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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.21 HeopraHnyeckasa xmmus

1. Kog 1 HaumeHoBaHMe HanpaBreHUsi NOAroToBKu/cneunanbLHOCTU:

30.05.03 MeaunuyuHckas KmbepHeTuka

2. Cneumanunsauma: MegmumHckasn knbepHeTmka

3. KBanudumkaumua BbinycKHUKA: Bpay-knbepHeTumK

4. dopma ob6y4eHus: oyHas

5. Kacbegpa, oTBevarowas 3a peanusaumio AUCUUNIUHBI: Kadeapa obLien n HeopraHnde-
CKOW XnmMum

6. CocTtaBMTENM NpOrpaMmmbi:

CemeHoB BukTop HukonaeBuy, npodgeccop kadeapbl 00OLLENn U HEOPraHNMYECKON XUMUKU, AOKTOP
XUMUYECKMX HayK, npodeccop

7. PekomeHaoBaHa:
HMC xumnyeckoro gakynbTeTa, npotokon Ne5 ot 17.06.2021

8. YuebBHbIn roa: 2021-2022 CemecTp(bl)/Tpumectp(bl): 1



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llenisimu ocgoeHus y4ebHoU ducyuniuHbl sensaomces: PacCMOTpeHne OCHOB COBpPEMEH-
HbIX MNpeacTaBfeHUn O CTPOEHUWN BeLLeCcTBa, U3yYeHNe BaKHEWLLNX 3aKOHOB U TEOPUN Heop-
raHNYEeCKOM XUMUKM, KOSNIMYECTBEHHBLIX XapaKTEPUCTUK SABMEHMMA M MNPOLIECCOB, YCMOBUM OCY-
LLLECTBMEHNA XMMUYECKNX peakumii, BO3MOXHOCTM ynpaBneHus rnyounHomn nx npotekaHusa. dop-
MUPOBAHNE HAYYHOrO MbILUIIEHNS, HABbIKOB MPAKTMYECKOrO WCMOMb30BaHWUS TEOPETUYECKNX
3HaHWUN NS peLLEHNs] KOHKPETHbIX XMMUYECKNX 3adav.

3adayu y4ebHoU OucyunuHbI:
- 3aN0XNTb OCHOBbI NPOMeCcCnoHarbHOM NOArOTOBKM MO XMMWUKM, OCYLLECTBUTb MNepexon OT Ka-
4eCTBEHHOr0 onMcaTenbHOro NoOAxoAa U3yvyeHus npeameTa K KONMYeCcTBEHHbIM NpeacTaBneHu-
SIM B XMMUWN; - PACCMOTPETbL OCHOBHbIE 3aKOHbI U NPEACTaBMEHNUS XUMUU; - OCBOUTb TEOPUIO U
Hay4YUTbCS MPUMEHSTb Ha NPaKTUKE yYeHMe O BEeLeCTBE U XMMWUYECKMX npoueccax; - U3y4nTb
OCHOBHbIE CBONCTBA XMMUYECKMUX ANIEMEHTOB U BaXXHENLLNX HEOPraHUYECKNX COEOUHEHW.

10. MecTo y4ye6HOM ancuMnnnHbI B cTpykType OOIT:

YyebHas guncumnnmnHa «b1.0.21 HeopraHunyeckast XumMusi» OTHOCUTCA K 0b6A3aTenibHON YacTtu
Bnoka 1 «ducumnnuHel (Mmoagynun)» ®efepanbHOro rocygapcTBeHHOro obpasoBaTenibHOro CTaH-
AapTa Bbicwero obpasoBaHusa no cneumanoHocTn 30.05.03 MeaumumHckas knbepHeTuka (cne-
ynanucr). MNpegwecTByOWNX AUCUUNIINH HE UMeeT 1 6asnpyeTcsa Ha 3HAHUAX NO XMMUKN B 00b-
emMe befepanbHOro KOMMOHEHTa roCyfapCTBEHHOrO CTaHgapTa OCHOBHOro obuiero obpasosa-
HUS.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUs MO AUCLMUNIMHE/MOAYNIO (3HAHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kopn HaseaHwne komne- Koga(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
TeHUMn
Ol1K- | CnocobeH ucnonp- OlK- | Ncnonb3yeT ocHOB- 3HaTb: Pofb XMMUKN B €CTECTBO3HAHWU, €€ CBA3b
1 30BaTh U NPUMEHSTb 1.2 Hble eCTECTBEHHOHA- | C APYIMMK eCTeCTBeHHbIMW Haykamu (buonoru-
dyHOaMeHTanbHble Y4HbIE MOHATUA U en) N MeguuUMHON, 3HAYEeHWE B JKM3HW COBpe-
W NpUKNagHble Me- MeToabl UCCregoBa- | MEHHOTO OOLLeCTBa; BaXKHeWWwmne Xumudeckue
ONUMHCKNe, ecTe- HWUIA NPy peLLeHnn MOHATUS M OCHOBHbIE YYEHUHA: O CTPOEHUN aTo-
CTBEHHOHAYYHbIE npodeccuoHanbHbIX | MOB M MOJEKYM; MNepuogu4eckoM W3MEHEHUN
3HaHWA NS nocra- 3apay CBOWICTB 3IIEMEHTOB; XMMWYECKOM Mpouecce
HOBKM 1 peLleHns (XMMnyeckon TepMOAMHAMUKE W  XUMUYECKON
CTaHOAPTHbIX U UH- KMHETUKe)
HOBALMOHHbIX 3aaay
npodeccuoHanbLHon YMeTb: MCnonb3oBaTb 3HaHUA TEOPETUYECKMX
AesaTensHoCTH OCHOB XMMUM Ansi OObACHEHWS CBOWCTB Be-
LEeCTB U peakuuin, B KOTOPbIX OHU Y4acTBYHOT;
NPUMEHSTb 3HAHUSA B 00NacTn XMMum Anst OCBo-
eHNst NpodeCcCUoHarnbHbIX QUCLMMNANH 1 peLle-
HWs NpodeccuoHanbHbIX 3a4av;
Bnagetb: meTogammn 6e3onacHoro obpatleHunst ¢
XUMUYECKMMM BELLLECTBAMU C Y4ETOM UX PU3K-
YeCKUX U XMMUYECKNX CBONCTB.
Or1lK- WHTepnpeTtupyet 3HaTb: OCHOBHble MOAXOAbl K MHTEpnpeTauun
1.3 pe3ynbTaTbl  €cTe- | pe3ynbTaToB XMMMWYECKUX WCCNeLOoBaHUM npwu
CTBEHHOHAY4HbIX peLleHnmn NnpodeccuoHarnbHbIX 3adad.
uccrnegoBaHn  Npu | YMeTb: MUCNOMb3oBaTb COBPEeMEHHble MeTonbl
peweHnn  npodpec- | HeopraHM4Yecko XMMUKU ANA uccregoBaTenb-
CMOHarnbHbIX 3agay ckon paboTbl, aHanNM3MpoBaTb MONyYEHHbIE pe-
3ynbTaThl M genatb BbIBOAbI.
Bnagetb: meTtogamu HEOPraHU4ecKoW XMMUK
npu peweHun npodeccmoHanbHbIX 3aday Ha
NPOU3BOACTBE M HAay4YHbIX UCCNeaoBaHUAX

12. O6beM AUCUUNNHBbI B 3a4eTHbIX eanHuuax/vyac. — 4/144.




Popma NpoMeXXyToHHOM aTTecTaumm ak3ameH (1 cemecTp).

