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1 HIOACHUTEJIBHASA 3AIIMCKA

1.1 Heap aucuumjnHbl: chopMupoBaTh (HyHIaMEHTAIbHBIC 3HAHUA B 00J1aCTH 00-
IEH 1 HEOPraHUYECKON XUMUU.

1.2 MecTo aucuuniMHbl B cTpykrype OOII

Jucuummuaa «O01mas XuMHus» OTHOCUTCS K JUCHUIUIMHAM 00s3aTeNIbHON YacTu 0J10-
ka b1 (51.0.21).

Copepxanue TUCUUTUIMHBI 0a3UpyeTcsl Ha 3HAHUSAX 10 XUMUH, (PU3UKE U MaTeMaTH-

K€ 3a Kypc 0011eo0pa3oBaTenbHO mKoJbl. ['Ty00oKkoe yCBOSHHE NaHHOM AUCHUTIIMHBI SBIIS-
€TCSl OCHOBOM TSI U3YYCHHSI BCEX AUCIUILIMH XUMUIECKOTO

1.3 [IucounimvHa HamnpaBjieHa Ha (opMHUpoOBaHHMEe CJEAYIOIIMX KOMIIETEHIU:
YK-1, OIIK 8, TIK-2:

- YK-1. CnocobeH oCcylecTBIATh MOUCK, KPUTHUECKUN aHAIU3 M CHUHTE3 MH(OpMaIUH,
MPUMEHSTh CHCTEMHBIN TOJXOJ] JJIsi PEIICHUs TIOCTaBJICHHBIX 3a7a4, HHAUKATOPOM JOCTHXKE-
HUSL KOTOPOU SIBIISIETCS:

e VK-1.2 HaxomuT W KpUTHYECKU aHATU3UPYET WH(DOpPMAINIO, HEOOXOIUMYIO IS Pe-
[ICHUsI IOCTABJICHHOM 3a/1a4H.

- OIIK-8. CriocoOeH OCyIIecTBIATh MeJarornyecKyro JIesTeIbHOCTh Ha OCHOBE CIICIIH-
AIbHBIX HaYYHBIX 3HAHUN, HHAMKATOPOM JOCTIKEHUSI KOTOPOM SBIISETCS:

¢ OIIK-8.3 JlemoHCTpUpYeT crielMagbHbIe HAYYHBIC 3HAHUSI, B TOM YHUCJIE B MIPEAMETHOMN
obnactu

- IIK-2. CnocoGeH oOCyLIeCTBIATh NENAarorMyecKyro NesTeIbHOCTh MO MPO(UIBHBIM
npeaMeTaM (JUCIHUILIMHAM, MOIYJISIM) B paMKax IMPOTrpaMM OCHOBHOTO OOIIETO U CPETHETo 00-
11ero o0pa3oBaHusl, , HHANKATOPOM JOCTH)KEHUSI KOTOPOU SBJISIETCS:

¢ [IK-2.2 IIpumMeHsieT OCHOBBI T€OpUHU (PYHIaMEHTAIbHBIX M MPUKIATHBIX Pa3/€JIOB XU-
MUU (HEOPTaHWYECKOM, aHAJIUTHUECKOHM, opraHuyeckoi, pusmdeckoid, xumuun BMC, xumuue-
CKUX OCHOB OMOJIOTHUECKUX IPOLIECCOB, MPUKIIAJAHON XUMHUM) JUISl PEIICHUS] TEOPETUYECKUX U
MPAKTUYECKHX 3ajau.

1.4 IlepeyeHp NJIAHMPYEMBIX Ppe3yJbTATOB 00ydyeHHMs. B pesynpraTre H3ydeHHs
JTUCIUIUIMHBI CTYJIEHT J0JKEH

- 3HATh:

- COBPEMEHHYIO HOMEHKJIATYPY XUMUYECKUX COETMHEHUM;

- OCHOBHBIE KJIACChl XUMUYECKUX COEIMHEHUM U TUIIBI XUMUYECKUX PEAKIUI;

0COOEHHOCTH XUMHUYECKOU (hOPMBI OpraHu3allud MaTepUn

- OCHOBBI MTOUCKA, KPUTUYECKOTO aHAJIM3a M CHHTE3a WH(pOpPMAIMU, CUCTEMHOT'O MO/I-
X0J1a JIsl peleHus TOCTaBICHHbIX 3a/1a4 B paMKax JUCLUHUIUIMHBI O0IIast XUMHUS;

- OCHOBBI KAUECTBEHHOI'O aHAJIN3a HEOPraHUYECKUX COCIUHEHMUI],

- OCHOBHBIE COBPEMEHHbBIE METO/IbI CCIIEIOBAaHUS HEOPTAaHUYECKUX BEILECTB;

- METOABl U Croco0bl 00paboTKM MH(pOPMAIMU PE3YIHTaTOB XUMHUUECKOTO IKCIIEPH-
MEHTAa, PEe3yJIbTaTOB HAOIIOICHUH U U3MEPEHUI;

- MH(pOPMAIMOHHbIE HCTOYHUKH CIIPABOYHOTO, HAYYHOT0, HOPMATUBHOTO XapaKkTepa;

- OCHOBHbBIE XMMHUYECKHE MTOHSTHS,

- OCHOBHBIE 3aKOHbI XUMUU;

- 001I1e CBeIeHNUS 0 XUMUYECKOM 3JIEMEHTE;

- TIOJIOXKEHHE XMMHUUYECKOro dyieMeHTa B [lepuonnueckoii cucreme;

- CTpPOEHHUE aTOMa JIEMEHTA;

- CBOICTBa MPOCTOTO BEMIECTBA, 00Pa3yeMOro JaHHBIM 3JIE€MEHTOM;

- YMeTb!

- CTaHJAPTHBIE ONIEPALIUHU IO MTPEATIATaeMbIM METOIUKAM;

- BBIOMpATh METO/BI IUArHOCTUKH BEIIECTB U MAaTEpUAJIOB, IPOBOUTh CTaH- JapTHBIE
U3MEpEHMUS.
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- TIPUMEHATh U aHAIM3UPOBATH OCHOBBI MOWCKA, KPUTHYECKOTO aHAIM3a U CHHTE3a
uH(pOpMalliU, CHCTEMHOT0 MOAX0/1a Ul PEIlIeHUs] TOCTaBICHHBIX 3a/1a4;

- aQHAJM3MPOBATh 3a7a4y, BBIIENIAA €€ 0a30BbIE COCTABIIAIONINE M OCYILIECTBISET Jie-
KOMITO3UIIUIO 33]1a4H;

- TPaMOTHO, JIOTHYHO, apTyMEHTUPOBAHHO (HPOPMHUPOBATH COOCTBEHHBIC CYXICHHS U
OLICHKU;

- OoTIMYaTh (PaKThl OT MHEHUH, HHTEPIIPETAIN, OLEHOK U T.JI. B PaCCYXICHUIX JIpYy-
TUX YYACTHUKOB JESTEIbHOCTH;

- OTPENENATh U OLEHUBATH NPAKTUUYECKUE TIOCIECTBUS BO3MOKHBIX PEIICHUH;

- COMNOCTaBJISET pa3Hble UCTOYHUKU MUH(OPMALIMU C LIETHIO BBISBICHUS UX MPOTUBO-
peuMii U MOUCKa TOCTOBEPHBIX CYXKICHUM;

- IPOBOJIUTH aHAJIU3 HEOPTaHUYECKUX COCAMHEHUN U UHTEPIIPUTUPOBATH MOTYUCHHbBIE
pe3yJbTaThI;

- 00pabaTbIBaTh, aHAIM3UPOBATH U 0000IIATH Pe3yIbTAThl HAOTIOCHUHN U U3MEPEHHIA;

- BBIIBIIAATH CBSI3b MEXKAY (DM3MUYECKHUMH M XUMHUECKUMH TPOILIECCAaMH, MEXKIy CTpOe-
HUEM M CBOWCTBAMU HEOPTAaHUYECKUX BEILIECTB,

- pemaTh 3a/1a41, UCIIOJIb3Ysl IPUHIIUITBEI U METO/IbI HEOPTaHUIECKON XUMHU;

- OOBACHATH W AHAIM3UPOBATh HAa OCHOBE JKCIEPUMEHTAIBbHBIX JAHHBIX CBOWCTBA
BEIIECTB M MPOIECCHI, MPOTEKAIOIINE TPH UX B3aNMOICHCTBHH;

- CTaBUTh XMMHUYECKHI HKCIEPUMEHT, aHAIM3UPOBAaTh U OLIEHUBATH JTAOOPATOpHbIE
HCCIIC/IOBAHMS,

- BJIa/1€Th:

- HaBbIKAMH aHAJIN3a, IPUMEHEHHUSI OCHOB IMOKMCKA, KPUTHUYECKOTO aHalM3a M CHHTE3a
uH(pOpMallMK, CUCTEMHOTO TMOJXOJa JJs PeUIeHHs MOCTaBICHHBIX 3a/lad B paMKax AMCIIU-
IUTMHBI 001Iast ¥ HEOPTaHWYECKast XUMUS;

- HaBBIKAMHU aHaJIM3a 3a/la4yM, BBIAENsAs ee 0a30BbIe COCTABISAIOIINE U OCYIIECTBIISSA
JIEKOMITO3UIIHIO 3a]1a4H;

- HaBBIKAMU TPaMOTHO, JIOTUYHO, apryMEHTHPOBAaHHO (OPMHUPOBATH COOCTBEHHBIC
CYXJIEHUS U OIICHKH;

- HaBBIKaMHU OTIUYATh (DaKTHl OT MHEHHH, HHTEPIPETAIINiA, OLICHOK U T.J. B PacCyX-
JCHHUSX IPYTUX YIaCTHHKOB JIESITEIHHOCTH;

- CHOCOOHOCTBIO ONPEAETATh M OLEHUBATh NMPAKTHUECKHE MOCIEACTBUS BO3ZMOXKHBIX
peueHui;

- HaBBIKAMHU JIENIaTh 3aKJIIOYEHHUS U BBIBOJBI MO PE3ylbTaTaM aHallM3a JTUTEPaTypPHBIX
JTAHHBIX, COOCTBEHHBIX KCIIEPUMEHTAIBHBIX M PACYETHO-TEOPETHUYECKUX paboT Mo Heopra-
HUYECKOU XMMHH;

- HaBBIKAMU CHCTEMAaTHU3WMPOBATh W aHAIM3UPOBATH PE3YJIBTAThl XUMHUYECKUX DKCIIE-
PUMEHTOB, HAOJIOJICHUH, U3MEPEHUH, a TaKXKe Pe3yJIbTaThl PacyeTOB CBOMCTB HEOpraHUue-
CKHMX BEIIECTB M MaTepUAJIOB Ha UX OCHOBE;

- OCHOBHBIMH 3aKOHAMHU M 3aKOHOMEPHOCTSMH HEOPTaHUYECKOW XUMHUU U MPUMEHSTH
UX TPU PEUICHUW 3a/ad, NP aHaJH3e IKCICPUMEHTAIBHBIX JTaHHBIX, MOJYYCHHBIX MPH HC-
CJIEZIOBaHUH;

- crocobamMy OpUEHTALMU B MPOQECCHOHANIBHBIX UCTOYHHUKAX MH(pOpMaluu (KypHa-
JIBI, CATHI, 00pa3oBaTeIbHBIC TIOPTAIIBI);

- HaBBIKAMU ITOCTAHOBKH HKCIEPUMEHTA, aHAIN3a U OLEHKU Pe3yIbTaTOB JIabopaTop-
HBIX MCCIIEIOBAHUN;

- METOJAaMH OTPENEICHUs] BO3MOXHOCTH MPOTEKaHWS XUMHUYECKHX TPEBPANICHUN B
Pa3IMYHBIX YCIOBHSIX U OLIEHKH UX TMOCIEICTBUM;

- TEOPETUYECKHMMH METOJIAaMH OIHCAHHs CBOWCTB MPOCTBHIX M CIOXHBIX BEIIECTB Ha
OCHOBe UX 1oJyioxkeHus B [lepuonuueckoil cucteMe XUMUYECKUX 3JIEMEHTOB;

- crocobamu 6e30MmacHOro 00palleHus ¢ TOPIOUYUMHU U TOKCUYHBIMU BEILIECTBAMH, Jia-
060paTopHBIM 000PYAOBAaHUEM;
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- HaBBIKAMU WHTEPHpPETAIlMM PACCUYMTAHHBIX 3HAUCHHH TEPMOAMHAMHYECKUX (PYHK-
LMI U Ha UX OCHOBE IMPOTHO3UPOBATH BO3MOKHOCTh OCYLIECTBIICHUS U HAIPABJICHHUE IIPOTE-

KaHHd XUMHUYCCKUX ITPOLUECCOB.

1.5 O6mas TpynoeMKoOCTh JUCHUILTAHBI «O01Ias XUMHSD COCTABIISET 8 3a4ETHBIX

enuaul (nanee — 3E) (288 wacon).

[IporpamMma npeaycmaTpuBaeT U3yueHHe MaTepuaia Ha JIEKIHUSIX U JJabopaTOPHBIX 3a-
HaTusx. IlpegycmMoTrpena camocTosiTenpHas padoTa CTYACHTOB MO TeMaM | pasaenam. IIpo-
BEpKa 3HAHUH OCYIIECTBISAETCSA (POHTAIBHO, HHINBUIYAIBHO.

1.6 O0beM AUCUMIIUHBI M BU/IbI Y4e0HOI 1eATeTbHOCTH
O0beM TUCUUIJIMHBI M BUIBI Y4e€0HOM 1eATeJIbHOCTH

Buj yueOHoi padoThl Bcero yacos Cemectp 1
OO0m1as TpyA0€MKOCTh 288 288
KonTakTHas pabora 126 126
Jlekuun 42 42
JlaGopaTopHbie pabOThI 84 84
CamocTosTenpHas padora 126 126
Bui ©”TOroBOro KOHTPOJIS: 36 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4eOHo-TeMaTHYECKHIH NJIAH
Ounas ¢popma 00yueHusn

No HaunmeHnoBanue TeM (pa3aesioB) Bcero AyauTOpHBIE Camocron-
n/m 4acoB 3aHATHSA TeJbHasA
Jlekuun | Jlabopa- padora
TOpPHBIE
3aHATHA
| cemectp
1 | Beenenne 10 2 4 4
1.1 | [Ipeamer u 33724 XUMHUU 4 2 - 2
1.2 | Jlabopamopnas paboma Nel. 6 - 4 2
OcHoBHBIE TpUEMBI PabOTHI B 1abopa-
TOpUH
2 | OcHOBHBIE IOHSITHS U 3aKOHBI XH- 22 2 8 12
MU
2.1 | OCHOBHBIE TTOHATHS U 3aKOHBI XUMHHU. 10 2 - 8
ATOMHO-MOJIEKYJISIPHOE YUEHHUE
2.2 | Jlabopamopnas paboma No2. 6 - 4 2
Omnpenenenre OTHOCUTENLHON MOJIEKY-
JsipHOM Macchl okcua yriepoaa(lV)
2.3 | Jlabopamopnas paboma No3. 6 - 4 2
OnpeeneHre YKBUBAJICHTHOW MAacChI
MarHus
3 | llepuoanyeckuii 3aKOH KaK OCHOBa 16 4 4 8
xummnuyecko cucremaruku. Cospe-
MEHHbI€ TpPeJICTABJIEHUSI O TMepHo-
JTUYHOCTH CBOJNCTB 3JIEMEHTOB
3.1 | Ilepuoanueckuii 3aK0H U EpUOANYE- 4 2 - 2
ckas cucrema /(.. Menneneena.
3.2 | CtpoeHue atoma 4 2 - 2
3.1 | Jlabopamopnas paboma No4. 8 4 4




[Tepuonuueckuii 3aKOH U MEPHOIUYE-
ckas cucrema JI.U. MenneneeBa. Ctpo-
€HHeE aToMa

Peakuuu B HeOpraHm4ecKo XMMuM

24

SN

12

4.1

Peakiuyu B HeOpraHu4ecKou Xu-

muu. Knaccudukarus XuMAYECKuX pe-
akiuii. Kitaccel HeOpraHuuecKkux co-
e TUHECHUMN

S

4.2

Jlabopamopuas paboma Nes.
Krnaccudukanus XuMHUECKUX peakini

4.3

Jlabopamopuas paboma Neb.
KauecTBeHHBIC peakIiy Ha KATHOHBI U
AHHOHBI

4.4

Jlabopamopnas paboma Ne7.
Kiacchl HeOpraHu4ecKux CoeIMHEHUI

XuMuuyeckasi CBA3b

(o3}

5.1

XuMHU4YecKas CBI3b

KoMmiekcHble coeTuHeHU s

22

Kommnekcueie coennnenus. Knaccu-
¢ukanusa. Homenknarypa. CBoiicTBa.
Y CTOWYNBOCTh

10

DO |ININ

OO~

6.1

Jlabopamopnas paboma Ne§
Komriekcubie coenuuenus. [Tomyde-
HUE U YCTOWYHBOCTD

6.2

Jlabopamopuas paboma Ne9.
KomrmnekcHbie coequHeHus. XuMuye-
CKHE CBOMCTBA

3aKOHOMepHOCTI/I MPOTCKAHUS U THUIILI
XUMHUYICCKHUX pealcum?i

40

26

7.1

Knaccudukanus XuMHUECKUX PEaKIIUiA.
TepMoaMHaMHUUECKHE U KUHETUYECKUE
XapaKTEPUCTUKU PEAKIIAN

7.2

CKOpoCcTh XMMHYECKOH PEAKIUU U
(akTopbl, BIUAIONINE HA €€ U3MEHEHHUE.
OHeprus akTHBalMK. MexaHU3Mbl XH-
MHYECKHNX PEaKIHN

7.3

XHUMHYECKOE PpaBHOBECHUC. Koncranra
XUMHUYECCKOTO PAaBHOBCECHA. CmMmenieHne
XUMHYCCKOI'O PaBHOBCCHU S

7.4

Jlabopamopuas paboma Nel ().
CKOpOCTh XMMHUYECKOHN peakInu.

7.5

Jlabopamopuas paboma Nel 1.
XUMUYECKOE PABHOBECHE.

PacrBopbl. Crioco0b!I BhIpaskeHUs
COCTaBa PacTBOPOB

8.1

PactBopbl. CriocoObI BBIpaXXeHUS CO-
CTaBa PaCTBOPOB

8.2

Jlabopamopnas paboma Nel2.
[IpuroToBneHue pacTBOPOB pa3TUIHON
KOHIIEHTPAIIUN

8.3

Jlabopamopuas paboma Nel 3.




[IpuroToBneHue pacTUTENbHBIX HHAM-
KaTopoB
9 | CeoiicTBa pacTBOPOB 3J1€KTPOJIH- 22 2 4 16
TOB.Teopus JIEeKTPOIUTHYECKOH
AUCCOHANMU
9.1 | CgoiicTBa pacTBOPOB 3JIECKTPOIUTOB. 8 2 - 6
Teopust FIEKTPOTUTAYECKON AUCCOIHU-
aruu
9.2 | Jlabopamopnas paboma Nel4. 14 4 10
CBoiicTBa pacTBOPOB JIEKTPOIUTOB.
DNIEKTPOIUTUYECKAs AUCCOIUAIIS
10 | I'maposu3 16 2 4 10
10.1 | 'maponus. 6 2 - 4
10.2 | Jlabopamopuas paboma Nel 5. 10 - 4 6
['maponus.
11 | OxucaurenabHo- 22 6 8 8
BOCCTAHOBHMTE/IbHbIEC PeaKIMHU
11.1 | OxucnuTeabHO-BOCCTAHOBUTEIbHbBIE 6 4 2
peakuuu
11.2 | Jlabopamopuas paboma Nel6. 7 1 4 2
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu
11.3 | Jlabopamopnas paboma Nel?7. 9 1 4 4
OKHCINTENEHO-BOCCTAHOBUTEIIHLHBIC
peakuuu
12 | DaexkTposm3. XuMHYeCKHe HCTOY- 30 4 18 8
HHUKH TOKA
12.1 | DOnexrponu3. XuMHU4ECKUE UCTOUHUKHI 8 4 2 2
toka. Kopposus
12.1 | Jlabopamopnas paboma Nel8 10 - 8 2
OnexTponuns
12.1 | Jlabopamopnas paboma Nel9. 12 - 8 4
Koppo3ust u 3aimuTa MeTajijioB
JK3aMeH 36
Bcero: 288 42 84 126
HuTepakTHBHOE 00yUYeHHE N0 TUCHHIJIHHE
Bun ®opma Kou-Bo
No HanmenoBanme Tem (pa3jiesioB) HHTEPAKTUBHOI'O
3aHATHA 4acoB
3aHATHSA
1. | [Ipenmer u 3a1auu XUMHH JIK Jlekuus-nuckyccus 24,
2. | OmnpeneneHue OTHOCUTEIHHON MOJIe- JIP PaGora B ManbIx 44,
KYJISIPHOM Macchl OKcHaa rpynmnax
yriepona(1V)
3. | Ompenenenue S5KBUBAJICHTHON MacChl JIP PaGora B ManbIx 44,
MarHus rpymnmax
4. | llepuoanveckuii 3aKOH U EPUOTHU- JIK Jlexuus ¢ omOKaMu 24,
yeckas cucrema /.M. Menpaeneera
5. | Knaccel Heopranmueckux coeiuHe- JIP Pabora B ManbIx 4 u.
HUM rpynmnax
6. | [IpuroroBneHue pacTBOPOB pa3iIny- JIP Pabora B MasbIx 4 u.




HOW KOHIEHTPALKU rpynmnax

7. | CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB. JIP PaGora B ManbIx 4y,
DIEKTPOIUTUYECKAs AUCCOIUAIIS rpynmnax

8. | OKUCIUTETHHO-BOCCTAHOBUTEIILHBIE JIP Pabora B ManbIx 4.
peakuuu rpynmnax

9. | Dnekrponu3. XuMUYECKUE HCTOYHU- JIK Jlekuus- 4.
k1 Toka. Kopposus KOHCYJIbTAIIHs
Bcero: 32/126=25 %

3 COAEP)KAHUE TEM (PA3/IEJIOB)

1 Beeagenue

[Ipeamer u 3apaun xumuu. [lonsitue o marepun. CBolicTBa Matepun. BeriecTBo u 1o-
ne. DnemeHTapHble YacTuilbl. OCHOBHBIE (DOPMBI IBUYKEHUSI MaTepuu. XuUMUYeckas ¢dopma
nBrKeHHS Matepun. Crienuduka XUMAIECKo (HOPMBI ABMKCHUS MATEPHH.

2 OcHOBHbIE MOHATHSA M 3AKOHbI XUMHUH

ATomHO-MoneKysgpHoe yueHue. Padotst M.B. JlomoHocoBa.

CrexnomMeTpruecKue 3aKOHbl XMMHUU: 3aKOH COXPaHEHUs MacChl U SHEPrUU BEUIECTB,
3Hau€HUE €ro B XMMHUH; 3aKoH nocrosiHcTBa cocraBa (K. IIpycr), Oeprominasl U AaabTOHU-
IIbI; 3aKOH KpaTHbIX oTHomeHu# (k. JlanbToH); 3akOH ABOrajpo W CIEACTBUSA U3 HEro; 3a-
KoH o0bemHbIX oTHOmeHU (K. I'eii-Jlroccak); skBuBasieHT, 3ak0H 3KkBUBaseHTOB (M. Pux-
Tep).

OcCHOBHBIE BEJIMYMHBI, TPUMEHSIEMbIE B XUMHUHU: aTOMHBIE U MOJICKYJSPHBIE MAacChl,
yrcno ABorazapo, 1 a.e.M. (aTOMHasi €MHHIIA MAacChl), Macca aTOMa U MOJIEKYJIbl; KOJIHYECTBO
BEILECTBA, MOJIb — €IMHUIIA U3MEPEHUS KOJMYECTBA BELIECTBA; MOJSPHAs Macca, ompesere-
HUE MOJISIPHON Macchl BEIIEeCTBa, MOJISIPHBIN 00beM ra3000pa3HbIX BEIIECTB.

XHWMHMYECKUH A3BIK. XMMHUYECKAasi HOMEHKJIaTypa. XUMHUYECKass TEPMHUHOJIOTHs. XH-
MUYecKas CUMBOJIMKA. XUMHUECKUN 3HAK, XUMHUecKas (Gopmyna (mpocTeifias, MOIeKyIsp-
Has, CTPYKTYpHas, CTEpPEOXUMHYIECKas), XUMUUYECKOE ypaBHEHHE. PacdyeTsl 0 XUMUYECKUM
dbopMynaM U XUMUYECKUM ypaBHEHUSIM.

Hexotopsie OCHOBHBIE MOHATUSI XUMHUH: aTOM, aTOMHBIE YaCTHUIIbI (ATOMHBIN pajuKa,
ATOMHBII MOH, aTOMHBIN MOH-PAIUKAIT), MOJIEKYJIa, MOJIEKYJISIPHBIE YaCTHUIIbI (MOJIEKYIISIPHBII
paauKai, MOJICKYJISPHBIN HOH, MOJICKYJISIPHBIN HOH-PAJNKal) XUMHUECKUI 3JIEMEHT, (DOPMBI
€ro CYIIECTBOBAHUS: CBOOOIHBIE ATOMBI, IIPOCTHIE U CIIOKHBIEC BEIIECTBA.

Knaccudukanms npocteix BemecTs. Metamibl. HemeTamibr.

Knaccudukanus cnoxHbIX BEIIECTB MO cOCTaBy. biuHapHbie coeuHEeHHs. DIEKTPOOT-
pULaTeIbHOCTh. BaneHTHOCTh. BaneHTHbIE BO3MOXHOCTH aTOMOB XMMHUYECKUX JJIEMEHTOB.
Crenenb okucnenus. 3apsg noHa. HomeHkiatypa OuHapHBIX coequHeHud. TpexaaeMeHTHbIE
COeTMHEHUS. [ MIPOKCUIBI U COJIH.

Krnaccudukanus ciaoXHBIX COSAMHEHHN MO (PYHKIIMOHATHHBIM Tpu3HaKam. OKCHIbI
cosieoOpa3ymomue U Heconeodpasyrone. OKCUAbl KUCIOTHBIE, OCHOBHBIE U aM(OTEpHBIE.
Howmenknarypa okcuaos. [Tonyuenue. CoiictBa. OcHoBanusi. OJIHO- U MHOTOKHUCIIOTHBIE
ocHoBanus. Illenoun. Homenknatypa ocHoBanuil. I[lomydenme. CBorictBa. WMHamkarto-
pbel.Kucnotsl. beckucnopoansie u kucimopoacoepxamue. OQHO- © MHOTOOCHOBHBIE KHCIIO-
Tbl. Homenkiatypa kucnor. Ilomyuenne. CporictBa kucinoT. Conu. CpenHue, KUciable, OCHOB-
Hele. [lonyuenue. CoiictBa. HomeHnknatypa coneil. ['eneTnueckue psipl METAIIIOB U HEME-
TaJJIOB. ['eHeTnyecKast CBsI3b MEXAY MPOCTHIMU BEIIECTBAMH M KJIACCaMH HEOPTraHMYECKUX
COCIMHEHU.

3 [leproanyeckuii 3aKOH KaK OCHOBA XMMHY€ECKOIl CHCTEeMaTHKH.
CoBpeMeHHbIE TPEACTABJICHHUS 0 IEPHOJUYHOCTH CBOMCTB 3J1IEMEHTOB

OTtkpseiTHe nepuoauueckoro 3akoHa .M. MenaeneeBbiM. DTarnbl OTKPBITUS TTEPUOIU-

yeckoro 3akoHa. Ilepumoanueckuii 3akoH. PU3MYECKUH CMBICI aTOMHOTO HOMEpa, HOMEpa
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rpynnsl, HoMepa nepuoaa. CoBpeMeHHas GopMyIUpOBKa MEPHOIUYEcKOro 3akoHa. Ilepumo-
JUYecKasl CUCTeMa XMMHMUYECKUX AJIEMEHTOB Kak rpaduueckoe BbIpaX€HHE MEPUOAHMYECKOTO
3aKoHa. KopoTKkonepuoaHbIi U JJIMHHOIIEPUOAHBIN BApUAHTHI EPUOAUIECKON CUCTEMBI dJle-
MeHTOB. CTpyKTypa NEepHOJNYECKON CUCTEMBI. BHUIbI aHATOTMii XUMUYECKHUX 3JIEMEHTOB, BbI-
JIETSIEMBIX B MEPUOINYECKON cucteme. [IpruurHa NepuoAMYHOCTH CBOMCTB XMMUYECKUX dJIe-
MeHTOB. Du3nyeckuil CMbICII NEPUOJUYHOCTH. BTOpHYHAs U BHYTpEHHSS NEPUOJUYHOCTH
XUMUYECKHUX AJIEMEHTOB. 3HAaYEHUE EPUOIUYECKOT0 3aKOHA U IEPUOIUUECKON CUCTEMBI.
4 Peaknuy B HEOPraHUYeCKOH XUMHU

Knaccudpukanus xumudeckux peakiuil. [IpusHaky KiacCUpUKAIMA XUMHYECKHX pe-
akuuii.Peakuuu, naynye 6e3 M3MEeHEHUs! COCTaBa BEIIECTB. AJUTOTPONHS U aJJIOTPOIIHbIE BU-
JnousMeHeHus.Peakunu, uaymue ¢ M3MEHEHHEM COCTaBa BelIEeCTB. Peakiuu coenunHeHUs,
pa3ioXKeHMs, 3aMelIeHUs] 1 OOMEeHa B HEOPraHMYeCKOW XUMHUHU. DJIEKTPOXUMHUECKUHA Pl
HaNpsHKEHUH METAJUIOB, €r0 MCIOJIb30BaHUE JJISI TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKa-
HUS PeaKUUid MEXIy MEeTaJlJIaMU M PacTBOPAMH KUCIOT. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbIE
peakiuu. Knaccudukanys OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. OKucieHue u BoC-
CTAHOBJICHUE, OKUCIUTEIb U BOCCTAHOBHUTENb. OCHOBHBIE OKHCIMTEIN W BOCCTAHOBUTEIH.
[IpaBuna cocraBiieHUSI YpaBHEHUW OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. MeToasbl
3JIEKTPOHHOTO M MOHHO-3JIEKTPOHHOr0 OanaHca. Pojib cpeapl B MPOTEKaHUU OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX MTPOLIECCOB.

5 Xumuyeckasi cBs3b

O6pazoBanue cioxHbIX yactull. [Ipupoaa xumuyeckon cBsizu. Mosekynsl. Buabl xu-
MUYECKOHU CBSA3U. DIEKTPOOTPULATEIBHOCTD.

KoBanentHas cBs3b. JJOHOpHO-aKLIENTOPHBIM MeXaHM3M OOpa30BaHMs KOBaJIEHTHOU
cBs3U. HacklmaeMocTh ¥ HaNpaBiIeHHOCTh KOBAIEHTHOH cBsizu. @opma monekyin. ['ubpuau-
3auus. 6- U n- cBsi3u. [lonsipHas u HenoJisipHas KOBaJ€HTHAs CBsI3b. MloHHas cBs3b. Bogopo-
Has CBA3b. Metaiunueckas CBs3b. MEXMONIEKYIIPHOE B3aUMOIEUCTBHE. XUMUUYECKasl CBA3b
Y BAJICHTHOCTA.

6 KomniekcHble coeTUHEeHUs

[TonsiTe 0 KOMIUJIEKCHBIX cOeauHEHUsX. OCHOBHBIE MOJOXKEHHS KOOPIUHAIIMOHHOM
teopun A. Bepuepa. KommnekcooOpa3oBarenb U JUraHibl. BHENIHSS U BHYTPEHHSS CQepbl
KOMILJIEKCOB. XapaKTepUCTHKA JUTaH10B. KoopanHAIIMOHHOE YMCIIO KOMILIEKCOOOpa3oBare-
751, 3apsA] KOMILJIEKCHOTO HOHA.

OcHOBHBIE KJIAaCCHI KOMIUIEKCHBIX coenuHeHud. ['maparel (akBakoMmriuiekcol). Kpu-
CTAJUIOTUIPAThl KaK YaCTHBIN Cilydail akBakoMIUIEKCOB. OHUEBbIE MOHBI. AMMHAaKaThbl. AIU-
JIOKOMIUIEKCHI. J[BOMHBIE COJIM KaK YaCTHBIM cllydall anuIo0KOMIUIEKCcOB. [lomuranoreHuasl.
ITOMMKUCHIOTBI U UX COJIH.

N3oMepusa KOMIUIEKCHBIX CO€NMHEHWW. ['mapaTHas M KOOpIMHAIIMOHHAS W30MEPHUSL.
[uc- u Tpanc- n3oMepus.

HomeHnkitatypa KOMIUIEKCHBIX COEUHEHUN.

[Ipupona XuMHUECKON CBSI3M B KOMIUIEKCHBIX COEIMHEHUsIX. PaccMoTpeHue ee ¢ mo-
3UIMNA METOJIa BaJIEHTHBIX CBA3€H. Teopusl KpUCTAIIIMYECKOTO MOJISI U TIOJS JIMTAHI0B B TE€O-
PUH XUMHYECKOM CBSI3U KOMIUIEKCHBIX COCIMHEHUN.

Okpacka 1 MarHUTHBIE CBOMCTBA KOMIIJIEKCHBIX COCJIMHEHUH.
7 3aKOHOMEPHOCTH NMPOTEKAHUS U THUINbI XUMHYEKCUX Peariuii

Knaccuduxamus xumudecknx peakiuuid. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE U OOMEH-
HbIE PEaKIMU. Y CIOBUS IPOTEKAHUS XUMUUYECKUX peakuuid. TepMOIMHAMUYECKUE U KUHETHYE-
CKHE XapaKTePUCTUKH PEaAKIUM.

DJIeMEHThl XUMUYECKON TepMmoauHamuku. [Ipeamer u 3amaun tepmoauHamMukud. OCHOB-
HBIE XapAKTEPUCTUKHU TEPMOJIMHAMUYECKON CUCTEMBI.

TerutoBoit 3¢ (eKT XMMUYECKON peakluu U TepMOXUMHYECKHe pacdeTsl. Ternora obpa-
30BaHus BemiecTBa. [lepBoe Havano TepMoauHaAMUKH. DHTANIbNK. 3aKkoH ['ecca.
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HanpaBieHHOCTh XMMHUYECKUX peakuuid. DHTpONuUs U CBOOOJHAS SHEPrHsl CHUCTEMBI.
N3006apHO-N30TepMUUECKUI TOTEHIIHA.

XUMHNYECKAA KUHETUKA

Ckopocth xumudeckon peakuuu. Ee xonnuecTBeHHOe BbIpakeHue. Mctunnas u cpen-
HSIs1 CKOPOCTH.

@DaxTOopBl, BIUAIONIME HA CKOPOCTh XUMHUYECKHUX PEAKLU. 3aBUCUMOCTb CKOPOCTH pe-
aKLIMM OT KOHLEHTPALUU pearupyrollirx BELIECTB. 3aKOH JelcTBUsA Macc. Ero nmpumMeHnenue
JUIs TOMOTE€HHBIX U TeTeporeHHbIX cucreM. KoHcranTa ckopoctu peakuuu. BausHue dakropa
MIOBEPXHOCTH Ha CKOPOCTb PEAKIIMU B T€TEPOr€HHOM Ccpeie.

3aBUCHMOCTb CKOPOCTH PEAKLUM OT TEeMIIEpaTypbl, TeMIepaTypHblid koadduuuent. [lo-
HATHE 00 aKTMBHBIX MOJIEKYJIaX ¥ SHEPTUU aKTUBALMHU IIpoLECcca.

BnusiHue kaTanm3aTopoB Ha CKOPOCTb PeakUuu. Buapl kaTanus3a: TOMOr€HHBIN, TeTepo-
TeHHBIM U MUKPOTETEPOTEHHBII KaTalln3, aBTOKATAIN3; MOHATHE 00 HHTHOUTOpax.

XUMHNYECKOE PABHOBECHUE

HeoOpaTtumMbie 1 oOpaTuMble XHMAYECKHE PEAKLIUU. Y CIOBUS OOpaTUMOCTH U HeoOpa-
TUMOCTH XMMHMYECKUX IPOLECCOB. XMMUYECKOE paBHOBecHE. KOHCTaHTa XMMUYECKOrO paB-
HOBECHSI.

ITpunnun Jle Ilarense. CMmenieHne XUMUYECKOTO PABHOBECHSI NP U3MEHEHUU KOHIICH-
TpalMil pearupyroliux BELIECTB, AABJIEHUS U Temreparypbl. KaramuzaTopel B 00paTUMbIX
poueccax.

8 PacTBopbl. Cioco0bl BHIPasKeHHUs COCTABA PACTBOPOB

Boga. CoctaB U 21IEKTPOHHOE CTPOCHHE MOJIEKYNbI BOAbL. IlomspHOCTE MOJIEKYIIBI.
du3nyeckue CBOMCTBA BOJBI. AHOMaNHMH (DU3HUYECKUX CBOKMCTB BOABl. Boma — yHUBepcalb-
HBII pacTBOpUTEIb. XUMHUYECKHE CBOMCTBA BOJbI. POb BOABI B OMOJOrMUECKUX HpOLECcCax.
PactBopsl. O0m1ast xapaktepuctuka pactBopoB.  CrocoObl BeIpaKeHUs COCTaBa PacTBOPOB.
KonuenTpanus pactBopoB. MaccoBasi 1011 pacCTBOPEHHOI'O BELIECTBA B IpoleHTax. Mossip-
Hasi 1 HOpMaJlbHasl KOHIIEHTpauus. PacueTsl A MIPUTOTOBIIEHUSI paCTBOPOB Pa3IMYHON KOH-
LeHTpaunu. MeTouKa MpUroTOBJIEHNS PacTBOPOB pa3HOM KoHueHTpauuu. Ilepexon ot ox-
HOT'0 KOJIMYECTBEHHOT'O BBIPAXKEHHUS COCTAaBa PacTBOpa K IPyromy.

9 CpoiicTBa pacTBOPOB 3J1eKTPOJIUTOB. Teopusi 3/1eKTPOTUTHYECKOI JUCCONMALITT

DNEKTPOIUTH U HEANEKTPOJIUTHL. OCHOBHBIE MOJOXKEHHS JIEKTPOJIUTHUECKON IHCCO-
nuanui. MexaHn3M JUCCOLMAlUU JJIEKTPOIUTOB C PA3JIMYHBIM THUIIOM XMMHYECKOM CBS3H.
CreneHp AIeKTPOIUTHYECKON Arcconuani. CUIIbHBIE U ci1a0ble AIEeKTPoInThl. Kucnorsl,
OCHOBaHUS, COJIM B CBETE TEOPUH IJIEKTPOIUTUYECKON nucconnannn. CryneHyaras JUCCOLU-
arusi. OCHOBHBIN M KUCIIOTHBIN THIBI AUCCOLUAIMH TUAPOKCUAOB. AMDOTEpHbIE THUAPOKCHU-
ael. I'maponus coneil. Pasnnunsle citydan rujgponusa coneil. Peakiys cpeasl B BOIHBIX pac-
TBOpax cosei. OOpaTuMbIi U HEOOPATUMBIM TUApPoau3bl cosiell. CTyrneH4YaTblii TUAPOIIN3.
@®akTophl, CMELIAIOUINE paBHOBEcHE ruaponn3a. COBMECTHBIM TMAPOJIN3 COJIEN pa3HBIX TH-
noB. Ponb ruaponusza B XMMUYECKMX M OMOJNIOrMUYEcKUX mporeccax. Peakiuu B pacTBopax
AIIEKTPOIUTOB. Peakinn noHHOTO oOMeHa. Y CloBHs MPOTEKAHUS peakinii OOMeHa B pacTBO-
pax 710 KOHIIa.

10 I'mapou3

Peakuust runponusa. ['maponus cosieid. Pa3znuunble ciydad rujpoiusa cojied. Peakumst
cpenbl B BOJIHBIX pacTBopax cosell. OOpaTtumblii 1 HeoOpaTUMBbI THaposn3kl coseld. CTeneHb
U KOHCTaHTa ruaponu3a. OObsiCHEHHE THAPOIN3a cosiel U aM(pOTEPHOCTH THIPOKCUAOB C TOU-
KU 3PEHUS 2JIEKTPOJIMTUYECKON JUCCOLMAIMHA aKBAKOMIUIEKCOB U NPOTOJIUTUYECKON TEOPUU
KHUCJIOTHO-OCHOBHBIX paBHOBecuid. DakToOphl, CMELaloNIe paBHOBecHE ruaponu3a. Poib rua-
posn3a B XUMHYECKHX, OMOJIOTHYECKUX MpPOIleccaX M BHIBETPUBAHHMM MHHEPAJIOB U TOPHBIX
MOPO/I.

PaBHOBecue B HACBILIEHHBIX PAaCTBOPAX MAJOPACTBOPUMBIX 3JIEKTponuToB. [Ipoussene-
HHUE PAacCTBOPUMOCTH. Y CIIOBHUSI 00pa30BaHUs U PacTBOPEHUS OCalKoB. Peakiuu B pacTBOopax
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AJIEKTPOJINTOB (MOHHBIE peaklH). MexaHnu3M MPOTEKaHUs PeakUMi B pacTBOPAX AJIEKTPOJIU-
ToB. HanpaBieHHOCTh OOMEHHBIX peaklMii B paCTBOPaxX JIEKTPOJIUTOB.
11 OxucauTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUHN

OKuCINTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu. Kiaccuukanus  OKUCIUTENbHO-
BOCCTAHOBUTENBHBIX peakuuil. OKHUCIEHHE U BOCCTAHOBJIEHHUE, OKUCIUTENb U BOCCTAHOBHU-
Tenb. OCHOBHBIE OKUCIIUTENN U BOCCTaHOBUTENH. [IpaBuiia cocTaBieHns ypaBHEHUM OKUCIIN-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAaKIUi. MeTObl JIEKTPOHHOTO W MOHHO-3JIEKTPOHHOTO Oa-
naHca. Posb cpenibl B IPOTEKaHUM OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX IIPOLIECCOB.

12 JnexkTpoau3. XuMuyecKue HCTOYHUKH TOKA

I'anpBaHMYECKUI 3IIEMEHT. DJIEKTPOIHBIE MOTCHIMAIBL. PAl CTAHIAPTHBIX JIEKTPOA-
HBIX MOTeHIHaIOB. OKUCIUTENbHO-BOCCTAHOBUTENBbHBIE NTOTEHIMAbl. HanpaBienue u riy-
OMHa OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUMHA. OJEKTPOIM3 KaK OKUCIUTENIbHO-
BOCCTAaHOBUTEJbHBIN Iporecc. KoandecTBEHHbIE COOTHOLIEHU IIPU dieKTpouse. [Ipumene-
HUE JJIEKTPOIN3a. XUMUYECKUE NCTOUYHUKH ToKa. Koppo3us mMerauioB. DIIEKTpOXUMUYECKas
KOppo3us. 3aluTa OT KOPPO3HH.

Jlureparypa

1. Axmero, H.C. Obmas u nHeopranndeckas xumus: yaeOunuk / H.C. AxmeroB. — 8-e¢ u3n.,
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2. 'muuxka, H. JI. O6mas xumus : [yde6.mocooue mis By3oB] / H. JI. I'munka ; mox pen. : A. W.
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I'muaka, H. JI. O6mas xumus : [yae6.mocooue] / H. JI. Imuaka. — M. : KHOPYC, 2011. — 746
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526 c. (18 7k3).
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texHosorus» / B.U. ®ponos, T.M. Kypoxtuna, 3.H. [IpimoBa ; nmox pexn. H.H. I1aBnosa, B.1.
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noxa pea. B. A. PabunoBuua, X. M. Pyounoii. - M. : Unterpan-Ilpecc, 2011. - 240 c. (16
9K3.).

4 METOAUYECKHUE PEKOMEH/JIALIUU (YKA3ZAHUA) JIAA CTYAEHTOB 110
N3YYEHUIO JUCIIUITJIMHbI

[Tpuctynas K U3y4eHHIO TUCHMIUIMHBI, HEOOXOUMO B MEPBYIO OY€pelb 03HAKOMHUTHCS
¢ coJiep:kaHueM paboueil mporpammbl. OgHON U3 GOpM OpraHu3alru yueOHOU NeATeIbHOCTH
ABJIAETCS JIEKLMS, UMEIOIas 1EeJIbI0 AaTh CUCTEMAaTU3MPOBAaHHBIE OCHOBBI HAYYHBIX 3HAHUUI
10 TUCIUIUINHE.

[Tpu n3yuennu u npopaboTKe TEOPETUYECKOT0 MaTepHraia He0OXOAUMO:

® T[IOBTOPUTH 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIIMOHHOM 3aHSATUH MaTepHuai U JONOJHUTh
€ro ¢ y4€TOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

® [IpU CaMOCTOSITEIBHOM M3YyYEHUM TEOPETHYECKOM TEMbI MCIOJB30BaTh PEKOMEHJIO-
BaHHYIO JINTEPATYPY;

® OTBETUTh Ha KOHTPOJbHBIE BOMPOCHL, MPEACTABIEHHBIE B KOHCIIEKTE JIEKLIUN 110 COOT-
BETCTBYIOILLIEH TEME.

JlabopaTopHble 3aHATUS TPOBOJAATCA C LENbIO YIIIyOJIeHUs U 3aKperyieHUs] 3HaHUM, 110-
JYYEHHBIX Ha JICKIUSAX U B MPOLECCEe CaMOCTOsATeNbHOU paboTsl. [Ipu moaroroske k nadopa-
TOPHOMY 3aHATHIO HEOOXOIUMO:

® U3Y4WTb, [IOBTOPUTH TEOPETUYECKUN MAaTEepHUal 110 3alaHHOU TEME;
® U3y4YUTh MaTE€pHalIbl IPAKTUKyMa 110 3aJaHHOU TEME,


http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
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® I[IpY BBIIOJHEHUH JOMAIIHUX 33JaHUM, IOBTOPUTH TEOPETUYECKUM MaTEPUAl JICKLIUN.

CryneHTaM peKOMEHJYeTCsl M3Y4UTh 10 Y4eOHOM JUTeparype M KOHCIIEKTaM JIEKIHMH
KOHKPETHBIN BOIPOC ¥ CAMOCTOSATEIBHO BBIIIOJHUTH IPEUI0OKEHHbIE 3aanus. [Ipeqiaratorcs
QITOPUTMBI JUISI XapaKTEPUCTUKU (U3NYECKUX M XUMHUYECKUX CBOMCTB IPOCTBIX BELIECTB,
€IMHbIA METOIMYECKUN MOIXO0/ K U3YUYECHHIO XUMHUYECKHUX CBOMCTB KJIACCOB COCAMHECHUM.

Ilo OKOHYaHMM Ka)KIOrO 3aHATHSA CTYINEHTHI IIOJY4alOT JOMAIIHEE 3aJaHue, KOTOPBIC
BKJIIOYAIOT HECKOJIBKO BOIPOCOB HM/MJIM PACUYETHBIX 3ajad. lIpexae 4eM MpUCTYNHTh K BbI-
HOJIHEHHUIO 3aJlaHUH JUIsl CAMOKOHTPOJISA, CTYAEHTaM HEOO0XOAUMO M3YYHUTh PEKOMEHAYEMYIO
Mo Kaxjaou teme jureparypy. OOmmii ciucok y4eOHOH, ydeOHO-METOANYEeCKOH U HAydIHOU
JUTEpATyphl NPEACTABIECH B OTIEIBHOM pasjene nporpammsl. [Ipu opopmieHrH 0TYETOB 110
1a00paTOpHbIM paboTaM U HMHIUBUAYAIbHBIX 33JaHUN CIEAYET MOJIb30BaTbCS CIPABOYHOU
XUMHYECKON JTUTEPATYpPOd K XUMUYECKOU SHITUKIIONIECIUCH.

Jlisi omepaTUBHOTO KOHTPOJS YCBOGHHUS y4eOHOro MaTepuaja MpPOBOAMTCSA OIPOC,
IIMCbMEHHOE BBIIIOJIHEHUE 3aJjaHKsl TEKYIEro KOHTPOJA. YPOBEHb YCBOCHHs pa3JEloB JIUC-
LUIUIMHBI OLIEHUBAETCS C MOMOIBI0 KOHTPOJIbHBIX pa0doT. [Imanupyercs npoBeaeHue sk3ame-
Ha. Jly1s perieHus 3a1a4 CTyJeHTbl 00eCIeUnBaOTCS CIIPABOYHBIMU JJAHHBIMH.

[TocTpoeHne AUCIUTUIMHBI TO3BOJISET UCIIOIB30BATh B O0YYCHUN OTIEPALIUN MBIILIICHHS:
aHaJlu3, CHHTE3, CPABHEHUE U aHAJIOTUIO, CUCTEMATU3alUI0 U 00001IeH e.

D¢ dhexkTuBHOCTh M3yYCHHS AMCHUUILUIMHBI 00ECTIEYMBACTCS MPABUWIIBHOW OpraHM3aluei
CaMOCTOSITENIbHOW PabOThI, aITOPUTM €€ BhIpabaThIBaeTCs B paboTe ¢ y4eOHOW U CIIPaBOYHON
JITEPaTypou.

CucremMaTn4eckoe BBIOJHEHUE 3a/IJaHI CaMOCTOSITENIbHOW paboThl (POPMHUPYET HABHI-
KM PELICHUS PACYETHBIX 3a/1a4, COCTABJICHUS CII0XKHBIX YPABHEHUM pEaKUi.

VipaxxHeHus: 10 HOMEHKJIAType CIIOKHBIX BEIIECTB, COCTABICHUIO YPABHEHUN OKHCIIN-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOHHO-3JIEKTPOHHBIM METOZOM (POPMUPYIOT XUMHYE-
CKO€ MBIIIJIEHHE U YMEHHE MOJIb30BaThCs XUMUYECKUM SI3bIKOM (CUMBOJIMKA, HOMEHKJIATypa,
TEPMHUHOJIOTHS).

Pexomenoayuu no pabome ¢ nayunoti u yueonou iumepamypou

Pabota ¢ yueOHOI 1 Hay4HOH JIUTEpaTypoOl sBIsETCA IIaBHOM (OPMOI caMOCTOATENb-
HOM paboThl 1 HEOOXOAMMA MPU MOATOTOBKE K YCTHOMY OIIPOCY Ha JIaDOPAaTOPHBIX 3aHATHUSX,
K KOHTPOJIHBIM paboTaM, TeCTHPOBAHHUIO, SK3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIIMOH-
HOTO MaTepHajia — KOHCIIEKThI PEKOMEHAOBAHHOW JIMTEPATYPHI MO 33JaHHOM TemaTuke. Kon-
CHEKT JOJKEH OBITh BBIMOJHEH B OTJENIBHOW TETPaJH, COAEp)KaTh OTBETHI HA KaXKIbIH IO-
CTaBJICHHBII B TeMe BOIPOC, UMETh CCbUIKY Ha HCTOUYHUK UH(POPMAIMH C 005S3aTEIbHBIM yKa-
3aHMEM aBTOpPA, Ha3BaHMUS W roja U3JaHMs UCIOJIb3YEMON HaydHOU JnTeparypbl. KoHciekT
MOJKET OBITh OMOPHBIM (COAEPkATh JIMIIb OCHOBHBIE KIIFOUEBBIE MO3HUIMH), HO TIPU 3TOM O3~
BOJISIIOLIMM J1aTh MOJIHBIA OTBET IO BOMNPOCY, MOXET ObITh MOAPOOHBIM. OOBEM KOHCIIEKTa
oTpefieNiieTCs CaMUM CTyJIeHTOM. B mporuecce paboTsl ¢ yueOHOM U HayyHOU JIUTEpaTypoit
CTYJIEHT MOXET:

e JIeNIaTh 3allMCH 10 X0y YTEHHs B BUJE IIPOCTOTO WM Pa3BEPHYTOTO IIaHa;

® COCTaBIIATH T€3UCHI (IUTHPOBAHHUE HanboJyiee BaXKHBIX MECT CTaTbH WJIM MOHOTpaduu,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOpa);

® TOTOBUTH aHHOTALUU (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOThI);

HeoOxoaumMo oTMETHTD, YTO paboTa ¢ JTUTEPaTypoOil HE TOJIBKO IMOJIE3HA KaK CPEJICTBO
6osiee rIyOOKOro U3y4eHHs AUCUUILUIMHBI, HO U SIBJISIETCS HEOThEMJIEMON YacThio Mpodeccu-
OHAJILHOM JIeATEIBHOCTH OyIyILEro YUUTENsl.

Memoouueckue ykazanus no opeanuzayuu 6HeayoOumopHOU CAMOCMOAMENbHOU pabo-
mbi.

CamocrosTenbHas paboTa CTyAE€HTa CHOCOOCTBYIOT OpPraHU3alMH IMOCIE0BATEIBHOTO
U3y4eHMs] MaTepHralia, BBIHECEHHOTO Ha CaMOCTOSITEIbHOE OCBOEHHE B COOTBETCTBHUHU C yueO-
HBIM TJIAHOM, NPOrpaMMoi y4eOHOM AUCUUIUIMHBL. B kadecTBe popM camMoOCTOSATENBHOM pa-
OOTBI IIPU U3YyYEHUN AUCLHUILIUHBI IPEAIaratoTCs:



paboTa c HayyHOU U y4eOHOH IuTepaTypoi;

MOJIFOTOBKA pedepara, KOHCIIEKTA;

MOJIrOTOBKA K TECTUPOBAHHIO U YK3aMEHY.
odopmiteHre JadbopaTopHO pabOThI
MOJIrOTOBKA OTYETA 110 JIA00OPaTOPHOU paboTe

PEIICHUE paCYCTHBIX 3aaa4

3amaun caMOCTOSITEILHON pabOTHI:
oOpeTeHne HaBBIKOB CaMOCTOSITEIbHONW HAyYHO-HCCIIEIOBATENILCKON PabOTHl HAa OCHO-
BaHHMHU aHAJM3a TEKCTOB NCTOYHUKOB M MPHUMEHEHUS PA3IMYHBIX METOIOB MCCIIEI0Ba-

HUS;
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BBIpa6OTKa YMEHUA CaMOCTOATCIIbHO U KPUTUYCCKH IIOAXOJUTH K N3y4aCMOMY MaTCpH-

aiy.

Hcnonb3yeTcs TeCTOBBIM KOHTPOJIb, KOHTPOJIbHBIE PAOOTHI.
YueOHO-MeTOANYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM padoThl
CTY/€HTOB M0 TUCUMILINHE

HaumenoBaHue pasjaeia
(Tembl)
AMCUUILIMHBI

®opMBbI/BH/IBI CAMOCTOSI-
TeJbHOI padoThl

KoauuecTBoO
9acoB, B COOT-
BETCTBHH C
yueOHO-
TeMaTHYEeCKHM
IJIAHOM

Bseneunue

N3yuenne OCHOBHOW JMTEpa-
TypBbI
N3yuenune
JUTEPATYypBl

MONOJHUTEIHHON

4

OCHOBHBIE TOHATHUS U 3aKOHBI
XUMHNHU

N3yuenne OCHOBHOW JMTEpa-
TYpBI
N3yuenune
JUTEPATypHI
Odopmnenue
paboThI
[TonroroBka otdera mo Jjabo-
patopHoii pabore

IToaroroBka pedepara

MONOJHUTEIHHON

nabopaTtopHoOi

12

Ilepuoguueckuii 3aKOH  Kak
OCHOBa XHMMHYECKOH cHCTEMa-
Tuku. CoOBpeMEHHbIE MpeJl-
CTaBJICHUSI O TMEPUOJUYHOCTH
CBOMCTB 3JIEMEHTOB

N3yueHne OCHOBHOHM JuUTepa-
TYpHI
N3yuenue
JUTEPATyPHI
Odopmiienue
paboThI
[ToaroroBka pedepara
ITogroroBka ortdera 1o jaado-
patopHoii pabore

Pemenne pacueTHbIX 3a1a4

MONOJIHUTENHHON

n1abopaTopHOI

Peakuuun B Heopranumdeckou
XUMHUHA

W3y4yeHne OCHOBHOH JuTEpa-
TYpHI

W3ydeHune  IOMOTHHUTENBHON
JIUTEPATYPHI

Odopmiienne  1abOpaToOpHO
paboTHI

ITogroroska oruera 1o J1ado-
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paTopHoii paboTe
Pemenne pacueTHbIX 3a1a4

Xumudeckas CBSI3b

N3ydyenne OCHOBHOW JUTEpa-
TYpBI
N3yuenue
JTUTEPATYPHI
[TonroroBka pedepara
Odopmnenne  mabopatopHOU
paboThI

[ToaroroBka oTtdera mo Jabo-
paTopHo# paboTe

IToaroroBka KOHCIEKTAa

JIOIOJTHATEIbHON

KommiekcHble COCIUHECHUA

N3ydyenne OCHOBHOW JUTEpa-
TYpBI
N3yuenue
JTUTEPATYPHI
[TonroroBka pedepara
Odopmnenune  maboparopHoit
pabotsl [TogroroBka oryera mo
nabopaTopHoi pabore

I[OHOHHHTCHBHOﬁ

3aKOHOMepHOCTI/I IIPOTCKAaHWA U
THUIIBI XUMHWYCCKHUX peaKuHﬁ

W3yueHre OCHOBHOHM JUTEpa-
TYpBI
N3yuenue
JTUTEPATYPHI
Odopmnenue
paboThI
Pemenne pacueTHbIX 3a71a4
[TonroroBka otdera mo Jjabo-
patopHoii pabore

HOHOHHHTGHBHOﬁ

nabopaTopHOH

26

PactBopsl. CriocoObl BbIpake-
HUS COCTaBa PacTBOPOB

N3yuenne OCHOBHOW JMTEpa-
TYpBI
N3yuenune
JUTEPATYypBI
Odopmnenue
paboThI
Pemenne pacueTHbIxX 3a1a4
[ToaroroBka otuera mo jabo-
paTopHO# paboTe

MONOJHUTEIHHON

nabopaTtopHOi

12

CBoiicTBa pacTBOPOB 3JIEKTPO-
TuTOB. Teopust AIEKTPOJIUTH-
YeCcKOH AUCCOLUalluN

W3yueHne OCHOBHOM IuUTepa-
TYpBI
N3yuenue
JUTEPATyPHI
Odopmiienue
paboThI
Pemenne pacueTHBIX 33124
ITogroroBka ortdera 1o jaado-
patopHoii pabore

[ToaroroBka pedepara

JNONOJHUTENHHON

n1abopaTopHOI

16

10

I'mpponus

N3yuenue OCHOBHOW JATEpa-
TYypBl
N3yuenue
JUTEPATYpPHI

NONOJHUTENHHON

10
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Odopmienue
paboThI
Penrenue pacueTHbIX 3a71a4

paTopHo# paboTe

nabopaTopHOH

IToaroroska ortuera 1o Jiabo-

[TonroroBka pedepara

11. | OkucnuTeNnbHO- N3yuenne OCHOBHOW JUTEpa- 8

BOCCTAHOBUTEJIHHBIC PEAKIINH | TYPBI

N3yuenue JIOIOJTHATEIbHON
JTUTEPATYPHI
Odopmnenue  maboparopHOit
paboThI
Penrenue pacueTHbIX 3a71a4
[TonroroBka otuera mo Jjabo-
paTopHoO# paboTe

12. DnekTponu3. XuMuueckue uc- | Mzydenne OCHOBHOW JuTepa- 8

TOYHHUKH TOKA TYpBI
N3ydyenne  ONMONHUTEIBHOU
JUTEPATyPhI
Odopmnenune  maboparopHOit
paboThI
[TonroroBka otuera mo Jjabo-
paTopHoO# paboTe
[TonroroBka pedepara
[ToaroroBka KOHCIIEKTa
5 IPAKTUKYM IO JUCHHUIIJINHE
IInan naGopaTopHBIX 3aHATHI
Ne Tewma 3anaTHA JIuteparypa 3anauu UIsl CaMOCTOATENb-
HOTO pelIeHUs
1 | Jlabopamopnas paboma Nol. 4. c. 6-32.
OcHOBHBIE IIpUEMBI paObOTHI B
nabopatopuu (4 4).

2 | Jlabopamopnas paboma Ne2. 2.c. 18-29, 34-37. 5.c.25
Omnpenenenne oTHOCUTENBHON | 3. ¢. 5-23, 204-208. Ne 104, 109, 113, 124, 127,
MOJIEKYJISIpHOU Macchl okcuaa | 4. ¢.48-51. 132.
yraepona(lV) (4 q). 5.c. 12

Ne 29, 32, 35, 36, 45, 48,
57, 64, 66, 87.

3 | Jlabopamopuas paboma No3. 2.c.25-27. 5.¢.9
Omnpenenenne >KBuBasieHTHOW | 3. ¢. 19. Ne 5,7,8, 13, 16, 18, 38.
Macchl Maraus (4 9). 4.¢.51-55.

5.¢.7-9.

4 | Jlabopamopnas paboma Ne4. 1. c.5-46. 4.¢c.47 Ne 1,2,4,7.
[lepnonnueckuii 3aKoH U Tie- 2. c. 37-96.
puoamueckas cucrema J[. 1. 3. c. 23-56.

MenneneeBa. Ctpoenue aroma. | 4. 56-60.
(4 q).
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5 | Jlabopamopnas paboma No5. 3.¢.239-292. 4.¢.33-40. |4.c.47 Ne 1,2,4,7.
Knaccudukanus xumuueckux | 5. c. 29-36. 5.¢.36
peakimii (4 4). Ne 140, 144, 148, 160, 161,

164.

6 | Jlabopamopuas paboma No6. 1. ¢.201-210. 6.c.37 Ne 1-3.
KadectBennsle peaknuun Ha | 2.c. 245-254.

KAaTUOHBI U AaHWOHBI (4 U). 3.c. 159-162.
5. c. 29-36.
6. c. 37.

7 | Jlabopamopnas paboma Ne7. 4. c. 40-47. 4.c.47 Ne 3,5,6.
Kiaccel HeOpraHU4ecKux co- 5. c. 29-38.
eauHeHun (4 1).

8 | Jlabopamopuas paboma No§. 2. c.354-378. 5.c¢. 191
Kommiekcuple  coemmuenwus. | 3. c. 103-132. Ne 717, 720, 721, 722, 752.
[Tomyuenue u ycrouuBocts (4 | 5. c. 189-203.

).

9 | Jlabopamopuas paboma No9. 1. c. 107-114. 5.¢. 196
Kommnekcusie  coemunenus. | 4. c. 104-108. Ne 729, 731,733,
XuMmuyeckue cBoicTsa (4 ). 741,743,750.

10 | Jlabopamopnas paboma Nel(). | 1.212-214. 4, c.68 Ne 1,4,5,6,7.
CkopocTtb xuMHyeckoil peak- | 3.c. 188-198. 4. c. 62-70.
uu (4 4).

11 | Jlabopamopnas paboma Nell. | 1.¢.210-212. 4.c.73 Ne 1-4.
Xumuueckoe paBHoBecue (4 4). | 3. c. 198-208. 4. c. 70-72.

12 | Jlabopamopuas paboma Nel2. | 2. c.211-231. 5.c. 107
[TpuroroBneHNe pacTBOPOB 3. c. 144-152. Ne 393, 400, 403, 407, 422,
Pa3IMYHON KOHIIEHTPALIUU 5. ¢.103-107. 429, 443, 450, 451, 479,
(4 9). 488.

13 | Jlabopamopnas paboma Nel 3. JIOTI. JTUCT
[TpuroToBieHHE PaCTUTEIb-

HBIX UHJIUKATOPOB (4 ).

14 | Jlabopamopnas paboma Nel4. | 4. c. 88-96. 4.c.94 No 4,5,6.
CBolicTBa pacTBOPOB 3JIEKTpo- | 5. ¢. 120-127.

JUTOB.  DIEKTPOIUTUYECKAS
nuccormanus (4 4).

15 | Jlabopamopnas paboma Nel5. | 1.c.227-234. 5. Ne 585, 587, 588, 591.
[T'unponus (4 4). 4.c.97-99.

5.c. 141-148.

16 | Jlabopamopnas paboma Nel6. | 1. c. 234-240. 4.c. 118 Ne 2,7
OxucauTeNnbHO- 2.¢.259-273. 5.c. 148
BOCCTaHOBUTENbHBIE peakiuu | 4. c. 114-118. Ne 580, 583, 584, 609, 611,
(4 9). 5.c. 151-153, 155-164. 614, 636.
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17 | Jlabopamopnas paboma Nel7. | 2. c. 259-269. 4.c.94 No 4,5,6.
OxucauTenpHo- 3.c¢. 170-174. 6.c. 75 Ne 1-4.
BOCCTaHOBUTEINIbHBIC peakuuu | 6. c. 76.

(4 q).

18 | Jlabopamopnas paboma Nel8. | 2. c. 281-288. 5.c. 181

Onektponus (8 1). 3.c. 181-185. Ne 673, 674, 687,690, 963,
4.c. 129-131. 699, 700, 706.
5.c. 179-181, 183-187.

