MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITbHOE YHPEXKOEHUE
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBeayowmin kadenpon 06-
e N HEOPraHNYEeCKOM XUMUM

1 7
/ ‘/ CemeHoB B.H.

29.04. 2022

PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.21 HeopraHu4yeckas xumusa

1. Kog 1 HaumeHoBaHMe HanpaBreHusi NoAroToBKu/cneynanbHOCTU:

30.05.01 MeaunumnHckas buoxmmmsa

2. Cneunanusaumua: MeanumnHckasa druoxmmmnsa

3. KBanudumkauma BbinyckHUKa: Bpay-obMOXMMmK

4. dopma obyyeHUs: oyHas

5. Kacheppa, oTBevaloLlan 3a peanusauuio AUCUUNIUHBI: Kadeapa obLien n HeopraHmye-

CKON XUMUU
6. CocTtaBuTEenu nporpaMmmbil:

CemeHoB Buktop Hukonaesud, npodeccop kadenpbl odLien n HeopraHMYeCKon XMmMmm, 4OKTOp

XUMUYECKMX HayK, npodeccop

7. PexomenpgoBaHa: HMC xumudeckoro cakynbTeTa npotokon ot 19.04.2022 Ne 3.

8. YuebGHbIN roa: 2022/23 CemecTp(bl)/TpumecTtp(bl): 1



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu ocgoeHus y4ebHoU ducyuniuHbl sensomces: PaccCMOTpeHne OCHOB COBpPEMEH-
HbIX MNpPeACTaBNEHUA O CTPOEHUWN BELLECTBA, U3YYEHNE BaXKHEWLLNX 3aKOHOB M TEOPUI Heop-
raHWYECKOM XUMWUW, KOSNTMYECTBEHHBIX XapaKTEepUCTMK SIBMEHUM U MPOLIECCOB, YCMOBWUWA OCY-
LLLECTBNEHNA XUMUYECKNX peaKL i, BOSMOXHOCTU ynpaBrneHus rnybunHon nx npotekaHms. ®op-
MUPOBaHNE HAyYHOro MbILUSIEHNS, HaBbIKOB MPaKTUYECKOrO WCMOfb30BaHUSA TEOpPEeTUYECKMX
3HaAHUN 4N pPeLUEeHNa KOHKPETHbBIX XMMUYECKNX 3a4au.

3adayu y4ebHoU OucyunuHbI:
- 3aN0XNTb OCHOBbI NPOeCCMOHaNbHOM NOArOTOBKN MO XMMUKN, OCYLLLECTBUTb MNepexoq OT Ka-
4YeCTBEHHOro OnucaTenbHOro noaxoAa M3yyYeHust npegMeTa K KoNmyecTBEHHbIM NpeacTaBreHu-
AM B XMMWUW; - PACCMOTPETb OCHOBHbIE 3aKOHbl U NPEeACTaBNEHNA XMMUK; - OCBOUTb TEOPUIO U
Hay4MTbCHA MPUMEHATb Ha MPaKTUKE YYEHWE O BELLEeCTBE M XMMUYECKUX MpoLeccax; - U3yumTb
OCHOBHbIE CBOMCTBA XMMUNYECKNX IIEMEHTOB U BaXKHENLUNX HEOPraHNYECKUX COEQUHEHUN.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

YyebHaa gncumnnmHa «b1.0.21 HeopraHunyeckas xmmusa» OTHOCUTCS K 0b6A3aTenbHOW 4acTu
Broka 1 «ducumnnunel (Mogynn)» degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro cTaH-
AapTa Bbicwero obpasoBaHusa no cneunanbHoctn 30.05.01 MeguumHckaa buoxumus (cneuna-
nncT). MNpealecTByOWMX ANCUMNINH HE UMEET 1 BasnpyeTcsa Ha 3HaAHUAX NO XUMUK B 06beme
dreiepanbHOro KOMMOHEHTa rocyAapCTBEHHOIO CTaH4apTa OCHOBHOMO obuiero obpasoBaHus.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUA MO AUCUUNIMHE/MOAYNIO (3HAHUS, YMEHUA,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX [OCTUKEHURA:

Kog HassaHwne komne- Koga(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 00y4YeHus
TeHuu1
Or1K- | CnocobeH ucnornb- OlK- | Ncnonb3yeT OCHOB- 3HaTb: poNnb XMMUN B €ECTECTBO3HAHWUN, €€ CBSA3b
1 30BaTb M NPUMEHSATb 1.2 Hble eCTECTBEHHOHa- | C APYrMMMK eCTeCTBeHHbIMW Haykamu (buonoru-
dyHOaMeHTanbHbIe YYHbIE NOHATUSA U en) N MeguuUMHON, 3HAYeHNEe B KM3HU COBpe-
1 NpuKnagHele Me- MeToAbl UCCNeaoBa- | MEHHOro OOLecTBa; BaXHeWlme XUMUYeckue
OVLUMHCKMe, ecTe- HWUIA NpY peLLeHnn MOHATUA U OCHOBHbIE YYEHUSA: O CTPOEHUN aTo-
CTBEHHOHayu4Hble npodeccuoHarnbHbIX | MOB M MOJEKYM; MNepuoguveckoMm MW3MEHEHUN
3HaHWsA ong nocra- 3agay CBOWCTB 3JIEMEHTOB; XMMWUYECKOM Mpouecce
HOBKM 1 peLleHuns (XMMyyeckon TepMOAMHAMMUKE W  XMMUYECKON
CTaHOapPTHbIX U UH- KMHEeTuKe)
HOBaLMOHHbIX 3agay
npodeccroHasnbHON YMeTb: MCNONb30BaTb 3HAHUA TeopeTU4ecKnx
AeaTensHocTn OCHOB XMMuWM ANna OObACHEHWS CBOWCTB Be-
LLLEeCTB U peakuuin, B KOTOPbIX OHW Y4acTBYIOT;
NPUMEHATb 3HaHWA B 06NacT XMMUnM Ons OCBO-
eHnst NpodeCcCUoHarbHbIX OUCLMNIANH U peLle-
HWs Npod)eccuoHarnbHbIX 3a4ay;
Bnagetb: metogammn 6e3onacHoro obpatleHuns ¢
XMUMWYECKMMM BELLeCTBaMU C y4eToM ux pusu-
YeCKUX U XMMUYECKNX CBONCTB.
OTl1K- WHTepnpeTtnpyet 3HaTb: OCHOBHblE MOAXOAblI K WMHTepnpeTauuun
1.3 pesynbTarthl ecTe- | pe3ynbTaToB XUMWYECKMX WCCrefoBaHUA npu
CTBEHHOHAaY4HbIX peLueHnmn NnpodeccuoHarnbHbIX 3agad.
uccrnegoBaHnin  Npu | YMeTb: UCMNofMb3oBaTb COBPEMEHHblE MeToAbl
peweHmn  npodec- | HEOPraHMYECKon XUMUM ANS  uccriefoBaTenb-
CMOHarnbHbIX 3agau ckon paboTbl, aHann3npoBaTb MOMNy4YeHHble pe-
3ynbTathl U AenaTb BbIBOAbI.
Bnagetb: MeTogamMu HEOPraHU4ecKom XMMUK
npu pelweHnn npodeccmoHarnbHbIX 3adady Ha
NPOU3BOACTBE M Hay4YHbIX NCCNeaoBaHNaX