13. TpyaoemkocTb No BMAam y4ye6HoM paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero [lo cemecTtpam
1
AyaNTOPHbIE 3aHATUSA 88 88
nekunu 32 32
. rpynnosble 8 8
B TOM 4ymcne:
KOHCYmnbTaumm
nabopaTtopHbie 48 48
CamocTosTenbHasi paborta 20 20
B TOM Ymncne: KkypcoBas paboTa (NpoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(3k3ameH —  4ac.)
UToro: 144 144

13.1. CopepkaHme QUCLUMIUHDI

Ne n/n

HaumeHoBaHuve pasgena
AVCUUNANHDI

CopepxaHue pasgena gucUuUnnHbl

Peannsauus
pasgena guc-
LUMNAWHBI C No-

MOLLIbIO OHNaMH-
Kypca, QYMK*

1. Nekuun

11

Xumusa B cucteme ecte-
CTBEHHbIX HayK. OCHOBHbIe
NoHsATUS. dyHoameHTanb-
Hble 3aKOHbI 1 TEOPUN XU-
Mumn. CTexmomeTpuyieckme
3aKOHblI

XUMUMN.

OnpepgeneHne xumum 1 ee 3agadn. dyHoameHTanb-
Hble 3aKOHbl U TEOPUW: aTOMHO-MOSMEKYNSAPHOE Yy4e-
HUWe, 3aKOH COXpaHeHust Macchl U 3Hepruu, MNepunoan-
YECKUN 3aKOH, TEOPUSI XMMUYECKOrO CTPOEHUs. XnMu-
yecknin anemeHT. NMpocToe BelwecTBo. CroXHOE XNUMU-
yeckoe coeguHeHue. MasoBble 3akoHbl. Yucno Asora-
apo. Monb n monsipHasi macca. CoBpeMeHHast Xumu-
yeckast aTommucTtuka. AToM, Monekyna, kpuctann. ®a-
3a. [1oCTOSAHHBIN N  NEepeMeHHbIA  XUMWUYECKUA  CO-
craB. CTexmomMeTpudeckme 3akoHbl Xumuu. OrpaHu-
YEHHbIN XapakTep W rpaHuLbl MPUMEHUMOCTN CTEXMO-
METPUYECKNX 3aKOHOB.

1.2

CtpoeHue atoma. [lepuo-
OVYECKMI 3aKOH U Nepuo-
AnYeckas cuctema afieMeH-
ToB [1.. MeHgeneeBa

PasBuTre npeacraesneHnn o cTpoeHun atoma. lNnaxe-
TapHasa mopenbe Pesepdopaa. Teopusa bopa. Cospe-
MEeHHble nNpeacTaBneHns o cTpoeHun atoma. Kop-
NyCcKyNApHO-BONHOBas Mpupoaa anektpoHa. [oHdaTue
O KBaHTOBOW MexaHuke. ATOMHble opbutanu. Xapak-
TepuUcTMKa COCTOSIHUSA 3feKTPoHa B aTOMe KBaHTO-
BbIMU 4ncriaMmu. MHOroanekTpoHHble aTomsbl. MpuH-
LUuMnbl 1 NpaBuna 3anofiHeHNs 3MeKTPoOHaMU aTOMHbIX
opbutanen. CTpoeHMe aToOMOB W Mepuoanyeckas
cuctema XuMuyeckux anemeHToB. CTpykTypa nepwuo-
andeckon  cuctembl. OCOBEHHOCTU  3MEKTPOHHOrO
CTPOEHUA N pacrnonoXxXeHne B NepuoauyecKon cucteme
s -,p-, d -, f — anemeHTOB. COoBpemeHHas opmy-
nMpoBKa Nepuoanyveckoro 3akoHa W ero usndeckui
CcMbicn. 3HadyeHue Mepuoamnyeckoro 3akoHa. 3aKoHOo-
MEPHOCTU W3MEHEHWS aTOMHbIX PaguycoB, 3HEPruw
WMOHM3aLUMM N CPOACTBA K 3MEKTPOHy B nepuopax wu
rpynnax.

13

Teopusa XMMn4eckon ceasmn

PassButne npeacraeneHuMin o xumumyeckon ceasun. Oc-
HOBHble XapaKTepuUCTUKU CBA3WN (3Heprus, AnuHa,
HanpasneHHocTb). KoBaneHTHaa cBa3b. Meton Ba-
JNIeHTHbIX cBA3eln. CBoWcTBa KOBarieHTHOW CBSA3W.
Mbpunansauma opbutanen. KpaTtHble cBs3u. [JoHOp-
HO-aKUEeNTOPHbIN MexaHn3M obpa3oBaHUs KOBaNEHT-
HOM cBsA3WM. MakcumanbHasi BaneHTHOCTb  (KoBa-
NEHTHOCTbL) 3nemMeHTOoB. [loHATME O MeToge MONEKy-




napHbIX opbuTtanen. WMoHHas cBA3b Kak ofgHa U3 co-
CTaBMSAOWNX peanbHON XMMUYECKON CBSA3W, ee CBON-
ctBa. CteneHb okucneHus anemeHTtoB. Metannuye-
ckas cBa3b M ee npupoda. CBOMCTBA MeTanIMyecKon
cBsA3n. BogopogHas cBasb. BnusHue mexmonekynsp-
HOM W BHYTPUMONEKYNSPHOM BOLOPOAHON CBA3WN Ha
CBOMCTBa BeLlecTB. MexmornekynspHoe B3aumoaen-
ctBue. Cwunbl BaH-gep-Baanbca. OpueHTaumoHHoe,
WHOYKUMOHHOE M AMCNEPCUOHHOE B3auMOOENCTBME.

14

OO6wme  3aKOHOMEPHOCTU
npoTeKaHust XUMUNYECKMX
peakumn.