19 | Jlabopamopnas paboma Nel9. | 2. c. 685-693. 4.c.103 Ne 3,4,5.
Koppo3us u 3ammra metamioB | 4. c. 126-128.

(8 ).
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Jlabopamopnas pavoma Nel.
OcHoBHbIE IpHEMBI padoThI B 1a0opaTopuu
Ilpasuna mexnuku 6e3onacnocmu npu pabome 8 XuMU¥ecKou 1abopamopuu U oKkazaHue
nepeol nomMowu

[{enb: MO3HAKOMHTH CTYJIEHTOB C 000pyAO0BaHUEM JTaOOPATOPUH, C TIPABMIIAMH TEXHUKH 0€3-
OMACHOCTH, C IPUEMaMHU OKa3aHUs NEPBON MEAUIIMHCKON TOMOIIH.

PaGora B xumuueckoi J1abopaTopuu CBs3aHa ¢ HEKOTOPOH OMAacCHOCTBIO, MOCKOJIBKY
MHOT'H€ BEIIECTBAa B TOM WJIM MHOM CTENEHU SOBUTHI, OTHEONACHBI ¥ B3PHIBOOIIACHBI.

OnpIT MOKAa3bIBAET, YTO OOJIBIIMHCTBO HECUACTHBIX CIy4aeB, MPOUCXOASIINX B J1abo-
paTopuH, SABISETCS CIIECTBUEM HEOPEIKHOCTH U HEBHUMATEIBHOCTH PaOOTAIOITUX.

B03MOXHOCTh HECUACTHBIX CIIy4aeB MOKET ObITh UCKJIIOYEHA MPH BHIITOJHEHUH BCEX
Mep MPenoCTOPOKHOCTH. OOBIYHO XapakTep MpenyNnpeluTeNIbHBIX Mep, 00eCreunBaoINX
0€30MacHOCTh BBIITOJIHEHUS HKCIIEPUMEHTA, 3aBUCUT OT BUJa pabOTHI.



http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
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OpHako CyIIECTBYIOT OOIIME MpaBUiia, BHIOJHEHNUE KOTOPBIX 00S3aTEIIbHO ISl KaX-
JIOT0 paboTaroIIero B JAOOPATOPHH HE3aBUCHMO OT TOTO, KAKOW SKCIIEPUMEHT OH BBITOJIHSCT:

1. PaGorare omHOMy B 1abOpaTopuu KaTETOPUYECKH 3allpelaeTcsi, TaKk KaKk B cilydae
HECYaCTHOro cirydast OyJaeT HEeKOMY OKa3aTh IMOMOIIb MOCTPAIaBIIEMy M JTUKBHINPOBATH I10-
CJICJICTBUS aBapHUHU.

2. Bo BpeMs paboThI B 1a00paTopuu HEOOXOAMMO COOJIIOIATh YHCTOTY, TUIIHHY, IMTOPSIOK U
MpaBUJia TEXHUKU O€30MACHOCTH, TaK KaK IMMOCHEIIHOCTh, HEPSAIUIMNBOCTh YacTO MPHUBOJIAT K
HECYACTHBIM CJIy4asiM C TSHKEIBIMHU TOCIICICTBUSIMH.

3. Kaxapiii paboTaromuii 10JKeH 3HaTh, TJI€ HaXOIATCS B JIAOOPATOPUH CPEICTBA MPOTHBO-
MOXKapPHOU 3alMTHl M anTevKa, CoAeprKalas BCe HEOOXOAUMOE JUISl OKa3aHMS MEePBOM MOMO-
1IH.

4. Kareropudecku 3ampeniacTcs B 1JaOOpaTOpHK KypUTh, IPUHUMATD MUY, ITUTh BOIY.

5. Henp3st mpuctymnatek K paboTe, MOKa yyalrecs He YCBOST BCEH TEXHUKH €€ BBITOJHCHUS.
6. OTBITHl HY)KHO MPOBOJUTH TOJIBKOB YHUCTOM mocyae. [locie okoHyaHus SKCIIepUMEHTa Mo-
CyIly CIIEYET MBITh CPa3y kKe.

7. B mponecce paboTel HE0OX0aUMO COOIIOIATh YUCTOTY, aKKypaTHOCTh. CienuTh, 4TOObI
BEIIICCTBA HE MOMAJAId Ha KOXY JIUIA U PYK, TaK KAaK MHOTHE BEIIeCTBa (TaJIOr¢HOIIPOU3BO/I-
HbIe, (DEHOJBI, HUTPOCOCAMHECHHS, HEIIPEACIbHbIC COCIUHEHUS U JIP.) BBI3BIBAIOT pa3ipaxe-
HHE KOXKH U CIIM3UCTHIX 000JI0YCK.

8. Hukakux BelecTB B JIaOOpaTopuu He mpoOoBaTh Ha BKyc. HroxaTh BeliecTBa MOXHO,
JIUIIb OCTOPOXKHO HATIPABJISS

Ilepsas nomows npu 0dHco2ax u OmpasieHusx.

1. [Ipn TepMuyeckux OKOrax HEMEIJEHHO JeJatoT OOWJIbHBIE NPUMOUYKU CIIUPTOBBIM
pacTBOPOM TaHMHA, 3TUIIOBBIM CITMPTOM HIIM PACTBOPOM IEPMAaHTaHATA KaJIUS.
2. [Ipu oxxorax KuCIOTaMU HEOOXOIUMO Cpasy e MPOMBITH IMOPAKEHHOE MECTO OO0JIb-

IIMM KOJHMYECTBOM BOJbI, a 3aTeM 3-IPOLEHTHBIM pacTBOPOM T'MJpoKapOOHaTa HaTpus U
OIATH BOJIOM.
3. IIpu oxorax eAKuMH IIEIOYaMH XOPOUIO U OOMIIBHO NMOMBITh HMOPaKEHHOE MECTO
POTOYHOIH BOJAOH, 3aTeM pa30aBICHHBIM PAcTBOPOM YKCYCHOUM KHCIOTBI, a IMOCIE 3TOTO
OMATH OONBUINM KOJIUYECTBOM BOJIBI.
4. [Tpu momagaHuy KUCIOTHI WM MIEJOYH B TJa3a CIEAYeT Cpasy K€ MX MPOMBITh. J{Jst
3TOT0 HAINpaBJIAIOT HEOOJBIIYIO CTPYIO BOJBI TO B OJIMH, TO B APYro# Ia3 B TeueHue 3—5 Mu-
HYT. 3aTeM rja3a HeoOXOAMMO MPOMBITh MJIM PACTBOPOM THApOKapOoOHaTa HATpus (B cliydae
KHCJIOTBI), WJIK pacTBOPOM OOpHOM KHCIOTHI (B ciaydae menoun). [Tocae atoro HyxHo 00pa-
TUTHCS K Bpaudy.
S. ITpu oxorax (eHOJIOM MOPaXKEHHOE MECTO 00pabaThIBAIOT CIIUPTOM.
6. [Ipu oxorax 6poMOM KOXXH €ro OBICTPO CMBIBAIOT CIIUPTOM WJIM pa30aBIE€HHBIM pac-
TBOpOM Iiesioun. [Tociae 3Toro mopakeHHOE MECTO CMa3bIBAIOT CHEIHMATBLHON Ma3blo OT 0KO-
roB. [Ipu BApIXaHWU TapOB OpoMa HY)KHO TITyOOKO MOJBIIATE HAJ CTUPTOM. A 3aT€M BBIUTH
MOJIOKA U BBINTH HA CBEKUHUBO3IYXIO
7. Koxy, mopakeHHYI0 CHIBHO JEeHCTBYIOIIUM OpPTaHWMYECKHMM BEIIECTBOM, HYKHO
OBICTPO TMPOMBITH OOJBIIMM KOJMYECTBOM PACTBOPHUTEIS M IOCTPAJABIIErO JOCTaBUTH B
MEJIITyHKT.

Tywenue mecmnozo nodxcapa u copaujeti 00exicobi.
1. [Tpr BO3HUKHOBEHUH TIOKapa HEMEJICHHO OTKIIOYHUTD T'a3 M 3JIEKTPONPHOOPHI IO BCEH Ja-
6oparopun. beicTpo yOpaTk Bce roproure BellecTBa MojaiblIe OT OTHS, a IUIaMsl TYIIUTh Or-
HETYIINUTENIEM, TIECKOM WM HCIOJB3ys MPOTHBONOXapHOe oxaesyo. He cimemyer 3ammBaTth
wiamMsi Bojoil. Bo MHOrux ciiyyasix 3TO MPUBOJIUT JIMIIL K OOJBIIEMY pacHpOCTPAHEHUIO
TUTaMEHH U PACHIMPEHHIO oYara moxapa.
2. Ecnu Ha koM-1In00 3aropenach 0J1eXk/1a, HyXKHO ITOCTPaIaBIIEro MOBAINUTH HA MO U OBICT-
PO HOKPBITH BOMIIOUHBIM oJiessioM. Hu B koeM cirydyae Henb3sl 0exarhb, Tak Kak B 3TOM CiIydae
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IIaMsi TOJIBKO YCHIIUThCA. MOXKHO TYIIUTH Ha cebe oexay oOJIMBaHHUEM BOAON HIIM OBICT-
PBIM IIEpEKATBIBAHUEM I10 MOJY.
Jlabopamopnas paboma Nol
OcHoBHbIe NprUeMbl paboThI B JabopaTopuun

1. Oumucrka cyasdara meau(Il) nepexkpucraimzanuei

Llenwv padomwbi:03HaKOMUTHCS C OCHOBHBIMU IIpUEeMaMU padOThI B TaOOPaTOPHHH.

Ilepexpucmannuzayus. O4nCTKa TBEPAOIO BEIIECTBA METOJIOM MEPEKPUCTAIUIN3ALIMM OCHOBA-
Ha Ha TOM, YTO IPHU OXJAKJICHUH HACBIIIEHHOIO PacTBOpa OCHOBHOE BEILLECTBO, COJAEprKauieecs B
U30BITKE, paHbIlE JOCTUraeT Mpeiesia pPacTBOPHUMOCTH W BHINAZaeT B ocafok. Ilpumech ke
OCTaeTCsl B pacTBOPE, MOCKOJIBKY OTHOCUTEIBHO HEE PACTBOP IMPOAOHKAET OCTAaBaThCS HEHACHI-
meHHbIM. Ha TexHMueckux Becax B3BEChTE IPUMEPHO 3 T MEIHOIO KyIopoca, INOMECTHTE B
npoOUpKy U 1006aBbTe 5 MII QTUCTUITMPOBAHHOM BobL. [IpobupKy HarpeiiTe B IiiaMeHH FOPENKU MpU
IIOCTOSIHHOM BCTPSIXMBaHUU 10 kuneHus. [locie npekpamienust HarpeBaHus IPOOUPKY OXJIATUTE 10
KOMHATHOW TeMmIepaTyphl Ha BO3AyXe, a 3aTeM B JIe[IIHON Boje. BrlmaBiine KpUCTaLIbl OTHHIbH-
Tpy#Te Ha CKJIaT4aToM (DIIIBTPE.

Kpucramisl MmeHOro Kymopoca ¢ (puiibTpa BHICYILINTE MEKAY JUCTaMU (HIBTPOBATBLHOM Oymaru 10
TIOJTHOTO y/iajieHusI Biary (Toka Ha Oymare He MepecTaHyT IMOSIBIIATHCS ChIphIe MATHA). B3BeckTe momyyden-
HbII KPUCTAIOTUAPAT U OHPEIETUTE MACCOBYO JIOJTFO BBIXO/IA.

Ilepexkpucranauzanus AMXPpoMaTa KajJus

Huxpomar kanus KoCr,O7 yacto comepxut nmpumech cynbdara Kanus, 0T KOTOPOTO OH MO-
JKET OBITh OUMILICH MePEKPUCTATIIU3AIMECH.

B3Becuth Ha Becax 9 r quxpomara Kajlus W BBICHIIIATh B XMMUYECKUW cTakaH. PaccuuTars,
KaKoe KOJIMYECTBO BOJBI HAJO0 NMPHOABUTH, YTOOBI MONYYHTHh HackimeHHbIA mipu 70 °C pactBop.
OTMepuTh MEpPHBIM LWIUMHAPOM BOJY M BBUIMTh €€ B CTAKaH C HABECKOW IUXpOMara Kajwus.
Harpers cTakaH ¢ NPUTOTOBIEHHOM CMECBIO 1O KHUIICHUs, IOMEIINBAs pPacTBOP CTEKISHHOU
najnoukoil. Eciu B moiy4eHHOM pacTBOpe €CTh HEpacTBOPUMBIE MIPUMECH, TO €ro Hajlo Mpoduib-
TPOBaTh, IMOJIb3YSACh BOPOHKOW Ui ropsyero (QuibTpoBaHUS. ['Opsuuil pacTBOp OXJIATUTh,
IIOMECTUB CTAaKaH C PaCTBOPOM B HalIKy C XOJIOAHON BoAoM. M3MepuTh TemMnepaTypy OXJIaXkIE€HHO-
ro pactBopa. OOpasyrommecss KpucCTalibl OT(UIBTPOBATh, BBICYIIUTh MEXAY JBYMS JHCTaMH
¢uipTpoBasbHOM OyMaru u moctaBuTh Ha 30 - 40 MuH B cymmibHbIN mKad, Harpetsrit 1o 100 °C.
[locne oxnaxxaeHUs MONYYEHHBIH AMXpOMaT B3BeCUTh. ONpenenuTh BbIXOA B MPOLEHTaX I10
OTHOLICHHIO K UCXOJIHOM HaBECKE.

HccnenoBath MaTOYHBIA pacTBOP U OUYMIIEHHYIO COJIb HA IPUCYTCTBHE TaM Cyib(aTa Kaausl.
Jliis 3TOrO0 B OAHY MPOOUPKY HAJIUTH HEMHOI'O MAaTOYHOI'O pacTBOpPa, B APYroil pacTBOPHUTH B BOJE
HECKOJIbKO KPUCTAJIJIOB NEPEKpUCTANIN30BaHHON conu. K momyyeHHBIM pacTBopaM mpuOaBUThH IO
1 - 2 xamau KOHLIEHTPUPOBAHHOW COJITHOM KMCJIOTBI M pacTBopa xJopuctoro Oapus. Hammuume
0CaJIKa CBUJETENBLCTBYET O MPUCYTCTBUHU CyJb(dara Kaausl.

2. Bo3ronka (PaGota mpou3BOIUTCSI IO TATOM)

Mox wacto comeprxut Buary u coexurennst IC1, IBr, IC13 u T. x. J{ist TOro 94T06bI OUHCTHTH
€ro OT ATUX IPUMECEH, BO3TOHKY MPOBOJIAT B IPUCYTCTBUM OKCHJA KAIbLMS U HOANA KaJIHS.

OtBecuTh Ha Becax | r kpuctammmyeckoro rnoxaa, 0,1 r noguaa kanms u 0,5 © okcuaa KajabIusl.
[Tonmoxxuth Bce 3TH BeriecTBa Ha JHO (ap(opoBoii YalIku U MepeMelIaTh CTEKISHHONW MaloYKOi.
HakppITh wamky JTHOM KOHHYECKOW KOJIOBI, HamoJgHeHHOW Ha 1/3 xomomHou Bojou. Yamky
MOCTaBUTh HA aCOECTOBYIO CETKY U OCTOPOXKHO HATPETh.

Bo3zornannele KpucTasuibl ioa codpath ¢ HapyKHOW CTEHKU JTHAa KOJIOBI U B3BecUTh. Paccuu-
TaTh IPOLIEHT BbIXOJA HoAa.

3. [leperonka (AIUCTUILISAIUS) BOJBI

Cobpatb npubop 11 neperoHku Boabl. B konOy Bropra Hanmuts 1/3 ee o6bema BOIONIPOBOI-
HOM BO/BI, 10OABUTH TyJ]a HEMHOTO pacTBOpa MEIHOTO Kyrmopoca U Ha JTHO MOMECTUTh HECKOJIBKO
CTEKJIIHHBIX KalMWJUIAPOB Ui TOTO, YTOOBI JXKHJIKOCTh KHIlEna paBHOMepHO. Koily 3akpbITh
poOKOH, B KOTOPYIO BCTaBJIEH TEPMOMETP TaKUM OOpa3oM, 4TOOBI PTYTHBIM IIApUK €ro ObLI
HEMHOTO HW)KE YPOBHSI OTBOJIHOM TPYOKHM KOJIOBI. 3aloONHUATh XOJIOAUIBHHUK BOJIOW, U B TIPOJIOIIKE-
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HUE BCETO OIBbITA BOJA J0JDKHA MOJABAaThCS B HUJKHEE €r0 OTBEPCTUE M BBIXOJUTH YEPE3 BEPXHEE.
Harpets pactBop 10 KUMEHUs U OTOTHATH 25 - 30 MJ1 BOJIBI.

Ha yacoBoe CTEKJIO HaIUTh HECKOJBKO Kallelb IOJY4EHHOW IUCTHIUIMPOBAHHOW BOJIBI U
BBIMApUTH Ha ropenke. Ha npyrom crekie cienatb TO € C UCXOTHOM KUIKOCThIO. CpaBHUTH
pe3yJIbTaThl BbIIAPUBAHMSL.

4. Onpenenenue TeMnepaTypsl IIaBJIeHUS
CoOpatb ycTaHOBKY 110 pUCYHKY

ToHKO pacTepeTh B CTYNKE THOCYIb(GAT HATPUS U 3aMOJHUTh UM KOHYHK TOHKOCTEHHOTO, 3a-
MAassHHOTO C OJIHOW CTOPOHBI Kamuyuispa. 3aTeM MPUKPENHUTh MOCIEIHUN PE3UHOBBIM KOJIBIIOM K
TEPMOMETPY, KaK YKa3aHO Ha pUCyHKe. TepMOMeTp ONyCcTUTh B CTakaH C BOAOW. MenneHHO
HarpeBaTh BOJY, IEPEMEININBAs €€ BCE BPeMsI MEIIAJIKOM, U HaOII0aTh 32 BEIIECTBOM B KaNUJUISIPE.
Kak Tonpko copepkuMoe MOCIEIHEro CTaHET MPO3payHbIM, OTMETHUTH TEMIIEpaTypy, KOTopas U
OyzeT TeMIiepaTypol IIIaBIEHUs uccieayeMoro BeriecTBa. CpaBHHUTH MOJYYCHHYIO BEIMYHHY C
YKa3aHHOU B CIIPAaBOYHUKE.

5. OnpenesieHue NPOUEHTHOIO COEPKAHUA OKCHIA MeIH B MaJIaXUTe

[Ipu npokaMBaHUU MaJaXUT pa3jaraercs Ha OKCHJI MEJIU, BOAY U TUOKCHU/L yriepoaa

(CuOH)2CO3=2 CuO+H201+CO2 1

JIBa mocnegnux BemecTBa Jieryure. OKCHJI MEAU HEIETYyYuid, OH OCTAeTCs B TUIJIE B BHUJE
YEPHOTO MOpPOIIKa. 3Has MAacCy MajlaxuTa M MacCy OKCHJA MEIH, MOKHO BBIYMCIIUTH MPOIIEHTHOE
conepxanue CuO B Manaxure.

B3Becuts nmycroi tTurens ¢ TouHOCTHIO 110 0,01 1. Hackmate 1-2 r Manaxurta B TUTENb U B3BE-
cuTh ¢ TouHOCThIO 10 0,01 r. BcTaBuTh THrens B KepaMHUUYECKHIl TPEYroJIbHHK, MOMECTUTh Ha
TPEHOKHHK U TIPUCTYIUTD K MPOKATNBAHUIO.

Brauane HarpeBaTh MEJJICHHO, HE BBIITYCKasi TOPEJIKU U3 PYK, TaK Kak Mpu OypHOM pazioxke-
HUM MajlaxuTa YJIETy4YHBAIOIIMECS ra3bl MOTYT YyBJI€Ub 4acTh BemnlecTBa. IIpokamus 15 - 20 muH.,
OXJIAJIUTh U B3BECUTh TUIEJIb. 3aT€M BTOPUYHO MPOKAIUTH TUTENIb 5 MUH, OXJIATUTh U B3BECHUTh.
Ecnu nBa mocienHux B3BemMBaHUS pacxoAsaTcs He Oosiee yem Ha 0,02 T, IPUCTYNUTh K BBIYUCIIC-
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HUSM; eclii pacxoxaenue 6onee 0,02 r, mpoKanMBaHKWE U B3BEUIMBAHUE MPOJOIIKATH JJO TOCTOSH-
HOM MAaccChl.
Dopma 3anucu HabarOOeHUll

Macca mycToro Turis, r
Macca Turiisg ¢ MaJIaxuToM, T
Macca manaxuTa, T
Macca TUrIs ¢ OKCHA0M MU, T
Macca okcuga Meau, T
DKcnepuMeHTalnbHbIi nmpoueHt CuO
Teopernueckuii npoueHt CuO
OtHocHTenbHAs omnoKa, %

Buviuucnenus

Bo Bpems mpokaluBaHUs BBIUUCISIIOT TEOPETUYECKUI MPOIEHT OKCHAA MEAW B MajlaxuTe.
st 5TOr0 B CIPAaBOYHHUKE HAXOJAT OTHOCUTEIBHBIE MOJEKYJISIPHBIE MACChl MaJlaxuTa U OKCHUIA
MEJIM, COCTaBISIOT MPOIMOPLIUIO U TPOU3BOIAT CTEXUOMETPHUYECKHUE BHIYUCIICHHUS.

AHAJIOTUYHO BBIYUCISIOT MPOLEHT OKCHAA MEIU MO IKCIEPUMEHTAJIbHBIM JaHHBIM. 3Has
TeopeTnueckuii u HanneHHbli npaktudecku mpoueHTsl CuO B (CuOH)2CO3, MOXKHO BBIYHCIUTH
OTHOCHUTEJIbHYIO OLINOKY B %

NG~ WNE

_ (T—23)x100%
N T

K

rae K - otHocutenbHas ommbka, %; T - TeopeTHdeckuil MPOLEHT OKCHUAa MEU B MaJIaxuTe;
3 - 3KCIEpUMEHTAJIbHBII MPOLIEHT OKCUAA MEU B MaJIaXUTE.
[Tpu mpaBUIBHOM U TIIATETBHON paboTe OTHOCUTENbHAS OUIMOKA He JOJKHA MpeBblaTh + 1
%.
Jlabopamopuaa paboma Ne2.
Bonpocwt covecedosanus:

1. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOE yueHHe. AToMHUCTHKA J[anbToHa.
2. OCHOBHBIE 3aKOHBI XMMHH. 3aKOH MTOCTOSTHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOIICHUH.
3aKOH 00bEMHBIX OTHOIIECHUI.
3. OcHOBHbIE NOHSTHUS XUMHUU. ATOMHBIE M MOJIEKYJIsipHble Macchl. KonnuecTBo BemiecTsa.
MossipHast Macca U MOJISIpHBIH 00beM BerecTBa. OmnpeneneHne MOJSPHBIX Macc BELIECTB,
HaXOJSIIUXCS B Ta3000pa3HOM COCTOSIHUH.
["a30BbI€ 3aKOHBI:

3axon boiina-Mapuomma;

3axon Ieii-/lloccaxa-Lllapns;

3axon Aeoeadpo u 6160061 U3 He2O.
4. Moup — eMHUIA KOJIMYECTBA BELIECTBA.
5. CTpykTypa HeopraHudeckux BemecTB. [locTosiHHBIN U IepeMeHHbli cocTaB. opMybHas
Mmacca.
6. YpaBHenue MenpaeneeBa-Knanelipona. OnpeneneHne OTHOCUTENIbHBIX aTOMHBIX U MOJIE-
KYJISIpHBIX Macc.

OnpejeieHHe 0OTHOCUTEIbHOI MOJIEKYJISIpHOH Macchl okcuaa yriepoaa (1V)
Ilenv padomubi:n3ydnTh METOJ OINPENEICHHS] OTHOCUTEIBHON MOJEKYJISIPHOM Macchl Belle-
CTBa B ra30BOM COCTOSIHUH.
XoJ paboThl.

1. Cyxyto kon0y (200 — 250 M) MJIOTHO 3aKPbITh KPBIIIKOH, OTMETUTH KapaHJAIIoOM Ypo-
BeHb. B3BecuTh K010y C BO3yXOM - M.
2. Hanmomauts k010y CO2 n3 anmapara Kunma (4 - 5 MuH). 3aKpeITh MPOOKOM ¥ B3BECHUTH.
3. [IoBTOpHO 3amOIHUTH U B3BECUTH (T) — Ma.
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4. 3meputh 00BEM KOJIOBI, HATIOJTHUB €€ BOJOW U BBUTUTH B MEPHBIN UAUHAD - V (MI1).
5. Temniepatypy nepesectu B (K) - 7.

6. JlaBnenue ormetuts B (klla) — P.

7. Ilo ypaBHenuto MenjeneeBa — Knaiinepona paccuutarh Maccy Bo3ayxa - mas.

8. PaccunTaTh Maccy KOJIOBI M4 = M1 — Ma.

9. Onpenenuts Maccy CO2ms = My — Ma.

10. IIpuBectu 00BbEM rasza K CTaHAAPTHBIM

V,P, VP

T, T
VPT

V, = o
TP,

11. Beruuciuts Mossipayto Mmaccy CO2:
1) 10 OTHOCUTENBHOM MJIOTHOCTH 10 BO3AYXY

M (Coz): erI\: 6030 :

3
2) o MossipHOMY 00BEMY Trasza

m. 22,4
M(CO,)=—
VO
3) mo ypaBuenuto Menesneesa — Knaitnepona

m.RT
M(CO,) = F5>V .

12. PaccuuTaTh cpenHee 3HaueHne MoJisipHOi Maccsl CO2
13. BBIYHCIUTh OTHOCUTENBHYIO OITHOKY

- M, —M
e=—"2——""100%.

meop

14. Pe3ynbraTsl 0)OPMUTH B BUJIE TAOJIUIIBI

my m2 m3 my ms \Y t T P Vo Mep

® | @ (r) (r) @ | ) | (°C) | (K) | (xITa) | (1) | (r/moms)

Ilpocmeiuue cmexuomempuueckue pacuemst
IIpumep.
BeIunciniM MPOLCHTHBIN cocTaB KapOoHaTa kamust. MonekymsipHas macca M(K2CO3) = 2 -
391 + 12 + 3 - 16 = 138,2. CrnemoBarenbHO, COJCp)KaHUE Kaaus paBHO 56,59 %

( 78,2 .100) 12 100]

138,2 , copepkanue yriepoaa — 8,68 % (138,2

(i . 100)
34,73 9% +138.2

, COACPIKAHUC KHUCJIOpPOJa —

Ecnu n3BecTHO MPOIIEHTHOE COo/Iep KaHKue KaKIO0TO dJIEMEHTA, BXO/SIIEr0 B COCTaB JaHHO-
T'O BEIIECTBA, MOYKHO YCTAaHOBHTH ()OPMYITY 3TOTO BEIIECTBA.

IIpumep.

BriBenem popmyiy yriaeBogopona, coaepskamero 83,72 % yrinepona u 16,28 % Bogopoaa.
[110THOCTH MapoOB ATOTO YIIAEBOAOPOAA IO BOJOPOAY paBHa 43.

[Tpenmonoxum, 4To B MOJIEKYITY 3TOTO YIIIEBOJOPO/Ia BXOIAT X aTOMOB YIJIEpOJia U 'y aTo-
MOB BO/IOpOJIa, T. €. yrieBoxopon umeer ¢opmyiny CxHy. Macca yriepona B 3ToM coeinHe-
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HUU cocTaBUT 12 - X, a Bojopona 1 - y. OueBuIHO, COOTHOILIEHHE MacC yriepoja U BOJOPO-
Ja OyJIeT paBHO COOTHOILICHUIO MPOIEHTHOTO COIEPKAHUS ITUX IJIEMEHTOB B YTIIEBOAOPOJIE:
12x :y=83,72 : 16,28.
Paznenum cOOTBETCTBYIONIME WICHBI 3TOM MPOIOPLUU Ha AaTOMHBIE MACCHI YIJIEPOAA U BO-
nopoja:
12x 'y 83,72 16,28
21 12 1

Paznenum B ipaBoii 4aCcTy IPONOPLMMY HA MEHBLIEE U3 HUX:

x:y=1:2,33,
a 3aTe€M YMHOKHMM YKCJIa B IPaBOM 4acTU MPONOPLUH Ha 3:
X:y=3:6,99.

W3 naiiieHHoro BUIHO, YTO B UCXOAHOM YIJIEBOJOPOJIC Ha 3 aToMa yriepo/ia MPUXOAUTCS
7 aTOMOB BOJIOpOJia. DTOMY YCIOBHUIO O0TBeuaeT psia coenunenuit: Ca3Hz, CeHug, CoHor m 1. 1.

Xumudeckasi (opMyIia, TTIOKa3bIBAIOIIAs COOTHONICHHE aTOMOB B MOJICKYJIE, BBIPAXKCHHOE
MUHUMAJIbHBIMU YHUCIIaMH, Ha3bIiBaeTcs npocmetiwen. CnenoBatensno, C3H7 aBnsercs mpo-
cTeifmeit (opMyIi0il HCKOMOTO YIJIEBOJOPO/IA.

JI1st HaXOKIASHUS UCIUHHON XUMHUYECKON (OpMYIbl COEAMHEHHUS HEOOXOIMMO 3HATh €ro
MOJIEKYJIApHYIO Maccy. [lo ycrmoBuI0 3aaun MmIOTHOCTH YIIEBOAOPOJAA MO BOJAOPOAY paBHA
43. CnenoBaTenbHO, €r0 MOJIEKYJSIpHAst Macca corjacHo ypaBHeHHio M = 2 Dy Oyner paBHa
2 - 43 =86.

HaiinenHas BenuunHa BIBOE IIPEBBIIIAECT MOJIEKYISPHYIO MacCy, OTBEYAIOLIYI0 ITPOCTEH-
ureit popmyne CsHz, cienoBarensHo, ncTUHHAS Gopmysia uckoMmoro yrieBogopona CeHua.

IIpumep.

BriBegem mpocreiiiyto ¢popmyny coenuHeHus, conepsxkamiero 17,1 % xansius, 1,7 % Bo-
nopona, 26,5 % docdhopa u 54,7 % kucnopona. 3anuiieM GopMyiTy UCKOMOTO COCIUHEHHS
cnenyromum obpazom: CaxHyP,Oy. [lpuHuMas Bo BHHMaHHE MPOIEHTHBIM COCTaB COeIUHEe-
HUS, 3aIICHIBACM:

40x :y:31z:16v=17,1:1,7:26,5:54,7,
U jayee:
171 17 265 54,7
x:yiz:v= 40 1 3116
X:y:z:v=0,43:17:0,86:3,42.
Pa3nenuB uncna B mpaBoit 4acTU COOTHOIIEHUS HA MEHBIIIEE U3 HUX, TTOJIYIHM:
X:y:z:v=1:385:2:7,95.

[Tomy4yeHHBIE TaHHBIE MO3BOJIAIOT 3aKJIIOUYUTh, YTO TpocTeiimas GopMmysa HCKOMOTO CO-

enunennst — CaH4P20g uimu Ca(H2PO4)s.

I'a3oBbIe 3aKOHBI
IIpumep.
BrruucanTte MOSIpHYIO MacCy MOHOOKCH/Ia a30Ta, MIIOTHOCTh KOTOPOTO 1O BOJOPOIY paB-
Ha 15. M(NO) =2 -15 =30 r/moub.
Bbruuciute MOJISIpHYIO Maccy OyTaHa, €Ccili €ro INIOTHOCTB 1o Bo3ayXy paBHa 2. M(C4Hio)
=2 -29 = 58 r/mMOb.
st onpenenenus MOJIIPHOM MacChl ra3a MOKHO HCIOJB30BaTh MPEACTABICHUE O €r0 MO-
JAspHOM 00Bbeme. Mo JTH000ro ra3a Mpo HOPMANBHBIX YCIOBHSX 3aHUMaeT oobem 22,4 1.
CriemoBaTenbHO, €CITM M3BECTHA MAcca M HEKOTOPOro o0bemMa V raza mpu HOPMaIbHBIX yCIIO-
BUSIX, TO M MOXHO BBIUYMCIUTH MO MPONOPLIUHU:
V 11 raza umMeroT Maccy m r
224 1-’- XT
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224-m

x= V ;M=xr/Moib
IIpumep.
BoeryrcnuTh MOJISIPHYIO Maccy 3TaHa 5,6 J1 KOTOPOTO MPU HOPMAIBHBIX YCIOBUSX UMEIOT
Mmaccy 7,5 T.
5,6 11 3TaHa UMEIOT Maccy 7,5 T,
a224m1-"- Xxr
22,4-75

x= 96 =30r.
3Ha$I MOJ'I}IpHyI-O Maccy ra3a JICTKO BBIYUCIUTH €TI0 IINIOTHOCTSH I10 BO,Z[OpOI[y, Bosz[yxy NN
TH000MY IpyroMmy rasy, MOJIsipHasi Macca KOTOPOTO U3BECTHA.
BBI‘II/ICJ'II/ITI) ITIJIOTHOCTH 11O BOI[OpO,Z[y TCMHUOKCHIa a30Ta.
M(N,0) (2-14+16)

Du(N20)= 2 2 =22
Haiiti TuoTHOCTB IO BO3yXY TeTpadTopuia KPeMHHSL.
M(SiF,) (28+4-19)

Duosa (SiF2) = 29 29 =359
N3mepenuss 00beMOB ra3oB 00ObIYHO IIPOBOJAST MPU YCIOBUSAX, OTIMYHBIX OT HOPMaJIbHBIX.
Jns npuBeneHus o0bema raza K HOPMaJbHBIM YCIIOBHUSIM HCIOJIB3YIOT YpPaBHEHHE OOBEAU-
HEHHOT'0 Ta30BOro 3akoHa bounma-Mapuorra u ['eit-JIroccaka:

LONS 3%
T, =T
B »ToM ypaBHeHUM V — 00beM JTaHHOW Macchl raza Npu 3aJaHHbBIX JABJICHUU P U TEMIIe-
parype T (B KenbBuHax); Vo — 00beM 3TOil jxe Macchl rasa npu HOPMAJIbHBIX YCIOBUSAX (TIPH
nasnenun 101325 Ta, i 760 MM pT. cT. 1 Temriepatype 273 K).
Ecnu V, o3HauaeT o0beM, 3aHMMAaeMblid IPU HOPMAJIbHBIX YCIOBUSAX 1 MojeM rasa, T. €.
POVO

22,4 11, TO U BCEX T'a30B COOTHOUICHHE T OyzeT MOCTOSIHHOM BeNWYMHON. DTa BeTU4u-
Ha Ha3bIBAETCSl VHUBEPCANbHOU 2A3060U nocmoanHou, 0003HavaeTcst OykBod R, umeer pas-
MepHOCTh ennHuna sHeprun/(Kenbus -Monb). Yucnennoe 3HaueHue R 3aBUCHUT OT enuHuUL, B
KOTOPBIX BbIpaxkaeTcs 00bEM U JIaBJIEHUE rasa.

B Mexnynapoanoii cucteme enunuil (CH) naBnenue Beipaxkaercs B nackansx (Ila, 1 Ila =
1 H/M?), 06beM B Kybuueckux MeTpax (M°), cleJoBaTebHO 3HAYEHHE YHUBEPCANBHOM ra3o-
BOI MOCTOSIHHOM OIPENEIAETCS 3HAUEHUEM:

1,013-10°-22,4-10°°

R= 273 1,013 -10°-22,4 -10-3/ 273 = 8,314 JIx/(K - Moib).

B nmpaxTrke XUMHYECKUX MCCIIEJOBaHUN 00bEM U JJaBIEHUE YaCTO BBIPAXKAIOT B €IMHHIIAX
JIPYTUX CUCTeM: 00BeM — B JIMTPAX WM MHJUIMIMTPAX, NABICHHE — B aTMocepax HITH
MWUIHJIUTpaX pTyTHOro crosiba. Jlis mepeBoaa pe3ynbTaToB M3MepeHMid B eauHuusl CU
MOJIB3YIOTCSI COOTHOIIICHUSIMH

1 atm =760 MM pt. cT. = 101325 Ila
1 MM pr. cr. = 1,31 -103atm = 133,322 ITa.
Ecnu naBnenue po BeIpaxkeHo B atMocdepax, a o0beM Vo — B JIUTPaX, TO:

1.22.4
R= 273 =0,082 1 -artm/(K -moub).

Jns cimyyasi, KOTzia po BBIPAXKEHO B MUJUIMMETPAX PTYTHOTO cToi0a, a 00beM Ve — B MUJI-
JTUIUTPAX, TOTYUUM:
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760- 22400
R= 273 = 62360 mu ‘MM pT. c1./(K -MOmB).
(A A A
[ToncraBuM B ypaBHEHUE To = T pmecro To MOCTOSIHHYIO R U moiryuum ypaBHe-
HUe i | Mo raza:
PV

T =R, mwmpV=RT
Jlyist n MoJieit raza 3To ypaBHEHUE MPUOOPETACT CICTYIOIIHIA BH/I;
pV =nRT
OTO ypaBHEHME IOIY4YMJIO Ha3BaHUE ypasHenue Knanetipona—Menoeneesa. Y4nuTbiBag,
YTO YUCJIO MOJIEH raza n paBHO OTHOILIEHHIO MAcChl ra3a B rpaMMax K ero MoJIbHOW Macce, T.
e. n = m/M, ypaBHenue Knaneiipona—MeHneneeBa 4acTo MpUMEHSIOT B BUJIE:

(EJRT
p-V= M .

VYpasnenue Knaneiipona—MenzaeneeBa no3BoJIE€T PACCUUTATh MOJISIPHYIO Maccy, a CIeao-
BaTEJIbHO U MOJIEKYJISIPHYIO Maccy JIF00Oro BEIIECTBA, HAXOAIIETocs B ra3000pa3HOM COCTO-

SIHUU:
mRT

M= PV
IIpumep.
BbIuucinuTh MONEKYISIpHYIO Maccy AMATUIIOBOTrO 3¢upa, eciau 215 mu ero napos npu 77°C
u nasneHuu 700 MM pT. cT. umeroT Maccy 0,51 r.

mRT 051 62360-350

M= PV = 700- 215 =74 r/moinb
Momnsiprast Mmacca TUATUIOBOTO 3(pupa paBHa 74 T/MOJIb, CIEIOBATENIBHO, €T0 MOJIEKYJISIP-
Has Macca 74 a.e.M.
Haiitu monexynspHyto Maccy okcuga yraepona (IV), ecnu 73,3 r ero npu 27 °C HaxosCh
B cocynie eMkocThio 10 11, co3naroT nasienue 4,1 aTm:

73,3-0,082 - 300

M= 41-10 = 44 r/monb.
CrnemoBaTenbHO MOJIEKYIISIPHAS Macca JUOKCHIA yriiepoja paBHa 44 a.e.M.
Jlabopamopuaa paboma Ne3
Onpeodenenue IK6UBATEHMHOU MACCHL MACHUA
Bonpocwl cobecedosanus:
1. XuMuueckuii 5KBUBAJICHT:

- DKBUBAJICHT DJIEMEHTA
- SKBUBAJICHT CJIO)KHOT'O BEIIECTBA: OKCH/IA, KUCIIOTHI, OCHOBAHUS, COJIH
DKBUBaJCHTHAs Macca.
OKBUBAJICHTHBIN 00BEM.
CooTHOIIIEHHE MEXYy MOJSIPHON Maccoil, SKBUBAJICHTOM M SKBHUBAJICHTHOM MacCOi
BEIIeCTBA.
5. Merons! onpeneneHus SKBUBAICHTA DJIEMEHTA!

- METOJT IPSIMOTO OTIPEICIICHUS;

- METOJ1 KOCBEHHOTO OMPE/ICICHHUS,

- METO/]1 BHITECHEHUSI.

o

Jlabopamopuasa paboma
Llenb padbompi:3ydnTh METO]I OTIPEACIICHHUS MOJISIPHOM MacChl SKBUBAJICHTA METAJLIA.
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XoJ paboThl.
1. Paccuntars HEOOXOIMMOE KOJIMUYECTBO CEPHON KUCIIOTHI
Mg + H2SO4 — MgSO4 + H21.
2. [IpoBeputh prOOP HA TEPMETUIHOCTD.
3. IlomecTuTh MeTaI B MPOOUPKY M IUIOTHO 3aKPHITH MPOOKY.
4. IIponsBecTy B3aMMOIEUCTBUE METAILIA C KUCIOTOM.
5. I3mepuTh 00beM BBIACTUBILErOCS ras3a.

Cobpatp mpubop no pucysky. IIpubdop, cocrosiuii u3 6ropetkn 1 (emMmKkocThio 50 M),
COCMHEHHOW IMOCPEICTBOM PE3MHOBBIX TPYOOK C BOPOHKOH 21 MpOoOUpPKOH 3,yKpermuTh B
mraTuBe. bropeTky U mpoOUpKy IJIOTHO 3aKpBITh IPOOKaMHU, Yepe3 KOTOpble IPOXOAAT CTEK-
JSTHHBIE TPYOKH.

Ilepen HavaoM OIbITa MPOBEPUTH IPUOOP HA TEPMETUYHOCTb.

IIposedenue onvima

B3Becurts kycouek jeHTsl MarHust okosio 0,03 r. BeiHyTh npoOKy U3 MpOOHpPKU U mepe-
JBUKEHUEM BOPOHKH YCTAaHOBHUTH YPOBEHb BOJIbl B OIOpPETKE Ha HYJEBOM JIEJICHUU WUJIU He-
MHOTO HUXE.

Otmeputh 5 Mi1 pa30aBIEHHON CEpHOM KHUCIIOTHI U BJIMTHh B NMPOOUPKY Yepe3 BOPOHKY
(mouemy?). I1on0KUTH JEHTY MarHusl Ha CyXyl0 CTEHKY IpPOOMPKU TaK, yTOObl MarHWi He
colnpukacaics ¢ cepHoi kucioroil. [IpucoeauuTh NpoOUpKy K NMpuOOPY, MIOTHO 3aKPHIB €€
npoOKoi. 3aTeM MepeBHKEHUEM BOPOHKHU MPHUBECTH BOLY B OIOpETKE U B BOPOHKE K OJIMHA-
KOBOMY ypOBHIO (3aueM?). OTMETUTD U 3amucaTh ypOBEHb BOJbI B OIOpETKE, IPOU3BES OT-
CYET M0 HIDKHEMY MEHUCKY HUAKOCTH ¢ TOUHOCThIO 10 0,1 M.

CTpsiXHYTh Mariuii B cepHyro Kucioty. Uto npoucxoaut?

[To okOHYaHUU peakIu AaTh NPOOUPKE OCTHITH 10 KOMHATHOM TeMIeparypsl, OCie ye-
IO CHOBa IIPUBECTH BOAY B OIOPETKE Y BOPOHKE K OJIMHAKOBOMY YPOBHIO, OTMETUTh U 3allU-
caTh ypOBEHb BOJBI B OIOpETKE.

OTMETHUTh U 3amucaTh MOKa3aHUs KOMHATHOTO TepMoMeTpa u 6apomeTrpa (1 MM pT. CT.
= 133,3 Ila) Bo BpeMs ONBbITA.

[TpuGop asnst onpeneneHns SKBUBAJICHT-
HOW Macchl MeTaja:

1 - Bropertka; 2 - BOpOHKa; 3 - IpOoOHpKa.

st Toro, 4TOOBI TIPOBEPUTH MPUOOP
Ha TeépMETHYHOCTh, HEOOXOAUMO B OropeT-
Ky HaJIUTh BOAY, KOTOpasi 3aroJIHsIeT TakK-
K€ U PE3UHOBYIO TPYOKY, COETUHSIOLIYIO
OIOpETKY C BOPOHKOW. 3aTeM OropeTKy 3a-
KPBITh MPOOKOM, COEMHUTH ¢ MPOOUPKOIL
¥ 3aMETHTh YPOBEHb BOIBI B OOpETKe.
OnyckaHueMm KoJjblla INTaTHBa IepemMe-
CTHTH BOPOHKY BHH3. Ecim mpubop repme-
THYEH, TO B MEPBbIii MOMEHT MpHU OITyCKa-
HUHM BOPOHKH YPOBEHb BOIBI B OIOpETKE
HEMHOTO MTOHMKAETCS, HO TIOTOM OCTAeTCs
MOCTOSTHHBIM. Ecin jxe ypoBeHBb BOABI Oy-
JIeT TIOHM)KaThCs HEMpEphIBHO, 3TO O3HA-
4aeT, 4To MpUOOp MPOIyCKaeT BO3AYX M
CJIelyeT UCIPABHUTH JE(PEKTHI, AOIMYIICH-
HBIE TIPU €ro cOOpKe.
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@Dopma 3anucu HabIOOeHUl
Macca maraus — m(r).
Temneparypa — t°(C).
Atmocdepnoe naBnenune — p(klla).
JlaBiieHHE HACBHIIICHHOTO BOASHOTO mapa (tadiu. 1) — h(kIla).
YpoBeHb BOJIBI B OFOPETKE 10 peakiuu — ai(Mir).
YpoBEHb BOJIBI B OFOPETKE MOCIIE peaKii — az(Mir).
Obpabomka pe3yibmamos
1 Brpruucnute 00beM BOAOpOAaA (B MiT), BRITECHEHHOT'O MarHUEM
pu Temiieparype t u naBieHuu p.
BbrurciuTh napipiainsHoe gaBieHue Bogoposa: Py~ Patm - h
3. IlpuBectu HaiiieHHBII 00BEM BOJOPO/Ia K HOPMAIIBHBIM YCIIOBHUSIM, UCIIONIB3YS O0bEIH-
HEHHOE ypaBHEHHE ra30Boro coctosiHus. Clieayer y4ecTh, 4TO BOJIOPOJI COOpaH HaJ
BOJIOH, IOTOMY B YpaBHEHHE BMECTOP CIEyeT MOCTABUTh Ph.
BbraucnnTh Maccy BBIACTHBIIETOCS BOIOPOIA.
Paccunrtarh HKBUBaJIEHTHYIO MacCy MarHusl.
OnpenenuTh aOCOTIOTHYIO U OTHOCHTEIIBHYIO OLIHOKY OITBITA.
Pacuernbl 10 ypaBHeHHSIM XMMHYECKHX peaKkuuii

o0k wdrE

N

o o1 A

IIpumep.

OnpenenuTb KOJIMYECTBO I'paMMOB (pocdara Kanusi, KOTOPBIA MOJYyYUTCS MPU HEUTpasu-
3amuu (HochOopHOM KUCIOTH 42 T THAPOKCHIA KaJHS.

B cooTBeTcTBUU C IPUBEJECHHBIM BBIIIE XMMUYECKUM YPABHEHUEM PELIMM IPOIOPLUIO:

168 r runpokcuaa kamus oopasyror 212 r pocdara kamus,
a42r ruapokcuaa —“— Xr docdara
x =42 -212/168 =53 1.

B ypaBHeHuu peakuuu ko3(hGUIUEHTHI Nepe]] ra3000pa3HbIMU BEIIECTBAMH MTOKA3bIBAIOT
HE TOJIbKO COOTHOILIEHUE MACC PEarupyrouInuX ra3oB, HO U UX 00BEMHBIE COOTHOLIEHUS. DTO
MO3BOJISIET PACCUUTATh OOBEMBI YUACTBYIOIMX B PEAKIIMU Ta30B HEMOCPEICTBEHHO MO YpaB-
HEHUIO MUHYS BBIYHUCIICHHS MAaCcChl rasa.

Ipumep.

[Ipu B3auMOJEHCTBUM METAUTMYECKOTO HATPUsS C BOAOW Bbaenuioch 280 M Bomopoja
(mpu H. y.). CKOJIBKO TpaMMOB HaTpHs BCTYIUIIO B PEAKIHIO?

3anuinemM ypaBHEHHE peaklii B3aUMOAECHCTBUSI HATPUSI C BOJIOM:

2 Na + 2 H20 = 2 NaOH + H,T
46 36 80 22,4

N3 ypaBHeHHUs cieqyeT, uTo 2 Moist HaTpus (2 23 1) BBITECHSIOT U3 BOJbI | MOJIb BOIOPO-
na (22,4 n npu H. y.). KonruecTBo BCTYNHMBIIETO B PEAKIUI0 HATPUS MOKHO HAWTH IO IMpPO-
opLUun

46 r HaTpHs BBITECHSET U3 BOABI 22,4 11 BOIOPOJA,
a x r Hatpus —*—0,28 n
x =46 -0,28/22,4= 0,575 1.
Jlabopamopnas paboma Ne4.
Ilepuoanueckuii 3aKoH U nepuoanyeckas cucrema /J[.U. Menaeneea.
Ctpoenue atoma
Bonpocwl covecedosanus:

1. DxcnepuMeHTalIbHBIE 000CHOBAHHUS MIPEACTABICHUN 00 aTOME KaK CI0XKHOM cucTeMe.
OTKpBITHE JIEKTPOHA.

2. Mopens atoma Tomcona. OmneiTel Pezepdopaa mo paccessauto o-uactuil. [Inanerapnas
Mozenb aroMa. Ee tocronHcTBa M HenocTaTku. McxomHble TEOpETHYECKHE U DKCIIEPUMEHTAIIb-
HBI€ MIPEANIOCHUIKN Pa3pELIeHNs] BHYTPEHHUX IPOTUBOPEUNH TUIAHETAPHON MOJEIIH.

3. KopnyckynsipHO-BOJTHOBOM Ayayin3M u3nydeHusi. KBantel. YpaBuenue [lnanka.

Oo6mwsacHenue Gporodddexra JitHmTeitHOM. DOTOHBI.
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4. Teopus atoma Bozmopoaa no H. bopy (ocHoBHble moctynarbl). CHEKTpbl aTOMOB.
OOBsicHEHHE CIIEKTpa aToMa BOo0posa. BHyTpeHHUe NpoTHBOpeYnss TEOPUH aToMa BOJOpoJa
1o H. bopy 1 oneITku UX yCTpaHEHMUS.

5. KopnyckynsipHo-BOJIHOBOM Ayanu3M yactull. Bonnsl JIyn ne bpoind. [lpunuun nHe-
omnpenenenHocreil ['eitzendepra.

6. KBaHTOBO - MexaHMUecKas MOJIeNIb aToMa BojopoJa. KBaHTOBbIE uncia Kak mapamer-
PbI, ONPEIEIIAIONINE COCTOSTHUE 3JICKTpoHa B atrome. [ aBHoe(Nn), opoutansHoe (I), MarHuTHOE
(my). dusHUecKUit CMBICT KBAHTOBBIX YUCEIL.

7. Atomubie op6utanu (AO). OcHoBHOE U BO30YKJIEHHOE COCTOsIHUE. BhIpoxkaeHHbIE
cocTosiHus. Bux aToMHBIXS-, p-, d-, f-opOuTaneii.

8. CoOCTBEHHBIH YriIOBOM M MAarHUTHBIM MOMEHTHI 3JIEKTPOHA (CIIMH) M CIIMHOBOE KBaH-
TOBOE YUCIIO Ms. EMKOCTB 3JIEKTPOHHBIX CIIOEB.

9. MHOrO37IeKTPOHHBIE aTOMBI. TpH MpUHIMIA 3aMI0JHEHHU OpOUTAIel B aToMax: MPHH-
LIUIT HauMeHbIlel 3Hepruu, npunuun (3anper) [laynu, npasuno Xynna. [Topsnok 3anonHenus
atomHbIxopOutaneii. IlpaBmia KneukoBckoro. DnekrpoHHble (opmynbl. CHMBONIMYECKas U
rpaduydeckas GopMbl 3aITUCH HIIEKTPOHHBIX (GOpPMYII.

10. CgoiicTBa H30JUPOBAHHBIX ATOMOB:

a) aTOMHbIE painychl (KOBAJEHTHBIE, METAJUINYECKUE);

0) PHEpPIrUs MOHU3AIINY;

B) CPOJICTBO K 3JIEKTPOHY;

I') 2JIEKTPOOTPULIATEIBHOCTh. OTHOCUTENBHASL AIEKTPOOTPHULIATEIBHOCTb.

1) MarHUTHBIE CBOICTBa aTOMOB. J[MaMarueTusmM, apaMarHeTH3M.

11. Otkportue nepuomaudeckoro 3akona J. . MenneneebiM. [IpuHin nocTpoeHust eCTecTBEHHOM
cucTeMsl 3eMeHToB. Mcnonb3oBanue J1. 1. MeHeneeBbIM MeTO1a MHTEPIIONSALMH IS UCIIpaBJie-
HHS aTOMHBIX MacC U IPEJCKa3aHUsl CBOMCTB €IIe HE OTKPBITBIX AJIEMEHTOB. DKCIIEPUMEHTAIBHOE
MOATBEP K ICHUE TEOPETUUECKUX Tpeackasanui [l. 1. Menneneesa.

12. Bonpockl, TOCTaBJICHHBIE TIGPUOIITICCKIM 3aKOHOM U TIGPHOITIECKON CUCTEMOM, UX Pa3pelleHue ¢
HO3MLMI MPEeICTaBIeHUH 0 cTpoeHHH atoMoB. CoBpeMeHHas (POPMYITMPOBKA MEPHOITUECKOTO 3a-
KOHA.

13. Tlepriogyeckas cucTeMa KaK eCTECTBEHHAs! CUCTeMa 3J1eMEHTOB. JUTMHHas U KopoTKast (opMbl
nepuoanyYecKrx Tadmuil. [leproapl, rpyrmbl, HOATPYIIIBL.

14. ®usnyeckas OCHOBA MEPUOIMUYECKOrO 3aKoHA. CBs3b TOJMOXKEHHS 2JIEMEHTa B MEPUOIMUYECKON
CHCTEME C IEKTPOHHBIM CTPOEHUEM €ro aroma. OCOOEHHOCTH AMEKTPOHHBIX KOH(UTYpaIii aToMOB
3JIEMEHTOB IVIaBHBIX U TIOOOYHBIX MOATPYIIIL. DJIEMEHTHI S-, P-, d- u f- cemeiicTs.

15. CBsI3b CBOICTB 3JIEMEHTOB C UX IMOJIOKEHUEM B ITEPUOINUECKO cucTteme. VI3MeHeHne BenunH
PaaryCcoOB, SHEPTUil MOHM3ALMM, CPOJCTBA K 3JIEKTPOHY U AJIEKTPOOTPHULIATEIBHOCTH aTOMOB 3JIe-
MEHTOB C POCTOM 3apsiJIOB UX sIIIED.

16. IlepnoauHOCTh MU3MEHEHHUSI CBOMCTB SJIEMEHTOB KaK IMPOSIBIICHUE TIEPUOANYHOCTH W3MEHEHUS
AMIEKTPOHHBIX KOH(Urypauuii aroMoB. D eKT MPOHUKHOBEHUSI 3JIEKTPOHOB K S/IPY, KaHOCHUM-
metpus, d- u f- oxarue.

CrpoeHue BeuiecTBa 1 ONpeiesieHue CBOMCTB aTOMOB U BEIIECTB, CBA3aHHBIX C UX CTPO-
€HUEM.

[Ipu kBaHTOBOM MeEpexo0/ie U3 OJHOI0 SHEPTETUYECKOTO COCTOSHUS B APYrO€ BbIIEISIET-
Csl MJIU TIOTJIOIIAETCS] SHEPTHs, YTO OOBACHIET MPOUCXOXKAECHUE aTOMHBIX CIIEKTpoB. CHEeKTp
CILY’KMT OJIHOM M3 BaXXHEHUILINX XapaKTEPUCTHK aTOMa U OTPa)KaeT ero BHYTPEHHEE CTPOEHUE.

Hanpumep, npu BHECEHUH MeTaJula WM €ro COJU B IUIaMs TOpeNKU o0pa3yrouuiics nap
B35ITOrO BELIECTBA, COCTOSIIMM M3 aTOMOB WJIM MOHOB METAJIOB, MOTJIOMIAET M HCITYCKAaeT
(doToHBI C onpeneneHHON ATMHON BoMHBI A.Eciu A cOOTBETCTBYEeT BUAMMOM OOJIACTH CIIEK-
Tpa, TO IUIaMs OKPAILIMBAeTCs B OMpeeseHHbI 1BeT. [0 1BeTy miaMeHu, cpaBHUBas €ro co
CHEKTPOM BUIMMOM obnactu (puc. 1, a), onpenensieM A U pacCUUTHIBAEM HEPTUI0 aKTUBAIIMU

EpneKTpoHOB B aTOMAax WM HOHAX MccleAyeMoro Mmerasuia o gopmyne [lnanka:
Es= hv = hc/k,
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roe h = 6,626 - 1073 Ik - ¢ — mocrosgaHas Ilmanka; ¢ =3 - 108 m/c — CKOpOCTb CBETA.

MHorue Gpu3NKO-XUMHUUYECKHE CBOMCTBA KPUCTAUNIMUECKHUX BEIIECTB OMPEACIISIIOTCS TH-
MIOM XUMHUYECKOU CBSI3M MEKIy 00pa3yIoIMMHU WX YacTUlaMU. B cOOTBETCTBHHM C 3TOH Kilac-
cudukanyend KpUCTAIIBI TOPA3ICISIOT Ha MOJICKYJISpPHBbIC, aTOMHbBIC, HOHHBIE, METaJLTHYe-
CKHE.

Hawnbonee npoyHbie KPUCTALTUYECKUE PEIIETKH — aTOMHBIE U MOHHBIE — IPHIAIOT Be-
IIECTBAM TYTOIUIABKOCTh. ATOMHBIE KPUCTAIBI HEPACTBOPUMBI, a MOHHBIE KPUCTAJIbI pac-
TBO- PAIOTCS TOJBKO B MOJISIPHBIX PACTBOPUTEIIAX

A, BM - (Hanmpumep, B Boxe). Kpucramimueckue pe-

':_4_00 (uoneronnit «— 3enemo-menthlt - [IICTKM TUIUYHBIX META/UIOB NPUIAIOT UM
JIET- :L_ 450 R N KOIUIABKOCTh U PACTBOPUMOCTH B 3KHJIKOU
pTYy- - TH ¢ oOpa3oBaHMeM amaibraM. Haummenee

- o OPARHEBRIE .

500 SeneHbr# «— mypoypEM#E TIPOYHBIE KPHMCTAUIMYECKUE DPEIICTKU — Y
MO- - ' © | JNeKyISPHBIX KPUCTAILIOB, YTO OOBACHAET MX
Jier- — 550 dHoneroseilt . . KOIUIABKOCTh M XOpOUIYHD pPacTBOPUMOCTH
100 F menTHit«— cmEak . ., B IOJAPHBIX (Boja), JMOO B HEMOJIAPHBIX

—600 opamwesntt . .~ ~, (O€H301T) PaCTBOPUTEISIX (B 3aBUCUMOCTH OT
no- = L i BN w15 JISIPHOCTH CBOMX MOJIEKYI).

= KPACHEIH «—

- 650 pacl e Len» padbomui:

- 7 00 ' ' AL Pacuer sHeprum akTHBaNMU 3IJIEKTPO-
HOB, - . _ -0 i MCCIIEOBAHUE MPOYHOCTU KPUCTATIMUECKUX
pe- =750 nypOypHLiL «— aenemiiit .- - . IIeTOK pa3HOro THUIIA.

Puc.1. Jlyiuna BoJIHBI A BUAMMOTO CBETA
CIEKTpa WCIIyCKaHUs (@) U COOTBET-
CTBYIOIIIME UM JIOTIOJTHUTEIHHBIC IIBETA

ObopyoosaHue u peakmuebi:

I'azoBas ropenka. [Ipobupku. Turens. CtanpHas npoBojoka. HackllieHHbIE pacTBOPEI
COJICH: JIUTHSA, HATPHS, Kalusl, pyOumusi, 1e3usi, KaJdblHs, CTpoHIUs, Oapus, menn. Oxcun
kpemuus (IV). Oxcupn amomunus. Caxaposa (B Buae caxapHoro necka). Moa. Onoso. Men-
HBIN Kynopoc. XJIOpHJ HaTpHsl.

OIIBIT 1. Ompenenenue sHEPrUM aKTUBALMU (BO30YKAECHNUS) 3JIEKTPOHOB Ey
(Mo 1BETY TUTAMEHHM)

Yuctyro U npeaBapUTENbHO MPOKAIEHHYIO CTaJIbHYIO MPOBOJIOKY MOTPY3UTh B HACHI-
HICHHBIA PAacTBOP COJIM METaJlla, a 3aTeM BHECTH B HEKOITSIIEE IUIaMsi Ta30BOM TOPEIKH.
OtmeruTh 1BeT miaaMmeHu. [lonb3yscek puc. 1, a (CnekTpoM BUAUMON 007acTH), ONpEeAeIUTh
JUTMHY BOJIHBI HCITyCKaeMBIX (DOTOHOB M PacCUMTATh SHEPTHIO aKTHUBAIMU JIEKTPOHOB aTOMa
uccielyeMoro Merauia. Pe3ynbraTsl HA0MI0IEHUH U pacyeToB 3aHECTH B TAOJIHILY 1O opMme:

Katnon meramna Me*  |I[BeT mnamenn JlmuHa BOJIHEI A, HM OHeprusi aKTUBAIUU
TPOHOB Eq4, JIK

JJICK-

[Iponenarh ONBITHI ¢ HACBHIIIEHHBIMU PAcTBOPAMU COJIEH JTUTHSA, HATpUs, Kaluus, pyou-
IS, 11e3Ms], KaJblusl, CTPOHLIUS, Oapus U Meau. Jlyig KaKAoW COJM MCIOJIb30BaTh YHCTYIO
CTaJIbHYIO TIPOBOJIOKY.

CpaBHUTH E, 1514 IIETOYHBIX UILETOYHO-3€MEIbHBIX METAJIOB.

OIIBIT 2. UccnenoBanue GpU3MUECKUX CBOMCTB KPUCTAIJIOB PA3JIMYHOTO TUIIA

A.B nBe npoOUpKHU NOMECTUTh HECKOJBKO KPYIMHHOK HCCIIeyeMoro BeuiecTBa. B onny
n00aBUTH BOAY, B IPYT'YIO — OCH301I.

B36onTats. BeiBOg 0 pacTBOpHMOCTH 3aHECTH B TaOJHMILY: + XOpoIIo, = ci1abo u — He-
pacTBOPUMO.
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Jlns uccnenoBanus B3saTh okcup kpemuus (IV) SiO2 (B Buze mecka), OKCH aTFOMHHUS
A1203, xnopun natpust NaCl, kpucramtoruapar cynbdara meau CuSOs - 5H20 (Meaublii Ky-
nopoc), caxaposzy Ci12H22011 (B BuIe caxapHOTo Mecka), O U 0JIOBO.

Wcnbiranue
BemecTtBo LBeT Ha IIaBKOCTh Ha PACTBOPUMOCTH
B BOJIE B OcH30IIC
SiO2
A1203
NaCl
CuSOs - 5H0
C12H22011
I2
Sn

b. TlomecTuTh BEIIECTBO B THTEIb U, HATPEB €T0 Ha TUIAMEHH TOPEJIKH, IPOBEPUTH, CIIO-
COOHO JI OHO IJIaBUThCA. Pe3ynbraThl HaOM0AEHUI OTMETUTH B TaOJIUIIE.

Ha ocHoBaHuu pe3ynabTaToOB SKCHEPUMEHTa CIAENAiTe BBIBOJI O TOM, Y KaKHX BEIIECTB
KpHUCTaJNIMYecKas peleTka Haubojiee U y KakuX HauMEeHee IPOoyYHasi, UMesl B BUJy, YTO OKCH-
Jbl KPEMHUSI ¥ QTIOMHHHUSL UMEIOT aTOMHBIE PEIICTKH; XJIOPHI HATpHUs U Ccynbdar memu —
MOHHBIE; MEJHBII KYyNOpoC, caxap U MOJ — MOJEKYJSpHBIE, a 0JIOBO — METAJUIMYECKYIO pe-
HIETKY.

3aodauu no meme: Cmpoenue amoma

1. Hammummte mosHbIe IEKTPOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HO-
mepamu 17 u 25. HazoBure ¢popMHpYIOLIIE IEKTPOHBI STUX aTOMOB.

2. Hanumure sneKTpoHHbIE (OpMYJIBI aTOMOB KpeMHHs M TUTaHa. K kakoi rpymme
3JIEMEHTOB (110 POPMUPYIOLIUM IEKTPOHAM) OTHOCUTCS KaXKJbIH M3 3TUX HJIEMEHTOB?

3. HanummTe nosHbIe 37€KTpOHHBIE (OpMYJIbl aTOMOB kene3za u gocdopa. Hazosure
(bopMHpYIOLIHE FNEKTPOHBI ITUX aTOMOB.

4. Hanumte TOJHBIE AJIEKTPOHHBIE (POPMYIIBI ATOMOB AJTFOMHHHS U CKaHIUS U MOHOB
ARt Sc?* u Sc3*,

5. KakoBa snexrponHas gopmyia atoma kuciiopoja? CKOIbKO 3JIEKTPOHHBIX Tap U He-
CHAapEHHBIX JIEKTPOHOB y aTOMa KUCIOPOJia U KaK1e aTOMHbIE OpOUTAIM OHU 3aHUMAIOT?
3amava 1. Hammmmmre s5eKTpoHHBIE KOH(QHUTYpaIMK aTOMOB CIIETYIOIIMX AJIEMEHTOB B OCHOBHOM
cocrosauu: N, Si, Fe, Kr, Te, W.