12. O6beM AUCUUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 4/144.




dopma NpomMexXyTOYHOM aTTecTaumm ak3ameH (1 cemecTp).

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero [lo cemecTtpam
1
AyanTOpHbIE 3aHATUSA 88 88
nekunu 32 32
. rpynnosble 8 8
B TOM 4ymcne:
KOHCYMbTaumm
nabopaTtopHbie 48 48
CamocTosaTenbHas paborta 20 20
B TOM YMcne: KypcoBas paboTa (NpoekT)
dopma NpoMEXYyTOYHOM aTTecTaumnm 36 36
(3k3ameH — 4ac.)
UToro: 144 144

13.1. CopepxaHMe QUCLUMIUHDI

Ne n/n

HaumeHoBaHuve pasgena
AVCUUNANHDI

CopepxaHue pasgena gucUuUnnHbl

Peannsauus
pasgena guc-
LUMNAWHBI C No-

MOLLIbIO OHNaMH-
Kypca, YMK*

1. Nlekumnn

11

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

XUMUMN.

OnpepgeneHne xumum 1 ee 3agadn. dyHoameHTanb-
Hble 3aKOHbl U TEOPUW: aTOMHO-MOSNEKYNSAPHOe y4e-
HUWe, 3aKOH COXpaHeHuUs Macchbl U 3Hepruu, MNeprnoan-
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-
yeckasi aTommucTuka. AToM, Mornekyna, kpuctann. da-
3a. [MoCTOAHHBIN 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-
Andeckas cuctema arnemeH-
ToB [1.. MeHgeneeBa

PasBuTre npeacraesneHnn o cTpoeHun atoma. lNnaxe-
TapHasa mopenb Pesepdopaa. Teopusa Bopa. Cospe-
MEeHHble nNpeacTaBneHns o cTpoeHun atoma. Kop-
NyCKynsipHO-BONMHOBAasA npupoda anekTpoHa. MoHatue
O KBaHTOBOW MexaHuke. ATOMHble opbutanu. Xapak-
TepucTMKa COCTOSIHUSA SMEeKTpoHa 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  3MEKTPOHHOIO
CTPOEHUA U pacrnonoXeHne B Nepuoauyeckon cucteme
s -,p-, d -, f — anemeHTOB. CoBpeMeHHas bopmy-
nupoBKa NepuoANYECKOro 3akoHa M ero usndeckun
CcMbicn. 3HadyeHue Mepuoamnyeckoro 3akoHa. 3aKoHOo-
MEPHOCTU WU3MEHEHUS aTOMHbIX PaAnyCcoB, SHEPrum
MOHM3aLUMM N CPOACTBA K 3MeKTpPOHy B nepuopax wu
rpynnax.

13

Teopus XMMU4eCKON CBA3N

PassButne npeacraeneHuMin o xumumyeckon ceasun. Oc-
HOBHble XapaKTepuUCTUKU CBA3WN (3Heprus, AnuHa,
HanpasneHHocTb). KoBaneHTHaa cBa3b. Meton Ba-
NEeHTHbIX cBA3en. CBoKWcTBa KOBaNEHTHOW CBA3MU.
Mbpunansauma opbutanen. KpaTtHble cBs3u. [JoHOp-
HO-aKUEeNTOPHbIN MexaHn3M obpa3oBaHUs KOBaNEHT-
HOM cBsA3WM. MakcumanbHasi BaneHTHOCTb  (KoBa-
NEHTHOCTL) 3nemMeHTOoB. [loHATME O MeTode MONEKy-




ngapHbIX 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. Cunbl BaH-gep-Baanbca. OpueHTaumoHHoe,
WHOYKUMOHHOE M AMCNEPCUOHHOE B3aMMOOENCTBYE.

14

OO6wme  3aKOHOMEPHOCTU
npoTeKaHust XUMUNYECKMX
peakumn.

CKOpOCTb XMMUYECKMX peakuuin n dakTopbl, OT KOTO-
pbIX OHa 3aBUCKT. 3aKOH OencTByloWmMx macc. 3aBu-
CUMOCTb CKOpPOCTWU OT Temnepatypbl. [paBuno BaHT-
locbda. YpaBHeHne AppeHuyca. JHeprus aktusauum
peakumu. Katanus n katanusaTopsbl. Xumunyeckoe
paBHoBecue. KoHcTaHTa paBHoBecusl. CmelleHune
paBHoBecus. [MpuHumn Jle-laTtenbe. TennoBble ag-
deKTbl XMMUYECKNX peakuuin. 3akoH ecca. QHTanb-
nua. OHTponusa. CeobopHas aHeprus [mbbca. Tep-
MOOMHAMMWYECKUIN KPUTEPUIA HanpaBEHHOCTU XUMU-
YecKoro npotecca.