CKOpOCTb XMMUYECKMX peakuuin n dakTopbl, OT KOTO-
pbIX OHa 3aBUCUT. 3aKOH OencTBylolWMX mMacc. 3aBu-
CUMOCTb CKOpPOCTWU OT Temnepatypbl. [1paBuno BaHT-
lodhda. YpaBHeHne AppeHuyca. JHeprus aktusauum
peakumu. Katanus n katanusaTopsbl. Xumunyeckoe
paBHoBecue. KoHcTaHTa paBHoBecusl. CmelleHune
paBHoBecus. [MpuHumn Jle-laTtenbe. TennoBble ag-
deKTbl XMMUYECKNX peakuun. 3akoH ecca. QHTanb-
nua. OHTponusa. CeobopHas aHeprus [mbbca. Tep-
MOOAMHAMMWYECKUIN KPUTEPUI HanpaBeHHOCTU XUMU-
YecKoro npotecca.

15

PacTteopbl

Onpegenenne pactBopoB. PacTBopbl xugkue, TBep-
able, rasoobpasHble. PacTtBopeHue kak  pumsmko-
XUMUYECKMA npouecc. XvMmnyeckass Teopusi pacTBo-
poB Mengeneesa. ConbBaTbl, rMapatbl, KpucTanmo-
rmapaTbl. KoHueHTpauuss pacTBOpPoOB W Crnocobbl eé
BblpaXkeHns (maccoBas gons, obbemHasd gonsd, Mo-
napHaa gond, MonspHas KOHUEHTpauus, MOonsinbHas
KOHUeHTpauus). PacTtBopumocTb, hakTopbl, Bnusito-
lMe Ha BEMWYMHY pacTBOPMMOCTM. HacbileHHble,
HEHAaCbILLEHHbIE U MEepPEeCbILEHHbIE pacTBOpbl. Jrek-
TPONUTLI U HE3INEKTPONUTbl. Teopusi anekTponuTude-
ckon anccoumaummn. CunbHble u criabble 3NeKTPONUTLI.
CrteneHb umoHu3auun. KoHcTaHTa guccoumaumu cna-
Obix anekTponutoB. 3akoH pa3segeHus OcTeBanbaa.
KnucnoTbl, OCHOBaHUSA M COMM C TOYKU 3PEHUA Teopum
3MNeKTponMTUYecKon amccoumauun. AmMoTepHble rma-
pokcuapl. OneKkTponuMTMyeckasl auccoumaumsi Bofbl.
MoHHoe npowusBepeHne BoAabl. BopgopoaHbin nokasa-
Tenb. [MoHATHe 06 nHamkaTopax. MNpuHUUN gencTeus
nHankatopoB. OOMEHHbIE peakuMn MexXay WOHaMW.
YcnoBusi HEO6PaAaTUMOCTM MOHHBIX peakuuin. MNMponsse-
OeHne pacTBOpMMOCTU. Peak-uumn HerTpanusauumn u
rmgponu3a. CTteneHb M KOHCTaHTa rmgponunsa. dakro-
pbl, BMUSIOWIME Ha rMOpoNnnTMYECKOE paBHOBECHE.

1.6

OkucnuTenbHO - BOCCTaHO-
BUTEJbHbIE peaKLI,VIVI. 3]'IeK—
Tponus.

OkncneHne 1 BOCCTaHOBIEHNE Kak eduHbIA npouecc.
Tunbl  OKUCNNTENBHO-BOCCTAHOBUTENBHbLIX peaKkumn.
MeToabl ypaBHUBAHUA OKUCHUTENbHO - BOCCTAHOBU-
TemNbHbIX peakuuin: MeTop 3nekTpoHHoro 6anaHca u
MeTo4 nonypeakuui. ONeKTpoaHble noTeHuunansl.
ONEeKTPOXMMMYECKUN pAd HanpsxeHun. HanpasneH-
HOCTb OKWUCIIUTESIbHO-BOCCTAHOBUTENbHbBIX peakuui.
ONeKTponu3 pacnnasoB U BOAHLIX PaCTBOPOB CONEWN.

1.7

KomMnnekcHble coeagnHeHus

CoeanHeHus nepBoro u Bbiclero nopsiaka. Komnnekc-
Hble COedMHEeHWUst U OBOViHble conu. CTpyKTypa KOM-
nnekcHolx coeanHeHun. HomeHknaTtypa u knaccudpm-
Kaumsa KOMMIEKCHbIX coegUHEHUN. YCTOMYMBOCTb KOM-
nnekcoB. KoHcTaHTa HecToMkocTU. XuMmyeckasa cBsA3b
B KOMMJIEKCHbIX coeanHeHusx (no MBC).

1.8

XnmMuna anemMeHToB U UX CO-
eNHEeHNN

Meprognyecknii 3akoH Kak OCHOBa CUCTEMaTUMKM XU-
MUYECKux anemMeHToB. MeTannbl n HeEMeTansnbl B ne-
puoguyeckon cucteme. OOLMe CBOWCTBA METarnoB.
O6wwme cBoWcTBa HemeTannoB. XapakTepuctuka
CBOWCTB 311IEMEHTOB B COOTBETCTBUM C UX NONOXEHNEM
B Mep1oamnyecKon cucteme.




Bogopoa. YHukanbHOe NonoxeHwe Bogopoda B nepu-
OANYECKON cucteme, ero puanveckne m XMMmudeckue
ceonctBa. [llonyyeHne Bopgopoga. Bopa. [llepokcua
Bogopoga. Metannbel 1A, [IA-rpynn: xumnyeckme
CBOMCTBA W MeToAbl nonydeHusi. XKecTkocTb BOAbl U
MeToAbl ee yCTpaHeHMsI.

ANIOMUHUIA: NONydYeHne, XMMUYECKNEe CBOWCTBA, BaX-
Henwmne coeguHeHus n ux ceonctea. O630p CBOMCTB
d-meTtannoB. >Xeneso: noryvyeHve, XUMUYECKne
CBOWCTBA, BaXHeWllne CoeauHEHUS.

Xummus 6naropogHbix meTannos. Puandeckune n xmmm-
yeckne CBOMWCTBA yrnepoda u kpemHus. Okcuabl yrie-
poda n KpeMHusi. YronbHas Kucrnorta n ee conu (kap-
GoHaTbl U rugpokapboHaTbl). A30T U ero CoeanHeHMUs
(ammuak, okcmabl a3oTa, a3oTHas M a30TUCTasi KUCIO-
Thbl). MNpobnema 3arpsi3HeHMs1 OKpyXxatoLLe cpeabl Co-
€dMHEeHNsMKN a3oTa. XMMUYeCcKne CBOMCTBA Kucrnopoaa
1 o3oHa. Metoabl nonyyenus kucnopoga. Cepa, Ok-
cnabl cepbl. CepHasl, cepHMCTasi, cepoBOAOpoAHasi
kncnotel U mx conu. ObGLWasa xapaktepucTvka rano-
reHoB. OcobeHHOCTM Xxumun Topa. [anoreHoBOAO-
poaHble KUCIOTbl U nx conu. Kucnopoacopepxaiine
KMCNOTbI X1opa.

