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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 18.03.01 XuMnyeckas TEXHOIOM A

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 03.05.2026
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
XuMunm v PU3NKO-XMMU4eCKUX MeTOL0B NCCrief0oBaHuA

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

12.05.2026 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
12.05.2026
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/EHUIO NOATOTOBKN
(cneymanbHOCTN)
12.05.2026 MoanwucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
12.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
12.05.2026 MoanucaHo npocton 3l N. 5. bepbepbsaH
12.05.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)
Llenblo oUCUMNNNNHBI ABNSETCA:

- TeopeTu4eckas u npakTuyeckas noaroToBka CTYAEHTOB MO OCHOBHbLIM ((DyHAAMEHTasIbHbIM)
pasaenam obLien n HeopraHN4YeCcKom XMMUKM C Y4ETOM COBPEMEHHbIX TEHAEHL NI

Pa3BUTUS XMMUYECKOW HayKun, 4TO obecrneymBaeT peLleHne BbiNyCKHMKOM 3aaay byayuiei
npogeccnoHanbHON NesTeNbHOCTY;

- hopMUpoBaHne PyHaaMeHTasbHbIX 3HAHWA MO AaHHOW AUCLUNAVHE, YMEHWUIA 1
HABbIKOB 3KCMepuUMeHTabHOM PaboThl.

OCHOBHble 3a/a4M PAaCKPbIBAOTCSA HA OCHOBE U3JI0)KeHWs TpeboBaHNn K 3HAHUSAM, YMEHUAM
N HaBblKaM, KOTOPbIMWU AOJIXKHbl OBNAafeTb CTYAEHTbI:

- chopMUpOBaTh TeOpPETUYECKUN hyHOaMeHT COBPEMEHHON 0bLLEN N HEOPTraHNYECKON XUMUK, KaK
eNHOWN, NOrn4YecKn CBA3aHHOM CUCTEMbI;

- PaClLUNpPpnTb N 3aKPENNTb 6a3oBble NOHATUSA obLLEN K HeOpFaHI/I‘-IeCKOI‘fl XnMmunm, Heobxognmble ons
OanbHenwero n3ydeHnma pasJindHbIX obnacTten ecTeCcTBO3HaHMUS;

- cchopMMpPOBaTb YMEHUS N HABbIKM 3KCMEepMMeHTasIbHOM paboTbl, cCaMoCToATeIbHOM paboTbl
C Hay4YHO-TEXHMYECKOWN NNTepaTypon;

- PacKpbITb Ba)kKHelLWne TpueamnHble pyHKLNM NpenogaBaTens (obyyatoume, BOCNUTbIBaOLIME,
pa3BuBatoLLMe) B 06pa3oBaTe/IbHOM NPaKTUKe COBPEMEHHbIX 06pa3oBaTeNbHbIX YYpEX AEHNSX
pa3Horo TUNa;

- pa3BUTb CMOCOBHOCTN K TBOPYECTBY, B TOM 4YMUC/IE€ K HAay4YHO-UCcnenoBaTenbCckom paboTe,
1 BblpaboTaTb NOTPeBHOCTL K CaMOCTOATE/IbHOMY NpUobpeTeHnIo 3HaHWIA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcumnanHa BXoAUT B NepeyeHb KypcoB 6a30B0oM YacTy y4ebHoro nnaHa.

OuncumnnnHa Boopy>XaeT NOHATUNHBIM U KaTEeropnnHbIM annapaTtoM Mo 3TOW OTpaciv 3HAHUNA n
COOTBETCTBYIOLLEN TEPMUHONOIMEN, MPUMeHaemMon B oTpacan. OHa HENOCPEeACTBEHHO CBA3aHa
C ANCUNMAMHAMW: aHaNUTNYecKas XuMns, msnyeckas XMMns, opraHnyeckas XmMms,
KOMJIoOnAHasa XMMUSA, XUMUS OKPY>KatoLen cpeibl, XMMUSA BbICOKOMOJIEKYNAPHbBIX COeANHEHUN,
KOOpOMHALUMOHHAA XUMUS, 4TO JAET BO3MOXHOCTb paclUMPEHUs MOJyYeHHbIX 3HaHU, YMEHUA 1
HaBblKOB OJ11 ycneLwHon npoeCcCcMoHalibHON AeaTesIbHOCTN.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.1 MpepnaraeT NHTepNpUTaLmMio pe3ynbTaToB COBCTBEHHbIX
9KCNEepMMEHTOB N pacyeTHON-TeopeTnyecknx paboT ¢
MNCNOJIb30BaHNe TeopeTUYeCKNX OCHOB TPaAMLMOHHbBIX U
HOBbIX Pa3AesioB XMMnUu

OlMK-1.2 DopmMynmpyeT 3aKJII04EHUS U BbIBOAbI MO pe3ynbTaTaM
aHasnv3a IMTepaTypHbIX OaHHbIX, COBCTBEHHbIX
3KCMepMMeHTaslbHbIX N pacyeTHO-TeopeTnieckux paboTt
XMMWNYECKOW HanpaB/IEHHOCTM

OnK-1.3 PaboTaeT ¢ xmuMnyeckmmun BelecTBamum ¢ cobnoneHnem
HOpM TexHWKK 6e3onacHocTun

OlnK-4.1 MpoBoAUT nccnenoBaHMs CBONCTB BELLECTB 1 MaTepurasioB C
MCNoJib30BaHWE CEPUNHOro Hay4Horo obopynoBaHus

OlnK-4.2 lMpoBOAUT CTaHOapTHbLIE onepaunn Ans onpeneneHuns

XUMUNYEeCKOro v (pa3oBoro coctaBa BeleCcTB N MaTepuanos
Ha NX OCHOBE

OlnK-4.3 BnapeeT HaBblIKaMU KOHTPOJ1 OCHOBHbIX MapaMeTpoB
TEXHOJIOrMYeCcKoro npoLecca, KayecTBa Cbipbs U FOTOBOWN
npoayKumm

OlnK-4.4 CnocobeH NpoBOANTbL U3MEHEHNE NapaMeTpPoB npoLecca npu

M3MEHEHWUN CBONCTB CbIpbA
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlek Ja6 KPAT |KoHTpon CP
b
Kypc 1 Cem. 1 1 34 34 0.35 35.65 4 108 3
Kypc 1 Cem. 2 1 1 34 68 0.35 35.65 6 144 4

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

DopMbl KOHTpONA Bupbl 3aHATUM WUtoro 3.e.
(konmyecTBoO) Yyacos
3K KoHTp Jlexk JNab Mp KPAT | KoHTpoO CcP
Jb
Kypc 1 Cem. 1 1 8 10 8 0.35 8.65 109 144
Kypc 1 Cem. 2 1 1 8 10 6 0.35 8.65 75 108
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeQNHEHMI. 1-2 2 2 [MpoBepka gomaluHero
3afgaHusa. OTyeT no
nabopaTtopHon paboTe.
1 CTpoeHne aToMa 1 Nepruoan4ecKnin 3aKoH. 3-4 4 4 [MpoBepka pomallHero
MeHpeneeBcKMe YTeHUS. 3afgaHusa. OTyeT no
nabopaTtopHon paboTe.
1 OCHOBHbIE MOHATUSA O XUMUYECKOWN CBA3U. 5-6 4 4 Bnnu-onpoc. OT4eT no
nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 SHepreTnka XMMmM4eCckux rnpoLeccos. 7-8 4 4 4 Bavu-onpoc. OT4yeT Nno
nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 KnHeTukKa XMMmn4eckmnx npoLeccos. XmMmmn4yeckoe 9-10 4 4 [MpoBepka gomaluHero
paBHOBecue. 3afgaHusa. OT4yeT nNo
nabopaTtopHon paboTte
1 PacTBopbl N NX XapaKTepucTuka. 11-13 4 4 Bavu-onpoc. OT4yeT Nno
nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.
1 Teopuns 3N1eKTPONUTUHECKON anccoumaumn. CunbHble 14 4 4 Bavu-onpoc. OT4yeT no
n cnabble 3N1eKTPONTHI. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 PaBHOBecue B pacTBOpax rmapon3yoLnxca conen n 15 4 4 [MpoBepka AomallHero
B ByhepHbIx pacTBOpax. 3afgaHusa. OT4yeT no
nabopaTtopHon paboTte
1 KomnnekcHble coegnHeHns. ®opMmmnposaHme cuctemsl | 16-17 4 4 [MpoBepka AomallHero
NOHATUIA O PeakLMOHHON CNOCOBHOCTM KOMMJIEKCHbIX 3afgaHusa. OT4yeT no
COeAVNHEHU N OKUCITNTENbHO-BOCCTAaHOBUTESbHbIX nabopaTtopHou paboTe
peakunn C ux y4actmem.
1 MpoMeXxyToYyHaa aTTecTaums: 3K3aMeH B YCTHON 0,35 35,65
dopme.
2 OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE MPOLLECChl U NX 1-2 4 10 4 Bavu-onpoc. OT4yeT Nno
XapaKTepucTuka. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
2 DNeKTposIN3 pacTBOPOB M pacrnjaBoB. YpaBHeHMe 3-4 4 5 Bavu-onpoc. OT4yeT no
HepHcTa. Koppo3nsa meTannos. nabopaTtopHoi paboTe.
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CemMm Paspen pucumMninHbl Hepnen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
Ob6cyxxaeHne fOKNano0B.

2 O6uive cBONCTBa MeTasIJIOB U HEMETasJ1I0B. XUMUS 5-6 4 9 2 [poBepka gomaluHero
MeTasIJIOB U HeMeTaslJIoB B MOel NpotecCnoHasibHON 3agaHusa. OT4yeT no
0EeATENbHOCTU. nabopaTtopHon paboTe

2 AnemMeHThl 1-2 rpynn MNC - wenoYHble 1 Weno4YHo- 7-8 4 10 lMpoBepka fomallHero
3eMesibHble MeTasbl. ObLasn xapakTepucTurKa, 3agaHusa. OT4yeT no
XMMUYeckne CBONCTBa, CNOCobbI MoyyYeHus, nabopaTtopHou paboTe
HaxoxxzeHue B npupoae. PopMnpoBaHme 1 passuTue
CUCTEMbI MOHATUI TEXHOJIOrMN NPOU3BOACTBA
KOMMJIeKCHbIX yAobpeHuni (Ha NnpuMepe
«EBpOXUM-BEMY>»).

2 dnemeHThl 3 rpynnbl MC. ObLwas xapakTepucTuka, 9-11 4 10 [MpoBepka AomallHero
XMMUYeCKne CBONCTBa, cNocobbl Nony4yeHus, 3afgaHusa. OT4yeT nNo
Hax0oXXAEeHNe B NpuUpoae. nabopaTtopHon paboTte

2 dnemeHThl 4 rpynnbl MC. ObLwas xapakTepucTuka, 12-13 4 10 Bavu-onpoc. OT4yeT Nno
XMMUYeckne CBONCTBa, CNOCcobbI MoyyYeHus, nabopaTtopHoi paboTe.
HaxXx0XX[eHne B MPUpoLeE. O6cy>XaeHne [OoKIanos.

2 AnemeHThl 5 rpynn MNC. Obwas xapakTepucTuka, 14-15 4 10 Bavu-onpoc. OT4yeT Nno
XMMUYeckne CBONCTBa, CNOCObbLI MoyyYeHus, nabopaTtopHoi paboTe.
HaxXx0XX[eHne B MPUpoLeE. O6cy>xaeHne [OoKIanos.

2 dnemeHThl 6 1 7 rpynn MNC. O6wasa xapakTepmucTurka, 16-17 6 4 [MpoBepka AomallHero
XMMUYeCKne CBONCTBa, CNocobbl Nony4yeHus, 3afgaHusa. OT4yeT nNo
Hax0oXXAEeHNe B NpuUpoae. nabopaTtopHon paboTe.

2 MpomMexxyTo4YyHaa aTTecTayns: 3K3aMeH B YCTHON 0,35 35,65
dopme.

UTOro: 68 102 0.7 71.3 10

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BKNlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b

1 2 4 5 6 7 8 9 10 11
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeANHEHMIA. 1 2 10
1 CTpoeHne aToMa 1 Nepruoanyecknin 3akKoH. MeHaeneeBckne YTeHus. 1 2 10
1 OCHOBHbIE MOHATUSA O XUMUYECKOWN CBA3U. 1 2 10
1 JHepreTuka XMMmM4eCKnx NpoLeccos. 1 2 10
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11

1 KUHeTMKa XMMn4YeCcKux NpoLeccoBs. XMMNUYeckoe paBHoBecue. 1 2 10

1 PacTBOpbl N X XapaKTePUCTUKAE. 1 2 19

1 Teopus 3N1eKTPONNTUYECKON Anccoumaunn. CuabHble 1 cnabble 31eKTPOJINTDI. 1 2 10

1 PaBHOBecKe B pacTBOpax r’mapon3yomnxcsa cosen n B 6ydepHbIx pacTBopax. 1 2 10

1 KomnnekcHble coegnHeHns. PopMupoBaHmMe CUCTEMbI MOHATUA O peaKLMOHHON cnocobHoCTH 2 20
KOMIMJIEKCHbIX COEANHEHNN U OKUCNTEJIbHO-BOCCTAHOBUTEJIbHbIX PeakLUui C UX y4acTmem.

1 MpoMeXxyToYyHaa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65

2 OKNCANTENIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U UX XapaKTepucTuKka. 1 2 2 10

2 DN1eKTpoJIn3 pacTBOPOB M pacrnasBoB. YpaBHeHWe HepHcTa. Koppo3uns MeTas1oB. 1 2 2 10

P Ob6Lwune cBoMCTBa MeTaIJIOB U HEMETaI0B. XMMUS METaslJIoB U HEMETa/IJI0B B MOeN 1 2 2 10
npodecCnoHasIbHON AeATeIbHOCTH.

2 AnemeHThl 1-2 rpynn MNC - wenoYHble U LWeno4YHO-3eMeNbHble MeTasulbl. ObLias xapakTepucTuka, 1 1 10
XMMUYeCKmne CBONCTBa, cnocobbl Nosy4YeHns, HaxoxxaeHne B npupoge. PopMmpoBaHue 1 pasButune
CUCTEMbl MOHATUN TEXHOJIOMMN NPOU3BOACTBA KOMMIEKCHbIX YyAobpeHui (Ha npumepe
«EBpOXUM-BMY>»).

2 dnemeHThbl 3 rpynnbl MNC. Obwan xapakTepucTruka, XMMnyeckme CBONCTBa, CNOCobbl NoNyyYeHuns, 1 1 10
HaxoXX[eHne B npupoae.

2 dnemeHThl 4 rpynnbl NC. ObLan xapakTepucTkKa, XMMMYeCKNe CBONCTBA, CNOCObbI NoNy4YeHns, 1 1 10
HaxoXXAeHue B npupoje.

2 3nemeHTbl 5 rpynn MNC. O6wan xapakTepucTmnka, XmuMmn4eckmne CBONCTBa, CNocobbl Mony4eHus, 1 1 10
HaxoXXAeHue B npupoge.

2 AnemeHTbl 6 1 7 rpynn MNC. Obwasa xapakTepUcTrKa, XMmMmnyeckmne CBONCTBa, CNocobbl NonyyveHus, 1 5
HaxoXX[eHne B npupoae.

2 [MpoMeXxyTo4YHaa aTTecTaumsa: 3K3amMeH B YCTHOW hopme. 0,35 8,65
UTOro: 16 20 14 0.7 17.3 184
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5.4. Copep>kaHue pa3nesnoB aucuMNIUHbI (Moaynsa) «O0LLas U HeopraHMvyeckas XxuMusa», obpasoBaTesibHble TEXHOJIOTMKU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 OCHOBHBbI€ KJ1acChl 3agayun XuMun. OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: COCTaB Ka)xaoro Nekuuns-6ecena, Cnang-
HeopraHn4ecKunx Knaccundgukaums OlNK-4.1; OMNK-4.2; OlNK-4.3; | knacca BeLlecTs, nekuus
CcoeiNHEHUN. HeopraHuyeckux sewecTts. |OlMNK-4.4 Knaccngukaumto,

OCHOBHble Knacchl dusnHeckne n xmmMmmyeckmne
HeopraHN4YecKunx BeLLecTB. CBOWNCTBaA. YMeTb:
OKcumAabl: cocTas, CTPoeHNMe, COCTaBNATb POPMY bl
CBOWCTBA, NMoJly4yeHune, BeLLLeCTB U ypaBHeEHUA
HOMeHKaTypa; KNCNOTbI: XMMUYECKNX peakLumnii,
CcoCTaB, CTpPOeHue, XapaKTepusyoLmnx
CBOWCTBA, NMoJly4yeHune, XMMUYecKne CBONCTBa 1
HOMeHKaTypa; cnocobbl nonyyvyeHus.
rMApoOKCUAbI: COCTaB, BnapeTb: HaBblkaMu
CTpOeHue, CBONCTBA, 0606LeHNa Nony4eHHoM
rnony4yeHune, HOMeHKNaTypa; MHpopMauumn.
CONKn: COCTaB, CTPOEHMe,
CBOWCTBA, NoJsy4YeHue,
HOMeHKaTypa.

1 CTpoeHune aToma u” CTpoeHune aToma u” OMK-1.1; OMK-1.2; OMNK-1.3; | 3HaTb: OCHOBHbIE Nekunsa-becepa, Cnana-

nepuoanNyYecKnin 3aKoH.
MeHpeneeBckune YTeHUs.

nepuoanyecKnin 3aKoH.
Teopus Pesepdopaa.
KBaHTOBas MexaHuKa o
CTPOEeHun aToma.
OCHOBHble
KONIMYeCTBEHHbIe
XapaKTepucTUKn aToma.
KBaHTOBO-rpagunyeckne
(hOpMyJibl 371EMEHTOB.
Mepuopnyeckasa cncrema,
Kak rpaguyeckoe
oTpakeHune
nepmoan4YecKoro 3akoHa.
CBA3b CTPOEHNSA aToOMa C
NOJIOXKEHNEM 3/1eMEHTOB B
nepuogn4yeckon cucteme.
3aKoOHOMepHOCTN
N3MeHeHns
KOJIMYeCTBEHHbIX
XapakKTepucTukK aToma.
XapakTepucTuka
3/1€EMEHTOB MO UX
pacrnonoXeHuto B

OlMK-4.1; OrK-4.2; OlNK-4.3;
OnK-4.4

MOJIO>KEHNS 3aKOHOB
KBaHTOBOW MeXaHUKWU,
KBaHTOBbLIE YMCa, 3aKOHbI
3anoJIHEHWS 3JIEKTPOHaMM
3N1EKTPOHHbIX YPOBHEN
(MPUHLMN HanMeHbLUEeNR
3Hepruu, npuHumn MNaynn,
npasusao XyHaa, npasuso
KneykoBCKoOro). YmMeThb:
pasnu4aTb Nepmnoabl,
rpynnbl, NOAFPYnmnbI,
CeMencTBa 3J/IEMEHTOB.
CoCcTaBnsiTb KBAHTOBO-
rpacuyeckmne hopmy bl
3J/IEMEHTOB, AaBaTb UM
XapaKTepucTuky. Bnagets:
HaBblkamMu cbopa 1 aHanm3a
WHpopMaumn.

nekyms
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I'IepI/IO,EI,I/I‘-IeCKOI7I cnucremMe.

OCHOBHbIE MOHATUS O
XUMUYECKOW CBA3N.

Brabl XMMU4eCKOM CBA3MN 1
CTPOEeHME MONEeKy.
CoBpeMeHHble Teopuun
obpasoBaHNA XMMUYeCcKon
cBs3n. KoBaneHTHas CBSA3b:
nonsipHas, HenonspHas n
NX XapaKTEPUCTUKMN.
O6MEeHHbIN N LOHOPHO-
AKLENTOPHbIN MeXaHN3MbI
obpasoBaHusa cBsi3n. MeTon
MOJIEKYISipHbIX opbuTanen.
MoHHas cBA3b. BaH-gep-
BaanbCoBbl CUJIbI.
MeTannnyeckas CBf3b.
BopopogHas cBA3b.
MexxmonekynsapHas u
BHYTPUMOJIEKYIIPHas
CBA3MN.

OMNK-1.1; OMK-1.2; OMNK-1.3;
OlMK-4.1; OrK-4.2; OlNK-4.3;
OlK-4.4

3HaTb: Pa3HoBuAHOCTM
CBSI3en 1 nx
XapaKTEepPUCTUKN, OCHOBHbIE
TnNbl rMbpnansaunmn
3N1EeKTPOHHbIX 06/1aK0B.
CyuwecTsyloLline Teopun
obpa3oBaHMsA pasINYHbIX
cBsizeil. YMeTb: COCTaBNATb
3N1€KTPOH- Hble 1
CTPYKTYPHbIE (hOpMYyJibl U
n3obpaxxaTtb
MPOCTPaHCTBEHHOEe
CTPOEHME MONEKY.
BnapeTb: HaBblkaMu cbopa
W aHanu3a nHgopmaunu.