Pemenne. DHeprus aTOMHBIXOPOUTANICH YBEITMUUBACTCS B CIIETYIOIIIEM MTOPSIIKE:

1s 25 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d.

Ha xaxxnoii S-o60mouke (ogHa OpOMTANIb) MOXKET HAXOAUTHCS HE 0OJIee JIBYX AJIEKTPO-
HOB, Ha p-000J0uKe (Tpu OopOUTaNM) - He Oomnee mecTH, Ha d-000J0uKe (ISITh OpOUTANIEH) - HEe
6omnee 10 u Ha f-06050uKe (ceMb opOuTaeii) - He Ooee 14.

B 0CHOBHOM COCTOSIHMM aToMa 3JIEKTPOHbI 3aHUMAIOT OPOUTAIM C HAaUMEHBILEH SHepruei
(cM. puBeNIeHHBIN BbIIIE psijt). YHUCIO 2IEKTPOHOB PaBHO 3apsay szpa (aToM B IeJIOM HEWTpa-
JIeH) ¥ TIOPSAKOBOMY HOMEPY JIeMEHTa.

Hampumep, B arome a3zora - 7 3JIE€KTPOHOB, JBa M3 KOTOPBIX HaxonmArcs Ha | S-
opOuTainu, aBa - Ha 2S-0pOUTAIM, U OCTABIIMECS TPU AIEKTPOHA - HA 2p-OpOUTAIAX. DNEKTPOH-
Has KOH(pUTypalys aToMa a3oTa:
+7 N: 1s% 252 2p8.

DIeKTpOHHBIE KOH(PHUTYPAIMU OCTATHHBIX JJIEMEHTOB:
+14Si: 12282 2° 38 37,

+ 26 Fe: 1525 2p° 32 3773p® 4s2 3,

+ 36 Kr: 1?25 2p° 35° 374523d1%4p®,

+ 52 Te: 15> 25> 2p° 36> 3p74s°3d1%4p°5s24d1%5p?,

+ 74 W: 15225 21° 35 3745230104 p55s24d05pb6s24f1454*,
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3agaua 2. Kakoil MHEPTHBIN ra3 U MOHBI KaKUX 3JIEMEHTOB UMEIOT OJIMHAKOBYIO JJIEK-
TPOHHYIO KOH(PUTYpAIIUIO C YaCTHIICH, 00Pa3YIOIICHCs B pe3yJIbTaTe yAAICHUS 3 aTOMa KaJIbIIUs
BCEX BAJICHTHBIX JIEKTPOHOB?

Pemenne. DieKTpoHHAs 000JI0UKA aTOMa KalbIUs MMeeT CTpyKTypy 1% 2s% 2p° 3s? 3p°
4s?. Tlpu yjaneHuu JIBYX BaJI€HTHBIX JIEKTPOHOB obpasyeTcsa uon Ca®’ ¢ xondurypanueii 1s2
2s% 2p° 3s? 3p°. Takyro e HIeKTPOHHYIO KOHGUTYPALUIO HMEIOT aToM Ar 1 noHsl S, CI, K*,
Sc* u np.

3anaua 3. MoryT nu 2nekTpons! HoHa AP HaxonuTECs Ha ciIeayIommX
opOutansx: a) 2p; 6) Ip; B) 3d?

Perrierne. DeKTpoHHas KOH(MHUTYpalws atoMa amoMuHus: 15° 257 2p° 3s? 3pt. Mon
AP 06pasyeTcs IIpy y/laNleHHH TPpeX BAJIEHTHBIX JIEKTPOHOB U3 aTOMA AMIOMHUHMS U MIMEET IEKTPOH-
Hy0 KoHurypammro 1% 257 2p°.

a) Ha 2p-opOuranu 371eKTpOHBI yKe HaXOAsATCS.

0) B cooTBeTcTBMM ¢ OrpaHMYCHHSMH, HAaKJIaJbIBACMBIMH HAa KBAaHTOBOE
guciio | (I= 0, 1,... n-1), npu N = 1 BO3MOKHO TOJBKO 3HaueHue |= 0, ciemoBarenbHO, Ip-
OopOHTaNb HE CYILIECTBYET.

B) Ha 3d-opOuranu 31eKTpOHBI MOTYT HAXOAUTHCS, €CIM MOH - B BO30YXKICHHOM
COCTOSIHUH.

3amaua 4. Harmuimmre 31eKTPOHHYIO KOH(HTYpAIMIO aTOMa HEOHA B IEPBOM BO30YXK/I€H-
HOM COCTOSIHUH.

Pemienne. DeKTpoHHAsS KOHOUTYpAIMs aToMa HEOHA B OCHOBHOM COCTOSHMM — 152 282
2pS. TlepBoe BO36YKIEHHOE COCTOSIHIE TIOTYdJaeTCs MPH TIEPEXO0ie OHOTO AEKTPOHA C BBICIIEH
3aHATON opOuTamy (2p) Ha HU3NIYIOCBOOOAHYIOOPOUTATH (3S). DIIEKTpOHHAS KOH(HTYpAIHs
aToMa HeoHa B TIEPBOM BO30YXKIEHHOM cocTosHuN - 182 252 2p° 3st.

3azaua 5. Kaxos coctas syep m3oronos ?Cu 13C “Nu PN?

Pemenue. Ynciao NpoTOHOB B sApe paBHO MOPSAKOBOMY HOMEPY AJIEMEHTA U OJMHAKOBO
JUTSL BCEX M30TOIOB JTAHHOTO dJieMeHTa. Unciio HEHTPOHOB paBHO MAacCOBOMY YHMCHY (YKa3bIBae-
MOMY CJIEBa BBEpPXY OT HOMEpA 3JIEMEHTa) 3a BEIUETOM YMCIIa MPOTOHOB. Pa3Hble H30TOMbI O/IHO-
T'O M TOTO € 3JIEMEHTa UMEIOT pa3HbIe YMCIIa HEUTPOHOB.

CocraB yka3zaHHBIX A7€p:

L2C:6p + 6n;

13C:6p + 7n;

YUN: 7p + 7n;

BN: 7p + 8n.

Jlabopamopuasa paboma Ne$.
Kaaccndukannsa XMuMHYECKHUX peaKnuid.

®ponos, B.U. [Ipaktukym no oOmieil 1 HEOPraHWYECKOM XUMHHM: ydeO.nmocodbue i CTyI.
BY30B, 00yYaroImuxcs Mo HampapieHHuo «MeTautyprusy, « XuMHYecKasi TEXHOJIOTUus U Ouo-
texHojorus» / B.M. ®ponos, T.M. Kypoxtuna, 3.H. /IpimoBa ; nox pen. H.H. Ilasnosa, B.H.
®ponosa. — 2-e u3z., nepepad., fom. — M. : Ipoda, 2002. — c. 33.

Jlabopamopnas paboma Neb
KauyecTBenunie P€akKIIMM HA KATUOHbI U AHUOHLI.
Ilenv pabompl: 3HAKOMCTBO C KaUE€CTBEHHBIM aHAIIM30M Ha MPUMEpPE HOHHBIX peak-

HHﬁ, HCIIOJIB3YEMBIX JJIA O6Hap}I)K€HH$[ HEKOTOPBIX HOHOB B PACTBOPE U USMCHCHUEM OKpac-
KU WHIUKATOPOB B PA3HBIX Cpeax.

AHaJIUTHYECKHE NMPU3HAKU BEHIECTB U AHAJIUTHYCCKHE pCaKIIMN

[Tpu mpoBeneHNN Ka4yeCTBEHHOTO U KOJIMYECTBEHHOTO aHAINM3a UCTIONb3YIOT aHAIUMU-
yecKue NPU3HAKU 8eUjeCmes U aHAIUMUYecKue peaxKyuu.

AHnanumuueckue npu3HaKU — TaKUe CBOWCTBA aHAIM3UPYEMOTO BEIIECTBA WIIM TPO-
JIYKTOB €r0 IMPEBpaIleHUsl, KOTOPBIE TO3BOJISIIOT CYIUTh O HAJIMYAW B HEM TEX WJIA WHBIX
KOMIIOHEHTOB. Xapakmephuvie aHaiumuyeckue npu3Haku — UBET, 3alaxX, YroJl BpalleHUs



32

TUIOCKOCTH MOJISIPU3ALUHU CBETA, PAJMOAKTUBHOCTD, CIIOCOOHOCTh K B3aMMOICHCTBHIO C 3JIEK-
TPOMArHUTHBIM H3JIydeHHEM (HallpuMep, HaJM4YMe XapakTepuctudeckux moioc B UK-
CHEKTpax MOTJIOMIEHHUS I MAaKCHMYMOB B CIIEKTpax MOTJIOIIEHHs B BUIUMOHN u Y @-o6mactu
CIIEKTpa)  JIp.

Ananumuueckasa peakyusa — XVMMUYECKOE NPEBpAILCHUE aHAIM3UPYEMOTO BELIECTBA
NpU JCWCTBUHM aHAIUTUYECKOTO peareHTa ¢ 00pa3oBaHHEM MPOAYKTOB C 3aMETHBIMHU aHAJIH-
TUYECKUMU MpPHU3HAKaMH. B KauecTBe aHANUTHYECKUX PEaKIMid Yalle BCEro MCIONB3YIOT pe-
aKIUu 00pa30BaHMs OKpAIICHHBIX COCIMHECHUH, BBIJCICHHE WM PACTBOPEHHE OCAJIKOB, Ta-
30B, 00pa30BaHUE KPUCTAIIIOB XapaKTEPHOH (OPMBI, OKpaIlMBaHUE IJIAMEHU ra30BOM Toped-
KH, 00pa3oBaHKE COCTUHECHUH, JIIOMUHECIIMPYIOIIUX B pacTBopax. Ha pe3ynbrarsl mpoBeme-
HUSl aHATUTHYECKHUX PEaKIUi BIUSIOT TeMIlepaTypa, KOHIEHTpalus pacTBOpoB, pH cpensl,
NPUCYTCTBUE IPYTUX BEHIECTB (MEIIAOIINX, MACKUPYIOIINX, KATAIU3UPYIOIIHX TPOILIECCHI).

Hanpuwmep:

Oobpa3zoeanue OKpauieHHbIX COEOUHEHUIL.

Honsl Menu CU?" B BOJHBIX PacTBOpax, B KOTOPBIX OHH CYIIECTBYIOT B (hOpMe aKBa-
kommekcoB [CU(H20)n]?", ipu B3auMoIeiicTBIN ¢ aMMHAKOM 06Pa3yloT PacTBOPUMBIHA KOM-
mrexc [CU(NH3)s]?* sipkoro cuae-romy60ro 1BeTa, OKpPAIIMBAIONIHI PACTBOP B TOT XKe IIBET:

[Cu(H20)n]?" + 4NH;3 = [Cu(NH3)4]?>" + nH20

C TIOMOIIBIO 3TOH PeaKIUH MOKHO HAeHTH(HUIMpPoBaTh HMOHEI Mexun CU?* B BOMHBIX
pacTBopax.

Eciu B BOJHOM pacTBOPE MPUCYTCTBYIOT HOHBI TPEXBAJIEHTHOTO kene3a Fe®* (Tarke B
dopme axBaxommtekca [Fe(H20)s]°*, To mpu BBenEHMH THOIMAHAT-MOHOB (POJAHMI-UOHOB)
NCS™ pacTBOp OKpammBaeTcs B KpacHBIM I[BET BCJICACTBHE OOpPa30BaHHUS KOMILICKCOB
[Fe(NCS)n(H20)6-n]* " kpacHoOrO 11BETA:

[Fe(H20)6]** + nNCS™ = [Fe(NCS)n(H206-n]> " + nH20
e N< 6. TIpu 3ToM, B 3aBHCHMOCTH OT oTHomeHns konnenTpamuii [Fe(H20)6]*" n NCS™, 06-
pasyercs paBHOBECHasi CMeCh KOMIUIEKCOB ¢ n= 1; 2; 3; 4; 5; 6. Bce oHM OKpallieHbl B Kpac-
HBIH [BET. DTa peakius HCIOIb3YETCs T OTKPbITHs HOHOB sxene3a(lll).

3aMeTuM, YTO WHIMBHAYalbHblE MHOTO3apsAHBIE MOHBI, Hampumep, Cu?*, Fe?*, Fe*",
Co®", Ni®* u 1. 1., TaK *e, KaK U HOHBI Bojopoaa H* (T. e. IpOTOHBI — si/pa aToMa BOIOPO-
J1a), B BOAHBIX PACTBOpPaX B OOBIYHBIX YCIIOBHUSX CYIIIECTBOBATh HE MOTYT, TaK KaK OHU Tep-
MOJIMHAMUYECKU HEYCTOMUMBHI U B3aUMOJICHCTBYIOT C MOJIEKYJIaMH BOJBI WIH C IPYTHUMH 4Ya-
CTHIIaMU ¢ 00pa30BaHNEM aKBAKOMIUIEKCOB (MJIM KOMIUIEKCOB HHOTO COCTaBa):

M™ + nH20 = [M(H20)n]™" (axBakOMILIEKC)
H* + H20 = H3O" (kaTHOH rHApOKCOHUS)

Jlis KpaTKOCTHB XMMHUYECKHX ypaBHEHHUSX HE BCErJa YKa3bIBaIOT MOJIEKYJBI BOJIBI,
BXOJISIIIIME B COCTaB aKBAaKOMILJIEKCOB, CIIEyeT IOMHHUTbh, OJTHAKO, YTO HA CAMOM JIeJie B PeaK-
[IUSAX B PACTBOPAX yYACTBYIOT COOTBETCTBYIOIIME KOMIUIEKCHI, @ HE «T'OJIbIe» KATUOHBI METall-
noB i Bozoposa. Tak, mis npoctoTsl, mumryT HY, Cu?*, Fe?* u 1. 1. BMecTo Gosee IpaBHilhb-
noro H30", [Cu(H20)4]%*, [Fe(H20)6]**, cooTBeTcTBEHHO, U T. 1.

Buvioenenue unu pacmeopenue ocaoxkos.

Honbl Ba?*, mpucyTCTBYyIONIIE B BOJHOM PAcTBOPE, MOKHO OCAJMTh, IPHOABIAS pac-
TBOP, comepxamuii cyabdar-nonsl SO?* B GopMe MaTopacTBOPHMOro 6Enoro 0camka Cyilb-
¢ara G6apus:

Ba?* + SO4>” — BaSO4—(6emslit 0canoK)

AHajorHyHas KapTHHA HAaONIONAeTCs TPH OCAXICHNN MOHOB Kambimsa Ca’t pacTBopn-
MBIMH KapOOHaTaMu:

Ca?" + CO32” — CaCOj3 — (6emblit ocanok)

benbiii ocanok kapOoHaTa KaJlbLiMs pacTBOPSAETCS MPH AEUCTBUU KHUCIIOT, HAIIPUMED, 110
cxeme:

CaCOs3 + 2HCI — CaCl; + CO21 + H20

[Tpu 3TOM BBIAETSETCS Ta3000pa3HBIN TUOKCHUT YTIIEPOIa.
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Xnoponnarunar-uons! [PtClg]*” 06pasyioT ocaaku 5KenToro Hpera IpH NpUOaBIeHUM
pacTBopa, cozepikaniero katuonsl kanus K mim ammonus NH™. Eciin Ha pactBop xJsioporuia-
tuHata Hatpus Nax[PtCle] (3ta cosb 1OBOJIBHO XOPOIIIO pacTBOpPUMA B BOJIE) MOICHCTBOBATH
pactBopom xsopua kanust KCI nnun xnopuna ammonunst NH4Cl, To BeIlamaroT xeaThie 0CaaKu
re-kcaxyoporiatunata kanus Ko[PtCle] wimu ammonust (NH4)2[PtClg], coorBeTcTBeHHO (3TH
COJIM MaJIOPACTBOPUMEI B BOJIE):

Naz[PtCle] + 2KCI — K>[PtCls]| +2NaCl
Naz[PtCls] + 2NH4C1 — (NHa)2[PtCle]| +2NaCl

Peakyuu c evidenenuem 2a3oe (2a3zogvioeumensvHovle peakyuu)

Briie y)xe nmpuBoAniach peakiys pacTBOpPEeHUs KapOOHATa KallbliMs B KUCIOTaX, MpH
KOTOPOH BBIJIENISCTCS Ta3000pa3HbIl AUOKCH] yriepoja. YKaKeM elle Ha HEKOTOpbIe Tazo-
BbIJICTIUTENIbHBIE PEaKIUH.

Ecnu x pacTBOopy Kakoi-1100 coJii aMMOHUS IPUOABHUTH LIENI0Yb, TO BBIJICISAETCS Ta30-
00pa3HbIii aMMHaK, YTO MOKHO JIETKO OIpPEIEIUTh M0 3anaxy HId M0 MOCHHEHHUIO BIaXKHOM
KpaCcHOM JIJAKMYCOBOM Oymaru:

NHsz + OH™ = NH3-H20 — NH31 +H20
Ota peaxiys UCIOIb3yeTCs KaK B KAYeCTBEHHOM, TaK U B KOJJMYECTBEHHOM aHAIIN3E.
Cynbduabl npu ASHCTBUUA KUCIOT BBACISIOT Ta3000pa3HbIN CEPOBOIOPOI:
S* 4+ 2H" — HyS?t
YTO OLIYIIAETCs MO CenuPUIecKOMY 3armaxy cepoBoI0poO/Ia.

Oobpaszoeanue Kpucmanioe Xapakmepuou Hopmol (MUKPOKPUCMANIOCKORUYECKUE
peaxuyuu).

Wousr Hatpust Na* B karie pacTBopa IpH B3aUMOJIEHCTBIY ¢ rekcaruapokcoctudat(V)-
nonamu [SDH(OH)e]™ oOpasyror Oenble KpucTauibl rekcaruapokcoctudarta(V) Harpus
Na[Sb(OH)e] xapakrepHoii hopMbi:

Na* + [Sb(OH)s]” = Na[Sh(OH)e]

dopma KpHUCTAIUIOB XOPOIIO BHIHA TP PACCMOTPEHHUH X IOJI MUKPOCKOIIOM. JTa pe-
aKIUs MCIIOJIb3YETCsl B KAUECTBEHHOM aHaIM3€ Ul OTKPBHITUS KATHOHOB HATpHS.

Wons! xamus K* npu peakiyu B HEUTPAIBHBIX WM YKCYCHOKHCIIBIX pacTBOpax ¢ pac-
tBOpUMBIM TekcanuTpokynparoM(ll) natpust u cBunia Na,Pb[Cu(NO2)s] obOpa3sytor depHbie
(unu xopuyHeBbie) KpucTaiuibl rekcanuTpokymnpara(ll) xamus u ceunma KoPb[Cu(NO2)s] xa-
pakTepHON KyOudeckoil (opMbl, KOTOpbIE TAKXKE MOXXHO YBHJAETh NPU PACCMOTPEHHUH IOJ]
MHUKPOCKOTIOM. Peakiust mpoTekaeT 1o cxeme:

2K* + Na2Pb[Cu(NO2)s] = K2Pb[Cu(NO2)s] + 2Na*

Ona npuMeHseTCs B Ka4eCTBEHHOM aHAJIN3€ JUTSl OTKPBITHS KATHOHOB KaJIHsl.

MHUKpPOKPHUCTAITIOCKONMMYECKHI aHallu3 BIIEPBbIE BBEJ B AHAIUTHUYECKYIO NPAKTHKY B
1794—1798 rr. unen IlerepOyprckoii akanemun Hayk T. E. JloBuir.

OKpawiueanue niameHnu 2a3060ii 20penKu.

[Tpu BHeCEHHH COETMHEHNI HEKOTOPHIX METAJUIOB B TUIaMs Ta30BOI TOPENKH HAO0 1a-
eTcs OKpallMBaHKE TUIAMEHH B TOT WJIM MHOM 1IBET B 3aBUCMOCTH OT MIPUPOIBI MeTaa. Tak,
COJIM JINTHS OKPAIIMBAIOT IJIaMsI B KAPMUHOBO-KPACHBIN IIBET, COJTM HATPHS — B JKENTHIH, CO-
JM Kajaust — B (PMOJIETOBBIN, CONM KaJbIUS — B KUPIHUYHO-KPACHBIH, coMM Oapust — B JKeITO-
3eJIeHBI U T. A. JTO SBJIEHUE MOXHO OOBSACHUTH cleayroumMm odpasoM. Ilpu BBeneHUM B
IUIaMsi Ta30BOM TOPENIKH COEMHEHUs TaHHOTO MeTaia (Hampumep, ero COJIM) 3TO COeuHe-
HUE pasnaraercs. ATOMBI MeTaia, OOpa3yIOIIMecs MPU TEPMUYECKOM pPa3IOKEHUH CO-
€/IMHEHUsI, IPH BBICOKOW TeMIlepaType IIaMeHH I'a30BOM rOpesiki TepPMUUYECKH BO30YKAat0T-
csl, T. €., TIOTJIOIIAsl ONPESIICHHYIO TIOPIHIO TETIOBOM SHEPTHH, TIEPEXOMIAT B KaKOE-TO BO3-
OyXJIEHHOE 3JIEKTPOHHOE COCTOsIHUE, oOaatomiee OObIIel SHEPruei Mo CpaBHEHHIO C He-
BO30Y>KJIEHHBIM (OCHOBHBIM) COCTOSIHUEM. Bpems ku3HM BO30YXIEHHBIX 3JIEKTPOHHBIX CO-
CTOSIHUI aTOMOB HUYTO)KHO Mayio (OY€Hb Majble JOJIM CEKYH[bI), TAK YTO aTOMBI IPAKTHYE-
CKM MTHOBEHHO BO3BpAIlalOTCS B HEBO30YXJACHHOE (OCHOBHOE) COCTOSIHHE, HCITYCKas IIO-
TJIOIIEHHYIO SHEPTHIO B BUE CBETOBOTO M3ITyYCHHS C TOM WJIM WHOW JUTMHOW BOJIHBI, 3aBUCS-
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e OT Pa3HOCTU YHEPTUU MEXKY BO30YKICHHBIM U OCHOBHBIM DHEPTETUYCCKUMHU YPOBHIMU
aToma. /{7151 aTOMOB pa3HBIX METAJUIOB 3Ta Pa3HOCTh SHEPTrUi HEOJMHAKOBA U COOTBETCTBYET
CBETOBOMY HU3JIYUCHHIO OINpPEACIICHHON JTMHBI BOJIHBI. ECiM 3TO M3IydyeHUe JICKUT B BUIU-
MO o0ylacTu crieKTpa (B KpacHOM, JKEITOM, 3eJIEHON MM KaKOW-TO JIPYroM ee 4acTH), TO 4Ye-
JIOBEUECKUU TJIa3 (PUKCUPYET Ty WIM MHYIO OKpacKy IutaMeHH ropenku. OKpalivBaHue Iiia-
MEHHU — KPAaTKOBPEMEHHO, TaK KaK aTOMbI MeTajlJla YHOCSTCS C Ta3000pa3HbIMH MPOyKTaMH
TOpPEHUS.

OxkpammBaHue MJIaMEHH Ta30BOM TOPENKHU COEIMHEHUSMU METAJJIOB HCIOJB3YEeTCs B
KaueCTBEHHOM aHaJU3€ ISl OTKPHITUSL KATUOHOB METAJUIOB, JAIOIIMX M3JIyYCHHE B BUIUMOMN
00J1acTH crieKTpa.

B Tabnuie 2 npuBeAeHBI MPUMEPHI OKPAIIMBAHUS NIAMEHU TOPEIKU HEKOTOPBIMH dJIe-
MEHTaMH.

Tabnuna 2. OkpamvBaHye TUIAMEHU COCTUHEHUSMU HEKOTOPBIX SJIEMEHTOB

OneMeHT LlBet nnamenu OneMeHT LlBet nnameHu
JluTtnii KapmnHoBo-KpacHbI WNunnii Cune-(hunoneToBbIl
Harpuit JKenrelit Tamui W3ympyaHo-3enensli
Kannii DuroneToBbIN CBuHeInl bnenno-cunui
Pybunuit Po3oBo-(huoneToBbIii Mpeimbsk bnenno-cuanit
[e3uit Po30Bo-¢roneroBsit Cypbpma bnenno-cunmii
Kanenuii Kupnuuno-kpacHblii Cenen bnenno-cunui
CrtpoHuuit KapmnHOBO-KpacHbIN Temryp W3ympyaHo-3enensli
bapuit Kenro-3eneHuli Menp 3eneHslii, roxyoon
bop 3eneHnIi Monubnen Kenro-3eneHnli

Obpa3zosanue coeOuHeHuil, 1HOMUHECUUPYIOWUX 6 PACEOPAX

MHorza B KaueCTBEHHOM WJIM KOJIMYECTBEHHOM aHAJINM3€ MPOBOJAT aHAIUTHYECKUE pe-
aKILIMY, MPOJIYKTHl KOTOPHIX 00Ja/lal0T CBOWCTBOM JIIOMHUHECLIEHIIMHA B pacTBopax, T. €. NMpHU
00JIy4eHUHN UX CBETOM B yJIbTpa(UOJIETOBOW MM BUAMMOM 00JIacTH creKkTpa (Bo30yxaaro-
mee o0JIydeHHE) OHU HMCIYCKAalOT CBETOBOE M3JyUY€HHUE B BUJIMMON OOJACTH CIIEKTpa C He-
CKOJIBKO OOJIbIlIEH UIMHOW BOJIHBI 10 CPABHEHUIO C BO30YKJAIOIIUM 00yuyeHreM. Busyanib-
HO 3TO HaOJII0/1aeTCsl KaK OKpAIIeHHOE CBEYEHHUE pacTBOPA, B KOTOPOM MPOBE/IEHA JIFOMUHEC-
[ICHTHAs aHAJIMTUYECKas PeaKlus.

Tax, npy B3aMMOJIEHCTBUYM KaTHOHA JIUTUS Li* ¢ 8-OKCHXUHOIMHOM WM ypaHUIIAIeTa-
TOM IIMHKA 00pa3yroTcs MPOAYKTHI peakiiu, 00Jalaole COOTBETCTBEHHO roy0oil u 3ene-
HOI JroMuHectieHnren. [Ipu peakiun katnoHoB Hatpust Na* ¢ ypaHuianeraTtoM [UHKa B YK-
CYCHOKHCIION Cpejie pa3BHUBaeTCs KeNTo-3eNeHas JroMuHecueHIus. [1o100HbIX peakiuil us-
BECTHO MHOTO.

Paznuunble BemecTBa JIOMHUHECHMPYIOT B TOH MM MHOM YacTH BUAMMOW 001acTH
CIEKTpa, T. €. UX U3JIyYeHHE JIOMUHECIIEHIIN CEJIEKTUBHO — OKpallleHo Mo pa3HoMy. Ilo xa-
paKkTepy OKpacku (kenrasi, 3efieHast U T. [1.) CYAST O NMPUCYTCTBUU B PAaCTBOPE COOTBETCTBY-
IOIIETO COeIMHEHUS, a 10 MHTEHCUBHOCTU U3JIYy4eHHsI JTIOMUHECIICHIINHN JIENal0T BBIBOJ O KO-
JMYECTBEHHOM COJEpPKAHUH 3TOTO0 COEAUHEHUS B PACTBOPE.

B HekoTopbIX ciyyasix, HAPOTUB, UCTIONB3YIOT ralleHue JioMuHeceH . Hampumep,
JIOMHHECHIEHTHOE CBEUCHHE alleTaTa ypaHWia ucde3aer (racutrcsi) B MPUCYTCTBUU XJIOPHU-,
opomun- win noaua-anuonos (C17, Br, I7), 4To MOXXHO UCIOIB30BATh TSI OTKPBITHS dTUX
AQHUOHOB.

JlroMuHecHeHIIMST MOKET aKTUBHPOBATHCS M BCJIEICTBHUE NMPOTEKAHMS ONPEEeNIEHHBIX
XUMHUYECKHMX IPOLEcCoB. B 3THX cilydasx ee Ha3bIBalOT xemutiomunecyenyueu. Tax, JIHOMU-
HOJ (3-aMMHO(TANBIUAPA3KU]) B LIETOYHBIX PACTBOpPAX B MPUCYTCTBUM MEPOKCHIA BOAOPOAA
H20:2 renepupyeT SpKyr0 XEMUIIOMUHECLIEHIINIO, YCUIIMBAIOILYIOCS 110J] BO3/IEHCTBUEM KaTa-
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TU3aTOPOB (COMM MeIW, MapraHiia, ’kele3a, KodalbTa U 1p.). XEeMITIOMIUHECIICHTHBIE peak-
I[UU TAK)KE UCIIOJIb3YIOTCA B XUMHUYECKOM aHaJIU3e.

Tunwvl ananumuueckux peakyuii u peazenmos

AHaJIUTHYECKHE PEaKlMu W aHaJIUTHYECKHUE PeareHThl 4acTo MOJPa3AeaioT Hacneyu-
Quueckue (cneyuguunvle, xapakxmepHvie), ceieKmusHvle (U3dOUpamenvhvle), 2pynnogule.

Cneyuguueckue peareHThl U pPEaKUUU IO3BOJSIOT OOHAPYKUBATh JAHHOE BELIECTBO
WJIU TAaHHBIA MOH B IPUCYTCTBUHM JIPYTUX BEUIECTB UM MOHOB.

Tak, HampuMep, €CIM B PacTBOPE NMPHUCYTCTBYET MOJICKYJSpPHBIM Hox 12 (TouHee —
TpUHOaUA-UOH |3°, TO pH NpHUOaBIEHUH CBEKEIPUTOTOBIEHHOIO BOJHOTO pacTBOpa Kpaxma-
Jla UCXOJIHBIM pacTBOp OKpamuBaeTcst B cuHui 1BeT. [Ipouecc — oOpaTuMblil; IpyU UCUE3HO-
BEHHHU B PacTBOPE MOJICKYJISIPHOTOMOA (HAIpUMEp, IPU €ro OKUCICHUU JI0 MOJUI-HOHOB |7)
CUHSISl OKpacKa TaKKe MCYe3aeT U pacTBOP OOECIBEUMBAETCS. JTa peakliys IMIUPOKO HUCIOIb-
3yeTcsi B KaUECTBEHHOM M KOJMYECTBEHHOM XMMHUYECKOM aHajiu3e. BriepBwle ee ommcan B
1815 r. nemeukuit xumuk @. HITpomeiiep.

CuHee okpallluBaHUE pacTBOpa Kpaxmaja B MPUCYTCTBUU MOJA (TPUHOIUA-UOHOB; YU-
CTBI MOJIEKYJISIpHBIN Mol B OTCyTcTBUM HOAMI-MOHOBI™ He okpammBaeT Kpaxmai) oObsc-
HAIOT 00pa30oBaHUEM a/ICOPOLIMOHHOIO KOMILIEKCAa MEKIY KOJJIOUIHBIMU MaKpOMOJIEKYJIaMU
Kpaxmana (ppakuusmMu Hepa3BETBICHHON aMIIIO3bl) U TPUHOAUI-HOHAMHU.

Crneuuduueckum peareHTroM Ha HuUTpuT-uoHBl NO2 sBisercs peaktuB ['puc-
ca—MnomBas (cmech a-napruaamuraaCioH7/NH2 u cyabdanunnosoit kucaorst HO3SCeHsNH3),
C KOTOPBIM HUTPUT-HOH (OOBIYHO B MPUCYTCTBHH YKCYCHOW KHCIIOTBHI) 00pa3yeT a30KpacH-
teab HO3SCeHaN=NC10H7NH: kpacHoro npera:

HO3SCegHsNH2 + HNOz + C10H7NH2 — HO3SCsH4sN=NC10HsNH> + 2H20

Cwmech a-HadTUIAMHUHA C CYNIb()AHUIOBOM KUCIOTOM B Ka4eCcTBE Crieln(UIecKoro pea-
IeHTa Ha HUTPUTHI Oblia BepBble npeasokeHa B 1879 r. nemenkum xumukom I1. I'puccom.
ITo3nHee ata peakuus uzydanace BeHrepckuM xumukom JI. MiomBaem. B coBpemeHHoOl aHa-
JUTUYECKON XHMHUHU YKa3aHHYI0 CMECh OOBIYHO HAa3bIBAIOT «peakTuB (peareHT) I'puc-
ca—MomBasi» WK MpocTo «peakTuB ['prcca», a COOTBETCTBYIOUIYIO PEAKLUIO — «pEeaKIHeu
I'pucca—NnomBas» unu «peakuuei I'pucca». Bmecto o-HadTHIaMMHA NPUMEHSIOT TaKXKe
Ha(TOJBI.

B kauecTBe crienupuueckoro pearenTa Ha HoHkl Hukens Ni2* ucnonssyrot peaktun Uy-
raeBa — AMMETHJITTHOKCHM, KOTODBIi B pHCyTcTBUM KatnoHoB Ni®* B aMMuauHoii cpejie 00-
pa3yeT MajopacTBOPUMBIN B BOJIE KOMIUIEKC KpAaCHOTO I[BE€Ta — OMCIMMETHITIMOKCUMAT HU-
kensi(11), KoTophIil TpaAUIIMOHHO HA3BIBAIOT HUKEIHAUMETUITITHOKCHMOM:

Ty
»  HC—C=NOH HC—C=Ny N=C-CH,
Ni + 2 ! - I o Ni | +2H
H,C—C=NOH H,C—C=N \1I1=c—CH3
O—H---0

JIMMETHIITIIMOKCUM KaK crenu(prIecKuii ¥ OYeHb YyBCTBUTCIILHBIN PearcHT Ha WOHBI
uukens Ni%* 6b1T BrepBBIe Mpe/IoxkeH pycckuM xumukoM JI.A. Uyraessim B 1905 T. 1 Ha3BaH
BITOCJICICTBHU €r0 UMEHEM («peakTuB UyraeBay).

Crennduyueckux aHaATUTHYECKUX PEareHTOB U PeaKIUii U3BECTHO Mallo.

Cenexmugnvie peareHTHl W PEaKIMH TTO3BOJISTIOT OOHApYKHWBaTh HECKOJILKO BEIICCTB
WK MOHOB. TakuX peareHTOB M peaklUii MU3BECTHO 3HAYUTENILHO OOJbIle, YeM crenuduye-
CKHX.

I'pynnosvie peareHThl U peakiuy (YaCTHBIN Cllydail CEEKTUBHBIX) MO3BOJSIOT OOHAPY-
YKUBaTh MOHBI ONPEICIICHHON aHATUTUYECKOM TPYIIIIHI.

Tak, manpumep, xyuopoBogopoaHas kuciota HCl u pactBopumbie B BOAE XJIOPHJIBI
(NaCl, KCI, NH4Cl u 1.1.) ABASIOTCS TPYIIIOBBIMH peareHTaMK Ha TPYIITY KaTHOHOB, COCTO-
SAIIYI0 M3 MOHOB OJHOBAJIEHTHOro cepedpa AQ', «oaHOBajeHTHOW» pryTH HQ." m nByxsa-
nenTtHoro cBuHIA Ph?*. ToyHee roBops, B POy TPYNIOBOTO PEAareHTa 37ech BHICTYMAIOT XJI0-
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pun-uonsl Cl™, oOpasyromue ¢ yka3aHHBIMA KaTHOHAMHU METAIIOB MaJIOPACTBOPHMBIC B BOJIC
Oelble OCaZIKH1 XJIOPUIOB 3TUX KaTHUOHOB!
Ag® +ClI" > AgClY
Hgl* +2C1" - Hg,CL, 4
Pb?* +2C1" — PbCl, ¢

Ananmornuno cepHas kuciota HxSOs u pactBopumbie cynbdatbl (NaxSOs, KoSOs,
(NH4)2SO4 1 T.71.) ABASIOTCS TPYIIIOBBIMUA pearcHTaMu Ha TPYIINY JIBYXBaJCHTHBIX KATHOHOB
kanbis Ca®*, crponrms Sr?* u 6apust Ba?*. C yka3aHHBIME KaTHOHAMH cyb(aT-annoH SO>~
(COOCTBEHHO TPYIIIIOBOI pPeareHT) JaeT MaJIopacTBOPUMBIC B BOJIC CYJIb(AThI, BHINAAIONINE B
BUIC OCIBIX OCAJIKOB:

Ca® +SO¥ - CaSO, ¥

Sr** + 807 - 5180, 4
‘Ba’ +80% - BaSO, 4

Cy11ecTBYIOT TPYINIIOBBIE PEAreHThl U JUISL APYTUX TPYII KATHOHOB U aHUOHOB.
Bonpocwt covecedosanus:

1. Yto Ha3bIBaeTCs aHATUTUYECKUMU MPU3HAKAMH U aHATUTUYECKOU peakiueit?

2. Kakue BaM W3BECTHBI aHATUTHUYECKUE peakiuu? [IpuBeanTe mpumepsl.

3. [IpuBeauTe TUIIBI AHATUTUYECKUX PEAKIIUN U PEareHTOB.

Llenv padomwr: 03HAKOMUTHCA C PEAKLUSIMHU JJIs ONPEAEICHUS] KAaTUOHOB U aHUOHOB B
pacTBopax.

OmnpiT 1. Peakiuu ¢ oOpazoBanuemM ocajaka

A. C nmomouipio Ta0aHIbl PACTBOPUMOCTH PEUINTH, KAKHME PEAKTHUBBI MOKHO HCIOJIB30-
BaTh JUIs ocaxaeHus nonos Ca®", Zn?*, Fe?*. [Iponenats >Tn peakuuu. YKaszaTh IBET OCa-
koB. Hammcats ypaBHEHUSI B MOHHOM BUJIE.

b. TloneiictBoBarh pactBopoM cyiabhuna Hatpus NaxS wim cyabduga aMMOHHS
(NH4)2S Ha pacTBOpEI, cofepikaiue cleayiomue kaTuons: Zn?*, Cd?*, Mn?*, Cu?*, Sh**.
Vka3ate et ocaakoB. Hanucarbs ypaBHEHUS! peakliMii B HOHHOM BuJE. [lepednicienHbie ka-
THOHBI MOTYT OBITH OOHApy>KEHBI B PACTBOPE MO XapaKTEPHOMY LIBETY UX CYJIb(UIOB, UTO
UCIOJIb3YETCS B AHAJTUTUUECKON XUMUU ITPU KaUECTBEHHOM aHAJIN3€ BEILECTB.

B. ITo peakuuu oOMeHa moayduTh ocanok xjopunaa ceunna PhCly, neiictBys pactBopom
xJyopuaa Hatpus Ha pactBop conu cBuHIa PB(NO3).. [late ocanky ocectb. CIUTh MaTOYHBINH
pacTBOp (HAJO0CAIOUHYIO XKHMIKOCTh). B >kmakocTu nomyckaercss HEOOJbIAs Macca B3BECH.
3areM B 3TOT pacTBop A00aBuTh pactBop noauna kamus Kl. Jlate ocanky ocects. CHOBa
CJINTh MAaTOYHBIM PacTBOP M J00ABUTH K HEMY pacTBOp cyibhuaa Hatpust NazS wim cynbdu-
na ammonust (NHs)2S. Vkasate nser monmydaromuxcst ocaakoB. OOBSCHUTH BO3MOXKHOCTD
NPOTEKaHUS ITHX peakluil Ha OCHOBaHMHU Ipou3BeaeHus pactBopumoctu (I1P) obpazyromux-
cs cosied cBuHIA. HanmcaTte ypaBHEHMS peakuii B MOHHOM BUJIE.

Onpit 2. YacTHble peakiuy katuona Ca*

Oxcamnat ammouust (NHs)2C204 (1 apyrue pacTBOPHMBIC COJIM IIaBEJIEBOM KHCIIOTHI)
00pasy1oT ¢ katnoHoMm Ca* GeJiblii KpUCTAITUYECKHH 0CaIOK:

CaClz + (NH4)2C204 — CaC204 + 2NH4C1
Ca?* + C204>” — CaC20a.

B mpo6upky Haneiite 3 karu pactBopa CaCl, u mob6aBbTe KaruIo pacTBopa YKCYCHOM
KUCIIOTHI, 3aTeM npuieite 3 karum okcanata amMmoHus (NH4)2C204 u 1-2 xarum pactBopa
aMMuaka. Beimamgaer Genblii KpUCTATITHYECKUN 0CA/IOK.

OmnpiT 3. YacTHbIE peakud KaTHOHA Mg2+

docar marpus NasPO4 ob6pasyer ¢ katnonom Mg?* Gernblit ocamok:

3MgCl: + 2NasPOs — Mgs(PO4)2 + 6NaCl

B mpobupky naneiire 2-3 kamm pactBopa xsopuaa marams MQClz, nmpubaseTe 2-3
Karu pactBopa (ocdara Hatpus. BemmaneT Gernblif ocagok.

OmnpbiT 4. YacTHBIE peakluM KaTUMOHA JKeJie3a Fedt
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Ponannn kamus KSCNo6pasyer ¢ moHoM xkenesa Fe** coemuHenus, okpalleHHBIE B

KpPACHBIM IIBET:
3KSCN + FeCls — Fe(SCN)sz + 3KC1
3(SCN)™ + Fe** — Fe(SCN)3

B npobupky Haneiite 2-3 Kamiay pacTBopa XJOpHIa JKele3a M mpubaBbTe 2-3 Karuiu
pacTBopa poranuaa kanusa. OOpatuTe BHUMaHUE Ha LIBET PacTBOpA.

Omwit 5. YacTHble peakiuy Katurona meau Cu?*

Ammuak Boaabii NH4OHobpasyer ¢ karmonom menu (l1) pacTBOp MHTEHCHBHO-CHHETO
IBETA.

CuSO4 + 4NH4OH — [Cu(NH3)4SO04] + 4H20

B npo6upky Haneiire 2-3 kamiau pacTBopa cyibharta MeIu U IpuiielTe 6-7 Kamnenb pac-
TBOpa amMmmuaka. OOpaTuTe BHUMaHUE Ha I[BET pacTBOPA. 3aTeM IpUJICHTe HECKOJIBKO Kalleslb
KOHIIEHTpUpoBaHHOTO pactBopa ammuaka NH4OH. Otmerbre 1Ber oOpa3oBaBmierocst pac-
TBOpa KOMIUIEKCHOM coJiu.

Omnebit 6.YacTHbie peakiuu xiopua-annona Cl™

Hutpar cepedpa AgNOzobpasyet ¢ anrnorom Cl™ Gernblii TBOPOXKUCTBIH 0CAIOK XJIOPHU-
na cepebpa, HepacTBOPUMBIN B BOJIE U B KUCIIOTAX.

B npoGupky Hanelite 2-3 Kamiau pacTBopa XJopHuaa HaTpus U npubaBbTe M0 KaILISIM
pacTtBop HHUTpaTa cepedbpa. OOpa3yercs Oelnblii TBOPOXKHUCTHIN ocamok. K ocanky mpueiite 1
MJI BOJHOIO pAacTBOpa aMMMaka, IpPH 3TOM o0pa3zyercs KOMIUIEKCHas CcoJib cepedpa
[Ag(NH3)2]Cl. TloneiictByiiTe Ha oOpa3oBaBIIeecs COCAMHEHHE |MJI KOHICHTPUPOBAHHOU
a30THOM kucnoToi. KoMIUIeKCHBIN HOH pa3pyllaeTcss U XJOpHJl cepedpa CHOBA BBINAJAET B
ocaok. Peakniny mpoTeKkaroT B TAKOM MOCIEA0BATEIIBHOCTH

ClI" + Ag" — AgCl|
AgCl + 2NH4+OH — [Ag(NH3).]CI + 2H20
[Ag(NHa3)2]Cl + 2 H*— AgCI| + 2NH4"

Omnpit 7. YacTHble peakiuu OpoMu-aHuoHa Bro

Hutpat cepebpa AgNOso00pa3yer ¢ OpoMUA-aHMOHOM KENTOBaThI 0CaJoK OpoMuia
cepebpa AgBr, pacTBopuMBIii B a30THON KHUCIIOTE U IJIOXO PACTBOPUMBIN B aMMHUAKE.

AgNO:s + KBr — AgBr| + KNO3
Ag*+ Br — AgBr|

B npoOupky Haneiire 2-3 kamiau pacTBopa OpoMuaa HaTpusi MIPHOABBTE MO KarjisiM
pactBop HUTparta cepedbpa. OO6pa3yeTcs KeNTOBATHIN TBOPOKUCTHIA OCATOK.

OmnsIT 8. YacTHbIE peakiuy oA -aHnoHal™

HuTtpat cepedpa AgNO3z00pa3yeT ¢ oauI-aHHOHOM KeNThIH 0Calok noauaa cepedpa,
Agl He pacTBOpUMBI B a30THOW KUCIIOTE U B paCTBOPE aMMHaKa.

AgNOs3 + Kl — Agl| + KNO3
Ag+ 1" — Agl]

B npoOupky HaneliTe 2-3 kamin pacTBopa HOAWJa HATpUsl UIPUOaBbTE MO KaIuIIM pac-
TBOp HUTpaTa cepedpa. OOpazyercs KeAThIi TBOPOKUCTHIN OCaIOK.

OneiT 9. YacTHble peakuuu cyabdar-annonaSOs>

Xnopun 6apus BaClo06pasyet ¢ annonom SO4*~ 6enblit ocamox BaSOa:

BaClz + Na2SO4 — BaSOa4|+ 2NaCl

B npoGupky naneiite 3-4 xarum pactBopa cynbdara Hatpust Na:SOs u no6aBbre 2-3
Karuk pactBopa xyopuaa 6apus BaClo. OOparute BHUMaHue Ha XapakTep 0CajKa U ero pac-
TBOPUMOCTb.

Onet 10. YactHble peakuun pocdar-anunona POs>~

Momu6aar ammonus (NHa)2MoQOas06pasyer ¢ annonom PO4* xenThlit ocaok.

H3PO4 + 12(NH4)2M004 + 21HNO3 — (NHa4)3Hs[P(M0204)s]]+ 21NH4NO3 + 10H20

B mpobupky naneiite 3-4 xamnu pactBopa (ocdarta HaTpus, npubaBbTe 7-8 Kameiab
KOHIICHTPUPOBAHHOMW a30THOW KHCJIOTHI M PACTBOP MOJUOAAaTa aMMOHHUS. BpITIagaeT sKenThIi
0CaJIOK.
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Omnprit 11. I3MeHeHne OKpacky HHAMKATOPOB B pacTBOPAX KUCJIOT U IIEN0YeH
1 Hanetite B Tpu npoOupku 1mo 1 Ml TUCTHIUTMPOBAHHOM BOJABI U MPHOABBTE pac-
TBOp JIAKMyca JI0 XOpOIIO 3aMETHOM okpacku. OTMEThTE LIBET JJaKMyca B BOJHOM cpere. B
OJIHy U3 MPOOUPOK C PACTBOPOM JaKMyca MPUOABbTE HECKONBKO Karellb KHCIIOTBI, B JIPYIyIO
nrenoun. HaGmopaliTe n3MeHeH e 1BeTa MHANKATOpa.
2. IIponenaiite TO e camoe, B3sIB BMECTO Jlakmyca (eHON(TalenH, a 3aTeM MOBTOPUTE
OIBIT C METHJIOBBIM OpaHKeBbIM. HaOuroieHust moMecTuTe B Ta0IHILy:

Nupukarop Okpacka UHAMKATOpa
B BOJIC B IIEJIOYU B KHCJIOTE
JaKMyc
dbeHondTanens

METHWJIOBBIM OpaHKe-
BBIH

Harmmmre ypaBHEHMS peakiyil IEKTPOJIMTUYECKON MCCOLMALMU KHUCIOTBI M IIEJIOYH.

VYkaxxurte, Kakue MOHBI BIMAIOT HA U3MEHEHUE LIBETa UHANKATOPOB.

Jlabopamopnas paboma Nel.
Kunaccbl Heopranm4eckux coeIuHeHuit

Bonpocwt covecedosanus:
1. XUMUYECKUH SI3bIK. XMMHUYECKasi HOMEHKJATypa. XUMHUYECKAasi TEPMHUHOJIOTUA. XU-
MUYecKasi CUMBOJIMKA. XUMHUECKUN 3HAK, XUMHUecKas (Gopmyna (mpocTeifias, MoJIeKysp-
Hasl, CTPYKTypHasi, CTepEOXUMHYECKas), XUMUYECKOE ypaBHEHHE. PacyeTsl M0 XUMHUYECKUM

dbopmysaM U XUMHYECKUM YPaBHEHUSIM.

2. Knaccudukanus neoprannueckux coeauHeHuid. Kiaccugukanusi mpocThIX BEIIECTB.
Mertannel. Hemerasuibl.
3. Knaccudukanus cnoxxHbIX BEIIECTB MO cocTaBy. buHapHbie coeqMHEHHs. DIEKTPOOT-

puLaTenbHOCTh. BaneHTHOCTh. BaneHTHbIE BO3MOXKHOCTH aTOMOB XMMHMUYECKHUX 3JIEMEHTOB.
Crenenb okucieHus. 3apsa noHa. HoMeHknatypa OMHapHBIX coeinHeHHH. TpexaneMeHTHbIe
coeuHEeHUs. [ UApOKCUABI U CONH.

4. Knaccudukanus cloxxHbIX COeTUHEHUH MO (YHKIMOHATIBHBIM Npu3HaKaM. OKCHIbI
coyieoOpasyroIe U HecojeoOpasyromue. OKCUIBI KUCIOTHBIC, OCHOBHBIE U aM(OTEpHEIE.
Homenknarypa okcunos. [lomyuenue. CBoiicTsa.

S. OcHoBanusa. OIHO- U1 MHOTOKUCIOTHBIE ocHOBaHus. lllenoun. HomeHnknarypa ocHo-
BaHuil. [lonyuenue. CBolictBa. UTHAMKATOPBI.
6. Kucnotsl. beckucinopoansie n kuciopoacoaepx amue. OqHo- © MHOTOOCHOBHBIE KHC-

JIOTHEI. HOMCHKHaTypa KHCJIOT. HOJ'IyLICHI/IC. CBolicTBa KOHICHTPUPOBAHHBIX U pa36aBJ'IeHHBIX
KHUCJIOT.

7. Comu. Cpennue, kucnsle, ocHoBHbIE. [lonydyenne. CBolictBa. HomMeHknatypa cosen.
KauecTBeHHbBIE peakllMK Ha KaTUOHBI U AaHUOHBI.
8. ['eHeTnyeckue psAapl METANIOB M HEMETAJUIOB. ['eHeTHYecKasi CBSI3b MEXAY IPOCTBI-

MM BCIICCTBAMU U KJIaCCaMH HCOPIraHUYCCKHUX COCTUHCHMI.
lleJlb paﬁombl: 03HAKOMHUTBCS CO CBOMCTBAMM OCHOBHBIX KJIACCOB XMMHMYECKHX COCOUHEHMH.

Banonauts Ta0aMIry 1. OTMETUTH 3HAKOM «+» Tpadbl, €CIM MEXKIY pearcHTaMH BO3MOYKHO
XMMHYECKOE B3auMOJeHCcTBHE. XUMHUUECKHE CBOWCTBA BEMIECTB IOATBEPAUTH YPaBHEHUSIMU
peakImii, UCToNb3ys nmpeiokenHsie peareutel: CUO, ZnO, CO2, NaOH, Ca(OH)2, Cu(OH)z,
NH4OH, HCI, H2S04, CH3COOH, Zn, Al, CuSO4, CaCOs, BaCl..
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B rpagax «MHAMKATOP» OTMETUTH U3MEHEHHUE 1IBETA.

B rpade «Ilomydenue» cTaBUTh «+», a peakIMy MOJIYYCHHUS COSIUHEHUN TIPUBECTH MO Ta0-
JINIIEH.

Ta6mmma 1. CBolicTBa KJ1aCCOB HEOPTAaHMYECKUX COSTUHEHUIN

PearenTel Oxkcubl Nupukarop

) o
s |3 |E |E 5 | 5E 2
L 3 = o 2 2 8 o
= = 5 | 3 = s |88l 2| E |58
Mm o) = 2] o = = S § 5
o = o o = =~ o S 0 g >
Ko 5 S |% |8 |8 |5 |38=58 &8558
Q
acCel o i S @) o Q S| S 0 > =
= OCHOBHEIE
g KHCJIOTHBIE
= amdoTepHbIe
OcHoBanus
KucnoTer

Jlabopamopnas paboma Ne§.
Kommuiekcnsblie coenunenns. Ilosryuenue u ycTroi4nBoCTh
Bonpocwt covecedosanus:

1. Chopmynupyiite omnpeneiaeHre KoMniIeKCHoe COoeOuHeHue U PACCMOTPHUTE CTPOCHUE
KOMIUIEKCHOTO COCIMHEHHUs coriacHo Teopunm Anbppena Bepuepa (1892 1) Ha mpumepe
K3[Fe(CN)e] u [Fe(NH3)s]Cls. Omnpenenure moHATHS: KoMniekcooOpazosamenn, AuU2aHo,
BHYMPEHHAA U BHEWHSS Chepbl KOMNAEKCHO20 COEOUHEHUs, CMeNneHb OKUCIeHUsl U KOOPOUHA-
YUOHHOEe YUCTIO KOMNIIEKCO0Opa308ameisl.

2. JHaiite xnaccuduKaimio KOMIUIEKCHBIX COEAMHEHHUHN IO XapakTepy 3apsna. KakoBo
otnuyne B ux crpoeHuu. ChopmMynupyiTe npaBuia HOMEHKIATYPbl KOMILIEKCHBIX COEINHEe-
auii Ha npumepe: [Al(H20)6]Cls, Naz[Zn(OH)4], [Co(NH3)s]Cls, Kz[Be(CO3)2], NaxSOsa,
H2[SiFe], K3[Ag(S203)2], [Pt(NH3)2Cl2], [Co(NHz3)s][Fe(CN)s], [Ag(NH3)2](OH), H[AUCl4].
[Tpoananu3upyiite UX NPUHAAIEKHOCTh K OINPENEICHHOMY KJIacCy COeIMHEHUN: KOMILIEKC-
HBIM KHACJIOTaM, KOMIUIEKCHBIM OCHOBAaHUSIM WJIM KOMILIEKCHBIM COJISIM.

3. KakoBa knaccudukanus iuranioB. Cpenu yka3aHHBIX TPUMEPOB BBIICITUTE KOMITICK-
CBI C MOHO- ¥ OMJCHTATHBIMIIUTAHIAMH.
4. O6macuuTe obpazosanue xommiaexcoB [CO(H20)s]*" u [AU(CN)2]" ¢ mosunuit Teopuu

BAJIEHTHBIX CBsA3el. Ompenenure MNOHATHS GHEUWHEOPOUMANbHBIEN BHYMPUOPOUMATbHbLE
Komniekcol. B yeMm npuuuHa napamacnemuzma v ouamachemusma Komruiekco? Kaxoi tum
rUOpUIU3AIMHY MOKHO MIPUITUCATh OPOUTAISIM LIEHTPAIILHOTO aTOMa, IPUHUMAIOIINM y4acTHe
B 00pa30BaHUHM CBSI3H, 1 KAKOBA IIPOCTPAHCTBEHHAS KOHPUTYpAIHs JAHHBIX KOMITJIEKCOB?
5. Hanwumure mucconuanuio komruiekcHoro coenunerus [Ag(NH3)2](OH). duccormarnust
Ha MOHBI BHEIIHEH U BHYTpeHHel cepbl. Jlucconurarisi KOMILIEKCHOTO HOHA B BOJJHOM PacTBOpE Kak
peaKiys 3aMeIIeHNs] JIMTaHIOB MOJIeKYJlaMH BOJbL. BbwIpasurte xowcmanmy necmotikocmu KOM-
TUIEKCHOTO MOHA.
6. VY CTOHUMBOCTh KOMIUIEKCHBIX MOHOB B pacTBopax. OOpa3oBaHHe U pa3pyIlIeHHe KOMILIEKC-
HBIX HOHOB B pacTBopax. Mcronp3ys TabarmyHbIe 3HAYCHHUS KOHCTAHT HECTOWKOCTH, OTPEeIIH-
TE€ KaKue KOMIUIEKChI Hanboee yCTOWYHBBI.
7. [epeuncnure BUABI H30MEPUN KOMITJICKCHBIX coenHeHui. [IpuBenuTe mpumepsl.
8. KakoBa Ononorudeckast poJib KOMIUIEKCHBIX COCTUHEHNH?
Ilenvpadomer:110nydnTh KOMIUIEKCHBIE COEIUHEHUS U U3YUUTh UX YCTOMYUBOCTD.
ObopynoBaHue: MTATHB ¢ TPOOUPKaAMH, MEpHbIE TPOOUPKH, CTEKIIIHHBIE MTAJIOYKH,
HUMETKH.
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Peaktussl: Oenzon, rekcaunanodeppat(lll) kamus kpucraamueckuii, poraHu aMMo-
HUSI KPUCTAUTUYECKUI, pacTBOpbl: HUTpaT Bucmyta 0,5 H, noaua kanus 0,5 1 u 0,1 H, HUTpaT
pryru(ll) 0,5 u, runpokcun Hatpus 2 H, cyasdat (wim xaopun) nukesi(ll) 0,5 v, 25% pac-
TBOp aMMHuaka, rekca-imanodeppar(ll) kamus 0,5 H. cyasdar meau 0,5 H, constHas KUcaoTa 2
H, mepmanranar kanus 0,5 H, xaopug (cynasdar) kobansta(ll) 0,5 H.

Xon paboThI:

Omprit 1. [Tonydyenune coeqMHEHUN ¢ KOMIUIEKCHBIM aHUOHOM.

a) [lonyuenne terpanomosucmyrara(lll) xamus.

B npobupky k 3-4 xarsam 0,5 H. pacTBopa HUTpaTa BUCMYTa NMPUOABBTE MO KaIUIAM
pactBop 0,5 H. pacTBOp MOIuAa Kajus JO BBINAJCHUS TEMHO-Oyporo ocajaka MOIuja BHC-
myTa. PacTBopuTre 3TOT Ocamok B M30BITKE pacTBOopa moauaa Kanus. OTMETbTe LBET IOJTy-
YEHHOIro pacTBopa. MOKET JIM 3Ta OKpacka 00yCJIOBIMBATLCS NpUcyTcTBHeM HoHoB K', I,
B13*? Kakoif U3 9THX HOHOB MOXET OBITH KOMILIekcooOpazoBarenem? C KaKUMMIHTaHIaMHI
OH MOeT 00pa30oBaTh B IaHHOM PAaCTBOPE CIOKHBIN HOH?

Hanumure popmyny KoOpAMHALIMOHHOTO COEIMHEHUS U YPAaBHEHUS pEaKLUi ero MoaydeHUs.

0) [Tomyuenue Terpanogomepkypara(lll) xamus.

B nBe npobupku nomectute mo 2-3 kamwu 0,5 H. pactBopa Hutpara pryru(ll). Omny npobdup-
Ky OCTaBbTE B KaueCTBE KOHTPOIBHOM, a B APyryto nobaswTe 1-2 karu 0,5 H. pacTBOpa Ho-
IUa Kamust 0 o0pa3oBaHusi opankeBoro ocaaka moauaa pryru(ll). 3arem npuneiite u30bI-
TOK MOJAWJA KaJus J0 MOJIHOTO pacTBOpeHust ocajaka. McnbitaliTe pacTBOpBI B 00eHX MpoOup-
KaX Ha TpHcyTcTBUe HOoHOB HQ?, 106aBUB B KaXIyi0 MPOOHPKY 10 2 KAaIlId PacTBOpPa TU-
pPOKCH/Ia HATPHUSL.

N3 xakoro pactBopa BbInagaet >kenthii ocanok okcuaa prytu(ll)? Ilouemy Bo BTOpOI mpo-
OupKe MpH JIEHCTBUU IIEJIO0YU OCATO0K HE BhIMaaaeT?

Hanumure ypaBHEHHS NMPOBENEHHBIX peakluii: 0Opa30BaHUs MOIUAA PTYTH U €r0 B3aUMO-
neficTBHSA ¢ M3OBITKOM HOAUA Kanus (KOOpAHHALMOHHOE urcio HoHa Hg?" paBHO deThpeMm).
Hanumure ypaBHeHUs snaeKkTposMTruueckoi nuccornmanuu Hurpata prytu(ll) u momydyennou
KOMILJIEKCHOU coiM - TeTpanoapmepkyparta(ll) xanus.

Hanummure Bbipa’keHNE KOHCTAHThI HECTOMKOCTH J1J1s1 KOMIUIEKCHOT'O COETUHEHHUSI.

OmnpiT 2: IlonydyeHue coeqMHEHUH ¢ KOMIUIEKCHBIM KaTHOHOM. IlomydeHue amMmmuau-
HOT'O KOMITJIEKCA HUKEIS.

[Tonyuure ocanok ruapokcuna Hukens(ll), Buecs B mpodupky 1-2 mi 0,5 H. pacTBOpa Cyib-
¢daTa HUKeINd U Takoi ke 00beM 2 H. pacTBopa rujpokcuaa Hatpusi. K yactu ocajgka 1o6aBbTe
0,5-1 mMn 25%-Horo pacTBopa ammuaka. Uto mpoucxomut? CpasHute okpacky nonos NiZ* B
pacTBope cyib(aTa HUKENs C OKPacKO# MOIy4eHHOro pactBopa. IlpucyrcTBue Kakux HOHOB
00yCJI0BIMBAET OKPACKy pacTBopa’?

Hanumure mMonexkynsipHble 1 MOHHBIE YpaBHEHUs peakiuii 00pa30BaHUS KOMIUIEKCHOTO CO-
€/IMHEHUS HUKEJISL.

OnbiT 3. TlonyyeHrne KOOPAMHAIMOHHOTO COEAUHEHHUSI C KOMIUIEKCHBIMH aHUOHOM M
KaTHOHOM.

B mpobupky BHecute 1 M 0,5 H. pactBopa rekcarnmanopeppara(ll) xamus, Ksi[Fe(CN)g], u
nBoiiHoe koiuyectBo 0,5 H. pacTBopa cynbgata Hukess(ll). K monmyuennomy ocanxy npuineii-
Te pacTBOp ammuaka (25 %) mo mosHoro pacTBopeHus: ocaaka. Coaep:kuMoe TpoOUPKH Tie-
peMelIanTe CTEKISHHON NaJl0YKOu.

Habmronalite nmocteneHHoe 00pa3oBaHHE MENKUX OJIeTHO-JTUJIOBBIX KPUCTAIJIOB KOMILIEKC-
Howi comu [Ni(NHz)s]2[Fe(CN)e]. Hanumure ypaBHEHHE peakiiuy MOJYyYSHHUS KOMILIEKCHOTO
COETUHEHMUSI.

[Tosryuenue u pa3pylieHue KOMIUIEKCHBIX COEIMHEHUN

OOpazoBanue M paspylieHHe KOMIUIEKca OOBSCHSAETCS CMEUIEHHEM pPaBHOBECHS €ro
mucconuanuu u oOwscHsercss npuHimnoM Jlelllatense. PaBHOBecwe auccoldanuu HOHA
[Ag(NH3)2]" = Ag* + 2NH3s cMeraercs B CTOpoHy 00pa3oBaHus KOMILIEKCa (BIEBO) IIPU YBeE-
nuuennn KoHienTparuu noHoB AQ* u NHs. TIpu 5ToM 00pasyroTcst COeIMHEHH s, B KOTOPBIX
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[IEHTPaJIbHBIA aTOM WJIM JINTaH]l CBA3aHbI O0Jiee MPOYHO, YEM B UCXOJHOM KOMIUIeKce. MHO-
e KOMIUJICKCHBIE COSIUHEHHS XOPOILIO PACTBOPUMBI B BOJIE, IO3TOMY KOMILJIEKCOOOpa3oBa-
HUE UCIOJIB3YETCs U IEPEBOIa B PACTBOP TPYAHOPACTBOPUMBIX COCTUHEHUH.

Xnopua cepedpa pacTBOpsETCs B U30BITKE [IMAHUA KAJIHS:

AQCIl + 2KCN = K[Ag(CN)2] + KCI

AgCl1 +2CN =[Ag(CN)z] +CI'

310 cBsA3aHO ¢ TeM, 4To HOoH cepedpa B noHe [AQ(CN)2] cBsizan Gonee npouno, uem B AgCI =
ClI'+ Ag* +2CN = [Ag(CN)2]

ITIP(AQCI) = 5:108 K4[Ag(CN),]- = 1-10%

[Tpu po6asnenun azornoi kucaothl K [Ni(NH3)s]Cl2 mpoucxomut paspyiienne KoMIuiekca, o
YeM CBHUJCTEIHCTBYET U3MEHEHHUSI OKPACKH PAacTBOpa. DTO CBSA3aHO ¢ 00pa30BaHHEM KaTHOHA
aMMOHHSI, B KOTOPOM aMMHAaK CBSI3aH ¢ KATHOHOM BOZOpoJa 0ojiee MPOYHO, YeM C KAaTHOHOM
HUKEJIS.

