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Pabouas mporpamma qucuuiuinHbl «Penienne 3a1a4 B Kypce HEOpraHMUeCKOM XUMUmn» /
coctaBurens Ksapos A.A. 2018 - Hansuuk: KBI'Y, 50c.

Pabouas mporpamma mpeaHa3HadeHa Ui MPENOJaBaHHUs AMCUUIUIMHBI BapUaTHBHOM
YaCTH MAaTEMaTHMYeCKOTO M €CTECTBEHHOHAYYHOTO LHMKJIA JUCHUIUIMHBI M KypChl TO BBIOOPY
CTYyIEHTOB O4YHOU (opmbl 00ydyeHHss 10 HampaBieHHIO 1oAroToBku 04.03.01 «Xumus»
(Heopranmyeckass XuMHsi U XUMUSI KOOPAMHALMOHHBIX COEIMHEHMM) (XUMHS OKpY)KaroIlen
Cpelbl, XUMHUECKas FKCIIEPTH3a U SKOJIOrnueckasi 0e301acHoOCTh) B 1cemecTpe.

PaGowas mporpamma cocraBieHa ¢ y4eToM (erepasbHOTO  TOCYIapCTBEHHOTO
00pa30BaTEIILHOTO CTAHJAPTa BBICHICTO OOpa3oBaHUs IO HampaBieHHIO ToaroToBku 04.03.01
«Xumus» (Heopranmueckast XuMHsi 1 XUMHSI KOOPAMHAIIMOHHBIX COEAMHEHUN), YTBEPKICHHOTO
npukazoM MuHucTepcTBa Hayku U oOpazoBanust Poccuiickoit @enepaunu Ne 671 ot 17.07.2017
(3apeructpupoBano B Muntocte P® 02.08.2017 Ne 47644).
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1. ]_Ie.]'ll/l H 3a/1a4M OCBOCHUSA NUCHHUIIJINHBI.
HGHLIO OCBOCHUA JUCIUITIINHBI «Pelenue 3a1a4 B Kypce HEOPraHUIECKON XUMUN)):

-3aKpeIUICHHE TIOTy4aeMbIX (PyHIaMEHTaIbHBIX TEOPETUYECKUX 3HAHUM;
-IpUOOpETeHNE HEOOXOIMMBIX HABBIKOB TP PEIICHUH PACUETHBIX U HKCIIEPUMEHTAIBHBIX 33124
Ha (U3UKO-XMMHUYECKHE CBOHCTBA XHMHYECKHX JJIEMEHTOB W HUX COCIMHEHHWH Ha OCHOBE
nepuoandeckoro 3akona JI.11. Menneneesa;
- 3HAKOMCTBO C (PM3MKO-XMMHUYECKUMHU 3aKOHOMEPHOCTSMH TEUCHHS XHUMHYECKHX pPEaKIuid U
u3ydeHue 0a30BbIX TEOPETUYECKUX OCHOB TEPMOJMHAMMKH, XUMUYECKOM KUHETHUKH,
AJIEKTPOXMMUU U PELICHUE PacueTHBIX 33/1a4;
- OCYIIECTBJIEHUE MEXIPEIMETHBIX U KYPCOBBIX CBSI3€H B MPOLIECCE PELICHMs pacCUeTHBIX 3a/1ay;
- pa3BUTHE UHTEPECA CTY/IEHTOB K BHIOPAHHOW JUCIUIUIMHE, AKTUBU3ALUS UX CAMOCTOSTEIbHON
NeSITEIbHOCTH.
3agauu AMCUMILINHBI:
- paccMOTpeTb OCHOBHBIE METOJIbI W CIOCOOBI pELIEeHUs pacyeTHhIX 3a7ad Ha CBOMCTBa
XUMHMUYECKUX 3JIEMEHTOB U UX COEMHEHUN;
- paccMOTpeTb OCHOBHBIE TOHSATUS TEPMOJMHAMHKH, TEOPUU PACTBOPOB, KHUHETHKH,
AIIEKTPOXHUMUU U 3aKPEIUTh 3TU MOJIOKEHUS Yepe3 pellieHne pacyeTHbIX 3a/1a4;
- U3y4nTh cBOMCTBA A1eMeHTOB [ICXD u X coeNMHEHNI Yepe3 pelIeHre SKCIEPUMEHTAIBHBIX 1
pacueTHBIX 3a/1a4 B negaroruueckoid u Haydnol nesitenbHocTH (IIC «Ilenaror (megarornyeckas
NesITeIbHOCTh B c(epe IOUIKOIbHOIO, HAyalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CperHero
obmero oOpa3oBaHusi) (BOCIIUTATEb, YUUTENh)» YTBEPKIACHHBIN MprKkazoM Muntpyaa Poccun
oT 18 oxTs16pst 2013 1. N 544H)
2. MecTto qucuMiuinHbl B cTpykrype OIIOITI BO

Jucuunnuna «Perienue 3aqad B Kypce HEOPraHUUEeCKOH XUMHUM» BXOJUT B BapUATHBHYIO
gacTh Onoka Bl mgucnumiawH 1Mo BBIOOPY CTYACHTOB MPOQPECCHOHAIBHOTO ITMKJIA OCHOBHOM
00pa3zoBaTeIbHOM MpOrpaMMbl TI0  HAIMpPaBJICHUIO  MOJITOTOBKH 04.03.01 «Xumusa»
(Heoprannyeckast XuMus 1 XUMHSI KOO PIMHAIMOHHBIX COEIMHEHUN).

Hucuumnuna «Pemenne 3agady B Kypce HEOPraHMYECKOM XHMHH» COJEPKATEIbHO
B3aMMOCBS3aHa C JUCIUILTMHAMHU MaTEeMaTHYECKOT0 U €CTECTBEHHOHAYYHOTO IIUKJIA.

3HaHUs, YMEHUS U HaBBIKU, NPUOOPETEHHBIE B Mpollecce 0OydeHHUs PELICHUIO 3a7ad B

Kypce HEOPraHMYecKOM XMMHUHU HEOOXOIUMBbI JJisi IOCJEIYIOIIEr0o OCBOCHHUS JIPYTHX
XUMHYECKUX JTUCIUIUIMH.