Nekuuns-6ecena, Cnang-
nekuus

3HepreTV|Ka XNMNYeCKnx
npoueccos.

OCHOBHbIE 3aKOHOMEPHOCTH
NpoTEeKaHNA XUMNYECKNX
peakunn. JHepreTuka
XUMUNYECKNX MPOLLECCOB.
3akoH Necca n cnencTeus
13 Hero. PacyeTbl Mo
TEPMOXNMUNYECKNM
ypaBHeHuaM. MNoHsaTre 06
SHTPOMUN U SHTANLIMUN.
SHeprusa 'vbb6ca.
CTaHpgapTHble
TepMognHaMuyeckme
BEJINYMHBI.

OMNK-1.1; OMK-1.2; OMNK-1.3;
OlMK-4.1; OrK-4.2; OlNK-4.3;
OlK-4.4

3HaTb: Npouecchl
NPOTEKaHMNA XUMUNYECKUX
peakunn. IK30- 1
3HOO0TepMuYyeckme
peakuuwn, cneacTems
3akoHa lNecca n meTOAUKY
pacyeTa no HUM.
notpebutenen,
copepxaHue. YMeTb:
nonb3oBaTbCs Tabanuamm
CTaHAapPTHbIX 3N1eKTPOAHbIX
NOTEHLWaN0oB dHTaNbNMN U
3HTponuU. BnapeTtb:
HaBblkamMu cbopa u
0bpaboTkm nHhopmauunm.

Nekuuns-6ecena, Cnang-
nekuus

KrnHeTuKa XMMUYeCcKunx
npoLeccos. XuMmniyeckoe
paBHOBecue.

KnHeTnKa XMMmnyeckmnx
npoueccoB. CKOpoCTb
peakunin B roMOreHHbIX 1
reTeporeHHbIX CUCTeMax.
daKTopbl, BAMSIOWMNE Ha
CKOPOCTb XUMUNYECKNX
peakuun. Bnabl katanmsa.
XuMmnyeckoe paBHoBecue un
crocobbl ero cmMeLleHus.

OMNK-1.1; OMK-1.2; OMNK-1.3;
OlMK-4.1; OrK-4.2; OlNK-4.3;
OlK-4.4

3HaTb: hopMysibl AnA
pacyéTa CKOpPOCTU peaKkunmn
B FOMOIEeHHbIX U
reTeporeHHbIX cuctemax,
3aKOH AeNCTBYHOLWNX Macc,
npuHumn Jle WaTenbe.
YMeTb: onpenensaTb TUN
CUCTEMbI, B KOTOPOM
MPONCXOANT XUMMNYeCcKas
peakuus; BblAeNATb
haKTopbl, BAMSAOWME Ha eé
CKOpPOCTb. BnapeTs:
MeToAuKaMu onpenesneHus
CKOPOCTU XMMUNYECKON

Nekuuns-6ecena, Cnang-
nekuus
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peakuun B 3aBUCUMOCTU OT
yCJIOBUIN peakumu.
PacTBOpbl U nx 4 Obuiee npeacTaBieHne o OMK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: ycsaoBusa Nekuns-becepa, Cnang-
XapaKTepucTuka. pacTBoOpax; npouecc OlK-4.1; OMNK-4.2; OlMNK-4.3; | npoTeKaHnsa peakuumn nekumsa
pacTBOpeHunS. OlK-4.4 NOHHOro obmeHa;
KonnyecTtBeHHas onpeneneHue rmgponunsa;
XapakTepucTumka cocTaB BydepHbIX
pacTBOpOB. PacTBOPMMOCTb pacTBOpPOB. YMETb:
BewecTs. Ocmoc. onpenenaTb
3amep3aHune n KuneHue KONIMYeCTBEHHbIe
pacTBOpPOB. XapakKTepuc- TUKN
pacTBOPOB rMApOSN3yio-
wmxcs conen n 6ydepHbix
cMmecen. BnapeTb:
HaBblKaMu coCTaBNeHUs
npocTenwmnx 6ydepHbix
cmecen.
Teopus 4 PacTBOpbl 371€KTPOSINTOB. OMNK-1.1; OMK-1.2; OMNK-1.3; | 3HaTb: Teopuio Nekuunn-sn3syanusaunm,
3NEKTPONNTNYHECKON Teopus OlK-4.1; OMNK-4.2; OlNK-4.3; | pacTBOpeHNSs BeLLecTB C Cnanp-nekuus
onccounaunn. CunbHble n 3/IEKTPONINTUHECKON OnK-4.4 pPasIM4HON XUMUNYECKON
cnabble 31eKTPONTHI. anccouvaumun. CunbHble 1 CBA3bIO; haKTopbI,
cnabble 3N1eKTPONTbI N UX BAMSAOLWMNE Ha
OCHOBHbIE XapaKTepPUCTUKN. pacTBOPUMOCTb BELLECTB.
WNoHHas cnna pacTBOpOB. YMeTb: onpenenaTb
KOHCTaHTbI anccoumaumn. KOHLEeHTpauun BeLecTs no
3akoH pa3basneHns dopmMysiaM; NoJib30BaThLCA
OcTBanbaa. TabINYHBIMY 3HAYEHNSAMN
36y NNMOCKONNYECKNX n
KPUOCKOMNYeCcKmnx
MOCTOSAHHbLIX. BnageTb:
HaBbIKaMu MPUroTOBIEHUS
pacTBOPOB pa3/INYHOMN
KOHLUEeHTpauuu.
PaBHOBecue B pacTBopax 4 MOHHbIe peakunu B OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: Teoputo CeaHTe Nekunn-snsyanusauymu,
rMaposN3yloLWMXCa CONen n pacTBopax. Peakuunmn OlK-4.1; OMNK-4.2; ONK-4.3; | AppeHunyca; popmynbl ana | Chang-nekums
B ByhepHbIX pacTBOpax. WOHHOro obMeHa. MIoHHO- OrnkK-4.4 onpeneneHus cTerneHun
MOJIEKYJISIPHbIE YPABHEHMS. anccounaumm
Peakuwnn c obpasoBaHnemM 3/IEKTPOSINTOB. YMeTh:
ocajka. pasnuyaTb CUJIbHbIE N
[a3oBbloenNTENbHbIE cnabble 31eKTPonThI,
peakuyuun. NoHHOe NCNoNb30BaTb MOHATUSA
rnpovssefeHne BoAbl. WOHHOWN CU/bl pacTBopa 1
BopopoaHbii nokasaTenb. KOHCTaHTbI Anccoumaumu.
BrnapeTtb: HaBblKamMu
onpeneneHus pH pacTeopa.
KoMnnekcHble coeanHeHus. |4 KooponHaumnoHHble OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: Teoputo BepHepa, JNlekunn-snsyanusaumu,

dopMMpoBaHMe CUCTEMbI
MOHSATUIA O PeaKLMOHHOWN

coeanHeHuns. OCHOBHbIE
MoJsIoXKEeHNs

OlMK-4.1; OrK-4.2; OlNK-4.3;
OnK-4.4

HOMEHKNaTypy
KOMIMJIEKCHbIX BELLeCTB,

Cnanpg-nekums
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CNoCOBHOCTU KOMMJIEKCHbIX
COeIVHEHNN U OKNCAUTESb
HO-BOCCTaHOBUTEJIbHbIX
peakuun C nx y4acTtumem.

KOOPAMNHALUNOHHOM Teopuun.
OCHOBHBbIE TUMbI U
HOMeHKNaTypa
KOMMJIEKCHbIX COeANHEHWNA.
M3omepusa KOMMJIeKCHbIX
coenunHeHun. NMpupopa
XUMNYECKOWN CBA3N B
KOMMJIEKCHBIX
CoeNHEeHUSsIX.
YcTON4YMBOCThH
KOMMJIEKCHbIX COeANHEHMNI
B pacTBOpax.

KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenensaTb
KOHCTaHTY CTOMKOCTU "
HeyCTONYMBOCTU
KOMTMJIEKCHBIX COeANHEHMNI.
BnapeTtb: HaBblKaMu
NoJsly4eHNs KOMMIEKCHbIX
CcoeiNHEHNN.

MpomexxyToyHas
aTTecTaums: 3K3aMeH B
yCTHOW hopme.

OKncnnuTenbHo-
BOCCTaHOBUTEJIbHbIE
rnpouecchl U nx
XapakTepucTuka.

OkucnnTenbHo-
BOCCTaAHOBMUTEJIbHbIE
peakuunn. OCHOBbI
anekTpoxumMmmn. OKncneHme
N BOCCTaHOBJIEHME.
Knaccundgukaums
XUMUNYECKNX peakLnii.
CocTaBnieHne ypaBHEeHUN 0
KNCANTENbHO-
BOCCTAHOBUTEJIbHbIX
peakuun. BaxkHenwmne
OKUCIUTENIN 1
BOCCTAHOBMUTEIN.

OlMK-1.1; OMNK-1.2; ONK-1.3;
OMNK-4.1; OrK-4.2; OMNK-4.3;
OnK-4.4

3HaTb: Teoputo OBP, cxeMbl
noBefeHNs Ba)KHenLWnNX
OKUC/INTEeNen B pacTBopax
C pa3HbIM 3HavYeHneMm pH.
YMeTb: onpenensitb
npoaykTel OBP, cocTaBnaTb
cxembl OBP. BnageTsb:
MeTo[aMU 3/1eKTPOHHOro
6anaHca n nonypeakummn
nnsa nopbopa
KoappuumneHTos B OBP.

Nekunn-sBmnsyanusauum,
Cnanpg-nekums

DNEeKTPOoJIn3 pacTBOPOB 1
pacnnaBoB. YpaBHeHne
HepHcTa. Koppo3us
MeTassioB.

CyLHOCTb 3N1eKTponm3a.
SN1eKTPOoJsIN3 pacnsiaBoB u
pacTBOPOB. 3aKOHbI
3J1IeKTposIn3a. XuMmmyeckue
UCTOYHUKN 3HEeprum
lanbBaHU4YecKue
3/1€MEHTbl. NIeKTPOoAHbIe
noteHuuasbl N
3NEeKTPOABMXKYLLME CUSIbI.
Pap Hanps»xeHnn
MeTannos. Koppo3us
MeTansoB.

OMNK-1.1; OMK-1.2; OMNK-1.3;
OlMK-4.1; OrK-4.2; OlNK-4.3;
OlK-4.4

3HaTb: NpaBwuia pas3paakn
WOHOB Ha KaTofje 1 aHoze,
CTaHOapTHbIE 3/IEKTPOAHbIE
noTeHuVanbl, pag
Hanps>XeHWin MeTannos.
YMeTb: onpenensTb
peajibHble NoTeHUManbl
pasfNYHbIX CUCTEM,
NCMoNb3ysa ypaBHEHME
HepHcTa; cocTaBnaTb
CXeMbl pa3fiInyHbIX TUMOB
KOpPpO3MN METaJIOB.
BrnapeTtb: HaBblKamMu
CoCTaB/IeHNS NPOCTENLLNX
raJibBaHN4YeCKunx
3J/IEMEHTOB.

Jlekunn-susyanusauyuu,
Cnanpg-nekuuns

Obuire cBONCTBa MeTaslJloB
N HemeTannoB. Xumus
MeTaslJIoOB 1 HEMETaJJIOB B
Moel NpodheCcCnoHanbHOM

MeTannbl 1 X BaxKHelhLwme
coeuHeHMS.
XapaKTepucTmka MeTassioB
rnaBHbIX N MOBOYHbIX

OMnK-1.1; OMK-1.2; OMNK-1.3;
OlK-4.1; OMNK-4.2; ONK-4.3;
OnkK-4.4

3HaTb: NONOXKEHNe
MeTaJIJIOB 1 HEMETAaJIJIOB B
nepuognyeckon cuctemMe u
CTPOEHMEe NX aTOMOB.

Nekunn-snsyanusauymnm,
Cnanpg-nekums
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LeaTeNbHOCTN. nogrpynn: ocobeHHoCTHU OcobeHHOCTUN CTpoeHUS

CTPOEHMS aTOMOB
MeTaJ1/I0B rNaBHbIX
nogrpynn. HemeTtannbl n nx
Ba)KHeWLmne coeanHeHuns.
Obuwme ursnyeckme n
XUMNYECKNE CBONCTBA
HeMeTaJs10B. [1onoXXeHnsa
HemeTasN0B B
nepuoanyeckon cucteme.
[Mony4yeHne HemeTasN0B.

aTOMOB 3JIEMEHTOB
rnaBHbIX N MOBOYHbIX
noarpynn. YmMeTsb:
COCTaB/IATb YpaBHEHUSA
XUMUYECKNX peakuuni,
XapaKTepusyoLmnx
cnocobbl X NONy4YeHNS n
cBoncTBa. Bnagets:
HaBblKaMW BbINOJIHEHNS
XUMNYECKNX peakuum,
XapakKTepusyoLwmx nx
CBOWCTBA.

dnemeHTbl 1-2 rpynn MNC -
LEesTI0YHbIE U LWEeN0YHO-
3eMeJibHble MeTaslbl.
Obuias xapakTepucTuka,
XMMUYeckKne CBONCTBaA,
crocobbl NonyyYyeHuns,
HaxoXX[ieHune B NpupoLe.
dopmMuMpoBaHue 1 pasBuTne
CUCTEMbI MOHATUN
TexXHoJI0rnm Npon3BoACTBa
KOMMJIEKCHbIX YA06peHunin
(Ha npumepe
«EBpOXUM-BMY>»).

OcobeHHOCTU CTPOEHUS
LEeNoYHbIX U LWeNoYHo-
3eMe ibHbIX MeTasoB;
XUMU4eckme CBOMNCTBA,
pacnpoCcTpaHEHHOCTb,
OCHOBHble cnocobbl nx
noJsly4eHus; CoeaAuHEeHns:
rmapuabl, OKCUAbI,
rMOpPOKCUAbI;
npakTuyeckoe
npuMeHeHwue.

OMK-1.1; ONK-1.2; ONK-1.3;
OIMK-4.1; OMK-4.2; OMK-4.3;
OMK-4.4

3HaTb: CTPOEHME aTOMOB
3nemMeHTOoB 1 1 2 rpynn
rnaBHbIX NOArPYNM B
CTauMoOHapHOM U1
BO36y>XOEHHOM
COCTOSAHUNAX; NX
OT/INYNTESIbHbIE
0cobeHHOCTU. YMeTb:
pacno3HaBaTb 3/1€MEHThbI C
MOMOLLIbIO NJIAMEHHON
doToMeTpun BrageTb:
HaBblkaMWN COCTaBJ/IEHNS
XUMNYECKNX peakuum,
XapaKTepusyoLmnx
CBOWCTBA 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.

Jlekuunn-susyanusauyumu,
Cnanpg-nekuuns

3nemMeHThl 3 rpynnsbl MC.
Oblas xapakTepucTuka,
XMMUYyeckne CBONCTBA,
cnocobbl nony4yeHus,
HaXxoXX[leHne B NpUpoLeE.

ObLwas xapakTepucTuka
3/1€MEeHTOB NOArpynnbl
anomunHuna. bop,
nony4eHne, CBONCTBA,
coeflHeHNs, NpakTnyeckoe
npumMmeHeHue. AJIIOMUHNNRA,
nony4eHne, CBONCTBA,
coeflHeHNs, NpakTnyeckoe
npyMeHeHwue.

OMnK-1.1; OMK-1.2; OMNK-1.3;
OlK-4.1; OMNK-4.2; ONK-4.3;
OnkK-4.4

3HaTb: CTPOEHMe aTOMOB
3/1IeMEHTOB 3 rpynns.l
rN1aBHOM MOArPyMMbl B
CTaunoOHapHOM K
B030y>XOEHHOM
COCTOSAHUSAX, UX
OT/INYNTENbHbIE
ocobeHHOCTU; YMETb:
XapaKkTepusoBaTb BOAY MO
CTeneHun XECTKOCTK;
COCTaBNATb CTPYKTYpPHbIE
(OopMYyJibl COEANHEHUN
npeasnoXXeHHbIX BeLwecTB 1
haBaTb UM Ha3BaHWA B
COOTBETCTBMU C
KNnacCcugunKaunoHHON
MPUHaLNEXHOCTLIO.
BrnapeTtb: HaBblKaMu
COCTaBJIeHNA XMMUYECKNX

Nekunn-snsyanusauymnm,
Cnanpg-nekums
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peakuun,
XapaKTepusyrLwmx

CBOWNCTBAa 3JIEMEHTOB U
€nocobbl MX NOJIyHeHUs.

AnemeHThbl 4 rpynnsl MNC.
ObLwas xapakTepucTuka,
XMMUYyeckne CBONCTBA,
cnocobbl nosly4yeHus,
HaxoXXAeHune B Npupoae.

Obuas xapakTepucTmka
3/1EMEHTOB NoArpynmbl
yrnepoga. YroabHas
KNCJ1I0Ta, noslyyeHune,
CBOWCTBA, NpakTU4eckoe
npumeHeHve. KpemMHnin n
KpeMHuneBasa KNCNoTa,
noJslyyeHue, CBOMCTBA,
coegunHeHua, npakTn4eckoe
rnpuMeHeHwue.

OMNK-1.1; OMK-1.2; OMNK-1.3;
OlMK-4.1; OrK-4.2; OlNK-4.3;
OlK-4.4

3HaTb: CTPOEHME aTOMOB
3/1IeMEHTOB 4 rpynnbl
rnaBHON, 1UX
OT/INYNTENbHbIE
0Cco6EeHHOCTN; XMMUYyeckme
CBOWCTBA YrOJIbHOM ”
KPeMHNEBOW KNCOT.
YMeTb: COCTaBNATb
CTPYKTYpPHblE hOpMy bl
coeanHeHnn
npeanoXXeHHbIX BeLwecTB ”
haBaTb UM Ha3BaHWA B
COOTBETCTBMU C
KNnacCcugunKaunoHHOM
MPUHaANEXHOCTLIO.
BrnapeTtb: HaBblKamMu
COCTaBJIeHNA XMMUYECKNX
peakuun,
XapaKTepu3yoLmnx
CBOWCTBA 3JIEMEHTOB 1"
Crocobbl NX MNONyYeHUS.

Jlekunn-susyanusauumu,
Cnanpg-nekuuns

AnemeHTbl 5 rpynn MC.
ObLwas xapakTepucTuka,
XMMUYeCKme CBONCTBA,
cnocobbl nosly4yeHus,
HaxoXXAeHune B Npupoae.

O6uias xapakTepucTumka
3/1€EMEHTOB NOArpyNnbl
asoTa. A30THas KNCnoTa,
rnojly4eHmne, CBONCTBA,
npakTnyeckoe
npuMeHeHune. docgop n
docdopHasa KNCIoTa,
nosiy4yeHue, CBONCTBA,
CcoeaNHEeHUs, NpakTuyeckoe
rMpUMeHeHMe.

OMNK-1.1; OMK-1.2; OMNK-1.3;
OlMK-4.1; OrK-4.2; OlNK-4.3;
OlK-4.4

3HaTb: OT/INYUTESIbHbIE
0CO6EHHOCTUN XUMUNYECKUX
CBOWCTB a30THON n
$HOCHOPHON KNCIOT, UX
B3auMopnencTeme
mMeTannaMmu. YmMeThb:
COCTaBAATb CTPYKTYpPHbIE
(hopMyJibl COegNHEHNI
npenJsioXXeHHbIX BELLECTB U
[aBaTb UM Ha3BaHWS B
COOTBETCTBUM C
KnaccugukaumoHHom
NMPUHAANEXKHOCTbIO.
BnapeTb: HaBblkaMu
COCTaBNEHUS XUMUNYECKNX
peakuun,
XapaKTepusyoLwmnx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.

Jlekunn-susyanusauyuu,
Cnanpg-nekuuns

nemMeHTbl 6 1 7 rpynn MNC.

Obuan xapakTepucTuka,
XUMUNYECKNe CBONCTBA,
cnocobbl noslyyYeHus,

ObLwas xapakTepucTuka
3/1eMEeHTOB noarpynn.l
kucnopoga. Cepa n cepHas
KNCNoTa, NoJiyyeHue,

OMnK-1.1; OMK-1.2; OMNK-1.3;
OlK-4.1; OMNK-4.2; ONK-4.3;
OnkK-4.4

3HaTb: XMMU4eckne
CBOWCTBA
KOHLLEHTPUPOBAHHON 1
pa3baBneHHON CcepHOM

Nekunn-snsyanusauymnm,
Cnanpg-nekums
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

HaXoxXxnaeHune B npupoage.