[Ni(NH3)s]?* = Ni?* + 6NH3 + 6H* = 6NH4* + Ni%*

Ku[Ni(NH3)s]*"= 1-10 Ku[NH4]* = 6:10°1°

[Ipu wu30bITKE H+ KOMIUIEKCHBIE COEIUHEHHS MOTYT Yy4YacTBOBaTb B OKHCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX peakuusx. [Ipy 3TOM HM3MEHSETCS CTENEeHb OKUCICHUS IEHTPATbHOTO
aToMma.

Bo03MOXHBI peakiuu AByX THIIOB:

a) MI3ameHeHue cTeneHn oKucaeHus 06e3 pa3pylieHus] KOMILIEKca

2K3[Fe®*(CN)s] + 2KI = 2K3[Fe**(CN)g] + I2

0) V3MeHeHHe CTeNeHN OKUCIICHUS C pa3pylIeHHEM KOMIUIEKCa B pe3yjbTaTe BOCCTAHOBIIE-
HUS [IEHTPAIBHOTO HOHA 10 METaa

Zn + 2K3[Au(CN)2] = 2Au° + K2[Zn(CN)a4]

[TopsiioK BBITOTHEHHUS PAOOTHI

Onpit 4. Paznnune Mexay ABOWHON M KOMIIJIEKCHOW COJIBIO.

Haneiite B mpoOupky 10-12 kamens pactBopa FeCls u nobGaBbTe 1Mo KamjsiM pacTBOp
ponanuga kamust KCNS. HaGmronaiite nmosiBieHHe KpOBaBO-KPAaCHOTO OKpALIMBaHMS BCIE-
cTBHE oOpa3zoBaHus pomanuaa xenesa Fe(CNS)z. JlanHast peakiiys Mo3BoJIIET 0OHAPYKUTH B
pacTBope HOHBI Kene3a Fes*.

B omny npobupky Haneiite 10-12 xanens kamus rekcanuanodeppara (111) Ka[Fe(CN)s], a B
apyryio - 10-12 xamens pactBopa xene30-aMMoHUIHBIX KBacloB (NH4)2SO4-Fe2(SOs)3. B
00e mpobupku mo kamsiM g06aBsTe pactBop KCNS. HabmronmaliTe iBeT pacTBOpOB B IPO-
6upkax. Ha ocHOBaHMU 3TOTO clenaTh 3aKJIIOYEHHE, KaKas U3 B3ATBIX COJIEH SBISIETCS IBOM-
HOM, a KaKas - KOMILJICKCHOI.

OmnsiT 5. O6pazoBaHye U pa3pylIeHHEe KOMIUIEKCHBIX HOHOB.

llonyuenue ammuayno2o Komniekca meou.

a) Haneiite B mpoOupky 10-12 kanens pactBopa cyibdara meau(ll) u nobaBeTe mo Karmisam
25%-#1 pactBop ammmaka. HaOmomaiiTe mepBOHaYalbHOE OOpa30BaHHWE OCATKa THJIPOKCO-
cyibdara MeIu U MOCIENyIoIlee ero pacTBOpeHHEe B M30BITKE aMMuaka ¢ 0Opa3oBaHHEM
OKpAILIEHHOTO PacTBOpa KOMILIEKCHOMN COJIH.

6) K monyuenHomy pactBopy 1006aBbTe HEOOJIBIIOE KOJIMYECTBO PACTBOPA COJITHOW KHCIIOTHI.
Hab6nronaiiTe m3aMeHeHNE OKpAacKu pacTBoOpa.

(KoopamHanimoHHOE YKCIIo CU2+paBH0 4.)

Tonyuenue ammuaynoz2o komniekca cepeopa.

a) Haneiite B mpoOupky 1-2 M1 pacTBopa HUTpaTa cepedpa M CTOJIBKO XK€ pacTBOpa XJIOpHUaa
HaTpud. [lomyueHHBIH OCaJOK pacTBOpPUTE, MOJYYHB PACTBOP KOMIUIEKCHOM COJHM cepebpa.
Jist 3TOr0 100aBBTE HECKOJBKO Karelb KOHIEHTPHUPOBAHHOTO PAacTBOpa aMMHAKA.

6) [lomydeHHBI pacTBOp KOMIUIEKCHON coiu cepeOpa paszieiite B aBe mpobupku. B onny
npoOUpKy 1006aBbTE PacTBOP XJIOpHUIA HATPHUA, B IPYTyIO - pacTBop Hoauaa kanus. HaGumro-
JlaliTe OTCYTCTBHUE OCaJKa B MEPBOM MPOOUPKE U €r0 HATMIUE BO BTOPOIA.

(Koopaunarmonnoe uncio Ag* pasno 2, [TP(AgCI) = 1-101° TTP(Agl) = 1-107%6,
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Ilonyuenue 2uopoxcokomniexca yunka.
a) Haneiite B mpoOupky 2-3 mi pacTBopa cyiab(hara HUHKA U J00aBbTE MO KallJiIM PacTBOp
THJIPOKCUA HATPUA JI0 MOsBIeHUs ocaaka. K pacTBopy ¢ ocaakoM 100aBbTe M30BITOK MIENIO-
YH JI0 MOJIHOTO PAaCTBOPEHUS OCajiKa B pe3yJibTaTe 00pa3oBaHUs PAcTBOPA KOMIUIEKCHOW CO-
.
6) K nmomydenHoMy pactBopy no6aBbTe 3-4 Karuik pacTBOpa CepHOM KHUCIOThl. HabmromaiiTe
NOSIBIICHHE OCAJKa B BUJIE IOMYTHEHHUS PacTBOpA.
(KoopanHarmonHoe uncio Zn?* paBHo 4.)
Tonyuenue pooanuono2o KomMniekca sxenesd.
B nepByro npo6upky HanewTe 2-3 M pactBopa xiopuaa xxenesa (111), a Bo BTopyto - cTosbko
JKe pacTBOpa Kanus rekcanpanodepputa (3+). B kaxayro npoOupky 1006aBbTe HECKOIBKO Ka-
neNib pacTBopa pojaHuaa kanus. HaGmrogaiite n3MeHEeHUE 1IBETa PacTBOpa TOJIBKO B MEPBOit
npobupke. Ha ocHoBaHMM onbITa ceaiiTe BBIBOJ O TOM, KAKOW U3 JIBYX KOMILIEKCOB XKelle3a
(3+) bonee ycTONUMB - TUAHUAHBIN WU POAAHUTHBINA?
Tlonyuenue ammuauno2o KOMnIEKCA HUKEJIL.
Haneiite B mpoOupky 1 M pactBopa cynbdara HUKeNS U 100aBbTe MO KarisiM KOHIICHTPUPO-
BaHHBIN pacTBOp ammuaka. Halmronaiite ocasok cynbaTa HUKEINS U MOCIEAYIOIIee ero pac-
TBOPEHHUE BCJEICTBUE 00pa30BaHUs pacTBOPa KOMIUIEKCHON COJIH.
K nonydennomy pactBopy 100aBbTE paBHbI 00BEM HACBIILIEHHOTO pacTBOpa OpoMua Kaaus
U HaOmojaaiiTe oOpa3oBaHUE Ocajka rekcaamMuHHHKeNs (2+) OpoMuaa. 3aTeM K OCaaKy Jo-
0aBbTE pacTBOp COSIHOM KUCIOThI. OTMETbTE PAaCTBOPEHHME OCAJIKa U U3MEHEHHE 1[BETa pac-
TBOpa. Ha ocHOBaHUM pe3yabTaTOB OIBITA CETaiiTe BBIBOJ O TOM, KAKO€ COSAMHEHHE aMMHU-
aka [NH4]" uma [Ni(NHs)s]?* Gonee ycToituiBO B JAHHBIX YCIOBHSIX.
OmnbIT 6. OKHCIUTENBHO - BOCCTAHOBUTEIBHBIC PEAKIIMU C YYaCTHEM KOMILJIEKCHBIX COEIMHE-
HUM.
a) Haneiite B mpobupky 1 mi pacTBopa mepMaHraHara Kajius, 700aBbTe paBHbIM 00beM pac-
TBOpa CEpHOM KHUCIOTHI, a 3aTeM IO KalUlAM pacTBOp Kaius rekcanuaHodeppara (2+).
HaGnronaiite n3MeHeHre OKpacKu pacTBoOpa.
0) Ionyuure nuamunaprento (1+) xmopua (OnsiT 3.2.2a). B pacTBOp onmycTture Kycouek me-
TaJNIMYecKoro nuHka. Yto Habmopaercs?
B) [lonyuure terpaamunmenu (2+) cynbdar (OnsiT 3.2.1.a). B pactBOp omyctuTe Kycodek
METAITMYECKOro ITMHKA. YTo HaOIt01aeTCsl Ha MOBEPXHOCTH ITUHKA?
r) Haneiite B mpobupky 1 mu pactBopa xJjopuja kobaiabTa U 2 MJ pacTBopa ammuaka. Ot-
MeThTE IIBET 00Pa30BaBILEroCss aMMHAYHOTO KOMITIeKkca kKobanbTa (2+). K moixyueHHOMY pac-
TBOpY A00aBbTe | MJI pacTBOpa XJIOpHAa aMMOHHUS U 2 MJI pacTBOpa MEPOKCHAA BOJIOPOJA.
Copnepxxumoe npobupku Harpeiire. Kak m3aMeHsiercss BET pacTBOpa BCIEJICTBHE OKHUCICHUS
Co?* 1o Co*" ?2(Koopaunanmonnoe uncio Co u Co paBHO 6.)
OmnbIT 7. BriusiHue KOHIEHTpALUU pacTBOPa Ha KOMILJIEKCOOOpa30BaHHeE.
Haneiite B npobupky 10-12 xanens pactBopa CoClz, 106aBbTe M0 KarIIMHACHIIIIEHHBIH pac-
tBop KCNS. HabmroaliTe nu3sMeHeHHe 11BeTa pacTBOpPA.
K nomyueHHOMY pacTBOpy IO KaruigM A00aBIIsiiiTe AUCTUIUIMPOBAHHYIO BOAY U HaOIo1aiTe
3a m3meHenueM ngera.(KoopuHarmonnoe uncino Co?* paHo 4.)
Jlabopamopnasa paboma Ne9.
KomnexkcHsble coeqnHenusi. XUMHYECKHE CBOMCTBA

Ilenv pabomei: TONYYUTHKOMITIEKCHIPA3IMHHOTO THUIIA U O3HAKOMHUTHCS CO CBOIi-
CTBAMU KOMIUIEKCHBIX COCTMHEHUN U IBOIHBIX COJICH.

O06opynoBaHue 1 PEaKTHBBI:

ratus ¢ npobupkamu. Xnopux xpoma(lll). Tuonuanar ammonusi. PactBopsl: xiio-
puga aMmMmoHus (Hackml. ), Tuornanara ammonus (0,1 M), xmopuaa narpus (0,1 M), xnopuna
kanus (0,1 M), tnoumanara kanus (0,1 M), tnocynetara natpus (0,1 M), cynbdurta HaTpus
(0,2 M), noguna kaaus. (0,1 M), cyasdara meau (0,1 M), aurpara cepedpa (O M), cynbda-
ta ruHKa (0,1 M), cynedara kagmust (0,1 M), autpara prytu(ll) (0,1 M), xmopuna 6apus (0,1
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M), cynbdara amomunus (0,1 M), xmopunga omosa(ll) (0,1 M), nurpara cBunna (0,1 M),
cynbdara xpoma (0,1 M), comu Mopa (0,1 M), xmopuna xenesa(lll) (0,1 M), cynbdata xo-
6ambra (0,1 M), xsopuna kobanpTa (Hackl.), cyabgara aukens (0,1 M), ConsHOM KHCIOTHI
(xon1r.), ammuaka (0,1 M), rexcanmanodeppara(lll) kanus, rexcanua-nodeppara(lll) kamms,
aMMOHMEBO-)KEJIE3HbIX KBaclloB. CepoBOAOpOIHAS BOA.

OIIBIT 1. CBoiicTBa IBOMHEIX U KOMIUIEKCHBIX COJIEH
B Tpum mnpoOupku mnoMecTuTh MO 3 Karliid pPacTBOpa aMMOHHUEBO-XKENE3HBIX KBACIIOB
NH4Fe(SO4)2:12H20. B uerBepTyro npobupky momectuth 3 Karui rekcanunanodeppara(lll)
kamusi K3[Fe(CN)s]. B nepByro npoOupky npubaButh 2 Kaluid pacTBOpa THOLMAHATA aMMO-
aust NHsSCN, Bo Bropyro - 2 kamum pactBopa xmopuaa 6apus BaClo, B Tpersio - 3 karmm
pacTBopa THIPOKCHA HATPHUS (COAEPKUMOE ITOH MPOOMPKH HArPETh JO TMOSBICHUS 3araxa
aMMMaKa), B YETBEPTYIO - 2 KaIlJId THOLIMAaHATa aMMOHHUS.
Bo Bcex 1 mpobupkax mpoucxoauT peakiusi? HamvcaTs ypaBHEHUS AUCCOIUAIINH JBOMHON
U KOMILJIEKCHOM COJIeH, MOJIEKYJISIpHbIE U MOHHBIE YPaBHEHUS PEAKLUH, C IIOMOIBIO KOTOPBIX
0OHapyXMBAINCh MOHBI coJield B pacTBope. Hamucarh BhIpakeHHE KOHCTAHTHI HECTOMKOCTH
komitekcHoro uona [Fe(CN)g]®, naiitu B Tabnuie ee uMCIOBOE 3HAYEHHE M CHENATh BBIBOJ
00 yCcTOMYMBOCTH 3TOTO MOHA B PACTBOPE.

OIIBIT 2. CBoiicTBa aKkBaKOMILJIEKCOB
A. Ilomectuth B HEOOIBIION TUrENb 1 MUKpoOIITIATENlb MEAHOTO Kynopoca. Cinabo mpokaauTh
cogepxumoe THrIst. OOpaTuTh BHUMaHKME Ha U3MEHEHUe 1BeTa KpuctayioB. [locie Toro kak
TUT€JIb OCTBIHET, 100aBUTH 1-2 Karu BOjbl, OTMETUTh U3MEHEHUE OKpacKku pacTtBopa. Hamu-
caThb ypaBHEHMsI PEAKIIMH.
b. B npoOupky mnomectuth | MuKpomInaTeab KpucTauioruapara xiopuna kodambra(ll)
CoCl2x6H20, octopokHo Harperh. HabmronaTh W3MEHEHHE I[BETa, COOTBETCTBYIOIIEE PeaK-
un otmeruieHust Bozpl: 2[Co(H20)6]Clo — Co[CoCl4] + 12H20
OxnanuTh NpoOUPKY U MpUOaBUTh HecKOJIbKO Kamenb pacTBopa NaOH. 3anucats HaGmone-
HUS.

OIIBIT 3. [Tony4yenue u cBOMCTBA HEKOTOPBIX aMMHAKATOB
A. Tlomectuts B mpobupky 3 kxamu cyiabdara meau(ll) CuSOas, 3aTem mpubaBuTh 2 Karm
ruapokcuaa ammonust NH4OH.
HabGmonate Beimagenue ocanka runpokcuaa mean Cu(OH)z2. OTMeTuTs LIBET Ocajka U 3au-
caTb YPaBHEHHE PEAKIUU.
K nonydyenHomy ocaaky npubaBuTh M30BITOK KOHIeHTpHupoBaHHOro pactsopa NHsOH. Yro
HaOmoaeTcsi? 3amucarth ypaBHEHHE peakluH HoiydeHus cynbgpara terpammuaoMenu(ll)
[Cu(NH3)4]SOs4.
[TprbaBuUTH K MOTYYEHHOMY pacTBOpY 3-5 Kameib cepoBoaopoaHoi kucnotsl H2S. Hamucars
YpaBHEHHE PEAKIMHU U OOBSCHUTH BBINAJEHUE YEPHOIO 0CAJIKA, YYUTHIBASI, YTO
b. K 1 kanne pactBopa Hutpata cepedpa AGNO3 npubaBuTh 2 Karim pacTBopa XJiopuia Ka-
must KC| nnm matpus NaCl. K monydyeHHOMY ocaaky nprOaBUTh pacTBOP THAPOKCHIA aMMO-
st NHsOH 1o nmonHoro pactBopenust ocajka xiopuaa cepedpa AgCl. Hanmcats ypaBHeHHUS
peaKkui.
B npoOupky ¢ mony4eHHBIM pacTBopoM Xxjopuaa auammuHocepedpa [AQ(NH3)|C1 npubas-
JISATh TI0 KaIlyIsiM pa30aBiIeHHOM a30THOW KHUCIOTH (3-5 kamenp). Hanmucats ypaBHeHUE peax-
UM 1 00BSICHUTH 00pa3oBaHue ocanka npu npubdasneHrnn HNOs.
B. K 3 kamsam pactBopa conu Hukensa(ll) 1o6aBisTh mo KarisiM BOJHBIA pacTBOp aMMHaKa
NH4OH 1o pactBopeHus BbIajarouiei B 0caJiok OCHOBHOM coiu. OTMETUTH I[BET MOJTyYHB-
IITET0Cs pacTBOPA. 3ammucaTh ypaBHEHHs Peakiuii (KOOPAMHAMOHHOE YicIo M?* paBHO 6).

OIIBIT 4. [Tony4yenue u cBOMCTBA allUJOKOMILIIEKCOB
A. B npobupky BHectH 2-3 kamm pactBopa mutpata pryt(ll) Hg(NO3)2 u n06aBisirs mo
KarisiM pactBop monauaa kamus K1, o obpasoBanus ocaaka uoauna pryru Hglo. Ormeruts
nBet ocaaka. K ocanky mo6aButh n30biTok pactBopa K1 mo pactBopenust ocanka. Hanmucath
ypaBHeHHE peakiuu B3aumozaercTBuss HQl, ¢ u30bITkoM noauaa xanusi (KOOpAWHAIIMOHHOE
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uncino H@* pasno 4). Hammcarh ypaBHEHME AMCCOIMALMH MOTY4EHHOTO KOMILIEKCHOTO
HOHA.
[Tosryuennslit pactBop terpanogoruapaprupara(ll) kanus Ko[Hgls] pasnenurs Ha aBe yacTu.
K opHoii yactu 100aBUTH HECKOJIBKO Kameidb pacTBOpa IIeNoYd, a K JIpyrod -
cepoBogopoaHoi Boabl H2S. OTMeTUTh HAOMI0JeHNS U OOBSCHUTD MOTYYCHHBIC PE3YIIbTATHL.
b. IMonyunts ocagok AgC1. 3areM mo KarwisiM IpUOaBISITH PaCTBOP THOCY/Ib(aTa HATPHS 0
MIOJTHOTO PAacTBOPEHMA ocajka. Hamucars ypaBHEHHE peakuy NOJY4YeHUs! AUTHOCYIb(paToap-
renrara Harpus. (Koopaunanuonnoe yncio nona Ag™ pasro 2.)
B. K 1 - 2 xarmsim pactBopa cynbdara mean CuSOs 106aBUTH CTOJBKO e pacTBOpa reKcallu-
anodeppara(ll) xamus Ka[Fe(CN)s]. OtmeTnuTs mBET 00pa30BaBIIErocs OCajKa W HAIMCaTh
YPaBHEHUS PEAKIIUM.
I'. K 1 - 2 kammam pactBopa xmopuaa skenesa(lll) FeCls mpubaBuTh CTONBKO e pacTBOpa
rekcannanodeppata(ll) kamus Ks[Fe(CN)g]
K 1 - 2 xamism CBeXenpUroToBIEHHOro pacTBopa cyibdata sxenesa(ll) FeSOs npubasuts 1-
2 xarumm rexcanuanodeppata(lll) xamus Ks[Fe(CN)s]. OTmMeTnTh HaOMIOACHUS U HAIUCATh
JUIsl 000UX OMBITOB YpaBHEHHs peaklWi, YUIUTHIBAs, UTO B MEPBOM OIMBITE MOJYUYUTCS reKca-
uranodeppar(ll) xenesa(lll) kamus KFe[Fe(CN)e] («OepinuHCcKas J1a3ypb»), a BO BTOPOM —
rexcarmanodeppat(lll) >xenesa(Il) xamus («rypHOyIIEeBa CHHBY), MMEIOIIETO TaKyHO K€
dbopmymy.

OIIBIT 5. O6pa3oBanue TUAPOKCOKOMILIIEKCOB
B Tpu npoOupku nomecTuTh pasfenbHO pacTBOphI cojieil uuHka, xpoma(lll) u amomunus. B
KOKIYI0 U3 HUX J00aBJIATh MO KaruisiM pacTBop mienouu. HabmionaTs BHauane BbINageHUE
OCaJIKOB, a 3aTeM UX PacCTBOPEHHE B M30BITKE mienoun. HammcaTs ypaBHEHHE peakiuu oOpa-
30BaHMS PACTBOPHMBIX T'HIPOKCOKOMILIEKCOB, cojepkamux HoHsl [Zn(OH)4]%, [Cr(OH)s]*
[A1(OH)g]*.

OmnbiT 6. KommiekcHble COeAMHEHUs B peakuusx oOMmeHa. BiaummoneiicTBue rekca-
nuanodeppara(ll) xanus ¢ cynsharom meau(ll).
B npoGupky Baecute 1-1,5 mu 0,5 H. pacTBOpa cynbdara Mean u 1006aBbTe TaKoH ke 00beM
0,5 H. pactBopa komriutekcHo# conmu Ka[Fe(CN)s]. OTmeThTe 1IBET 00pa30BaBIIETOCS OCaIKa
recanmanodeppata(ll) menu. Hanuiure MoiaekyaspHOE U HOHHOE YpaBHEHUE PEaKIUu.

OmnpiT 7. KOMIUIEKCHBIE COSMHEHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.
a) Boccranosnenue rekcannanodeppata(lll) xamus.
B npobupky Buecute 1,5-2 mn 0,1 H. pacTBopa noauaa kanus, 0,5-1 M 2 H. CoNsIHON KHCITO-
Tel 1 0,5 mi Genszona. OTMeTbTe, YTO O€H307 ocTaercs OeclBeTHHIM. /[00aBbTE HECKOJIBKO
kpuctauioB komrutekcHor conu kene3a(lll) Ka[Fe(CN)s] u nepemermaiite pacTBOp CTEKIISH-
Hol nanoukoil. [To n3mMeHeHuto okpacku 6eH3o01a yoeTuTech B BbIICIEHUN CBOOOIHOTO HOJA.
Hamumure ypaBHeHHE peakinu B3auMozeicTBus rexcanmanodeppara(lll) kamus ¢ nonumom
kanus, yautbiBas, 9to K3[Fe(CN)e] nmepexomut npu 3tom B K4[Fe(CN)s]. YkazaTh okuciu-
TEJIb ¥ BOCCTAHOBHUTEIIb.
Kakue noHBI B KOMIIJIEKCHOM CO€IMHEHUH U3MEHWIN CTETIeHb OKUCIIEHUS?
6) Okucnenue rekcaunanodpeppata(lll) xamms
[TomecTute B mpobupky 0,5-1 mia 0,5 H. pacTBopa nepMaHraHata Kajus, 100aBbTe HECKOJIBKO
Karenb 2 H. pacTBOpa CEpHOW KUCIOTH M J00aBUTh 1o KaruwsiM 0,5 H. pacTBOp reKcammuaHo-
deppara(ll) kamust 1o oOecrBeunBaHMs pacTBOpA.
ObeciBeunBaHNE PACTBOpA MPOUCXOIUT BCIIECJICTBHE BOCCTAHOBIICHUS MEpPMaHTaHATa KaJds
no cynabdara mapranna(Il). I[Tpu stom komruiekcHoe coenunerne Ka[Fe(CN)g] okucnsercs o
K3[Fe(CN)s].
Hanumute ypaBHEeHHE peakLMU OKUCICHUS. YKaXUTE OKHCIUTEIb U BOCCTAHOBHUTENb.

OmnbIT 8. YCTOMYHMBOCTH KOMILUIEKCHOTO MOHA. Peakiinu oOMeHa nmurangamMu. Baecure
B npobupky 1 mu xnopuaa (cynbdara) kobansra(ll) u mpubaBbTe HECKOIBKO KPUCTAIIIOB
pactBopa pomanuga ammonuss NHsCNS. HaGmionmadite oOGpa3zoBaHHe KOMIUIEKCHOTO CO-
€/IMHEHUS CUHETO 1IBeTa!
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[Co(H20)4]Cl2 + 4NH4CNS = (NH4)2[Co(CNS)4] + 2NH4Cl + 4H:0.

Jo6aBpTe B mpoOupKy Bojabl. Uto HaOmomaeTe? CpaBHUTE MOJYYCHHBIM pacTBOP C PacTBO-
poM xJopua kobansta. CpaBHUTE yCTOWYMBOCTH POJAHUIHOTO M aKBAaKOMILIEKCa KOOAJbTa.
KomrutekcHbie coeauneHns d-MeTauioB

OmnpIT 9. BnusiHue 37eKTPOHHOM KOH(MUTYpAIIUN KOMILIEKCOOOpa30BaTeIs Ha OKPACKY
KOMILJIEKCOB
B cunbHO nonkuciennsie pactBopbl coeanHeHus: tutana(lV), monmubaara (monumonnodaara)
aMMOHHUSI ¥ BoJIb(ppaMaTa aMMOHHMSI BHECUTE 1O OJHOU rpanyne uuHka. [lpu Heodxoaumoctu
pacTBOpPHI KPAaTKOBPEMEHHO Harpeiite 10 kuneHus. OObsICHUTE N3MEHEHHUE OKPACKH PacTBO-
poB, nMest B Buy Bocctanosienue Ti*" 1o Ti**, MoO4> 1o MoOs” u WO* no WO3*,

OmnbIT 2. ) Bausinue npupo/ipl TUTaHA0B Ha OKPACKY KOMILIEKCOB

be3Boansrii cynbdat meau(Il) pactBopute B Boje. 3aTeM K MOITYYEHHOMY PacTBOPY MPUIIEHTE
pactBop ammuaka. OOBSICHUTE OKpacKy MOJYYEHHBIX pacTBOpoB. Hamummmre peakiuu odpa-
30BaHUsl COOTBETCTBYIOIIUX KOMIIEKCHBIX KATHOHOB.

0) CpaBHCHHE OKpPAaCKH KPHUCTAJLUIOTHIAPATOB W OE3BOAHBIX cojiei. B (haphopoBbIX TUTIIAX
(momoukax) Harpesaiite kpuctautoruapathl cocraBa CoClz:6H20, CoSO47H20, CrCls-6H-0,
NiSO4-7H20 nmo obpazoBanus 6e3BOIHBIX coseil. OTMEThTE pa3jiMyue B OKPACKE MCXOJIHBIX
KPUCTAJIOTHAPATOB U 00pa3zoBaBIIMXCS 0e3BOAHBIX cojeil. [locrne oxiaxkIeHus cMOuuTe
6e3BoHbBIE costn BOJI0M. OOBsICHUTE HAOIOTaeMbIe N3MEHEHUS OKPACKH.

Omnpit 10. PacTBOpeH#e 0caKoB MaIOPacCTBOPUMBIX COCTMHEHUH 32 CUET KOMILEKCO-
o0pazoBaHus
a) Ocamokx AQBr, momydeHHbI MO0 0OMEHHOM peakiuu, pa3IeinTe MONojaM U MOMECTUTE B
nBe npobupku. Ha ogHy yacTh nmoaeicTByiiTe pacTBOPOM aMMMaKa Ha BTOPYIO - PACTBOPOM
Tuocynbdata HaTpusi. OOBSICHUTE MPOUCXOSIIECE U HAMUILIUTE PEaAKIIUU.

0) OOBsICHUTE, TOYEMY U3 PACTBOPA, COJEpIKAIIETo KOoMILIeKCHbIe HOHBI cocTaBa [AQ(CN)2],
cepebpo(l) B dopme AQCl He ocakmaeTcs, TOraa Kak B3aMMOJCHCTBHE C CYIb(GHI-HOHAMU
MIPUBOJIUT K 00pa30oBaHMIO ocaaka AgeS.

Omnpit 11. CpaBHUTENbHAS YCTONYUBOCTH KOMIUIEKCOB. B Tpex mpoOupkax MmoiyduTe
aMMHUAYHbIN, THOCYIb(aTHBIM W HUTPUTHBIN KoMIUIeKchl cepebpa(l). K pactBopam momy-
YEHHBIX KOMIUIEKCHBIX COSAMHEHMI MpUIIeHTe MO KalisiM pacTBOp XJIopuaa HaTpus. B aBe
IPOOMPKH, B KOTOPBIX HE BBINAJT 0Ca/10K, J00aBbTE pacTBOp Opomuaa kanus. B o
CJIEZIHIO0 POOUPKY 6e3 ocajika mpuieite pactBop noauaa kanus. O0bsicHuTe HaOM0AaeMoe
C YYETOM Pa3NUYMi B 3HAYCHHUSIX OOIIMX KOHCTAHT YCTOWYMBOCTH KOMIUIEKCOB U MTPOU3BEIC-
HUM pacTBopuMOcTH ranoreHunoB cepedpa(l). OmbiT 5. OxucnurenbHbIe CBONCTBA MEPMaH-
raHaT-uoHa
a) B Tpu mpobupka momecTtuTe paBHbIe 00beMbI pazbaBieHHoOro pacrBopa KMnOs. 3atem B
OJIHY U3 HUX NpujeiTe pa30aBiIeHHYIO CEPHYIO (WM COJISHYIO) KHCIOTY, BO BTOPYIO - BOAY U
B TPETHIO - KOHIIEHTPUPOBAHHBIN PACTBOP IIEIOYH. 3aTeM B KXKIYIO U3 MPOOUPOK MpHUIICHTE
pactBop Na>SOs. (B mpoOupky co MIEIIOYHBIM PAaCTBOPOM CJISIYET JTOOABUTH OOJIBIIION U30BI-
Tok NaxSOsz). O0bsicuute paznuuHoe nosenaeHue pactBopa KMnOs B 3aBucumoctu ot pH
CpeZbl ¥ HalTUIIIUTE COOTBETCTBYIOIINE PEaKITUH.

0) Okucnenue mpou3BoaHBIX MN nepmanranaT-uoHamu. K pazdasiennomy pactsopy KMnO4
npuieiite pactBop MNnSOs. OOBSICHUTE TMPOUCXOASINEE, HANHUIINTE W YPaBHSHUTE COOTBET-
CTBYIOIILYIO PEAKLIUIO.

Omeit 12. CoiictBa coeaunenuit sxene3a(ll) u xeneza(lll)

a) BoccranoBurenbHbie cBoiicTBa coeaunenuit kenesa(ll). K pactBopam comm sxenesa(ll)
MOJKWCIICHHBIM pa30aBIICHHONW CEPHOW KHCIIOTOM, B OTACIBHBIX MPOOHMpPKAX MpHUIIEHTE pac-
tBop KMNO4 u K2Cr207. Onumure HaOmo1aeMble U3MEHEHHS U 3aIUIINTE COOTBETCTBYIO-
1€ PeaKIiu.

0) CpaBHUTENbHAS YCTOWYUBOCTH POAAHHIHOTO, (PTOPUAHOTO M IIUAHUIHOTO KOMILIEKCOB
xene3a(lll). K pactBopy comu xene3a(lll) mpueiite HECKOJIBKO Kameiab pacTBOpa POJaHU/Ia



46

Kanus uian amMMmoHus. K momyueHHomy pactBopy mo6aBbre (ropua Hatpus. OObscHHUTE
HaOJr01aeMble U3MEHEHNUS U 3alUIINTE PEAKLIUU.
B) K pactBopy rekcammanodeppara(lll) xanus noGaBbTe pacTBOp pogaHUAa KaIHs WIA aM-
MoHUsA. OOBSICHUTE HEU3MEHHOCTh OKPACKH PAcTBOpA.
r) KauectBenHslie aHanutuueckue peakuun Ha xene3o( 1) u sxeneso(l11)
K cBexenonydenHoMy pactBope FeSOs4 mpuneiite B OTAENbHBIX NPOOMpPKax pacTBOpPb
K4[Fe(CN)s] (xenrass kpoBsias coib) u K3[Pe(CN)e] (kpacHast kpoBsiHas cojib). B kakom
cilyyae HaOJIIOJar0TCs U3MEHEHMs U B 4ueM UX npuuuHa. [IpuBeaure cOOTBETCTBYIOUIYIO XH-
MHUYECKYIO PEaKLHUIO.
Te >xe caMble OIBITHI MPOBEIUTE B OTHOIIEHUHU pacTtBopa coiu xene3a(lll). OrmersTe, B Ka-
KOM Cllydae HaOII0Jar0Tcsd M3MEHEHUS U B YeM MX mpuurHa. [IpuBeanTe coOTBETCTBYIOIIYIO
XMMHYECKYIO PEaKLUI0. YKaKUTe, Kakasg U3 KOMILJIECHBIX COJIEH SBJISIETCS CEJIEKTHBHBIM Ka-
4eCTBEHHBIM peareHToM Ha xene30 (I1) u xeneso (I11). [lpuBenure Ha3Banus 00pa3yOMUXCS
0CaJIKOB XapaKTEPHOTO L[BETA.

Jlabopamopuasa paooma Nel 0.

CKopocTh XMMHYECKO# peakuuu
Bonpocwl cobecedosanus:
3axonomepHocmu nPOMeKanHus u Munsvl XUMU4ECKUxX peakyuti

1 Onementsl xuMuyeckoi TepmoauHaMuku. [Ipenmer u 3agaun repmoanHaMuku. OCHOB-
HbIE XapaKTEPUCTUKU TEPMOAMHAMUYECKOM CUCTEMBI.

2. TeroBo# 2P PEKT XUMHUECKONW PEaKIIMKA U TEPMOXUMHUYECKUE pacueTsl. TernoTa 00-
pa3zoBaHus BeulecTBa. IlepBoe Hauano repmoauHamMuky. DHTanbnus. 3akoH ['ecca. Pacuer snep-
MU XMMUYECKOM CBsI3U ra3000pa3HbIX BEIIECTB C OJAMHAPHOH CBs3bt0. Pacuer sHepruum Kpu-
CTIIMYECKOH pPEILeTKH.

3. HanpaBiieHHOCTb XMMHMYECKHX pEaKUuil. DHTponus U CBOOOIHAsI SHEPIUs CUCTEMBIL.
N300apHO-U30TEPMUYECKUN TTOTEHIIHA.

Xumuueckas KuHemuka

1. Cxopocth xumMuueckoil peakuuu. Ee konnuecTBeHHOE BelpakeHue. MctuHHas u cpen-
HSISl CKOPOCTH.

2. ®akTophl, BIUAIOLIME HA CKOPOCTh XUMUYECKUX PEAKIMNI. 3aBUCUMOCTb CKOPOCTH Pe-
aKLMU OT KOHUEHTpALMU pearupyrolux BellecTB. 3aKOH JeHcTBUs Macc. Ero mpumMeHnenue
JUIsl TOMOT€HHBIX M IreTepOoreHHbIX cucteM. KoHcTaHTa ckopoctu peakiuu. BiusiHue ¢akropa
MOBEPXHOCTH Ha CKOPOCTh PEAKI[MH B T€TEPOr€HHOM cpeie.

3. 3aBUCHMOCTh CKOPOCTH PEAKLUU OT TeMIIEpaTypbl, TEMIEPATYPHbIH KOI(PPHUIINEHT.
[ToHsATHE 00 aKTUBHBIX MOJIEKYJIAaX U YHEPTHH aKTUBALIMU MTpoLiecca.

4. IIpocToii, MOHHBIN U paAUKAJIBHBIM MEXAHU3Mbl XUMUYECKUX PEAKLINN.

5. BnusiHue katanu3aTopoB Ha CKOPOCTh peakiuu. Buapl kaTanusza: rOMOT€HHBIH, rere-
POTEHHBIN U MUKPOT€TEpOTreHHBIN KaTali3, aBTOKATaIN3, OJI0KHUTEIbHBIM U OTPUIIATEIbHBIN
KaTaJn3; MOHATHE 00 HHTHOUTOpax.

Xumuueckoe pasHosecue

1. HeoGpatuMble 1 oOpaTUMble XMMHUECKHUE PEAKIMH. Y CIOBUSI 0OpaTUMOCTH U HEOO-
paTUMOCTH XMMHMUYECKHX IpoLeccoB. XMUMHUECKOe paBHOBecHe. KoHCTaHTa XMMHMUYECKOTO
paBHOBECHS,

2. Ilpunnun Jlelllarense. CMmelieHre XUMHUYECKOTO PaBHOBECHS NMPU U3MEHEHUU KOH-
LEHTpaluil pearupyromX BeUIeCTB, JaBICHUS U TEMIIEPATyphI.

3. Karanuzatopsl B 00paTUMBIX MpoIieccax.

Lenv pabomer:

OKCIIEpUMEHTAIbHO J10Ka3aTh 3aBHCHUMOCTb CKOPOCTH XHMHYECKON peakluu OT pas-
JUYHBIX (AKTOPOB M MPOAHAIU3UPOBATH CMELIEHHE XMMHUYECKOr0 PaBHOBECHUS MPU U3Me-
HEHHUM KOHLEHTPALUM pearupyrouux BemecTB.

[Tpubops! 1 mocyna:
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Becor ¢ pasnoBecom. Cexynmomep. Tepmomerp Ha 100 °C. IltatuB ¢ mpoOupkammu.
[Tpobupku emkocThio 50 M1 ¢ HoMepamu (3 miT.). MepHBIN TUIWHAP U1 BOABI HA 25 MII.
MepHble WIMHAPHI ISt pacTBOpa THocyib(para HaTpust NaS;03 emkxocthro 25 mi (1 mmir.)
U s pactBopa cepHoi KucioThl H2SO4 emkocthio 25 mir (1 mT.). XuMHUUYECKHE CTaKaHbI
eMkocThio 200 mut (2 mT.) u emkocTbto 25 mi (1 wt.). Crynka. [Iunerka. [lInarens.

Peaxmusvl u mamepuansi:

LluHK rpaHyIUpOBaHHBIA (IpoTpaBieHHbIH) 1 B nopomke. Hurpar cunma PH(NO3)..
HNomun xamus Kl. Me.

Pacmeopuwi:

Vkcycuas kuciora CH3COOH (0,11.). Consnas kuciaora HCI(0,1u.). Cepnas kwuc-
aora H2SO4 (2u. u 1:200). Xnopux xene3a(ll1)FeCls (0,0011. u Haceimt.). Pomanug kamwst
KSCN (0,0011. u maceimt.). Tuocynbdat Hatpus NaxS203 (11. u 1:200).

OIIbIT 1.BnusHue npupozasl pearupyromux BEIeCTB HA CKOPOCTh XUMUUECKONW peakluu

Jlyist mpoBeieHus ONbITa OJIHY MPOOUPKY 3amoJHUTh Ha 2/3 o6bema 0,1H. pacTBOpoM
YKCYCHOW KHCIJIOTHI, 3aT€M BHECTH TyJa 2 — 3 TrpaHyibl IUHKA, IPEIBAPUTEIBHO POMBITHIC
BOJIOM W BBICYIIEHHbIE (PUIBTPOBaAILHON Oymaroil. Bropyro mpoGupky 3amoinHuTh Ha 2/3
o6bema 0,1H. pacTBOPOM COJISTHOW KUCIIOTHI, 100ABUTH 2 — 3 TpaHyiibl HUHKA. (Macca nmuHKa
JOJKHA OBITH OJJMTHAKOBA U B TIEPBOI U BO BTOPOI MpoOupKax).

CpaBHUTH CKOPOCTH B3aUMOJICHCTBUS C IUHKOM COJISHOM U YKCYCHOM KHUCJIOT OAU-
HAKOBOW KOHLIEHTPAIUU U O0BSCHUTH HAOIIOAaeMbIe SIBJICHHUS.

[To oxkOHYaHUU OMBITA BBUIUTH KUCJIOTY, MPOMBITh LIUHK, BBICYIIUTH €ro (UIBTPO-
BaJIbHOM OyMaroi.

OIIBIT 2. 3aBUCHUMOCTH CKOPOCTH PEAKIIUU OT KOHLICHTPALIMHU PEarupyoIInX BEIIECTB

a) K 1u. pactBopy tHocynbdara Hatpus NazS;O3 npuiauth 2H. pacTBOp CEPHOI KUC-
notel HSO4.

HabntoiaTh mOMyTHEHHE pacTBOpPa, KOTOPOE BBI3BAHO B3aUMOJIEHCTBHEM THOCY Ib(aTa
HATPUS M CEPHOW KUCIIOTHI C BBIIEIICHHEM CBOOOIHOI CephI:

Na>5203 + H2SO4 = NaxS04+S02 + H2O0+S

Bpewmsi, koTopoe mpOXOJUT OT Hadajga Peakiiy 10 3aMETHOTO IMMOMYTHEHHS pacTBOpa,
XapakTepU3yeT CKOPOCTh PEAKIUU.

0) B Tpu Gonbiine HymMepoBaHHbIC MPOOUPKU HAIUTH pa3baBieHHbId (1:200) pac-
TBOp THOCYNb(aTa HaTpust NazS203: B mepByto —5 M1, Bo BTopyo — 10 My, B TpeThio — 15
mi. K cogepxumomMy nepBoi nmpoOupku 100aBUTh 3aTeM 10 M BOIBI, a BTOPOH — 5 M
BOJbl. B Tpu npyrue npoOupku HanuTh o 5 miu pazbasierHoit (1:200) cep HOM KHCIIOTHI.
B kaxnayro npooupky ¢ pactBopoM NaxS203 mpuiuTh nmpu MOMEIIMBAHUH 110 5 MII TIPHUTO-
toBieHHOM H2SO4 1 onpenenuTs BpeMs ¢ MOMEHTa 100aBIE€HUs KUCIOTHI O NOMYTHEHUs
pacTBopa B KaxJ0¥ MpoOUpKe.

3anucarh pe3yabTaThl MO CleayIoue popme:

Ne mpo- O6rem  OO6B- O6vem  OOmuii  YcioBHas Bpewmst CxopocTb
Oupku pacTBo- eMm pacTBo-  00BEM KOHILIEHTpPa-  MPOTeKa-  PEaKUuH
pa H20, pa pactBo-  1us Na;S»O3 Hug peak- B YCIIOB-
Na2S;03  wmn H2SO04, pa, mn 07071 70 HBIX €IHU-
, MJT MIT MOSIBJICHUS.  HMIIAX,
MYTH, T v=1/1.
1 5 1 5 20 1C
2 10 O 5 20 2C
3 15 5 5 20 3C

Te ke pe3yapTaThl U300pa3uTh rpaUIECKH, OTIIOKHB Ha OCH a0CIIUCC YCIIOBHBIC KOH-
nentpamuu NaxS;03, a Ha ocu OpIMHAT — CKOPOCTH peakuuu V=1/1.

Cnenath BBIBOJI O 3aBHCUMOCTH CKOPOCTH PEAKIIUH OT KOHICHTPALMH Pearupyomux
BemiecTB. COrnacyroTCs M Balllk HAOIIOACHUS ¢ 3aKOHOM JIEHCTBUS Macc?
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OIIBIT 3. 3aBUCHUMOCTH CKOPOCTH PEAKIIMH OT TEMIEPATYPHI

Jlnst onibiTa B3s1Th pazbasieHHbie (1:200) pactBopel Na2S;03 1 H2SO4. Hanmuts B Tpu Gobiive
HyMepoBaHHbIe podupku 1o 10 M pactBopa NaxS;03, B npyrue tpu npobupku — o 10 Mt pac-
TBOpA CEPHOM KHMCIIOTHI M PA3JICIIMTh UX Ha TPH Mapbl: 1Mo rmpodupke ¢ pactBopoM NaxS;03 u H2SO4
B K&KJIOM Iape.

OtMeTuTth TEMIIEpaTypy BO3IyXa B JaOOPAaTOPHH, CIIUTh BMECTE PACTBOPHI MEPBBIX JIBYX MPO-
OUPOK, BCTPSIXHYTH U OMPEICITUTh BPeMsI C MOMEHTA JTOOABIICHHUS KHCIIOTHI 10 TIOMYTHEHHS PacTBO-
pa.

JlBe npyrue npoOUpKU MOMECTUTh B XMMHUECKUM CTaKaH C BOJIOM U HAarpeTh BOy 110 TEMIIe-
parypsl Ha 10 °C BbllIe KOMHATHOM. 3a TEMIIEPaTypOH CIEIUTh 0 TEPMOMETPY, OMYIIEHHOMY B
Boay. CnuTh colepKuMoe MPOOUPOK, BCTPSAXHYTh U OTMETHTH BPEeMs OT CJIMBA JIO MOSB-
JICHUS MYTH.

[ToBTOPUTH OMBIT C OCTABIIUMUCS JBYMS MPOOMPKAMH, HATPEB UX B TOM KE CTaKaHE
¢ Bojo# a0 temneparypbl Ha 20 °C Bblllle KOMHATHOM. 3anucath pe3yJbTaThl MO CIEAYIO-

nieit popwme:
Ne npo- Ob6bveMm O6beMm Temneparypa, Bpems 10 CkopocTp peakuuu B
oupku pactBopa pactBopa °C MOSIBJICHUSA YCJIOBHBIX  €JIMHH-
Na2S203, H2S0q4, MYTH, T nax, v=1/1.
MJT MJT
1 10 10 °C
2 10 10 °C + 10°
3 10 10 °C + 20°

CocraButh TpaduK, WLTIOCTPUPYIOMUN 3aBUCUMOCTh CKOPOCTH PEaKLIUH OT TEeMIIe-
paTypsl U1 JaHHOTO ombITa. J{js 3Toro Ha ocu abCLUUCC HAaHECTU B ONpPEAEIEHHOM Mac-
mrabe 3HAYCHHUS] TEMIIEpaTyphl ONBITOB, @ HA OCH OPJIWHAT — BEJIMYMHBI CKOPOCTU peak-
i V= 1/1.

Cnenatp BBIBOJ O 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM pEaklIHd OT TeMIEepaTyphl.
Kakue 3HaueHMs] IpUHUMAET TeMOepaTypHbIH KO3(P(GULIUEHT I OOJIbIIMHCTBA XUMHUYe-
CKUX peaKIuii?

OIIBIT 4. BausHue NMOBEPXHOCTH PEArMpyOLIMX BEIIECTB Ha CKOPOCTb IE€TEPOTrEHHON
peakuuu

VY paBHOBECUTHh HAa TEXHOXMMHYECKUX Becax KycoueKk Mpamopa (WIM Mena) M TaKylo ke
Maccy TopoIika Mpamopa (uiu Mena) — npudiausurensHo 0,5 r. B 1Be npoOupku HAIUTH 1O 5
MJI pa30aBIeHHON COJITHON KUCIOTHI U BHECTH B HUX OJIHOBPEMEHHO HAaBECKH MpaMopa WM
Mena: Kycoyek — B OJHY MPOOUpPKY, NOPOLIOK — B ApYyryto. OTMETUTh BpeMs, KOTOpOe IO-
TpebyeTcs JUls MOJIHOTO PacTBOPEHUs MpaMopa (Mena). B kakoil mpoOupke peakuus nporeka-
eT OpIcTpee U novemy?

Hamucatp ypaBHEHHE peaklMM U MaTEMaTUYECKOE BBIPAKEHHUE 3aKOHA JAECHCTBYIOLIMX
macc. Chenatp BBIBOJ O BIMSHUM MOBEPXHOCTH PEArHMPYIOIIUX BELIECTB Ha CKOPOCTb peak-
LIUH, TPOTEKAIOLIEN B FETEPOTEHHOM CUCTEME.

OIIBIT 5. CkopOCTh reTepOreHHbIX XUMUYECKUX PEaKINN

a) B cyxoii cTrynke ocTOpOXKHO cMemaTh (He pacTupasi) HECKOJIbKO KPUCTAJIOB HUT-
parta ceunna (1) u nonuaa kamus. [Ipoucxoaut u U3MEHEHUE OKPACKH?

DHepruyHo pacTupath Kpuctauisl. Yto npoucxoaut? U3 nuneTku 100aBUTh K cMecH
HECKOJIBKO Kallellb BOJbl; 0OpaTUTh BHUMaHUE Ha U3MEeHeHue okpacku. OOBICHUTH OIBIT.
Hanwucate ypaBHEeHHE peakLyH.

Jlabopamopnan paooma Nel 1.
XHuMH4YecKoe paBHOBecCHe
Bonpocwt cobecedosanus:

1. HeoOpatuMeie U 0OpaTHMble XUMHUYECKUE PEAKIMU. Y CIOBUS OOPaTUMOCTH U HEOO-
pPaTMMOCTH XMMHMYECKHX IpOLEcCOB. XMMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBECHS,
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2. Ilpunnun Jlelllarense. CMmeleHre XUMHUYECKOTO PaBHOBECHS NMPU U3MEHEHUU KOH-
LEHTpalUil pearupyronX BelecTB, JaBICHUS U TEMIIEPaTyphl.

3.KaranmuzaTopsl B 00paTHUMBIX MTPOIECcCax.

OIIBIT 1. Cmemenne XMMHUYECKOTO PaBHOBECHS MPU U3MEHEHUH KOHIICHTpAaIUil pea-
TUPYIOIIUX BELIECTB

B HebGonpmom crakanumke cMmemath mo 10 miu 0,001H. pacTBOpoB Xyopujaa xejesa
(1) FeCls u ponanuna xanust KSCN. Hanucate ypaBHEHHE 3TOH 00paTUMON pEaKiu U
BbIpa)K€HHE KOHCTAaHThl paBHOBECHUSI J1JI HEe.

[Tony4yeHHBIH pAacTBOpP pas3lUTh MOPOBHY B YEThIpe MpoOupku. B mepByro mpoOupky
J00aBUTh HEMHOTO KOHIIEHTPHPOBAHHOTO pacTBopa Xsopuna xene3a (l11), Bo Bropyro —
KOHILIEHTPUPOBAHHOTO PACTBOPa pOJAaHU]A KaJlUsl, B TPETbIO — HEMHOI'O KPUCTAJUIMYECKO-
ro XJIOpUJa Kajus, a 4YeTBEpTYI0 NPOOHUPKY OCTaBUTH JJsi cpaBHeHUs. CpaBHUTH IBET
KHUJIKOCTEH B TpoOHUpKax.

[To u3MEeHEeHNI0 UHTEHCUBHOCTU OKPAacCKH CYAST 00 M3MEHEHUU KOHLEHTPALUK Poja-
auaa xenesa(lll) Fe(SCN)s, T.e. o cMeniennn paBHoBecusi. OOBSICHUTh U3MECHECHHUE 1IBETA
Ha OCHOBAHMU 3aKoHa JeiicTBUA Macc. CMecTUTCsS JU paBHOBECHE IMpHU pa3OaBICHUU IO-
Jy4YE€HHBIX PacTBOPOB?

Tema: XuMuUyeckasi KHHeTHKA. XUMHUYECKOE PABHOBECHE
1. Bo ckoJIbKO pa3 U3MEHUTCS] CKOPOCTh MPSIMOM U OOpaTHOM peakluii B CUCTEME
2502(r) + O2(r) &3O03(r),

eci 00beM Ta30BOM CMECH YMEHBIIUTH B TpH paza? B kakyro CTOpOHY CMECTHTCS paB-
HOBECHE CUCTEMBI?

2. Bo CKONBKO pa3 yBEMUYUTCS CKOPOCTh PEaKLMH, IPOTEKAIOIIEH B Ta30BOH (aze, mpu
noBbIteHnH Temrepatypsl oT 30 1o 70 °C, ecnu TeMrepaTypHblii KO3h(GUIIMEHT peakuuu pa-
BeH 27

3. KoHcTanTa paBHOBECHS TOMOT'€HHOM CUCTEMBI

CO(r) + H20(r)g¥02(r) +Ha(1)

npu 850°C paBHa 1. Beluncnure KOHLEHTpALMU BCEX BEIIECTB IIPU PAaBHOBECUH, €CIIU
ucxoaubie KOHIEHTpauu C(co) uex=3 MOJIB/I, CH20)cx = 2 MOJIB/IL.

4. DHpoTepMHMuecKas peaklus pa3lokKeHus MNeHTaxyuopuaa ¢ochopa MpoOTEKaeT Mo
YpaBHEHHUIO

PCls(r)R€ls(r) + Clo(r) ; AH%gg = 92,59 kJIk/MOB.

Kaxk nHamo u3MeHuTs: a) TemriepaTypy; 0) JaBiieHre; B) KOHIICHTPAIIUIO, YTOOBI CMECTUTD
paBHOBecHe B CTOPOHY peakiuu pasnoxenus PCls?

Jlabopamopuasa paboma Nel 2.
IIpurorosjieHre pacTBOPOB Pa3IHYHOH KOHLEHTPALMHU

Pacmeopumocmsio BemecTBa Ha3bIBA€TCS €r0 CIIOCOOHOCTH 00Pa30BbIBATH OJJHOPOIHYIO
CUCTEMY C JIpYTUM BEIIECTBOM, SIBIISIFOIIMMCS PACTBOPUTEIIEM.

PacTtBopuMOCTh XKUAKOCTEH B MKUAKOCTU ObIBAET HEOTPAHMUYEHHOW M OTPaHUYEHHOI.
Jlis mepBOro BHJIAa 3TO CUCTEMa «CIUPT — BOJA», A BTOporo — «3dup — Bomax». Ilocie
BCTpSIXUBaHUA d3(hHpa ¢ BOJIOM MPOUCXOAUT PACCIOCHHE, YTO MOKHO HAOJI0JaTh Ha OMBITE 110
00pa30BaHUIO T'PAHMIIBI pa3jiesia MeX/y IBYMs pacTBOpaMM: BOJHBIN pacTBOp 3¢upa (BHU3Y)
U 3QUPHBII pacTBOp BOJIbI (BBEPXY).

PacTBOpHMOCTBIO BEIIECTBA MOYKHO TaKKE€ Ha3BaTh €0 KOHIIEHTPAIMIO B HACBHIILIEHHOM
pactBope. Konyenmpayus pacmeopa — 3TO KOJINYECTBO PACTBOPEHHOTO BEIIECTBA B CUCTEME
B OIIpeJIelIeHHOM 00beMe MIIM Macce PacTBOpa WM pacTBOpHUTes. OT KOHLIEHTPAIMH 3aBUCAT
MHOTHE CBOMCTBA PaCTBOPOB.

[TpuMeHSIOTCS pa3iaryHble CIIOCOOB! BBIPaKEHHSI KOHLEHTPAIMU PACTBOPOB, UCIOJIB3Y-
eMble MPEUMYILECTBEHHO B KOHKPETHBIX 00JIacTAX HAyKH U TeXHUKU. K HUM OoTHOCAT cieny-
IOLIHE:
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1) maccosasn oona pacmeopennoeo eewjecmea: OTHOIICHHE (IIPOLIGHTHOE) MAacChl pac-
TBOPEHHOT'O BELIECTBA K MACCE PACTBOPA. DTOT CIIOCOO BBIPAKEHUS KOHLIEHTPALIMH YacTO UC-
II0JIb3YETCS] B TEXHUKE, XUMUUYECKOM TEXHOJIOTUH, CTPOUTEIBHOM IPAKTUKE.

2) B XUMHUYECKHX HCCIIEAOBAHUAX U JIAOOPATOPHOU MPAKTUKE Yallle IPUMEHSIOT MOLAp-
HOCMb, U MOAAPHYI0 KoHyenmpayuto. MoigpHocThi0 pacTBopa (M) Ha3biBaeTcs Konuue-
CTBO MOJIEH BEILIECTBa, coAeprkalieecs B 1 11 pacTBopa.

3) B aHAINTUYECKUX HU3MEPEHUSX U pacueTax MPUMEHSIIOT HOPMAlbHYIO, WIA IKEUEA-
JeHmuylo, KOHUeHTpauuto. HopManbHas KOHUEHTpauus pacTBOpa OIpEAeNseTcsl KoJuye-
CTBOM 3KBHUBAJICHTOB PaCTBOPEHHOTI'0 BelllecTBa B 1 11 pacTBOpa.

PacTBOpBI paBHONMOISIPHOCTUB3aUMOACHCTBYIOTAPYT C IPYroM B 00beMax, MPOMOpIu-
OHAJBHBIX CTEXHOMETPUUECKUM K0d((PUIIMEHTaM B ypaBHEHUSIX peakuuid. PacTBopsl oauHa-
KOBOI1 HOPMaJIbHOCTH PEarupyroT B OJJUHAKOBBIX 00beMax (B COOTBETCTBUU C 3aKOHOM JKBH-
BaJleHTOB). BooO1ie ke pacTBOpHI pearupyroT B XMMHYECKHX PEAKIHSIX COTIACHO MPaBUITY
HOPMaJIbHOCTEHN

4) B XMMHUYECKOM aHaau3€e (B TOM YUCIIE COCTaBa BOJIbI) UCTIONB3YIOT MUmMp pacmeopa —
T, KOTOpBIN MMOKa3bIBAET KOJUYECTBO PACTBOPEHHOI'O BEUIECTBA, coAeprauierocs B 1 mi pac-
TBODA.

5) monsinbnas kKonyenmpayus, Wil MOJISIbHOCHb PACTBOPA, BBIPAXKAETCS YUCIOM MOJIEH
pactBopeHHoro BeuectBa B 1 kr (1000 r) pactBopurens. OTa BeIMUMHA, B OTJIMYUE OT JIpY-
TUX CIIOCOOOB BBIPAXKEHUS KOHLIEHTPALIUU, HE U3MEHSETCS C TeMIIepaTypoi, TaKk Kak AJs ee
OTIpeNIeNIeHUs] He UCTIOIB3YIOT 00beM. Macca BeliecTBa U pacTBOPUTENS, B OTIIMYHE OT 00be-
Ma, HE 3aBHUCST OT TeMIIepaTyphbl.

Ilo macce pacTBOPEHHOIO BELIECTBA PACTBOPHI MOJAPA3ACIAIOT HapazOasienHvle U KOH-
yeumpuposannvie (ycaoBHo). K pa30aBieHHBIM MOXHO OTHECTH PAcCTBOPHI, COJAEpKAIUE
OJIMH WM MEHEE MOJIb PaCTBOPEHHOIO BellecTBa B 1 11 pactBopa. Ilpu 3TOM HachlleHHBIM
Ha3bIBAETCSI PacTBOP, KOHLEHTPALXsA KOTOPOIrO IPH ONPENEICHHON TEMIIEpaType OTBEUYAET
pacTBopuMOCTH BemecTBa. Eciau sl pacTBOpeHus: B3STO OOJIbIIE 3TOr0 KOJUYECTBA, TO W3-
ObITOK OyJeT HaXOAMThCSA B ocaake. Mexy ocaJkoM M pacTBOPOM YCTaHABIUBAeTCs MO-
JBUKHOE paBHOBECHE. B HEHACHIIIEHHOM pacTBOpE KOHIEHTpAIUsl paCTBOPEHHOIO BEIIECTBA
HW)KE €r0 pacCTBOPUMOCTH. B 3aBHCHMMOCTH OT pacTBOPUMOCTH COAEPKAHUE PACTBOPEHHBIX
BEIIECTB MOXKET OBITh OUEHb Pa3HbIM, HanpuMmep, B pacTBopax Ag2CrO4 nmu AgNOs.

ConepxaHue BelIECTBA B HACBHIILIEHHOM pPacTBOpPE NPHU JaHHOW TeMmIepaTrype sBIIETCS
KPUTEPUEM €r0 pacTBOPUMOCTHU. Yalie BCero 3Ty BEIMUMHY BBIPAXKAIOT KaK MacCy B IpaMMax
0e3BOTHOTO BellecTBa, coaeprkanierocs B 100 r pacTBopuTens B HachllleHHOM pacTBope. Ee
Ha3bIBAIOT KOIPuyueHmom pacmeopumocmu.

B HekoTOpbIX cilydasx BO3MOXKHO TaKke 00Opa3oBaHHE nepecbiujerHbiX pacTBOPOB, KO-
TOpbIE CO/EpKaT U30BITOK PACTBOPEHHOTO BellecTBa. Takue pacTBOpbl 00pa3yroTcs IMyTeM
JUINTEJIBHOTO OXJIaXKICHUS HACHIIIEHHBIX PACTBOPOB M MPEACTABISIOT cO00i HEycTOMUUBBIE
(JTabuJIbHBIE) CHCTEMBI, IPU BHECEHUWU B KOTOPbHIE 3aTPaBKU B BUJE KPUCTAJUIMKA COJU WM
JIPYrOro COEOUHEHMS], & TAK)XKE IPU BCTPSAXMBAHMM WM COTPSCEHUH pPacTBOpA MPOMCXOIUT
JaBUHHAs KPUCTAJUIM3alMsi OCHOBHON MacChl paCTBOPEHHOTO B M30BITKE BELIECTBA.

Ilo xapakTepy B3aMMOJENCTBUS PACTBOPEHHOI'O BELLIECTBA C PACTBOPUTENIEM Pa3INYaOT
UOHHble 1 MOJIEK)IApHble PACTBOPBL. B IEpBBIX pacTBOpsieMOe BEUIECTBO MPEACTABIECHO B BU-
JI€ MOJIEKYJI M IPOAYKTOB MX JMCCOLMALIMU HAa HOHBL. BO BTOPBIX — B BUJI€ MOJIEKYJ U UX ac-
counaroB. Hampumep, BoiHbIE pacTBOPHI COJISTHOM KUCIOTHI, Cylb(ara KanbIus, THIPOKCH 1A
KaJIMsl — MIOHHbIE, PACTBOPHI TTIFOKO3bI, aIbOYMHHA, KUCIOPO/ia B BOJE — MOJIEKYJISIpHBIE.

WonHble pacTBOPHI, HIIK PACTBOPHI ANEKTPOIUTOB, OTHOCATCS K MPOBOJHUKAM 3JIEKTPH-
yectBa Il pona, T. €. UM IpUCyIlla HOHHAs TPOBOJUMOCTb. DTO PACTBOPHI COJIEH, KUCIOT, OC-
HOBaHMI, a TaKXKe UX pacIulaBbl U HEKOTOPHIE COEAMHEHUS B BUJIE TBEP/IBIX Tell.

«IIpuecomosnenue pacmeopos ¢ 3a0anHOU MACCOBOU O0JIell eujecmad 8 pacmeopey
[{enb: HAYYUTHCS MPUTOTABIMBATH PACTBOPHI C 3aIaHHON KOHIIEHTPAIUEH.

a) Ilpucomoenenue pacmeopos uz meepoozo eewecmed u 600bl
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[TpurotoButs 200 r5%-Horo pacrBopa kapOoHaTa HATPUS U3 KPUCTAJUIMYECKOH COJIBI
Na2COs - 10H20 u BoAEL.

Berancnuts, kakas macca NaxCOz - 10H20 tpebyercst mis npurotosienus 200 r 5%-
HOTO pacTBOpa B pacuete Ha 6e3BoHY0 coiib NaxCOs.

OTBecuTh 3Ty MacCcy U3MEIbYEHHOM CO/IbI B IPEABAPUTEIILHO B3BELIEHHOM CTaKaHUMKE
Ha Becax ¢ TouHocThio 10 0,01 1.

Paccunrarh, kakoit 00beM BOABI HEOOXOMUM ISl PACTBOPECHHS B3SITON HaBecku. OT-
MEPUTh MEPHBIM LIUJIMHAPOM 3TOT 00beM BOJbl. BEUIUTH BOy B CTaKaH U PaCTBOPUTH B HEll
OTBEILLIEHHYIO COJIb.

W3meputh TeMiieparypy NpUroTOBIEHHOTO pacTBOpa U, €CJIM OHAa HE paBHA TEMIIEpaTy-
pe, KoTopasi ykazaHa B Ta0iuIie, TOBECTH €€ 0 YKa3aHHOM BEIMYMHBI, HarpeBas WM OXJia-
JK7Iast pacTBOpP.

Boumith pacTBOp B CyXOH (WJIM ONOJIOCHYTHIM 3TUM PAacTBOPOM) BBICOKMH y3KHUH LiU-
JUHIP U ONpPENENUTh C MOMOIIBIO apeoMeTpa €ro IUNIOTHOCTh. APEoMETp MPOMBITH BOJAOH,
BBITEPETH JIOCYXa U C/1aTh TJabopaHTy. PacTBOp BBUIUTH B IPUTOTOBJICHHYIO CKIISTHKY.

[To HaiieHHOW IJIOTHOCTH, MOJB3yAch Talmuuel, ompenenuts ® (%) NaxCOs
10H20BpacTBope. CpaBHUTH MOTYYCHHYIO BETHUHHY C 33JJaHHOM.

Paccunrtars MOJSIpHYIO U HOPMAIbHYIO KOHIIEHTPAIlUU PUTOTOBICHHOTO pacTBOPA.

0) I[Ipucomoenenue pacmeopa uz KOHYEHMPUPOBAHHO20 PACMEOPA U 800bl

1. ITpuroroButs 250 T 10%-u0ro pacTBopa KUCIOTHI U3 UMEOIIErocs B Jaboparopuu
pacTBopa.
Onpenenutb apeoMEeTpoOM IUIOTHOCTh PacTBOpa CEpHOW (MIU COJSIHOM) KHCIIOTHI,
HMMEIOIIEHCS B JIa0OpaTOPHH.

