE rajioreHupoBanue mno Lurnepy.

10. OnexTpoduibHOE pUCOSAMHEHNE K ankuHaM. CpaBHEHHE PEaKIIMOHHOMN CIIOCOOHOCTH
AIKUHOB M aJKEHOB. [ aloreHupoBaHue, TUAPUPOBAHUE, THJIPOTAIOTCHUPOBAHUE, THApATAIUS
(Kyuepos).

11. [Ipupona tpoitHOIl cBA3u. Meroabl cuHTe3a ankuHOB. C-H-KHCIOTHOCTBH aneTuiieHa,
MOHATHE O KapOaHMOHaX. AICTWICHHUIbl HATPUS U MEAH, MarHUHOPTraHUYECKUE MPOU3BOIHbBIC
QIKUHOB: UX MOJyYEHHE U UCIIOJIb30BaHNE B OPTaHUYECKOM CHHTE3E.

12. Tunel AueHOB. AJUICHBI, CONPSKEHHBIE TUeHbl. MeTonbl cunTe3a 1,3-1ueHoB: aerui-
pUpOBaHUE alKaHOB, neruapatanus 1,4-auonos. byraguen-1,3, ocobeHHOCTH cTpoeHus. Mode-
KyJspHble opoutanu 1,3-aueHoB. ['anorenupoBanue u rujporajiorenuposanue 1,3-nueHoB. Aun-
nun-katuoH. 1,2- u 1,4-npucoenunenue. Peakuusa Junbca-Anbiepa ¢ alkeHaMH U alKUHAMU,
CTEpEOXHUMHUS PEaKU U €€ IPUMEHEHNE B OPraHUYECKOM CHHTE3E.

13. Peakuuu HykI€O(PMIBHOTO 3aMEIIEeHUs] Y HACBIIIIEHHOTO aToMa YIiepoja B alKHITallo-
TFeHH1ax, KaK METOJl CO3JaHMsI CBS3M YIIIEPOJ-YIJepo/l, YIIepoA-a30T, YIiIepoA-KUCIOPOAd, Y-
aepoj-cepa, yriaepoa-gocgop (MomydeHue alkuiaraloreHua0B, CIIMPTOB, THOJIOB, MPOCTHIX 3(hu-
POB, HUTPOCOEIUHEHUH, aMUHOB, HUTPUJIOB, CIOKHBIX 3(UPOB U 1p.).

14. OCHOBHBIE XapaKTEPUCTUKU SN2 peakuuid, BajbAeHOBCKoe oOparueHue. Ilonstue o
HYKJIEOUIBHOCTH.

15. Peakiun Sn1-tuna. KapOokaTtnonsl, (akTopsl, onpeAesstomue Ux ycroiunBocTs. [le-
perpynmnupoBKH KapOOKaTHOHOB.

16. Konkypupyromue peakuuu aeruaporanorenuposanus: El, E2. Hampasnenue >numu-
HupoBanus. [IpaBuna 3aiinesa u 'opmana.

17. OnHOaTOMHBIE CIIUPTHI. DJIEKTPOHHOE CTPOCHUE CIUPTOB, CXEMa G- CBs3€i, UX MOJIsp-

HOCTB. MeTO)II)I MOJIYYCHUA: OKHUCJICHUEC aJIKaHOB, U3 aJIKCHOB, Kap60HHHLHBIX COGHI/IHeHI/Iﬁ, ra-
JIOTCHAJIKAHOB, C IIOMOIIbIO PCAKTUBOB FpI/IHBSIpa, U3 aMHMHOB, CJIOXKHBIX B(I)I/IPOB u Kap6OHOBBIX
KHUCJIOT.

18. CaotictBa crimptoB. CrupThl, kak crnadbsle O-H kucnmorel. CniupThl, KaKk OCHOBaHUS
JIprounca.
19. 3ameleHue THIPOKCHIBFHOW TPYIIBI B COUPTAX Ha rajoreH (Moj JeHCTBUEM Tajore-

HOBOJIOPOJIOB, TaJIOreHNUI0B pocdopa, XJIOpUCTOro THOHUIA). MexaHu3M u 3aMmenieHus. Jlerua-
paTanus CliupToB.

20. Oxucnenue NepBUYHBIX CIIUPTOB O AJbAETHIOB U KAapOOHOBBIX KHMCIOT, BTOPHUYHBIX
CIIUPTOB JI0 KETOHOB. PeareHThl OKMCIEHUSI HA OCHOBE XPOMOBOT'O aHTMIPUA U ABYOKUCH Map-
raHua.

