[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: WeknyaBepa BuranhepHa

JlomKHOCTb:
[lata noanud
YHWKaANbHbINA
a2232a5515

exTop MHUHUCTEPCTBO HAYKHN U BBICHIET'O OBPA30OBAHUS

[5398 WpeHepraaiioeroeyiapcTBEeHHOE OI0ZKETHOE 00pa3oBaTeIbHOE

yupe:keHue BbICIIero oopa3oBaHus
«bJyaroBemeHCKuii rocy1apcTBeHHbIH
neaarornyecKuii yHuBepcuTe

OCHOBHAS OBPA30OBATEJBHAS NTIPOIT'PAMMA
PaGouyas nporpamMma QM CUUNJINHBI

YTBEPXIAIO
JexkaH ecrecTBEeHHO-Te0rpaguuecKoro
(l)al(y.]'lb7 ®I'OY BO «bI'TTY»

1

H.A. Tpodpumuosa

«22% mas 2019 .

PaGouyasi mporpamMma 1M CHHILIHHBI
HEOPTAHUYECKUU CUHTE3

HanpasJienue noaAroroBKu
04.03.01 XUMU

IIpoduas
«AHAJIMTHYECKASA XUMMUA»

YpoBeHb BbICHIEro 00pa3oBaHus
BAKAJIABPUAT

IIpunsTa Ha 3aceqaHnu Kadeapbl XUMUH
(mporoxoa Ne 8 ot «15» mast 2019 1.)

Baarosemenck 2019



AW DN

o Ol

10
11

COJEPKAHUE

[MOACHUTEJIBHAS BAITHUCKA ...
YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE. ...,

COJIEPYKAHUE TEM (PA3IEIIOB) .....eeeeieiieee e,
METOJMYECKUE PEKOMEHJALIMU (YKA3AHUS) JUISL CTYJAEHTOB
I10 U3VUEHUIO JJUCLIATIIIMHDBL ...
MTPAKTUKYM O JIUCIIUATIIMHE . ...
TUJIAKTUYECKUE MATEPHUAJIBI JUIST KOHTPOJISI (CAMOKOHTPOJIST)
YCBOEHHOTO MATEPUATIA . .....oeeeeee e,

[IEPEYUEHb MH®OPMAILIMOHHBIX TEXHOJIOT UM, NCITOJIb3YEMBIX B
ITIPOLIECCE OBYUEHMS. .....ooommie e,
OCOBEHHOCTU WM3YYEHUS [IUCLHUIUIAHBI WHBAJIUIAMU WU
JIMITAMM C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3JIOPOBBA.........
CIIUCOK JIMTEPATYPBI U UTHOOPMAITMOHHBIX PECYPCOB............
MATEPHUAJIBHO-TEXHUUECKAS BABA.......i il
JIMCT UBMEHEHMM W JIOTIOJTHEHMM. ...

26

26
27
27
29



1 HOACHUTEJBbHAASA 3AIIMCKA

1.1 Heab nucuumianHbl: [I03HAKOMUTH CTYJIEHTOB C 3aKOHAMU MPOTEKAHUS XUMHUUYECKUX
peakuuii B HEOPraHMYECKOM CUHTE3€, I03HAKOMUTh CTYIEHTOB CO CBOMCTBAMM RJIEMEHTOB U MX
COCIMHEHUH, OCBOMUTb M OTpPabOTaTh HABBIKM CTYAEHTOB B IIOJYYCHHMH, BBIICICHUH U
UACHTH(HUKAIIMY HEOPTraHMYECKUX BEIIECTB, a Takke CHOPMUPOBATH YMEHHE (DOPMYITHUPOBATH
LEJIM 1 33]]a4 BBINOJIHAEMON y4eOHO-UCCIIe10BaTEIbCKOW PaOOTHI.

1.2. MecTo aucuunjunsl B cTpykrype OOIL:

JucuuruinHa «Heopranuueckuii CHHTE3» OTHOCUTCS K AUCLUILIMHAM IO BBIOOPY 4YacTH,
dbopMupyeMoii yaacTHHKaMu 00pa3oBaTelbHbIX oTHOIIeHHI Osioka b1 (B1.B.J1B.03.02).

Jna ocBoenust qucuuIuiiHbl «HeopraHndeckuil CUHTE3» CTYIEHTBI MCIONb3YHT 3HAHUSA,
YMEHHUS, HABBIKHU, C(HOPMUPOBAHHBIE 32 BpeMsi 00ydeHUs Ha MIIAJIIINX KypcaX YHUBEPCUTETA.

Juciumumnba «Heopranudeckuil CHHTE3» TECHO CBf3aHA C APYTMMH JUCLMILIMHAMMU:
o0rmiell 1 HEOPraHUYeCKON XUMHUeH, pusnueckor XUMHEH, XuMuel snemeHToB. llpenogaBanue
9TUX AMCUUIUIMH JIOJDKHO 0a3MpoBaThCs HA 3HAHUM 3aKOHOB XHMHUHM M 3aKOHOMEPHOCTEH
IPOTEKAaHUsI XMMUUECKUX PEaKLUi.

1.3. IucunmuinHa HanmpaBJieHa Ha (popMHupoBaHue ciaeayrmmux kommnereHumii: OITK-
1, OIIK-2; TIK-1, TTIK-2

- OIIK-1. CnocobeH aHalM3UpOBaTh M HMHTEPIPETUPOBATH PE3YJIbTAaThl XUMUYECKHUX
HKCIEPUMEHTOB, HAOIIOACHUN U U3MEPEHU, HHAMKATOPAMM JIOCTUKEHUS KOTOPOU SIBIISETCS:

e OIIK-1.1 CucremaTuzupyeT M  aHAIU3UPYET  pE3yJNbTaTbl  XMUMHUYECKUX
9KCHEPUMEHTOB, HAOJIIOCHUH, U3MEPEHUH, a TaKkKe pe3ysIbTaThl PAaCYETOB CBOWCTB BEILECTB U
MaTepUasoB.

e OIIK-1.2 IlpeanaraeT MHTEPIPETALUIO PE3YIHTATOB COOCTBEHHBIX IKCIIEPUMEHTOB H
pPacyeTHO-TEOPETUYECKHX pabOT C UCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

e OIIK-1.3 @opmynupyeT 3akiOYeHUs] M BBIBOJABI 10 pe3yjbTaTaM aHalIu3a
JUTEPATyPHBIX JaHHBIX, COOCTBEHHBIX SKCHEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX paldoT
XMMHYECKOW HAPABIECHHOCTH.

- OIIK-2. CnocobeH TpOBOJUTH C COONIOACHUEM HOPM TEXHHMKH O€30MMacHOCTH
XUMHUYECKHH IKCIEPUMEHT, BKJIIOUasi CUHTE3, aHAJIU3, U3yUEHHE CTPYKTYpPbl U CBOMCTB BEILIECTB
Y MaTepUaJIOB, UCCIEIOBAHNE ITPOLIECCOB C X YYaCTHEM, HHAMKATOPAMHM JTOCTHKEHUS KOTOPOU
ABJISETCS:

e OIIK-2.1 PabGoraer ¢ XMMUYECKUMHU BEIIECTBAMHU C COOJIIOJICHHEM HOPM TEXHHUKH
0€30IaCHOCTH.

e OIIK-2.2 CuHTe3upyeT BElecTBa U MaTEpUAIIbl Pa3HOW IMPUPOJBI C UCIIOIb30BAHUEM
UMEIOLINXCSA METOIUK.

e OIIK-2.3 IIpoBoguT cCTaHAAapTHBIE ONEpPALUU JUIS ONPENCIIEHUS XUMHUYECKOTO M
(a30BOro coctaBa BEIIECTB U MaTepUaIOB HAa UX OCHOBE.

e OIIK-2.4 UccnenyeTt CBOMCTBA BEIIECTB M MAaTEPHAJIOB C UCIIOJIH30BAHUEM CEPUMHOTO
HAY4YHOT'0 000pYAOBaHUS.

— IIK-1. Bnageer cuctemoil (yHIaMEHTANbHBIX XHUMHUYECKHX TIOHATUH M 3aKOHOB,
HHIMKATOPAMH JOCTHKEHUS KOTOPOH SBISAETCS:

e [IK-1.1. IloHMMaeT OCHOBHBIE TPUHLMIBI, 3aKOHBI, METOJOJOTHI0 H3yYaeMBbIX
XUMHUYECKHUX TUCIUIUINH, TEOPETUUECKHE OCHOBBI (U3NYECKUX U (PU3HKO-XUMHUYECKHX METO/I0B
UCCIIEJOBAHMSL.

e JIK-1.2. MU cnomp3dyer (yHIaMEHTalbHble XHMHUYECKHE TIOHATHUS B  CBOEH
PO eCCHOHAIBHON e TENHHOCTH

e [IK-1.3. MHTepnperupyeT MOJydYE€HHBbIE PE3yJbTaThl, UCIOJIb3Ys O0a30BbI€ MOHSATHS
XUMHUYECKHUX AUCLUIIINH

— IIK-2. CmocobeH BbIOMpaTh W HWCIOJIB30BATH TEXHUYECKHE CPEICTBA M METOJIBI
UCOBITAHUN JUId pElIEHHUs MCCIEN0BAaTENbCKUX 33Jad  XMMMUYECKOM HalpaBlIEHHOCTH,
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MOCTABJICHHBIX CIEIUAINCTOM 00Jee BBICOKON KBaM(UKAIMK, WHIAMKATOPAMHU JIOCTHIKCHUS
KOTOPOMU SIBJISIETCS:

e [IK-2.1. [TnanupyeT OTAENbHBIC CTAJAUHM UCCIICIOBAHMS MPU HAJTUYMHM OOIIEro TuiaHa
HUP

e [IK-2.2. T'OTOBUT »5J€MEHTHl [JOKYMEHTAllMW, IPOEKThl IUIAHOB U MPOrpamm
OTIeNbHBIX dTarnoB HNP

e [IK-2.3. BpiOupaer TeXHHYECKHE CpEICTBA M METOABl HCHBbITAaHWNM (M3 Habopa
MMEIOIINXCA) ISl pelIeHus ocTaBiaeHHbIX 3aa1a4y HUP

1.4. IlepeyeHb IUIAHMPYEMbIX Ppe3yJbTAaTOB 00y4YeHusi. B pe3ynbraTte u3ydeHHS
JUCUUILIMHBI CTYJICHT JOJDKEH:

— 3HaTh:

* TEOPETHUYECKHE OCHOBBI 0230BBIX XHMHUYECKUX JUCIIUIUINH,

* CTaHJAPTHBIE METOJIbI MMOJYYCHUS, NACHTU(UKAIIUY U UCCIIEIOBAaHUSI CBONCTB BEILECTB
¥ MaTepUAJIOB, IIPpaBHUiia 00pabOTKU 1 0OPMIICHHSI PE3YJIBTaTOB padOThI, HOpMEI Th;

* CTaHJapTHbIE OIEPAIMH 10 NpeUlaracMbIM METOIUKAM;

* OCHOBHBIC MpaBWJIa BJAJICHUS OAa30BHIMH HABBIKAMHM HCIIOJb30BaHUS COBPEMEHHOM
anmnapaTyphbl IpU NPOBEACHUU HAYUHbIX UCCIEIOBaHUN;

— YMmersb:

e pemarh THUNOBBIE Y4YeOHBIE 3a7aud 1O OCHOBHBIM (0a30BbIM) XMMHYECKUM
JUCUHUIIIIMHAM;

e BBINOJHITH CTAHJAPTHBIC JCUCTBUS (KJIACCU(UKAIUS BEIISCTB, COCTaBICHUE CXEM
MPOLIECCOB, CHCTEMAaTU3alMs MJAHHBIX M T.I.) C YYETOM OCHOBHBIX TOHATHH M OOMIMX
3aKOHOMEPHOCTEH, POPMYITHPYyEMBIX B paMKax 0a30BbIX XUMUYCCKUX AUCIUILINH;

* IIPOBOJHUTH MPOCTHIE XUMUYECKHUE OMBITHI MO MPEAJIara€MbIM METOIUKAM;

e BBIOMpATh METOABl JUATHOCTHKHU BEIICCTB M MAaTEPUAIOB, MPOBOAWTH CTaHIAPTHBIC
WU3MEpPEHUS;

e TPHUMCHATH CTAaHIAPTHOE TPOTPAMMHOE OOCCIICUeHUE NpPH TIPOBEACHUM HAYYHBIX
HUCCIENOBAHUN,

— Baagerb:

e HaBBIKAMH palbOTHI C yUeOHOM JIUTEPATypOM TTO OCHOBHBIM XHMHUYECKUM JUCITUTIIINHAM;

e 0a30BBIMH HaBBIKAMH IPOBEJEHUS XMMHUYECKOTO JKCIEepUMEHTa W OGOpPMIICHHS €ro
pe3yIbTaToB;

* HaBbIKAMM IUIAHUPOBAHUS, aHAJIN3A;

e 0a30BBIMH HaBBIKAMH HCIIOJIB30BAaHHUS COBPEMEHHOW ammapaTypbl TpH MPOBEIACHUU
Hay4HbIX UCCIIEJOBAHUM 10 aHAIUTUYECKOW XUMUHU.

1.5 O0mas TpynoeMkocTh AuCHUIUIMHBI «Heopranmdeckuii cuHTE3» cocTaBisieT 3
3adeTHbIX equHUIlsl (Hanee — 3E) (108 yacos).

[Iporpamma mpemycMaTpuBaeT H3y4YE€HHME MaTepuaia Ha JIEKIUSAX U JIA0OPaTOPHBIX
arsaTusX. [IpemycMoTpeHa caMocTosTenbHass padoTa CTYyJACHTOB IO TeMaM U pa3JeliaM.
[IpoBepka 3HaHMI OCyIIECTBISIETCS] PPOHTATBHO, HHAUBUAYAIBHO.

1.6 O0bemM AUCHUIJIMHBI U BUAbI Y4eOHOH 1eiTeJIbHOCTH

O0beM TMCUMINIMHBI M BU/AbI Y4eOHOI 1eATeJIbHOCTH (04Has (popma o0ydyeHust)

Buj yueOHoi padoThI Bcero yacos Cemectp 6
OO01mas Tpya0eMKOCTh 108 108
AyZIUTOpPHBIE 3aHATHS 66 66
Jlexmun 32 32
JlaGopaTopHbie pabOThI 34 34




Buj yueOHoi1 padoThl Bcero yacos Cemectp 6
CamocrosiTensHas padoTta 42 42
Bun uToroBoro KOHTpoJIs: 3auer
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
Y4eOHO-TeMaTHYeCKHil IJIaH
Bcero AyauTOpHBIE Camocr
Ne HaumenoBanue TeM (pa3iaesioB) JacoB 3aHATHSA OSITEJILH
Jlekuuu |JIaGoparopn| 21
ble 3ansTus | Pa00Ta
1 2 | 3 | 4 | 5 | 6
I BBenenune. HeopraHmyecKMidi CHHTe3 M €ro pojib B XUMHH M XUMHYECKOI
MPOMBIILIEHHOCTH
| Baenenue. [Tpeamer u 3a71a4u 4 2 2
HEOPraHUYECKOIo CHUHTE3A. TBepnoe
COCTOSTHUE BEIIECTBA.
JlaGopatopHas padora 1: BBenenue. TexHuka 4 2 2
Oe3omacHocTH TIpu paboTe B JabopaTopuu
HEOPraHUYeCKOTO CHHTE3a. [IpaBuiia
OKa3aHWS [IEPBOM  MEIWIMHCKOW  ITOMOIIY
nocTpajasiiemy. Pacuersl B cuHTese.
XUMHYECKHUE CBSI3U U TUTIBI KPUCTALIOB 4 2 2
TepMoanHaMUYeCKUE TapaMeTphl  CHHTE3a 2 2
HEOPraHUYECKUX COSTMHEHUI
JlaboparopHas pabota 2: Pacuetsr 4 4
TEPMOJMHAMHYECKUX TMapaMeTpoB CHHTE3a
HEOPraHMYECKUX COSTMHEHUM.
KontponbHas pabora: Pacuetsr 2 2
TEPMOJMHAMHYECKUX TMapaMeTpoB CHHTE3a
HEOPraHUYEeCKUX COCJIMHEHNH, CHHTE3
HEOPraHWYECKUX COSIMHEHUI
Il |Metoabl cuHTe3a, BbIIEJIEHUS U OYMCTKU HEOPTraHMYeCKUX COeTUHEeHMIt
OCHOBHBIE METOJbI BBIACICHUS M OYHUCTKH 2 2
HEOPTraHUYECKUX COeTUHEHUI
JlaboparopHas pabota 3: OCHOBHBIE METOJbI 4 4
BBIJICTICHUS W OYHCTKH  HEOPTaHWMUYECKHX
COCJIMHEHUH. Cunres u OYMCTKA
TeNTarkAPOKCOATFOMUHATA HATPHSL.
JlnHaMMKa MOJIEKYJISIPHBIX PEaKITi 4 2 2
Teopusi akTHBUPOBAHHOTO KOMILJIEKCa 4 2 2
Teepmple  pactBOopbl.  TBepaple  (asbl 6 4 2
MIEPEMEHHOTO COCTaBa. TeepnodasHbie
XUMHUYECKUE PEAKIIUH
ITporiecchl Ha TBEPBIX OBEPXHOCTSIX 6 4 2




JlaboparopHas paboTta 4:

Hpez[MeT, o U 3agadd HEOPraHHM4eCKOro
TBepI[OC COCTOJAHHME BCIICCTBA.
IOBEPXHOCTAIAX

CUHTE3a.
IIporieccbl  Ha  TBEPABIX
[omy4enne Na20O, Na202.