2. NpakTn4yeckne 3aHATUA

2.1
2.2
3. llabopaTopHble 3aHATUSA

31 Xnmunyeckas KMHeTuka CKOpPOCTb XMMWYECKON peakuun. 3aBUCMMOCTb CKOPO-
CTM OT KOHUEHTpauuu, TemnepaTypbl 1 nNnowagun co-
NPUKOCHOBEHMWS pearnpyoLmx BELEeCTB.

3.2 XumMunyeckoe paBHoBecue BnusiHne KoHUeHTpauumn 1 TemnepaTtypbl Ha cMelle-
HWe XMMUYECKOro paBHOBECUS

3.3 PacTtsopbl [MpurotoBneHme pacTBOPOB 3adaHHOW KOHLUEeHTpa-
umn. WMoHHble paBHoBecus, pH cpegpbl. 'Maponua co-
nen. OkncNUTENb HO-BOCCTAHOBUTENbHbIE peaKLnN.

3.4 Bogopoa, Bopa, nepekuchb | [lonyvyeHwe aTomMapHOro M MONEKynsipHOro Bogopoaa.

Bogopoaa XumMmuyeckne ceoncTBa Bogopoaa. lNepokcua BOAOPO-
[a, ero OKMCNUTENbHO-BOCCTAHOBUTESbHbIE CBOMCTBA

35 OnemeHTol | rpynnel MC Xumunyeckmne csonctea S- U d-anemeHToB | rpynnbl
rnc

3.6 OnemenTol Il rpynnel MNC LlenoyHo-3emMenbHble  MeTannbl, WX XUMUYEcKue
csowncTBa. ['opeHne marHus. MNMonyyeHme kapboHaToOB U
rmgpokapOboHaToOB Kanbuus.

3.7 OnewmeHTs! Il rpynnel MNC AnNOMUHUIA 1 ero coeanHeHus. lNonyyeHne n ceoncTea
rmgpokcuaa antoMuHUs.

3.8 OnemeHTsl IV rpynnel MNC Yrnepoa, kpemHun, ux ceonctea. Conm yronsHoOm u
KPEMHNEBOW KNCIOT.

3.9 OnemeHTbl V rpynnbl 1C Asor, docdop, ceoncTBa NpocTbix BellecTB. [Hen-
CTBME a30THOW KUCNOTbl Ha MeTannbl. Tepmuyeckoe
pasnoXeHne HUTpaToB

3.10 | OnemeHTb!l VI rpynnel NC Cepa n ee coeanHeHus. [lonyyeHne n CBOMUCTBa Cepo-
Bogopoa. CepHas kucnoTa, ee AenUCcTBME Ha MeTar-
nbl U HeMeTanbl. XpoM U ero coenHeHus.

3.11 | OnemeHTh! VIl rpynnel NC [lanoreHbl U ux ceomncTtea. NonydyeHne 1 cBOMCTBa CO-

eanHeHnn mapraHua. OkucnuTenbHble CBOWCTBA

nepmMmaHraHata Mmapradua.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUX

[ Ne |

HanmeHoBaHWe Tembl |

Buabl 3aHATUIN (KONMYECTBO YacoB)




n/n (pasgena) gucumnnvHb pynnoBbie Na6opaTopHbIe CamocTosaTensHas Bcero

JNexumn
KOHCynbTaumu pabota

Xummsa B cucteme ecrte-
CTBEHHbIX HayK. OcHoB-
Hble NoHATUSA. PyHaameH- 2
TanbHble 3aKOHbl U Teo-

pun xummn. CTexmomeTt-
pU4ecKMe 3aKOHbl XMMUIMW.

CtpoeHue atoma. lNepuo-
ONYECKUI 3aKOH U Mepu- 2 2 2 6
oamyeckass cuctema ane-

meHToB .M. MeHgeneesa

Teopuss xMmMmnyeckon cBsi-
o P 4 2 2 8

OOwme 3akOHOMEpPHOCTU
4. | npoTekaHust XUMMUYECKUX 4 6 10
peakumin.

5. | PacTtBopsl 8 16 4 28

OxkucnuTtensHo - BoOccTa-
6. HOBUTENbHbIE  peakuuu. 2 6 8
OnekTponus.

ES;/II‘IJ‘IGKCHI:IG coeaunHe- 4 6 2 12

XapakTepucTuka anemeH- 6
TOB U UX COeUHEHUN

KoHTponb 36

N1oro: 32 8 48 20 144

14. MeToaun4yeckume yKkasaHus ans oby4aroLmxcs No 0OCBOGHUIO AUCLUNIMUHDI:
OpraHusaumsa nsydeHns AUCUMNInHLl Nnpegnonaraer:

npoBeaeHne fnekuMn nposedeHne nabopaTopHbIX 3aHATUN BHeayauTOpHas caMOCTOSTENbHASA
paboTa CTyaeHTOB

OpraHu3aumoHHasa CTpyKTypa JIEKLNOHHOIO 3aHATUS:

1. dopmynumpoBKka TeMbl, NMOCTaHOBKa NPOGeMHOro Bonpoca

2. PasbsAcCHEHne TeOPEeTMYECKNX U NPAKTUYECKMX BONPOCOB 418 peLleHnsi NOCTaB-NeHHON npo-
6nembl

3. KoHKpeTHbIe NpuMepbl peLleHns NOCTaBNEHHbIX BONPOCOB

4. BbiBOObI

5. dopmynupoBka 3agaHus 411 CaMoCTOATENBHOW paboThl

OpraHunsaumoHHas CTpykTypa nabopaTtopHOro 3aHATUS.