15

PacTteopbl

Onpegenenne pactBopoB. PacTBopbl xugkue, TBep-
able, rasoobpasHble. PacTtBopeHue kak  pumsmko-
XUMUYECKMA  npouecc. XvMmnyeckasl 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-
e Ha BEeNUYMHY pacTBOPUMOCTU. HachblWweHHble,
HEHAaCbILLEHHbIE U MEepPEeCbILEHHbIE pacTBOpbl. Jrek-
TPOMUTbLI U HE3NEKTPONUTLI. Teopus anekTponuTude-
ckon anccoumaummn. CunbHble u criabble 3NeKTPONUTLI.
CrteneHb umoHu3auun. KoHcTaHTa guccoumaumu cna-
Obix anekTponutoB. 3akoH passedeHuss OcTeanbaa.
KncnoTbl, OCHOBaHUA M COMM C TOYKU 3pPEHUs Teopum
anekTponuTuyeckon anccoumaumn. AMoTepHble rma-
pokcuapl. OneKkTponuMTMyeckasl auccoumaumsi Bofbl.
MoHHoe npowusBepeHne BoAabl. BopgopoaHbin nokasa-
Tenb. [MoHATHe 06 nHamkaTopax. MNpuHUUN gencTeus
nHankatopoB. OOMEHHblE peakuMnm Mexay WOoHaMW.
YcnoBusi HEO6PaAaTUMOCTM MOHHBIX peakuuin. MNMponsse-
OeHve pacTBopuMOCTWU. Peak-umu HewTpanusauum wu
rmgponusa. CTeneHb U KOHCTaHTa rugponusa. dakro-
pbl, BAMSAOLWNE Ha rMAPONMTUYECKOE paBHOBECHE.

1.6

OkucnuTenbHO - BOCCTaHO-
BUTEJbHbIE peaKLu/m. SJ'IeK—
Tponums.

OkncneHne 1 BOCCTaHOBIIEHUE KaK eduHbIA npouecc.
Tunbl  OKUCNNTENBHO-BOCCTAHOBUTENBHbLIX peaKkumn.
MeToabl ypaBHUBAHWUA OKUCHUTENbHO - BOCCTAHOBU-
TemNbHbIX peakuuin: MeTop 3nekTpoHHoro 6anaHca u
MeTo4 nonypeakuui. ONeKTpoaHble noTeHuunansl.
ONEeKTPOXMMMNYECKNIA psag 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 OBOVHble conu. CTpyKTypa KOM-
nnekcHolx coeanHeHuin. HomeHknaTtypa u knaccudum-
Kaumsa KOMMIEKCHbIX coegUHEHUN. YCTOMYMBOCTb KOM-
nnekcoB. KoHcTaHTa HecToMkocTU. XuMmyeckasa cBsA3b
B KOMMJIEKCHbIX coeanHeHusx (no MBC).

1.8

XMuna 3anNemMeHToB U UX CO-
eNHEeHNN

Meprognyecknii 3akoH Kak OCHOBa CUCTEMaTUMKM XU-
MUYEeCKux anemMmeHToB. MeTannbl U HEMeTannbl 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 puUan4eckne M XMMmudeckue
ceoncTtBa. [llonyyeHne Bopgopoga. Bopa. [llepokcua
Bogopoga. Metannbel A, [IA-rpynn: xumnyeckme
CBOMCTBA W MeToAbl NonyyeHusi. XKecTkocTb BOAbI U
MeToAbl ee YyCTpaHeHMs.

ANIOMUHUIA: NONyYeHne, XMMUYECKNEe CBOWCTBA, BaX-
Henwmne coeguHeHus n mx ceonctea. O630p CBOWMCTB
d-meTtannoB. >Xeneso: noryvyeHuve, XUMUYEeCcKne
CBOWCTBA, BaXHeWllne CoeauHEHUS.

Xummus 6naropogHbix meTannos. ®duandeckune n xmmm-
Yyeckne CBOMWCTBA yrnepoda u kpemHus. Okcuabl yrne-
poda n KpeMHusi. YronbHas Kucrnorta n ee conu (kap-
GoHaTbl U rugpokapboHaThl). A30T N ero CoeanHeHUs
(ammuak, okcmabl a3oTa, a3oTHas M a30TUCTasi KUCIO-
Tbl). [Npobnema 3arpsi3HeHMs1 OKpy»xatoLLe cpeabl Co-
€dMHEeHNsMKN a3oTa. XMMUYeCcKne CBOMCTBA Kucrnopoaa
1 o3oHa. MeTtoabl nonyyenus kucnopoga. Cepa, Ok-
cngbl cepbl. CepHasi, cepHucCTasi, cepoBOAOpOAHasi
Kncnotel U mx conu. ObGWasa xapakrepucTvka rano-
reHoB. OcobeHHOCTM Xxumun Topa. [anoreHoBOAO-
poaHble KUCIOTbl U nx conu. Kucnopoacopepxaiine
KMCNOTbI X1opa.

2. MpakTuyeckne 3aHATUA

2.1
2.2
3. llTabopaTopHble 3aHATUA

31 XnMunyeckas KNHeTuka CKOpPOCTb XMMUYECKON peakuun. 3aBUCMMOCTb CKOPO-
CTM OT KOHUEHTpauuu, TemnepaTypbl 1 Nnowagun co-
NPUKOCHOBEHMWS pearnpyoLmx BELLECTB.

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

3.3 PacTtsopbl lMpurotoBneHne pacTBOPOB 3adaHHOW KOHLUEHTpa-
umn. WMoHHble paBHoBecus, pH cpegpbl. 'Maponua co-
neun. OkncNUTENb HO-BOCCTAHOBUTENbHbIE peaKkLUN.