N3yyenne maHHOW JUCHUIUIMHBI HAMpaBIEHO HA OCBOEHUE OOOOIIEHHBIX
TPYIOBBIX ()YHKIIHIA

I[IC «llemaror (memaroruyeckas IEATEILHOCTH B cdepe IOIIKOJIBHOIO,
Ha4YaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPEJHEro O0OIIero oOpa3oBaHMS)
(BocmuTaTeNb, YUUTENb)» YTBEPXKACHHBINM mNpukazomM Mwuntpyna Poccum ot 18
okTsiops 2013 1. N 5445 OT® - Ilemaroruueckas HOeSITEIBHOCTH TIO
MPOEKTUPOBAHUIO U peain3alui 00pa30BaTENbHOTO MpoIEecca B 00pa30BaTeIbHbIX
OpraHu3anusaX JOLIKOJbHOTO, HAYAJIbHOTO OOIIEro, OCHOBHOI'O OOIIET0, CPEIHEr0
oO1iero oOpazoBaHus

3. TpeGoBaHusi K pe3yJIbTATAM OCBOEHHS CO/IEP:KAHUS TUCIUITHHBL.
4.



[Iponecc M3ydeHus: TUCIUILIMHBI HAIIPaBIeH Ha (JOPMUPOBAHHE JIEMEHTOB CIICAYIOIINX
komrneTreHuu B cootBeTcTBUM ¢ GI'OC u OIIOII BO Ha nanHOMY HanpaBlIeHUIO:
npogeccnoHAIbHBIX KOMIIETEHIIUI:

IIK-1 CnocoGeH BbpIOMpaTh M HCHOJIB30BATH TEXHUUYECKHE CPEICTBA U
METOJBl HWCIBITAHUN IS PEIICHUS WCCICIOBATEIbCKUX 3a/lad  XHUMHYCCKOU
HAIPaBJICHHOCTH, TTOCTABJICHHBIX CIICIIHAIIMCTOM 00Jie€ BHICOKOW KBATM(UKAIIHH

B pe3ynbTaTte ycBOCHUS TUCIUTIIMHBI 00yUJaONTUHCS TOJDKEH:
3HaTh:

TpeOOBaHUs, MPEIBABISIEMbIC K KaYECTBY CBIPhSI, OCHOBHBIX W BCTIOMOTATEIIBHBIX
MaTepuaioB. HopMaTWBHBIC TIPaBOBBIC AaKThl W JIOKAJIbHBIC JOKYMEHTHI IIO
TEXHOJIOTUYECKOMY 00€CIIeYeHHIO POU3BO/ICTBA; MPaBHIa OPOPMIICHUS HAYIHOTO
oTyeTa, CTaThU WU JIOKJIada; TPEOOBAaHMS, MPEABIBISICMbIC K KAYCCTBY CHIPHS,
OCHOBHBIX M  BCIIOMOTATCIIbHBIX  MAaTEPHAJIOB,TEXHOJIOTHIO  IPOU3BOJICTBA;
o0opyIoBaHUE TA0OPATOPHH U MTPABHIIA €TI0 IKCIUTyaTallHuN

Ymern:

KamubpoBare mpuOOpsl aiisi  TpoBeACHHs J1ab0OpaTOpHOrO aHamM3a Mpod
(oOpasnioB) cheipesi U mnoaydadbpukatoB  [logroraBnuBaTh HCXOMAHOE CHIPhE,
OCHOBHBIE UM BCIIOMOTATEJIbHBIE MaTepuajabl C y4eToOM TpeOOBaHUN OXpaHBbI;
JIOCTOMHO TMPEACTABIATH PE3YIbTAThl IPOBEIEHHOTO UccienoBanus; Kanubposars
npuOOpsl A MpOBeeHUs J1abopaTopHOro aHanm3a Mpod (00pas3IoB) CHIPbS H
nonydpadbpukatoB  [logroraBimBath  UCXOJHOE  CHIphE,  OCHOBHBIE |
BCIIOMOTATEIbHbIE MaTEPUAIBI C YUETOM TPEOOBAHUN OXpaHbI

Baanern:

HaBBIKAMU TOJIFOTOBKH MHCTPYMEHTAPUS U XUMUYECKOU TTOCY/IBI IS POBECHUS
UCIIBITAHUN CHIPhS W TONy(aObpuKaToOB; MNpuUeMaMu JOBEACHUS PE3yJIbTAaTOB
UCCJCOBAaHUN /IO IIMMPOKOTO Kpyra Hay4yHOW OOIIECTBEHHOCTH; HaBBIKAMU
HCTOJIb30BAHUS TEXHUYECKUX CPECTB JJIs PEIICHUS UCCIEIOBATEIBCKUX 3a/1ay.

(IIC  «Ilemaror (memarormyeckas JACATEIBHOCTh B cdepe JTOMKOIBLHOTO,

HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPEeaHEro oOIero oOpa3oBaHMS)
(BocuTaTENb, YUYUTENb)» YTBEPKACHHBIN NpukazoM Muntpyna Poccum ot 18
okTsa0pst 2013 r. N 5440 T®d - A/01.6 Obmenenarornyeckas ¢pyakuus, A/02.6
BocnuratensHas nesarensHocth, A/03.6 PasBuBaromas aesrenabHOcTh, B/03.6
[lenarornueckasi AeATEILHOCTD MO peaU3alUU IPOTPAMM OCHOBHOTO M CPETHETO
o01mero oopa3oBaHwsl)

4.Conep:kaHue M CTPYKTYpPa THCIHUATLTAHBI
Tabnuya 1. Codeporcanue oucyuniunsl (Mooyns) « Pewenue 3aday 6 kypce HeopeaHuueckou
Xumuuy

‘ Ne ‘ HanmeHnoBaH ‘ Coaepikanue pasagesa Kon HanmeHnoBanu




pa3 ue KOHTPOJIMPY | € OLeHOYHOTr0
Aes | pasjesa/TeMbl eMou cpeacTBa
a KOMIIETEHI]
uu (um ee
4acTu)

1 2 3 4 5

1. | BBognas OO0uiue BOMpOCH TEOPHUH U METOIUKU I1K-1 KonTp.pabota
JAeKIuUs pelieHus 3aza4 B Kypce KomnokBuym

HEOpraHnyeckou xumuu. Pois u mecto TectupoBanue
3a1a4 B JTAHHOM Kypce.

MexnpeaMeTHble U KYpCOBBIE CBS3H

KaK JTMTaKTUYECKOE yCII0BUE

COBEPIICHCTBOBAHUS y4eOHOro

mpolecca IpU pelIeHuH 3ajad 1o

XUMHH.

OO0mue pexkoMeHJIaluu K PEIIeHUI0 U

0(hOpPMIICHHIO 3a]1a4.

2. | Tunsr u | bynyr H3J105KEHBI OCHOBHBIE IK-1 KonTp.pabota
HOMEHKJIaTypa | HOMEHKJIATyphl HEOPraHUYECKUX KomnnokBuym
HEOPraHUYECK | BEILECTB. Knaccudukanus WNHuTtepHer-
UX BEILECTB HEOPraHMYECKUX BEUICCTB: KHUCIJIOTHBIC TECTUPOBAaHUE

n  OcHOBHble THUApoKcHibl.  Comm.
KucnotHele ¥ OCHOBHBIE  OKCHIBI.
AMmdoTepHble TUAPOKCHIBI U OKCHJIBL
bunapHbie coequHeHus!.