CBOWCTBaA, COeiHeHNs
npakTuyeckoe
npuMeHeHwue. FanoreHsl,
rnosyyeHue, CBOMCTBA,
coefNHeHus, npakTnyeckoe
npMMeHeHune

KWNCNOThI, eé
B3aMMoOencTeme ¢

MeTaj laMn. YMeTb:
COCTaBNATb CTPYKTYpPHbIE
HOopMYyJsibl COEANHEHUN
npeanoXXeHHbIX BelwecTB U
haBaTb UM Ha3BaHWA B
COOTBETCTBMU C
KNnacCcugunKaunoHHOM
MPUHaLNEXHOCTLIO.
BnapeTtb: HaBblkaMu
COCTaB/IEHNSA XUMNYECKNX
peakuun,
XapaKTepu3yoLmnx
CBOWCTBA 3/1IEMEHTOB U
Crocobbl NX MNONyYeHUS.

[MpomexxyToyHas
aTTecTaums: 3K3aMeH B
yCTHOW hopMe.

NTOrO:

68

16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
1 OCHOBHbIe KJ1aCCbl HEOPraHMYeCKNX
COeNHEHUN.
1 CTpoeHune aToMa 1 NepuognyecKnini 3aKoH. PelwleHne pac4éTHbIX 3agay. 2
MeHpeneeBckne 4TeHus.
1 OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M.
1 SHepreTnka XMMmU4eCKnX npoL,eccos. PelleHne pac4éTHbIX 3a4aM. 2
1 KnHeTrnKa XMMn4ecKmnx rnpoL,eccos.
XvMunyeckoe paBHoBecuHe.
1 PacTBOpbl 1 X XapaKTepucTuKa. PelleHne pac4éTHbIX 3a4aM. 2
1 Teopusa 3N1eKTPONUTUYECKON Anccoumnaumu.
CunibHble 1 cnabble 31eKTPOINThI.
1 PaBHOBecKe B pacTBOpax rmAponN3yoLLNXCA
conen n B bydepHbIX pacTBOpax.
1 KoMnnekcHble coeanHeHns. opMumpoBaHmne PelleHune pacyéTHbIX 3a4au. 2

CUCTEeMbl MOHATUI O peakLNOHHON
CrMoCcoBbHOCTN KOMMJIEKCHBIX COEANHEHUN 1
OKNCNNTESIbHO-BOCCTAHOBUTENbHbIX peakLuii C
MX y4acTuem.

1 [MpomexxyTo4yHaa aTTecTauus: 3Kk3aMeH B
YCTHOW chopme.

2 OKNCANTENbHO-BOCCTAHOBUTE/bHBbIE MPOLECChl | PelueHne pacH€THbIX 3aA4ay. 2
N NX XapakTepucTuKa.

2 SN1eKTPOosIN3 pacTBOPOB U pacnJsiaBos.
YpaBHeHune HepHcTa. Koppo3uns MeTasios.

2 Ob6Lme cBOMCTBa METa IJIOB U HEMETaJJ10B.

XuMns MeTannoB 1 HemeTaslJIoB B MOel
npogeccnoHasbHON AeATeNbHOCTH.

2 3nemeHThl 1-2 rpynn MNC - wenoyHble n PelieHne pacyéTHbIX 3a4au. 2
Leno4YHo-3eMeNbHble MeTabl. Obwas
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl MNosy4YeHNs, HaX0XXAEHME B Npupoae.
dopMupoBaHMe 1 pasBUTUE CUCTEMbI MOHATUN
TEXHOIOr M NPON3BOACTBA KOMIMJIEKCHbIX
ynobpeHun (Ha npuMepe «EBpoxMM-BEMY»).

2 dnemeHThl 3 rpynnsl MNC. Obwasn
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.

2 dnemeHThl 4 rpynnsl MNC. Obwas PelieHune pacyéTHbIX 3a4au. 2
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.

2 dnemeHnThbl 5 rpynn NC. Obuwasn
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.

2 dnemeHTbl 6 1 7 rpynn MNC. Obwasn
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHuMe NpakTUYEeCKUX 3aHATUN O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6

XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.

2 MpomMexxyTo4yHas aTTecTauma: 3Kk3aMeH B
yCTHON chopme.
NTOro: 14

CHMyﬂHLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Y4ebHbIM MJIaHOM He MpenycMOTPEeHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u o6beM B yacax

Cem Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbIx paboT Ob6beM B Hacax
0®0 390 0390

1 2 3 4 5 6

1 OCHOBHbIe KJ1aCCbl HEOPraHNYeCKnNX Knaccel HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHUSA, KUCJI0TbI, COJN. 4 1
COeIHEHNN.

1 CTpoeHne aToMa 1 NepruoamnyecKnin 3aKoH. KBaHTOBO-rpacunyeckmne hopmMmybl passiMyHbiX aTOMOB. 4 1
MeHpeneeBckne YTeHus.

1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. DNIeKTPOHHbIE, CTPYKTYPHbIE N MPOCTPAHCTBEHHbIE (DOPMYJIbl MOJIEKY 1. 4 1

1 JHepreTnka XMMmMYeCKnx npoL,eccos. TepMogMHaMM4eckmne pacHeThbl MO YPaBHEHUAM XMMUYECKUX peakunii: SHTaNbNns, SHTPONnS, 4 1

3Heprusa M'mbbca.

1 KnHeTrKa XMMn4eCcKmnx npoL,eccos. CKOPOCTb XUMUYECKUX pPeaKLui, XnuMm4eckoe paBHoBecue. 4 1
XnMmyeckoe paBHoBecue.

1 PacTBOpbl N MX XapaKTepucTuKa. MpuroToBaeHMe pacTBOPOB Pa3IMYHON KOHLEHTPaLMN. 2 2

1 Teopuns 3N1eKTPOANTUYECKON Anccoumaumn. Peakunn noHHoro obmeHa. 4 1
CunbHble 1 cnabble 31eKTPOoNThI.

1 PaBHOBecue B pacTBopax rmaposmn3yoLnxcs Fmaponus conen. 4 1
coner n B bydepHbIX pacTBOpax.

1 KoMnnekcHble coeanHeHns. opmmpoBaHmne KoopanHaunoHHbIE COeANHEHUNS. 4 1
CUCTEMbI MOHATUIN O PeaKLLMOHHON
CNOCOBHOCTY KOMMJIEKCHbIX COeANHEHUNA 1
OKUC/INTENbHO-BOCCTAHOBUTE/IbHbIX peakLuuni ¢
VX yqacTuem.

1 [pomexyTo4yHas aTTecTauus: 3Kk3aMeH B
YCTHOW chopme.

2 OKUCANTENbHO-BOCCTAHOBUTEJIbHBIE MpoLecchl | OKUCINTENbHO-BOCCTaHOBUTEb-HbIE peakuuu. 10 2
1N NX XapakTepUCTUKa.

2 D1eKTPON3 pacTBOPOB U pacniaBoB. DNeKTPOosIN3 PacTBOPOB M pacrnjiaBoB CONeNn. 8 1
YpaBHeHVe HepHcTa. Koppo3us MeTasiios.
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o) 390 03®0

2

3

4 5 6

O6ume cBONCTBA MeTasIJIoB U HEMETAaJJI0B.
XnMnsa MeTansioB U HEMETasIJIOB B MOEN
npogeccnoHanbHOM AeATEesIbHOCTH.

XnMun4yeckme CBONCTBaA MeTaJI/IOB N HEMETAJINOB.

5 1

AnemeHTbl 1-2 rpynn MC - weno4Hole n
LeN04HO-3eMebHble MeTasbl. Obwas
XapaKTepucTuKa, XuMnyeckmne CBOMNCTBa,
cnocobbl Nony4YeHns, HaxoXXAeHne B Npupoae.
dopMMpoBaHUE 1 pa3BUTUE CUCTEMbI MOHATUN
TEXHOJIOrnM NPOn3BOACTBA KOMIMJIEKCHBIX
ynobpeHun (Ha npumepe «EBpoxmM-bMY»).

LLlenoyHble 1 WenoYHOo-3eMesibHble MeTaslbl.

dnemeHTbl 3 rpynnsl MNC. O6was
XapaKTepucTuKa, XuMnyeckmne CBONCTBa,
Ccnocobbl NoayYeHUs, HaxoXXAeHne B Npupoae.

ANIOMUHUIA 1 €ro COeANHEHUS.

10 1

dnemeHThl 4 rpynnsl MNC. O6was
XapakTepucTuKa, XMuMnyeckmne CBOMCTBa,
Ccnocobbl NoayYeHUs, HaxoXXAeHne B Npupoae.

CoeliHEHWS yrieposa U KPeMHUs.

10 1

dnemeHTbl 5 rpynn MNC. Obuwian
XapaKTepucTrKa, XMMNYeckne CBOCTBa,
Cnocobbl NOyYEHUS, HaX0XXAeHne B NprMpoae.

A30T 1 a30THasa KucnoTa.

10 1

dnemMeHTbl 6 1 7 rpynn MNC. Obwas
XapaKTepucTuka, XuMmnyeckme CBOMCTBA,
Crnocobbl N0sly4EHWS, HaXOXXAEHME B MPUPOAE.

[anoreHbl 1 X coegnHeHUs.

10 2

MpomexxyTo4yHas aTTecTaumsa: SKk3aMeH B
YCTHOW chopme.

WUTOro:

102 20

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

KypcoBble paboTbl y4ebHbIM NJaHOM He NpeayCMOTPEHbI.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA

1 2 3 4 5 6 7

1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 1-2 10
COeJIHEHNN. Hepens

1 CTpoeHune aToMa 1 MepuognyecKnii 3aKoH. XapaKkTepuncTmkKa 3/1IEMEHTOB MO MOJIOXXEHUIO B MEPNOANYECKON CUCTEME. 3-4 10
MeHpeneesckne YTeHus. Hepens

1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. OnpepeneHne suaa CBA3MN B Pa3JINYHbIX COEANHEHUSX. 5-6 10

Hepens
1 SHepreTnkKa XMMmMYeCKnX npoL,eccos. PelleHne pacyeTHbIX 3agay. 7-8 10
Hepens

1 KuHeTnka XnmMm4eckmnx npoLeccos. PelueHune 3agay Ha onpefeneHne CKOPoCTU U CMeLLeHne XMMN4YeCcKoro paBHoOBeCHUs. 9-10 10
XvMunyeckoe paBHoBecuHe. Hepens

1 PacTBOpbI U NX XapakTepucTuka. PelwweHve 3ana4 Ha onpefeneHne passinyHbiX BUAOB KOHLEHTpaLMN. 11-13 4 20

Hepens

1 Teopuns 31eKTPONTUHECKON ANCcounaLmm. OnpegpenieHne NOHHOM aKTUBHOCTU PacTBOPOB, CTEMEHN N KOHCTaHTbl ANCCOLNaL K. 14 19
CunbHble 1 cnabble 3N1eKTPOANTHI. Hepens

1 PaBHOBecue B pacTBopax rmgposim3yoLLnxcs CocTaBneHne CxeM passinyHbIX TUMNOB rMaposmsa. PeweHne 3anay Ha onpegeneHne 15-16 0
conen n B 6ydepHbIX pacTBopax. pH 6ydepHbIX pacTBOPOB. Hepens

1 KoMnnekcHble coeanHeHns. dopMmmposaHmne BbinonHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYpPbl KOMMANEKCHbIX COeQUHEHNN. 17 20
CUCTEMbI MOHATUN O peakLMOHHON PelueHne 3anay Ha HaX0XAEHNE KOHCTaHTbl yCTOWYMBOCTN. Hepens
CNOCOBHOCTM KOMMJIEKCHbIX COeANHEHUN 1
OKUNCNNTESIbHO-BOCCTAHOBUTENbHbBIX peakLuuini C
MX y4acTuem.

1 MpomeXyTo4yHasa aTTecTaums: 3K3aMeH B
yCTHOM dhopMe.

2 OKUCANTENbHO-BOCCTAHOBUTENbHBIE npouecchl | CocTaBneHne ypasHeHun OBP meTogoM nonypeakunn. 1-2 4 10
M NX XapakTepUCcTuKa. Hepens

2 31eKTpoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 3-4 10
YpaBHeHVe HepHcTa. Koppo3us MeTas1oB. HepHcTa. Hepnensa

2 O6wwme cBONCTBA METasJIOB U HEMETAJIOB. BbINoNIHEHME Pa3/INYHbIX CXEeM NPeBPaLLEHN, XapaKTepusyowmx MeTansbl 1 5-6 2 10
XuMna meTannoB N HEMeTasJI0B B MOeN HeMeTannbl. Hepensa
npogecCUoHasibHON AEATENbHOCTU.

2 AnemMeHTbl 1-2 rpynn MC - wenoyHole n Kanui n HaTpuin, nx nonyvyeHne, CBONCTBa U coegnHeHus. LLIénoyn. 7-8 10
LeI0YHO-3eMe lbHble MeTansbl. Obwasn Hepensa
XapakKTepucTuka, XuMmnyeckme CBOMCTBA,
cnocobbl Nony4yeHns, HaxoXXaeHne B npupogae.
dopMMpoBaHUE N Pa3BUTUE CUCTEMbI MOHATUN
TEeXHOJIOrnM NPON3BOACTBA KOMMJIEKCHBIX
ynobpeHun (Ha npumepe «EBpoxmmM-bMY»).

2 3nemeHThl 3 rpynnsl MNC. Obwasn Fannun, MHAWN, TanAUN: NX NoJNy4YyeHne, CBOMCTBA N COeAUHEHMS. 9-10 10
XapakTepucTuka, XuMmnyeckme CBOMCTBA, Hepens
cnocobbl Nosy4eHNs, HaxoXXgeHve B npupoae.
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
2 dnemeHTbl 4 rpynnsl MNC. O6was AnnoTtponunyeckne moaudunkaumm yrnepoga. OKcuabl yrnepoga: ux rnojyvyeHme n 11-13 10
XapaKTepucTuKa, XMMnyeckmne CBONCTBa, CBOMNCTBA. Hepens
Ccnocobbl NoayYeHns, HaxoXXAeHne B NpuMpoae.
2 dnemeHTbl 5 rpynn MNC. O6buwasn AMMMak, connm ammoHuns. Okcnabl azoTa. KpyroBopoT a3oTa B mpupoae. 14-15 5
XapaKTepucTuKa, XuMnyeckmne CBOMNCTBa, Hepens
Ccnocobbl NoayYeHns, HaxoXXAeHne B NpuMpoae.
2 dnemeHTbl 6 1 7 rpynn MNC. O6was O30H. CeneH 1 Tennyp: Ux Noay4yeHne, CBONCTBa U coegnHeHnsa. CepoBogopoa. 16-17 10
XapaKTepucTuKa, XuMnyeckmne CBONCTBa, Hepens
Ccnocobbl NoayYeHns, HaxoXXAeHne B NpMpoae.
2 MpomeXyTo4yHaa aTTecTaums: 3K3aMeH B
YCTHOR chopme.
NTOro: 10 184
5.9. KaneHpapHbin rpacdukK BocnuTaTesibHOW paboTbl N0 AUCUUNJIUHE
Moaynb HJaTa, MecTo npoBeneHus Ha3BaHue meponpuaTusa ®dopmMma nposeneHus OTBeTCTBEHHbIA JocTuxXeHus
MeponpuaTus obyualowmuxcsa

Mogaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-uccnenoBaTeNbckas
[esTeNbHOCTb

10.2026 ®IrbOY BO «MI'TY»

MeHaeneesckme 4TeHUs.

Kpyrnbin cton
(vHaMBMAYyanbHO-rpynnosas)

CTtanbHasa M.WU.

OMK-1.1; OMNK-1.2; OMNK-1.3;
OlMK-4.1; OMNK-4.2; OlNK-4.3;
OrnK-4.4

Monaynb 3 YyebHo-
nccnenoBaTesibckasa u
Hay4YHO-UccnenoBaTesibCKas
nedaTeNbHOCTb

12.2026 ®re0Y BO «MI'TY»

dopMUpoBaHME CUCTEMbI
MOHSATWIA O PeaKLIMOHHOMN
CNOCOBHOCTMN KOMMIEKCHbIX
COeAVIHEHU U OKUCINTENbH
0-BOCCTAHOBUTEJbHbIX
peakunn C X y4acTnem.

Kpyrnein cton
(vHoMBMAYyanbHO-rpynnoBas)

CtanbHasa M.W.

OMnK-1.1; ONK-1.2; OMNK-1.3;
OlnK-4.1; OMNK-4.2; OMNK-4.3;
OlMnK-4.4

Monaynb 3 YyebHo-
nccnenoBaTesibckasn u
Hay4HO-UccnenoBaTesibCKas
nedaTeNbHOCTb

03.2027 «EBpOoXnM-BMY» .
benopeyeHck,
KpacHopapckuii kpai.
NabopaTopusa KayecTsa
roTOBOW NPOAYKLMN.

XMUa MeTasisios n

HeMeTaJlII0oB B MOen
npodeccnoHasnbHoON
nesTenbHOCTN.

KoHKypc acce
(vHoMBMAYanbHO)

CtanbHasa M.W.

OMK-1.1; ONK-1.2; ONK-1.3;
OlMK-4.1; OMK-4.2; OMK-4.3;
OMK-4.4

Moaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-uccnenoBaTeNbckas
nesTenbHOCTb

05.2027 Man,
«EBpOXuM-BMY> .
benopeyeHck,
KpacHopapckui kpaiw

dopmMuMpoBaHuMe 1 pas3suTune
CUCTEMbI MOHATUI
TeXHoJI0rnm Npon3BoACTBa
KOMTMJIEKCHBIX YA00peHni
(Ha npumepe
«EBpOXMM-BMY»).

IKCKypcusa (MHOMBMAYasbHO-
rpynrnosas)

CTanbHasa M.WU.

