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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noAroToBku (cneumnanbHocTn) 04.03.01 Xumunsa

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3NKO-XUMNYECKUX METOLOB 15.10.2024
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbl:
MeHea)KMeHTa W permoHaibHOW 3KOHOMUKM

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

30.10.2024 MoanwucaHo npocton 3l YynecoBa HaTanba HuKosaaeBHa
30.10.2024
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/EHUIO NOATOTOBKN
(cneymanbHOCTN)
30.10.2024 MoanwucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
30.10.2024
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
23.10.2024 MoanncaHo npocton 3 N. b. bepbepbsaH
23.10.2024
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)
Llenblo ONCUNMINHBI ABNSETCS:

-TeopeTuyeckasn v npakTuyeckas NoAroToBkKa CTYAEHTOB MO OCHOBHbIM (pyHAaMeHTasIbHbIM)
pasgenaMm obwein M HeopraHMYecKom XUMUU C YHETOM COBPEMEHHbIX TEHAEHUWA pa3BuUTUA
XUMUYECKOM HayKu, 4To obecneynBaeT peLLeHne BbiNyCKHUKOM 3a4ay byayuien npodeccnoHanbHOM
nesTeNnbHOCTY;

- hopMumpoBaHMe yHOAMeHTaNlbHbIX 3HAHWN MO AAHHOW AUCUUMNJIVHE, YMEHUA N HaBblKOB
3KCNepuMeHTasbHOW PaboThl.

OCHOBHbIE 3a4a4M PAaCKPbIBAOTCS Ha OCHOBE U3N10)KeHUst TpeboBaHWN K 3HAHWAM, YMEHUSM 1
HaBblKaM, KOTOPbIMU OOJIKHbI OBMlafeTb CTYAEHThI:

-cchopMmpoBaTb TeopeTnyeckuin GyHaaMeHT COBpeMeHHOW obuien n HeopraHMYeckonm
XUMUKN, KaK e JUHON, NOrNYeCcKn CBA3aHHON CUCTEeMbI;

- PaClLnNpnTb N 3aKPENNTDb 6a3oBble MOHATNSA obien n HeopFaHVI‘-IeCKOI7I XnMmumn, Heobxognmele
015 ganbHenwero N3yHeHnsa pasinyHbIX obnacTen ecTecTBO3HaHuUS,

- chopMMpPOBaATb YMEHUS N HaBbIKW 3KCNepUMeHTaNbHOW paboTbl, CaMocToATeIbHON paboThbl C
Hay4YHO-TEXHUYECKO NNTepaTypon;

- pacKpbiTb  BaXkHeWwMe  TpueauHble  YHKUMW  npenodasaTensa  (obyyvatouwiue,
BOCMUTbIBaOLWME, pa3BMBatolMe) B obpa3oBaTeslbHON MPakTUKe COBPEMEHHbIX 06pa30oBaTeNbHbIX
yYpexAeHnsax pa3Horo Tuna;

- pa3BMTb CNOCOBHOCTU K TBOPYECTBY, B TOM YMUC/e K Hay4YHO-UccnenoBaTensckom paborte, u
BblpaboTaTb NOTPEOHOCTbL K CaMOCTOATEIbHOMY NMpuobpeTeHnto 3HaHNN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcunnanHa BXoAUT B nepeyveHb KypcoB 6a30Boi YacTu y4yebHoro nnaHa.

OucunnnnHa Boopy>XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTPac/n 3HAHUN
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ONCUNNNHAMWN: aHaUTNYeCcKasa XMMnsa, pusndeckas XMMUA, OpraHmyeckas XuMmusa, KosanomaHas
XUMUS, XUMUSA OKPYXKatoLen cpelbl, XUMUSA BbICOKOMOJIEKYIAPHbBIX COeAMHEHNI, KOOPAMHaLUNOHHAaA
XUMUSA, 4TO [AET BO3MOXHOCTb pacCLUMPEHUSA MNOJIYYEHHbIX 3HaHWN, YMEHWUA W HaBbIKOB A4
yCrnewHon npogeccuoHanbHOW AeATeNbHOCTM U (1Wan) npoaos/mKeHna npodecCruoHasbHOro
obpas3oBaHuMsa B MarucTpaType.
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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 CucteMaTusnpyeT 1 aHann3snpyeT pesynbTaTbl XUMUYECKUX
3KCNepnMEeHTOB, HabNoAEHW, N3MEepPEeHNiA, a TakxXe
pe3ysibTaTbl pac4eToB CBOMCTB BELWECTB U MaTepuasioB

OMnK-1.2 MpepnaraeT nHTeprnpeTauunio pe3ynbTaToB COOCTBEHHbIX
9KCMEepMMEHTOB 1 pacyeTHO-TeopeTuyeckmnx paboT ¢
MNCNOJIb30BaHMEM TeopeTUYeCKUX OCHOB TPaAMNLMOHHbBIX U
HOBbIX Pa3AesioB XMMnUu

OlK-1.3 DopmMynmpyeT 3aKJII04EHUS U BbIBOAbI MO pe3ynbTaTaM
aHasnv3a IMTepaTypHbIX OaHHbIX, COBCTBEHHbIX
3KCMepMMeHTaslbHbIX N pacyeTHO-TeopeTnieckux paboTt
XMMWNYECKOW HanpaB/IEHHOCTM

OMNK-6.1 MpepcTaBnseT pe3ynbTaThl paboThbl B BUAE OTYETa NO
CTaHJapTHOM (hOopMe Ha PyCCKOM fi3blKe

OlK-6.2 MpenctasnsgeT nHpoOpMaLMIO XUMNYECKOrO COAEepP)KaHUs C
yyeToM TpeboBaHuii bubanorpadmn4eckomn KyabTypbl

OlnK-6.3 MpepncTaBnseT pe3ynbTaThl paboThbl B BUAE TE3UCOB AOKIaAa

Ha PYCCKOM ” QHI JINACKOM S3blKE€ B COOTBETCTBUN C HOpMaMu
1 npasunaamMmu, MPUHATbIMN B XUMNYECKOM coobulecTe

OlNK-6.4 FoTOBMT Npe3eHTauuto No Teme paboTbl U NpeacTaBAseT ee
Ha PYCCKOM W aHTJIMNCKOM A3blKaxX
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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.

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoONA YyacoB
(konunuec
TBO)
3K Jlek Ja6 KPAT KoHTposb CP
Kypc 1 Cem. 1 1 34 34 0.35 35.65 4 108 3
Kypc 1 Cem. 2 1 34 68 0.35 35.65 6 144 4

O6bem ancunnanHbl 1 BUAbl y4ebHo paboTbl N0 0O4HO-3a04HON hopme o0byHeHus.

DopMbl Buabl 3aHATUMA UToro

KOHTpOA Yyacos

A (konuy

ecTBO)

3k Nek Nab6 Mp KPAT |KoHTpon CcP
b

Kypc 1 Cem. 1 1 18 24 18 0.35 35.65 12 108 3
Kypc 1 Cem. 2 1 18 18 18 0.35 35.65 54 144 4
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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 HepensamMm 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 4 4 Mopaynb Ne 1.JlabopaTopHas
paboTa, eé 3awunTa.

1 CTpoeHne aToMa 1 NepuoanNyYecKnin 3aKoH. 3-4 4 4 Mogaynb Ne

MeHpeneeBckme YTeHus. 2.TecTnpoBaHue.

1 OCHOBHble MOHATUS 0 XMMUYECKO CBA3M. 5-6 4 4 Bavu-onpocl3o6parkeHmne
3N1EKTPOHHbIX 1
CTPYKTYPHbIX (pOpMYy I
MONEKY .

1 JHepreTuka XMMmMYeCcKnx npoLeccos. 7-8 4 2 Bnvu-onpoc.PewweHune
pacyéTHbIX 3a4au.

1 KUHeTrKa XMMn4yecknx npoueccoB. XmuMmnyeckoe 9-10 4 4 Mogaynb Ne 3.JlTabopaTopHas

paBHOBecKe. paboTa, eé 3awmnTa.

1 PacTBOpbI 1 X XapaKTepucTunka. 11-12 4 4 2 TectupoBaHune.Moaynb Ne
4.NlabopaTopHas paboTa,
eé 3awmnTa.

1 Teopus anekTponnTuyieckon gnccounaumm. CunbHole | 13-14 4 4 TecTupoBaHue.JlabopaTopH

N cnabble 31eKTPOSINTHI. as paboTa, eé 3awunTa.

1 PaBHOBecKe B pacTBOpax rmaponusyowmxcsa conen n | 15-16 4 4 Bany-onpocMoaynb Ne
B ByhepHbIX pacTBopax 5./labopaTopHas paboTa,

eé 3awunTa.

1 KoMmnnekcHble coeanHeHnsa. dopMmupoBaHmne cuctemsl | 17-18 4 4 2 Bnvu-onpocMoaynb Ne
MOHSATWIA O PEAaKLIMOHHON CNOCOBHOCTN KOMMNEKCHbIX 6.JlabopaTopHas paboTa,
COeAVNHEHU N OKNCINTEIbHO-BOCCTaHOBUTESIbHbIX eé 3awumTa.
peakunn C X y4acTmnem.

1 MpomMexxyTo4yHasa aTTecTayums. 18 0,35 35,65 JK3aMeH B YCTHOW hopme.

2 OKNCANTENbHO-BOCCTAHOBUTESIbHbIE MPOLLeCChl U UX 1-3 4 19 1 lMpoBepka fomallHero
XapakKTepucTuka. 3apaHuda. OT4yeT no

nabopaTtopHoi paboTe.

2 DNeKTpPOoJSIN3 pacTBOPOB U pacnsaBoB. YpaBHeHUe 4-5 4 13 1 Bnvu-onpoc. OT4eT no
HepHcTa. Koppo3us meTannos. nabopaTtopHon paboTe.

2 Obume cBONCTBa MeTasJIOB U HEMETAJJIOB. XUMUs 6-8 4 6 1 Bnnu-onpoc.OT4eT no
MEeTasJIOB U HEMETasIJIOB B MOel NpothecCnoHasIbHON nabopaTtopHoi paboTe.
0eATeNbHOCTU. O6cy>xaeHne [OKIanos.

KoHKypC 3cce.
2 3nemMeHTbl 1-2 rpynn MNC - weno4YHble U Weno4YHOo- 9-10 4 6 1 lMpoBepka fomallHero
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Cem Paspen oMcUMNINHDbI Hepen 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
3eMesibHble MeTabl. ObLasn XxapakTepucTurKa, 3agaHusa. OTyeT nNo
XUMUNYECKNE CBONCTBA, CNoCcobbl monyyeHus, nabopaTtopHon paboTe.
HaxoXaeHwe B npupoae. PopMmpoBaHue n pa3sutue IKCKYpCUS Ha
CUCTEMbl MOHATUI TEXHOJIOM MW NPON3BOACTBA «EBpOXuM-BMY» .
KOMMJIEeKCHbIX yaobpeHui (Ha npumMepe BenopeyeHck,
«EBpOXUM-BMY>»). KpacHopapckui kpan.

2 AnemeHTbl 3 rpynnbl MNC. Obwasn xapakTepucTuka, 11 4 6 1 lMpoBepka fAomallHero
XMMUYecKne CBONCTBa, CNOCobbI MonyyeHus, 3agaHuda. OT4yeT no
Hax0XX[EeHWe B Npupoae. nabopaTtopHoi paboTe.

2 AnemeHTbl 4 rpynnbl MNC. Obwasn xapakTepucTuka, 12 4 6 1 Bnvu-onpoc. OT4eT no
XMMUYecKne CBONCTBa, CNOCobbI MoayyeHus, nabopaTtopHomn
HaxoXX[ieHune B NpupoLe. paboTe.ObcyxxaeHne

OOKJ1aJ0B.

2 nemMeHTbl 5 rpynn MNC. ObLwaa xapakTeprucTuka, 13-14 4 6 lpoBepka gomaluHero
XMMUNYECKMe CBONCTBa, CNocobbl Mosy4yeHus, 3agaHusa. OT4yeT no
Hax0XX[EeHVe B npupoae. nabopaTtopHon paboTe.

2 3nemeHTbl 6 1 7 rpynn MNC. Obwaa xapakTepucTuka, 15-16 4 6 lMpoBepka fomallHero
XMMUNYECKMe CBONCTBa, CNocobbl Mosy4yeHus, 3agaHusa. OT4yeT no
Hax0XX[EeHWe B Npupoae. nabopaTtopHon paboTe.

2 [MpoMexyToyHas aTTecTaums: 16 0,35 35,65 JK3aMeH B YCTHOW chopme.
UTOro: 68 102 0.7 71.3 10

5.3.CTpyKTypa AMCUMMNANHBI A8 O4HO-3204HON hopMbl 06yHeHUs.
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Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
Nb

1 2 4 5 6 7 8 9 10 11
1 OCHOBHble KJ1laCCbl HEOPraHNYeCKUX COeaNHEHUN. 2 4 2 1
1 CTpoeHne aToMa 1 Mepuognyecknii 3aKoH. MeHgeneeBckne YTeHus. 2 4 2 1
1 OCHOBHbIE NOHATUS 0 XMMUYECKOW CBA3W. 2 4 2 1
1 SJHepreTuka XMMmMYeCcKnx NpoLeccos. 2 2 2 1
1 KUHeTrKa XMMNYEeCKUX NpoLeccoB. XMMNUYECKoe paBHOBECKE. 2 2 2 1
1 PacTBOpbI U NX XapakTepucTuka. 2 2 2 1
1 Teopunsi SINEeKTPONUTMYHECKON anccoumaumn. CunbHble N ciabble 31eKTPOINTHI. 2 2 2 1
1 PaBHOBecKue B pacTBOpax rmapoamn3yLmnxcsa conen n B 6ydepHbix pacTBopax. 2 2 2 1
1 KomnnekcHble coegnHeHns. PopMupoBaHMe CUCTEMbI MOHATUA O peaKLMOHHON cnocobHoCTH 2 2 2 4




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

KOMMEKCHbIX COeANHEHW N OKNCANTESIbHO-BOCCTAHOBUTE/IbHbLIX PeaKLMn C X YHacTUEM.

1 MpomMexxyToYyHasa aTTecTauums: 0,35 35,65

2 OKNCANTENIbHO-BOCCTAHOBUTEJ/IbHbIE MPOLLECChl U NX XapaKTepuUCcTuKka. 4 4 4 4

2 D1eKTPOoJIN3 pacTBOPOB U pacnsaBoB. YpaBHeHUe HepHcTa. Koppo3nsa MeTansios. 2 2 2 5

2 O6ume cBONCTBa MeTasI0B N HEMETaIJI0B. XMMUA MeTaslJIoB 1 HEMETaJ1I10B B Moen 2 2 2 5
NpogecCnoHasIbHOWN AeATesIbHOCTH.

2 3nemeHTbl 1-2 rpynn MNC - wenoyHble 1 WenoyYHo-3eMesibHble MeTasbl. ObLas XxapakTepucTuka, 2 2 2 5
XMMUYecKne CBONCTBa, CNOCOobbI Moly4eHns, HaxoxkaeHne B npupoge. PopMnpoBaHMe N pa3Butume
CUCTEMbl MOHATUIN TEXHOJIOr MW NPOU3BOACTBa KOMIMJIEKCHbIX yA0bpeHun (Ha npuMmepe
«EBPOXUM-BMY>»).

2 AnemeHThbl 3 rpynnbl MNC. Obwan xapakTepncTuka, XMMnyeckmne CBOMCTBa, CNOCOobbI NoNyyYeHns, 2 2 2 5
HaxoXXAeHue B npupoge.

2 dnemeHThbl 4 rpynnbl MNC. Obwan xapakTepucTruka, XMMnyeckme CBONCTBa, CNOCOobbI NosyyYeHuns, 2 2 2 10
HaxoXX[eHne B npupoae.

2 AnemeHThl 5 rpynn MNC. Obwas xapakTepucTuka, XMMn4yeckne CBOMNCTBa, CNocobbl MoyyYeHus, 2 2 P 10
HaxoXXAeHue B npupoje.

2 3nemeHTbl 6 1 7 rpynn MNC. Obwaa xapakTepucTmka, XMmMmmnyeckmne CBONCTBa, CNocobbl NoayyveHus, 2 2 2 10
HaxoXX[eHue B npupoge.

2 MpomMexxyTo4yHasa aTTecTayms: 0,35 35,65
UTOrro: 36 42 36 0.7 71.3 66

9/57




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 OCHOBHbIE KJlacChl 4 4 3agadun xmmMumn. OMNK-1.1; OMNK-1.2; OlMNK-6.2; | 3HaTb: COCTaB Ka)a0ro JNlekumns-6ecena

HeopraHn4ecKunx Knaccundgukaums OlNK-6.1; OMNK-6.3; OlNK-6.4; | knacca BeLlecTs,

CoeaNHEeHN. HeopraHN4YecKnx BELLECTB. Knaccungukaumio,
OCHOBHbIE KJlacChl PuU3nYecKMe n XMMmn4eckmne
HeopraHN4YecKunx BeLLecTB. cBolcTBa. YMeTb:
OKcupbl: cocTas, CTpPOeHME, COCTaBNATb hopMy bl
CBOWCTBA, NoJsyyYeHue, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; KNCNOTbI: XMMUYECKNX peakLumnii,
COCTaB, CTPOEHMeE, XapaKTepn3yoLwmx
CBOWCTBA, NoJsyyYeHue, XUMNYECKne CBONCTBA 1
HOMeHKaTypa; cnocobbl nonyyvyeHus.
rMAPOKCUAbI: COCTaB, BnapeTtb: HaBblkaMu
CTpOeHue, CBONCTBA, 0606LeHNa Nony4eHHoM
rnony4yeHune, HOMeHKNaTypa; MHpopMauumn.
COJIN: COCTaB, CTPOEHMeE,
CBOWCTBA, NoJsy4YeHue,
HOMeHKaTypa.

1 CTpoeHune atoMa un 4 2 CTpoeHune atoMa un OlK-1.2; OMK-1.1; OMNK-1.3; | 3HaTb: OCHOBHbIE Cnanpg-nekums

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

OlNK-6.2; OlK-6.3; OlNK-6.4;

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.
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
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nepnoan4yeckon cucTeme.
OCHOBHbIE MOHATUS O 2 Buabl xumnyeckom cesasm u | OMK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: Pa3aHOBUAHOCTMU Nekuuns-6ecena
XVMWNYECKOW CBA3N. CTPOEHne MOoJIeKyl. OlMK-6.1; OMNK-6.2; OMNK-6.3; | cBA3EM N Ux
CoBpeMeHHble Teopun OlK-6.4; XapaKTepuCTUKU, OCHOBHbIE
obpa3oBaHNA XMMNYECKON TUnbl rMbpuansaumm
cBA3UN. KoBaneHTHas CBA3b: 3/1IeKTPOHHbIX 06/1aKO0B.
nonsipHas, HenonspHasa n CyliecTByioLme Teopun
UX XapaKTepUCTUKN. obpa3oBaHMsA pasINYHbIX
O6MEeHHbIN N LOHOPHO- cBsizeil. YMeTb: COCTaBNATb
AKLLeNTOPHbIN MeXaHN3Mbl 3N1EKTPOH- Hble 1
obpa3oBaHus cBa3n. MeTon CTPYKTYpPHbIe hopMyJibl 1
MOJIEKYISipHbIX opbuTanen. n3obpaxxaTtb
MoHHas cBA3b. BaH-gep- NPOCTpPaHCTBEHHOe
Baanbcosbl CUIbI. CTPOEHMEe MONeKyN.
MeTannnyeckas cBf3b. BnageTb: HaBblkamu cbopa
BopooponHas cBf3b. N aHann3sa nHgopmaumnn.
MexxmonekynsapHas u
BHYTPUMOJIEKYISIPHas
CBS3WU.
JHepreTnka XMMmn4ecknx 2 OcCHoOBHble 3akoHOMepHOCTK | OMK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: npouecchl Nekuunn-smnsyanusaumnm
npoLeccos. npoTeKaHna XMMNYeCKnX OlK-6.1; OMNK-6.4; OlMNK-6.3; | npoTEeKaHs XUMUYECKUX
peakunn. JHepreTuka peakunn. IK30- 1
XMMUYECKMX NPOoLILeCCOoB. 3HOO0TepMuYyeckme
3akoH lecca n cnepcTeuns peakuuu, cnencTens
n3 Hero. PacyeTbl No 3akoHa ecca n meToauKy
TEPMOXUMUNYECKNM pacyeTa no HUM.
ypaBHeHuaM. MNoHsaTre 06 notpebutenen,
SHTPOMUN U HTANLMNN. conepxxaHue. YMeTb:
SHeprusa 'vbb6ca. noJsib3oBaTbCsA Tabanuamm
CTaHOapTHble CTaHAapTHbLIX 3N1eKTPOAHbIX
TepMoAnHaMn4eckne NOTEHLWaN0oB dHTaNbNMN U
BEJINYUNHBI. 3HTponuu. BnageTb:
HaBblkamMu cbopa u
0bpaboTkm nHhopmauunm.
KnHeTuka XmuMmn4eckumnx 2 KnHeTuka XuMmn4eckumnx OMNK-1.1; ONK-1.2; OMNK-6.2; | 3HaTb: chopmybl Ans Nekuuns-6ecena

npoLeccos. XuMmniyeckoe
paBHOBecue.