3. | OcHoBHBIE Teopusi OCHOBHBIX Ta30BBIX 3aKOHOB. ITK-1 Kontp.pabota
MTOHATHS U | Beruncnenus cocraBa ra3oBbIX CMECEH, Komtoksuym
3aKOHBI 3aKOH HapLHAIbHBIX JIaBJICHU; WuTepHer-
XUMHH. pacueTHble (OPMYJbl Ha BBIYMCICHUSA TECTUPOBaHUE

XMUMHYECKHUX bopmyn BEIIECTB,
XMMHMUYECKUX SKBUBAJICHTOB U CIJIOKHBIX
BELICCTB; 3aKOH 3KBUBAJICHTOB.

4. | Crexuomerpuu | CocTaBieHUE YpaBHEHHM XUMHUYECKUX ITK-1 Kontp.pabota
€CKHE pacueThl | peaklUid U pacyeTsl N0 HUM. Pacdersl KomtokBuym
B XUMHHU 10 3aKOHY DKBUBAJICHTOB. WuTepHer-

TECTUPOBAaHUE

5. | Ctpoenue Teopernueckre OCHOBBI BBIYMCIICHUNA: ITK-1 Kontp.pabota
aTOMOB. SHEPrUU DJIEKTPOHOB, JJIMHBI BOJIHBI KomnokBuym
[leproguyecku | 2IEKTPOHOB, MacChl  JIEMEHTapHBIX WuTepHer-
71 3aKOH. | 4acTUll, IOPSAAKOBOIO HOMEPA JIEMEHTA TECTUPOBAaHUE
SBnenue (3akoH Mo3nu), SHeprus HOHU3AILMH,

PaAMoOaKTUBHO | OTHOCUTEIIBHOMN
CTH. SlIepHbIE | BNEKTPOOTPULIATENBHOCTH, 3apsna U
MIPEBPALLEHHUSA. | MACCOBOIO YMCJIa JIEMEHTa B MpoIiecce

pPaaroOaKTUBHOI'O  pacliaaa, nepuona

nojypacnajaa u cpenHei




MIPOJIOJIKUTEIBHOCTH HKUZHU

Paaron30TOIOB.
Onepretuka u | PaccmarpuBarorcs TEOPETUYECKUE ITK-1 KonTp.pabota
HaIpaBJICHUE | OCHOBbl  BBIYMCIEHUN  CTaHJAPTHBIX KomnokBuym
XUMHYECKUX TEIIOT ~ 00pa3oBaHUSI  BEWIECTB U WnTepuer-
MPOIIECCOB. TEIUIOBBIX  3(PPEKTOB  XUMHUUYCCKUX TECTUPOBAHUE
DNIeMEHTHI peakuuii. BerunciieHusi, 0CHOBaHHbIE Ha
XUMUYECKON B3aUMOCBSI3M BHYTPEHHEH OHEPrHUH H
TEPMOJMHAMH | DHTAJIbIUU. BpluncieHne W3MEHEHUs
KH. sHepruu [ubbca wu sSHTpomuu B

Pa3IMYHBIX XUMHUYECKHX  PEaKIHUsiX.

[Ipumenenue TEPMOJIMHAMUYECKHUX

byHKIMI L XapaKTEepPUCTUKH

peaKMOHHON CIOCOOHOCTH BEILIECTB.
Xumuyeckas TeopeTnueckue OCHOBBI XUMHYECKOH ITK-1 Kontp.pabora
KMHETUKa U | KHHETUKU U PAaBHOBECHUSL. KomnnokBuym
paBHOBECHE Bbluncnenuss CKOpPOCTH peaknuu 110 WNHuTtepHer-

KOHLIEHTpaLUsiIM pearupyroumx TECTUPOBaHUE

BEIIECTB. Onpenenenue  mopsika

peaxkiuu. Brruncnenue BpEMEHH

MPOTEKAaHUsI PEAKUUU IPU H3MEHEHUH

TEMIIEpaTyphl, ompeneseHue

TeMIepaTypHoro  kosbduinueHra u

SHEPIMM  AKTUBALIMH  XUMHUYECKOHN

peaknuu (mpaBwio Bant - Todda,)

ypaBHeHHEe AppeHuyca. BeruncieHus

MCXOJTHBIX u PaBHOBECHBIX

KOHILICHTPAllMi pearupyrolnux BeIleCTB,

KOHCTAHTbl PABHOBECHS PpEAKIUU 110

napruaibHbIM JABJICHUSIM.

OnpeneneHne  M3MEHEHUS  SHEPIUU

I'u66ca AG° peakiuyu 10 3HAYCHHUIO

KOHCTaHThl paBHOBecus K. Cmemenue

XMUMHUYECKOTO paBHOBecus (mpuHuuil Jle

- laTensbe).
Ob6mue OcHoBHbIE Croco0bI BBIPAKEHUS IK-1 Kontp.pabota
CBOMCTBa KOHLIEHTpaLuu pacTBOpOB. KomnokBuym
pacTBOpOB. PacTtBopumocCTs. OHepreTuka WuTepHer-
PacTtBopuMocT | pacTBOpeHMUs. TECTUPOBAHUE
b BEILECTB.
CaoiicTBa Omnpenenenne OCMOTHYECKOIO ITK-1 Kontp.pabota
pacTBOpOB JIABJIEHUs PACTBOPOB IO 3aKOHY BaHT — Komnoksuym
HeonekTposuT | ['odda. Berumcnenus naBnenus mapa, WNurepner-
OB. TEMIIEPATYPbl 3aMeEp3aHUsl U KHUIICHUS TECTUPOBAHUE

pPacTBOPOB HENIEKTPOJIUTOB (IIEPBBIA U
BTOPOIi 3aKOHBI Payis).




10. | CgoiicTBa Teopernueckue OCHOBBI pacuera IK-1 Kontp.pabora
pacTBOpOB HM30TOHUYECKOTO ko3¢ Purnmenrta KomnokBuym
JIEKTPOJIUTOB | PacTBOpa CUJIBHOIO 3JIEKTPOJIUTA IO Nurepuer-

OCMOTHYECKOMY JaBJIEHUIO PpPacTBOpA, TECTUPOBAHUE
[0 JABJICHUIO TIapa pacTBOPUTENSI Haj

pacTBopoM, o TTOBBIIICHUIO

TEMIIEpaTypbl KHUIICHUS PacTBOpa, IO

MOHWKEHUIO TEMITepaTyphl 3aMep3aHus

pactBopa. Brruncinenus CTENEHU

JMICCOLIMAIIMU DJIEKTPOJIUTA.

11. | IIpousBeneHue | BelunciaeHne KOHIEHTPALMM  HMOHOB IK-1 KonTp.pabota
PacTBOPUMOCT | MaJOpPaCTBOPUMOIO JIEKTPOJIUTA B €ro Konnoxsuym
. VYcnoBue | HaChIIIEHHOM pacTBope " B Nurtepuer-
BBITIAJICHUS MPUCYTCTBUU  OJHOMMEHHBIX HOHOB. TECTUPOBAHUE
ocajxa. Boruucnenne IIP  manopactBopumoro
Honnoe anekTponuTa. OmnpeneneHne yCIOBHUMA
MPOM3BE/ICHUE | BBIMTAJICHUS OCAJIKA.

