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YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas nmporpamma TUCHUTLIMHBI (MO )

Xumus
3akperuieHa 3a IoApa3IelicHHEM Kagenpa obuieii 1 HeopraHM4eCKoil XMMUH
Hamnpasnenue noarorosku 22.03.01 MATEPHAJIOBEJIEHUE U TEXHOJIOTUU MATEPHUAJIOB
Ipoduns
Kpamupuxarms HnxeHep-uccienosareib
®opma oOyueHus o4YHast
OO0mmast TpyI0EMKOCTh 73ET
Yacos 1o yueOHOMY IIaHy 252 @DopMBI KOHTPOIISI B CEMECTpPax:
B TOM YHCIIE: 9K3aMeH 2
AyJUTOPHBIE 3aHATUS 136 3a4eT C OLeHKOI |
caMoCTosTeNbHas paboTa 80
4acoB Ha KOHTPOJIb 36

Pacnpez[e.lleﬂne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) HUroro
Henens 19 18
Bun 3ansaruii vili | po | vio | P | vn Pl

Jlexuun 34 |34 |17 |17 |51 |51
JlabopaTopHbIe 34 134 |34 |34 |68 |68
[Ipakruyeckue 17 |17 17 (17
Wroro ayn. 85 |85 |51 |51 136 | 136
KonraxrHas paboTa 85 |85 |51 |51 |136 (136
Cam. paboTta 59 159 |21 |21 |80 [80
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 144 | 144 | 108 | 108 | 252 (252




IIporpammy coctaBui(u):

0.m.H., npo@., Ilecmpsix HUpuna Bacurveena

Pabouas mporpamma
Xumus

Pazpaborana B cootBercTBun ¢ OC BO:

CaMOCTOATETIFHO yCTaHABINBAEMBIi 00pa30BaTEIbHBIN CTAHAAPT BEICIIEro 00pa3oBaHus - OakanaBpuaT denepansHoe
TrOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNibHOE YUpekIeHHE BhICIIEro oOpa3oBanus «HalmoHanbHbIN Hccaeq0BaTeIbCKUi
texHonoruueckuit yausepcurer «KMUCHCy» no Hanpasienuto noaroroku 22.03.01 MATEPUAJIOBEJIEHUME U TEXHOJIOT'MU
MATEPUHAJIOB (mpuka3 ot 28.06.2023 1. Ne 292 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

22.03.01 MATEPUAJIOBEJIEHUE 1 TEXHOJIOI'M MATEPUAJIOB, 22.03.01-EMTM-23 6-I1I1.plx , yrBep»xIeHHOTO
VYuensim coBerom HUTY MUCUC B cocrase cootBerctByromeit OITOIT BO 22.06.2023, nmpoTtokoin Ne 5-23

VYrBepxkaena B cocrae OIIOII BO:

22.03.01 MATEPMAJIOBEAEHUME U TEXHOJIOI'MK MATEPUAJIOB, , yrBep:xxaernoi YuensiM coetom HUTY MUCHC
22.06.2023, nporokon Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadeapa o6uieii u Heoprannyeckoii XuMuu

[Tporoxkoun ot 28.06.2022 1., No§

PykoBoaurens nonpaznenenus Ilectpsk Upuna BacunbeBna



1. HEJIX OCBOEHUA

1.1

1. ®opMupoBaHHE XMMHUYECKOTO MBIIUICHUS U LIEJIOCTHOW CUCTEMBI NMPEACTABICHUN O XUMHU3ME IPOLIECCOB,
MIPUMEHSIEMBIX B MaTepHaIOBEIeHUN U HAHOTEXHOJIOTUAX, TO3BOJISIOLICH pelIaTh pa3InyHbIe MaTepruatoBeJ4ecKue
3aJ1a4H.

1.2 |2. Obecnieuenue GhyHIaMEHTATLHOW XUMHYECKOH MOTOTOBKH IS TIOCIEAYIOIEro 00yUeH s AUCITUTUTHHAM
MaTepHaIOBETIECKOTO MTPOQHIIS.
1.3 | AucoumnnnHa « XUMUsD OTHOCUTCS K pa3fieNy eCTECTBEHHO-HAYyYHBIX JUCLUIUINH, SBISETCS AUCLMILINHOM 6a30B0il acTu
broka 1 yueGHOTO TIIaHa mo HampasneHuto moarotoBku 28.03.01 HanoTeXHOIOTHH M MUKPOCHCTEMHAS TEXHUKA.
2. MECTO B CTPYKTYPE OBPA30BATEJBHOI ITPOI'PAMMBbI
Bnox OIT: B1.0
21 TpeboBanus k l'lpe)lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4ar01erocs:
2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK

npeecTByloniee:
2.2.1 | Opranuueckast XuMus
2.2.2 | ®usnueckas XUMHUA
2.2.3 |BBezneHue B KBAHTOBYIO MEXAHUKY
2.2.4 | Kpucrammorpadus
2.2.5 |Maremaruueckas CTaTHCTUKA U aHAJIN3 JAHHBIX
2.2.6 | Meroasl MaTeMaTH4eCKOi (pU3nKu
227 | YueOHas mpaKTHKA 110 MOJIYYCHHUIO IIEPBHYHBIX IPO(ECCHOHATBHBIX YMEHHUI
2.2.8 | YueOHas mpaKTHKa 110 HOJIYYCHHUIO IIEPBHYHBIX IPOPECCHOHATBHBIX YMEHHUI
2.2.9 | YueOHas mpaKkTHKA 110 HOJYYSHHIO TIEPBUYHBIX IPOYECCHOHANBHBIX YMEHHI
2.2.10 |VYueOHas MpaKTUKA IO MOIYYCHUIO IEPBHYHBIX MPOPECCHOHANBHBIX YMEHHI
2.2.11 | DnexrpoTexHHKa
2.2.12 | BBeneHue B KBAHTOBYIO TEOPHIO TBEPAOTO Tena
2.2.13 | JledexTsl KpHCTAIUTNUECKON PELIeTKU
2.2.14 |KommbroTepu3aris SKCIepUMEHTa
2.2.15 |IInaHmpoBaHHe W OpPTaHMU3AIMS HAYTHO-HCCIICNOBATENBCKOH PabOThI
2.2.16 |IlnanupoBaHHE HAYYHOI'O 3KCIEPUMEHTA
2.2.17 | Teopust NOBEpXHOCTHBIX SIBIECHUH
2.2.18 |Teopus cummerpuu
2.2.19 | OnekrpoHnKa
2.2.20 |3amuTa HHTEUICKTYyaIbHOH COOCTBEHHOCTH U TIATEHTOBEICHUE
2.2.21 | Koppo3sus u 3amuTa MEeTaJljioB
2.2.22 | Merposorus, cTaHAapTH3aIMsI U TEXHUYECKUE N3MEPEHUS
2.2.23 | ®uzuka MeTaIOB
2.2.24 | AromHOe cTpoeHue (a3
2.2.25 | Merozp! uccneaoBaHus CTPYKTYp U MatepuanoB. Yacts 1
2.2.26 | Du3HMKO-XUMUS METAJUIOB U HEMETAJITMUECKUX MAaTepPHaIoB
2.2.27 | ®usndeckre 0OCHOBHI JeOpPMaIK U pa3pyLICHUS
2.2.28 |IIpousBoacTBeHHAs MPaKTHKA MO TMOIYYEHUIO TPOPECCHOHANBHBIX YMEHUN U OMBITa TPO(PECCHOHANBHON AESTEIbHOCTH
2.2.29 |IIpou3BoACTBEHHAs IPAKTHKA MO IMOIYICHUIO NMPOGECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON AeSITeTbHOCTI
2.2.30 |IIpom3BoACTBEHHAs MPAKTHKA MO IOIYICHUIO MPOGECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON AeSITeTbHOCTI
2.2.31 |IIpom3BoACTBEHHAs MPAKTHKA MO IOIYICHUIO MPO(GECCHOHANBHBIX YMEHUH H OIBITa IPO(ECCHOHATIBHON AeSTeTFHOCTH
2.2.32 | buo¢usuka
2.2.33 | MarepuanoBeacHUE U TEXHOJIOTHH NEPCIEKTUBHBIX MaTCpUAIOB
2.2.34 | Mertozp! uccnea0BaHUs XapaKTEPUCTUK U CBOMCTB MaTepUaioB
2.2.35 | TeH3opHBIe METOIHI B KpHCTAIUTO(DU3NKE
2.2.36 | dusnyeckre OCHOBBI MarHETU3Ma U NIPOLECCH] [IEpEMArHUUUBAHUS MaTEPUAIIOB
2.2.37 |IloAroToBKa K MpOIEAYpPE 3aLIUThI U 3aIIUTA BBITYCKHOW KBATU(MUKAITUOHHON paObOThI
2.2.38 |IloxroroBka K Ipoleaype 3alnThl U 3alJUTa BBITYCKHOW KBaJM(DUKAIIMOHHON paboThl
2.2.39 |IloxroroBka K Impoleaype 3alnThl M 3alJUTa BBITYCKHOH KBaTM(UKAIIMOHHON paboTh
2.2.40 |IloxroroBka K mpoleaype 3alnThl ¥ 3alJUTa BBITYCKHOH KBaTM(DUKAIIMOHHON paboThl




3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

OIIK-1: CnocodeH pemiath 3a1a4u nNpogeccuoHaIbLHOI JeATeTbHOCTH, IPUMEHssl 3HAHUSA (PyHIaMeHTAIbHBIX HAYK,
METOAbI MOICJUPOBAHNS, MATEMATHYECKOI0 AHAIN3Aa, eCTEeCTBEHHOHAYYHbIE U 001 eHHKEHEPHbIe 3SHAHUS

3HaTb:

OIIK-1-35 3HaTh OCHOBHBIE CTEXMOMETPUUECKUE 3aKOHBI

OIIK-1-36 ocHOBHBIE 3aKOHBI TEPMOXUMUHU U XUMUIECKOH KHHETHKY;

OIIK-1-37 3HaTh OCHOBHBIE CBOMCTBA M OTIIMYMS PACTBOPOB AJIEKTPOIUTOB U HEAJIEKTPOIUTOB.

OIIK-1-34 o6mue 3aKOHOMEPHOCTH IPOTEKAHUS XUMIUECKIX PEAKIUii ¢ yJacTHEM COSANHEHHH 3JIEMEHTOB.

OIIK-1-31 moHsTHE 3JIEKTPOTHOTO MOTECHIIMAIA OKHCIUTEILHO-BOCCTAHOBUTEIbHBIX cucteM 1 DJ1C peakiuu;

OIIK-1-32 0cobeHHOCTH CBOHCTB KOMIUIEKCHBIX COSTUHEHUH U X HOMEHKIATYPY,

OIIK-1-33 ocHOBHEIE CBOMCTBA DIIEMEHTOB M UX COCINHEHUI;

YMeTh:

OIIK-1-Y4 000CHOBBIBaTH BEIOOP PEAreHTOB JUIS IPOBENICHUS XUMUKO-TECXHOJIOTMIECKAX IPOIIECCOB;

OIIK-1-Y5 onpenenars HallpaBiIeHUE IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil Ha ocHOBaHUU pacueTa DJC;

OIIK-1-Y6 MNPUMEHATH OCHOBHBIC CTEXUMOMETPHUUCCKUE 3aKOHBI B XUMHUYCCKHUX SKCIICPUMCHTaX

OIIK-1-Y1 nporuo3upoBaTh MOBEACHNE PA3TNYHBIX HEOPIraHUYECKUX COSAMHEHUH B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peaxkumsx;

OIIK-1-Y2 cocTaBnaTh ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIH;

OIIK-1-¥Y3 cocTaBisTh YpaBHCHHS NOHHO-MOJICKYJIIAPHBIX H OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/II‘/’I C yJaCThuEM
KOMIIJICKCHBIX COCIII/IHGHI/II\/‘I;

Baanernb:

OIIK-1-B3 Brmazers pacyeTaMu pa3iINdHBIX CIIOCOOOB BEIPAYKEHHUS KOHIICHTPAIIHH.

OIIK-1-B2 Brnazmers pacyeTaMu OCHOBHBIX TapaMeTPOB XMMHUUECKHUX MTPOILIECCOB MO MPeCTaBICHHBIM JaHHBIM

OIIK-1-B1 Bnasers HaBbIKAMH OLEHKH ONTUMAJIbHBIX ITAPAMETPOB MPOBEACHUS XMMHUECKUX PEAKIUI C yHaCTHEM 3JIEMEHTOB U UX
COCIMHCHUH.

4. CTPYKTYPA U COJEPKAHHUE

Kon HaumenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pasgen 1. OcHoBHBIE
MOHATHS M 3aKOHBI XHMMHUH.