1. dopMynMpoBKa Lienn 3aHATUS

2. ObecyxaeHne TeopeTUYECKMX OCHOB TEMBbI, ONPOC CTYAEHTOB

3. BbinonHeHne paboThl

4. MNpoBepka BbIMNONMHEHHbIX 3a4aHum

5. BoiBOAbI

TeKyLM KOHTPOSb NPOBOAUTCA MyTEM YCTHOIO OnNpoca CTyAEeHTOB, 00CyXaeHna matepuana
AN CaMOCTOATENbHON paboTbl, BbINOMHEHNSA KOHTPOSIbHbLIX paboT. M3y4yeHMe OCHOBHbIX U O0-
NONHUTENbHbIX MUTEPaTYPHbIX UICTOYHMKOB; paboTa C KOHCNEeKTaMu NeKLMIA; BbINOfIHEHWE 3a-
AaHUN TeKyLen aTTecTaumm; TeKyLMn KOHTPOSb YCNeBaeMoCTun

15. Nepe4yeHb OCHOBHOW N [ONOJIHUTENIbLHON NUTEpPaTypbl, PeCYypCOB UHTEPHET, Heo6xo-
OUMbIX o5 OCBOEHUA AUCLUUNIIUHDI

a) OCHOBHas nuTepartypa:

Ne n/n NCTOYHKK

MoHuapos E.IM. KpaTkun kypc TeopeTtudeckon HeopraHudeckon xmmun / E.I'. MToHyapos, B.1HO.
1. | KoHgpawwuH, A.M. Xosus. HO.l1. AdunHoreHoB —: Y4yebHoe nocobue. — Cl16.: N3gaTenbcTBo
«JlaHby», 2017. — 464 c.

2. oHyapos E.I. TeopeTtuyeckne ocHOBbI HeopraHuyeckon xumum / E.I". ToHyapos, FO.I1. Adu-




HoreHoB, B.HO. KoHgpawwH, A.M. XoBuB. — BopoHex : N3gatenbckmii gom BIY, 2014. — 589
C.
AdomHoreHos HO. . Xumusa 6uoreHHbix anemeHToB / HO. M. AduHoreHos, E. I'. NoH4yapos, A.
M. Xosus, N.A. BycbirnHa. — BopoHex : UMM BI'Y, 2010. — 438 c.

0) fononHUTenbHaga nuTeparypa:
Ne n/n NcTOoYHMK
XayckpodT K. CoBpemeHHbIN Kypc obuen xumun: B 2 T. / K. XayckpodT, 3. KoH-

4| c1a6n. — M. : Mup, 2002. — T.1. — 540 c.

5 Hekpacos b. B. OcHoBbl 06wen xumun: B 2 1./ b. B. Hekpacos. — CI16: JlaHb,
' 2003.

6 MpmHBya H. Xumusa anemenTtoB: B 2 1. T.1/ H. 'punBya, A. OpHwo; - 3-e nsg. — M.:
' BuHowm, JTabopatopus 3HaHui, 2015. — 607 c.

7 MpuHBYyA H. Xumunsa anemenToB: B 2 1. T.2/ H. MpuHByA, A. OpHwWo; - 3-e nsa. — M.:

BuHowm, JTabopatopus 3HaHui, 2015. — 670 c.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oumumnaneHble pecypebl MHTEPHET)™:
Ne n/n Pecypc
8 National Center for Biotechnology Information /US National Library of Medicine
' (http://www.pubmed.com).
9. OBbC 3AnekTpoHHas 6ubnmoTteka TexHuyeckoro Bysa. — URL: http://www.studmedlib.ru
10. | www.plib.ru/library/
11. | www.lib.vsu.ru — 3HB BI'Y

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n MNcToYHUK

1 AdomHoreHos HO.I1. JTabopaTopHbIn npakTukym no obwen xumum /coct. FO.M.AdwmHoreHos u gp. — Bo-
poHex: N3gaTenbcko-nonurpadpmyeckuin LeHTp BOPOHEXCKOro rocygapcTBeHHOro yHmsepcuteTta, 2013

Camodpanosa T.B. JTabopaTtopHbIvi npakTnkym no obwen xmmum / coct. T.B. Camodpanosa, B.H. Ceme-

2 HoB, [.B. CemeHoBa — BopoHex :M3gatenbckuin gom BI'Y, 2015

17. O6pa3oBaTesfibHble TEXHONOrNMU, UCNOSb3yeMble NpU peanusauum y4yebHoOM AucCLUMU-
NNWHbI, BKNOYass AUCTaHUMUOHHbIe obOpasoBaTtenbHble TexHonorum (AOT, aneKTpoHHoe
oby4eHue (J0), cmewaHHOe 0Gy4YeHue):

1. YUTeHune nekumni ¢ UCNoNbL3oBaHMEM Cnana-npes3eHTaummn.

2. NHdopMaLMOHHO-KOMMYHUKaLMOHHbIE TEXHONOMMK (KOHCYNbTauun npenogasaTens vyepes Te-
maTtmyeckme  Gopymbl M BebuHapbl C  UCMONb30BaHMEM  ANEKTPOHHOM  MHOPMAaLMOHHO-
obpasoBaTenbHon cpeabl PrEOY BO "BI'Y" - Ob6pasoBartenbHbIn noptan «ONeKTPOHHbIA YHUBEPCUTET
BIy» (www.moodle.vsu.ru).

3. MHdopmaumnoHHble TexHonorum (goctyn B IHTepHeT)

4. 3HB BI'Y www.lib.vsu.ru

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHme ANCLUMUNIINHDI:

MynbTumeaniiHasa TexHuka. CtaHgapTHoe obopyaoBaHue nabopatopun npakTukyma no oduien n Heop-
raHN4YecKom XMmMum — nabopaTopHbIe CTOSbI, BbITSXKHbIE CUCTEMbI, ANEKTPOHHbIE BECHI, CYLUUbHbIE
wkadbl, KOMNbOTEPDI, TAabopaTopHasa nocyaa, XMMUYeCKMe peakTmebl U T. N. B Tom uucne:

baHsa 4-x mecTHasa BoadHas
Ouctunnatop

BuguctnnnaTtop

Becbl nabopatopHble J16-120A
Becbl «Ohaus»

MarHutHasa mewanka

KpnotepmocTaT XnaKkoCTHON


http://www.studmedlib.ru/
http://www.plib.ru/library/
http://www.lib.vsu.ru/

Meub TpybuaTasn 1-1.4-40
PH-MB meTp

CnektpodotomeTtp CP-2000-02

dotomeTp KOK-5M

KomnmeepHaﬂ n3mMmepuTteribHaa cuctema L-micro ¢ gatymkamu pH, TemMmneparypbl, ONTUYECKOW MMOTHO-