21. JIByxaToMHble ciupThl. MeTozasl cuHTe3a. CBoiicTBa. KauecTBeHHast peakuus.
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22. [Tpocteie 3¢upbl. MeToapl NOTy4YeHUs: peakuus BuibsiMcoHa, amTkOKCUMEpPKYpUpOBa-
HUE aJIKEHOB, MEXMOJIEKYJIIpHas JeruapaTanus cnuptoB. CBOIMCTBa MPOCTHIX 3PUPOB: 00pa3o-
BaHUE OKCOHUEBBIX COJIEH, paCIIETIIIEHUE KUCIOTaMH.
3agaun
1. 3aBepmiuTe ypaBHEHHE PEaKIMd MOHOXJIOpHpOBaHMs OyTaHa (2-merwinpomnana). Jlaiite me-
XaHU3M U OOBSICHUTE COCTaB MPOJYKTOB PEAKIUH.
2. YCcTaHOBUTE CTPOEHUE OCHOBHBIX ITPOJIYKTOB IPUCOEIMHEHUS OPOMOBOAOPO/A K CIEAYIOLIUM
COCIMHEHUSIM B YCIOBHUSX CBOOOJHOMOHHOIO M PAaJUKAIBHOTO IMPOLIECCOB: 3-XJIOPIPOIUIICH,
AJUIMJIOBBIM CIIUPT.
3. M3 kakoro rajoreHoajikaHa 1 ¢ MOMOIIBI0 KaKUX PEaKUi MOKHO MOJIYYUTh CIEAYIONIUE CO-
enuHeHus: OyraH, OyTeH-1, OyraHoi-2, OyTHIIUAHH, XJIOPUCTBIN OyTHIMarHuii?
4. YcranoBute crpoenue BemiecTBa coctaBa CsHi20, koTopoe mpu B3auMOACHCTBUU ¢ OpOMHU-
CTBIM OyTHIIMarHueMBBIIETSICTCS OyTaH, a IPU OKUCICHUU 00pa3yeTcs BEIeCTBO, BOCCTaHABIIH-
Barolee (PeIMHIOBY KHUJIKOCTh. HanuimTe ypaBHEHHs YIOMSHYTBIX PEaKIIHA.
5. Hanumure npeBpalieHUsi FeKCMHa-3 Mpu JEHCTBUU CIEAYIOUIMX pPEareHTOB: a) HAaTpuil B
xuakoM ammuake, 6)Hz,Pd|BaSOs, B)LiIAIH4. HazoBuTe mpoayKThl 10 3aMECTUTEILHON HOMEH-
KJIaType.
6. Hanummre cTpyktypHyto Gopmyny MpoayKTa, 00pa3yrolerocs B pe3yibTrare peakiuu mpo-
nanona-1 ¢ KaXIsIM M3 CIEYIOIMMX peareHToB: cepHas kucinora (mpu 140°); cepras kucnmora
(mpu200°); azoTHas kucnoTa (B IPUCYTCTBUM CepHOIT); mupumuH-okena xpoma(V1); MeTammde-
CKMI HaTpUH, JUXPOMAT KaJaus B IPUCYTCTBUHU CEPHON KUCIIOTHI.
7.Hanumwure ypaBHEHUs peakuil C yKa3aHHMEM PEareéHTOB, HEOOXOAMMBIX ISl MOJY4YEeHUS 2-
deHnITaHoNa U3 CIETYIOIUX UCXOIHBIX COeIMHEHNI: OpOMOEH301, CTHPOJ, (heHMITaleTHIICH.
8. Ilpeackaxure OCHOBHBIE MPOJIYKTHI PEaKIHil mporeHa ¢ 1) 030HOM (BOCCTAaHOBHUTEIHHOE
pacuieruieHue), 2) nepMaHraHaTOM Kajiusi B IIEJIOYHOM cpefie, 3) BOJ0i B KUCHoi cpene, 4) Opo-
MOBOJIOPOJIOM B IIPUCYTCTBUU MEPEKUCEM.
9. [lonyuute 6yramuen-1,3 u3 1,4-mubpomOyTana, u3 1,4-6yranauona, u3 4-xyiopoyrena-1.
10. Kakue coeanHeHus moayvarcs B pe3yibTaTe JUEHOBOI'O CHHTE3a U30IMPEHA ¢ aKpUIOHUTPH-
JIOM U METUJIBUHUJIKETOHOM?
11. [Tomyunte akposienH U3 ravuepuHa. Hamumure U1t Hero peakiuio ruapaTanuy.
12. OcymiecTBuTE MpeBpaIieHue: STUICH— OKUCh dTHJIEHa — OyTaHojd-1— OyTaHanb. YKaxuTe
YCIIOBUS IPOBEICHMS pEaKLIUN.
13. Ha 1,1-qubpomOyTan mociaeaoBaTebHO TONECUCTBYHTE H30BITKOM CIIUPTOBOTO pPacTBOpa
THJIPOKCUIA Kaiusl, U30BITKOM OpOMOBOZOPOAA, BOJHBIM pacTBopoM miénouu. HazoBure mpo-
ME)KYTOUHBIE BEILIECTBA M KOHEUHBIH MTPOIYKT.
14. Vcxons u3 aneTuieHa, noixy4uTe OpoMHuCThIi oTwil. HanumuTe a1 Hero peakuuu ¢ HUTpU-
TOM cepedpa, C MarHueM B aOCOMIOTHOM 3PUPE, C AMMHAKOM, C TUIIATOM HATPHUS.