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

OlK-6.3; OlK-6.4;

pacyéTa CKOpPOCTU peaKkunmn
B FOMOreHHbIX N
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
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peakuuun B 3aBUCMMOCTU OT
yCJIOBUIN peakumu.
PacTBOpbl U nx 4 2 Obuiee npeacTaBieHne o OlK-1.2; OMK-1.3; OlMNK-6.1; | 3HaTb: Teopuio Nekuuns-becena
XapaKTepucTuka. pacTBoOpax; npouecc OlNK-6.2; OMNK-6.3; OlNK-6.4; | pacTBOpPEeHUs BeLLecTB C
pacTBOpeHus. pPasI4HON XUMUNYECKON
KonnyecTtBeHHas CBA3bIO; haKTopbI,
XapakTepucTurka BAMSAOLWMNE Ha
pacTBOpOB. PacTBOPUMOCTb pacTBOPMMOCTb BeLLecCTB.
BewecTs. Ocmoc. YMeTb: onpenenaTb
3amMep3aHue N KuneHue KOHLEHTpauun BewecTB rno
pacTBOpPOB. dopMysiaM; NoJsib30BaTbCA
TabINYHBIMY 3HAYEHNSAMN
36ynnnockonnyeckux n
KPUOCKOMNYECKNX
MOCTOSAHHbLIX. BnageTb:
HaBbIKaMu MPUroTOBIEHUSA
pacTBOPOB pa3/INYHOMN
KOHLEeHTpauuu.
Teopus 4 2 PacTBOpbl 371€KTPOSINTOB. OMK-1.1; OMNK-1.3; OlNK-6.3; | 3HaTb: Teoputo CBaHTe Nekumns-becena
3NEeKTPONNTUNYHECKON Teopus OlK-6.2; AppeHuyca; popmyJibl ANA
anccouvaumun. CunbHble 1 3NEKTPONNTUNYHECKON onpeneneHus cTerneHun
cnabble 3N1eKTPONTLI. ounccounauunn. CunbHble n ounccouvauunm
cnabble 31eKTPOSINThI N UX 3/IEKTPOSINTOB. YMeTh:
OCHOBHbIE XapaKTepUCTUKN. pasnuyaTb CUJIbHbIE N
MoHHasa cuna pacTBOpPOB. cnabble 3NeKTPOINTHI,
KOHCTaHTBbI gnccoumannm. NCMOJIb30BaTb MOHATUA
3akoH pa3baBneHus WOHHOWN CU/bl pacTBopa 1
OcTBanbAa. KOHCTaHTbI Anccoumaumnu.
BrnapeTtb: HaBblKaMu
onpeneneHus pH pacTeopa.
PaBHOBecue B pacTBopax 4 2 MOHHbIe peakunu B OMNK-1.3; OMNK-1.1; OMNK-6.3; | 3HaTb: ycnoBus Nekuuns-becena
rMaposN3yloLWMXCa CONen n pacTBopax. Peakuunmn OlK-6.2; OMNK-6.1; OMNK-6.4; | npoTeKkaHns peakummn
B ByhepHbIX pacTBOpax. WOHHOro obMeHa. MIoHHO- WOHHOro obMeHa;
MOJIEKYJISIPHbIE YPABHEHMS. onpepeneHne rmaponmnsa;
Peakuunn c obpasoBaHnem cocTaB BygepHbIx
ocajka. pacTBOPOB. YMETb:
[a3oBbloennTesbHble onpenenaTb
peakuuun. MloHHOe KOJINYEeCTBEHHbIE
rnpovssefeHne BoAbl. XapakTepuc- TUKu
BonopopgHbIn NokasaTesnb. pPacTBOPOB MMAPOIN3YIO-
LKnxcs cone n bydepHbix
cMmecen. BnapeTb:
HaBblKaMu COCTaBJIeHNsA
npocTenwmnx 6ydepHbix
cMmecen.
KoMnnekcHble coeanHeHus. |4 2 KooponHaumnoHHble OlNK-1.2; OMNK-1.3; OlNK-6.3; | 3HaTb: Teoputo BepHepa, Nekuunn-snsyanusaymm

dopMMpoBaHMe CUCTEMbI
MOHSATUIA O PeaKLMOHHOWN

coeanHeHuns. OCHOBHbIE
MoJsIoXKEeHNs

OlK-6.2; OMNK-6.4;

HOMEHKNaTypy
KOMIMJIEKCHbIX BELLeCTB,
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CMOCOBHOCTN KOMMIEKCHbIX KOOPAMNHALUNOHHOM Teopuun. KOOPANHALMOHHYIO CBA3b.
COEONHEHUN N OKUCTINTESb OCHOBHbIE TUMbI U YMeTb: onpenensaTb
HO-BOCCTAHOBUTENbHbIX HOMeHKaTypa KOHCTaHTY CTOMKOCTU "
peakuun C nx y4acTtumem. KOMMJIEKCHbIX COeANHEHWNA. HeyCTONYMBOCTU
MN3omMepus KOMMNNEKCHbIX KOMMJIEKCHbBIX COeANHEHWA.
coenunHeHun. NMpupopa BnageTtb: HaBblKaMu
XUMNYECKOWN CBA3N B MoJsly4eHNs KOMMJEKCHbIX
KOMMJIEKCHBIX COeaNHEeHN.
COoeiNHEeHMSAX.
YcTON4YMBOCThH
KOMMJIEKCHbIX COeANHEHMNI
B pacTBoOpax.
MpomexxyToyHas
aTTecTauus - 3Kk3aMeH B
yCTHOW hopme.
OKncnnuTenbHo- 2 OKncnnTenbHo- OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: Teopuio OBP, cxembl | Cnang-nekums
BOCCT@HOBUTEJIbHbIE BOCCT@HOBUTEJIbHbIE OMNK-6.2; OMNK-6.3; MOBeAEHNSA BaXKHENLLNX
rnpouecchl U nx peakunun. OCHOBbI OKNCNINTENen B pacTBoOpax
XapaKTepucTumka. 31eKTpoXuMumn. OKnUcneHmne C pa3HbIM 3HaYeHueMm pH.
M BOCCTaHOBJIEHME. YMeTb: onpenensaTb
Knaccundgukaums npoaykTel OBP, cocTaBnaTb
XUMNYECKUX pPeakuun. cxembl OBP. BnageTsb:
CocTaBsieHMEe ypaBHEHUN O MeTOo4aMMn 3JIEKTPOHHOr 0
KUCAUTENbHO- 6anaHca n nonypeakummn
BOCCTAHOBUTEJIbHbIX nnsa nopbopa
peakunn. BaxHenwne KoappuumneHTos B OBP.
oKucAnTenn n
BOCCTAHOBUTEJIN.
SNeKTposnN3 pacTBOPOB 1 2 CyLHOCTb 3N1eKTponm3a. OlK-1.1; OMNK-1.2; ONK-6.2; | 3HaTb: npaBuna paspagku |Jlekuum-susyannsaumm
pacnfiaBoB. YpaBHeHMue DNeKTpOosn3 pacnsiaBoB 1 OMNK-6.1; OMNK-6.3; OlNK-6.4; [ noHOB Ha KaTo4e 1 aHoAe,
HepHcTa. Koppo3us pPacTBOPOB. 3aKOHbI CTaHOapTHbIE 3/IEKTPOAHbIE
MeTaJlJIoB. 3/1eKTPOn3a. XuMmnyeckmne noTeHuVanbl, pag
WCTOYHUKWN dHEeprun Hanps>XeHWin MeTannos.
FanbBaHMYeckue YMeTb: onpenensTb
3/IEMEHTbI. DNEKTPOLHbIE peajibHble NoTeHUManbl
noTeHuwnanbl n pasfNYHbIX CUCTEM,
3/1IEKTPOABMIKYLLNE CUSIbI. NCMoNb3ysa ypaBHEHME
Pap Hanps»xeHnn HepHcTa; cocTaBnATh
MeTannos. Koppo3us CXeMbl pa3fiInyHbIX TUMOB
MeTaJlJIoB. KOpPpO3MN METaJIOB.
BnapeTtb: HaBblkaMu
CoCTaB/IeHNS NPOCTENLLNX
raJibBaHN4YeCKunx
3J/IEMEHTOB.
Obuire cBONCTBa MeTaslJloB 2 MeTannbl n nx BaxkHenwme |OMK-1.2; OMK-1.3; OMNK-1.1; [ 3HaTb: NoN0XXeHNe Nekuuns-becena

n HeMeTaslJioB.

coeuHeHMS.
XapaKTepucTmka MeTassioB
rnaBHbIX N MOBOYHbIX

OlK-6.2;

MeTaJIJIOB 1 HEMETAaJIJIOB B
nepuognyeckon cuctemMe u
CTPOEHMEe NX aTOMOB.
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nogrpynn: ocobeHHoCTHU OcobeHHOCTUN CTpoeHUS
CTPOEeHNs aTOMOB aTOMOB 3JIEMEHTOB
MeTaslJIoB raBHbIX rnaBHbIX N MOBOYHbIX
noarpynmn. HemeTtannbl n nx noarpynn. YmeTsb:
Ba)KHenLwune coegnHeHns. COCTaB/IATb YpaBHEHUSA
Obwune usmnyeckue un XUMUYECKNX peakuuni,
XMMUYecKne CBONCTBA XapaKTepusyoLmnx
HeMeTannoB. MNonoxxeHns cnocobbl X NONy4YeHNS n
HeMeTaJlJ1IoB B cBoncTBa. Bnagets:
nepnoan4yeckon cucTeme. HaBblKaMW BbINOJIHEHNS
MNonyyeHne HemeTannoB.. XVMUYECKNX peakLumi,
XapakKTepusyoLwmx nx
CBOWCTBA.
dnemeHTbl 1-2 rpynn MNC - 2 OcobeHHOCTU CTPOEHUS OlK-1.2; OMNK-1.1; OMNK-1.3; | 3HaTb: CTPOEHWe aToOMOB Nekuna-6ecena
LesloYHble 1 L eNIoYHbIX N LeNoYHo- OlK-6.3; OMNK-6.4; OlMNK-6.2; | snemeHTOoB 1 1 2 rpynn
LenoYyHo3eMeNbHble 3eMe lbHbIX MeTasloB; rnaBHbIX MOArpynn B
MeTannbl. ObLwasn XMMUYyeckne CBONCTBA, CTaunoHapHOM n
XapakKTepucTuka, pacnpoCcTPaHEHHOCTb, BO36y>XAEeHHOM
XMMUYyeckne CBONCTBA, OCHOBHble CN0CO6bI NX COCTOSAHUNAX; NX
cnocobbl nosly4yeHus, NnoJly4yeHns; CoeANHEHNS: OT/INYNTESIbHbIE
HaxoXXAeHwve B npupoje. rmapuabl, oKCUAabl, 0cobeHHOCTU. YMeTb:
rMapoKCuAabl; pacno3HaBaTb 3/1€MEHThbI C
npakTunyeckoe MOMOLLIbIO NJIAMEHHON
npuMeHeHue. doToMeTpun BrageTb:
HaBblkaMWN COCTaBJ/IEHNS
XUMNYECKNX peakuum,
XapaKTepusyoLmnx
CBOWCTBA 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.
3nemMeHThl 3 rpynnsbl MC. 2 O6uan xapakTepucTumka OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: CTpPOEHMe aTOMOB Nekuunn-sn3syanusaunm

Oblas xapakTepucTuka,
XMMUYyeckne CBONCTBA,
crnocobbl nonyyeHus,
HaXxoXX[leHne B NpUpoLeE.

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

OlK-6.1; OMNK-6.2; OMNK-6.3;
OMnK-6.4;

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
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copnep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

peakuun,
XapaKTepn3yoLmnx
CBOWCTBA 3JIEMEHTOB 1"
Crocobbl NX MNONyYeEHUS.

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;
OMNK-6.1; OlK-6.2; OMNK-6.3;
OlK-6.4;

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.

Cnanpg-nekums

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;
OlNK-6.1; OlK-6.2; OMNK-6.3;
OlK-6.4;

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.

Nekuuns-6ecena

nemMeHTbl 6 1 7 rpynn MNC.

Obuan xapakTepucTuka,
XUMUNYECKNe CBONCTBA,
cnocobbl noslyyYeHus,

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

ONnK-1.1; OMNK-1.3; ONK-1.2;
OrlK-6.3; OMNK-6.1; OMNK-6.4;
OlnK-6.2;

3HaTb: XMMU4eckne
CBOWCTBA
KOHLLEHTPUPOBAHHON 1
pa3baBneHHON CcepHOM

Nekuunn-sn3syanusaumnm
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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 - sK3aMeH B
yCTHOW hopMe.

NTOrO:

68

36
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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 CocTaBnieHne CxeM B3anMOrpeBpaLLeHnn Mexay Kiaaccamu HeopraH4eCKux BeLLecTs. 2
COeNHEHUN.
1 CTpoeHve aToMa 1 NepruoamnyecKnin 3aKoH. KBaHTOBO-rpaunyeckne gopmynbl atomos d- n f-anemeHTOB. 2
MeHpeneeBckne 4TeHus.
1 OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. KpucTananyeckme peleTk N arperaTHoe cCoOCTOsH/E BELLLeCTBa. 2
1 SHepreTnka XMMmU4eCKnX npoL,eccos. Tennoson 3PMEKT XUMNYECKNX peaKLnii. 2
1 KuHeTnka XnmMm4eckmnx npoL,eccos. 3aKOoH AeNCTBYIOLWMNX Macc. 2
XvMunyeckoe paBHoBecuHe.
1 PacTBOpbI 1 X XapaKTepucTuKa. KonnvraTvBHble CBONCTBa PacTBOPOB. 2
1 Teopus 3N1eKTPOANTUYECKON Anccoumanmn. WNoHHoe npon3seneHue Boabl. BooopoaHbI NokasaTesb. 2
CunibHble 1 cnabble 31eKTPOINThI.
1 PaBHOBecue B pacTBOpax rmaposin3yoLmnxcs Onpepenenne pH BydepHbIX pacTBOPOB. 2
conen n B bydepHbIX pacTBopax
1 KomnnekcHble coegnHeHns. PopMmuposaHmne PacyeTbl KOHCTAHT HECTOMKOCTWN N YCTOMYMBOCTWN KOMMIEKCHbBIX COeANHEHWNIA. 2
CUCTEMbl MOHATUN O peakLMOHHON
CNOCOBHOCTU KOMMJIEKCHbIX COeANHEHUNA 1
OKUC/INTENbHO-BOCCTAHOBUTE/IbHbBIX peakLuuni ¢
MX y4acTuem.
1 [MpomexxyTo4yHaa aTTecTauus: 3Kk3aMeH B
YCTHOW chopme.
2 OKUCANTENbHO-BOCCTAHOBUTENbHBIE Npouecckl | CocTaBneHne OBP MeToaoM nonypeakumin. 4
N NX XapakTepucTuKa.
2 D1eKTPon3 pacTBOPOB U pacnsiaBoB. PelueHune pacyéTHbIX 3a4au. 2
YpaBHeHune HepHcTa. Koppo3uns MeTasios.
2 Ob6Lme cBOMCTBa METa IJIOB U HEMETaJJ10B. PelieHne pacyéTHbIX 3a4au. 2
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 PelueHune pacyéTHbIX 3a4au. 2
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 PelieHune pacyéTHbIX 3a4au. 2
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHTbl 6 1 7 rpynn MNC. Obwasn PelleHmne pacyéTHbIX 3a4au. 2
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHuMe NpakTUYEeCKUX 3aHATUN O6beM B Yacax
[o]::]e) 390 0390
1 2 3 4 5 6
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
MpomeXyTo4yHasa aTTecTaums: 3K3aMeH B
yCTHON chopme.
NTOro: 36
CUMYNALMOHHbIE 3aHATUA, UX HAUMEHOBaHUe, coaep>kaHue U o6bLeM B Yacax
Cem Ne pazpena pMCUUNIINHDbI HanMeHOBaHue CUMYNALMOHHDbIX 3aHATUNA O6beM B Hacax
(0] ]e) 390 03d0
1 2 3 4 5 6
Cnmyns
LIMOHHbI
e
3aHATMSA
y4ebHbl
M
niaHom
He npen
ycMoTp
€Hbl.
NTOro:
5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax
Cem Neo paspena aUMCUUNINHDbI HaumeHoBaHue nabopatopHbix paboT 061bemM B Hacax
0o®0 390 0390
1 2 3 4 5 6
1 OCHOBHbIEe K/1TaCCbl HEOPraHN4YecKux Knaccbl HeopraHu4yeckmnx BeLllecTB: OKCUAbl, OCHOBAHUSA, KNCNOTbI, COJIN. 4 4
COeIHEHNN.
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. KBaHTOBO-rpaunyeckne gopmybl pa3iMyHbIX aTOMOB. 4 4
MeHpOeneeBCKNe YTeHUs.
1 OCHOBHbIE MOHATUSA O XUMNYECKOW CBA3M. SJIEKTPOHHbIE, CTPYKTYPHbIE N MPOCTPAHCTBEHHbIE (DOPMYJIbl MOJIEKY 1. 4 4
1 SHepreTnka XMMMYeCKNX NpoL,EeccoB. TepMoOMHaMmyeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakumii: SHTaNbnuns, SHTPONnS, 4 2
3Heprus MNmbbca.
1 KuHeTnKa XnMmn4eckmnx npoL,eccos. CKOpOCTb XMUYECKNX peaKLni, XMMN4YeCcKkoe paBHOBECHKE. 4 2
XnMu4yeckoe paBHoBecue.
1 PacTBOpbLI N NX XapaKTepucTuka. MpuroToBaeHne pacTBOPOB Pa3JIM4HON KOHLEHTpaLuu. 4 2
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

Teopust 3NEKTPONUTUHECKON AuccoLnauum.
CunbHble 1 cabble 31eKTPOJSINTHI.

Peakuun noHHoro obmeHa.

4

2

PaBHOBecue B pacTBOpax rMaposn3yoLWmxXcs
conen n B byepHbIX pacTeopax

Frmaponuns conen.

2

2

KoMnnekcHble coeanHeHns. ®opmmposaHmne
CUCTEMbI MOHATUIN O peakLMOHHON
CNOCOBHOCTN KOMMEKCHbIX COeANHEHUN 1~
OKNCNNTESIbHO-BOCCTAHOBUTENbHbIX PeakL i C
MNX y4acTUeM.

KoopAnHauVOHHbIe coegnHeHNs.

MpomeXxyToyHaa aTTecTaums - 9Kk3amMeH B
yCTHOWN hopme.

OKNCANTESIbHO-BOCCTaHOBUTE IbHbIE NPOLEecChl
N NX XapaKTepPUCTUKa.