OMK-1.1; OMNK-1.2; OMNK-1.3;
OlMK-4.1; OMNK-4.2; OlNK-4.3;
OrnK-4.4
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

54(07) C 41 Cunyko, H.O. (Mankonckunm rocyfapCTBEHHbIN
TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
- 300 c. - Mpwun.: c. 281-293. - 9b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pe>xum pgocTyna: 419 aBTOPM30B. NOMb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100048756

MeToanyeckme pekomMeHaaunn no BHeayanTOPHOMN
camocToAaTeNbHON paboTe No gucunnanHe Xmmusa
[9nekTpoHHbIN pecypc] : dopMa obyyeHus : o4Has /
MunHobpHaykn Poccun, MonutexH. konnepx, cun. ®reoy BO
Maikon. roc. TexHos. YH-T B Noc. 96/10HOBCKOM ;
[cocTaBuTens MaHew P.H.]. - 46noHoBCcKMiA : B.u., 2018. - 38
c. - bubnnorp.: c. 36-37 (14 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100054341&D
OK=0AD206&BASE=0007AA

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO OUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xmuMmnsa" gnasi CTyneHToB By30B. Y.
2 / Maiikon. roc. TexHon. UH-T ; [cocT.: M.U. CTtanbHas, T.W.
CngopuHal. - Mankon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000945

546(07) X 46 XuMuns : METOA. YKa3aHusA no
CaMOCTOATESIbHOMY U3YYEHUIO AUCUUMANH "XuMusa" n
"ObLLas 1 HeopraHn4yeckasa XuMunsa" ons CTyLeHToB By30B. Y.
1/ Mankon. roc. TexXHon. UH-T, AgbIr. roc. YH-T ; [cocT.: M.W.
CtanbHasn, T.U. CngopuHa, A.H. Oxesl. - Marikon : MI'TH,
2003. - 45 c. - MNpwn.: c. 42-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

PocuH, . B. O6bwas n HeopraHunyeckaa xumns. Obwasa xumMms
: y4ebHuk / U. B. PocuH, J1. . ToMnHa. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 426 c. — (Bbicluee
obpa3oBaHue). — ISBN 978-5-534-19149-3. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpant
[canT]. — URL: https://urait.ru/bcode/556025

https://urait.ru/bcode/556025

CemeHos, U. H. Xnmus : y4ebHuk pona sysos / . H. CemeHoB,
. N. NepcunoBa. — CaHkT-MeTepbypr : XUMN3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TekcT :
3NEKTPOHHLIN // Llndposon obpa3zoBaTenbHbii pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/153937.html

https://www.iprbookshop.ru/153937.html

PocuH, W. B. Obwas n HeopraHunyeckaa xmuMmnsa. XumMns s-, d- n
f-anemeHTOB : Yy4ebHUK AN akagemuyeckoro bakanaspuaTa
/ W. B. PocuH, J1. AI. ToMnHa. — MockBa : 13gaTenbCcTBO
tOpanT, 2025. — 492 c. — (Bbicliee obpa3zoBaHue). — ISBN
978-5-534-19369-5. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/556365

https://urait.ru/bcode/556365

PocuH, . B. ObLias n HeopraHmyeckas XmMns. Xumums p-
3/1eMeHTOoB : y4yebHuk ansa sysos / U. B. PocuH, J1. . TomuHa.
— Mocksa : N3paTtenbctBo HOpanT, 2025. — 436 c. —
(Bbicwee obpasoBaHue). — ISBN 978-5-534-20300-4. —
TeKCT : 9N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma
tOpanT [canT]. — URL: https://urait.ru/bcode/557925

https://urait.ru/bcode/557925

Obuias 1 HeopraHn4eckas xmMus : y4ebHuk ans sysos /3. T.
OraHecsH, B. A. Monkos, J1. U. LWWepbakosa, A. K. bpenb ; noa
pepakumen 2. T. OraHecsHa. — 2-e nspg., nepepab. n gon. —
Mocksa : U3gaTenbctBo OpanT, 2025. — 558 c. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-534-16033-8. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/560228

https://urait.ru/bcode/560228

FapwwuH, A. M. Obwasn 1 HeopraHnyeckas XMMNsA B CXeMax,
pUCYHKax, Tabnanuax, XuMn4ecknx peakumsax : yyebHoe

https://znanium.ru/catalog/document?id=429983
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HasBaHue CcblsIKa

rnocobue / A.M. FapwuH. — 2-e n3a., ucnp. n gon. — Mockea :
NH®PA-M, 2024. — 304 c. — (Bbicluee obpasoBaHue). — DOI
10.12737/1070937. - ISBN 978-5-16-018765-5. - TekcT :
3/1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2055770

O6uasa 1 HeopraHuyeckas xmmus. JlabopaTopHbIN https://urait.ru/bcode/582763
NpakTuUKyM : y4ebHuk ans sysos / U.B. PocuH [n ap.]1; nog
pen. U.B. PocuHa, J1.4. TomumHon. - MockBa : KOpawnT, 2026. -
397 c. - TEKCT : 3/IEKTPOHHBIN. - (Bbicwee obpa3oBaHue). -
Urait. - URL: https://urait.ru/bcode/582763. - Pexxum gocTtyna:
rno nognucke. - ISBN 978-5-534-21778-0

O6wan n HeopraHnyeckasa xumMns : y4ebHuK ons sy3os / https://urait.ru/bcode/582958
3.T. OraHecsH, B.A. Monkos, J1.W. LWepb6akosa, A.K. bpesnb ;
non pen. 3.T. OraHecsHa. - 2-e u3g., nepepab. n gon. -
Mocksa : FOpanT, 2026. - 558 C. - TEKCT : 3/IeKTPOHHBbIN. -
(Bbicliee obpa3soBaHue). - Urait. - 96C KOpanT. - URL:
https://urait.ru/bcode/582958. - Pe)xum gocTtyna: no
noanucke. - ISBN 978-5-534-16033-8

Y4yebHo-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenoctaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMKN 3peHuns:

e B MevyaTHOW hopMe yBeSINYEHHbIM WPUGTOM,
B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,

e B (hopme ayaunocpanna,

e B nevyaTHom popMe Ha s3blke bpanns.

Ona nuy c HapyLWeHNsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

Ons nuy Cc HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B revyaTHOW chopme,

e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUMJIVH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-1.1 NpepgnaraeT UHTepNpUTaLUIO pe3ylbTaToB COOCTBEHHbIX IKCMEPMMEHTOB N pac4eTHON-TeopeTnyeckux paboT c
MCNoJIb30BaHNE TeOPeTUYECKNX OCHOB TPaAULIMOHHbIX 1 HOBbIX pa3aesloB XUMun

12 12 Obuwasn n HeopraHnyeckas
XUMUS

34 34 AHanuTnyeckas xmmMms

34 34 OpraHunyeckas xmmus

3 8 MeToabl paspeneHns n
KOHLLEHTpMpOBaHUA

7 9 dusnyeckme MeToab
nccefoBaHns B XMMUM

6 6 Undposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yainsauunnm pesynbTtaTtoB
XUMNYECKOro sKCrnepmMeHTa

6 9 XUMUa NpupoaHbIX
COeAVNHEHUIA N OCHOBBI
Broxnummm

8 9 MogroToBka K Npoueaype

3alWuUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

2 2 O3HaKoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccnepnosaTenbckas
paboTa

ONK-1.2 ®opMyanpyeT 3aK04eHNs 1 BbIBOALI MO pe3ybTaTaM aHasin3a AnTepaTypHbIX aHHbIX, COBCTBEHHbIX
3KCMEPUMEHTAJIbHBIX U PACYEeTHO-TEoPeTUYEeCKMX PAaboT XMMUYECKOW HaNpPaBIeHHOCTY

12 12 Obuwasn n HeopraHuyeckas
XUMuns

34 34 AHannTu4yeckas XmMMms

34 34 OpraHuyeckas xuMus

3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPUpPOBaHUSA

7 9 dursnyeckme mMeToab
nccaefoBaHUsA B XMMnn

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeToabl 06paboTku n

BU3yann3aunn pesynbTaToB
XNMNYECKOro sKCrnepmnMmeHTa

6 9 XvMunsa npupoaHbIX
COeJHEHUNN N OCHOBBbI
6roxummmn

8 9 MogroToBka K npouenype

3almnThl 1 Npoueaypa
3aLlLNTbl BbIMYCKHOW
KBaANUKaLMoHHOM paboTbl

2 2 O3HakoMUTeJIbHas NpakTuKa

56 56 Hay4Ho-nccnepoBaTtesibCcKas
paboTa

OMNK-1.3 PaboTaeT C XUMNYECKUMU BELLLECTBAMU C COBII0OAEHNEM HOPM TEXHUKN 6e30nacHoCTun

12 12 Obuwasn n HeopraHuyeckas
XNUMUNA

34 34 AHannTn4yeckas XmMMms

34 34 OpraHuyeckas xuMus

3 8 MeTonbl pa3zgeneHnsa n
KOHLLeHTPMPOBaHUA

7 9 dursnyeckme meToab
nccaenoBaHus B XuMmnm

6 6 LUndposasa TpaHchopmaums
oTpacau
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Tanbl d)opMupoaaHml KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

4 8 MeTonbl 06paboTku 1
BM3yann3aunm pesynbTaToB
XWMUNYECKOro 3KCNepPUMEHTA

6 9 XuMuna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIMPUKALMOHHON paboThl

2 2 O3HaKoMUTesIbHas NpakTuKa

56 56 Hay4Ho-nccnepnosaTtenbckas
paboTa

ONK-4.1 MpoBoAMT UCC/IeA0BaHNS CBOWCTB BELLEeCTB U MaTEPUAsIOB C MCMOJIb30BaHE CEPUNHOMO Hay4YHoro obopyaoBaHMs

12 12 O6buan n HeopraHnyeckas
XMMUA

AHanuTn4eckas xmmMms

dusnyeckas xmmmsa

KonnougHasa xmmMums

Fvppasavka

34 34
56 56
34 34 OpraHuyeckas xumMus
5 7
3 6
6 7

XnMmuyeckaa MeTposiornsa un
CTaHAapTu3auna

3 8 MeTonbl pa3geneHnsa un
KOHLIEHTPMPOBaHUSA

7 9 dunsnyeckmne MmeToabl
nccnenoBaHnsa B XMMnNU

6 9 XuMna npupoaHbIX
CcoefMHEHWIA N OCHOBbI
broxnmmn

8 9 MogroToBka K Npoueaype
3alWKUThl 1 Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBanMuKauMoHHom paboTol

OMNK-4.2 MpoBoanT CTaHAapTHble onepauun anas onpeaeneHns XMMnM4Yeckoro 1 pa3oBoro coctaBa BewecTB U MaTepunasios
Ha X OCHOBE

12 12 Obuwasn n HeopraHuyeckas
XUMUA

34 34 AHannTu4yeckas XmMMms

56 56 dusmyeckas xmmms

34 34 OpraHnyeckas xmmMus

5 7 KonnongHas xmmMusa

3 6 rmopasavka

3 8 MeToAbl pa3geneHunsa n
KOHLLEHTPUPOBaHUSA

7 9 dunsnyeckne MeToabl
NccieoBaHns B XMMUM

6 9 XyMuns npupoaHbIX
COeMHEHU N OCHOBBI
broxnmmn

8 9 MoaroToBKa K npouenype

3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

ONK-4.3 BnageeT HaBblKkaMy KOHTPOJIS OCHOBHbIX MapaMeTpoOB TEXHOJIOMMYeCKOoro rnpouecca, KayecTsa Cbipbs U FOTOBOW

npoayKumm

12 12 O6buan n HeopraHnyeckas
XUMUS

34 34 AHannTn4yeckas XmMMms

56 56 dusmyeckasa Xxmmmsa

34 34 OpraHuyeckas xuMus

5 7 KonnongHasa xmmMmsa

3 6 maopasBavika

6 7 XnMn4yeckas MeTposiornsa n
CTaHpapTM3aums

3 8 MeToAbl pa3zgeneHnsa un
KOHLIEHTPUPOBaHNSA

7 9 dunsnyeckmne MeToabl
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

nccnegoBaHUsa B XuMnn

XUMuna npupoaHbIX
COeINHEHNI N OCHOBBI
6rnoxmmmmn

MoaroToBKa K nMpoueaype
3alKMThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBanNUKauMoHHom paboTbl

OMNK-4.4 CnocobeH

NPOBOANTbL U3MEHEHWE NapamMeTpPoB NpPoL,

ecCa npum naMmeHeHmn CBOWCTB CbIpbA

12 12 ObLwas n HeopraHu4yeckas
XUMns

34 34 AHannTu4yeckas XmMMms

56 56 dusnyeckas Xmmms

34 34 OpraHnyeckas xmmMus

5 7 KonsongHas xmmMumsa

3 6 rmopasavka

6 7 XvMmnyeckas MeTposiornsa n
CTaHAapTu3auums

3 8 MeToabl pasaeneHns n
KOHLLEHTPMpPOBaHUA

7 9 dusnyeckme MeToab
nccaeoBaHns B XMMUM

6 9 XrMuns npupoaHbIxX
COeJUHEHWNIN N OCHOBBbI
6roxumMmmn

8 9 MogroToBka K npouenype

3alKMThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBaNNUKauMoHHoM paboTbl

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie Kputepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLo OTJINYHO OoLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 6

OMNK-1: CnocobeH n3y4aTb, aHaM3NpPoBaTb, NCMOJIb30BaTb MeXaHU3Mbl XUMNYECKNX peaKLl,I/II?I, nponcxogawnx B
TeEXHONOrn4ecKmnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEeHUU BelwlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COef\MHEHWUI, BELLECTB U MaTepunasnoB

ONK-1.1 MpepnaraeT nHTepnpeTaumio pe3ynbTaToB COOCTBEHHbIX 9KCMEPUMEHTOB N pacHeTHO-TeopeTnyecknx paboT c

MCNoJib30BaHMe Teo

PETUNYHECKNX OCHOB TPaAULIMOHHBLIX N HOBbLIX pa3gesioB XMUn

3HaTb: NoAxo4bl
K 00BbeKTy 1
npegmeTy
nccienosaHns
NOHATNS O
CBOMCTBax
XMMUYECKNX
3/1IeMEHTOB 1
HEKOTOPbIX
Hanbonee
ynoTtpebnsembix
coeHEeHNN

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: oLeHNBaTb
pPEeaKLIMOHHYI0
CnocobHoCTb
BellecTBa Ha
OCHOBe
TeopeTunvyeckux
npeacTaBieHunii o
CTPOEHUN
BellecTBa,
Pa3nnYHbIX TeOPUii
XUMUNYEeCKUX
cBA3en

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:

YacTu4Hoe

HecuctemaTnyecko

B

YcnewHoe n

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoChI K
NPOMeXyTOYHON
aTTecTaumu.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMNeTeHuuu
1 2 3 4 5 6
MWUHUMasbHbIMUN B/lafeHune e NpMMeHeHne cucTemMaTUYecKoM | cucteMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
opraHusaumu un HaBbIKOB HaBbIKOB
npoeseneHns nornyckatoTcs
Hay4HbIX npobensl
nccnenoBaHun,

HaBblKaMu paboThbl
co
CTaTUCTNYECKMMN
MaTeMaTU4yeCcKuMm
MeTohamu;
BblYUCSIEHNS
cny4vaniHomn
norpeLuHoCcTn
n3MepeHuns;
WUHTeprnpeTauum
NONYYEHHbIX
pe3y/ibTaToB
n3MepeHus

OMNK-1: CnocobeH n3y4aTb, aHaIM3NpPoOBaTb, NCMOJIb30BaTb MeXaHU3Mbl XUMNYECKNX peaKLl,I/II?I, nponcxogAawnx s
TeEXHONOrn4ecKnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEHUU BelwlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COefMHEHWUI, BELLECTB U MaTepunasnoB

OlNK-1.2 ®opMynupyeT 3aKJI4YeHUs 1 BbIBOAbI MO pe3ysbTaTaM aHann3a INTepaTypHbIX AAHHbIX, CoBCTBEHHbIX
SKCNEepPUMEHTAaJIbHbIX N PAaCHETHO-TEOPETNYECKUNX pa60T XUMNYECKON HanpaBJIEHHOCTU

3HaThb:
nTepaTypHble
OaHHble B
n3bpaHHom
obnactn xumun
WJIN CMEXHbIX HayK

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
dopmynmpoBaTb hornyckatTcs yMeHus
3aKJilo4eHne n HebonbLIne

BbIBOAbI MO ownbkmn

pe3ynbTaTaMm

aHanu3a

AnTepaTypHbIX

OaHHbIX,

COBCTBEHHBIX IKCI

epuMeHTaNbHbIX 1

pacyeTHo-

TeopeTnyeckKnx

paboT

Bnapetn: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
MeToAamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cmctemaTuyeckoe
aHanusa, HaBblKaMu HaBbIKOB npvMeHeHumn npuMeHeHune
MHTepnpeTaumm n HaBbIKOB HaBbIKOB
o6obuieHns ponyckarTcs

AnTepaTypHbIX npobenbl

OaHHbIX,

CcobCTBEHHbIX 3KCN
€pMeHTasbHbIX 1
pacyeTHo-
TeopeTnyeckmnx
paboT B n3bpaHHom
obnactn xumun
WJIN CMEXHbIX HayK

JomaluHee
3aflaHune, KpaTKoe
coobuieHne no
TeMe 3aHATUSA,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoChI K
NPOMeXyTOYHON
aTTecTaumu.

OMNK-1: CnocobeH Mn3y4aTb, aHaIM3NpPoBaTb, NCMNOJIb30BaTb MEXaHNU3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TEeXHOJIOrn4eCKuxX rnpoLeccax n okpyxxatruwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOeHUW BellleCTBa, Nnpupoae
XUMUYECKOWN CBA3MN U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHUW, BELLECTB U MaTepunanoB

OlNK-1.3 PaboTaeT C XMMNU4YeCKMMn BelecTBamm C cobogeHneM HOPM TeXHUKKN 6e3onacHoCTr

3HaTb: TEXHUKY
6e3onacHOCTU npu
paboTe B
XMMUNYeCKon
nabopatopuu,
npasuia XxpaHeHNs
N yTnansaumm
peakTUBOB,
nepByto NMOMOLLb

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
npu oTpaBseHUsX, aTTecTauuun

0XXOorax

YMeTb: NpoBOANTb
nabopaTopHble
nccnenoBaHns
XMMUYECKMX
nabopaTopHbIM
obopynoBaHuem,
CBOWCTB BeLLecTB,
BbISIBNATb
3aKOHOMEPHOCTU B
XpaHeHns n
yTuansaunm
BELLEeCTB,
NMporHo3MpoBaThb
CBOWCTBa BELLECTB,
Ncxons ns
CTpOeHus

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetb:
npveMammu
obpalleHuns c
nabopaTopHbIM
obopynoBaHuem,
peakTuBamu,
npnbopamu;
MeTonamm
6e3onacHoro
obpalleHuns ¢
XUMUYECKUMU
MaTepuasamu

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-4: CnocobeH obecneynsaTh NpoBeAeHME TEXHOOMMYECKOro NpoLecca, Cnosib30BaTb TEXHUYECKME CpeacTBa as
KOHTPOJIA NapaMeTPOB TEXHOIOMMYECKOro MPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN MPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NPoLLeCcCa NPy U3MEHEHUN CBOWCTB Chipbs

OMNK-4.1 NpoBOAUT NCCNEAOBAHMSA CBONCTB BEWECTB 1 MaTeprasioB C UCMOJb30BaHNE CEPUNHOIro Hay4Horo obopynoBaHus

3HaTb: HOpMbI Th
1 npasuna
npoeseneHns
6e3onacHoro
XMMUNYECKOro
JKCMepuMeHTa, a
TakKXe cepunHoe
Hay4Hoe

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

obopynoBaHue n

rnpasnia ero

MCNOJIb30BaHMNSA

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
npoun3BOANTb hornyckatTcs yMeHus
CTaHOapTHblE HebonbLLne

ornepaumn ownbkmn

onpepeneHns

XUMUNYECKOro n

dasoBoro coctasa

BeLLecTB, U

MaTepuasioB Ha UX

OCHOBe

Bnapetb: YacTun4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cuctemaTuyeckoe
rnposeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
CTaHAapTHbIX HaBbIKOB HaBbIKOB
onepauun nonyckatTcs

onpepeneHns npobenbl

XMMNYECKOro un
(ha30BOro cocrasa
HeopraHn4yeckKmnx
BeLLEecTB, a Takxe
N3yYeHns nx
CBOWCTB

JomallHee
3ajaHue, KpaTkKoe
coobuieHne no
TeMe 3aHATuS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXyTOYHON
aTTecTayuu.

OlMK-4: CnocobeH obecneymBaTb NpoOBeAEHMNE TEXHONOMMYECKOr0 NpoLLecca, UCNoJIb30BaTb TEXHNYECKNE CPenCTBa ANA
KOHTPOJIS MapaMeTpPOB TEXHOJIOMMYECKOro rnpoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro nNpouecca nNpu U3MeHeHU CBONCTB Cbipbs
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HaummeHoOBaHue

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

OUuEeHO4YHOoro
cpencTBa

1

2

3

4

5

6

OlK-4.2 MNpoBoagnT cTaHA4apTHblIe onepauun 4nas onpeaeneHns XMMn4eckoro 1 )a3oBoro coctasa Belle

Ha X oCHOBe

CTB 1 MaTepunasioB

3HaTh:
npuMeHeHne
OCHOBHbIX
MOJNIOXKEHUI
TEeopun pacTBOpPOB
a30BbIX
paBHOBeECUMN,
y4YeHus o
XMMUNYECKOM
paBHOBECUH,
XUMUYECKOoN
KWHeTuKe,
KaTanuse,
ancopbumnn

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

OomauwHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHON
aTTecTayuu.

YMmeThb:
CaMoCTOoATEsIbHO
paboTaTb C
XUMUYECKON
annapaTypon n
peakTuBamu,
pewaTb
BO3HUKaoLWme
BOMPOCHI,
CBfI3aHHbIE KakK C
MOCTaHOBKOWN
XUMUNYECKUX
3KCMNEPNMEHTOB,
Tak u c
TeopeTnyecknmm
BOMpocamm

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebonbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetn:
HaBblKaMu
nposeneHns
CTaHAapTHbIX
onepauumn
onpepeneHns
XUMNYECKOro n
chasoBoro coctasa
HeopraHn4eckunx
BELLeCTB, a Takxe
N3yYeHns nx
CBOWCTB

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMK-4: CnocobeH obecreynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCMoJib30BaTh TEXHMYECKME CpeacTBa aas
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlK-4.3 BnageeT HaBblkaMy KOHTPOJISE OCHOBHbIX MapaMeTpPOB TEXHOJIOMMYECKOro Npouecca, KadyecTBa Cbipbs N FOTOBOWN

NpoAyKLUMM

3HaThb: CYLLIHOCTb
COBpPEMEHHbIX
crnoco6oB
MeTOoLO0B,
KOHTPOJIS U
aHa/n3a KavecTBa
npoayKuunu;
OCHOBHble
rnokasaTtenun n
TpeboBaHuA K
KavyecTBY CbipbS,
noslynpoayKTOB U
roToBoOMn
npoayKkumm,
OCHOBHbIM
rnapamMeTpam
TEeXHOJIOrn4yeckoro
npouecca

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

OomauwHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
aTTecTayuu.