Bonpochl Kk 3k3aMeHy 110 OpraHu4YecKuii XuMuu, 6 cemectp
1. Crpoenue 6enzona. ®opmyna Kekyne. Monekymnsapasie opoutanu 0enzona. Konmenius apo-
matuyHocTH. [IpaBuno Xrokkens. Kpurepun apoMaTnyHOCTH: KBAaHTOBOXUMHUECKUH, SHEPreTH-
YeCKHi (TEeTIOTH THAPUPOBAHHS) M MAaTHUTHBIN.
2. KonpeHcupoBaHHbIE apoMaTHYeCKHE YIJIeBOAOpPOAbl: HapTanuH. OCOOEHHOCTH CTPOEHHUS.
[Tonryuenue. CBoiicTBa (peakuu NpUCOEINHEHUS, OKUCIEHUS, 3JIEKTPO(UIBHOTO 3aMELECHHS).
3. KoHneHcHupoBaHHBIE apOMaTHUECKUE YTIeBOAOPOAbI: (eHaHTpeH. OcOOEHHOCTH CTPOCHHUS.
[Toryuenue. CBoiicTBa (peakuu NPUCOECTUHEHUS, OKUCICHHUS, SJEKTPOPUIBHOTO 3aMEIICHHUS ).
4. KoHJeHCHpOBaHHBIE ApPOMATHUYECKHUE YTIEBOAOPOABI: aHTpaleH. OCOOCHHOCTH CTPOEHHMS.
[Toryuenue. CBoiicTBa (peakuu MPUCOECTUHEHUS, OKUCICHHUS, STEKTPOPUIBHOTO 3aMEICHHUS ).
5. IlonmydeHue apoMaTUYeCKUX YIJI€BOJOPOJIOB B MPOMBIIUIEHHOCTH - KaTaTUTHUECKUH pudop-
MUHT He(pTH, epepaboTKa KOKCOBOTO ra3a U KaMEHHOYT0JIbHON cMoJibl. JlabopaTtopHble METOABI
cuHTe3a: peakuus Bropua-®dutrura, ankuinupoBanue 0eHzona u apeHoB no Opupaento-Kpadrey,
BOCCTAHOBJICHHE KUPHOAPOMATHUECKHX KETOHOB.
6. Karanutudeckoe rugpupoBaHue apeHOB, BOCCTAHOBJIEHUE apeHOB Mo bepuy. Peakuuu 3ame-
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HICHHUST BOJOPOJa B OOKOBOM Iienu ajakuiaOeH30J70B Ha ramoreH. OKHUCIIeHHEe aTKuIOEH30J0B U
KOHJCHCUPOBAHHBIX aPOMATUYECKUX YIIEBOJIOPOAOB 0 KAPOOHOBBIX KUCIOT.

7. Peakum apoMaTHuyecKoro 3ieKTpoduibHOro 3amerieHusi. OOLIMe mpeacTaBiIeHUs O Mexa-
Hu3Me peakuuil. IIpencraBnenue on- u ¢ -komiuiekcax. CTpyKTypa HEpEeXOAHOrO COCTOSHUS.
HutpoBanue, ranorenupoBanue, cylibGupoBaHue.

8. BnwusHue 3amecTUTENs HA CKOPOCTh M HampaBJeHHe 3JeKTpoduiabHoro 3amemnienus. Corna-
COBAaHHAsI U HECOTJIACOBAHHAsl OpUEHTALIMSL.

9. AnkwimpoBanue apeHoB o @puaento-Kpadrey. Ankwmpyronige areHTsl. MexaHu3M peak-
uu. [lonmnankunuposanue. CUHTE3 AUapuiI- U TPUAPUIMETAHOB. TpHapUIMETUIKATHOHBI, AaHU-
OHBI M paJKaibl. MeTobl X TeHEPUPOBAHUS U CTAOMIIBHOCTD.

10. Auumnmposanue apenoB no @puaemo-Kpadrey. Anmnupyronme areHTel. MexaHu3M peak-
uuu. PermocenekTuBHOCTH amuunpoBanus. @opmuminpoBanue 1o 'arrepmany-Koxy u npyrue
POJICTBEHHBIE PEAKIIUH.

11. TIpeBpaienue ranoreHO€H3070B B (DEHONIBI U apOMaTHYeCKue aMUHBbI. MeTOo/Ibl TeHepHUpo-
BaHus U Qukcanuu aeruapodensona. CtpoeHue neruapodeH3ona. MexaHu3M MPUCOSTHHCHUS -
OTIIEIUIeHUS SNAT, TpUMEphl Peakuii 1 aKTUBUPYIOIIEe BIUSHUE 3JIEKTPOHOAKIICTITOPHBIX 3a-
MeCTHUTENEN. AHHOHHBIE G -KOMIUIEKChl Mel3eHrenmMepa u ux CTpOEHHUE.

12. ApununoBas kucnota. Konnencamus Jlukmana. AuuionHoBas KOHAEHcAUsi 3UPOB IH-
KapOOHOBBIX KHCJIOT KaK METOJI CHHTE3a CpeIHUX MakpouukioB. DranmeBas u tepedraneBas
KHUCIIOTHI, POMBIIUICHHBIE METO/IbI TTONyueHus. DTaneBblil aHTuapUl, (TATUMUT U €r0 UCIOJIb-
30BaHUE B CUHTE3E.

13. Meronbl nonydenusi GpenosnoB. CpoiictBa: (penonbl kak OH-KUCIOTHI, BIUSHUE 3aMeCTUTE-
JIeil Ha KUCIOTHOCTh (peHoJoB. Peakimu >1eKTpopHIbHOTO 3aMEIIeHUs] B apOMaTHYECKOM sIipe
denonoB. KapOokcunupoBanue (GpeHONATOB MIENOYHBIX MeTauioB mo Komwbe. dopmumnmposa-
aue. [leperpynmupoBka aJTIoOBEIX 3GupoB dhenonoB (KisiizeH).

14. JIByxocHOBHBIE KUCIOTHI. MeTobl cuHTe3a. 1llaBeneBas kuciaora, TUAITUIOKCANAT B CIOXK-
HO3(pUpHOI KOHAEHcauu. MajloHOBasi KMUCI0Ta: CUHTE3bl C MAJIOHOBBIM 3(UpoM, peakuus Mu-
XadJsl, KoHAeHcauu ¢ anbaeruaamu (Kuesenarens). SIHTapHas kucnota, ee anruapus, umua, N-
OPOMCYKIIMHUMHUI.

15. Cunte3 moHocaxapuaoB. Peakiun MoHocaxapuoB. CHHTE3 NMPOCTBIX M CIOXKHBIX 3(HUPOB
MoHOcaxapuaoB. OKHUCIeHNE U BOCCTaHOBJIIEHHUE aiba03. O0pa3oBaHHUE 03a30HOB.