JlaGopatopnast ~ pabora  5:
MOJICKYJISIPHBIX PeaKIHiA.
AKTUBHPOBAHHOTO  KOMIUIEKCA
cysbdaTa [IHKa

JnHamuka 4
Teopus
Cunres

Karamuruueckast akTHBHOCTh Ha IIOBEPXHOCTSIX 6

JlaGopatopHas pabora 6: Karamurudeckas
HOBEPXHOCTSIX.
TBEPAOU
noBepxHocThto. [lonyuenne Fe u Cu wus

AKTHUBHOCTD
Bs3aumopeiicTBue

Ha
rasa C

OKCHUIOO0B.

[mapyap! MetayutoB. CBOMCTBA M TTOTTYUCHHE.

SN

JlabopatopHas paborta 7: I'mapuabl MeTayUIoB.
Csorictsa 1 nonydenre. Cuare3 NaH

SN

I'anoreHupl MeTasIoB. CaoiicTBa TIOJIYYCHHC

XWMHUYECKHE PpEAKUUU B Ta30BOH

OO0mue npUHLIMIIBI
BEILIECTB

dasze. 6
Peakumu ocaxaeHHs W3 Ta30BOi  (asbl.
MOJIy4YCHHA IIPOCTHIX

Kucnopon, okcupl 1 IEPOKCHUIBI

6

2

ITosryyeHne HeOPraHUYeCKUX COeITMHEHH 10 peaK UM HOHHOT0 00MeHa

Peakuuu B pacTBOpax 3JICKTPOJIHTOB.

6

2

JlaGoparopHass ~ pabora  8:

Znlo.

["anorenu bt 4
meraiioB. CpoiictBa M moiydeHue. CHHTE3

4

JlaGopatopnas pabora 9: Kucnopon, okcuabl u 6

niepokcupl. Cuntes okcraa xpoma(V1)

Kommekcanie COCAMHCHUS.

AJITFOMUHUS.

Cunres 2
KOMIUIEKCHBIX COCIMHEHUN XpOMa, HUKEJs,

HUTOI'O:

108

32 34

42

I/IHTepaKTI/IBHOC oﬁyqem/le o JTMCHMIIJIMHE

HaunmenoBanue Tem (pa3zesion)

Bun
3aHSATHUSA

®opma
UHTEPAKTUBHOI'Q
3aAHATUSA

KoJ-Bo
JacoB

Beenenne. Ilpeamer wu  3amaum
HEOPraHWYECKOro cuHTe3a. TBepnoe
COCTOSTHHE BEIIECTBA.

JIK

Jlekuus-nuckyccust

N

XUMHUYECKHE CBS3U U THIIBI KpHUCTAJIJIOB

JIK

Jlexuus ¢ onu OxamMu

N

JlaGopatopnast pabora 4:

[Ipenmer, Leau u 3a7a4u
HEOPraHWYeCcKOro cuHTe3a. TBepnoe
cocrosinue BemiecTBa. [Iporiecchl Ha

JIb

PaGora B Masibeix
rpymnmax




TBEpAbIX TMOBepXHOCTsAX [lomydenue
Na20, Na202.
4, JlMHaMKKa MOJICKYJISIPHBIX PEaKIit JIK Jlexmus ¢ ommbOkaMu 2
5 Teepapie pactBopbl. TBepabie ¢asbl JIK Jlexuus ¢ ommbkamu 2
MIEPEMEHHOr0 cocTaBa. TBeprodaszHbie
XUMHUYECKUE PEAKIUU
6 JlaGoparopHass pabotra 7: D'mmpumsl JIb Pabora B ManbIx 4
MeTauioB. CBoWCTBA U IMOJTy4YCHHE. rpymnmnax
Cunre3 NaH
7 JlabopatopHas pabora 9: Kwuciopon, JIb PaboTa B manbIx 4
okcupl ¥ nepokcuabl. CHHTE3 OKchzaa rpymnmnax
xpoma (V1)
8. Peakuuu B pacTBOpax JIEKTPOJIUTOB. JIK Jlexums-nuckyccus 2
UTOro 22

3 COAEP)KAHUE TEM (PA3JEJIOB)
| BBEAEHUE. HEOPTAHUYECKHW CUHTE3 U ETO POJIb B XUMWHU U
XUMHWYECKOM IMPOMBIIIJIEHHOCTA

Beenenue. llpenmer m 3amaum HEOPraHWYECKOro CHHTE3a. HeopraHmdeckuil CMHTE3 M €ro
POJIb B XUMUH U XUMHYECKOM IPOMBITIIIEHHOCTH.

Texnuka Oe3omacHOCTH MpuU paboOTe B JIAOOPATOPUU HEOpraHuueckoro cuHresa. [IpaBuia
OKa3aHusl TIepBOM MEIUIIHCKOM ITOMOIIM MOCTpazaBiieMy. PacyeTs! B ciHTE3e.

TepMoanHaMHUyeCcKue MapameTpbl CUHTE3a HEOPraHWMYECKHX COeNMHEHHH. Vcnonb3oBanue tep-
MOJMHAMHYECKHUX MPEICTAaBICHHUH JUISl OMPEIEICHUS HAIIPABICHHOCTH PEAKIIMiA, BHIOOPa ONTUMAITBHBIX
YCJIOBUIl MX NPOBENEHHs, pacuera KOHCTaHT DPABHOBECUS C II€JIbIO OINpEAENCHUS KOJIUYECTB
UCXOIHBIX BEIIECTB, HEOOXOAMMBIX JJS TMOJyYeHHUs 33JaHHOTO KOJIMYECTBA KOHEYHOTO
HIPOAYKTA.

TBepoe cocTosHHUE BEUIECTBA.

XuMUYeCcKUe CBS3M W TUNBI KpucTawioB. OOmme cBoiicTBa KpHUCTaLIoB. M3omopdusm.
Tepapie pacTBopbl. TBep/pIe (pa3bl nepeMeHHOro cocTaBa. TBepaodasHble XUMUYECKUE PEAKIIUH

Il METOJAbI CUHTE3A, BBIIEJIEHUSI U OUUCTKNU HEOPITAHUYECKHUX

COEJIMHEHUI

OCHOBHBIE METOIBI CHHTE3a, BBIICICHUS W OYMCTKA HEOPraHMYECKUX COEIMHEHHH. THIOBbIC
pacrnpocTpaHEeHHbIE METO/IbI MTOTYYESHHS BEIIeCTB. MeTOo bl TEPMHUECKOTO PA3I0KEeHHsI BEIIECTB
(kapOboHaTOB, HUTPATOB, THUAPOKCUIOB). [lomyueHue comell B BOJHBIX pPACTBOpax M UX
o6e3BoxuBanue. [lonydyenne kapOui0B, HUTPHUIOB, CYIb(GHIOB M NX aHAJIOTOB.

Boinenenue BemiecTB M3 pacTBopa (KpuUcCTalmu3alus, BblcanuBaHue). OcoOEHHOCTH
BBIJIEJICHUSI U3 PAcTBOpa BEILECTB, JAIOLIMX pa3idyuHble KpucTamoruaparbl. OTIeneHue OcajkoB OT
pactBopa ((puIbTpoBaHKE, IEHTPU(YTHPOBAHUE, OT)KUMaHHE, OCAKICHUE U (PUIILTPOBaHUE B aTMochepe
uH(hepeHTHBIX ra30B). BricymmBaHue BeliecTB (Ha BO3AyXe, B TEPMOCTaTax, B SKCUKATOpax Haj
OCYIIUTENSIMHU, XapaKTEePUCTUKA ocymuTenei). OCOOEHHOCTH CYIIKUA KpUCTAIOruapaToB. OuucTka
BEIeCTB (TEePEeKpUCTALIM3ALMS, CyONMMalysl, 30HHAs IUIaBKa, TPAHCIIOPTHBIC pEAKIMH, OYHCTKA
pacTBOpPOB COJIEH ITyTEM HarpeBaHHs MX C COOTBETCTBYIOIIMMH IOPOIIKOOOpPAa3HBIMU METaJLIaMH,
OKCH/IaMH U THIpoKcHaaMu). CriocoOBbl BBIJIENEHHS BEILIECTB B HEOPraHUUECKOM CUHTE3E.

JlnHaMuka MOJIEKYJISIPHBIX PEAKITAIA.

Teopust akTHBUPOBAHHOTO KOMILIIEKCA

Xumus tBepaoro tena. Komnexkrtusasie 3¢ dexTrl. JlehexTs pemerku kpuctania. TBeppie
CHCTEMBI, KPUCTA/UTMYECKOE COCTOSHUE BEIECTBA. DHEPrHsl KPUCTALIMUECKON peIIeTKH. AMOp(hHBIE
TeNa U CTeKJa.

Teopust 00pa3oBaHus 3apoOJIbIIIEH MPOIYKTa Ha TOBEPXHOCTH TBEPIOTO TEJA.
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Tomoxumuueckre peakiwm. [uddysuonnpie peaknuu. OKHCICHHE METAUIOB. XUMHS
TBEP/Oro Tella U MaTeprasioBeieHre. Peakimm ocaxienus u3 ra3oBoi (hasbl.

[potiecchbl Ha TBEPBIX MOBEPXHOCTIX. KaranuTrieckas akTHBHOCTh Ha TIOBEPXHOCTSX

XvMHYeCcKue MpeBpallleHus MOBEPXHOCTU TBEPIbIX Tesl. BianmonelicTBue rasa c Tepaoii
IIOBEPXHOCTBI0. XMMUs IOBEPXHOCTH U F€TEPOrCHHBIN KaTaIus3.

3aKOHOMEPHOCTH TPOTEKAHUS peakluil: a) OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX; O)
JBOMTHOTO 0OMEHA; B) TIPUCOCINHEHUS; T) TBEpAO(a3HBIX.

I'unpuapr MetaruioB. CBOKCTBA U TIOTYYEHHE.

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMY B CUHTE3€ HEOPTaHUUECKUX COSTUHEHHI.

B3aumopeiictBue raza ¢ tBepaoi nosepxHoctbio: cuaTe3 NaH, Na2O, Na,O2, nonyyenue

Fe u Cu u3 okcuuos.

["anorennzpl Metao. CBoiicTsa 1 noirydeHue. Cunres Znlo.

Kucnopon, okcupl ¥ IepoKCcHIbI

Kucnopoaconepxamme KUCIOTHI U UX COJIH.

Cunre3 B opraHudeckux pactBopurersix. CuHTE3 B CKIDKEHHbIX Ta3ax. CuHTe3 coiei
nuokcurennna. Cunres GTopa3oTHbIX cosieid. CuHTe3 (TOpa3oTHBIX COSAMHEHWH KceHoHa. CHHTE3
JIMOKCUTCHIILHBIX COSIMHEHII KCEHOHA.

111 HIOJIYYEHUE HEOPT AHUYECKHUX COEJIMHEHUI 11O PEAKIIUSAM

MOHHOI'O OBMEHA
Peaknuu B pacTBOpax uIeKTpoJaUTOB. Peakumu nBoitHoro obmena. CHHTE3 OCHOBHOTO
kapOoHara Meau (Cu(OH))2CO3). Cunres HUHKaMMOHMICyIbdaTa. Cunres

HUKEJIbaMMOHUICYIb(aTa, rekcarupokcoaatoMuHara Hatpus. Komruiekchble coemvHenys. CUHTE3
KOMIUIEKCHBIX COSIMHEHNI XpOMAa 1 HUKEJIS, ATFOMUHHSL

Merawel 1 HemeTauibl. BoccraHoBiieHME BOJOPOJOM OKCHAOB U XJIOPUAOB C LENBIO
MMOJIy4YCHHA MCTAJUIOB, a TaKXKC OKCHIOB MW XJOPUIOB B HU3IIEH CTEIIEHW OKMCIICHMS.
MerannorepMuyeckie METOAbl MOJYYeHHs METaJIOB M CIUIABOB. JIEKTPOJIUTHUYECKOE
HOJTy4eHHEe BEeUIECTB (METaJUIOB, HEMETAJUIOB, COJICH). XJIOpHPOBAaHUE METANJIOB, HEMETAJUIOB U
OKCHJIOB (XJIOPUPYIOLIME areHThl: XJOp, XJIOPOBOJAOPOJ, XJIOp B MPUCYTCTBUU YIJId,
TeTpaxyjopua yriepona). bpomupoBanue (HarpeBaHrne METAUIOB M HEMETANIOB B Mapax Opoma,

B cMecH Opoma C BOJOpPOAOM, OpOMHMpPOBaHHWE METAJUIOB B CHCTEME BoJa — Opom).
HonupoBaHue (HarpeBaHHe METaUIOB M HEMETAUIOB B Mapax Hojaa, B CMECH HapoB Hoja u
BOJIOpO/Ia, HWOJAMPOBAHHE METAUVIOB B CHCTEME Boja — Moja). BoccraHoBieHue BelecTB

amaJibraMaMy ¥ MeTaJllaMU B BOJHBIX pacTBOpax.
Kapbunpt u anerunenuasl meramioB. Cynab(Guiasl U MONMUCYIbQUIBI LIEIOYHBIX U
IIEIOYHO-3eMEJIbHBIX METAIIOB. [ MApOKCHIbI MeTaluioB. Peakiuu npucoeunenus: cunte3 Cdlo,

Znls.

Harpuif n xammii (ux ouucrtka), Meap, cepedpo (mepepaboTka cepeOpsiHbIX OCTaTKOB),
[UHK, KaJIMHH, pTyTh, OOp, OJIOBO, CBHHEI, a30T, CypbMa, BUCMYT, BaHaJIuH, cepa (OUMCTKA),
celieH, XpoMm, MoymOJeH, Boib(pam, Xyop, Opom, ¥Hom, MapraHerl, >xene30, KOOaIbT, HHUKEIb.
BoccraHoBneHre OKCHIOB U TalOTeHUIOB BOIOPOIOM, METALIOTEPMHYECKUM W JNEKTPOIUTHIECKHUI
METOJIbI, BOCCTAHOBJICHHSI B BOJHBIX pAcTBOpaX HOHOB METAUIOB MeTaUlaMd W T.JI. [lomydenvie
ATIOMUHOTEPMUYECKHM ITyTeM CIUIABOB KEJE30 - XPOM, HKeJIe30 - MapraHell 1 T.11.

FI/II[pI/IHBI IESJIOYHBIX U ISCJTIOYHO3EMCIIbHBIX METAJIJIOB

Kucnopon, okcumel u mepokcunpl. Cunre3 okcuma xpoMa(VI). Okcuapl IIENOYHBIX U
IIEJIOYHO3EMENTBHBIX METAIOB, ME/M, cepedpa, MarHus, MUHKA, KaaMus, pTyTH, 00pa, alFOMUHUS,
BHUCMYTa, BaHAIUs, CEphI, CeleHa, XpoMa, MONMOIeHa, BoNb(hpama, Ho/1a, MapraHIla, skeresa, KoOatbTa U
HUKEJTSL.

[lepokcumpl W TIEPOKCHAHBIE COMH:  TIEPOKCHI  BOJOPOMNQ, TEPOKCHABI IIETOYHBIX U
IIeJIOYHO3EMENTBHBIX METAJUIOB, MEIH, cepedpa, MarHus, KOOAJIbTa, TIGPOKCOOOPATHI HATPHSI M KAJIHS,
TIEPOKCOXPOMATHI U TIEPOKCOAMXPOMA-THI IIETIOYHBIX U MIETIOYHO3EMEBHBIX METAIIOB, MIEPOKCOMOMOIATHI
U TIEPOKCOBOITB()PAMATHI ITIEJIOYHBIX U IETI0YHO3EMEITHHBIX METALIOB.
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Kucnoponconepskamiie KUCIOTHl U UX CONMU. bopHas, KpeMHHEBasi, OJIOBSHHAs, a30THAas,
dbocdopHas, cyppMsHasi, BaHaIueBasi, CEIICHOBAsI, XPOMOBasI, MOIMOICHOBAs, BOJIH(paMOBast, XJIOpHas,
HospcTast.