YMeTb: KBangpuLl
MPOBaHHO
OCyLeCcTBAATbL BCe

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne

ChopmMupoBaHHble
yMeHuns
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

BUAbI
TEeXHOJIOrn4yeckoro
KOHTpONS
KayecTBa;
1CMNosb30BaTh
COBpPEMEHHbIe
BUAbl NpubopHOro
obecneyvyeHuns gns
TEXHOXMMMNYECKOro
KOHTPOJIS 1
aHa/n3a KavyecTBa
nbesonacHocTn
XUMUYECKOro
Cblpbs U
NMpoAyKTOB ero
nepepaboTkun

owmnbKmn

Bnapetb: o6wLnMn
MeTogammn
nccnenoBaHusa m
TEXHOXMMUNYECKOro
KOHTPOJIA Cbipbs, U
roToBoun
npoaykuuu,
MeTodamu,
OCHOBaHHbLIMU Ha ¢
N3UKO-XUMUNYECKUX
CBONCTBax
obbekTOB
nccnenoBaHus
MeToauKaMmn
onpepeneHns
XUMUNYECKOro
cocTaBa
pa3fINYyHbIX BUOOB
CbipbA,
rnoslynpoayKToB,
roToBoun
npoayKumm

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMK-4: CnocobeH obecrieynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCroJib30BaTh TEXHMYECKME CpeacTBa A
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBONCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
napaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.4 CnocobeH NpoBoAMTbL N3MEHEHME NMapaMeTPoB NnpoLecca NpyM N3MeHEHU CBONCTB CbipbA

3HaTb: OCHOBHbIE
nokKasaTtenn un
TpeboBaHMs K
KayvecTBY CblpbS,
rnonyrnpoayKToB 1

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

roToBoOW

npoayKumu,

OCHOBHbIM

rnapameTpam

TEeXHOJIOrn4yecKoro

rnpoLiecca

YMeTb: kKBanudpuy, |HacTu4yHble ymeHnsa | HenosiHble yMeHus |YMeHus noJsiHble, CdopmMupoBaHHble
MpPOBaHHO nonyckatoTcs yMeHus
OCYLLEeCTBAATL HebonbLune

n3MeHeHne ownbkn

rnapameTpoB

rpoLiecca npu

N3MeHeHnN

CBOWCTB CbIpbs

Bnapetb: 06wnMn | HactuyHoe HecuctemaTtunyecko | B YcnewHoe un
MeToAamu BJlafeHune e rNpuMeHeHne cucTtemMaTU4eCKOM |cuctemMaTmyeckoe
nccnenoBaHus n HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
TEXHOXMMNYECKOro HaBbIKOB HaBbIKOB
KOHTPO/IS Cbipbs B jonyckatTcs

COOTBETCTBUN C npobenbl

TpeboBaHnAMM
CTaHAapToB,
HOPMaTUBHO-

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K
NPOMeXyTOYHON
aTTecTaumu.
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoOBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINMHO OL,eHO4YHOro
OCBOEHMUSA eJibHO bHO cpepcTBa

KOMMeTeHUuuu
1 2 3 4 5 6
TeXHN4YecKomn
OOKYMeHTauun

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeOGXOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (UN1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

TeMbl poknapos

1. Bogopon v ero coegnHeHus.

2. Bopa v ee bnonormnyeckoe 3HavyeHue.

3. CoegunHeHuns cepebpa v 3050Ta.

4. ANIOMUHUIA 1 ero coeguHeHus.

5. Menb 1 ero coegnHeHUs.

6. XKn3Hb n gesatenbHocTb .. MeHaoeneeBa. Posb XXeHLWWUH B XUMUMN.

7. NMepnoan4ecknin 3aKOH N CTPOeHMe aToMa.

8. XKn3Hb 1 gesatenbHocTb M.B. JlJomoHOCOBaA.

9. Posnb HeopraqueCKoM XUMNN KaK HayKn B Pa3BNTUN XNMUNHECKNX TexHosI0rnn.

10. Pa3BuTMNE HEOPraHNYECKOM XUMUN 3a pyberxkom.

11. NMpnmMeHeHne ynobpeHnin ¢ y4eTom NoTpebHOCTN pacTeHWA.

12. XMuna «ropss4mx» aTOMOB.

13. XMuna BbICOKNX CKOPOCTEMN.

14. BoicoKOTEMMepaTypHas XUMUNS.

15. YibTpaMUKpoOXnumms.
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16. Peoko3emMesnbHble 3/1eMeHTbl. CAHTETUYECKUNE S/IEMEHTDI.

17. Taxkenble MeTaslbl U UX BJIUSAHWE Ha PAaCTEHUA N XXNBOTHbIX.

18. OcHOBHbIe npeanctaBneHnNA KBAaHTOBOWN MEXaHUKMN.

19. NcTopusa nosBieHUA KapaHaalwa (yrnepon).

20. MeTannononnMepHble MaTepuabl.

21. KoopanHaunoHHasa Teopus Anbthpena BepHepa. KoMnaekcHble COegUHEHUSA B HAayKe N TEXHUKE.

22. 3Ha4yeHne ecTeCTBEHHOMN PaOonoaKTUBHOCTU B XXU3HN paCTeHI/IIZ N XXNBOTHBbIX.

23. ccnepgoBaHue CBONCTB XPpOMa U ero CoeanHeHWn

24. iccnepoBaHMe COBMECTHOIO 3J/IEKTPOBOCCTaHOBAEHWE FraJ0/IMHNA N KDUOANTaE B FraJloreHnaHbIX
pacnnaaBax.

25. NccnepoBaHume cnocoboB BBeaeHUA BENKOBbIX KOMOOHEHTOB B CUHTETUYECKNN MOANN30MNPEH.

26. ccnepgoBaHue 3€KTPOJIUTOB KaAMUPOBAHUSA CTaln U APYLNX METAN0B.

27. NccnepoBaHue 3/1eKTPOXUMMNYECKOro NOBEeAEeHNSA MOHOB CaMapus B XJI0PULAHBbIX N XJIOPULOHO-
dTOpPUAHBLIX pacnjaBax.

28. ccnengoBaHusa 31€KTPOSINTOB KaaMUPOBAHUS.

29. IcTopusa OTKPbLITUA PeSKUX XUMNYECKUX DJIEMEHTOB.

30. AcTopua nonyyYeHusa UMHKa, ero XxmMmyeckme CBONCTBa U MPUMEHEHNE LINHKa B
NpoOMbILLINEHHOCTN.

31. AcTopumsa NoayyYeHns antoMmnHUA, ero XmMmn4yeckmne CBONCTBa N NpUMEHEHWE B MPOMbILLAEHHOCTN.

32. 3Ha4yeHne XMMNM B Co34aHNN HOBbIX MaTepPMasioB, KpacuTesNien N BOJIOKOH.

33. Yrnepoa. AnnoTponHble MoANDUKALIUN.

34. OnnoabHbIN MOMEHT MOJIEKYJIbl U CBSA3WU.
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35. lnucnepcHble CUCTeMbI, 3AEKTPOANTbI, PH NokKa3aTenb.

36. Boga B XXN3HU Yesl0oBEeKa, TEXHUKE U CeJIbCKOM X03AMNCTBE. DKO0rns Boabl.

37. dneKTpoxmMmyeckasa Kopposus, cnocobol 6opbbbl C He.

38. MNpoTeKkTopHasa 3alimnTa OT KOPPO3UU.

39. Jlerkue KOHCTPYKLMNOHHbIE MaTepuasbl: CrJjlaB Ha OCHOBE aJlloOMUHNA.

40. HoBble MaTepuasbl Ha OCHOBE MOJIMMEPOB.

41. JTakn n KpacKun - pa3sHOBUAHOCTU ANCMNEPCHbIX CUCTEM.

42. Xnmusa BewlecTtsa B KOHOEHCMPOBAHHOM COCTOAHUN.

43. ICTOYHUKUW U BUAbI 3arpsA3HEHNS aTMOCHEepPHOro Bo3ayxa.

KOHTpO/ZIbHbI@ BONPOCHI U 3a4aHUA O NOATOTOBKMU K MPAKTUYECKUM 3aHATUAM

1.0CHOBHbIE NMOHATUA N 3aKOHbI XUMUMN. ATOMHO-MOIeKyiIgpHasa Teopus.

2. HanncaHne dopmyn 6MHapHbIX COeAUHEHWNIA NO CTEMNEHN OKUCSIEHUS 3neMeHTa. OnpeneneHune
CTeneHn OKUCSIEHUS 3/1IeMeHTa Nno opmyJie.

3. PacyeTbl Macchl, 06beMa, KOIMYECTBa BeLLECTBa 1 YMcaa YacTul.

4. PacyeTbl N0 XMMNYECKUM (popMysiaM U YPaBHEHUSM.

5. OCHOBHble KJ1acCbl HEOPraHMyYeckmnx BelecTB. Okcnabl. OcHoBaHusA. Kncnotel. Conun. CocTas.
HomeHknaTypa. CBONCTBa 1 Nony4vyeHue.

6. Peakuun coeanHeHns, pasfnoxXeHus, 3amelleHns, obmeHa.

7. Mepuognyeckuin 3akoH. Nepnoanyveckasa cucteMa XxmuMmyeckmnx anemeHTos [.M1. MeHgeneesa.

8. CTpoeHue aToMa.

9. XumMmnyeckas cBA3b.

10. XapaKTepucTuka 3JieMeHTa Mo MNOJIOXKEHNIO B MEPUOANYECKON CMCTEME.
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11. DneKTpPOHHbIe KOHUrypaum aToMoB B OCHOBHOM (HOpMaJibHOM) 1 BO36y>XAeHHOM
COCTOAHUSAX.

12. Tun n cxema O6pa3OBaHVIFI XUMNYECKOWN CBA3KN B 6I/IHaprIX coegnHeHmAx.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUNYECKON peaKLniA.

14. Pac4yeT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peakuum.

16. XnMnyeckoe paBHoBecue, npuHumn Jle WaTtense.

17. OnpepeneHne KOMYECTBEHHOIO COCTaBa pacTBopa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISIPHAsA, SKBMBAJIEHTHAA U MONANIbHAA KOHLEHTPaLun).

18. Pac4eTbl N0 ypaBHEHUIO peakunmn C y4acTueM pacTBOPOB 3a4aHHOIo CoCTaBa.

19.PacTBOpPbLI 3/1EKTPOJSINTOB.

20. YpaBHeHMs peakLUin B pacTBOPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y MOHHO-MONEKYISIPHOM
BUOE.

21. YpaBHEHUA rmaposinia cosnen.

22. KoMnnaekcHble coegnHeHus. Peakunm komnnekcoobpa3oBaHus. KoopanHaunoHHasa Teopus A.
BepHepa.

23. Tunol KOMHﬂEKCOO6pa3OBaTeﬂeVI n aMraHaos, KoopanHauMoHHOE 4Y1CJio. HOMeHKJ'IaTypa
KOMMAEKCHbIX COeaNHEHU,

24. OBP. DneKkTpoxmmMumnyeckme sBaeHus.

25. CocTaBsieHne ypaBHEHUN OKNCIINTENbHO-BOCCTAHOBUTESbHLIX peakuui.

26. BaxxHenwne okmcnmtenn: KMn0O4, K2Cr207, H2S504(koHu,.), HNO3.

27. Cxembl 2N1EKTPOJZIN3a paCTBOpPa 1 pacriJlaBa 3/1EKTPOINTOB C UHEPTHBLIM NN

pacTBOPUMbIM aHOOOM.
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28. ObLimne cBoNCTBa METAJIJIOB: TUMbl KPUCTAI/INYECKNX PELLETOK, XMMUYECKNe CBONCTBA.
XuMmyeckme CBOMCTBa METaJIIOB F1aBHbIX U MOBOYHbLIX NoArpynm.

29. Koppo3usa meTtannos n crnocobbl 6opbbbl € HeR.

KoHTponupyrowime Matepuasbl No gucununianHe

Bonipoceol rno teme: «CTPpOEHMUE aTtoMa n rnepuoanyecKni 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue gaapa. N3oTonel.

3. MPUHLNN KBAHTOBOW MEXaHUKU:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpuMpoabl SN1EKTPOHa;

KBAHTOBOW 3Hepruu;

HaVuMeHbLUEN Heprun.

4. KBaHTOBbIe 4YMCNa, XapaKTepusyoLne COCToOSAHNE 31eKTPOHa B aToMe.

5. MHOrosfneKTpoHHbIe CUCTeMbI: NpuHUMN Naynun, npasunno N'yHaa, npasusio Kine4ykoBCKOro.

6. 3anoJIHEHNE 3NEKTPOHHbIX 060J104EK aTOMOB NEPUOANYECKON CUCTEMBI.

7. Mepnoamn4vecknin 3akoH ssiemeHToB [1.l.MeHaoeneeBa. lNMeprnogmnyeckas cMmcTemMa Kak ecTeCTBEHHas
Knaccngpumnkauma 371eMeHTOB.

- bopMyIMPOBKA 3aKOHa;

nepuoabl, Fpynnbl, NOArpynnbl. I3MeHeHne CBONCTB 3/1eMEHTOB B Nepuoaax 1 rpynnax.

XapaKTepucTuka s-, p-, d-aIeMeHTOoB.

aHeprmna noHm3auumn. CpOD,CTBO K 2J1EKTPOHY. 3J'IeKTpOOTpVILI,aTeﬂbHOCTb

- Mepa XUMNYECKOWN aKTUBHOCTMU 3J/IEMEHTOB.
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Boripocel no teme: «OCHOBHbIE MOHSATUSA O XUMUWNYECKOV CBA3N»

1. NMoHATME XUMNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- SHeprma Cce4a3n,

- ONINHa CBA3WU,

- BaJIeHTHbIe YT Jibl;

- pacnpepneneHne 31eKTPOHHOW MAOTHOCTM.

3. CBoncTBa CBA3U:

HacCblLLaeMOCTb;,

rmbpunpnsauns;

HanpaBJIEHHOCTb;,

nonAapm3yemMocCThb.

4. Tunbl cBA3U:

- KOBaJleHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3agayn rno teme: «CTPOEHME aToMa 1N NepUoaNYECKnN 3aKoH»

1. 3anunTE NOJHYIO N KPATKYIO 3JIEKTPOHHYO (POPMYJibl XMMUYECKOrO 3JIEMEHTa, CoOAep Kallero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060/104Ke.

2. 3anuLInNTe MNOJTHYI0 N KPaTKYH 3JIEKTPOHHYO hopMYJibl XMMUYECKOr0 3JIEMEHTA, COMep KalLlero
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38 3/1eKTPOHOB B 3/1IEKTPOHHON 060104KeE.

3. 3anuwmnTe NOJIHYI U KPAaTKYH0 3NEKTPOHHY0 POPMYibl XUMUYECKOr0 dJIeMeHTa, coaep Kallero
79 31eKTPOHOB B 3JIEKTPOHHON 060104Ke.

3agayun ro Teme: «llepnoanYecknii 3aKoH 1 nepunoanydeckas cucrema [.V1.MeHgeneesa»

1. PyKoBOOCTBYACh TOJIbKO MNOJIOXKEHNEM XMMNYECKOro 3/IeMeHTa B Nepnogmnyeckon cucteme,
HanMWNTe KPaTKYI N NOJIHYIO 3/IeKTPOHHbIE (POPMY bl CrieAyowWmnX 3neMeHToB: Ne54, Ne26, Ne68.

2. PacnonoxuTe B psia No BO3pacTaHMIO a)aTOMHbIX paanycoB, 6) 3n1eKTpooTpuLaTeIbHOCTH,
B)MeTaJ/IMYECKNX CBOMCTB Clieaytoline anemeHThl: S, Se, Te, Po.

3. [anTe XapakTepUCTUKY MPeasIoXKEHHOro 3JIEMEHTa Mo C/IeAYIOLEMY MJIaHY:

lM1aH xapakTePUCTUKN XUMUYECKOIro 3/1EMEHTA U €ro coeanHEHN Ha OCHOBE faHHbIX CTPOEHUA
aroma:

1. XuMmnyecknm cCMMBOJ N Ha3BaHMe 3ieMeHTa. OTHOCUTENIbHAs aTOMHAs Macca. ATOMHBbIN
(mopsaKoBbIN) HOMEP.

2. CTpOEHVIe aTOMa XMMMNYeCKOro afieMeHTa:

a) 3apsA4 agpa aToma, YMC0 NPOTOHOB, YNCA0 HENTPOHOB Hanbonee yCTONYMBOro,
pacnpoCTpaHEHHOro n3oTona;

6) obLiee 4Yncno 3NeKTPOHOB;

B) 9/1IeEKTPOHHasA popMyna;

r) BaJleHTHbIE 3J1EKTPOHDbI.

3. NonoxxeHne snemMeHTa B I'Iepmo,u,mquKoM cncreme:

a) HoMep nepuoga n rpynnol;

6) rnasHas nnan nobovHas noarpynna.

ObocHoBaTh NOJIOXKeEHMe dn1eMeHTa B lNepuognyeckom cucteme.

4. CBOWCTBa aTOMa 3JIeMEeHTa:
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a) MeTaNIn4yecKkmne nam HemeTa sIn4yeckune,

6) BoCcCTaHOBUTESIbHbIE NN OKUCINTENIbHO-BOCCTAaHOBUTESIbHbIE (COCTABUTb YpaBHeHWA npoueccos
OKUC/IEHNS NN BOCCTAHOBJIEHUSA N OKUCIEHUS);

B) onpenesninTb BCe BO3SMOXHble BaJIEeHTHOCTU U CTENeHU OKUCIeHNd: rpajunyeckoe |/|306pa>KeH|/|e
BaJIEHTHOr o CJiod B HOPpMaJibHOM " BO36y)K)J,eHHOM COCTOAHUNAX.

3aga4n no teme: « OCHOBHbIE MOHATUS O XUMNYECKOMV CBS3U»

1. OnpepennTe CTENEHN OKUCIEHNSA KaXKA0r0 3JIeMeHTa B C/IeAyIOLWNX MoJieKylaX U NoHax:
K2Cr4013 (TeTpaxpomaT kanus), H4Re209, Ca3(P04)2; NalOW12041 (annapaBoibdpaMaT-NoH);
(Mn0O4)-; (W7024)60 (napaBonbdpamaT-noH). ObpaTnTb BHUMaHMe Ha pac4eT B NH4ANO3
(paccumTaTh oTOENBLHO MOH (NH4)+ 1 (NO3)-. U3obpasuTte CTpyKTypHble pOopMyJibl AaHHbLIX MONEKY
N NOHOB.

2. OnpenennTe, Kakue CTeneHn OKUCAEHNS BO3MOXXHbI A1 repMaHus. Mokaknte nx obpasobaHue.
OnpepnennTe, Kakue N3 cTeneHen okncienns bynyT Hanbosiee YCTONYMBLI: a) A5 SN1eKTPOHHO-
BO36Yy>XJ€HHOIro COCTOSAHMS; 6) A1 OCHOBHOIN0 COCTOSHUS.

3. MokaxKnTte, B Kakux ns npmeeneHHbix Mmosekyn (CsCl, SO, 02) xumnyeckas cessb byaeT:

a) KoBaJleHTHOW HenonsapHon; 6) KoBaneHTHOW NONSAPHON; B) MOHHOW. OBOCHYITe CBOM OTBET.

3agayun rno teme <<9Hepl'eTl/1Ka N KNHETNKa XMMNYeCKNX ripoLjeccos»

1. Bolyncnntb TennoTy cropaHmsa CO B kI)k/M3. a3 copgepXnt 10% Heropro4nx npnMmecen.

2. PaccynTtaTtb B KOXX/MOJIb U3MEeHeHWe 3HTanbnnu ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. Bbl4ncnuTb TennoTy cropaHns rasa B k>x/m3, coctosawero ns 40% CO k 60% H2 npu
HOpPMaJibHbIX yCNoBUAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

4. BbluncnnTb TensioTy cropaHus cepsl B KIOK/Kr. MNpumecu coctasnsaoT 15%.

5. Bblyucnntb TennoTy pa3oBOro nepexona rpadpura B asiMas, ecsqim U3BeCTHO, 4TO CTaHAapTHas
3HTanbnusa obpasosaHua CO2 us rpacduTa paBHa: DH°06p. = - 393,5 k[>k/Mosb, CTaHAAPTHaA
3HTanbnusa obpasosaHua CO2 n3 anmasa paBHa: DH°06p. = - 395,4 K[>x/Monb

6. PaccuntaTb KaNopunmMHOCTbL TonauBa B KIO)/M3, cocTosuwero n3 60% CO n 40% SO2.

7. TennoTa cropaHus 3TaHa paBHa: DHx.p. = -1428,34 k1)x/MONb. BbIYNCANTb CTaHOAPTHYIO
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3HTanbnuto obpasoBaHma 3TaHa DH°06p.CH. Boaa BbigensieTcst B ra3oob6pa3HOM COCTOSHUMN.