Haiitu B Tabnure o (%) pacTBopa KMCIOThI, OTBEYAIOIIYIO HAlIGHHOW TUIOTHOCTH.

Paccunrarp, Kakyro Maccy 3TOro pacTBopa KUCJIOThI HY>KHO B34Tb JJI1 IPUTOTOBJICHUS
250 r 10%-Horo pacTBOpa, U 3aT€M IEePecUnTaTh MOJYYEHHYIO BETMUNHY HAaBECKH Ha O0BEM.

Paccunrarh HYXHBII 00b€M BOJIbI, OTMEPUTH €TI0 MEPHBIM LIWJIMHJPOM M BIIUTH B CTa-
KaH.

OTMepuTh MEPHBIM LIUJIMHAPOM PACCUMTAHHBI 00BEM pacTBOpa KUCIOTHI, BIUTH €T0 B
BOJly (B Cllyyae CEpHOM KUCIIOTHI BBUIMBATh TOHKOM CTpyel MpH MOMENIMBAHNN) U TIIATEIBHO
nepeMeniaTb pacTBop.

OxnaguB ero 10 TeMnepaTypbl, yKa3aHHOU B TaOnMIle, IepesuTh B CyXOW BBICOKUH LU-
JUHAP U ONPENIEIUTD IIJIOTHOCTh aPEOMETPOM.

CauTh NOJYy4YEHHBIH PaCTBOP KUCIOTHI B IPUTOTOBICHHYIO CKIISHKY.

[Tonb3ysick Tabnuuel, onpeaenuTb® (%) MOJy4EeHHOTO pacTBOpPa U MPOBEPUTH, TAKUM
00pa3oM, TOUHOCTh BBIITOJTHEHUS OTIBITA.

BoruncnuTh MOJSPHYIO U HOPMAJIbHYIO KOHIIEHTPALMU MOJIYYEHHOTI'O PacTBOpa.

2. TpurotoBuTs 200 M1 pacTBOpa THApokcuaa Hatpus (p=1,050 r/cm®) U3 KoHIEHTPH-
POBAHHOT'O PACTBOPA U BOJBI.

Onpenenuts apeoMeTpOM IUIOTHOCTh KOHIIEHTPUPOBAHHOT'O PacTBOPA.

Haittuo (%) runpokcuaa HaTpus (Tabauia) B MICXOJHOM U MTOJTy4aeMOM PacTBOpaXx.

Boruucnuth Maccy pactBopa. Paccuntars HaBecky, a 3aTeM 00beM KOHIIEHTPUPOBAHHO-
ro pacTBopa U 00beM BOJIbl, HEOOXOIUMBIE JIsl IPUTOTOBIIEHUS 33JJaHHOTO PacTBOPA.

OTMepHuTh MEpHBIM [WIMHAPOM BBIYHMCIICHHBIE O0BEMBI
KOHIEHTPUPOBAHHOTO PACTBOPA U BOJBI, CIMTh WX, TIIATEIBHO MEpeMeniaTh XUJIKOCTb, IMO-
CJIe OXJIAKIACHMS BBUINTH B CYXOH BBICOKMI LIMJIMHJIP U ONPEAEIUTH apEOMETPOM IUIOTHOCTH
MOJIyYEHHOTO PacTBOpPA, a 3aT€M BBUIUTH €0 B CKIISHKY.

Onpenenuts pacx0kI€HUE HAWIEHHOW IIJIOTHOCTU U 3aJJaHHOM B IIPOLIEHTAX.

BbraucnanTs MOJISPHYIO M HOPMaJIbHYIO KOHIIEHTPAIMH [TOJIy4€HHOTO pacTBOpA.

3aoauu no meme: «Pacmeopor)

Pacmeop — 3T0 MHOTOKOMITIOHEHTHAsi TOMOT€HHass (PU3MKO-XMMHUYECKasi CHCTEMa, CO-

CTOALLAS U3 PABHOMEPHO PACIpPEEICHHbBIX YaCTUIl IBYX MM HECKOJIbKUX BemecTB. OnHO U3
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JTUX BELIECTB — PAaCTBOPUTENb, a APYIHE - PACTBOPECHHBIE BellecTBa. I paHuIa Mexnay pac-
TBOPUTENEM U PACTBOPEHHBIM BELIECTBOM JI0CTaTOYHO YCJIOBHA (0COOEHHO, eciii 00a KOMIIO-
HEeHTa XHUIKocTH). Ho eciin B pacTBOpe MpoTeKaeT Kakas-Tu00 XUMUYecKasi peakius, TO pac-
TBOPHUTEJIEM CUUTAIOT KOMIIOHEHT, HE IPUHUMAIOIUI B HEW y4acTusl.
Baxkneiimasi xapakTepuCcTHKa pacTBOpa — €ro KOJIMYECTBEHHBIM cocTaB. OTHOCUTEIND-
HOE COJEpXKaHUE PACTBOPEHHOIO BEILECTBA B PAacTBOPE HA3bIBAIOT KOHIEHTpauuei. Croco-
0OOB BBIPAKEHUSI KOHLEHTpPALUU CYLIECTBYET MHOIO, HO Yalle NPUMEHSETCS IPOLEHTHAas
KOHLEHTpaLUs WIA MaccoBast JOJI BELIECTBA B PaCTBOPE.
Maccosas dons éewpecmea 6 pacmeope
@DopMyIsl U1 pacu€TOB MacCOBOH JI0JIM BELIECTBA B PaCTBOPE:
Haxoxaenne MaccoBOU JOJIU PaCTBOPEHHOI'O BEILECTBA!
% (B-Ba) = ME-64) -.100% (1)
m(p — pa)
HaxoxneHne Maccsl paCTBOPEHHOI'O BELIECTBA 10 MU3BECTHOM MacCOBOM JI0JI€ BEILIECTBA!
m (B-Ba) = ®%(6 —6a) -m(p — pa) (2)
100%

Haxoxnenne maccel pactBopa:
m (p-pa) = M6 —6a) 100% (3)
w%(s —8a)
HaxoxaeHne Macchl pacTBOPHUTEIIS:
m (p-1%) =M (p-pa) — M (s-82)  (4)
HaxoxaeHrne MaccoBOM J10JIM paCTBOPUTEIIS:
®% (p-11s1 ) = 100% - ®% (B-Ba)  (5)
3aoauu nepsoco muna — onpeoeneHue Maccosol 00U Bewecmsa 8 pacmeope no us-
BECMHBIM MACCAM PACMEOPUMEISl U pACMBOPEHHO20 8eUecmad

3aoaua 1.

Beruucnure maccoByro 700 (B %) XJopuja HaTpus B pPacTBOpE, MOJIYYEHHOM B pe-
3y/lbTaTe pacTBOPEHUsI 44 I MOBapEHHOMN COJIU B IBYX JIUTPax BOJbI?

Pewenue:
1. Macca pacTBOpEHHOTO BEIIECTBAa U3BECTHA U3 YCIOBUs 3a1auu: 44 r. 3Has Maccy pacTBO-
putens [p(H20) = 1 xr/n]; m (H20) = p-V; m (H20) =1 - 2 = 2 (xr), u ucnons3ys Gpopmymny
(4), paccunTaemM Maccy pacTBopa:
m (p-pa) =44 + 2000 r = 2044 ().
2. Ilpumenss popmyny (1), HaliieM MaccoBYIO JOJIIO XJIOpUIa HATPUS:
% (NaCI) - 44-100 =215(%) -
2044

OtBet: ©®% (NaCl) = 2,15%.

3aoauu emopozo muna, 8 KOmMopwvIX Mpedyemcs 8bIYUCTUMb MACCY PACMBOPEHHO20 Ge-

wecmea

3aoaua 2.

Breraucnure Macchl conu v BOAbI, HeoOxoaumble i ipurotosieHust 300 T pacTBopa ¢
MaccoBol poneut conn 15%.

Pewenue:

1. Ucnionb3yem popmyity (2) amst pemieHus 3Toi 3a1auu:

m (comu) _300-15 _45 (1)
100

2. Maccy Boab! (p-Jis1) BEIUUCIUM 110 hopmyie (4):
m (H20) =300 — 45 =255 (1).
OTseT: Macca conu 45 r; Mmacca BogbI 255 T.
3aoauu mpemvezo muna, 6 KOMopvIX mpedyemcs Haumu Maccy pacmeopa no e2o na-
pamempam
3aoaua 3.
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Ymectutcs nmu B MmepHoii konbe Ha 500 mi 20%-Hblii pacTBOp conu, coaepxkamuid 120 r
pacTBopeHHoro BemiectBa? IlnorHocTs pacTBopa pasHa 1,15 r/min?
Pewenue:
1. Maccy pactBopa ¢ 3aJaHHBIMU [TapaMeTpaMHu MOXHO paccuuTarhb 1o ¢popmyine (3):

m (p-pa) — % ~600 ().

2. Haiinem o6beM pacTBopa:
V (p-pa) = 600 _ 522 mo.
115

OtBert: B k0s10€ 06beMoM 500 MJI CTOJIBKO PacTBOpa HE TOMECTHUTCSI.

3aoauu no meme: «Pacmeopumocmuy

[Tpouecc pacTBOpeHUs: — CIOXKHBINA (PU3UKO-XUMHUUECKHI mpouecc. PactBopumocTs Be-
[IECTB Pa3IMYHA U 3aBUCHUT OT UX (PU3NYCCKUX U XUMHUYECKHX CBOHCTB. ClelyeT MOMHUTH,
YTO pacTBOP, B KOTOPOM JIOCTHUTHYTa MaKCUMaJIbHO BO3MOXKHAs MIPU JAHHBIX YCIOBHUSIX Mac-
CoBasi J10JIsl paCTBOPEHHOI'0 BEIIECTBA WUJIM PAacTBOP, HAXOJAIIMICS B paBHOBECUHU C PACTBO-
PEHHBIM BEIIECTBOM, Ha3bIBAIOT HACKHIIIEHHBIM.

3aoaua 1.

PactBopuMocTs auxpomata kaius B Boge npu 80°C coctasmsier 73 r B 100 r Bozs! (Ko-
¢ unuent pactBopumoctu). PaccunraiiTe MaccoBylO AONIO0 HACHIIIEHHOTO NMPH JaHHON
TEMIIEPAType PAaCTBOpA JUXpOMAaTa Kausl.

Pewenue:
Haxomum maccy pactBopa KoCr207:
m (p-pa) = m (8-Ba) + M (p-is1);

m (p-pa) = 100 + 73 =173 (1);
orcrona o popmyse (1) paccuuTbiBaeM MacCOBYIO JIOJIIO TUXpOMATa Kalus:

©% (KoCr207) = % —422(%) .

Obpamnas 3a0aua.

PaccuuTaiite k03((uIMeHT pacTBOPUMOCTH HUTpaTa Kainus mpu 20°C, eciu MaccoBast
JI0J1s1 HACBILIEHHOT'O ITPHU JaHHOW TeMIepaType pacTBOpa 3Toi conu paBHa 24%.

Pewenue:

Cnocob 1.

KoadduimeHT pacTBOPUMOCTH MOKA3bIBAET, CKOJIBKO COJIM MOXKET PacTBOPUTHCS MpPHU
naHHbIX ycnoBusx B 100 r Boabl, mo3TOMY Macca pactBoputens pasHa 100 r.

O6o03HaunM Maccy pacTBopeHHoro BemiectBa x (r). Torga macca pacTBopa COCTaBHT
(100 + x) r. YuuTsiBasi, 4TO MaccoBas JIOJIsSI HUTPATa KaJusl U3BECTHA, C MOMOIILI0 (hOPMYJIBI
(1) MoxHO 3amucarh ypaBHEHHUE:

% (KNO3) = m(KNO;) -100%

m(p - pa)
249 = *x-100%
(100 + x)
x=31,6T.
Cnocob 2.

B 100 r pactBopa coaepxurcsi 24 T HUTpaTa Kajus, 3Ha4uT B 76 T Boabl (100 r — 24 1)
pacTBopsieTcs 24 T HUTpaTa Kajlusl.
Paccyxnaem tak:

B 76 r Boasl pactBopsiercsa 24 TKNOs

6 100 2 6001 pacmeopsiemcs x 2 KNO3

COCTaBUB MPOMOPIHUIO, HAXOAUM, 4yTO X = 31,6 T.

Kpucmannozuopamsi

PactBOp — 3TO (pu3MKO-XxMMHUYecKas cucTeMa. B pesynbraTe B3auMoJeHCTBUS MOJIEKYI

pacTBOPUTENISE U PACTBOPEHHOT'O BELECTBA BO3HUKAIOT COEAMHEHUs, Ha3bIBAEMbIE€ COJIbBATA-
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MU (B BOJHBIX pacTBopax — rujaparamu). MlHOT/1a Takue coeTMHEHUs OKa3bIBAIOTCS HACTOIBKO
YCTOMYMBBIMU, YTO MOTYT OBITh BBIIEJICHBI U3 PAacTBOpPa MPH OCTOPOKHOM BBHINAPHUBAHUU.
Copneprkaasicsi B HUX BOJAA Ha3bIBACTCA KPHUCTAILIM3AIMOHHOM, a caMH OOpa3yroIuecs: co-
eANHEeHUs — KpucTayuioruaparamu. [1o cBoeMy CTpOeHHIO KPUCTAJUIOTHAPATHl Pa3IuydHbl: OJl-
HU COJIEPKaT BOAY HEMOCPEICTBEHHO B KPUCTAITMYECKON PEIIETKE U TEM CaAMbIM MOJIHOCTHIO
COOTBETCTBYIOT cBoeMy Ha3BaHuio (Mupadbmmmt Na,SO4-10H20), npyrue nmpeactaBisitoT co-
00l KOOpAMHAIIMOHHBIE COCAMHEHUs (Hampumep, GopMyiry MEIHOTO KyIopoca IpaBUIIbHEE
sanuceiBaTh B Bujae [Cu(H20)4]S04-H20). BHe 3aBUCHMOCTH OT CTPOEHUS, KPUCTAIOTHIpa-
ThI — COEJIMHEHHS], JIETKO 00€3BOKUBAIOIIUECS PU HATPEBAHUU.
3adauu Ha onpedenenue Gopmynvl KPUCMALIO2UOPAMA

3aodaua 1.

[Tpu monHOM 0Oe3BokMBaHuu 48,3 T Kpuctayworuyapara noimydeHo 21,3 r cymnbdara

HaTpus. Onpenenure GopMyIly KpUCTaUIOTUIpATa.

Pewenue:
1. U3 ycnoBus 3amauu cienyer, uto ¢popmyna kpucramioruapara NaxSO4 -xH20.
Haxomum MonsipabIe MaccChl Cyiib(aTa HATPHUS ¥ BOJIBI:
M (NaSOg4) = 142 r/monb; M (H20) = 18 r/momb.
B 48,3 r xpuctramoruapara coaepxurcs 21,3 r cynbdara HaTpus, ocTalibHOE (27 T) — BoJIA.
2. HaiineM, ckonbKO BOJbI MpuxoauTcs Ha 1 monb cyibdaTta HaTpusi: Ha 21,3 r cynbdara
HATPUS IPUXOAUTCS 27 T BOABI
Ha 142 r cynbdara HaTpUs — y T BOJBL;

y=180r
Brruucinsgem, ckoibko moiieit conepkutcs B 180 r Bojbl
n= M(H,0) 1
M(H,0)
n = 180

ST 10(monv)

T.e. Ha 1 Mok cynbdara Hatpus npuxoautcs 10 MOIb BOABI.
Otgert: ¢popmyna kpucramutoruapata NazSO4 - 10H20.
3adauu na npucomosnenue pacmeopos KpUcmaiio2uopamos
[Tpu pacTBOpEHNH KPUCTAJUIOTHIPATOB KPHCTALTU3AIMOHHAS BOJA MEPEXOIUT B pac-
TBOP ¥ TEM CaMbIM yBEJIMYHMBAET MACCy PACTBOPUTEIS.
3aoaua 2.
Cxonbko Bojbl U anrnuiickoit conu MgSO4- 7H20 HeoOxoaumo B34Th Ui IPUTOTOBIIE-
Hus 440 r pacTBopa cynb(ara Marius ¢ MaccoBoil nonen paBHOU 8%.
Pewenue:
1. Haunem pemate 3aa4y ¢ KOHIIA.
I[To ¢popmyse (2) B pacTBOpe JOIKHO COJIEPKATHCA:
m(Mgs0 ) = ML Pal: 0%} A8 352 (r).
100% 100
2. Berurciaum mosisipabie macebl: M (MgSOs- 7H20) = 246 r/monb; M (MgSOs) = 120
I/MOJIb.
3. Haiinem Maccy aHriMiickoit cosin, TpeOyeMoil Juis mpuroToBiieHHUs pacTBopa. Pac-
Cy)KJlaeM CIEAYIOIINM 00pa3oM:
B 246 r anrnuiickoii comu conepxkurcs 120 rMgSOq
B X T aHIJIMICKOM comu — 35,2 T MgSOq4
COCTAaBJISIEM MPOTOPLHUIO U HAXOAUM X:

x = 35,2-246 — 72’2 (F)

120
Haitnem Maccy BOJbI AJ1s1 TPUTOTOBJICHUST paCTBOpA:
m (H20) = m (p-pa) —m (MgSO.);
m (H20) =440 — 72,2 = 367,8 (7).
OTBeT: Macca aHTJIMMCKOM cou - 72,2 1; Macca Boabl — 367,8 T.
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Jeiicmeusn c pacmeopamu
OdeHpb YacTO B OBCEIHEBHOM KU3HU MPUXOJIUTCS MPOBOAUTH Pa3InYHbIC AEHCTBUS C
pacTBOpamMH, HE COIMPOBOXKIAIOIIMECS MPOTEKAHHEM XUMHUYECKUX peakluid: pa3z0aBieHHE,
yrnapuBanue u T.1. [Ipy 3ToM HYKHO yMeTh MPOU3BOAUTH BHIYMCICHUS MacCOBOW JIOJU Belle-
CTBa B pacTBODE.

Pazbasnenue

3aoaua 3.

K 120 r 15%-noro pactBopa cosn n1o6asuiu 80 T BoJbl. BeruuciuTe MaccoByro 0IIO
COJIM BO BHOBbD ITOJIyUEHHOM PacTBOpE.

Pewenue:

1. BriBeneM opmyny [uist pacdeTa MaccoBOil JOJIM BElIeCTBAa B pa30aBIIEHHOM pac-
tBOpe. O603HaYNM ee ®(B-Ba)1, Maccy pacTBopa — M (p-pa)i, a Maccy pacTBOPEHHOIO BEIIIe-
cTBa - M (B-Ba)1. B pe3ynbrare paz0aBieHus MOJyYUM HOBBIM pacTBOp C MapaMmerpamu o (B-
Ba)2;M (p-pa)z2; M (B-Ba)2.

Torna:

m(s — 6a) -100%
m(p - pa),
m(p — pa), - ®%(s —6a),

100% '

[Ipu noGaBieHny BOJBI Macca PaCTBOPEHHOT'O BEIIECTBA HE U3MEHUTCS, CIIeI0OBATEINb-
HO, M (B-Ba)1 = M (B-Ba)2, @ Macca BHOBb IMOJYYEHHOTO pacTBOpa OyIeT paBHAa CyMME€ Macc
MCXOJHOIO PAacTBOpa M MPWIMTON BOAbL. Bocmosib3oBaBminch Gpopmymnoi ass onpeaencHus
MacCOBOM JOJIH, TIOCJIE COKPAIIECHUS TTOIYIUM:

%(6 —6a), =

m(s—sa), =

m(p — pa), - @(6 —6a),
m(p — pa), + m(H,0)
2. [oacraBuM B 3Ty (hOpMYIy JaHHBIE U3 YCIOBUS 3a/1a4H:
120-15

CO%(@ — 6(1)2 = m = 9(%)

OtBeT: ®% (comu) B HOBOM pacTBope paBHa 9%.
Ynapueanue

o(6—6a), =

3aoaua 4.

N3 400 r 20%-Horo pactBopa conu ynapuBanuem yzaanwid 100 r Bogsl. Yemy crana
paBHa MaccoBas JI0JIsl COJIU B MOJIYYEHHOM pacTBOpe?

Pewenue:

1. Bo3sMmeM Bce yciioBHBIE 0003HaUeHUs U3 npeasiaymieit 3agaun, m (H20) - 3To Macca BbI-
NIapeHHOH BoAbl. B 3TOM 3aa4de, Kak U B paCCMOTPEHHOM paHee, Macca pacCTBOPEHHOTO Bellle-
CTBa HEM3MEHHA, CJIeI0BATENIbHO:
m(p — pa), - %(s —6a),

m(g —ea), = M(6 —6a), = 100%

A Tak kak m (p-pa)2 = m (p-pa)1- m (H20), To nomy4uum:
m(é —6a), -100%  m(s —6a), -100%

m(p - pa), m(p — pa), —m(H,0)
[Tocne cokparnieHnii MOKeM 3arucaTh:

®%(6 —6a), =

m(p — pa), - (6 —6a),
m(p — pa); —m(H,0)
2. lloactaBuM B  TOJYyY€HHOE  BBIPAKCHHE  YWCJIOBBIC  3HAYCHHS  BEJIMYMH:
@%(6—6a), = _400:20 _ 27,6(%) .
400-100
OtBeT: MaccoBasi 107151 BEUIECTBA B pacTBOpe paBHa 27,6%.

Konyenmpuposanue

(6 —6a),
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3aoaua 5.

K 200 r 4%-noro pactBopa ruapokapOoHaTa HaTpus J0OaBWIM 5 T ruapokapOoHaTa
HaTpus. Onpenenure MacCoBYIO JIOJII0 BELIECTBA B IIOJIy4YEHHOM PacTBOPE.

Pewenue:

1. BBenem o0o3HaueHune: M — Macca 100aBIeHHOM cou. Macca pacTBOPUTENS B JIaH-
HOM CJIy4yae HE MEHSETCS, 3HAUHT:

m (p-pa)2 = M (p-pa)it m;

m (B-Ba)2 = M (B-Ba)1 + Mc, a TaK KaKk
m(p — pa), - 0%(s —6a),

100%
m(s—sa), -100% m(eé—ea), +m, B
m(p — pa), B m(p—pa)1+mc-100%_

m(e —ea), =

o%(6—sa), =

m(p_pa)l 'C‘)%(g_ea)l " m,
100% m(p — pa), +m, -100%
2. HOIICTaBI/IM B HOJIyTIeHHOG Bblpa)KeHI/Ie YUCJIOBBIC 3BHAYCHUA .
w%(6 —6a), = 200-4 | > =6,3(%) .
100  200+5-100
OTBeT: MaccoBas 7075 TUIPOKapOOHaTa HATPUS B IOTy4YEHHOM pacTBope paBHa 6,3%.

Crusanue 08yx pacmeopos

3adaua 6.
K 120 r 20%-noro pactBopa cepHoil kucnotsl gobasunu 40 r 50%-Horo pactBopa cep-
HOM kucnoThl. KakoBa MaccoBasi 10511 BelleCTBa BO BHOBb MOJIYYHBIIEMCS pacTBope?
Pewenue:
1. B naHHOM clly4ae U3MEHSETCs BCe: Macca pacCTBOPEHHOTO BEIIECTBa, Macca pac-
TBOPHUTEIISI M Macca pacTBopa:
m (B-Ba)3 = M (B-Ba)1 + M (B-Ba)2;
m (p-pa)s = M (p-pa)1 + M (p-pa)z.
Torna maccoBas 7107151 BeIlleCTBa B 00pa30BaBIIEMCsl PaCTBOPE paBHa:
m(s — 6a), -100%

m(p — pa)s
CrnenaeM COOTBETCTBYIONIYIO MOJICTAHOBKY:
— Y —
b —a), = 2= D), 0%(s — 6a);
100%
m(p — pa), - ®%(s —sa), .
+ :m(p — pa), -100%
100% (p—pa),
2. IloacTaBuM B MOJTYYEHHOE BBIPAKEHUE 3HAUECHUS BEJIMUMH:
120-20 40-50
+——:120+40-100 = 27,5(%) .
100 100
OtBet: ® (B-Ba) B HOBOM pacTBope paBHa 27,5%.
pyaue cnocobwl svipasicenuss KoHyeHmpayuu
WNHorna B 3aga4ax cofep:kaHue paCTBOPEHHOI'O BEIIECTBA BBIPAXKAIOT B IPYTUX €IUHU-
ax u3MepeHus. B mepByro oudepeanr 310 MonspHas kKoHmeHTparus (Cy), KOTopas paBHa OT-
HOIIIEHUIO KOJIMYECTBA PACTBOPEHHOTO BeIIecTBa (B MOJISIX) K 00beMy pacTBopa, paBHOMY 111

Cw:_
Y

o%(6 —86a), =

:m(p - pa), +

o(6—8a); =

3amaua 7.
Boeruncnute MonspHyro KoHueHTpauuioo 20%-HOro pactBopa XJjopuaa Kamus (p=
1,13r/m).
Pewenue:
1. Halinem Maccy OHOIO JIMTpa pacTBOpa XJOopuaa Kajus:
m (p-pa)= 1000 - 1,13 = 1130 (1).
2. Haiinem maccy BelecTBa — XJI0pUAa Kajlus:
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m(p — pa) - @%(6 —6a)
100%

m(s - sa) =% ~226 (1),

m(e —6a) =

3. Haiinem KOJIM4eCTBO BEIIECTBA XJIOpUJa KAJINS:
M (KCI) =39 + 35,5 = 74,5(r/mo1b);

n= m; n (KCI) - 226 _ 3(monw)
M 74,5
Ortser: konnentpanus KCI B pactBope cocrasisier 3 M, uiu Cy (KCI) = 3 mons/m.
Bonpocul cobecedosanus:

1. Haiite onpenenenue pacTBOp, PACTBOPEHHOE BEIIECTBO, PACTBOPUTEIND.

2. [TpuBenutTe GakThl, KOTOPHIE YKA3BIBAIOT HA TO, YTO B BOJHBIX PACTBOpaX Cy-
HIECTBYIOT XMMHUYECKHUE COEIMHEHHUs PACTBOPEHHOI'O BEUIECTBA C BOJOW, U (HaKThI, KOTOPHIE
COMMIKAIOT PACTBOPBI C MEXAHUYECKUMH CMECSIMHU.

3. ConbBatanus. ConpBaTHpOBaHHbIE HOHBL. KpHcTammoruaparsl.

4. PactBopumocts. Koaddunment pactsopumocT.

S. HacblieHHbIN, HEHACHIILEHHBIH U MEpECHIEHHbIH pacTBOpbl. KoHIIeHTpHpo-
BaHHBIN U pa30aBICHHBIN PACTBOPHI.

6. KonnyecTBeHHOE BhIpa’keHHE COCTAaBa pacTBOpA:

- MaccoBast 105151 o (%) BelecTBa B pacTBOPE;

- MouisipHasi 1ot N BeliecTBa B pacTBOpE;

- MOJIIpHasi KOHIIEHTpauus pactBopa Cu;

- HOpMaJbHas KOHIeHTpalus pactBopa CH;

- TUTp pactBopa T;

- MOJISIIBHOCTB pacTBopa CMy.

3agauu A9 CaMOCTOSITEILHOTO PelIeHus!

1. B xumudeckuii ctakas, conepsxamiuii 200 M1 Boabl, mociaen0BaTeIbHO BHecan 28,4 T
dbocdoproro anruapuna u 33,6 T TUAPOKCHIA Kanus. BeraucianTe MaccoBbie JOJM BEIIECTB,
COJIEpKalINXCs B paCTBOPE 110 OKOHYaHUH BCEX PEAKLIUM.

OtBet: ©% (KH2PO4) = 10,38%; 0% (K2HPO4) = 13,28%.

2. Kosppumment pacrBopumoctn xinopuaa ammonus npu 100°C cocrasnser 77 1, a ipu
0 °C — 37 r B 100 r Boabl. CKONBKO COJIM BBIACTUTCS MpHU OXJaKIeHHH 60 I HACHIIIIEHHOTO
npu 100°C pactBopa xsopuaa aMMmoHus 10 0 °C? Ortsert: 13,6 T.

3.IIpu octopoxkaom ymapuBanuu 120 r 16%-Horo pacTBOpa XJjopHaa KajdbIHs OBLIO
noiydeHo 37,9 r kpuctamuoruapata. Onpenenute ero Gopmyiny.

Ortger: CaCl,- 6H20.

4. TpeOyetcs npurotoButh 1 kr 15%-Horo pactBopa ammuaka. CKOJIbKO HYXHO B35ITh
JUISL 3TOTO BOJBI M KOHIIEHTPUPOBAHHOTO 25%-HOTr0 pacTBOpa aMMuaka?

Otsert: 600 r 25%-H0r0 pacTBOopa ammuaka u 400 T BOJIBI.

5.120 r 10%-noro pactBopa noBapeHHOH conu ynapwiu 1o 80 r. KakoBa maccoBas 10-
JIs1 COJIM B pAaCTBOPE IOCJE YITapUBAHUS? Otgert: 15%.

6. IlnotHocTh 20%-HOrO BOJHOTO pacTBopa xyopuaa 6apus npu 20°C pasHa 1,2 r/mi.
BbrancianTe MOJSIpHYIO KOHIIEHTPAIMIO 3TOT0 pacTBOpA.

Otser: 1,15 M.

7.Kakas Macca IMHKa MOKET MPOpearupoBaTh ¢ COISTHONW KUCIOTOM oO0beMoM 50 M u
IOTHOCTHIO 1,1 T/MII, MaccoBasi OIS COMSIHOM KUCTIOTHI B KOTOpoM coctaBisieT 20%. Kakoit
00BeM Bo10poaa (H.Y.) BBIIEIUTCS TIPH STOM?

Ortser: 9,8 rZn; 3,4 1H>.

8. Ckonbko rpaMMoB 5 %-HOro pacTBOpa HHMTparta cepebpa Tpedyercs i 0OOMEHHOU
peakuuu co 120 mu 0.6 H pactBopa xstopuaa aatoMuHus?

9. Beraucnute Cy, Cy u Cyx 98 %-Horo pactBopa cepHoit Kuciotsl (o = 1.84 r/m).
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10. Cxonpko autpoB 0.1 H pacTBopa cepHOI KUCIOTHI MOXHO IMPUTOTOBUTH U3 70
M ee 50 %-Horo pactBopa?
Jlabopamopuasa paboma Nel 3.
IIpuroroBjieHue pacTUTENbHBIX HHANKATOPOB
Bonpocul cobecedosanus:
1. UngukaTopsl.
2. Tumnbl UHAUKATOPOB.

Wunukatopsr (ot sat. Indicator — ykasaTesnb) — coeqUHEHHE, TO3BOJISIONICE BU3YaIH-
3UpOBATh U3MEHEHHUE KOHIIEHTPALIMU KaKoro-Ti00 BellecTBa WM KOMITOHEHTa.YTOObI Kakoe-
100 BELIECTBO MOTJIO CIY>KUTh HHIAUKATOPOM, OHO JTOJIKHO YIOBJIETBOPSTH CIEIYIOIIUM He-
00XOAMMBIM YCJIOBHUSAM: JOJDKHO OBITH C1a00W KUCIOTON MM c1a0bIM OCHOBAaHUEM; €TO MO-
JIEKYJIbl M1 MOHBI JJOJKHBI UMETh Pa3HyI0 OKPACKy; OKpacka UX JOJDKHA ObITh YpE3BBIYANHO
WHTEHCUBHOMU, YTOOBI OBITh 3aMETHOU MPH J00ABKE K UCIBITYEMOMY PACTBOPY MAJIOr0 KOJIH-
yecTBa MHAUKaropa. [IpobiieMa monyueHus WHIAUKATOPOB JOCTATOYHO aKTyallbHA, TaK Kak
MIPUPOIHBIC HHAUKATOPHI UTPAIOT OOJIBIIYIO POJIb U HTUPOKO UCTIOIB3YIOTCS MPU XUMHUUECKUX
uccienoBaHusaX. WHIMKaToOpel LIMPOKO KCIOIB3YIOT B TATPOBAHUM B AHAJIMTUYECKONW XMUMHUH
1 Onoxumuu. VX MperMyIIecTBOM SIBJISICTCS ICHICBU3HA, OBICTPOTA M HATJISIHOCTh HCCIIEIO-
BaHMSL.

Camplii 4acTO HMCHOJIb3yeMbId U M3BECTHBIH B XHUMHH PACTUTEIBHBIA KHCIOTHO-
OCHOBHOI mHAMKATOp — Nakmyc. OH ObuT u3BecTeH yxke B [IpeBHem Erumnte u B /[peBHem Pu-
Me, TJI€ €ro MCIOJb30BAIM B Ka4eCTBE (DMOJETOBOM KPACKH - 3aMEHUTENSI JOPOTOCTOSIIETO
nypiypa.

[Tozxe nmakmyc ObuT OTKPBIT B 1663 roay. OH mpeacTaBisl coO0i BOJHBIA pacTBOp
JuIIaiHuKa, pacrymero Ha ckanax B [ornanauu. Pobept boiink mpuroroBui BOIHBIN pac-
TBOP JIAKMYCOBOTO JIMIIIAWHHUKA JJI1 CBOMX ONBITOB. CKIISIHKA, B KOTOPOM OH XpaHWJI HACTOMH,
MOHAI00UTIACh TSl COMSTHOM KUCIOTHI. BeITUB HAacTOM, Boilib HAMOMHUI CKIISIHKY KHCIIOTON U
C YIIMBIICHHEM OOHAPYXKWJI, UTO KHUCIOTa MOKpPACHEIa. 3aMHTEPECOBABIINCH STUM SIBIICHHEM,
boiinb Ha poOy 100aBUI HECKOJIBKO Kamellb K BOAHOMY PacTBOPY THIIPOKCHIa HATPHS U 00-
HapYy>KWJI, YTO B HIEJOYHOM cpejie TakMyc cuHeeT. Tak ObUT OTKPHIT MEPBbINH HHIAUKATOP IS
oOHapyXeHHs KUCJIOT U LIeJIouel, Ha3BaHHBIM 10 UMEHH JHIaiiHuKa Jakmycom. C Tex mop
ATOT MHIAMKATOP SIBJISETCS OAHUM W3 HE3aMEHMMBIX WHIMKATOPOB B PA3JIMYHBIX HCCIIEIOBA-
HUSX B 00JIACTU XUMHUHU.

CyIIecTBYIOT CIEAYIOMNUE BUIBl XUMUYECKUX UHANKATOPOB:

KucinoTHo-0CHOBHBIE.
YHuBepcaibHble
Komnnekconomerpuueckne
AnicopO1MOHHBIE
®yopeclieHTHBIE
XeMUITIOMUHECIIEHTHBIE

KuciioTHO-OCHOBHBIE — ATO OpPraHUYECKHE COSIUHEHHs, CIOCOOHBIE M3MEHSATH IIBET B
pacTBOpe MpH U3MEHEHUU KUCIOTHOCTH. Takue MHAMKATOPHI PE3KO M3MEHSIOT CBOM IIBET B
JIOCTaTOYHO Y3KuX rpanunax pH.

YHuBepcanbHble UHANKATOPBI — 3TO CMECh HECKOIBKUX MHAMBUIYAIbHBIX UHIUKATOPOB,
Mo00PaHHBIX TaK, YTO WX PACTBOP MOOYEPETHO MEHSIET OKPACKY, MPOXO/Is BCE IIBETA.

KomrmiekcoHoMeTprudecKkue HHINKATOPHI — BEHIECTBa, 00pa3ymollue ¢ MOHAMHU METAJIIOB,
OKpAaIlIeHHbIC KOMIUIEKCHBIC COSTHHEHHUSI.

AnCopOIMOHHBIE MHAUKATOPHI — WHIUKATOPHI, KOTJa HEKOTOPBIE BEIIECTBA aacopOupy-
IOTCSI Ha TIOBEPXHOCTH OCaJKa, U3MEHSS €ro OKPacKy.

@DyopecIieHTHBIE WHAUKATOPBl — TaKUe WHAMKATOPHI CBETATCH ((IyopecIupyroT) pas-
HBIM IIBETOM B 3aBHUcHUMOCTH OT pH pactBopa. OHu y100HBI IPU UCCIEAOBAHUU MYTHBIX WU
OKpAaIICeHHBIX PACTBOPOB, B KOTOPBIX MPAKTUYECKH HEBO3MOXKHO 3aMETUTh U3MEHEHUE OKpac-
KU1 OOBIYHBIMHU KUCJIOTHO-OCHOBHBIMH UHIUKAaTOPaAMHU.


http://ru.wikipedia.org/wiki/Концентрация
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XeMUITIOMUHECIICHTHBIE UHAUKATOPhl — BEIIECTBA, CIIOCOOHBIC B TOYKE SKBHUBAICHTHO-
CTH CBETUTHCS BUJIUMBIM CBETOM M HCIIOJIb3yeMbl€ MPH TUTPOBAHUU CHUJIBHO OKPAIIECHHBIX
pPacTBOPOB.

[TprunHa M3MEHEHHUs LIBeTa HHIUKATOPOB B TOM, YTO IPUCOEAUHEHUE WIH OTAa4a MpoTo-
HOB €r0 MOJICKYJIAMH CBSI3aHBI C 3aMEHOUN OJTHUX XPOMO(MOPHBIX TPYII IPYTHUMH HIIU C MOSB-
JICHUEM HOBBIX XpOMO(OPHBIX TPyII.

XpomMo(Opbl — HEHACBIIIICHHBIC TPYIIIBI aTOMOB, 00YCIABIUBAIOIINE [IBET XUMHUYECKOTO CO-
equHenus. K xpomodopam otHocsaT azorpynny —N=N—, autporpynny —NO2, HUTpO30-
rpyniny —N=0, xapO6oHmwibHyto rpynmy =C=0, conpspKeHHbIE CUCTEMbI TBOWHBIX CBs3Ei,
XUHOUJHBIE TPYIITUPOBKYU U JIP.

BBenenue apyrux rpymnm, Ha3siBaeMbix aykcoxpomamu (—OH, —NH:2 u ap.), ciocobctByer
yrayOIeHUI0 OKPACKHU.

Ecnu wamukarop - cnabas kucnora HIn, TO B BOAHOM pacTBOpe MMEET MECTO PaBHOBECHE:
HIn + H2O/In" + H3O". Ecin ungukarop - cnaboe ocuosanue In, To: In + H,O/HIn™ + OH. B
o0mieM BUIE MOKHO 3anucaTh: Ina + H2O/Inp + H3O™, rae Ina 1 Inp - COOTB. KHcnast 1 OCHOB-
Hast GOpMBI HHAUKATOPA, KOTOPbIE OKpAIlIeHbI pa3innuHo. KoHCTaHTa paBHOBECHUS 3TOTO IMPO-
necca Kin = [Inp][H3O*])/[Ina] HassiBaeTcst KoHCTaHTOM MHAMKATOpa. LIBET pacTBOpa 3aBUCHT
ot cootHoienus [Ina]/[Iny], koTopoe onpenensercs pH pactBopa. CUUTAIOT, YTO I[BET OJHON
(dbopMbI MHAMKATOpa 3aMETEH, €Clu €€ KOHLeHTpauus B 10 pa3 mpeBblllaeT KOHLIEHTPALUIO
Apyroit popmel, TO ecTh eciu otHomenue [Ina]/[Iny] = [H3O*)/Kin pasro <0,1 unu >10. Us-
MeHeHue Hanbosee oTueTauBo, koraa [Ina] = [Iny] u Kin = [H30]", 1.e. mpu pH = pKin. K co-
YKAJIICHUIO, IPUPOIHBIE UHAMKATOPHI HE UMEIOT MHTEPBAJIa IEPexo/ia U3-3a CBOErO CIIOKHOTO
cocraBa. IHTepBaJIbI TIepex0/1a HEKOTOPBIX U3BECTHBIX CHHTETHYCCKUX WHIMKATOPOB CMOTPH
ke (puc. 1).

Muaukatop 0 1 2 3 4 5 6 7 8 9 10 11 12 13

|
TUMONDEBLIA CUHWIA - ‘r —
MeTunopaHx
Bpomkpesonoewld 2enEHLIH :
MeTHnoBLIM KpacHbIH
BpoMTUMONOBLIH CHHUA
DOeHondTanemH
TumondgranemH

ANUZapHUHOBLIA KENTEIH R

Puc. 1. I3MeHeHMe 1[B€Ta CHHTETUYECKUX WHAMKATOPOB B 3aBUCUMOCTH OT PH.
KucnoTHO-0CHOBHBIE MHAMKATOPHl MOKHO HAaWTH cpeiu MPUPOAHBIX 00beKTOB. ITur-
MEHTbI MHOTHUX PAaCT€HUH CIIOCOOHBI MEHSThH LIBET B 3aBUCMOCTH OT KHUCJIOTHOCTU KJIETOYHO-
ro coka. CrnencTBue, MUTMEHTHI ABJSIOTCS MHAMKATOPaMH, KOTOPbIE MOXKHO HMPUMEHUTH JJIs
UCCIIEIOBaHMSI KUCIIOTHOCTU JPYTUX pacTBOpoB. OOIIee Ha3BaHUE TAKUX PACTUTEIbHBIX IHUT-
MeHTOB (aBoHOUABI. PnaBoHoMAbI (0T saT. flavus - XKenTelif) — rpynna NpupoAHbIX OHOI0-
TMYECKU aKTUBHBIX COEAMHEHUH — MPOU3BOJHBIX O€H30raMManupoHa, B OCHOBE KOTOPBIX Jie-
KUT (DEHUIIPONAHOBBIN CKeNeT. ITO FeTePOIMKINYECKUE COSIMHEHHS C aTOMOM KHCIOpoJa
B KOJIBIIE.
Konbio A cunTesupyercs U3 Tpex akTUBUPOBAHHBIX MOJIEKYJ MaJIOHOBOM KHCIIOTHI.
Konbuo B (cM. puc.2) u npuMbIKalOMMi K HEMY TpexXyriepoaHbsiit ¢pparment (atomsl C-2, C-
3 u C-4 u O, obpazyromue koybiio C) CHHTE3UPYIOTCS U3 MIUKUMOBOUW KUCIOTH U docdoe-
HOJIMTMPOBUHOTPAJHONW KHCIOTHI C NPOMEXKYTOYHBIM OOpa3oBaHUEM uepe3 (eHHIaTaHUH-
KOPUUYHYIO KUCIIOTY.
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Puc. 2. O6mas ctpykTypa ¢haaBoHOB (MMeHa apoMaTuyeckux kojeil: A - C - B).

[Tpou3BOIHBIME ITHX BEIIECTB SIBISIOTCS KaTEXUHBI,0€TallMaHUHBI, AHTOLIMAHBI U aH-
TOIIMAHUINHBL. AHTOIIMAHBI — O0IIee Ha3BaHUE (PIABOHOMIHOTO MUTrMeHTa. OHHM COCTOST U3
yrieBoja (caxapa) ¥ arjiikoHa — HEYTJIEBOJHOW COCTABIISIOUICH, B KAYECTBE KOTOPOTO y aH-
TOIIMAHOB BBICTYIAIOT aHTOI[MAHUNHBI — 2-(PSHUIXPOMEHBI, KPOME TOTO, BO MHOTHX CIIydasix
OHM UMEIOT allWiIbHYIO Ipynmny (puc. 3).

aHT OUMaH SHTOLWMaHUIMH

Puc. 3. CtpykrypHble (pOpMyJibl aHTOLIAHA U AHTOLMAHUINHA.
HauOonee pacnipocTpaHEeHHBIMU SBIISIOTCS IMAHUIUH, 1eNIb(OUHUINH, TEOHUIUH (Tadu. 1).

AnTonmanuaua R1 R2 R3 R4 R5 R6 R7
Aypantunuaus -H -OH -H -OH -OH -OH -OH
[{naHuanH -OH -OH -H -OH-OH -H -OH
Jenbpuamaun  -OH  -OH-OH -OH-OH -H -OH
Esporuanmma  -OCHsz -OH -OH  -OH -OCH3 -H -OH
Jlroreommammua -OH  -OH -H -H -OH -H -OH
[lenapronuans -H -OH -H -OH-OH -H -OH
ManbBUANH -OCHz -OH -OCH3 -OH -OH -H -OH

Ileonnanu -OCH3 -OH -H -OH -OH -H -OH
[eryHuamH -OH -OH -OCH3; -OH -OH -H -OH
Posunnana -OCH3 -OH -H -OH -OH -H -OCHs;

Ta6mn. 1. TunuuHble MpeaCTaBUTENN AaHTOIIMAHOB.

[IBer anTouMaHuAMHOB siBNsieTcss pH 3aBUCHMBIM. AHTOIIMAHUIMHOBAs CHCTEMa IIpe-
TEpIIEBACT PaA3IMUHBbIE MOJIEKYJSpPHbIE NMpeoOpa3oBaHUs, CBs3aHHble ¢ M3MeHeHuem pH. B
BOJIHBIX PaCTBOpPAax CYILIECTBYET MATh MOJEKYJISIPHBIX BUJIOB XMMHUECKOTO PaBHOBECHSI aHTO-
[IUaHWMHOB: KpacHas MUPUIIMEBasl COJlb, OECIIBETHOE MCEBAOOCHOBAHUE, CHHSS XUHOUIHAS
dopmMa, myprnypHbIi HEHONAT XUHOUIHON (POPMBL, )KENTHIA XaJIKOH (puc. 4).


http://ru.wikipedia.org/w/index.php?title=Аурантинидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Цианидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Дельфинидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Европинидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Лютеолинидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Пеларгонидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Мальвидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Пеонидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Петунидин&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Розинидин&action=edit&redlink=1
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CHETT XHHOHIHZT Sopua 0 XEHOHIEOH GopMEL
foH = 6-T) 0OH (pH =7-8)
Puc. 4. IIaTh MONEKYIAPHBIX BUIOB XMMUUYECKOTO PABHOBECUS AHTOLMAHUIUHOB.

Ha xucasix pH = 1-3, aHTOIMAaHUAMH CYLLIECTBYET IPEUMYLIECTBEHHO B BUJI€ KPACHOM
NUPUINEBON conu. YBenuuenue pH NpUBOOUT K CHUKEHUIO MHTEHCUBHOCTH LIBETA, TaK KaK
nepBasi (hopma IMoABEPraeTCsi THAPATALNH, BCISACTBUE KOTOPOH moryyaercs: oecuserHas. W3-
3a HYKJIEOQUJIBHON aTaku BOJbI Ha 2-TOJOXKEHHE aHTOLMAHWIUHOBOIO CKejleTa U ObICTpOl
MOTEPH MPOTOHA y (JIABMIIMEBBIX KATHOHOB PAaBHOBECHE CMEIACTCS B CTOPOHY CHHEH XHUHO-
uaHo ¢opmel nipu pH <7 u k mypnypHomy denomnsaty xunonnnoit popmsl npu pH <8. IIpu
JanbHEHIIeM yBeJIMYeHUH pH Iomy4aercsi CBETIIO-KENTHIMXAJIKOH. /laHHOE mpeBpaleHue
IIPOUCXOAMT 3@ CYET OTKPBITUSA LEHTPAIBHOIO KOjbla. [{BET MIEeI0YHBIM pacTBOpaM MOTYT
OBITH BO3BpALLEHBI MyTeM n3MeHeHUs pH k kucioil. AHTonMaHuIMHOBAs (opMa paBHOBECHS
nepexoj K PaBHOBECHUIO, TJIe KOHIIEHTPALUs KPaCHBIX MOHOB (DJIaBMIIMEBOrO KaTHOHA MPeod-
nanaer. OHaKo, ecny 3HaYeHne pH ciIMIIKoM BBICOKO M HEYCTOMUYMBAs MOHHASA dopma Xaj-
KOHa y)Xe c()OpMHpOBaHA, BOCCTAHOBJIEHHE B (hOPMY KpAacCHON MUPUIMEBOM COJM HE MOXKET
OBITH JOCTUTHYTO IYTEM IPOCTOrO MOBTOPHOTO MOJAKUCICHHS. B 3TOM ciydae XankoH mpe-
oOpa3yeTcs B AMKETOH 3a CYET KeTO-€HOJIbHOM TayToMepuH (puc. 5).

101

anbjernj

g \l’B‘ |” kap6oHoBas
‘ _::,l z KncnoTa

allbd?a'AMKeTOH-\“r' K . “ E’
OH I/ OH
OH
Puc. 5. Obmas cxema mpeoOpa3oBaHMsI XaTKOHA
Hekotopsie Metamnsl, Takie Kak Fe®* u A" oOpasyroT cTaGuibHbIE ITyGOKOHACHI-
IICHHBIC OBETHBIC KOOPAWHAIIMOHHBIC KOMINJIICKCBI C aHTOLIMaHAMHM, KOTOPBLIC HECYT AWUTUI-
POKCHU(EHIIT CTPYKTYPBI B OPTO-TIONIOKEHUU B-Kkombiia (puc. 6). DTo mMpUBOANUT K OATOXPOM-
HBIM CIABHTaM! B MX CIIEKTpax MoriomeHus. KoMmiieKkcs Toxke ABsioTcs pH 3aBHCHMBIMHE.

KpacHslii, unu 6aTOXpOMHBIN, CIIBUT — CIBUT MOJIOCHI B CTOPOHY JJTUHHBIX BOJIH.



62

OHM TPUHUMAIOT y4acTH Kak B 0Opa30BaHUM IBETHBIX, TaK U OecrBeTHON (opmbl. Takum
o0pa3oM, pasnuuHble (paKkTOPHI, BKIIOYAs KOHLIEHTPALUIO W MPHPOJY aHTOILMAHUIMHOBOTO,
AQHTOLIMAHUJMHOBOTO PABHOBECHS (DOPMBI, CTETICHH TNIMKO3WIMPOBAHUS AHTOLIMAHOB, aIlUIIH-
pOBaHME, MPUPOAA M KOHLEHTPALUS MUTMEHTOB, METAUIMYECKHE KOMIUICKCHI, BHYTpU- H
MEKMOJIEKYJISIPHBIX MEXaHU3Mbl acCOIMALMU — BIMSAIOT Ha W3MEHEHHE IIBETa M €ro Hachl-
IIEHHOCTb.

['maBHast pojib AaHTOIIMAHOB B 00pa30BAaHHUHM LIBETA B I[BETKAX PACTCHHUI — MPUBJICUCHHE
ompuMTeNell. B 1utomax ke — Uil NpUBIICYEHHMS BHUMAHUS JKUBOTHBIX, KOTOPBIE MOTYT
ChECTh UX U TEM CaMbIM IIOMOYb B PACIPOCTPAHEHUU CeMsH. B (DOTOCHMHTETHUECKUX TKaHIX
(TakuX Kak JHCTHSI) aHTOIMAHBI MMEIOT «COJHIIE3AIIMTHYIO» (YHKIHIO, ITOTJIOIAs CHHE-
3€JICHBIN M yIbTpa(HOoNeTOBHII CBET, 3alMIas TKaHu OT poTouHruOupoBanus. B kierke an-
TOLMAHbI PAcIOJIOKEHBI B BAKyOJIsiX. YBEIHMYCHNE BaKyosipHOH pH B JiemecTkax 1BETOB CBSI-
3aHO ¢ aKTHBHBIM TpancrmoproM Na' w/wim K' w3 murosonst B MeMOpaHy Bakyolu uepes
HaTpUil-KanueBblil KaHajl. ODTa cUCTeMaTHuyecKas TPaHCIOPTUPOBKA HOHOB IOAJEPKHUBAET
crnabomenoynyro pH Bakyosn, mpou3Bo/sl HEOECHO-TOTYObIE JIEECTKH.

Karexunsl — nmonm¢eHoIbHbIE COSAMHEHUS B COCTAaBE Yasi. TUNMHUYHBIE IPEACTaBUTEIN
— TaHMHBI. Tak)Ke MEHSIOT CBOIO OKPAacKy B 3aBHCHUMOCTH OT pa3jM4YHbIX 3HadeHuit pH. B
KHCJIOM CpElle OHU CBETIECIOT, B IEJIOYHOM — TEMHEIOT. biln3kue 1o oKkpacke K aHTOLMAHAM
MUTMEHTHI

beranmanunsn (betterave — cBekia (¢p.)) HUKOT/Ia HE BCTPEUAIOTCS BMECTE C aHTOIIH-
aHaMH B OJHHUX U TeX ke pacreHusix. CTpykTypa OeTaluaHMHOB JOJTO€ BpeMs HE MojaaBa-
nachk pacmmdpoBke M ObLIa OJHOW M3 CaMbBIX 3araJOyHbIX TallH OMOXWMMHH pacTeHuid. He-
CMOTpPSl Ha CXOJICTBO B OKpacke, XpoMO(OpHbIN (parMeHT OeTallMaHMHOB COBEPIICHHO HE
MOX0K Ha XpOoMO(Op aHTOLIMAHOB, XOTSI TOXKE MUMEET MOJIOKUTENIbHbIN 3apaa. betanranunbl
OYEHb XOPOIIO PACTBOPUMBI B BOJIE U Oosiee ycTOMUuBEL, YeM aHTouuanbl. Hanbomnee uzBect-
HBI HCTOYHUK OeTallMaHWHO-00BIYHAS CTOJIOBAsI CBEKJIA.

AHTOILIMAHBI COJIEPKATCS B BaKyOJISIX KJIETOK PAacTEHUM, I7I€ MOIAEPKUBAETCS MMOCTO-
aHHBIIPH. i1 Toro 4yToOBI MOMYYUTh UHAUKATOP TpeOyeTcst u3Bieub ux u3 kierku. Cyie-
CTBYET HECKOJIbKO CIIOCOOOB C/IENaTh 3TO: C MOMOIIBIO MEXaHMUECKOTO BO3/IEHCTBHS (pa3pe-
3aTh), C IOMOIIbIO TEIJIOBOTO 1I0KA (OTBAPUTH), C TOMOIIBIO AIKCTPArupoBaHus (JIydile BCEro
MCIIONIb30BATh TOJSPHBIN PACTBOPUTEND).

OH rNKOo3a rMoKosa  oH

5 G
. AI -

Cl
o
Puc. 6. [Ipumep komIuiekca, 06pa30BaHHOTO METAJUIAMU M aHTOLIMAHAMHU.
B kauecTBe chIpbs Jyullle BCET0 UCMOIb30BaTh JIETIECTKH UITH 3pelible m1oabl. B To xe
BpEMsSI MO>KHO HCIIOJIB30BAaTh 3arOTOBJICHHBIE HA 3UMY BapeHbs, KOMIIOTBI, KOTOPbIE COXpa-
HSIOT OKpAacKy pacTBOpa, HalpuMep, YEpHYI0 CMOPOAMHY, MaiuHy. Hekoropbie copra yas
TOKE SIBJISIFOTCSL MHAMKaTOpaMu. Hemnoxo noaxonar pa3indHble COKU (KEJIaTENbHO CBEXKe-
IIPUTOTOBJICHHBIE), HAIIpUMep, U3 BuHorpaaa (KoHkop/a uim MycKaTHOTO) WU BUIIHU.
K cosxanenuto, n3-3a HEyCTOHYMBOCTH aHTOLMAHOB, OTBAPHI OBICTPO IJIECHEBEIOT U CKUCAIOT,
M03TOMY TOTOBHUTH TaKH€ MHIMKATOPHI HAJI0 HEMOCPEACTBEHHO Mepes paboToi ¢ HUMHU.
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Memooux 015 nonyuerus pacmeopos npupOOHbIX UHOUKAMOPOS.
1) B34Tb HEMHOI0 3aM1ac€HHOTO CBIPhS (TOUHOE KOJIMYECTBO HE UMEET 3HAUCHHUS), TOJI0KHUTD
B IIPOOMPKY, HAIUTH BOJIBI, TOCTAaBUTH Ha BOJSHYIO OaHIO M HAarpeBaTh JI0 T€X MOp, MOKa pac-
TBOp He okpacutcs. Kaxaplii pacTBop mocie oxXJjaxJIeHusi HeoO0XoauMo NpoduiIbTpoBaTh U
CJIUTH B IPUTOTOBJICHHYIO 3apaHee YUCTYIO CKIISTHKY C TUKETKOM.
2) B34Tb HEMHOI'O 3aIIaCEHHOTO CHIPbsI (B JAHHOM CITy4yae JIEEeCTKOB), PACTOJI04Yb UX B CTYII-
K€ M JKCTPAarupoBaTh B ITUJIOBOM CIIMPTE WM yaWT-criupute. IlosydeHHBI pacTBOp Ipo-
GbuIbTPOBATH U CIUTH B 3apaHee MOATOTOBICHHYIO YUCTYIO MOAMUCAHHYIO IPOOUPKY.
Tak ke MOXXHO M3rOTOBUTh MHAWKATOPHYIO OyMmary, MpONUTaB IMOJIOCKH (PUIBTPOBAIBEHON
OyMaru pacTBOpamMH IOJYyYEHHBIX SKCTPAKTOB (YHUBEpCAJIbHBIM MHAMKaTOpoMm). [lnst Gonee
TOYHOTO OIpEIeIeHUs] TIOTY4YEeHHBIH NPU HAaHECEHHH KAaIlJld pacTBOpa IBET MHIUKATOPHOMN
OyMaru HeoOXOJMMO HEMEICHHO CPaBHUTH C 3TAJOHHOM IBETOBOM Ikanoil. Kpome toro
JUIS. UCTIOJIb30BAaHUSI MHIMKATOPOB M3 MPUPOIHOTO CHIPhSI HY’)KHO 3HATh, YTO HEKOTOPHIC MH-
JTUKAaTOPbl MOKHO HCIIOJIb30BaTh TOJBKO OJMH pa3, TaK Kak IOCJE MEPBOTO K€ M3MEHEHHS
pa3pylIaloTCs U MEPECTAlOT PearupoBath (LBETKU KUIIPEs), & IpYrHe — MHOTOKPATHO (K Mpu-
MepY, 9KCTPAKT [[BETOB KOJIOKOJIbYUKA).
3) CeippeM IS U3BJICUCHHUSI AaHTOI[MAHOBOTO KPACHUTENS CIY)KAaT W3MEIbUYEHHBIE SITOJIbI Yep-
HUKH, TJI0]] CBEKJIbI, KPACHOKOUYAHHOM KamycThl, MOPKOBHBIA U BHILIHEBHIN COK, BAPEHbE W3
KJTFOKBBI, JINCThSI YEPHOTO Yas, COLBETUS KapKaae. B KauecTBe AKCTPareHTOB MPUMEHSITH M-
CTHJIJTUPOBAaHHYIO BOJY, a Takke Oyranoin-1.
Hagecky cbIpbst Maccoii 10 T morpyxarot B akcTparenT oobemom 120 cm®. Tlomyuennsie skc-
TPaKThl PUIBTPYIOT C TOMOIIBIO (PUIBTPOBAIBHON OyMaru v MOJIy4eHHbIN QUIbTPAT HAJIMBA-
JI¥ B 3apaHee MOATOTOBJICHHYIO KOJIOY.
Omnpenenenne 3¢(HEKTUBHOCTH UHIUKATOpA — aHATUTUYECKAsl PEaKIHsl, KOTOPYIO HeoOX0au-
MO MPOBOAMTH MIPH CTPOTO OTpe/IeIeHHOM 3HaueHnH PH, KOTOpoe TO0IKHO COXPAHSATHCS BCe-
o IMpolecca NpoBeAeHUs peakiuu. i coxpaHeHHs OCTOSHHOIO 3HaYeHus PH mpuMeHsoT
OydepHbie pacTBOpHL. YHHBEpCATbHBIN OydepHbIid pacTBop (T.€. OydepHbIit pacTBOp, 00a-
naronuii 6ombmmoi 0ydepHoii emkocthio) u3 H3PO4, CH3COOH, H3BOs, momsipuocts 0,04
MOJIB/J1, KoHIeHTparus kuciaot 100%. JlanHsrit pacTBOp nMeeT OydepHyto emrocTs oT pH = 2
1o pH =12 (mmo Jlypse).
Pacuets! 15 6y epHBIX pacTBOPOB:
[Tpu pacuere Ha 0,1 1 OydepHOro pacTBOpa UMeeM:
m (HzPOa4) = 0,04 monb/a x 0,11 % 98 r/mons = 0,392 T;
m (CH3COOQOH) = 0,04 moms/n x 0,111 x 60 r/moas = 0,240 r;
m (H3BO3) = 0,04 monb/n x 0,11 X 62 r/™Monb = 0,248 1.
B xauectBe TuTpanTa ucnonaszoBaics NaOHmomsipaocTsio 0,2 MOb/11.
m (NaOH) = 0,2 mouns/a % 0,1 11 x 40 r/moms = 0,8 T.
Jnis mpurotoByieHus: Oy(QEpHBIX PacTBOPOB HCIOJIB3YIOT cMech KHCIOT. C MOMOIIbIO BECOB
OTMEPUTH HEOOXOIMMYIO, COTJIACHO pacdyeTaM, Maccy KHUCIIOT, CMEIIaTh HX B MEPHOM CTaKaHe
¢ 0,1 n muctummpoBaHHO#M Bobl. K moiaydeHHOMY pacTBOpY A00aBUTH HEOOXOIUMOE KOJIH-
gectBo NaOH (cMm. Tabm. 2). 3arem B3saTh anukBoTy (10 Mi1) monmyderHoro OydepHoro pac-
TBOpa. [locnennue 2 oneparuu moBTOpsTh eme 10 pa3 it 6ydhepHbIX pacTBOPOB C pa3ivy-
HBIMPH.
[TpuroroBnenue 6y(pepHbIX paCTBOPOB:

V cMecu KUCIOT

(mepBoHAYATHEHOTO V NaOH, mn V nonygyennoro 6ydepa, mn | pH
Oydepa), mi

100 5 105

95 11,8 106,8

96,8 4,9 101,7




91,7 8,1 98,9 5
88,9 4,7 93,6 6
83,6 6,2 89,8 7
79,8 4 83,8 8
73,8 3,7 77,5 9
67,5 4 71,5 10
61,5 1,9 63,4 11
53,4 4,84 58,2 12

Tab6nuia 2. PacyetHas Tabnuna Juisi MpUroToBICHUS Oy(QEPHBIX PaCTBOPOB.

1.YepHuxa.

OO6pasern sroa YepHUKH SKCTparupoBTh Boaol (25°C) B teuenue 10 muH. Jl06aBUTH B Ipo-
oupku o 0,5 mu 6ydepHoro pactBopa u 0,8 mi mosrydaeHHOTO KeTpakTa. Habmongate m3me-
HeHue 1Bera (puc. 7).

TEMHO-HpacHbIH pPO30BbLIA broneTossIi Temuo-PpHoneToBbIH
pH 2 3 4 5 i 7 8 9 10 11 12

Puc. 7. I3MeHeHNe OKpaCcKU IKCTPAKTa YSPHUKHU B 3aBUCUMOCTH OT Pa3iIMYHBIX 3HaueHuid pH
2. Kapxkane (rubuckyc).

OG6paserr conetuil ruduckyca sKCTparupoBTh Boaon (85°C) B Teuenune 5 muH. JJ06aBUTH B
npobupku o 0,5 mn Oydepnoro pactopa u 0,8 mi momydeHHOro ’KcTpakTa. Habmonats
n3MeHeHue 1BeTa (puc. 8).

KpPacHbIA 6nepnHo-kpacHbii  GecuseTHbIN cHpeHeskIi TemHo-puoneTosbIn
pH 2 3 4 5 6 7 8 9 10 11 12

Puc. 8. 3MeHeHNe 0OKpacKu 3KCTpaKTa rTHOMCKyca B 3aBUCMOCTH OT PA3JIMYHbIX 3HAUECHUI
pH

3. Ceexkuna.

[1107 cBekIbI MOpe3aTh HAa KYCOUKH M AKcTparupoBasd Boao# (25°C) B Teuenue 20 muH. Jo-
6aButh B podupku no 0,5 mi Oydepa u 0,8 M noxydenHoro pacrsopa. Habmoars uzmene-
Hue 1Beta (puc. 9).

TEMHO-KPacHbIi KPacHbIN Apro-puonetosbiii  TEMHO-PHUONETOBbLIN
pH 2 3 4 5 6 7 8 9 10 11 12

Puc. 9. I3MeHeHne OKpacku 3KCTpaKTa CBEKJIbl B 3aBUCUMOCTH OT pa3JIMYHbIX 3HaueHui pH
4. Yaii uepHbIit

OO6pa3zerlr TMCTbEB YEPHOTO Yasi IKCTparupoBath Bojoi (85°C) B Teuenue 5 muH. Jlo0aBUTH B
npobupku no 0,5 mn 6ydepnoro pactsopa u 0,8 M mosyd4eHHOTo KcTpakra. Habmroars u3-
MEHEHHE OTTEHKA UCXOHOTOo 11BeTa (puc. 10).
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6negHO-EenTbil  CBETN0-KOPUYHEBbIN KOPUYHEBbIN TEMHO-KOPUYHEBbIH

T T [
8 9 10 11 12

pH 2 3 4 5 6 7

Puc. 10. U3meHeHne okpacku SKCTpaKTa yas B 3aBUCUMOCTH OT Pa3IMYHbIX 3HaYeHU pH

5. Cok BUIITHEBBIN

Cok pa36aBuTh IUCTUILTUPOBaHHOM BoJ10M B 10 pa3. JJobaButh B mpobupku no 0,5 miu 6ydepa
u 0,8 mu1 monmy4yenHnoro pacrtsopa. Habmonate namMenenue ngera (puc. 11).