OKNCANTENIbHO-BOCCTAaHOBUTEIbHbIE peakuuu.

20

DNeKTposI3 pacTBOPOB U pacnJsiaBos.
YpaBHeHne HepHcTa. Koppo3us meTasios.

D/1eKTPO/IM3 PacTBOPOB 1 Pacr/iaBoB CoJieln.

12

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

XnMun4yeckme CBONCTBaA MeTaJI/IOB N HEMETAJI/OB.

AnemeHThbl 1-2 rpynn MC - weno4Hole n
LLlesIoYHO-3eMeNbHble MeTasbl. Obuias
XapaKTepucTrKa, XuMnyeckmne CBOMCTBa,
cnocobbl Nony4yeHns, HaxoXXAeHne B npupoae.
DopMUpoOBaHME U Pas3BUTUE CUCTEMbI MOHATUN
TEXHOJIOrnM NPOn3BOACTBA KOMIMJIEKCHBIX
ynobpeHun (Ha npuMmepe «EBpoxmM-BMY»).

LLlenoyHble 1 Weno4YHOo-3eMesibHble MeTaslbl.

dnemeHTbl 3 rpynnsl MNC. O6was
XapaKTepucTrKa, XuMnyeckmne CBOMCTBa,
Ccnocobbl NoayYeHns, HaxoXXAeHne B Npupoae.

ANIOMUHUIA 1 €ro COeANHEHUS.

dnemeHThl 4 rpynnsl MNC. O6was
XapaKTepucTrKa, XuMnyeckmne CBOMCTBa,
Ccnocobbl NoayYeHns, HaxoXXAeHne B Npupoae.

CoelHEHWS yrieposa U KPeMHUS.

dnemeHTbl 5 rpynn MC. Obwas
XapaKTepucTrka, XMMrn4yeckre CBONCTBa,
cnocobbl Mosly4YeHNs, HAX0XKAEHME B NMpupoe.

A30T 1 a30THasa KucnoTa.

dnemeHTbl 6 1 7 rpynn MNC. Obwas
XapaKTepucTuka, XuMmnyeckme CBOMCTBA,
Ccnocobbl NoayYeHns, HaxoXXAeHne B Np1poae.

[anoreHbl X coegnHeHUs.

MpomMexxyTo4yHas aTTecTaumsa: SKk3aMeH B
YCTHOWN chopme

WUTOro:

102

42

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)
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KypcoBble npoekTbl (paboTbl) y4ebHbIM MIaHOM He MPenyCcMOTPEHbI.
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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. 2 2
COeJIHEHNN. Hepens
1 CTpoeHune aToMa 1 MepuognyecKnii 3aKoH. XapaKkTepuncTmkKa 3/1IEMEHTOB MO MOJIOXXEHUIO B MEPNOANYECKON CUCTEME. 3
MeHpeneesckne YTeHus. Hepens
1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. OnpepeneHve Buaa CBA3N B Pa3/INYHbIX COeANHEHNAX. 4 1
Hepens
1 SHepreTnkKa XMMmMYeCKnX npoL,eccos. PelleHne pacyeTHbIX 3agay. 6 1
Hepens
1 KuHeTnka XnmMm4eckmnx npoLeccos. PelueHune 3agay Ha onpefeneHne CKOPoCTU U CMeLLeHne XMMN4YeCcKoro paBHoOBeCHUs. 8 1
XvMunyeckoe paBHoBecuHe. Hepens
1 PacTBOpbl 1 X XapaKTepucTuka. PelweHune 3apgay Ha onpegeneHne pasnyHbIX BUAOB KOHLUEHTpaLmu. 10
Hepens
1 Teopuns 31eKTPONTUHECKON ANCcounaLmm. OnpegpenieHne NOHHOM aKTUBHOCTU PacTBOPOB, CTEMEHN N KOHCTaHTbl ANCCOLNaL K. 12
CunbHble 1 cnabble 3N1eKTPOANTHI. Hepens
1 PaBHOBecue B pacTBOpax rmaposin3yoLmnxcs CocTaBrieHMEe CXEeM pPas3/INYHbIX TUMOB rMApoaun3sa. PewieHne 3agay Ha onpegeneHue 14 2
coner n B bydepHbIX pacTBoOpax pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMnnekcHble coeanHeHns. dopMmmposaHmne BbinonHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYpPbl KOMMANEKCHbIX COeQUHEHNN. 16 1 8
CUCTEMbI MOHATUN O peakLMOHHON PelueHne 3anay Ha HaX0XAEHNE KOHCTaHTbl yCTOWYMBOCTN. Hepens
CNOCOBHOCTM KOMMJIEKCHbIX COeANHEHUN 1
OKUNCNNTESIbHO-BOCCTAHOBUTENbHbBIX peakLuuini C
MX y4acTuem.
1 MpomeXyTo4yHaa aTTecTaums - SKk3aMeH B
yCTHOW hopme
2 OKUCANTENbHO-BOCCTAHOBUTENbHBIE npouecchl | CocTaBneHne ypasHeHun OBP meTogoM nonypeakunn. 2 9
M NX XapakTepUCcTuKa. Hepens
2 31eKTpoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 4 10
YpaBHeHVe HepHcTa. Koppo3us MeTas1oB. HepHcTa. Hepnensa
2 ObLime cBOMCTBa MeTa/lJIOB U HEMETaJ1J10B. BbinoNHeHMe pa3inyHbIX CXeM NpeBpaLleHnii, XapakTepm3yowmx MeTaabl 1 6 0
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. 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. 10 15
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 12 1 0
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 1 0
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 4 10
XapaKTepucTuKa, XuMnyeckmne CBONCTBa, Hepens
Ccnocobbl NoayYeHns, HaxoXXAeHne B NpMpoae.
2 MpomeXyTo4yHaa aTTecTaums: 3K3aMeH B
YCTHOWN chopme
NTOro: 10 66
5.9. KaneHpapHbin rpacdukK BocnuTaTesibHOW paboTbl N0 AUCUUNJIUHE
Moaynb HJaTa, MecTo npoBeneHus Ha3BaHue meponpuaTusa ®dopmMma nposeneHus OTBeTCTBEHHbIA JocTuxXeHus
MeponpuaTus obyualowmuxcsa

Mopyneb 1 lNpoekTHasa n npoe
KTHO-UccnenoBaTesibCcKas
fessTenbHOCTb obyyaroLmxcs

OkT56pb 2023, PIrEOY BO
«MITY».

MeHaeneesckme 4TeHUs.

Kpyrnbin cton
(vHaMBMAYyanbHO-rpynnosas)

CTtanbHasa M.WU.

OMK-1.1; OMNK-1.2; OMNK-1.3;
OlNK-6.1; OMNK-6.2; OlNK-6.3;
OlK-6.4;

Mopyneb 1 lNpoekTHasa n rnpoe
KTHO-UccnenoBaTesibCcKas
nesATenbHOCTb obyyatoLmxcs

Hekabpb 2023, dre0Y BO
«MI'TY»

dopMMpoBaHNE CUCTEMBI
MOHATUIA O PeaKLMOHHOWN
CNOCOBHOCTM KOMMIEKCHbIX
COeAVHEHNN N OKNCSINTENbH
0-BOCCTAHOBUTEJIbHbIX
peakuun C NX y4acTmeM.

Kpyrnbin cton
(vHaMBMAYyanbHO-rpynnosas)

CTtanbHasa M.WU.

OMK-1.1; OMNK-1.2; OMNK-1.3;
OlNK-6.1; OMNK-6.2; OlNK-6.3;
OlnK-6.4;

Mogaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-nccnenoBaTeNbckas
[esTeNbHOCTb

MapT 2024, «<EBpoXuM-BMY»
r. benopeyeHck,
KpacHopapckuin kpai

XnuMust METAJIOB U

HeMeTaJlJIOB B MOeWn
npogeccnoHanbHowm
nesaTenbHOCTU.

KOHKypC 3cce
(vHanBMAyanbLHO)

CTtanbHasa M.WU.

OMK-1.1; OMNK-1.2; OMNK-1.3;
OlNK-6.1; OMNK-6.2; OlNK-6.3;
OlnK-6.4;

Monaynb 3 YyebHo-
nccnenoBaTesibckasn u
Hay4HO-UccnenoBaTesibCKas
nedaTeNbHOCTb

Man 2024, «<EBpoxumM-bMY»
r. benopeveHck,
KpacHopapckui kpaiw

dopmMupoBaHmne N pasBuTue
CUCTEMbI MOHATUN
TEeXHOJIOrnn NPon3BoACTBA
KOMMIEKCHbIX yA06peHuni
(Ha npumepe
«EBpOXUM-BMY>).

IKCKypcus (MHOMBMAYabHO-
rpynnosas)

CtanbHas M.W.

OMnK-1.1; OMNK-1.2; OMNK-6.1;
OlNK-6.3; OMNK-6.4;
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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 http://lib.mkgtu.ru:8002/libdata.php?id=2100048756
TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /
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

546(07) X 46 XuumMuns : METOA. YKa3aHusA no http://lib.mkgtu.ru:8002/libdata.php?id=0000500&DOK=003E
CaMOCTOATESIbHOMY U3YYEHUIO ANCLUNMINH 1B&BASE=0007AA
546(07) X 46 XuMmna : MeTo4. yKasaHusa no http://lib.mkgtu.ru:8002/libdata.php?id=0000657

CaMOCTOATENbHOMY U3YHYEHUIO ANCUUNANH "Xumua" n
"ObLwan n HeopraHuyeckaa xmuMna" gns CTyaeHToB By30B. Y.
1 / Mankon. roc. TeXHOs. NH-T, AAbIr. roc. yH-T ; [cocT.: M.W.
CtanbHasg, T.W. CupgopuHa, A.H. Oxes]. - Mankon : MI'TI,
2003. - 45 c. - Mpwnn.: c. 42-44

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

Ha3BaHue CcblJiKa
54(075.8) 1 64 JinTBnHoBa, T.H. ObLwasa xumMus : 3agaym http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+044
MennKo-bnonornvyeckor HanpasEHHOCTbIO : y4ebHoe 941

rnocobue pna ctyaeHToB By3oB / T.H. JinTeBnHoBa. - PocToB
H/L : ®eHukc, 2014. - 319 c. - (Bbicluee MegnymnHCKoe
obpa3oBaHue). - N'pud: PekomeHpgoraHo 6OY BMO Mepsbliin
MOCKOBCKNI roCyAapCTBEHHbIN MeANLMHCKUIA YHUBEPCUTET.
- Mpwun.: c. 283-315. - 3b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100026968. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 98 3k3. - bubnuorp.: c.
316-317 (17 Ha3B.). - ISBN 978-5-222-22839-5

MwndTaxosa, H.LLU. Obwias n HeopraHnyeckasa XmMns : http://www.iprbookshop.ru/80237.html
yyebHoe nocobue / H.LLU. Mucraxosa, T.M. MeTpoea. - KasaHb
: KazaHCKuMn HaumoHa bHbIN NCCneaoBaTeIbCKUn
TexHonornyeckuin yHmsepcuteT, 2017. - 408 c. - 5bC IPR
Books. - URL: http://www.iprbookshop.ru/80237.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-7882-2174-8

Obwasn n buoopraHnyeckasa xumms : y4ebHoe nocobue / E.WN. | https://znanium.com/catalog/document?id=347323
PsabuHuHa, E.E. 3oToBa, H.M. OBeykuHa [ ap.]. - MockBa :
NHDPA-M, 2019. - 239 c. - 9bC 3HaHuyM. - URL:
https://znanium.com/catalog/document?id=347323. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-107917-1

546(075.8) 0-28 Obwan 1 HeopraHnyeckas XuMums. http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
NabopaTopHbIN NPakKTUKYM : y4yebHoe nocobue gns AA5

6akanaBpos u crieuynanuctos / [C.C. BabknHa n gp.]. -
Mockga : FOpanT, 2012. - 481 c. - (bakanasp. ba3oBbIh Kypc).
- pnd: PekomenpgosaHo ®Ir6OY BI1O

MBaHoB, B. I'. HeopraHnyeckasa xmmus : KpaTkun Kypc / B. I'. | https://znanium.ru/catalog/document?id=453647
MBaHoB, O. H. leBa. - MockBa : KYPC : UHOPA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1946193

546(075.8) P 75 PocuH, U.B. O6wan n HeopraHuyeckas http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
xmuMnsa. CoBpeMeHHbIN Kypc : y4ebHoe nocobue ana AAG

6akanaBpos u crneunanuctos / N.B. PocuH, J1.4. ToMuHa. -
Mockga : FOpawnT, 2012. - 1338 c. - (bakanaBp. ba3oBbli
Kypc). - F'pnd: PekomeHpgosaHo ®IEOY BIMO

Y4yebHO-MeTOANYECKNE MaTEepUabl 418 CaMOCTOATENbHOM paboThl 00yYatloWwmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrPaHNYeHNAM NX 340P0BbA U BOCMPUATUS MHOpMaLmn:
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ONs nuu € HapyLWeHUaAMM 3peHuns:

e B NevyaTHon hopMe yBEIMYEHHbLIM LPUKDOTOM,
B (hopMe 3/1eKTPOHHOr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

e B nevyaTHom opme,
e B (OpMe INEKTPOHHOIr0 AOKYMEHTA.

Ons nuu C HapyLleHnsaMM ONopHO-ABUraTeIbHOro annapaTa:

e B nevyaTHom opme,
e B (hopMe 3/1eKTPOHHOr0 A OKYMEHTa,
e B (hopme ayaunocphanna.
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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

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

o®0

390

0390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-1.1 CuctemaTm3upyeT 1

pPe3yNbTaTbl pacy4eTOB CBOWCTB BELLECTB U MaTepuanos

aHaNM3npyeT pe3yJsibTaTbl XMMUYECKNX SKCNEPMMEHTOB, HabIoAEeHWIA, U3MEPEHNIA, a TaKXKe

34 34 AHannTn4yeckas XmMMms

56 56 Hay4Ho-nccnepoBaTtenbckas
paboTa

12 12 Obuwasn n HeopraHnyeckas
XMMUA

34 34 OpraHunyeckas xmmus

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnuKaunmoHHom paboTsl

8 9 MpeoannioMHas npakTuka

4 7 MeToabl 06paboTku n
BU3yasm3aunn pesysnbTaToB
XMMWNYECKOro 3KCrnepmmeHTa

3 4 OcHoBbl 61oxnummm

7 9 XMUS BICOKOMOJIEKYNAPHbBIX
coeJuHeHNNn

8 8 XMuns reTepounKsios n

OCHOBbI MOJIEKYJIAPHOM
6unonorun

ONK-1.2 MpeanaraeT MHTepnNpeTaLnto pesynbTaToB COBCTBEHHbLIX IKCMNEPVMEHTOB 1 PacYeTHO-TEOPeTNYECKMX paboT ¢
MCMOJIb30BaHNEM TEOPETMNYECKNX OCHOB TPAANLMOHHBLIX U HOBbLIX Pa3fesioB XMMUn

34 34 AHannTnyeckas xmmmsa

4 7 MeToabl 06paboTku n
BU3yasmM3aunn pesynbTaToB
XMMWNYECKOro 3KCrnepmmeHTa

56 56 Hay4Ho-nccneposaTtenbckas
paboTa

12 12 Obuwasn n HeopraHuyeckas
XUMuns

34 34 OpraHunyeckas xmmus

3 4 OcHOBbI 61MOXUMMK

8 9 MogroToBka K npouenype
3aWnThl N Npoueaypa
3aLlNTbl BbIMYCKHOWN
KBaannKaLMoHHoM paboTbl

8 9 MpeponnaomMHas npakTuka

7 9 XMUSA BbICOKOMOJIEKYNIAPHbBIX
coefnHeHun

8 8 XMUSA reTepoLnKsioB u

OCHOBbI MOJIEKYIAPHOWN
6brnonorumn

OMNK-1.3 ®opmMynnpyeT 3ak/04eHNSA U BbIBOAbI MO pe3ysibTaT
SKCMNEPUMEHTAJIbHbIX N pacYeTHO-TeopeTMHeCcKux paboT xnumu

YEeCKOW HanpaBJIEHHOCTU

aM aHaNn3a INTepaTypHbIX AaHHbIX, cobCcTBEHHbIX

34 34 AHanuTnyeckas xmmMms

4 7 MeTogbl 06paboTkn 1
BU3yanm3auum pesysibTaToB
XMMNYECKOro dKCnepnmMeHTa

56 56 Hay4Ho-uccnegoaTtenbcKas
paboTa

12 12 O6lwasn n HeopraHuyeckas
XUMUA

34 34 OpraHuyeckas xuMus

3 4 OcHoBbI broxnmmmn

8 9 MoaroToBKa K npouenype
3alWmnThl 1 Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBaAnuKaLunmoHHom paboTsl

8 9 MpenannaoMHas NnpakTuka
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

XMUA BbICOKOMOJIEKYJISIPHbIX
coenHeHnI

XUMKNS reTepoLmnKIoB 1
OCHOBbI MOJIEKYIAPHON
brnonornmn

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx (oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oOyyeHus HaummeHoBaHue
pesynbTaThbl Hey[noBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLuuun
1 2 3 4 5 6

OlMK-1: CnocobeH pewaTb 3a4a4um NpoecCcMoHasbHON AeATEe/IbHOCTM Ha OCHOBE NCMOJIb30BaHNA TEOPeTUYECKNX 1
MPaKTUYECKUX OCHOB €CTECTBEHHbIX M TEXHNYECKMNX HAyK, @ TAaK)X€ MaTEMAaTUYEeCKOro annaparta

OMK-1.3 ®opMynupyeT 3ak/oHeHNs U BbIBOALI MO Pe3y/ibTaTaM aHann3a AMTepaTypHbIX AaHHbIX, COBCTBEHHbIX
3KCMEPUMEHTAsIbHBIX U PACYETHO-TEOPeTUYECKUX PAaboT XUMUYECKOW HaNpPaBEHHOCTY

3HaThb:
BO3MOXXHOCTU
MporpamMMHbIX
rnakeTos obLiero
(Microsoft) n
cneumnanbHOro
(ChemOffice)
Ha3Ha4vyeHusa ana
paboThbl B
npodgeccruoHa bHO
N nessTenbHoOCTK;
3aKOHOMEpPHOCTH
npoTeKaHns
XUMUYECKNX
rnpoLeccos

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

OomauwHee
3aflaHune, KpaTKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpoChl K
3K3aMeHy.

YMmeThb:
aHan3npoBsaTb
3aKOHOMEPHOCTU
XUMUYECKOro
rnpouecca,
COCTaBNATb
MaTeMaTu4yeckme
MoA4enn TUNOBbIX X
NMUKO-
TEXHOJIOMMYEeCKnNx
rnpoL,eccos

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
ownbKmM

CdopMupoBaHHble
yMeHus

Bnapetb:
6a30BbIMU
HaBblKaMu
MnoAroTOBKM
pesynbLTaToB
npogeccnoHasbHO
N 0eATeNnbHOCTU B
BMAe npeseHTaumin
N OOKNa[oB C
MOMOLLIbIO
COBPEMEHHbIX
KOMMbIOTEPHbIX
TEeXHOJIOr NN,

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH pelwaTb 3ada4n NpodecCcnoHalibHON feAaTebHOCTU Ha OCHOBE UCMOJIb30BaHUA TEOPETUYECKUX 1
MPaKTMYECKNX OCHOB €CTECTBEHHbIX N TEXHUYECKMX HAaYK, @ Tak)Xe MaTeMaTU4eCcKoro annapaTa

OMK-1.1 CuctemaTumampyeT 1 aHaM3nMpyeT pe3ybTaTbl XUMUYECKUX SIKCMEPUMEHTOB, HAbNOAEHN, N3MEPEHWIA, a TakxXe
pe3ynbTaTbl pAacYeTOB CBOMCTB BELLECTB U MaTepnaJsioB

3HaTb: obuwme
MPUHLUWNb
cucTtemMaTmsaumm m
npencTaBsieHUs
MHpopMaLunu,
ocobeHHOCTU
npencTaBsieHUs

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

JomaluHee
3aaHue, KpaTkoe
coobLieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa
KOMMNeTeHUumn
1 2 3 4 5 6
OaHHbIX paboTe, BONpPOCHI K
XMMNYECKOro 3K3aMeHy
3KCNepnmeHTa
YMeTb: NpoBoAUTb | HacTU4YHbIE yMeHNs | HenonHble yMeHUs |YMeHUs NosHble, CchopmMupoBaHHbIe
CTaTUCTUNYECKYIO hornyckatTcsa yMeHus
obpaboTky HebonbLLne
pe3ysbTaToB ownbkm
XMMNYECKOro
aHanun3a C uesnblo
Bbl4MCNEHNSA
cny4vaniHom
norpeLwHocTn
n3mepeHus
Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
aHanu3a, HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
cucteMaTusaumm u HaBbIKOB HaBbIKOB
o6obuieHns ponyckarTcs
pe3ysibTaToB npobenb
npogeccuoHanbHO

N NesaTeNbHOCTU.