[anorennpl (0e3BOHBIC M KPUCTAUIOTUIPATHI) IIEJIOYHBIX M IIEIOYHO3EMETbHBIX METAaJIJIOB,
Meau, cepebpa, MarHus, KpeMHHUS, OJI0OBa, Oopa, aFOMHHWS, CBHHIIA, THTaHA, (ochopa, CypbMbl,
BUCMYTA, BaHAJIUsI, CEPBI, CEJICHA, XPOMa, MOJIMOICHA, BOJTh(ppama, MapraHIia, xeJie3a, KoOaabTa, HUKEIISL.

Cynbduapl 1 MONUCYIb(OUIBI METOYHBIX U MICTIOYHO3EMEIBHBIX METAJIJIOB, MEIH, cepedpa,
MarHys, 1MHKa, KaaMusl, pTyTH, Oopa, alFOMHMHHMS, OJI0Ba, CBUHIIA, (pocdopa, CypbMbl, BUCMYTa, XpOMa,
MOIHO/IeHa, BOJTb(Ppama, MapraHiia, xeie3a, Ko0anbTa, HUKeTIs.

['uapoKCcH Bl EIOYHBIX U IIETOYHO3EMENIbHBIX METAJIIIOB, MEH, ITMHKA, ATFOMHHIS, OJIOBA,
CBUHIIA, BUCMYTa, XpOMa, MapraHiia, »eJe3a, KoOabra U HUKe. HUTpUIb! JTUTHSI, MIETIOYHO3EMETHHBIX
METaUIOB, 0OOpa, aIOMHUHMS, KpeMHHUs, TuTaHa, ¢dochopa, BaHaaAMsI, Xpoma, MOIHOJICHA,
BOJIb(PpaMa, MapraHIia, JKeresa.

XUMHYECKUE PeaKkiuu B ra3oBoi (aze. Peakumm ocaxkaenus w3 ra3oBoil ¢aspl. OOmme
MIPUHIIUIIBI TIOTYYCHHSI POCTHIX BEIICCTB

Peakiun npucoenunenus: cuntes Znl, KapOumapl Wi aneTwieHWIpl JUTHS, MEmH, cepeOpa,
IIEJIOYHO3EMEITBHBIX META/UIOB, ATFOMUHUS, BaHAJIMS, XPOMa, MOJIMOJICH, BOJb(pamMa, MapraHi, sKeiesa,
KoOaJIbTa, HUKEII.

Peakmuu B pacTBOpax 3JIEKTPOJIUTOB

KommiekcHeie coenuHeHUs. CHHTE3 KOMIUIGKCHBIX COEAWHECHHUM XpOMa, HUKEIs,
amroMunusi. ['mapokcoconn (KynmpuThl, aJTIOMHHATBI, CTAHHUTBI, CTAHHATBI, TUTFOMOMTHI, (DEppUTHI,
(epparhl MEIOYHBIX U MIETIOYHO3EMEIIBHBIX METAIOB); 0) JIBOMHBIC COJIM: ATOMO- U XPOMOBOKAIHCBBICH
AMMOHHIHBIC KBACIIbI, KATTMAMArHUHXJTOPHI, CyTh(har ammonrs v sxerie3a (11); B) aMMuiakarhl, ruipa3uHarhl 1
aMHUHATBl MM, XpoMa, IMHKA, JKefe3a, KyrndepoHaTsl Memy, >keje3a, HUKEIs, TUMETHITIMOKCUMUHAT
HUKeIsl, o-HUTpo3o-B-Hadronar koOamsra. KapOoHmibl mnepexogHblx MeTauioB. OcoOeHHOCTH
TIOJTYYEeHHS] KOMIUIEKCHBIX COETMHEHMU.

CIIUCOK OCHOBHOM JIUTEPATYPbBI

1. IMaBnoB H.H. O0mas u Heopranudeckast xumusi: Yued.ascryn.sy3oB / [lasnos H.H., 2-
e u3.,nepepad.u gor. - M.: JIpoda, 2009. - 446 c. (27 3x3.)

2. XayckpodTt, K. CoBpemenHsIii Kypc obmeit xumun. B 2 1.: iep.c anran. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2008 - T.1. - 539 c. (13 5k3.)

3. Xayckpodrt, K. CoBpeMenHsIii Kypc obmiei xumuu. B 2 1.: mep.c anrn. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2008 - T.2. - 528 ¢. (14 5k3.)

4. Kmounukos, [.H. Heopraumueckuii cuutes. - M.: Xumus., 1976. - 142c¢. (27 7x3.)

4 METOINWYECKHUE PEKOMEHJIAINUA (YKA3AHUSA) 1JISA CTYJAEHTOB 110
N3YUYEHUIO JUCHUITJIUHBI

OCHOBHOI\/JI J1(SA115%10) I[aHHOfI OUCIHUIIIINHBI ABIISICTCA IIOAr0OTOBKA
BBICOKOKBTM()UIIMPOBAHHOTO  CHEIHATUCTa XUMHUKa CIOCOOHOTO HCCIEAOBaTh 3aKOHBI
IIPOTEKAHUsI XUMUYECKUX PEAKIINN B HEOPTAaHUYECKOM CHHTE3E.

B cBsa3u ¢ sTUM B mpeanaraeMoil mporpamMme 0co0oe BHHMAHHE YIENSeTCS TaKUM
BOHpOCZlM, KakK TeOpCTI/I‘ICCKI/Ie OCHOBBI CHHTE3a HeOpFaHquCKHX BCIIICCTB: MCTAJJIOB H
HEMETAJIOB, OKCUIOB M HX THUAPOKCUIOB, NMEPOKCHUIOB, COJIEH, TaJOr€HHUJ0B, KOMIUIEKCHBIX
COEMHEHMI U Jp.

JlaHHast TUCIUIIMHA MPECIeqyeT 1elib TOAPOOHO 03HAKOMHUTH CTYJIEHTOB CO CBOHCTBaAMHU
AJIEMEHTOB M HMX COEAMHEHWH, CIOCOOCTBOBATH CO3HATEIIBHOMY U TJIyOOKOMY YCBOEHHIO
HEOPraHMYECKON XUMHUU U MOATOTOBUTH CTYJICHTOB K CAMOCTOSITENIBHON padoTe.

OCHOBHBIC 3a1auu OUCHUIIIMHBI 3aKJIHOYar0TCA B OTpa6OTKe HAaBBIKOB B HOJ'Iy‘—IeHI/II/I,
BBIICTICHUH U UJCHTHU(HUKAIIUUM HEOPTaHWMUYECKHUX BEIIECTB, a TakKe yMeHHe (HOpMyITHpOBATh
[[EJIH U 33]]a91 BHITIOJTHSAEMON PabOTHI.

[Iporpamma JIUCHUATIIIMHBL MIOCTPOEHAa B COOTBETCTBMM ¢ TpeboBanusimMu [ocy-
JApPCTBEHHOTO 00pa30BaTEeIBLHOTO CTaHAAPTA.


http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Павлов%20Н.Н.
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OCO0eHHOCTh JAaHHOM JUCLUIUIMHBI COCTOUT B TOM, YTO €€ M3Y4YalOT CTYAEHTHI, KOTOpHIE
yK€ OBJIaJIeTM OCHOBHBIMH 3HAaHUSAMH TIO OOIIEH, HEOPTaHWMYECKOW, (PU3NUECKOH XUMHUHU
y4eOHOTO IJIaHa JaHHOM CHEIHaIbHOCTH U CHOCOOHBI CAMOCTOSITENIFHO PelIaTh MOCTABICHHBIC
3aJaud 1O IUJIAHUPOBAHUIO M OpraHu3alud JaOOpaTOpHOW U CAMOCTOSITENIBHOM paboThl IO
HEOPraHM4eCKOMY CHHTE3Y.

OTnUuuTEeNbHON 4YepTOil JaHHOW NHUCUMIUIMHBI SBIISETCS HANpaBICHHOCTh CTYyJEHTa Ha
CaMOCTOATEJIbHBIN OUCK ITYTH PELICHUS TOCTABJICHHON CUHTETHYECKOM 3a/1a4M.

JIMIIOMUpOBAHHBIN CTIEIMATUCT JIOJDKEH MOHMMATh OCHOBBI HEOPraHM4eCKOro0 CHHTEe3a, 3HATh
MEXaHHU3Mbl XUMHUYECKMX peakLUui, IUIAHUPOBAaTh  AKCIIEPUMEHTBL, YMETh  PAaCCUUTHIBATH
HAMpPaBJICHHOCTh XUMUYECKHX MPOLIECCOB, 33/1aBaTh YCIIOBHS SKCIIEPUMEHTA.

[TporpaMmoii TpeayCMOTPEHO YTEHHE JISKIHI B 00heMe 32 4acoB, MPOBEICHUE JTA00PATOPHBIX -
3aHATHH - 34 YacoB, BHIMOIHEHUE | KOHTPOJILHOM PaboTHI.

Onucanue mnoC/IeI0BaTeIbHOCTH H3yYeHHusi AucHuIUIinHbl «Heopranmueckmii
CHHTE3»!

[Mpu wsydyenuu pucuumiuHbl «Heopranuyeckwii CHUHTE3» HEOOXOJUMO TIIATEIHHO
M3Y4YUTh OOIIMEe BOMNPOCHI M OCHOBHbIE 3aKOHOMEPHOCTM HEOPraHWYECKHUX, OCBOUTHh
TEPMUHOJIOTHIO, «BEPHYTHCS» B JApPYrHe pas3fenbl XuMuM ((puzndeckas, HEOpraHudyecKas u
OpraHvuecKas XUMHS), MOBTOPUTH TpeOyemble g HU3Y4YEHHUsS AaHHOTO IpeaMeTa 3aKOHBI,
IPUHLIUIIBI U 3aKOHOMEPHOCTH.

3areM MNpUCTyNaeM K H3YYCHHIO OTHAEIbHBIX pPAa3AeNoB MUCIHUIUIUHBL, K H3YYCHHIO
KOHKPETHBIX THUIIOB COEAMHEHWH, oOpamas ocoboe BHUMaHME Ha CHOCOOBI CHHTE3a U
PEaKIIMOHHYIO CIOCOOHOCTh KaXIOro Kiacca coeAuHeHud. Kaxnplii crmocod mosydeHus
OIpE/ECNIEHHBIX COEAMHEHUH UMEET CBOU crenuduueckue 0COOEHHOCTH, U U3MEHEHHUE YCIOBUI
MPOBEJICHUS PEAKIMU BeIET K CHIIKEHHUIO BBIXOJA MPOJYKTa, CHUKEHHIO CKOPOCTH Ipoliecca,
CHI)KEHUIO KauecTBa MPOAYKTa U T.JI.

[Ipexxae, yeM MPUCTYNHUTh K BBIMOJHEHUIO 33JaHUN ISl CAMOKOHTPOJS,, HEOOXOAMMO
U3YYHUTh TEOPETUUECKUN MaTepHuall TEMbl: HOMEHKIIATYpy Ul Ka)XJ10r0 KJ1acca HeOpraHM4eCcKUx
COEIMHEHUH, CIIOCOOBI UX MOIYYEHUS U OCHOBHBIE PEAKIUU.

B mpouecce ocBoeHusi AUCIHUIUIMHBI HEOOXOIUMO PETYIISIPHO OOpamarbesi K CIHUCKY
PEKOMEH/1I0BaHHOH (OCHOBHOM U JTOTIOJHUTEIBHOMN) JTUTEPATYPHI.

B «JlaGopaTopHOM TpaKTHKymMe» NPUBOAATCS pa3pabOTKU 00s3aTeNbHBIX  JUId
BBINOJIHEHUS J1a0OpaToOpHBIX paboT. JlaGoparopHble pabOThl BBICTABIIAIOTCS LUKIAMH, BCE
CTYJIEHTBI BBIMOJHSIOT pa3jiudHble paldoThl. JlabopaTtopHbie padOTHI MO HEOPTAHHUYECKOMY
CHUHTE3Y OTJIMYAIOTCA OT BBINOJHAEMOIO paHee Ha 3aHATUAX MO0 JPYTUM JUCHUILIMHAM
HKCIIEPUMEHTA TEM, YTO B OCHOBE MX PAOOTHI JIEKHUT MOJyUYEHUE MPOAYKTA, OCYIIECTBISIEMOIO B
OIIHy WIN HecKoNbKko craauil. [loaToMy BakKHEHWIIMM YCIOBHEM SBJIECTCS TIIATEIbHAsS
JOMAIIHSAS TOATOTOBKA K BBIMOJHSIEMONH pabore, CcOOIMIOJEHHE TEXHUKH O€30MacHOCTH,
BHHUMATENbHOCTh NP BHIMOTHEHUH PAOOTHI.

[locne u3yuyeHUs HECKOJBKHUX TEM IMPEAJaraeTcs BBIIOJHUTH KOHTPOJBHYIO paboTy,
BKJIIOUAIOIME TEOPETUYECKUE 3alaHus, pacyeTHbIE 3aJadyd M 3aJaHus [0 CXEMaM
METaJIJIOOpPraHu4ecKoro cuHTe3a. Kaxioe BhIMOIHEHHOE 33/1aHUE OLICHUBAETCS M0 S-TH OanbHOU
HIKane.

Tema cunTaercs OCBOCHHOH, €CIM MPaBUJIbHBIX MOJIHBIX OTBETOB HE MeHee 50%.

PexomeHnaanuu no noaAroToBKe K 3a4eTy.

[Ipn moarotoBke Kk 3adery oco0oe BHHMAaHHME CIEIyeT OOpaTUTh Ha CleIyIoIIHe
MOMEHTBI:

1. M3yuenue nr000T0 Ki1acca HEOPraHUYECKUX COCIMHEHUN HAYMHACTCS C U3YUYEHUS UX
HOMEHKJIATypbl. 3aTeM cJelyeT H3y4YuThb OCOOCHHOCTH NPOTEKaHHUS XHMUYECKHUX pEeaKIHi,
JIeKale B OCHOBE CIIOCOOOB MOTYYEHHsI ONPEIEeICHHOr0 Kilacca HEOPTraHUYECKUX COeTMHEHUH.
Oco0oe BHMMaHME cleayeT oOpaTUTh Ha U3YYEHHE OCHOBHBIX PEaKIni, XapaKTEPHBIX JUIsl 3TOT0
KJIacca COSAUHEHUH.
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2. CTyneHT [OJDKEH 3HaTh CIOCOOBI TIEpexoJa COCIWHEHWH U3 OJHOrO Kiacca
HEOPraHWYECKUX COoeAuHEeHWH B Apyrue. s 3Toro HeoOXommmo pazduparbes B crocoOax
BBEJICHUS B MOJICKYJTy Pa3IMYHBIX 3aMECTUTEIICH.

Pexomenaauuu no padore ¢ JJuTepaTypoiu:

[Ipn m3y4eHUH NUCIUIUIMHBEI 0CO00€ BHUMAHHE CIEAYeT OOpaTUTh HAa PEKOMEHIyeMbIe
porpaMMoil y4eOHMKH M Yy4eOHBbIE TOCOOHsS, METOJUYECKHE pa3pabOTKH J1abopaTOpHBIX
3aHSTHIA, a TAK)KE HA CIIPABOYHYIO JIUTEPATYPy, IPUBOJUMYIO B CIIUCKAX JIUTEPATYPHI.

3ayer MO HEOPraHWYECKOMY CHHTE3y JOJDKCH II0Ka3aTh TIyOOKOe IMOHMMaHUEe
TEOPETUYECKHX OCHOB HEOPraHWYECKOTO CHHTE3a, YMEHHE CBS3bIBATH OOIIME M YaCTHBIC BOIPOCHL,
YMEHHE CTyJ/ICHTa CBOOOITHO OTIEPUPOBATH TPHMEPAMH U3 PA3TMYHBIX Pa3JIeNioB Kypca U OPUCHTUPOBATHCS B
BOIPOCAX CBSI3U TEOPHH C PAKTHKOM.