1.1 Kraccel Heoprannueckux 1 2 OIIK-1-33 JI1.1 J11.1 Heob6xoaumo
coenuHenuit /Jlex/ JI1.1 HCTIOJIB30BaTh
JI1.2J12.1 MYJIBTUMETUI
JI2.5]13.6 HYIO
JI3.8 ayUTOPHIO,

2139233 000pyIOBaHH
y 10 TaONuIeH
XUMHYECKHX
SIIEMEHTOB




1.2

XumMus Kak paszen
€CTECTBO3HAHUS. 3HAUECHUE
XUMHHU KaK HAy9HOH OCHOBBI
MaTepHaIoBeIeHUs U
MeTarypriud. OCHOBHBIE
MTOHSTHS XUMHH - MOJIb,
aTOMHasI U MOJICKYJISIpHAsT
MaccChl, CIIOCOOBI X
onpeneneHus. OCHOBHbIE
3aKOHBI XUMHH. 3aKOH
COXpaHEHHS MaTepPHUH. 3aKOH
ITOCTOSIHCTBA COCTaBa. 3aKOH
9KBUBAJIEHTOB. /JIek/

OIIK-1-35

JI1.1J11.1
J1.1
JI1.2J12.1
J12.5J13.1
JI3.5
013233

Heo6xonumo
UCIIONTb30BaTh
MYJIBTUMETUI
HYIO
ayIUTOPHIO,
000py/IOBaHH
y 10 TaONuIe
XUMHUYECKUX
JJIEMEHTOB

1.3

BBogHoe 3ansitue. [IpaBuna
paboThI U TEXHUKA
6e30MacHOCTH B XUMHUYECKOH
nabopatopuu /J1abd/

OIIK-1-33

JI1.1J13.8
93

KM6

14

Kitaccel HeOpraHuYeCKHx
coenunenuii /J1a6/

JI1.1J12.1
JI2.5]13.6
33

Heo0xomumo
WCTIONB30BaTh
CHEeLUAIU3UD
0 BaHHBIC
XUMHYECKHIEC
nmabopaTopum,
00opyoBaHH
13
BBITSDKHBIMU
mKapamu,
BOZIOH CO
CIeIMaIbHOM
PaKoOBHHOM,
HEOOXOIUMBI
M
71a00paTOPHEI
M
000pyIOBaHH
e M st
MIPOBENICHHS
IKCHICPUMEHT
OBH
HabopoM
XUMHUYECKUX
PEaKTUBOB

1.5

OmnpeeeHne MOJIAPHOU
Maccel Metayuia /J1a6/

JI1.2J12.1
JI3.5
JI2.5J13.8
3354

Heobxomumo
HCIIOIb30BaTh
CHeLUAINU3UD
0 BaHHBIE
XAMHYECKUE
nabopatopuy,
00opynOBaHH
150
BBITSKHBIMU
mKapamu,
BOJIOH CO
CIIEITHATBLHON
PaKOBHHOM,
HEOOXOIUMBI
M
71a00paTOPHEI
M
o0opynoBaHU
e M It
MIPOBENICHHS
IKCIICPUMEHT
OBH
HabopoM
XAMHAYECKUX
PEaKTHBOB




1.6 OCHOBHBIE KJTacChI OIIK-1-33 JI.1 P11
HEOPraHUYECKUX JI1.1J12.1
coequnaenuii /TIp/ J12.5713.6

23

1.7 OcHOBHBIE OIIK-1-Y6 J1.1 KM2 P12
CTEXHOMETPUYECKUE 3aKOHBI. 23
Pacder o ypaBHeHHIO
peaxuun /I1p/

1.8 [TpopaboTKa JIEKIHOHHOTO OIIK-1-B2 JIT.1J12.1 P19
MaTepHaa. J2.5
CamocTosATenbHOe U3y4eHHE 213233
JIUTepaTypel. BeinonHeHue
JIOMAIIIHUX 3aJaHuH.

IMoaroToBka K NpakTHYECKUM
3aHATHUSM, K BBITIOJTHCHHUIO U
3amuTe 1abopaTopHOH
pabotsl. [loaroroska k
KOHTPOJIBHOIT padote. /Cp/
Pa3gen 2. 3akonomepHOCTH
NMPOTEeKAHUS pPeaKImii:
TepMOXUMHSI, CKOPOCTh
XHMHYECKHX peaKknuii u
paBHOBecHe.

2.1 OHepreTuka XUMUYECKUX OIIK-1-34 Jd1.1 Heob6xoxnmo
npoueccos. TennoBoi OIIK-1-36 JI1.1J12.1 HCITI0JIb30BaTh
3¢ GEKT peaKiuu. JI3.5J12.5 | mynpTHMenuit
Tepmoxumudeckue 0123 55 HYIO
ypaBuaeHus. CTangapTHAs ayIUTOPHIO,
SHTANBINS 00pa30BaHUS 00opynoBaHH
MIPOCTHIX H CIIOKHBIX y 10 Tabnumen
XUMHYECKUX COSTMHEHUH. XUMHYECKUX
3axon ['ecca. OcHOBBI JJIEMEHTOB
TEPMOXUMHICCKAX
pacueroB. /Jlex/

2.2 OnpeneneHue SHTANBINT OIIK-1-B2 J1.1 Heob6xoxnmo
peaxkuuy HelTpanu3anu. JI1.2J12.1 HCII0JIb30BaTh
OrnpenieneHye SHTaNbIHA JI3.5J12.5 CieIUATU3UD
pactBopenus conu. /J1ab/ 23 24 0 BaHHBIC

XUMHYECKHIE
naGoparopuy,
000py/IOBaHH

13

BBITSDKHBIMU

nikadamu,
BOJIOH CO

CIeINaIbHOM

PaKOBHHOM,
HEOOXO0TUMBI

M
1a00PaTOPHBI
M
o0opynoBaHH
e M st
MPOBEICHHUS
9KCHEPUMEHT
OBH
HaboOpoM
XHUMHUYECKUX
PEaKTHBOB

2.3 Tepmoxumuyeckue OIIK-1-36 JI1.1J12.1 KM9 P13

pacuersl. /IIp/ J2.5

3153




24 CKOpOCTh XMMHUECKUX 2 OIIK-1-34 JI1.1J12.1 Heob6xoaumo
peakuuii. aKkropsl, OIIK-1-36 JI3.5J12.5 | ucnonp3oBath
BIHSIOIITNE HA CKOPOCTh MYJTBTUME U
peakunii. 3aK0H HYIO
JIEHCTBYIOIIMX Macc. ayJUTOPHIO,
OO0paTuMbIe XUMHYCCKIEC 000pyIOBaHH
mponecchl. XUMUYECKOe y 10 Tabnmmei
paBHOBecue. CMerieHne XUMHYECKUX
XMMHYECKOTO PABHOBECHSI. JJIEMEHTOB
ITpunun Jle-1larense u ero
3Ha4YEeHUE ISl ONTHMHU3AIIH
TEXHOJIOTHYCCKUX
nporieccoB. /JIex/

2.5 UccnenoBanue ckopoctu 2 OIIK-1-34 JI1.1 Heo6xomumo | KM10 P13
XUMHUYECKOM peaKuuu u OIIK-1-36 JI1.2J13.5 HCTOJIb30BATh
paBHOBecus. (J1abopaTopHO- OIIK-1-Y4 2133 54 CHeLUaIU3UP
MPaKTHYECKOEe 0 BaHHBIC
3aHsaTHe). /J1ab/ XMMHYECKUE

nabopaTopum,
00opynoBaHH
13
BBITSDKHBIMU
mkagpamu,
BOJIOH CO
CIEIMaIbHOM
PaKoOBHHO,
HEOOXOIUMBI
M
71a00PaTOPHEI
M
000pyIOBaHH
eM Ui
MIPOBENICHUS
9KCIICPUMEHT
OBH
HabopoM
XUMHUYECKUX
PCaKTHBOB .

2.6 [IpopaboTka JeKIMOHHOTO 12 OIIK-1-B2 J.1 P20
Matepuana. [TonroroBka K JI1.2J12.1
BBIMIOJTHEHUIO TA0OPATOPHBIX 2.4
pabort. [ToaroroBka K 3amure JI2.5J13.6
1a00paTOPHBIX paboT. JI3.8
BrInonHeHne 1oManiHero D12233 54
3aganus Ne2. I[Toaroroska
MPAKTHYSCKIM 3aHSTHSIM.

Uzyuenune nurepatypsl. /Cp/
Pasnea 3. lucnepcHsbie
cucrembl. PacTBopbl.
DJIEKTPOJIUTHYECKAS
AMCCOLHALHS.

3.1 JlucriepcHbIe CHCTEMEL. 2 OI1K-1-37 JIT.1 J11.1 Heobxoaumo
Knaccugukauus. O6mue OIIK-1-B3 J12.1 HCII0JIb30BaTh
CBOIICTBa PacTBOPOB. 213233 MYJIbTUMETUI
CriocoObI BEIpasKEeHHUS HYIO
KOHIIEHTPALIUH. ayIUTOPHIO,
PactBOpuMOCTS. 00opynoBaHH
3aBHCHMOCTB PaCTBOPUMOCTH y 10 Tabnumen
OT TIPUPOJIBI PACTBOPHUTEIS U XUMHYECKUX
PacTBOPEHHOTO BEIICCTBA, JIICMEHTOB

TEeMIIepaTypbl M TaBJICHHS.
3aKoH pacnpeneneHus..
Okcrpakuus. PacTBopsr
HEDJIEKTPOJIUTOB. 3aKOH
Payns. Kpuockonus u
s0ynmurockonus. /JIex/




3.2 Omnpenenenue KOHIEHTPAIUA OIIK-1-37 JI12.1 JI2.5 KM11 P14
pactBopoB. O011He cBoiicTBa OIIK-1-B3 33
pacTtBopoB. 3akoH Payrs.

OmnpeneneHne TeMIepaTypsl
KUIIEHUS U KPUCTAIUTH3AIUU
pacTBOpOB
HeanekrponutoB. /IIp/

33 PactBopbI 31€KTpOIHUTOB. OIIK-1-37 J.1 Heo6xomumo
Teopus HIEKTPOIUTHYECKON OIIK-1-B3 JI2.5J12.1 HCIOJb30BaTh
nuccoruanyu. CreneHn D1 D2 33 MYJIbTUMETUI
JTUCCOTIHAITUH, €€ HYIO
3aBUCHUMOCTD OT ayUTOPHIO,
TeMIIEepaTyphl U 00opynoBaHH
KOHIIEHTPAINH, CIIOCOOBI y 10 Tabnumen
onpenenenus. CUIbHBIE H XUMHYECKUX
ci1a0ble SIMEeKTPOIIHTHL. JIIEMEHTOB
Koncranra
3JIEKTPOIUTUYECKON
JTUCCOIMAILIIH U 3aKOH
paz6asnenus OcTBasbaa IS
CITa0BIX ANMEKTPOITHUTOB /JIeK/

34 [IpuroToBnenue pacTBOPOB U OIIK-1-B3 JI3.5 Heobxomumo | KM12 P4
OIIPENETICHUE UX 93 HCIIOJIb30BATh
KoHUIeHTpauuu. OnpeneneHue CHeLUaIU3UP
CTENEHH U KOHCTaHTBI 0 BaHHbIE
JIFICCOIMAIINN cITaboro XUMHYECKHIE
anexrponuta /J1ab/ nabopaTopud,

000pyIOBaHH
13
BBITSKHBIMH
mkapamu,
BOJIOH CO
CIeINaIbHOM
PaKOBHUHOI,
HEOOXOAUMBI
M
71a00PaTOPHEI
M
00opyIoBaHH
e M ISt
MIPOBENCHUS
JKCTIEPUMEHT
OBH
HaboOpoM
XUMHYECKUX
PEaKTHBOB .

3.5 HonHOE npoun3BeieHne BOIbI. OIIK-1-37 JI1.1 Heob6xomumo
Bonopousrii mokasaress. OIIK-1-Y3 JI1.1J12.1 HCTO0JIb30BATh
I'upponus coneit. Koncranra J12.5 MYJIbTUMEIUI
Y CTETIeHb THPOJIH3a. 33 HYIO
BrnusiHue Temmiepatypbl U ayJUTOPHIO,
KOHIIEHTPALUH Ha CTEIIEHb 000pyIOBaHH
ruaponnza. CMelieHue y 10 Tabsuuei
PaBHOBECHS TUAPOITH3A. XUMHYECKUX
CryneH4aTslii THAPOIU3, 3JIEMEHTOB
MIOJIHBIM TUAPONIN3,

COBMECTHBII THIPOJIN3 COJNIEN
pasHoi puponsl. /JIex/

3.6 CBOMCTBO pacTBOPOB OIIK-1-33 JIT.1JI1.1 KM3
anexkrponutoB. pH OIIK-1-34 23
pactBopoB. 'mapoinus OIIK-1-36

cozeit /Tlp/




3.7

ITpopaboTKa IEKIHOHHOTO
Mmarepuana. [loaroroska k
BBITTOJTHEHHIO JTA00PaTOPHOH
paboter. [ToaroroBka k
3amurTe 1abopaTopHOi
paboTsl. BeimonHeHne
JIOMAIITHEro 3agaHus Ne3.
IToaroToBka K NpakrU4ECKUM
3auaTHsaM. [loaroroska k
KOHTPOJIEHOIT padoTe.
W3zyaenne mureparypsl. /Cp/

14

OIIK-1-B3

JI1.1J13.5
J2.5
01 52 33 54

P4

Paznen 4. CTpoeHue aToma
H NepHoHYecKas cucTeMa.
Xumnyeckasi CBSI3b U
CTpPOeHHe MOJIeKYI.

