MWHOBPHAYKN POCCUA
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3aBeaytowmin kacegpomn
Obuwel u HeopaaHu4YeckKoU xumuu

%/ | Cemenos B.H.

12.04.2024

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B51.0.06 O01ass ¥ HeOpraHuvYeckass XuMHIs

1. Koa 1 HauMeHOBaHHe HATIPABJIEHHUS MOATOTOBKHU/CIEIHAIbHOCTH:
33.05.01 - dapmanus

2. lIpoduib noaroToBKH/cnemuaan3anus: dbapMamms

3. Kpanudukanus BbIIYCKHUKA: IPOBU30D

4. ®opma o0pa3oBaHus: OUHAA

5. Kadenpa, orBeuamomasi 3a peaju3anui0 JUCHMIUVIMHBI: Kadenpa oOmed u
HEOPraHU4eCKOW XUMUU

6. CocraButesu nmporpammbl: CemenoB B.H., n1.x.H., npodeccop

7. PexomengoBana: HMC xummueckoro daxynprera npotokoi ot 11.04.2024 Ne 4

8. Yuebnnlii roa: 2024/ 2025 Cemectp: 1



9. Llenu 1 3agaymn y4eb6HOM QUCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151H0MCH:

- U3NOXEHNEe N pacCMOTPEHNE obLLeTEOPETUYECKOTO (PYHAAMEHTA XMMNYECKON HAYKN B LLESIOM,
N3y4yeHMe CBOWCTB 3fIEMEHTOB W WX COEAUHEHMMA Ha OCHOBE MNOSIOXKEHUN O6LENn XUMUW.
N3yyeHne pasgenoB obuwien xumuum npecnenyeTr uUenb pas3BuTb Y CTYAEHTOB XMMMUYECKoe
MbILUIIEHNE, HAY4UTb TEOPETMYECKOMY MOAXOAY K HaydHbIM npobrnemam un KpUTUYECKM
BOCMNpPMHMMATb, Kasanocb Obl, He3blbnemble XMMUYECKME TEOpUU, T. K. BCE OHU HEN3BEXHO
YTOYHSIIOTCS CO BPEMEHEM.

3adayu y4ebHoU OucyunuHbI:

- paccMOoTpeTb 0bLEeTeOpPETUYECKNE KOHLIEMLNN, 3aKOHbI U TEOPUN, Takne Kak Nepuognyeckni
3aKOH, aTOMHO-MOJSEKYIISIPHOE YYeHue, Teopua XMMUYECKOro CTPOEHUs, CTPOEHWe atoma U
XMMMYEcCKasi CBs3b, XMMWUYECKasi KMHETUKa M TepMmouMHamuka M T. A. B OCHOBY NOMOXeH
[Mepuognyecknin 3aKOH KakK OCHOBa XMMUYECKOW cuctemaTtuku. [JaeTca knaccudukaums
XUMUYECKMX COEQUHEHMI, 00LLaa XxapakTepucTmka rpynn aneMeHToB Nepnogmyeckon CUCTEMBI,
N3y4yarTCa OCODEHHOCTU XMMWUN KOHKPETHBLIX 3M1EMEHTOB U MX Hanbonee BaXXHbIX COEOUHEHUN.
3HaunMTeENbHOE BHUMaHME yaensaeTcs XMmMum GMOreHHbIX 3NeMeEHTOB 1 nX BMONOrMyeckon ponu.

10. MecTo yyebHOM ancuunuHbI B cTpykType OOI
obsizatenbHaa 4Yactb 6noka b1. OucumnnuHa usydaetca B 1 cemectpe 1 Kypca,
npegwecTyowmnx aucumnnmni BO He umeeT n 6asmpyeTtca Ha 3HaHUSX MO XMMUKM B 06beme
dreiepanbHOro KOMMOHEHTa rocyAapCTBEHHOIO CTaH4apTa OCHOBHOMO obuiero obpasoBaHus.
[MonyyeHHble 3HaHUS CTYAEHTbl AOSMKHbI YMETb WCMNONb30BaTb NpW nocneayowem
N3y4eHUn ONCUMNINH: on3nyeckast XMMusi, opraHndeckasa XmuMms, hbapmMakonoruns.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMu OCBOEHUA obpa3oBaTenbHOMU
nporpaMmmbl (KOMMNEeTEHLUAMU BbINYCKHUKOB):

Kon Hazpanwne Kon(sr) WunukaTtop(br) [Inarupyembie pe3yiabTaThl
KOMIIETCHIUU o0yueHus
OIIK-1 | Cnocoben OIIK-1.2 | Ilpumensier OCHOBHBIC | 3HaTh: (yHIaMEHTATbHbBIE
WCTIOJIB30BaTh (U3UKO-XUMUYECKHUE U | 3aKOHBI M TEOPHH XUMHH;
OCHOBHBIE XUMUYECKHe METO/BI | TEOPHUIO CTPOCHHUS
OMoJIOTHYECKHE, aHanmM3a Ui pa3paboTKH, | BEILECTBA; OCHOBHbIE
(U3NKO-XUMUYECKHE, HCCIIeIOBaHUI U | 3aKOHOMEPHOCTH
XHUMUYECKHUE, 9KCIEPTHU3HI NPOTEKAHUST XHMHYECKUX
MaTeMaTHYECKHe JICKApCTBEHHBIX CPEJACTB, | peakuui; TEOPHIO
METOBI IOE JIEKApCTBEHHOTO pacTBOpOB; CTPOCHHE U
pa3paboTky, pPacTUTENFHOTO CHIPbS M | XUMHUYECKHE CBOICTBa
HCCIIeI0BaHUN u OMOJIOTHYECKUX OOBEKTOB | OCHOBHBIX MIPOCTHIX
9KCIEPTHU3HI BEIIECTB M XHUMHUYECKHX
JIEKapCTBEHHBIX COCJIMHEHMIA;
CPEICTB, YMETh: TOTOBUTH PaCTBOPHI
W3TOTOBJICHUS 3aJJaHHOW KOHIIEHTPALNH;
JIEKapCTBEHHBIX 6esomacHo  paboTaTh ¢
npenapaToB XHUMUYECKUMHU
BEIIECTBAMU;
BIIAJICTh: HaBBIKAMU
oOpalneHusi ¢ peakTUBaMH,
XMMHUYECKOH TOCYIOH U
o0opyoBaHUEM

12. O6bem gucuUNnNUHbLI B 3a4eTHbIX eauHuuax/yac. 53.e. / 180 4acos.




dopma NpomMexyTo4YHOU aTTecTauum JK3aMeH

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpynoeMKocThb
Bun yuebHO# paboTh Bcero ITo cemectpam
1 cemectp
AyUTOpHBIE 3aHSTHS
JIEKUIUU
B TOM YHUCJIE: [IPaKTUYECKUE
nabopaTopHbIe
CamocrosiTenbHas paboTa
B TOM YHCJIE: KypcoBas paboTa - -
(IpoexT)
dopma MPOMEKYTOUHOM aTTeCTALUKU
(ox3amen — 36 uac.)
Hroro:
13.1. CopepxaHue QUCLMUNIINHDI
n/n HavnmveHoBaHue pasgena CopepxaHuve pasgena QUCUMNivHbI Peanusaunsa pasgena
AVNCLMMIINHBI AVNCLMMINHBI C
NMOMOLLbIO OHMNAWH-
Kypca, QYMK
1. NNekuun
1.1 ATOMHO-MOMeKynspHaa Teopusi. XUMUYECKUI
anemeHT. [lpocTtoe BewecTBo. AnnoTponus.
Monnmopdunam. [a3oBble 38KOHbI. Yucno
Asoragpo. Monb. MonspHas macca. CoBpemeHHas
XMMUYeckass aToOMMUCTUKA. MonekynsipHas wu
HemonekynspHas dopma kpuctannos. [oHATMe o
ynap ‘*’E P https://edu.vsu.ru/cour
Xumnyeckas atToMucTmka | gpase — HocMTene CBOMCTB BeLLeCTBa B KpucTannax selview php?id=6173
HEeMONeKynsApHoW CTPYKTYpbI. Xumunueckoe ' '
coeavHeHne. CTpyKTypHble hopMynbl MOSEKyn u
KPUCTanmoxnMmyeckoe  CTpOeHUe  BeLlecTBa.
CrexvomeTpuyeckme 3akoHbl U MX COBPEMEHHas
TpaKToBKa. CoepgunHeHuns NMOCTOSAHHOTO "
nepemMeHHOro cocrasa.
1.2 OcHoBbl TEPMOXUMUM. Ok30- "
aHgoTepmmnyeckne peakuun. 3akoH JlaByasbe-
JNlannaca. 3akoH [ecca. TennoBble addeEKTHI.
TepmoagmHammnyeckas " TepMoxummnyeckas
CUCTEMbI 3HakoB.  DYHKUMM  COCTOSIHWS.
BHYTpeHHsi aHeprust 1 aHTanbnusa 1-oe Havano
TepMOAUHaMUKN. 3aKOH COXpaHEeHUs 3Hepruu.
Xummnyeckas pMoant P P https://edu.vsu.ru/cour
Kputepui HanpaBneHHOCTH XMMUYECKOro . o
TepMoanHaMunka se/view.php?id=6173
npouecca. [lpuHumn  bBepTtno-TomnceHa, ero
OrpaHMYEeHHOCTb. QHTPONNSA CUCTEMbI. 2-0€ Havasno
TepMoanHamukn. PocT  SHTponun —  KpuTepui
HanpaBneHWss  mpouecca B  WU30SIMPOBAHHbIX
cuctemax.  OHTanbMUWAHBIA M SHTPOMMWIHBIN
gaktopbl. CBobopgHasi sHeprussi  [mnbbca, ee
YMEHbLUEHWE NPy CaMONPOU3BONbHbIX NPOLECCax.
1.3 CKOpPOCTb M MEXaHU3M XUMWUYECKON peakuum.

XMmn4yeckasa KMHeTuKa

https://edu.vsu.ru/cour

CKOpOCTb M KOHLEHTpauus  pearvpyroLimx selview php?id=6173

BELLECTB. 3aKkoH [EenCcTBYOLLNX macc.