Y4eOHO-MeTOIHYECKOE 0DecTieueHHe CAMOCTOSAITe/ILHOI PadoThI CTY1eHTOB 10

AUCHHUIINHE
KonnuectBo
HaunmeHoBaHue pa3jiesia 1acos, B
Ne (Temb1) DopMbl/BUABI COOTBETCTBHH C
CaMoOCTOSITeIbHOI padoThl y4yeOHo-
AUCHHUILIHHBI
TeMAaTHYeCKUM
IIAHOM
1. Beenenue. | MI3ydyeHue OCHOBHOM JIUTEPATYPBI 8
Heoprannueckuit cunrte3 wu | M3ydenue JIOTIOJIHUTEIbHOU
€ro polb B XMMHH WU | JUTEPaTyphI
XUMHUYECKOU POMBIILIEHHOCTH. | KOHCIIEeKTUpOBaHUE — M3YYEHHBIX
HCTOYHUKOB
[TogroroBka K 3a4ery
2. Metonpl cuHTE3A, N3y4yeHne 0CHOBHOM JINTEPATYPBI 24
BBIJICJICHUS] U OUYUCTKU N3yuenue JIOTIOTHUTEIbHOU
HEOPraHN4YECKUX COEIMHEHNUN | JINTEPATypPbl
Odopmnenue nabopaTtopHOi
paboThI
[logroroBka K  KOHTPOJIBHOM
pabote
[ToaroroBka K 3auery
3. [Tonyuenne | I3yueHre OCHOBHOM JINTEPATYPHI 10
HEOPraHW4YeCKUX coeauHeHun | Mzyuenne JIOTIOJTHUTEIbHOU
[0  peakuusM  HMOHHOIO | JINTEPATypbl
oOMeHa Odopmnenue nabopaTtopHOi
paboThI
[ToaroroBka K 3a4eTy
UTOro 42
5 NPAKTUKYM IO JMCIHUIIVIMHE
IInan naGopaTopHBIX 3aHATHH
Ne Tema nabopatopHoii Bcero
/T Tema 3anarus paboTsl 4acoB
| | Beeneuune. IIpenmer w  3amaum | Beegenue. TexHuka 0e30macHOCTH 2
HEOpPraHMYECKOTO CHUHTEe3a. TBepaoe | mpu pabore B naboparopuu
COCTOSIHHME BEIIIECTBA. HEOpraHu4eckoro cuHresa. llpasBuia
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OKa3aHMsI IEPBOM METULIMHCKON TTOMOLI
NOCTpaiaBieMy. PacyeTsl B CHHTE3eE.

PaC‘IeTBI TepMOI[I/IHaMI/I‘-IeCKI/IX
MapamMeTpoB CHUHTE3a HEOPraHWYECKHUX
COEIMHEHMN.

Mert OJIbl CHHTE3a, BBIJICIICHUS U
OYUCTKH HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

OCHOBHBIE METOJBI
OYHCTKHU HEOPraHUYECKUX
coequHeHnii. CuHHTE3 H  OYHCTKA
TeNTaruIpOKCOATIOMUHATA HATPHSL.

BBIACIICHUA H

[Ipenmer, LEJIU 51 3aJ1a4u
HEOPraHW4YecKoro cuHTe3a. TBepaoe
cocrosiHue BemiecTBa. [Ipoueccel Ha
TBEpAbIX NoOBepxHOCTAX [lomydeHue
Na20, Na202.

JuHaMuka  MOJIEKYJISIPHBIX — PEAKIIMM.
Teopusi akTUBUPOBAHHOTO KOMILJIEKCA
Cunres cynbdara uHKa

Karamutimaeckas AKTUBHOCTb Ha
MoBEpXHOCTsIX. B3anMopeiicTBre rasa c
TBEPAOH TOBEPXHOCTHIO. [lomydeHwme
Fe u Cu u3 okcumos.

I'unpuaer  meramnoB.  CpoiicTBa U

nomyyeHue. Cunre3 NaH

[Mony4yenune HEOPraHMYECKUX
COCIMHEHUN M0 PEAKIMSIM HOHHOTO
oOMeHa

lamorennnpr MeramioB. CBoiicTBa U

noy4denue. Cunres Znls.

Kucnopon, oxcumel u
Cunres okcrzia xpoma (V1)

IICPOKCUIBI.

UToro

34

JlabopaTopHBIH NPAKTHKYM

Ne Tembl Jluteparypa Bua 3ansaTuii

1 JlaboparopHass pabora 1: Beenenue. | 4) c. 3-6. JlaGopatopHas
TexHuka 6e30MacHOCTH MpU paboTe B paborta
JTaboparopuu HEOPraHMYEeCKOTro
cunre3a. [IpaBuna okazaHusl MEPBOM
MEMLIMHCKON ITOMOLLH
1ocTpasiaBieMy. Pacuersl B cHHTE3E.

2 Jlaboparoprast pabora 2: Pacuersi | 5)— 70 c. JlaGopatopHas
TEPMOJUHAMHYECKUX apamMeTpoB paborta
CHHTE3a HEOPraHUUYECKHX COSAMHEHUH.

3 JlaGoparopuass pabdora 3: OcnoBHbIe | 4) c. 6-29 JlaboparopHas
METOABl BBIJCIEHUS U  OYUCTKH pabota
HEOPTaHUIECKIX COCTHEHUH.

Cunres u OYHUCTKA
TeNTArUIPOKCOATFOMAHATA HATPYIS.

4 JlaGoparopHas padoTta 4: 6) — 301 c. JlaGopatopHas
IIpenmer, eu u 3amaun | 4) c. 42-44 pabora
HEOPraHW4YeCKOro CuHTe3a. TBepaoe
COCTOSIHME BelecTa. 1IPOLECCH Ha
TBepApIX moBepxHOcTsIX [lomydenne
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Na20, Na202.

JlabopatopHass pabora 5: Jlunamuka | 6) — 301 c. JlaboparopHas
MOJICKYJISIpHBIX ~ peakiid.  Teopus | 4) c. 142-146 paborta
AKTUBHPOBAHHOTO KOMILIEKCa

CunTe3 cynbdara nuHka

JlaGopatopHas pabota 6:|6)—301c. JlabopaTopHas
Karamuriueckas ~ aktuBHOCTh  Ha | 4) ¢. 46-52 paborta
MOBEPXHOCTSIX. B3ammoeiicTBue raza

c TBEPIOU IOBEPXHOCTBIO.

[Tosryuenue Fe u Cu u3 okcuIoB.

Jlabopatopuass padora 7: Tmapumsl | 6) — 301 c. JlaboparopHas
MerawioB. CpolictBa u momydeHue. | 4) c. 44-46 paborta
Cunte3 NaH

JlaGopatopHas pabota 8: I'amorenumsr | 1) ¢. 255-293 JlaGopaTopHas
metawioB. CBoiictBa u monydenue. | 4) c. 205-215 pabora
Cunres Znly.

JlaGoparopuas pabora 9: Kucnopon, | 1) c. 255-293 JlaboparopHas
okcuapl ¥ niepokcuapl. CunaTe3 okeuna | 4) c. 142-146 pabora
xpoma(V1)

Cnucox OCHOBHOM JIUTEPATYPHI

1. [TaBnoB H.H. O6mias u Heopranuveckas xumus: Yue6. ans crya. By3os / [1aios H.H.,
2-e u3., epepad. u gor. - M.: JIpoda, 2009. - 446 c. (27 2k3.)

2.XayckpodTt, K. CoBpemennsiii kypc obme xumun. B 2 1.: ep. ¢ anrn. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2008 - T.1. - 539 ¢. (13 3k3.)

3. Xayckpodt, K. CoBpeMennslii kypc obmieit xumuu. B 2 1.: nep.c anrin. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2008 - T.2. - 528 ¢. (14 3k3.)

4. Kmounukos, [.H. Heopraanuueckuii cuntes. - M.: Xumus., 1976. - 142c¢. (27 3k3.)

5. XKuaxoB B.B. Oprannueckuii u HeOpraHudeckuil cuHTe3: MeToauueckre
peKOMeHIaluu s cTyAeHToB V Kypca.- brarosemenck: M3n-o BI'TIY, 1998. - 70 c. (18 3k3.)

6. Knoteko, A. B. Xumus tBepaoro tema: yued. mocoOue i CTYM., 00yJaromuXxcsl Mo
coern. "Xumus" / A. B. Knoteko, 1. A. [Ipecusixos, FO. JI. Tperbsikos. - M. : Akagemus, 2006. -
301c. (19 7k3.)

JIABOPATOPHAS PABOTA Ne 1. (2 yaca)
BBEJIEHUE. TEXHUKA BE3OITACHOCTH ITPA PABOTE B JIABOPATOPNU
HEOPI'AHMYECKOI'O CUHTE3A. [TPABUJIA OKA3AHMS ITEPBOM MEJIULIMHCKOM
T[TOMOILU ITOCTPATABUHIEMY. PACYHETBI B CUHTESE
KonTtpossHbIe BOIpOCHI
1. TexHuka 06e30MacHOCTH MPH padboTe B Ja0OPaTOPHN HEOPraHMUECKOTO CUHTE3A.
2. TlpaBuna oka3aHusI IEPBOI MEMITMHCKON TIOMOIIIH TTOCTPA/IABIIIEMY.
3. Pacuers B cuHTe3C.
JIABOPATOPHAS PABOTA Ne 2. (4 yaca)
PACYHETBI TEPMOJNHAMMNYECKUX ITAPAMETPOB CUHTE3A
HEOPI' AHMYECKUX COEJIMHEHUI
KoHTpoIBHbIE BOITPOCHI
1. TepmomuHamMuuecKue MPEACTABICHUS sl ONpe/IeNIeHHs HalpaBJIEHHOCTH PEaKLIUi.
2. Hcnomp3oBaHMe ~— TEPMOJMHAMUYECKMX  TIPEACTaBICHWM Uil ONpeeNeHus
HAIPaBJIEHHOCTH PEaKIi, BbIOOpA ONTUMAIBHBIX YCIOBUH X POBECHHS.



http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Павлов%20Н.Н.
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Кнотько,%20Александр%20Валерьевич
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3. Pacyer KOHCTaHT paBHOBECHsI C LEJbIO OMNpPEACNCHHUs] KOJIMYECTB HCXOIHBIX
BEIIECTB, HEOOXOAMMBIX [UI TOJYy4YEHHUS 33aJaHHOIO KOJIMYECTBA KOHEYHOIO
IPOJYKTa.

JIABOPATOPHAS PABOTA Ne 3. (4 yaca)
OCHOBHBIE METO/1bI BBIAEJIEHUSA U OUMCTK HEOPI'AHMYECKUX
COEJMIHEHUWI. CUHTE3 M OUYMCTKA TEINTATUIPOKCOAJIFOMUHATA HATPUS
KoHTposbHBIE BOIPOCHI
Brinenenue BemecTs U3 pacTBopa (KpUCTAILTU3AINS, BEICATTUBAHUE).
OcoOSHHOCTH BBIJICITICHUSI M3 PACTBOPA BEIIECTB, TAIOIINX Pa3INUHbIC KPHCTA/LIOTHAIPATHL.
3. Ornmenenue ocagkoB OT pactBopa ((puiibTpoBaHHMe, UEHTPU(PYTHPOBAHKE, OTKUMAHHE,
ocaxxaeHue v GuIbTpoBaHue B atMochepe MHIU(epeHTHBIX Ta30B).
4. BeicymmBaHHe BeIIeCTB (HA BO3IyXE, B TEPMOCTATaX, B AIKCUKATOPAX HAJl OCYIIMTEISIMHU,
XapaKTEePUCTHKA OCYIIHTEINEH ).

NP

JIABOPATOPHA PABOTA Ne 4. (4 yaca)
I[MPEJMET, HEJIN U 3BAAAYN HEOPTAHMYECKOI'O CUHTE3A. TBEP/IOE
COCTOSHUE BEUIECTBA. [TPOLUECCBHI HA TBEPIbIX TIOBEPXHOCT X ITOJIYYEHUE
NA20, NA202
KontposbHbIe BOIpOCHI
1. Ilpeamer, uenu 1 3a1a4l HEOPraHUYECKOI'O CUHTE3A.
2. TBepaoe cocTosTHUE BEUIECTBA.
3. Ilpouecch! Ha TBEPABIX MOBEPXHOCTX
4. Tepmple CHCTEMBI, KPUCTALTMYECKOEC COCTOSHUE BEIIECTBA. XHMHYECKHE CBSI3H M THUIIBI
KPUCTAJLIOB.
5. Obmme cBoiicTBa KprcTaLioB. VzoMophusMm.
6. TBepaple pacTBOPBL. DHEPrHsl KPUCTALIMUECKON PEIIETKH.
7. AMop¢HBIe Tena u cTeKIa.
8. Teopust oOpa3zoBaHus 3apOAbIILIEH MPOyKTa Ha TOBEPXHOCTH TBEPAOTO Tea.

CuHTe3 nepokcuaa HaTpust

0,2—0,3 r HaTpHSs, OYUIIICHHOTO OT OKCHUIHOMW TUICHKH, TOMEIIAIOT B KEJIE3HOU JIOI0YKE B
TpyOKy W3 TYIOIUJIaBKOTO CTEKJa, 3aKpbhIBAIOT €€ MNpoOKaMH C OTBEpPCTUAMH. TpyOKy
HarpeBatoT cHadana g0 100—150°C. Ilpu sToM oOpa3yercsi OKCHJl HaTpUsl C NMEPEMEHHBIM
KOJINYECTBOM IMEPOKCUAA. 3aTeM NMPOOKU BBIHUMAIOT U TPyOKy HarpeBaroT 10 250°C B TeueHue
10—15 MuH Tnpum cBOOOJHOM JOCTyme BoO3ayXa. I[IpOAYyKT OXJaXJalOT H JOJ0YKY
BBIHUMAIOT.

[lepoxcug HATpUSi MMEET JKENTOBATHIA I[BET, HA BO3JAYyXE IIOCTEIIEHHO pa3laraeTcs.
XpaHUTh €r0 HY>KHO B TUIOTHO 3aKPBITON CKJISHKE WJIM B 3alasHHOW amIlyJe.

JIABOPATOPHAA PABOTA Ne 5. (4 yaca)
JIMHAMUKA MOJIEKYJISIPHBIX PEAKIWIA. TEOPUSI AKTUBUPOBAHHOI'O
KOMIUIEKCA CHUHTE3 CYJIb®ATA IUHKA
KonTtpossHbIe BONpOCHI
3. MonexynspHble CTOJIKHOBEHUS
3.1. Teopusi CTONTKHOBEHU.
3.2. Peaknuu B pactBope. udy3noHHbBII KOHTPOIIb.
4. KoopauHaTa peakiuu 1 epexoaHOe COCTOSIHUE.
5. O0pa3oBanue 1 pacnaj akTHBUPOBAHHOTO KOMILIEKCA.
6. Kak ncrionp3oBate ypaBHeHUE DWpUHTa.
7. TepMOIMHAMUYECKHUE ACTIEKTHI.
8. Peakuuu B pactBope.
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JIABOPATOPHA PABOTA Ne 6. (4 yaca)
KATAJIMTUYECKAS AKTUBHOCTB HA ITOBEPXHOCTSIX. B3AUMOJIEMCTBUE
I'A3A C TBEP/JOM TOBEPXHOCTBIO. ITIOJIYUEHUE Fe U Cu U3 OKCHUJIOB
KonTtposbHbIe BOIPOCHI
1. TBepabie pacTBOPHI.
2. Tepable (pa3pl MIEPEMEHHOTO COCTABA.
3. TBepaodazHble XUMHUYECKUE PEAKITUH.
4. PocT 1 cTpyKTypa OBEpXHOCTEN
4.1. Kak pacTyT KpuCTaJUIbI.
5. AncopOuust Ha MOBEPXHOCTAX
5.1. ®uzncopOLIUs U XEMOCOPOITHSI.
5.2. XeMocopOMpPOBAHHBIEC YACTHIIHI.
5.3. CreneHb aficopOLMK; U30TEPMBI aICOPOIIHH.

JIABOPATOPHAST PABOTA Ne 7. (4 4aca)
I'MAPUIbI METAJIJIOB. CBOUCTBA U ITOJIVUEHUE. CUHTE3 NaH
KoHTposbHBIE BOIPOCHI

1. l'unpuabl MeTamioB

1.1. MonekynsipHbl€ TUAPUIBL.

1.2. ConeoOpa3Hble THIPUIBI.

2. l'anpuabl, MepexoaHBIX METAJIOB.

2.1. T'uppunst 4f- u 5f-anemenTos.

2.2. T'mapunaet 3d-, 4d- u 5d-meTamnos.

3. TpoiiHble TUAPUIBI.

4. T'mapuaHbIe KOMIUICKCHI IIEPEXOIHBIX METAJLIOB.
CuHre3 ruapuaa HaTPUs

Mertannuueckuil HaTpuil OUYUIIAIOT OT OKCHJIOB, OBICTPO IMOMEIIAIOT B CTAJIbHOM JIOAOUKE
B MEPBOE KOJEHO TPEXKOJIEHHON TpyOKH M3 TYroIJIaBKOTO CTEKJa U BBITECHSIOT U3 MpUOOpa
BO3AYX BOJOPOJOM. 3areM TpyOKy B TOM MecCTe, Il MOMEIIeHa JIOJI0YKa, HAarpeBaroT 0
450—500°C B MeJIeHHOM TOKE BOJOPOJa:

2Na+H2=2NaH.