OMNK-1: CnocobeH pewaTb 3aga4n I'Ipoq)eCCI/IOHaJ'IbHOIZ 0eATeNbHOCTU Ha OCHOBE UCMOJIb30BaHNA TeOPEeTU4eCKnXx n
NMPaKTUYECKNX OCHOB €CTECTBEHHLIX N TEXHNYECKUX HAYK, a TakKXXe MaTeMaTU4eCKOro annapaTa

OMNK-1.2 MpepnaraeT MHTEpPNpeTauunto pe3ynbTaToB COOCTBEHHbIX IKCMEPMMEHTOB N pacYeTHO-TeopeTnHeckux paboT c

NCrnoJib30BaHNeM TeopeTn4eCKnX OCHOB TpaaANLUNOHHbLIX N HOBbIX pa3nesioB XMMnumn

3HaTb: N0AXO0AbI
K 006BbEKTY U
npeameTy
nccnenoBaHms
MOHSATNS O
cBoMCTBax
XUMUNYECKNX
3/1eEMEHTOB 1
HEKOTOPbIX
Hanbonee
ynotpebnsemMbix
coeVHEeHUN

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeThb: OLEeHNBaTh
pPEeaKLINOHHY0
cnocobHocCTb
BellecTBa Ha
OCHOBe
TeopeTnyeckmnx
rnpeacTaBsIeHUI O
CTPOEHUN
BellecTBa,
pPa3/INYHbIX TEOPUN
XUMNYECKUX
cBszen

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetb:
MUHUMabHbIMU
HaBblKaMu
opraHusauum un
nposeneHns
Hay4HbIX
nccnenoBaHum,
HaBblkaMun paboThbl
co
CTaTUCTNYECKUMU
MaTeMaTn4eCKnmMm
MeTodamu;
Bbl4MCNEHNSA
cny4vaniHom
NnorpeLuHoCcTn
n3MepeHuns;
MHTepnpeTaumm
Nony4YeHHbIX
pe3ynbTaToB
n3mepeHus

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

JomallHee
3ajaHue, KpaTkKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
3K3aMeHy

OMK-6: CrnocobeH NpeacTaBAsTb pe3yibTaTbl CBOEN paboThl B YCTHON U MMCbMEHHON (hopMe B COOTBETCTBUM C HOPMaMi 1
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3synbTaThbl Hey[ooBJIETBOPUT | yaoBseTBopUuTen XopoLio OTJZINYHO OLEeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa

KOMMNeTeHLuUun
1 2 3 4 5 6
npasuaamu, NPUHATLIMU B NpodeccMoHaibHoM coobLiecTse
OMNK-6.1 MNMpeacTtasnseT pe3yabTaThl paboThl B BUAE oTHeTa N0 CTaHAAPTHOM hopMe Ha PYCCKOM SA3blKe
3HaTb: cnocobbl | PparMeHTapHbIe HenonHble 3HaHua | CchopmupoBaHHble, | CHhoOpMMPOBaHHBIE OomauwHee
npepcTassieHNs 3HaHWA HO copepxxalune cucTeMaTuyeckme | 3ajaHuve, KpaTkoe
pe3ynbTaToB CBOEN oTAesibHble 3HaHuA coobuieHne no

paboTbl B yCTHON 1
NMUCbMEHHON
hopme B
COOTBETCTBUM C
HopMaMu n
rnpasuniamu,
MPUHSATHIMA B
npodeccnoHansHo
M coobuiecTBe

npobenbl 3HaHUSA

YMmeTb:
npencTaBnsATb
pesynbTaThl
paboTbl B BUAE
oT4yeTa no
CTaHOapTHOM
dopMe Ha pyCcCKOM
A3blKe

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopmupoBaHHble
yMeHUs

Bnapetb:
HaBblKaMu
npencTaBsieHNs
pesynbLTaToB
paboTbl B BUAE
oT4yeTa no
CTaHOapTHOM
dopMe Ha pyCcCKOM
A3blKe

YacTu4Hoe
BJllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

Teme,
KOHTPOJIbHbIE
BOMPOCHLI K
nabopaTopHon
paboTe, BOMpocCkl K
3K3aMeHy.

OlMK-6: CnocobeH ocyLecTBASATb UCCNenoBaHNS 06BbEKTOB U NMPOLLECCOB B 06/1aCTV CTPOUTENBLCTBA U XKUJTNLLLHO-
KOMMYHaJ/IbHOro X03ANCTBa

OMNK-6.2 MpeactaBnseT NHPOPMaLNIO XMMUYECKOro COaepXaHUsa C y4eToMm TpeboBaHWn Gubanorpadunyeckon KynbTypbl

3HaThb:
TpeboBaHus 616N
orpaguyeckomn
KYyJIbTYpbI,
ncTopuyeckue
acneKTbl CO34aHMA
1 N3y4vyeHus
CUHTE3MPOBAHHbIX
HeopraHnyeckmnx
BewecTs, obnacTtn
X MPUMEHEHMNS

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

npeacTaBnATb JonyckarTcs yMeHus
nHpopMaumio HebonbLIne

XMMUNYECKOro ownbkmn

copgepxxaHua ¢

yyeToM

TpeboBaHunmn 6nban

orpadunyeckon

KYyJIbTYpbl

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
MeTohaMu Moucka |BnapeHune € NpuMeHeHmne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
M aHanu3a HaBblKaMu HaBbIKOB npYMeHeHun npuMeHeHne
AnTepaTypHbIX HaBblKOB HaBblKOB
DaHHbIX; hornyckatTcs

TpeboBaHnsMN 616 npobenb

nunorpacguyeckon

KyJIbTYpbl ANs

npeacTaBieHmns

XUMUNYECKON

VH{opMaLunu.

JomallHee
3ajaHue, KpaTkKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
3K3aMeHy

OlNK-6: CnocobeH npeAcTaBnaTb pe3ybTaTbl CBOe paboTbl B YCTHOW U MUCbMEHHOW hopMe B COOTBETCTBMN C HOPMaMu ”
npasuaamMu, NPUHATLIMK B NPOgeccMoHa bHOM coobLiecTBe

OlK-6.3 NpeacTaBnseT pesynbTaThl paGOTbI B Buge Te3ncCoB AOKJlada Ha PYyCCKOM U QHI INNCKOM $13blKe B COOTBETCTBUMU C
HOpMaMKn n npasujiaMun, NpUHATLIMU B XUMNYECKOM coobuiecTse

3HaTb: HOPMbI,

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

JomaluHee
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa

KOMMNeTeHUumn

1 2 3 4 5 6
npasuia n 3HaHWA HO copepxxalune cucTeMaTuyeckme | 3ajaHuve, KpaTkoe
cnocobbl oTAeNbHble 3HaHWA coobuieHne no
npepcTaBsieHNs npobensbl 3HaHUA Teme,
pe3ynbTaToB B KOHTPOJIbHbIE
BMAe Te3ncos BOMPOCHI K
noknaga nabopaTopHon
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CdopmmpoBaHHble | paboTe, BONpoChl K
npencTaBuUTb hornyckatTcsa yMeHus 3K3aMeHy
pe3ysbTaTbl HebonbLIne
paboTbl B BUAE owmnbKkmn
Te31CoB AOoKNana
Ha pyCcCKoM 1n
AHIJINACKOM fi3blKe
Bnapetb: pycckum | HacTuyHoe HecuctemaTtunyecko | B YcnewHoe un
1 B JOCTATO4YHON BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
cTeneHu HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
AHMNINACKUM HaBbIKOB HaBbIKOB
A3blKaMu; nonyckatTcs
COBpPEMEHHbIMU npobenbl
TEeXHONornamMmn
npepcTaBsieHns
noknaga

OlMK-6: CnocobeH npencTaBnsaTb pe3ysbTaTbl CBOEN paboTbl B YCTHOM U MMCbMEHHOW (hOpMe B COOTBETCTBMN C HOPMaMun 1
rnpaBuaamu, NPUHATLIMU B MpodeccnoHasibHoM coobuiecTse

OlNK-6.4 [0TOBUT Npe3eHTaumto no TeMme paboThbl 1 NpeacTaBASeT ee Ha PYCCKOM U aHI JIMNCKOM fA3blKax

3HaThb:
3aKOHOMEPHOCTH
ny6an4yHoro
npeacTaBneHmns
MOy4EHHbIX
pe3y/bTaToB, pPoJib
N MecTo
KOMMbIOTEPHbIX
TexHosornm npun
npeacTaBneHnmn
pe3y/ibTaToB Hay
HO-MpPaKTU4eckKom
[esTenbHOCTN B
BUAE KPAaTKUX
OTHYeTOB 1
npe3eHTauun Ha
PYCCKOM 1
AHIINACKOM
A3bIKax

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeThb:
MNCNosb30BaTb
KOMMblOTEPHbIE
TexHosornum npun
npencTaBsieHUN
pe3ynbTaToB HayY
HO-MpaKTN4eCcKomn
0eAaTenbHOCTN B
BUAE KPaTKUX
OTYEeTOB U
rnpeseHTaunn Ha
PYCCKOM 1

QHIr TMIACKOM
A3blKaxX

YacTun4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,
jonyckatTcs
Hebonblne
ownbKM

CdopmupoBaHHble
yMeHUs

Bnapetb:
HaBblKamMu
co3naHus
npeseHTauun B
Microsoft Power
Point, npoBeneHuns
pacyeToB B
3N1eKTPOHHbIX
Tabnuuyax Microsoft
Excel n
MOCTPOEHMS
rpacunyecknx

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

JomallHee
3ajaHue, KpaTkKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
3K3aMeHy
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I'InaHupyeMble KpuTepvm OLEHUBAHUA pe3ysibTaToB 06yqum| HaumeHoBaHue

pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU
1 2 3 4 5 6

06beKToOB Ha Ux
OCHOBE

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 pedepaTUBHbIX AO0K/Ia[o0B
1. Bogopon v ero coegnHeHus.
2. Booa u ee buonornyeckoe 3HavyeHue.
3. CoeanHeHus cepebpa 1 3050Ta.
4. ANMIOMUHUNIA U ero coegnHeHuns.
5. Menb 1 ero coeguUHeHUs.
6. Xnu3Hb n gesatenbHocTb O.1. MeHpoeneeBa. Ponb XXeHLWWUH B XUMUW.
7. NMepuognyecknin 3aKoH 1 CTpoeHmne aToma.
8. XKusHb n peatenbHocTb M.B. JIoMmoHOCOBA.
9. POJIb HEOPraHMYeCKon XMMNN KaK HayKu B Pa3BUTUN XUMUNYECKNX TEXHOIOM NN,
10. Pa3BuTME HEOPraHMYECKON XMMUN 3a pyberxom.
11. NMpnMeHeHne ypobpeHnin c y4eTom NoTpebHOCTU pacTeHWA.
12. XMuna «rops4mx» aTOMOB.
13. XuMuna BbICOKNX CKOPOCTEN.
14. BoicokoTeMnepaTypHasa XUMUS.
15. YabTpaMuUKpoxmmus.
16. Pegko3emesibHble 3/1eMeHTbl. CUHTEeTUYECKUNE 3/1eMEHThI.
17. Ta)Kesible MeTasUibl U NX BAINAHME Ha PACTEHNSA N XKUBOTHbIX.
18. OCHOBHbIe NMpencTaB/leHNss KBAHTOBOM MEXAHUKW.
19. NcTopunsa nosBneHUsA KapaHaalwa (yrnaepon).
20. MeTannonosMMepHble MaTepunabl.

21. KoopanHauunoHHasa Teopus Anbthpena BepHepa. KoMnekCcHble CoOeUHEHUS B HayKe n
TexHuke.

22. 3Ha4YeHne eCcTeCTBEHHON PagNoOaKTUBHOCTU B XXN3HU PAaCTEHUA N KUBOTHbIX.

23. NccnepoBaHMe CBOWMCTB XPOMa U €ro coeanHeHun
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24. NccnepoBaHMe COBMECTHOrO 31IEKTPOBOCCTAHOBAEHWNE Fraf0ANHNA U KPUOJIUTE B FaOreHnaHbIX
pacnnaaBax.

25. UccneposaHue cnocoboB BBeaeHUNA 6eKOBbIX KOMOOHEHTOB B CUHTETUYECKNN MOANN30MNPEH.

26. NccnepoBaHme 31€eKTPOJIMTOB KaAMUPOBaAHNA CTaJiv U APYTUX MeTaslJioB.

27. WccnepoBaHMe 31EKTPOXUMNYECKOr O MOoBeAeHUSA MOHOB CaMapus B XJI0PUAHbBIX U XJI0PUOHO-
dbTOpPUAHBLIX pacnjaBax.

28. WccnepoBaHMs 31€KTPOJANTOB KaaAMUPOBAHUA.

29. WcTopus OTKPbLITUSA PEOKNX XUMUYECKNX SJIEMEHTOB.

30. AcTopua nonyvyeHus LIMHKA, ero XuMmnyeckmne CBOMCTBA U NPpUMEHEHWE LINHKA B
OPOMbILLUEHHOCTMW.

31. UcTopua noayy4eHnsa aatoMUHNUSA, €ro XMMNYEeCKNe CBONCTBA U MPUMEHEHME B NPOMbILLIJIEHHOCTM.

32. 3Ha4yeHne XMMNN B CO3L4aHUN HOBbIX MaTepunasnos, KpaCVITeJ'IeI7I N BOJIOKOH.

33. Yraepoa. AnnoTponHbie MOoANOUKALNNA.

34. JnnosbHbIA MOMEHT MOJEKYJIbl U CBA3W.

35. JucnepcHble CUCTEMbI, 31EKTPONTLI, PH NoKa3aTenb.

36. Boga B XXN3HU YesloBEeKa, TEXHUKE U CeJIbCKOM X03AMNCTBE. DKO0rns Boabl.
37. dnekTpoxmMmyeckasa Kopposus, cnocobol 6opbbbl C He.

38. NpoTeKkTopHasa 3alimnTa OT KOPPO3UU.

39. Jlerkme KOHCTPYKUUOHHbIE MaTepuasbl: CnJlaB Ha OCHOBE asIloOMUHUA.

40. HoBble MaTepuasibl Ha OCHOBE MNOJINMEPOB.

41. JTakn n KpacKkun - pasHOBUAHOCTU ANCMNEPCHbLIX CUCTEM.

42. XuMuna BewecTsa B KOHOAEHCUPOBAHHOM COCTOSHUN.

43. NCTOYHUKW N BUAbI 3arpA3HEHNS aTMOCHEePHOro BO34yXa.

KOHTpObHbIE BONPOCHI U 3aAaHUA O NOATOTOBKMU K MPAKTUYECKUM 3aHATUAM

1.0OCHOBHbIE MOHATUA U 3aKOHbI XUMNN. ATOMHO-MOJIEKYIAPHAas Teopus.

2. HanuncaHune opmyn BUHapHbIX COEANHEHWI MO CTENMEHN OKUCTIEHNS dneMeHTa. OnpeneneHune
CTeneHn OKNCNEeHNs 3NeMeHTa no opmyrne.

3. PacyeTbl Macchl, o6beMa, KOIMYECTBa BELLECTBA M YMCia YacTul.
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4. Pac4eTbl N0 XMMUYECKUM popMyJiaM N YpaBHEHUSAM.

5. OCHOBHbIe KnlacCbl HeopraHnyeckux sewecTts. Okcuabl. OcHoBaHUA. Kucnotel. Conu. CocTas.
HomeHknaTypa. CBONCTBa 1 NoJsiy4yeHue.

6. Peakuun coegnHeHmns, pa3noxxeHund, 3aMelleHnA, obmeHa.

7. Mepuognyeckunin 3akoH. Neprnoanydeckasa cucteMa XmuMmyecknx anemeHTos [.11. MeHgeneesa.

8. CTpoeHune aToMma.

9. XnmMmmnyeckas cBsa3b.

10. XapakTepucTnka sanemMeHTa No NoJIOXKEHUIO B I‘IepI/IOH,I/I‘-IeCKOIZ cncreme.

11. DneKTPOHHbIE KOHPUIYpaLMN aTOMOB B OCHOBHOM (HOPMaJibHOM) U BO36Y>XKAEHHOM
COCTOSIHUSAX.

12. Tun n cxema obpa3oBaHUSA XUMNYECKO CBSA3MN B BUHApPHbIX COeANHEHUNSX.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUNYECKOW peaKkLnia.

14. Pac4eT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peaKkLunm.

16. Xnmmnyeckoe pasHoBecue, npuHuun Jle LWaTenbe.

17. OnpepeneHne KOMYECTBEHHOIO0 COCTaBa pacTBoOpa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISipHas, SKBMBAJIEHTHAA U MONANbHAA KOHLEHTPaLun).

18. PacyeTbl MO ypaBHEHUIO peaKLmMK C y4acTMeM PacTBOPOB 3a4aHHOIr0 COCTaBa.

19.PacTBOpPbLI 3/1EKTPOJINTOB.

20. YpaBHEHMs peakLnin B pacTBOPaX 3/1EKTPOSINTOB B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJISPHOM
BUAE.

21. YpaBHeHUs ruaponvsa conen.

22. KoMnnaekcHble coegnHeHus. Peakunm komnnekcoobpasoBaHus. KoopanHaunoHHaa Teopusa A.
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BepHepa.

23. Tunbl KOMNekcoobpasoBaTenen n INraHoB, KoopAnHaLMOHHOE Ynucao. HomeHknaTypa
KOMMAEKCHbIX COeaNHEHUN,

24. OBP. dneKkTpoxmMmmnyeckme sBJeHus.

25. CocTaBnieHune ypaBHeHvu7| OKUNCNINTENIbHO-BOCCTAHOBUTEJIbHbIX peaKLu/u7|.

26. BaxxHenwmne okmcnmtenn: KMn0O4, K2Cr207, H2S04(koHu,.), HNO3.

27. CxeMbl 3J1eKTpoJIM3a pacTBopa 1 pacnJsaBa 3JIeKTPOJIMTOB C UHEPTHbLIM WU

pacTBOPUMbIM aHOOOM.

28. O6bwme cBonCTBa METAJIJIOB: TUMbl KPUCTAINYECKUX PELLETOK, XMMNYECKNe CBONCTBA.
XnMmnyeckme CBONCTBA METAJIJIOB raBHbIX U MOBOYHbLIX noarpynm.

29. Koppo3us meTannos n crocobsl 6opbbbl C He.

KOHTpOﬂMpyIOLuMe MaTepuaJibl NOo gUCUNINTITINHE

Bonipocsi rno Teme: «CTpoeHne aToMa 1 nepuoandecKkuii 3aKoH»

1. MoHATMe 06 aToMe.

2. CTpoeHue agpa. 13oTonbl.

3. MpMHLUNN KBAHTOBOW MEXaHUKMW:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpMpoabl SN1EKTPOHa;

KBaHTOBOW 3HEPruu;

HauMeHbLUEeN Heprun.