4.1

KopryckynsipHO-BOJIHOBBIE
CBOICTBa MaTepUaIbHbBIX
yactul. KBanToBo-
MeXaHM4YecKast IpUpoja
atoma. KBaHTOBBIE
XapaKTEePUCTUKH JIEKTPOHOB.
ATOMHBIE OpOHTANH.
DJeKTPOHHBIC YPOBHU H
MOYPOBHHU.
MHOro3/1eKTpOHHbIE ATOMBI.
ITpuniun MuHUMyMma
sHepruu. [Ipunnun [Maymu.
[IpaBuno Xynna.
DJEKTPOHHOE CTPOEHHE
aTOMOB JJICMEHTOB B
3aBUCHUMOCTH C UX
MIOJIOXKEHUEM B
NIEPUOJUYECKOM CUCTEME: S-,
p-, d-, f-a7IeMeHTHI.
CTpyKTypa nepuoAn4ecKon
CHICTEMBI 3JIEMEHTOB!
HEePHOJBI, TPYIIIIEL,
noarpynnsl. [lepuoauueckuit
3akoH [[.11. Mennenecna.
OCHOBHBIE aTOMHBIE
XapaKTePUCTUKU JTEMEHTOB:
ATOMHBIN pasinyc, SHEPrus
MOHH3aLUH, CPOACTBO aTOMa
K 3JIEKTPOHY, OTHOCUTEIIbHAS
3JIEKTPOOTPULIATETLHOCTD U
0COOCHHOCTH HX

n3MeHeHns /Jlex/

JI1.1J11.1
0133 35

Heob6xoanmo
HCIOI30BATh
MYJIbTUMETUI
HYIO
ayIUTOPHIO,
000pyIOBaHH
y 10 TaONuIeH
XHMHUYECKUX
9JIEMEHTOB

4.2

CrtpoeHue aTroma u
xuMuueckast cBsizb /I1p/

JI1.1J12.1
33

KM20

P16




43

OCHOBHBIE THIIBI
XMMHYECKOH CBSI3H:
KOBaJICHTHAsI, HOHHAS,
MeTajinueckas. Mexanusm
00pa3oBaHMsI KOBAaJIEHTHOM
cBs13u.OCHOBHBIE
XapaKTePUCTHKH
KOBAJICHTHOH XMMHUYECKOH
cBs3u. ['ubpuan3anus
aTOMHBIX OpOUTAIIEH TIPH
00pa3oBaHIH XUMHUYECKOI
cBa3u. KpaTtHsle cBs3n.
YcnoBus 06pa3oBaHus
HOHHOM XMMUYECKOH CBS3H.
CTreneHb HOHHOCTHU CBSXU.
DHeprust MIOHHOU
KPUCTAJUINYECKOHN PELIETKH.
OTnyre MOHHOU
XHUMUYECKON CBS3H OT
KOBaJICHTHOM:
HEHaNpaBJIeHHOCTb,
HEHACBIIAEMOCTh HOHHOM
cBsi3u. [Ipupona
MEXMOJIEKYJISIpHOE
B3aNMOJICHCTBHE.
Bonopoanas cBs3b.

/Jlex/

JI1.1J11.1
1.2
01093 35

Heo6xonumo
UCIIONTb30BaTh
MYJIBTUMETUI
HYIO
ayIUTOPHIO,
000py/IOBaHH
y 10 TaONuIe
XUMHUYECKUX
JJIEMEHTOB

4.4

IIpopaboTKa JIEKLIHOHHOTO
MarepHaa.
CaMocToATeNnpHOE U3YUeHHE
IuTepaTypsl. BeimonHeHne
JIOMAIITHAX 33/1aHAH.
IlonroroBka k
HPaKTHIECKOMY

3anatuio. /Cp/

JI3.5
JI2.5J12.1
0133 35

P19

Pasgen 5. OkuciureabHO-
BOCCTAHOBHUTEJILHDIE
peaknun. XuMHA S- H pP-
3JIEMEHTOB.

5.1

CreneHb OKUCIICHUS
aneMeHToB. [Ipupona
OKHCIIUTENHHO-
BOCCTaHOBUTENbHBIX
nipoueccos. [TpocTeie u
CJIO’KHBIE BEIECTBA B
KauecTBE OKUCIIUTENEH U
BoccranoBuTeeil. OCHOBHbBIE
TUTBI OKHCITUTEEHO-
BOCCTaHOBHUTENBHBIX
peakunii. @akTopsl,
BIIHSIOIINE HA XapaKTep
MPOTEKAHUST OKUCITUTEIBHO-
BOCCTaHOBUTENBHBIX
pEaKuii: KOHUEHTpALUs
peareHToB, TeMIeparypa,
KUCIIOTHOCTH cpeabl (pH).
OKHCIUTENBHO-
BOCCTaHOBUTEIBHBIN
SKBHUBAJEHT. /JIex/

OIIK-1-V1
OIIK-1-V4

J1.1
JI1.1J13.1J12.
1J13.7
0152 53

Heob6xoaumo
HCIIOJIB30BaTh
MYJIbTUMEIUI
HY10
ayJIUTOPHIO,
000pyIOBaHH
Y 10 Tabnuuei
XAMHYECKUX
3JIEMEHTOB.




52 IMonsTue 06 3meKTpoIHOM OIIK-1-33 JI1.1J11.2 Heob6xoaumo
noreHuane. BonxopoaHsrit OIIK-1-34 D1 D2 33 HCIIOJIb30BaTh
anexrpoa. CtaHaapTHbIE OIIK-1-Y1 MYJIBTUMETUI
ANEKTPOHBIE TOTEHIINAIIBI HYIO
METaJJIOB U IPYTHX ayUTOPHIO,
OKUCIIUTENBHO- 000pyIOBaHH
BOCCTAaHOBHTEILHBIX CHCTEM. y 10 TaONuIe
Hanpasnenne okucIuTenbpHO- XUMHYECKUX
BOCCTaHOBUTENBHBIX JJIEMEHTOB
peakuus. YpaBHEeHHE
Hepucra. /Jlex/

53 O0mas xapaKkTepucTUKa OIIK-1-33 J1.1 Heob6xoaumo
AJIEMEHTOB TJIABHBIX OIIK-1-34 213233 HCIIOJIb30BaTh
noarpymn. HaxoxeHue B OIIK-1-Y1 MYJIbTUMETUI
MIPUPOJIE, TTOTyICHUE, HYIO
MpUMEHEHUE, XUMUIECKHE ayAUTOPHIO,
cBoiictBa snemeHToB 1A - 000py/IOBaHH
VIIA rpymn n ux y 10 Tabnumen
coequHeHuid. /Jlex/ XUMHYECKUX

JJIEMEHTOB.

5.4 N3ydenune oKUCIUTENEHO OIIK-1-V1 JI3.1 J12.1 Heob6xoaumo P5
BOCCTaHOBUTEIBHBIX OIIK-1-Y2 JI2.5J13.7 HCIIOJIb30BaTh
peakunii /J1a6/ 3354 CIELUAIU3UD

0 BaHHbBIE
XUMHUYECKHE
naboparopuu,
00opyoBaHH
ble
BBITSKHBIMH
mKapamu,
BOJIOH CO
CIeIMaIbHOM
PaKOBHHOM,
HEOOXOIUMBI
M
71a00paTOPHEI
M
o0opynoBaHH
e M A
MIPOBEICHHS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
pEeaxkTUBOB

5.5 OO01iMe CBOWCTBA METAJIIOB. OIIK-1-33 JI1.1J13.5 Heobxomumo | KM14
XVMHYeCKre CBOWCTBA S- U P OIIK-1-34 J12.4 J12.5 HCIIOIb30BaTh
- MetaioB /Jlex/ 212335 MYJIbTUMEIUI

HYIO
ayAUTOPHIO,
o0opynoBaHH
y 10 Tabnumei
XUMHYECKUX
JJIEMEHTOB.

5.6 OKHCITUTETHHO OIIK-1-31 JI2.1 KM13 P17
BOCCTaHOBHUTEIbHBIC OIIK-1-33 JI2.5713.7
peakuuu. Metoabl OIIK-1-V1 33
COCTaBJIEHUS] OKUCIIUTENBHO OIIK-1-Y2
BOCCTaHOBHUTEIBHBIX
peaxumii. /IIp/

5.7 XHUMHYECKHE CBOMCTBA OIIK-1-33 JI1.1J13.1 P18
3JIEMEHTOB TJIABHBIX OIIK-1-34 JI3.5
noarpym /TTp/ OIIK-1-V2 2133




5.8 ITpopaboTKa IEKIHOHHOTO 16 OIIK-1-33 JI1.1J13.1 P5
MaTtepuana. OIIK-1-34 JI3.5J12.5
CaMoCTOATENBEHOE U3YUEHHE OIIK-1-V1 21392323 55
mureparypsl.Iloaroroska k OIIK-1-Y2
BBINOJIHEHUIO JTa00OPaTOPHOH
pa6otsl. [ToaroToBka K
3amuTe 1abopaTopHOH
paboTsl. Beimonnerne
JIOMAIITHEr o 3a/1aHusl.

ITonroToBKa K MPakTHIECKAM
3ansTasM /Cp/

Paszgen 6. OxkuciiurebHO-
BOCCTAHOBHUTEJIbLHbIE
CBOICTBA MeTaJJIOB.
KomnuekcHble coequHeHusl.

6.1 OCHOBHBIE TTOJT0KEHUS 3 OIIK-1-32 JI1.1J13.1 Heob6xoamumo
KOOPJMHAIIMOHHON TEOPHH. OIIK-1-Y3 2.4 HCIOJb30BaTh
Komrmiekcoobpa3oBaterb, D192 33 B35 | mynbTumMenui
JIUTaH/Ibl, KOOPAWHAIIMOHHOE HYIO
YHCII0, KOMITJIEKCHAS ayAUTOPHIO,
yactuna. Homenknarypa 000pyIOBaHH
KOMIUTEKCHBIX COSINHEHUN y 10 Tabnumen
(KC). Ycroitunpocts KC B B XUMHAYECKUX
BOJIHBIX PacTBOpax. JJIEMEHTOB
Koncranra HecToiikocTH
KOMILJIEKCHON YaCTHIIBI.

Jsoiinsle conu. [Ipupona
XUMUYECKOH CBS3H B
KOMIUTEKCHBIX
coenuHeHUAX. /JIex/

6.2 OO01me cBOMCTBa METAIIOB. 4 OIIK-1-31 JI3.1J12.4 Heob6xoamumo
CBo¥icTBa - U p- OIIK-1-Y4 JI2.5J13.2 HCIIOJIb30BaTh
MeTtasioB. /J1a6/ OIIK-1-V5 JI3.3 CTHCIUATN3UD

23024 O BaHHbIE
XUMHUYECKHIE
nabopaTopuu,
o0opynoBaHH
13
BBITSKHBIMU
mkadamu,
BOJIOH €O
CIeIaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a00paTOPHBI
M
obopymoBaHH
e M as
IIPOBENICHUS
IKCIIEPUMEHT
OBH
HabopoM
XUMHYECKUX

PEaKTHBOB




6.3 N3yuenue KOMIUIEKCHBIX 6 OIIK-1-32 JI3.1J12.4 Heobxomumo | KM15 P6
coenunHenuit /J1ab/ OIIK-1-V3 J12.5712.1 HCTIOJIB30BaTh
JI3.3 CIELUAIU3UD
33 54 0 BaHHBIE
XHMHYECKUEC
nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB

6.4 [TpopaboTKa JIEeKIHOHHOTO 8 OIIK-1-31 JI1.1J13.1
MaTtepuana. OIIK-1-32 JI2.4 J12.5
CamocTosATenbHOe U3yYeHHE OIIK-1-Y1 213233
mureparypsel.Iloaroroska k OIIK-1-Y2
BBINOJHEHHUIO 1Ta00OPaTOPHBIX OIIK-1-Y3
pa6ort. [ToaroroBka K 3amure OIIK-1-Y4
T1a00paTOPHBIX paboT. OIIK-1-Y5
Brinonxenune qomaiiHero
3amanus. /Cp/

Paznen 7. . Xumus d- u f-
3J1eMEHTOB.