BO/IBI. Omnpenenenre BOJOPOIHOTO TIOKa3aTes

Bopoponnsrnii | pactBopa. Berumcienne pH cuibHOrO

MOKa3aTeb. JNEKTPOJIUTA c y4eToM ero

IM'aaponus ko3 durmenta AKTUBHOCTH, pH

COJICH. Oydepubix pactBopoB. CocTaBiieHHE
MOJIEKYJIIPHO-UOHHBIX YpaBHEHUH
TUIPOJIN3A. Conel. Brruncnenune
KOHCTAaHTBl TUAPOJM3a U  CTENEHU
TUAPOJIN3A COJIEH.

12 | OxucnurenbHo | TeopeTnueckue OCHOBBI OBP. ITK-1 Kontp.pabota
- Hanpasnenune, DJC wu KOHCTaHTa KosnmokBuym
BOCCTAHOBUTEIl | OKHCIIUTEIbHO—BOCCTAHOBUTEIbHBIX WNurepHer-
bHBIC PEAKLIUH | PEaAKIIHil. Moutsipubie MacChl TECTUPOBAHUE

SKBUBAJICHTOB BEILIECTB B
OKUCIIUTEIbHO—BOCCTAHOBUTEIbHBIX
poleccax.

13. | Dnexkrpoxumu | YpaBHenue Hepucra. Psij crangapTHbIX ITK-1 Kontp.pabota
YECKUE 3JIEKTPOJIHBIX TMOTEHIMAJIOB METAJIOB. Komnokuym
CBOMCTBA lanpBannyeckue 3JIEMEHTBHI: WNurepner-
METaJJIOB onpenenenue OJIC ralbBaHUYECKUX TECTUPOBAHUE

sanemeHToB. Koppo3us wmeramioB u
METOAbl 3alUThl OT Hee. Teopus
3JIEKTPOJIM3a BOJHBIX PacTBOPOB U
pacIuiaBoOB 3JIEKTPOJMUTOB: BBIUYMCICHUE
OJIC MOJISIpU3aLIUH, MOTCHIIMANa
paznoxeHus. 3akonsl Papanes.

14 | Kommnekcuele | Homenknarypa u CTPOCHHUE ITK-1 Kontp.pabota
COCIMHEHUS KOMIUIEKCHBIX coeanHeHui. [lonyuenue Komnoksuym

U CBOMCTBA KOMIUIEKCHBIX COEAUHEHUM. Nurepuer-

YCTONYHUBOCTH KOMIIJICKCHBIX

TECTUPOBAaHUE




COEIUHEHUI.

15 | Xumuueckue PaccmarpuBatorcs  cBoiictBa S — IK-1 Kontp.pabora
cBoiictBa S — | anemeHTOB [-A u [I-A rpynm. Komnoksuym
JJIEMEHTOB. WNHurepHer-

TECTUPOBaHUE

16 | Xumunueckue 0O0630p cBoiicTB p-anemeHToB II1A, IVA, ITK-1 KonTp.pabota
ceoiictrBa P — | VA, VIA u VIIA — rpynn Komnoxksuym
3JICMEHTOB WNHuTtepHer-

TECTUPOBaHUE

17. | Xumuueckue O630p cBoiictB d- u f- smemenrtoB Ib, ITK-1 Kontp.pabora
ceoiictea d- u | IIb, IIIB, IVB, VB, VIb, VIIb u VIIIb — KosmokBuym
f- anemenTOB TPYIIIL. Nurepner-

TECTUPOBaHUE

Tabauya 2. Obwas mpyooemkocms OUCYUNIUHBL cocmasisiem 4 3auyemuvie eOunuywl (144

uacos)
Bun pabotst TpynoemkocTh, 4acoB
1 cemectp Bcero

O01mas Tpy10eMKOCTh 144 144
KonTakTHas padora (B yacax): 108 108
Jexyuu (JI) 54 54
Ilpakmuuecxue 3auamus (113) 54 54
Jlabopamopmuwie pabomut (JIP) - -
CamocrosiTesibHast padora: 9 9
Bua uToroBoro KoHTpoJisi (3K3aMeH) 27 27

Tabnuya 3. Jlekyuonuwie 3ansamus

Ne n/n Tema

1 BBoanas nexmus

2 Tunel 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB

3 OCHOBHBIC TIOHATHS ¥ 3aKOHBI XMMHH.

4 CTexuoMeTpUYECKHUE pacueThl B XUMUHU

5 Crpoenue atomoB. [lepuonnueckuii 3aKoH. SIBJIeHHE pauOaKTUBHOCTH. SAepHbIe
MpeBpaIIeHUs.

6 DHepreTuka M HaIpaBJICHUE XUMUYECKHX IMPOIECCOB. IIEMEHThl XUMHYECKOU
TEPMOJUHAMUKH.

7 XuMHnueckasi KHHETHKA U paBHOBECHE

8 O61ue cBoiicTBa pacTBOPOB. PacTBOPUMOCTH BEIIECTB.

9 CBoiicTBa pacTBOPOB HEANEKTPOIUTOB.

10 CBolicTBa pacTBOPOB IEKTPOJIUTOB

11 [IpousBenenne  pacTBOPUMOCTH.  YcCJOBUE  BbIajgeHuss  ocaiaka. onHoe
MpOU3BeIeHNE BOAbL. BonopoaHbIil nokas3arens. [ uapoaus cosen.

12 OKHCIIUTENBHO- BOCCTAHOBUTENIbHBIE PEAKLIUU

13 DIEKTPOXUMHUYECKUE CBOMCTBA METAJIJIOB




14

KoMriuiekcHbIe coeTMHEHNS

15 XUMHYECKHE CBOUCTBA S — DJIEMEHTOB U UX COEIUHEHUN
16 XHUMHYECKHE CBOUCTBA P — nlIeMEHTOB M UX COCTUHECHUHU
17 Xumunueckue cBoiicrsa d- U f- 2JIEMEHTOB U X COEIUHEHUNA




Tabnuya 4. Ilpaxmuueckue 3auamus (cemunapbol)