8. Mpwu Kakol TemnepaType HAaCTYyNUT TeEPMOAMHAMUYECKOe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. Bbluncnutb aHepruio M'mbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(0x).

OnpenennTb NPUHLUMMANBHYIO BO3MOXXHOCTb €€ NPOTEKAHMS NPU CTAaHAAPTHbLIX YC/IOBUAX U NMpWU
500° C.

10. CkonbKo Tenna BblaennTcsa npu cropaHum 38 r CS2 B ypaBHeHUU peakuun: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3agayun rno Ttemam «OCHOBbI XUMUYECKOW KUHETUKN. XMNYECKOE paBHOBeCmne»

1. CkopoCTb peakuunu npu TemnepaTtype 60°C paBHa 1 MoJb/A. BblY4MCANTL CKOPOCTL 3TON peaKkLuumn
npu 30°C, TeMnepaTypHbIN KOIDPULIMEHT paBeH 3.

2. Ha CKo/IbKO FpafyCcoB HY>XHO YBEINYUTbL TEMNepaTypy, 4Tobbl CKOPOCTb peakuun Bo3pocia B 27
pa3? TemnepaTypHbI KO3DDULMEHT paBeH 3.

3. Mpu TemnepaTtype 30°C peakuunsa npotekaeT 3a 25 MuHyT, Npm 50°C - 3a 4 MUHYTHI. PaccynTaTb
TeMnepaTypPHbIN KOIDPULINEHT.

4. BO CKOJIbKO pa3 HY>XHO YBENYNTb KOHLIEHTPALIMIO BOAOPOAa, YTOObI CKOPOCTb pPeakumyu Mexxay
BOJOPOJAOM N NOOOM BO3pPOCsaa B 3 pa3a?

5. BblYUCAUTL CPefHIo CKOPOCTb peakuumn: A + B = 2C.

HavanbHas KoHueHTpauma sBeulectsa A pasHa 0,22 monb/n,a 4Yepes 10 ¢ 0,215 monb/a.

6. BO CKONLKO pe3 YBEJIMYUTCA CKOPOCTb peakLmu npun NoBbiLLeHun TeMmnepaTtypbl oT 150°C go
200°C, ecnu npu NnoBblleHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakuunm ysennymnack B 3 pasa?

7. Npu TemnepaTtype 20°C peakLmsa NpoTeKaeT 3a 2 MUHYTbLlL. KakoBa MNPOAO/IKUTENbHOCTb 3TON
peakumn npu a) _Temnepatype 0°C, 6) Temnepatype 50°C? TemMnepaTypHbIA KOIPDULINEHT paBeEH
2.

8. KoHLeHTpaumnsa pearmpyowmx Bewects B cucteme H2(r)_+I12(r)® 2HI(r) ymeHbwwunacob B 1,5
pa3a. Bo CKOMbKO pa3 yBean4naacb CKOPOCTb peakummn?

9. Kak u3MeHunTCH CKOpPOCTb I'IpﬂMOI7I peakunn npn yeeanyeHm KOHLIEHTPAL NN a30Ta B TPU pa3a?

39/58



N2 + 02 ®2NO.

10. Kak U3MeHUNTCA CKOPOCTb peakuun npu ysennyeHun temnepatypsl oT 0°C no 100°C?
TeMnepaTypHbI KO3 PULMeHT paBeH 3. [lepBoHavasbHasd CKOPOCTb peaKkLun paBHa 5 MoJb/A.

11. Kak nosnusgeT yBenundeHne P u T Ha cMellleHre paBHOBECUS B cUCTeMax

2502 + 02 ® 2S03 + Q, DH <> 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B kakoMm HanpaBJIeEHNN CMEeCTNTCA paBHOBeCHE B CUCTEMaX

2CO(r) + 02(r) ®2C02, DH = - 500 k[Ox;

N2(r) + 02 ®2NO(r), DH = 18 k[);

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NoBblLLIEHUWN NaBAEHUA,

6) Npu NOHMXXEHUX TeMNepaTypbl;

B) npun yseanv4eHnm KOHUEeHTpaunn NCXoaHbIX BeLeCTB, KOHEeYHbIX MPOAOYKTOB peaKunn,

r) OpY YMEHbLIEHNN KOHLEHTPaLMK pearnpyouinx BeuecTts?

3agayqu rno Teme: «PacTBOpPbl U MX XapaKTePUCTUKa»

1. CkosibkO MUNINANTPOB 85 % pacTBopa CePHOMN KNCNOTbI C MJIOTHOCTbLIO 1,77 /M HY>XHO B3ATb
onsa npurotosnennsa 12 n 10 % pactBopa € nAoTHOCTb 1,066 r/mn?

2. OnpenennTb MOJISPHOCTL pacTBopa, cogepxauliero 3,84 r cepHon kncnoTbl B 400 M pacTBopa?

3. BeiumncauTb tkun. n tnn. 10 % - Horo pacTteopa caxapa C12H22011.

4. Ha CKONbKO rpaflyCoB U3aMeHseTcq t3amMmep3aHua 1 tkuneHmns pacteopa 3TuneHramkonsa C2H602,
cogepxawero 8 100 mn Boabl 4 mona?
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5. CkonbKo rpaMmoB 3TuseHrnmkons C2H602 Hafgo pacTBopuUTb B 5 11 BoAbl, 4TOOLI pacTBOp
3amep3an npu - 20 °C?

6. Kakne u3 nepevyncineHHbIX BelecTB ABAAKTCA CUIbHBIMU 31€TPOINTaMI: Tngpokcna Mmean,
CaXap, YKCYyCHaa KNCJI0Ta, COoJidHadA KUCN0Ta, r’mapokKcng Kannms, cyan)aT Kalbuyuna, HUTpaT mtna?

7. MokKaXxnte gmccoumnaumio B BOAHOM pacTeope creaytowmnx sewecTts: H2S, NaOH, gocgaT kanus.

8. OnpepennTe, BbiNaZeT M OCaflOK, €CN CMeLllaTb pacTBOPbI:

1) Ca(NO3)2 n K2CO3? HannwunTe NOHHO-MOJIEKYJISPHbIE PeaKLnN.

2) Ba(NO3)2 n K2S04? HannwuTe NOHHO-MONEKYApHbIe peakLumu.

3) KNO3 n K2504? HanuwuTe MOHHO-MOJIeKYISIpHbIE peakLuunn.

4) AgNO3 un KI? Hanuwmnte MoOHHO-MOJIEKYNISIPHbIE peaKLuun.

3agayu ro teme: «KoOMrjieKCHble COeaNHEHUNST»

1. HanucaTtb q)OpMyJ'Iy KOMIMJIEKCHOIo coeanHeHunsd, NoJly4eHHOro n3 cnegyrumnx seecTB:

NaF + AIF3 ®

2. OnpepnennTb 3apsa M KoopaAMHaLUMOHHOE Yncio B coeamHeHunn: [Fe3+(CN)6]x.

3. Ha3BaTb KoMnaekcHoe coeamnHeHune: K4[Fe(CN)6].

4. HanucaTb yYpaBHeHNE Anccounaumm KOMMJIEKCHOro coegnHeHmMAa N Bblpa>xeHne KHecT.:
[Ag(NH3)2]CI.

5. 3aKOH4YUTb YpaBHEHUE peakuun 1 3annucaTb ero B MoHHoM Bupe: K3[Fe(CN)6] + FeSO4 ®

6. HanncaTtb hopMyny KOMMNJIEKCHOr0O coegnHeHuns: TeTpaHntTpuToanxnopompugat (lll) kanums.

3anayu rno teme «OKNUCINTESIbHO-BOCCTaHOBUTESIbHbLIE MNPOLIECCHI U X XapaKTEPUCTUKA»

ypaBHFITb peakunn MeTOAO0M 3JIEKTPOHHOIO 6anaHca, onpeanennTb Tnn OBP.

1. Mg + HNO3 (pa36.) ® Mg(NO3)2 + N2 + H20

2. KMnO4 + H2S + H2504 ® K2504 + MnS0O4 + S + H20
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3. KMnO4 + HCI ® MnCI2 + KCI + CI2 + H20

4. K + H2504 (koHu.) ® K2504 + H2S + H20

5. K+ HNO3 (pa36.) ® KNO3 + NH4NO3 + H20

6. MnO2 + HCI ® MnCI2 + CI2 + H20

7.7Zn + H2504 (koHu.) ® ZnS04 + SO2 + H20

8. Cu + HNO3 (pa36.) ® Cu(NO3)2 + NO + H20

9. Ag + HNO3 (pa36.) ® AgNO3 + NO + H20

10. K] + KMnO4 + H2504 ® )2 + K2504 + MnS0O4 + H20

3afayv rno temMe «3J1IEKTPOJIN3 PpacTBOPOB U pacrijiaBoB»

1. CocTaBUTb CXeMy 371eKTPoM3a pacTBopa ZnS04: a) C yrosibHbIM aHoA0M, 6) C MeaHbIM aHOAO0M.

2. MoyeMy WenoYyHble MeTasJibl HeJb3s MOJIYYNTb 3N1EKTPOJSIM30M PACcTBOPOB UX conen? OTBeT
MOTUBMPOBATbL NPUMEPOM 3N1EKTPOJSIN3a PAaCcTBOPOB.

3. CocTaBnUTb CXeMY 3JIeKTPOJIM3a pacTBopa u pacnnaasa MnCl2.

4. CoCTaBUTb YpaBHEHUS NMpoLLeccoB, NpoTeKaowmx npu anekTponuse pacnnasoB NaOH un NiCl2 ¢
HEepacTBOPUMbIMU 31IEKTPOLAMMU.

5. CocTaBnUTb CxeMbl 371eKTposin3a BoAHbIX pacTBopoB HCIl n Pb(NO3)3 ¢ xene3HbiM aHOL0M.

3agayu rno Teme «Koppo3visi MeTass10B»

1. Kakme npouecchl NONAYT Ha 3/1IeKTpoAax rasibBaHNYECKOro 3/IeMeHTa Npu KOPPO3Un KenesHoro
NIMCTa Ha Bo3ayxe?
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2. Kakune npouecchl nonayT Ha 3NeKTpodax rajibBaHMYeCKOro 3JieMeHTa, paboTatollero Ha Bo3gyxe
Npu KOPPO3UN XKENE3HOro IMCTa C MeaHbIMK 3aK/ienKamMn?

3. CoCcTaBUTb CXEMY rajibBaHM4eCKOro asieMeHTa, obpa3ylolerocs Nnpm Koppo3nu getanemn us
CcrniaBa »eJse3a ¢ genosspusatopom: H20 + SO2.

4. B KakoM cnyvyae Koppo3us xxenesa byaet npomcxoauTb BbicTpee: Npyu HapyLweHU NOKPbITUS
JY>KEHOro UM OLIMHKOBAHHOI 0 )kenesa? MNpueecTn cxeMy paboThl MUKpOrasibBaHoMap.

5. CocTaBbTe 3/1IeKTPOHHbIE YPAaBHEHMSI MPOLECCOB KOPPO3MK »KeJie3a, HaX0oAsLLErocs BO B/aXKHOM
BO34YyX€e B KOHTAKTE C XpOMOM.

6. Kakue npouecchl MonayT Ha 3/1eKTPoAaX rasibBaHMYECKOro 3JIeMeHTa Npu KOppo3um
HUKENMPOBAHHbIX AeTanen C KNCNOPOAHbLIM AeN0NSpn3aTOPOM NPU HaPYLLUEHUN MOKPbITUSA?

7. CoCTaBUTb CXeMY rasibBaHU4YE€CKOro asieMeHTa, 0bpa3yloLerocs npmM Koppo3umm cnasa LnHKa ¢
Menblo. [lenonapmsaTopom CiyXuT anektponnt: H20 + CO2.

8. CocTaBMTb CXeMy rajibBaHW4YeCKOro 3fieMeHTa, paboTatoLlero npyu KOPpPo3nn oOLLMHKOBAHHOMO
»Kenesa C KMCNopoaHbIM Aernosisapru3aTopoM. HanncaTb ypaBHEHMS MPOLLECCOB Ha 3/1eKTPoaax.

9. Kakue npoLecchl NonayT Ha 3NeKTpoax rajibBaHMYE€CKOro 3JIeMeHTa, paboTatoLero npu
KOppO3UKN NpoTeKTopa Ha CTaJlbHOM Kopnyce?

10. Kakune npouecchl FIOIZ,D,yT Ha 3/1eKTpoAdaX raJlbBaHN4YeCKOro asieMeHTa npu Kopposnn
CBMHLOBOro kabena non oencremem 6ny>K,u,a+ou_|,|/|x TOKOB?

3anayu no Teme «ObLyme cBoVicTBa MeTasisioB"

1. CoCcTaBUTb 3N1EKTPOHHYIO hopMyny MapraHua. OnpenennTb Ba€HTHOCTb U CTEMNEHb OKUCIEHUS.
Ha oCcHOBaHUKM BaNE€HTHOCTU COCTaBUTb POPMYJibl OKCUOO0B N ruapokcuaos Mn. Onpenenntb nx
KWCNOTHO - OCHOBHOW XapaKTep.

2. Kak npet pacteopeHue MmarHus B kucnotax HCl, HNO3(pa36.)? HanucaTb ypaBHeHMe peakuunm.
O6ocHoBaTb KO3hmumeHThl. PaccynTaTb DG peakumn. YKazaTb HanpaBaeHHOCTb MPOLLEeCCOB.

3. HanncaTb peakuuto, MoATBEP)XAAOLLYIO OCHOBHble cBOnCcTBa MnO.

4. 3aKOHYNTb ypaBHeHue peakumun: CoCl3 + SnCl2 ®. YpaBHATb MeTOA0M 3J/1eKTPoHHOro 6anaHca,
onpenenuTb TN OBP.

5. HanucaTtb peakyuto Bzanmonenctens: [Ag(NH3)2]Cl + NaOH ®. 3anucaTb eé B NOHHOM BUAeE.
Ha3BaTb KOMMNJIEKCHbIE COEQNHEHWNS, ONPeaennTb 3apan KoMnaekcoobpasoBaTens u
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHUN.
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Bonpochl K 3k3aMeHy no «0ObLwen 1 HeopraHM4ecKon XMMmun»

dK3aMeH MOXET NPoBoANTLCS BhopMe yCTHOro onpoca nobunetam (Bonpocam) nnm 6es buneTos,
npegBapuTesibHON NoAroTOBKOMN nanbes NnogroToBKM, MOYCMOTPEHUIO NMpenogaBaTens.
JK3aMeHaTop BMNpaBe 3ajaBaTb BONPOChHl cBepx buneTa, a Takxe, MOMMMO TeopeTU4eCcKmnx
BOMPOCOB, AaBaTb 3aja4yuM NoNporpaMMe [aHHOro Kypca.

DK3aMeHaLWOoHHble 6uneTsbl (BOMPOCK!) YTBEPXKAATCS Ha3zaceaaHUM Kadeapbl MNOAMNUCLIBAOTCA
3aBefyowmm Kadenpon. Bbunete nonxHo conep>katbcs Hebonee Tpéx BonpocoB. KomnnekT
3K3aMeHaUMNOHHbIX BMNeTOB NOANCUUNIMHE AOJIXKEH coaepXaTb30-40 6uneTos.

SK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobeceioBaHNsA TeM CTyAeHTaM,
KOTOpPble aKTUBHO Y4aCTBOBaIN B CEMUHAPCKUX 3aHATUAX.

I cemecTp

1. OCHOBHbIE KS1aCChl HeopraHmn4ecknx coefiMHeHUn, Knaccngpunkaumsa, onpeneneHuns.

2. Okcnabl, Knaccmgukauyms, noayyvyeHmne, CBONCTBA.

3. KucnoTsl, knaccudukaums, noaydeHme, CBONCTBa.

4. F'nppoKcnabl, Knaccupukaums. OcHoBaHu4, nonydyeHmne n CBOWCTBA.

5. AM(boTepHble rMApOKCUAbI, MOJNyYeHune, CBONCTBA.

6. Conn, kKnaccudumnkaums, nosy4yeHme, CBOMCTBa.

7. Mepuoanyecknin 3aKoH 1 nepmognyeckas cuctema sanemeHtoB [1.1. MeHageneesa.

8. CTpoeHune aToMa, OCHOBHble MOHATUA N onpefeneHus. Teopua H. bopa. MpuHunn
HeonpepneneHHocTw MenseHbepra.

9. Y4yeHuMe 0 KBaHTOBbIX Yncnax. NMpnHUMn HanMeHbLUen sHepruuv (npaesmno KineykoBCcKoro).
MpuHuun Maynu.

10. MpaBwuna 3anonHeHns opbuTanen 31eKTPOHAMMU.

11. CemeNnCTBa 3/1IEMEHTOB, 3JIEKTPOHHbIE YPaBHEHUS.

12. NMoHaTne 06 SHEPrnn MoHMn3auunn, sHeprmm CpoacTBa K 3JIEKTPOHY U IN1EKTPOOTPULLATESIBHOCTN.
3aKOHOMepHOCTI/I NX N3MeHEeHNA.
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13. Teopusa KoBasieHTHOW CBA3K JIblonca. NMoHATNE 0 BaNE€HTHOCTMU.

14. O6pa3oBaHune xumMmyeckom ces3m. OCHOBHbIE MapaMeTpPbl MOJIEKYJI.

15. CBoncTBa KOBaJIeHTHOWN CBSA3U.

16. NMoHATKE OCMIrMa 1 NKn CBA3SX, KpaTHble CBA3W.

17. JOHOPHO-aKLEeNTOPHbIA MexaHU3M 0bpa3oBaHNUS KOBAaNIEHTHOW CBS3MW.

18. T'mbpuamnsaums aTtoMHbix opbuTanen. Bunabl rubpmnansaumn.

19. NloHHasa cBA3b.

20. BogopoaHas CBA3b.

21. MeTannn4deckas cBs3b.

22. CKOpPOCTb XMUYECKOW peakunm n QGakTopbl, BANAIOLWME Ha Hee. 3aKOH AEeNCTBYHOLWMX Macc.

23. Teopus aKTUBaLUN. AKTUBMPOBAHHbIA KOMMJIEKC.

24. TMoHATMe 0 KaTanmse un KaTanmsaTopax. AKTUBATOPSI, I/IHFI/I6I/ITOpr, KaTanutmnyeckme aabl. Tunebl
KaTaJINTN4eCKnX peaKLl,I/II7I.

25. HeobpaTumble n obpaTuMble NpoLecchl. 3aKoH AENCTBYOLWMX Macc Aas obpaTuMbIX peakLuniA.

26. CMelleHne xuMmmn4yeckoro pasHosecus. MNMpuHuunn Jle WaTenbe. BamaHne KoHUeHTpaLun,
JaBJieHUs N TeMnepaTypbl HA COCTOAHME paBHOBECUS.

27. TennoBble 3P(PEKTbl XMMUYECKNX PeaKLNN. DK30- N SIHAOTEPMUYECKNE peaKLn. DHTaNbMNS.

28. TepMOXUMMNYECKME 3aKOHbI N CNeaCcTBUSA U3 HUX.

29. OHTponus n aHeprusa MN'bbca (n30b6apHO-N30TEPMUYECKUIA NOTEHLMAN) CUCTEMbI .

30. PacTBOpbI, KaccudunKaums.

31. PacTBOpMMOCTbL BeLlecTs B BoJe. 3Tans.l pacTBopeHuda. fuapataumsa n conbBaTauuns.

32. Cnocobbl Bbipa>eHNsa KOHLLeHTpaLunum pacTBOpPOB.
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33. Teopus 3N1IEKTPOJIMTUYECKON AMUCCOLMNALNN, ee OCHOBHbIE N0N0XKeHUs. PaKTopbl, BAMAOWNME Ha

3NEeKTPONNTUYECKYIO anccoumaumio. CTeneHs guccoumaumm.