3.4 Bogopoa, Bopa, nepekuchb | [onyvyeHwe aTomMapHOro U MONEKynsipHOro Bogopoaa.

Bogopoaa XuMuyeckne ceoncTBa Bopopoda. lNepokcua BOAOPO-
A3, ero OKMCNUTENbHO-BOCCTAHOBUTESbHLIE CBOMCTBA

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

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

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

3.8 OnewmeHTsl IV rpynnel MNC Yrnepoa, kpemHuin, ux ceonctea. Conm yronsHoOm u
KPEMHNEBOW KNCIOT.

3.9 OnemeHTbl V rpynnbl 1C Asor, ¢ocdop, ceoncTBa NpocTbix BellecTB. [Hen-
CTBME a30THOW KMUCMNOTbl Ha MmeTannel. Tepmuyeckoe
pasnoXXeHne HUTpaToB

3.10 | OnemeHTh!l VI rpynnel N1C Cepa n ee coeanHeHus. [onyyeHne n CBOMUCTBa Cepo-
Bogopoa. CepHas kucnoTa, ee AenUCcTBME Ha MeTar-
nbl U HeMeTanNbl. XpoM 1 ero coeanHeHus.

3.11 | OnemeHTh! VIl rpynnel NC [anoreHbl U ux ceomnctea. MonyyeHne 1 cBOMCTBa CO-

eanHeHnn mapraHua. OkucnuTenbHble CBOWCTBA

nepmMmaHraHata Mmapradua.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

[ Ne |

HanmeHoBaHWe Tembl |

Buabl 3aHATUN (KONMYECTBO YacoB)




n/n (pasgena) gMcumnnuHbI [pynnoBbie NaBopaTopHbIe CamocTosaTensHas Bcero

JNexumm
KOHCymnbTaumu pabota

Xummsa B cucteme ecTte-
CTBEHHbIX Hayk. OcHOB-
Hble NoHATUS. PyHaameH- 2
TanbHble 3aKOHbl U Teo-

pun xummn. CTexmomeTt-
pU4ecKMe 3aKOHbl XMMUIMW.

CrtpoeHue atoma. lNepwuo-
ONYECKUI 3aKOH U Mepu- 2 2 2 6
oamyeckass cuctema ane-

meHToB .M. MeHgeneesa

Teopusa xmmMunyeckon cBsi-
3n P 4 2 2 8

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

5. | PacTtBopsl 8 16 4 28

OkucnuTtensHo - BoOcCTa-
6. HOBUTENbHbIE  peakUuin. 2 6 8
OnekTponus.

ES;/II‘IJ‘IGKCHI:IG coeavHe- 4 6 2 12

XapakTepucTuka anemeH- 6
TOB U UX COeUHEHUN

KoHTponb 36

N1oro: 32 8 48 20 144

14. MeToanyeckue ykasaHusa Ans ooyyaroLWMXCcA No OCBOEHUIO ANCLUNIIUHDbI:
OpraHusaums usydeHnsa gucumnnuHbl npeanonaraert:

npoBegeHne Nekunn npoeeneHMe NabopaTopHbIX 3aHATUN BHeayaAUTOPHAas CaMOCTOATENbHAsA
paboTa CTyAeHTOoB

OpraHusaumoHHasi CTpyKkTypa NeKUMOHHOIO 3aHATUS:

1. dopmynumpoBKa TeMbl, NTOCTaHOBKa NpPobemMHOro Bonpoca

2. Pa3bsiCHEHNE TEOPETMYECKNX U NMPAKTUYECKMX BONPOCOB ANSA PELUEHNSA NOCTaB-NIEHHOM NpPo-
onembl

3. KOHKpeTHbIE NpUMEpPLI PELLEHNS NOCTABNEHHbIX BONPOCOB

4. BoiBOAObI

5. dopmynupoBka 3agaHust 4Ns CaMOCTOATENBHOW paboThl

OpraHusaumoHHasi CTpyKkTypa nabopaTtopHOro 3aHATUS.

1. dopmynmpoBKa Lenun 3aHATUN

2. ObcyxaeHne TeopeTUYecKMx OCHOB TEMbI, ONPOC CTYAEHTOB

3. BbinonHeHne paboThl

4. [MpoBepka BbINOSTHEHHbIX 3a4aHUI

5. BbiBOAbI

TekyLmin KOHTPOMNb NPOBOANTCS MyTEM YCTHOrO onpoca CTyAeHTOB, 00CyxaeHus matepuana
ANsi CaMOCTOATENbHON paboThl, BLINOSTHEHNSA KOHTPOSbHbLIX PaboT. M3y4YeHUe OCHOBHbIX U OO-
NOJSTHUTENBHbIX NIUTEPATYPHbIX UCTOYHUKOB; paboTa C KOHCNEKTaMU NEKUMA; BbINOSIHEHUE 3a-
AaHWN TeKkyLLen aTTecTaunmn; TEKYLLMA KOHTPOSb YCNeBaeMoCTH

15. NepeyeHb OCHOBHOW U AOMNOJIHUTENILHOW NUTepaTypbl, PeCypCcoOB UHTEPHET, He0bXo-
ANMBIX A1 0CBOEHUA OUCLUNIUHBI

a) OCHOBHas nuTepartypa:

Ne n/n NCTOYHKK

NoHuapos E.IN. KpaTkuin kypc TeopeTudeckon HeopraHudeckon xumum / E.IM. ToHvapos, B.HO.
1. KongpawwuH, A.M. Xosus. FO.l. AduHoreHoB —: YyebHoe nocobue. — CI16.: N3gaTenbcTBo
«JlaHby», 2017. — 464 c.

2. loHyapos E.I. TeopeTudeckne ocHOBbI HeopraHnyeckon xumum / E.I". Tonyapos, HO.I1. Adu-




HoreHoB, B.HO. KoHgpalumH, A.M. XoBuB. — BopoHex : M3patenbckuin gom BIY, 2014. — 589
C.