MonekynapHocTb peakumn. [lopsgok  peakuuu.
CkopocTb peakuun " TemnepaTtypa.
Pacnpegenexve MOJIEKyn no 3HEeprusam
(MakcBenn, bBonbumaH). 3Heprua axkTMBauumu.
AkTuBHbIV KOMnnekc. KaTtanus. Katanusatopsl

1.4

Xummyeckoe paBHOBeCHE

O6paTtumble 1 HeobpaTumble npouecchl. CBA3b
obGpaTumocTu ¢ paBHoBecueM. VICTUHHOE U NOXHOoe
paBHOoBecue. Kputepumn ycTaHOBMNEHUS paBHOBECUS
peakumm. CBA3b KOHCTaHTbl U cBOBOAHOM 3Hepruun
M6bca. dakTopbl, BNUAKLWME Ha MNOMNOXEHNE
paBHOBeCUS1. MpuHUMN Jle-llaTtense.
eTepodasHble paBHOBECKSI. [asneHve
HacbllwleHHoro napa. [lpoueccbl  ncnapexus,
cybnvmaumm, KuneHusl, naBneHuns.

https://edu.vsu.ru/cour
sel/view.php?id=6173
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PacTteopbl

PactBopeHune Kak PM3NKO-XMMUYECKNIA
npouecc. JHepreTuka mnpouecca pacTBOPEHMS.
MoHaTne 06 wuvpgeanbHOM, pasbaBneHHOM U
peanbHOM pacTBope. Teopusi neKTPONUTUYECKON
anccoumaumm. ONeKTPonuTbl U HESMNEKTPONUTHI.
CTteneHb ¥ KOHCTaHTa Aauccouwauun. 3akoH
passegeHms OctBanbga. CunbHble ©n  cnabble

3NEeKTPOnuUTHI. AMdOTEpPHbIE  3MNEKTPOMNUTHI.
Ouccounaumns MHOTOOCHOBHbIX KMCroT,
MHOIOKUCINOTHBIX OCHOBaHW, conew.

CoBpeMeHHblE TEOpUW  KUCIIOT U OCHOBAHWN.
ConbBocucTeMbl.  [1pOTOHHAst M 9MEKTPOHHas
Teopuu. NoHHoe npousseneHvne BOAbI.
BogopoagHbin  nokasatenb. KMCnoTHO-OCHOBHbIE
MHAUKaTopbl. VIOHHbIE B3aMMOOENCTBUS B XKUOKUX
pactBopax. OBbmeHHble peakuMm Mexay WoHamu.
O6paTtumble 1 HeobpaTumble npouecchl. Peakumm
HewTpanu3aumm n  mmgponusa. CteneHb U
KOHCTaHTa rugponusa. Ponb KUCIOTHO-OCHOBHbIX
B3aUMOAEWNCTBUA Mpu MeTabonuame nekapcTs, B
aHanuM3e  feKapCTBEHHbIX  MNpenapaToB, Mpu
NPUroTOBIEHWM NeKkapCcTBEHHbIX BELLECTB.
MpousBeneHne  pacTBOPUMOCTU.  JMEKTPONn3
pacnnaBoB M BOAHbIX PacTBOPOB coriei. 3akoH

dapapges. OneKTpoxnMmnyeckas Koppo3us
MeTanmnos. TeepAble pacTBopbI.
Kvakue pacTBopbI. Mpypopa »KWAKOro

coctosHusA. KonnuraTvBHble CBOWCTBA MaearnbHbIX
pactBopoB. [aeneHne napa. 3akoH Payns.
Kpuockonus " abynnuockonus. Ocwmoc.
OcmoTuyeckoe pasneHne. 3akoH BaHT-Modda.
Ponb ocmoca B Guocucrtemax.

OKMCnNTENbHO-BOCCTAHOBUTENbHBIE  peakLuu.
HanpaBneHHOCTb  MpOLEecCoB,  CBA3aHHbIX  C
nepegayen aneKTPOHOB. JNEKTPOXMMUYECKUA psag
HanpsbkeHuin. PaBHOBecue Ha rpaHuue MeTans-
pactBop. CTaHAapTHble 3MeKTPOAHbIe NoTeHumarnbl
n cBoboaHas 3Heprus 'mb6ca. clile;
ranbBaHUYeCKOro anemeHTa. YpaBHeHne HepHcTa.
MeTogapl ypaBHMBaHWSA OKUCINUTENBHO-
BOCCT@HOBMUTENMbHbIX  peakuMn:  3NEeKTPOHHOrO
HanaHca, meTozq nonypeaxkuun. Ponb
OKUCIUTENbHO-BOCCTAHOBUTENbHBLIX MNPOLLECCOB B
mMeTabonuame.

https://edu.vsu.ru/cour
se/view.php?id=6173

1.6

CTpoeHune aToma U
Meprnogmnyeckuin 3akoH
O.WN. MenpoeneeBa

PasButve npenctaBneHUMn O CTPOEHWM aToma.
lMnaneTtapHas mogenb Pesepdopaa. Ontuyeckue
crnekTpbl M CcTpoeHMe atoma. Teopus bBopa.
[OuckpeTHOCTb  SHeprun  anekTpoHa B aTtome
BOoAopoaa. BonHoBass npupoda anekTpoHa.
BonHoBas yHKUMS W BOMIHOBOE YpaBHEHME.

https://edu.vsu.ru/cour
selview.php?id=6173




OHeprusi, pasmep 1 HanpaBIiEHHOCTb 3MEKTPOHHbIX
obnakoB. KBaHTOBbIE YMcha.

MHOroaneKkTpoHHble aToMbl U Mepuoanyeckas
cuctema .M. Mengeneesa. MNpuHuunel 1 npasuna
3anofiHeHNs 3NeKTpoHaMuM aToMHbIX opbutanen.
MpyHLUMN MUHUManbHOW 3Heprun, npuHumn Maynu,
npasuno  [yHaa. CoBpeMeHHass  TpaKkToBKa
nepvoanyecKkoro 3aKoHa. 3akoHoMepHOCTH
U3MEHEHNsT  OCHOBHbIX  MapamMeTpoB  aToma
(aTOMHbBIX paguMycoB, 3HEPruin  MOHM3aUUN U
CpOACTBa K 3NIEKTPOHY) B Nepuogax 1 rpynnax.

pynnoBas aHanorud. TwnoBass wu nonHas
9NeKTpoHHass  aHamnorusi. [opu3oHTanbHas U
AnaroHanbHas aHanorus 3N1EMEHTOB
nepnoan4eckon CUCTEMBI.

1.7

Teopusa XMMmmn4eckon
CBA3M

PasButne npencraBneHnin 0 XMMMYECKON CBSA3M.
BaneHTHOCTb M cTeneHb okucrneHns. OCHOBHblE
XapakTEPUCTUKN  XMMUYECKOW CBSA3WN. NoHHas
CBA3b W €e CBOWCTBA: HeHanpaBMneHHOCTb U
HeHacbILLaeMoCTb KoopanHaunoHHble
yyucna aToOMOB B MOHHbIX KpUcTannax.

KoBaneHTHas cBA3b. BonHoBas npupoaa
KoBaneHTHOW cBA3W. MeToa BaneHTHbIX CBSA3En.
HanpaBneHHoCTb, HacbILWaeMoCcTb "
nonspu3yemocTb KOBareHTHOW CBA3N.
KoopauHaunoHHble YyMcna aToMOB B KOBaNeHTHbIX
Kpuctannax. KpaTHble cBa3u.

MexaHn3mbl 06pa3oBaHuNsl KOBANEHTHOW CBA3M.
'mbpugHble BOJHOBbIE PyHKUMM. Tunbl
rmbpuamnsaumm n reometpus Monekyn. [JoHopHO-
aKUenTopHbIN MexaHu3M obpasoBaHus
KoBareHTHon cBA3n. MakcumanbHas BaneHTHOCTb
(koBaneHTHOCTb) 3NEeMEHTOB. MonspHocTb
KOBaneHTHOW CBA3W W MOMeKynbl B  Lenom.
OunonbHbIN MOMEHT. HepocTaTtku MeToda
BaneHTHbIX CBA3EN.

MeTop MOMEKYNSAPHbIX opbuTanen.
OHepreTuyeckne auarpammbl NpoCTENLLNX
romMosiAepHbIX MOneKyn. Mopsagok CBSA3MU,
MarHWTHbIE U ONTUYECKNE CBOWNCTBA.

BogopogHas cBasb. [Npupoga ee obpasoBaHus.
MexmonekynspHas " BHYTPUMOINEKYNApHas
BOOOPOAHas CBA3b M €e BNUSHME Ha CBOWCTBa
Morekyn. buonormnyeckas porb BOAOPOAHOM CBA3MN.
Cunbl BaHn- pep- Baanb-ca. OpwueHTaumoHHoe,
WHOYKUWNOHHOE n AucnepcuoHHoe
B3aMMoOJencTBme.

MeTtannuueckad cBS3b U ee  npupoaa:
MHOrOLEHTPOBOCTb, AeduunT u oboliecTBneHne
3NEeKTPOHOB B Kpuctanne. CsolicTBa
MEeTannMyeckon CBSI3N: HeHanpaBfeHHOCTb U
HeHachbILL,aeMOoCTb. Pa3amepHbIn dhakTop 7
KOOPOWHALMOHHBIE 4Yucna B MeTanu4yeckux
Kpuctannax. [NoTHble M NNOTHeWWwune YrnakoBKM
aToMoB B MeTannuyeckux kpuctannax (OUK, MK,
[TY). KoBaneHTHO- MeTannuyeckas CBsi3b B
nepexoHblx MeTannax.

https://edu.vsu.ru/cour
se/view.php?id=6173

1.8

KoopanHaumoHHble
coeuHeHus

OcHoBHble npeAcTaBrieHUss O  KOMMMEKCHbIX
(koopaAUHALMOHHbBIX) coeNHEeHUsX. Tunbi
KOMMIIEKCOB. M3omepus KOOPANHALMOHHbIX
COeINHEHMN. YCTONYNBOCTb KOMMIIEKCOB B BOAHbIX
pacTBoOpax. KoHcTaHThI YCTOMYMBOCTH 7]
HECTONKOCTW.