7.1 Xumus snementos [1B 14 OIIK-1-32 JI1.1J12.4 Heobxomumo KM5
rpynnsl; IB rpynnsr; VIIIB OIIK-1-33 23 HCII0JIb30BaTh
rpymrsl; VIIB rpynmer; VIB OIIK-1-34 MYJIbTUMETUI
rpynmnsl; VB rpynmsr; [VB OIIK-1-Y3 HYIO
rpymiel; [1IB rpynnst u ayJUTOPHIO,
JIAaHTAHOUI0B; 0030p CBOWCTB 00opyoBaHH
f-anemenToB y 10 TaOIuIeH
(axturOMMOB). /JIeK/ XUMHYECKUX

OJICMCHTOB




7.2

N3yuenue cBONCTB METaIIIOB
MOArPYIIbI UHKA /J1ab/

OIIK-1-32
OIIK-1-34
OIIK-1-Y2
OIIK-1-B1

JI3.3J12.4
JI2.5J12.1
93 54

Heob6xoaumo
UCIIONTb30BaTh
CHeIUATN3UD
0 BaHHBIC
XHMHYECKUEC
nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB

KM16

P7

7.3

W3yuenue cBOHCTB METAIJIOB
MOATPYNIIEI Xkene3a /J1ad/

OIIK-1-32
OIIK-1-34
OIIK-1-Y2
OIIK-1-Bl1

JI3.1J12.4
J2.5
33 54

Heob6xoaumo
HCIIONTB30BaTh
CTHCIUATN3UD
0 BaHHBIE
XHMHYECKUEC
nabopaTopuu,
00opy/IoBaHH
13
BBITSDKHBIMUA
mkadamu,
BOJIOH €O
CIeIaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a00paTOPHBI
M
obopymoBaHH
e M uis
MIPOBE/ICHUS
IKCIIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTHBOB

KM17

P8




7.4

N3yuenue cBONCTB METaIIIOB
MOArpyInbl Mapranmna /J1ad/

OIIK-1-32
OIIK-1-34
OIIK-1-Y2
OIIK-1-B1

JI3.1JI3.5
J12.4 J12.5
93 54

Heob6xoaumo
UCIIONTb30BaTh
CHeIUATN3UD
0 BaHHBIE
XHMHYECKUEC
nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
eM ISt
MIPOBE/ICHHUS
IKCTIEPUMEHT
0B 1 HabopoMm
XHUMHYECKUX
PEaKTHBOB

KM18

P9

7.5

W3y4yeHue cBOMCTB METAIIOB
HOATpYyHIsI Xpoma /J1ab/

OIIK-1-32
OIIK-1-34
OIIK-1-Y2
OIIK-1-B1

JI3.3J12.4
J2.5
3354

Heob6xomnmo
HCIIOB30BaTh
CTICLHATU3UD
0 BaHHBIE
XHUMHYECKUEC
naGoparopuy,
000py/IOBaHH
bIC
BBITSDKHBIMU
nikadamu,
BOJIOH CO
CIELIUAIbHON
PaKOBHHOM,
HEOOXOAUMBI
M
71a00PaTOPHBI
M
o0opymoBaHH
eM JIIsE
MPOBEACHHUS
9KCHEPUMEHT
0B 1 HabopoM
XHMHUYECKUX
PeaKTUBOB

KM19

P10

7.6

ITpopaboTKa JEKIHOHHOTO
MarepHaa.
CaMOoCTOSTeTbHOE H3YUCHUE
nutepatypsl.Iloaroroska k
BBITIOJTHEHUIO JTa00PAaTOPHBIX
pabort. [ToaroToBka K 3amuTe
nabopaTopHBIX paboT.
BeinosnHeHne noMaisero
3amanus. /Cp/

13

OIIK-1-32
OIIK-1-33
OIIK-1-B1

JI1.1J13.1
2.4
JI2.5]13.3
01 33 54

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KouTpoabHble MeponpusiTsi (KOHTPOJIBHAsI pad0Ta, TeCT, KOJIOKBHYM, IK3aMeH U T.II), BOIPOCHI I
CaMOCTOSITETbHOM MOATOTOBKH

Kon

KonTponsnoe
MEPOIIPHUATHE

IIpoBepsiemble
WHIUKATOPBI
KOMIICTCHITHIA

BOHpOCBI JUIA IOATOTOBKKU




KM1

dopmar npoBeCHUs
9K3aMeHa -
HMUCBMEHHas padoTa.
DK3aMeHalMOHHasS
paboTa BKIIOYaeT
THITOBBIE 33/1a4H, C
KOTOPBIMH CTYCHTBI
3HAKOMSTCS B
TedeHHe yaeOHOTo
roja Ha
MPAKTUYECKHX,
J1a00paTOPHBIX
3aHSTUAX U IPU
BBITIOJIHCHU T
WHBHIYaJIbHBIX
KOHTPOJIBHBIX PaboT
U TOMAIITHUX
3aJaHuH.

TeMmbl, BHIHOCHUMEIE Ha SK3aMEH:

1. XuMusi METaJuIoB.

a) s- 1 p-mMeTauibl. OO1Ias XapakTepucTUKa MIETOUYHBIX U
IIEIOYHO3EMEITEHBIX METAJIOB, OCPHILIHS, MarHU, ATFOMHHUSL, OJIOBA
¥ CBHHIIA, BUCMYTA.

6) d-metanmsl. MeTamisl ceMeiicTBa XxKemle3a, MeTallIbl HOATPYIIIIT
LUHKa, MM, MapraHiia, XpoMa, BaHa/lusl U TUTAHA.

B) OOmmas xapakrepucTrka f-MeTamios.

2. DnexTpoHHbIe (OPMYIIBI aTOMOB M HOHOB METAJIJIOB, KBAHTOBEIC
qucia.

3. Pacuer koHILIEHTpallMii paCTBOPOB COEIMHEHUI METAIJIOB: MOJISIPHOM,
MacCOBOM JIOJIH, HOPMaJIbHOCTH, MOJISUTEHOCTH, MOJBHOMN JTOJIH.
Briunciienue KoHIIEHTpaLUKi HOHOB, OIIPE/IEJIEHUE CTEICHH
JIUCCOIMAITMHN U U30TOHNYecKoro ko3dduitnenta Baut-T'odda, pacuer
TeMIIepaTyphl KUICHUS U KPUCTAITH3AI[H PaCTBOPOB.

4. Bonoponusrit mokaszarens (pH) pacTBOpoOB coeAnHEHHH METAIIIOB.
T'unponus coneit, 00paTUMBIN 1 HEOOPATUMBIN THAPOIHU3, COBMECTHBIN
THIPOJIH3, BRIPAXKEHHE ISl KOHCTaHTHI 00PaTUMOTO THAPOIIH3A.
CwMerieHre paBHOBECHS THAPOIN3A.

5. CrexruoMeTpHUecKie pacueTsl 0 (GopMyIaM Ul COeTHHEHUI
METAJJIOB, PACUEThI 110 YPAaBHEHUSIM PEAKIMHA C yHaCTUEM METAJJIOB U
WX COCAMHEHHH. 3a1aun Ha U30BITOK. YUeT BBIX0JIa MPOJIYKTA.
Brruncnenne o6beMa yqacTBYIOIIMX B PEAKIIMU ra3000pa3HbIX BEIIECTB
IIpY H.y., U TIPU TeMIepaType U JaBICHUH, OTINYAIOIINXCS OT
HOPMaJIbHbIX.

6. PacueT sHTaNbINYU peaKUii ¢ y4aCTUEM METAJIOB U UX COETUHEHUI],
U SHTAJIBIINH TIPOIiecca PacTBOpeHus coneil. OnpeneneHus H3MEHEHUS
TEMIIEPaTyphl PacTBOPA B Pe3yJIbTaTe PACTBOPEHUS COJIH.

7. Ucnons3oBanue npuHuuna Jle lllatense ans onpeneneHus
CMEIIIEHNS PaBHOBECHS OOPATUMBIX PEAKIIHi ¢ yIaCTHEM METAIIOB U
UX COEIMHEHUI. pacueT paBHOBECHBIX KOHLIEHTpALUil.

8. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH C YIaCTHEM METAJIOB
1 UX coemuHeHni. MeToJ aIeKTpoHHOTo Oananca. MeTo1 3JeKTpOHHO-
HOHHBIX IIOJIypEaKLXi 17151 peaKid B pacTBOpax.

9. OnpeneneHye HanpaBIeHNUs OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX
peaKuii Ipy CTaHAAPTHBIX YCIOBUSX Ha OCHOBE BeluMcieHus DJ1C
peakuuii. Beruncnenue crangaptHoit 9/1C raibBaHUYECKOTO 3JIEMEHTa
Y COCTaBJIEHUE ypaBHEHHS TOKOOOPAa3yroLel peakiuy. Y paBHEeHEe
HepHcra.

10. Komnniexcuble coennenust meramuioB. HomenknaTtypa
KOMIIJIEKCHBIX COSANHEHUH. XUMHUYecKasi CBA3b B KOMILIIEKCAX, THI
ruOpUIU3aK aTOMHBIX OpOuTasel KOMIUIeKcooOpazoBatTels U
TreoMeTpHYecKast CTpyKTypa KoMIUIeKca. Peakiin morydeHns
KOMIIJICKCHBIX COSANHEHUH M PEAKIUH C YIACTHEM KOMITIIEKCHBIX
coeqrHeHui. Jluccounanys KOMIUIGKCHBIX COEIMHEHNH B BOJHBIX
pacTBopax, BbIpaXKEHUE 1JIs1 KOHCTAHThl HECTOMKOCTH.

KM2

1 BKP-1 Tema
"Kiaccet
HEOpTraHMYEeCKUX
COCJIMHECHUM.
CrexuoMeTpuueckue
pacuersL."

1. YMenue mucath GOpMyJIbl COSTUHEHUH KITaCCOB OKCHUJIOB,
THIPOKCHIOB (COHOBaHMH, aM()OTEPHBIX THIPOKCHUIIOB,
KHCJIOPOJOCOAEPKALIUX KICIOT), OE3KHCIOPOJHBIX KUCIIOT, COJIEH.
2. OcHOBHBIE CIIOCOOBI IOTYUIEHHS! OKCHIIOB U UX CBOMCTBA.

3. OcHOBHBIE CIIOCOOBI TIOJTy4eHHST OCHOBAHHUH M NX CBOMCTBA.

4. OCHOBHBIE CIIOCOOBI MOTYIEHHS KHCJIOT ¥ MX CBOWCTBA.

5. OCHOBHBIE CITOCOOBI MOTYYCHUS COJICH M MX CBOWCTBA.

6. CpenHue, KUCIBIC M OCHOBHBIE COJIM M CIIOCOOBI MX ITOJTyYCHUSI.
7. 3aKoH 3KBHBaJICHTOB. MoJsipHas Macca SKBUBAJIEHTOB.

8. I'a30BbI€ 3aKOHBI. 3aKOH ABOTapo.

9. CocraBiieHue ypaBHEHHI OOMEHHBIX PEaKIuii.

10. Pacder no ypaBHEHUIO PEAKIUHU.




KM3 2 BKP-2 Tema 1. 3akon I'ecca. TepMOXUMHUECKIE pAaCUETHI.
"Tepmoxumus. 2. CKOpOCTh peakiuu. 3aBUCUMOCTh CKOPOCTH PEaKIH OT
Kunetnka. CBoiicTBa KOHIIEHTPAITNH PEarnpyroNINX BEIEeCTB (3aKOH JICHCTBYIOMINX Macc).
pacTBOpoB 3. CKoOpOCTh peaxiiy. 3aBUCHMOCTb CKOPOCTH PEAKIUU OT
JJEKTPOIUTOB". Temmnepatypsl (npasuiio Bant-I'odda).
4. XuMHUECKOE PaBHOBECHE, KOHCTAHTA PAaBHOBECHSI, CMELLICHUE
pasHoBecus (npurHnun Jle-Iarense).
5.CunbHbIe U cl1abble 3MeKTPOIHUTHL
6. CTeneHb U KOHCTaHTa TUCCOLMALNH.. 3aKOH pa30aBIIcHUs
OctBanbia.
7. pH pactBopa. Pacyer no ypaBHeHHIO TUCCOLMALINY.
KM4 3. BKP-3 Tema 1. CBo#icTBa MIETOYHBIX U IIETOYHO3EMENLHBIX METAIOB H HX
"CpoiicTBa s- 1 - COEIUHEHUN.
METaJUIOB. 2. CBoiicTBa aFOMHHUS, 0JI0Ba, CBUHIIA M BUCMYTa M MX COCIMHCHUI.
Hampasnenue OBP. 3. Omnpenenenne Hanpasienus OBP. Pacuer O/1C peaxiun.
KomruiekcHbie 4. 3]1C ranbBaHUYECKOTO 3JICMCHTA.
coequHeHus.." 5. CocraBneHHE KOOPIUHAIIMOHHBIX (POPMYIT KOMITIEKCHBIX
COEJIMHEHUI.
6. lucconuanusi KOMIUIEKCHBIX COCAMHEHUH, KOHCTAHTa HECTOMKOCTH
KOMIUIEKCHOM YacTHUIIbI.
7. CBoiicTBa KOMIUIEKCHBIX COEIMHEHUN. Y PaBHEHUS PEAKLNH C
ydacTHeM KOMIUTIEKCHBIX COSTUHEHUH.
KM5 4. BKP-4 Tema 1. Coiicta d- METaIIOB M UX COCAMHEHHIA: CBOHCTBA METAIIIOB
"XuMHu4eckue MOATPYIIbI LIUHKA;
CBOMCTBa MeTalIOB" CBoiicTBa METAJUIOB MTOATPYIIBI MEAH; CBOMCTBA METAJLIIOB IOArPYIIIBI
JKeJle3a; CBOMCTBA METAJIOB IO PYIIIEI MAapTraHIla; CBOMCTBA METAIIOB
MOJTPYIIBI XpOMa;CBOWCTBA TUTAHA, BAaHAIUs, HUOOHS, IIUPKOHUS U UX
AHAaJIOrOB.
KM6 BxoaHoi1 KOHTpOJIB, B cooTBeTcTBUM CO MIKOJIBHON MTPOTrpaMMOM IO XUMUH.
nabopaTopHOe
3ansaTue Nel
KM7 TecT-KOHTPOIIB 1O 1. YMenue nucaTs GOpMyIIbl COSTUHEHNH KITacCOB OKCHIOB,
teme "Kiacchl THIPOKCHIOB (COHOBaHMMA, aM()OTEPHBIX THAPOKCHIOB,
HEOpraHMYECKUX KHCIIOPOJOCOAEPKAIIUX KICIIOT), OE3KICIOPOJHBIX KUCIIOT, COJICH.
coeauHeHun" 2. OcHOBHEBIE CTIOCOOBI TTOJTy9eHHSI OKCHIOB U UX CBOMCTBA.
3. OcHoBHbIE c1IOCOOBI NOTYYEHHSI OCHOBaHUH U HX CBOICTBA.
4. OCHOBHBIE CIIOCOOBI OTYIECHHS KHCIIOT M MX CBOWCTBA.
5. OcHOBHBIE CITOCOOBI MTOTYUSHNUS COJIeH M X CBOWCTBA.
6. CpenHue, KUCIbIE U OCHOBHBIE COJH M CIIOCOOBI X MOIY4CHUSI.
KMS8 TecT-KOHTPOIIb 1O 1. OcHOBHBIE TOHATHS XUMUU (2TOM, MOJIEKYJIa, MOJISIpHAsi Macca
Teme "OCHOBHBIE BEILIECTBA, KOJIMYECTBO BEIIECTBA)
CTEXHMOMETPUUYECKUE 2. 3aKOH COXpaHEHUs MacChl.
3aKOHBI" 3. 3aKOH MOCTOSTHCTBA COCTaBa.
4. 3aKoH HKBHBaJIeHTOB. MoJsipHas Macca SKBHUBAJICHTOB.
5. 'a30BbI€ 3aK0OHBI. 3aKOH ABOTaJIPO.
6. CocTaBiieHne ypaBHEHUH OOMEHHBIX PEaKuuii.
7. PacueT o ypaBHEHUIO pEeaKI1H.
KM9 TecT-KOHTPOIb IO 1. OCHOBHBIE MOHSATHS TEPMOXHUMHH.
TEME 2. TepMOXUMUYECKHE YPaBHEHUSL.
"TepMOXUMUYECKHE 3. CranmapTHas SHTAIBIHS 00Pa30BaHUS MIPOCTHIX U CITOKHBIX
pacuetsr" BEILECTB.
4. 3akoH I'ecca u ciecTBUS U3 HETO.
5. TepMoXuMHUECKUE PACUETHL.
KM10 TecT-KOHTPOIB IO 1. 'omoreHHBIE U TETEPOTCHHBIE XUMUYECKHE PEAKIINU.