AdmHoreHos 0. . Xumus GrnoreHHbix anemeHToB / KO. 1. AduHoreHos, E. I'. ToH4yapos, A.
M. XosuB, N.A. BycbirnHa. — BopoHex : LML BI'Y, 2010. — 438 c.

0) fononHuTenbHaga nuTeparypa:
Ne n/n NcTOoYHMK
XayckpodT K. CoBpemeHHbIN Kypc obLen xumum: B 2 T. / K. XayckpodT, 3. KoH-

4| cra6n. — M. : Mup, 2002. — T.1. — 540 c.

5 Hekpacos b. B. OcHoBbl 06wen xumuun: B 2 1./ b. B. Hekpacos. — CI16: J1aHb,
' 2003.

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

7 MpuHBYA H. Xvmunsa anemenToB: B 2 1. T.2/ H. MpuHBya, A. OpHWoO; - 3-e nsa. — M.:

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

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (odulmnanbHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc
8 National Center for Biotechnology Information /US National Library of Medicine
' (http://www.pubmed.com).
9. OBC 3AnekTpoHHas 6ubnmoTteka TexHuyeckoro By3a. — URL: http://www.studmedlib.ru
10. | www.plib.ru/library/
11. | www.lib.vsu.ru — 3HB BI'Y

16. NMepe4vyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ans CaMOCTOATEeNbHON paboTbl

Ne n/n MNcToYHUK

1 AdomHoreHos HO.I1. JTabopaTopHbIn npakTukym no obwen xumum /coct. FO.M.AdwmHoreHoB u gp. — Bo-
poHex: N3gaTenbcko-nonurpadmyeckuin LeHTp BOpoOHEXCKOro rocygapcTBeHHOro yHneepeureta, 2013

Camodpanosa T.B. JTabopaTtopHbIvi npakTukym no obwen xumum / coct. T.B. Camocpanosa, B.H. Ceme-

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

17. OGpa3oBaTesfibHbleé TEXHONOrMU, UCNONb3yeMble NpuU peanusauum y4yebHOM gucum-
NSIMHbI, BKIKOYass AUCTaHUUOHHble obpa3soBaTtenbHble TexHonorun (JOT, aneKkTpoHHoe
oby4eHue (30), cmewaHHOe OOyyYeHue):

1. YUTeHune nexkuuni ¢ NCnonbL3oBaHMEM Cnana-npes3eHTaumn.

2. HdopmaumoHHO-KOMMYHWUKaLMOHHbIE TEXHONOMMK (KOHCYNbTauMn npenogasartens yepes Te-
mMaTuyeckme opymbl M BebBUHApbl C  MCMNOMb30BaHWEM  3MEKTPOHHOW  MH(OPMALMOHHO-
obpasoBatenbHon cpeabl PIEOY BO "BI'Y" - ObpasoBaTenbHbli nopTan «ONeKTPOHHbIN YHUBEpCUTET
BIry» (www.moodle.vsu.ru).

3. MHdopmaumnoHHble TexHonormm (gocTtyn B IHTepHeT)

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

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

MynbTumegunHasa TexHuka. CtaHgapTHoe obopyaoBaHme nabopatopuin NpakTukyma no obLuen n Heop-
raHNYeCcKoM XMmMnm — nabopaTopHbIe CTOSbI, BbITSXXHbIE CUCTEMbI, ANEKTPOHHbIE BECHI, CYLUUSbHbIE
LKadbl, KOMMNbIOTEPLI, TabopaTopHas nocyaa, XMMUYeckne peaktmebl U T. N. B Tom yucne:

BaHsa 4-x mecTHasa BoasHas
Ouctunnatop

buonctunnaTtop

Becbl nabopatopHble J16-120A
Becbl «Ohaus»

MarHuTHaa meluarnka

KpuoTepmocTaT XUOKOCTHOM


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

Meyb TpybuaTtas M-1.4-40
PH-MB meTp

CnektpodotomeTp CP-2000-02

dotomeTp KOK-5M

KomnbloTepHas nsmeputensHasa cuctema L-micro ¢ gatymkamu pH, Temnepatypbl, ONTUYECKON NIIOTHO-

CTW.

19. OueHou4Hble cpeacTBa ANA NPoBeAeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

AepxaHnem cnenyrwmx pasgenos AUCUNNIIUHDIL

MopsiAoK OUEHKM OCBOEHWUsi obyyatowmmmucs yd4ebHOro matepuana onpenensietcsi 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
Orl1K-1.2 Ncnonbay-
€T OCHOBHbIE ecTe-
CTBEHHOHAY4YHble
OrK-1 y
NOHATUSA N MEeTOAbI
CnocobeH ncnonb3oBaTb U .
Xnumus 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 PELLEHUs NPOMEXYTOYHbIX
Teopum  xumun. Cre- P OlK-1.3 . WHTep- P yTo
CTaHOapTHbIX U UHHOBALMOH- atTecrtauun
XMOMETPUYECKNE  3aKO- _ | npeTupyet pesynb-
HbIX 3aga4y NpodeccrMoHarnbHOM
Hbl XUMUN. TaTbl €CTECTBEHHO-
neaTenbHOCTH
Hay4HbIX Uccrneno-
BaHWI NPU peLLeHnn
npodeccnoHarsnbHbIX
3aga4
CtpoeHue artoma. [le-
P 9 Komnnektbl KUM
pPUOONYECKUIA 3aKOH WU NS TeKkyLLMX 1
2. nepuognyeckas cucTe- OriK-1 Orl1K-1.2, OrK-1.3 y
NPOMEXYTOUHbIX
Ma oanemeHtoB [.W. 9
atTecrtauun
MeHpgeneeBa
OlK-1.2, OlNK-1.3 Komnnektsl KUM
Teopusa XUMUNYECKOUN A TEKyLWnX n
3 P OrMK-1 yul
CBA3N DOMEXKYTOUHbIX
rrectayum
Or1K-1.2, OlNK-1.3 KomMnnekTbl Kum
OOuwme 3aKOHOMEpPHO- ONS TeKYLLMX 1
4 | CTM NpoTeKaHus XuMmu- OriK-1 NPOMEXYTOYHbIX
YECKMX peakuni. atTecrauun, npak-
TU4YeckKoe 3aJaHune
OriK-1.2, OrK-1.3 KomnnekTtbl Knm
ONS TeKYLLMX 1
5 PacTteopbl OriK-1 NPOMEXYTOYHbIX
atTecTtayun, npak-
TU4YeCcKoe 3aJaHune
OlK-1.2, OlNK-1.3 Komnnektbl KM
OkucnutenbHo - BOC- L5 TEKYLLMX 1
6 CTaHOBUTENbHbIE peak- OrK-1 y
NPOMEXYTOUHbIX
Luun. SNeKkTponus. o
arTecTayumn
OlK-1.2, OlNK-1.3 Komnnektsl KM
NS TEKYLUX U
KomnnekcHble  coeau- A yi
7 OrK-1 NPOMEXYTOYHbIX
HeHus _
aTTecTtauun
Xapaktepuctmka  ane- Orl1K-1.2, OlK-1.3 Komnnektel KUM
8 MEHTOB U UX coeduHe- OrK-1 Ons TEeKyLUMX U
HUN NPOMEXYTOYHbIX




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

20. TunoBble OLEHOYHblE CPeACTBa U MeToAUYECKMe MaTepuanbl, onpeaensiowume npo-
LeAaypbl OLeHUBaHUSA

20.1. TeKywmn KOHTPONb YyCNeBaeMoCcTH

KoHTponb ycneBaeMocTh MO AUCLMMNIIMHE OCYLLLECTBNSETCA C MOMOLLbIO CreayHLnX OLEeHOYHbIX
cpeacTs:
1. Tekywas atrecraums

NpuMepHbIN NepeyvyeHb BONPOCOB A4 TEKYLLEN aTTecTaunm

1. ®yHOoameHTanbHble TEOPUM U 3aKOHbI XUMUWN: aTOMHO-MOJEKYNAPHAsa TeOpUs; 3aKOH COXpaHEeHWs Macchl 1
aHeprun; MNeprnognyecknii 3aKoH; TEOPUST XMMUYECKOTO CTPOEHMS.

2. CoBpemeHHas xvMuyeckas atomucTuka. ATom, Morekyna, kpuctann. [NpocTble 1 CroXHbIe XumMu4e-
ckune coefmHeHus. Pasa kak HoCMTENb CBOWCTB BELLECTBa, He 0bnagaroLero MoneKynsipHoM CTPYKTYpPOW.
AnnoTtponus n nonumopdnsm.

3. CTrexvoMeTpuyecKkme 3aKoHbl XMMUK (3aKOH MOCTOSHCTBA COCTaBa M CBOWCTB, 3aKOH KPaTHbIX OTHOLLEHWUN).

OrpaHuWYeHHbI xapakTep ¥ rpaHuLbl MPUMEHUMOCTM CTEXMOMETPUYECKNX 3aKOHOB.

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

OcCHOBbI KBaHTOBO-MEXAHWYECKOro ONMcaHus CTpoeHunss atoma. KopnyCkynspHO-BOMHOBas npupoga

anekTpoHa. ATomHasa opbutane. KBaHToBbIE yncna.

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

7. Tepuoguueckuii 3akoH .. MeHgeneesa, ero coBpemeHHas hopMynmnpoBka 1 gpumsundeckuin cmoicn. CTpo-
€Hue NepruoaMYEeCKO CUCTEMbI ANIEMEHTOB. 8. XMMU4eckas CBs3b, €€ OCHOBHbIE XapaKTEPUCTUKN (3Hep-
rMs, ONIMHA, HaNnpPaBMeHHOCTh).

8. [lpencraBneHne o MOHHOW CBSA3MW.

o s

20.2. Tekywmn KOHTpOsb ycneBaemocTtu Mpumep npakTnyeckMx 3agaHum

1 3apgaHuve. OnpegenuTb COCTaB KOHUEHTPUPOBAHHOW CEPHOW KUCROThl, MMEIOLEeNca B na-
bopaTopun, C NOMOLLLID apeoMeTpa 1, npoBeas Heobxoaumble pacyeTbl, NPUrotToBuUTb M3 Hee 100
M pacTBopa C MacCcOBOW [oneil KMCNOTbl, yKasaHHOW npernogasBaTteneMm. B npucytctBuu npenapa-
Topa W3MEpPUTb MSIOTHOCTb MOMYYEHHOrO pacTBopa WU CpaBHWUTL €€ 3HavYeHWe C NpeacTaBfieHHbIM B
Tabn. Paccuntath owmnbky onpegeneHms. Yem oHa MoxeT ObiTb BblidaBaHa?

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

2. 3agaHue. Paccuntatb 06bem 98%-Hom cepHom kucnoThl (p =84,1r/mMn) Ans NpuroToBneHus: a)
200 mn 84,3% pactBopa (p = 77,1 r/mn); 6) 400 mn 0,014 pactBopa (p= 1r/mn).

Kputepun oueHku:

Kputepuamm oueHnBaHna koMmneTeHumn (pe3ynbTaToB) ABMASIOTCA:

- MOAroTOBKA K 3aHATUIO (ObopMIeHNe 3aHATUSA B paboden TeTpaam B COOTBETCTBUM C METOAU-
YECKMMN pekoMeHOauNAMN);

- OTBETbI HA YCTHbIE BOMNPOCHI MO TEME 3aHATUSA U coaepaHuto nabopaTopHon paboTbl;

- @aKTUBHOCTb M CaMOCTOATENbHOCTL NPW BbIMOMHEHWW 3a4aHWS;



- 0chopMInEeHUsi pesynbTaToB B COOTBETCTBMU C METOANYECKMMY PEKOMEHOALMNSIMMY;
- YMEHMe aHanu3MpoBaTb, 06CyXaaTb MONyYeHHble pe3ynbTaTbhl U CaMOCTOSTENbHO (HOPMYynu-
poBaTb BbIBOAbI.

PaboTa cuntaeTcs BbINOMHEHHON U 3a4TEHHOW, ECNN CTYAEHT B KOHLE 3aHATUS NpeacTaBun OT-
4yeT B COOTBETCTBMU C METOAMNYECKUMUN PEKOMEHOALNSIMM.

20.3. NMpomexyToyHas atrecTauums

NpuMepHbIN NepeyYeHb BONPOCOB K 3a4eTy C OLEHKOM:

1. dyHOoaMeHTanbHble TEOPUM M 3aKOHbI XUMWUW: aTOMHO-MONEKY sipHasi TEOPUst; 3aKOH  Coxpa-
HEeHWUsi Maccbl U aHeprun; MNeprnognyecknin 3aKoH; TEOPUSt XUMUYECKOTO CTPOEHMUSI.

2. CoBpemMeHHasi xMMmn4yeckasi atoMmctuka. ATom, Monekyna, kpuctann. [NpocTble u crnox-
Hble XuMmnyeckune coeanHeHms. ®asa kak HOCUTENb CBOMCTB BELLECTBA, He 0bnaaatowero Monekynsap-
HOWM CTPYKTYpOr. ANnoTponusa n normmMopcunsm.

3. CTexMomeTpunyeckme 3aKoHbl XMMUN (3aKOH NMOCTOSHCTBA COCTaBa M CBOMCTB, 3aKOH KpaTHbIX
OTHOLWeEeHnn). OrpaHNYeHHbIN XapakTep U rpaHuLbl NPUMEHNUMOCTU CTEXMOMETPUYECKUX 3aKOHOB.

4. Pa3suTne npencrasneHnin o cTpoeHun atoma. lNnaHeTtapHas mogens Pesepdopaa. Teopus
Bopa.

5. OcHOBblI KBaHTOBO-MEXaHWU4EeCKOro OnuMcaHus CTpoeHust atoma. KoprnycKynspHO-BOMHOBas
npupoga anekTpoHa. ATomHasa opbutane. KBaHToBbIE Yncna.

6. OcHOBHble npaBuna 3anofiHeHus opbuTanen anekTpoHamy (NPUHUMN HaUMEHbLUEN

3Heprun, npasuno Kneykosckoro, npuHumn MNaynu, npasuno XyHaa).

7. Nepuogunyeckun 3akoH O.V. MeHgeneesa, ero coBpemMeHHas hopMynupoBka 1 omsmyeckun
cmbicn. CTpoeHne nepnoamnyeckon CUCTEMbI ANIEMEHTOB.

8. Xummnyeckasi cBsi3b, €e OCHOBHbIE XapaKTEPUCTUKUN (IHEPrUs, OTMHA, HanpaBEeHHOCTb).
9. MNpencraBneHne 0 NOHHOKN CBA3WN.

10. KoBaneHTHas cBsi3b: OOMEHHbIN N JOHOPHO-AKLENTOPHLIN MeXaHN3Mbl 0Opa3oBaHuWs; CBOW-
cTBa cBa3u. [peacraeneHne o KpaTHbIX CBA3AX.

11. M'mbpnansaumsa atomMHbix opbuTtanen. Tunbl rMGpuan3aunm n reoMeTpusa Monekyn (Ha npume-
pe coeauHeHun ¢ sp-, Sp2-, sp3- rmbpuansaumen opbutanen LeHTpanbHOro ato-ma).

12. MeTtannunyeckas cBa3b. Pm3nyeckme CBOMCTBA NPOCTbIX M NEPEeXOoAHbIX MeTannos, 00ycrnos-
NeHHble 0COBEHHOCTAMM XMMUYECKOW CBA3UN B HUX.

13. BogopoaHas ces3b.

14. MexmonekynsapHoe B3anmogencTteme (cunsl BaH-gep-Baanbca).

15. CoeanHeHnst NepBoro u Bbiclwero nopsigka. KomnmnekcHble coegMHeHWs U OBONHbIE COJN.
HomeHknaTypa KOMMMAeKCHbIX COeANHEHWIA.

16. Knaccndpukaumsi KOMNIEKCHbIX CoeaMHEHNIN. YCTONYNMBOCTbL KOMMNNeKcoB. KOHCTaHTa HECTON-
KOCTMW.

17. TepMoaMHaMMYECKNe CUCTEMbI: OTKPbITbIE, 3aKPbITblE, M30NMPOBaHHbIE. DYHKLMM COCTOS-
HUS. BHYTpeHHsis aHeprus, aHTanbnus. Nepeoe Havyano TepMoanHaMmuKu.

18. TennoBble adhdeKTbl XMMUYECKNX peakumii. 3akoH 'ecca n cneacTeus U3 Hero.

19. OHTponua. CeoboaHas aHeprua Mmb66ca. TepmoanHaMmn4eckuin KpUTepun HanpaBneHHOCTU
XMMUYECKOro npotecca.

20. O6paTumble 1 HeobpaTMble xMMnyeckne peakunn. CoCToAHNE XMMUYECKOTO PaBHOBECKS.
KoHcTaHTa paBHoBecus. MNpuHumn Jle - WaTenbe.

21. Xnmundeckas knHeTmka. CKOpOCTb XMMMUYECKON peakunn. 3akoH SENCTBYOLLNX Macc.

22. BnivsiHne Temnepartypbl Ha CKOpOCTb peakumu. MNpasuno BaHT-Modda. YpasHeHne AppeHuy-
ca. OHeprus akTMBaLuun peakumm.

23. Katanua. MNMpuvHumMn gencremns katannsaTopoB U MHIMOUTOPOB.

24. Bugpbl gucnepcHblx cuctem. MasoobpasHble, Xngkue, TBepable pacTBopbl. PacTtBopeHume kak
dusmko-xummudeckmin npouecc. ConbBatbl, rmaparhbl.