Teopum XMMUYECKON CBA3N B KOOPAMHALMOHHBIX

https://edu.vsu.ru/cour
selview.php?id=6173




COeOUHEHUSIX. OnekTpocTtatuyeckass  Teopwus,
Teopus BaneHTHbIX cBsizen, Teopus
KpUCTannM4eckoro nonsi, MeToAd MOneKynspHbIX
opbutanen.

1.9

Bopgopog, Boaa,
nepokcug Bogopoaa

Bogopoa. YHukaneHoe nonoxeHue Bogopoda B
nepuvoamnyeckon cucteme. Masortonsl Bogopoaa.
ATOMapHbIN n MOMEKYNSIPHbIN BOOOPOA.
dusnyeckme U XUMMYECKME CBOMCTBa BOAOpPOAA.
Mmapuabl 1 BOAOPOAHbIE COEAUHEHUSI SMEMEHTOB.
MonyyeHne Bogopoada KomnnekcHble coeanHeHus.
cBoWcTBa Bogopoga. [wapuabl u BoZOpOAOHbIE
coeguHeHusa anemeHToB. [lonyyeHne Bogopoaa
Boga. Nepokcng Bogopoaa.

https://edu.vsu.ru/cour
selview.php?id=6173

1.10

OnemeHTsl | rpynnel MNC

OnemeHTbl | rpynnbl. OcoBGeHHOCTN nuUTuS.
MpupoaHblie COefMHEHNS " nony4eHus.
Pusnyeckme n XUMUYECKNE CBOWCTBA.
XapaktepucTtunyeckume coeanHeHus nnTus.
CoeaunHeHnss nuTMa € ApPYrUMW  HeMeTannamu.
Xapakrepuctumka 3nemMeHToB 1A-rpynnbl.
MpupoaHble CoeauHEHNS U MOMy4YEHUE LLEMOYHbIX
MeTannoB. dusnyeckne n XuMmYecKkne CBOMCTBA.
Xapaktepuctunyeckue coegmHeHuns. CoeguHeHust ¢
OpYyrMMKM  HeMmeTarnmnamum. XapakrepucTtuvka
anemeHToB 1B-rpynnbl. MpupoaHble coeanHeHna m
nonyyeHve metannoB. Puanyeckne n xmMMmyeckme
cBoWcTBa.  XapakTepuUCTUYEeCKUe  COeaMHEHMUs.
CoeonHeHuss ¢ pgpyrumu  Hemetannamu. Conu
KMCnopogocoAepKaLumnx KUCnoT.

https://ledu.vsu.ru/cour
selview.php?id=6173
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AnemeHTsl Il rpynnel MNC

OcobeHHoCcTH Oepunnus. MpupoaHbie
coeanHeHus . drMsmdeckne n XumMmyeckne CBoMCTBa
Oepunnua.  XapakTepucTuyeckne  COeaUHEHUS.
CoeauHeHna ¢ gpyrumy  Hemetannamu. Conu
KNCNOPOACOAEMKALUUX KUCIMOT M KOMMSIEKCHbIE

COeINHEHUS.

OcobeHHOCTN XUMUM MarHus. Pduaunyeckue wn
XMMUYeckmne cBOWNCTBA. XapaKkTepuCTUYHbIEe
COENHEHMS. [1BoliHbIE conu. LLeHunTblI.
Komnnekchbl. CoeanHeHust c apyrumu
HemMeTannamm.

XapakTtepucTtumka 3M1EMEHTOB noarpynnel
KanbLms. Xapaktepuctunieckume COeINHEHNS.
XapakTtepucTuka 3remMeHToB [IB-rpynnbil.
dusunyeckne " XUMmnyeckmne cBOWCTBAa.

Xapaktepuctudeckme coeanHeHusi. KomnnekcHble
COeaUHeHUs.

https://edu.vsu.ru/cour
se/view.php?id=6173

1.12

OnemenTsl Il rpynnel MNC

OnemeHTbl Il rpynnel. OcoBeHHOCTM XMMUK
bopa. [lpupogHble coeauHEHUS W MNOfyyYeHue.
®dusmyeckme U xummyeckue cBoncTBa  bopa.
Xapakrepuctuyeckme coeauHeHMs. BopHble
kncnotel.  Bypa. CoeguHeHnss ¢ apyrumm
Hemetanmnmamu. Conu  Kucrnopogocogepalinx
KMCIOT M KOMMSEKCHble coeanHeHUs. ANMIOMUHNIA 1
ero coeguHeHus.

OO6Llas xapakTepuctuka anemMeHToB MOArpynmnbl
ckaHana n P33.

https://edu.vsu.ru/cour
se/view.php?id=6173

1.13

OnemeHTsl IV rpynnsl 1C

OnemeHTbl IV rpynnbl. Obwaa xapakrepucTuka
IV rpynnbl.  OcobeHHOCTM xumun  yriepoga.
Yrnepon B npupoge. Puandeckne n xummyeckune
CBOWCTBA yrnepoga. Xapakrepuctmdeckue
coeguHeHusa. Okcupgpl yrnepoga. YronbHas MU
THMoyronbHas kucnotbl. KapbamuHoBas kucnota.
MouesuHa. CoeiMHEHUs1 ¢ APYrMX HEMeTannamm.
Cepoyrnepop LinaH. LinaHoBogopod M CuMHUnNbHasi

https://edu.vsu.ru/cour
selview.php?id=6173




KucrnorTa.
OcobeHHOCTM  XuMUKM  KpeMHuda. [MpupogHblie
COEdVHEHUS U NornyyYeHne KpemHus. dusmyeckne n

XUMU4Yeckne CcBOMCTBA KPEMHMUSI.
Xapakrepuctudeckue coeauHeHus. Okcunapbl
KpeMHuUS1. KpemHuneBble KUCIOTbI. CunaHsl.

[pocTble N cnoXHble cunukaTbl. ANOMOCUINKATLI.
Crekno. Cutannsl.

XapakTtepucTtumka 3NeMeHTOB IVA-rpynnol.
MNpupogHble coeguMHEeHUs N NOSTlyYeEHUE FepMaHus,
onoBa M cBuMHUA. PuU3MYeCKMe U XUMMUYECKME
CBOMCTBA.

Xapakrtepuctmyeckue coegnHeHuns "
COeaUHEeHUs c apyrmmu HemeTannamu.
KomnnekcHble coeguMHeHWss W COeauHEeHust C
apyrumm HemeTannamu. OOLwaa xapakTepucTuka
anemMeHToB  noarpynnbl  TutaHa. [lpupogHbie
coeavHeHuss un  nonydyeHve. dusmdeckne u
XUMUyeckme CBOWNCTBA. XapaktepucTtunieckume
COeauHeHMs.

1.14

OnemeHTbl V rpynnbl MNC

Xapakrepuctuka V rpynnbl. OcobeHHOCTU XMUK
asota. A30T B nMNpuUpode W €ero nosy4yeHue.
dusnyeckme ”n XMMUYECKME CBOWCTBa as3oTa.
BogopogHble coeguHeHus asoTta. KucnopogHble
coeguHeHnsa asota. CoeguHeHUs C  OpYrvMmu
HemeTannamu. CoeguHeHns Cc  MeTannamm.
OcobeHHocTn  xumunm  docdopa. [NpupogHbie
coeavHeHuss un  nonydyeHve. dusmdeckne u
XUMUyeckme CBOWNCTBA. XapaktepucTtunieckume
COeauHeHUs. Oxkcugpl docdopa.
doccopocogepkalime  KACNOTbl U UX  COMMW.
CoeavHeHuns docoopa C HemeTannamu.
docdhoHuTpunxnopua. CoeguHeHus ¢ meTannamu.

Xapakrepuctuka 31EMEHTOB VA-rpynnei.
MpupogHble coeguHeHus M nonyveHue. lpocTble
BellecTBa, (PU3NYECKME N XMMUYECKUE CBOWCTBA.
XapaKTepucTnyeckme CoeanHeHus.

XapaktepucTtuka 3NemMeHToB noarpynnebl
BaHagusA. |_|pI/IpO,EI,HbIe coeanHeHna n nony4yeHue.
dusunyeckne n XnmMun4yeckmne CBOWCTBA.
Xapaktepuctudeckue COeNHEHUS. «U»-

coeanHeHnAa BaHaaun4.

https://ledu.vsu.ru/cour
se/view.php?id=6173

1.15

OnemeHTbl VI rpynnsl MNC

OnemeHTbl Vi rpynnbl. Obwasa xapakrepuctuka
rpynnel. Ocobasd ponb  kucnopoga B XMMUMK.
Kucnopon B npupoge v ero nonydveHune. O30H.
dusnyeckme N XxMMM4yeckue CBOWCTBA KUcriopoaa.
Okeugbel  meTannos.  Okecwmabl  HEMETanNnos.
Mepokcuabl, cynepokcuabl 1 030HUAbI.

OcobeHHocT  xumum  cepbl.  [pupoaHble
coeguHeHua 1 nonyyeHve.  dusnyveckne U
XUMUYECKMEe CBONCTBaA cepbl. XapakTepucTnieckmne
coeguHeHunda. Okcuabl. Kucnotel, cogepxalume
cepy, u ux conu. CoeguHeHus cepbl C APYrumu
HemeTannamu. Cynbduabl u  nonucynbguabl
mMeTannos. lNMonncynbdaHsl.

XapakTtepucTtumka 3r1IEMEHTOB VIA-rpynneol.
MpupodHble COoeAMHEHUA U MNOMyYeHWe ceneHa u
Tennypa. [lpocTble BellecTBa, uanyeckne u
XMMUYEecKMe  CBOWCTBA.  Xapakrepuctudeckue
COeQIHEHNA N COMKn CeneH U TennypcoaepxaLinx
kucnot. CoeguHeHust ¢ OpPYrMMKM HemeTtannamu.
KomnnekcHble  coeguHeHus.  CoeauHeHns  C
MeTannamMu.

https://edu.vsu.ru/cour
selview.php?id=6173




XapakTepucTvika a/1eMeHTOB MOArpynnbl Xpoma.
MpypoaHble coeauHEHUst U MofydeHne MeTasnsioB.
dusnyeckme " XUMUYeckne CBOICTBA.
XapakTepuctuyeckme COEQUHEHUS: OKCuAbl U
rMapoKcmabl.