Bonopon mpeaBapuTenbHO XOpoIIo oyumiarT. OO0pa3yromuics THAPHUA MOCTEIIEHHO
KOHJIEHCHPYETCs B BUJIe Oesoro HajeTa Ha OoJsiee X0JIoIHOM yacTu TpyOoku. Korga coGepercs
HEO0XO0AMMOE KOJMYECTBO THAPHUAA, TPYOKY OXJIaAal0T B TOKE BOJAOPOJa M CEPEIHMHHYIO
4acTh TPYOKHU 3aMauBarOT MO0 nepeTsokkaM. ONMUCcaHHBIA coco0 04YeHb TpyJaoeMKkuil. ['unpuna
MOJIy4yaeTcsl Majo BCIEICTBHE HEOONBIIONW CKOPOCTH PEaKIMU U HU3KOW YIPYrOoCTH €ro
napa. [loutu Bech HaTpUil OCTaeTCs B JIOJAOUYKE. ITOT HATPUN TOKE MOTJIOMIAET BOJOPOJ, HO
KOJIMYECTBO BOJOPOJA B HEM 3HAYUTEIbHO MEHbBIIIE TEOPETUUECKHU PACCUUTAHHOTO.

Iunpun watpuss NaH - Genbrit mopomiok, MHOT/AA C cepoBaThiM OTTEHKOM. Ha Bo3myxe
HECTOEK. XPaHUTh €ro CJIEIyeT TOJIbKO B 3alasHHOW aMITyJIe.

JIABOPATOPHAS PABOTA Ne 8. (4 yaca)
I'AJIOT'EHU]IBI METAJIJIOB. CBOVICTBA U ITOJIYYEHUE. CUHTE3 Znl>
KontposbHbIie BOpockl
1. T'anorenoBoaopoasl 1 nonsl HX2™, HoX3™ u ap.
1.1. 'unpua-ranoreHu il METaJIOB.
2. I"'anorennapl MeTaJJIOB
3. CTpoenune KpucTauIMIecKuX raoreHua08 MXn
3.1. MoHnoranoreauasl. ['aoreHuapl MEI0YHBIX METAJLIOB.
3.2. JluranoreHuasl.
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3.3. Husmne ranorenuas! snemenTos A n IVA rpynm.
4. KoMIuIeKCHBIE TaJlOreHU/Ibl, OKCO- ¥ THAPOKCOTAIOTCHUIBI

JIABOPATOPHAS PABOTA Ne 9. (4 yaca)
KHUCIJIOPO, OKCUbI K ITEPOKCUJIbI. CUHTE3 OKCUJA XPOMA (V1)
KoHTposbHbIe BOITPOCHI
5.1. Monekyna Kucnopoaa U KaTUOH IMOKCUT€HUIIA
5.2. O30H ¥ 030HUIEL.
6. [IpocTbie OKCH/IBI METAILIIOB
6.1. Huzmme oxcuibl pyouanst u 1e3usl.
7. OKcubl xKene3a, aTFOMUHNS, MapraHiia 1 CBUHIIA
8. 'mapoxcoconu (OCHOBHBIE COJIN)
Cunre3 noaua HUHKA

HWonua nuHKa MONy4aroT MpU CMEUIMBaHMM | Mac. 4. IMHKOBOM MbUIM WJIM MEJKHX
CTpy’eK LIMHKA ¢ 3 Mac. 4. #ona, 10 mac. u. Bozsl 1 10 Mmac. u. sTaHona. Moa npexsaputeasHo
pactupator B crynke. PactBop HarpeBaioT. Ilocie uCYe3HOBEHHSI OKpPAacKd pacTBOP
OT(UIBTPOBBIBAIOT U BHIIAPUBAIOT J0cyXa. [Ipu 3TOM mosrydaercsi IpoayKT, 3arps3HEHHBIH OC-
HOBHBIMU COJISIMU IIUHKA. J{JI1 OYUCTKHU €r0 MOMEMIAIT B TPEXKOJIEHHYIO MPOOUPKY C
ra3ooTBOJHOW TPYOKOW M, MPUCOECIUHUB MPOOUPKY K BaKyyM-Hacocy, HarpeBaroT a0 400°C.
[Ipn sToM OecUBETHBIH KPUCTANIMYECKUN HOAMA LIMHKA 00E3BOXKUBACTCS, BO3TOHSETCA U
OCelaeT Ha XOJOJHBIX CTEHKaxX NpPOOHPKU. BBHUIYy CHIIBHOW THUTPOCKOMMYHOCTH HPOJYKT
3amanBaroT B ATOH ke mpoOupKe.

JUis TOody4eHusT KPHCTALIOTHIpATa CHIPOM MPOAYKT PACTBOPSIOT TPH KOMHATHOMN
TEMIEpaType B MUHUMAaJIbHOM KOJMYECTBE BOJbI, (GUIBTPYIOT U GUIBTPAT OXJIAXKAAIOT 10 MH-
Hyc 5-10 °C. IIpu temnepatype Hmxe 0 °C BoikpuctamuzoBbiBaercs Znlz2-2H20.

Honun nunka — 6ecuBeTHOe (MU 0enoe), CUIbHOTUTPOCKOMUYHOE BEIIECTBO. XPaHUTh
€ro Hy’>KHO B 3aIlastHHOM aMIryJie.

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4HbIe CPEACTBA, IOKA3aTEJM M KPUTEPHH OLCHMBAHUSA KOMIIETCHIM I

HNupexc Ounenovnoe IHokazarenu Kpurepun onenuBanuns
KoMIerTe CpeacTBO OlLleHUBAHUS c¢()OpMHPOBAHHOCTH KOMIIETEHM
HIIMHU

OIIK-1 | Otuer o Huzknii — CTaBUTCH, €CIIu JOIYIECHBI
1ab0paTOpHON | HEYAOBIETBOPUTEND | CYHIECTBEHHbIE  OmMMOKH (B Xolze
pabore, HO OKCIICPUMEHTa, B OOBSICHCHUH, B
YCTHBIN OTBET odopmiieHUn paboTHI, M0 TEXHHUKE
Ha 0€301acHOCTH, B pabOTE C BEIIECTBAMU U
nabopaTopHOM npudopamu), KOTOpbIE HE UCIIPABISIOTCS
3aHATAN JIaXKe 110 YKa3aHUIO TTPEnoaaBaTes.

IToporosslii — | cTaBUTCS, €CIIM JONYyLIEHBl OJHA-IBE
YAOBJIETBOPUTENILHO | CyIlIECTBEHHbIE  OmIMOKM (B Xoje
HKCIIEPUMEHTa, B OOBACHEHUH, B
obopmieHun paboTHI, M0 TEXHHKE
6e3omacHOCTH, B paboTe C BEeIeCTBAMHU U
npudopamu), KOTOpbIE HCHPABISIOTCS C
ITOMOIIBIO MPENOAABATEIS.

bazoBblit — xopomio | a) pabora BBINOJIHEHa NpPaBUIbHO, 0€3
CYIIIECTBEHHBIX OLIHNOOK, ClIeJIaHbI
BBIBO/JBI,
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6) JOIMYCTUMBI: HCIIOJIHOTA HPOBCACHUA
nIn O(l)OpMJ'IeHI/IH OKCIICPUMECHTA, OJHA-ABEC
HCCYIICCTBCHHBIC OIIMOKH B IMPOBCACHUN

wim  0QOPMICHUH  SKCIEPHMEHTa, B
npaBuiaax pabOTBl ¢  BEHIECTBAMH U
prOopaMu

Bricokuii — OTIIMYHO

a) paboTa BBIMOJIHEHA TIOJHO, MPABHIILHO,
0e3 CYIIEeCTBEHHBIX OIIMOOK, CIeNaHbI
BBIBO/IBI,

0) SKCIIEPUMEHT OCYIIECTBIICH IO TUIaHy C
YYeTOM TEXHHUKH O€30MacCHOCTH W TPaBUII
paboTel ¢ BemecTBaMH U TpuOOpamu;
B) UMCIOTCS OpPTraHM3AIMOHHBIC HABBIKU
(mognep>KMBaeTCsl  YKCTOTa  pabodero
MecTa WM TOPSAJAOK Ha CTOJE, SKOHOMHO
HCIIOJIBb3YIOTCS] PEAKTHBBI).

Konrtposbnas | Huskuit — JOIyCTHJI YHCJIO OMMOOK U HEIOYETOB
pabora HEYJIOBJIETBOPUTENb | IPEBOCXOJAIIEE HOPMY, IpPU KOTOPOii
HO MOJKET OBITh BHICTABIICHA OIICHKA «3»
[Toporosbrii — €CIIM CTYJIEHT IPABUJIBHO BBIOJHHUI HE
YIOBJICTBOPUTEIBH | MEHEE TOJOBUHBI Pa0OTHI WIIN JOIYCTHII:
0 He OoJiee ByX IpyObIX OIIMOOK; WM HE
Oosiee omHOM TpyOOW M OJHON HerpyOoi
OIMOKM W OJHOrO HEJOoYeTa; WIH He
Oosiee IBYX-TpeX HETPyOBIX OMIMOOK; WK
onHON Herpy0Ooil ommOku U  Tpex
HE/IOYETOB, WJIM TPH  OTCYTCTBUH
OLIMOOK, HO IPU HAIWYUU YEThIpeX-IATH
HE0YETOB.
bazoBbIif — XOpOIIO | CTYJEHT BBINOJIHUI PabOTy IMOJIHOCTHIO,
HO JIOMyCTWUJ B Heil: He Oosiee OAHOMN
Herpyooi ommOKH M OJHOTO HexoueTa
WK He O6oJiee IBYX HEA0YETOB
Beicokuit — | paboTa BbINIOJIHEHA 0€3 OIMOOK, YKa3aHbI
OTJINYHO BCE pacueTHble (OPMYIBI, CIMHHUIIBI
u3MepeHusi, 0e3 OIMOOK BBIMOIHEHBI
MaTeMaTHYECKHUE PACUEThI
OIIK-2 | Otuer o Huzkwnii — CTaBUTCH, eCcJIn JOIYLIEHBI
1ab0paTOPHON | HEYNOBIETBOPHUTENb | CYyIIECTBEHHbIE  OomMOKH (B XOJe
pabore, HO HKCIIEPUMEHTa, B OOBACHEHUH, B
YCTHBIN OTBET opopmieHnn padoTHhl, [0 TEXHHKE
Ha Oe3omacHoOCTH, B paboTe C BEIeCTBAMHU U
nabopaTopHOM npudopamu), KOTOpbIEe HE UCIIPABISIOTCS
3aHATUHU JlaKe M0 YKa3aHMIO NMpernojaBaTes.
[Toporosbiii — CTaBUTCS, €CIIM JOIYIIEHBI OJIHA-]IBE
YIOBJIETBOPUTENHHO | CYyIIECTBEHHBIE  OWMOKHM (B XOfe

OKCIIEPUMEHTa, B OOBSICHCHHH, B
odopmiieHUH paboTHI, 0 TEXHHKE
0€301acHOCTH, B pabOTE C BEIIECTBAMH U
npudbopamu), KOTOPbIE HCIPABISIOTCS C
TTOMOIIBIO MPEITOIaBaTEIS.
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ba3oBblii — xopor1o

a)paboTa BBINOJHEHA TpPaBUJIbHO, 0Oe3
CYILECTBEHHBIX OIIMOOK, ClIeTIaHbl
BBIBOJIBL;

0) IOMyCTHMBI: HEMOJHOTA IPOBEICHHS
Wi 0OpPMIICHHS SKCIIEPUMEHTA, OJTHA-]IBE
HECYIIECTBECHHBIC OIIMOKH B IPOBEICHUH

wi  oQOPMICHMH  SKCHEPHMEHTa, B
npaBwiIax pabOTBl C  BEHIECTBAMH |
npubopamu

Bricokuii — oTIHYHO

a) paboTa BBIOIHEHA IOJIHO, MPABUIIBHO,
0e3 CyILIECTBEHHBIX OLIMOOK, CJEIaHbl
BBIBO/IbI;

0) IKCIIEpPHUMEHT OCYIIECTBIIEH IO IJIaHY C
y4EeTOM TEXHHUKH 0€30MacHOCTU W IIPaBHII
paboTBl C BeHIECTBAaMH M TpuOOpamu;
B) HMEIOTCS OpraHU3alMOHHBIC HAaBBIKH
(mopnepxuBaeTcst  yMcrora  paboudero
MECTa W TOPSJIOK Ha CTOJIE, SKOHOMHO
UCHOJIb3YIOTCSI PEAKTUBBI).

OIIK-2 Kontponbnas | Huskuii — JOMYCTHJI YHCIIO OIHUOOK M HEAOYETOB
pabora HEYJIOBJICTBOPUTENb | MIPEBOCXOAIIEE HOPMY, TPH KOTOPOIi
HO MOJKET OBITh BBICTABJICHA OIIEHKA «3»
[Toporossiii — €CIIM CTYIEHT MPaBUJIbHO BBHIMOJIHUI HE
YIOBJIETBOPUTEIBH | MEHEE TOJIOBUHBI Pa0OTHI WIIN JOIYCTHIL:
0 He OoJyiee BYX IpyObIX OIIMOOK; WM HE
Oosiee oHOM TpyOOW M OJHON HerpyOoi
OMMOKK W OJHOTO HEIouYeTa; WIM He
Oosiee IBYX-TpeX HETPyOBIX OMIMOOK; WK
onHON Herpy0Ooil ommOku U  Tpex
HE/IOYeTOB; WJIM TpPH  OTCYTCTBHH
OLIMOOK, HO IPU HAIWYUU YEThIpeX-MATH
HEJ/IOUETOB.
bazoBbIif — XOpOIIO | CTYJEHT BBINOJIHUI PabOTy IMOJIHOCTHIO,
HO JIOMyCTWUJ B Heil: He Oosiee OAHOMN
HerpyOoi omMOKH M OJHOTO HexoueTa
WM He 060Jiee IBYyX HEA0YETOB
Beicokuit — | paboTa BbINIOJIHEHA 0€3 OIMOO0K, yKa3aHbl
OTJINYHO BCE pacueTHble (OPMYIBI, CIMHHUIIBI
u3MepeHusi, 0e3 OIMOOK BBIMOIHEHBI
MaTeMaTHYECKUE PacueThl
I1K-1 Ortuer 1o Huzknii — CTaBUTCH, €CIIu JOIYIECHBI
71a00paTOpHOIl | HEYAOBIETBOPUTENb | CYLIECTBEHHbIE  OmMOKM (B Xojze
paborte, HO DKCIIEPUMEHTa, B OOBSICHEHUH, B
YCTHBIH OTBET opopmiieHun paboTHI, 0 TEXHUKE
Ha 0€301acHOCTH, B pabOTE C BEIIECTBAMH U
1abopaTOpHOM npubopamu), KOTOpbIe HE UCTIPABISAIOTCS
3aHSATHH JIaXe M0 YKa3aHUIO MPEeno/1aBaTels.
[ToporoBbrii — CTaBUTCS, €CIU JIOMYIIEHbl OJIHA-/IBE
YAOBJIETBOPUTENIbHO | CyIIECTBEHHbIE  OomMOKM (B Xoge

DKCIIEPUMEHTa, B OOBSICHEHUH, B
obopmieHun paboTHI, M0 TEXHHKE
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Oe3omacHOCTH, B pabOTE C BEUIECTBAMHU H
npudopamu), KOTOpbIE HCIPABISIOTCS C
IIOMOILBIO MPENOAABATENS.

ba3oBblii — x0po1110

a)paboTa BBINIOJHEHA TNPaBWIBHO, 0€3
CYIIIECTBEHHBIX OIINOOK, ClIeITaHBI
BBIBO/JIBL;

0) JOMYCTHMBI: HETMOJHOTa IPOBEIACHUS
WM 0(OPMIICHUS SKCIIEPUMEHTA, OJ[HA-]IBE
HECYIIIECTBEHHBIC OIIMOKHA B TPOBEICHHUU

wim  0QOPMICHUH  SKCIEPHMEHTa, B
npaBuiaax pabOTBl ¢  BEHIECTBAMH U
prOopaMu

Bricokuii — OTIIMYHO

a) paboTa BBIMOJIHEHA TOJIHO, MPABHIILHO,
0e3 CYIIECTBEHHBIX OIIMOOK, CeJIaHbI
BBIBOJIBL,

0) PKCIEPUMEHT OCYIICCTBIICH T10 IUIaHY C
YYeTOM TEXHHKH O€30MaCHOCTH W TIPaBHUII
paboOTBl ¢ BelIeCTBAaMH M MPHOOpaMH;
B) HUMCIOTCS OpPTraHW3AIMOHHBIC HABBIKU
(mommepKMBaeTCsl  YKMCTOTa  padodero
MeCTa M TOPSAJOK Ha CTOJE, SKOHOMHO
HCIIOJIBb3YIOTCS] PEAKTHBBI).