BUMIIHEBbI APKO-KPacHbii  APKO-PO30BbIA PO30BbliA 6nepHO-po30BbIA
pH 2 3 4 5 6 7 8 9 10 11 12

Puc. 11. VI3meHeHne OKpacku SKCTpaKTa BUILIHU B 3aBUCUMOCTH OT pa3jIN4HbIX 3HaUYeHuil pH
6. KittokBeHHOE BapeHbe

DKCTparupoBaTh CIIUPTOBBIM pacTBOpoM. [JoGaButhk B podupku mo 0,5 mu Oydepa u 0,8 M
IIOJIy4E€HHOT'0 pacTBOpa. Ha6n}onan> u3MeHeHue 1Bera (puc. 13).

KOPWYHEBO-0paH o i BnegHo-KpacHbli KDacHbIN TEMHO-KPacHbli
pH 11

Puc. 12. 3MeneHnne okpacku SKCTPaKTa KIFOKBBI B 3aBUCUMOCTH OT Pa3JIMYHbIX 3HAYCHUN
pH

7. KpacHOKO4YaHHas Kammycra

OO6paselr TUCTHEB KPACHOKOYAHHOW KAIyCThl MEJIKO MOPE3Th U AKCTPArupoBaTh CIUPTOBHIM
pactBopoM. Jlo6aButh B mpobupku no 0,5 mu Oydepa u 0,8 My moIydyeHHOro pacTBOpA.
Habmronate usmenenue 1seta (puc. 13).

KpPacHbIl 6neaHO-po30BbIA ronyGoi duoneTosbIi 3eneHbli
pH 2 3 4 5 6 7 8 9 10 11

Puc.13. 3MeHeHHe OKpacKU 3KCTpaKTa KpPAaCHOKOUAHHOM KalyCThl B 3aBUCUMOCTH OT pas3-
JMYHBIX 3HaYeHuit pH

8. KoMrutekcHbli nHANKATOp ¢ HOHaMu A
[TpurotoButh pacTBopsl ¢ noHamu A" O6weM pactBopa 0,01 1. MONAPHOCTH PacTBOPOB
pasHa 0,1 mons/11, 0,01 mons/1, 0,001 mons/1 u 0,0001 Momb/m.

Pacuerts! a1t npUroToBiIeHMs pacTBOpA.

B nepecuere na AlClsx 6H20

m (AICI3) = (131,5 + 6 x 18) r/moms % 0,0151 x 0,1 mons/n1=0,36 T

Kpucramnornapar maccoit 0,36 r pacteoputs B 0,015 1 quctrimpoBanHoi Bosl. [Tomyunts
pactBop MossipHOCTHIO 0,1 MoK/, PacTBOpBI ¢ MEHBINIEH MOISPHOCTHIO MOTYYaTh MOCIE0-
BaTeNbHBIM pa3BefeHueM (Opamu 10 M pactBopa ¢ GoJbIlell MOJISIPHOCTBIO M pa30aBisuin
ero 90 MJI TUCTUIUTMPOBAHHOW BOJbI). JI0OABIATH MOMyYEHHBIE PACTBOPHI K IKCTPAKTY W3
KpPacHOKOYaHHOM KamycThl. [IpoBepuTh NeiicTBUe MOTY4EeHHBIX pacTBOpOB Ha Oydepax ¢ pH
= 7 (meutpanbHas cpena), pH = 3 (kucnas cpena), pH = 9 (menounas cpena). HaGmonate
U3MEHEHHE OKPACKH, OTIMYHOE OT OCTANIBHBIX (pHc. 15).

|3+.



66

monb/n
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0,0001 61eaHO-PO30BbIH M b
3 7 9
KPacHbIN 6neaHO-po30BbLIN rony6on duoneTosbiin 3eneHbli
pH 2 3 4 5 6 7 8 9 10 11 12

Puc. 14. N3MeHeHne OKpacku SKCTPAaKTa KPACHOKOUAHHON KamyCThl B 3aBHCUMOCTH OT pa3-
JUYHBIX 3Ha4YeHUH PH U KOHLEHTpalMy HOHOB ATFOMHUHUS.

9. KommiekcHbIi nHauKaTOp ¢ noHamu Fe®*

[IpurotoBuTs pacTBopsl ¢ noHamu Fe3*. O6nem pactopa 0,01 1. MOISpHOCTH PacTBOPOB
pasHa 0,1 mons/i1, 0,01 Mo/, 0,001 moe/1 1 0,0001 Moms/m.

Pacuets! 7151 IpUTrOTOBJIEHUS PacTBOpa

B nepecuere na FeClsx 6H,0

m (FeCl3) = (162,5 + 6 x 18) r/mounb x 0,0151 x 0,1 mons/n = 0,4057 T

Kpucrannoruapar maccoit 0,4057 r pactBopuinu B 0,015 n nuctuminpoanHoi Boasl. Ilomy-
YUTh PacTBOP MOJSIPHOCTBIO 0,1 MOjb/11. PacTBOpBI ¢ MEHbIIEH MOJSPHOCTBIO MOIYYUTH I10-
clIeZIoBaTeNIbHBIM pa3BeneHueM (B3aTh 10 mMi pacTBopa ¢ 0OJdbIIEH MOJISPHOCTHIO M pa3daB-
JTh ero 90 M1 TUCTUILITMPOBAHHOM BObI). /106aBUTH MMOTyYEHHbIE PACTBOPHI K SKCTPAKTY U3
KpPacHOKOYaHHOH KamycThl. [IpoBepUTh 23 PEKTHBHOCTH MOyYEHHBIX PACTBOPOB B Oy(hepHBIX
pacTBopax ¢ MokasareyneM KUCIOTHocTu 3, 7, 9. HabmogaTth u3MeHeHne OKpackH, OTIMYHOE
OT oCTaJbHBIX (pHC. 15).

mons/n
AN .
0,1 rony6on $puoneTosbii A
/N a
P p
3
0,01 . n c p ;
p " 4
A K H o o
e " &
0,001 H o a 8 s
bl C I:l :
" W
" ¥ GnegHo-
3 7 9
KpacHbIf 61eaH0-pO30BbIN rony6on dbuonetosbii 3eneubin
pH 2 B 4 5 6 7 8 9 10 11 12

Puc. 15. M3MeHeHne OKpacKu HKCTPAKTa M3 KPACHOKOYAHHOW KaIyCThl B 3aBHCUMOCTH OT
pa3IMYHbIX 3HaYeHHU PH ¥ KOHIIEHTpAIlui NOHOB XKele3a.

KommnekcHpie oOpa3oBaHMsl ¢ MOHAMU MeTayuloB. PacTBOpbI ¢ MOHAMU METAJUIOB UMEIOT
CBOIO KHCIIOTHOCTH, HampuMmep, pacTBop ¢ MossspHocThio 0,1 Monbs/n umen pH paBHbiif 4, a
0,0001 momb/m — pH paBHebIit 6. MI3MeHEeHHE OKpacKd, OTIUYHOE OT U3MEHEHHST OKPACKHU JKC-
TpaKTa, YaCTUYHO BBI3BAHO HE3HAYUTENHHBIM M3MeHeHueM pPH. Kpome 3Toro — aHTOLMAaHBI
ABIISAIOTCS (PJIABOHOUJIAMU, & OHU B CBOIO OU€peib — MPOU3BOIHBIMU (peHosoB. KauecTBeHHOM
peakiieid Ha (peHOJBI SBISETCS MX B3amMojeicTBre ¢ pactBopoM FeClz, mpu atom 06pasy-
I0TCS MHTEHCUBHO OKpallleHHbIe KOMILJIEKCHbIE COeIMHEHUS. AHATIOTHYHAs PeakIus MIpoTeKa-
et y ¢pnaBonouioB u ¢ AlCl3. Tem cambiM Ha U3MEHEHHE OKPACKHU BIIHUSET HE TOJIBKO PH, HO H
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KOJIMUECTBO MOHOB X€EJIe3a U AJIIOMMHUSI B PACTBOPE, CIEJOBATENbHO, MTOJyYEHHBIE IKCTPAK-
ThI MO’KHO MCIOJIB30BaTh JIJIs ONPE/ICTICHHS KOJMYECTBA JaHHBIX METAJNIOB B pPacTBOpaXx.
Onpedenenue HATUYU AHMOYUAHOB 8 UCCTIE0YEMbIX 00bEKMax

3Has 0 CIOCOOHOCTH AHTOIMAHOB W3MEHSITh CBOK OKPACKy B Pa3iIUYHBIX Cpelax,
MOYKHO JTOKa3aTh X MPUCYTCTBHE WU ONPOBEPTHYTH. I 37TOro He0OX0AUMO HCCIIeyeMBbIN
MaTepuai nope3aTh WIH MOTEPETh, 3aT€M MPOKUISITUTh, TaK KaK 3TO MPUBOJIUT K paspylie-
HUIO MEMOpaH KJIETOK, U aHTOI[MaHbl CBOOOIHO BBIXOAAT U3 KJIETOK, OKpamuBas Bogy. Pac-
TBOPHI HAJIMBAIOT B MPO3PAYHYIO MOCYAY U J0OABISIOT B OJIHY MOPIUIO PAcTBOP COJbI, a B
JIpYT'YI0 HAIMBAIOT yKCyc. Eciin okpacka M3MEHHUTCS MOJ UX BO3JEHCTBUEM, 3HAUUT MPOAYK-
ThI CO/IEPKAT aHTOLIMAHBI 1 OHU OCOOEHHO IOJIE3HBI.

Onpedenenue cpedvl pacmeopos MOWUX CPeOCms 0151 NOCYObl € NOMOWBIO PACTU-
MeNbHLIX UHOUKAMOPOS

C noMomibio NMPUTrOTOBIEHHBIX PACTBOPOB IPHUPOJIHBIX MHAUKATOPOB MOXHO IpOBE-
PHUTH, KAKyI0 Cpely UMEIOT pa3InyHble MOIOIINE CPECTBA TSl TOCY/bI.

PesynbTathl onpeaeneHus 3aHECEHBI B TAOIUILY.

Peakuust cpesibl paCTBOPOB MOKOIIUX CPEICTB JIJISl OCY/IbI

Cpena

«Fairy» «Karst»
pacTBopa

SIrosel YepHUKH

Sroapl KITFOKBEI

KpaCHOKO‘laHHaH Kalycra

CsexJia

MopkoBb

UYepHslil yait

UYepHblll BHHOTPAJ

Jlabopamopnas pavoma Nel4.
CBolicTBa PaCTBOPOB 3JIEKTPOJUTOB. JJICKTPOJIUTHYECKAS TUCCOLHALNS
Bonpocul cobecedosanus:

1. DnekTponuTel U HEANEKTPOIUThl. OcHOBHBIE ToNokeHuss TO/[. Mexanusm mpouecca
JIMCCOITMAIIMY BEIECTB C PA3TUYHBIM TUIIOM XUMHUYECKOM CBSI3H.

2. Ponb mONSIpHBIX MOJIEKYJ BOJIbI B MPOLIECCAX HUCCOIMAIMU U MOHU3ALUU BEIIECTB.
MexaHu3M TUIpaTallid aHHOHOB U KaTHUOHOB. BiinsiHUE Ha ruapaTanuio pa3MepoB U 3apsiioB
HMOHOB.

3. O6pa3oBaHre MOHA THAPOKCOHUS. DHEPTETUKA MPOLIecca TUCCOIIUAIINH.

4. CreneHb AMEKTPOIUTUYECKON auccounanu. CUIbHBIE U Cladble dMeKTponuThl. Dak-
TOPBI, BIUSIONINE HA CTEMEHb AICKTPOIUTHICCKON aucconuanuu. VICTHHHAS CTeTNeHb JAUCCO-
AN,

5. Cunbnble anekTponuThl. Kaxymascs crenens aucconuanuu. [lonstue o koadduuu-
€HTE aKTUBHOCTH.

6. [IpumeHeHne 3aKOHA JTEUCTBUSI MAcC K MPOIECCY JUCCOIUAINM CIA0BIX JIEKTPOJIH-
TOB; KOHCTaHTa Auccoruanuu. CMelneHne paBHOBECHS TUCCOIMAIINU CIa0bIX AIEKTPOIUTOB.

KucnoTsl, o0cHOBaHMSI, COJIM B CBETE TEOPUHU IIEKTPOIUTUUECKON JUCCOIHAIIHH.

7. Crynenuaras auccounanusi. OCHOBHOM M KUCJIOTHBIN TUIBI AUCCOLMALIMHI THAPOKCHU-
n0B. AMOTEpHBIE TUIPOKCU/IBI. 3aBUCUMOCTh THIIA JTUCCOIMAIIMA U CUJIBI THIPOKCHUIOB OT
OTHOCUTEIILHOU MOJSIPHOCTH XUMHUECKUX CBsizel B Monekynax. [loHsTre 00 HOHHOM MOTEH-
nyarne.

8. DnekTponuTHyeckas Auccounanus Boasl. loHHOe npousBeieHne Bobl. BiusiHue
TEMIIEpaTyphbl Ha POLIECC TUCCOLMAIIMU BOIbl. BOIOpOIHBINM MOKa3aTelb. 3HAUEHUE TTOCTO-
STHCTBA BeJIMYMH PH B XUMUYECKUX U OMOJIOTHYECKUX MPOIIecCax.

[Ipouecc pacnana BemiecTB Ha MOHBI MO AEMCTBUEM MOJISIPHBIX MOJIEKYJ pacTBOPUTENS
(HampuMmep, BOJIbI) HA3bIBAIOT AJIEKTPOIUTHUYECKON auccouuarueii. CieacTBUEM 3JIEKTPOIH-
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TUYECKOM JUCCOIUAIUH SBIISCTCS JIEKTPUYECKask MPOBOJUMOCTh PACTBOPOB SJIEKTPOIUTOB
(KUCI0T, OCHOBAHUH, COJIEH ).

DNEKTPOIUTHYECKAST TUCCOIMAIINS — MPOIECC OOPATUMBIA, U B PACTBOPAX SJICKTPOIIH-
TOB UMEET MECTO PaBHOBECHE MEX]y MOHAMHU U MoJieKynaMu. OTHOILIEHUE Yucia MOJIEKYI,
pacnaBmxcsi Ha woHbl (Nj), Kk oOmemy uuciy pactBopeHHbIX Mojekyn (N)amekrponura
HA3bIBACTCSI CIMeneHbio OUCCOYUayUU O

a = Ni/N.

CreneHp AMCCOIUAIIMY JICKTPOIUTA ONPELIISIETCS SKCIIEPUMEHTAIBLHO U BHIPAYKAETCS B
JOJISIX €UHUIIBI MK B TIpolieHTaX. CTeneHb TUCCOLUAIUU 3aBUCUT OT MIPHUPOJIBI AIEKTPOIIH-
Ta, €ro KOHLEHTPAlLlMU, MPUPOJbl PACTBOPUTENS, NMPUCYTCTBUS B PacTBOPE OJHOMMEHHBIX
WOHOB.

[To cTenenu aucconMany 3IEKTPOIUTHI IEIATCS Ha: CUJIbHBIE, cpenHue u crnaboie. K
CUJIBHBIM JJICKTPOJIUTAM OTHOCSTCS Takue, kotopeie B 0,1 M pactBope umeror o > 30%.
CuIbHBIME 3JIeKTpoSuTamMu sBisitoresi: 1) mouru Bee conu (kpome HQClo, CdClz, Fe(SCN)s,
Pb(CH3COO)2 u HekoTophie Apyrue); 2) MHOTHE MHHEpalibHbIe KUCIOTHI, Hampumep HNOs,
HC1, H.SO4, HI, HBr, HC104 u np.; 3) ocHOBaHUS MIEIOYHBIX U MIEIOYHO-3EMEIbHBIX Me-
tayuioB, Hanpumep KOH, NaOH, Ba(OH), u np.

VY cpennux snektpoautoB o = 3 — 30% B 0,1 M pacTBOpax; K HUIM OTHOCSTCS, HaIlpu-
mep, H3PO4, H2SO3, HF, Mg(OH)o.

Jnsa cnadbeix snextpoiautoB B 0,1 M pactBopax o < 3%; cinaObIMU 3JEKTPOIUTAMHU SIB-
asirotest HaoS, HoCO3, HNO2, HCN, H2SiOs, H3BO3z, HCIO u ap., a Takke GOJIBIIHHCTBO OC-
HOBaHMI MHOroBaneHTHBIX MeTaiitoB, NH4OH u Boga.

OO0 OTHOCHUTEIEHOW CHIIC SJICKTPOIUTOB MOXKHO CYAHTH IO IJIEKTPUICCKON MPOBOTUMO-
CTH uX pacTtBopoB. [Ipu pazbaBieHHH pacTBOPOB CTENEHb IEKTPOIUTHUECKON JUCCOLUAIIUU
o yBenuumuBaetcs. [IpucyrcTBrue B pacTBOpE OJJHOMMEHHBIX HOHOB IMIOHMKAET CTENEHB JHCCO-
ALY,

MHOT0OCHOBHBIC KUCJIOTHI I MHOTOKUCIIOTHBIC OCHOBAHHSI JUCCOITUUPYIOT CTYIICHUYATO.
CTyneHuaTocTh AUCCOIMAIMU 00YCIOBIMBAET BO3MOKHOCTh 00pa30BaHUsl KUCIIBIX U OCHOB-
HBIX COJIEH.

Kpome cremenu amcconuanuy COCTOSIHHE CIIa0BbIX AJEKTPOIUTOB B PACTBOPE XapakTe-
PM3YET KOHCMAaHma pasrHoéecus MeX1y MojeKkyiamu u nonamu. Hampumep: mis HNO, = HY
+ NO2~

Kp = [H][ NO2 J/[HNO2],
rae K— KoHCTaHTa paBHOBECHS WJIM KOHCTAHTA 3JIEKTPOJTUTHUYECKON JAMCCOIMAINH, HE 3aBU-
CsIasi HA OT KOHIICHTPAIIMK PACTBOPA AJICKTPOJIUTA, HA OT MPUCYTCTBHS B PACTBOPE JPYTUX
ANeKTponnuTOB. KOHCTaHTa 3MEKTPOTUTHYECKON TUCCOLMANMU JaeT Oojee oOIIyl0 XapakTe-
PUCTHKY JJICKTPOJIUTA, Ye€M CTEIeHb auccoruarnui. KoHCTaHTa JMCCOIMAINK 3aBHCHT OT
TEMIEPATYPHI ¥ IPUPOIBI PACTBOPUTEIIS.

MeskTy KOHCTAaHTOM U CTEIIEHBIO JUCCOIHAITNH C1a00T0 JICKTPOJINTA CYIMIECTBYET B3a-
UMOCBSI3b:

K = a?C/(1 - ).

DT0 ypaBHEHHE — MaTEMaTHYECKOE BhIpayKeHUE 3aKoHa pazOaBienust OcTBambaa.

Jly1st c1aboro AIEKTPOSIMTa MPU HEOOJIBIINX pa30aBICHUAX 0. OU€Hb Masia, a BennuuHa (1
- o)) 6m3Ka Kk equnnte. [Tostomy K = o?Cumn o = VK/C.

CMernieHre HOHHOTO PaBHOBECHSI, KOTOPOE MPUBOJIUT K YBEIUICHHUIO MITH YMEHBIIICHHUIO
CTETICHH JTUCCOLMAIMU CIa00ro ANEKTPONIUTA, ocyliecTBiusercs no npuniuny Jlelllarense.
BBenenue B pacTBOpP OJHOMMEHHOTO WOHA, T. €. YBEJIMUECHUE KOHIICHTPAIIMHA OJTHOTO U3 TPO-
TYKTOB PEAKINH, TPUBOJUT K CMEIICHUIO HOHHOTO PaBHOBECHS BJIEBO, B CTOPOHY 00pazoBa-
HUS MOJICKYJI WJIH K YMCHBIIICHUIO CTEIICHN TUCCONMAINY AeKTposnTa. Hao0opoT, cBs3bIBa-
HUE OJHOTO M3 MOHOB B MAaJIOJIMCCOIMHPOBAHHOE BEIIECTBO BEJET K MOBBIIICHUIO CTEIICHU
JUCCOLIMAIINY DJIEKTPOJIUTA.

Llenv pabomur:
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N3yuenue 3ekTpruuecKoil MpoBOAMMOCTH PACTBOPOB 3JIEKTPOJIUTOB U 3aBUCHMOCTH €€
OT pa3NuYHbIX (PAaKTOPOB, YMEHHE MPECKA3bIBATh HAIlpaBIeHHE OOMEHHOW peaklUd B pac-
TBOPAX JIEKTPOJIUTOB.

Obopyoosanue u peakmuebi:

[Tpubop Ans UCTIBITAHUS FNEKTPUUECKONW MPOBOAUMOCTH pacTBopoB. Kpucrammmszarop.
[IpompiBanika. IlltatuB ¢ nmpobupkamu. broperka. Xmopua ammonus. denondranenn. Pac-
TBOpBI: yKcycHOH kucaothl (0,1 M), ammuaka (0,1 M), ruapokcuna Hatpus (0,1 M), azoTHOM
kuciotel (0,1 M), consnoit kucinotsl (0,1 M), runpokcuna xanus (0,1 M), cepHON KHCIIOTBI
(0,02 M), runpokcuna 6apus (0,02 M), cynsdara amomunus (0,1M), xnopuna kansius (1H.),
xnopuaa muHKa (1H.), xmopuaa xenesa(ll) (11.), xnopuna kagmus (1H.), XxJI0puaa Maprasua
(1n.), xmopuna meau (11.), xaopuaa cypsMmbi(lH1) (11.).

OIIBIT 1. U3ydeHue 31eKTpUIECKON MPOBOJUMOCTHA PACTBOPOB

[Tocne KaxI0T0 UCIIBITAHUS BBIKIIOYATH IPUOOP U3 AIEKTPUUECKON CETH U MPOMBIBATH
AIEKTPOABl AUCTUIUIMPOBAHHOMN BOJIOM.

A. B ipubop 15 UCTIBITaHUS JIEKTPUUECKOM MPOBOJAMMOCTH PACTBOPOB (pHC. 1.) HANMUTH U-
CTHJLTTUPOBAHHOM BOJIbI, OMYCTUTD MPEIBAPUTEIILHO MPOMBITHIE JUCTHIUTMPOBAHHON BOJION
YTOJIBHBIE 3JICKTPOIbI, BKIFOUUTH BUJIKY TPHOOpa B JJIEKTPUICCKYIO ceTh. OTMETHTH BU3Y-
QIbHO CTETEeHb HAKaJla JIAMIIBL.

b. VccnenoBatp 31eKTpUYECKYIO POBOAUMOCTD (cM. on. 1.A) kaxxaoro u3 mectu 0,1 M pac-
tBOopoB: CH3COOH, NH4OH, HNO3, HC1, NaOH, KOH.

Pucynok 1 — IIpubop /i ucnpitTanuit
AIIEKTPUYECKON TPOBOJUMOCTH
pPacTBOPOB.

3anucarth pe3yabTaThl HAOMIOACHUN, OTMevas
CTeNEeHb Hakana jamnbl. [lo creneHn Hakana jammsl
C/IeNIaTh BBIBOJ: CHJIBHBIM WJIN CIa0bIM 3JIE€KTPOIUTOM
SBJIAETCS TOT WIM UHOM pacTBop.

B. Cwmemarps paBHble 00BEMBI PpacTBOpPOB: 1)
CHJIBHOW KHMCJIOTHI U CHJIBHOTO OCHOBAHMS; 2) c1aboil KUCIOTHI U c1aboro ocHoBaHus. Mcrbl-
TaTh AEKTPUUYECKYIO MPOBOJAUMOCTh MOJYYEHHBIX PacTBOPOB. 3amucarh HAOIIOJAEHHS U CO-
CTaBUTh YpaBHEHUS peakluil B MOJEKYJspHOH U MOHHOH (opmax. CrenaTb BBIBOJ 00 3Iek-
TPUYECKON IPOBOJUMOCTH MOJYYEHHBIX PaCTBOPOB.

OIIBIT 2. 3aBUCUMOCTb JIEKTPHUECKON TPOBOIUMOCTH PacTBOpa (CTEMEHU AUCCOLUAINH
AJIEKTPOJIUTA) OT pa30aBICHUS

B mpubop HamuTh MHHUMAJIbHBIH 00BEM KOHLEHTPUPOBAHHOTO PACTBOpa YKCYCHOM
KHUCJIOTbI, HEOOXOAUMBIHN IS IOTPY>KEHUSI 3JIEKTPOJIOB, BKIIOUUTH MPUOOP B JIEKTPUUECKYIO
CeTh U OTMETUTh CTENEHb HaKaja JIaMIIbl. 3aTeM KHCIOTY pa30aBUTh, J00ABIsS MOCTETIEHHO
JUCTHITMPOBaHHYIO Boay. Kak MeHsieTcs crenenpb Hakasa jaMibl? Uem oObsICHUTH HabmoAa-
eMoe sBJIeHue?

[Ipubop u 35eKTpO/Ibl MPOMBITH BOJOMPOBOIHON BOJOW, 3aTe€M JUCTUILIMPOBAHHON U
MOBTOPUTH ONBIT C KOHIIEHTPUPOBAHHBIM pacTBOpoM amMmuaka. Caenarb oOIIMK BBIBOA U3
HaOJIFO JEHUIA.

OIIBIT 3. 3meHeHue 2IeKTpUYECKON TPOBOJUMOCTH B PE3YJIbTATE CMEIICHHSI HOHHOTO paB-
HOBECHUS

HccnenoBath OTAENBHO 3eKTpUUecKyto mpooaumocts 0,02 M pacTBopa cepHOU KHC-
notel ¥ 0,02 M pactBOopa rugpokcuaa 0apusi. 3aTeM HUCCIeI0BaTh YIECKTPUUCCKYIO TTPOBOIN-
mocth 0,02 M pactBopa Ba(OH)2 B npucyrctBun 0,02 M pactBopa H2SOa. [l sToro B npu-
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6op momectuth pactBop Ba(OH)2 u nobGaButh 2 — 3 kamnu pactBopa (enondranenna. Pac-
TBOp H2SO4 100aBiATH MO KamisiM K3 OIOPETKU Yepe3 BOPOHKY, BCTABIEHHYIO B KPBIIIKY
npubopa. HabGronaTe 3a ©I3SMEHEHHEM OKPACKU MHIMKATOpa U CTETIEHU HaKaja JaMIIbl.

KakoBa anexkrpuyeckas IpoBOAUMOCTb PaCTBOPA B MOMEHT MCUE3HOBEHUS! OKPACKU MH-
IuKatopa (B TOYKE 3KBUBAJIEHTHOCTH)? UTO MPOMCXOMUT Mpu A0OABIEHUU K PACTBOPY U3-
ObITKa cepHOI KUCIOThI? OOBACHUTH HAOII0AAEMBIE SIBICHUS.

OIIBIT 4. BiiusiHre 0OTHOMMEHHOTO HOHA HA CTETICHb JUCCOIUAIUNH CIIa00T0 AJIEKTPOIUTA
(cMerieHue paBHOBECHS! TUCCOLUALINN)

B npoOupky HanuTh paz0aBiieHHBIH PacTBOp aMMHUaKa U 100aBUTh 2 — 3 Karu (eHo-
¢dranenna. PactBop passenuts Ha aBe yacTu. OJHY OCTAaBUTh Ul CPAaBHEHMs, a B JAPYTyIO
BCBINIaTh HEMHOTO TBepaoro xjopuna ammonuss NH4C1 u xopomo pazmemars. OOBSCHUTD
U3MEHEHHE 1[BeTa PacTBOpa, ucxoas u3 npuniuna JlelllaTense 1 KOHCTaHTBI AUCCOLUALIUH.

Cnenarp BBIBOA O BJIMSHMM OJHOMMEHHOIO MOHA Ha CTENEHb JUCCOLMALUMU ci1aboro
JIEKTPOJIUTA.

@enondranend spuseTcs HHANKaTopoM Ha HoHbl OH, KoTOpBIEe 00pa3yIOTCs MPH IHC-
COLIMAIIMHU CJ1a00r0 OCHOBAHUS — T'MIPOKCU/Ia aMMOHMUS:

NH4OH (um NH3 - H20) = NH4" + OH™

ITpu no6asnenuii k pactBopy NH4C1 konuentpanus nonos NHs* Bospacraer, paBHOBe-
CUE JUCCOLIMALMU CMEILIAETCSl B CTOPOHY OOpaTHOM peakiuu, KOHIeHTpanuss noHoB OH™
YMEHBIIAETCS U OKpacka (heHoIPTaIeHHa UCUe3aeT.

OIIBIT 5. Cmemenre HOHHOTO PAaBHOBECHS B HACBHIIIEHHOM PacTBOpe aM(pOTEPHOTO AJIEKTPO-
auTa

K pactBopy conu amroMuHHS MPHUIMBATH MO KarusiM pa3basieHHblid pactBop NaOH no
nosBIeHUs ocasika ruapokcuaa amoMunus A1(OH)s. Pazgenuts ocanok Ha ase yactu. K og-
HOW YacCTH MPWINTH U30BITOK COJITHOW KUCIIOTHI, K IPYTO — N30BITOK KOHIICHTPUPOBAHHOTO
pactBopa menouyu. Yro Habmomaercs B TOM U Apyrom ciydae? OOBSCHUTH MPOUCXOMSIINE
SBJICHUS C TOYKU 3PEHUS CMEIEHUSI HOHHOTO PAaBHOBECHUS B HACBILIEHHOM PacTBOPE TUIPOK-
cuna amoMuHus. CoCTaBUTh MOHHBIE YPAaBHEHMSI peakIfil, yduThIBas, YTO aM(POTEPHBINA TU-
POKCHJI IIJIOXO PacCTBOPUM B BOJIE.

OIIBIT 6. Peakmuu ¢ o6pazoBaHuEM OCaaKa

A. C nomomipto TabIUIBl PACTBOPUMOCTH PEUINTh, KAKUE PEAKTUBBI MOXKHO HCIOJIb30-
BaTh JIs ocaxaenus nonos Ca?*, Zn?*, Fe?*. [Iponenars 5Ty peakuuy. YKasaTh HBET 0Caj-
koB. Hanncath ypaBHEHUSI B MOHHOM BUJIE.

b. TogeiictBoBaTh pactBopoM cynbduaa Hatpust Na2S wimu ammonust (NH4)2S Ha pac-
TBOPBI, COZEpIKalIie CIeayomue KaTHoHel: Zn®*, Cd?*, Mn?*, Cu?*, Sb%. Vkasats mger
ocaakoB. HamucaTe ypaBHEHMs peakiuii B HOHHOM Buie. llepednciieHHble KAaTHOHBI MOTYT
OBITH OOHAPYKEHBI B paCTBOPE MO XapaKTEPHOMY LIBETY UX CYJIb(UIO0B, UYTO UCIIONb3YETCS B
AQHAINTUYECKON XMMHUH B KAUECTBEHHOM aHAJIM3€ BEILECTB.

B. ITo peakiuu oOMeHa MOIY4IHTh 0caa0K Xjaopuaa ceunia PbC 12, gelicTBys pacTBOpomM
xyopuaa Hatpus Ha pactBop conu cBuHIa PD(NO3).. [late ocaaky ocectb. CIUTh MaTOYHBIH
pacTBOp (HaJAOCAAOYHYIO KHUAKOCTh). B uakoctu momyckaercs HeOOJbllIas Macca B3BECH.
3areM B 3TOT pacTBOp A00aBuTh pactBop momauna kamus Kl. [ate ocagky ocects. CHOBa
CJINTh MAaTOYHBII PAacTBOP M JOOABUTH K HEMY pacTBOp cyinbhuaa Hatpust Na S wim cynbou-
na amMonusi (NH4)2S. Vkaszare nBer nomydarommxcs ocagkoB. OOBSICHHTH BO3MOXXHOCTh
MPOTEKAaHUs ITUX PeaKMil Ha OCHOBaHUM npousBeneHus pactsopumoctu (I1P) oOpazyrommux-
cs coneil ceuHIA. Hanucars ypaBHEHUs peakuil B MOHHOM BH/JIE.

I'. Hamute 1/3 oObema mnpoOupku pacTBopa CHIMKaTa HaTpusi (KHIKOTO CTEKJIa)
Na2SiOz 1 mponmycTuTh 4epe3 Hero AHOoKcH] yriepona. Uro Habmomaercs? Kakue BBIBOIBI
MOYHOCJIEJATh OTHOCUTEIBHO CTENEHU AUCCOIMAIMN KPEMHUEBOM M yroiabHOU Kuciot? Ka-
Kasi U3 HUX cnabee? Hamucarh ypaBHeHHE peaklIuy 1 HIOHHOM BH/IE.

/. B nBe npobupku HamuTh pactBop cynbdara menu CuSOs. B omHy 100aBUTH pacTBOp
runpokcuaa Harpuss NaOH, a B apyryio pactBop ruapokcuna 6apust Ba(OH)z. Uem o0Obsc-
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HUTb, YTO OCaJKa BO BTOPOH mpoOupke Oonbuie? Hamucath ypaBHEHHs peakifii B HOHHOM
BHJIE.
Jlabopamopuasa paboma Nel 5.
I'mapoan3s

Comnu, oOpa3zoBaHHbIE CUIIBHBIMA OCHOBAHUSIMHU U CUJIbHBIMU KHCJIOTAMHU.

OIIBIT 1. HaneliTe B oTAeNbHBIC TPOOUPKH PacTBOPHI XJIOpHIAa HATpHsl, XJiopuaa Oa-
pus, cynb(hara HaTPUsS U HATPATA KaJlUsl U UCTIBITATE PEAKIIMH PACTBOPOB C MOMOIIBIO YHH-
BepCalIbHOM MHAMKATOpHOI Oymaru. Jljig 3Toro paspexbTe MOJIOCKY MHAUKATOPHON OyMmaru
Ha 4 — 5 yacTeil, U, YI0KUB MX Ha MOJIOCKY 0enoi (puiabTpoBambHON OyMaru, KOCHUTECH Ky-
COYKa MHIMKATOPHOM OyMaru CTEKJIIHHON MallouKOW, CMOYEHHON HCHBITYEMBIM PacTBOPOM.
[Ipexxne yeM UCHBITaTh CIEAYIONIMN pacTBOP, HEOOXOAUMO CTEKJISIHHYIO IMajOuKy OIOJIOC-
HYTb BOJIOH.

CozepiKar ¥ pacTBOPHI B3ATHIX JUIs ONbITA cojiedl n30bTok nonoB H™ mwi OH™? Ilox-
BEPraroTCs JIU TAKUE COJIA TUAPOIU3Y?

Conn, 006pa3oBaHHBIC CHIIBHBIMU OCHOBAHHSIMH U CITA0BIMH KHCIIOTAMH.

OIIBIT 2.naneiiTe B mpoObupky 3 — 4 Karau pacTBOpa aneraTa HaTpus u onpeaenute pH
pacTBoOpa C MOMOIILI0 YHUBEPCATHLHOU WHINKATOPHOW OyMary.

OxpamuBaercs 1 pacTBOp alleraTa HaTpus mocie fobamienus 1 — 2 xamenb (eHou-
¢ranenna?

Ucxons u3 koHuentpauuu pacrBopa C, Beruuciaute ero pH u cpaBHHUTE C ONBITHBIMU
JTAHHBIMU. 3aII0JIHUTE CIEAYIONIYIO TaOIHILY:

dopmyiia cou [OH Tsurncs= VKb * C pH

BBIYKCJICHHBIN 110 JaHHBIM OIIbITa

Hanumire MonekynssipHO-MOHHOE ypaBHEHHE TMAposu3a auerata Hatpus. [IpuBenute
JIBa — TPU NpUMEPa APYTUX alleTaTOB, TUAPOJIN3 KOTOPHIX OTBEYAET ITOMY YPaBHEHHMIO.

OIIBIT 3. Haneiite B oqHy npoOupky 5 — 6 kamnenp pactBopa kapOoHaTa HaTpus, B Ipy-
T'yI0 — TaKoM ke 00beM Cylb(pUTa HATPUS U CPAaBHUTE OKPACKY 0OOMX PacTBOPOB MOCIE MpHU-
OaBneHMst K HUM 1 — 2 xanens (eHonTarenHa Wi NpoBepbTe PEaKIMI0 PACTBOPOB C OMO-
b0 YHUBEPCAJIIbHON UHJIMKATOPHON Oymaru.

Hanummre MonekyasipHO-HOHHbIE ypaBHEHMs rujponn3a. CpaBHUTE MOBEIEHUE 00enX
coJiell B pacTBOpE U, HE MPOU3BOJIA BBIYMCIICHUH, ONpEAEIUTE B KAaKOM U3 JIByX pacTBOpPOB
OTHOCUTEJIbHO OOJIbIIeE:

a) crerneHb ruaposnsa h; 6) KOHIEHTpalus THAPOKCHILHBIX HOoHOB [OH]; B) 3HaueHue
pH. Kaxkoit annon — COs?* umu SOz - sBnsercs 6ojee CHIBHBEIM OCHOBaHHEeM? Boramciure
KOHCTaHTHI THJIPOJIN3a 00EUX COJIeH. 3aroMHUTe Ta0IHILY:

Cob h [OH] pH Ko = Ko / Kz

OIIBIT 4. Te xe cpaBHUTEIBHBIE ONBITHI IPOJEIANTE C PACTBOPAMHU THIPOCONEN — TU-
pokapOoHara u rujapocyibdura HaTpus. K pactBopy nepBoii conu no6asbre 1 — 2 xamnu ¢e-
HOJIpTAJIENHA, a K pacTBOPY BTOpOi — 1 — 2 Kamiau JakMmyca, peaBapuTeIbHO YOSAUBIINCH B
TOM, 4TO B PacTBOpE rujipocyibdaTa HaTpus GpeHondranient octaercs OeCIBETHBIM.

Hanummure monexynspHO-WOHHBIE YpPaBHEHMSI TMIIPOJM3a 00euX cojedl U oObSICHUTE
pasin4ue B CBOMCTBaxX MX pacTBopoB. Kakas ¢yHKIHS — OCHOBAaHMS WM KUCIOTHI — IMpeoo-
namaer y nona HCO3 u y nona HSO3™? Pe3ynbTarhl ombITa COMOCTaBHTE C BHIYMCICHHBIMH
JTaHHBIMU, cpaBHUB BenuunHbl Kp 1 Ko, 3anmonnuTe Tabnuiy:

Coin O1bBITHBIE TaHHBIE PacuerHrie manHbBIC BrmBoasl
peakmus pac- | pH (6omemie | Ky = K, / Ky K>
TBOpa WJIM MEHBIIIE
7
NaHCO3
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[ NaHSO3 | | | | |

Coun, 06pa3oBaHHbIE CHIIBHBIMU KUCJIOTAMHU M CJIa0BIMU OCHOBAHUSIMH.

OIIBIT 5.0mpenenuTe ¢ MOMOIIBI0 YHHUBEPCATLHON WHAMKATOPHOW OyMaru peakiiuio
BOJIHOTO pacTBOpa XJOpHaa WM cyiabpaTa aMMOHHUsA. Hamummre MONEKyISIpHO-MOHHOE
ypaBHEHUE PEAKIH TUAPOIIN3A.

OIIBIT 6.0Ompenenure ¢ MOMOUIBIO JaKMyCa PEAKIUI0 PAaCTBOpa XJIOpUJIa IIUHKA, CYJIb-
data uumHKa U cynbdara amomuHus. Hanmummure MosiexkynspHble ¥ MOJIEKYISIPHO-UOHHBIE
YpaBHEHUS TUIAPOJIA3A COJIEH.

OIIBIT 7.K 3 — 4 xamisMm pacTBopa XJIOpHAA CYPbMbI HIIM BUCMYTa MPUOABbTE TaKOM Ke
o0beM Boabl. Uto Habmromaercst mpu 3Tom? [loaKHCIUTE pacTBOp HECKOJBKUMH KaIUIIMH
KOHIEHTPUPOBAHHOMN COJITHON KHUCIOTHI, IIOCJE Yero BHOBb pa3daBbTe pacTBop. Uto HabiIO-
naercs’?

Hanummure MonekynsapHO-HOHHOE ypaBHEHHE THAPOJIN3a XJIOpUIa CYpPbMbI U BUCMY-
Ta, YYUTBIBAS, YTO MPHU ITOM 00pa3yeTcs MaopacTBOPUMBIX XJiopua okcocypbMbISDOCI u,
COOTBETCTBEHHO, XJ10pH okcoBucMyTaBiOCI.

B3aumopeiicTBue pacTBOpOB COJIEH, B3aMMHO YCUJIMBAIOLIUX TUAPOJIU3 JPYT APYyTa.

OIIBIT 8.Haneiite B KOHHYECKYIO MPOOUPKY 5 — 6 Kamenb pacTBOpa XJIOpUIa WU
cynegara xpoma (I11) u mpubaBbTe 1O KarusiM pacTBop KapOoHaTa HATPHUsS A0 00pa3oBaHUS
0caJika MaJopacTBOPUMOTO COETUHEHUSI.

Otaenute 0casiok OT pacTBOpa U MPOMOMTE OJUH — JiBa pa3a 5 — 6 KarIsiMH BOJIBI.

Kakumu peakuusMu MOKHO JTOKa3aTh, UTO 00pa3oBaBIIMECS MajiopacTBOPUMOE COEIU-
HEHHUE MPEeJCTaBIsA0T co0oit ruapokcun xpoma (l11), a He mpoaykT 0OMEHHOTO B3aMMOIEH-
CTBUS UCXOJHBIX coneit? [louemy npu B3auMOAEMCTBUM PACTBOPOB 3TUX COJIEH THIPOIH3 UX
IIPOTEKaeT NpakTUYecKu HeoOpaTuMo? KakoB MeXaHNW3M B3aUMHOI'O YCHJICHUS I'HIpon3a’?

Jlabopamopnan pavoma Nol6.
OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKInu
Bonpocwl cobecedosanus:

1. Xummdeckue peakiyy U MX KIACCU(PUKALMS 0 XapaKTepy B3aMMOJCHCTBUSI pearupyrommx Be-
111eCTB (OOMEHHBIE, OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE, KOMILIEKCOOOPA30BaHM).

2. Peaxmym, waymmie ¢ w3MeHeHMeM W Oe3 M3MEHEHWsI CTENIeHH OKWCICHUSI aTOMOB DJIEMEHTOB.
Knaccudukanusi OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMiA. DJIEKTPOHHAS TEOpHsI OKUC-
nenust. OKHCIUTENN U BOCCTAHOBUTEITH.

3. IlpaBuna cocrapieHus ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEBLHBIX peakimii. MeToIbI 2i1eK-
TPOHHOIO OalaHca W JJIEKTPOHHO-WOHHBIM. Ponb cpempl B NPOTEKAHWM  OKUCIUTEIBHO-
BOCCTAHOBHUTEJIEHBIX PEAKIIMIA.

4. BzaumopeiieTBUEe METAJUIOB C KUCJIOTAMU U COJISIMU B BOJHBIX PACTBOPAX KaK OKHCIUTEIHHO-
BOCCTAHOBUTEJTLHBIN TPOLIECC.

5. DNeKTpoXMMHUYeCKWii  psiil  HanpsbkeHuid  MetauioB.  CTaHTApTHBIE — OKUCIHUTENBHO-
BOCCTaHOBHTEIIbHBIE MTOTEHIUAIBI.

Ilenv pabomor:

[IpoBeneHNE KauyeCTBEHHBIX OIBITOB, PACKPHIBAIOIINX OKHCIUTEIbHBIE M BOCCTAHOBH-
TeJIbHBIE CBOMCTBA OT/ICIHHBIX BEIIECTB.

Obopyoosanue u peakmuesbi:

[lItatuB ¢ mpodupkamu. bpomun xanus. Monun xamus. Cynedut Hatpus. Tpurumpar
autpata meau(ll). PactBopsr: xmopumaa xenesa(lll) (1 M), xnopunaa xemnesa(ll) (1M), xnopuaa
onmoBa(lV) (1 M), xnopuna onosa(ll) (1 M), rekcaunanodeppata(lll) xamust (1 M), cepnoit
kucaotThel (2M).nepmanranata kanus (0,05 M), auxpomara kanus (1 M), rugpokcnia Kainust
(40 %-wnprit), cynsduta Hatpus (0,1 M), nonuna kamus (0,1 M), autpura Hatpust (0,1 M), co-
o Mopa, Tnonranata ammonus (0,1 M), ceproit kuciaotsl (KoHil.), rekcanuanodeppara(ll)
kamus (0,1 M), xnopuna kanus (0,1 M), cynedara mequ(ll) (0,1 M), xnopuna 6apus (0,1 M).
CepoBoaopo/iHasi BOja, XJIOpHas Bojia, OpoMHasi BoJa, HOAHAs BOJA.

OIIBIT 1. OxucnuTenbHbIE CBOWCTBA IEPMAaHraHaTa Kajlus B Pa3HbIX cpeaax
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B tpu npobupku BHecTH 10 3 — 4 Karum pacTBopa nepmanranarta kanus KMnOg. 3a-
TEeM B IEepBYIO 100aBUTh 3 — 4 karum pazdasieHHoro pactBopa H2SO4, Bo BTOpyto — 3 — 4
KAaIlJTi BOJIbI, B TPETHIO — 3 — 4 KaIuIu KOHIIEHTpupoBaHHOTO pacTBopa KOH.

B xaxayro mpoOupky BHecTH pactBop cyiabdura Hatpust NaxSO3 10 u3MeHEeHHs 11BeTa
pacTBopa.

OtMmeruTh HaOMOAaeMbie M3MeHeHus. HanucaTte ypaBHeHus peakiuii mexxay KMnOs u
Na>SO3 B kucioi, HelTpanbHOH U meNo4YHol cpenax. Paccuntars D/IC peakuuii, HCIIONB3Ys
Ta0JIMIly CTaHJAPTHBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEeHIMAI0B. CaenaTh 3aKiiio-
YeHHe 00 OKUCITUTEILHONW CTOCOOHOCTH MIEpMaHTaHaTa B Pa3HbIX Cpeax.

OIIBIT 2. OxkucnutenbHbIE CBOMCTBA TUXPOMATA Kalus

Onpenenutb BO3MOXHOCTh MPOTCKAHUS PEaKIIUU

Cr,07% + 14H" + 66~ = 2Cr®* + 7TH,0

MIPH UCTIOJIH30BAaHUM B Ka4eCTBE BoccTaHOBUTENeH — noauaa kanus Kl, cepoBomopoanoii Bo-
el HoS u vutpara Hatpust NaNO2, paccunras DJIC kaxnoii peakiuu. [lonrBepauts mpa-
BUJILHOCTh OTBETA OMBITHBIM ITyTeM. J[JIs1 3TOro B TpH MpOOMPKH BHECTH 1O 3 — 4 KaIiu pac-
tBOpa nuxpomara kamus KoCroO7 u mo 3 — 4 xamm pazbasneHHoro pactBopa H2SOs. B
NepBYIO MPOOUPKY 100aBUTH pacTBop HMoauaa kanus Kl, Bo BTopyro — pacTBop cepoBoaopoia
H>2S, B Tpetsio — pactBop HUTpUTa HaTpuss NaNO2 no mosiBieHust ycTolunBON OKpacku. 3a-
MUCcaTh HAOIIOCHUS U YPaBHEHUS PEaKIIHA.

OIIBIT 3. OxkucnutenbHbIE CBONCTBA FAJION€HOB

[Tosb3ysick TaOIMICH CTAaHAAPTHBIX OKUCITHTEIHHO-BOCCTAHOBUTEIBHBIX MOTCHIINAJIOB,
OTIPEENUTh, C MOMOIIBI0 KaKHX T'aJIOTEHOB, B3SATHIX B Ka4eCTBE OKUCIHUTENS, MOXKHO MPOBE-
ctu npouecc okucienus xeneza(ll) B xenezo(l1):

Fe?" — Fe3*

[ToaTBepaAWTh MPaBUIIBHOCTH OTBETA IKCHEPUMEHTAIBHO. {11 3TOro B Tpu MPOOHPKH
HaJIUTh 10 4 — 5 Kamenb CBEXKEMPUTOTOBICHHOro pactBopa conu Mopa (NHas)2Fe(SO4)2 -
6H20 (pacTBop comepuT nonsl Fe%); B mepByio — 106aBUTH 4 — 5 Kamenb XJIOPHOH BOJIBI, BO
BTOpPYIO — OPOMHOM BOJIbI, B TPEThIO — HOMHOI BOABI. B Kaxayro nmpoOupky 1006aBUTh 1O 2 —
3 karumu TronmanaTa aMMoHUS NH4SCN, sBistrorierocst peakTHBOM Ha HOHBI Fe**. OTMeTuTs,
B KakuWX NpoOHMpKax MOSBUIOCH KpacHOE OKpalllMBaHHE pacTBopa. HamucaTh ypaBHEHUs
HaOJII0JaEMBIX PEAKIIUA.

OIIBIT 4. BoccraHOBUTENbHBIE CBOMCTBA TAJIOTE€HUIOB

(OnbIT NPOBOUTE MOJ TSATOI.)

CpaBHUTH BOCCTAaHOBHUTEIBHYIO CIIOCOOHOCTH MOHOB BI™ 1 |” 1o 3HaueHusAM cTaHmapT-
HBIX OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIX TTOTCHITUAIOB.

Y6enuTbess B pa3NMuYHON BOCCTAHOBUTEIHHON CIIOCOOHOCTH TallOT€HU-MOHOB MO B3a-
UMOJICHCTBUIO WX C KOHIICHTPUPOBaHHBIM pacTBopoM H>SO4. [[st aToro B aBe mpoOupku
MOMECTUTH 10 | MUKpoIIaTe o KpucTtaniaos opomuaa kamust KBr u noguna xanus Kl u no-
0aBUTH HECKOJIBLKO KaIleJlb KOHIIEHTPUPOBAaHHOTO pacTtBopa HoSO4.

O xoJlle peakiuu CyAUTh MO M3MEHEHHIO OKPACKU PACTBOPOB U IO 3aaxy BBIIEISIO-
IIUXCSI Ta30B (CEPHUCTOTO Ta3a M CepoBOIopoaa). Hamucars ypaBHEHUS peaKIiyii.

OIIBIT 5. Briusinue KOMIUIEKCOOOPa30BaHUSHAOKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA BEIIECTB

CraHgapTHBIA OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN MOTEHIIUAT JUISI IPOCTHIX MOHOB JKe-
ne3a OoJbIe, YeM JTs ITUaHUTHBIX KOMITJICKCHBIX HOHOB.

ITo 3HauenusM E° onpenenuTs:

1) xakue nons1 — Fe?" wmu [Fe(CN)s]*” — MOryT GBITH OKHCIIEHBI HOTHOI BOMIOH;

2) kakue nonsl — Fe®* nm [Fe(CN)6]® — cioco6HBI OKHCTUTE MOMA-HOHBL. OTBET M-
TBEPJHUTDH IKCIIEPUMECHTAIBHO.

Jlnst 3TOr0 B ZIBE MPOOMPKU BHECTU MO 3 — 4 Karuiu WoxHoW Boxabl. B ogHy mpoOupky
100aBHUTH 3 — 4 KaIuTi pacTBOpa ColHM, coepkaniei Fe?*, B npyryro — 3 — 4 Karmu pactBopa
K4[Fe(CN)s]. B kakoii mpoOupke HaOt01aeTCss 00SCIBEYMBAHUE HOTHOMN BOIBI?
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B nBe npyrue nmpobupku BHecTH 3 — 4 Karu pactBopa noauna kamust Kl, moakucnutsb
paszbaBieHHbIM pacTBOpoM H2SO4. 3atem B ogHy npoOUpKy 100aBUTh 3 — 4 KaIuik pacTBopa
xsopuaa xene3a(lll) FeCls, B apyryro — 3 — 4 xarum pactBopa rekcanuanodep-para(lll) xa-
st Kz[Fe(CN)s].

B kaxoii mpobupke BeigenseTcst cBo0oaHbIN non? Caenatb BHIBOJ O BIMSHUN KOMILICK-
c006pa30BaHKs HA OKHCINTENbHEIE CIIocoOHOCTH HOoHOB Fed*,

OIIBIT 6. OxuCIUTENHLHO-BOCCTAHOBUTCIBHBIC CBONCTBA COCIMHCHMI SJICMCHTOB,
HAXOJSIIUXCS B MPOMEKYTOYHON CTEIIEHH OKUCIICHUS

Yo6enuTbcs B OKUCIUTENBHO-BOCCTAHOBUTEIILHOW JBOHCTBEHHOCTH HUTPUTA HATPHUS
NaNO:.

st 3TOTO B O/IHY MPOOUPKY MOMECTUTH 3 — 4 KaIlJid pacTBOpa MepMaHTraHaTa KaJlus
KMnO4, nonkucnuth pazbabieHHbIM pactBopoM H>SOs u mo6aButh pactBop NaNO: mo
obOeclBeUrBaHUs PaCTBOPA.

B apyryto npoOupky BHecTH 3 — 4 kamiu pactBopa noauaa kanus Kl, mogkuciauts pas-
6aBneHHbIM pacTBopoM H2SO4 n no6aButs pactBop NaNO2 10 n3MeHeHHsT OKpaCcKH.

Kak 06bsacuuTs Habm0maeMble siBneHus? Hamnucats ypaBHeHUs peakiuii. B kakom ciy-
Yae HUTPUT-HOHBI TPOSIBIISIIOT BOCCTAHOBUTENBHBIC U B KAKOM — OKHCIUTEIbHBIE CBOHCTBA?
[Ipu BOCCTaHOBIIEHUU HUTPUT-MOHOB BBIIENSETCS a30T, a MPH MX OKUCICHUU 00pa3yroTcs
HUTPAT-UOHBI.

OIIBIT 7. Peakuust qucrponopiiuoHUpOBaHU

B npobupky nomectuts 2 — 3 kpucramia cyabpura Hatpus NaxSOs. 3akpenuts mpo-
OMpKY B IITATUBE U HArpeBaTh B TeueHUe 5 — 6 MuH. B ocThIBIIYIO TpoOUPKY A00aBUTH 8 —
10 xanenb TMCTHIUITMPOBAHHON BOJIBI M PACTBOPHUTH HPOIYKTHI PEaKIUH.

C nmomomrsto pactBopa cynbdara mequ CuSOs oOHapy)UTh 00pa30BaBIIHECS CYIb-
¢un-nonsr S?°. CpaBuuth neiictue pactBopa CUSOs Ha pacTBOp mMcxoxHOi comu. Kakoe
elle BEelIecTBO, KpoMe cynb(uaa HaTpus, 00pa3oBaJoCh NMPU TEPMUUYECKOM PaA3TIOKEHUU
cyne¢urta Hatpus? Kak ero o6Hapyxuth? HammcaTe ypaBHEHHME peakUMH AUCIPONOPLIHO-
HUpoBaHUANa2SO3 npu npokaTuBaHUH.

OIIBIT 8. BHYTpUMOJEKYISIPHBIE OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHbBIE
IPOLIECCHI

B mpoOupky BHecTH Heckonbko kpuctamioB Hurpata meaun Cu(NOz)z - 3H20. 3akpe-
IOUTh MPOOMPKY B IITATUBE M OCTOPOXKHO HArpeBaTh, HaOJIO/1as U3MEHEHHUE 1IBeTa KpHCTall-
JIOB W IIBETa BBLICISIONIErocs ra3a. Hamucars ypaBHEHHE peakluy pa3jiokeHUs HUTpaTa Me-
au(ll), yauTeiBast OKpacky BO3MOXHBIX TPOAYKTOB peakiu: 6e3BoaHbIii CU(NO3)2 — Oenbiii;
Cu(NOz2)2 — ne cymecrByet; CuO — gepHsiit; Cu — kpacHbiii; N2, NO u Oz — GecriBeTHbIe Ta-
3b1; NO2 — OypbIii. YKa3aTh OKHCIMTENb K BOCCTAHOBHUTEIb B MOJieKyie HuTpara Meaun(ll).

3anaun no teme: OKMCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIUU

1. Peakiuu mpoTeKaroT 1o cXxeMam:

P + HIO3 + H O — H3POs + HI
H.S + Cl2 + H2O — H2SO4 + HCI

PaccraBpTe KO3(QUIIMEHTH B YpaBHEHHSIX peakiuil. YKaKuTe A KaXI0l peakuuu
OKHCJIUTENb U BOCCTAHOBUTEIh; KAKOE BEIIECTBO OKUCIISAETCS, KAKOE BOCCTAaHABIMBACTCS.

2. Kakue u3 peakuuii, IpOTEKarIUX 110 CXeMaM:

K2Cr207 + H2SO4 (ko) — CrOsz|+ K2SO4 + H20
KBr + KBrOs + H,SO4 — Br, + KxSO4 + H20O
Na>SO3z + KMnOs + H20 — NaSO4 + MnO2 + KOH
SIBJISIFOTCSl OKHMCIIMTENIFHO-BOCCTAHOBUTENHLHBIMA. PaccTaBbTe KOX(PQHUIIMEHTHI B ypaBHEHHSIX
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI HOHHO-3JIEKTPOHHBIM METOJIOM. YKaXHUTE JUIs
Ka)XJIOW pEaKIMy OKUCIUTENb U BOCCTAHOBUTEIT.

3. Ilo crenenu oxucnenus Qocopa B coequaenusx PHz, HsPOs, H3PO3 onpenenure,

KaKOo€ M3 HHUX SBJISIETCS TOJBKO OKUCIUTEIEM, TOJIBKO BOCCTAHOBUTEIEM M KaKO€ MOKET IPo-
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SBJIATh KaK OKUCIIUTEIbHBIC, TAK U BOCCTAHOBHUTENbHBIE CBOMcTBa. [louemy? PaccraBbTe KO-
3¢ (UIUEHTHI B ypaBHEHUH PEaKLIUU, TyIIeH Mo cxeme
P + HNO3 + H2O — H3PO4 + NO
4. Peakuuu NpoTeKarOT 110 CXEMaM:
KMnOs + Na2SO3 + KOH — KoMnOgs + Na;SO4 + H.0
PbS + HNO3z — S + Pb(NO3)2 + NO + H2O

PaccraBbTe KOA((HUIIUEHTHI B ypaBHEHUSAX PEAKIMA. YKKUTE JUIS KAXKIOH PEaKIINH OKUCIHU-
TE€Jb U BOCCTAHOBUTENb, KAKOE BELIECTBO OKUCIISIETCSI, KAKOE BOCCTAHABIINBAETCS.

5. YKaxure, Kakou MPOLECC — OKUCICHUE WM BOCCTAHOBJIEHUE — MPOUCXOAMT IPH ClIe-
AyroIMX npeBpamennsx: Mn®" — Mn?*; C1%* — CI7; N> — N°'. PaccraBbTe K03 duuueH-
ThI B YPAaBHEHHUH PEAKIUU, MIPOTEKAIOIIEH MO cXeme

Cu20 + HNO3 — Cu(NO3)2 + NO + H20.
6. Peaknu mpoTeKaroT Mo cxemam:
HNO3 + Ca — NHsNO3 + Ca(NOs)2 + H20
K2S + KMnOg4 + HoSO4 — S + K2SO4 + MnSO4 + H20.
PacctaBpTe KOOQUIIMEHTHI B YpAaBHEHUAX PEAKIMA. YKAKUTE A KaXKIOW PeaKIi OKUCIIU-
TE€Jb U BOCCTAHOBUTEIb, KAKOE BEIIECTBO OKUCIISIETCSI, KAKOE BOCCTAHABIUBACTCA.

7. Ucxons U3 CTENEeHU OKUCIEeHHsI XpoMma, nojaa u cepsl B coeauHenusx KoCro07, K,
H2SO3, onpeenute, Kakoe U3 HUX SBIISICTCS TOJBKO OKUCIIUTEIEM, TOJIEKO BOCCTAHOBUTEIIEM
1 KaKO€ MOXKET MPOSIBIATh KaK OKUCIUTENIbHbIE, TAK U BOCCTAHOBUTENbHBIE CBOMCTBA. [loue-
my? PaccraBpTe KO3()(DUIMEHTHI B YpaBHEHHH PEAKIMU (METOAOM IMOTYpEeaKIii), IpOTeKaro-
el 110 cXeMe

NazCrO2 + PbO, + NaOH — NayCrO4 + NazPbO2 + H20

Ilpunoscenue k nabopamopnoii pabome Neb
1. 2KMnOg4+ 5NaNO> + 3H2S04 — 2MnSO4 + 5NaNO3 + 3H20 + K2SOq,
(MnQ4)™ + 8H*+ 5 »Mn?" + 4H,0 | 2
(NO2)” + H20 — 2e — (NO3)” + 2H"| 5

2(MnOs)” + 16H"+5(NO2)” + 5H20 —2Mn?" + 8H,0 + 5(NO3) + 10H"

2. KMnQOg4 + 3NaNO2 + 2H20 — MnO2 + 3NO, + 3NaOH + KOH,
(MnQ4)™ + 2H20 + 3e — MnO2 + 40H | 1
(NO2)” —e > NO2| 3

3. KMnO4+ NaNO;, + KOH — K>2MnO4 + NaNO3 + H»0,
(MnO4)” + e — (MnO4)* |2
(NO2)” + 20H —2e —» NO3 + H20| 1

4. 2NaNO; + 2KI + 2H2S04 — I» + 2NO + 3H20 + K2SO04 + Na2SOq,
(NO2)” + 2H" + e — NO + H20| 2
2(N —2e— 1> |1

5. KMnOg4 + 3MnSO4 + 2H20 — 5MnO2+ K2SO4 + 2H2S04,
(MnQg4)™ + 2H20 + 3e — MnO2 + 40H | 2
Mn?* + 2H,0 — 2e — MnO; + 4H* |3

6.2KMnO4+ 10KI + 8H2SO4 — 2MnO3 + 312 + 8KOH,
(MnO4)™ + 8H*+ 5¢ —»Mn?* + 4H,0 | 2
2(M —2e—1z | 5

7.2KMnO4+ 6KI1 + 4H20 — 2MnSO4 + 512 + 8H20 + 6K2S0O4,
(MnQg4)” + 2H20 + 3e — MnO2 + 40H | 2
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20 —2e—1T |3

8. 2NaNO; + 2KI + 2H20 — I + 2NO + 3H20 + 2KOH + 2NaOH,
(NO2)™ + Ho0 + ¢ — NO + 20H | 2
20 -2e—>1L |1

9.K2Cr207+ 6NaNOz + 7TH2S04 — Cr2(SO04)3 + 6NO2 + 7H20 + K2SO4 + 3NaxSO4,
(Cr207)* + 14H™+ 6e —2Cr* + 7TH.0 | 1
(NO2) —e > NO2| 6

10.