16. Meronbl nosy4deHus anbAeTHI0B U KeTOHOB. IIpoMblnieHHOe odydyeHue Gpopmaibaeruia,
aneTalbJerua U BBICHIMX albAerufioB (rugpodopmuirpoBanue). CTpoeHre KapOOHUIBHOMN
TPYIIIBL, €€ MOJSIPHOCTD U MOJIIPU3YEMOCTD.

17. MexaHu3M HYKJI€OQHIBHOTO MPUCOEINHEHUS TI0 KapOOHMIBHOM TPYIIE allbJIerHI0B U Ke-
TOHOB. KucnoTHbIit 1 ocHOBHOMW KaTtanu3. [Ipumepsl peakuuii. 3amuTa KapOOHWIBHONW TPYIIIBL.
[Tosryuenue OUCYIbPUTHBIX TPOU3BOIHBIX U LIMAHTHIPUHOB.

18. Hurpoankansl. Metoasl cunte3a. CTpoeHre HUTpOrpymnibl. KUCIOTHOCTE M TayToOMepHs
HUTPOAIKAHOB. Peaknmm HUTpoankaHoB. ApoMaTHYecKre HUTpocoeanHeHns. CUHTE3 U BOCCTa-
HOBJIEHHE HUTPOApEHOB. beH3nMHOBas NeperpynnupoBKa.

19. BzaumopeiicTBHE aibIErHI0B M KETOHOB C a30THCTHIMH OCHOBAaHHSIMH, C METAJUIOOPTaHU-
4ecKUMH coeAMHeHUsIMU. CuHTe3 criupToB. EHONMM3a1Ms allbIern10B U KETOHOB.

20. Metoap! oTy4YeHHss aMHHOB. AMHUHBI Kak ocHOBaHMs. CpaBHEHHE OCHOBHBIX CBOMCTB allu-
daTHyecKX M apOMaTHYECKUX aMHHOB. BiusHIE HA OCHOBHOCTh aMMHOB 3aMECTHUTENEH B apo-
MaTHYECKOM SIpE.

21. ANKWIMpOBaHHE M allUJIMPOBAHUE AMUHOB. 3alllUTa aMUHOTPyNIbl. TepMuueckoe pazinoxe-
HUE TUIPOKCUIIOB TeTpaadkuiaamMmonus o ['opmany. BzaumonelictBue anudarnyeckux u apo-
MaTHYECKMX aMMHOB C a30THCTOM KHCI0TON. OKHUCIEHNE U TaJIOTEHUPOBAHUE aMUHOB. Peakiumn
AMEKTPOPUIBHOTO 3aMELICHHS B ApOMATUYECKUX aMUHaX.

22. AnpnonbpHas ¥ KPOTOHOBasi KOHJAEHCAIMs ajbJIECTHI0BB, MEXaHU3M peakiuii. benzonHoBas
KOHJICHCALUS.

23. ApomaThyecKkHe aMa3oCOeAMHEHUs. MexaHu3M peakuuu auasotupoBaHus. CTpoeHue u



121

YCTOMYMBOCTbD COJIEH THA30HUS.

24. BoccraHoBiieHHE albJerH0B U KEeTOHOB. OKMCIEHHE aJIbJETUI0B, PEAreHThl OKHCICHMUS.
Okucnenne KeToHOB mnepkuciaoramu o baitepy-Bemnurepy. JucnponopiuuoHupoBanue aibie-
ruzioB no Kanuunuapo (npsiMasi 1 nepekpecTHas peakLum).

25. Peakuuu nmaszocoenvHeHH 0€3 BBIACTICHHS a30Ta: BOCCTAHOBJICHHE JO apWITHIPA3HUHOB,
azocoyeTaHue. A30COUYETaHHWE KaK PeakLus 3JIEKTPOPHUIBHOIO 3aMelieHUs. A30- U IUa30Co-
CTaBIISIOUINE, YCIOBUE COUYCTAHHS C aMUHAMH U (heHOTaMU. A30KPaCUTEIIH.

26. ®dypan, tuoden, nuppon. CuHTE3 ¢ HCHOJIb30BaHHEM |,4-TUKApOOHUIBHBIX COCTUHEHUN
(ITaanb-Kuopp), B3auMHubie niepexosl (peakust FOpbeBa). Peakuuu snekrpoduiabHOro 3amere-
HUS B ISATUWICHHBIX apoMaTHYecKHX rerepouukiax. OpueHTanus 3J1eKTpo(UiIbHOTO 3aMelie-
HUS.

27. Crpoenue kapOOKcHUIbHOM rpynmbl. OU3NKO-XMMUYECKHE CBOMCTBA: acCOLUalUs, JUCCOLIU-
anus, BIMSHUE 3aMECTUTENEH Ha KUCIOTHOCTD. ["aorenupoBanue kuciot no I'emo-dosbrapy-
3enunckomy. Iluponutuueckas keroHu3auus, >nektposnns no Konbbe, nexapOokcuianpoBaHue
110 XyHCIUKKEDPY.

28. IMupugun. Ocobennoctu crpoeHus. CunTes nupuauHa. Peakiuu 3mekTpopuiibHOro U HyK-
neo(unpHOro 3aMelleHus B aape nupuauHa. OcHoBHBIE CBOMcTBa nupuarHa. OKUCIEHNE U BOC-
CTaHOBJICHUE NMUPUINHA.

29. Mupugua. Cunte3. OcHOBaHHBIE CBOWCTBA. Peakmuy NMUpUIMHA C aTKAITAIOTEHUIAMU.
Oxucnenue 1 BoccTaHOBIEHHE. Peakuuu 351eKTpodriIbHOro 3aMeIIeHusl.

30. IIpousBogHble KapOOHOBBIX KHCJIOT: TaJOr€HAHTUAPUABI, AHTHIPHUIBI, CIOKHBIC Y(PHUPHI,
amuabl. Meronsl noinydeHus. Peakuuu: ruponns, ankoroyins, aMuHOIN3.