Teme "CKopocTh
XUMHUYECKOU
peaKuu u
paBHOBecue"

2. CKOpOCTh XUMHYECKOH PEeaKIuH.

3. 3aKoH JIEHCTBYIONIMX Macc.

4. Ipasuno Bant-T'odda.

5 Xummueckoe paBHOBecue. Cmemmenne papHoBecus. [Tpuanum Jle-
[Hatense.paBuno Bant-T'odda.




KM11

TecT-KOHTPOIIB IO
Teme "OO01IHE

CBOJCTBa PacTBOPOB.

1. CnocoOs!I BeIpakeHHsT KOHLICHTPAIIHIA.
2. PacTBOpUMOCTB. 3aBUCHMOCTb PACTBOPHMOCTH OT TEMIIEPATYPHI.
4. 3akoH Payns u cnencteust U3 Hero.

Croco051 5. OnpeneneHue MOIAPHONH MACCHl PACTBOPEHHOTO BEIIECTBA METOJAMHU
BBIpa)KEHHS KPUOCKOTIUHU 1 50YIHOCKOIIHH.
KOHLEHTpauuu'".

KM12 TecT-KOHTPOIIB IO 1. XuMudeckre BeIecTBa: CHIIbHBIC U CIIa0BIC HJICKTPOIIHTEL.

TEME 2. CreneHb U KOHCTaHTa AUCCOLMANNU. 3aKoH pa3baBienus OcTBaibaa.
"DreKTpoIMTHYeCKa 3. Omnpenienenre CTerneHy TUCCOUAIIUU IIEKTPOIIUTA.

s1 TUCCOLIMALIMS: 4. Bonopoanslii mokazatens pH, KHCIIOTHOCTH Cpelibl.

CBOMCTBA PacTBOPOB 5. T'mapomus coneit. CocTaBieHne ypaBHEHHH PEaKIUU THIPOIIH3a.
3JIEKTPOIUTOB, pH, 6. Koncranra ruaponuza. CMelieHre paBHOBECHS PEAKLUU THAPOIM3a.
THJIPOJIU3 COJIeit". (CnocoObI OJaBICHUS THAPOIIH3A. )

KM13 TecT-KOHTPOIIB 1O 1. CocraBiieH1e ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

teme "OBP, peaxumii (OBP).

Hanpasienune OBP". 2. BausiHue pa3nuusbix ¢paxropoB Ha mpoTekanue OBP.
3. Kitaccugukanus OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEaKIIHH.
4. OKHCIIUTENBHO-BOCCTAHOBUTENILHBIE CBOMCTBA 3JIEMEHTOB B
3aBUCHUMOCTH OT CTETIEHN OKHUCIIEHUs U TookeHus B [lepuoanueckoii
TabmuLe.
5. OnpeneneHne HaNIPaBIEHAS OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
peaxuii Ipy CTaHAAPTHBIX YCIOBUAX Ha OCHOBE BelunciaeHus DJ1C
peaxuui.
6. Beruucnenue 2/]C rajabBaHUYECKOI0O 3J€MEHTa IIPU CTaHIAPTHBIX
YCIIOBHSX.

KM14 TecT-KOHTPOIIB IO 1. s- 1 p-MeTayuIBL: 00IIas XapaKTePUCTHKA 1 XUMHIECKHE CBOHCTBA
Teme "CBOMCTBA S- K LIEJOYHBIX U HIEJI0YHO3EMEIbHBIX METAJUIOB, OEpUILINS, MarHUS,
p-meTamioB" AIIOMUHUSL, 0JI0BA M CBUHIIA, BUCMYTA.

KM15 TecT-KOHTPOIB IO 1. KomrmuiekcHbie coequHeHns MeTaiioB. HoMeHKIaTypa KOMILIEKCHBIX
teme "KomruiekcHeie COEIMHEHHI.

COCIMHEHUS 2. CocTaBneHre KOOPANHAMOHHBIX (POPMYI KOMIUIEKCHBIX
MeTalIoB". COEIUHEHUHN.
3. Jlucconmanust KOMIUIEKCHBIX COCANHEHMH, KOHCTaHTA HECTOHKOCTH
KOMILJIEKCHOM YaCTHIIBI.
4. CBoiicTBa KOMIIJIEKCHBIX COCIMHEHHNA. Y PaBHEHUS PEaKHii ¢
y4acTUEM KOMIUIEKCHBIX COEIUHEHUI.

KM16 TecT-KOHTPOIB IO CBo¥icTBa 3JIEMEHTOB IOATPYIIIIHI [IMHKA U UX COSMHEHUH.

teme "L{uHK,
KaaMui, pTyTs"

KM17 TecT-KOHTpOIIb IO CBoiicTBa 37€MEHTOB MOATPYIIIBI XKeJe3a U X COeIMHEHUH.

Teme "XKemeso,
KOOaJIbT, HUKED"
KM18 TecT-KOHTPOIB IO CBo¥iCTBa 3JIEMEHTOB MTOATPYIIIBI MAPTaHIla U UX COCTUHEHHN.
teme "Mapranerr,
TeXHEeIHH, peHuii"
KM19 TecT-KOHTPOIb TO CBoiicTBa 271€MEHTOB MOATPYIIBI XpOMa U UX COSTUHEHUH.
Teme "Xpom,
MOJIHOIEH,
BoJb(pam".
KM20 TecT- KOHTPOJIB 1O 1. DHepreTHyYecKre XapaKTepPUCTUKHU AJIEKTPOHA - KBAHTOBBIC YHCIIA.

teme "CtpoeHue
aTtoma"

2.MHOTO03JIeKTpPOHHBIE aTOMBI. [I[pUHIIUI HAUMEHBIIEH YHEPTHH.
ITpunnun Iaynu. Ipasuna Xynaa.

3. DnekTpoHHas CTpyKTypa aToMoB. Ileproanyeckas cuctema
snemeHToB JI.1. MeHnneneena.

4. OCHOBHBIE ATOMHBIE XapaKTepUCTUKU. [IepnouuHOCTh U3MEHEHNUS
ATOMHBIX XapaKTePUCTHK.

5. Tunbl XUMHYECKOH CBSI3M: KOBAJICHTHAS, HOHHAsS, XMMUUECKasl CBSI3b
B KpUCTaJlIax.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue Tposepsiemeie
WH/IUKaTOPBI ConeprxaHue paboThI
paboTst paboTbt N
KOMIIETCHIUH
P1 1. JlaGoparopHas 1. B3aumoieiicTBre METAIIOB C KUCIOTaMH.
pabora Nel "Kmacce 2.Ilomy4eHne OKCUIOB U MX CBOMCTBA.
HEOPraHU4YeCKuX 3. ITomydeHus: THAPOKCUIOB (OCHOBHBIX M aM(OTEPHBIX) H UX
coequHeHnn". CBOICTBA.
4. OCHOBHBIE CIIOCOOBI OYYECHHS KHCIIOT M MX CBOWCTBA.
5. OcHOBHBIE CITOCOOBI ITOYYSHNUS COJIeH M X CBOWCTBA.
6. CpenHue, KACIIbIE M OCHOBHBIE COJTM U CIIOCOOBI MX TOJTydIEeHUSI.
P2 2. JJaboparopHas 1. B3aumopeiicTBre MeTaiia ¢ KUCIOTOH U onpeaeneHue oobema
pabora Ne 2 BBIJICJIMBILIETOCS BOJIOPO/IA.
"Onpenenenue 2. IIpuMeHeHne ra30BBIX 3aKOHOB IS IPUBENICHNS 00BeMa BOJJOpOIa K
MOJISIPHOH MacChl HOPMAIJIBHBIM YCIIOBHSIM.
MeTtaa." 3. [IpuMeHeHHe Ta30BbIX 3aKOHOB IS pacdyeTa MOJISIPHON Macchl
HKBUBAJICHTA METAJIIA.
4. Onpenenenre MOJISIPHON MacChl HICXOAHOTO MeTajlia.
P3 3. JJabopatopHas 1. DxcriepuMeHTaNbHOE OIpeieNIeHrne TEMIIEPATYPhl PEaKIU
pabota Ne 3 HEWTpaau3aiuu; mocTpoeHue rpaduka.
"Onpenenenue 2. PacueT sHTaNbINYU peaKkuy HEUTpanu3aluuy 1o
SHTAIBIINU SKCIIEPUMEHTATbHBIM JaHHBIM.
XUMUYECKON 3. DKcniepUMeHTAIbHOE OIpeiesieHrne TeMIIEPaTyphl PACTBOPEHUS COJIU;
peakuuun." MOCTPOCHUE TpaduKa.
4. Pacyer 5HTanbIMUU peaKLUU PACTBOPEHUS COJIU 110
SKCIIEPUMEHTANbHBIM JaHHBIM.
P4 4. JTaboparopHas 1. B3BemmBaHre KpUCTAIUTMYECKI aCKOPOMHOBOM KHUCJIOTHI U
pabora Ne4 MPUTOTOBJICHHE PacTBOPA.
"[Ipurorosnenue 2. Onpenenenye S3KBUBAIEHTHOIO KOJIMYECTBA LIEI0YH METOAOM
pacTBOpOB U TUTPOBAHUSL.
oInpeesieHue ux 3. PacdeT KOHIIEHTPAIH aCKOPOMHOBOH KHCIIOTHI.
KOHIIEHTPAITHH. 4. OmnpeniernieHre IEKTPOIPOBOIHOCTH OIYIEHHOTO PAcTBOPa
Omnpenenenue ACKOPOMHOBOI KICIOTHI.
CTENEHU U 5. Pacuer cTeneHu 1 KOHCTaHTBI AUCCOLUALINY 110 SKCIIEPUMEHTATbHBIM
KOHCTaHTHI JTAHHBIM.
JIICCOLIUAIIUH
3JeKTpouTa".
P5 5. JlaGopatopHast 1. BoccTaHOBUTENEHBIE CBOMCTBA METAJLIOB.
pabora Ne5 2. BoccraHoBUTENbHBIE CBOMCTBA HEMETAIJIOB B HU3ILIEH CTENEHU
"U3yuenue OKHUCJICHUSL.
OKHCIUTENHHO- 3. OxucauTENbHBIE CBOMCTBA SJIEMEHTOB B BBICIIEH CTETIEHH
BOCCTaHOBUTENbHBIX OKHUCIIEHUSL.
peaxumii”. 4. OKHUCIUTETHHO-BOCCTAHOBUTEIHHBIE CBONCTBA 3JIEMEHTOB B
MPOMEKYTOUHOH CTEHEHU OKUCIICHUSL.
5. Peakuus 1ucnponopluoOHUPOBAHHUS.
6. BHyTpuMOneKynsipHas OKUCIUTENbHO-BOCCTAHOBUTENIbHAS PEAKIIMSL.
P6 6. JTaboparopHas 1. KaTHOHHBIC KOMIUTEKCHBIC COeTMHEHUST d-DJIEMEHTOB .
pabota Ne6 2. AHNOHHBIE KOMIUIEKCHBIC COSANHEHNS d-3JIEMEHTOB.
"U3yuenne 3. KoMIuiekcHbIE COeIMHEHHS B OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX
KOMIUIEKCHBIX peaxusx.
COeMHEHUH" . 4. IIpo4HOCTH KOMILJIEKCHBIX HOHOB.
. IBoitHbIE comu.
P7 7. JJabopatopHas . BzanMopelicTBue IUHKA ¢ KUCJIOTAMHU U IIEI0YaMH.

pabora Ne7
"N3yueHue cBoiicTB
METaJJIOB
MOJTPYIIbI HUHKA."