No Tema
3aHATHHI
1. Turbl 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB.
2 OCHOBHBIC IIOHATUS U 3aKOHBI XHUMUH.
3. CrexroMeTpuyecKue pacyeTsl B XUMHUU
4 Crpoenue atomoB. Ilepuonmueckuil 3akoH. SIBIeHUE paJAMOAKTUBHOCTH. SnepHble
MpeBpaIIeHUsI.
5. DHepreTuka W HaMpaBICHUE XUMUYECKUX TPOILECCOB. ODIEMEHThl XUMUYECKOU
TEPMOJUHAMUKH.
6. XuMudeckasi KHHETHKA U PaBHOBECHE.
7. OO6mue cBoiicTBa pacTBOPOB. PacTBOPUMOCTH BEIIECTB.
8. CBolicTBa paCTBOPOB HEAJIEKTPOJIUTOB.
9. CBoiicTBa paCTBOPOB IEKTPOJIUTOB
10. [IpousBenenre pacTBOPUMOCTH. Y CIIOBUE BbINIAJICHUs ocaaka. IOHHOEe Mpou3BeICHUE
BOJibl. Bos1opoiHbIN MOKa3aTenb. [ uaponauns conen.
11. OKHCIIUTENTbHO-BOCCTAaHOBUTENbHBIE peaknuu. Tumbel OBP. Meroasr moabopa
ko3 durmentor 8 OBP.
12. DJIEKTPOXUMHUYECKHE CBOMCTBA METAJIIOB.
13. KomiiekcHrle coeTMHEHNS.
14. XUMHUYECKUE CBOMCTBA S — 3JIEMEHTOB.
15. XUMHUYECKUE CBOMCTBA P — 3JIEMEHTOB
16. Xumudeckue cBoictsa d- u f- aneMeHToB
Tabauya 5. Jlabopamopuvie pabomul no oucyuniune (MOOyI0) — He NPeodycCMompeHvl
Tabnuya 6. Camocmosamenvroe usyuerue pazoenos OUCYUNIUHBL
No Bomnpocel, BBIHOCUMBIE Ha CAMOCTOSITEIbHOE U3yUEHUE
pazzaena
2. OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COCTMHEHUI
3. [ToHsiTHE «IKBUBAJIEHT» B XUMUU.
4. CrexnomMeTpruecKre pacueThl B Kypce HEOPraHMYECKOW XUMUU.
6. Tunel xuMuuecknx peakuuii. BeegeHue B XUMHUYECKYIO0 TEPMOIUHAMUKY.
7. OOpatumble U HeoOpaTHMble XHMHYECKHE pEaKIHH. XHUMHUYECKOE paBHOBECHE.
[IpuHUUIIBI CMEMIEHUSI XUMUYECKOTO PABHOBECHSI.
8-10. | Bomuble pacTBOpHI HEDINEKTPOJIUTOB H  ANEKTpoiuToB. (CnaOble ¥ CHIIBHBIE
AIEKTPOJIUTHI
1. Boansie pactBopsl conei. ['mapomnus.
11. [IpousBenenne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX 3JEKTPOJMUTOB. Y CIOBUS
OCaXJICHHSI U paCTBOPEHUS OCA/IKOB.




12. OKHCIIUTENHEHO-BOCCTAHOBUTENBHBIEC PEAKIIMH. DJIIEKTPOJIU3 PACTBOPOB U PACILIABOB.

14. KommiekcHbie (KOOpAMHAIIMOHHBIE) COCIUHEHUS.

15. XVMUYECKUE CBOUCTBA S,- p,-d,-f- 2IEMEHTOB U UX COCAMHCHHUM.

5.0neHo4Hble MaTepuHabl VI TeKyLIero M PpyO0eKHOro KOHTPOJISI YCIeBaeMOCTH M
NPOME:KYTOYHOM aTTecTaluu

Texymmii KOHTPOJb YCIIEBAEMOCTH CTYIEHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C OAJIbHO-
peiiTuHroBoil cucremoil arrecrauuu ooOydaromuxcs no OIIOII BO KBI'Y. Ceenenust 00
opranu3zaiuu paboThI IO STOW CHCTEME MTPUBEICHBI HIKE.

Kpumepuu popmuposanusn oyenok (OyeHusanus) yecmmo2o onpoca

VYcTHBIN ompoc SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yd€Ta 3HAHUM OOYYaromierocs mo
muciuiuinHe «Bpenenue B MeToabl (DU3MKO-XMMHUYECKOrO aHajiu3ay. Pa3BEpHYTBHIM OTBET CTyAEHTa
JIOJDKEH TIPENICTABISATh COOOM CBSI3HOE, JIOTMYECKH IOCIe0BATENIFHOE COOOIIeHNE Ha 3aJJaHHYI0 TEMY,
MOKAa3bIBaTh €r0 YMEHUE MTPUMEHSITh OIPeeIeHUSI.

B pe3ynvmame ycmmnozo onpoca 3nHamusa, 00yuanouiezoca OUEeHUBAIOMCA NO Cledylouiell
wikane:

6 6annoe, CTaBUTCS, €CITM O0YJIAIOTITHIAICS:

1) TosnHO M3Naraer U3y4eHHBIA MaTepuall, AT MPaBHIILHOE ONPEIeIEHHOE YKOHOMHYECKHX

TIOHSITHM;

2) oOHapyXuBaeT MOHMMaHUE MaTepraja, MOKET 000CHOBATH CBOM CYXKICHHS, IPUMEHUTH
3HAHWA Ha MPAKTHKE, TPUBECTH HEOOXOIMMBIE TPHUMEPHI HE TOJIBKO 10 y4eOHUKY, HO U
CaMOCTOSATENBHO COCTaBJICHHBIE;

3) wuzmaraer Matepual MOCIeAOBaTEFHO U MPABIIIBHO C TOUYKH 3PEHUS HOPM JIUTEPATYPHOTO
A3BIKA.

4 6anna, cTaBUTCS, €CIN 00yJaIOMUIHACS Na€T OTBET, YIOBJICTBOPSIONTHI TEM K€ TPEOOBAHUSM,
470 ¥ I Oasuia «1», Ho Jormyckaer 1-2 omiMOKH, KOTOpBIE caM K€ UCIIpaBIsieT, U 1-2 HemouéTa B
MTOCTIEIOBATENFHOCTH M SI3BIKOBOM O(hOPMIIEHUH M3J1araeMoro.

2 fanna, cTaBUTCA, €CIIM O0YJAIOIINIACS OOHAPY)KNBAET 3HAHUE ¥ TIOHUMAaHHE OCHOBHBIX
TIOJIOKEHHH TaHHOM TEMBI, HO:

1) wu3maraer Marepualn HEMOJIHO U JOMYCKaeT HETOYHOCTH B OTPEIEIeHUN TTOHITHH;

2) He yMeeT IOCTaTOYHO TIyOOKO M JOKa3aTeNbHO 00OCHOBATH CBOM CYXKJIEHHS M IPHUBECTH

CBOU TIPUMEPHI;

3) wuBmaraer Marepual HelloCIeA0BaTENFHO U JOMYCKAET OMUOKH B SI3BIKOBOM O(OPMIIEHUHU
M3IIaraeMoro.

0 6annos, craButcs, ecnu 00yJaroMuiicss 0OHAPYKUBAaeT He3HaAHUE OONbIIEH YacTH
COOTBETCTBYIOIIETO pa3zeia H3y4aeMoro MaTeprana, I0MyCcKaeT OMUOKH B (JOPMYITHPOBKE.