31. HyxneodunpHoe 3aMenieHre aTOMOB BOJAOPOAA B TUPUAHMHE.

32. HomenknaTypa aMMHOKUCIOT. IIpupoaHble aMHHOKUCIOTHI. XUPaTbHOCTh aMHHOKHUCIIOT,
oOpa3zyromux nporenHsl. KucioTHo-ocHOBHBIE (aM(OTEpHBIE) CBOWCTBA MPUPOIHBIX AMUHOKHC-
70T. CHHTE3bI & -aMUHOKHCIIOT U pa3fieJieHne paleMuyeckux GopM. ACUMMETPUUYECKUI CHHTES.
33. Monocaxapunsl. Kiaccuduramnms u crepeoXxuMusi MOHOCAXapHI0B. AJBI03Bl M KETO3BI. O.-
u b -Anomepsl. Tayromepusi MOHOCAXapUIOB, MyTapOTallHsl [TIFOKO3bl. XMMHUYECKUE CBOWCTBA
MOHOCaXapHu0B.

34. JTucaxapuzabl (OMo3bl): MaibTO3a, LEII00MO3a, JIaKTO3a, caxapo3a. BoccTaHoBUTENIbHBIE
cBoiicTBa nucaxapuaoB. MHBepcust caxaposbl. [lonncaxapuapl: Kpaxmall, HeJUTI03a.

35. Oxkcukucnorsl. Knaccudpukamus. Ontuueckas u3oMepus OKCUKUCIOT. CHHTE3bl OKCHKHC-
710T. OCOOEHHOCTH XUMUYECKUX CBOMCTB.

36. Kiaccuduxanus anuiukioB. DHEpPrus HalpsDKEHUS LUKIOAIKAHOB M €€ KOJMUYECTBEHHAs
OIICHKA HAa OCHOBAaHUM CPAaBHEHHUS TEIJIOT 0Opa30BaHUs U TEIUIOT CrOPAHUS LIMKJIOAIKAaHOB U CO-
OTBETCTBYIOLIUX aJKaHOB. THIIbI HANpPSOKEHWs B LMKJIOAIKaHAX M IOJPA3JEICHUE LMKIOB Ha
MaJible, CpeHUE LUKIIbI U MAaKPOLIMKIIBI.

37. CtpoeHue LUKIIONpONaHa, MUKI00yTaHa, IIUKIONEHTaHa, [uKiorekcana. Konpopmannon-
HBII aHaJ U3 IUKJIOTeKcaHa. AKCHAIIbHBIC W DKBAaTOPHAIBHBIC CBS3M B KOH(poOpMaruu "kpecio"
LIMKJIOTE€KCaHa.

38. MeTopl CHHTE3a NUKIIONPONaHa, MUKI0O0YTaHa U WX MPOU3BOAHBIX. OCOOCHHOCTH XUMHYE-
CKHX CBOWCTB COEIMHEHUI C TPEXUWICHHBIM LIUKJIOM.

39. CuHTe3 COeAMHCHWH psjia IHUKJIONCHTaHA W IUKIorekcaHa. OCOOCHHOCTH XHMHYECKUX
CBOMCTB LIMKJIONIEHTAHA U IIUKJIOTEKCAHa.

3apaumn

1. U3 anunuHa M Jpyrux HEOOXOJMMBIX HEApPOMATUYECKUX peareHToB momydute 3,4,5-
TPUHUTPOOPOMOEH3OII.

2. Kakue npoayKThl MOXHO MOJYYUTh NMPH OKUCIECHUM TI0K03bl? Hamuimmre ypaBHEHUsS COOT-
BETCTBYIOIIUX PEAKIMH, YKaXKUTE YCIOBUS UX MPOBEICHHUS.