[1K-1

VYyeOubie
3a7a4u

Huzkuii —
HEYI0BJIETBOPUTEID
HO

JIOITYCTHJI YUCJIO OTMOOK U HEI0UETOB
MIPEBOCXOIAIIEEe HOPMY, IPU KOTOPOU
MOJKET OBITh BBICTABJICHA OIICHKA «2)

[ToporoBbiii -
YAOBJIETBOPUTEIHHO

CTY/ICHT NIPAaBUIILHO BBIMIOJHIII HE MEHEE
MIOJIOBUHBI Pa0OTHI WIIH AOMYCTHII: HE
6osee IByX rpyObIX OMIMOOK; HIIK HE
Oosee ogHOM rpy0oit 1 0JTHOM HerpyOoi
OLIMOKH U OJTHOTO HEJI0YETa; U He
0osee IBYX-TpeX HErpyObIX OIMOOK; WIH
OJIHOW HEerpyOo# OIMIMOKHU U Tpex
HE/I0YETOB; WIIA NIPU OTCYTCTBUH
OLIMOO0K, HO MPH HATMYUH YEeThIpeX-TISATH
HEJIOYETOB.

ba3oBslii — xopo1o

CTYJICHT BBIMIOJIHUI pabOTy MOJTHOCTHIO,
HO JIOITYCTHJI B HEM: HEe 0oJiee OqHOM
Herpy0oii oKy U OTHOTO HeloueTa
WK He 0oJiee IBYX HEJJ0YETOB

BrIcokuii — oTIIMUHO

paboTa BhIMIONIHEHA O€3 OIMOO0K, YKa3aHbI
BCE pacyeTHBIC (OPMYIIBI, SAMHHIIBI
U3MepeHus, 6e3 OMMOOK BHITOIHEHBI
MaTEeMaTHYECKHUE PACUCTHI

[1K-1

KonTponbHas
pabora

Huskuii —
HEYJIOBJIETBOPUTEIIb
HO

JOMYyCTUJI YHUCJIO OMIMOOK M HEI0YETOB
MIPEBOCXOJSIee HOpMY, IpHU KOTOPOM
MOJKET OBITh BBICTABIIEHA OIIEHKA «3»
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HOpOFOBBIﬁ— CCJIn CTYACHT NPpPaBUJIbHO BBIIIOJIHUII HC
yIOBJICTBOPUTENFH | MEHEE HOJIOBHHBI PaOOTHI WIIM JOIMYCTHUIL:
0 He Oojee ABYyX TpyOBIX OIIMOOK; WM HE

Oosnee ogHOM rpy0Oil M OJHOW HErpyOon
OMMOKA W OJHOTO HEIOYeTa; WIA He
0oJiee IBYX-TpeX HErpyObIX OMNOOK; WIIN
omHON HerpyOoil ommOKH U  Tpex
HE/IOYETOB, WM TPH  OTCYTCTBUH
OIMOO0K, HO MPHU HAIWYUH YETHIPEX-TIATH
HEJIOYETOB.

bazoBeIif — XOpOIIO | CTYJAEHT BBIIOJIHUI PabOTy IMOJIHOCTHIO,
HO JIONMYCTWJ B HEW: He OoJsiee OHOM
HerpyOOi OmMOKM M OJHOTO HexoueTa
WK He OoJiee IBYX HEJJOUETOB

Bricoknii — | paboTa BhINOIHEHA 0€3 OMNOOK, YKa3aHbI
OTIMYHO BCE pacueTHbIe (OPMYIBI, CIUHHIIBI
u3MepeHusi, 0e3 OIIMOOK BBITIOJHCHBI
MaTEeMaTHYECKUE PACUCTHI

6.2 HpOMe)KyTO'lHaﬂ aTTeCTanusa CTYACHTOB M0 JTUCIHUIIJINHE

IIpomexyTOouHast arrecTanys sABJSIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYACHTOB, NMPUOOPETEHHBIX B IPOLECCE M3YyYEHUS AUCUUILIMHBL. DopMoil mpoMeKyTOuHOM
aTTeCTalMU 110 JUCUUIUINHE ABIISIETCS 3a4ET.

g oneHuBaHUSA PpE3ylbTATOB OCBOCHUS JUCLMUIUIMHBL IPUMEHSETCS CIEAYIOLIUE
KPUTEpPUU OLICHUBAHUS.

Kpurepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

OueHka «3a4TeH0» BBICTABIIAECTCS CTYACHTY, €CIIU:

1. BOmpOCH! pacCKpHITHI, U3JI0KEHBI JIOTUYHO, 0€3 CYILIECTBEHHBIX OIINOOK;

2. TIOKa3aHO YMEHHE WUIIOCTPUPOBATH TEOPETHUECKUE TIOJIOKEHUS! KOHKPETHBIMHU
IpUMepamu;

3. TIPOJIEMOHCTPUPOBAHO YCBOCHHE paHee H3yUEHHBIX BOIMPOCOB, C(HOPMHUPOBAHHOCTH
KOMIIETECHIIUH, YCTOMYUBOCTD UCIIOIb3YEMBIX YMEHUN U HABBIKOB.

JomyckaroTcst He3HAYUTEIbHBIC OIIHOKH.

OneHka «He 324TEHO0» BBICTaBIISIETCS, €CIIN:

1. He packpbITO OCHOBHOE COJIepKaHue YUeOHOIro MaTepuana;

2. oOHapy>Ke€HO HEe3HaHHe WIM HENMOHHMMaHue OoJblledl mium Haulojiee Ba)KHOW YacTh
y4eOHOro MaTepuarna;

3. gomymieHbl OMIMOKKA B OINPENCICHWH TOHSATHH, KOTOpBIE HE WCIPABICHBI MOCTe
HECKOJIbKMX HaBOJAIIUX BOIIPOCOB;

4. He chOpMHUPOBAHBI KOMIIETEHLIUN, YMEHHUS U HABBIKHU.

YUYEBHBIE 3AJIAYN
JHepreTuKa U HANPABJIEHHOCTh XHMHYECKUX PeaKIHii.

1. CranapTHEIH, TermnoBoi 3¢ddekT peaxmmy 2CUO (k) <> Cn20 (k) + /202 (r) mpu 298 K
paseH 163,2 x/[x/monb. Paccunraiite cranaapTHyto Termioty oopasosanus Cu20 (k) npu 298 K.

2. YcTaHOBUTE BO3MOXXHOCTh (MM HEBO3MOKHOCTb) CAMOIPOU3BOJBHOTO MPOTEKAHUS
peaxiuu 2CUO (k) <> Cu20 (x) + /202 (r) mpu 298 K (0TBET MOATBEPAUTE PACUETOM).

3. YcraHoBUTE BO3MOXXHOCTh (MJIM HEBO3MOXKHOCTH) CaMOMPOU3BOJIBHOIO IMPOTEKAHUS
peakuuu PtCly (x) + Cl2 (r) — PtCls (x) mpu 298 K (0TBET moATBEpIUTE PacyeTOM).
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4. Kakoe u3 1Byx HepaBeHCTB AS%os > 0 mmn AS%gg < 0 0TBeUaeT M3MEHEHHUIO YHTPOIINHY B
nporieccax: 1) muaBieHus baa; 2) KUTIEHUs BOJBL, 3) cHTe3a aMMuaka? OTBET MOsSICHUTE.

5. Bo3MOXHO 1M CaMONpPOM3BOJIBHOE TEUEHUE  DHJOTEPMUYECKOW  peakluH,
comnpoBoXKAarolIerics yobuibto sHTporuu? OTBET MOSICHUTE.

6. He npou3Bo/is BHMUCIEHHH, ycTaHOBUTS 3HaK AS%208 CIIEIyIOMIIX MPOIECCOB:

2NH3 (r) = N2 (1) + 3H2 (1)
2NO (r) + O2 (r) = 2NOz2 (1)
Ca0 (x) + CO2 (r) = CaCOs3 (k)
2H2S + O2 (1) = 2S (k) + 2H20 (k).

7.11onb3ysch CIpaBOYHBIMH JAHHBIMU, YCTAHOBUTH, BO3MOXKHO JIM TIpU TemrepaTtypax 298 u
2500 K BoccraHOBJIE€HHE TUOKCHAA TUTAHA IO CBOOOAHOTO METaJlIa 110 CXeMe:

TiO2 (k) + 2C (rpadur) = Ti (x) 2CO (7).
3asucumoctsio AH? u AS® ot Temmneparypsi nmpeneGpeus.
XuMHYecKasi KHHeTHKA. XHMHYeCKoe paBHOBeCHe

1. PaccunraiiTe n3MeHEHNE KOHCTaHThl CKOPOCTH peaKLUU, UMEIOIIENH SHEPTUI0 aKTUBALIUN
191 xJI>x/Monb, ipu yBenuueHu# temieparypsl ot 330 mo 400 K.

2. Paccunrarh KOHCTaHTy paBHOBecus xumuueckodl peakuuu Kp npu 1000 K, ecnu
cranmaprtHas sHeprus I'n66ca npu 31oit Temneparype paBHa AG® = —191 x/Ix/MOIb.

— 7. BplunucauTe KOHCTAaHTY PAaBHOBECHS pPEaKIIMKU
« CO(r) + H20(1) CO2(r) + Ha(r),

€ClIM HavaJbHbIe KOHIEHTpanuu BemecTB (Monb/i): Ccoy — 0,01; Cazo) = 0,02; Ca) =
0,01; Cco2=0,01. Konnentparust CO B cocrosinuu paBHoBecus pasHa 0,007 momnb/m.

3. Koncranra paBHOoBecusi xumudeckoil peakiuu Ha(r) + l2(r) = 2HI(r) npu Hexoropoit
Temrneparype paBHa 4. PaccuutaiiTe paBHOBecHyIO KoHIeHTpanuio HI, ecnmu wucxonHbie
koHuentpauuu Hz u |2 paBasl coorBerctBenHo 0,030 u 0,012 moub/.

4. Bo CKONbKO pPa3 HU3MEHUTCA CKOPOCTb XHMHUYECKOW pEaKIHH NpU YBEIUYECHUU
temneparypbl ot 300 mo 400 K, ecnmm temmeparypubslii kodddunueHt y paseH 2? Uemy paBHa
SHEPrusl aKTUBALIMU ITON peakuuu?

5. Beruncnure temrepaTypHbIil KO3QQUIIMEHT pEeaKIuu Y, €CJIU KOHCTAHTa CKOPOCTH ATOU
peakuuu ipu 120 °C pasna 5,88-107%, a mpu 170 °C pasna 6,7-1072.

Tema: DJieKTpoIUTHYECKAS TMCCOLUALIMS

1. Beraucnute pH 0,01 M NaOH u 0,01 M NH4OH.

2. Berauciure pH 0,05 M HCI u 0,05 M CH3COOH.

3. B 1 n pactBopa ruapokcuaa kanus cogepxkurca KOH wmaccoit 0,28 r. Beruncnure pH
aTOro pactsopa npu 298 K.

4. B 1 n pactBopa ruapokcuja Hatpus comepxurcs NaOH maccoit 1 r. Beruncoure pH
aTOro pactBopa npu 298 K.

5. Onpenenure akTuBHOCTH HoHOB H' 1 OH™ B HEKOTOPOM pacTBOpE, eciu ero pH 4,7.

6. Paccuwuraiite aktuBHoctd noHoB H' u OH™ B HekoTOpoM pactsope, eciu ero pH 13,23.

7. Paccumraiite pH 0,01 M pactBopa H2SOs mpu 298 K (muccommanueil mo BTOpOit
CTYTIEHU MOKHO TIpeHeOpeyn ).

8. Paccumraiite pH 0,1 M pactBopa H2CO3 npu 298 K (nucconuanueit o BTOpoit CTyneHu
MO>KHO MpeHeOpeyb).

9. Paccuwmraiite pH 0,05 M pactBopa H2CO3z mpu 298 K (muccoumainueit mo BTOpoOit
CTYTIEHU MOKHO TIpeHeOpeyn ).

10. Paccuuraiire pH 0,05 M pactBopa H3PO4 mpu 298 K (nucconmanueii mo Bropoi u
TPEThEN CTYMEHSIM MOXKHO TIPEHEOpEYh ).

11. KakoBo 3nauenue pH Boas! npu Temneparypax 273, 323, 353 u 373 K?

Honnsbie peakuun. O0pa3oBaHue 0CaIKOB.
1. O6pa3syercst mu ocamok BaSOs, ecnm cmemats paBHbie 00BemMbl 0,2 H. pacTBOpa HHTpara
6apus u 0,1 H. pacTBOpa cynbdaTa 6apus? OTBET MOATBEPAUTE PACUETOM.
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2. TlpousBeseHne pacTBOPMMOCTH Hoxuia cBuHma mpu 25 °C pasuo 8,7-107°. Berumciuts
PacTBOPUMOCTH ATON COJIM B MOJISIX HA JIUTP.

3. Ucnonb3yst nousitue o I1P, 00bsCHUTE pacCTBOPUMOCTD THIPOKCUAA LIUHKA B COJISTHOM KUCIIOTE.
4. HamncaTh MOJIEKYJIIPHBIE U CMEILIEHUSI PABHOBECUH BITPABO:

a) NaOH + H.S —

6) Na2CO3 + HxS04 —

B) MnS + HCl —

r) AI(OH)3; + HNO3 —

1) Ag2SO4 + NaCl —

KoMmiekcHbIe coeTuHEeHHU ST

1. Xnopun cepebpa pacTBOpsieTCs B pacTBOpax aMMHaka U THOCyib(para Harpus. Jlaiite
3TOMYy OOBSICHEHHE M HANMIIUTE MOJIEKYJSAPHbIE W HMOHHBIE YpPaBHEHHS COOTBETCTBYIOLIUX
peaKuui.

2. KoHcranTel Hectoiikoctn komrutekcHbIx noHoB [Co(NHs)e]**, [Fe(CN)e]*, [Fe(CN)s]*
COOTBETCTBEHHO PaBHBI 6,2:10%, 1,0-10°%". 1,0-10*. Kakoii U3 3THX HOHOB SBISieTCSA OOJIEe
npouyHbiM? Hanumure BbipaxeHusl 7151 KOHCTAaHT HECTOMKOCTH YKa3aHHBIX KOMIUIEKCHBIX HOHOB
U GOPMYJIBI COETMHEHNH, COIEPKAIINX STH HOHBI.

3. Kakue opOutamm B MOHE KOMILJIEKCOOOpA30BaTelsl 3aHUMAIOT AJIEKTPOHHBIC Mapbl
muranfoB B coeauneHun [Cu(NHs)2]Cl2? Onpenenute tin rudbpummzaimu AO EHTPAILHOTO
HOHA.

4. Hamummre (opMmylly KOMIUIEKCHOTO HOHAa, B KOTOPOM KOMIUIEKCOOOpazoBaTeIeM
apnsercs MoH Fe* ¢ KoOpIMHAIMOHHEIM YHCIOM, PaBHBIM IIECTH, a IMTAHJIAMH — HMOHBI F.
KakoB 3aps 3Toro nosna?

5. Hanwumute 31eKTpoHHYIO (hopMyny HOHA Zn?*. Hcxons W3 3TOi dopmybl, caenaiiTe
BEIBOJ O TOM, KakHMe OJIeKTpOHHBIE opOuTamu uoHa ZN** yuacTByloT B 00pa3oBaHuH
KoMIuIekcHoro noHa [Zn(NHs)4]?*.

6. T'mppokcun amomuuus Al(OH)s pactBopsiercss B M30bITKE MIETIO04YH, 00pasys
THJIPOKCOCOEIMHEHHE C KOOPIUHALIMOHHBIM YHiclioM IecTh. KakoBa ¢opmyra 3Toro coeuHeHus?

KakoB MexaHm3M 00pa3oBaHHs XUMUYECKOH cBsasu Mexay nonom NiZ* u momamu CN B
monekyne K2[Ni(CN)4]?

7. Onpenenute 3apa] ¥ KOOPIAMHAIIMOHHOE YHUCIIO KOMIUIEKCOOOpa3oBarTeisl B KOMIUIEKCHBIX
coemunaeHnsax K2[Co(NO2)s] u K[Co(CN)s]. Hammiumte ypaBHEHHS TUCCOLHMAIIMU DTHX
COEMHEHUI B BOJTHOM pacTBOPE.