1.16

OnemeHTsl VII rpynnel MNC

OnemeHTbl VIl rpynnel. OcobeHHoCTM pTOpa.
MpupoaHble coeouHeHWss M nonyyeHune dTopa.
dtopng Bogopooa WU bropmabl  MeTansos.
OcobeHHoCcTH XUMUK xnopa. MpupoaHble
coeiHeHMs n nonyyeHune xrnopa. dPusunyeckme u
XMMUYECKME  CBOWCTBa.  XapakrepucTuieckue
COEOUHEHUA M CONMKU XJIOpCOAEpXalmMX KUCNoT
Voo n 6pom , nx coeguHeHus. XapakTepucTuka
3N1eMEHTOB MOArpynnbl  MapraHua. [lpupoaHble
coeguHeHns n nony4vyeHne metannos. Pusnyeckme
N XMMUYECKNE CBOWCTBA.

https://edu.vsu.ru/cour
sel/view.php?id=6173

3. JTabopamopHsie pabomsi

3.1

XuMmnyeckas KMHeTuKa

CKOpPOCTb  XUMWYECKOW peakuun. 3aBUCUMOCTb
CKOPOCTM OT  KOHUEeHTpauuu, TemnepaTypbl U
nnowaagu COMNPUKOCHOBEHNS pearmpyroLmx
BELLECTB.

3.2

Xummnyeckoe

paBHoBecwue

BnusHue KOHUEHTpauuuM W TemnepaTypbl Ha
CMeLleHne XMMUYEeCKOro paBHOBECHS

3.3

PacTteopbl

MpurotoBnexHne pacTBOpOB 3aJaHHON
KOHLEeHTpauun. VMoHHble paBHoBecusi, pH cpeabl.
Mmoponus conen. OkucnuTenbHo-
BOCCTaAHOBUTEIbHbIE peakUnn.

3.4

Bogopog, Boaa,
nepokcua Bogopona

lMonyyeHne  atoMapHOro U MOJIEKYNSAPHOro
Bogopoda. XuMUYeckue CBOWCTBa BOAOPOAA.
MNepokcua Bogopoaa, ero OKMCNUTENbHO-
BOCCTaHOBUTENbHbIE CBOMCTBA

3.5

OnemeHTbl | rpynnel MNC

Xumundeckne ceomctBa S- U d-anemeHtoB |
rpynnsl 1C

3.6

OnemeHTol |l rpynnel MC

Llleno4Ho-3emenbHble MeTansbl, WX XUMUYecKue
CBOMUCTBA. "opeHve MarHus. Mony4yenne
kapboHaToB M rMapokapboHaTOB Kanbums.

3.7

OnemeHTsl Il rpynnel NC

AnioMumHUn N ero coeguHeHus. [lonyvyeHve wn
CBOWCTBA rmapokcuaa antoMUHNS.

3.8

OnemeHTsl IV rpynnel MC

Yrnepon, KpeMHuUn , nx ceomctea. Conu yronbHowm u
KPEMHWEBOW KUCIOT.

3.9

OnemeHTbl V rpynnbl MNC

A3oT, docop, cBOMCTBaA MNPOCTbIX BELLECTB.
[encteBne asOTHOM  KUCMOTbI Ha  MeTansbl.
TepmMunyeckoe pasfioxxeHne HUTPaToB.

3.10

OnemeHTsl VI rpynnel MNC

Cepa n ee coeguHenus. MonydyeHne u CBOWCTBA
cepoBogopoaa. CepHas KMCnoTa, ee AelCTBME Ha
MeTannbl U HemeTannbl. XpoM 1 ero coeauHeHus.

3.11

OnemeHTsl VII rpynnel NC

[anoreHbl n ux ceoncTea. NonydyeHne n cBoOKCTBa
coeguHeHunn mapraHua. OkucnuTenbHble CBOMCTBA
nepmaHraHaTa mapraHua.

3.12

Keneso u ero
coeIHeHus

Mony4eHne 1 cBOWCTBa rMAPOKCUAOB Xenesa (+2 u
+3). OkucnutenbHble W  BOCCTaAHOBUTEIbHbIE
CBOMCTBA COeIMHEHWUI Xere3a.

3.13

KoopanHaunoHHbIe
CoeauHeHUs

YcTon4mBocCTb KOMMJEKCHbIX NOHOB.
OKncnnTenbHO-BOCCTAHOBUTENbHbIE cBouncTea
KOMMJ1EKCOB.




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

No Buipl 3aHsTHIT (KOJTHYECTBO YacoOB)
S HaumeHnoBanue Tembl [TpakT
n/ Jlaboparopr (CamocTosITeNnbH
(paznena) aucuuriuHbl | Jlexknuun WYECK Bcero

1| e ble as pabora

1 | Xumuueckasi aTOMUCTHKA 2 - 4 2 6

2 Xumuueckas 2 i 4 2 6
TEPMOMHAMUKA

3 | Xumnueckasi KHHETHUKa 2 - 6 2 8

4 | XuMu4eckoe paBHOBECHE 2 - 4 2 6

5 | PacTBopsl 2 - 14 2 16
Crpoenue aToma u

6 | Ilepuommyeckuii 3aKOH 2 - 6 2 8
J.N. Menneneena

v Teopus xuMuyeckon 5 ) 8 5 10
CBSI3H

8 Koopaunanmonneie 2 i 8 2 10
COEJIMHEHUS

9 | Dnementsl | rpynmet [1C - - 2 4 6

10 | Dnemenrsl |l rpynmsl [1C - - 2 4 6

11 | Onemenrtsl || rpynner [1C - - 2 4 6

12 | Dnemenrtsl 1V rpynnst [1C - - 2 6 8

13 | Dnementsl V rpymmsr [1C - - 2 6 8

14 | Dnementst VI rpynmst [1C - - 2 6 8
OnemenTts! VII rpynmnsl

15 c - - 2 6 8

16 | d u f smemenTHI - - 2 8 10
Hroro: 16 - 68 60 144

14. MeToagmueckue yKasaHuUsa AOnNsi oOy4alLWMUXCA MO OCBOEHUK AUCLIUMIIUHbI:
OOyueHune ckiIajbpIBaeTCsl M3 KOHTAKTHOM pabOThl 0OydaroLIMXCs € IperojaBaTesieM, BKIHOYAOLIeH
ayTUTOpHBIE 3aHATUS (JIEKLIMOHHBIA KypCc M J1TaOOpaTOpHblE 3aHATHS) U CaMOCTOSITENIbHOM paboThI.
IIpenycMoTpeHa BO3MOKHOCTh HMCIOJIB30BAaHUS HA BCEX ATAlaX HM3Y4YEHMs] AMCLHUIUIMHBI 3JIEKTPOHHOU
cucrembl Moodle.

B cootBerctBuu ¢ TpeboBanusiMu GI'OC BO B y4eOHOM mpoIecce MIMPOKO HCIMONB3YIOTCS
aKTUBHbIE U MHTEpPAKTUBHbIE (HOpPMBI MpoBeneHUs 3aHATUN. Vcmonb3oBaHME WHTEPAKTUBHOW MOJENH
o0y4eHHs MpeayCMaTPUBAIOT MOJETUPOBAHUE CHUTYalMi, ONM3KUX K MPO(PECCUOHATBHON JIeSTeNbHOCTH
MIPOBU30pa; COBMECTHOE pellIeHue Mpodem.

WNutepakTuBHas GpopMa MPOBEACHUS 3aHATUN OpraHU3yeTcs B BUJE MHAWBUIYAIBHOM, MapHBIX U
IPYMIOBBIX paboT, OCYIIECTBIsAETCS paboTa ¢ JOKYMEHTaMH M Pa3IMYHbIMU UCTOUHUKAMH UH(QOPMAIIIH.
HHTepakTHBHBIE METO/IBI OCHOBAHbI Ha MPUHIIMIIAX B3aUMOJICHCTBUS, aKTUBHOCTH 00Y4aeMBbIX, OIOpe Ha
TPYIIIOBOM OMBIT, 00s3aTeNbHOM oOpaTHOM cBs3u. Co3maercs cpema 00pa3oBaTEIbHOTO OOIICHMUS,
KOTOpasi XapaKTepU3YEeTCs] OTKPBITOCTHIO, B3aUMOAECUCTBUEM YYaCTHUKOB, PABEHCTBOM HX apryMEHTOB,
HAKOIUICHHEM COBMECTHOI'O 3HaHUS, BO3MOKHOCTHIO B3aUMHOM OIIEHKU M KOHTPOJIS.

OcHoBHOE y4ueOHOE BpeMs BBLAEISETCS Ha MPAaKTUYECKyr padoTy B oOIield M HeopraHMYecKou
XUMHH.

CamocrosTenbHas paboTa CTYACHTOB IMOJIpa3yMEBaeT MOATOTOBKY K TEMAaTHYECKOMY TEKYIIEMY
KOHTPOJIIO, MPAaKTHUYECKUM 3aHATHSM U BKIIOYaeT paboTy C y4yeOHBIM MaTepHajoM 3JIEKTPOHHBIX
nocobuii kadenpsl, yueOHOH, HayyHOH, CIIPaBOYHOH JUTEpaTypoil, MaTrepuajaMH MO JUCLHUIUIMHE,
pa3MelIeHHbIME B 3JIeKTpoHHOH cucteme Moodle, u npyrumu uHOOPMAIMOHHBIME HCTOYHUKAMH,
BKJIIOYAsi UHTEPHET-PECYPCHI.



OrneHka pe3yJbTaTOB CaMOCTOSITENILHOM pabOThl OpPraHW3yeTcs KakK EIUHCTBO IBYX (opM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI NMPENO0/1aBaTeNs.

CaMOKOHTPOJIb 3aBUCUT OT ONPE/EICHHBIX KAaueCTB JTUYHOCTH, OTBETCTBEHHOCTH 33 PE3YJIbTATHI
CBOETO O0Yy4YEeHHs, 3aMHTEPECOBAHHOCTH B TOJOKUTEJIBHON OILIEHKE CBOEro TpPyAd, MaTEepUaJbHBIX U
MOpaJIbHBIX CTHMYJIOB, OT TOTO HACKOJIBKO OOydYaeMblii MOTHUBHUPOBAH B JOCTIIKEHUHW HAMITYYIIHX
pe3ynbTaToB. 3ajavya IpernojaBaTeNss COCTOUT B TOM, 4YTOOBI CO3[aTh YCIOBHS JUISl BBIMOJIHEHHS
CaMOCTOSITENTLHOW Pa0OThl  (yueOHO-METOIUYECKOe OOECIeueHue), MOBBIIATh €€ 3HAYUMOCTh, U
IPaMOTHO OCYILECTBJISATh KOHTPOJb CAMOCTOSITEIBHOM JEATENbHOCTH CTylaeHTa ((OHA OIEHOYHBIX
CPEIICTB).