34. Cnabble 1 CUNbHbIe 31eKTPOINTLI. CBOMCTBA PacTBOPOB C/labblX 3/IEKTPOSINTOB. 3aKOH
pasbaBneHusa OcTBanbaa.

35. 3J'|eKTpOJ'II/ITI/I'-leCKaFI onccounaunmsa soabl. BO,D,OpOJJ,HbIIh NMnoKa3aTe/Jib.

36. bydepHble pacTBopblI.

37. CBoncTBa pacTBOpOB cnabbix anekTponnToB. NponsseneHne pacTBOPMMOCTH.

38. Peakuun obMeHa B pacTBOpax 3JIeKTPOJINTOB.

39. MNoHATKe 0 rnaponmse conen.

40. KoMnnekcHble coegnHeHns. Peakuunn komnaekcoobpasoBaHus. KoopanHauMoHHasa Teopus
BepHepa.

41. Tunbl koMnJaekcoobpasoBaTenenm n AMraH4oB, KOOpPANHALMOHHOE Y1cio. HomeHknaTypa
KOMMJIEKCHbIX COeANHEHUIA.

42. OcMoc, ocMoTuYeckoe fgasneHune. Onggysna. 3akoH BanT-Iodda.

43. Npoun3seneHne pacTBOPUMOCTMU.

Il cemecTp

1. OKNCNNTENbHO-BOCCTAHOBUTEbHbIE peakunn. MoHATME O CTENEeHN OKUCTIEHUS U npaeunnia
onpeanendwouine eé.

A

2. OCHOBHbIe NONOXKEHNS TEOPUN OBP. TUNNYHbIE OKUCANUTENN U BOCCTaHOBUTENN. OKNCINTESIbHO-

BOCCTaHOBUTEsIbHasA A4BONCTBEHHOCTb.

3. Knaccndukayms oKNCANTesIbHO-BOCCTaHOBUTENbHLIX peakLuui.

4. MeTtogunka coctaBneHus OBP: meTof 3/1eKTpOHHOro 6banaHca.

5. MeToguka coctaneHus OBP: meToa 3N1eKTPOHHO-NOHHOIr0 BanaHca.

6. D1eKTpoNn3 pacrniaBoB, ero CywHoCTb.
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7. DNeKTposn3 pacTBOPOB, KaTOAHbIE N @HOAHbIE NPoLLecChl.

8. 3akoHbl ®apapesq. lNpakTu4yeckoe NpUuMeHeHne 31eKTPoIn3a.

9. O6Lime CBOMCTBa MeTasIJI0B: TUMbI KPpUctTannan4eCcKnx peweTok, XxmMmn4eckmne CBOWCTBaA.
XnMmnyeckme CBONCTBa MeTaI0B r1aBHbIX U MOBOYHbIX noarpynm.

10. Pap akTnBHOCTEWM METaJ1/10B.

11. Koppo3us meTassioB, €€ BUAbl U cnocobbl 60pbbLI C HEN.

12. O6wime cBONCTBa HEMETaN0B: hn3nyeckmne n xmMmnyeckume.

13. ObLwan xapakTepucTmka coeanHeHNn anemeHToB IA u lIA rpynn.

14. Obwasn xapakTepucTmka anemeHToB VIIA rpynnsl (rasoreHos).

15. Obuwias xapakTepuctuka snemeHToB llIA rpynnbl. 9N1eKTPOHHOE CTPOeHNE, CTEMEHUN OKUCIIEHUS,
BaJIEHTHbIE BO3MOXXHOCTW.

16. BaxxkHenwuve BOAOPOAHbIE U KUCNOPOAHLIE coeAnHeHUsa 3nemMeHTOoB IIIA rpynnbl, conn n
KOMMJIEKCHble coeanHeHns B pany 6op - Tanauin. CBOMCTBa NPOCThbIX BELLECTB.

17. Obuwan xapakTepucTuka snemeHToB IVA rpynnbl. 371IeKTPOHHOE CTPoeHne, CTEMNEHU OKUCSIEHNS,
Ba)KHellle BOAoOpOAHbIE N KUCNOPOAHbIE COeAUHEHNSA B paay yrnepon - ceBuHel,. Conun. CBolicTBa
NMPOCTbIX BELecTB.

18. Kncnopoaconep»awime KMCNOTbl 0J10Ba U CBMHLUA, UX CONN.

19. OcobeHHOCTU XnMuKM yrnepoga. Kapbugbi.

20. MoHooKCKp yrnepopja, AMokcupa yriepoaa.

21. YronbHas Kncnota; kapboHaTbl U ruapokapboHaTshl.

22. XuMunsa Kpemuus. MonydeHne. Bzanmoaencreme co wenov4amm n TopoBoaopoaoM.

23. Anokecng KpeMHUA, OPpTOKpEMHUNEBAA KNCN0Ta, CUJINKAThI.

24. Obliasn XxapaKTepUCTMKa 351eMeHToB VA rpynnbl. /IEKTPOHHOE CTPOEHNE, CTEMNEHN OKUCIEHUS,
Ba)KHellle BOOOpPOAHbIE N KUCNOPOAHbIE COeANHEHNS B pAay a30T-BucMyT. Conu. CBOCTBaA
NMPOCTbIX BeLlecTB.
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25. Obwasn xapakTepucTmKa anemeHToB VIA rpynnbl (Xa7bKOreHoB).

26. OcobeHHOCTU XxMum kucnopoga. O30H.

27. Bopa n nepokcupa Bogopoaa. CTpoeHne 1 CBOMCTBA.

28. OcobeHHOCTU XuMun cepbl. CepoBOAOPOLA.

29. OKcnabl cepbl.

30. KucnopogHble n 6eCKuciopoHbie KUC0Thl Cepbl.

31. Conun cepocopep>kallmx KNCAOT: CYybUTbI, CynibdaTbl, CyNbdPuabl, TUOCYbdaThI.
lMepokcocynbgaThbl.

7.4. MeToaunyeckue MaTepuanbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUMN,
YMEHMHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusylowux 3Tansl (popMUpoBaHUus
KOMNeTeHUunn

TpeboBaHuA K HANUCAHUIO OOKJaga

MpooyKT CaMOCTOATEIbHOWN pa60Tb| CTyAeHTa, HpeﬂCTaBﬂﬂPOU.lMIZ cobon KpaTKoe N3J10)KeEHNE B
NMMCbMEHHOM BMAE NMOoNyHeHHbIX pe3yJjibTaToOB (y‘-|e6HO-I/ICCJ'Ie,D,OBaTeJ'IbCKOI7I) TEMBbI, rge aBTop
pacCKpbliBaeT CYyTb mccne,u,yeM0|7| I'Ip06ﬂeMbI, nPMBOOUT pPa3/iNdHblE TOYKWN 3pEHNA, a TaKXe
CcobCTBEHHbIE B3rNsAAbl Ha HEE.

[Ooknap nomkeH 6blITb CTPYKTYPUPOBAH W BKJIOYaTh pa3fesibl: BBeAeHUe, OCHOBHAs YacCTb,
3aKJIl04YeHMe, CMNCOK UCMOJIb30BaHHbIX MCTOYHMKOB. B 3aBUCMMOCTM OT TEMATUKKN pedepaTa K HEMY
MOryT ObITb OhOpPMJIEHBI MPUJIOXKEHUS, COAEPXKALLME AOKYMEHTbI, WIMOCTPaLUMK, Tabnuubl, CXeMbl U
T.4. O6béM poknaga - 10-15 cTpaHuL, MevYaTHOro TeKCTa, BKAOYaa TUTYJIbHbIA TNCT, BBEAEHMe,
3aKJIl04YeHme N CNNCOK NnTepaTypbl.

3a4a4aMun Oooknajda ABALATCA:

1. ®opmMupoBaHue yMeHI/IIZ CaMOCTOATEIbHON pa60TbI C NCTOYHUKaMW nnTepaTypsbl, X
cncreMaTmnlauuna,

2. Pa3BnTume HaBbIKOB JIOFMYECKOr0 MbILUIEHUS,
3. YrnybneHue TeopeTmnyecknx 3HaHum no npobaeme nccnenoBaHms.

Mpu oLeHKe OOKJaa UCMOMb3YITCA C/ieayoLne Kputepun:

HOBWM3Ha TEKCTa,

060CHOBaHHOCTb BblbOpa NCTOYHUKA;

CcTeneHb PacKpbITUS CYLLHOCTU BOMPOCA;

cobnogeHna TpeboBaHU K ohopMIIEHNIO.
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KpuTepumu oueHMBaHUA pokKnaaa

OTMeTKa «OTJIMYHO» - BbIMOJIHEHbI BCe TpeboBaHUA K HanNMCaHMIo 1 3awuTe gokiaja: obo3HavyeHa
npobnema n obocHoBaHa €€ aKTyaJIbHOCTb, CAEsIaH KPaTKU aHaIM3 pa3fiInYHbIX TOYEK 3pEeHNA Ha
paccMmaTpuBaemyto npobnemy n NOrmyYHo nsnoxkeHa cobcTeeHHas No3nLmnsa, COOPMyNMpPoOBaHbI
BbIBOAbl, TEMa pacKpbITa MOSHOCTLIO, BblAep>XaH 06bEM, AaHbl NpaBuJibHbIE OTBEThI Ha
OOMNOSIHUTESIbHbIE BOMPOCHI.

OTMEeTKa «XOPOoLLUO» - OCHOBHble TpeboBaHWSA K AOKaAy U ero 3alluTe BbiNOoJHEHbI, HO NPY 3TOM
DonyLleHbl Hef04éThl. B YaCTHOCTU, UMEITCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, oTCyTCTByeT
Jlornyeckasn nocsiefoBaTesIbHOCTb B CY)XAEHUAX, He Bblaep>XaH 06bEM AoKnada, uMerTca
ynyLieHns B oQoOpMJIEHUN, HE OOMYCKAEeT CyLIEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMOJSIHUTEJIbHbIN BOMPOC.

OTmeTKa «yOOBNIETBOPUTEJIbHO» - UMEITCA CyllleCTBEHHbIE OTCTYIJIEHUA OT Tpe6OBaHVII7I K
HanMcaHWo Aoknana. B 4acTHOCTK, TeMa ocCBelleHa Lb YaCTUYHO, AonyLuleHbl pakTn4eckmne
owunbkun B coaep>XaHnn aoknana Nianm npn oTBeTe Ha AOMOJIHUTEJIbHbIE BOMPOCHI, BO BPEMA 3alLINThI
OTCYTCTBYET BbIBOL.

OTMeTKa «HeyA0BNETBOPUTENLHO» - TEMa AOK/afa HE pacKpbiTa, 0OHapyXMBaeTCs CyLleCTBEHHOE
HernoHMMaHune npobaemsol.

TemaTuKa [OKNa[oB BblaeTCs NpernogaBaTesieM, U CTYAEeHT BbiIbMpaeT TeEMY CaMOCTOSTE/bHO B
TeyeHue nepsBbIX OBYX Hedenlb 0byyeHus.

KpuTepuu oueHKM 3HaHUHW Ha 3K3aMeHe

JK3aMeH MOXXeT NPoBOANTLCSA B (DOpMe YCTHOIro ornpoca no 6unetam (Bonpocam) unm 6e3 6uneTos,
C NpenBapuTeNbHOW NOArOTOBKOM i 6e3 NnoaroToBKKU, No YCMOTPEHWIO NpenoaaBaTens.
DK3aMeHaTop BrpaBe 3a4aBaTb BOMPOChl CBepX 6useTa, a TakKe, MOMUMO TEOPETUYECKNX
BOMPOCOB, AaBaThk 3aZla4yy Mo NporpamMme AaHHOro Kypca.

JK3aMeHalLMoHHble buneTbl (BONPOCKI) YTBEP)XAAOTCSA Ha 3acedaHnn Kadeapbl U NMOANUCLIBAKOTCSA
3aBeayrowmm Kadegpon. B bunete 0onkHO cogep>xaTbCs He Bonee Tpex BONPOCOB. KoMMaekT
3K3aMeHauMNOHHbIX BuneToB No gucUUnInHe [osXXxeH conep)xatb25-30 buneTos.

OK3aMeHaTop MOXKEeT MNPOCTaBUTb dIK3aMeH be3 ornpoca nnn cobecenoBaHna Tem CTyOoeHTaMm,
KOTOpPblI€ aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

OTMEeTKa «OTJ/IMYHO» - CTYAEHT rnyboKo 1 NPoYHO YCBOWI BeCb NMPOrpaMMHbIA MaTepualn,
ncyepnbiBatoLLe, NocsefoBaTeNbHO, FPAMOTHO U JIOFMYEeCKN CTPOWNHO ero u3naraeT, TeCHO
yBSI3blBA€T TEOPUIO C NPAKTUKON. CTYAEHT He 3aTPYAHSEeTCs C OTBETOM MpPU BUOOU3IMEHEHWNN
3afaHus, cBoboAHO CrpaBAsSeTCs C 3a4adYaMu, 3afaHNAMM N APYTVMU BUOAMU MPUMEHEHNS 3HAHUNA,
MoKa3blBaeT 3HAaHUSA 3aKOHO4ATEJIbHOMO U HOPMATMBHO-TEXHNYECKOrO0 MaTepmnanos, NPaBuibHO
060CHOBbLIBAET MPUHATLIE PELLIEHUSs, BJIAaAEET PAa3HOCTOPOHHMMW HaBbIKaMu 1 NpuemMamMin
BbIMNOJIHEHUSA NMPaKTU4Yeckux paboT, obHapy>XUBaeT yMeHne caMocTosiTesIbHO 060611aTh 1 n3naraTb
MaTepuas, He gonyckas olnbok.

OTMEeTKa «XOpPOoLUO» - CTYZleHT TBEpPA0 3HAET NPOorpaMMHbIA MaTepuas, rPaMOTHO U MO CYLLEeCTBY
n3naraeT ero, He A0MNYyCKaeT CYLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMNPOC, MOXKET NMPaBUJIbHO
NPUMEHSATb TEOPETUYECKME MOJIOXKEHUA 1 BlageeT HeobXoANMbIMU HAaBbIKaMU NPU BbIMOJIHEHUN
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MPaKTUYEeCKNX 3a4aHUN.

OTMeTKa «y[LOBJIETBOPUTESIbHO» - CTYAEHT YCBOWU TOJIbKO OCHOBHOW MaTepuas, HO He 3HaeT
OTHOeNbHbIX AeTanen, AonyCcKaeT HETOYHOCTW, HeJO0CTaTOYHO NMPaBUIbHbIE (DOPMYJSINPOBKY,
HapyLlaeT NocaefoBaTe/IbHOCTb B U3/I0XKEHUN MPOrpPaMMHOro MaTepuasna u UCNbiTbiIBaeT
3aTPYyAHEHUS B BbIMOJIHEHUN NPAKTUYECKUX 3afaHWN.

OTMeTKa «HeyAOoBNEeTBOPUTENbHO» - CTYAEHT He 3HaeT 3Ha4YNTEesNIbHON YacTu NPOrpPaMMHOro
MaTepuana, 4OMNYyCKaeT CyLeCcTBEHHbIE OWNOKN, C 6oNbINMN 3aTPYAHEHUSAMMN BbINOHAET
npakTunyeckne paboThbl.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

54(07) C 41 Cunyko, H.O. (Mankonckunm rocyfapCTBEHHbIN

H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
-300c. - Npwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pe>xum pgocTyna: 419 aBTOPM30B. NOMb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100048756

546(07) X 46 XuumMuns : METOA. YKa3aHusA no
CaMOCTOATESIbHOMY U3YYEHUIO ANCUUMANH "XuMusa" n

1/ Mankon. roc. TeXHoM. UH-T, AgbIr. rocC. YH-T ; [cocT.: M.W.
CtanbHasn, T.U. CngopuHa, A.H. Oxesl. - Marikon : MI'TH,
2003. - 45 c. - MNpwn.: c. 42-44

"O6Lwas 1 HeopraHnyeckasa xmmua" ons CTyAeHTOB BY30B. Y.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657

546(07) X 46 XuumMuns : METOA. YKa3aHusA no
CaMOCTOATESIbHOMY U3YHYEHUIO AUCUUMANH "XuMusa" n

2 / Mankon. roc. TexHon. uH-T ; [cocT.: M.. CtanbHag, T.U.
CupopuHal. - Mankon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

"O6Lwas 1 HeopraHMyeckasa xmmua" ons CTyAeHTOB BY30B. Y.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000945

8.2. lononHuTesibHaA nuTepaTtypa

HasBaHue

CcblniKa

CemeHoB, U. H. Xumus : y4ebHuk pona sysos / . H. CemeHoB,
. 1. Nepcdunnosa. — CaHkT-MeTepbypr : XUMN3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TeKcT :
3NeKTPOHHbLIN // Lindposoi obpasoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/153937.html

https://www.iprbookshop.ru/153937.html

Obwan 1 HeopraHnyeckas XMMnsA. 3afavyHuk : yyebHoe
nocobue ons Bysos / nop penakuunen C. C. babkuHon, J1. 1.

— (Bbicwee obpa3oBaHume). — ISBN 978-5-534-01498-3. —
TeKCT : aNeKTPOHHbIN // Obpa3oBaTesnbHas NnaTdhopMa
tOpanT [canT]. — URL: https://urait.ru/bcode/583099

TomumHon. — Mocksa : M3patenbcTBo KOpanT, 2026. — 464 c.

https://urait.ru/bcode/583099

AxmeToB, H. C. ObLwas n HeopraHmyeckas XxMmMus : y4ebHumk
ona sysos / H. C. AxmeToB. — 14-e n3g., ctep. — CaHKT-
MeTepbypr : JlaHb, 2025. — 744 c. — ISBN
978-5-507-50851-8. — TeKCT : 3NeKTPOHHbLIN // JlaHb :
3NEKTPOHHO-6ubnnoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/481298

https://e.lanbook.com/book/481298

CyBopos, A. B. O6was n HeopraHuyeckas xuMns. Bonpocel n
3aja4u : y4ebHuk gna sysos / A. B. CyBopos, A. b.
HukonbCckun. — 2-e n3A., ucnp. n gon. — Mocksa :
N3paTenbcTtBo KOpanT, 2025. — 308 c. — (Bbiclwiee
obpa3oBaHue). — ISBN 978-5-534-07902-9. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpant
[canT]. — URL: https://urait.ru/bcode/564488

https://urait.ru/bcode/564488

ObLias 1 HeopraHM4Yeckas XMMnus : y4ebHukK ans By3oB /
3.T. OraHecsH, B.A. Monkos, J1.W. LWepb6akosa, A.K. bpenb ;
non pen. 3.T. OraHecsHa. - 2-e u3g., nepepab. n gon. -
Mocksa : FOpanT, 2026. - 558 C. - TEeKCT : 2/1eKTPOHHBbIN. -
(Bbicliee obpa3soBaHue). - Urait. - 96C KOpanT. - URL:
https://urait.ru/bcode/582958. - Pe)xum gocTtyna: no
noanucke. - ISBN 978-5-534-16033-8