. CBoifcTBa r’UAPOKCUIOB [IMHKA U KaJMUsL.

. B3auMozeiicTBus coieil pTyTH o LIEeI04bI0.

. KoMmrnexcHble coetuHeHHsI IMHKA, KaJMUs U PTYTH.

. [lonmydenue cynphuI0B LIMHKA U KAAMUS.

. I'upponus conei nMHKa 1 KaaMUSL.

. OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOIMCTBA COJIEH PTYTH.

O 1 O\ L W N =W




P8

8. JlaboparopHuas
pabota Ne8
"M3y4yeHne cBOWCTB
METaJIJIOB ceMeicTBa
Kenesza'.

1. XapaxkrepHsie peakuuu Ha HoHbI xxenesa (1) u (1I1).

2. B3anMo[eiicTBHIE Kene3a ¢ KACIOTaMu.

3. ITomydenne u cBoiicTBa runpoxcunos xxenesa (II) u (I1I).
4. OKuCIUTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA cotei xxenesa (II) u
(I1m).
5. TlonmydeHue U CBOHCTBA THIPOKCHIOB KOOAIbTA M HAKEIS B Pa3HBIX
CTEIEHIX OKHUCIICHHS.

6. [TonyueHne KOMIUIEKCHBIX COEMHEHHI KOOaIbTa M UX CBOMCTBA.

P9 9. JIJaboparopHas 1. IlonyueHne u CBOWCTBA THAPOKCUIOB MapraHiia.
pabota Ne9 2. OKHMCAUTENBEHO-BOCCTAHOBUTELHBIE CBOMCTBA OKCHAA MapraHia
"U3yueHne cBOMCTB (Iv).
METaJlIOB 3. OKuCIUTEeTHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COCAUHEHUS
MTOATPYIIITBI Mmapranna (VI).
MapraHma'. 4. OKHACIUTETHHO-BOCCTAHOBHUTEIBHBIE CBONCTBA COEIMHEHHH

mapranna (VII).

P10 10. JTabopatopHas 1. ITorryaenne ruapoxcuna xpoma (III) u ero cBoiicTaa.
paborta Ne 10 2. 'maponus coneit xpoma (III).
"M3y4yeHne cBOWCTB 3. OxucnIuTeNbHO-BOCCTAHOBUTENIbHBIE CBOIcTBa coneit xpoma (I1I).
METaJIJIOB 4. Xpomartsl u quxpomathl. OKUCIUTENEHO- BOCCTAHOBUTEIbHbBIE
HOATPYMIIEI Xpoma'. cBoiicTBa coneil xpoma (VI).

5. [ony4yenue nepokcuaa Xpoma v €ro CBOMCTBA.

P11 1 TIpakruueckoe 1. YMmenue mucath GOpMyJIbl COSTUHEHU I KITaCCOB OKCHUJIOB,
3ansThe Nel THIPOKCHIOB (COHOBaHMH, aM()OTEPHBIX THIPOKCHUIIOB,
"CBoiicTBa KHCIIOPOJOCOAEPKAIIUX KICIOT), OE3KHCIOPOJHBIX KUCIIOT, COJICH.
OCHOBHBIX KJIaCCOB 2. OCHOBHBIE CIIOCOOBI TTOJTyYCHHUSI OKCHJIOB U UX CBOMCTBA.
HEOpraHUYeCKuX 3. OcHOBHBIE CIIOCOOBI TIOJTy4EHHST OCHOBAHUI U UX CBOMCTBA.
CcOoeMHEHUN" . 4. OCHOBHBIE CIIOCOOBI OTYIEHHUS KUCIIOT ¥ MX CBOWCTBA.
YeTHbli 5. OcHOBHBIE CLIOCOOBI MOYYEHUS COJIEH U UX CBOMCTBA.
onpoc.AKTUBHOCTb 6. CpenHue, KUCIIBIC M OCHOBHBIE COJIM M CIIOCOOBI MX ITOTYYCHUSI.
Ha 3aHATHH.

P12 2. IIpaxTudeckoe 1. OcHOBHBIE TOHATHS XUMHH (2TOM, MOJIEKYJa, MOJISIPHAsI Macca
3ansTHe Ne2 BEILIECTBA, KOJIMYECTBO BEIIECTBA)
"OCHOBHBIE 2. 3aKOH COXpaHEHUs MacChl.
CTEXHOMETPHUIECKUE 3. 3aKOH HOCTOSIHCTBA COCTAaBA.
3aKOHBI. 4. 3aKoH HKBUBaJIEHTOB. MoJsipHas Macca SKBHUBAJICHTOB.
CrexroMeTpuieckue 5. 'azoBbI€ 3aK0HBI. 3aKOH ABOTaIPO.
pacuetsl". YCTHBIH 6. CocTaBiieHne ypaBHEHUH OOMEHHBIX PEaKIuii.
onpoc. AKTUBHOCTb 7. Pacuet o ypaBHEHUIO peaKI1u.
Ha 3aHATHH.

P13 3. Ilpakruyeckoe 1. OcHOBHBIE NOHATHS TEPMOXUMUHU.
3ansTre No3 2. TepMOXUMUYECKHE YPABHEHUSI.
"TepMOXHUMHUYECKHE 3. 3axoH I'ecca u cieacTBUs U3 HETO.
W KHHETUYECKHE 4. TepMOXMMHYECKHIE PacUeThl.
pacyersl; 5. CKOpOCTb XUMUYECKON PEAKIUU.
XUMHUYECKOE 6. 3aKOH JIEHCTBYIOLIMX Macc.
paBHOBecue". 7. Ilpaswiio Baut-T'odda.
Ycerubiid 8 Xumundeckoe paBHoBecue. CmeneHue pasHoBecus. [Ipuniun Jle-
onpoc.AKTUBHOCTh [Tarensbe
Ha 3aHATHH.

P14 4. IlpakTrueckoe 1. CriocoOBI BhIpa)KeHHST KOHIICHTPAITHIHA.

3ansTre Nod
"OnpenencHue
KOHLEHTpaLui
pactBopoB. O06rme
CBOMCTBa
pactBopos".I1K no
Tteme "OO0mme
cBOiicTBa
pacTBopoB"

2. PacTBOpHMOCTB. 3aBUCHMOCTB PaCTBOPUMOCTHU OT TEMIIEPATYPEIL.
4. 3axoH Payns u cnencTBus U3 HETO.

5. Onpenenenue MOJISIPHOM MacChl pAaCTBOPEHHOTO BEILIECTBA METOaMH

KPUOCKOIINU U 36yJ'II/IOCKOHI/II/I.




No2:

. Pacuer sHTamenmu PpCaKuunu.

P15 5. Ilpakruyeckoe 1. XuMHu4eckue BelecTBa: CHUIbHBIC U CIa0bIe JIEKTPOIUTHL.
3ansTie NeS 2. CTenieHb U KOHCTaHTa TUcCOUUANUK. 3aKoH pazoasieHus OcTBajibaa.
"CBoiicTBa 3. Omnpenenenune CTeneH: TUCCOLUAIIUH IIEKTPOIIUTA.
pacTBOpOB 4. BogoponHslii nokasarens pH, KUCIOTHOCTB Cpenbl.
3J1eKTpoNnTOB, pH, 5. T'unponus coned. CocTaBieHne ypaBHEHHH peakiMy THAPOIIU3a.
TUAPOIU3 coseit” 6. Koncranra runponusza. CmelleHne paBHOBECHS PEAKIIUH THAPOIIN3A.
YcTHbII (CnocoObI OaBIEHNUS THAPOITH3A. )
onpoc. AKTUBHOCTb
Ha 3aHATHH.
P16 6. IIpakrnueckoe 1. OcHOBHBIE MTOJOXKEHHUS KBAHTOBOI MEXaHUKH.
3aHSATHE 2. DHepreTHYecKue XapakTepUCTUKH AJIEKTPOHA - KBAHTOBBIE YUCIIA.
No6"CtpoeHue 3.MHOTO03JIEKTPOHHBIE aTOMBI. [[pUHIIUI HAUMEHBIIEH YHEPTHH.
atomMa u [punanun [Maynu. [Tpasuna Xynna.
repuoarIecKast 4. DnexTpoHHAs CTPYKTypa aTroMoB. [lepuonyeckas cucrema
cucTeMa snemenToB J[.1. Menneneena.
XUMHUYECKHX 5. OcHOBHbIE aTOMHbIE XapaKTepUCTUKH. [lepHoaguyHOCTh H3MEHEHUS
HJICMEHTOB. ATOMHBIX XapaKTePUCTHK.
Xumudeckas CBs3b". 6. THUIbl XUMUYECKOH CBSI3H: KOBaJIEHTHAsI, HOHHASI, XUMHYECKAs! CBA3b
TecT- KOHTPOIB 1O B KpUCTaJJax.
teme "CtpoeHue
aTtoma"
P17 7. Ilpakruueckoe 1. CreneHb OKHMCIIEHUS DIEMEHTA.
3anstue Ne7 "OBP" 2. CocraBiieHuE ypaBHEHHH OKHCINUTEbHO-BOCCTAHOBUTEIBHBIX
VerHblil peaxunii (OBP).
orpoc. AKTUBHOCTb 3. BrustHne pa3nuuHbIx (pakropoB Ha npoTekanue OBP.
Ha 3aHATHH. 4. Kitaccu¢uxanus OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
5. OKUCIIUTENbHO-BOCCTAHOBUTENLHBIE CBOMCTBA 3JIEMEHTOB B
3aBHCUMOCTH OT CTENICH! OKHCIICHUS 1 MojoxeHus B [lepuonudeckoit
Tabmuie.
P18 8. IIpakruyeckoe 1. CrotictBa 3nemeHnToB VIIA rpynims - rajoreHos.
3ansTre No§ 2. CgoticTBa 351eMeHTOB VIA rpyriibl - KUCIOPO/I U OATPYITA CEPHI.
"XuMHUECKre 3. CpoiicTBa d5eMeHTOB VA TpymIis - a30T, pochop u ap.
CBOMCTBA JIEMEHTOB 4. CBoiicTBa coeTMHEHUI1 TaJIOTEHOB, CEPHI, a30Ta.
[JIaBHBIX noarpyrmm"
YcTHbli ompoc.
AKTHBHOCTb Ha
3aHSATHH.
P19 Jomarnee 3aganue 1. OcHOBHBIE KITacChl HEOPraHUUECKUX coequHeHui. Ilonyuenue u
Nel: KHC, CBOMCTBA.
CTEXHOMETPHIECKUE 2. OCHOBHBIE CTEXHOMETPHUIECKUE 3aKOHBI U X PUMEHEHHE.
3akoHbI, CTpoeHne 3. CocTaBneHre ypaBHEHUH HOHHO-OOMEHHBIX PEaKIHil.
aToMa U XUMHUYecKas 4. Pacuer no ypaBHEHHIO PEAKLIIH.
CBSI3b. 5. CocraBneHne 3JIEKTPOHHBIX POPMYIT XUMHIESCKIX dJIEMEHTOB.
6. [TepnoAMYHOCTh N3MEHEHUS] ATOMHBIX XapaKTEPUCTHK.
7. Tunel XUMHYECKUX CBA3EH.
P20 Jomarnee 3aganue 1. PacueT cTangapTHOM SHTANBINU 00pa30BaHUs CI0KHOTO BEIIECTBA.
2
3

Tepmoxumuyeckue u
KUHETHUUECKUE
pacueTsl.

. PacdeT ckopOCTH XMMUYECKOH PEAKIUY 10 3aKOHY JEHCTBYIOIIUX
Macc.

4. Pacuer KOHCTaHTbI PABHOBECHSI U PABHOBECHBIX KOHIIEHTpPAIMHA
HPOAYKTOB PEAKIIHH.

5. IIpaBuno Banr-T'odda. Pacuer ckopocTu peakunu mpu 3aaHHON
TeMIeparype.

6. ITpunnun Jle-Illatense. CMelenre paBHOBECHSL.




P21

3 JlomamHee

3aganue Ne3: Oomue
CBOWCTBA PacTBOPOB.
CBOHCTBa pacTBOPOB
anexrponutos. OBP.

1. Pacuer KOHILIEHTpallMK pacTBOPOB XUMUUECKUX BEIIECTB.

2. CocTaBlieHHE ypaBHCHHI UCCOLUAIINY CHIIBHBIX U CIIa0BIX
3JIEKTPOJIUTOB.

3. Pacuer TemriepaTypsl 3aTBEpACBAHHS U TEMIIEPATYPbI KUTICHUS
PacTBOPOB AIIEKTPOIIUTOB M HEXJIEKTPOIUTOB.

4. OnpeneneHue KUCIOTHOCTH pacTBOpoB (pH).

5. Pacyer no ypaBHEHHIO pEaKIMU MO U3BECTHHIM KOHIIEHTPALIUAM
PacTBOPOB BEIECTB, YYACTBYIOIIUX B PEAKIIHU.

6.Cocrapnenrie OBP MeTo0M 35IeKTpOHHOTO OajlaHca U METOJIOM
3JIEKTPOHHO-HOHHBIX IOTYpPEAKIIH.