CTun.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaumn

AepXXaHueM criegyowmnx pasgaenos AUCUMNIUHBIL

MopanoK OLEHKM OCBOEHUs obydalowmumucs ydeGHOro matepuana onpeaensieTcs co-

HanmeHoBaHue pasge- Muankatop(bl) oo-
Ne pasi A P(en) A OueHouHble cpea-
o/n | 1@ AncUMNMHbI (mopy- KomneTeHuunsi(n) CTUXKEHUS Komne- cTBa
ns) TeHUMn
OrlK-1.2 Ncnonbay-
€T OCHOBHbIE ecTe-
CTBEHHOHAaYy4YHble
OrK-1 y
NOHATUSA N MEeTOAbI
CnocobeH ncnonb3oBaTb U .
Xumus B cucteme ecrte- nccnegoBaHumn npu
NPUMEHATb pyHOAMEHTanbHbIe
CTBEHHbIX Hayk. OcHOB- peLueHun npodgec-
W NpuknagHble MeguumHcKue, Komnnektsl KUM
Hble noHATMA. DyHaa- CUOHarnbHbIX 3agay
€CTeCTBEHHOHay4YHble 3HaHMWS ONS TeKYLWMX 1
1. | MeHTanbHbIE 3aKOHbI ¥ OISt NOCTAaHOBKU U peLLEeHUs NPOMEXYTOYHbIX
Teopum  xumun. Cre- P OlK-1.3 . WHTep- P yTo
CTaHOapTHbIX U UHHOBALMOH- atTecrtauun
XMOMETPUYECKNE  3aKO- _ | npeTupyet pe3synb-
HbIX 3aga4y npodeccrmoHanbHoM
Hbl XUMUN. TaTbl €CTECTBEHHO-
neaTenbHOCTH
Hay4HbIX Uccreno-
BaHWI NPU peLLeHnn
npodeccnoHarsnbHbIX
3aga4
CtpoeHue artoma. [le-
P 9 Komnnektol KUM
pPUOONYECKNIA 3aKOH WU [ TERYLLMX 1
2. nepuognyeckas cucTe- OriK-1 Orl1K-1.2, OrK-1.3 y
NPOMEXYTOUHbIX
Ma oanemeHtoB [.W. 9
atTecrtayun
MeHpgeneeBa
OlK-1.2, OlNK-1.3 Komnnektsl KUM
Teopusa XUMNYECKON A TeKyWmx n
3 P OrMK-1 yul
CBA3N DOMEXKYTOUHbIX
rrectayum
Or1K-1.2, OlNK-1.3 KomMnnekTbl Kum
OOuwme 3aKOHOMEpPHO- ONS TeKYLUX 1
4 | CTM NpoTeKaHus XuMmu- OriK-1 NPOMEXYTOYHbIX
YECKMX peakuni. atTecrauun, npak-
TU4YecKoe 3aJaHue
OriK-1.2, OrK-1.3 KomnnekTtbl Knum
ONS TeKYLMX 1
5 PacTteopbl OriK-1 NPOMEXYTOYHbIX
aTTecTauun, npak-
TU4YecKoe 3aJaHune
OlK-1.2, OlNK-1.3 Komnnektbl KM
OkucnutenbHo - BOC- L5 TEKYLWX 1
6 CTaHOBUTENbHbIE peak- OrK-1 y
NPOMEXYTOUHbIX
Luun. SNeKkTponus. o
arTecTayumn
OlK-1.2, OlNK-1.3 Komnnektsl KM
NS TEKYLLUUX U
KomnnekcHble  coeau- A yul
7 OrK-1 NPOMEXYTOUHbIX
HeHus _
aTTecTtauun
Xapaktepuctmka  ane- Orl1K-1.2, OlK-1.3 Komnnektel KUM
8 MEHTOB U UX coeduHe- OrK-1 Ons TEeKyLLMX n
HUN NPOMEXYTOYHbIX




No HavnmeHoBaHue pasge- UHankaTop(bl) go- OLEHONHBIE Cpef-
n/n | 1@ ACUMNNMHLI (moay- KomneTteHums (1) CTUXEHUA KoMmne- cTBa
ns) TEeHUMn
aTTecTauum
Ok3ameH: [lepeveHb
lMpomexyTouHas aTTecTauus BOMNPOCOB (TecT,
dopma KOHTPONs — 3K3aMeH K/M), npaktuyeckve
HaBbIKU

20. TunoBble OLEeHOYHblE CPeACTBA U MeToAuYecKMe Mmartepuanbl, onpegensioLwme npo-
Leaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPONb yCNeBaeMoCTHn

KoHTpornb ycneBaeMocTv No AUCUMMINHE OCYLLECTBASIETCS C MOMOLLBLIO CNneayoLwmnx oLeHOYHbIX
cpeacTs:
1. Tekywas aTTectaums

MpyMmepHbIN NepeveHb BOMPOCOB A1 TeKyllen atTectaumm

1. ®yHpoameHTanbHble TEOPUM U 3aKOHbI XUMUWN: aTOMHO-MOJEKYNAPHasa TeopUs; 3aKOH COXPaHeHWs Macchbl U
aHeprnn; MNeprnognyecknii 3aKoH; TEOPUS XMMUYECKOTO CTPOEHNS.

2. CoBpemeHHas xvMuyeckas aTomucTuka. AToM, mMornekyna, kpuctann. [MpocTble u CRnoXHble XuMmmnye-
ckune coefmHeHus. dasa kak HoCMTENb CBOWCTB BELLECTBa, He obnagaroLero MoneKynsipHoM CTPYKTYPOW.
AnnoTtponus n nonumopdnsm.

3. CTrexvoMeTpmyecKkme 3aKoHbl XMMUK (3aKOH MOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH KPaTHbIX OTHOLLEHWI).

OrpaHunYeHHbI XxapakTep U rpaHuLbl NPUMEHMMOCTU CTEXMOMETPUYECKNX 3aKOHOB.

Passutne npencrasneHun o ctpoeHnn atoma. NnaHetapHasa mogens Pesepdopaa. Teopus bopa.

OCHOBbI KBaHTOBO-MEXAHWYECKOro ONMCaHWUs CTpOoeHust atoma. KopnyckynspHO-BOMHOBas npupoga

anekTpoHa. ATomHasa opbutans. KBaHTOBbIE YMcha.

6. OcHOBHble npasuna 3anofnHeHus opbutanen anekTpoHamu (NPUHUMN HauMEHbLUEN SHepruun, NpaBuno
Kneukosckoro, npuHuun MNaynu, npasuno XyHaa).

7. Tlepuoguyeckuii 3akoH .. MeHgeneeBa, ero coBpemeHHast hopMynmnpoBka n umanyecknii cmbicrn. Ctpo-
€Hue NepuoaMYECKON CUCTEMbI ANIEMEHTOB. 8. XMMUYeCcKas CBSA3b, €€ OCHOBHbIE XapaKTEPUCTUKN (SHep-
rMs, ONIMHA, HaNnpaBMneHHOCTh).