Bamnel «6», «4», «2» MOryT CTaBUTHCS HE TOJBKO 32 €IUHOBPEMEHHBIN OTBET, HO U 3a
paccpenoTOYeHHEI BO BPEMEHH, T.€. 32 CYMMY OTBETOB, TAaHHBIX CTYIEHTOM Ha MPOTSHKEHUU 3aHATHS

Kpumepuu opmuposanus oyenok no 3adoanusam 0aa camocmoameabHol padbomol cyoeHma
(munoevie 3a0auu):

«omnuuno» (4 Ganna) - oOyJaromuiics mokasan riryOOKHWe 3HaHWs MaTephaa Mo IMOCTaBICHHBIM
BONpOCaM, TPaMOTHO, JIOTHYHO €ro M3JIaraer, CTPYKTyPHpPOBaJ U Je-TATU3UPOBaTl HH()OPMAIIUIO, N30erast
MIPOCTOTO TOBTOPEHUS MH(pOpMAIMK W3 TEKCTa, MHPOPMAIUS TpEeN-CTaBlIeHa B IMepepaOOTaHHOM BHJIE.
CB00OOIHO UCTIONB3YeT HEOOXOAUMBIE (HOPMYITHI IIPH PEIICHUH 33124,

«xopowioy (3 Oamma) - oOydarommiicss TBepJO 3HAET MaTepual, PaMOTHO €ro u3jiaraer, He
JOIYCKAeT CYLIECTBEHHBIX HETOUHOCTEH B IpoLecce PELICHHS 3a/1a;

«yoogrnemeopumenvoy (20an1m) - oOyyarommicsi WMeeT 3HaHUS OCHOBHOI'O MaTepHaja IIo
MOCTABJICHHBIM BOIIPOCAaM, HO HE YCBOWJI €ro JeTalield, TOMyCKaeT OTAEIbHbIE HETOYHOCTH IIPH PEeILICHUN
3a/ay;

«Heyoosiemeopumenvio» (MeHee 2 OauioB) — OOYYAIOIIMIICS JOMyCKaeT rpyObie OIMOKA B
OTBETE HA MTOCTABJICHHBIE BOIIPOCHI M ITPU PELLIEHUH 33124

5.2. Oyenounsvie mamepuanst 0115 pyoexcnozo KOHmMpoaa. PybedicHvlii KOHMPOab OCYIIECTBISETCS
no Oojee WIM MEHEE CaMOCTOATEIbHBIM pasfenaM — y4eOHBIM MOIYJSIM Kypca M IPOBOAUTCA II0




OKOHUaHMHM HW3y4YeHHsS MaTepuaia MOAYJS B 3apaHec yCTaHOBIECHHOE BpeMsi. PyOeKHBIH KOHTpOJIb
MPOBOAMTCS C IIEBIO ONPEeICHNsI KauecTBa YCBOCHHS MaTeprana y4eOHOro Moayis B 1ieioM. B Tedenune
ceMecTpa MPOBOAUTCS MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA NO ZPDAPUKY.

B kauectBe hopMm pyOEKHOrO KOHTPOJISI MOYKHO HCIOJIB30BaTh TECTHPOBAHUE (MMCHMEHHOE HIIH
KOMITBIOTEpHOE), TPOBEACHIE KONIOKBUYMa MJIM KOHTPOJNBHBIX pa0oT. BrimomHseMbie paOOTHI JOJHKHBI
XpaHUThCS Ha Kadeape TEUeHWH y4eOHOro rojia M Mo TPeOOBAHMIO TPENOCTABISTHCS B YIIpaBJICHHE
KOHTpOJII KadecTBa. Ha pyOeKHBIE KOHTPOJIbHBIE MEPONPHUSITHS PEKOMEHAYETCsl BBIHOCHUTH BECh
MPOrpaMMHEBI MaTepua (Bce pa3zielibl) O AUCHUITIHHE.

Kpumepuu gpopmuposanusn ouenox no KOHmMpoIbHLIM MOYKAM (KOHMPObHBIE PADOMbL; KOJUIOKGUYM)

(7 OGamtoB) - craBuTcs 3a pPa0OTy, BBHINOJHCHHYIO TOJHOCTHIO 0€3 OMMOOK M HEIOYETOB;
oOydaronmiicsi JeMOHCTPUPYET 3HAHHE TEOPETUUECKOr0 M TPAKTHUECKOro Marephaia Mo TeMe
MpakTHYeckol pabdotsl, pemieno 100% 3amay;

(5 Gamna) — craButcs 3a paboTy, BHINOIHEHHYIO TOMHOCTBIO, HO TIPH HAJIWYWMHM B Heil He Ooiee
OIHOH HerpyOo# omMOKHM M OIHOTO Hefouera, He Oonee Tpex HemoueroB. OOydarommiicsi JEMOHCTPUPYET
3HaHWE TEOPETUYECKOro M MPaKTHYECKOTO MaTephana MO TeMe TNPAKTHUECKOW padoThl, JOImycKas
HE3HAUNTENbHBIC HETOUHOCTH MPH PEIIeHUH 3a1a4, pemreHo 70% 3amaay;

(3 Gasa) — cTaBUTCS 3a paboTYy, eciu OakajaBp MPAaBUIIBHO BBITIOIHUII HE MeHee 2/3 Bcel paboThl
WM JOMYCTHII He OoJjiee OfHOW TIpyOOH OIMIMOKM W JIBYX HEIO0YETOB, HE 0ojice OJHOM rpyOod M OmHOU
HerpyOoii ommoku, He Ooee TpeX HerpyObIX OmMOOK, OfHON HerpyOor. OOydarommiicst 3aTpyHIETCS C
TIPaBUIIbHON OIEHKOW MPEIOKEHHOM 33/1a4H, TaeT HEMOIHBIA OTBET, pemieHo 55% 3amad

(mMeHee 3 0ayIOB) — CTAaBHUTCS 3a PabOTY, €CIIM YMCIIO OMIMOOK W HEIOYETOB MPEBBICKIO HOPMY ISt
OIICHKA 3 WIIM TIPaBWIHLHO BBIMONHEHO MeHee 2/3 Bcel paGotbl. OOydarommiicss JaeT HEBEPHYIO OLCHKY
cutyar, pereHo meHee 50 % 3ama.

Kpumepuu gpopmuposanus ouenok no mecmosvim 3a0aHUAM:

(3 Gamma) — momywaroT oOydJaromuecs C TMPaBHIBLHBIM KOJIMYECCTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Brimonmaeno 100 % mpemmokeHHbIX TECTOBBIX BOITPOCOB;

(26amma) — momydaroT oOydJaromnuecss ¢ IMPaBHIBHBIM KOJWYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 80 —99 % ot obrmiero oObemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamnma) — momy4aroT oOydaromuecs C TMPaBHIBLHBIM KOJIMYECCTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —79% ot ob1rero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amn) — momydaroT oO0yJaronrecs MpaBHIIBHBIM KOJTMYECTBOM OTBETOB HAa TECTOBBIE BOIIPOCKHI
— menee 40-59 % ot obmiero o6bpema 3aJJaHHBIX TECTOBBIX BOITPOCOB.