L7 2 + = =62 4262 = <6 2 + 2
2K MnOyy+ 5K,803+3H,50,4 =2MaS0,+ 6K,50, +3H,0
MATHHOEBT D ecIIERTHRI

MnOy +EH++*7~&—-"-»*]'_11 +4H,0
SD3+H’;D 28 — SD_1 +F’H+

_ .- .3 .-
YN0 LIST T+ 5505 £55H,0 — 2M 4810+ 5SSO L0

2 - OEJICIUTENE, EOCCTAHOEMICE
5

10

—EBEOCCTAHOEHTENR, OFIICIHIICA

11,
e S U, R, | +4 -2 + 6.2 +.1 =
2KMnOy+ 2K803+ HyG = 2Mn0, +2K5G4 + 2KOH

MAMIHOELTT E‘r'ph]][

‘v’[tlD_«r + F"HqD + 38— 1".11_'1101+ 40H
SDB+H’;D 18 — SD4 +F’H+ ‘

2 — OEJICIUTENE, EOCCTAHOBILICH

3 —BOCCTAHOBWTENE, OREIICIIIIICA

2MnO, + AH,0 +3503 +3H50—+ 2MnO, + 3504+ +Botf +6fl*
_6H0
12,

"IC»“LnD_ﬁ K,505+2KO0H = 7Kq“»ﬁ104 + K803 +H,0'

MAMMHOEBLT TETEHELL

"'-'[ﬂD_1+lE—r— "v'[n[:h
SD3+F’DH —18 — 5{34 +H,0 7

2 — ORMCIHTENE, BOCCTAHOBIIICT

l —EBOCCTAHOBHTENE, OFFICIHIICA

2MnO4 + SO5 + 20H — 2MnOj} + SO + Hy0

Jlabopamopuasa paooma Ne 17
OKHCINTEIBHO-BOCCTAHOBHTE/IbHBIC PeaKIIUH
Bonpocwl covecedosanus:
1. HarpaBieHHOCTh OKUCIIUTENIBHO-BOCCTAHOBUTENIBHBIX PEAKLMI B PACTBOPAX.
2. YcnoBusl NPOTEKAHNUS XUMHUYECKUX peakiuuil. TepMOAMHAMUYECKHE U KMHETUYECKHE Xapak-
TEPUCTUKU PEaKIIUi.
3. DIeMeHThl XUMHUYECKOW TepMOanHAMUKH. [IpeaMer u 3amaun TepMouHaMUKU. OCHOBHBIE
XapaKTEPUCTUKU TEPMOAUHAMUYECKON CUCTEMBI.
4. TennoBoit 3¢ GeKT XUMHUUECKON Peakliy U TEPMOXUMUYECKHE pacdeThl. Ternora o0pa3oBa-
Hus BemlecTBa. [lepBoe Havano TepMogHaMuKU. DHTaIbNN. 3akoH ['ecca.
5. HanpaBieHHOCTh XUMHUYECKUX peakUuil. JHTPOMHS U CBOOOIHAS SHEPTUS CUCTEMBI.
6. M300apHO-U30TepMHUUYECKI MOTEHIIMal. XUMHUYECKass TEPMOJANHAMHUKA B MPUIIOKEHUU K
OMOJIOTUYECKUM CHCTEMaM.
OIIbIT 1.
CpaBHUTENbHAS! aKTHBHOCTH METAILIOB.
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Hamits B otaenbHbIe IpoOupKu 1o 1 M1 pacTBOpOB coreit 1vHKa, sxenesa (11), onosa, kammust, memu(1l) n
cepedpa. OrmycTuTh B pacTBOPbI (KpoMe pacTBOpa C OTHOMMEHHBIMI MOHAMU) TIACTUKH METALTHYECKOrO
1mHKa. OT™eTuTh HaOMmoAeH s, [TOBTOpUTH ONBITHI € TUIACTHHKAMU JKejie3a, CBUHIA M Memi. M3 Kakux
PacTBOPOB BBITECHSIOTCS MeTaLThl? Harucars ypaBHEHHUsI COOTBETCTBYIOILMX PEAKIIMIA. 3arucaTh MeTajl-
JIbI O YOBIBAHHIO WX BOCCTAHOBHTENBHOM CIIOCOOHOCTH, OMpPEIETICHHON SKCTICPHIMEHTANBHO. Bhirmicars
3HAYEHMs MX CTaHJAPTHBIX TIOTEHIMATIOB U3 MPHJIOKEHHSL.
COOTBETCTBYET JM SKCHEPUMEHTAIHBIA PSii METAUIOB MX TOJIOKEHUIO B IEKTPOXHMUYECKOM DSy
HAIPSDKEHUIN?
Onprr 5.
Namepenne 3/1C raimpBaHryeckoro aemMenTa U onpezeieHre AG B OKUCIATETbHO-BOCCTAHOBUTETBHON
PeaKLMK.
Co0parh ralbBaHIYIECKHI JIEMEHT T10 CXEME:
(-)Zn| ZnSO4||CuSO4|Cu (+)

IM IM
TP 3a/IaHHBIX KOHTIeHTparwsix conelt ZnSOsu CuSOs.
B yKkazaHHOM rajbBaHI4EeCKOM 3JIEMEHTE MPOTEKaeT MPOLIecc:
Zn+Cu*=Zn*" +Cu
JI71s1 31010 B CTaKaHbI C PACTBOPAMU COJIEH METAITIOB OITYCTHUTH IUIACTHHBI COOTBETCTBYIOIIMX METAILIOB,
3aMKHYTB TIOITY3JIEMEHTBI COJIEBHIM MOCTUKOM M COSIIMHHTB JIEKTPOIIBI C TIOMOIIBEO TIPOBOTHIKOB C MUJT-
mvBoibT™METpoM. Vizmeputs DJIC mocrie yCTaHOBMEHHS CTALIIOHAPHOTO 3HAYCHNST HAIPSDKEHIS Ha TIIKaie
nprodopa.
CpaBHHTH OTBITHBIE IAHHBIE C TEOPETUYECKH BHIYUCIICHHBIMI. OMPEe/IeNTUTh IPOLIECHT OIIHOKH.
[To naiinerHOMy 3HaueHHIO D/IC rajlbBaHUYECKOro AIEMEHTa PacCuuTaTh M3MeHeHre sHepruu [ nboca B
OKHCJIUTETLHO-BOCCTAHOBUTENTHHON PEAKIIH.
PesynbTars! H3MepeHui ¥ pacCUMTaHHbIEC TAHHBIC PEZICTABUTE B (DOPME MPOTOKOIA:
Konnentparms pactBopa ZnSOs, MOIB/JT . . .
Kontenrparmwist pacrBopa CuSOs, MOIB/T . . .
3 /1Cakecn MeTHO-IIMHKOBOTO 371eMeHTa, B . ...
AGoaker, JIx ...
OJICteop, METHO-LIMHKOBOI'O IeMeHTa, B . ...
[Norpenmocts I1, % . ..
AGreop, Ix ... .
[Norpenmocts I1, % . ..
OIIbIT 2.
HUccnenoranue 3apucrmMocty DJ1C rajibBaHAUECKOro AIEMEHTA OT KOHIIGHTPAIH COJTH.
PaboTy poBOIISIT € TATbBAHIYECKUM 2JIEMEHTOM.
ZnZn?|Cu?|ICuP
B craxan Haimats 10-20 M1 1M pactBopa CuSOs, KOHIEHTpaLHs KOTOPOIO B XOZIE U3MEPEHNI HE M3MEHSI-
ercs. B ocranbHbIe crakaHbl HAMTH pacTBOpbl ZnSO4 B mopsike Bozpactanwst koHrenTpamyu (0,01, 0,1 u
IM). B pactBop CuSO4 OImycTUTh MEIHBIN AIEKTPOT; IIHKOBBINA AEKTPO] OIyCTUTH B pacTBop ZnSO4
HaMMEHbIIed KOHIeHTpatuu. [lomyareMeHTbl COeMHNTE CONEBBIM MOCTUKOM M m3MepuTth DJIC rainbBa-
HHUYECKOT0 JIEMEHTa C TIOMOIIIBIO MIAJUTMBOIBTMETPA.
He otximrouas MUUTMBOIBTMETP, MEPEHECTH IMHKOBBIN AJIEKTPOI ¥ COOTBETCTBYHOIIMI KOHEL] COJIEBOTO
MOCTHKa B O0Jiee KOHIIEHTPUPOBaHHBIH pacTBop ZnSO4 1 cHoa m3meputh DJIC, 3aTeM Toke pozenaTh ¢
IM ZnSOs.
PesynbTars! H3MepeHHii 1 pacCUlTaHHbIE TAHHBIE 3aIvCaTh B Ta0NHITy TI0 hopme:
C(Cu?"), moms/m C(Zn?"), Mons/1 AEskcr, B AGoke, B AErteop, B AGreop,B T, %
1 1
01
0,01
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Kaxkoii 13 (pakropoB — nprpozia MeTasnia WM KOHIIEHTPALMs €70 MOHOB B pacTBOpE B OOJIbIIIEH Mepe orpe-
JIEJISIeT 3HaueHUe 3NIEKTPOIHOIO MOTEHIMaa MeTailia H, crenoBarerbHo, /IC ranpBaH4ecKoro 21eMeH-
Ta?
Jlabopamopnasa paboma Nel8.
DJIeKTPOJIH3
Bonpocwl covecedosanus:
DneKTpoNIn3 Kak OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIN MPOLIECC.
DIIEeKTPOIU3 PACIJIaBOB.
DJIEKTPOJIN3 BOAHBIX PACTBOPOB KUCIIOT, IIEJIOUEH, COMCH.
[pakTrdeckoe 3HaueHHE HEKTPOIIA3A.
[enp: M3y4uTh 25IEKTPOIN3, KaK OKACIUTEIBHO-BOCCTAHOBUTEIILHBIN IIPOLIECC.
OIIBIT 1.
OnBIT POBOTUTCS B AJICKTPOJIU3EpE, MpeAcTaBisoneM coboit U — oOpa3HbIid cocyn ¢ pac-
TBOPOM JJIEKTPOJIUTA, B KOTOPBII MOTPY>KEHO JIBa JIEKTPOAA, OJAUH U3 KOTOPBIX MOJKIIFOUEH K
MOJIOKUTEIBHOMY, JPYTOM — K OTPULIATEIBHOMY I1OJIFOCAM UCTOYHHKA ITOCTOSIHHOTO TOKA.
Onekrponu3 pactBopa CuSOs. B anexrponuzep nanute 0,5 M pactBop cynwsdara menu (II).
OnyctuTh B 00a KOJIEHA AJIEKTPOJIN3EpPa YrOJbHbIE 3JEKTPO/bl, IPUCOESAUHUTD UX K UCTOUHHU-
Ky MOCTOSHHOTO TOKa M Ipomyckath TOK B TedeHue 5-10 muH. K pacTtBopy Ha aHOIHOM
ydacTke J00aBUTh pacTBOp Jiakmyca. COCTaBUTh YypaBHEHHs peaklui, MPOTEKAIOUIUX Ha
anexkTpoaax. [IpoMbITE ANIEKTPOIBI U AIEKTPOIU3ED.
OIIBIT 2.
Onektponu3 pactBopa NaxSO4
B snexrpommzep vanmutk 0,5 M pactBop cynbdara HaTpus, TpuOaBUTL B 00a KOJIeHa cocyla
no 3-4 kamiu pacTBOpa JlakMyca M MpOMYyCKaTh TOK B TedeHwe 5-1 muH. Kak m3menutcs
OKpackKa pacTBOpa Ha KaTOJHOM M aHOAHOM yudacTkax? Kakue ra3pl BBIIENAIOTCS Ha 3JEKTPO-
nax? HamucaTh ypaBHEHHsI SJIE€KTPOAHBIX MTPOIIECCOB.
B. Dnexrponus pactBopa KI. B snexrponuzep nanuts 0,5 M pacTBop moauaa xaausi, npuoda-
BUTH B 00a KoJieHa cocya mo 3-4 xarum pactBopa (enondranenna. [Iponyckars TOk B Teue-
Hue 5-10 mun. Habmronath BhIZICNIEHHE MTYy3bIPHKOB Ta3a U OKpalllMBaHUE pPacTBOpa y KaToja.
K pactBopy B aHOIHOI yacTu puOaBUTH 2 KaIuld pacTBOpa Kpaxmana. OTMETHTh HabItoIe-
Husl. COCTaBUTh ypaBHEHUS PEAKIINM, MPOTEKAIOIINX HA AIEKTPOIaX.
Jlabopamopnas paboma Nel9.
Koppo3us
Bonpocwl cobecedosanus:
1. Ilonsarue xoppo3uu. Bunbl koppo3uu.
2. buokoppo3susi.
3. DKoJIoTHYeCKHe acTieKThl OMOpa3pyIICHHS.
4. 3amuTa OT KOppO3UH.
buokoppo3sus (0T rped. bios - )KU3Hb U TO3HENAT. COITOSIO - pa3beaHne), pa3pylIeHHe KOH-
CTPYKLIHMOHHBIX MaTepUAIOB M MPOTHBOKOPPO3HOHHBIX 3aIIUTHBIX MOKPBITHI MO JEHCTBHEM
MPUCYTCTBYIOIIUX B CPeJle MUKPOOPTaHW3MOB (OakTepuii, rpubOB, BOJOpOCIEH, TPOAKEN).
[lepBbie cBeneHUs 00 y4acTUHM MHUKPOOPTaHM3MOB B KOPPO3UM MaTEpUANIOB MOSIBUIIUCH B
koHIle 19 B. OCBOE€HHME BO3AYIIHOIO U BOAHOTO MPOCTPAHCTB, HEAP 3€MIJIM COMPOBOXKIACTCS
HEH30€XKHBIM PaclpOCTPAaHEHHEM MUKPOOPTaHU3MOB U YBEIMYEHHEM MacIITaboB OMOKOPPO-
3uM. 3aMETHBIN yIiepO HAHOCHT OMOKOppOo3us B He(pTe- M ra30400bIBAOIICH TTPOMBIIICHHO-
ctu (okosio 70% Bcex KOPPO3MOHHBIX Pa3pylLIeHMI), TPyOONPOBOAHOMY TPaHCIOPTY, MOp-
cKoMy (JI0TYy, CpeIcTBaM CBS3U M BOJOCHA0KEHUS.
B mnpouecce XuU3HEAEATETLHOCTH MHKPOOPTaHM3MOB 00pa3yroTcs NPOAYKThI OOMEHa Be-
IIECTB, MOBBIMIAIOIINE KOPPO3UOHHYIO aKTUBHOCTH Cpellbl (MUHEpaJIbHbIE M OpPraHUYEeCKue
KHUCTIOTHI, eNo4n, epokcusl, HoS u i1p.). B wacTHOCTH, OBICTPHINA BBIXOJ U3 CTPOSI HEPTE- U
ra3onpoBOJIOB 00YCIIOBIEH JEATEIBHOCTHIO CYlb(aTBOCCTAHABIMBAIOMINX OaKTepHUil, MOBBI-
HIAFOIIUX arpeCCUBHOCTh TPYHTA U TPYHTOBBIX BOJ B pe3yibTare nmpoxyiupoBanus H2S. He-

NS
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KOTOpbIE BH/IbI THOHOBBIX OakTepuil BeipadarbiBatoT H2SO4, monmxkast pH mouBs! u rpyHTa 10
~ 0,5. I'pubsl, npucyTcTByIOLIME B BOAHOU (pa3e aBHAIIMOHHOTO TOILIMBA, MPUBOAAT K OHO-
KOPPO3HHU ATIOMUHHUEBBIX 0AKOB CaMOJIETOB. BHOKOPPO3Hs MOIMMEPHBIX MaTEpPHUAIOB CBA3aHA
¢ BbIpabaThIBAEMBbIMU MUKPOOPraHU3MaMH (pepMEHTaMH, PE3KO YCKOPSIOUIUMU JE€CTPYKIIHIO
MaKpOMOJIEKYJI.

Tonamue 6uoxoppo3suu.

buokoppo3us (6uonoruueckas KOppo3usi) - TUI KOPPO3UOHHOI'O pa3pylIEHHUs] B YCIOBUAX
BO3JICHCTBUS MUKPOOPraHU3MOB. [IpOAyKThI KU3HEAESATENbHOCTH Pa3IMYHbIX MUKpPOOpPra-
HU3MOB, KOTOpbIE IPUCYTCTBYIOT B BOJIE, TPYHTE, HHTEHCU(PHUIUPYIOT MPOLIECC KOPPO3HUH.
bruokoppo3uto MOXKHO paccMaTpuBaTh, KaK CaMOCTOSITENbHBINA BHJ pa3pylICHUs, HO Yalle
BCETO MPOIECChl OMOIOTUYECKON KOPPO3UH MPOTEKAIOT NapalljieNIbHO C APYTUMH, HAIIPHMED,
MMOYBEHHOUW (TPYHTOBOM), MOPCKOM, aTMOC(EPHON, KOppPO3UeH B HEIICKTPOIUTAX, BOJIHBIX
pacTBopax.

[ToBpexxaeHusIM 0T OMOKOPPO3HUH MOJBEPraloTCs pa3iNdHbIe MOI3EMHbIE KOHCTPYKIUU (TPY-
0O0IpPOBO/IBI, pe3epBYaphl, CBAU, METPO U T.II.), COOPYKEHUS U TPYOOIIPOBO/IbI, HAXOASIIUECS
B BoJie. BUOKOpPPO3US — HEOTHEMHBIH CITYTHUK HE(PTE- U Ta30MPOMBIIITICHHOCTH.

[lepBble noraaku O BIMSHUM Ha IPOLECC KOPPO3UOHHOIO Pa3pyIllEHUs OMOJOTHYECKUX Op-
TaHU3MOB MOSIBUINCH TOJBKO B KOHIE XIX Beka.

B pesynbTare npoTekaHus OMOKOPPO3UH Ha IMOBEPXHOCTH METAJLIA MOSIBISIOTCS HEOOIbIINE
yrayOnenus (OyecTsiye I100 HIepoX0oBaThie), PAKOBUHBI, HEPOBHOCTH, KOTOPBIE MOT'YT ObITh
3aro0JIHEHbl IPOAYKTAaMHU KOPpO3UU. buokoppo3ust B OOJIBIIMHCTBE CIIy4aeB HOCUT SI3BEHHBIN
an00 MUTTUHTOBBIA Xapakrtep. Yaie Bcero OMOKOppo3usl SBISETCS JIOKAJIbHBIM Pa3pyIICHU-
eMm.

Bupl 6nosoruueckoit Koppo3un(OHOKOPPO3UN ).

buokopposus noapazaensercs Ha OakTepUalbHYIO, MUKOJIOTHYECKyt0. MHoraa paspyieHue
MOYET OBbITh BBI3BAHO MPHUCYTCTBUEM B KOPPO3MOHHOM CpeJie TpOoXiKel, Apyrux MUKpoopra-
HU3MOB. Bce MHKpOOpraHu3Mbl JAENATCS Ha adpoOHbIE U aHa3pOOHbIE. ASPOOHBIE CYIIECTBY-
IOT U Pa3MHOXAIOTCS TOJIBKO MPHU HAJMYUU KUCIOPoAa. AHA3pOOHBIM XKe JJIsi HOpMaJIbHOU
KU3HEACSITEIIBHOCTH KUCIOPOT He TpedyeTcs. Cpean a3poOHBIX MUKPOOPTaHU3MOB HauboJee
OTIaCHBIMU SIBJISIFOTCS CEPOOAKTEpUH M Kene300akTepuu (oOuTaroT B mouse). B mpupoaHbix
cpenax a’poOHbIE U aHAIPOOHBIE MUKPOOPTAaHU3MBI CYIIECTBYIOT COBMECTHO.

Yamie Bcero npotekaer OakTepuaibHasonokoppo3us. OHa ke u HauOoJiee pa3pylInTeNbHA.
JlauHbIil BUI BCTpeYaeTcsi B BOJIE, MOYBE, TOTUIMBE NMPpU HAMM4YKU OakTepuil. baktepun oueHn
OBICTPO Pa3MHOXKAIOTCS U JIETKO MPUCIOCAOIMBAIOTCA K BCEBO3MOXHBIM YCIIOBHUAM OKpYXKa-
roleil cpenpl. baktepuanbHas 6uokopposus MoxeT nportekats npu pH cpenst ot 1 1o 10,5 u
temrneparype (4ame Bcero) 6 — 40 °C npu HaIWYMK PA3TUYHBIX OPraHUYECKHX M HEOpraHH-
YECKUX BEIIECTB, COAEpXKAIINUX KHUCIOPOJl, YIIepoa, BOJOPO, KeEJe30, a30T, KaJlul, cepy U
T.J.

Ienvpabomer: I3yunTh KOppO3UIO, KAK OKMCIUTEITLHO-BOCCTAHOBUTEBbHBIN MPOIIECC.
OIIBIT 1.

Koppo3ust OLIMHKOBAHHOTO U JTY>KEHOT0 Keje3a

B ckpenky ans Oymaru BCTaBUTh TOHKUH KYyCOUEK METANTMYECKOT0 IMHKA, B IPYTYIO — TaKOM
e Kycodek oJioBa. B Be mpoOupKH HAIKUTH BOJBI U 0OAaBUTH 2-3 Karuiu pa3z0aBieHHON cep-
HOHM KUCIIOTHI U pacTBopa kpacHo# kpoBsiHO# con — Ka[Fe(CN)e] —BemecTBa, koTopoe siBsi-
eTCs peaKTHBOM Ha HOHBI Fe?*, 06pasys ¢ HUM COeIMHEHNE CHHETO I[BETA.

O0e ckpenku OMYCTHTh B IMPUTOTOBIEHHBIE pacTBOpHl. Kakylo okpacky mproOpeTaer >Kui-
KOCTh, B KOTOPOE OIYILEHO MEPO C OJIOBOM, Y€PE3 HECKOIBKO MUHYT?

Kakue HoHBI MOSIBUIIMCH B PaCTBOPE, U HA YTO 3TO YKa3bIBacT?

B npyroii npobupke okpalivBaHHe MOXHO HaOJIOJaTh TOJBKO IMOCJIE PAacTBOPEHHUS BCETO
uHKa. Pa3o0paTh Bce mpoTeKaroulye peakiiy, NPUHUMas BO BHUMaHHME BEIMYUHBI CTaH-
JAPTHBIX AJIEKTPOIHBIX TOTeHITMaNoB Fe, Zn, Sn.
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CocTaBUTh ypaBHEHHS PEaKUUid aHOJHBIX U KATOJIHBIX MPOLECCOB MPHU JAEHCTBUU TajlbBaHO-
nap - Fe—Zn u Fe—-Sn ¢ BogopoaHoii aenossipu3aliieii.
Jlist cpaBHEHUSI COCTaBUTh CXeMY JI€MCTBUS rajibBaHONAPBIFE—SN ¢ KUCIOPOTHON JIeNOsIpu-
3anuei.
OIIBIT 2.
BiusgHue ranbBaHONapbl, BO3HUKAIOIIEH B pe3yJIbTaTe XMMHYECKOM pEaklUMH ,Ha IPOLECC
pacTBOpPEHMs MeTalIa.
Brectn B mpoOupky 5-6 kamens pazbasieHHoro pactBopa H2SO4 u rpanyny nunka. Otme-
TUTHh BBIACTICHUE BOJOPOJA M OOBSCHUTH BO3MOXXHOCTH NMPOTEKAHUS PEAKIUH C MOMOIIBIO
3HAYEHUsI CTAaHAAPTHOIO 3JIEKTPOAHOr0 noTeHuana. KocHyTbcst MeHOM POBOJIOKOM I'paHy-
7l nuHKa. Ha kakoMm Mertamie OyneT HaOMroaThesl BBIACICHUE BOAOpoaa? 3amucaTh CXeMy
KOPPO3MOHHOI'O MEIHO-LIMHKOBOTO TaJlbBAHUYECKOTO AJIEMEHTAa ¢ BOJOPOJIHOM JENOospHU3a-
UEH Ha KaToxe.
OIIBIT 3.
IIporexTopHas 3amura
B crakan c pa30aBlieHHBIM PacTBOPOM YKCYCHON KHCIOTHI MPHOaBUTh HECKOJIBKO Karleib
pactBopa KI 1 moMecTuTh B HEro I1acTUHbI LIMHKA U CBUHIIA B KOHTAKTE APYT ¢ Apyrom. Mo-
HbI [- HTPaloT posh MHANMKATOPA HA HOHKI Pb%* | 06pasys ¢ HUMM MaopacTBOPUMOE COeIUHE-
Hue Pbl2 xenroro nsera. /s cpaBHEHHE B MPOOHPKY C TAaKUM XK€ PACTBOPOM TOMECTUTH
TOJIKO CBHUHEIl. B kakoMm ciyuae ckopee obpazyetcs noau csunma? CocTaBUTh CXeMy JIei-
CTBUS TabBaHOMApLIPb — Zn. Kakoit MeTaut urpaet poiib mpoTeKTopa’?
OIIBIT 4.
[TaccuBupOBaHUE METAJUIOB U POJIb 3AIIUTHBIX IUIEHOK B IIPOLIECCE KOPPO3ZUH.
A. OuHCTUTHh HAXKIAKOM JIBa CTaJbHBIX I'BO3/s1. OJUH rBO3/1b NACCUBUPOBATH, OIYCTUB €T0 B
NpoOUPKY € KOHIEHTPUPOBAHHBIM pacTBOpoM a3zoTHOM kucioTel HNO3. 3anucate cBou
HaOmroeHus. OMoIOCHYTh I'BO3/Ib BOJIOW M BHOBb OITYCTUTh B A30THYIO KUCIIOTY.
[TpoMBITH NTaCCUBUPOBAHHBIN I'BO3b U OMYCTUTh B NMPOOUPKY C pa30aBICHHBIM PacTBOPOM
cepHoit kucinotel H2SO4. OTMeTUTh CKOPOCTH BBIACIIEHUS BOJIOPOJA.
Jlns cpaBHEHUSsI ONYCTUTh B PAcTBOP CEPHOM KUCIOTHI HEOOpaboTaHHBIM rBo31b. Ha kakom
oOpa3sie ckopee BbiaeseTcs Bogopoa? OTMETHTh poib OKCUIHON IMJIEHKH, 00pa30BaHHON Ha
MeTaiie pu o0paboTKe KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTOM, MO OTHOIIEHHIO K KOPPO-
3UH.
b. amoMuHul ciocoOeH MpOoSIBISTH BHICOKYI0O XMMUYECKYIO aKTUBHOCTb, €CJIM C €r0 MOBEpX-
HOCTU CHSTH 3alIUTHYIO OKCHUAHYIO TUIEHKY. UTOOBI yJanuTh OKCHAHYIO TIEHKY, OMYCTUTh
ATIOMUHHUEBYIO TUIACTUHKY B PAaCTBOP LIEJIOUH, IPOMBITh BOAON U OCYHIUTh (PUIBTPOBAIBHON
OyMarom.
3areM nomectuTh Ha 1 MuH B pactBop coiu pTyTu(Il) 1 BHOBP IPOMBITH MJIACTUHKY BOJIOM.
ITpu sTOM HAET peakuus

Al + 3Hg?" = 2A" + 3Hg
U Ha MOBEPXHOCTH ATIOMUHUS 00pa3yeTcs amalibramMa - €ro pacTBOp B METAIIMUECKOH PTYTH.
Ha amanbramMupoBaHHOM alIOMUHHUM OKCHJIHAsS IJICHKA HE YAEepPKUBAeTCsS U OBEPXHOCTh Me-
Tajia Ha BO3AyXe OBICTPO MOKPBIBAETCS XIOMbsIMHU. CHATH XJIOMbs (GUIBTPOBATBHON OyMaroi
U TIOMECTUTH IUIACTHHKY B MPOOUPKY ¢ Bojoi. Hanucarh ypaBHEHHS COOTBETCTBYIOIIUX pe-
aKkUMH. YCKOpsollee BIHMSAHME HAa KOPPO3MIO ATIOMUHHUS OKa3blBa€T TaKK€ BO3HMKAlO-
masranbBaHomapaAl-Hg. Hanmucate cxemy ee nericTBusl.
OIIBIT 5.
TepMuueckoe OKCUIMPOBAHUE CTATIN
Hanecenne okcHIHBIX IUIEHOK HA METAJUIBI HA3bIBAETCA OKCUANPOBAHUEM, A B CIIydae CTaIH —
BopoHeHHeM. OUHCTUTh HaX/IaKOM JIBE€ CTajbHbIE MIIACTUHKU. [IpoBecTn Tepmuueckoe oKcu-
JTUPOBaHUE OJIHOM W3 HUX, JJI YErO HArpeTh IJIACTUHKY B IJIAMEHU TOPEJIKU JI0 MOSIBICHUS
I[BETOB MO0OEKaIOCTH, T.€. 0 MOSBICHUSI OKCUIHBIX MJICHOK, KOTOPhIE BBUIY CBOEH pa3ind-
HOMW TOJIIIIMHBI BBI3BIBAIOT UHTEPPEPEHIIMIO CBETA U MOTOMY OKPALIMBAIOTCSA B Pa3HbIC IIBETA.
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Hanectu no 1 xamne pactBopa cynbhara Mmeaun CuSO4 Ha OKCUIUPOBAHHBIM U HEOKCHIIUPO-
BaHHBIN 00pa3upl. [To ckopocTn MosBICHMSI TEMHOIO ISITHA MEIM Ha o0paslax OLEHUTh 3a-
[INTHBIE CBOKWCTBA 00pa30BaHHOMN TIJICHKH.

6 IMJAKTUYECKHUE MATEPHUAJIBI VIS KOHTPOJIAA (CAMKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OIIeHO‘lHLIe Cpeacrea, mnoxka3aTeJiu H KpUTCPUN OCHUBAHUA KOMIIeTeHIMii

HNHaekc koM-
neTeHI N

Onenounoe
CPE/ICTBO

IToxa3zarTenn
OlleHUBaHUSA

Kpurepun ouennBanus
chopMHUPOBAHHOCTH KOMIIETEHIMI

YK-1
OIIK 8
[1K-2

Oruer no na-
O0opaTopHOU
pabote

Huskuit — Heyno-
BJIETBOPUTEIIHLHO

CTaBUTCS, €CIIU JIOMYILEHBI CYIIECTBEHHBIC
OomMOKH (B X0€ JKCIIEPUMEHTA, B 00b-
SCHEHUH, B 0(hopMIICHHH PabOTHI, IO
TeXHHKe 0e30I1aCHOCTH, B paboTe C Belle-
CTBaMHU U MpUOOpaMu), KOTOPbIE HE UC-
IPABIAIOTCA JJaXKe IO YKA3aHUIO MPerno-
JlaBaTels.

[Toporosbiii -

yJIOBJIETBOPH-
TEJIbHO

CTaBHUTCS, €CIU JOIYIIEHBI OJHA-IBE CY-
IICCTBECHHBIC OMMOKU (B XOAE JKCIICPHU-
MEHTa, B OOBSCHEHHH, B O(GOPMICHHH
paboThl, 1O TEXHUKE OE30MacCHOCTH, B
paboTe ¢ BEeIeCTBaMH M Mpubopamu), KO-
TOpPBIEC HCIPABISIOTCS C MOMOIIBIO TIpe-
110JIaBaTEIs.

bazoBblii — x0po-
1o

a) paboTa BBITIOJIHEHA MTPABUIIBHO, O€3 Cy-
IIECTBEHHBIX OIIMOOK, C/IeNIaHbl BHIBOJIBI;
0) JONMyCTUMBI: HEMOJHOTa TPOBEACHUS
Wi oOpMIICHHS SKCIIEPUMEHTa, OJTHA-TIBE
HECYIIIECTBCHHBIC OIIMOKH B IPOBEIACHUU
Wik 0pOPMIICHUN SKCIIEPUMEHTA, B TIPaBU-
Jax pabOoTHI ¢ BEIIECTBAMU M TPUOOpAMU

Bricokunn —
JIMYHO

OT-

a) paboTa BBINOJIHEHA [TOJIHO, IPaBUIIBHO,
0€3 CYIIECTBEHHBIX OITMOOK, C/IeTaHbI BbI-
BO/JIBI;

0) PKCIIEpUMEHT OCYIIECTBJICH MO TUIAHY C
y4eTOM TEXHUKU O€30MacHOCTH U IPaBUII
paboThl C BelecTBaMU U HpUOOpamuy;
B) HUMEIOTCS OpraHM3alMOHHbIE HABBIKU
(TToIep>KMBAETCS YUCTOTa PabOYero Mecra
U TIOPSJIOK Ha CTOJIE, SKOHOMHO HCIOJIB3Y-
F0TCSl pEaKTHBBI).

Tect

Huzkuii — 1o 60
OaoB (HEeyIo-
BIICTBOPUTENIHHO)

[Toporoserii — 61-
75 6amnoB
(ynoBieTBopu-
TEJIbHO)

bazossrit — 76-84
6amIo0B (X0pOoIIo)

Bricokuii — 85-
100 6atoB

3a BEPHO BBIIIOJIHEHHOE 3aJJaHUE TECTUPY-
€MbIli TOJIy4aeT MaKCHUMaJbHOE KOJIUYe-
CTBO 0aJUIOB, MPEAYCMOTPEHHOE JIJISI ATOTO
3aJlaHus, 32 HEBEPHO BBIMOJHEHHOE — HOJIb
OamnoB. [locrne MpPOXOXKIEHHS TecTa CyM-
MHPYIOTCSI PE3YJbTAThl BBHIMOJHEHUS BCEX
3aJaHuN.

[TomcunThIBaeTCS MPOLIEHT MPABUIBHO
BBIMMOJHEHHBIX 3aJlaHUI TecTa, MOCJe Yero
3TOT MPOUEHT MEPEBOAUTCSA B OLEHKY, PY-
KOBOJCTBYSICb YKA3aHHBIMU KPUTEPUSIMHU
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(oTIMYHO) OIICHUBAHMSI.
Konrtponsnas | Huszkuit — Heyno- JIOTIYCTHJI YUCJIO OIIMOOK M Hejoue-
pabora BJICTBOPUTENILHO | TOB IPEBOCXOJsIIEe HOPMY, IIPU KOTOPOU
MOXET OBbITh BBICTaBJICHA OLICHKA «3»
[Toporossiii — €CJIM CTYJIEHT MPAaBWJIBHO BBIMOIHHII
yIIOBJIETBOPH- HE MEHee IOJOBHHBI Pa0OThl WU JOIY-
TEIBLHO CTHJI: HE OoJiee IBYX rpyObIX OMMOOK; UK
He Oosee omgHOW TpyOO M OJHOW Herpy-
00lf OmMOKY ¥ OJHOIO0 HEAOYETa; WM HE
0ojiee ABYX-TpeX HErpyObIX OMIMOOK; WIIH
OJIHOW HETpyOO#l OMMOKH M TpexX Heaoue-
TOB; WJIH MPU OTCYTCTBUH OIIUOOK, HO TIPH
HAJIMYUU YETHIPEX-MATH HEJT0UYETOB.
ba3oBelii — X0po- CTYJEHT BBIIOJIHWI padoOTy MOJHO-
110 CTBI0, HO JIOIYCTHJI B HEl: HEe Oojiee OqHON
HEerpyOoii OIIMOKHK ¥ OJTHOTO HEJ0ueTa UiIn
He OoJiee ABYX HEJI0UETOB
Bricokuii — ot1- paboTta BbIONIHEHAa 0€3 OIIHNOOK,
JUYHO yKa3aHbl BCE€ pacyeTHble (OPMYIbI, €IH-
HULIBI U3MEpeHus, 0e3 OUIMOOK BBHITIOJIHE-
Hbl MATEMATHYECKHE PACUETHI
CobecenoBa- | Huzkwuit — - HE3HAHUE MTPOTPAMMHOT0 MaTepHalIa;
HUE HEYJIOBJIIETBOPU- | - IPU OTBETE BO3HUKAIOT OIINOKH;
TEJIBHO - 3aTpyIHEHUS TPU BBINIOJTHCHUNA TPAKTH-
YECKHUX paboT.
IToporossrii — - YCBOCHUE OCHOBHOI'O MaTe€pHaIa;
YIIOBJIETBOPH- - IPU OTBETE JIOMYCKAIOTCS HETOYHOCTH;
TEJBHO - IPU OTBETE HEJIOCTATOYHO NIPABIILHBIC
(OpMyYITHPOBKH;
- HapyIIeHHUE MMOCIIET0BATEILHOCTH B U3-
JIOKEHUH MPOTPAMMHOT0 MaTepuana,
- 3aTPYIHEHUS B BHITIOJTHCHUH TTPAKTHYIC-
CKHMX 3aJIaHHM.
bazoBeiii — X0- | - 3HaHKE IPOrPAMMHOTO MaTepHana;
pormio - TPAaMOTHOE U3JI0KEHUE, 0e3 CyIeCTBEH-

HBIX HETOYHOCTEN B OTBETE HA BOIPOC;

- IPaBUJIBHOE NIPUMEHEHHUE TEOPETUUECKUX
3HAHUM;

- BIIaJIcHHEe HeOOXOIMMBIMH HaBBIKAMU
TIPY BBIMOJHEHUHU U TPAKTHYECKUX 3a/ad.

Bricokuit — ot-
JINYHO

- TIIyOOKO€ U ITPOYHOE YCBOCHHE ITPO-
rpaMMHOT'O MaTepuala;

- TIOJIHBIE , MTOCJIEI0BATEIIbHBIC , [PAMOT-
HBIE U JIOTUYECKH U3JIaraeéMble OTBETHI IPU
BUIOM3MCHEHHH 3aJIaHHS;

- CBOOOIHO CIIPABJISIONINECS C TIOCTABJICH-
HBIMH 33]]a4aMi, 3HAHUS MaTepHaa;

- IPaBWJILHO 00OOCHOBAHHBIC TIPUHSTHIC
pelLICHHS;

- BJIaJICHUE Pa3HOCTOPOHHUMHU HAaBBIKAMHU
Y [IpUEMaMH BBITIOJTHEHHS IIPAKTUYECKHX
pabor.
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Huzknii — JOTTYCTHJT YUCJIO OIMUOOK U HeIove-
HEYJIOBJIIETBOPU- | TOB IPEBOCXOAIIEE HOPMY, TP KOTOPOMH
TEJIBbHO MO>KET OBITh BBICTABJICHA OIICHKA «3)

IToporossrii — CTYACHT IPaBWJIBHO BBIIOJHWI HE
Y0BJIETBOPH- MEHee MOJOBUHBI PaOOTHI WA JOMYCTHIL:
TEIBHO He OoJiee ABYX TIpyOBIX OMIMOOK; WM HE

OoJyiee oHOM TpyOO M OIHON HErpyOoit
OIIMOKY ¥ OTHOTO HEAOYETA, HIH HE OoJiee
JIBYX-TpEX HETpyObIX OIMMOOK; WU OJHOU
Herpy0oil OImMOKH M TPEX HEJO0UYETOB; WM
IPY OTCYTCTBUM ONIMOOK, HO MPU HATTHYUHU
YETHIPEX-TISITH HEJIOUETOB.

bazoBbiii — x0po-
110

CTYJEHT BBINOJIHWI pabOTy MOJIHO-
CTBIO, HO JIOITYCTHJI B HEl: He Oojiee OqHON
HerpyOoii ommOKH U OJTHOTO HEeJloueTa HIn
He OoJiee IByX HEJ0UETOB

Bricokuii — o1-
JINYHO

paboTa BbBINTONTHEHa O€3 OIMOOK,
yKa3aHbl BCE pac4eTHbIC (OPMYIIBI, SIH-
HUIIBI M3MEpEeHHsI, 03 OMMOOK BHITMOJIHE-
HBbI MATEMATHYCCKHAC PACUCTHI

Pedepar
(KOHCTIEKT)

Hu3skuii — Heyio-

TeMa pedepaTa (KOHCIICKTa) HE pacKphITa,

BJIETBOPUTEIILHO | OOHAPYKUBAETCsl CYLIECTBEHHOE HETIOHU-
MaHHe NPoOIEeMBI.

IToporossrii — UMEIOTCS CYLIECTBEHHBIC OTCTYIUICHUS OT

YIOBJIETBOPH- TpeboBaHuH K pedeprupoBaHHIO (KOHCIIEK-

TEJIBHO TUPOBaHMIO). B uacTHOCTH: TeMa ocBele-

Ha JIMIIb YaCTUYHO; JOMYIIEHBI (hakThye-
CKHE OIITMOKH B cojiepKaHuu pedepaTa
WM TIPH OTBETE HA JIOTIOJIHUTEIbHBIE BO-
IIPOCHI; BO BPpEMA 3alIUTBI OTCYTCTBYCT
BBIBOJI.

ba3oBbiii — x0po-
o

OCHOBHBIE TpeOoBaHUs K pedepaTy (KOoH-
CIEKTY) U €ro 3allUTe BHIMOJIHEHBI, HO PU
9TOM JIONYILIEHbI HeoueThl. B yacTHOCTH,
UMEIOTCS HETOYHOCTHU B M3JI0)KEHUH MaTe-
puana; OTCYyTCTBYET JIOTHUECKasl IOCIe10-
BaTEJIbHOCTh B CY)KJICHHSX; HE BbIJIEPKaH
o0beM pedepaTa (KOHCTIEKTA); UMEIOTCS
yIyIeHus: B 0popMIIEHUH; Ha JOTOJIHU-
TeJIbHBIE BOMPOCHI MPH 3alIUTE JaHbl He-
TIOJTHBIE OTBETHI.

Bricokuit — ot-
JINYHO

BBITIOJTHEHBI BCE TPEOOBAHMUS K HAITMCAHHIO
u 3amuTe pedepara (KoHCIekTa): 0003Ha-
yeHa rnpo0siema 1 000CHOBaHA €€ aKTyaslb-
HOCTb, CJIeNIaH KPaTKUi aHau3 Pa3IMuHbIX
TOYEK 3PEHHUS Ha pacCMaTPUBAEMYIO TIPO-
65eMy M JIOTHYHO U3JI0’KEeHa COOCTBEHHAs!
MO3UIHS, CPOPMYIINPOBAHBI BEIBOBI, TEMA
pacKpbITa NOJTHOCTHIO, BBIIEPKAH 00BEM,
coOJto1eHbI TpeOOBaHUS K BHEITHEMY

0o OpMIICHHUIO, TaHBI TPABUIIBLHBIC OTBETHI
Ha JIOTIOJTHUTEIIbHBIC BOIIPOCHI.
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CamocTtos-
TeabHAs pa-
oora

Huzkuit — Heyno-

JOTTYCTHJT YUCJIO OIMUOOK U HeIove-

BJIETBOPUTENIBHO | TOB IIPEBOCXOSAIIEE HOPMY, TP KOTOPOMH
MOYET ObITh BHICTABJICHA OLIEHKA «3»
IToporossrii — €CIU CTYIAEHT IPABUIBHO BBIIMOJHUII
YIOBJIETBOPH- HE MEHee II0JIOBHUHBI paboThl WM JOIMY-
TEIBbHO cTui: He OoJiee IBYX TpyOBIX OMIMOOK; HITH

He OoJiee OJHOW rpy0O W OJHOU HETrpy-
0ol OmMOKM W OAHOTO HEIOYeTa; WU HE
OoJiee IBYX-TpeX HETPyObIX OIMIMOOK; WU
OJTHOM HerpyOoii OIMOKK U TpeX Hemode-
TOB; WJIM MPU OTCYTCTBUU OIINOOK, HO MPH
HAJIMYUU YEeTHIPEX-TIATH HET0YCTOB.

bazoBbiii — x0po-
110

CTYJEHT BBINOJIHWI paboOTy MOJHO-
CTBIO, HO JIOITYCTHJI B HEl: He Oojiee OqHON
HerpyOoii ommOKH U OJTHOTO HEeJloueTa HIn
He OoJiee IByX HEJ0UETOB

Bricokuii — o1-
JINYHO

paboTa BBINTOTHEHa O€3 OIIMOOK,
yKa3aHbl BCE pac4eTHbIC (OPMYIIBI, SIH-
HUIIBI M3MEpEeHHsI, 03 OMMOOK BHITMOJIHE-
HBbI MATEMATHYCCKHAC PACUCTHI

YK-1
OIIK 8
I1K-2

Konnoksuym

Hu3zknii — - HE3HAaHUE [IPOrPaMMHOI0 MaTepHaa;
HEYJIOBJICTBOPH- | - IPU OTBETE BO3HUKAIOT OIIHUOKH;
TEJIBbHO - 3aTPYJHEHUs NPU BBINOJHEHUU IPAKTU-
YECKHUX paboT.
[Toporossiii — - YCBOEHHE OCHOBHOT'O MaTepHaa;
Y/I0BIIETBOPH- - IPU OTBETE JOMYCKAIOTCS HETOYHOCTH;
TEJIBHO - IPU OTBETE HEAOCTATOYHO MPABUIIbHBIE
(hOopMyIIMPOBKY;
- HapyIlIeHUE MOCIeA0BaTEIbHOCTH B U3-
JIO’KEHUH MTPOTPAMMHOTO MaTepHaa;
- 3aTPyJHEHUS B BBINOJHEHUHU IpPAKTHYE-
CKHMX 3aJIaHMIl.
ba3oBbIii — XO- | - 3HaHHWE POTPAMMHOI0 MaTepHaa;
po1io - TPaMOTHOE M3JIOXKEHHNE, 0€3 CYIeCTBEH-
HbIX HETOYHOCTEW B OTBETE Ha BOIIPOC;
- MPaBWJIBHOE TPUMEHEHUE TEOPETUUECKUX
3HAHUI;
- BIAJCHUE HEOOXOIUMBIMH HaBBIKAMH
MIPY BHINIOJHEHUU U TPAKTUYECKUX 3a]1ad.
Bricoknit — 0OT- | - riIy00KO€ M TPOYHOE YCBOCHHUE MPO-
JUYHO TPaMMHOT0 MaTepuana;

- TIOJTHBIE, TTOCIIEIOBATEIbHBIC, TPAMOTHBIE
Y JIOTHYECKH U3JIaraeMble OTBETHI IPH BHU-
JIOU3MCHEHHH 3a/1aHMs;

- CBOOOIHO CIIPABJISIONINECS C TIOCTABJICH-
HBIMH 33]]a4aMi, 3HAHUS MaTepHaa;

- IPaBWJILHO 00OOCHOBAHHBIC TIPUHSTHIC
pelIeHus;

- BJAJICHUE Pa3sHOCTOPOHHUMHU HaBBIKAMHU
U MpUEMaMHU BBIIOJHEHHS IPAKTHYCCKUX
pabor.
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6.2 IlpoMe:KyTOUHAS aTTECTANMS CTYAE€HTOB MO IUCUHUILINHE

Kpurepun oneHKH KOHTPOJIbHOI PadoThI:

OUEHKA «OMJIUYHO0Y BBICTABISICTCSI CTYACHTY, €Cli paboTa BBHINOJIHEHA 0e3 OIIMOOK,
yKa3aHbl BCE pacyeTHbIC (POPMYJIbI, CAMHUIIEI U3MEPEHUs, 03 OMMOOK BBIMOJIHEHBI MaTeMa-
THYECKHE PACUeThI;

OUEHKA «XOpPOWL0» €CIIA CTYJCHT BBIIIOJHWI PadOTy MOJHOCTBIO, HO JOMYCTHII B HEWH:
He OoJiee 0JIHOH HerpyOOi OMIMOKK M OJHOTO HEAOYETAUIN He OoJiee IBYX HEJI0OUETOB;

OUEHKA «Y0061eMEOPUMENIbHO» SCIH CTYICHT TPABUIBHO BBITIOJHUJI HE MEHEE I0JIO-
BUHBI pabOThI WM JONYCTHII:HE O0Jiee ABYX IpyObIX OmMOOK; UK HE OoJiee OAHOM TpyOoit U
OITHOW Herpy0Ooil OmHMOKH M OJHOTO HEIOYEeTa;uu He 0ojee IBYX-TpeX HErpyObIX OIIH-
OOK;WJIM OJTHOM HEerpyOoii OIIMOKK U TPEX HEJOYETOB;WJIU MPHU OTCYTCTBHH OLIMOOK, HO TIPH
HAJIMYUU YETHIPEX-TISITH HEJIOUETOB.

OUEHKA «HEeYO0061eMmEOPUMENbHONIOTTYCTHII YUCIIO OMIMOOK M HEJI0YETOB MPEBOCXO-
JSIIIee HOpMY, TIPU KOTOPOi MOXKET ObITh BBICTABJICHA OIIEHKA «3»

Kpurepun oneHMBaHNsI TECTOBBIX 3aIaHMIA:

3a npaBWIBHBIM OTBET HAa BOMNPOCH! 33JaHUWYACTH A HCIBITYeMblid moiy4aer 1 Oai,
3aganuiiyactu B- 2 Oamna, 3aganuiiyactu C — 5 0aJUIoB.
[TepeBoa TeCTOBBIX OAJUIOB B YETHIPEX OAJUTHHYIO IIKATy OIEHOK OCYIICCTBIISICTCS IO Cie-
JYIOLIEH 1IKae.
Heynosnersopurensno 10 60% 0asmios 3a Tecr;
Y nosnerBoputeabHo oT 61% no 75% OGannoB 3a TecT;
Xoporo ot 76% no 84% Gayos 3a Tecr;
Otnnuno 6omnee 85% 0aIoB 3a TeCT.

Kpurepun onenuBanus codeceoBaHusA:
OUEHKA «OMIUYHOY

- TITy0OKO€ M MMPOYHOE YCBOEGHUE MPOrPaMMHOI0 MaTepHasa;
- ITIOJIHBIC, MOCICAOBATCIIBHBIC, TPAMOTHBIC U JIOTUYCCKU H3JIara€MbIC OTBCTHI IIPU BUIOU3ME-
HEHUU 3aJaHMUs;
- cBOOOJIHO CIPABJISIOIIUECS C IOCTaBJIEHHBIMU 33/1a4aMH, 3HAaHHUS MaTepHUaa;
- IPaBUIILHO OOOCHOBAHHBIE TIPUHSATHIE PEIICHUS;
- BJIaJICHHE Pa3HOCTOPOHHUMH METOAAMHU PELICHUS 3a/1a4.

OUeHKa «XO0pouioy - 3HaHUE NMPOTrPAMMHOI0 MaTepUaa;
- TPaMOTHOE U3JI0KEeHHUE, 03 CYIeCTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC;
- IPAaBUJIBHOC IMTPUMCHCHHUE TCOPETHUICCKUX 3H3HPII7[;
- BJIaJIeHHe HEOOXOAUMBIMUA METOIAMU PEIICHUS 33/1a4.

OUEHKA «)Y006/1eMEOPUMEIbHO»
- YCBOGHHE OCHOBHOT'O MaTepHaa;
- [IpU OTBETE JOIMYCKAOTCA HCTOYHOCTH,
- IPU OTBETE HEJJOCTATOYHO MPaBUIbHbIE (OPMYIUPOBKH;
- HapyILLIEHHE MTOCIIeI0BATEIbHOCTH B U3JI0KEHNU IPOTPaMMHOI0 MaTepHala;
- 3aTpy/IHEHUS B PELICHUH 3a1a4.

OUEHKA «HEeYO0061eMmEOPUMENIbHON
- HE3HaHME [TPOrPaMMHOI0 MaTepHaa;
- [IpU OTBETC BO3HUKAIOT OHH/I6KI/I,
- 3aTpyIHEHUS IIPU PEILIECHUN 3ajad.

KpuTtepun oneHKH pemieHusi pac4eTHBIX 3a1a4:
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OUEeHKA «OMJUYHOY» BBICTABISETCA CTYACHTY, e€clid paboTa BbIoiHEHa 0e3 ommooK,
yKa3aHbl BCE pacueTHbIC (OPMYJIBI, SAMHUIIBI U3MEPEHHS, 0€3 OIIMOOK BBHIMOJHEHBI MaTeMa-
TUYECKUE PaCUeThl;

OUEHKA «XO0pOoui0» €CiIy CTYACHT BBHINOJHUI paboTy MOJTHOCTHIO, HO JOMYCTHJ B HEMH:
He OoJiee 0JTHOI HerpyOOi OMIMOKK M OJHOTO HEAOYETAUIN He OoJiee IBYX HEJ0UETOB;

OUEHKA «Y006/1emEoPUmMenbHO» SCIIV CTYACHT NMPAaBIIBHO BBIIOJIHWI HE MEHEE I0JI0-
BUHBI pa0OThI WM JONYCTHII:HE O0Jiee ABYX IpyObIX OmMOOK; UK HE OoJiee OAHOM TpyOoit U
OJHOHN HerpyOol OIMOKM M OJZHOTO HEJOYeTa;WiIH He Oojee IBYX-TpeX HEerpyObIX OIIM-
OOK; UM OJTHOW HErpyOoil OMMOKHM U TPEeX HEAOYETOB;HJIU MPH OTCYTCTBHH OIIMOOK, HO MPU
HAJIMYUH YEeTHIPEX-TISITH HEJOYETOB.

OUEHKA «HEeYO0061emEOPUMENbHONIOTTYCTHII YUCIIO OMIMOOK M HEJI0YETOB MPEBOCXO-
JsiIee HOpMy, TIPH KOTOPOI MOKET OBITh BBICTABJICHA OLICHKA <«3.

Kputepuu onieHuBaHus 0TBeTAa HA KOJLUIOKBHYMe

oueHKa «5»

- 2lly00KO€ U MPOYHOE YCBOCHHE MPOTPAMMHOT0 MaTepUaa;

- MOJIHBIC , MOCTEAOBATEIbHBIE , TPAMOTHBIE M JIOTUYECKU H3JIaraeMbl€ OTBETHI MPHU
BHIOM3MCHCHUH 3a1aHUs,

- cBOOOHO CIIPABIISIONIIMECS C MTOCTABJICHHBIMU 33/1a4yaMu, 3HaHHS MaTepuaa;

- MPaBWJIBHO 0OOCHOBAHHBIC IIPUHSATHIC PEIICHUS;

- BJIAJICHUE PA3HOCTOPOHHHUMH HAaBBIKAMH M MPHUEMAMH BBITIOJHEHUS TPAKTHUYECKUX
pabor.

ouenka «4»

- 3HAHHE MTPOTrPAaMMHOTO MaTepHaIa;

- TPaMOTHOE U3JIOKEHUE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC;

- IpaBUWJIbHOE IPUMEHEHHUE TEOPETUUECKUX 3HAHU;

- BIIQJICHHE HEOOXOIMMBIMH HaBBIKAMU TIPH BBHITIOJTHEHUH M TPAKTUICCKHX 33]1a4.

ouenka «3»

- YCBOEHHE OCHOBHOTO MaTepHaa;

- IPU OTBETE JAOIMYCKAKTCS HETOUHOCTH;

- IPU OTBETE HEJOCTATOYHO MPABUIIbHBIE (POPMYITUPOBKH;

- HapylIeHHe MOCIeI0BATeIbHOCTH B U3JI0KEHUU TPOrPaMMHOTO MaTepHaa;

- 3aTPyIHEHUS B BHITIOJTHCHHUH MTPAKTUICCKUX 3aJaHUH.

ouenka «2»

- He3HaHUE NMPOTPAMMHOT0 MaTepHaa,

- IPU OTBETE BO3HUKAIOT OIINOKY;

- 3aTPyIHEHUS TIPH BBITIOJTHEHUH MPAKTUICCKUX PadOT.

Kpurtepun ouenku pedepara (KOHCIEKTa)

oueHKa 5 cmaeumcs, €Civ BHITIOJHEHBI BCe TPEOOBAaHUS K HAIMCAHUIO U 3alllUTe pe-
depata (KoHCTIEKTa): 0003HaUeHa MpobIeMa U 000CHOBaHAEE aKTyalbHOCTh, CACIAH KPATKUMA
aHAIU3 PA3IMYHBIX TOYEK 3PEHHS Ha paccCMaTPUBAEMyIO MPOOJIeMY U JIOTUYHO H3JI0XKEHa
coOcTBeHHAas IIO3HUIIHA, C(l)OpMy.]'H/IpOBaHI)I BBIBOJIbI, TEMa PACKpbITa IOJHOCTBIO, BBIACPIKAH
00BeM, coOMIOIeHBI TpeOOBaHUS K BHEIIHEMY O(QOPMIICHUIO, aHbl TMPAaBUIbHBIE OTBETHI HA
JOMMOJIHUTECIIbHBIC BOITPOCHI.

ouenka 4 — oOCHOBHbIE TpeOOBaHUS K pedepaTy (KOHCIEKTa) M €ro 3alUTe BBITOJIHE-
HbI, HO ITPHU 3TOM JOIMYIICHbI HEIOYCTHI. B YaCTHOCTH, HMCIOTCS HETOYHOCTH B H3JIOKCHUU
MaTepuana; OTCYTCTBYET JIOTHYECKasl OCIEI0BATEIHHOCTh B CYXKICHUSX; HE BbIIEpKaH 00b-
eM pedepara (KOHCIIEKTa); UMEIOTCS YIYIICHHS B OPOPMIICHUH; Ha JOTOTHUTEIBHBIC BOIIPO-
ChbI IpH 3allIUTC JaHbI HCITIOJIHBIC OTBCTHI.

oyenka 3 — UMEIOTCSI CYIIECTBEHHbIE OTCTYIUIEHUSI OT TpeOOBaHUM K pedeprupOoBaHUIO
(KOHCTIEKTHPOBaHMIO). B yacTHOCTH: TeMa OCBeIleHa JIUIIh YaCTUYHO; JOMYIIeHBI (hakThue-
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CKHE OIIMOKHU B COJepKaHUU pedepaTa (KOHCIIEKTA) WM MPU OTBETE HA JIOTOJIHUTEIIbHBIC
BOITPOCHI; BO BPEMsI 3aIUTHI OTCYTCTBYET BHIBOI.

ouenka 2 — teMa pedepara (KOHCIIEKTa) HE PACKpbITa, OOHAPYKUBACTCS CYIIECTBEH-
HOE HEMOHMMaHHE IPOOJIEMBI.

oyenka 1 — peepar (KOHCIIEKT) CTYICHTOM HE MIPE/ICTABJICH.

Kputepuu onenku J1a6opaTopHbIX padoT.

oyenka «5» (OTJIMYHO) CTABUTCS, €CJIM CTYIEHT:
a) paboTa BBITIOITHEHA ITOJTHO, IPABHIIBHO, 03 CYIIECTBEHHBIX OIIMOOK, CIICTIAHBI BHIBOIBL;
0) KCIEPUMEHT OCYIIECTBJICH IO TUIaHY C YYETOM TEXHHKH O€30MacHOCTH M MIPaBHII pabOTHI C
BEILECTBAMH U IIPUOOpAMU;
B) UMEIOTCS OPTaHU3alMOHHBIE HABBIKU (ITOJJICPYKUBACTCS YHUCTOTA pabOUYEro MecTa U IMopsIoK
Ha CTOJIC, SKOHOMHO UCTIOJIB3YIOTCSI PEaKTUBHI).

oyenka «4» (XOpouo) CTABUTCS, €CJIH CTYJACHT BbINOJHUJ TPeOOBAHUSA K OLICHKe
«5», HO:
a) paboTa BBITIOJIHEHA MTPABUJIHHO, O€3 CYIIECTBEHHBIX OIIMOOK, CACTaHbI BHIBOIBL;
0) JOMYCTUMBI: HETIOJIHOTA MPOBEACHUS MM OQOPMIICHHUS KCIIEPUMEHTA, OJIHA-IIBE HECYIIe-
CTBEHHBIC OIIMOKH B MPOBEICHUU WM O(POPMIICHUH SKCIIEPUMEHTA, B MpaBUiIax pabOTHI C Be-
IECTBAMU U PUOOpaMHU.

oyenka «3» (yA0BJIETBOPUTEIbHO) CTABUTCS, €CJIM CTY/ACHT:
CTaBUTCS, €CJIM JOIYIICHBI OJIHA-IBE CYIICCTBEHHBIE OMIMOKU (B XOJI¢ 3KCIIEPUMEHTA, B
00bsicHeHHH, B 0(hOpMJICHHUU PabOTHI, MO TEXHUKE 0E30MMacHOCTH, B paboOTe ¢ BEIIECTBAMHU
U npubopamu), KOTOpbIE UCIIPABIISIOTCS C IOMOILBIO IIPETIOJaBaTEIs.

oyenka «2» (Hey10BJIeTBOPUTEJIbHO) CTABUTCS, €CJIU CTY/ICHT:
CTaBUTCS, €CJIH JOMYIICHBI CYIIECTBCHHBIC OMUOKH (B X0/ KCIIEPUMEHTa, B O0BSCHCHUH,
B o(hopMIIeHHH pabOTHI, IO TEXHUKE OE30MaCHOCTH, B paboTe ¢ BellecTBaMH U prubopami),
KOTOPBIE HE UCTIPABJISIFOTCS Ja)Ke IO YKA3aHHIO TIPETIOIaBaTelIsl.

Kpurtepun oneHnBaHusi yCTHOIO 0TBETA HA IK3aMeHe2

oyenka «5» (OTJIMYHO) CTABUTCS, €CIIA CTY/ICHT:
1. MOTHO PacKPBITO COACpIKAHNE MaTepuaia OuseTa;
2. Matepuai U3J10KE€H I'PaMOTHO, B ONPENEIECHHOM JIOTUYECKOM MOCIeA0BATENIbHOCTH, TOUYHO
UCIIOJIB3YETCS] TEPMHUHOJIOTHS;
3. MOKa3aHO YMEHHUE WJUIFOCTPUPOBATH TEOPETUUYECKUE TMOJIOKEHUSI KOHKPETHBIMHU MpUMEpa-
MU, TPUMEHSTH UX B HOBOM CUTYaIUU;
4. IpOAEMOHCTPUPOBAHO YCBOEHHE pPaHEe M3YyYEHHBIX COIMYTCTBYIOIIUX BOMPOCOB, CHOPMU-
POBAHHOCTh U YCTOMYMBOCTh KOMIIETEHIIMIA, YMEHHI U HABBIKOB;
5. OTBET MPO3BYyYaAJl CAMOCTOSITENHHO, 0€3 HABOSIIUX BOIPOCOB;
6. TOMYIIEHBI OJHA — JIBE HETOYHOCTH TIPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB, KOTOPHIE
HCIIPABJISIOTCS 0 3aMEYAHMUIO.

oyenka «4» (Xopouo) CTaBUTCS, €CIIH:
OTBET CTY/ICHTA yJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OIIEHKY «5», HO MPU ITOM UMe-
€T OJIMH U3 HEJOCTATKOB:
1. B M3MIOKEHUU TOMYIIEHBI HEOOJIbIINE TPOOEIbI, HE UCKA3UBIIINE COJIEPKaHNE OTBETA;
2. NOMyWEHbl OAWH — JBa HEJOYETa MPU OCBEIIEHWH OCHOBHOTO COJEpKaHUS OTBETA, UC-
MpaBJIEHHBIC 110 3aMEYAHUIO YK3aMEHATOPA;
3. IOmyIIeHbl OMMOKa WM 0oJiee IBYX HEJ0UETOB MPHU OCBEIICHHUH BTOPOCTEIIEHHBIX BOIPO-
COB, KOTOpPBIE JIETKO UCIPABJISIOTCA 110 3aMEUAHUIO IK3aMEHATOpa.

oyenka «3» (Y10BJI€TBOPUTEJIbHO) CTABUTCS, €CITU:
1. HETIOJIHO WJIM HETIOCIIEZIOBATEIFHO PACKPBITO COJIEpKaHUE MaTepuania, HO MOKa3aHo olIiee
[IOHUMaHUE BOIPOCAa W MIPOJEMOHCTPUPOBAHBI YMEHHsI, JOCTATOYHBIE I AAJIbHEUILIEro
YCBOEHUSI MaTepuana;



88

2. IMENUCh 3aTPYIHEHUS WU TOMYIICHBI OIUOKHA B OMPEIEIICHUN TOHATHH, UCTIONb30BaHUU
TEPMHUHOJIOTHH, UCIIPABJICHHBIE TTOCJIC HECKOJIBKUX HABOJISAIINX BOTIPOCOB;
3. IIpU HETOJIHOM 3HAHUHM TEOPETUYECKOr0 MaTepuaia BHIIBICHA HeJAOCTaTOYHas chopmupo-
BaHHOCTb KOMIICTCHIIMI, YMEHUW U HaBBIKOB, CTYJCHT HE MOXKET MPUMEHUTh TECOPHIO B HOBOH
CUTYaINH.

oyenka «2» (HeyJ10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:
1. HE pacKpBITO OCHOBHOE COJIEpKaHNEe y4eOHOTO MaTepuana;
2. o0HapyKeHO HEe3HAHHWE WM HEMOHMMaHUe OOJIbIIEH WiIM HanboJiee BAXKHON YacTH yuyeOHO-
ro Marepuasa;
3. JOMyIIeHBI OMMOKH B OMPEICICHUN TTOHITHH, MPU UCIOJIb30BAHUU TEPMHHOJIOTHH, KOTO-
pbI€ HE UCTIPABIICHBI MOCIIE HECKOIBKUX HABOISIINX BOIIPOCOB.
4. He chopMHUPOBAHBI KOMIIETEHIINN, YMEHHS U HABBIKU.

Kpurepum oueHkn caMmoCTOATEIbHOI PadOThI:

oyenka «5» (OTJMYHO) BBHICTABJISETCS CTYIEHTY, €CIM paldoTa BBINOJHEHa 0€3
omnOOK, yKa3aHbl BCE pacueTHbie (OPMYIIbI, SAMHUIIBI U3MEPEHUs, 0€3 OITMOOK BBIMOTHEHbI
MaTeMaTHYECKUE PACUCTHI;

oyenka «4» (XOpoIIo) eciiy CTYJIEHT BBIIOJIHUI pabOTy MOJTHOCTHIO, HO JOMYCTHI B
Hell: He OoJiee ofHOM Herpy0oil OIMMOKKM 1 OJTHOTO HEeIoYeTa WK He 00JIee IBYX HET0YCTOB;

oyenka «3» (y10BJIE€TBOPUTEIbHO) €CIHM CTYIEHT IMPAaBUIBLHO BBIIIOJHWI HE MEHEe
MOJIOBUHBI PabOTHI WM JOMYCTUI: HEe OoJiee JBYX IpyObIX OmHMOOK; Win HE Oojee OJHON
rpy0Ooit u oIHOM Herpy0oii OIMOKU U OJJHOTO HEeIo4YeTa; WK He Oojee ABYX-TpeX Herpyobix
OIMOOK; WA OJHON HErpyOoi OMMOKHM M TPEX HEIOUETOB; WM MPU OTCYTCTBUU OIMUOOK, HO
[P HAJIMYUU YETHIPEX-TISITH HEJJOYETOB.

oyenka «2» (HeyAOBJETBOPUTEJIBLHO) JOMYCTHJI YHUCIO OIMMUOOK M HEIOYETOB

MPEBOCXOIAIIEE HOPMY, IPU KOTOPOH MOKET ObITh BHICTaBJICHA OIIEHKA «3».