Pabora ¢ yueOHOI nuTepaTypoil paccMarpuBaeTcsl Kak BUA y4eOHOI paOoThl MO AUCHHUILIMHE
OOmiast 1 HeopraHWYecKass XUMUSI U BBITIONHSETCS B IMpeleiaxX 4acoB, OTBOJAMMBIX Ha ¢€ u3ydeHue (B
pasznene CPC). Kaxnprit oOydaromiuiicss ooecrnedeH 10cTynoM k ounbmmoreunsiM Gormam BI'Y, a Takxke
ANEKTPOHHBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIM U MOUCKOBBIM CHCT€MaM, B TOM YHCIIE B
cetu MHTEpHET.

[To xaxnomy paszaeny y4yeOHOM AUCUMILIMHBI pa3paOOTaHbl METOJUYECKHE PEKOMEHAALUU JUIs
CTYJCHTOB U IPEIo1aBaTesei.

Ha xaxxaoM 3aHSTHH CTyJIEHTaM TpeJiaracTcsl BBITOJHUTH WHINBUAYAIBHOE WJIH TPYIIIOBOE
3aJlaHue MPOJAYKTUBHOTO HIIM TBOPYECKOTO XapaKTepa.

[TpemycmarpuBaeTcsi, B clydae YpEe3BBIYAWHBIX OOCTOSTEIBCTB, BO3MOXKHOCTH pealli3aluu
MpPOrpaMMbl  JUCHMIUIMHBI B MOJHOM OOBEME HCKIIOYUTEIBHO B 3JIEKTPOHHOW HH(POPMAIIMOHHO-
00pa30BaTeNbHON CpeJie C MCIOJIb30BAHUEM PA3IUMYHBIX 00Pa30BATEIBHBIX TEXHOJIOTHMA, TO3BOJISIOIIIX
o0ecneunBaTh OMOCPEAOBAHHOE B3aWMOJAEHCTBHE (HA PACCTOSHUHM), B TOM 4HCIE C MPUMEHEHHUEM
AIEKTPOHHOTO OOYYEHUS U JTUCTAHIMOHHBIX 00pa30BATEIIbHBIX TEXHOIOTHIA.

Bonpocs! o yueOHoil TuciuIuiiae BKiIIoUeHbl B ITOroByr0 rocy1apCTBEHHYIO aTTECTAIUIO
BBIITYCKHHUKOB.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLUNIIUHDbI

a) OCHOBHAs JUTEparypa:

Ne
n/n

HcTounuk

babkos, A. B. OGmiast u Heopranuueckas xumus : yueOHuk / baOkos A. B. ,
bapa6anosa T. U. , ITonkos B. A. - Mocksa : I'90TAP-Meaua, 2020. - 384 c. -
ISBN 978-5-9704-5391-9. - Tekcr : anexrponnsiii / ObC "KoHcynbTaHT cTyIeHTa"
: [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970453919.html
I'onuapos E.I'. KpaTkuii kypc TeopeTnueckoil HeOpraHm4eckoi Xumuu /

2 E.I'.T'onuapos, B.}O. Kougpammu, A.M.Xosus, l0.I1.Apunorenos. — CII0 : 13a-
Bo Jlanp, 2017. — 464 c.

0) IONOJHUTENbHAS JIUTepaTypa:

Ne
n/n

HUcTouHuk

OcHoBbl 0011ei xumui : yuedHoe nocodue / M. A. Ilpecc. — 4-e uza. — CaHKT-
3 [TerepOypr : Xumuzaar, 2020. — 352 c. : un. — Pexum nocryna: — URL:
https://biblioclub.ru/index.php?page=book&id=98339
B) MH(OPMAIIMOHHBIE 3JIEKTPOHHO-00pa3oBaTesbHble pecypchl (0UIInaIbHBIE PECYpChl HHTEPHET):
No
/1
1. | DnexTponHas oubnmoreka BY3a. Pexxum nocryna: http:// www.lib.vsu.ru
2 DOneKkTpoHHO-OubmoTeunas cucrema «KoHCymbTaHT cTyneHTa». Pexxum pocryna:
"| https://www.studentlibrary.ru/
DNeKTpOHHO-OUOIMOTEeUHAs cucTeMa «YHUBepcuTeTckast onbdaunorexa Onliney.
Pexxum noctyna: https://biblioclub.ru/

Pecypc



https://biblioclub.ru/index.php?page=book&id=98339
http://www.lib.vsu.ru/

16. MNepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosTeNlbHOM paboTbl

No
/o

Hctounuk

AdunorenoB IO.II. JlaGopaTopHbIii MNpakTUKyM 110 OOIIEH XWUMHU /COCT.
1 IO.I1.ApunorenoB u ap. — Boponex: M3marenbcko-noaurpad@uyeckuid IEHTP
BopoHexkckoro rocy1apcTBeHHOro yuuBepcurera, 2013

Adc¢unorenos FO.I1. JlaGopaTOpHBI MPaKTUKYM IO HEOPraHHMYECKOW XMMHUHU /COCT.
2 IO.I1.AdpunoreroB u nap. — Boponex: W3garenbcko-moaurpagudeckuii IeHTp
BopoHexckoro rocygapcTBeHHOro yHusepcurera, 2013

CamodanioBa T.B. Jlaboparopuslli mpakTukym 1o obmed xumum / coct. T.B.
3 Camodanosa, B.H. Cemenos, I'.B. CemenoBa — Boponex :M3narenbckuii qom BI'Y,
2015

Camodanosa T.B. IIpakTukyM 1O HEOPraHHYECKOW XMUMHU. XUMHS HEMETAJUIOB /
4 coct. T.B.Camodanosa, B.H.Cemenon, I'.B.CemenoBa — Boponex: M3narenbckuii
nom BI'Y, 2018

17. OOpa3oBaTesfibHble TEXHOSMIOMMU, MUCMNOfib3yeMble NpU peanusauum Yy4yebHOM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

VYyeOHas AUCHUIINIMHA PCAIM3YCTCA € HCIOJB30BAHUCM JJICKTPOHHOI'O o6yquI/151 1 JUCTAaHIOHUOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI Hns 3TOTO HE00X0IUMO HCII0JIb30BATH pecypc:
https://edu.vsu.ru/enrol/index.php?id=6173

[Ipu peanusanuu JUCHUILUIMHBI MOTYT UCIIOJIb30BaThCS:
1. cnaiia-npe3eHTaluH.
2. nH(opmManMoHHbIE (CTIpaBOYHBIE) CUCTEMBI (Harpumep, KoHCynbTaHT uitoc).

3.0Opranusanys B3aMMOAECUCTBHS CO CTYJEHTAMH IIOCPEACTBOM 3JIEKTPOHHOM IOUTHI, COLUANIBHBIX CETEN
(BKOHTAKTe, UHCTAarpaMM) U MECCEH/I)KEPOB.

4. Uadopmanmonno-obyyvaromiast cpena Moodle

B ciy4ae He0OXOIUMOCTH MEpexo/1a Ha JUCTAHIIHOHHBIN PEXKUM OOYUCHHUS [UIS CO3AaHUS DIIEKTPOHHBIX
KYpCOB, YTE€HHUs JIEKUUNA OH-JIAalH U NPOBEICHUS JTaOOPaTOPHO- MPAKTHUECKUX 3aHATUN HCHOJIb3yeTCs
uHpopMalMoHHble  pecypchl  OOpaszoBarenbHOro moprajga "DJIEKTPOHHBIH  yHHBepcuter BIY
(https:\\edu.vsu.ru), Ga3upyroierocss Ha CUCTEMe IMCTAHIIMOHHOTO oOyueHus Moodle, pa3BepHyTOW B
YHUBEPCHUTETE.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

VYyebnast ayautopusi JUIsi TPOBEACHHS JICKIIMOHHBIX 3aHATHN: CIENHAIU3UPOBAHHAS MeOeb,
MYJIbTHUMCANA-TIPDOCKTOP, 3KpaH HACTEHHBIU C QJICKTPOIIPUBOJIOM, HepCOHaHLHLIﬁ KOMIIBIOTCD. HOI
WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CIIC «'APAHT-

O6pasoBanuey, CIIC «KoncynbranT [lmrocy ams o6pazoBanus

VYdeOHas ayauTOpHs ISl TPOBEACHUS yUeOHBIX 3aHATHH: crienuann3upoBanHas Mebenbs KommprorepHas
nabopatopus "L-micro". Ilkad cymmnpnbiit IHIC-80-01 Becs! snextponusie AR2140 Ph-metp HIS314
Marnutaas wmemanka IKA-WERKE ®orokonopumerp K®PK-5M  Vasrparepmoctar TXK-TC-01
cnekrpometrp KF-77 . nuctmnstop AC-10, 6ans BoasHas Th-4.

[TomereHne 1Jisl CaMOCTOSITENIbHOW paboOThl ¢ BO3MOXKHOCTBIO MOAKIIOYEHHs K ceTH «MHTepHeT»: Crennanu3upoBaHHas
Meberb, KoMmbloTepbl (cuctemHblii Onok Pentium Dual Core CPU E6500, monutop LG Flatron L1742 (17 wr.) IO
OfficeSTD 2013 RUS OLP NL Acdmc.