8. [lpencraBneHne o MOHHOW CBSA3MN.

o s

20.2. Tekywmn KOHTpOsb ycneBaemocTu Mpumep npakTnyeckMx 3agaHum

1 3agaHue. OnpedenuTb COCTaB KOHLEHTPUPOBAHHOW CEPHOM KUCIOThbl, MMEILeNca B na-
bopartopuu, C NOMOLLLID apeoMeTpa U, NpoBeasi HeOOXoauMbIE pacyeThbl, NpurotoBntb M3 Hee 100
M1 pacTBopa C MacCOBOW JOMen KMCROThbl, yKasaHHOW npenogasatenem. B npucytctBum npenapa-
TOpa W3MepUTb NIIOTHOCTb MOMYYEHHOr0 pacTBopa M CPaBHUTbL €€ 3Ha4YeHue C npeacTtaBfeHHbIM B
Tabn. PaccunTtath owmnbKy onpegeneHms. Yem oHa MoXeT ObiTb Bbi3BaHa?

W, % | H2SOq4
2 1,013
4 1,027
6 1,040
8 1,055
10 1,069
12 1,083

2. 3apgaHue. Paccuntatb 06bemM 98%-How cepHom KMcrnoTol (p =84,1r/mMNn) ANA NpUroToBreHus: a)
200 mn 84,3% pactsopa (p = 77,1 r/mn); 6) 400 mn 0,01H pacteopa (p= 1r/mn).

Kputepun oueHku:

Kputepuamm oueHnBaHusa koMneTeHunn (pe3ynbTaToB) ABMASIOTCA:

- NOAroToBKa K 3aHATUIO (ohopmMneHne 3aHATMA B paboyen TeTpagn B COOTBETCTBUM C METOAU-
YeCKMMN pekoMeHOaunamm);

- OTBETbI Ha YCTHbIE BOMNPOCHI MO TEMe 3aHATUSA U codepXaHuto nabopaTopHon paboTbl;

- aKTUBHOCTb Y CaMOCTOSATENbHOCTb NPW BbINOMHEHUN 3a0aHNS;



- Oq)OpMJ'IeHVIFI pe3ynbTaTtoB B COOTBETCTBUN C METOANYECKMMUN peKoMeHOaunAaAMN;
- YMEeHUE aHanmanpoBarhb, o6cy>|<,u,aTb nony4vyeHHble pe3ynbTaTbl U CaMOCTOATESIbHO (*)OpMyJ'IVI-
poBaTb BbIBOAbI.

PaboTa cunTtaeTcs BbINONTHEHHOW U 3a4TEHHOWN, ecnu CTyAeHT B KOHUE 3aHATUA npeacrtaBuil oT-
4eT B COOTBETCTBMUN C METOOAUYECKMMU peEKOMEeHOaUNAMMN.

20.3. NMpomexyTo4yHas atrecTayus

MpyMepHbI NepeYeHb BOMPOCOB K 3a4eTy C OLEHKOMN:

1. dyHOoaMeHTanbHble TEOPUN M 3aKOHbI XUMWUW: aTOMHO-MONEKY sipHas TEOPUST; 3aKOH  coxpa-
HeHWst Macchbl 1 aHeprn; NepnoanyecKknin 3akoH; TEOPUSt XUMUYECKOrO CTPOEHMUSI.

2. CoBpeMeHHast xuMmmnyeckasi aToMucTuka. ATom, Monekyna, kpuctann. lNpocTtbie u crnox-
Hble XMMnyeckne coeanHeHmns. dasa kak HOCUTENb CBOMCTB BELLECTBA, He obnaaarowero Monekynsap-
HOWM CTPYKTYpOW. AnnoTponus 1 nonmmopgunsm.

3. CtexnomeTpuryeckmne 3akoHbl XMMUK (3aKOH NOCTOSIHCTBA COCTaBa U CBOWCTB, 3aKOH KpaTHbIX
OTHoLEeHUI). OrpaHnUYeHHbI XapaKkTep 1 rpaHnLbl NPUMEHUMOCTU CTEXMOMETPUYECKNX 3aKOHOB.

4. PasBuTne npeacTaBneHnn o ctpoeHmn atoma. NnaHetapHas mogens Pesepdopaa. Teopus
bopa.

5. OCHOBbI KBaAHTOBO-MEXaHWYECKOro OnucaHusa CTpoeHua atoma. KopnyckynsipHO-BONHoOBas
npupoga anekTpoHa. ATomHas opbutans. KeaHToBbIE Yncna.

6. OcHOBHble MpaBuna 3anofHeHus opbuTanen SnekTpoHaMmy (NPUHLMN HaUMEHbLUEN

3Heprun, npasuno Kneukosckoro, npuHumn MNaynu, npaBuno XyHaa).

7. MNMepnogunyecknin 3akoH [.. MeHgeneesa, ero coBpeMeHHas (oopMynnpoBka U ou3n4eCcKni
cmbicn. CTpoeHne nepruoamyeckon CUCTEMbI ANEMEHTOB.

8. Xumunyeckas cBsi3b, €e OCHOBHbIE XapaKTEPUCTUKKN (IHEPrus, AfMHa, HanpaBneHHOCTb).
9. lNpencraBneHne 0 NOHHOKM CBA3MN.

10. KoBaneHTHasi cBsi3b: 0OMEHHbIA 1 AOHOPHO-aKLENTOPHbIN MEXaHM3Mbl 0Opa3oBaHus; CBOM-
cTBa cBsA3u. [pefcraBneHne 0 KpaTHbIX CBA3SX.

11. TMbpnansauma atomHbix opbuTtanen. Tunbl rMGpuan3aunm n reoMeTpus Monekyn (Ha npume-
pe coeauHeHun ¢ sp-, sp2-, sp3- rmbpuansaumen opbutanen LeHTpanbHOro ato-ma).

12. MeTannu4yeckasa cBs3b. Puamyeckne CBOMCTBA NPOCTLIX U NEPEXOAHbIX MeTannos, obycnos-
neHHble 0COBEHHOCTAMM XMMUYECKOW CBA3N B HUX.

13. BogopogHas cBA3b.

14. MexxmonekynsapHoe B3aumogenctaune (cunel BaH-gep-Baanbca).

15. CoeanHeHnst NepBoro u Bbiclwero nopsagka. KomnnekcHble coeguHeHns U BONHbIE COSW.
HomeHknaTypa KOMMMAEKCHbIX COEANUHEHWA.

16. Knaccudukaumsi KOMNIEKCHbIX COeaUHEHUIN. YCTONYNMBOCTL KOMMNEKcoB. KOHCTaHTa HECTON-
KOCTW.

17. TepMoOANHAMNYECKME CUCTEMbI: OTKPbITbIE, 3aKPbITble, N30SIMPOBaHHbIE. DYHKLMM COCTOSA-
HUA. BHYTpeHHAsa aHeprus, aHTanbnus. NepBoe Havano TepMoguHaMuUKK.