4. KBaHTOBbIe 4YUCa, XapaKTepusyLlnme COCTOSAHUE 3N1eKTPOHa B aToMe.

5. MHOrossieKTpoHHbIe cucTeMbl: NpuHUKn Maynun, npaswio N'yHoa, npasunao Kne4ykoBCcKoro.
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6. 3anoJIHeHWe 31eKTPOHHbIX 060/104€K aTOMOB NEPUOANYECKON CUCTEMBI.

7. Nepunognyecknnm 3akoH anemeHToB [.N.MeHpeneesa. lNMeprnognyeckas cuCTeMa Kak eCTeCTBeHHas
Knaccugpumnkaums 3sieMeHTOoB.

- bopMyNIMpPOBKa 3aKOHa;

nepvogbl, rpynnbl, NoArpynnbl. U3aMeHeHne CBOMCTB 3/IEMEHTOB B NeEpMoaax n rpynnax.

XapaKTepucTuKa s-, p-, d-31eMeHTOB.

oHEeprmna noHm3saunmn. CpOD,CTBO K 2J1EKTPOHY. aﬂeKTpOOTpVILI,aTEJ'IbHOCTb

Mepa XUMNYECKON aKTUBHOCTU 3/1IEMEHTOB.

Boripocki rno teme: «OCHOBHbLIE MOHATUSA O XUMUYECKOWV CBS3N»

1. NMoHATME XUMNYECKOWN CBA3N.

2. MapameTpbl CBA3N:

- OJHEepPrma Cce4a3n,

- OJ1NHa CBA3N,

- BaJIeHTHbIe YT Jibl,;

- pacnpepneneHune 31eKTPOHHOW MAOTHOCTM.

3. CBOWCTBa CBA3MU:

- HaCblLLLlaeMOCTb;

- rmbpuansaumns;

- HaMpaBJIEHHOCTDb;,

- NoNApnN3yemMoCTb.

4. Tunbl CcBA3N:

34/57



- KOBaJlIeHTHa4,

- NOHHaA,

- MeTaJuuin4yeckasd.

3agayn rnio teme: «CTpPOEHME aTOMa U rNepUOANYECKNI 3aKOH»

1. 3anuwunTe NOJIHYK M KPATKY 3/EKTPOHHY (hOPMYJibl XMMUYECKOro 3JIEMEHTa, CoAep Kallero
25 31eKTpPOHOB B 3/1eKTPOHHON 06oo4Ke.

2. 3anuinTe MNOJIHYI0O N KPaTKY 3NEeKTPOHHYI0 hOpMYybl XMMMUYECKOro 31IeMeHTa, coaep Kallero
38 3/71eKTPOHOB B 3/1IEKTPOHHON 060N04Ke.

3. 3anuwnTe NOSHYI0 U KPaTKYI0 3JIEKTPOHHYIO (DOPMYJibl XMMUYECKOro 3/1eMeHTa, cogep xallero
79 3N1eKTPOHOB B 3JIEKTPOHHOW 060s104KeE.

3agayun rio Teme: «l[lepnoandeckunii 3aKoH u nepuognydeckas cucrema [.1.MeHgeneesa»

1. PyKOBOACTBYSICb TOJ/IbKO MOJIOXKEHMEM XUMWUYECKOro 3J1eMeHTa B MNepuoanyv4eckon cUCTeme,
HanMWNTe KPaTKYI0 N NOJIHYIO 3/IeKTPOHHbIE (DOPMY bl CrieAyowmnx 3nemMeHTOoB: Ne54, Ne26, Ne68.

2. Pacnonoxute B pan no BO3pacCTaHUIO a)aTOMHbIX paauycoB, 6) 3N1eKTpPoOoTpULATENIbHOCTMU,
B)MeTa/NIMYEeCKNX CBOWNCTB clieaytouine anemeHThl: S, Se, Te, Po.

3. [lainTe XxapaKTepUCTUKY NPeasioXeHHOro 3/1eMeHTa No csiefyloleMy niaHy:

lM1aH xapakTePUCTUKN XUMUYECKOIrO 3/1EMEHTAa U ero CcoeanHEHN Ha OCHOBE AaHHbIX CTPOEHNA
aroma:

1. XuMnyeckmin cumMBOSI N Ha3BaHue 35eMeHTa. OTHocuTesNlbHas aToMHas Macca. ATOMHbIN
(nopsapkoBbIN) HOMep.

2. CTpoeHuMe aToMa XMMNYECKOro 3J1IeMeHTa:

a) 3apsan  fA4pa  aTtoMa, 4YUCA0  MNPOTOHOB, YWUCAO HEWTPOHOB Hambonee yCTOWYMBOrO,
pacnpoCcTpaHEeHHOro n3oTona;

6) obuwiee YNCNO INEKTPOHOB;
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B) 9/1eKTPOHHadA popMyna;

) BaJIeHTHbIE 3J1eKTPOHbI.

3. MNonoxeHne sanemMeHTa B I'IepmoumquKon cncremMe:

a) Homep nepuoaa v rpynnbl;

6) rnasHasa nnan nobovHas noarpynna.

O6ocHoBaTb NOJIOXKEHME 31IeMeHTa B [epnoanvyeckom cncrteme.

4. CBonCTBa aTOMa 3JIEMEHTa:

a) MeTann4yeckme nam HemeTalsIn4yeckue;

6) BOoCCTaHOBUTESNIbHbIE NN OKUCJTINTENIbHO-BOCCTAHOBUTESIbHbIE (COCTAaBUTb YpaBHeHNA npoueccos
OKUWCNEHNS NN BOCCTAHOBJIEHUSA N OKUCNIEHNS);

B) ONpenennTb BCe BO3MOXHbIE BAaJIEHTHOCTU U CTEMeHU OKUCIeHUs: rpadudeckoe nsobpakeHue
BaJIEHTHOI 0O CJ1051 B HOPMaJIbHOM U BO3OY>XA€HHOM COCTOSIHUSX.

3agayn no teme: «OCHOBHbIE MOHATUS O XUMUYECKOUN CBA3N»

1. Onpep,enMTe cTeneHn OKUCNeHnAa KaXXgoro sneMeHTa B ciefyrumnx MoJiekysnaxX U NOoHaX:
K2Cr4013 (TteTpaxpomaT kanua), H4Re209, Ca3(P04)2; NalOW12041 (gunapaBosibpaMaT-noH);
(MnO4)-; (W7024)60 (napaBonb@pamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccuuTaTb oTAEeNbHO MOH (NH4)+ 1 (NO3)-. U306pa3nTte CTpyKTYpPHble hopMyibl AaHHbIX MOJEeKY
N NOHOB.

2. OnpepennTte, Kakne CTENeHN OKUCIEHNS BO3MOXXHbI A5 repMaHns. Mokaxnte nx obpasoBaHue.
OnpepennTte, Kaknue M3 cTeneHenm okucneHus byanyT Haumbosee yCcTOMYMBBLI: a) ONA 3JIEKTPOHHO-
B036y>XXAEHHOro cocTosiHMSA; 6) 0N OCHOBHOIMO COCTOSIHUSA.

3. NokaxknTe, B Kakux n3 npmeeneHHbix monekyn (CsCl, SO, 02) xumnyeckas ces3b byaet:

a) KoBaJIeHTHOW HenoNsipHON; 6) KOBaJIEHTHOM NONISPHON’; B) MOHHOK. OBOCHYIATE CBOW OTBET.

3agayuv ro teme <<3Hepl'eTVlKa N KNHETUKa XUMN4YeCKnUxX ripoleccos»

1. Boiyncantb TennoTy cropaHusa CO B kOk/M3. a3 copgepXxunT 10% Heroptoymnx npuMecen.

2. PaccuutaTbh B KI)K/MOJSIb U3MEHEeHMe 3HTanbnun pas3oBoro nepexona.
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H20(kp) ® H20(x), H20(r) ® H20(x).

3. BblumcanTb TennoTy cropaHus rasa B KIOk/M3, coctoswero n3i 40% CO Kk 60% H2 npwu
HOpMaJibHbIX yCNoBUAX. Boga obpa3syeTcs B ra3006pa3HOM COCTOAHUN.

4. Bbl4NCANTb TENJIOTY cropaHnsa cepbl B KIXK/Kr. NMpnmecn coctaBnaoT 15%.

5. Bblumcantb TennoTy pa3oBOro nepexofa rpauta B aJsiMas, eCcsiv U3BECTHO, YTO CTaH4apTHas
3HTanbnusa obpaszoBaHus CO2 u3 rpaduta paBHa: DH°06p. = - 393,5 k[X/MoNb, CTaHOapTHas
3HTanbnusa obpasoBaHusa CO2 13 anmMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. Pacc4yntaTb KaNOpMMHOCTbL TonauBa B KO)X/M3, cocTosawero n3 60% CO n 40% SO2.

7. TennoTa cropaHuma 3TaHa paBHa: DHx.p. = -1428,34 kOX/MOJb. BblYMC/INTb CTaHZapTHYIO
dHTanbnuo obpaszoBaHua 3TaHa DH°06p.CH. Boaa BbiaenseTcs B ra3006pa3HOM COCTOSHUN.

8. Mpun Kakon TemnepaType HACTYNUT TEPMOANHAMNYECKOE PaBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. BoluncnuTtb aHepruio N'mbbca B peakumun: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

Onpep,envm: npMHUMMNMMaJibHYyt0 BO3MOXHOCTb eé NMPOoTeEKaHNA NpUN CTaHOAPTHLIX YCNOBUAX N MPn
500° C.

10. Ckonbko Tenna BbigennTcs npu cropaHum 38 r CS2 B ypaBHeHUN peakuun: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3anaym no temam «OCHOBbI XUMUYECKOWN KUHETUKN. XUMNYECKOE paBHOBeCHe»

1. CkopocCTb peakuun npu TemiepaTtype 60°C paBHa 1 MOAb/A. BbIYNCANTL CKOPOCTb 3TON peaKkLumn
npu 30°C, TeMnepaTypHbIN KO3DDULIMEHT paBeH 3.

2. Ha CKoNbKO rpayCoB HY>XHO YBENNYUTb TeMOepaTypy, YTobbl CKOPOCTb peakuumn Bo3pocna B 27
pa3? TeMmnepaTypHbi KO3DOULNEHT paBeH 3.

3. Mpn TemnepaType 30°C peakumsa npoTekaeT 3a 25 MuUHyT, npn 50°C - 3a 4 MUHYTHLI. PaccunTaTb
TeMnepaTypHbIN KOIAWPULINEHT.

4. Bo CKOJIbKO pa3 HYXXHO YBEeJINYNTb KOHLIEHTPaLIMI0O BOAOpoAa, YToObl CKOPOCTb peakuum mexay
BOJOpPOJAOM N NOAOM BO3pOCaa B 3 pa3a?

5. Bbl4MCAUTL CPEeHIO CKOPOCTb peakuun: A + B_= 2C.
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HavanbHasa KoHueHTpaumna seulectBa A paBHa 0,22 mosb/n,a vYepes 10 ¢ 0,215 monb/n.

6. BOo CKONIbKO pe3 yBenunduTCsa CKOPOCTb peakuun npu NoBbiLeHUN TeMmnepaTtypbl oT 150°C fgo
200°C, ecnu npu noBblleHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakuun ysenan4uaach B 3 pasa?

7. Mpu TemnepaTtype 20°C peakuma npoTekaeT 3a 2 MUHYTbl. KakoBa MNpPOAO/IKUTENIbHOCTb 3TON
peakuun npu a) _Temnepatype 0°C, 6) Temnepatype 50°C? TeMnepaTypHbIN KOIDPULIMEHT paBeH
2.

8. KOoHLIeHTpauusa pearmpyowmnx seulects B cmcteme H2(r)_+12(r)® 2HI(r) yMmeHbwwmnaco B 1,5
pa3a. Bo CKoMIbKO pa3 yBenanmynaacb CKOPOCTb peakunum?

9. Kak U3MeHUTCSA CKOPOCTb MPAMON peakLunn Npu yBeJnYeHUn KoHUEeHTpaL M a3oTa B Tpu pasa?

N2 + 02 ®2NO.

10. Kak M3MEHUTCA CKOPOCTb peakumm npu ysenmydeHunm TemnepaTtypbl oT 0°C pgo 100°C?
TeMnepaTypHbIN KO3(hPMUMEHT paBeH 3. [lepBoHavalbHasa CKOPOCTb peakuun paBHa 5 Mosb/.

11. Kak nosnnsaeT yBenanyeHme P n T Ha CMeLlleHne paBHOBECUA B CUCTEMAaX

2502 + 02 ® 2S03 + Q, DH <> 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B KakoM HanpaBJ/ieHUN CMeCTUTCS paBHOBeCMe B CUCTeMax

2CO(r) + 02(r) ®2C02, DH = - 500 k[;

N2(r) + 02 ®2NO(r), DH = 18 k[ x;

CO2(r) + C(TB) ®2CO(r) -Q

a) npwn OOBbILLIEHNN OaBJEHNA;

6) Npu NOHMXXEHX TeMNepaTypbl;

B) npun yBean4eHnm KOHUEHTPaunn NCXoaHbIX BELWLECTB, KOHEYHbLIX MPOAYKTOB peaKunn,
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r) OpY YMEHbLIEHNN KOHLEHTPALMW Pearupyouinx BeecTB?

3anayu rno teme: «PacTBopbl U UX XapaKTEPUCTUKA»

1. CKONbKO MUNANANTPOB 85 % pacTBOpa CEPHOM KUCAOThl C MAOTHOCTbIO 1,77 r/MA HY>XXHO B34Tb
onsa npurotosnennsa 12 n 10 % pacTtBopa ¢ naoTHoCcTbo 1,066 r/mn?

2. OnpepennTb MOJISPHOCTL pacTBopa, cogepxaliero 3,84 r cepHon KncnoTbl B 400 M pacTBopa?

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

4. Ha CKOJMIbKO rpafycoB naMeHsaeTcd tsamep3aHna u tkuneHusa pacteopa sTuneHrnmkonsa C2H602,
copepxawero B 100 mn Boabl 4 mona?

5. CKonbkKO rpamMMmoB 3TuneHrankonsa C2H602 Hapo pacTtBopuTb B 5 11 BOAbI, 4TOObLI pacTBop
3amep3an npu - 20 °C?

6. Kakne n3 nepeyuncyieHHbIX BELLeCTB SBJAITCA CUJIbHbIMK 3N1eTPOoSINTaMn: TMAPOKCMA Meawu,
caxap, YKCyCHasa KMUCNI0Ta, CoNHaa KUCNoTa, T’MAPOKCUA Kanus, cynbdaT KasbUnUs, HUTpAT InTns?

7. Mokaxxnte gmccounaumio B BOLHOM pacTeBope crienyowmnx sewecTts: H2S, NaOH, gpocgaT Kanums.

8. Onpeﬂ,enMTe, BblMaAeT 1IN 0CaaokK, eCJin CMellaTb PaCTBOPbI:

1) Ca(NO3)2 n K2CO3? Hannwmnte NOHHO-MONIEKYIAPHBbIE peaKkLnu.

2) Ba(NO3)2 n K2S04? Hanmwmnte NOHHO-MOJIEKYNSIPHbIE peaKLuun.

3) KNO3 n K25047? HanuwuTe NMOHHO-MOJIEKYISIPHbIE peakLuun,

4) AgNO3 u KI? Hanuwmnte MOHHO-MONIEKYNSIPHbIE peakL K.

3anayn rno teme: «KOMMNIEKCHbIE COEANHEHUNST»

1. HanucaTb hopMysly KOMMJIEKCHOIO COeAMHEHMS, MOJIyYEHHOr0 U3 CeyoLWNX BEWECTB:

NaF + AIF3 ®

2. OnpepennTb 3apsn U KOOPAWHALMOHHOE Yncno B coeanHeHnn: [Fe3+(CN)6]x.

3. Ha3BaTb KoMnaiekcHoe coeanHeHune: K4[Fe(CN)6].
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4. Hanwucatb YpaBHeHne aunccounaumm KOMIMJIEKCHOro coegnHeHna W BblpaXXeHune KHecT.:
[Ag(NH3)2]Cl.

5. 3aKOH4YMTb ypaBHEHME peaKLnm 1 3anmcaTb ero B noHHoMm Buge: K3[Fe(CN)6] + FeS0O4 ®

6. HanucaTb (hopMyJly KOMMIEKCHOIO COeANHEHUS: TeTpaHuTpuToanxnoponpuaat (lll) kanms.

3agaym rno teme «OKNCIINTEIIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl N Nx XxapakKtepnctmnka»

YpaBHATbL peakuum MeToaoM 3/1IeKTPOHHOro banaHca, onpegenntb Tun OBP.

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

2. KMnO4 + H2S + H2504 ® K2504 + MnS0O4 + S + H20

3. KMnO4 + HCI ® MnCI2 + KCI + CI2 + H20

4. K + H2S504 (koHu.) ® K2504 + H2S + H20

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

6. MNO2 + HCI ® MnCI2 + CI2 + H20

7.7Zn + H2S504 (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

3agayu rno teme «3/1eKTPOJIN3 pacTBOPOB U PacriaBoB»

1. CocTaBUTb CXeMY 3JIeKTpPOaM3a pacTBopa ZnS0O4: a) c yrosbHbIM aHoaoM, 6) ¢ MeaHbIM aHO40M.

2. [Movyemy LenoYHble MeTassibl Hesb3A MNOJIYYUTb 3JIEKTPOJSIM30M PacTBOPOB UX conen? OTBeT
MOTMBUPOBATb NMPMMEPOM 3J1IEKTPOJIN3a PaCTBOPOB.

3. CocTaBuTb CXeMy 311eKTposin3a pacTeopa u pacnnasa MnCl2.
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4. CoCTaBUTb ypaBHEHMS NPOLLECCOB, NMpoTeKawwWwmx npn anekTpoamse pacnnasos NaOH un NiCl2 ¢
HepacTBOPUMbIMU 3IEKTPOAAMMU.

5. CocTaBnTb CXxeMbl 31eKTposin3a BoaHbIX pacTeopoB HCl n Pb(NO3)3 ¢ »xenesHbiM aHOLOM.

3anayu rno Teme «Koppo3nsi MeTasiJioB»

1. Kakune npoueccbl NonayT Ha 3JIeKTpoAax rajlbBaHNUYECKOro 3JIeMeHTa Npu KOPPO3UM XKEJIE3HOTI 0
JIucTa Ha Bo3ayxe?

2. Kakuve npouecchl NoiayT Ha 3/1eKTPoAax rajibBaHNYeCcKoro 3JeMeHTa, paboTaloLlero Ha Bo3ayxe
NPV KOPPO3MM XKESIe3HOro JIMCTa C MeAHbIMY 3aK/enkamm?

3. CoCTaBuTb CXeMy raJibBaHM4YeCKOro 3nemMeHTa, obpa3ylolwerocsa npm KOpposunm petanen us
cnJsaBa »Xesiesa c genonspusaTtopom: H20 + SO2.

4. B KakOM ciiyqae Koppo3us xenesa byaeT nmpoucxoauTb ObicTpee: Npu HapyLEeHUN MOKPbITUS
JY>KEHOr0 UM OLIMHKOBAHHOI 0 »kenesa? MNpueecTtn cxeMy paboTbl MUKpOrasbBaHoMap.

5. CocTaBbTe 2J1IEKTPOHHbIE YpaBHEHNA NPOLECCOB KOPPO3nn XKeJie3a, Haxogdaulerocqa Bo BJIa>XKHOM
BO34yXe B KOHTaKTe C XPOMOM.

6. Kakume npoueccbl MnonayT Ha 3MeKTpodax rasbBaHUYECKOro 3JIeMeHTa Mpu Koppo3uu
HUKENMPOBAHHbIX AeTanel C KUC/IOPOAHBLIM AEeMN0NSPNU3aTOPOM NPK HaPYLLUEHUN MOKPbLITUSA?

7. CoCTaBUTb CXeMy rajibBaHM4ecKoro sfieMeHTa, obpasylowerocs Npyu KoOppo3mm cnnaasa UMHKa C
Meablo. [lenonfpmsaTopom ciyXuT anektponant: H20 + CO2.