3. Ilpeanoxute cxemy cuHTe3a 3-0pom-2,5-TMMEeTHIOCH3aIbACTH A U3 TOJIYOIa.

4. U3 neHTo3bl NOJYYUTE TEKCO3Y.

5. Hamummre ypaBHEHUS peakiuii: a) PpyKTo3bl ¢ aMaIbraMoil HaTpusl B BOAHOH cpere,
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6. 0) PpyKTO3bI C XJTOPUCTHIM ALIETUIIOM (B U30OBITKE).
7. TlaTuuneHHbIA HACHIIICHHBIN a30TUCTBIA TeTEPOLUKII — MUPPOIUIUH — UMEET CBOMCTBA BTO-
puyHOTro aMuHa. Hanmuimmre ypaBHEHUS €ro peakluii C XJIOPOBOJAOPOAOM, OEH30MIOPOMUIOM.
8. s dypana, TnodeHa, mupposa IPUBSAUTE MPUMEPHI PEaKIUi: a) IEKTPOOUIBHOTO 3ame-
HIeHUsI, 0) IPUCOCTMHCHHUS.
9. "3 Genszona ¥ MPOMUIOBOTO CIHMPTA MOJIYYUTE MPONMWIOEH301 U u3onponuadoenson. [lomy-
YEHHBIE YIJIEBOAOPO/Ibl OKUCIUTE IEPMAHTaHATOM KaJIusl.
10. U3 Gen3ona u Ipyrux HEOOXOMMMBIX PEAareHTOB MOJYYHUTE METHUJIOBBIM 3up S-amuHO-4-
OpoM-2-HUTPOOEH30HHOM KHCIIOTHI.
11. Tomyuure 2,5-TUMETHILHUKIONEHTAHKAPOOHOBYIO KUCIIOTY, UCXOs U3 HATPUHUMAaIOHOBOTO
3¢upa U COOTBETCTBYIOIIUX JUTATOT€HOIPON3BOIHBIX.
12. U3 Gen3ona noiayunrte HOa0EH301II.
13. Kak xumMuuecKkuM myTéM OTIUYHUTH CaXapo3y OT JTAKTO3bI?
14. TlpuBeauTte cxemy €HOIU3ALUU MAIbTO3bI.
15. Hamummre ypaBHEHUs peakuuii MOHOCyJIb(upoBaHus O€H30ia, HUpPpoja U HUPUJUHA.
YKaxXuTe yCIOBUS.
16. IMomyuure 2-aMHHO- U 3-aMHUHOTIMPHUIVH.
17. Y3 GeH3ona v MpOMHUIOBOTO CIHMPTA MOJYyYUTE MPONUiadeH3oa u uzonponuwidenson. [Ipen-
JIOKUTE MEeXaHU3M peakiuu. [lonydeHHble yraeBo10poabl OKUCIUTE IEPMAaHIaHATOM KaJHsl.
18. Cpenu nepeurciIeHHbIX COSAMHEHUN YKaKUTE T€, B KOTOPBIX MPOSBIISETCS HECOTJIaCOBAaHHAS
OpHUEHTAIUS: M-aMUHOAHWINH, M-HUTPO(heHo, M-Kpe3oJ. [IpuBenuTe mpuMepsl peakuii 31ek-
TPO(UIBLHOTO 3aMeIlIeHuUs B 3TUX COeIUHEHHIX. PaccMoTpuTe MexaHu3Mm.
19. Pacnonoxute COEIUHEHHS] MO BO3pAaCTalOIIEel JETKOCTU NPOTEKAaHUs PEAKLUIl 3JeKTpo-
(buIbHOTO 3aMeleHus: OEH30HUTPIII, aMUHOOCH30J1, XJIOPOEH30I1, U30MPONUIOEeH301. ApryMeH-
TUpYyiiTe CBOU BBIOOD. [IprBeIuTe MprMepsl COOTBETCTBYIOIINX PEAKITHIA.
20. Kakoii yrineBoopo/1 mojy4yaercsi Mpy aJKWIMPOBaHUU O€H3051a OPOMHUCTHIM MU300YTHIIOM T10
peakuun @punens-Kpadrca? Paccmorpute mexanusm peakuuu. [Ipennoxute npyroii myTb CHH-
TEe3a.
21. PacnionokuTe COEIMHEHMsI M0 YBEIMYEHHIO BBIXO/1a M-U30Mepa, 00pa3yrolerocs mpu HUT-
pOBaHUM TOIyoJda, OEH30TpHXJIOpUaa, OeH3oia. ApryMeHTupyiite cBoil BeIOOp. Paccmorpure
MEXaHU3M.
22. Hutpopanue 2,4,6-Tputper-6yTuntonyona (Hutpyromas cMech, 25°C) npusoaut k o6paso-
BaHMIO TPEX a30TCOJEPKAIIMX OPraHUYECKUX coeauHeHui. Hamuimmre cTpyKkTypHBIE (GOPMYITHI
3TUX MPOAYKTOB peakuuu. [Ipemnoxure MexaHHW3Mbl, KOTOpble OOBSCHWIM Obl 0Opa3oBaHuE
KaXKJ0ro MPOIYyKTa.

IIpumepHasi TeMaTHKa KypcOBBIX padoT
Hyxneo¢unbHoe 3aMelieHye B CupTax.
OnexkTpoduIbHOE apOMaTHUECKOE 3aMellIeHuE.
Hurposnposanue.
OxucieHue CupTOB U aJIbJETU/IOB.
Peakuny kapOOHOBBIX KUCIOT M UX POU3BOAHBIX C OCHOBAHUSMHU.
CrnoxHOdpHpHast KOHACHCAIHS.
AJB10IbHO-KPOTOHOBASI KOHJEHCAIIMSL.
BoccTranoBnenne HUTPO30- 1 HUTPOCOEAUHEHU.
A3ocoueranue. A30KpacuTenu.
10 W3yuenne 6MOXMMHUYECKOTO COCTaBa CEMSIH aMapaHTa.
11. duszuko-XxUMHUYECKHE CBOMCTBA (DEPMEHTOB CEMsIH aMapaHTa.
12. BausiHue cTpeccopoB Ha aKTUBHOCTH (DEPMEHTOB CEMSIH aMapaHTa.

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' M, UCMOJIb3YEMBbIX
B NTIPOINECCE OBYYEHUA

HNudopManuoHHbIe TEXHOJOTHU— 00YYCHHE B AJICKTPOHHOM 00pa30BaTEeIbHON Cpelie C

©CoNoR~WNE
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LENIBI0 PACIIMPEHHUsl TOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEJIHUEHHUs KOHTAaKTHOTO B3aM-
MOJICHCTBUS C MpernojaBaTesieM, IOCTPOCHUS WHIUBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUH CTY/IEHTOB.