Ouyenounvle mamepuansl 07 RPOMENCYMOUHOU ammecmayuu. Llenvio npomesrcymounvix

ammecmayuii TO JWCUWIUINHE SBISIETCS OIEHKAa KayecTBa OCBOGHHS  TUCIIHILTHHBI

00yJaIOIIMMHCH.

[IpomexxyTouHas aTTecTanus MpegHa3HadeHa UIsi 0ObEKTUBHOTO MOATBEPKICHUS U OIlCHUBAHUS
JIOCTUTHYTBIX PE3yIbTAaTOB OOYUEHHUS TMOCTE 3aBEpIICHHS] M3YYeHHUS TUCHHUILTHHBL OCYIIeCTBISIETCS B
KOHIIE CeMeCTpa M IMPEeCTaBIIAeT COO0 MUTOTOBYIO OIEHKY 3HAHHI 10 MTUCIHIUINHE B BUAE IIPOBEIACHUS
JK3aMeHa.

[IpomexxyTouHas aTTecTanys MOXET MPOBOIUTHCS B YCTHOH, MUCEMEHHOW ¢dopMme, U B opme
tectupoBanus. Ha mpoMexyTodnyro aTrrecranuio orBoautcs a0 30 6ammos.

Kpumepuu hopmuposanus oyenok no npomex;cymo ol ammecmayuu:

«omauyno» (23 06amioB) — MOMYYaroT OOydarolwecs, KOTOphIe CBOOOTHO OPHEHTHUPYIOTCS B
MaTepuaie U oTBedaroT 0e3 3arpyaHeHnid. OOyJaromuiicss CIOCOOeH K BEITIONHEHHUIO CIOKHBIX 3aaHUH,
MIOCTAHOBKE IleJiel W BBIOOpe MyTell mX peanu3anyu. Pabora BEIMONHEHa TOTHOCTHIO O€3 OMMOOK,
peuteno 100% 3anay;

«xopowo» (17 OammoB) — mONy4aroT OOydYaromuecs, KOTOpblE OTHOCHTENHHO IIOJHO
OPHEHTHPYIOTCS B MaTepualie, OTBEYArOT Oe3 3aTpyIHEHWH, JOIMyCKaloT HEe3HAYMTEIhbHOE KOINYECTBO
ombok. OOyyJaronuiicss criocoOeH K BBIIOJIHEHUIO CIIOXKHBIX 3aJaHuil. Pabora BBIONHEHA MOIHOCTEIO,
HO HMMEITCA He Ooiee OJHOM HEerpyOOd OmMOKM W OMHOrO Helodera, He Oollee TpeX HEIOYEeTOB.
JonyckaloTcs He3HauYMTeNbHbIE HETOUHOCTH MIPU PELIEHUH 3aad, pereHo 70% 3anay;

«yooenemeopumenvro» (12 0amioB) — MONy4arOT OOydarolvecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBEHb BJaJleHHs MaTepuanoM. B mpoliecce oTBera Ha SK3aMEHE JOIYCKAalOTCS OLIMOKH H
3aTpyIHEHUsl MPHU M3JI0KEHWH Marepuaia. OOydyaromuiicsl MpaBHJIBHO BBIIOJHHWI He MeHee 2/3 Bcei
paboThl WK AOMYCTHI He OoJiee OJHOU rpy0oil OommOKK M IBYX HENOYETOB, HE Ooyiee OAHOU TpyOol U
onHOH HerpyOoi ommOku, He Oojee Tpex HErpyoObIX OMMOOK, OAHOW HerpyoOoil. OOywarommiics
3aTpyqHsETCS C NPABWIBHOW OLIEHKOW NPEIOKEHHOW 3aJauu, JaeT HEMOJNHBIA OTBET, pemeHo 55%
3a1ad;



«HeyoosnemeopumensvHo» (MeHee 12 6alIoB) — MoaydyaroT 00ydaromecs, KOTOpbIe JOMYCKaloT
3HAYUTENbHBIC OMMOKK. OOydJarONUIiCsI UMEET I HAYaJbHYI0 CTCIICHb OPUCHTAIMU B Marepuaie. B
paboTe YMCIIO OMMOOK U HEOYETOB MPEBBICKUIIO HOPMY JUISI OISHKHU 3 MJTU MPaBUIBHO BBIMOJIHEHO MEHEE
2/3 Bceit paboThl. OOy4JarONIUICsS TaeT HEBEPHYIO OIEHKY CUTyalluu, pemeHo meHee 50% 3amay.

Lenvio npomesicymounpix ammecmayuii N0 TUCHUIUIMHE SBIIAETCA OLIEHKA KAYECTBA OCBOEHUS
JUCIMILTAHBI 00YYarOIIUMUCS.

Kpumepuu ouenku kauecmea 0ceoeHus OUCUUNTUHbBL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTnueckoe coepkaHre Kypca OCBOEHO
MOJTHOCTHIO, €3 TPo0enoB, HEOOXOAUMBIC IPAKTUUYECKUE HABBIKA PA0OTHI ¢ OCBOCHHBIM MaTEpHAIOM
chopmupoBaHbl. Bee npenycMoTpeHHbIe TPorpaMMoii 00ydeHHUs yueOHbIC 3aJaHUs BBITOTHCHBI,
Ka4eCTBO MX BBIITOJHEHUS OIICHEHO YMCIIOM 0aJlIoB, OJIM3KUM K MaKCUMalbHOMY. Ha 9K3ameHe cTyaeHT
JEMOHCTPUPYET TIyOOKHE 3HAHUS TPEyCMOTPEHHOT0 IPOrpaMMOil MaTepHaa, yMeeT 4eTKO,
JJAKOHWYHO U JIOTUYCCKHU MOCICA0BATCIIbHO OTBCUATH HAa TOCTABJICHHBIC BOITPOCHI.

Oyenka «xopoutoy —om 81 0o 90 6annoe — TeopeTUdIecKoe copepkaHue Kypca OCBOCHO,
HEOOXOJJMMBbIE MPAKTUYECKIE HABBIKA PaOOTHI chOPMHUPOBAHBI, BBITOJTHEHHBIE YUeOHBIC 3aaHUS
coJiepXaT He3HauuTenbHbIe oMOKU. Ha sKx3aMeHe CTyIeHT JEeMOHCTPUPYET TBEPA0E 3HAHUS OCHOBHOTO
(mporpaMMHOT0) MaTepHala, yMeeT YeTKO, IPaMOTHO, O€3 CyIeCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
ITOCTaBJICHHBIC BOITPOCEHIL.