19. OU4eHO4HbIe cpeacTBa AnsA npoBegeHUA TeKywero KOHTponda ycneBaemMoCcTtn n
I'IpOMe)KYTO‘-IHOﬁ aTrecTaunm




lMopsiAoK oOueHKM OcCBOeHus obyvalowmmuca yd4yebHOro Martepuana onpegenseTca
coAaepXXaHnem crneayroLmnx pasnenos AUCUUNINHBIL
No HanmeHoBaHune MHankaTop(bl) OLeHouHbIe
pasgena QUCUMNIvHbI KomneTteHuwms (1) DOCTUXKEHUS
n/n cpencTea
(mogyns) KOMneTeHumu
XuMu4eckast aTOMUCTHKA
Xumuyeckas .
YcTHbli onpoc
TEepMOJIMHAMHUKA
3ammura
1. | Xumuueckas KHHETHKa
XuMH4ueckoe paBHOBECHE HaG0paTOpHEIX
p IIpumensier pa6oT
PactBoper OCHOBHBIE (DU3UKO-
OIIK-1.2
XAMUYECKHE U
Crpoenne aToma u
Tlepuoauyeckuit 3aKoH [IpumenseT ocHOBHBIE (PU3UKO- XAMUYECKHE
METOJBI aHATIN3a =
AW Menneneesa 5 XUMHUCCKUE U XUMHUCCKUE METOIbI A Yernpiit onpoc
5 Teopust XUMUYECKOM s pa3paboTky, 3amuTa
" | cBasm aHaIM3a JUls pa3paboTKH, WCCIIC/IOBAHUM U | 11aGOpaTopHBIX
Koopaunanuonusie N SKCIIEPTHU3BI pabor
COEMHEeHUS HUCCIEOBAHUN U 3KCIIEPTU3BI HEKaPCTBEHHBIX
JIEKApCTBEHHBIX CPEICTB, CpEJICTB,
OnemenTs! | rpynmer I[1C JIeKaPCTBEHHOTO
Onementsi I rpymmsr I1C JIEKapCTBEHHOI'O PACTUTEILHOTO PACTHTEBHOTO
OnemenTs! I1I rpynmer [1C
CBIPBS U OMOJOTHYECKHX O0BEKTOB CBIPBS U .
Onements! IV rpynnst [1C 6 VYcTHbll onpoc
3 OnemenTsl V rpynmsl [1C HOJIOTICCKHIX 3amura
Onements! VI rpynnst [1C 00BeKTOB mabopaTOPHBIX
OnemenTts! VII rpynmsl pabot
Ic
d u f aremeHTH
lMpomexyToyHasa aTTecTaums
KM
dropMa KOHTPONSA — 9K3aMeH

20. TumoBble OLEHOYHBbIE CPEACTBA U METOAUYECKHE MATEPHUAJIbI, ONpeaessiioniue

npoueaypbl OeHUBAHUS

20.1. Tekymmii KOHTPOJIb yCIIEBAEMOCTH

KOHTpOJ'II;- TeKymeﬁ YCIICBACMOCTH 110 AUCHUINIMHC OCYHICCTBIIAACTCA € IIOMOIIBIO

CICAYIOIHUX OLCHOYHBIX CPCACTB!

Jammra J1adopaTOPHBIX PA0OOT

ITepeuensb Tem 1abopaTOpHBIX pabOT:

1) CkopoCTh XMMHUYECKOW peaKkuu

2) X¥uMHYECKOe paBHOBECHE

3) PacTBOpHBI

4) I'mpponu3

5) OKCHCIIUTETEHO-BOCCTAHOBHUTEIILHBIE PEAKITUU
6) KoMIuiekcHbIE COeTMHECHUS

Onucanue TEXHOJIOTHH IIPOBCACHUI.




JlabopaTopHas paboTa CyYMTaeTCs 3allMIIEHHONM TpH TPaMOTHOM OIUCAHUU
MIPOBEICHHBIX JKCIIEPUMEHTOB M HAOIOACHUM, TPABUILHOM 3alMMCH BCEX HEOOXOIMMBIX
XUMUYECKUX peakiui. CTyJIeHT TakXe JOJKEH XOPOIIO OPUEHTHUPOBATHCA B TEME IO
KOTOpOW MpoBoJMIach JiabopaTopHas paOoTa, /aBas MpaBUIIbHBIE OTBETHl Ha BOIPOCHI
IIPENOIaBaTEs 10 COOTBETCTBYIOLIEH TEME.

TpeOoBaHMs K BBITOJHCHHUIO 3aJaHUH (MJIM IIKAJIbl M KPUTCPUHU OICHUBAHMS )
[ns oueHMBaHUS pe3ynbTaToB OOy4YeHMs1 Ha Tekyllel atTecTaumMu ucnonb3yetcs 4-
GannbHas Wwarna: «0TIIMYHO», «XOPOLLUOY», KYAOBNETBOPUTENBHO», «KHEYAOBNETBOPUTENBHOY.

YpoBeHb
KpuTepumn oueHnBaHus cchopmupoBaH LWkana
HOCTU OLEHOK
KOMMEeTEeHLU N
BcecTopoHHMe W rnyBokue 3HaHus yyebHoro martepuana, lNogbiwenH Omnu4Ho
NpeayCMOTPEHHOrO  pasdernioM  MporpaMmbl;  MOSHbIE, blu yposeHb
obocHOBaHHble OTBeTbl Ha Bce Bonpocbl. OTBET co-
OTBETCTBYET B NOJIHON Mepe BCEM 3afaHHbIM KpUTEPUSIM.
MonHoe 3HaHue y4ebHOro maTtepuana, npeayCMOTPEHHOro Easoenili Xopowo
pasgenom nporpammbl; OTBET OBOCHOBaH, aprymMeHTMpOBaH, YPO8€eHb
HO AOnyLleHbl OWWNBKM N HETOYHOCTU, KOTOpbIE WMCMpaBreHbI
nocne 3amevaHuin npenopasatens. OTBET COOTBETCTBYET He
nonHomy o6bemMy 3ajaHHbIX KPUTEPUEB.
3HaHMe OCHOBHOro y4yebHoOro martepuana, NnpeaycMOTPEHHOro lNopozossili Ydoenem
pasgenomM nporpamMMmbl; OTBET HEMONHbINM, 6e3 0b6ocHOBaHMNA, YPOBEHb 8opu-
o0bsACHEHMA, C owWwnbkamn, KOTOpble YCTpPaHAKTCA MO mersibHO
OOMONHUTENbHLIM ~ Bonpocam  npenogasaTens.  OTeet
nokasblBaeT HE4OCTaTOMHOE BNageHne 3HaHUSIMW.
3HaHMA HecucTeMaTU4ecKkMe, OTPbIBOYHbIE; B  OTBETax - Heydoen
JonyLeHbl rpyoble, NpuHUMNManbHblE OWWNOKKN, KOTOpblE He emeopu-
YyCTPaHAKTCA MOCcMne HaBogsALMX BONPOCOB MpenogaBaTens. mesibHO
OTka3 ot oTBeTa. MaTtepuan He OCBOEH.
MepeyeHb TECTOB U 3aA4auy K TEKyLLen aTTecTauum
3akpbIThIE 321aHUS
1. Yemy paBna ctenenb okucienus pocdopa B coequHeHrnn NaH,PO4?
a) -2; 6) +3; B) +4; r) +5
2. HawuBpicmias BaJe€HTHOCTBH a30Ta paBHa.
a) 2 0) 4 B) -3 r) +5
3. CKOJBKO BaJICHTHBIX AJIEKTPOHOB y aTOMa BaHAIUs
a) 2 0)5 B) / r) 8
4. OpOuTanbHOE KBAHTOBOE YUCIIO [Tt d-0pOHUTaIM paBHO:
a) 0 6) +1 B) 2 r) -1
5. MakcruMabHOE YHCIIO JIEKTPOHOB, Haxosammxcs Ha f — moaypoBHe, paBHO:
a) 2; 6) 6; B) 10; r) 14
6. CoequHEHNE C MIOHHON XUMHUYECKOM CBS3BIO:
a) HCI; 6) CsCl; B) HF; r) Si0,



7. CKOJBKO TpaMMOB pacTBOPEHHOTO BeliecTBa coaep:xkutcs B S00 r pacTBopa ¢ MaccoBoii
JI0JIE pacTBOPEHHOTO BelecTBa paBHOM 30%?

a)l5r 0)45T B)75T r)150r
8. CKoJIbKO MOJIb PacTBOPEHHOI0 BellecTBa coxaepxkurcs B 0,8 1 pactBOopa ¢
MOJIIPHOCTBIO 1,5 Monb/n?

a) 2 MOJlb 0) 1,2 Mmonb B) 0,8 Mmosib 1) 0,08 MoB

9. CxopKO MOHOB 00pasyeTcs mpu ekTponrTrudeckon qucconuaruu NasPO, B Bome?
a) 2 0) 3 B) 8 r)4

10. K c1aGpiM 351€KTpOIUTaM OTHOCHUTCS
a) HBr 0) HNOs B) HF r) Ba(OH);

11. Yemy paBen pH BomHOro pacTBOpa THApPOKCHAAa Kamus ¢ KoHueHtpammeinr KOH
0,01 monw/n?

a)l 0) 2 B) 10 r)12
12. TennoBoit 3pPexT XuMUIECKON peakIui B 1300apPHBIX YCIOBUSAX OMPEIEISIETCS 0!
a) DHTPOIIUM PEaKIUU 0) DHTaANBIINY pEAKIIUU
B) DHepruu ['u60ca peakunu r) DHepruu [ enpMrosbIa peakuuu

13. Xumunueckoe paBHOBecue peakuuu: 2Cqy) + Ozp <> 2COp + Q CMECTUTCS B
CTOPOHY UCXO/IHBIX BEILIECTB B CIy4ae:

a) [loHmxeHus: TeMIIepaTyphl. 0) Ymenbienus konnuectsa CO

B) [loBBINICHNYS TaBICHUS. r) IloBeimenus koHueHTpauuu Oy.

14. HaumensIieir Temnepatypoil KureHus o0JajaeT BOJAHBIA pacTBOP C KOHIICHTpalUen
0,01 mous/m:
a) Na,SO, 0) NaOH B) KCI r) YKCYCHOM KHCJIOTBI

15. K xucmon peakuuu cpensl MPUBOAUT THAPOIIU3!
a) KF 0) AI(NOs); B) KNO; r) NazPO4

OTKpbITHIE 32JAHUA

16. M3BecTHO, YTO TOPSIAKOBBIM HOMEP XUMHUYECKOTO JJIEMEHTa - paBeH 21, aTomHas

Macca 45 a.e.M., DJIEMEHT HAXOAMTCS B YETBEPTOM IIEPUOJE U TPETbEW TIpyIIe

MEPUOINYECKOM cucTeMbl. HanmuimTe Kakoe KOJIMYECTBO 3JIEKTPOHOB HAaXOIUTCA B aTOME

ITOTO DJIEMEHTa B HEBO30YXKJICHHOM COCTOSHMM Ha d-opOurtansx. (OTBET maiiTe B BHIC

qucia).