8. Ilpu B3auMOAEHCTBUM KaKUX MOJIEKY]1 0Opa3yercsi KOMIUIEKCHOE COeIUHEHHE
K2[Zn(OH)4]? Hanuiure ypaBHEHHE JUCCOLUAIIMHU 3TOTO COSTHHEHHSI B BOJJHOM PacTBOPE.

9. Onmnpenenute 3aps KOMIJIEKCHOIO HOHa M 3apsil KOMIUIEKcooOpas3oBarens B
coequnennu K3[Al(OH)s]. Hamumure ypaBHEHHE AMCCOLMUAIMN 3TOTO COCIAUHEHHS B BOJHOM
pacTBope.

10. Onpenenure 3apsa  KOMIUIEKCOOOpa3zoBaTelsi H  KOOPAWHAIMOHHOE YHCIO B
xomruiekcHoM coeauHennn H[AUCls]. HanuimTe ypaBHEHHE THCCOIMAIINK 3TOK COCANHEHHS B
BOJIHOM PacTBOPE.

11. Ilpm B3aUMOAEHCTBUM KakUX MOJIEKYJ MOJYYHIOCh KOMIUIEKCHOE COEIMHEHHE
(NH4)3[Fe(CN)6]? Hammmmre ypaBHEHHE TUCCOIHMAIMA 3TOTO COCAWHCHUS W YpaBHEHUE
KOHCTaHTbl HECTOMKOCTH KOMIIJIEKCHOTO MOHA.

12. Vxaxwure mis komiuiekcHbix coequnennii Hao[PtCle], [Ag(NH3)2]Cl, [Cu(NH3)4]SOs4,
K[A1(OH)a4]: a) KOMILIEKCO0Opa30BaTeb; 0) KOOPJAMHAILIMOHHOE YUCJIO
KOMILJIEKCOOOpa3oBaTesisi; B) 3apsij KOMIUIEKCOOOpa3oBatTess; T') JuraHabl. [lodemMy MoOJeKybI
aMMMaKa MOTYT OBITh JIMTAH/IaMHU B KOMIJIEKCHOM COEIMHEHUU?

13. Kakoe KOMITJIEKCHOE COeIMHEHHE 00pa3yeTcs B pesynbrate B3aummoaeicteuu CuCly ¢
4ANH3? UYemy paBHBl 3apsii KOMIUIEKCHOTO HOHa UM KOOPJMHAIMOHHOE  YHUCIO
KOMIUIeKcooOpa3oBatenst? Hamumure ypaBHEHHE KOHCTaHThl HECTOMKOCTH —IMOJIY4YEHHOTO
KOMILUIEKCHOTO HOHA.
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14. Hanumure ¢popMyiTy KOMIUIEKCHOTO MOHA, B KOTOPOM KOMILIEKCOOOpa30BaTellb — HOH
CU?* ¢ KOOPIMHAIIMOHHBIM YMCIIOM, PABHBIM YETHIPEM, a IUTAH/BI MOIEKyJIbl BojbL. Hamuimmre

YpaBHEHUS JUCCOIUAIIUU ITOTO COSUHEHUS B BOJHOM PacTBOPE.

15. Yon [Ni(NH3)s]?* mapamarauten. Onpenennts Tun rubpummsamma AO nona Ni*,
16. Jdnsa moma [Cr(H20)s]** omeprus pacmemnnenus paBHa 167,2 xJx/Mons. Kaxosa

okpacka coequHeHui xpoma (l11) B BogHBIX pacTBOpax.
OKHUCIANTETBHO-BOCCTAHOBUTEIbHBIE PeaKIHU
1. PaccraBbTe KO3 PHUIMEHTHI B YpaBHEHHIX PEAKIUH, TPOTEKAIOIINX 10 CXeMaM:
H2S + Cl2 + H2O — H2SO4 + HCI
K2Cr207 + HaS + H2S04 — S + Cr2(S04)3 + K2SO4 + H20
Ykaxute U1 KaKIOW PEeaKkUd OKUCIUTEIhb W BOCCTAHOBUTEIN, KaKOE BEIIECTBO
KaKOo€ BOCCTaHABJIMBACTCSI.
2. PaccraBbTe KO3 PUITMECHTHI B YPaBHEHUSIX PEAKIUH, MPOTEKAIOIINUX 110 CXEMaM:
KCIlO3 + Na2SO3 — KCI + NazS04
KMnOg4 + HBr — Br2 + KBr + MnBr; + H20
VKakuTe Ui KaXKIOW PEaKIMd OKHCIHMTENhb U BOCCTAHOBUTENb, KAKOE BEIIECTBO
KaKoe BOCCTaHABIIUBACTCSI.
3. PaccraBpTe K03((OUIMEHTHI B YpaBHEHHSIX PEAKIHIA, IIPOTEKAOIINX IO CXEMaM:
P + HCIO3 + H2O — H3PO4 +HC1
H3AsO3z + KMnO4 + H2SO4 — H3ASO4 + K2SO4 + H20
Ykaxure Uid KOKIOH Peakluyd OKUCIUTEIh M BOCCTAHOBUTEINb, KAKOE BEIECTBO
KaKO€ BOCCTaHABJIMBACTCSI.
4. PaccraBbTe KOXQOUITUEHTHI B yPABHEHUSAX PEAKIIUN, IIPOTCKAIOIIMX MO0 CXEMaM:
NaCrOz + Bro+ NaOH — Na,CrO4 + NaBr + H,0O
FeS + HNO3 — Fe(NO3)2 + S + NO + H20
VKakuTe Ui KaXKIOW PEaKIMd OKHCIHMTENb U BOCCTAHOBUTENb, KAKOE BEIIECTBO
KaKoe BOCCTaHABIIUBACTCSI.
5. PaccraBbTe KOX(PDUIIMEHTH B YPABHCHUSAX PEAKIIUN, IIPOTEKAIOIIUX 110 CXEMaM:
HNO3 + Zn — N2O + Zn(NO3), + H.0O
FeSO4 + KCIO3 + HoSO4 — Fez(SO4)3 + KCI + H20
Ykaxure Ui KOKIOH PEeakluyd OKUCIUTEIh M BOCCTAHOBUTEINh, KAKOE BEIECTBO
KaKoe BOCCTaHaBIUBAETCSI.
6. PacctaBbTe KO3 PUITUCHTHI B YpPaBHEHUSIX PEAKITUH, IPOTEKAIOIINX 10 CXEMaM:
K2Cr207 + HBr — Br2 + CrBrs + KBr + H20
Au + HNO3z + HCl — AuClz + NO + H2O
VYkaxute g KOKIOH peakluyd OKUCIUTETh M BOCCTAHOBUTENb, KAKOE BEIECTBO
KaKoe BOCCTAHABIIUBACTCSI.

OKHCIISACTCS,

OKHCJIACTCA,

OKHCJIIICTCS,

OKHCJIACTCA,

OKHCJIIETCS,

OKHCIIACTCA,

6.3 TunoBble KOHTPOJIbHBIE 32/1aHUS WJIN HHbIE MAaTePUAJIbI, HeO0OX0AUMbIE 115l
OLCHKHU 3HAHUM, YMEHHUI, HABBIKOB, XapaKTePH3YyIOUIUX 3TaNbl (POPMHUPOBAHUA
KOMIIETeHIUI B mpouecce 0CBOeHHs AMcUUIINHBI «Heoprannyeckuii cMHTE3»

KOMILIEKT 3AJTAHUAM JJISI KOHTPOJIBHOM PABOTHI

KOHTpOJILHaH paGOTa 1: PacueTsl TCPMOANHAMHUYCCKUX  MAPaMCTPOB  CHHTE3a

HEOPraHMYEeCKNX COSTMHEHUI, CHHTE3 HEOPTaHUYECKUX COSAMHEHMIA
OO011ee 3a1aHue:
1. Paccuuraiite TepMOAMHAMUYECKUE TTApaMEeTPhl CHHTE3a TUApUa HaTPHSL.
2. PaccuuTaiite TepMOoaMHAMHYECKHE TTApaMETPhl CHHTE3a HOU1a ITMHKA.

3. Paccunraiite TepMogHAMUYECKHE TApaMETPBI CHHTE3a HUKEIIbaMMOHUHCYIbdara.

Bapuanr 1
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. Kak MoO®HO NOnyuHTE OKCHJ METANNA: a) M3 NPOCTOrD BEINECTRA;
0) 3 ocHoBanua; B) 03 conn? [loka®nTe ypaBHEHHAMH peakUHil Ha npUMepe
OKCHIOB MAarHHA W IHHKA.

2. Kak MO®HO NONYYHTE OKCHI HEMETANNa: a) HI NPOCTOro BellecTBa;
0) w3 kucnoTe; B) w3 conn? [lokamure ypaBsHenHAMH peakuni Ha NpHMepe
okcHA0B cepsl (IV) 1 yroepoaa (IV).

3. Cpean okcugos BaO, Al;O:, Cl:0; vailTh ocHOBHONR, KHCIOTHBEIR H
amporepuntii. [lokamuTe OCHOBHOCTE, KHCIOTHOCTE H aM(iOTEPHOCTE COOT-
BETCTEVIOUHX OKCHIOB YPARHEHHAMH PeaKiMii.

Bapuant 2
1. Cpean ruapokcugos Ca(OH);, Fe(OH);, Sn(OH); nafigure amdo-
TEPHEIH H MOKAKHTE €ro aMpoTepHOCTE YPaBHEHHAMH PeaklHi.

2. Kak npakTHueckH nokasats amdoTepHocTh okcHaa xpoma (1) m
rugpokcuaa xposma (II1)? Hanumwure ypapnenHs COOTBETCTEYIOIIHX peak-
L.

3. Kak suBectd dhopMyny KHcnoTsl, ecny nwisecred ee anruapua? [No-
KamHTe Ha npusmepe cepuoro (S03), cepunucroro (50:), azotnoro (N2Os) n
azoTHeTore (N205) anrnapuaos.

Bapuanrt 3
1. Kag smsectn dopmyny anrnapuaa ganaoi kucinors? [lokamnrte na
npusepe kncnot HL510;, H-POy, HC1Oy, HCrOy,.

2. Okcnaet Ca0, Al;O5; u P205 no BHemHeMy BRAY HepasnHuUHMEL Kak
MOBHO HX OTAHYHTE NpH NOMOIIH XHMHYECKHX peakumii?

3. Kak MOMHO Pa3sfennTh CMECH OKCHOOE W ruapoxcuios: a) BaO u
MgO: 6) CdO u Zn0; 8) CO u CO;; r) ANOH); » La(OH);?
BapuanTt 4
1. Ecan mertann nepeMeHHol BANEHTHOCTH 00PaiveT HECKOIBKO OKCH-
JOB M THAPOKCHIOR, TO KAK OTJHYAITCA N0 CEOHCTEAM TAKHE OKCH/B H THJ-
pokcuaul? [lokamure na npumepe coenunennit xpoma (11, 111, VI).

2 HanuumnTte ypagHeHHA PeakuHil Mony4eHHd HHTPATA KANHE BIaHMO-
NeHCTEHEM: 4) OCHOBAHHA ¢ KHCIOTOH O) OCHOBHOTO OKCHIA C KHCIOTHEIM]
E) OCHOBAHHA C KHCIOTHEIM OKCHOOM; ') OCHOBHOIO OKCH/IA ¢ KHCIIOTOH.

3. Hannmure ypagHenna peakuHi NMoay4eHHA XIOPHIa Marnusa aei-
CTBHEM: @) KHCIOTE Ha MeTann; §) KHCIOTEI HA OKCHJ, B) KHCIOTHI HA OCHO-

BAHHE; I') COIH HA CONb.
BapwuanT 5
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1. Hanumure VpagHeHnHa FH:'C'I.KIJ,I“'I- C MOMOMEN KOTOPDLIX MOGIIO OCY-
HECTENTEL NMPEeRrPalienma:

Fe — Fe() — Fe50; — Fe(OH); — Fe(OH): —» Fe(NO;); = Fe,0, — Fe

2. Hanummure YpapHeHHA [‘.H:ﬂ]{ll_l'lrl- C MOMOIEN KOTODLIX MOGTIO Q0=
ECTENTL NMpEeRPallcmua;

n— An0) — Zn(NOq): — Zn(OH): — Zn0 — £n

3. Hanumure VpaBHeHnHa FIEHKIJ,I'II"-I- C MOMOMEN KOTOPLIX MOGETIO OCY-
HECTENTEL NMpEeRPallenua:

5 = 'il'.“lg — SD1 —F H:Sﬂ.; — K:S':'.| - BHSGJ

BOIIPOCHI K 3AYETY

1.  Merambl. XapakTepucTHKa OOIIMX CBOMCTB MeTaysioB. llojokeHue MeTauioB B
TIEPUOINYECKOM TabJHIIe XMMUIeckux deMeHToB J[.1. Menneneesa.

2. PuU3nYECKUe 1 XMMUYECKHE CBOMCTBA METAJIOB. HaxoxaeHne MeTaniaoB B IpUpoOIE.
[Tpumenenue mertamioB. CrocoObl modydeHUs: MeTaioB. [lomyueHre METaaioB OCaXICHHEM U3
ra30BoH (pazblL.

3. Kpucrannuueckoe cocrosinue BemectBa. OCOOEHHOCTH CTPOESHHS TBEPIOro Tefa.

4.  llpupona nedekToB B TBEPIBIX BEHIECTBAX M COCAMHEHUS HECTEXHMOMETPHYECKOrO
COCTaBa.

5. T'uppunpl MmeTtaymioB. YCTOMYMBOCTH THUIPUIOB MeTaioB. CTpOeHHE TIWAPUIIOB
MetaioB ¢ no3uiii MMO 1 MBC. TlpumeneHue rvipyaoB METaLIOB.

6.  Kuneruka rereporeHHbIX peakunii. OCOOCHHOCTH CHHTE3a THIPUIA HATPHSL.

7. Hemeramnbl. XapakTepucTuka OOLIMX CBOMCTB HeMeTawioB. [lonoxkeHne HEMETAIOB B
NEepUOINIECKOi Tabmuie xuMudeckux 3nementoB /| M. Menneneesa.

8.  ®dusnueckue U XUMHUYECKME CBOMCTBa HeMmeTalwioB. OKHCIUTENbHBIE U
BOCCTaHOBUTEJILHBIC CBOMCTBA HEMeTaUIOB. CTpOeHHEe MOJIEKYJT IPOCTHIX BerecTs ¢ nosuimii MMO u
MBC.

9.  Hewmeramisl B ipupoje. CriocoObI MOTyISHHUS HEMETAIIIOB.

10. Oxkcugsl. Onpenenenue. Knaccudukanus okcugoB. CTpoeHHE OKCHUAOB C MO3ULUIN
MMO u MBC.

11.  Awmdorepubie okcuabl. OCOOEHHOCTH CHHTE3a HEOPIaHMYECKHUX BEIECTB HAa OCHOBE
aM(OTEepHBIX OKCUJIOB.

12. Unauddepentusie okcuasl. Kartamuruueckas poib HHANPPEPEHTHBIX OKCUAOB B
HEOPraHMYECKOM CHHTE3E.

13.  OkucaAuTENbHO-BOCCTAHOBHUTEIbHAS MOIUPHUKAIMS MOBEPXHOCTH KaTalln3aTopa.

14. TIlepokcuasl. Ctpoenue ¢ noszuuuii MMO u MBC. ®usnueckue u XUMHYECKHE
CBOMCTBA IIEPOKCUIOB.

15. OcobeHHOCTH CHMHTE3a OKCHJA HATpUs U MEPOKCHA HATPHs. YCIIOBUS XpaHEHUS U
IIPUMEHEHNE NIEPOKCUIOB.

16. Comn. Onpenenenue coinel, kinaccudukanus. Homenknarypa coneit. OcobeHHOCTH
XUMHYECKOI'O CTPOEHUS COJIEeH. XapaKTEpPUCTUKA XUMUYECKHUX CBSA3EH.

17. ®usuyeckne W XUMUYECKHE CBOMCTBa cojeil. OTHOIIEHWE COJeH K pa3IMYHBIM
pPacTBOPUTEISIM.

18. CmocoOsI cuHTe3a coseit. O0acTu MPUMEHEHUS COJICH.

19. Kommuekcuele  coenuHenus.  CTtpoeHume, HoMeHKkiarypa. Krnaccupukanums
KOMIUIEKCHBIX COEIMHEHUH.
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20. CrpoeHHe KOMITJICKCHBIX COCTMHEHUN C TTO3UINI TEOPUH KPUCTAJUTMYECKOTO OIS |
METO/Ia MOJIEKYJIIPHBIX OpOUTaseil.