B o6pasoBarensHOM mpoliecce Mo JUCIUILUIMHE UCIIONIB3YIOTCA CleAyrolue nHhopMalu-
OHHBIE€  TEXHOJIOTHH, SBJIAIONIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(POPMAIMOHHO-
obpazoBarenbHol cpeabl BITIY:

¢ Cucrema snextporHoro ooydenuss ®I'bOY BO «BI'TIY »;

e (Cucrema TecTUpPOBaHMSI HAa OCHOBE equHOro mnopraia «HTepHeT-TeCTHpOBaHUS B
chepe oOpazoBaHMS WWW.i-exam.ru;

e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;

e MylbTUMEANIHOE COITPOBOKAEHUE JICKIUN U TPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITIMHBI UHBAJIMJAMMU U JIMINAMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

HpI/I O6y‘IeHI/II/I JaL ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHA 3J0POBbA INPUMCHAIOTCA ajdall-
TUBHBIC 00Pa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBHHU C YCIOBHSIMH, U3JIOKCHHBIMH B pasjieie
«OCO0EHHOCTH peanu3aluy 00pa30BaTeIbHON MPOrpaMMBLIJIS UHBAIUIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JI0OPOBBS» OCHOBHOH 00pa30BaTEIIbHOW MPOrpaMMbl (HMCIOIb30BaHUE
CIiCuaJIbHBIX y‘~IC6HI)IX HOCO6I/H>'I U IUAAKTUYCCKHUX MATCpraIoB, CIICHHUAJIBHBIX TCXHHYCCKUX
CpeACTB O0YYCHHUsI KOJUIEKTUBHOTO M MHIWUBUIYaJIBLHOTO IOJIb30BAHUS, MPEIOCTABICHHE YCIYT
accucteHTa (MMOMOIIHKMKA), OKa3bIBAIOIIETO OOYYaIOMIUMCS HEOOXOIMMYIO TEXHUYECKYIO I0-
MOIIb U T. I1.) ¢ Y4ETOM WHIAMBHIYyaTbHBIX 0COOCHHOCTEH 00yUYarOIIUXCsl.

9 CIIUCOK JIUTEPATYPbBI U UTHO®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa
OcHoBHasi iMTepaTypa

1. VBaHnoB, B. I'. Opranuueckas Xxumus: yue6. mocodbue /i CTYAECHTOB BBICII. MeJ. yuel.
3aBenenuit / B. I'. IBanos, B. A. T'opnenko, O. H. I'eBa. — 4-e u3zn., ucnp. — M.: M3narensckuii
HeHTp «Akaaemus», 2008. — 624 c. (18 7k3)

JonosHuTeILHASA JTUTEpPaTypa

1. Aptémenko, A. V. OcHOBBI TeOpUHU OpPraHUYECKONH XUMHHM : yuel. mocodue st CTy/.
HexuMHuecKux crel. By3oB / A. M. Aprémenko. — M.: BJIAZIOC, 2001.- 156c¢. (5 2k3)

2. Aptémenko, A. N. Oprannyeckass xumus: yue0. mocoOue Juis CTyA. HEXUMHUYECKUX
crerl. By30B / A. W. Aprémenko.- M.: Beicmr. mik., 2003.-604 c. (38 3k3)

3. bepesun,b. /. Kypc coBpemeHHOI opraHuyeckod XUMHH: ydeOHOE mocobue Juis
CTYJEHTOB, 00YyYaroIMXCsl 0 XUMUUKO-TeXHOJI. cniennansHocTaM / b. JI. bepesun, JI.b. bepe-
3uH. — M.: Beicn. mik., 2003. — 767 c. (7 7k3)

4. T'pannbepr, U. U. IlpakTrueckue paboThl U CEMUHAPCKUE 3aHITUS IO OPTaHUYECKOM
XUMHUH: yaeOHoe rmocobue s cryaeHToB By30B / W. W. I'panabepr, 4-e uzn., nepepad. u mom. —
M.: lpoda, 2001. — 348 c. (12 7x3)

5. MUBanos, B. I'. [IpakTikyM 10 OpraHu4ecKoil XuMuu: y4e0. mocodue 1Jist CTy. Mel.
By30BI10 criell. «Xumusi» / B. I'. UBanos. — M.: Axanemus, 2002. — 287 c.(21 2k3)

6. Kum, A. M. Oprannueckas xumus: y4ue0. /uig ctyn. By30B / A. M. Kum. - M-Bo 00-
pasoBanus P®. HoBocu6. roc. mea. yH-T. — 3-¢ u3f., ucnp. u jgorn. — HoBocubOupck: Cud. yH-
Tckoe u3a-Bo, 2002. — 971c¢. (30 5k3)

7. Tpasenp, B. ®. Opranndeckas XxuMusi: Y 4eOHHK ISl CTY/ICHTOB BY30B, 00 yJarOITNX-
s TI0 HaNpaBJICHUIO «XUMUYecKas TeXHONOTus u 6uotexHonorus» / B. @. Tpasens. - M.: UKI]
Axanemknura, 2005. - T. 1. — 727 c. (10 5k3)

8. Tpaenp, B. @. Opranndeckas xumus: YUeOHHK Ui CTYJICHTOB BY30B, 00ydaro-
IIUXCS 110 HAIPaBJICHUIO «XUMHUYECKass TeXHOJoTHusl U ouorexunonorus» / B. @. Tpasens. - M.:
UK Axanemknura, 2005. - T. 2. — 582 c. (10 3k3)

9. PeytoB, O. A. Opranuveckass XuMus: YUeOHUK IS CTY/. BY30B, 00YYaIOIIUXCS IO
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cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. II. Bytun. — M.: bunom: JIa6. 3nanuii. — (Knac-
CHYECKUM YHUBEpPCUTETCKHH yueOnuk), 2007. Y. 1.-567 c. (10 3k3)

10. Peytos, O. A. Oprannyeckasi XuMusi: Y4eOHUK 7Sl CTY/I. BYy30B, 00OYYaIOMIUXCS 10
crert. «Xumus» / O. A. Peyros,A. JI. Kypu, K. II. bytun. — M.: bunom: JIa6. 3nanuii. — (Kmnac-
CHYECKUH yHHBepcUTETCKUH yueOHuk), 2007. Y. 2. — 623c. (8 3k3)