17. ®yHKIUS COCTOSIHMS, KOTOpas B JIIOOBIX CaMONPOM3BOJIBHBIX MpolEeccax B

M30JUPOBAHHBIX CHUCTEMax MOXET TOJIbKO BO3pAcTaTh HA3bIBACTCS (BcraBbTe

MPOITYIIEHHOE CIIOBO).

18. YpaBHenune AppeHuyca ONMHUCHIBAET 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaklUuu OT
. (BcTraBbTe MpomyuieHHOE CIIOBO).

19.Kak Ha3pIBaeTCs BEIIECTBO, M3MEHSIOIIEE CKOPOCTh XMMHUYECKOM peakiuu U He

pacxoayrolieecs B ee xoae?



20. PactBOp, KOTOpBIii mNpu ONpEAENEHHBIX YCIOBHIX (TemmepaTypa, [aBlICHHUE)
HAXOJHUTCS B PaBHOBECUU C PAaCTBOPEHHBIM BEIIECTBOM, HA3bIBAETCS . (BcraBbTe
MPOITYLIEHHOE CIIOBO).

21. Yemy pasen pH pactBopa KOH ¢ xonnentpanueii [OH]=10"° mons/n (OtBer naiite B
BHJIC YHCIA).

22. Bounblilee OCMOTHYECKOE JABJICHUE MMEET BOJHBIA pPAacTBOP XJIOPHAA KajblUs WA
TJIFOKO3bI, €CJIM KOHLIEHTpaIusi 00oux pactBopoB paBHa 0,1 Monb/n?

23. Ilpu nsnextponmsze BogHOTO pacTBopa KF Ha aHome BbIAenseTcs
(BcraBbTe MponyieHHoe CJI0BO).

24. Cxonpko rpaMM Bojibl Hajo a006aBuTh kK 500 r pactBopa KOH ¢ maccoBoit goneit 20
%, uyTO0OBI KOHIICHTpaIMs cTaja paBHa 5%. (OTBeT nalTe B BU/E YUCIA).

25. DneKkTpoHaM, paclojOXKEHHBIM Ha P-OopOUTalu COOTBETCTBYET OpOUTAIBHOE
KBaHTOBOE yucio paBHoe . (OTBeT naiiTe B BUJIEC YUCIA).

26.Biusiare kakoro (pakTopa Ha CKOPOCTh XUMHUYECKOHM PEaKliy BhIpaKaeT OCHOBHOM
3aKOH XUMHYECKOW KHHETHKU

27.IIpu  ruapommze  NH4Cl  peaknust  cpenpr  Oynmer . (BcraBbte
MPOITYLIEHHOE CIIOBO).

28. Nmeercs mpoctas romoreHHas peakius tuna A — 2B + C. UYemy paBusetcs
MOJIEKYJIIPHOCTh JJaHHOU peakuuu? (OTBET JaiTe B BUJIE YKCIIA).

29.I1pu nucconmaru kKomiuiekcHoro coeaunenus Ks[AlFg] oopasyercs MOHA.
(OtBeT maiiTe B BUJIC YHCIA).

30. KommtekcHbIit voH (BHYTpeHHSs cdepa komiuiekca) B coequHeHun [Ni(H20)s] Cly
nMeet (popmy reoMeTpudecKon (hUrypbl . (BcTaBbTe NpoONyIIEHHOE CIOBO).

3agaum

31. Kakas macca cepbl COJEPKHUT CTOIBKO aTOMOB, CKOJIBKO MOJIEKYJ COJIEP>KUTCS B
Boopoze maccoit 10 r. ([laiiTe oTBeT B rpaMmax, OKpYTIUTE 0 LETBIX )

Otser:
MomnsipHas mMacca Bopopoga M = 2 1/mMoJib, TOr/1a KOJMYECTBO BELIECTBA BOJOPOJA
paBHo v = 10 / 2 = 5 monb. Macca 3Toro KoJimuecTBa BEIIECTBa cepbl M = v * M; C

y4eTOM TOTO, UTO MOJIIpHAas Macca cepbl M = 32 1/MOJIb paccyuTaeM Maccy cepbl M=
5-:32=160 (1)

32. ITpu remneparype 150°C HekoTopas peakiius 3akaHunBaeTcs 3a 16 munyT. [Ipunnmas
TeMITepaTypHbIN KOA(PGUIIMEHT CKOPOCTH PEAKIIMK PABHBIM 2, PACCUUTANTE uepe3 KaKoe
BpeMsl 3aKOHUYMTCS 3Ta peakius, eciau npoBoauTh ee npu 100°C? OTBeT naiite B MUHyTax.

Orser:
[lo mnpaBuny Baur-T'opda npu ymenbmienun Ttemneparypsl Ha 50° CKOpOCTb
yMeHpIIUTCS B 2 ° pa3 uiaM B 32 pasza . Torma BpeMms, TpeOyeMoe It IPOTEKAHMS
peakuuu, yBenuuuTcs B 32 pa3a u coctaBut 16° 32 =512 munHyT.



33. PaccuuTaiiTe NMPOLEHTHYIO KOHIICHTPAIIMIO HACBIIIEHHOTO PacTBOpa XJIOpUJA HATpUs
PactBopumocTh

mpu 10°C.
100 r BOAOELI.
OTBeT:

NaCl

pu

3TOU

TeMIIepaType

paBHa

35,8

r/

Macca HachIIIEHHOT'O pacTBOpa XJIOPHIA HATPHUS My.pa= Mnact TMH20 . Mppa =39,8 + 100
= 135,8 (1). Torna maccoBas gosst NaCl ® = Mpnaci / Mppa = 35,8/ 135,8 = 0,264 wim

26,4 %.

Kiroun ma OIIK-1
Bompocsr 1 2 3 4 5 6 8
OTBeTHI r 0 0 B r ] 0 r
Bormpocsl 10 11 12 13 14 15 16 17 18
OTBeTHI B r 0 B r 0 1  |puTpomm | Temmepa

1 TYypbl
Bomnpocsr 19 20 21 22 23 24 25 26 27
OTBETEI KaTajJ | Hachbl 5 xaopux | kucao | 1500 1 KOHIIEH | KHcJas
n3aTto HICHH KaJbIN poa Tpauuu
p bl |
Bomnpocel 28 29 30 31 32 33
OTBeTHI 1 4 oktay | 160 512 | 26.4%
Ap




20.2. ITpoMexkyTOUHAS ATTECTALMS

[MpomexyToyHasa atTecTaumst N0 AUCUUNIIMHE OCYLLECTBMASETCH C NOMOLLLIO CreayoLwmx
oLeHOYHbIX cpeacTs: Habop KMMoB K ak3amMeHy

OueHka Ha aKk3ameHe MOXeT ObITb BbICTaBreHa no pe3ynbTataM TeKywero KOHTpOsA

yCrneBaeMoCTU NpW BbINOMIHEHUN CrieAyoLMX YCnoBui obyyatowmmces:
e nocelleHne nekumnnm 80% u bonee;

e nponyck He 6onee 1 nabopaTopHoro/npakTUyYeckoro 3aHATUA (6e3 yBaXXuUTENbHOWM

NPUYNHBI) C NOCneayoLen oTpaboTKOMN;

e BCE TeKyluMe aTTecTaumu, npeaycMOTpeHHble paboyeirt nporpaMMon AUCUUMIUHGI,
COaHbl C NepBOW MOMbITKM Ha MOMOXUTENbHYK oOueHKy. OueHka no pesynbTaTtamM TekyLlero
KOHTPOMS YCMEBAEeMOCTU BbICTABMSETCA B 3a4eTHble KHWXKKM B CPOKM NPOBEAEHUS
NPOMEXYTOYHOM aTTecTaumMm nNo AUcuUmMnnmHe. Pe3ynbTaThl TEKYLLEro KOHTPONs ycneBaemMocTu

obyuatoLerocs paccunTbiBatoTCs Mo crieagytowen dopmyre (Tekyllasa ycneBaeMocTb):

Tekywan ycneBaeMocTb = «nabopaTopHoe/npakTnyeckoe 3aHaTne»*0,4 + «pesynbrarbl

Tekywmx atrectauyum» *0,6

Mpn HecobnogeHUn npuBEAEHHbIX BbIWE YCNOBUM WAW Hecornacum cTygeHTa C
OLeHKOW nocriefHun caaeT ak3aMeH Ha obLmx ocHoBaHusx no maTepunanam ®OC gucumnnmHbl
Ha OCHOBaHUW NMpoueaypbl U KpUTEPMEB OLIEHMBAHWUA, NPeaCcTaBleHHbIX B paboyer nporpamme

AUCLUMNIIUHBI.

B 3a4eTHyl0 KHWKKY BbICTaBNAeTCA pes3ynbTaT MNPOMEXYTOYHOW aTTecTauuu,
pPacCYMTaHHbIN Ha OCHOBaHMWN «TeKywen ycneBaeMoCTU» WIIN OUEHKM Ha MPOMEXYTOYHOW

aTTecTayuu.

B cnyyae nonyyeHus HeyOoOBNEeTBOPUTENBHOM OLIEHKM Ha 3K3aMeHe Wnu 3a4veTe
TeKyllass YyCNeBaemMoCTb HE YYUTbIBAETCS, WM WUTOroBasl oOueHKa MO OUCUMNIIMHE —
«HEYAOBMEeTBOPUTENBHOY.

MepeBog «Tekywen ycrneBaemocTu», BblpaXeHHoW B 6Gannax, B pesynbrart

MPOMEXYTOYHOIN aTTecTaummn No AUCLMNMMHE OCYLLECTBNSAETCA Mo crieaytoLlen LwKane:

TekyLwias ycnesaemocTb (6annbl) OueHka
MeHee 3,0 HeynoBneTBopuUTENbHO
3,0-3,6 Y0oBneTBopuUTEnbHO
3,7-4,6 XopoLuo
47-5,0 OTnunyHo




Ha 9k3ameHe wucnonb3yetca  4-6annbHas  wana:  «OTAWYHO»,  «XOPOLUOY,
«y[OOBMNETBOPUTENBHOY», «KHEYJOBNETBOPUTENBHOY.