21. Ousnyeckue U XMMHYECKHUE CBOMCTBA KOMIUICKCHBIX cojieil. [lomydueHne u XxpaHeHHe
KOMIUIEKCHBIX COeIMHEHU. [I[puMeHeHne KOMIUIEKCHBIX COETMHEHU.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B ITPOLECCE OBYUYEHUASA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYEHHUE B SJIEKTPOHHON 00pa3oBaTelbHON cpefie ¢
LENbI0 pacIIMpeHusl J0CTyna K O00pa3oBaTelIbHBIM peEcypcaM, YBEJIWYEHHS] KOHTAKTHOI'O
B3aMMOJICHCTBHS C IpenoAaBaTeseM, MOCTPOSHUsI UHIUBUIYAIbHBIX TPACKTOPUN MOJATOTOBKH,
00BEKTUBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUM CTYJICHTOB.

B oOpazoBatenbHOM Ipoliecce MO  JTUCHUIUIMHE  HCIONB3YIOTCS — CIEIYIOIIHE
WH(OPMAIIMOHHBIE TEXHOJIOTHH, SIBJISIOIIAECS KOMIIOHEHTAMH DJICKTPOHHOW MH(OPMAIIMOHHO-
obpazoBarenbHoi cpenbl BITIY:

e Odumnmansheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TecTUpPOBaHMsSI HAa OCHOBE equHOro mnopraia «VHTepHeT-TeCTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy,

o Cucrema «AHTUILIArHaT.BY3%;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

¢ MynpTUMEIUIHOE COTPOBOXKIECHUE JIEKIIUN U IPAKTUYECKUX 3aHSATHI.

8 OCOBEHHOCTHU U3YYEHUSA JUCUUITJIMHBI UHBAJIMJAAMU U JIMINAMMU C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS
IIpu oOydeHuM UL C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbSI INPHUMEHSIOTCS

aJIalITUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH B COOTBETCTBHU C YCIOBHUSMH, W3JIOKCHHBIMH B
pazznene «OCOOEHHOCTH peanu3aluu 00pa3oBaTeIbHOM MPOrpaMMbl AJIS MHBAIMIOB U JIHUI C
OTPaHUYECHHBIMH BO3MOYKHOCTSIMH  3[I0OPOBBS» OCHOBHOM 00pa30BaTEIbHOW MPOTpaMMbl
(MCTONIb30BaHKE CHEUANBHBIX YYEOHBIX TOCOOMM U JUIAKTUYECKUX MAaTEPUANIOB, CIIEIUATBHBIX
TEXHUYECKUX CPEICTB OOYYEeHHs KOJUIGKTMBHOTO W WHIWBUIAYAIBHOTO  IOJIb30BaHHMA,
NpEOCTaBIeHNEe  yCIyr  acCHCTeHTa  (IIOMOIIHMKA),  OKa3bIBAIOIEro  OOydarolMMcs
HEOOXOMMYI0 TEXHHYECKYI0 TOMOIIb W T. I.) C Y4ETOM HWHAMBHIYAIBHBIX OCOOCHHOCTEH
00y4aronuxcs.

Jns  o0ydarommxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH  3JIOPOBBSI  TIPEAYCMOTPEHBI
cienyroue (opMbl OpraHU3aIUK MEAArorHuecKoro mporecca 1 KOHTPOJIs 3HAHHM:

- U1 CITA00BUASIIMX:

o0ecrieunBaeTcsi MHIMBUAYyaIbHOE paBHOMEpPHOE ocBelieHue He Mmeree 300 Jrokc;

JUIS  BBITIOTHEHHWS KOHTPOJBHBIX 3a/JaHUil TpU HEOOXOJUMOCTH TPEIOCTABISETCS
YBEJIMYHBAIOLIEE YCTPOHCTBO;

3aJaHust JJISl BBITIOJHEHUS, @ TaK)Ke WHCTPYKIHUU O TOPSIAKE BBITIOJIHEHHUS KOHTPOJIBHBIX
3agaHuil OOPMIIIOTCS YBeTHYCHHBIM pudToM (pasmep 16-20);

- ISl TITyXHUX U C1a00CbIIAITIX

o0ecreunBaeTcsl HATM4Ke 3BYKOYCHIIMBAIOIIEH anmnapaTypbl KOJUIEKTUBHOTO MOJIb30BaHMS,
npU  HEOOXOIMMOCTH OOYYaroIUMCsl TPEJOCTABISIETCS 3BYKOYCHIIMBAIONIAsl —armiaparypa
WH/IMBUYaIbHOTO M10JIb30BaHMS;

- JIISL JIUIT C TSDKEITBIMU HapyIICHUSIMH PEUH, TIYXHX, CITa0O0CHBIIANINX BCe KOHTPOJIbHBIC
3aJJaHMsl 10 KEJIAHUIO MOTYT MIPOBOJIUTHCS B MUCBMEHHOMN (hopMe.

OcHoBHO# (popMOIi OpraHu3alyy MMeJarornyeckoro mpouecca SBIsSETCs] HHTETPUPOBAHHOE
o0yueHHe WHBAJIUAOB, T.€. BCce OOydYalIIuecss yyarcs B CMEIIaHHBIX TpyMNIax, HMEIT
BO3MOXHOCTH ITOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMM, JIETYe aIalTHPYIOTCS B COITUYME.


http://www.i-exam.ru/
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9 CIIMCOK JIMTEPATYPBI U UTHOPOPMALIMOHHBIX PECYPCOB
9.1 JIuteparypa

OcHoBHas1 JiUTEpaTypa

1. [TaBnoB H.H. O6mas u Heopranuveckas xumus: Yued.1sactya.By308B / [Tasmos H.H., 2-
e u31.,mepepad.u nom. - M.: lpoda, 2009. - 446 c. (27 7k3.)

2.XayckpodTt, K. CoBpemennslit kypc obmeit xumuu. B 2 1.: mep.c anri. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2002 - T.1. - 539 ¢. (13 3k3.)

3. Xayckpodr, K. CoBpemennblii kKypc obmert xumuu. B 2 1.: mep.c anrn. / K. Xayckpodr,
3. Koncrebi. - M.: Mup, 2002 - T.2. - 528 c. (14 3k3.)

4. Kmounukos, H.I'. Heopranuueckuii cuntes. - M.: Xumus., 1988. — 240 c. (39 3x3.)

JonotHUTEILHAS JIUTEPaTypa

1. XugkoB B.B. Opranudeckuii W HEOPraHWYECKUA CHHTE3: MeTOau4ecKue
pexoMeHaanuu Ui cryaeHToB V Kypca.- biaarosemenck: Msn-Bo BITIY, 1998. - 71 c. (18 3k3.)

2. Knotpko, A. B.Xumus TBepaoro Tena: yded. mocodue Mg CTy[., OOydYaroIIMUXCs IO
crern. «Xumus» / A. B. Knoteko, U. A. [Ipecuskos, 0. JI. Tperbskos. - M. : Axagemusi, 2006. -
301c. (19 7k3.)

9.2 ba3bl JaHHBIX U HHPOPMALTMOHHO-CIIPABOYHBIE CHCTEMbI

1. Caiit o xumuu http://www.xumuk.ru

2. Karanor oOpa3oBartesbHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. DnekTponHast bubnuoteka mo xumuu http://www.chem.msu.su/rus/elibrary/

4. TTopran Hay4yHO# 25eKkTpoHHOM OubmmoTeku http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCypPChI

1. Polpred.com O630p CMU/CrpaBounuxk https://polpred.com/news
2. 3BC «tOpaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUia 1mpoBeleHUs 3aHATUM JIEKIUOHHOTO THWIIA, TPYHNOBBIX W WHAMBHUAYAIbHBIX
KOHCYJIbTallMi, TEKYILEro KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAllUN UCIIOJIb3YOTCS ay INTOPUH,
OCHaIEHHBIE Y4eOHOI MeOelnblo, ay TMTOPHOU JOCKOH, KOMIIbIOTEpOM(PamMH) C yCTAHOBJICHHBIM
JMIIEH3UOHHBIM CHEIHMAIU3UPOBAHHBIM POrPaMMHBIM OO€CreueHHEM, KOMMYTaTOpOM JUIs
BBIXOJJa B  JJICKTPOHHO-OMOJMOTEYHYI0 CHUCTEMY M  DJIGKTPOHHYIO  HWH(OPMAIMOHHO-
oOpazoBatenbuyto cpeay bITIY, MynbTUMETUHHBIMH TPOEKTOPAMH, SKCIO3UIIMOHHBIMU
9KpaHaMH, Y4eOHO-HarsIIHBIMU MTOCOOMSAMU (TaOauIbl, MyJIbTUMEIUNHbIE Npe3eHTanun). s
IpOBeIeHUs TaOOPaTOPHBIX 3aHATHH TaKkKe HCHOIb3yeTCs:
Ayn. 219 «A». JIaGopaTopusi XMuMH4YeCKOH T€XHOJIOTUH
Cron naboparopusiii 2-mect. (12 mrT.)
Cryn (24 mwr.)
Cron npenogasatens (1 mr.)
Cryn npenogasatens (1 mr.)
[Trorutp (1 wT.)
AynurtopHas aocka (1 mr.)
KomnpioTep ¢ yCTaHOBJIEHHBIM JIMLIEH3MOHHBIM CHENMATN3UPOBAHHBIM IIPOIPAMMHBIM
obOecnieueHueM (3 mit.)
8 - moproBbIit kommyTaTop D-Link mist BeIX0/1a B 3JI€KTPOHHO-OMOIMOTEYHYIO CHCTEMY U
AIIEKTPOHHYIO0 HHPOPMALMOHHO-00pa3oBarenbHyto cpeny BITIY (1 mt.)
Mynbstumenuiinsiii npoextop SHARP -10 X (1 mir.)
[TpunTep nazepusiit «CANONy (2 mT.)
DKCMO3UIMOHHBIN YKpaH (HaBecHOM) (1 mmT.)
SAMP-cnexTpomeTp Huzkoro paspemerust «Croun Tpak» (1 mT.)
Becbt GF-300 (1 )


http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Павлов%20Н.Н.
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Кнотько,%20Александр%20Валерьевич
http://www.xumuk.ru/
http://www.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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e Becol Topcuonnsie BT-100 (1 mt.)
e Bucko3umerp (4 mr.)
e Honowmep (3 mrT.)
Konnykromerp annon-4120 (3 mr.)
K®K-2 (1 wr.)
Jlrokemep (1 mwt.)
Memanka marautHas [1-2-6100 (2 mT.)
Monynb «Tepmudeckuil ananuz» (3 wrT.)
Monyns «Tepmoctar» (3 wwT.)
Monynb «YHUBEpcaabHbIA KOHTPOIIEPY (3 1IT.)
Moaynb «neKTpoxuMusd» (3 1IT.)
e Moaynb YHUBEpCATBHBIHN (6 MIT.)
e Hab6op cut KII-131(1 mT.)
[TomstpumeTp (1 mT.)
[TorenmomeTtp (1 mit.)
Lentpudyra nadboparopnas OITH-8 (c poropom) (1 mit.)
[lItatuB asst 31€KTPO10B (2 mIT.)
OxcukaTop ¢ kpaHoM (1 mT.)
Monynb «O6menadbopaTopHbriny (1 miT.)
Crnextpodoromerp (1 mr.)
Crnexrpoporomerp KOK-3KM (1 mit.)
KomrmiekT apuomerpos (1 mmit.)
Metponowm (1 mT.)
MocT peoxopaHsbIii ¢ cocy oM
Tepmoctar TC-1/80 CITY (1 mir.)
e IlltatuBsl Anst IPOOUPOK, HArpeBaTEIbHBIE TPUOOPHI, TAOOpaTOpHAst MOCy1a
XUMHYECKUE PEAaKTHBBI IO TEMATHKE JIAO0OPAaTOPHBIX padoT
e  YyeOHO-HarIsIAHbIE TOCOOUS - Claibl, TAOIUIIbI, MyJIbTUMEIUNHBIE TPE3CHTALIUU 110

mucrurinae «Heopranmdeckuii CHHTE3»

CamocrosaTenbHass paboTa CTYACHTOB OPTraHU3yeTCs B AyJUTOPHSX OCHAIICHHBIX
KOMITBIOTEPHOM TEXHMKOM C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO
Cpeldy By3a, B CIIEIIHATU3MPOBAHHBIX Ja00OpaTOPHSX 10 AUCHHUILUIMHE, a TAK)XKE B 3aJlaX JOCTYIa B
nokanbHyto ceTh BI'TIY, B mabopaTopuu mcuxonoro-neaarornueckux Uccle0BaHul u p.

JInmeH3nOHHOE MTPOrpaMMHOE OOecTieueHHe: OTIepallMOHHBIE CHCTEMBI ceMeicTBa
Windows, Linux; oducHbie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3paborunk: XKXuakxos B.B., kanauaaT XuMu4eckux Hayk, IOIEHT Kadeapbl XUMHUH.
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11 JUCT U3MEHEHM Y TONNIOJTHEHU I

YT1Bepxaenue usmeHeHuii u ponosHenuit B PILI s peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogoOpena s peanusanuu B 2020/2021 yu. 1. Ha 3acenanuu Kadeaps
xumun (potokon Ne 9 ot «11» urons 2020 r.). B PII/l BHeceHwl cneayroniye U3MEHEHUS U
JIOTIOTHEHHUS:
B pabouyto nmporpaMmy BHECEHBI CIICIYIOIINE U3MEHEHUS U JOMOTHEHUS:

Ne uzmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAVKU U | Brmounts: MUHUCTEPCTBO
BBICILIETO OBPA3BOBAHUS [TPOCBEILEHU S POCCUICKOI
POCCUMCKOI ®EJIEPALIUN ®EIEPALINU

YrBepxkaenue usmenennii B PILJ noist peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM roay
Ha 3acenanuu kadeapsl Xxumuu (mporokon Ne 7 ot 14 ampenst 2021 1.).

B pabouyro nmporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne u3menenuns: 2
No crpanuiipl ¢ u3MeHeHueM: 27

HckmrounTh: BxirounTs:

B nynkT 9.3:
OBC «tOpaiit» https://urait.ru/

YrBep:kaenue u3Menenuii u gonojHennii B PIIJL nus peanusanun B 2022/2023 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 yae6HOM roay
Ha 3aceanuu Kadenpsl xumun (mpotokoi Ne 8 ot 26 mas 2022 r.).

B pabouyro nmporpamMmy BHECEHBI CIICTYIOIINE U3MEHECHHUS U JOTTOTHEHUSI:

Ne uzmenenus: 3
Ne crpanuIs! ¢ n3mMeHeHueM: 27

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTSE:

1. Polpred.com O630p CMU/CnipaBo4HUK 1. Hayunas anexkTpoHHast OnOaroTexa
(http://polpred.com/news.) eLIBRARY.RU

2. OBC «JIaup» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

YrBep:knenue uzmenenuii u qonosHenunii B PIIJ nus peanuzauuu B 2022/2023 yu. 1.

PIT/I nepecMoTpena, oOcykaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeGHOM roy
Ha 3aceiannu Kadenpsl xumun (mpotokos Ne 1 ot 14 centsops 2022 r.).

B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenust: 4
Ne ctpanuIs! ¢ n3MeHeHHEeM: 27

B pazgen 9 BHeceHbl U3MEHEHHsI B CIHCOK JIMTEPATYyphl, B 0a3bl JAHHBIX U MUH(POPMAIIMOHHO-
CIPaBOYHBIE CHUCTEMBI, B  JJIEKTPOHHO-OMOJIMOTEYHbIE pecypchl. YKa3aHbl  CCBUIKH,
o0ecrevynBaroIue JOCTYI 00yUYaoIUMCS K AIEKTPOHHBIM Y4EOHBIM M3JIaHUSM H DJIEKTPOHHBIM
obpazoBarenbHbIM pecypcaM ¢ caiita ®I'BOY BO «BbI'TIY ».



http://рolpred.cоm/news.)
http://e.lanbook.cоm/
https://elibrary.ru/defaultx.asp
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YT1Bepxaenue usmeHeHuii u nonojHenuit B PIIJI nas peanuzannu B 2023/2024 yu.r.
PIIJ] mepecmoTpena, oOcyxaeHa u ogoopeHa it peanusanuu B 2023/2024 yyebHOM roay
Ha 3acenanuu kadeapsl Xumuu (mpotokos Ne 9 ot 28 uronst 2023 1.).

Yr1Bep:kaenne uzMeHeHuii u qonojnennii B PIIJI qus peanusaumuu B 2024/2025 yu. r.
PII/I mepecmoTpeHa, oOcykiaeHa U ogoOpeHa i peanusaiuu B 2024/2025 ydyeGHOM
roay Ha 3acenanuu kadeapsl xumuu (mpoTokos Ne 8 ot 30 mas 2024 r.).