https://urait.ru/bcode/582958

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLMOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 31eKTPoHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patensckum ueHTp NMHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
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obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: oasa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1EKTPOHHbIN. ®oHA IBC dhopMUupyeTcs C y4eTOM BCEX U3MEHEeHUI obpa3oBaTesibHbIX CTaHOAPTOB U
BKJIt0OYaeT y4ebHuku, yuebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMAaTUBHbIE [OKYMEHThI,
crneunanbHble Nepuoanyeckmne n3gaHua n n3gaHus, BbiNnycKaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konfekuuns : 31eKTpoHHO-bnbnnoteyHas cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nofib3oBaTesien. - TEKCT /IEKTPOHHbLIN. ABNAETCHA pacnpoCcTpaHeHHbIM 06pa3oBaTebHbIM
3NEKTPOHHbIM PEeCypCcoM AN BbICLUMX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNnbCKUX MHCTUTYTOB, Ny6nnMYHbIX 6ubnmnoTtek, NnprnobpeTatowmx KOpNopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenenn n T.4. 3bC BKAOYaeT y4ebHyo 1 Hay4yHY0 nIuTepaTypy
Mo HanpaBJIEHNSAM NOAMOTOBKU BbICLLEr0 1 CpedHero npogeccnoHansHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHansHasa anekTpoHHaa 6bubnmnoteka (HIB) :
denepanbHas rocygapcTBeHHas MHPOPMaLUNOHHAsA cucTeMa : canT / MMHUCTEpPCTBO KyNbTypbl
Poccunckon ®epepaumnun, Poccninckasa rocygapcrBeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pdh/. - Pexxum goctyna: anasa 3apeructpup. nosb3oBaTenein. - TeKCT: 31eKTPOHHbIN. HIb -
npoekT Poccninckom rocygapcTBeHHon bubanotekn. HaumHasa ¢ 2004 r. NMpoekT HaunoHanbHas
aNneKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAyLLUMU POCCUMANCKUMU BnbnnoTekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®depepaunmn. OcHoBHasa uenb HIb - obecneyunTb
cBoboaHbIN AOCTYN rpaxxaaHam Poccunckon depgepaunm Ko BCeEM M3aHHbIM, N3aBAaEMbIM U
XpaHAWMMCa B PoHAAX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHUKOB UCTOPUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeAeHU. B HacTosLLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kKaTanoros.POCCUNCKAS HAUMNOHANIbHASA BUBJIMOTEKA (PHB) : cainnT / Poccuitckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperucTpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHbLIN. "... 04HA N3 KPYNHENWMNX B MUPE U BTOpas Mo BesndnHe
¢doHaoB B Poccunckon depgepaumm - CIy>XKNUT POCCUNCKON KYyNbType U HayKe, XpaHuT
HaUWOHaNbHYI0 NaMATb, CNOCOBCTBYET NPOCBELLEHNIO Hacensowmx Poccmio HapogoB U
pacnpocTpaHeHunto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MH 3K3.
Npou3BefeHNn NevyaT N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM YMNCSIE U Ha /IEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUNPOKOMY KpYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3faHKiA, K ee 2NeKTPOHHbLIM pecypcamM obpallatoTcs 3a
rof cebiwe 10 MAH yaaNieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaanLNAM, 3aJlI0)KEHHbLIM elle B IMnepaTopCKom
My6nnyHon 6ubnnoteke, PHb cerogHs — coBpeMeHHoe NMHHOPMaLIMOHHOE yUYpeXaeHue,
OCHalLleHHOe HOBENWMM 060pyAOBaHNEM N CBOEBPEMEHHO OTBEYatOLLEEe Ha HaCyLWHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pcd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmoTteka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: os4 3aperncTpup. nosib3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTgdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no nHnumatTuee POCCUINCKOro
doHaa hyHAaMeHTasbHbIX UCCnefoBaHNn Ansa obecrnevyeHns POCCUNCKUM YYEHbIM 3/IEKTPOHHOI O
JOCTyna K BeAyLUMUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHLIMUK MYOANKaLNAMN N HbiHE ABASETCS BeAyLwen 3eKTpoHHON 6ubnmnoTekon Hay4yHoM
nepuoankmn Ha pycckom ssbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHaa bubnmnoTteka : canT. - Mockea, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
0OCTyna: ANA 3aperncTpup. nofibdoBatenen. - TeKCT: 3N1eKTPOHHLIN. KnbepJleHnHKa - 3To Hay4YHas
3/1eKTPOHHan bubnnoTteka, NOCTPOEHHAs Ha Napaaurme oTkpbiTon Hayku (Open Science),
OCHOBHbIMW 3aa4aMn KOTOPOW ABNAETCA NoNynapm3aumna HaykKn N Hay4HON OeaTeNbHOCTH,
06LLLEeCTBEHHbIN KOHTPOJIb Ka4ecTBa Hay4HbIX Ny6nKauun, pa3BuTmne MeXxanCunnianHapHbIX
nccnenoBaHUin, COBPEMEHHOMO MHCTUTYTA HAaY4YHON peLeH3nn, NoBbILLeHNe LNTUPYEMOCTHU
POCCUINCKON HayKn 1 NOCTpoeHne MHPPaCcTPYKTYpbl 3HaHUN. https://cyberleninka.ru/
Mepnoanveckne n3gaHnsa OOCTYMHble obyYalLwmmca n coTpyaHmkam ®rb0OYy BO MI'TY no noanuncke
N Ha OCHOBaHWWN KOHTPaKTOB M JINLLEH3UOHHbIX cornaweHun. /index.php/resursy/37-periodicheskie-
izdaniya XuMuK : cant o xumunun / XuMuK.py. - Mockga, [2077?]. - . - URL: http://www.xumuk.ru/.
TeKCT: 23/1IeKTPOHHLIN.Ha canTe pa3MmelleHbl y4ebHble MaTepmnasbl NO Pa3NYHbIM pa3aenam XMmMumu,
npeacTaBsieHa xMMmMyeckas sHunknonegums (bonee 5000 TepMnHOB, OXBaTbIBAIOLLUX BCE pa3aenbl
XMMUK, @ TakKXXe norpaHnyHblie 061acTn), CNPaBoOYHUK MO XUMUYECKUM BeELLeCTBaM, nepruoanyeckas
cuctema anemeHToB [.U. MeHpeneeBa CO CCbIIKOM Ha KpPaTKyto nHopMaumio 06 aneMeHTax B
XMMUNYECKOW SHLMKNOMEeANN, MaTepmrabl, MOCBALLEHHbIE MOJTYYEHUIO U CBOMCTBAM
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reTepounKINYeCKNX CoeaNUHEHUN, SHUNKoNeansa NeKkapCTBEeHHbIX NpernapaTos,
hapMaueBTUYECKU N BUOXNMNYECKNI CMPABOYHUKIW, KaTaslOr XMMUYECKNX KOMAAHUA U
npeanpuaTmnin n gpyrue matepuanbsl, PyHKLUNOHNPYET hopyM npoekTa. http://www.xumuk.ru/
ChemNet. Poccus : DnekTpoHHas 6ubnnoteka y4ebHbiXx MaTepmnasoB No XuMum / Poccuinckuin oHA,
(yHAaAMeHTasbHbIX NCccaenoBaHni, Xmmmyeckmnm akyabteT MIY. - Mocksa, [1977]. - . - URL:
http://www.chem.msu.su/rus/elibrary/. - TeKCT: 31€KTPOHHbLIN.DNEKTPOHHaA bubanoteka y4ebHbix
MaTepuasioB Mo xumMuu npeactasnseT cobon goHa NybANKaLMin, NOArOTOBAEHHbIX A4
nHpopMaLmoHHoro obecneyeHns y4ebHbIX KypCoB N0 XUMUWN A1 CTYAEHTOB U aCNMpPaHTOB
XMMUNYECKOro 1 paga apyrux hakynbtetoB MIY, a Takxxe abUTypueHTOB 1 y4allmxca cpegHen
wkobl. http://www.chem.msu.su/rus/elibrary/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO Me BONPOChbl OPraHUu3auum U3y4eHUs AUCLUMNJIMHBI.

Ha n3y4yeHune gncumniamHbel CornacHo y4ebHoMy naaHy Ha oYHou ¢hopme obyyHeHus OTBOAUTCA 252 Yaca, U3 HUX 191 KOHTaKTHbIX 4acoB, 61 4ac
npuxoantca gna CPC. KoHTakTHble Yacbl nogpa3nenstorca Ha nekuun (51 vac), nabopatopHblie paboThl (68 4acoB), n KOHTakTHasA paboTa B nepuog
aTTecTauuum (0,35 4acos).

N3yyeHune Kypca TpebyeT noceweHns nekumin, akTuBHoM paboTbl Ha NabopaTopPHbIX 3aHATUAX, BbINOJHEHNSA BCeX y4ebHbIX 3a4aHNiA NnpenogaBaTens,
03HAKOMJIEHMS C OCHOBHOW U AOMNOJIHUTENbHOW NuTepaTypoi, CPC. Bo BpemMsi nekuun CTyAEeHT A0J/KEH BECTU KpaTKUI KoHCneKT. PaboTa ¢
KOHCMEKTOM JieKuuni npeanonaraeT B pamkax CPC npocMOTp KOHCMeKTa (»KenaTesIbHO B TOT »Xe fieHb Noc/ie 3aHATuin). HeobxoanmMo oTMETUTb
MaTepuasibl KOHCMEKTa, KOTOPbIE BbI3bIBAIOT 3aTPYAHEHUS ANA NOHUMaHUA. Mpu 3ToM oby4valoLWwninca foKeH CTapaTbCA HAWTKM OTBET Ha
3aTPYAHUTENbHLIA BOMPOC, UCMOJIb3YS PEKOMEHA0BAHHYIO nMTepaTypy. ECin eMy camoCcToATeNbLHO He yAanock pa3obpaThbCs C MaTEPMASIOM,
HeobxoanuMo chopMyIMPOBaTL BOMPOCHl N 0O6pPaTUTLCS K NpenofaBaTesto Ha KOHCYbTauum unm bavxanwen nekunn. Obyyatowemycs Heobxognmo
perynsipHo oTBOAWUTb BPeMs AJ1 MOBTOPEHNA NPONAEHHOr0 MaTepnasa, NPOBEPSS CBOM 3HAHUSA, YMEHNSA N HaBbIKM MO KOHTPOJIbHBLIM BOMNpocaM (B
npenenax spemenHun CPC).

MporpamMmMoin NnpenycMoTpeH NabopaTopHbI NPaKTUKYM. YrnybieHne n KoHKpeTu3aumna 3HaHUin NPoM3BOAUTCA NMpu ero nposefeHun. HeobxoammbiM
yCNOBMEM SIBAISIeTCA caMocToAaTeNbHaa paboTa CTyAeHTOB C UCNOJIb30BaHUEM HarnsaaHbIX Nocobun, HeobXxoANMON TEXHNYECKON AOKYMEHTaLUn u
nmTepaTypbl. Ka)kgoe 3aHATMe OCHaWaeTCa ANAaKTUYeCKMM MaTepuanamu: nnakataMmm, cxemamum. OCHOBHas Leb NPOBeAEHUS 3TUX 3aHATUN -
hopMUupoBaHMe y CTYAEHTOB aHAIMTUYECKOr0o, TBOPYECKOr0 MbILLEHUS NYTEM NpnobpeTeHns NpakTUYeCKMUX HaBbLIKOB. JlabopaTopHblie 3aHATUSA
BbIMOJIHAIOT Cregytouwme 3agaqyn: CTUMYNMPYIOT pPeryasapHoOe n3y4yeHne peKoOMeHA0BaHHOM NUTepaTypbl, @ TakXXe BHUMaTebHOe OTHOLEeHNE K
NeKLUNOHHOMY KYPCY; 3aKPEensaoT 3HaHUS, NONyYEeHHbIE B NpoLecce IEKLMOHHOIo oby4yeHnsa n camoctoaTensHom paboTel Hag nMTepaTypon;
pacwunpsoT 06bEM NPOPECCMOHaNIbHO 3HAYNMbIX 3HaHWUN, YMEHUIN, HAaBbIKOB; MO3BOJIAIOT NMPOBEPUTL NPaBUILHOCTbL PaHee NoJly4YeHHbIX 3HAHUN;
NMPUBMBAIOT HaBbIKN CAMOCTOATEIbHOIMO MbILWJIEHUS, YCTHOIO BbICTYMJIEHUS; CNOCOBCTBYIOT CBO6OAHOMY ONEPUPOBAHNIO TEPMUNHOJIOTNEN;
NpenoCTaBNSAT NMpenofaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBATb YPOBEHb CaMOCTOATENIbHON paboThl CTyAeHTOB. YraybneHue n
KOHKpeTU3aLmna 3HaHU NMponM3BOANTCSA Npu nNpoBeneHnn nabopaTopHbix paboT. OCHOBHBIM METOAOM MPOBEAEHUNS STUX 3aHATUN ABSETCSA
camocTosATeNbHasd paboTa CTyAEeHTOB C UCNOJIb30BaHMeM nabopaTopHoro obopynoBaHus, HarnsaaHblX nocobum, HeobxoanMMon TEXHNYECKON
OOKYMeHTauum n antepaTtypbl. Kaxkgoe 3aHATME OCHaWaeTCa AMAaKTUYeCKMMM MaTepuanamMmm: naakaTamm, cxemamu. CogepxaHme nabopaTopHbIX
3aHATUN pukcupyeTca B PM B pa3gene 5.5, HacTosAwen nporpamMmmel.

Mpwv NOArOTOBKE K 3K3aMeHy B OOMOJIHEHUE K N3YYEeHUIO KOHCMNEeKTOB nekumn, HeobxoANMOo NOJNIb30BaTbLCH y‘-le6HOI7I nvlTepaTyp0|7|, peKOMeHﬂ,OBaHHOIZ
K HacTosLwen nporpamme. lNpn NOAroTOBKE K 3K3aMeHYy Heobxoaonmo N3YyHUTb TEOPUIO: onpeneneHna scex MOHATUIN N 3aKOHOB A0 COCTOSHUA
NMOHNMMaHNA MaTepnaJia N CaMOCTOATENIbHO PELLNTb NO HECKOJIbKY TUMOBLIX 3a4a4 N3 Ka>X4oWN TeMbI. lMpwn peweHnn 3a8a4 Bcerpa Heobxoaumo YMEeTb
Ka4eCTBEeHHO MHTepPNpeTnpoBaTb NTOI pelleHnA.

CamocTtosiTenbHas pabota ctyaeHToB (CPC) no gncumnamHe urpaeT Ba)kHYIO PoJib B Xo4e BCcero y4ebHoro npouecca. MaTepuasbl 1 MeToOMNYECKUE
pekoMmeHaaunm gna obecnevyeHnsa CPC roToBATCSA npenofaBaTeNeM M BblJaloTCa CTYAEHTY nNpenogasaTteneM n 6Mbnmotekon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JIneH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

OnepaumnoHHas cuctema Windows Oorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

OducHbIn nakeT Microsoft office 2016 Oorosop o1 26.05.2020 Ne 32009117096 Oorosop o1 17.01.2019 Ne 31908696765

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCcypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-1CcCnen0oBaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaomx KopnopaTUBHLIN AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHylo nnTepaTypy Mo HanpaB/ieHNSAM NOATOTOBKUN BbICLLEro U CPefHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®enepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteseHHon 6ubnmotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee BpeMa npoekT HIb BkoyaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTopas No BesanyimHe hoHO0B B
Poccunckonm ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpPaHUT HaLNOoHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHNIO Hacensowmx POCCU0 HAPOAOB U pacNpPOCTPaHEeHNo naen rymaHmsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MSIH 3K3. Npon3BeAeHNI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okosno 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLumam,
3a/10)XXeHHbIM elle B imnepaTopckon MybnnyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLMoHHoe
yypexzAeHue, ocHalleHHoe HoBewnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnmoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum pgocTtyna:
ONA 3aperncTpup. nosb3oBaTenen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTabHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLUNUM NHOCTPaHHbIM Hay4HbIM nsgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen 3IN1eKTPOHHON BnbanoTekon Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSETCS
nonynspusaums HaykKn N Hay4YHo AEeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkaumii, passmtue
MEeXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unin, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Mepuognyeckne n3pgaHns fOCTynHble obyyaowmmcsa u cotpygHukam ®reQyY BO MITY no nognucke n Ha OCHOBaHUM
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

XuMuK : canT o xumum / XuMuK.py. - MockBa, [20?7?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3N1eKTPOHHbIN.Ha canTe
pa3mMeLlleHbl y4ebHble MaTepuasbl N0 Pa3finyHbIM pa3fesiaMm XMMUK, NpeacTaBieHa XuMmyeckas sHumknoneauns (bonee
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Ha3BaHue

5000 TepMVHOB, OXBATbIBAIOLIMX BCE Pa3Aesibl XUMUW, @ TaKXKe norpaHnyHble 061acTu), CNPaBOYHUK MO XUMUYECKUM
BeLeCcTBaM, Neproamnyeckas cuctema snemeHToB .M. MeHfeneeBa Co CCbIJIKOM Ha KpaTKyto nHdopMaLmio 06 a1emMeHTax B
XUMUYECKOM SHUMKAONEANN, MaTepuasibl, MOCBALLEHHbIE MOJYYEHUIO U CBOWCTBAM FreTepOoLMKINYECKUX COeANHEHNA,
3HUMKIIONEAUs NEKAPCTBEHHbIX NMPenapaTos, GapMaueBTUYeCKnii 1 BUOXUMUNYECKUIA CMPABOYHUKM, KaTalor XMMUYEeCKnX
KOMMAHWN U NPeanpusaTUiA U Apyrue matepuasbl, PYHKLMOHMPYET PopyM npoekTa. http://www.xumuk.ru/

ChemNet. Poccus : InekTpoHHasa bubnnoTteka y4yebHbix MaTepranosB No xuMum / POCCMNCKNn poHA yHAAMEHTaNbHbIX
nccnenoBaHum, Xmummyeckuim akynbtet MIY. - Mocksa, [1977]. - . - URL: http://www.chem.msu.su/- TekcT:
3/1IeKTPOHHbLIN.INEKTPOHHaa 6bmbnnoTeka y4ebHbix MaTepmnanos No xmMmumn npeacrasnseT cobon poHa nybnmkauunn,
NOLArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYLEHTOB Y acnMpaHToB
XMMUYECKOro 1 pafa Apyrux akynbteTtoB MIY, a Takxe abUTyprEeHTOB 1 yHaLLUXCA CPeAHEN LKOJIbI.
http://www.chem.msu.su/rus/elibrary/

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBLIM CMCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTtesnien. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4ebHukn, yyebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOAATE/IbHO-HOPMaTVBHbIE AOKYMEHThI, CneLnasbHble
rnepuoamnyeckme n3gaHus n n3faHus, Bolnyckaemble nsgatenbcTBamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLECTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ans 3aperncTpup. nosb3oBaTesen. - TeKCT 3NeKTPOHHbIN. ABASETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3/IEKTPOHHbIM PeCypCoM A5 BbICLLIMX U CPeAHUX CheumnanbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-uccaenosaTelbCKnx
WHCTUTYTOB, NybnnyHbIX BubnnoTek, npuobpeTatomx KopnopaTMBHLIN LOCTYN AN8 CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9B6C BkJtOYaeT y4ebHyo N Hay4YHYl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEr0o U CPeAHEero
npodgeccnoHansHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HaunoHanbHasa anekTpoHHasa bubnuoteka (H3B) : hepepanbHasa rocygapcTBeHHas MHGOPMaUNOHHAA cMcTeMa : CanT /
MuHNCTEpPCTBO Ky NbTypbl Poccuinckon depepauunm, Poccninckas rocygapcTteeHHas bubnnorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccurickom
rocynapcTeeHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYyLLMMU POCCUACKMMN BubnnoTekamm npu nogaepxke MnMHUCTepcTBa KyibTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb H3B - obecnevnTb cBOBOAHLIM [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, U3[l@aBaeMbIM N XPaHALWMMCA B (DOHAAX POCCUNCKNX BUBAINOTEK N3aaHnaM U Hay4HbIM paboTaMm, - OT KHUKHbIX
NaMATHUKOB UCTOPUN M KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npoun3seeHunin. B HacToawee BpeMs NnpoekT H3b Bko4vaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, Bonee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHANIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT: 3IEKTPOHHbLIN. ‘... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas rno seanynHe oHL0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KybType U HayKe, XpPaHUT HauMOHalbHY10 NaMaTk, cnocobcTeyeT
MPOCBELLLEHMI0 HacensaLWwmx POCCUI0 HAPOAOB N PAaCcCNPOCTPaHEHMIO naen rymaHusma. ... B pongax bubnnotekn xpaHmntcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJSIE U HA 3JIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocewaeT okosno 850 ThiC. YuTaTenemn, KOTopbiM
BblJAeTCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTcsa 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesen. ... CoOXpaHsas KyNbTYPHYIO N LICTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10keHHbIM elle B MimnepaTopckon MybnnyHon bubnmoteke, PHb cerogHa — coBpeMeHHoe MHopMaLnoHHoe
yypexxaeHune, ocHalleHHoe HoBenwmnM obopynoBaHNEM 1 CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/

Meprnopnyeckne n3gaHma JocTynHole obyvaowmmcs n cotpyaHukam ®re0Y BO MI'TY no noanmcke n Ha 0CHOBaHUWN
KOHTPAKTOB U JIMLEH3NOHHbIX cornawweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa opraHnyYeckom XxmmMmu;
MpenapaTtopckasn (1-324) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
y4yebHOro Kopnyca

YyebHas ycTaHoBKa no sabopaTopHOMY
MPakTUKyMy Mo AncuunianHe
«OpraHn4yeckas XmuMmnsa»

OdmcHbIn nakeT Microsoft office 2016
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765

NabopaTopusa prnsnyeckon un
KonnongHom xmumnm (1-326) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

YyebHas ycTaHoBKa no nabopaTopHOMY
NpakTUKyMy Mo ANCUUNINHE
«®Dur3nyeckasa n KoongHasa Xummsa»

OducHbIn nakeT Microsoft office 2016
[Oorosop oT 26.05.2020 Ne
32009117096 Ooroeop oT 17.01.2019
Ne 31908696765
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