CooTHoOLLEHNE nokasaTenen, KputepueB 1 WKasnbl oueHNBaHUA pe3yrbTaToB o6yqu|/|;|.

JK3aMmeH
YpoBeHb
KpuTepun oLeHnBaHUA KOMMNETEHL M chopmmnpoBaH Lkana
HOCTU OLEHOK
KOMMNEeTEHLMIN

BcecTopoHHMe U rnyBokue 3HaHus yyebHoro martepuana, lNoebiwert Omnu4Ho
NPeayCMOTPEHHOrO  MPOrpaMMoii; MOMHbIE, OBOCHOBaHHLIE blU ypo&eHb
oTBeTbl Ha Bce Bomnpocbl. OTBET COOTBETCTBYET B MOJSHOM
Mepe BCEM MNEPEYNCTIEHHBIM KOMMNETEHLNAM.
MonHoe 3HaHMe y4ebGHOro Matepuana, npegyCMOTPEHHOrO basosnili Xopowo
nporpaMmori; oTBeT OOOCHOBaH, apryMeHTUpoOBaH, HO YPOBEHb
OOnyLleHbl OWMOKM U HETOYHOCTM, KOTOpble WCMpaBreHbl
nocrne 3amevaHuin npenogasatensi. OTBET COOTBETCTBYET He
MOSTHOMY OCBOEHMIO KOMMETEHLMN.
3HaHne OCHOBHOro y4ebHOro maTepuana, NnpegyCMOTPEHHOro lNopoeossiti Ydoenem
nporpaMmMmon;  OTBET  HenomnHbll, 6e3  obBocHOBaHWN, YPO8€EHb gopu-
0ObsACHEHMIA, C oOwunbKamMu, KOTOpble YCTpaHslTCA Mo meJsibHO
OOMONHUTENbHLIM ~ Bonpocam  npenogaeatens.  OTteer
nokasblBaeT HeoCTaTO4YHOE BriafgeHne KOMNeTeHUUSMU.
3HaHUs HecucTeMaTuyeckue, OTPbIBOYHbIE; B  OTBETax - Heydoen
JonyLeHbl rpyoble, npuHUMNManbHble OWKOKKN, KOTOpblE He emeopu-
YCTPaHAKTCA MOCNe HaBOAAWMX BOMPOCOB MpenofaBaTens. meJsibHO
OTka3 oT oTBeTa. KoMneTeHUun He OCBOEHbI.

ﬂepequb BOMPOCOB K 3K3aMeHYy:

. dyHOamMeHTanbHble TEOPUM U 3aKOHbI XMMUMW.

. CoBpeMeHHast XuMmuyeckas atToMncTuka. XuMmnyeckun nHanema. Xmmmyeckoe coegmHeHune. dasa.

. MOCTOSAHHBIN N NepeMeHHbIN COCTaB XMMUYECKNX COEOUHEHU.

. CTexvomeTpuryeckne 3akKoHbl XMUN, NX COBPEMEHHass OPMYNMpOBKa.

. MoHATne o xnmnyeckon TepmognHamuke. BHyTpeHHASA sHeprus. QHTanbnus. lNepBoe Hayano TepmMoguHaMUKN.

. Tepmoxumust. TepMoXUMUYECKNE 3aKOHbI.

. QHTponus. BTopoe Hayano TepmoauHamukn. CeoboaHas aHeprus Mmboca.

. CKOpOCTb XUMUYECKMX peakunin. 3akoH AeNCTBYIOLLMX Macc. KOHCTaHTa ckopocTu

. 3aBUCUMOCTb CKOPOCTU XMMUYECKUX peakuuin oT TeMnepaTypbl. JHEeprna akTueaumm. AKTUBHBIN KOMMIEKC.

10. Xumnyeckoe pasHoBecue. KoHcTaHTa paBHoBecud. MpuHumn Jle- WaTtenbe.

11. PactBopbl. Cnocobbl BbIpaXKeHUs KOHLEHTpaLuum pacTBOpoB. PacTBopeHue Kak (pM3nKo-Xxummn4eckmnii npoLecc.
12. Ynpyroctb napa Hag pactBopom. 3akoHbl Paynsd. [NoHwkeHne TemnepaTypbl 3aMep3aHus U MOBbleHue
TemnepaTypbl KUMEHUST PaCTBOPOB.

13. Ocmoc 1 ocmoTunyeckoe gasneHue. 3akoH BaHT-Modda.

M30ToHUYECKUI KOSDPULINEHT.

14. Teopus anekTponuTudeckon auccoumnauun. CTeneHb U KOHCTaHTa AMccounauum.

15. NoHATME 0 Teopun pacTBOPOB CUMBbHbLIX NEKTPONUTOB. AKTUBHOCTb.

16. MoHHOe npounsBeaeHune Boabl. BogopoaHbiin nokasatens.

17. Npupoaa rmapokcnaoB € NO3ULUN TEOPUM ANEKTPONUTMYECKON Anccoumaunmn. AMGOTEPHbIE 3NEKTPONUTLI.

18. O6MeHHbIe peakumn mexay noHamu. NpounsBegeHe pacTBOPMMOCTU. YCroBUsi o6pas3oBaHus U pacTBOPEHMS
ocafka.

19. N'maponu3a conen. CTeneHb 1 KOHCTaHTa rMapPonNn3a.

20. OkMCNUTENBHO-BOCCTAHOBUTENbHLIE peakuun. BnvsHue cpedbl Ha XxapakTep WX npoTekaHusl. Tunbl
OKUCIUTENbHO-BOCCTAHOBUTENBbHbBIX PeaKLM.

21. CtaHgapTHble anekTpoaHble NoTeHumanbl. [anbBaHUYECKUE SNIEMEHTHI.

22. Teopus bopa.

23. KopnyckynsipHo-BOMHOBas NpMpoa 3nekTpoHa. lNMoHATHe 0 KBaHTOBOW MexaHuKke. ATOMHbIe opbuTanu.

24. MHOroanekTpoHHble atoMbl 1 [Nepunognyeckasa cucteMma anemMeHToB.

25. lNepnoanyHOCTb N3MEHEHUSI CBOWCTB 3NEMEHTOB U UX COEANHEHU.

O©COoONOOOPAWN-=-



26. KoBaneHTHas cBA3b. [MoHATME 0 MeToAe BaneHTHbIX cBa3eln. KpaTHble CBA3W.

27. MexaHn3mbl 00pa3oBaHMsi KOBanNeHTHON CBA3W. BaneHTHOCTb B METOZE BaNeHTHbIX CBA3EN.
28. M'mbpunaunsaums atoMHbIX opbuTanen. Tunsl rMbpuansaumm u reomeTpusa Monekyn.

29. MNoHATMe 0 MeToae MOMNEKynApHbIX opbutanen.

30. NoHHas cBA3b 1 ee CBOWCTBA.

31. MeTannu4yeckas cBs3b U ee CBOWCTBA.

32. BogopogHas cBsi3b U ee CBOWCTBA.

33. Cvnbl BaH-gep-Baanbca.

34.2neKTponn3 pacTBOPOB U pacnnaBoB

35. Teopuun KMCNOT N OCHOBaHWIM

36. B3anmogencrteme MeTanmoB C KUCrnoTamm

37. OKNCINIUTENBHO-BOCCTAHOBUTENbHbBIE PeakLun: MeToabl 3NIEKTPOHHOro 6anaHca u nonypeakumn.
38. YHuKkanbHoe nonoxeHne Bogopona B [leprnoanyeckorn cucteme, ero nsndeckne n Xmmmyeckme cBOMCTBa.
39. Bopa. Ee dnsmueckne n xummndeckme ceonctaa. Nepokeug sogopoaa.

40. LLlenoyHble meTannbl N UX coeguHEHNS.

41. lWenoyHo-3emernbHbIe MeTanmbl U UX COEANHEHUS.

42. anoreHbl. [anoreHoBogopoabl. KucnopoaHble KUCNoThbl Xnopa.

43. Kucnopoga, ero omsnyeckme n XumMmmnyeckne CBoncCTBaa.

44. Cepa, ee dumsmndeckue n xummdeckue cesonctea. Ceposogopos.

45. Okenabl cepbl. CepHas kKucnoTa n ee Conu.

46. A30T, ero uamyeckme n Xmmmyeckme cBomcTea. AMMUaK U CONnM aMMOHUS.

47. Okcnabl a3oTa. A3oTHas kucrnoTa. HutpaTbl.

48. ®dochop n ero coegnHeHus.

49. MbIWbSK N ero coeguHeHus.

50. Yrnepog. KucnopoaHble coegmHeHna yrnepoaa.

51. KpemMHun n ero coegnHeHus.

52. bop n ero coeanHeHus.

53. AnNIOMUHNIA N ero coeanHeHuns.

54. Obwas xapakrepucTvka NoArpynnsl Meau.

55. Xpom u ero coeguHeHus.

IIpumep KOHTPOJIBLHO-U3MEPUTEJBHOT0 MaTePHAIA K MPOMEKYTOUHON aTTecTalNN.

VYTBEPXJAIO
3aBenyromuii kadeapoii oOmel 1 HEOPraHMIECKOW XUMUHU
J.x.H. pod. B.H. Cemenos

HanpasieHue moAroToBKY / CeUMAJIBHOCTH 33.05.01 - (Da‘pMaL[I/IH

Jducunmiuna B51.0.16 O611as u HeopraHuJIecKas XUMHUS
®opma 00yueHHust OYHOE

Bun koHTpOISH JK3aMeH

Bun arrecTanun IIPOMEKYTOUHA

KoHTpospHO-13MepuTenbHbId MaTepuaa No 1

1. ITonsiTue 0 xuMUYecKoi TepMoaHamMuke. BHyTpenusis sueprus. Durtansnus. [lepoe
HA4aJI0 TEPMOJAUHAMUKHU

2. OKHCIIUTENHbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: METO/IbI JIEKTPOHHOTO OajaHca u
MOJIyPEAKIUH.

IIpenoxaBarteJib: B.H. Cemenon