11. Peyros, O. A. Opranndeckasi XuMus: Y4eOHUK IS CTYA. BY30B, 00y4alOmuXCs 1O
cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. II. Byrun. — M.: bunom: JIa6. 3nanuii. — (Knac-
CHYECKUN YHUBEpPCUTETCKHM yueOHuk), 2007. Y. 3. — 544c. (10 sk3)

12. Peyrtos, O. A. Oprannyeckasi XuMusi: Y4eOHUK 7Sl CTY/I. BYy30B, 00YYaIOMIUXCS 110
crert. «Xumus» / O. A. Peyros,A. JI. Kypu, K. II. bBytun. — M.: bunom: JIa6. 3nanuii. — (Kmnac-
CHYECKUH YHUBEepCUTETCKUHN yueOHuK), 2007. Y. 4. — 725¢. (16 3x3)

9.2 ba3bl JaHHBIX U HHPOPMAMOHHO-CITPABOYHbIE CHCTEMBbI

1. CaiiT o xumuw http://www.xumuk.ru/

2. Karayor o6pa3oBaTenbHbIX HHTEPHET-pecypcoB http://www.edu.ru

3. [NomynsipHast OMOTMOTEKa XUMUIECKIX JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnexkTpoHHas oubimoreka o xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 DJ1IeKTPOHHO-0MO.INOTEeYHbIE pecypChl

1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.

2. OBC «tOpaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlist npoBeieHus! 3aHATUI JIEKIIMOHHOTO U CEMUHAPCKOTO TUIIA, MPYNIIOBBIX U UHAUBUY-
QIBHBIX KOHCYJBTAIlMH, TEKYIIETO KOHTPOJS M TPOMEXKYTOYHOM aTTeCTallud HCIIONb3YIOTCS
ayJUTOpUH, OCHAIIEHHBIE Y4eOHOH MeOenblo, ayJUTOPHOM JOCKOM, KOMIIbIOTEpOM(pamu) ¢
YCTaHOBJICHHBIM JIMIIEH3MOHHBIM CTICIIUATU3NPOBAHHBIM IPOTPAMMHBIM 00€CIIeYeHUEM, KOMMY-
TATOPOM JIJIsl BBIXOJIa B 3JIEKTPOHHO-OMOIHMOTEUHYIO CUCTEMY U 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbHyto cpeay BI'TIY, MynbTuMeauitHpIMU MpPOEKTOpaMH, 3KCIO3UIIMOHHBIMU 3Kpa-
HaMM, Y4eOHO-HArJISIIHBIMU MOCOOMSAMM (KapThl, TaOJIUIbI, MYJIbTUMEIUNHBIE MPE3CHTALUN).
Jnist mpoBeieHus 1a00paTOPHBIX 3aHATHH TaKXKe UCTIOIb3yeTCs:

Ayn. 221 «A» Y4yeOHas 1a00paTopusi OpraHn4ecKoi XUuMHUH
Cron naboparopHslil 2-mecT. (4 1mT.)

Cros nmucbMeHHbIi 2-mecT. (12 mmrt.)

Cron npenogasatens (1 mrt.)

Cryn (33 mT.)

DKCMO3UIMOHHBIN YKpaH (HaBecHOM) (1 mmT.)
Buneokamepa miudposast (2 mir.)

Wcnapurens poraunonnsiii UP-1 JIT (1 wmrT.)
Konbonarpesarens LT-1000, LABTEX (4 mir.)
Hacoc Bakyymusiit SHB-5 nns ucnapurens poraunonnoro UP-1 JIT (1 wT.)
Kopo6 BeitsixHoM 1500 IIB-H (1126.) (1 mT.)
JlaGopaTtopust oprannueckoit xumuu (1 mrT.)

Tym6a 1500 IB-H «JIa6» (2 mrT.)
AxBaguctuusitop (1 mT.)

Bentunsarop kanansabiii KV 2501 (1 mT.)

[Tpu6op tuna 2JI-02 (1 mt.)

Perynsarop ckopoctu RE 1.5 (1 mt.)

Onexrporura 1,2 kBT (1 1mt.)

Xonomuneauk XI1T-300-14/23 (1 mT.)
Panuonozumerp (1 mt.)

HITatuBsl U1 TPOOUPOK, HArpeBaTeIbHbIE TPUOOPHI



http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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e XHUMHUYECKHE PEAKTUBBI [0 TEMATHUKE JTa00OPATOPHBIX paboOT

CamocrosiTenpHast paboTa CTyJIEHTOB OpPraHU3yeTCs B ayJUTOPHUSIX OCHAIICHHBIX KOMITb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B DIIEKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaTEIIbHYIO CPEy BY-
3a, B CICIMATU3UPOBAHHBIX JTA0OPATOPHSIX MO AUCIUILIIMHE, a TAKXKE B 3aJ1aX JJOCTYIA B JIOKAJb-
Hyto ceth BI'TIY, B mabopaTopuu 1mcUxoI0To-Mearorn4ecKux UCCIeIOBAaHUM U .

Hcnoanzyemoe nporpammuoe odecriedenne. Microsot® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3zpaGorunk: Tpdumioa M.A., kKaHIUIAT XUMUYECKUX HAYK, JOLEHT Kadeapbl Xu-
MUU;
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11 JIUCT UIBSMEHEHUWHA U JONTOJTHEHUM

YrBepxkaenue nsmenenuid u gonoqHenuii B PII nas peanu3zanun B 2023/2024 yu. r.

PI1/] oOcyxnena u onodpena amns peanusanuu B 2023/2024 y4. r. Ha 3aceqanuu Kadeapsl
xuMuH (rpotokos Ne ot 2023 1.). B PIIJ] BHeceHbI cienyromue U3MEHEHUS U JOTOJI-
HEHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ U3MEHEHUEM:

HUcknrounTs: Bxirouunts:




