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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.21 HeopraHnyeckasa xmmus

1. Koag u HaumMeHoBaHMe HanpaBlieHusA noarotoBku/cneynanbHOCTU:

30.05.01 MeguumHckas buoxmumms

2. Cneunanusauus: MeguunHckas buoxmmmsa

3. KBanudumkaumsa BbinyCKHUKA: Bpay-o6MOXMMMK

4. dDopma oby4yeHuUA: ovHas

5. Kacdbeapa, oTBevalowas 3a peanusaumio AUCLMNNUHLI: kadeapa obLel n HeopraHnye-

CKON XUMUU

6. CoctaBuTENnM nporpaMmmbl:
CemeHoB Buktop Hukonaesuny, npodeccop kadenpbl obLen n HeopraHMYeCKon XMMnn, 4OKTop

XUMUYECKMX HaYK, npodeccop

7. PekomeHaoBaHa:
HMC MB® ot 04.03.25, npoTtokon Ne 2

8. YuebHbIn roa: 2025-2026 CemecTtp(bl): 1



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu ocgoeHusi y4ebHoU OucyurniuHbl sensomcesi: PaccCMOTpeHne OCHOB COBpeMeH-
HbIX MNpPeACTaBNEHNA O CTPOEHUWN BELLECTBA, U3YyYEHNE BaXXHEWLLMX 3aKOHOB U TEOPUIA Heop-
raHUYECKOM XMMWUW, KOJNTMYECTBEHHBIX XapakTepUCTMK SIBMEHUM U MPOLIECCOB, YCMOBUMA OCY-
LLIECTBMEHNST XUMUYECKUX peakunin, BO3MOXHOCTW ynpaBneHus rnyornHon nx npotekaHus. dop-
MUPOBaHWE Hay4yHOro MbILUMIEHNS, HaBbLIKOB MPAaKTUYECKOrO WCMOMb30BaHUA TEOPETUYECKMX
3HAHUN 4N peLUEeHNA KOHKPETHBIX XMMUYECKNX 3aaau.

3adayu y4yebHoU OuCyUMNIUHbI:
- 3aN0XNTb OCHOBbI NPOMEeCCMOHaNbHOM NOAFOTOBKN MO XMMWUK, OCYLLECTBUTL Nepexod OT Ka-
4YeCTBEHHOro OnucaTenbHOro noaxoda udydeHus npegmeTa K KonmMyecTBEHHbIM NpeacTaBneHu-
AM B XMMWUWU; - PACCMOTPETb OCHOBHbIE 3aKOHbl U NPEeACTaBNEHNA XMMUKN; - OCBOUTb TEOPUIO U
Hay4MTbCs MPUMEHATb Ha NPaKTUKE YYEHME O BELLECTBE M XMMUYECKUX MpoLeccax; - U3yumTb
OCHOBHbIE CBOMCTBA XMMUNYECKNX SIEMEHTOB M BaXKHENLLUNX HEOPraHUYECKUX COEANHEHW.

10. MecTo y4yeb6HOM AncUMNUHBbI B cTpykType OOIT:

YyebHaa gncumnnmHa «b1.0.21 HeopraHunyeckas Xxmmusi» OTHOCUTCS K 06A3aTenbHOW 4acTu
Broka 1 «ducumnnunel (Mogynn)» degepanbHOro rocyaapcTBEHHOro obpa3oBaTenbHOro cTaH-
AapTa Bbiclwero obpasoBaHua no crneunanbHoct 30.05.01 MeguumHckaa buoxnmus (cneuna-
nncT). MNpealecTByOWMX ANCUMMNNNH HE UMEET 1 BasnpyeTcsa Ha 3HaHUAX NO XMMUN B obbeme
dreiepanbHOro KOMMOHEHTa rocyAapCTBEHHOIO CTaH4apTa OCHOBHOMO obuiero obpasoBaHus.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUs 06pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kopn HaseaHwue komne- Kopa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
TeHUUn
OlK- | CnocobeH ucnonb- OlK- | Ncnonb3yeT OCHOB- 3HaTb: ponb XMMUN B €CTECTBO3HAHWUN, €€ CBSA3b
1 30BaTb W NPUMEHSTb 1.2 Hble eCTECTBEHHOHA- | C APYIMM eCTeCTBEeHHbIMU Haykamu (buonoru-
dyHOaMeHTanbHble YYHbIE MOHATUA U en) N MeguuUMHON, 3HAYEeHWEe B XKM3HW COBpe-
W NpyKNagHble me- MeToAObl UCCNEAOBA- | MEHHOTO OOLLEeCTBa; BaXHeEWLUMe XUMWYECKUe
OVLUMHCKUE, ecTe- HUIA NpY peLLeHnn MOHATUSI U OCHOBHbIE YYEHUS: O CTPOEHUWN aTo-
CTBEHHOHay4YHble npodeccuoHarnbHbIX | MOB W MOJSEKyr; MepuoauyeckoM W3MEHEHUN
3HaHWA Ans nocra- 3agay CBOWICTB 3IIEMEHTOB; XMMWYECKOM MpoLecce
HOBKM 1 peLleHns (XMMnyeckon TepMOAMHAMUKE W  XUMUYECKON
CTaHOAPTHBIX U UH- KMHETUKe)
HOBALMOHHbIX 3aaay
npodeccuoHanbLHon YMeTb: MCnonb3oBaTb 3HaHUA TEOPETUYECKMX
OeaTensHoCcTH OCHOB XMMUW Ansi OOBbACHEHWS CBOWCTB Be-
LeCTB M peakuui, B KOTOPbIX OHW Y4aCTBYHOT;
NPUMEHSITb 3HaHMsA B 06racTu XMMUK 4nst OCBO-
eHusi NpodeccuoHanbHbIX AUCLMNINH U peLle-
HUS NpodoeccnoHarnbHbIX 3aaavy;
Bnagetb: metogammn 6esonacHoro obpatleHunsi ¢
XUMUYECKMMM BELLLECTBAMU C YYETOM UX HU3K-
YeCKUX U XMMUYECKNX CBONCTB.
Or1lK- WHTepnpeTtupyet 3HaTb: OCHOBHble MOAXOAbl K MHTEpnpeTauun
1.3 pe3ynbTaTbl  €cTe- | pe3ynbTaToB XMMMWYECKUX WCCNeLoBaHUM npwu
CTBEHHOHAY4HbIX peLleHnmn NnpodeccuoHarnbHbIX 3agad.
nuccrnegoBaHUm  Npu | YMETb: UCMOfMb30oBaTb COBPEMEHHbLIE MeTonbl
peweHnn  npodpec- | HeopraHNM4Yecko XMMUKU ANa uccregoBaTenb-
CMOHarbHbIX 3agay cKol paboTbl, aHanNM3npoBaThb MOJYYEHHbIE pe-
3ynbTaTbl M AenaTb BbIBOAbI.
BnageTb: MeTogamMu HeOpraHU4Yeckom Xumum
npu pelweHun npodeccuoHanbHbIX 3adad Ha
NPOV3BOACTBE U HAYYHbIX UCCNEAOBaHNUSIX

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

dopma NPoMeXyTOYHOM aTTecTauumn ak3ameH (1 cemecTp).




13. TpyaoemkocTb No BMAaM y4ebHom paboTbl

TpynoemMkocTb
Bug yyebHoi paboTbl Bcero Mo cemecTpam
1
AyOouTOpHbIE 3aHATUSA 88 88
nekunu 32 32
. rpynnosble 8 8
B TOM ymcne:
KOHCYmnbTaumm
nabopartopHble 48 48
CamocTosaTenbHas pabora 20 20
B TOM Ymncne: KkypcoBas pabora (npoekT)
dopma NPoMEXYTOYHOM aTTecTaumnm 36 36
(3k3ameH —  4ac.)
UToro: 144 144

13.1. CopepxaHue AUCLUNIUHDI

Ne n/n

HavnmeHoBaHue pasgena
OUCLIMMNIUHBI

CopepxaHue pasgena aucUuUnnHbl

Peannsauus
pasgena guc-
LUMMANHBI C No-

MOLL|bIO OHITanH-
Kypca, YMK*

1. Nlekuun

11

Xumusa B cucteme ecte-
CTBEHHbIX HayK. OCHOBHbIe
MOHATUNA. CDyHD,aMeHTaJ'Ib—
Hble 3aKOHbI 1 TEOPUN XU-
Mumn. CTexmomeTpuyeckme
3aKOHblI

XUMUMN.

OnpepgeneHue xumum 1 ee 3agadn. dyHoameHTanb-
Hble 3aKOHbl U TEOopUU: aTOMHO-MOSEKYNSAPHOe Yy4e-
HUWe, 3aKOH COXpaHeHuUs Macchbl U 3Heprun, MNepunoan-
YECKUN 3aKOH, TEOPUSI XMMUYECKOrO CTPOEHUS. Xnmu-
Yyeckun anemeHT. NMpoctoe BewecTBo. CroXxHoe Xnumu-
yeckoe coeguHeHue. MasoBble 3akoHbl. Yucno Asora-
apo. Monb n monsipHasi macca. CoBpeMeHHast XMMu-
yeckasi aTommucTtuka. AToM, Morekyna, kpuctann. ®a-
3a. [1oCTOSAHHBIN N NEepeMEHHbIA  XUMWUYECKUA  CO-
craB. CTexmomMmeTpuyeckme 3akoHbl Xumuu. OrpaHu-
YEeHHbIN XapakTep M rpaHulbl MPUMEHUMOCTN CTEXMO-
METPUYECKNX 3aKOHOB.

1.2

CtpoeHune artoma. [lepuo-
OVYECKMI 3aKOH U Nepuo-
AnYeckas cuctema afieMeH-
ToB [1.. MeHoeneeBa

PasBuTre npeacrasneHnn o cTpoeHun atoma. lNnaxe-
TapHasa mopenbe Pesepdopaa. Teopusa bopa. Cospe-
MEeHHble NpeacTaBneHnss o CcTpoeHun aTtoma. Kop-
NyCKynsipHO-BOMHOBAsA npupoaa anekTpoHa. lNoHaTue
O KBaHTOBOW MexaHuke. ATOMHble opbutanu. Xapak-
TEepUCTMKa COCTOSIHUSA OreKTpoHa B aTOMe KBaHTO-
BbIMU 4yncriaMmu. MHOroanekTpoHHble aTomsbl. MpuH-
LUuMnbl 1 NpaBuna 3anofHeHNs 3MeKTPoHaMU aTOMHbIX
opbutanen. CTpoeHMe aToOMOB W Mepuoanyeckas
cuctema XuMuyeckux anemeHToB. CTpykTypa nepwuo-
andeckon cuctembl. OCOBEHHOCTU  3MEKTPOHHOIO
CTPOEHUA 1 pacnonoXxXeHne B NepuoanYecKon cucteme
s -,p-, d -, f — anemeHTOB. COoBpemeHHas copmy-
nupoBKa NepuoANYECKOro 3akoHa M ero usndeckun
CcMbicn. 3HadyeHue Mepuoamnyeckoro 3akoHa. 3aKoHOo-
MEPHOCTU W3MEHEHUs1 aTOMHbIX PajnyCcoB, 3SHEpPrui
WOHM3aUMM N CPOACTBA K 3MEKTPOHY B nepuopax u
rpynnax.

13

Teopus XMuMn4eckon ceasmn

PassButne npeacraeneHuin o xummyeckon ceasun. Oc-
HOBHble XapaKTepuUCTUKU CBA3W (3Heprus, AnuvHa,
HanpasneHHocTb). KoBaneHTHaa cBA3b. Meton Ba-
JNeHTHbIX cBA3en. CBoWCTBa KOBaneHTHOW CBSA3W.
Mbpuansauma opbutanen. KpaTHble cBs3u. [oHop-
HO-aKLEeNnTOpPHbIN MexaHW3M 00pa3oBaHMsI KOBaNeHT-
HOM cBs3WM. MakcumanbHasi BaneHTHOCTb  (KoBa-
NEHTHOCTb) 3neMeHTOoB. [loHATME O MeTode MONeKy-
nspHbIx opbutanen. WoHHasa CBA3b kak ogHa M3 Co-
CTaBNAWLWINX peanbHON XUMUYECKOW CBA3W, ee CBOW-




ctBa. CteneHb okucneHwus anemeHTtoB. Metannuye-
ckas cBA3b U ee npupoga. CBoOWCTBa MeTanIM4yeckomn
cBa3n. BogopogHasa cBA3sb. BrivsaHue mexmonekynsap-
HOW WM BHYTPUMOIEKYNSPHON BOAOPOAHOM CBA3W Ha
CBOMCTBa BeLlecTB. MexmonekynspHoe B3avmoaen-
ctBue. Cunbl BaH-pep-Baanbca. OpueHTaumnoHHoe,
WHOYKUMOHHOE M AMCNEPCUOHHOE B3aMMOOENCTBYE.

14

O6uwue 3aKOHOMEPHOCTH
npoTeKaHus XUMUYECKMX
peakumin.

CKOpOCTb XMMUYECKMX peakuuin n daktopbl, OT KOTO-
pbIX OHa 3aBUCKT. 3aKOH OencTBylowWmMX mMacc. 3aBu-
CUMOCTb CKOpPOCTWU OT Temnepatypsbl. [1pasBuno BaHT-
Modbda. YpaBHeHne AppeHuyca. JHeprus aktueaumm
peakuun. Katanus n katanusaTopsl. Xvmunyeckoe
paBHoBecue. KoHcTaHTa paBHoBecusl. CmelleHune
paBHoBecus. [MpuHumn Jle-laTtenbe. TennoBble ag-
deKTbl XMMUYECKNX peakuun. 3akoH ecca. QHTanb-
nus. QHTponua. CeobogHas aHeprus [nbbca. Tep-
MOOMHAMMUYECKUA KPUTEPUIN HaNpaBfEeHHOCTU XUMMU-
YeCKOoro npotecca.

15

PacTteopebl

OnpepeneHue pactBopoB. PacTtBopbl xuakue, TBep-
able, rasoobpasHble. PacTtBopeHue kak  pusmko-
XUMUYECKMA npouecc. XvMmnyeckass Teopusi pacTBo-
poB Menpgeneesa. ConbBaTbl, rMapatbl, KpucTanmo-
rmgpatbl. KoHUeHTpauusi pacTBOPOB W cnocobbl eé
BblpaXkeHus (maccoBasi gons, obbemMHas gons, Mo-
napHaa gons, MondpHas KOHUEHTpauus, monsinbHas
KOHUeHTpauus). PacTtBopumocTb, hakTopbl, Bnusito-
lMe Ha BENMYMHY pPacTBOPUMOCTU. HacbiweHHbIE,
HeHacbILLEHHbIE M MEpPEChIWEHHbIE pacTBOPbLl. Jnek-
TPONUTbI U HE3NEKTPONUTLI. Teopus aneKkTponuTude-
ckon anccoumaummn. CunbHble 1 criabble aNeKTponuThbI.
CteneHb umoHm3auumn. KoHcTaHTa auccouunaumm cna-
Obix anekTponutoB. 3akoH pa3BeneHus OcTeBanbaa.
KnucnoTbl, OCHOBaHUA M COMM C TOYKWU 3PEHUA Teopum
ANEKTPONUTMYECKON auccoumaumm. AMdoTepHble rmg-
poKkcuabl.  JnekTponuTudeckasa auccoumnauums BoOAbl.
MoHHOe npousBeaeHne Bogbl. BooopoaHbii nokasa-
Tenb. [MoHATHe 06 nHamkaTopax. [MNpuHUUN gencTeus
nHankatopoB. OOMEHHbIE peakuMn MexXay WOHaMW.
YcnoBust HEO6PAaTUMOCTM MOHHBLIX peakuuin. Mponsee-
JeHue pacTtBopuMocTu. Peak-ummn HenTpanusaumm u
rmgponu3a. CteneHb M KOHCTaHTa ruaponusa. dakro-
pbl, BAMSAIOLWNE Ha M’MAPONMTUYECKOE PaBHOBECKE.

1.6

OKucnUTenbHO - BOCCTaHO-
BUTESbHbIE peakumn. Jrnek-
Tponus.

OkucneHne n BOCCTaHOBIEHNE KaK €AMHbIN MpoLecc.
Tunbl  OKUCNNTENBHO-BOCCTAHOBUTENBHBLIX peaKkuui.
MeToabl ypaBHUBAHWUS OKUCIUTENbHO - BOCCTAHOBU-
TeNbHbIX peakuuni: MeTon 3NEeKTPOHHOro GamnaHca wu
MeTo4 nonypeakuumi. ONeKTpoAHble MNoTeHuuMansl.
ONEeKTPOXMMUYECKUIA psag HanpshkeHnin. HanpaeneH-
HOCTb  OKUCITUTENbHO-BOCCTAHOBUTENBHBIX pPeakuuii.
ONeKTpPoNn3 pacniaBoB U BOAHbIX PaCTBOPOB CONEWN.

1.7

KomnneKkcHble coeanHeHns

CoenmnHeHnst NepBoro 1 Bbiclwero nopsiaka. Komnnekc-
Hble coedunHeHUs N OBOWHble conu. CTPyKTypa KOM-
NneKkcHolx coeanHeHuin. HomeHknaTtypa n knaccudum-
Kaumsa KOMMMEKCHbIX COEOUHEHUIN. YCTOMYMBOCTb KOM-
nnekcoB. KoHCTaHTa HeCcTOMKOCTU. XUMU4eckasa CBA3b
B KOMMIEKCHbIX coeanHeHusx (no MBC).

1.8

XMnsa 3NeMEHTOB U UX CO-
eNHeHnn

Meprognyecknin 3aKOH Kak OCHOBa CUCTEMATUMKU XU-
MUYECKMX 3remMeHToB. MeTannbl 1 HemeTannbl B ne-
puoguyeckon cucteme. OOLMe CBOWCTBa METarnoB.
Obuwume cBoncTBa HeMeTannoB. XapaKTepucTuka
CBOWCTB 91IEMEHTOB B COOTBETCTBUM C UX NMOJIOXKEHNEM
B NEPUOLMNYECKON CUCTEME.

Bogopoa. YHukanbHoe NonoXeHwe Bogopoaa B nepu-
OfM4YECKO cucTeme, ero usmM4eckme u XMMuYeckue




ceoncTtBa. [llonyyeHne Bopgopoga. Bopa. [lNepokcmg
Bogopogda. Metannel 1A, [IA-rpynn: xumnyeckme
cBOMCTBa M MeToAbl nonydeHus. XKecTkocTb BOAbI U
MeToAbl ee YyCTpaHeHMs!.

AMOMUHUIA: NOMyYeHne, XMMUYECKME CBOWCTBA, BaX-
Henwne coeanHeHus n mnx ceomcrtea. O63op CBOMCTB
d-metannoB. Xeneso: nonyyeHuve, XUMUyeckne
CBOWCTBA, BaXHeNLmne coeanHeHus.

Xummus 6naropogHbix meTannos. dusndeckune n xmmm-
Yeckmne CBOWCTBA yrrepoga u kpemuus. Okcunabl yrie-
poda n KpeMHusi. YronbHasi kucroTta n ee conu (kap-
GoHaTbl U rugpokapboHaThl). A30T U ero coeanHeHus
(ammuak, okcmabl a3oTa, a3oTHas U a3oTUCTast KUCHO-
Thbl). MMpobnema 3arpsi3HeHMs1 OKpyxatoLLen cpeabl Co-
eanHeHnamMmM azota. XMMNYeCcKne CBOMCTBA Kucrnopoaa
n o3oHa. Metogbl nonyyeHusa kucnopoga. Cepa, ok-
cugbl cepbl. CepHasi, cepHuCTas, cepoBOOOpOAHas
kucnotel U mnx conun. O6wasa xapakTepuctvka rarno-
reHoB. OcobeHHOCTM Xxumun Topa. [anoreHoBoOAoO-
poaHble KUCIOTbl M Ux conu. Kucnopoacopepxaiiune
KMCNOTbI XJopa.

2. MpakTuyeckne 3aHATUA

2.1
2.2
3. llTabopaTopHble 3aHATUA

3.1 XnMmunyeckas KMHeTuka CKOpOCTb XMMMYECKOW peakuun. 3aBUCMMOCTb CKOpO-
CTW OT KOHLeHTpauuu, TemnepaTypbl U nrowaan co-
NPUKOCHOBEHWNS pearnpyromnx BeLLecTB.

3.2 XnMmunyeckoe paBHoBecue BnusHne KoHUeHTpauuum u TemnepaTypbl Ha cMmelle-
HUEe XMMMYECKOr0 paBHOBECUS

3.3 PacTBopbl [MpurotoBneHne pacTBOPOB 3aJaHHOW KOHLEHTpa-
umn. WMoHHble paBHoBecus, pH cpegpbl. 'Maponua co-
nen. OkncnNUTEnb HO-BOCCTaHOBUTENbHbIE peakLUmi.

3.4 Bogopon, Bopa, nepekuch | [onyyeHne atomMapHOro U MonekynsapHoro sogopona.

Bogopoaa Xumunyeckme cBorcTBa Bogopoaa. lNepokcug Bogopo-
43, ero OKMCNUTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA

3.5 OnemeHTsl | rpynnel MC Xumundyeckne csonctea s- U d-anemeHToB | rpynnel
rnc

3.6 OnemenTsl Il rpynnel MNC LlenoyHo-3emMenbHble  MeTannbl, WX XUMUYEcKue
csowncTBa. ['opeHne marHus. MNonyyeHme kapboHaTOB U
rmgpokapOboHaToB Kanbuus.

3.7 OnewmeHTsl Il rppynnel MNC AnNIOMUHUIA 1 ero coeanHeHus. [NonyyeHne n ceoncTea
rmgpokcuaa antoMuHus.

3.8 AnemeHTsl IV rpynnel NC Yrnepoa, kpeMHun, ux csonctea. Conu yronbHou u
KPEMHNEBOWN KUCIOT.

3.9 AnemeHTobl V rpynnbl M1C A3oT1, docdop, cBoncTBa NpPoCThiX BewecTB. [en-
CTBME a30THOM KUCMNOTbl Ha MeTannbl. Tepmuyeckoe
pasnoxeHne HATPaToB

3.10 | OnemeHTh! VI rpynnel N1C Cepa n ee coeanHeHus. [NonyyeHne n CBOMUCTBa Cepo-
Bogopoaa. CepHas kucnoTta, ee AelcTBMe Ha MeTarn-
nbl U HeMeTannbl. XpoM 1 ero CoeUHeEHNs.

3.11 | OnemenTol VIl rpynnel MNC [lanoreHbl n ux ceonctsea. NonydyeHve 1 cBoOMCTBa CO-

eavHeHun MapraHua. OkucnuTenbHble  CBOWCTBA

nepmaHraHara mapraHua.

13.2. Tembl (pa3aenbl) AUCUMNNNHBI U BUAbI 3aHATUN

Ne
n/n

Buabl 3aHATUN (KONMYECTBO YacoB)

HavmeHoBaHWe Tembl
(pasgena) gucumnnmHbl

Jlekyum

pynnoBbie

JlabopaTopHble
KOHCyInbTaunmn

CamocTosTenbHas
paboTta

Bcero




Xnummna B cucteme ecte-
CTBEHHbIX Hayk. OcHOB-
Hble NoHATUA. PyHaameH- 2
TanbHble 3aKOHbl U Teo-

pun xummn. CTexmomert-
pUYeCKne 3aKOHbI XMW,

CtpoeHue atoma. lNepwuo-
ONYECKUI 3aKOH N  nepu- 2 2 2 6
ogundyeckass cuctema ane-

meHToB .. MeHgeneeBa

Teopuss xMmMmnyeckom cBsi-
3un P 4 2 2 8

OOwume 3aKOHOMEpPHOCTU
4. | NnpoTekaHUss XMMUYECKUX 4 6 10
peakumn.

5. | PacTtBopsl 8 16 4 28

OKkucnuTenbHO - BOCCTa-
6. | HOBMTENbHbIE  peaKuuu. 2 6 8
OnekTponus.

ESZII‘IJ‘IGKCHbIe coeauHe- 4 6 2 12

Xapakrepuctvuka anemeH-
TOB U UX COEANHEHWN 6 8 10 10 26

KoHTponb 36

N1oro: 32 8 48 20 144

14. MeToaun4yeckune ykazaHMA Ans o6y4aroWmMXCcA No OCBOEHUIO AUCLUMNIIUHDI:
OpraHusaums nsyvyeHns gucumniuHbl npeanonaraert:

npoBefeHMe NeKUunn npoeeneHne NnabopaTopHbIX 3aHATUM BHeayauToOpHasi CaMOCTOATENbHAsA
paboTa CTy4eHTOoB

OpraHunsaumoHHasi CTpyKTypa NeKUMOHHOrO 3aHATUS:

1. dopmMynupoBka TeMbl, MOCTaHOBKA NpobBsIeEMHOro Bonpoca

2. Pa3bsiCHEHNE TEOPETMYECKMNX U NPAKTUYECKMX BOMPOCOB A5 PELLEHUS NOCTaB-NIEHHOM NpPo-
onembl

3. KOHKpeTHbIE NpUMEpPLI PELLEHNS NOCTABMIEHHbIX BONPOCOB

4. BoiBOAObI

5. dopmynupoBka 3agaHus 4ns CaMoCTOATENBHON paboThl

OpraHusaumoHHasi CTpyKkTypa nabopaTtopHOro 3aHATUS.

1. dopmynupoBKa Lenn 3aHATnA

2. ObcyxaeHne TeopeTUyeckmx OCHOB TEMbI, ONPOC CTYAEHTOB

3. BbinonHeHne paboThl

4. [MpoBepka BbINOSTHEHHbIX 3a4aHUN

5. BbiBOAbI

TekyLwmim KOHTPONb NPOBOANTCS MyTEM YCTHOrO onpoca CTyaeHToB, 00CyXaeHus matepuana
AnNs caMOCTOATENbHON paboThl, BLINOSTHEHNSA KOHTPOSbHbLIX PaboT. M3y4YeHMe OCHOBHbLIX U O0-
NOJSTHUTENbHbIX NUTEPATYPHbIX UICTOYHUKOB; paboTa C KOHCNEKTaMM NEKUNIA; BbINOSNIHEHUE 3a-
OaHUN TeKkyLLen aTtTecTaunmn; TEKYLLMN KOHTPOSb YCNeBaeMocCTH

15. NepeyeHb OCHOBHOW U AOMONTHUTENBLHOM NUTepaTypbl, PeCypCcoB UHTEPHET, HeobXo-
AUMBIX AN OCBOEHUA OUCLUNIIUHBI

a) OCHOBHas nutepartypa:

Ne n/n MCTOYHMK
NoHyapos E.[N. TeopeTnyeckme 0CHOBbI HeopraHndeckom xumnn / E.I". ToH4apos,
1. KO.MM. AdwmHoreHos, B.HO. KoHapawwH, A.M. XoBus. — BopoHex : V3pgaTenbckuii

gom BI'Y, 2014. — 589 c.

MudTaxosa, H.L. O6wasn n HeopraHnyeckas xumusi. Teopusi n npakTuka : ???? yyebHoe nocobue /
2. MwndTtaxoea H.LU., MeTtposa T.I. — Mockea : KHUATY, 2018 .— 308 c. — Ob6was n HeopraHmyeckasi
xumuns. Teopus 1 npakTvka [ONekTpoHHbIN pecypc]: ydebHoe nocobue / H.W. MudTaxosa, T.M. MNeT-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3685&TERM=%D0%9C%D0%B8%D1%84%D1%82%D0%B0%D1%85%D0%BE%D0%B2%D0%B0,%20%D0%9D.%D0%A8.%5B1,1004,4,101%5D&LANG=rus

poea - KasaHb : MWapgatensctBO KHUTY, 2018. — ISBN 5-7882-2345-2 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785788223452.html>.

OeynuuyaHckasn, H.H. O0wasa n HeopraHuyeckas xumus : ???? moHorpadusa / [OsynuyaHckas H.H.,
Epmonaesa B... — Mockea : MI'TY um. H.Q. BaymaHa, 2018 .— 463 ¢c. — O0wasn un HeopraHuyeckasi
3. Xumus [ONeKTPOHHbIN pecypc]: yyebHoe nocobue ans TexHnyeckux By3os / H.H. [ABynunyaHckas, B.U.
Epmonaesa - M. : UspgatensctBo MITY wum. H. 3. baymana, 2018. — ISBN 5-7038-4767-1 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785703847671.html>.

0) fjononHUTenbHag nuTeparypa:
Ne n/n NcToYHMK
XayckpodT K. CoBpemeHHbIn Kypc obuien xumun: B 2 T. / K. XayckpodT, 3. KoH-

4| cra6n. — 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, Jlabopatopus 3HaHumn, 2015. — 607 c.

7 MpmHBya H. Xumusa anemenToB: B 2 1. T.2/ H. 'punBya, A. OpHwWwo; - 3-e nsg. — M.:

BuHowm, Jlabopatopus 3HaHumn, 2015. — 670 c.

B) MH(pOpMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (orunaneHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc
8 National Center for Biotechnology Information /US National Library of Medicine
' (http://www.pubmed.com).
9. OBbC 3AnekTpoHHas 6ubnmoTteka TexHmnyeckoro By3a. — URL: http://www.studmedlib.ru
10. | www.plib.ru/library/
11. | www.lib.vsu.ru — 3HB BI'Y

16. NMepeyeHb y4e6HO-MeTOANYECKOrO oGecneyeHns AnsA caMoCTosATeNIbHON pa6oThl

Ne n/n McTouHUMK
1 AcbumHoreHos 0. M. Xumung 6rnoreHHbix anemeHToB / KO. . AduHoreHos, E. I'. [oH-
yapos, A. M. XosuB, U.A. BycbirnHa. — BopoHex : WML BI'Y, 2010. — 438 c. 3 [oHyapos E.I.
> O6was xumusa / E.I". NoHyapos, FO0.11. AduHoreHos, A.M. XoBuB. —
BopoHex : M3a-Bo BopoHex. roc. yH-Ta, 2010. — 401 c.
3 www.lib.vsu.ru — 3HB BI'Y

17. O6pa3oBaTesfibHble TEXHONOINMU, UCNOJSIb3yeMble NpU peanusauuum y4ebHown agucum-
NSIMHbI, BKIKOYasi AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorun (AOT, anekTpoHHoe
ob6y4eHue (30), cmewaHHOe 06y4eHue):

1. YUTeHune nekuuni ¢ UCNoNbL3oBaHMEM Cnana-npes3eHTaummn.

2. N'HopMaLMOHHO-KOMMYHUKaLMOHHbIE TEXHONOMMN (KOHCYNbTauun npenogasaTens yepes Te-
mMaTnyeckme  ¢Gopymbl U BebuHapbl C  MCMOMb30BaHMEM  ANEKTPOHHOM  MHOPMAaLMOHHO-
obpasoBatensHon cpeabl PrE0Y BO "BI'Y" - O6pasoBartenbHbIn noptan «ONeKTPOHHbIA YHUBEPCUTET
BI'Y» (www.moodle.vsu.ru).

3. MHdopmaumnoHHble TexHonorum (goctyn B IHTepHeT)

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

18. MaTepmnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

MynbTumeaniiHaa TexHuka. CtaHgapTHoe obopyaoBaHue nabopatopun npakTrukyma no oduien n Heop-
raHN4YecKom XMMun — nabopaTopHble CTOSbI, BbITAXKHbLIE CUCTEMbI, SNIEKTPOHHbIE BECHI, CYLLUUIIbHbIE
LKadbl, KOMMNbIOTEPLI, TabopaTopHas Nocyaa, XMMUYeckne peaktmebl U T. N. B Tom yucne:

baHga 4-x mecTHasa BoadHas
Ouctunnatop

Buguctnnnartop

Becbl nabopaTtopHsble JIB-120A
Becbl «Ohaus»

MarHutHasa mewanka



https://www.studentlibrary.ru/book/ISBN9785788223452.html
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KpnoTepmocTaT XULOKOCTHOM

Meyb TpyGuartas M-1.4-40
PH-MB meTp

CnektpodotomeTtp CP-2000-02

dotomeTp KOK-5M

KOMI'IbI‘OTepHaFI namMepuTtersibHada cuctema L-micro ¢ gatymkamu pH, TemMmneparypbl, ONTUYECKOW MMOTHO-

CTW.

19. OueHou4HbIe cpeacTBa AN NPOBeAEHUA TEKYLLEN U NPOMEXYTOYHOM aTTecTauum

AepxaHnem cnenyrwmnx pasgenos ANCUUNIIUHDbIL

MopsiAoK OUEHKM OCBOEHWUsi obyvarmmuncss y4ebHoro martepuana onpeaensieTcsi co-

HanmeHoBaHue pasge- Muankatop(bl) oo-
Ne pasn A P(e1) A OueHouHble cpea-
n/n na gucuunnuHel (mogy- KomneTeHuwns(un) CTWXKEHUSI KOMMe- cTBa
ns) TEHLMK
OlK-1.2 Ncnonbay-
€T OCHOBHbIE ecTe-
CTBEHHOHAaY4YHblE
OmMK-1 y
NOHATUA N MEeTOoAbI
CnocobeH ncnonb3oBaTb U .
Xumus B cucteme ecrte- nccnegoBaHumn nNpu
NPUMEHSATb pyHOAMEHTanbHbIe
CTBEHHbIX Hayk. OcHoB- pelueHun npodec-
M NpUKnagHble MeguunHCKue, Komnnektbl KM
Hble noHsTMsA. PyHaa- CUOHanbHbIX 3a4au
€CTeCTBEHHOHay4YHble 3HaHMWs AN TEKYLWMX U
1. | MeHTanbHbIe 3aKOHb! ¥ OISl NOCTaHOBKU U peLleHuns NPOMEXYTOYHbIX
Teopum  xumumn. Cre- P OlK-1.3 . UNHTep- P yTo
CTaHOapTHbIX U UHHOBALWOH- aTtrectauumn
XUOMETPUYECKNE  3aKO- _ | npeTupyet pe3synb-
HbIX 3aga4y npodeccrmoHarnbHoM
Hbl XUMUWN. TaTbl eCTECTBEHHO-
[esaTenbHOCTH
Hay4HbIX Uccrneno-
BaHWI NPU peLLeHnn
npodeccnoHarnbHbIX
3aga4
CtpoeHune atoma. [le-
P 9 Komnnektel KUM
pPUOONYECKUIA 3aKOH WU [N TeKkyLLMX 1
2. nepuognyeckas cucTe- OlK-1 OlK-1.2, OlK-1.3 y
NPOMEXYTOYHbIX
Ma oanemeHtoB [.W. 9
aTTecTtauun
MenpeneeBa
OriK-1.2, OrK-1.3 Komnnektol KUM
Teopusa XUMUNYECKOWN NS TEKYLWMX U
3 P OmMK-1 yul
CcBA3N DOMEXYTOUHbIX
rrectayum
OlK-1.2, OlNK-1.3 KomMnnekTbl Kum
O6wwre 3aKOHOMEPHO- ONS TeKyLWmnx n
4 | cTU npoTeKaHus Xumu- OllK-1 NPOMEXYTOYHbIX
YeCKMX peakuni. aTTecTtayun, npak-
TU4Yeckoe 3aJaHue
OrlK-1.2, OlK-1.3 KomMnnekTbl KUM
ONS TeKYLLMX 1
5 PacTteopbl OriK-1 NPOMEXYTOUHbIX
aTTecTauun, npak-
TU4Yeckoe 3aJaHue
OrlK-1.2, OlK-1.3 Komnnektbl KM
OkucnuTenbHo - BOC- NS TeKyLUMX 1
6 CTaHOBUTENbHbIE peak- OriK-1 y
NPOMEXYTOUHbIX
Luun. SneKkTponus. o
aTtTecTtayumn
OlK-1.2, OlNK-1.3 Komnnektsl KM
NA TEKYLLNX W
KomnnekcHble  coegu- A yul
7 OrlK-1 NPOMEXYTOYHbIX
HeHusa 9
aTtrectauumn
8 Xapaktepuctuka  ane- OMK-1 Or1K-1.2, OlNK-1.3 Komnnekrtsl KUM
MEHTOB N WX COeAuHe- AN TEKYLLMX U




HanmeHoBaHue pasge- WHankaTop(bl) go-
na gucuunnuHel (mogy- KomneTeHuusi(n) CTWDKEHUS KoMne-
ns) TeHUMn

Ne
n/n

OueHouHble cpea-
cTBa

HUN NPOMEXYTOUHbIX
aTtTecTauum

Ok3ameH: lMepeyeHb
[MpomexyToyHasa aTTecTauns BOMPOCOB (TecT,
dopma KOHTPONs — aK3aMeH KWUM), npaktnyeckne
HaBbIKA

20. TunoBble OUEHO4YHble cCpeAcTBa U MeToAuYeckMe MaTepuansl, onpeaensirowume npo-
Leaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOIb YCNeBaeMoCcTu

KoHTpornb ycneBaeMocCTv No AUCLMMINHE OCYLLECTBNSETCS C MOMOLLBIO CReayoLmx OLEeHOYHbIX
cpeacTs:
1. Texkywas aTTectaums

MpyMepHbIN NepeveHb BOMPOCOB AN TeKyllen atTectaumm

1. ®yHOoameHTanbHble TEOPUM U 3aKOHbI XUMUWN: aTOMHO-MOJEKYNSAPHAs TEOPUS; 3aKOH COXPaHEHMs MaccChl U
aHeprun; lNeprnognyecknii 3aKoH; TEOPUST XMMUYECKOTO CTPOEHNS.

2. CoBpeMmeHHasi XxMMuyeckash aToMucTuka. AToM, Mornekyna, kpuctann. [MpocTble u CroXHble XuMu4ye-
Ckune coegmHeHus. Pasa kak HoCMTeNb CBOWCTB BELLEeCTBa, He 0bnagaroLwero MoneKkynspHom CTPYKTYPOW.
AnnoTtponusa n nonumopdunam.

3. CrexvomeTpryeckme 3akOHbl XUMUK (3aKOH MOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH KPaTHbIX OTHOLLEHMWN).
OrpaHnYeHHbI XapakTep U rpaHuLbl MPUMEHUMOCTN CTEXMOMETPUYECKNX 3aKOHOB.

4. PasBuTue npegcTaBneHnii 0 ctpoeHuun atoma. lNnaHetapHasa mogens Pesepdopaa. Teopusa Bopa.

5. OcCHOBbI KBaHTOBO-MEXaHWYECKOro OMUCaHWsi CTPOeHus aToma. KopnycKynsipHo-BOSHOBasi npypoaa
anekTpoHa. ATomHasa opbuTane. KBaHTOBbIE Yncna.

6. OcHOBHble NpaBuna 3anofiHeHUs opbuTanen anekTpoHamu (MPUHLMN HauMEHbLUEN SHEPrMKn, NPaBUIo
KneukoBckoro, npuHuun MNaynu, npasuno XyHaa).

7. Tlepuogmnyecknin 3akoH .. MeHgeneeBa, ero coBpeMeHHasa hopMynupoBka n pumsmyecknii cmbicn. CTpo-
€eHMe Nepruoanveckor CUCTEMbI ANIEMEHTOB. 8. Xumnyeckas CBsi3b, €6 OCHOBHbIE XapaKTepUCTUKM (3Hep-
rMs, OnnHa, HanpaBreHHOCTb).

8. [lpencraBneHne o0 MOHHOW CBSA3MW.

20.2. Tekywmn KOHTpOsb ycneBaemocTtu Mpumep npakTnyeckMx 3agaHum

1 3agaHue. OnpedenuTb COCTaB KOHLEHTPUPOBAHHOW CEPHOW KUCNOThLI, MMEILEeNCcsS B na-
bopartopmu, C NOMOLLbLIO apeoMeTpa U, NpoBeasi HeoOXoauMble pacyeThbl, NpurotoButb M3 Hee 100
M1 pacTBopa C MacCOBOW JOMen KUCAOThbl, yKasaHHOW npenogasaTtenem. B npucytctBum npenapa-
TOpa W3MEepUTb NIIOTHOCTb MOSYYEHHOr0 pacTBopa M CPaBHUTb €e 3Ha4yeHue C npencTtaBfeHHbIM B
Tabn. PaccunTtath owmnbKy onpegerneHms. Yem oHa MOXeT ObiTb Bbi3BaHa?

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

2. 3apgaHnue. Paccuntatb 06bemM 98%-How cepHou KMcrnoThl (p =84,1r/mMn) ANA NPpUroToBreHus: a)
200 mn 84,3% pactBopa (p = 77,1 r/mn); 6) 400 mn 0,01H pactBopa (p= 1r/mn).

Kputepun oueHku:

Kputepuamm oueHnBaHna koMmneTeHuni (pe3ynbTaToB) ABMASIOTCA:

- NOAroTOBKa K 3aHATUIO (OhopMneHne 3aHsaTusa B paboyen TeTpagn B COOTBETCTBUN C METOAN-
YECKUMU pEKOMEHZALMAMK);

- OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA U codepKaHuio nabopaTtopHon paboTbl;



- aKTUBHOCTb N CaMOCTOATEJ1IbHOCTb MNMPW BbINOJTHEHNN 3a4aHUA;

- OCbOpMJ'IeHI/Iﬂ pe3ynbTatoB B COOTBETCTBUN C METOANYECKMMU pEeKOMEeHOaUNAMMU;

- YMEeHNne aHanmM3npoBartb, OGCy)Kﬂ,aTb nony4vyeHHble pe3yrbTaTtbl 1 CaMOCTOATES1IbHO cbopmynm-
poBaTb BbiBOAbI.

PaboTa cunTtaeTcs BbINONTHEHHOW U 3a4TEHHOW, ecnu CTyAeHT B KOHUE 3aHATUA npeacrtaBuil oT-
4eT B COOTBETCTBUM C MeTOONYECKMMU pEKOMEHOAUNAMN.

20.3. NMpomexyTo4yHan aTTrecTaums

NpuMepHbIN NepeYyeHb BONPOCOB K 3K3aMeHY:

1. dyHOoaMeHTanbHble TEOPUM M 3aKOHbI XUMWUK: aTOMHO-MONEKY sipHas TEOPUST; 3aKOH  coxpa-
HEeHWUsi Macchbl U aHeprun; NepnognyecKknin 3akoH; TEOPUst XMMUYECKOTO CTPOEHUS.

2. CoBpemMeHHasi xMMmn4yeckasi aToMmctuka. ATom, Monekyna, kpuctann. [pocTble u crnox-
Hble XMMnyeckne coeanHeHms. ®asa kak HOCUTENb CBOMCTB BELLECTBA, He 0bnaaatowero Monekynsap-
HOW CTPYKTYpoW. AnnoTponus 1 nonmMmopgunsm.

3. CtexnomeTpuryeckme 3akoHbl XMMUM (3aKOH NOCTOSIHCTBA COCTaBa W CBOMCTB, 3aKOH KpaTHbIX
OTHoLeHMI). OrpaHMYeHHbI XapakTep 1 rpaHnLbl NPUMEHUMOCTM CTEXMOMETPUYECKNX 3aKOHOB.

4. Pa3BuTne npeacTaBneHnn o ctpoeHmn atoma. NnaHetapHas mogens Pesepdopaa. Teopus
bopa.

5. OcHOBblI KBAHTOBO-MEXaHMYEeCKOro onucaHusi CTpoeHusi aToma. KopnyckynsipHo-BONHoOBas
npupoaa anekTpoHa. ATomHas opbuTtans. KeaHToBble Yncna.

6. OcHOBHble MpaBuna 3anofHeHuUs opbuTanen anekTpoHaMmy (NPUHLMN HaUMEHbLUEN
3Heprun, npaeuno Kneukosckoro, npuHumn MNaynu, npasuno XyHaa).

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

8. Xummnyeckasi cBsi3b, €e OCHOBHbIE XapaKTEPUCTUKUN (IHEPrUs, ANMHA, HanpaBeHHOCTb).
9. MNpencraBneHne 0 NOHHOM CBA3N.

10. KoBaneHTHas cBsi3b: OOMEHHbIN N OHOPHO-AKLENTOPHLIN MeXaHN3Mbl 0Opa3oBaHuWs; CBOWM-
cTBa cBA3u. [1peacTaBneHne o KpaTHbIX CBA3SAX.

11. M'vBpmansauunsa atomMHbIX opbuTtanen. Tunbl rMbpuamMsaumm n reomeTpusa Mmonekyn (Ha npume-
pe coeauHeHun ¢ sp-, Sp2-, sp3- rmbpuansaumen opbutanen LeHTpanbHOro ato-ma).

12. MeTannu4yeckasa ces3b. Pr3nyeckme CBOMCTBA NPOCTLIX U NEPEXOOHbIX MeTannos, obycnos-
NeHHble 0COBEHHOCTAMU XMMUYECKON CBA3U B HUX.

13. BogopogHas cBA3b.
14. MexmonekynsapHoe B3anmogencTtame (cunsl BaH-gep-Baanbca).

15. CoeanHeHnst NepBoro u Bbiclwero nopsigka. KomnmnekcHble coeguHEeHUS U OBONHbIE COSN.
HomeHknaTypa KOMMMAEKCHbIX COeANHEHWIA.

16. Knaccudukaumst KOMNIEKCHbIX COeaUHEHUIN. YCTONYNBOCTb KOMMNeKcoB. KOHCTaHTa HECTON-
KOCTW.

17. TepMoaMHaMMYECKe CUCTEMbI: OTKPbITbIE, 3aKPbITbIE, M30NMPOBaHHbIE. PYHKLMM COCTOS-
HUS. BHYTpeHHsis SHeprus, aHTanbnus. Nepeoe Hayano TepMoanHaMmUKK.

18. Tennosble 3P PEKTLI XMMUYECKMX peakunin. 3akoH ecca n cneacTBus n3 Hero.

19. OHTponua. CeoboaHas aHeprusa [Mb6ca. TepmognHaMmnyeckuin KpuTepuin HanpasneHHOCTH
XMIMUYECKOro npoLecca.

20. O6paTumble 1 HeobpaTUMble XMMUYeckne peakunn. CoCToAHNE XMMNYECKOTO paBHOBECHS.
KoHcTaHTa paBHoBecus. MNpuHumn Jle - WaTense.

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

22. BnuaHne TemnepaTypbl Ha CKOPOCTb peakuun. MNMpasuno BaHT-MNodda. YpaBHeHne AppeHny-
ca. JHeprvsa akTuBaumm peakummn.

23. Katanus. MNMpuvHumMn gencTena katannsaTopoB U MHIMOUTOPOB.

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



25. HeHachbllLEeHHbIe, HacbILLEeHHble, NepechllleHHble pacTBopbl. Cnocobbl BblpaXKeHWs1 KOH-
LieHTpaLuM pacTBOPOB.

26. Teopus aNeKkTpoONUTUYECKON MoHM3aLmn. CTeneHb 1 KOHCTaHTa noHm3aumn. CunbHble U chna-
Oble anekTponuTbl. 3oToHMYeckuin koadppuumneHt BaHT-INodda.

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

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

29. N'mpponua conen. PakTopbl, BAMSIOLWNE HA CTENEHb MMAPONN3a COSN.
30. MNMpounsBeaeHne pacTBOPMMOCTU. YCroBus 06pa3oBaHus 1 paCTBOPEHMSA OcafkKa.

31. OKMcNUTENbHO-BOCCTAHOBUTESbHbIE peakumn. CTeneHb OKUCIEHUS. TUNUYHbIE OKUCITUTENN
n BocctaHoBuTenn. MeTtoa anekTpoHHoro 6anaHca. Metog nonypeakumi.

32. CTangapTHble anekTpoaHble NoTeHuuansl MeTannos. Pag HanpskeHun meTansos.
33. OnekTponua pacnnasoB U BOOHbIX PACTBOPOB COJSIEN.

34. MeTannbl n HemeTannbl B nepnognyeckon cucteme. Obwme cBOMNCTBa METAsSIOB.
35. O6wme cBoncTBa HEeMeTansos.

36. Booopoga. NonoxeHne B nepnoan4veckon cucteme, msnyeckne n XmMm4eckne CBOMCTBA.
MeToabl nony4eHns Bogopoaa.

37. LlenoyHble meTannbl. XMMMYeckne CBOMCTBa U MeTOLbl MOMYyYEHMS.
38. AnOMUHUI: NONy4YeHNE, XUMUYECKNE CBOMNCTBA, BaXKHENLLNE COEANHEHMS.
39. XKeneso: nony4yeHne, XMMnU4YeCckne CBOMCTBA, BaXXHENLLNE COEANHEHWS.

40. dusnyeckne N xMMU4eckme CBONCTBA yrnepoaa u kpemuusi. OKkcuabl yrrepoaa v KpemHus.
YronbHasi KUcrnoTa u ee Conu.

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

42. XuMmmnyeckmne CBOMCTBA KUcropoaa 1 03oHa. MeTtoabl nonydeHus Kucnopoaga.

43. lNepokeng Bogopoga. Okcmabl N NePOKCUAbl aKTUBHBIX METassoB.

44. Cepa, okcnabl cepbl. CepHasi, cepHUCTas, cCepoBOo4OPOAHAst KUCMOThI U UX COJN.

45, O6wasn xapakrepucTtumka ranoreHoB. OcobeHHoCTN xumnn propa.

46. anoreHoBOOOPOAHbIE KUCNOTLI U UX conu. Kncnopoacoaepkalime KACNOoTbl Xropa U nx

COIn.
YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmupo- LLikana oueHok
BaHHOCTU
KOMNEeTeHUnn

BcectopoHHne u rnybokue 3HaHua yvebHoro maTepuana, | [losbiweHHbIl Omnuy4Ho
NpeayCMOTPEHHOro Nporpammoin; nofHble, OBOCHOBaHHbIE OTBETHI YPpO8€EHb
Ha Bce Bonpocbkl. OTBET COOTBETCTBYET B MOSIHOW Mepe BCeM nepe-
YUCITEHHBIM KOMMETEHLMSAM.

MonHoe 3HaHWe y4yebHOro MaTepuana, nNpegycMoTpeHHoro | ba3oesbil ypo- Xopowo
nporpamMmoni; oTBeT 0OOCHOBaH, aprymMeHTUMpoBaH, HO [JOMyLLEHbI 8€Hb
OLIMOBKN M HETOYHOCTMU, KOTOPbIE MCMPAaBIieHbl NOCMe 3aMedyaHun npe-
nogasatens. OTBET COOTBETCTBYET HE MOSIHOMY OCBOEHMIO KOMMETEH-
LINA.