P22 JloMariHee 3agaHue 1. CBoiicTBa 3J1IEMEHTOB NOATPYIIIB A30Ta, CEPBI, FAJIOTEHOB U UX
Ned: Xumus p- COEMHEHUH.
3JIEMEHTOB. 2. CocTaBreHre ypaBHEHUH peaKiuii ¢ ydacTHEM COeJUHEHUI

HEMETaIUIOB.

P23 Jomarnee 3ananue 1.CocraBnenne OBP MeTomoM 351eKTpoHHOTO OajiaHca U METOJIOM

Ne5: Hanpasnenue 3JIEKTPOHHO-UOHHBIX MOJIYpEaKIui.
OBP. KomriekcHbie 2. Pacuer D/IC peaxuun u onpezenenue HanpasieHust OBP.
COETUHEHHS. 3. CocraBieHne KOOPANHAIIMOHHBIX (POPMYI KOMILUTIEKCHBIX
COEIUHEHUH.
4. CocTaBrneHne ypaBHEHUI peakuii ¢ yIacTHeM KOMITIEKCHBIX
COCIMHECHUM.

P24 Jlomaninee 3agaHue 1. CBoiicTBa 11EMEHTOB MOATPYMNITBI LIMHKA ¥ UX COSMHEHUII.
Ne6: CpoiicTBa 2. CpoiicTBa 3J1IEMEHTOB NOATPYIIIBI MEIU U UX COCAUHEHUH.
snemenToB IIB, IB -

HOATPYIMIL.

P25 JloManiHee 3agaHue 1. CBoiicTBa 3JIEMEHTOB MOATPYIIIHI JKeJIe3a U UX COSIUHEHHH.
Ne7:CoiicTBa 2. CpoiicTBa 31€MEHTOB NOATPYIIBI MapraHla U UX COSAUHEHUH.
METaJIOB CEMENCTBA
skene3a. CoiicTBa
anementos VIIB
HOTPYIIIIEL.

P26 Jomainee 3agaHue 1. CpoiicTBa JIEMEHTOB OATPYIIIILI XPOMA U UX COCAUHEHUN.

Ne&:CaoiicTBa
anementoB IVB-VIB
MTOATPYIIIL.

2. CBoiicTBa I€MEHTOB MOATPYIIIEI BaHAIUS U UX COSANHEHUH.
3. CgoiicTBa 3JIEMEHTOB MOATPYIIBI TUTAHA M UX COSAMHEHUH.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

®dopmar npoBeeHNs SK3aMeHa - MTICEMEHHast paboTa. DK3aMeHaAIIMOHHAs padoTa BKIIOYAET TUTIOBBIE 331a4H, C KOTOPBIMU
CTYIEHTBI 3HAKOMSTCA B T€UEHHE YIeOHOTO roJja Ha MPAKTUUECKUX, Ta00OPATOPHBIX 3aHATHUAX, IPU BHIIOTHEHUH KOHTPOJIBHBIX

paboT ¥ MHAMBUAYATbHBIX JOMAIITHHUX 3aJaHHH.

WHCTpyKUKsI O TPOBEICHHIO MIPOMEXYTOYHOMN aTTECTAIIMK — ITMCBMEHHOTO 9K3aMeHa 110 AUCLUIUINHE « XUMUs» Ha Kadeape
OOmmeit 1 HeOPraHNIECKOH XUMHUHU

1. Pacnicanue nmpoBeeHus KOHCY/IBTallUi U cChUTKH B MS teams pa3Memnnarorcs Ha caiite yauBepcutera U B LMS Canvas. Ha

KOHCYJIbTAllUH! JIEKTOP pa36HpaeT THUIIOBBIC 3aIaHUA 110 OHY6JII/IKOBaHHLIM 3apaHeC TEMaM, pACCKa3bIBACT O MOPAAKE CIa4YX DK3aMEHA
IO JUCHUIUINHE, OTBEYACT HAa BOIIPOCHI.

2. B caade sk3aMeHa NPUHUMAKOT Y4acTHE CTYIEHTBI, KOTOPBIE BBIIOJIHUIN YI€OHBIN IJIaH U KMEIOT CEMECTPOBBIN PEUTHHT HE
Menee 40 6auios.

3. IIncpMeHHOE 3K3aMEHAMOHHOE 33/1aHHE BHIITONHACTCSA B ayJUTOPHH IIPH OYHOM (opMmare dK3aMeHa. DK3aMeHaIoHHas paboTa

BKJIIOYAET 8 3a1a4: 2 3a7a4M OICHMUBAIOTCS 110 6 0aIoB, 6 3a/1a4 - 1o 8 0aI0B MaKCHMAaILHO.

4. CTynmeHT NojydaeT 3K3aMEHAIMOHHBINA OMJIET U BBIMOJHSET ero B TeueHue 110 MUHYT.

5. Ha sx3amene BbIaeTcst He0OX0MMMast CIIpaBOYHAs HHPOpPMANHs, KOTOPOH MOKHO BOCIIONIB30BATHCS BO BpEMsI HAITHCAHHS
pabotsr: [leprnoanueckas cuctemMa XuMUUecKux dnemenToB uM. JI.M. Menneneesa; Tabnuia noTeHIIMAIOB; TaOIUIIA
PacTBOPUMOCTH.
6. B cirydae BOSHUKHOBCHHUS BOIIPOCOB, CTYJICHT MOXET OOPATHTHLCS K TPETIOAaBaTEIISIM.

7. Jlexrop npoBepsieT pabOThHI U Ha3HAYAET ATy U BpeMsI TPOCMOTpa paboT, O UeM H3BEIIaeT CTYIESHTOB.

8. Jlexrop (mmpenogaBaresns)nocie NpocMoTpa paboT BEIBOAUT UTOTOBBIN Oaii B 9k3aMeHallMoHHOi padorte. Ecnu 6anos 30 u

60nee, TO OH CYMMUPYCT UX C CEMECTPOBBIM peﬁTHHFOM W Ha3bIBACT CTYACHTY HWTOTOBBI 0asUT U OIICHKY. OrneHka MMPOCTaBIACTCA B

cootBerctBuM ¢ bPC: 70-100 ymoenerBopurensho; 101-125 xopomo; 126 -150 ommano. Ecim 6amios meHee 30, To orieHKa —
HEYIOBIETBOPUTENLHO.
15. JIekTop mpOCTABISET OLCHKY B 3K3aMEHAIIMOHHBIC BEIOMOCTH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

BannbHO-pedTHHIOBAs cUCTEMA IO XMMUU

IlepBrlit cemecTp

IIpomexyrounast aTrecTarus - An¢GepeHINPOBAHHEIHN 3a4eT.
Hrorosas oleHKa BHICTAaBIAETCS 10 CEMECTPOBOMY PEUTHHIY:
CEMECTPOBBIN PEUTHHT — MaKCUMaIIbHBIH 90 OasioB
MUHHMaNbHBIH 40 6aymioB

90 6aIoB B ceMecTpe CKIaIbIBAIOTCS U3:

6a30BbIX 0AJIJIOB - Makcumym 40

0aJuTOB 32 aKTUBHOCTh — MaKCUMyM 38

6amtoB 3a pabory B D0C - Makcumym 12.

Bun pabotsr BaszoBbie Oaimibl AKTHBHOCTH
Bamn Yucmo pabor Cymma bamr  Ywmcno pabot Cymma
Brmonnenne nab. pabot 1 5 5 1 5 5
3amura 5nad. pabot 3 5 15 2 5 10
JomamH. 3aganus 1.5 8 12 1 8 8
Kontponsasie padotsr (BKP) 3 2 6 2 2 4
IIporpamm. xouTpoias (IIK) 1 2 2 3 2 6
OTBeTHl Ha MPAKT.3aHATHAX 5
Uror 40 38
Bammst 3a paboty 8 20C
Tecter 20C 3 4 12

Baxmno: bamst 3a aktuBHOCTE 1 32 paboTy B DOC MOKHO 3apabaThIBaTh TONBKO B TEIEHHE CEMECTPA.

Banunel 3a 3ammty nabopaTopHbIX paboT OT 3 A0 5 BBICTABISIIOTCS B 3aBUCUMOCTH OT KayecTBa OTBETOB Ha BOIIPOCHI IIPEoAaBaTess,
PEe3yJIbTaTOB HAIIMCAHUS TECTA, PaBIWILHOCTH 0(OPMIICHHS 1a00paTOPHOTo XypHaia. MakcuManbHbIH 6at BO3MOXEH TOJIBKO TIPH
CBOCBpCMeHHOﬁ 3alIUTC Ha COOTBCTCTBYIOLICM 3aHATHU.

IlepeBon ceMecTpOBOro peHTHHrA B OLICHKY

PetiTunr

(6ambr) OreHka
75 -90 OTJIIMYHO
60 - 74 XOpOILIO

40 -59  ynOBIETBOPUTEIHHO

Bropoii cemectp

BTtopoii cemecTp 3aBepIaercst 3Kk3aMEHOM.

Hrorosas olieHKa BBICTABISAETCS 10 CYMMapHOMY PEUTHHTY:

CEMECTPOBBIN pEHTHHT 10 90 6amioB

9K3aMEHAIIMOHHBIA PEUTHHT 1o 60 6amioB

MunnmyM - 40 6aIoB B ceMecTpe U BHIMOJIHEHHE U 3alIUTa BCEX J1a00PaTOPHBIX PadoT.
90 6anIoB B ceMecTpe CKIaIbIBAIOTCS U3:

0a30BbIX 0AIOB - MaKcUMaTEHO 40

0aJuToB 32 aKTUBHOCTH - MAKCUMAaIBHO 30

6amsl 32 paboty B D0C - MakcumanbHO 20

Baxno: bamiel 3a aktTuBHOCTE 1 3a paboty B DOC MOKHO 3apadaThIBaTh TONBKO B TCYCHHE CEMECTpA.
bazoBbie 6aJTbl 1 AKTHBHOCTH

BasoBsie Oamts AKTUBHOCTb

Bun pabotst Bbann Yucno pabor Cymma bamn Ywucno pador Cymma
Bermonaenwne nab. pabot 1 5 5 - - -
3amurta 1a60paTOPHBIX paboT 3 5 15 2 5 10
Jomarnue 3a1anus 3 4 12 2 4 8
Konrtponbubie padotsl (BKP) 3 2 6 2 2 4

ITK «O61ue cBOWCTBa METAILIIOB)» 2 1 2 3 1 3
Hroro 40 30

MUHAMATBEHBINA 3K3aMeHaMOHHBIN peiTrHT 30 6ayioB. [Ipu cyMMapHOM SK3aMEHAITMOHHOM peTuHre MeHee 30 6ayioB -
OIICHKA HEY/JOBJICTBOPHTEIIHHO.
[lepeBoa sK3aMeHAIIMOHHOTO PEHTHUHIA B OLICHKY

Peittunr

(6amns) Ornenka
126 - 150 OTJINYHO
101 - 125 XOpOIIIO

70-100  ynOBIETBOPHUTENHHO




6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTECIIN

3arnaBue

bubanoreka

I/I3I[aTCJ'ILCTBO, rona

JI1.1 | KopxykoB H. T, OO01as 1 HeopraHu4eckas DneKTpoHHast OMOIMOTEeKA M.: U3a-Bo MUCHC, 2004
Hensu B. U. XUMUS: y4e0. mocobue s
CTyZ. BY30B Hafp.
Merannyprus
JI1.2 |T'nmunaka H. JI., Oomas xumus: Yue6. mocodue |Bbubdanoreka MUCuC CII0.: Xumus, 1985
PabunoBmu B. A. IUTSL CTYJl. HEXHIM. CIIEll. By30B
6.1.2. Jlono/iHUTE/IbLHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue bubinoreka WznarenbcTBO, rof
JI2.1 |Kopxyxos H. T, Heoprannueckas xumust: yue6. | DnekrpoHHast 6MOI10TEKA M.: U3a-8o MUCuC, 2001
Kypmromos I'. M. mocoOue I CTY. BY30B,
00yu. mmo Hamp. 651300 -
Merannyprus
(AunIoMHpOBaHHbBIE
cnenuamcThl) U 550500-
Mertamnyprus (6akanaBpbl)
JI2.2 (I'muaka H. JL. O6mas xumus: yae6. mocobue | bubnuorexa MUCuC M.: KnoPyc, 2012
JI2.3 | I'munka H. JI., O6mas xumus: yuae6. mocobue | budbmunoreka MUCuC M.: Unrerpan-IIpecc, 2000
Epmakos A. U. JUIsL BY30B
JI2.4 |Tep-AxonsH Mapuna | XuMust MeTainos: y4deo. OnekrpoHHast 6uOIHOTEKA M.: U3n-Bo MUCHC, 2015
Hopaiiposna, mocoOue JyIst CTY/. BY30B,
CoxonoBa IOmnus 00yu. mmo Hamp. 'Meramryprus'
Bacunnesna,
Bparazuna Onbra
AnexkcaHIpoBHa
JI2.5 | banamosa Onbra Xumus (N 3309): coopHUK OnexrpoHHast 6nOIMOTEKA M.: [MHUCuC], 2019
MeuncnaBoBHa, 3a;a4
Bparasuna Ounbra
AnexcaHpoBHa,
Jertapes Anexkcanap
Bacunsesuy, np.
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABUTENN 3armaBue Bubnuoreka W3znparenbcTBO, TOL
JI3.1 |[JIobanoBa Bepa Heopranuueckast xumus: cO. OnexrponHast 6uOIOTEKA M.: U3n-8o MUCHuC, 2010
I'ennanreBHa, 3aJa4 AJsl CaMOCTOST. PabOoThI
banamosa Omnbra
MeuncnaBoBHa,
Borocnosckuit
Cranucnas lOpreBuy,
ap., Jdensn Bnagumup
MBanoBuu
JI3.2 | Turos Jlen Heopranunyeckast Xumus: cO. DJeKkTpoHHas OMOIHOTEKA M.: U3a-Bo MUCHC, 2010