8. CocTaBuTb CXeMy rajsbBaHM4YeCKOro ajsieMeHTa, pa60Ta|ou_|,ero npm Koppo3nn OUMHKOBaAHHOIO
Kenesa C KUC/I0OPOoAHbIM Aenosifapu3aTopoM. HanncaTb ypaBHEHUA NPOLLECCOB Ha 3/1eKTpohax.

9. Kakume npoueccbl nMonayT Ha 3MeKTpoldaxX raJibBaHMYECKOro 3sieMeHTa, paboTatouiero npwu
KOPPO3UKN NpoTEeKTOpa Ha CTaJlbHOM Kopnyce?

10. Kakme npoueccbl MNOMAYT Ha 3N1eKTpofax rasibBaHUYECKOro 3JIeMeHTa Npu KOppOo3uu
CBUHLOBOro Kabensa noa gencrtemem 6ayxaawoLmx TOKOB?

3apgayuv no Teme «ObLyme cBoVicTBa MeTasioB"

1. CocTaBUTb 3/IEKTPOHHYIO hopMyly MapraHua. OnpeaennTb BaleHTHOCTb U CTENeHb OKUCIIEHUS.
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Ha oCHOBaHWWN BaJIEHTHOCTU COCTaBUTb (POPMYJibl OKCUAOB N rupgpokcnnos Mn. Onpenenntb nUx
KMCNOTHO - OCHOBHOWN XapakTep.

2. Kak nget pactBopeHune marHma B kmcnotax HCl, HNO3(pa36.)? HanucaTb ypaBHEHME peakuun.
O6ocHoBaTb Ko3(hdunumeHTbl. PaccyntaTbh DG peakuunin. YKasaTb HanpaBieHHOCTb NPOLLEeCCOoB.

3. HanuncaTtb peakunto, noaTBepP>XAatoLyto OCHOBHbIE csoncTea MnO.

4. 3aKoH4YNTb ypaBHeHne peakuun: CoCI3 + SnCl2 ®. YpaBHATbL METOAOM 3JIEKTPOHHOro 6anaHca,
onpegenntb TN OBP.

5. HanucaTtb peakuwuto B3ammopencteusa: [Ag(NH3)2]Cl + NaOH ®. 3anncatb €é B MOHHOM BUAE.
Ha3BaTb KOMMJEKCHble COeOVHEeHUs, onpenennuTb 3apad  KoMmrsiekcoobpasoBaTensa mu
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHNN.

Bonpochbl K 3K3aMeHy no «0O06Lwen 1 HeOPraHMYeCKoOU XuMumn»

dK3aMeH MOXeT MpoBOAUTLCA BopMe YCTHOro onpoca nobunetam (Bormpocam) unu 6es
61neToB, C NpeaBapMTEsIbHON MOAroTOBKON nnmbe3 noaAroToBKMU, MOYCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopeTU4eCcKnx
BOMPOCOB, AaBaTb 3a[a4yyX NonporpaMmMe AaHHOro Kypca.

JK3aMeHauWoHHble  6uneTbl  (BOMPOCHLI)  YTBEP)XAAKTCH HasacegaHunm  Kadenpsl
MMNOAMUCLIBAOTCA 3aBedyloWuM Kadenpon. Bbunete [Oo/mkKHO copepXaTbcsa Hebonee Tpéx
BOMPOCOB. KOMMMEKT 3K3aMeHaUWOHHbIX 6uneToB MNOAUCLUUMAMHE [O/KEH coaepxaTb30-40
buneTos..

JK3aMeHaTop MOXeT NMPOoCTaBUTb 3K3aMeH 6e3 onpoca nan cobecenoBaHns TeM CTyAeHTaM,
KOTOpble aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKMNX 3aHATUAX.

I cemecTp

1. OCHOBHbIE KJ1accChl HeopraHmn4ecknx coegunHeHun, Knaccngpunkaumsa, onpeneneHns.

2. Okcunpbl, Knaccmgukaums, noayyvyeHmne, CBOMNCTBA.

3. Kucnotel, Knaccuukaumsa, nonydyeHme, CBONCTBA.

4. Tmapokcuabl, Knaccugpukaumsa. OCHOBaHUS, MoJly4eHne n CBONCTBA.

5. AMoTepHble TMAPOKCUAbLI, NOJyYeHue, CBONCTBA.

6. Conu, Knaccnukaumsa, nony4yeHme, CBONCTBA.
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7. Mepuognyecknin 3aKoH 1 nepmognyeckas cuctema anemeHtos .. MeHgeneesa.

8. CTpoeHMe aToMa, OCHOBHbIE MOHATUA N onpeneneHusn. Teopusa H. bopa. MpunHumn
HeonpepeneHHocTw NenseHbepra.

9. Y4yeHume 0 KBaHTOBbIX Yucnax. NMpnHUMN HanMeHbLLen sHeprum (Npasunao KnevykoBCKoro).
MpuHuun Maynu.

10.

11.

12.

MpaBunna 3anofiHeHUsA opbuTanen sNeKTpoHaMu.

CeMeNncTBa 3/1eEMEHTOB, 3/IEKTPOHHbIE YPaBHEHUS.

MoHaTne 06 SHEPIrnn MoHM3auunn, sHepPrmm CpoacTBa K 3JIEKTPOHY U

SNEKTPOOTPNLATENIBHOCTW. 3aKOHOMepHOCTI/I NX N3sMeHeHNn4.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

MacCc.

23.

24.

Teopus KoBaJsIeHTHOM CBSA3U Jibtonca. NoHATHeE 0 BaNIEHTHOCTN.

Obpa3oBaHMe XMMUYeckon cBasn. OCHOBHbIE NMapaMeTpbl MOEKYJI.

CBOWNCTBa KOBaJIEHTHOW CBA3MN.

[MoHATMe ocurmMa 1 N CBA3AX, KpaTHbIE CBA3W.

,D,OHOpHO-aKLI,eI'IToprIIh MeXaHN3M O6pa3OBaHI/IFI KOBaJIEHTHON CBSA3MU.

fmbpunamnsauma aToMHbIX opbutanein. Buasl rubpunansaumnn.

MoHHasa cBA3b.

BooopoaHasa cBA3b.

MeTannn4yeckas CBs3b.

CKOpOCTb XMMNYECKOW peakuun n pakTopbl, BAMAOWME Ha Hee. 3aKOH AENCTBYIOLWMNX

Teopus akTMBaun. AKTUBUPOBAHHbIN KOMMEKC.

MoHATUE 0 KaTann3e N KatanmsaTopax. AKTUBaATOpPHI, I/IHFI/I6I/ITOpr, KaTaJInTn4eckmne anbl.

Tunbl KaTaINTUHECKUX peaKLl,I/IIZ.

25.

HeobpaTumblie n obpaTrMble NPoLECCHl. 3aKOH AENCTBYOLMX MacC Ans obpaTuUMbIX
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peakuun.

26. CMelleHne xmumMmnyeckoro pasHosecus. MNMpuHuumn Jle WaTtenbe. BansaHmne KoHUeHTpauuu,
OaBNeHnsa 1 TeMrnepaTypbl Ha COCTOSIHME paBHOBECUS.

27. TennoBble 3hPEKTbl XMMNYECKUX peaKkUnin. IK30- N SIHAOTEPMUMYECKME peaKLnn.
SHTanbMus.

28. TepMOXUMNYECKME 3aKOHbI N CNefCcTBUSA U3 HUX.

29. OHTponus n aHeprusa MN'mbbca (M306apHO-N30TEPMUNYECKUIA NOTEHLMAN) CACTEMbI .

30. PacTBOpbI, KilaccupukaLms.

31. PacTBOpMMOCTbL BeLlecTs B BOe. 3Tan.l pacTBopeHuda. [uapaTtaumsa n conbBaTaulns.

32. Cnocobbl Bbipa>keHNsa KOHLLeHTpaunum pacTBOpOB.

33. Teopus 3/1IEKTPOJIMTUYHECKON ANCCOLMALINN, €€ OCHOBHbIE NoNI0XKeHUS. PaKTopbl,
B/INSIIOLLME Ha JIEKTPONNTUYECKYIO Auccoumaumto. CTeneHb gnccounaumn.

34. Cnabble U CUNbHbIe 31eKTPOINTbI. CBOMCTBA PAacTBOPOB CsiabblX 3/IEKTPOSINTOB. 3aKOH
pasbaBneHusa OcTBanbaa.

35. 3J'IeKTp01'II/ITI/I‘-lECKa$| onccounaunmsa soabl. BO,D,OpO}J,HbIVI nokKa3aTe/sib.

36. bydepHble pacTBoOpblI.

37. CBoncTBa pacTBOpOB Cnabbix 31eKTpoNnTOB. NponsseneHmne pacTBOPMMOCTN.

38. Peakuun obMeHa B pacTBOpax 3JIeKTPOJINTOB.

39. MNoHATKe 0 rnaponmse conen.

40. KoMnnekcHble coeanHeHus. Peakuun komnaekcoobpasoBaHus. KoopanHaLoHHas
Teopus A. BepHepa.

41. Tunbl KOMI'I}'IeKCOO6pa3OBaTeJ'IeI7I n anMraHaos, KoopanHauMoHHOE 4Y1CJio. HOMeHK}'IaTypa
KOMMAEKCHbIX COeaNHEHU,

42. OcMoc, ocMoTuYeckoe gasneHune. Ondpgysna. 3akoH BanT-Iodda.

44/57



43. lNpown3sBeneHmne pacTBOPUMOCTMN.

Il cemecTp

1. OKNCINTENBbHO-BOCCTAHOBUTEbHbIE peakuun. NMoHATME O CTENEeHU OKNCIEHNSA U NpaBuia
onpependwouine eé.

2. OCHOBHbIe NONIOXKEHUNS TEOPUN OBP. TUNNYHbLIE OKNCNTENN N BOCCTAHOBUTESN.
OKNCNnTEeNbHO-BOCCTAaHOBUTE IbHAsA ABONCTBEHHOCTb.

3. Knaccndukayms oKNCInMTesIbHO-BOCCTAaHOBUTENbHLIX peakLui.

4. MeToguka coctaBneHns OBP: meTof 3/1eKTpOHHOro 6banaHca.

5. MeToaunka coctaBneHus OBP: meToa 3n1eKTPOHHO-NOHHOI0 6anaHca.

6. DNeKTponn3 pacnnaBoB, ero CyLwHOCTb.

7. DNeKTpoan3 pacTBOPOB, KaToAHbIE N @aHOAHbIE NPOoLEeCChl.

8. 3akoHbl Papapesd. [MpakTnyeckoe NMpMMeHeHne 31eKTpPosn3a.

9. Obuime CBOMCTBaA MeTaslJI0B: TUMbI KPpUCTaninyeCKmnx peweTok, XumMmn4eckmne CBOWCTBaA.
XnMmyeckme CBONCTBa MeTasNI0B raBHbIX U MO6OYHbIX noarpynmn.

10. Pag akTUMBHOCTEN MeTaJIJIoB.

11. Koppo3uns meTannoB, eé Buabl U cnocobbl 60pbbLI C HEN.

12. Obuime cBOWCTBA HEMETANIOB: (DM3NYECKME U XUMUYECKME.

13. ObLwan xapakTepncTmka coeanHeHnn anemeHToB |A u lIA rpynn.

14. O6bwasn xapakTepuctuka snemeHToB VIIA rpynnel (ranoreHos).

15. Obuwas xapakTepucTtmnka 3sieMeHTOoB IlIA rpynnbl. 9N1eKTPOHHOE CTPOeHne, CTEMNEHN OKUCTIEHNS,
BaJIEHTHbIE BO3MOXXHOCTW.

16. BaxxHenwune BoAOPOAHbIE U KUCNOPOAHLIE coeaAnHeHnsa anemMeHToB IIIA rpynnbl, conn n
KOMMJIEKCHbIE coeanHeHns B pany 6op - Tanauin. CBOMCTBa NPOCThbIX BELLECTB.

17. Obwas xapakTepucTuka snemeHToB IVA rpynnbl. 9N1eKTPOHHOE CTPOEHNE, CTEMEHUN OKUCIIEHNS,
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Ba)XKHelLle BOAOPOAHbIE U KUCJOPOAHbIE COeANHEHUS B psay yriepon - cBuHel. Conn. CBolicTBa
NPOCTbIX BELLECTB.

18. Kucnopopcomep>xalime KACOTbI 0JI0Ba U CBUHLA, UX COJIN.

19. OcobeHHOCTU XnMuKM yrnepoga. Kapbugbi.

20. MoHooOKCUA yrnepoaa, ouokcupa yrnepoga.

21. YronbHas kKncnota; kapboHaTbl U ruapokapboHaThl.

22. Xnmuna kpemHus. NonyveHue. Bsanmogencreme Co LwesodamMmm n hTopoBOLOPOLAOM.

23. Anokecng KpeMHUA, OpTOKpeEMHUNEBAA KNCNO0Ta, CUJINKAThI.

24. Obwasn xapakTepucTmKa 3nieMeHToB VA rpynnbl. 2/IEKTPOHHOE CTPOEHME, CTEMNEHN OKNCIIEHUS,
Ba)KHeuLme BOOOPOAHbIE U KNCNOPOAHbIE coOegnHeHNs B paay a3oT-BucmyT. Conn. CBONCTBa
MPOCTbIX BELLECTB.

25. Obuwan xapakTepuctuka anemeHToB VIA rpynnbl (XabKOreHOB).

26. OcobeHHOCTM XumMnm Kucnopoda. O30H.

27. Bopa v nepokcupa Bogopona. CTpoeHune n CBOMCTBA.

28. OcobeHHOCTM xnmum cepbl. CepoBogopoga.

29. OKcnabl cepbl.

30. KnucnopopfHbie n 6eckncnopoiHble KUCA0Thbl Cepbl.

31. Conun cepocosep>Xallmx KNCAOT: CyNbUTbI, CynbdaTbl, Cynbduabl, TUOCYbdaThI.
lMepokcocynbgaThbl.

7.4. MeToaunyeckue MaTepuasnbl, onpeapensiowme npouenypbl oueHUMBaHUA 3HaAHUM,
YMEHMM U HaBbIKOB, U ONbiTa AEeATEJIbHOCTU, XapaKTepus3sylowux 3Tanbl (popMupoBaHua
KOMNeTeHUunn

TpeboBaHuA K HanucaHuio pecdepaTUBHOroO AoKAaaa

MpoOyKT camocTosATesNIbHON paboThl CTyAEHTa, NPeACTaBAAOLWMA cOBON KpaTKOe N3N0XKeHNE
B MMWCbMEHHOM BMAE MOJIyYEeHHbIX pe3ynbTaToB (y4ebHOo-nccnenoBaTesibCKOW) TEMbI, A€ aBTOP
pacKpblBaeT CyTb uccneayemon npobnembl, NPUBOAUT pa3/iIMdHble TOYKM 3pEeHUs, a TakxKe
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cobCcTBEHHbIE B3rNsAAbl Ha HEE.

Ooknapn posxeH 6blTb CTPYKTYPUPOBAH W BKJOYATh pa3nenbl: BBeAEHMEe, OCHOBHAS YacCTb,
3aKJIlo4YeHme, CNNCOK NCMOJIb30BaHHbIX UCTOYHUKOB. B 3aBUCMMOCTM OT TeMaTUKM pedepaTa K HeEMY
MOryT BbITb OhOpMIEHBI MPUSIOXKEHMNS, COAEPXKALLME OOKYMEHThI, WACTpaunm, Tabnumubl, CXembl 1
T.4. O6bEéM goknaga - 10-15 cTpaHuML NeYaTHOro TeKCTa, BKJYaa TUTYJbHbIM JNUCT, BBEAEHME,
3aKJIlo4YeHMe N CNNCOK NnTepaTypbl.

3agavaMu goksaga ABAaTCA:

1. ®opMmupoBaHue yMeHI/IIZ CaMOCTOATENLHOWN pa6OTbI C NCTOYHUKaMW nnuTepaTypbl, KNX
cncrteMaTmnlauuna,

2. Pa3BuTme HaBbIKOB JIOrMYE€CKOr0 MbILLIEHUS;

3. YrnybneHune TeopeTnyecknx 3HaHuin no npobneme nccnenoBaHus.

Mpn oueHKe AoKNada UCMoNb3ylTCa cnenyrLlne KpuTepun:

- HOBU3Ha TEeKCTa;

- 060CHOBAHHOCTb BbIOOpPa NCTOYHUKA;

- CTeneHb pacKkpbITUA CYLLHOCTM BOMPOCa;

- cobnogeHna TpeboBaHU K 0hOPMIIEHNIO.

KpuTepun oueHuBaHuA goknapga

OTMeTKa «OTJINYHO» - BbINOJIHEHbI BCe TpeboBaHWA K HanMMWCaHUIO M 3allMTe AoKhada:
o6o3HaveHa npobnema n obocHoBaHa €€ aKTyaNlbHOCTb, CAEJIaH KPaTKU aHaIN3 pa3sIndHbIX TOYEK
3peHnss Ha paccMaTpuBaemyl npobneMy M JIOTUYHO WU3N0XKEeHa CcobCTBeHHas no3unuuns,
CcthopMyIMPOBaHbI BbIBOAbI, TEMA PACKPbITa MOJIHOCTbIO, BblAepXaH 00bEM, AaHbl MpaBUJibHble
OTBETbI Ha AOMONHUTESNIbHbIE BOMPOCHI.

OTMeTKa «X0poLlo» - OCHOBHble TpeboBaHUA K AOKNaAy W €ro 3aumnTe BbIMNOJIHEHbLI, HO MPU
3TOM [JonyuweHbl Hefo4éTbl. B 4acTHOCTWM, MMEKTCA HETOYHOCTU B WU3JIOXKEHUU MaTepuana,
OTCYTCTBYET JIOrM4yeckasi nocsiefoBaTesIbHOCTb B CYXXAEHUAX, He BbloepXaH 00bEéM pnoknapa,
MMelTCA ynyuleHnsa B O0DOPMJIEHNN, HE [OMYyCKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
OOMOJIHUTENBbHbIA BOMpPOC.

OTMeTKa «y[oBJIETBOPUTENIbHO» - MMEIOTCA CyLLEeCTBEHHbIE OTCTYMNJIeHUs oT TpeboBaHUN K
HanucaHWo Aokfnada. B 4acTHOCTM, TeMa ocCBelleHa NMlb YaCTUYHO, AOMNyLleHbl aKTUuyeckune
oLINGKM B coaep>XaHUM AoKaaga Wian npu oTBeTe Ha AOMNOJIHNTE IbHbIE BOMPOCH!, BO BPEMS 3aLLUNThI

OTCYTCTBYET BbIBO/L.

OTMeTKa «HeyOoBfIeTBOPUTE/NIbHO» - TemMa [oKnaja He packpbiTa, 0b6HapyXuBaeTcs
CylLLleCTBEHHOE HerMoHnMaHmne npobiemsl.

TemMaTuMka [OKJadOB BblAaeTcs MpenogaBaTesieM, W CTyOeHT BblbupaeT Temy
CaMOCTOATENIbHO B TEYEHUE NMEPBbLIX ABYX HeleNb 0byyeHus.

OcBoOeHMe OUCLIUMJINHBI OLleHMBAETCS B (hOopMe 3a4€Ta: «3a4TEHO», «HE 3a4TEHO».

KpuTepuu oueHKHU 3HaHUW Ha 3K3aMeHe

DK3aMeH MOXXeT MPoBOAUTLCS B (popMe YyCTHOro ornpoca no bunertam (Bonpocam) mam 6e3
6uneToB, C NpeaBapuUTe/IbHOM NOArOTOBKOM N 6e3 NoAroToBKM, MO YCMOTPEHUIO NpenoaaBaTens.
DK3aMeHaTop BMnpaBe 3ajaBaTb BOMPOChl CBepx 6uneTa, a TakXe, MOMUMO TEOPEeTUYECKUX
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BOMPOCOB, AaBaTb 3a4a4yu No nNporpamMme AaHHOro Kypca.