25. HeHachbIlWEeHHbIe, HaCbILWEHHbIE, MEpPEChILEHHbIE pacTBOpbl. Cnocobbl BbipaXXeHUsT KOH-
LeHTpaLmm pacTBOpOB.



26. Teopus aneKkTponuTM4ecKonm noHnsaumm. CteneHb 1 KOHCTaHTa noHmnsaummn. CunbHble 1 cna-
Oble anekTponuTbl. 30ToHMYeckuin koadduumneHT BanT-MNodda.

27. JnekTponuTuyeckas guccoumaumnsa KUCNoT, OCHoBaHWIK, conen. AMoTepHbIe rmapokcuabl.

28. NoHusaumsa sogbl. MoHHOE npounsBefeHune Boabl. BogopoaHbi nokasatens (pH), rmapok-
cunbHbI nokasatenb (pOH).

29. M'vgponus conen. ®akTopsbl, BAMAIOWMWE HA CTENEHb MMOPONM3a Conu.
30. lNpounsBeaeHne pacTBOPUMOCTU. Ycnoeus obpasoBaHns 1 pacTBOPEHMS Ocagka.

31. OKMCNUTENbHO-BOCCTAHOBUTENbHLIE peakuun. CTeneHb okUcneHnst. TUNnYHble OKUCINTENN
n BocctaHoButenn. Metoq anekTpoHHoro 6anaHca. MeTtog nonypeakumn.

32. CtaHgapTHble anekTpoaHble NoTeHLManbl MeTannoB. Pag HanpsbkeHuin meTanmnos.
33. OnekTponua pacnnasoB M BOOHbIX paCTBOPOB COSEN.

34. Metannbl n HemeTannbl B nepnognyeckon cucteme. ObLwme cBOMNCTBa METAsSIOB.
35. O6wme cBoncTBa HEMeTansoB.

36. Bogopog. MNonoxeHne B nepnognyeckomn cucteme, pusnveckme n XuMmmyeckme CBOMCTBA.
MeToabl nonyyeHns sBogopoaa.

37. LlenoyHble meTannbl. XMMMUYeckne CBOMCTBA U METOLbI MOSyYEHMS.
38. AnOMUHMI: NONyYeHNe, XMMUYECKNE CBOMCTBA, BaXKHENLLNE COEOUHEHNS.
39. XKeneso: nony4vyeHne, XMMn4eCckme CBOMUCTBA, BaXKHENLLME COEANHEHMS.

40. dusnyeckne N xMMM4eckme CBONCTBA yrnepoaa u kpemuusi. OKcuabl yrnepoaa u KpemHus.
YronbHasi KUCnoTa 1 ee Conu.

41. A30T n ero coegmHeHus (ammMmak, okCuabl a3oTa, a3oTHas KUCoTa).

42. XumMmmyeckue CBOMCTBa K1cropoda v o3oHa. Metoabl nonyydeHns kucnopoaa.

43. MNepokeng Bogopoaa. Okcmabl U NepoKCuabl akTUBHbLIX METarnoB.

44, Cepa, okcnabl cepbl. CepHasi, cepHMcTas, cepoBoaopOoaHast KUCNOThI U UX COSN.

45, O6wasn xapakTepucturka ranoreHoB. OcobeHHOCTN xumun pTopa.

46. [anoreHoBO4OPOAHbIE KUCNOTLI U UX conu. Kncnopoacoaepkalime KACAOTbl Xropa u nx

conu.
YpoBeHb
KpuTepuu oueHnBaHna kKomneTeHuum cdopmmpo- Llkana oueHok
BaHHOCTU
KoMneTeHunin

BcecTtopoHHMe n rnybokne 3HaHuA yvebHoro matepuwana, | lloebiweHHbIl OmisuyHo
NpeaycMOTPEHHOIO NPOrpamMMon; MOfHble, OOOCHOBAHHbIE OTBETHI YpPOBEHb
Ha Bce Bonpocbkl. OTBET COOTBETCTBYET B MOSIHOW Mepe BCEM Mepe-
YNCNEHHBIM KOMMNETEHLNSIM.

MonHoe 3HaHMe yyebHOro mMartepuwana, npegycmoTpeHHoro | basoenil ypo- Xopowo
nporpaMmoin; OTBeT OOOCHOBaH, aprymMeHTMpOBaH, HO [OOMyLUEHbI 8eHb
OWNBKM N HETOYHOCTU, KOTOPbIE UCMPAaBIEHbl NOCNEe 3amevaHui npe-
nogasatens. OTBET COOTBETCTBYET HE MOMTHOMY OCBOEHUI0 KOMMETEH-
LINNA.

3HaHMe OCHOBHOro y4ebHOro Mmarepuana, npegycmMoTpeH- lMopozosnbili  |YOosnemeopumesbHO
HOro NPOrpamMoN; OTBET HEMosHbIN, 6e3 060CHOBaHWA, 06BSICHEHWIA, ypOBEHb
C OlWMOBKaMu, KOTopble YCTPaHATCA MO AOMOSNIHUTENbHLIM BOMpPOCaM
npenogasaTtens. MNoka3biBaeT HeAOCTAaTOYHOE BNafeHUe KOMMeTeHLM-
AMU.

3HaHMA HecucTeMaTU4YecKkue, OTPbIBOYHbIE; B OTBETaXx Ao0- - Heydosnemesopu-
nyLeHbl rpybble, NpUHLMNNanNbHblEe OWNOKK, KOTOPLIE HE YCTPaHSAOTCS meJsibHO
nocrie HaBoAsLMX BonpocoB npenogasatens. OTka3 ot otBeTa. Kowm-
NneTeHLUMn He OCBOEHBI.