3HaHMe OCHOBHOro y4ebHOro marepuana, npegycMoTpeH- lMopozosnsili  |YOoenemeopumerbHO
HOro MPOrpamMMom; OTBET HenorsHbIA, 6e3 000CHOBaHUN, 06 BbSCHEHN, Ypo8eHb
C OLWMBKaMu, KOTOpble YCTPaHATCA MO AOMOSNIHUTENbHBIM BOMpPOCaM
npenogasaTtens. [Noka3biBaeT HeOOCTAaTOMHOE BrageHne KoMneTeHum-
AMMU.

3HaHMA HecucTemMaTudeckue, OTpPbIBOYHbIE; B OTBeTax Ao- - Heydoenemeopu-
nyLLeHbl rpybble, NPUHLMNNanNbHbIE OLNOKK, KOTOPLIE HE YCTPaHSAOTCS mersibHO
nocrie HaBoAsLMX BonpocoB npenofasatens. OTka3 ot otBeTa. Kowm-
neTeHLMN He OCBOEHbI.

20.3 ®oHA OUEHOYHbIX cpeacTB Cc(hPhOopMUPOBAHHOCTU KOMMNETEHUUUA CTYOEHTOB, pPeKo-
MeHAyeMbIN ANnA NpoBeAeHUA ANarHOCTUYeCKUX paboTt



MepeyeHb 3agaHum Ans NnpoBepku cchopMMPOBAHHOCTU KOMMNETEHL UM
1) TecToBble 3agaHus:)

Tecm 1

BaneHTHOCTb pocdopa B Morniekyne opTodpoCchOpHON KMCMNOTbI paBHa:
1) +3; 2) 4; 3) -3; 4)5

OtBerT: 4

Tecm 2

CoegnHeHne ¢ MIOHHOM XMMNYECKOW CBSA3bIO:

1) HCI; 2) CsF; 3) Oy; 4) SiO;

OTBeT: 2

2) cMTyauMOHHble 3aaHNsA C pa3BEPHYTbIM OTBETOM CIOXHbIE

Hanbonblee ocmMoTMYeckoe gaBneHne MMeeT BOOHbIN pacTBOp C KoHueHTpauuen 0,1 monb/n:
1) CaCly; 2) 'miokoaa; 3) Caxapoasa; 4) NacCl

OtBeT: 1. OcmoTUYeCKoe AaBreHne 3aBUCUT TONbKO OT KOHLEHTpauuK. [Moko3a n caxaposa
ABMAOTCA HEANEKTPONMTamMu T.e. He pacnagatotca Ha noHbl. NaCl auccouumpyeT Ha 2 noHa,
CacCl,, Ha Tpu noHa. Yem 6onblle ByaeT YacTuvu, TEM Bbille OCMOTUYeCKoe aasneHune. Cnego-
BaTesibHO, BogHbIn pactBop CaCl, 6ygeT cosgaBaTh H6orblliee 0CMOTUYECKOE AaBneHue.

3) cuTyaLMOHHbIE C pa3BEPHYTHIM OTBETOM MPOCTLIE)

1. BogHbIN pacTBOp Xfiopuaa HaTpusi UMeeT 3HadeHune pH=7. lNMouyemy?

OT1BeT: aTa cosb, 06pa3oBaHHOE CUNbHBIM OCHOBaHMEM U CUSIbHOW KUCIOTOW, TMAPONN3y He
noaBepraeTcs, T.K. B IEBOM YaCTU YpaBHEHUSA 3TON peakunm HaxoanTcs ManoanccoummpoBat-
Hoe coeguHeHune (H,O) 1 xnmmyeckoe paBHOBeECUE CMeLLaeTCa B CTOPOHY UCXOAHbIX BELLECTB.

2. Yem oTnnyaeTtcsa peakums AMCNPONopLMOHNPOBAHNSA OT BHYTPUMOINEKYNSPHON OKUCINTESb-
HO-BOCCTaHOBUTENbHOWN peakunmn?

OTBET: B peakumm aucrnponopLUnoHMPOBaHUS OKUCNIUTENEM U BOCCTAHOBUTENEM ABNAETCS OAWNH
N TOT e 3feMeHT. A BHYTPUMONEKYISPHOM peakuumn OKUCNUTENb U BOCCTAHOBUTENb B pa3sHbIX
aTtomax.

4) 3apaHus, TpebytoLlero KOpoTKOro oTeeTa

1. BellecTBO, M3MEHSIOLLEE CKOPOCTb XMMUYECKOW peakummn 1 He pacxoayroLlleecs B npouecce
B3aMMOOenCcTBUA, 3TO
OTtBeT: kaTanusaTop

2. YpaBHeHme AppeHmyca OonncbiBaeT 3aBUCUMOCTb CKOPOCTU XUMUYECKOWN peakunn ot

OT1BeT: TemnepaTtypbl

CTpyKTypa, KpuTepum U LWKanbl OLleHNBaHUA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca GannbHasa Wwkana:
1) 3aKkpbITble 3aaHUs (TECTOBLIE, CPEAHUIN YPOBEHb CITOXHOCTW):
e 1 6ann — ykasaH BEpHbI OTBET;
e (0 6annos — ykasaH HEBEPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
2) OTKPbITbIE 3a4aHu1S (TECTOBbIE, NOBbILUEHHbIN YPOBEHb CITOXXHOCTU):
e 2 Hanna — yka3aH BEpPHbIN OTBET;
e (0 6annos — ykasaH HEBEPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
3) OTKpbITbIE 3a4aHUS (MUHU-KENCbI, CPEAHUA YPOBEHb CIOXHOCTH):
e 5 6annoB — 3agaHue BbINOSIHEHO BepHO (MONyYeH MNpaBuibHbIA OTBET, OOOCHOBaH
(aprymeHTMpoOBaH) xo4 BbINONHEHUs (Npy HEO6X0OUMOCTN));




e 2 BGanna — BbINONHEHWE 3aJaHNs COOEPXUT He3HauYUTernbHble OWMOKX, HO MpuBeneH
NpPaBumbHbIN  XO4 pacCyXOeHWWn, WnNu nosiydeH BepHbIn OTBET, HO OTCYTCTBYeT
o6oCHOBaHME xoda €ero BbINOMIHEHUA (ecrniv OHO ObIo HeobxoguMbiM), UNK 3agaHve
BbIMOJSIHEHO HE MOMIHOCTbIO, HO MOfyYeHbl MPOMEXYTOYHbIE (YacTUYHbIE) pe3ynbTaThl,
oTpaxarLune NpaBUNbHOCTbL XOA4a BbINOSIHEHUA 3aaHus, Unu, B criydae ecrnv 3agaHuve
COCTOUT U3 BbINOSIHEHNSI HECKOMBbKNX noa3agaHun, 50% KOTopbIX BbINOSTHEHO BEPHO;

e 0 GannoB — 3agjaHue He BbIMOSIHEHO WAWN BbINOIHEHO HEBEPHO (XO4 BbIMOMHEHUS
OLNBOYEH UM COAEPXKUT rpydble OWMOKM, 3HAYMTENBHO BRMSIOLMNE HA AanbHenWwee ero
n3yyeHue).