6.3 Tunosble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MATCPUAJIbI, HQOﬁXO}II/IMLIe AJI OHE€HKH
Pe3yJbTaTOB 0CBOCHUA JUCHUIIIMHBI

KOMILIEKT 3AJAHUM OJISI KOHTPOJIBHOM PABOTHI
KOHTPOJIBHAS PABOTA Nel
Bapuanr 1
1. Belpasure B rpamMmax: a) Maccy 1 - 10?2 aTOMHBIX eJMHHII MacChl; 0) Maccy >IeKTPOHa,
cocrapistonryo 0,00055 aToMHOI eqUHUIIBI Macchl; B) BO CKOJIBKO pa3 o- YacTHIla TH-
JKelee AIIeKTpoHa (Macca o- yacTHIlbl cocTaBiseT 4,002 aToMHON € IMHUIIBI MacChl)?
2.  Brerumcaute MonexyssipHyo Maccy skBuBasieHTa H3PO4 pu peaknmsx ooMeHa B pe-
3yJIbTaTe KOTOPBIX 00pa3yloTCs KUCIIbIe 1 HOPMAJIbHbIE COJIH.
3. Haiigure mpocreiimyro GopMyiry COeIUHEHUS, HMEIOIIEro cieayrommid cocta (%):
menu 25,48, cepsl 12,82, kucnopona 25,64, Boast 36,06.
ATOMy, KaKoTO 3JIeMeHTa OTBEYAeT NeKTpoHHas popmyia 1522522pf3s23p8?
KakoB coctas siep uzotonos °0 u 1’0 | ®He u *He?
KOHTPOJIBHAS PABOTA Ne2
Bapuant Nel
3anauva 1.
[Tpoananu3upoBath ¢ no3uiuii Mmeroga BC anekTpoHHOE CTpOEHHE U TEOMETPUIO MOJIEKYIIbI
CCl4,

ok

3amaua 2.
Yepes HekoTopoe BpeMs mociie Hadana peakuun 3 A + B =2 C + D KoHIIEHTpaluu BEIIECTB
cocraBsuin: [A]=0,03 mons\r, [B]=0,01 momns\i, [C]=0,008 moab\1. KakoBbl HCXOAHBIE KOH-
HeHTpanuu BemectB A u B? PaccunraiiTe KOHCTaHTY XUMUYECKOTO PABHOBECHSL.
3amaua Ne3.
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Hazosute kommiekcHoe coenunenue K3[Fe(CN)e] u ykaxure:
a) IICHTPAJIbHBIN HOH,
0) nuranapl,
B) BHYTPCHHIOIO M BHEIIHIOIO KOOPAWMHAIIMOHHBIC C(EepHI,
I') 3apsJ KOMIUIEKCHOT'O MOHa,
1) KOOPJMHAIIMOHHOE YKCIIO IIEHTPAIhHOTO HOHA.
[Ipoananu3upyite CTpoeHHEe KOMIUIEKCHOTO MoHa ¢ no3unnu MBC. Onpenenurte ero Tum ru-
OpuaM3aIuu, TeOMETPHUIO, MArHUTHBIE CBOMCTBA.
3amaua Ned.
Haszosure coemuuenus: [CU(NH3)4]SOs, K2[PtCle], K[Ag(CN).;]. Hamummre ypaBHCHHS
JUCCOLIMAIIMY TUX COSAMHCHUN B BOJHOM PacTBOPE.
3agauga Nos.
U3 vactun Cr¥*, H,0, C1™ u K MOKHO COCTaBUTH YeThIpe (hOPMYIbl KOMIITIEKCHBIX COEIUHE-
HUI XpoMa (C yKa3aHHEM XHMHYECKUX CBsiseit), omqHa u3 kKotopsix [Cr(H20)e]ls. CocraBbTe
(bopMyIIBI APYTUX COCITUHEHUH W HAMUIINTE YPAaBHEHUS MX IMCCOIUAIMH B BOJAHBIX PaCTBO-
pax. HazoBute coenuHeHwus.
KOHTPOJIbBHASI PABOTA Ne3
Bapuant Nel
3apauya Nel
KoHcranTa nuccornmanuu xiaopHoBaTuctor kuciaorsl HOCI paBha 5.0 - 108, Beruuciure cre-
neHb ee aucconuaiyu B 0.2H. pacTBope.
3amaya Ne2
CocTaBbTe MOJICKYJISIPHOE W MOHHBIC ypaBHEHUsS THUIApOIH3a KapOoHaTa TUTHUS. Beramciure
KOHCTaHTy ruaponusa u pH 0.2M pactBopa 1aHHO# COH 110 IEPBOil CTYIIEHH.
3amaya Ne3
PaccTtaBpTe K03()PUIHEHTHI B ypaBHEHHUSIX HOHHO-3JIEKTPOHHBIM METOJOM:
KNO2 + KMnO4 + H2SO4 = KNO3z + MnSO4 + K2SO4 + H20O
Cl2 + H2S + H20 = H2S04 + ...
3apaua Ned
Mo>KHO 1T1 TIEepMaHTaHATOM KaJlusi OKUCIUTh HUTpaT kobanbTa (I1) B kucmnoit cpene?
3apaua NeS
Hanummte ypaBHeHust snekrponutudeckoit auccormannun CUu(OH)Cl, KHSOs KHSOs,
Fe(OH)s.

PACUYETHBIE 3AJIAYAN
Tepuoouueckuil 3axon u nepuoouyeckas cucmema /[.U. Menoeneesa. Cmpoenue amoma

1. HanwmmmmTe 35exTpoHHbIe KOHGUTyparmu cieayrorux s1ementoB: N, Si, Fe Kr, Te, W.

CKONbKO HECTIAPEHHBIX AIIEKTPOHOB COJIEpKaT HeBO30Y KaeHHbIe aToMbl B, S, As,Cr?

3. Kakwue 351eMeHTBI MOTYT MPOSBIIATh KaK METATMISCKUE, TAK M HEMETATNICCKIE CBOMCTBA?
[IpuBenrTe HE MEHEE TPEX MPUMEPOB.

4. Kak U3MEHSIOTCS HEMETAUTMUECKHE CBOMCTBA 2JIEMEHTOB B TIEPUOJIAX MEPUOMUECKON CHCTe-
Mbl? [lpuBennuTe KOHKPETHBIE MPUMEPHI COSTMHEHUI 3J€MEHTOB, MOJTBEPKIAIOIINE 3TU
CBOMCTBA.

5. B arome kakoro sjeMeHTa - JIUTUS WM IE3Hs - CBSI3b BAJICHTHOTO DJIEKTPOHA C SIPOM
cunbHee? OOBICHUTE, TIOUEMY.

6. Iloyemy B rpyImIbl JAHTAHOUIOB M AKTHHOUIOB BXOAUT 1O 14 snemeHTOB?

7. Kakwue o0rme cBoiicTBa MeroT 3ieMeHTsl MN u Cl, Haxomsmmecs B OHOM rpyIIIe mepuo-

JUYECKON CUCTEMBI?

KaxoB cocras siaep uzotonos °0 u 10 , *He n “He?

9. Usorton ?°Po, wamyyarommii 0-4acTHIIBI, HCTIONE3YETCS B CMECH C OEpHILTHEM B HEHTPOHHBIX
MCTOYHHMKAX. Yepe3 Kakoe BpeMs HHTEHCUBHOCTh TaKUX MCTOYHMKOB YMEHBIIUTCS B 32 paza?
Iepuon nomypacnana 2°Po pasen 138 musm.

N

©
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IPUMEPHI TECTOBBIX 3AJTAHUM
TECT 1O OBIIEN XUMMH Nel
WHCcTpyKuus AJis CTYyI€HTOB

Tecm cocmoum u3 uacmeii A, B, C u codepaycum 25 3adanuii, uz wux 15 3aoanuu —
yacme A, 5 3a0anuti — yvacme B, 5 3a0anuii — uacme C. Ha ezo evinoanenue omeooumes 135
Munym. 3a0anus peKkoMeHOYemcs 8bINOIHAMb NO NOPAOKY, He NPONYCKas HU 00HO20, 0adce
camoeo nezkoeo. Eciu 3adanue He yoaemcs 8bINOIHUMb CpaA3y, nepeloume K cledyrouemy.
Ecnu ocmanemcs épems, 6eprumect K NpOnyujeHHoMy 3a0aHuUr0.

YactpA

K kascoomy 3a0anuro yacmu A 0aHO HeCKOIbKO OMEemos, u3 KOmopvlx moabKo 0OUH
omeem 6epHbvill. Bvibepume e6epmuwviii, no Bawemy muenuro, omeem. B Onanke omeemos
Hanpomue Homepa 3a0anusl NOCMAasbme HoMep Ul OYK8Yy, KOmopbvle COOmMEemcmayom Home-
py unu 6ykee gvlopanno2o Bamu omeema.

Al. ITpu cropanuu 5.00 r meTamia oopaszyercst 9.44 r okcuna Metaymia. OnpeaenuTe K-
BUBAJICHTHYIO Maccy MeTaa:

a) 4.50 r/moutp; 6) 9.01 r/moub; B) 18.02 T/MOIB?

A2. Tlpu 7°C naBnenue rasa B 3aKpbeITOM cocyze paBHo 96.0 kIla. Kakum craner gaBie-
HHE, €CIU OXJIaguTh cocy 1o -30°C:

a) 41,2 klla; 6) 82,3 kIla; B) 112.4 x[1a?

A3. BeipasuTe B rpaMMax MaccCy OJHOM MojieKyIbl okcuza cepsl (1V):

a)2.12-102% 6)1.06-10%; B) 6.02 - 102*?

A4. Omnpenenute peakuuio cpeasl B pactBope nocie B3aumozeiictsus 90 rNaOHC73
rHCI:

a) HeWTpanpHas;, O) Kucias; B) mIeIo4YHas?

AS. Kakas U3 nepeqrcIeHHBIX KUCIOT 00pa3yeT KUCIbIE COJIU:

a) HNOs, 6) H2S, B) HCI, r) CH3:COOH?

A6. CKOITBKO HECTIAPEHHBIX 3JIEKTPOHOB COJIEpKaT HeBO30yxaeHHbIe aTroMbl AS u Cr
COOTBETCTBEHHO:

a)3u6;0)5u4;8)3u4d?

A7. Kaxkoii xapakTep UMerOT cBsizu B Moniekynax: a) CSau 0) OF2:

1) a- noHHas, O- KOBaJIeHTHas MOJspHast; 2) a-, 0- KOBaJIEHTHAas NOJIIpHasi;

3) a- KOBaJIeHTHAsI HETIOJsSIpHAasi, 0- KOBaJIEHTHas MOJsIpHas?

A8. Yxaxute Tun rudbpunusaimu AO kpemHusi B Mojekyne SiHg. Tlonspua mu 3ta Mo-
JeKyna:

a)SP- THOPUN3AIIHs, HETONAPHA; 6) SP>-rHOPUIN3AIINS, TIOJAPHA;

B) SP>-rHOpUAN3AIMS, HETONApHA; ) SP°-rHOpHAM3aIMs, ToNsApHa?

A9. [Touemy (c nmozunuit Mmeroga MO) He MOXKET CyIIECTBOBaTh YCTOMYMBAs MOJIEKYJa
Bey?

[ToToMy uTO: a) MOJIeKy/Ia COAEPKUT YETHOE YHMCIIO 3JEKTPOHOB; 0) CyMMAapHBIA CIIUH
MOJIEKYJIbI PABEH HYJIIO; B) YUCIO 3JIEKTPOHOB Ha CBs3bIBaOIIKMX MO paBHO YHCIly 3J€KTpO-
HOB Ha pazpsixisomux MO.

A10. B cucreme CO + Cl2 = COCI; konnenrpanuto CO yBenuummu ot 0.03 mo 0.12
MOJIB/JI, a KoHIeHTpanuio xjopa — ot 0.02 mo 0.06 monp/n. Bo ckoibKo pa3 BO3pocia CKo-
POCTb MPSIMON PEAKIIUU:

a)4;0) 8;B) 127

All. YBenuueHne CKOPOCTH PEAKIIMU C MOBBIIICHUEM TeMIIepaTyphl, BHI3BIBACTCS TJIaB-
HBIM 00pa3om:

a) YBEJIMYCHUEM CpeIHEH KHHETUIECKOW SHEPTUN MOJIEKYI; 0) BO3pacTaHUEM YHCiIa aK-
THUBHBIX MOJICKYJI; B) POCTOM YHCJIa CTOJIKHOBEHHUH?

A12. KoncranTa aucconuanuu xjaopaoBatucroi kuciorslt HOCI 5.0 - 108, Beruuciure
creneHb ee aucconuanuu B 0.2 H pactBope:
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a)5-10%6)6-103,8)7-10%?

A13. Kakoe MonekyIsipHO-UOHHOE ypaBHeHHe ruaposm3a arnerara Hatpus CH3COONa
SIBIISIETCS. BEPHBIM? BBIUKCINTE KOHCTAHTY THIPOJIN3a JAHHON COJIH.

1) CH3COONa + H20 = CH3COOH + NaOH

CH3COO™ + H,O = CH3COOH + OH"

2) CH3COONa + H20 = CH3COOH + NaOH

Na* + H20 = NaOH + H".

a) Kr=5.88-101% 6) Kr=7.2-10%%; ) Kr=5.9 - 10°%°,

Al4. 13 400 r 50 %-noro (mo macce) pactBopa H2SO4 BeimapuBanuem yganuiau 100 r
Bobl. Yemy paBHa maccoBast noisi H2SO4 B octaBmiemcst pactBope:

a) 66.7 %; 0) 77.4 %; B) 82.6 %?

A15. Haiigute maccy NaNOgz, HeoOxomumyto st mpurotosierus 300 mu 0.2 M pac-
TBOpA:

a)3.21;06)4.51;B) 5.1 17

YacreB
byovme enumamenvuvl! 3ad0anus uvacmu B mozym 66ims 3-x munos:
1) 3A0aHUs, COOepACAUUEe HECKOTILKO BEPHBIX OMEENOos;
2) 3A0aHUsL HA YCIMAHOBIEHUE COOMBEMCMBUSL;
3) 3a0aHUsL, 8 KOMOPBIX OMEem 00J19iCeH Oblmb 0aH 8 8ude YUCId, Cl08d, CUMBOIA,

Gdopmynwl.

Omeemul 3a0anuti yacmu B 3anuwume na b61anke omeemos Hanpomue Homepa 3a0a-
HUS.

B1. Kakoe Bo3neiictue Ha cuctemy 4 HCI (1.) + O2 (r.) = 2 Cla2(r.) + 2 H20 (r.) mpuse-
JIET K CMEIIEHUIO PAaBHOBECHUS BIIEBO:

a) yBenuyenue KoHieHTpanuu Op; 0) MOBbIIIEHUE TABJICHH; B) BO3pacTaHUE 0ObeMa
PEaKIMOHHOTO COCy/a; I') yBenuuenue kouieHrpamuu Clo?

B2. BonHbie pacTBOPBI KaKuX COJIEH UMEIOT IIETOYHYIO PEaKIUI0 CPEIbL:

a) NaF; 6) (NH4)2S04; B) KI; ) K2S?

B3. Hamummure ¢dopMmyny cleayomero COeAMHEHHUs: TEeTParuIpoKCOIUHKaT (+2)
HATPUSI.

B4. YcranoBute cooTBETCTBHE MEXKAY CTOJIOMKaMU. B CTpOromM COOTBETCTBUU C MOCIIEe-
JIOBATEIHLHOCTHIO HOMEPOB JIEBOT'O CTOJIOMKA BBIMUIINTE OYKBBI BEIOPAHHBIX OTBETOB M3 Ipa-
Boro cronbuka. [lepenecure moiaydeHHYIO MOCIEAOBAaTEIHLHOCT, OYKB B OJIaHK OTBETOB (0e3
ugp, 3anaTeix ¥ nponyckos). Hanpumep, BAB.

BemecTrBo CsoiicTBa

1. H2S A. OKUCIIUTENBHBIE

2. NaNO b. BoccranoBureapHbIE

3. KMnOg4 B. OkucnIuTeIbHO-BOCCTAHOBUTEIILHAS JTBONCTBEH-
HOCTb

BS5. Cymma k03¢ (HUIIMEHTOB B MOJIEKYISIPHOM YPaBHEHUHU PEAKIIHH:

KNO2 + KMnO4 + H2S04 = KNO3z + MnSO4 + K2SO4 +H20 pagna:

a) 18; 0) 21; B) 26?

YacrsC

Omeemul k 3a0anuam yacmu C ghopmynupytime 8 c600600HOU KpamKol gopme u 3anu-
cvisatime 6 OIAHK OMBEMO8.

C1. Hanumute ypaBHeHHE dJeKTposiuTHaeckon quccormanuun Cu(OH)CI.

C2. Hanumure MOJEKYISIPHOE U COKPAILIEHHOE HOHHOE YPABHEHUS PEAKIIUH:

AgNOs + FeCls =

C3. CocraBbTe B MOJIEKYJSApHON (OpME ypaBHEHHE PEAKIIUH, KOTOPOE BBIPAXKAETCS
CIEYIOIINM HOHHO-MOJIEKYIsipHbIM ypaBaerueM: NO2™ + HY = HNO,,
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C4. HazoBute xomiiekcaoe coeaunenue: [Ag(NHz)2]Cl. Hanumure ypaBHeHuHe nucco-
[AalUA KOMIUIEKCHOTO MOHA B BOJHOM PACTBOPE KAK PEAKIUIO 3aMEIICHHS JIMTaHI0B MOJe-
KyJlaMH BOJbL. BpIpazuTe KOHCTaHTY HECTOMKOCTH KOMIUJIEKCHOTO MOHA.

CS5. 3akoHunTe ypaBHEHHE PEaKuu U noa0eputTe KodPUIUEHTH HOHHO-3JIEKTPOHHBIM
merogoMm: Kl + KzCr207+ HaSO4= 12+ ...

BOITPOCHI K KOJUIOKBUYMY
OcCHOBHBIE IOHATHS U 3AKOHBI XUMHUH. ATOMHO-MOJIEKYJISIPHOE YYeHUe

1. Bo3HUKHOBEHHE U Pa3BUTHE AaTOMHO-MOJIEKYJISIPHOTO yueHHsl. OCHOBHBIE MOJIOXKEHHS
ATOMHO-MOJIEKYJIIPHOIO yueHUsl. ATOMBI U MOJIEKYJIBL. VX pa3mepsl 1 Macchl.

2. Atomucruka Jlanerona. OTHOcUTEIbHASL aTOMHAs Macca.

3. OcHOBHBIE 3aKOHBI AaTOMHO-MOJICKYJISIPHOTO YUEHUS:

3akoH nocTosiHCcTBa coctasa [Ipycra;

3aKOH KpaTHBIX OTHOILIEHUH J[anbpToHa;

3aKoH MpoCThIX 00BEMHBIX OTHOLIEHUH [ eit-Jlroccaka.

['paHu1Ibl TPUMEHUMOCTH ITHX 3aKOHOB.

4. 3axon ABoraapo. Yucino ABoraapo.

5. Moub — eguHUIIA KOJTMYECTBA BelecTBa. MossipHas Macca U MOJISIpHBIN 00beM rasa.

6. Ctpykrypa Heopranmdeckux BemiecTB. [locTosHHBIN U mepeMeHHbI cocTaB. Dop-
MyJIbHAs Macca.

7. Pacuetsl mo xumuueckuM (opmynam. OmnpeneneHrue UCTUHHON (QOpMYIIbl XUMHUYE-
CKOI'0 COEAMHEHUS.

8. Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUH.

9. BeruncieHust MacChl OTACIBHBIX aTOMOB U MOJICKYIL.

BOITIPOCHI AJ1s1 KOHCIHHEKTUPOBAHUSA

Pa3ButHe npeacraBiaeHUN O XUMHAYECKON CBSI3U.
Tunel KPUCTAITNYECKUX PELIETOK.
CpaBHHTENbHAS XapaKTEPUCTHUKA TUTIOB XUMUYECKON CBSI3U.
buokoppo3susi.
IIpoMblIEEHOE 3HAUCHUE IIEKTPOIIU3A.

agrwpdpE

TEMbI PEOEPATOB
Ban-nep-BaanbcoBbl B3auMoaencTBuUs
Bonopoanas cBA3b
KomnuiekcHsle coequnenust. lcropus OTKpBITHS.
Kiarpatsl
Kpucrannnueckoe cocTosHUE BEIIECTBA
beprosmuasl
JlanbTOHUIBI
PannoakTuBHBIN pacnaj BEIIECTB
KomnekcHsle coenqunenus. buonoruueckas pois.
lO TpaHCypaHOBBIE 3JIEMEHTHI
11. 3HaveHue AEKTPOTUTHUECKON AUCCOLUAIIUH JUIS )KUBBIX CUCTEM.
12. Dnextponus. Micropusi OTKPHITHS

CoNoR~WDNE

BAPUAHTBI CAMOCTOSATEJIBHBIX PABOT
Camocmosmenvras paboma
«OcHogHble 3aKOHbL AMOMHO-MONEKYIAPHO20 YUEHUS)»
Bapwnant Ne 1

3agaua 1.
ChopmynupyiTe 3aKOH IMMOCTOSHCTBA COCTaBa M PEIINUTE 3a/1a4y:
coenunenue coaepxkut 54.50% yrnepona, 36.34% xucnopona u BOAOPOA. ITO COCAUHEHUE
Maccoit 0.39 r ipu 27 °C u gaBnenun 1.013% 103 TTa umeer 06bem 220 mur. Haiimure MOJIEKY-
JSpHYIO (OPMYITY COSTUHEHHUS.
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3agaua 2.
Onpenenure Maccy MeTasia, BCTYHBIIETO B PEAKILIUIO C KUCIOTOM, €CJIA MPU 3TOM BBIIEIIHU-
nock 260 M1 (H.y.) BoJOpoa. DKBUBAJICHTHAS Macca MeTaia 9 1/Mob.
3amgaua 3.
Brruucnure maccy MOJIEKyIbl a30Ta U AUOKCHUA a30Ta.
CamocmosmenvHas paboma
«Homenknamypa u knaccugpuxkayusi Xumuieckux coeOuHeHu»
Bapuanm 1
3aoanue 1.
HazoBute coequnenus:
NaH2SbO4
KH2P207
Al(OH)2NOs
CaCrOq4
K3AsOg4
K202
K2[Pt(OH)sCl]
MgsN2
NOF
0. UO2(NO3):
3aoanue 2.
[TpuBenute hopMyIibl CIEAYIOUUX COCTUHEHUN:
Tetrpabopar kanust
['unoxnoput Kamus
MertaapceHuUT Kanbuus
JIByXxpoMoOBasi KUCIOTa
Jurnapodocdar-non
MasnranaTt-uoH
dochut kanus
Tuocynbdar xamus
TuokapOoHat Kanust
0.  Boabsdpamonas kucioTa.

BOoo~NoOR~WNE

BOoo~NoORWNE

COBECEJJOBAHHE

Bonpocwi pazoena: «Ocnosnvie nonamua u 3aKOHbL XUMUU)
1. OcHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJISIpHOE yueHue. AToMUCTHKA JlanbToHa.
2. OcHOBHBIE 3aKOHBI XMMHH. 3aKOH IIOCTOSTHCTBA COCTaBa. 3aKOH KPATHBIX OTHOLIEHU.
3aKoH 00BEMHBIX OTHOIICHUM.
3. OCHOBHBIE NOHSTHS XUMUU. ATOMHBIE U MOJIEKYJIIpHBbIE Macchl. KonnuecTBo BemiecTsa.
MonsipHast Macca U MOJISIpHBIM 00beM BemniecTBa. OrmpeneseHre MOJISIPHBIX MacC BEIIECTB,
HaXOJALIMXCS B ra3000pa3HOM COCTOSIHUH.
["a3oBble 3aKkoHBI: 3ak0H boilng-Mapuotta; 3akoH ['eli-Jltoccaka-11lapns; 3akon ABoraapo u
BBIBOJIbI U3 HETO.
4. Moip — eTUHAIIA KOJIMYECTBA BENIECTBA.
5. CtpykTypa HeopraHuyeckux BewecTB. [locTosaHHbBINA U niepeMeHHbIl cocTaB. DopMmybHas
Macca.
6. YpaBHeHue MenaeneeBa-Knaneiipona. OmnpeneneHrue OTHOCUTENBHBIX aTOMHBIX U MoJIe-
KYJISIPHBIX Macc.
7. XMUMUUYECKU SKBUBAJICHT: SKBUBAJIEHT JIEMEHTA, DKBUBAJIEHT CJIOXHOTO BEIIECTBA: OKCH-
J1a, KACJIOTBI, OCHOBAHMSI, COJIM.
8. DKBHBaJICHTHAsl Macca. DKBUBAJIICHTHBII 00beM. COOTHOIICHHE MEXTY MOJISIPHONW MaccoH,
SKBMBAJICHTOM M SKBHBAJICHTHOM MacCOM BEIECTBA.
9. Mertoab! onpeneneHNs SKBUBAJIEHTa 3JIEMEHTA: METOJ NPSAMOr0 ONPEENIEHUs, METO KOC-
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BEHHOTO OIIPENIETICHMS], METOJl BBITECHEHNS.
10.  Xumuyeckui s3bIK. XMMHYECKass HOMEHKJIATypa. XUMHUYECKass TEPMHUHOJIOTHS. XH-
MHUYECKasi CHMBOJIMKA. XMUMUYECKHI 3HAK, XUMHUUECcKas Gopmyrna (mpocTeiias, MOJIeKyIsp-
Hasl, CTPYKTYpHas, CTepEOXUMHUYECKas), XUMUYECKOE ypaBHEHHUE. PacdyeTsl Mo XUMUYECKHUM
dopMynaM U XUMHUYECKUM YPABHEHUSIM.

11. Knaccuduxamus Heoprannueckux coeannenuil. Knaccudukanus npocteix BemecTB. Me-
Taybl. Hemeransl.

12. Knaccuduxamus cli0KHBIX BEIECTB MO cOCTaBy. buHapHbIe coequHEHHs. DIEKTPOOTPH-
LATEJIbHOCTh. BaneHTHOCTh. BajleHTHbIE BO3MOXHOCTM aTOMOB XHMHUYECKHX 3JIEMEHTOB.
Crenenb okuclieHus. 3apsa noHa. HomeHkmaTypa OMHApHBIX COeTMHEHHUH. TpexdeMeHTHbIE
coeIMHEHUS. [ uAPOKCUABI U CONH.

13. Knaccuduxanusi cIoXKHBIX COCAMHEHUN MO (PYHKIHOHAIBHBIM Mpu3HakaM. OKCHIIbI CO-
neoOpasyromue u Hecosieobpasyromue. OKCUIbI KHCIOTHBIE, OCHOBHBIE U amdoTepHbie. Ho-
MeHKsIatypa okcuoB. [lonyyenue. CBoiicTBa.

14. OcuoBanusi. OIHO- 1 MHOTOKUCTIOTHBIE OcHOBaHUs. [llenoun. Homenkiatypa ocHOBaHUIA.
[Tonyuyenue. CpoiictBa. MHAUKATOpPBI.

15. Kucnotel. beckucnopoansie u kuciaopoacoaepsxamie. OgJHO- ¥ MHOTOOCHOBHBIE KUCIIO-
Tel. Homenknarypa kucnot. [lonydenue. CBOHCTBAa KOHIICHTPUPOBAHHBIX U pa30aBIEHHBIX
KHCJIOT.

16. Conu. Cpennue, kucisle, ocHoBHble. [lonydenne. CpoiictBa. Homenknarypa coneil. Ka-
YECTBEHHbIE PEAKIIMM HAa KATUOHBI M AHUOHBI.

17. Tenetnueckue psiAbl METAUIOB M HeMeTaOB. ['eHeTHueckas CBSA3b MEXKIY HMPOCTHIMU
BELIECTBAMU U KJIACCAMH HEOPraHUYECKUX COEIMHEHUM.

Bonpocui pazoena: «Ilepuoduueckuil 3aKoH KaKk 0CHO8G XUMUYECKOU CUCHEMAMUKU.
Coepemennivie npedcmagienus 0 NEPUOOUYHOCIU CEOLICHE INIEMEHN06)

1. Orxpertrie nepuoaudeckoro 3akona [l M. MenaeneeBbM. [IpuHimn mocTpoeHust eCTeCTBEHHOM
cucTeMsl sneMeHToB. Mcnonb3oBanue J1. 1. MeHeneeBbIM METO1a MHTEPIIONSALMH JUTs MCTIpaBJie-
HHsI aTOMHBIX Macc ¥ TPEJICKa3aHMsl CBOMCTB €Ille HE OTKPBITHIX AJIEMEHTOB. DKCIEPUMEHTAIBHOES
MOJATBEPKICHNE TEOPETUUECKUX TTpeackasanui 1. 1. Menneneesa.
1. Bompocsl, OCTaRIEHHBIE MIEPHOAMUESCKUM 3aKOHOM 1 TIEPUOITIECKOM CHCTEMOM, UX Pa3peIieHUe C
HO3MLMH MPEeICTaBIEeHUH 0 cTpoeHHH aToMoB. CoBpeMeHHas (POPMYITUPOBKA MEPHOIUECKOTO 3a-
KOHA.
2. Tlepuoanyeckas cucteMa Kak €CTECTBEHHasi CHCTEMa 3IeMEHTOB. JUTMHHAs M KOpoTKast (POpMBI
nieproIecKrX Tabmmil. [Teprosipl, TpyIIbL, MOATPYIIIEL
3. ®dusnueckas OCHOBa MEPUOINYECKOro 3akoHa. CBs3b MOJNOXKEHHS JIeMEHTa B MEPUOUUECKON
CHCTEME C IEKTPOHHBIM CTPOEHUEM €ro aroma. OCOOEHHOCTH AMEKTPOHHBIX KOH(UTYpaIyii aToMOB
9JIEMEHTOB IJIaBHBIX ¥ IIOOOYHBIX TOATPYIIL. DJIEeMEHTHI S-, P-, d- u f- cemelicts.
4. CBs3b CBOWCTB 2JIEMEHTOB C MX TOJIOKEHUEM B TIEPUOMIECKON crcTeMe. VI3MeHeHne BEeTNIiH
paanycoB, SHEPrHid MOHM3ALMH, CPOJICTBA K AJIIEKTPOHY M 3JIEKTPOOTPULIATEHHOCTH aTOMOB 3Jie-
MEHTOB C POCTOM 3apsIJIOB UX SI/IEP.
5. TlepnoguyHOCTh M3MEHEHMsI CBOWCTB JIEMEHTOB Kak MPOSBIICHHE TEPUOANYHOCTH M3MEHEHUS
AMIEKTPOHHBIX KOH(Urypauuii aroMoB. D ¢eKT MPOHUKHOBEHUS! 3JIEKTPOHOB K S/IPY, KaHHOCHUM-
metpus, d- u f- oxarue.

NPUMEPHBINA NEPEYEHB BOITPOCOB K DK3AMEHY
1. Ilpenver u 3agaun xumuu. [lonstue o marepun. CpoiicTBa MaTepuu. BemecTso u mnose.
OneMeHTapHble YacTHIbl. OCHOBHBIE ()OPMBI ABMKEHHSI MaTepuu. XuMHUecKkas Gpopma JBH-
xeHust Marepun. Crnennduka XxuMudecko Gopmbl IBHKEHUS MaTepUU.
2. AtTomHO-MoeKyisipHOe yueHue. Paborsr M.B. JlomoHocoOBa.
3. CrexuoMeTpUYECKUE 3aKOHBI XUMHH: 3aKOH COXPAHEHHS MAacChl U DHEPIUU BEIIECTB, 3HAa-
YeHHE €ro B XMMHHU; 3aKOH moctossHCTBa coctaBa (K. Ilpyct), OepTonnuabl U JalbTOHUIEI,
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3aKOH KpaTHbIX oTHOIIeHWi (k. [lanbToH); 3akOH ABOTaJpO M CIEICTBUS M3 HEro; 3aKOH
o6bemubIx oTHomeHui (OK. ['eit-JIroccak); skBuBanIeHT, 3akoH skBuBajaeHTOB (M. PuxTep).

4. OcHOBHbBIE BEJIMYUHBI, IPUMEHSAEMBIE B XUMUHU: ATOMHBIE U MOJIEKYJIIPHBIE MacChl, YUCIIO
ABorajipo, 1 a.e.M. (aToMHasi €AMHMIIA MACChI), MAacca aTOMa U MOJIEKYJIbl; KOJIMYECTBO BeEllle-
CTBa, MOJIb — €IMHHULA U3MEPEHUS KOJIMYECTBA BEIIECTBA; MOJSPHAs Macca, ONpeiesieHUue
MOJIIPHOM Macchl BELIECTBA, MOJISIPHBIM 00beM ra3000pa3HbIX BEIECTB.

5. XUMHUYECKUH A3bIK. XMMUYECKasd HOMEHKJIAaTypa. XUMHYECKasi TEPMUHOIOTUA. XUMUYe-
CKasg CMMBOJIMKA. XMMHUYECKUN 3HAK, XuMudeckass ¢opmyina (mpocrteiiiasi, MOJEKyJIapHas,
CTPYKTYpHAasi, CTEPEOXUMHUYECKas), XHMHUUECKOE ypaBHEHHE. PacueTsl Mo XuMu4eckum ¢op-
MyJIaM U XUMUUYECKUM YPaBHEHHUSIM.

6. OCHOBHbIE MOHATUS XMMHU: aTOM, aTOMHbIE YaCTHUIIbl (ATOMHBIA pajuKall, aTOMHBIA HOH,
ATOMHBIN MOH-PaJUKai), MOJIEKYJa, MOJEKYJISIpHbIE YAaCTHUIIbI (MOJEKYISPHBIA paguKal, MO-
JEKYJISIPHBIA MOH, MOJIEKYJISIPHBIA HOH-PAJMKall) XUMUYECKUNA JIEMEHT, (JOPMBI €ro Cylie-
CTBOBaHMS: CBOOOJIHBIE aTOMBI, IPOCTHIE U CIIOKHBIE BEIIECTBA.

7. Knaccudukaius npocTsIX BemecTB. Meramibl. Hemeramisl.

8. Knaccudukanuys cnoxHbIX BEIIECTB MO COCTaBy. buHapHbie coequHeHus. DIeKTPOOTpHIla-
TeNbHOCTh. BaneHTHOCTh. BaneHTHbIE BO3MOXHOCTH aTOMOB XMMMUYECKUX 31€MEHTOB. Cre-
NeHb OKUCIeHus. 3apsa nona. HomenknaTypa OMHApHBIX COeAMHEHUN. TpexaneMeHTHBIE CO-
eauHeHus. [ uapokcuipl U cou.

9. Knaccudukanus clioxHbIX COeAMHEHUH N0 QYHKIMOHATBEHBIM IPU3HAKAM.

10. Oxcunasl coneobpasyronie u Hecosieoopaszyronie. OKCHabl KUCIOTHBIE, OCHOBHBIE U aM-
dorepusie. Homenkinatypa okcunos. [lonyuenue. CBoiicTaa.

11. OcnoBanus. O1HO- U MHOTOKHCIIOTHBIE ocHOBaHu4. Lllenoun. Homenknarypa ocHoBaHMiA.
[Tonyuyenue. CpoiictBa. MHAUKATOpPBI.

12. Kucnotsl. beckucnoponnbie u kuciopoacoaepxamue. OaHo- 1 MHOTOOCHOBHBIE KUCIIO-
Tel. HoMenknarypa kucnot. Ilonydyenue. CBolicTBa KOHIEHTPHUPOBAHHBIX M pa30aBICHHBIX
KHCJIOT.

13. Comn. Cpennue, kucnsle, ocHoBHbIE. [lomyuenue. CpoiictBa. Homenknarypa coneit. Ka-
YECTBEHHbIE PEAaKIIMH HAa KAaTUOHBI M AHUOHBI.

14. I'eneTndeckue psabpl METAIJIOB U HEeMETaIOB. ['eHeTHuecKas CBA3b MEXKIY HMPOCTBIMU
BEIIECTBAMH U KJIACCAMH HEOPraHUYECKUX COEIMHEHUH.

15. OTkpsiTue nepuoanueckoro 3akoHa JI.M. MenneneeBbIM. DTansl OTKPBITUS NEPUOAMYE-
ckoro 3akoHa. Ilepunognyecknii 3akoH. OU3NYECKUI CMBICI aTOMHOTO HOMEpa, HoMepa Ipyn-
nbl, HoMepa nepuoja. CoBpeMeHHast (GOpMYyIUPOBKA NMEPUOANYECKOTO 3aKOHA. 3HAYCHHE T1e-
PUOINYECKOT0 3aKOHA U NEPUOINYECKON CUCTEMBI.

16. Knaccudukanus xumuueckux peakuuid. [IpusHaku kimaccuuKaluyu XUMHUECKUX pPeak-
1005178

17.  OKuCIUTENBbHO-BOCCTAaHOBUTENIbHBIE  peakiuu. Kilaccudukanus  OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIX peakuuid. OKUCIeHHEe U BOCCTAaHOBJIEHHE, OKUCIUTENb U BOCCTAHOBHU-
Tenb. OCHOBHBIE OKUCIIUTENN M BOCCTaHOBUTENH. [IpaBuia cocTaBieHHsl ypaBHEHUN OKUCIIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX peakuuil. MeTobpl 31eKTPOHHOTO M HOHHO-3JIEKTPOHHOrO 0a-
naHca. Posb cpenibl B IPOTEKaHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

18. O6pazoBanue CiIOXKHBIX yacTuIl. [Ipupona xumuyeckoi cBs3u. Mosekymnbl. Bunbl xumu-
YEeCKOU CBA3H. DJIEKTPOOTPULIATEBHOCTD.

19. KoBanienTHas cBs3b. JlIOHOpHO-aKIENTOPHBIH MEXaHU3M O0pa30BaHUs KOBaJEHTHOM CBS-
3u. HachllaeMocTh W HaIlpaBle€HHOCTh KOBAJEHTHOU cBsi3u. Popma monekyn. ['mbpuausa-
1usl. 6- U m- cBs3U. [longpHas u HemossspHas KOBAJIEHTHAs CBS3b.

20. NonHnas cBsa3b. Bogoponnas cBa3s. Meraummueckas cBA3b. MEXMONEKYIIPHOE B3aUMO-
JeficTBre. XMMHYECKasi CBA3b U BaJIEHTHOCTb.

21. Bopa. CocTaB U 3J€KTPOHHOE CTPOEHHUE MOJIEKYIIBI BOAbL. ITonsspHOCTE MONEKybl. Pu3n-
YECKHE CBOMCTBA BOBI. AHOMAINU (PU3NUECKUX CBOWCTB BOJBI. Boga — yHUBepCcanbHBIN pac-
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TBOpUTENb. XUMUYECKUE CBOMCTBA BOJBI. Ponb BOJBI B OMonoruueckux mpoieccax. Pactso-
pbl. OO11as XapaKTepUCTHKA PACTBOPOB.

22. CriocoObl BBIpaKEHUsSI cocTaBa pacTBopoB. KoHIleHTpammsi pacTBOpoB. MaccoBasi J0ist
PacTBOPEHHOr'0 BEUIECTBA B IpoOLEHTaX. MosipHas U HOpMaJibHAsi KOHUEHTpauus. Pacuers
JUIsl TIPUTOTOBJIEHUSI PacTBOPOB Pa3IMYHON KOHIEHTpauuu. MeTtoauka IpUroToBIEHUS pac-
TBOPOB Pa3HOM KOHIEHTpauuu. llepexon oT 0HOrO KOJIMYECTBEHHOI'O BBIPAKEHUS COCTABa
pacTBopa K Apyromy.

23. DAEKTPOJIUTHI U HEAEKTPOIUTHI. OCHOBHBIE MOJOKEHUS MIEKTPOIUTHUECKON aucconua-
nuu. MexaHusM JUCCOLMALMU 3JIEKTPOJIUTOB € Pa3IMYHBIM THUIIOM XUMHUYECKOU cBsA3H. Cre-
MEHb JIEKTPOIUTHYECKOH nucconranuu. CuiabHbIe U cladble JEKTPOIUTHIL.

23. KucnoTsl, OCHOBaHHUS, COJIM B CBETE TEOPHUH AICKTPOJUTHYECKON auccormanuu. CrymneH-
yatast quccouuanusi. OCHOBHBIM U KUCIOTHBIA THUIIBI IUCCOLMALIMY THUAPOKCUIOB. AMdoTep-
HBIE THJIPOKCHU/IBI.

24. I'maponu3 coneil. Paznuunble ciayyan rufpoiun3a coneil. Peakuus cpeapl B BOJHBIX pac-
TBOpax coserd. OOpaTHUMBI U HEOOpaTUMBIH THAPOIHM3BI colieil. CTyrmeH4aTslid THAPOIH3.
@akTophl, CMEIIAIINE paBHOBeCcHE TUipoin3a. COBMECTHBIA THAPOJIU3 COJIEU PAa3HBIX TH-
noB. Ponb ruaponusa B XMMHUYECKHMX UM OMOJIOIMUYECKUX IMpolieccax. Peakiuu B pacTBopax
9MEeKTPONUTOB. Peakiuu noHHOro oOMeHa. Y ClIOBUS MPOTEKaHMs peakiuii oOMeHa B pacTBO-
pax 10 KOHILA.

25. 'anibBaHUYECKUI 3IEMEHT. DNEKTPOIHbIE OTEHIHAIBI. Pl CTAHAAPTHBIX 3JEKTPOIHBIX
noteHuanoB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHIMANbl. HamnpasieHue u riayouHa
OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLIMM. DNeKTpoin3  Kak  OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIN Npolecc. KoanuecTBeHHbIE COOTHOLLIEHUS NpH 3ekTponuse. [Ipumene-
HUE AJIEKTPOoJn3a. XUMHUUYECKHUE UCTOUHUKH TOKa.

26. Koppo3us MeTamuioB. DIEKTpOXUMHUUYECKask KOPPO3usl. 3alIuTa OT KOPPO3HUH.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT I, UCTTOJIb3YEMBIX
B NPOLECCE OBYYEHUA

NudopmanuonHbie TEXHOJTOTMU — 0O0yUeHHUE B 3JIEKTPOHHON 00pa30oBaTeNIbHOM cpe-
Jie C LeNbI0 pacHIMpeHHst AOCTyna K 00pa30BaTeNIbHBIM pecypcaM, YBEIMUEHHUsI KOHTAaKTHOTO
B3aMMOJICHCTBUS C MpenojaBaTeseM, NOCTPOCHNUS WHIWBHUYaJbHBIX TPAEKTOPUHN MOATOTOB-
KH, 0ObEKTUBHOT'O KOHTPOJISI © MOHUTOPUHIA 3HAHUN CTY/IEHTOB.

B oOpazoBaTesnbHOM mpoliecce Mo JUCHUIUIMHE HCHOJB3YIOTCS Cleayrolue uHpop-
MAallMOHHBIE TEXHOJOTHH, SBIAIOLIMECS KOMIIOHEHTaMH OJIEKTPOHHOM HH(OPMALMOHHO-
obpazoBarenbHol cpenbl BITIY:

1- Odwunmaneheriii caiit BI'TIY;

2- Cucrema snextporHoro ooyuenuss ®I'60OY BO «BI'TIY »;

3- Cucrtema TecTUpOBaHHMsS Ha OCHOBE €AMHOro mnoprana «/HTepHeT-TeCTMpOBaHUS B
chepe oOpazoBaHHS WWW.i-exam.ru;

4- DnexkTpOHHbIE OMOINOTEUHBIE CUCTEMBI;

5- MynbTuMenuitHOE COMPOBOKICHUE JIEKIIMM U MpakTU4YeCKUX 3aHsTuil Mcmonb3oBa-

HUe caiita www. i-exam.ru. Mcnone3yercsa 6a3a TecoBbIX 3afaHuii no «Heopranuue-

CKOM XMMHUN», BKIIIOUAIOIIET0 TECTOBBIE 3a/1aHUs CIEIYIOIINUX THIIOB:

e C BBIOOPOM OJHOT'O MPABMIILHOTO OTBETA U3 MPEAT0KEHHBIX;

e C BBIOOPOM HECKOJIbKMX MPABHJIBHBIX OTBETOB U3 MPEII0KEHHBIX;

e Ha yCTaHOBJICHHE NIPABWIBHOM MOCJIEI0BATEIILHOCTH B NIPEAIOKEHHON COBOKYITHOCTH;
e Ha yCTaHOBJICHHE COOTBETCTBHUS MEXIYy 00OBbEKTaMH JIBYX MHOKECTB;

e C KpaTKUM OTBETOM (BBO/I JTFOOBIX CHMBOJIOB).

6- Pecypcol ynanenHoro gocryna: Bupryanensiii untansablil 3ai PI'b, Jlans, PYKOHT,

[TOJITTIPE/], YauBepcuTeTcKas 6ubnnoreka, AHOyKce.



http://www.i-exam.ru/
http://www.polpred.com/
http://www.biblioclub.ru/
http://www.ibooks.ru/
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8 OCOBEHHOCTH U3YYEHUA JUCHUIIVIMHBI UHBAJIMJIAMU U JIMIMAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Tpu oOyueHuu JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBSI IPUMEHSIIOTCS a/1all-
TUBHBIC 00pPa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCJIOBUSMH, U3JI0KCHHBIMUA B pa3-
nene «OcoOeHHOCTH peanu3alii 00pa3oBaTEeIbHON MPOrpamMMbl Ui MHBAJIHIOB U JIHIL C
OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBsI» OCHOBHOH 00pa30BaTEeNbHON MPOrpamMMbl (Hc-
M0JIb30BAHME CHEIMATIBHBIX YU€OHBIX MOCOOUN U JUIAKTUYECKUX MAaTEPUAIOB, CIICIUATBHBIX
TEXHUYECKHUX CPEJICTB OOYUYCHHS KOJUICKTUBHOTO M WHIMBHYaJIbHOTO TOJB30BAHUS, MPEIO-
CTaBJICHHE YCIYTI' ACCHCTEHTa (IIOMOIIHMKA), OKA3bIBAIOLIETO O0YYArOIIUMCS HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb H T. I1.) ¢ Y4ETOM WHIUBHUIYaTbHBIX OCOOCHHOCTEH 00yJatoniXxcsl.

Jnis oOydaronmxcsi ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI IIPEAYCMOTPEHBI
ciemyronue GopMbl OPraHU3aIUH MTEAArOTHYECKOT0 MPOoIecca M KOHTPOJIS 3HAHHIA:

- JUIS CJIA0OBUIAIINX

o0ecrieurBaeTCsl HHIUBUAYyAIbHOEC PaBHOMEPHOE OcBelieHue He Mmeree 300 JroKc;

JUTS BBITIOJTHEHUSI KOHTPOJIBHBIX 33JaHUi TMPU HEOOXOJUMOCTH IPEOCTABIACTCS yBe-
JMYUBAIONIEE YCTPOUCTBO;

3aJlaHus Ul BBITIOJTHEHUS, & TAK)KE MHCTPYKIUH O MOPSIKE BHITOTHEHNUS KOHTPOJIBHBIX
3a7aHui 0OPMIISIOTCS yBeIHMUCHHBIM mpudToM (pazmep 16-20);

- IS TIIYXHX ¥ CIa00CITBIIIANTHX:

o0ecrieyrBaeTCsl HATMYUE 3BYKOYCHIIMBAIOUICH ammaparypbl KOJUICKTHBHOTO MOJIb30Ba-
HUS, TIPU HEOOXOAUMOCTH 00yUarOIIUMCS MTPEJOCTABISACTCS 3BYKOYCHIIMBAIONIAs anmaparypa
WH/IMBUYaJILHOTO TOJIb30BaHMSI,

- JUISL JIUI] C TSDKEJIBIMH HApyIICHUSAMHU PEYH, TITyXHX, CIa0OCHBIMAIINX BCE KOHTPOIb-
HBIC 33/IaHUS 110 JKEJTAHUIO MOTYT IPOBOJAMTHCS B IMCBMEHHON opMme.

OcHOBHOIT (OpMOIi OpraHU3aIMX MTEAATOTHYECKOTO MPOIIECCa SIBIISIETCSI HHTETPUPOBaH-
HOoe O0y4YeHHEe MHBAJIHMJOB, T.€. BCE OOydaroluecs y4yarcs B CMEUIAaHHBIX Ipynmnax, UMEOT
BO3MOKHOCTH ITOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMM, JIETUE aIallTHPYIOTCS B COLIUTYME.

9 CIIMCOK JIMTEPATYPbI U UH®OPMAILIMOHHBIX PECYPCOB

9.1 JIuteparypa

OcHoBHas1 TUTEpaTypa
1. Axmeros, H.C. Obmast u Heopranndeckas xumus: yuebuuk / H.C. Axmeros. — 8-e u3n.,
uctp. — M. : Jlans, 2014. — 752 c. (10 2k3.).
2. 'munka, H. JI. O6mas xumus : [yue6.mocodue nis By3os] / H. JI. I'munka ; mox pen. : A. W.
EpmakoBa. — 30-e u3zn., ucnp. — M. : UaTerpain-Ilpecc, 2010. — 727 c. (6 2k3.).
3. [nunka, H. JI. O6mas xumus : [yued.mocobue] / H. JI. I'muaka. — M. : KHOPVYC, 2011. —
746 c. (8 7K3.).
4. Vraii, S1.A. OOuiast u HeopraHuyeckasi XUMHUs: Y4eOHUK NI CTY/I. BY30B, 00YJaIOIIUXCS 110
HarpaBJjeHuto u cremn. «Xumus» / S.A. VYrai. — 4-e u3z., crep. — M. : Beicm. mk., 2009. —
526 c. (18 7k3.).
5. 3agaun u ynpaxHeHus 1o o0IIeil Xxumuu : yued. mocooue s ctya. By3oB / H. JI. I'munka;
non pen. B. A. PabunoBuua, X. M. Pybunoii. - M. : Uuaterpan-Ilpecc, 2011. - 240 c. (16
9K3.).

Jlomo/THUTeIbHAS JIUTepaTypa
1. Apremenko, A.1. CnpaBounoe pykoBoacTBo 1o xumuu / A.WM. Apremenko, 1.B. Tukyno-
Ba, B.A. ManeBanHbIii. — 2-¢ u3M., nepepad. u pom. — M. : Beicmr. mk., 2003. — 366 c. (27
9K3.).
2. I'munka, HJL 3agaun u ynpakHeHUs 1o oOuieid XuMuu: yued. mocodue st CTyI. HEXHUM.
crert. By30B / mox pen. B.A. Pabunouya, X.M. PyOuHnoii. — 26-e u3z., crepeotutn. — JI. : Xu-
Mmus, 1988. — 272 c¢. (15 3k3.).


http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
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3. Epbirun, /1.I1. Metoauka pemieHus 3a/1a4 1o XUMHUH: y4e0. mocobue s CTy. 1e]l. UH-TOB
no 6uou. u xum. crem. / J[.I1. Epeirun, E.A. [Iumkud. — M. : TIpocBemenue, 1989. — 176 c.
(15 7K3.).
4, aiines, O.C. UccnenoBaTenbCKU MPAKTHKYM 110 OOIIEH XUMUU: y4eO. mocodue s CTyI.
o crerl. «Xumus» / O.C. 3aiiues. — M. : U3a-8o MI'Y, 1994, —480 c. (1 3k3.).
5. Knotbko, A.B. Xumus TBepaoro tena: yue0. mocodue ajisi cTyA., o0ydaroumxcs no cruei.
«Xumust» / A.B. Kaoteko, . A. Tlpecusikos, F0./]. TpetrsikoB. — M. : Akanemus, 2006. — 301
c. (19 7k3.).
6. KoopaunanmonHas xumusi: yae0. mocodue ais ctya. By3oB / B.B. Ckomnenko [u 1p.]. — M. :
Axanemknura, 2007. — 487 c. (10 3k3.).
7. KopoBun, H.B. O6mas xumus: yueOHuk i ctya. By3oB / H.B. Koposun. — 10-e u3za., ne-
pepad. — M. : Bercm. mik., 2008. — 556 c. (5 7k3.).
8. Jlunun, P.A. Heopranndeckas xumus B peakuusx: cupaBounuk / P.A. Jluaun, B.A. Mo-
nouko, JI.JI. AugpeeBa. — 2-¢ u3., nepepad., gom. — M. : JIpoda, 2007. — 637 c. (5 7k3.).
9. ®pomnos, B.1. [Ipaktukym mo o0mieil 1 HeOpraHMYECKOW XUMHUU: yued. mocodne i CTY/I.
BY30B, 00yYaromuXcs M0 HanpaBieHUI0 «MeTautyprusy», « XuMu4yecKas TEXHOIOTHs U OHO-
texnonorus» / B.U. ®ponos, T.M. Kypoxtuna, 3.H. [lpimoBa ; mox pen. H.H. I1aBnosa, B.1.
®ponoa. — 2-¢ u3., nepepad., gom. — M. : Ipoda, 2002. — 301 c. (31 3k3.).
10. Xayckpodr, K. CoBpemennsiii kypc obmeit xumun. B 2 1. / K. Xayckpodt, 3. Koncreoun ;
nox pen. B.IL. 3nomanosa ; nep. ¢ anrin. — M. : Mup, 2002. — (JIy4muii 3apyOexHbIii yue0-
Huk). — T. 1.—-539 ¢, T. 2 — 528 c. (13 3K3.).
9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Caiit o xumuu http://www.xumuk.ru/ - 31ech MOXHO HaWTH WHGOPMAIIHIO TI0 pa3-
JUYHBIM paszenaMm XxumMuu. MHtepdeiic B BhICHICH CTENEHU APY>KECTBEHHBIH, MPsIMO C TJaB-
HOM CTpaHMIIbI IOCTYIIHA ObICTpasi HaBUTALUS 110 « XUMUYECKOW IHIIUKIIONICINI.

2. Karasnor o0pa3oBarelbHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. [MonynsipHast OMbIMOTEKa XUMHYECKUX SJIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnexkTpoHHas oubnmoreka mo xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 D1eKTPOHHO-0MOIHOTEYHbIE PeCypPChl
1. Polpred.com O630pCMMU/CrnipaBounuk http:// polpred.com/news.
2. DBC «Opaiir» https://urait.ru/.

dnekmponnbvie HcypHavl

XKypuan Heopranndeckoit xumuu http://www.maikonline.com — exxemecsaHoe mepuo-
JIMYECKOe U3JJaHKue, KOTopoe BBIXOIUT ¢ 1956 roga. TemaTHka >KypHania: CUHTE3 U CBOMCTBa
HEOPTraHWYECKUX COCIMHEHUH, KOOPAWHAIIMOHHBIE COCIUHEHHUS, BBICOKOTEMIIEPATypHBIC
CBEPIIPOBOIHUKH, (PU3UKOXUMHUECKUI aHAIM3 HEOPraHWYECKUX CHCTEM, (pU3nYecKue MeTo-
IIbl UCCIIEIOBAHMS M (PU3MUECKast XUMHUSI PACTBOPOB. PeryisipHO MOSIBIISIOTCS TEMAaTHYECKHE
0030pbI, peleH3UH Ha KHUTHU U cooOlIeHns 0 koHpepeHusax. [lomHoTekcTOBas 37EKTPOHHAsS
BEpCUs JIOCTyIHA TI0 TIOANMHMCKE C cailTa HAydyHOH JJIEKTPOHHOW  OWMOIHOTEKH
http://elibrary.ru.

Kypuan obmeit xumun http://springeronline.com/journal/11176 — 3to KpymHEWIIni
XKypHai B o0nacTé HayuyHOU XuMuH. [IpeaiecTBeHHUKOM 3TOro *KypHaia ObUl MEepBbI poc-
CHUHCKUI XUMUYECKHUN XypHaT «KypHaa pycCKOTO XUMHYECKOTO 00I1eCcTBa», OCHOBAHHBIN B
1869 nnist ocBemieHus Bcex npobieM B o0igacTu XUMHUM. B HacTosiiee Bpemst )KypHai1 OpHeH-
TUpYETCsS Ha MEXIUCIHUIUIMHAPHBIE O0JACTH XMMHUHU (METaJUIOOPTaHWYECKHE COSIMHEHUS,
OpraHUYeCcKHe COCAMHEHUS METANIONIOB, OPraHNYECKHE U HEOPraHMYECKUE KOMILJIEKCHI, Me-
XaHOXHUMHUS, HAHOXUMUSI U T. JI.), HOBBIE JIOCTHKEHHS U JIOJITOCPOUYHBIE PE3yTbTaThl B KAXKIOU
obmactu. B xypHane myOauKyroTcs 0030pbl, TEKYIIHE HAyYHbIE CTAThH, MUCbMA K PEAAKTODPY,
JMCKYCCHOHHBIE CTaTbH, 0030pbl KHUT, COOOIIEHHS U JOKJIaJbl O HayYHBIX KOH(EPEHLHUSX.



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/
http://elibrary.ru/
http://springeronline.com/journal/11176
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CopnepxaHusl M1 aHHOTALMU CTaTEHl PYCCKOM BEPCHM KypHaja MOYKHO MOCMOTPETh Ha caiTe
http://elibrary.ru. ITomHOTEKCTOBBIC BEPCHH CTAaTEl JOCTYITHBI Ha CAiTe IO MOIIHCKE.

Yenexu xumun http://rer.ioc.ac.ru/ukh.htm - caiit xypuana Poccuiickoii AkageMuu
Hayx nMeet HauBbICIIMN UMITAKT-()aKTOP Cpel POCCUICKUX HAyYHBIX JKyPHAJIOB 110 XUMUHU

Xumus u xu3Hb - XXI Bek http://www.hij.ru/ - exxemecsyHbIli HayYHO-TIOMYJISPHBIN
KypHAJL.

Xumus http://him.1september.ru/index.php - anekTpoHHas BepcHsi ra3eThl.

Xumuueckas u Ouosorudeckas 6GeszomacHocts http://www.cbsafety.ru/ - uadopmarm-
OHHO-AaHAJIMTUYECKUI KypHaJ.

Venexu  xumuu http://www.uspkhim.ru/ukh_frm.phtml?jrnid=rc&page=ft - xyp-
HaJl MyOIMKyeT 0030pHI 10 aKTyalIbHBIM MPoOIeMaM XUMHUHU U CMEXHBIX ¢ Hero Hayk. C 2004
T. TOSIBUJIACh BO3MOXKHOCTbH TTOAIMCATHCS HA MJIEKTPOHHYIO (on-line) Bepcuto xypHana Ycme-
XM XMMHHU U OINEPAaTHBHO IOJIy4aTh HOBBIC CTaThU C caiiTa 3a 3 HEJENH IO BBIXOJA B CBET
oyepenHoro Homepa xypHana. C 2006 r. mosiBuiIack BO3MOKHOCTh TPUOOPETATH TOJIHBIE TEK-
cthl ctareil B Buse PDF-¢aiinos. [lonpoOHoctu B pasaene «l[loanuckay. Beimyck uist o3Ha-
KOMJICHHUS B CBOOOJJTHOM JIOCTYTIE. AHTJI. U PyC.BEPCHSL.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlis mpoBesieHNs 3aHATHH JIEKLIMOHHOTO M CEMMHAPCKOI0 TUIA, TPYIIOBBIX M UH/UBU-
JyaJIbHBIX KOHCYJIbTALlMM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAllMH UCHOJIb3YIOT-
Csl ay/IUTOPUH, OCHAIIICHHbIE y4eOHOM MeOesbto, ayTMTOPHOM TOCKOM, KOMIIBIOTEpPOM(PaMu) ¢
YCTAaHOBJICHHBIM JIMLEH3UOHHBIM CIIELUAIU3UPOBAHHBIM [POrPAMMHBIM  00€CIIEUEHHUEM,
KOMMYTAaTOPOM JJISl BBIX0/1a B JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U 3JIEKTPOHHYIO UH(OP-
MalMoOHHO-00pa3oBareabHyt0 cpeny BITIY, MynbTUMETUWHBIMU MPOEKTOPAMH, SKCIO3UIIN-
OHHBIMU JKpaHaMH, y4eOHO-HAIJIAIHBIMU MOCOOMAMHM (TaOIMLbI, MyJIbTUMEIUIHbIE NPE3eH-
tanuu). /g npoBeeHus 1ab0paTOPHBIX 3aHATUHN TAK)Ke UCIOJB3YETCS:

Ayn. 103 «A» YuebHas nabopaTopus HEOPraHUUYECKOM XUMUU
e Cros nucbMeHHbIN 2-MecT. (12 mrT.)
Cryn (25 wrT.)
Cron mpenogasatens (1 mrt.)
Cryn npenogasarens (1 mr.)
[Trorutp (1 mT.)
Cron nabopatopHslit (3 mrT.)
AynurtopHas gocka (1 mt.)
e KoMIpIOTEp C YyCTAaHOBJIEHHBIM JIMIIEH3MOHHBIM CIIELMAIN3UPOBAHHBIM IIPOrpaMM-
HBIM oOecrieueHueM (2 miT.)
e TIlpunrep (1 mr.)
e 8 - moproBeIii kommyTaTop D-LinK mi1st BeIX0o/1a B 971€KTPOHHO-OMOINOTEYHYIO CUCTe-
MY U 3JIEKTPOHHYIO HH(OpMaAIIMOHHO-00pazoBaTenbHyto cpeay BI'TIY (1 mT.)
e  MynbpTUMenuiinbIi npoexTop (1 mrT.)
e DKCMNO3ULMOHHBIN 3KpaH (HaBecHOM) (1 mT.)
e CymuibHbIN mKag
e Becnl EK-410 (Texauueckue)
XuMHueckas nocyaa
o IlltatuBel nyst MPOOMPOK, HarpeBaTeIbHBIE MPUOOPHI, JIA0OpaTOpHAs ToCcyaa
e XMUMHYECKHE PEAKTUBBI [0 TEMATUKE J1a00OPaTOPHBIX paboOT

Y4eOHo-HargIHble TocoOus - claiibl, TaOIUIbI, MyJIbTUMEANIHBIE TPE3CHTALIMH 110
muciumuinHe «Heopranuueckass XumMus»

CamocrosrenbHas padoTa CTyJJCHTOB OPraHU3YeTCs B ayAUTOPUSAX OCHAILEHHBIX KOM-
NBIOTEPHON TEXHUKOW C BBIXOZOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEIY
By3a, B CHELHATU3UPOBAHHBIX JIAOOPATOPHAX MO AUCLUIUIMHE, a TaKXkKe B 3ajlax J0CTyNa B
nokanpHyo ceTh BI'TIY, B mabopaTopuu ncuxooro-neaarornaeckux UCCIeI0BaHuN U Jp.


http://elibrary.ru/
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JIMIICH3MOHHOE TMPOrPaMMHOE O00ECIICUCHHE: OIEPAI[MOHHBIE CHUCTEMBI CEMENCTBA
Windows, Linux; oducusie mporpamMmel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3pa6orumnk: Eroposa U.B., 1okTOp XMMHYeCKHX HaykK, mpodeccop Kadeapsl Xu-
MUHU.
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11 INCT UI3SMEHEHWH U TONTOJTHEHUI

YrBep:kaenune uzmenenuii B PII nas peanuzamuu B 2020/2021 yu. r.

PIT/] obcyxnena u ogoOpena st peanm3anuu B 2020/2021 y4. . Ha 3aceaHUU Ka-
denpsl xumun (mpotokos Ne 9 ot 11.06.2020 r.). B PII]] BHeceHBI cleayroniue n3MEHEHUS U
JIOTIOJTHEHHMS:

Ne usmenenus: 1
No cTpanuilpl ¢ UBMEHEHUEM: TUTYJIbHBIN
JIUCT

HckmrounTh: BxiarounTs:

MUHACTEPCTBO HAVKH 1 BBICHIETO | MUHACTEPCTBO ITPOCBELLEHNSA
OBPA30BAHMS POCCUNCKOU ®EJIE- | POCCUMCKOI ®EJIEPALIUU
PALIUU

YrBep:xkaenune usmenenuii B PILJL nis peamusamuu B 2021/2022 yu. r.
PII/T o6cyxxaena u omobpena mus peanuzanuu B 2021/2022 yu. r. Ha 3aceaHUM Ka-
denpsl xumun (mpotokos Ne 7 ot 14.04.2021 r.).

Yr1Bep:xkaenue uzmenenuii B PILJI nas peanmszanum B 2022/2023 yu. r.

Pabouas nmporpaMma AUCHMILTUHBI IEPECMOTPEHA, 00CYKIeHa B 0JJ00peHA JIJIs peau-
3anun B 2022/2023 ywyeOHOM roay Ha 3acenaHuu kadenpsl (mpoTokona Ne 8 or 26 mas
2022 r.). B PI1/] BHECeHBI ciieyIone U3MEHEHHS U IOTIOTHEHUS:

Ne uzmenenus: 2
Ne crpanuns! ¢ usmenenuem: 97

B Pa3zznen 9 BHeceHbI H3MEHEHHUS B CIIUCOK JINTEPATYphl, B 0a3bl JaHHBIX U HHPOPMAIIMOHHO-

CIPaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE pecypcChl. YKa3aHbl CChIIKH, oOecneyn-
BaIOIUE JIOCTYI O0YUYaIOIMMCS K AJIEKTPOHHBIM YYEOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa-

3oBarenbHbIM pecypeaM ¢ caiita PI'BOY BO «bI'TIV ».