18. Tennosble adhdeKTbl XMMUYECKNX peakuunin. 3akoH 'ecca u cneacTeus ns Hero.

19. SQHTponua. CeoboaHas aHeprua 'mbbca. TepMognHaMUYECKUIn KPUTEPUA HaNpPaBieHHOCTH
XMMWUYECKOro npouecca.

20. O6paTumble 1 HeobpaTUMble XMMUYeckne peakunn. CoCToAHNE XMMNYECKOTO PaBHOBECHS.
KoHcTaHTa paBHoBecus. MNMpuHuwmn Jle - WWaTenbe.

21. Xummn4yeckas knHeTtuka. CKOpOCTb XMMUYECKOM peakunn. 3akoH AEeNCTBYOLLMX Macc.

22. BnuaHwne TemnepaTypbl Ha CKOPOCTb peakuuu. MNpasuno BaHT-MNodda. YpaBHeHne AppeHny-
ca. JHeprvsa akTuBaumm peakumm.

23. Katanus. MNpuHuMn 4encTBuSA kKatannm3aTopos Y MHIMOUTOPOB.

24. Bugbl ancnepcHbeix cuctem. MazoobpasHblie, Xugkme, TBepable pactBopbl. PacTBopeHue kak
ur3nKo-xmmmyeckuin npouecc. ConbBathl, rmgpathbl.

25. HeHachblWweHHble, HacCbILWeEeHHbIe, NepechiweHHble pacTBopbl. Cnocobbl BbipaXKeHUSs KOH-
LeHTpaumm pacTBOPOB.



26. Teopus aNeKkTpoONUTUYECKON MoHM3aLmn. CTeneHb 1 KOHCTaHTa noHm3aumn. CunbHble U cna-
Oble anekTponuTbl. MU3oToHMYeckuin koacppuumneHt BaHT-INodda.

27. QnekTponuTnyeckas guccoumaumst KUCNoT, OCHOBaHWUI, conen. AMOTEpPHbIE TMOPOKCUAbI.

28. NoHusaumsa Bogbl. MoHHOE npounsBeneHmne Bogbl. BogopoaHbii nokasatens (pH), rmgpok-
CunbHbI NokasaTens (pOH).

29. N'mpponua conen. PakTopbl, BAMSIOLLNE HA CTENEHb MMAPOSM3a CoMn.
30. MNMpounsBeaeHne pacTBOPMMOCTU. YCroBus 06pa3oBaHus 1 paCTBOPEHMSA OcakKa.

31. OKMCNUTENBbHO-BOCCTAHOBUTESbHbIE peakunn. CTeneHb OKUCNEHUS. TUMNYHBLIE OKUCTTUTENN
n BocctaHoBuTeNn. MeToa anekTpoHHoro 6anaHca. Metog nonypeakumi.

32. CtaHgapTHble 3MeKTpoaHble NOTEHUManNbl MeTannoB. Pag HanpsbkeHUn MeTarnsos.
33. 3nekTponuns pacnnaBoB U BOAHbLIX PaCTBOPOB COMNeWn.

34. MeTannbl 1 HemeTannbl B nepuoanydeckon cucteme. ObLMe CBOMCTBA METasIOB.
35. O6Lwme cBoncTBa HEMETANOB.

36. Booopoga. NonoxeHne B nepnoanyeckon cucteme, msnyeckne nu XuMm4eckne CBOMCTBA.
MeToabl nony4YeH1s Bogopoaa.

37. WenoyHble MmeTanmnbl. XMMUYeckne CBOMCTBA U METOAbI MOMyYeHUs.
38. ANOMUHUIA: NoNyYeHne, XMMUYECKME CBONCTBA, BaXKHENLUNE COeaUHEHMS.
39. XKeneso: nonyyeHue, XnMmyeckne CBOMNCTBA, BaXKHENLINE COeANHEHNS.

40. dusnyeckne n xmummyeckue CBOMUCTBA yrnepoaa n kpemHus. Okeuapl yrnepoga n KpemMHus.
YronbHasa KucroTa n ee Cornu.

41. A30T n ero coegmMHeHus (ammMmak, okCMabl a3oTa, a3oTHas KUCroTa).

42. XuMmunyeckmne CBOMCTBA K1crnopoga n 03oHa. Metoabl nonydeHus kucnopoaa.

43. lNepokeng Bogopoga. Okcmabl N NepOKCAbl aKTUBHBbIX METassoB.

44. Cepa, okcugbl cepbl. CepHasi, cepHUcTas, CepoBogopOaHast KUCIOTbI U UX CONMW.

45. O6wasn xapakrepucTunka ranoreHoB. OcobeHHOCTU XumMuKn gTopa.

46. NanoreHOBOAOPOAHbIE KMCNOTLI N nx conu. Kucnopogcogepkalme KMCAoThbl Xnopa n nx

conun.
YpoBeHb
KpuTepuu oueHnBaHna kKomneTeHuum cdopmmpo- Llkana oueHok
BaHHOCTM
KoMneTeHunin

BcectopoHHne u rnybokue 3HaHua yvebHoro maTepuana, | [logbiweHHbIl Omnuy4Ho
NpeayCMOTPEHHOro Nporpammon; nofHble, OBOCHOBaHHbIE OTBETHI YpO8eHb
Ha Bce Bonpockl. OTBET COOTBETCTBYET B MOSMIHON Mepe BCEM nepe-
YMCIIEHHBIM KOMMETEHLMAM.

lMonHoe 3HaHWe yyebHOro maTepuana, nNpegycMoTpeHHoro | basossbil ypo- Xopowo
nporpaMmmoin; OTBeT OOOCHOBaH, aprymMeHTMpOBaH, HO [OOMyLUEHbI 8EHb
OLIMBKN N HETOYHOCTMU, KOTOPbIE MCNPaBrieHbl Nocne 3ameyaHun npe-
nogasatens. OTBET COOTBETCTBYET HE MOMIHOMY OCBOEHMIO KOMMETEH-
LINNA.

3HaHMe OCHOBHOro y4ebHOro marepuana, npegycMoTpeH- lMopozoensili  |YOoenemeopumerbHO
HOro MporpamMmom; OoTBeT HemnoJslHbIA, 6e3 000CHOBaHWUN, 0O bSCHEHWN, YpOBEHb
C OLWMOKaMu, KOTopble YCTPaHSATCS MO AOMOMHUTENBbHBIM BOMpOCcam
npenoaasaTens. [okasbiBaeT HegoCTaTOYHOE BriajeHne KoMneTeHLm-
AMMU.

3HaHMA HecucTemMaTuUdeckue, OTPbIBOYHbIE; B OTBeTax Ao- - Heydoenemeopu-
nyLLeHbl rpybble, NPUHLMNNanNbHble OWNOKK, KOTOPLIE HE YCTPaHSAOTCS mersibHO
nocne HaBOASALMX BonpocoB npenogasatend. Otkas oT otBeta. Kowm-
neTeHUnn He OCBOEHbI.