I'eopruesuuy, Ynxosa
Wpuna HukonaeHa,
Hensan Bnagumup
HBanosuu

3a/1a4 ITOBBIIIEHHON
CJIOKHOCTH




ABTOpBI, COCTaBUTENN

3arnaBue

Bubanoreka

W3nparenbcTBO, TOL

JI3.3 [JIobanoBa Bepa Heopranuueckas xumusl. OnexrpoHHast 6uOIHOTEKA M.: U3n-8o MUCuC, 2011
I'ennanbeBHa, XuMUSI METaJUIOB: y4e0.
banamosa Oubra nocobue
MeuncnaBoBHa,
ABpnonuna Jlronmuna
MuxaiinoBHa,
UYepnosa Onbra
ITaBnoBHa
JI3.4 | Tep-Axomnsan Mapuna | OOmiast XuMusi: y9eOHO-METOA. | DIIEKTpOHHAss OMOINOTEKa M.: U3a-Bo MUCuC, 2012
HopatiposHa, nocoone
JlobanoBa Bepa
I'ennanbeBHa,
banamosa Onbra
MeuncnaBoBHa,
CoxomnoBa HOnus
BacunbeBHa, [lensn
Bnapumup HMBanosuu
JI3.5 |[JIobanoBa Bepa Xumus: 1a0. IPAKTUKYM OnekxrpoHHast 6uOIHOTEKA M.: U3n-8o MUCuC, 2013
TI'ennanbeBHa, [lensH
Bnapumup MBanosuu
JI3.6 | Ywmxosa Upuna Xumus. Knaccngukanus u DnekrpoHHas OnOIMOTEK M.: Uzn-Bo MUCuC, 2012
HuxonaesHa, CBOICTBA HEOPraHMYCCKHUX
JloGanoBa Bepa COCIIMHEHUI: y1eOHO-METOI.
l'ennanwpeBHa, [lensH | mocobue
Bnagumup MBanoBUY
JI3.7 | Jlo6anoBa Bepa Xumus. OKUCIUTENBHO- DJeKkTpoHHas OUOIHOTEKa M.: [MUCuC], 2018
I'enHanpeBHA, BOCCTAaHOBHUTENBHBIC PEAKIINU
[onuBanckast KOMIUIEKCHBIX M OpTaHUYeCKHX
Bauepust coenuuenuit (N 3007): yued.
BnagumuposHa nocobne
JI3.8 [JIobanoBa Bepa Xumust. OcHOBBI xumuH (N OnexrpoHHast 6uOIOTEKA M.: [MUCuC], 2018
T'ennanpeBHa, 3006): yu1e6. mocobue
ITonuBanckas
Banepus
BnagumuposHa
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
51 HarnonansHast miathopma OTKPBITOro 00pa3oBaHus https://openedu.ru/course/#query=%D1%85%D0%B8%
(oHTaliH -KypCBI) D0%BC% D0%B8%D1%8F
3 Coursera https://www.coursera.org/search?query=% | https://www.coursera.org/search?query=%D1%85%D0%B8%
D1%85%D0%B8%D0% BC%D0%B8%D1%8F& D0% BC%D0%B8%D1%8F&
23 LMS Canvas https://Ims.misis.ru/ https://Ims.misis.ru/
Buptyanbubie 1abopatopHbie https://virtuallabs.merlot.org/vl_chemistry.html
24 https://virtuallabs.merlot.org/vl_chemistry.h
tml
a5 OnekTpoHHBIN Katanor ['ocymnapcTBerHoi myonuaHoi | http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe?
HayYHO-TEXHUYeCKoH Oubmmorexu Poccun C21COM=F&I21DBN=IBIS&P21DBN=IBIS&Z21ID=
6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust
I1.1 |LMS Canvas
1.2 | MS Teams
1.3 | 1C [Ipeanpusitue 8 (yaeOHAs BEpCHsI)
6.4. Tlepeuens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
Tl 1. DnexTpoHHBIN KaTanor Poc-cuiickoll Tocy- mapctBeHHON OuGnuorexu uM. Jlemuna http://aleph.rsl.ru/F/?
) func=file&file name=find-a
o 2. DneKkTpoHHBIN Katanor ['ocynapcTBeHHOM MyOaMyHON HaydyHO-TeXHU4ecKoi 6ubanoTtexku Poccun
) http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe? C21COM=F&I21DBN=IBIS&P21DBN=IBIS&Z21ID=
n.3 |3. Ilnardpopma Jlekroprym (OHITaHH-KypChI) https://www.lektorium.tv/inorganicchemistry




U4 |4. Coursera

https://www.coursera.org/search?query=%D1%85%D0%B8%D0% BC%D0%B8%D1%8F&

n.s

5.HanmonanbHas muatgopma OTKPHITOrO 0Opa3oBaHUs (OHJAMH -Kypchl)  https://openedu.ru/course/#query=%D1%85%
D0%B8%D0%BC% D0%B8%D1%8F

U6 |6. LMS Canvas

https://lms.misis.ru/

N.7 |7. BuptyamsHble mabopaTopHBIE

https://virtuallabs.merlot.org/vl chemistry.html

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenue

OcHartienmue

K-212

JlexumoHHas ayquTopust

KOMITBIOTED JIeKTOpA, TIPOEKTOPHI, HHTEpaKTHBHAS
MIePHOANYECKas CHCTEMa, KOMIUIEKT y4eOHol Mebenn

K-322

JlabopaTtopus

JOCKa MeJIoBas, Ha0Op XHMHWYECKHX PEAaKTUBOB M IIOCYIBI
JUISL TIPOBEZICHUS JTaOOPaTOPHBIX paboT, 3JIEKTPOHHBIE BECHI,
KOHJIYKTOMETp, ~TEPMOMETPbI JICKTPOHHBIE, CYLIMIBHBIA
mKad, 2 BBITSDKHBIX IIKaga

K-324

JlabopaTopust

JOCKa MapKepHas, IepeiBIXKHas, Ha00p XUMHYECKUX
PEaKTHBOB U TIOCYABl U TIPOBEACHUS J1a00OPAaTOPHBIX
paboT, B3MIEeKTPOHHBIE BeCHI, pedpakToMeTp, 2 BBITSHKHBIX
mKaga

K-325

Jlabopartopus

JIOCKa MeJIoBas, Ha0Op XUMHWYECKHX PEaKTUBOB M IIOCYIBI
JUIS TIPOBECHUS Ja0OpaTOpHBIX PabOT, dJIEKTPOHHBIE BECHI,
(DOTO3NEKTPOKOJIOPUMETP, TEPMOMETPHI 3JIEKTPOHHBIE, 2
BBITSDKHBIX ITKa(a, CYIIMIIBHBIN mIKag

K-326

JlabopaTopus

JOCKa MeJoBas, Ha0Op XHMHYECKHX pPEaKTHBOB JUIA
MIPOBEACHHUA JIaOOPAaTOPHBIX padoT, 3JICKTPOHHBIE BECHI,
(hOTOITEKTPOKOIOPHUMETP, TEPMOMETPBI  DJICKTPOHHBIE, 2
BBITSDKHBIX IIKada, CYIIbHBIN MKad

K-327

Jla6opatopust

JOCKa MeJoBas, Ha0Op XHMHUYECKHX pEaKTHBOB  JUIA
IIPOBEJICHHUST J1a0OpaTOpHBIX pabOT, 3IEKTPOHHBIE BECHI,
(hOTO3NIEKTPOKOJIOPUMETP, ~ TEPMOMETPBI  3JIEKTPOHHEIE,
MydenbpHas 1eyb, 3 BBITSHKHBIX MIKada, CymmIbHbIH mKad

K-328

JlabopaTtopus

Ha60p XUMHUYCCKNX PCAKTHUBOB W MOCYAbI JISI IPOBECACHUSA
71a00paTOpHBIX PabOT, 3IEKTPOHHBIE BECHI, PedpaKToMeTp,
2 BBITSDKHBIX IIKada

K-529a

JlabopaTopus

JOCKa MeJIoBas, Ha0Op XUMHYECKHX PEaKTUBOB M IIOCYIBI
JUIS TIPOBEACHUS Ja0OpaTOpHBIX PabOT, dIEKTPOHHBIE BECHI,
KOHJ[YKTOMETP, TEPMOMETpPBl 3JIEKTPOHHBIE, 2 BBITSDKHBIX
mkaga

K-5296

JlabopaTopus

JIOCKa MeJoBasi, HA0Op XMMHYECKUX DPEAKTHBOB H IIOCY/IbI
JUTSL TIPOBEJICHUS Ta00paTOPHBIX PabOT, dJEKTPOHHBIE BECHI,
KOHIYKTOMETD, CYIIMIbHBIN mkad, TEPMOMETPBI
SIIEKTPOHHBIE, 2 BBITSHKHBIX MIKA(a

K-531

Jla6opatopust

JOCKa MeJoBas, Ha0Op XUMHYECKHX PEAaKTUBOB M IIOCYIBI
JUIsL TIPOBE/ICHUSI J1IaOOPAaTOPHBIX PadoT, HIEKTPOHHbIE BECHI,
KOHIYKTOMETP, CYIINIBHBIN mKad, TEPMOMETPHI
9JIEKTPOHHBIE, 2 BBITSDKHBIX ITKaga

K-532

JlabopaTtopus

JOCKa MeJIoBas, Ha0Op XHMHWYECKHX PEAaKTUBOB M IIOCYIBI
JUISL TIPOBEZICHUS JTaOOPAaTOPHBIX paboT, 3JIEKTPOHHBIE BECHI,
KOHJTyKTOMETD, CYLLIMIIBHBIN mkag, TEPMOMETPBI
JICKTPOHHBIE, 2 BBITSDKHBIX MIKada

K-424

VYuebHas aynuropus

JOCKa, KOMIUIGKT ydueOHOW MeOenmH, KOMIBIOTEPHl €
MOAKIIOUeHHeM K cetd «VHTepHET» H  JOCTYIOM B
QJIEKTPOHHYIO  MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO  Cpeay
YHUBEPCUTETA

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCS

JucrunnuHa «XUMHUsD OTHOCUTCS K TOUHBIM HayKaM U TpeOyeT 3HaUUTeIbHOr0 00beMa caMocToATeIbHON paboTsl. KadecTBeHHOE
OCBOCHHE JIUCLMILTMHBI BO3MOXHO TOJBKO ITPU CHCTEMAaTHIECKOH CaMOCTOATENBHOM paboTe.

ITpu moaroTOBKE K BHIMIOTHEHHMIO TabopaTopHOH paboTh! TpedyeTcst MpopaboTka TEOPETHUECKOTO MaTepHaa o TeMe
1abopaTopHOit paboTHI, 0hopMIeHHE Ta00PATOPHOTO XKypHAIA JUIS BHECEHHS MOIyIeHHbIX SKCIICPHIMEHTAIBHbBIX Pe3yIbTaTOB U
BBITIOJTHEHUE JOMAIIHET0 3aaHusl. [Ipy BBHITOIHEHNH 3THX TPEOOBAHMI CTYAEHT JOITyCKAETCs K BBITOJIHEHHIO JIaAO0OpaTOpHON

paboTHI.

3amurta 1a60paTOpPHOM PabOTHI COCTOUT U3 JIBYX YACTEH: BHIMIOJIHEHHS TECTOBOTO 3aJ[aHus 110 TeMe J1adopaTopHOi paboThI U
Oecenbl ¢ IpernoaaBaTeseM IO BHITOTHEHUIO SKCIIEPUMEHTAIBHON YacTi 1abopaTopHOi paboTHI.




Jomanrsee 3anaHue (pelenne 3a1ad Mo COOTBETCTBYOMIEH TeMe n3 COOpHUKA 3a/1a4) BEIIOTHSACTCS B OTACNBHOM TeTpanu. B
KaXJJOM CEMECTpE MPElyCMOTPEHBI TPH JOMAIIHUX 331aHHS.

Ha xoHTpONBEHYIO pabOTy BEIHOCHTCS MaTepHai O HECKOJIBKAM pa3JieliaM AUCIHIUINHEL B KaXkaoM ceMecTpe MpeaycMOTPEHH! 1Be
KOHTPOJIBHBIX paboTHL

OOyuaromuiics mojyJaeT AOMYCK Ha SK3aMeH (BTOPO ceMecTp) MU MOJTydaeT 3a4eT (TIePBbIid CeMeCTp), €CIIH OH MOTHOCTHIO
BBITIOJTHWII IIPOrpaMMy JIaO0PaTOPHOTO MPAKTHKyMa U Habpasl He0OX0JUMO€E KOJIMYECTBO Oa/lIOB CEMECTPOBOTO PEHTHHTA.