JK3aMeHalMoHHble OuneTbl (BOMPOChI) YTBep)XAalTCa Ha 3acedaHun Kadenpbl U
noanucbiBaloTCA 3aBedywowmMm Kadenpown. B bunete p[o/mkKHO cogepxaTbCd He 6onee Tpex
BOMPOCOB. KOMMMEKT 3K3aMeHaUMOHHbIX OumneTtoB MNo AUCUMMJIMHE [O/DKEeH coaepXaTb25-30
buneTos.

JK3aMeHaTOop MOXKEeT MNPOCTaBUTb IK3aMeH 6e3 ornpoca nian cobecenoBaHns TeM CTyaAeHTaMm,
KOTOpPblIE aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJIMYHO» - CTYAEeHT rayboko um mMpoYHO YCBOWS BECb MPOrpaMMHbIN MaTepuan,
ncyepnoiBatoLwle, MocsaenoBaTeNbHO, FPaMOTHO W JIOTMYECKM CTPOMHO ero u3saraeT, TeCHO
yBfi3blBaeT TeOpuio C MpakTukon. CTydeHT He 3aTpyAHAeTCAa C OTBETOM Mpu BUAOW3MEHEHWU
3ajaHus, ceoboHO cnpaBaseTcs C 3ajavyamMu, 3a4aHUAMN U APYTUMN BUAAMU MPUMEHEHNS 3HAHUNA,
MOKa3blBaeT 3HaHWSA 3aKOHOAATESIbHOrO0 M HOPMATUBHO-TEXHWYECKOro MaTepuasioB, MpPaBUIbHO
060CHOBbIBaeT MPUHATbLIE pelleHns, BAajeeT pPa3HOCTOPOHHWUMK HaBblkaMXU W NpuemMamMm
BbIMOJIHEHUSA MPaKTNYeCKNX paboT, obHapy>XMBaeT yMeHne camocToaTenbHo 06obLaTb n nsnaratb
MaTepuasn, He Jornyckasa ownbok.

OTmeTKa «Xopowo» - CTyoeHT TBepAao 3HaeT I'IpOFpaMMHbIIZ MaTepwuan, rpaMoTHO 1 Mo
cywiecTBy M3JslaraeT ero, He AonyckaeT CyuweCcTBeHHbIX HEeTOYHOCTEeN B OTBETE Ha BOMPOC, MOXeT
NnpaBMJiIbHO MPUMEHATbL TeopeTundeCcKme rnosIoXXeHnAa 1 BJlageeT HeobxoQNUMbIMN HaBblKaMu npm
BbIMOJIHEHNWN NMPaKTUYEeCKNX 3adaHun.

OTMeTKa «y[0BJIeTBOPUTESIbHO» - CTYAEHT YCBOWJ TOJIbKO OCHOBHOW MaTepuas, HO He 3HaeT
oTAEeNIbHbIX [OeTaNieil, [OoMyCKaeT HEeTOYHOCTW, HEeAOCTaTOYHO MpaBU/ibHblE (OPMYJSINPOBKM,
HapylLlaeT roc/fefoBaTe/IbHOCTb B  W3J/IOXKEHUM MPOrpaMMHOr0 MaTepuania WU  UCMbITbIBAeT
3aTPyOHEHNS B BbINOJIHEHUN NMPAKTUYECKUX 3a0aHWNN.

OTmeTKa «HEYOOBJIETBOPUTEJIbHO» = CTYAEHT HE 3HAET 3HAYNTESIbHOM YacTun nporpamMMHOro
MaTepunana, AonyckaeT CcyweCTBEeHHbIE ownbku, c 6onbwKnMn 3aTPpyOHEHUAMWU BbINOJIHAET
npakKTn4eckmne pa60Tb|.
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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

TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /

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

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

MundTaxoBa, H.LL. Obuwas n HeopraHnyeckas xmMus :

y4yebHoe nocobue / H.LU. Mudraxosa, T.M. NMeTpo.a. - Ka3aHb

: Ka3zaHCKMI HauWoHanbHbIN NCCNenoBaTeNbCKNn
TexHonornyeckum yHmesepcuteT, 2017. - 408 c. - 3bC IPR
Books. - URL: http://www.iprbookshop.ru/80237.html. -
Pe>xxum goctyna: no nognucke. - ISBN 978-5-7882-2174-8

http://www.iprbookshop.ru/80237.html

54(075.8) J1 64 lutBUHOBA, T.H. ObLas8 XuMusa : 3a0a4m C
MeaunKo-bnonorn4yeckon HanpaBaEHHOCTbIO : y4yebHoe
rnocobue pona ctyaeHToB By30B / T.H. JInTenHoBa. - PocToB
H/LO : ®eHunkc, 2014. - 319 c. - (Bbicluee MegnLMHCKOE
obpasoBaHue). - N'pudg: PekomeHgosaHo FEOY BMO MepBsbin
MOCKOBCKUI rocyfapCTBEHHbIA MEAULIMHCKUIA YHUBEPCUTET.
- Mpwun.: c. 283-315. - 3b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100026968. -
Pexxum pgocTyna: conepykaHue. - AYJ1: 98 3k3. - bubnuorp.: c.
316-317 (17 Ha3B.). - ISBN 978-5-222-22839-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+044
941

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO AUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gnsi CTyneHToB By30B. Y.
1/ Mankon. roc. TeXHO. UH-T, AObIr. roc. yH-T ; [cocT.: M.W.
CtanbHasg, T.U. CupopuHa, A.H. OxeB]. - Mankon : MI'TI,
2003. - 45 c. - Mpwun.: c. 42-44

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

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO OUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gns CTyneHToB By30B. Y.
2 / Maikon. roc. TexHon. UH-T ; [cocT.: M.WU. CtanbHas, T.W.
CnpgopuHal. - Markon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

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

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

O6wasn n buoopraHnyeckasa xumms : y4ebHoe nocobue / E.N.

PsabuHuHa, E.E. 3oToBa, H.M. OBeykuHa [ ap.]. - MockBa :
NHDPA-M, 2019. - 239 c. - 9bC 3HaHuyM. - URL:
https://znanium.com/catalog/document?id=347323. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-107917-1

https://znanium.com/catalog/document?id=347323

546(075.8) P 75 PocuH, WN.B. Obwan n HeopraHuyeckas
xmuMnsa. CoBpeMeHHbIN Kypc : y4ebHoe nocobue ans
6akanaBpos u creynanuctos / U.B. PocuH, J1.4. ToMuHa. -
Mockga : FOpawnT, 2012. - 1338 c. - (bakanaBp. ba3oBblIi
KypcC). - F'pnd: PekomeHnpgoaHo ®IEQY BIMO "Poccmnnckun

XVMUKO-TexXHoIornyeckmnin ynmsepcutet .. MeHpoeneesa". -

36 HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000028848. -
Pexxum poctyna: cogeprkaHue. - AYJ1: 17 3k3. - bubnwnorp.: c.
1337-1338 (23 Ha3B.). - ISBN 978-5-9916-1790-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
AAG6

MBaHoB, B.I'. HeopraHnyeckas xmmmsa. KpaTkuin Kypc :
yyebHoe nocobue / B.I'. UBaHoB, O.H. leBa. - Mocksa : KYPC :
NHOPA-M, 2014. - 256 c. : nn. - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=272664. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-905554-60-5

http://znanium.com/catalog/document?id=272664

546(075.8) 0-28 Obwan 1 HeopraHnyeckasa XmMums.
NabopaTopHbIN NPakKTUKYM : y4yebHoe nocobue gns
6akanaBpos u crieynanuctos / [C.C. BabknHa n gp.]. -
Mocksa : FOpanT, 2012. - 481 c. - (bakanasp. ba3oBbI Kypc).
- F'pud: PekomeHgosaHo ®IBOY BMO "POCCMNCKUA XUMUNKO-

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
AA5
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HasBaHue CcblsIKa

TexHonornyeckun yHmsepcuteT O.U. MeHpgeneesa". - 3b Hb
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000028868. -
Pexxum poctyna: cogeprkaHue. - AYJ1: 17 3k3. - bubnwnorp.: c.
476-477 (23 Ha3B.). - ISBN 978-5-9916-1868-7

MBaHoB, B. I'. HeopraHnyeckasa xmmus : kKpaTkun kKypc / B. I'. | https://znanium.ru/catalog/document?id=453647
MBaHoB, O. H. leBa. - Mocksa : KYPC : UH®PA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TekcT : aneKTpoHHbIN. - URL:
https://znanium.ru/catalog/product/1946193

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUMOHHbIE pecypchl ceTn «MIHTepHeT»

a) - ObpasoBaTenbHbIN NopTan PrbOy BO «MI'TY» [9neKTpOHHbIN pecypcl: Pexxum goctyna:
https://mkgtu.ru/ - 2n1eKTpOHHbIN KaTanor 6ubnnoTekn - Pexxum gocrtyna: //
http://lib.mkgtu.ru:8004/catalog/fol2; - EonHoe okHO oocTyna K obpa3oBaTesibHbIM pecypcaM: Pexxum
pocTtyna: http://window.edu.ru/ 6) nporpaMmmHoe obecneyeHmne: KOMMbIOTEPHbIE XUMNYECKMNE
nporpammMbl Chem Wind, ISIS Draw, ChemCheck, PASS, koMmnbloTepHble nporpaMmmbl Mathcad,
Matlab, Statistica, Softline. B) 6a3bl AaHHbIX, NHHOPMALMOHHO-CMPABOYHbLIE N MONCKOBbLIE CUCTEMbI
KOHCOP, petepaTunBHasa 6a3a gaHHbIX Arpukona n BUHUTU, Hay4yHas anekTpoHHasa bubnmorteka e-
library, Arponounck; nHgopMaLmoHHbIE CPaBOYHbIE U MONCKOBbLIE cMCTeMbl: Rambler, Yandex,
Google, Nigma. Znanium.com. ba3oBas KOJIIEeKLUNS : 3/IEKTPOHHO-bnbnnoTevyHasa cuctema : cant /
00O "Hay4Ho-nsgatenbckun ueHTp MHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog
(naTa obHoBneHnsa: 06.06.2019). - Pexxum gocTyna: gnsa 3aperncTtpup. noab3oBaTenen. - TeKCT:
9NeKTPOHHbIN. PoHA DBC hopMmpyeTcs C y4eTOM BCex uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKJlOYaeT y4ebHuku, y4ebHble nocobus, YMK, moHorpacumn, astopedepaTsl, AuccepTaunm,
SHUMKNONEANN, CNI0OBAPU U CNPABOYHUKIN, 3aKOHO4ATE/IbHO-HOPMAaTUBHbIE AOKYMEHTHI,
cneumansHble nepuogmnyeckne n3fgaHnus n n3gaHus, BoelnyCKaeMble n3gatesnbCTBamMum By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konaekumns : 3N1eKTPOHHO-6nbnnoteyHasa cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Meguna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: gnsa sapermctpup.
noJib3oBaTesiel. - TEKCT JIEKTPOHHbLIN. ABNAETCHA pacnpoCTPaHEHHLIM 06pa3oBaTENbHbIM
3NEKTPOHHbIM PEeCYypCOM AN BbICLUMX N CPEOHUX CneunasnbHbiX y4ebHbIX 3aBedeHN, Hay4yHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX BbnnoTek, NnpnobpeTatolnx KOpNopaTMBHbIA A0CTYyN
Ons ceomx obyyvatowmxcs, npenogasatesen n T.4. 96C BkaOYaeT yyebHyo 1 Hay4yHY0 nIuTepaTypy
Mo HampaBJIEHNSAM NOAFOTOBKMN BbICLLIEro N CpefHero npodgeccmoHasbHoOro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa bubnuoTteka (HIB) :
henepanbHaga rocyfapcTeeHHas MHPOpPMaLMOHHasa cucTtema : canT / MUMHNCTEPCTBO KybTypbl
Poccuiickon ®epgepaunm, Poccrminckas rocygapcTeeHHas bubnmorteka. - Mockea, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ansa 3apernctpup. nosb3oBaTenen. - TEKCT: 3N1eKTPOHHbIN. HIb -
npoekT Poccmninckonm rocygapcTBeHHom bubnmorekun. HaumHasa ¢ 2004 r. NMpoekT HaunoHanbHas
3NeKTpoHHasa bubnmnoteka (HIB) paspabaTbiBaeTcs BeAYLLMMU POCCUMACKUMU BnbnnoTekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccninckon ®epepaunn. OcHoBHasa uenb HIB - obecneynTb
cBoboAHbIN AOCTYN rpakaaHam Poccnnckon depgepaunm Ko BCeEM N3[aHHbIM, N34aBAaEMbIM U
XpPaHAWMMCA B pOHAAX POCCUNCKUX BNBANOTEK N3OAHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
MaMATHMKOB NCTOPUM U KYJIbTYpPbl, 40 HOBENLWIMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 31eKTPOHHLIX KHUT, Bonee 33.000.000 3anuncen
KaTanoros.POCCUNCKAS HAUNOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitckast HaumMoHanbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nasa 3apermctpup.
nofib3oBaTesiel. - TeKCT: 3/IeKTPOHHbIN. "... O4HA N3 KPYNHENLINX B MUpe 1 BTOpas No BesinYnHe
oHaoB B Poccmnnckonm depgepaunm - CAYKUT POCCUACKON KYJIbTYPE N HayKe, XPaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacenaLWmnx Poccnio Hapoa4oB U
pacnpoCcTpaHeHUO naen rymaHmsMma. ... B gpongax bubnmotekun xpaHutcsa 6onee 38,6 MaH 3K3.
Npon3BeAeHNN NeYaTn N NHbIX NHRPOPMALMOHHbLIX PECYPCOB, B TOM YNC/IE N Ha JIEKTPOHHbIX
HOCUTenNAX, OOCTYMNHbIX LWMPOKOMY Kpyry nosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThIC.
yuTaTesnien, KOTOPbLIM BblAaeTca A0 5 MAH U3aHu, K ee SNEeKTPOHHbLIM pecypcaM obpallatoTcs 3a
ron cebilwe 10 MAH yAasieHHbIX NoJib3oBaTesien. ... CoxpaHsaa KynbTYPHYIO 1 UCTOPUYECKYIO
NpeeMCcTBEHHOCTb, BEPHOCTb BMB/INOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6ubnnoteke, PHB ceroaHs — coBpeMeHHoe NMHHoPMaLIMOHHOE yuYpeXaeHue,
OCHalleHHOoe HoBenwmnM o0bopyaOBaHNEM N CBOEBPEMEHHO OTBEYatoLlee Ha HacyLLHble Bbi30BbI
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BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmoTteka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: os4 3aperncTpup. nosb3oBaTenen. - TekcT:
371eKTPOHHbLIN. MnaTdhopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHnymaTnuee POCCUINCKOro
oHaa pyHAaMeHTabHbIX UCCnenoBaHni ong obecnevyeHmns poCCUNCKNM YHEHbIM 3N1EKTPOHHOIO
JOoCTyna K BeAyLUNUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy c
PYyCCKOA3bIYHLIMUK MYOANKaLNAMN N HbiHE ABNSETCS BeAyLlen 31eKTpoHHON 6ubnmnoTekon Hay4yHoON
nepuoankun Ha pycckom s3bike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHasa bubnmnoTteka : canT. - Mockea, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
JOoCTyna: ANAa 3aperncTpup. nonb3oBaTenen. - TeKCT: 3NeKTPOHHLIN. KnbepJleHnHKa - 3To Hay4YHas
3/1eKTPOHHaa bubnnoTteka, NOCTPOEHHAs Ha Napaaurme oTkpbiTon Hayku (Open Science),
OCHOBHbIMUN 3a4a4aMn KOTOPOW ABASETCA NONyAApU3aLNSa HAYKM U HAYYHOW OEeATENbHOCTH,
06LLLeCTBEHHbIN KOHTPOJIb Ka4yeCTBa Hay4HbIX Ny6anKauun, pa3Butmne MeXxanCunnianHapHbIX
nccnenoBaHUin, COBPEMEHHONO MHCTUTYTA HAaY4YHON peLeH3nun, NoBblLLeHne LNTUpYyemMoCcTun
POCCUINCKON HayKn 1 NOCTpoeHne MHPPaCcTPyKTYpbl 3HaHUN. https://cyberleninka.ru/
Mepuoandeckmne n3gaHna AoCTynHble obyyaowmMca n coTpygHmkam ®re0Qy BO MI'TY no noanuncke
M Ha OCHOBaHWM KOHTPAKTOB M JIMLLEH3NOHHbIX cornawieHun. /index.php/resursy/37-periodicheskie-
izdaniya XuMuK : cant o xumunun / XuMuK.py. - Mockga, [2077?]. - . - URL: http://www.xumuk.ru/.
TeKCT: 3/1IeKTPOHHbIN.Ha cainTe pa3melleHbl y4ebHble MaTepmnanbl N0 pa3iNyHbIM pa3genam XMmMumu,
npeacTaBsieHa XxMMmMyeckas sHunknonegums (bonee 5000 TepMnHOB, OXBaTbIBAIOLLUX BCE pa3aebl
XMMUK, @ TakXXe norpaHnyHblie 061acTn), CNPaBoOYHUK MO XUMUYECKUM BeLlecTBaM, nepruoanyeckas
cuctema anemeHToB [.U. MeHpeneeBa CO CCbINIKOM Ha KpPaTKYto nHopmaumio 06 aneMeHTax B
XVMUNYECKOW SHLMKNOMNEeANN, MaTepmrabl, MOCBALLEHHbIE MOJTYYEHUIO U CBOMCTBAM
reTepounKINYecKnx CoeAnHeHNn, SHUNKIONE[NS IeKapCTBEHHbIX NpenapaTos,
hapMaueBTUYECKU N BUOXNMNYECKNI CMPABOYHUKIN, KaTaslOr XMMUYECKNX KOMAAHUA U
npeanpuaTnm n gpyrne matepuanbsl, QYHKUNOHMPYET popyM npoekTa. http://www.xumuk.ru/
Himhelp.ru : Xumnyeckuin cepsep. - [Mocksa], 2006. - . - URL: https://www.himhelp.ru/. TekcT:
3/IEKTPOHHbIN. XNMNYECKNI cepBep 0bpa3oBaTebHON HaMpaBAeHHOCTU. Y4ebHbIn MaTepuan no
KYpCY XUMUN: TeopeTU4eCcKne OCHOBbI XMW, HEOPraHUYecKas XMMUs, opraHn4yeckas xmMus.
TepMUHOIOrNYeCcKUin CNpaBoYHUK. Bennkue yyeHble: KpaTkmne bruorpadumm n 0CHOBHbIE Hay4Hble
JocTmxeHus. CnpaBoYHbI MaTepuan (pusnyeckmne CBOMCTBA, KOHCTaHTbl paBHOBECKA U Ap.).
PedepaTbl Mo xuMun. MaTepumasnbl N0 XUMUYECKON TEXHONOIr M. HOBOCTU KOMMaHWUN, pekiama.
https://www.himhelp.ru/ ChemNet. Poccus : InekTpoHHasa 6bubnmoTteka y4ebHbIX MaTepuasnos rno
XUMuun / PocCMCKNM poHA PyHOaMeEHTalbHbIX UCC/IeA0BaHUN, XUMUYeCKUn hakynbTeT MIY. -
MockBa, [1977?]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3NEKTPOHHbIN.DNEeKTPOHHasa bubnnoTeka y4ebHbix MaTeEpPMasioB NO XMMUK NPeacTaBaseT cobon
hoHa nybankaumin, NoAroTOBMEHHbIX AN MHPOPMALMOHHOIro obecnedyeHns y4ebHbIX KypCoB Mo
XUMUN ONA CTYOEHTOB N aCrUpPaHTOB XMMUYECKOro 1 paga apyrux pakynbtetos MIY, a Takxe
abuTypueHTOB N yYalMxcsa cpeaHein wkonbl. http://www.chem.msu.su/rus/elibrary/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO e BONPOChl OPraHu3auum U3yYeHUs OUCLUMNJIMHBI.

Ha nsy4eHne gnucumnmniamHel cornacHo y4ebHomMy nnaHy Ha o4yHou ¢popme obyqeHunss oTBoamTCa 252 vaca, u3 Hux 153,7 KOHTaKTHbIX Yacos, 27
YacoB npuxoaunTcsa ansa CPC. KoHTakKTHble Yacbkl Noapa3aensanTcs Ha nekunm (68 4yacos), nabopaTopHble paboThl (85 4YacoB),  KOHTakKTHas paboTa B
nepuop attectaumm (0,35 vacoB). Ha 04HO-3a04HOV popMe 0byHeHUsT N3YHEHUIO OUCUMNANHBI COrnacHo y4ebHoMy nnaHy oTBoaAuTCA 252 yaca, 13
HNX 36,7 KOHTaKTHbIX YacoB 1 142 4yaca gna CPC. KoHTaKTHble YacCbl Noapa3nenatoTcs Ha nekumm (16 4acos), nabopaTopHble paboThbl (16 4aca) u
rnpakTmnyeckme 3aHATUSA (6 4acos).

N3y4yeHne Kypca TpebyeT nocelwieHna nekUUn, akTUBHOM paboTbl Ha nabopaTOpHLIX 3aHATUAX, BbIMOJHEHUA BCeX Yy4ebHbIX 3adaHuin
npenojasaTesisd, 03HAKOMJIEHUS C OCHOBHON W gonofaHnTenbHon nutepaTtypon, CPC. Bo BpeMsa feKunn CTYAEeHT OO0/DKEH BeCTU KPaTKUM KOHCMNEKT.
PaboTa c KoHCnekTOM nekuun npegnonaraetT B pamMkax CPC npocMoTp KoHCNekTa (XkKenaTeslbHO B TOT »Ke AeHb nocsie 3aHaTtun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTA, KOTOPbIE Bbi3blBAlOT 3aTPyOHEHNA 19 NOHMMaHKA. [py 3ToM obyYaloWwnInca OONXKEH CTapaTbCa HAUTN OTBET Ha
3aTPYOAHUTENbHLIA BOMPOC, MCMOAb3ysi PEKOMEHAOBAHHYIO nuTepaTypy. Ecim eMy camMocToATenbHO He yhasnocCb pa3obpaTbCa C MaTepuasnom,
HeobxoanMo chopMyIMPOBaTL BOMPOCK 1 06paTUTHLCS K NpernofaBaTento Ha KOHCYAbTauun nnm bnmxanwen nekumn. Obyyatouiemycss Heobxoanmo
perynaspHo oTBOAUTb BpeMsA A5 NOBTOPEHUSA NMPOMAEHHOrO MaTepuana, NpoBepsas CBOM 3HAHUSA, YMEHNA N HaBblKM MO KOHTPOJIbHLIM BOMpocam (B
npenenax spemeHu CPC).

Mporpammon npepycmMoTpeH nabopaToOpHbIN MPaKTUKYM. YraybneHne n KOHKpeTM3auums 3HaHUWN MPOM3BOAUTCA MNpPU ero npoBedeHun.
HeobxooumbiM yCcrioBMeM sBASETCA CaMocTosTenbHasa paboTa CTyAeHTOB C WUCMOJIb30BAaHMEM HarnsgHbix rnocobun, HeobxoanMMOn TeXHUYECKOWN
OOKYMEHTauum n nutepaTypbl. Ka)xgoe 3aHaTUE OCHaWwaeTCcs gngakTu4ecKuMm Mmatepuanamu: niakatamm, cxemamu. OCHOBHas Lenb nposeneHus
3TUX 3aHATUN - QOpPMUPOBaHME Yy CTYAEHTOB aHaJINTUYECKOro, TBOPYECKOr0 MbIWIEHNA MYyTEM MNpuobpeTeHns NpPaKTUYEeCKUX HaBbIKOB.
JNlabopaTopHble 3aHATUS BbLIMOJHAKT cCledyuwme 3adadvn: CTUMYINPYIOT peryfspHoe W3y4YeHUe pPeKOMEeHAOBAHHOW NMTepaTypbl, a TakKXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLMOHHOMY KYPCY; 3aKpPEenasiT 3HaHUSA, NONyYEHHbIE B MpoLEecce JIEKLMOHHOIo obydyeHnsa n CamMoCTOATENbHOMN
paboTbl Hap NMTepaTypon; paclwmnpsaloT 06bEM NpodeCcCMoHaNbHO 3HAYMMbIX 3HAHWIA, YMEHUN, HaBbIKOB; MO3BOJIAIOT MPOBEPUTb MPaBUILHOCTb
paHee NoNyYEHHbIX 3HAHWUIA; MPUBUBAIOT HAaBbIKW CAaMOCTOATESIbHOIO MbILLJIEHNS, YCTHOIO BbICTYMJIEHUS; CNOCOBCTBYIOT CBOBOAHOMY ONEPUPOBAHMIO
TEepPMUHOI0rnen; NpeaoCcTaBAAnT NpenogaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBaTb YPOBEHb CaMOCTOATENbHOW paboTbl CTYyAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA Npu npoBeneHnn nabopaTtopHbiX paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocToaTeNbHasa paboTa CTyAeHTOB C WCMNosb3oBaHMeM nabopaTopHoro obopyfoBaHuA, HaraggHbix nocobun, Heobxogmmon
TEeXHNYECKON OOKYMeHTauum n nutepaTypbl. Ka)Kgoe 3aHATUE OCHaWaeTCa ANAaKTUYEeCKMMN MaTepuanamMu: niakatamm, cxemamn. CogeprkaHume
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacTosALWEN NPOrpaMMsl.

Mpy NoAroToBKe K 3K3aMeHy B [OMOJIHEHME K W3YYEHUI0 KOHCMEKTOB JeKLuii, Heobxoaumo Mnosib30BaThCA y4yebHOW nuTepaTypon,
PEeKOMEHJ0BaHHOM K HacTosLen nporpaMmme. MNpu NOAroTOBKE K 3K3aMeHY HE0OX0AMMO N3Y4YNTb TEOPUIO: onpeaenieHns BCex NOHATUI 1 3aKOHOB A0
COCTOSIHUS MOHUMaHUA MaTepuana U CaMoCTOATENIbHO PeLlnTb MO HECKOJIbKY TUMOBbLIX 3a4ay U3 KaXaon Tembl. Mpu pelueHMn 3agay Bceraa
HeobXxoOAMMO yMeTb KaYeCTBEHHO UHTEPNPEeTUPOBaTb UTOM pPeLLleHUs.
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CamocToaTenbHana paboTta ctyaeHToB (CPC) no aucumnavHe urpaeT Ba)KHYIO poJb B Xoae Bcero yyebHoro npouecca. Matepuanbl 1
MeToan4yeckmne pekoMmeHgaumm onga obecnevyeHns CPC rotoBaTcs npenogaBaTesieM 1 BblAAOTCA CTYOEHTY npernogasaTenem n 6ubnnortexkon.
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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

AHTUBUMPYC kaspersky endpoint security JInbueH3noHHbIn gorosgop o1 17.02.2021 Ne 203-20122401

7-Zip CBoboaHasa nueH3us

AndroidStudio CBobonHas nuueH3ns

Eclipse IDE for Java Developers CBo6oaHasa nmueH3uns

Lazarus the professional Free Pascal RAD IDE CBobogHas 1nueH3uns

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

Project Expert 7.57.9038 CBoboaHas nmueH3us

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

PacTpoBbIn rpadmnyeckuii pegakTopGIMP2.10.22 14.08.21 r. ceobogHas MMUEH3nA

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxabin oby4vatowminca B Te4eHmne Bcero nepnona obyvyeHna obecnedyeH nHOANBMAYa AbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBINOTEYHBLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubanoTeyHas cuctema : cant / OO0 'Hay4yHo-n3paTenbCKUm LeHTpP
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ons
3aperncTpup. nosib3oBaTesnien. - TeKCT: 31eKTPOHHbIN. PoHA SBC hopmMumpyeTCs C y4eTOM BCEX N3MEHEHWUI
obpa3oBaTesibHbIX CTaHO4APTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
nepuoamnyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLECTBO C OrpaHUYeHHoM
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnanbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenosaTelbCKnx
WHCTUTYTOB, Ny6nnYHbIX BnbnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN ANS CBOMX 0OyYaloLmxcs, npenonaBaTenen
1 T.4. 9BC BKJtOYaET y4ebHYI0 N Hay4YHYI0 MTepaTypy Mo HanpaBJJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEro
npogeccnoHasbHoro obpasosanus. http://www.iprbookshop.ru/586.html

HaumoHanbHas anekTpoHHasa bubnuoteka (H3B) : hbepepanbHaa rocyaapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccuiickom
rocynapcTseHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[@aBaEeMbIM N XPaHALLMMCS B (POHAAX POCCUNCKNX BUBNINOTEK N3aaHnaM U Hay4HbIM paboTaMm, - OT KHUKHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npoun3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHANIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT: 3IEKTPOHHbLIN. '... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHO0B B
Poccuiickon ®egepaumm - CAYXUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHaslbHYl0 NaMaTb, cnocobcTeyeT
MPOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PaCNPOCTPaHEHMIO naen rymaHusma. ... B pongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocewaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BbIJAETCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoXxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3aJ10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperucTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B
1999 roay no nHnumaTmee Poccminckoro coHaa pyHAaMeHTallbHbIX NCCenoBaHuin onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN U HbIHE ABNAETCA BeAyLLEeN 3/IEKTPOHHON 6nbnnoTekon Hay4HON NepnoanNKN Ha PyCCKOM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesien. - TEKCT: 31IeKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6rnbnnoTeka, NOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aa4YaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4YHom AeATeIbHOCTU, 06LLEeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue
MEeXANCUNMANHAPHbIX NCCNeL0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unu, NoBbILLEHNE LUTUPYEMOCTH
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Ha3BaHue

POCCUINCKON HayKW N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Mepropnyeckne n3gaHna JocTynHole obyvaowmmcs n cotpyaHukam ®re0Y BO MITY no noannmcke n Ha 0CHOBaHUWN
KOHTPaKTOB M IMLEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

XuMuK : canT o xumum / XuMunK.py. - Mocksa, [2077]. - . - URL: http://www.xumuk.ru/. TeKCT: 371eKTpOHHbIN.Ha cante
pa3melleHbl y4ebHble MaTepuasibl MO pa3/inyHbIM pa3gesaMm XMMnn, NpeacTaBiieHa XuMmmyeckas sHumknoneauns (bonee
5000 TepMMHOB, OXBaTbIBaAKOLLMX BCE pa3aesibl XMMUN, a TakXe NnorpaHn4Hble 061acTu), CNPaBoOYHUK MO XUMNYECKUM
BelLlecTBaM, Nepuoamnyeckasn cuctema anemeHToB .M. MeHneneeBa Co CChIIKOM Ha KpaTKyto nHdopMaumio o6 anemMeHTax B
XMMUYECKON 3HUMKoNeanun, MaTepmasibl, MOCBALLEHHbIE NMOJYYEHMIO N CBOWCTBAM reTepoLNKINYECKUX COeANHEHWNA,
SHUMKNOMEe[MS NeKapCTBEHHbIX MpenapaToBs, (hapMaueBTUYeCKUn 1 BMOXNMUYECKN CNPAaBOYHUKIW, KaTanor XMMUYeCKnX
KOMMaHUM 1 NpeanpusaTui n apyrue Matepmanbl, PyHKUMOHUpPYeET hopyM npoekTa. http://www.xumuk.ru/

Himhelp.ru : Xumnyeckuin cepsep. - [MockBal, 2006. - . - URL: https://www.himhelp.ru/. TeKCT: 31eKTPOHHbIN. XMMUYECKINIA
cepBep obpa3oBaTe/IbHON HAaNPaB/IEHHOCTUW. Y4ebHbI MaTepuran Nno Kypcy XMMumn: TeopeTnyeckmne 0CHOBbI XMUN,
HeopraHnyeckas XuMus, opraHmyeckas XxmMMmns. TEpMUHONIOrNYECKWIA CNPaBOYHUK. Benukne yyeHble: kpaTkue buorpacdum n
OCHOBHble Hay4Hble JoCTUXeHNsA. CnpaBoYHbI MaTepuan (husmyeckme CBONCTBA, KOHCTaHTbLI paBHOBECMA 1 Ap.).
PecepaTtbl No xmuMun. MaTtepuanbl N0 XMMUYECKON TEXHONOrMN. HOBOCTM KOMNaHWn, peknama. https://www.himhelp.ru/

ChemNet. Poccus : dnekTpoHHas 6ubnnmoreka y4ebHbix MaTepuanoB No xmMum / PocCMinicknin oHA yHAaMEHTaNbHbIX
nccnenoBaHun, Xummndeckunm akynetet MIY. - MockBa, [19?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/1IeKTPOHHbIN.INEeKTPOHHaa bubnnoTteka y4ebHbix MaTepmnanos No xmMumn npeactasnaeT cobon poHa nybnmkauunn,
NOArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYAEHTOB Y acnMpaHToB
XMMUYECKOro 1 paga Apyrux akynbtetoB MIY, a Takxe abUTypreHTOB 1 yHaLlnUXCca CpefHen LWKObI.
http://www.chem.msu.su/rus/elibrary/

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CAieayoLWM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aTopedepaTsl,
auccepTaunu, sHUNKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOA4AaTes/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLunasbHble
nepnoanyeckme n3gaHus u n3faHus, Bbinyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-bubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An M Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PeCYpPCOM A5 BbICLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-nCcCnen0oBaTelbCKUX
WHCTUTYTOB, Nybnn4HbIix 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogasaTtenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHylo nMTepaTypy Mo HanpaB/ieHNAM NOATOTOBKWN BbICLLErOo U CPedHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAa cucTema : CanT /
MuHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccumckom
rocygapcteeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN BubanoTekamm npyn nogaepxke MnHuUCTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecneunTb cBOGOAHBIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALWMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM N KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : cannT / Poccuinckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo Besmy4mHe hoHO0B B
Poccunckon ®depepauunm - Cy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HalMOoHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacensowmx POCCUI0 HAPOAOB 1 PacNpPOCTPaHEeHMo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE U Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YyuTaTenem, KOTopbiM
BblAaeTca A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTeke, PHB cerogHa — coBpemMeHHOe MHpopMaLNoHHoe
yypexnaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEYaloLLlee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa ¢ canTta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnunoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTallbHbIX NCcCnenoBaHui ons obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYBANKALNAMUN U HblHE ABASETCA BeAyLLlel 3N1eKTPOHHONW 61banoTekon Hay4HON NepnoamnKn Ha pycCKoM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHas bubnmoreka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesien. - TEeKCT: 3/1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHan Ha NapagurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SBNSIETCSA
nonynspusaums Haykn n Hay4Hon AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4HbIX Nybnnkauunii, passmtue
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Ha3BaHue

MEeXANCUNMNHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Mepuognyeckne n3pgaHns [oCTynHble obyyatowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUM
KOHTPaKTOB M JIMLEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

XuMwuK : canT o xumum / XuMuK.py. - MockBa, [20?7?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3N1eKTPOHHbIN.Ha canTe
pa3mMeLlleHbl y4yebHble MaTepuasbl MO Pa3finyHbIM pa3fesiaMm XMMUK, NpeacTaBieHa XuMmyeckas sHumknoneauns (bonee
5000 TepMMHOB, 0XBaTbIBAKOLLMX BCE pa3fesibl XUMUK, @ TakXe NMorpaHnyHblie 061acTu), CNPaBoOYHUK MO XUMUYECKNM
BellecTBaM, Nepuoamyeckas cuctema snemenTos [.U. MeHaeneeBa Co CCbIIKOWN Ha KpaTKylo MHopMaLuio 06 snemMeHTax B
XUMUYECKOWN SHLUUKAONEeANN, MaTepraibl, MOCBSLLEHHbIE MNOJlYYEHUIO N CBONCTBAM FreTepPOLMKIINYECKUX COeANHEHUN,
SHUMKONeANs NIeKapCTBEHHbIX NMPenapaToB, hapMaLeBTUYeCKNn 1 BUOXMMNYECKUIN CIPABOYHUKN, KaTanor XMMNUYeCKnx
KOMMaHWI 1 NpeanpuaTuii 1 Apyrve maTepuabl, GyHKLMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

Himhelp.ru : Xumnyeckuin cepsep. - [MockBa], 2006. - . - URL: https://www.himhelp.ru/. TeKCT: 31eKTPOHHbIN. XMMUYECKINIA
cepBep obpa3oBaTesibHON HanpaBAeHHOCTU. Y4ebHbIA MaTepuan no Kypcy XMMnn: TeopeTu4yeckmne 0CHOBbI XMUW,
HeopraHnyeckas XuMus, opraHmyeckas XxmMmnsa. TepMUHONOMNYECKMI CNPaBOYHUK. Bennkne yyeHble: kpaTkune buorpadumn n
OCHOBHble Hay4Hble A0CTUXXeHnsA. CNpaBoYHbIN MaTepuan (prsnyeckme CBONCTBA, KOHCTaHTbl paBHOBECUS 1 A4p.).
PecepaTtbl N0 xmMMuun. MaTtepuasbl N0 XMMUYECKON TEXHONOrMN. HOBOCTM KOMNaHWN, peknama. https://www.himhelp.ru/

ChemNet. Poccus : InekTpoHHasa 6ubnnoTteka y4ebHbIx MaTepmnanoB No xmumMumn / PocCMncknin poHa dyHaamMeHTa bHbIX
nccnenoBaHunm, Xummndeckunm pakynetet MIY. - MockBa, [197?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3JIEKTPOHHbIN.DNEKTPOHHas bnbnnoTteka y4yebHbix MaTepmnasioB No xumum npeactasnset cobon doHa nybnnkauun,
NOArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmnsa y4ebHbIX KypcoB Mo XMMUN A1 CTYAEHTOB 1 aCnNMpaHToB
XUMUYECKOro 1 psga Apyrux gakynbteToB MIY, a Takxxe abuTyprueHTOB 1 yHaLlLUUXCH CPefHEN LLKObI.
http://www.chem.msu.su/rus/elibrary/
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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 pusnyeckon un
KonnongHon xmmum (1-326) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
y4yebHOro Kopnyca

YuyebHas ycTaHOBKa no fiabopaTopHOMy
MPaKTUKYMy M0 ANCLUMINHE
«@U3nYecKas n KOJNIOMAHAS XUMMNs»

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095

KomnbloTepHbIn Knacc (1-321) 385000,
Pecnybnunka Agbires, r. Mankon, yn.
MepBomawckas, oom Ne 191, 3paHue
yyebHoro kopnyca

KomnbloTepHoe ocHaweHne Ha 15
nocafoYHbIX MecT, yyebHas mebenb,
[0CKa, MybTMeaniiHoe
obopynoBaHuMe (MPOeKTop, 3KpaH).
eonHMpopMaLMOHHasa cncTema
"MaHopama x64" (MpodeccnoHanbHas
FNC "MaHopama x64 Bepcusa 13, ons
nnaTdopmbl "x64"); Komnnekc
reonesmyeckmnx pacyetoB ("ObpaboTka
reogesnyeckmx nsmepeHnn" n
"KapacTpoBble 3aga4yn");
WHcTpymeHTapuin paspaboTtymnka MNIC-
npunoxxeHun (GIS ToolKit, Bepcusa 13,
pa3paboTka NpUNoXXeHUn B cpepe
BM3yaJIbHOr0 MPoOrpaMMMpOBaHMA
Embarcadero RAD Studio XES - XE10
BKJ110 Yasa Delphi n C++ Builder XE5 -
XE10 gnsa nnatgopm "x32" n "x64").

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095

JlabopaTopuns aHaIMTUHECKON XNMUMN
(1-302) 385000, Pecnybnnka Agbires,
r. Mankon, yn. Nepsomanckas, aom Ne
191, 3paHue y4yebHoro kopnyca

YyebHas ycTaHoBKa no nabopaTopHOMY
NpakTUKyMy Mo ANCLUNINHE
«AHannTM4YecKas XMMns»

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095
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