Oyenka «yoosnemeopumenvHo» — om 61 0o 80 6annoe — TeopeTUIECKOe COMEPKAHME Kypca
OCBOCHO HE IOJHOCTBIO, HEOOXOJMMBbIC MPAKTUYECKHE HaBBIKM pabOThl CHOPMUPOBAHBI YACTUYHO,
BBHITIOJIHEHHBbIE YUeOHbIE 3a/IaHUsl cojepaT TIpyOble ommOKku. Ha sKk3aMeHe CTYAECHT JeMOHCTpUpPYET
3HaHHE TOJIILKO OCHOBHOTO MaTepuayia, OTBETHl COJIEP)KAT HETOYHOCTH, CJNabd0 apryMEHTHUPOBAHEI,
HapyIleHa TIOCIIeIOBATENBHOCTh U3JIOKEHHS MaTepHaa

Oyenka «neyooenemeopumenbnoy — om 36 00 60 641108 — TEOPETUIECKOE COMEPIKAHIE Kypca
HE OCBOEHO, HEOOXOAMMBIC MTPAKTHUECKHE HABBIKH pabOThl HE COPMHUPOBAHBI, BHITOJHEHHEIC YICOHBIC
3aJlaHus COJIepIKAT rpyObIe OIMUOKH, JOMOTHUTENbHAS CAMOCTOsITEbHAS paboTa Ha/l MaTepHalioM Kypca
HE MPHBEACT K CYNIECTBEHHOMY ITOBBIIICHUIO Ka4eCcTBa BBIMONHEHUsT Y4eOHBIX 3amanuid. Ha sk3amene
CTYJIGHT JIEMOHCTPHPYET HE3HAHWE 3HAUYMTEILHOW YacTH NPOrPAaMMHOrO0 MaTepualia, CYNIeCTBCHHBIC
OMMOKM B OTBETaX HAa BOMPOCHI, HEYMEHHE OPHCHTHUPOBATHCS B MarTepuayie, HE3HAHWE OCHOBHBIX
MOHSATHH TUCITUTLTAHEL.

Takum 00pa3om, BBITIOJTHEHWE THUIIOBBIX 3aJaHUM, MPEACTAaBIEHHBIX B paszene 5 «OreHovHbIe
MaTepuaibl JUIS TEKYIIEro W PyOeKHOTrO KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTAIllUN
TTO3BOJIUT OOECIEUNTh CIIOCOOHOCTh KPUTHYECKH OIIEHWBAThH IpeIiaraeMble BapHAHTHI YITPABICHIECKUX
pemeHuit U pa3pabaTeiBaTh W OOOCHOBBIBATH MPEIJIOKEHHUS IO WX COBEPIICHCTBOBAHUIO C YYETOM
KPUTEPUEB  COIMAIBHO-SKOHOMUYECKOH J(PQPEKTHBHOCTH, PHCKOB W BO3MOXHBIX  COLMAJIBHO-
SKOHOMHYECKHX TOCIEICTBHIA U HATIPABIEHO Ha (DOPMHUPOBAHIE KOMITETEHIIHH.

5.3 3aganus 15 caMOCTOSATEILHOM PadoThI
THUIIOBbIE 32IAHUSA VISl CAMOCTOSITEJIbHOM PadoThl (KoHTpompyemblie kommeTenmuu [1K-1

1)
3aganue 1:

YeMy paBeH 3apsij sapa U YKCIIO JIEKTPOHOB B aTOMax CIEAYIOIIKX 31eMeHTOB: yriepon C,

cepa S, menp Cu, 6apuit Ba, cepedbpo Ag?
e HasoBure 311eMeHT, B g]pe aToMa KOTOPOro cojep>kutcst 11 mpoToHOB.
e HasoBure 3J1€MEHT, B aTOME KOTOPOTO COJAEPKUTCS 26 3IIEKTPOHOB.
YeMy paBHO YHCIIO HEHTPOHOB B aTOMAaX CleAyIOIuX u3otonos: °N, '1°Sn, 235U?

e Hanwummnre cMMBOJIBI U30TOTMOB 0JI0BA, AaTOMBI KOTOPBIX coAepxar 66, 68, 69, 71, 72
HEUTpOHA.

e Omnpenenute MOJICKYISIPHYIO MacCy BOJIbI, MOJIEKYIbI KOTOPOI cofepkKaT TS¥KENbIH H30TOT
BOJIOPOAA — JEUTEPHUIA.



DeMeHT Mejlb CYIECTBYeT B BUje AByX n3zotonos: & *Cu u ©Cu. Coaepsxanue B npupoe
nepBoro u3orona paBHo 73 %, Broporo — 27 %. BeluncinTe OTHOCUTENIBHYIO ATOMHYIO
Maccy M.

Uemy paBeH MOPSIIKOBBII HOMED 3JIEMEHTA, MaCCOBOE YUCIIO OJJTHOTO U3 U30TONOB KOTOPOTO
paBHO 31, a yKncii0 HEUTPOHOB paBHO 16?7

SAnpo aroma HEKOTOPOTO 3JIEMEHTa COAECPKUT 31 HEUTPOH; UNUCIIO AIIEKTPOHOB B aTOME
paBHO 26. HazoBuTE 351€MEHT, U30TONIOM KOTOPOTIO SIBJISIETCS AaHHBIM arom. Hanummre
CHUMBOJI 3TOT'0 U30TOIIA.

CKOJIBKO 3JIEKTPOHOB M IIPOTOHOB BXOJUT B COCTAB aTOMa 3JIEMEHTa, KOTOPbIN HAXOAUTCS: a)
B 5-M nepuojie u B nobouyHoi noarpymnme VI rpynimsl; 0) B 4-M neprojie U B IJIaBHON
noarpynmne 111 rpynnsi?

Uem onpenensitoTcsi XMMUYECKHE CBOMCTBA 3JIEMEHTOB?

[ToguuHsieTcs 1 ABMKEHUE AJIEKTPOHA 3aKOHAM Kilaccuueckoi Mexanuku? Kak Ha3piBaeTcs
pazzen (pU3NKU, KOTOPbIN U3ydaeT IBUKEHUE MUKPOYaCTHUIL?

Uto Ha3bIBaETCS aTOMHOU OpOUTAIBIO?

Uto xapakTepusyeT riaBHOE KBaHTOBOE yncio? Kakue 3HaueHus oHO mpuHuMaeT? Uto
Ha3bIBAETCS YHEPreTUYECKUM YpoBHEM? UeMy paBHO 4ucio opOuTasiell Ha TaHHOM
SHEPreTHYECKOM YpPOBHE?

UTO Ha3BIBAETCS AIIEKTPOHHON 000JI0UKOM (IJIEKTPOHHBIM CJIOEM)?

Uro xapakTepuszyeT nodouHoe (opOuTaibHOE) KBaHTOBOE uncio? Kakue 3HaueHus: OHO
MIPUHUMAET JJIs1 KQXKJI0TO SHEPT€TUUECKOTO YPOBHSI?

Kaxkyto hopmy UMEIOT 1 KaK Ha3bIBAIOTCS OPOUTANH, TSI KOTOPBIX TOOOYHOE KBAHTOBOE
4yucio pasHo: a) 0; 6) 17

Kax naspiBaroTcst opOuTamy, 1151 KOTOPHIX MOOOYHOE KBAaHTOBOE YUCIIO paBHO: a) 2; 6) 3?7 Uto
TaKO€ PHEPTeTUYECKUI TTOTYPOBEHb ?

YeMy paBHO 4MCIIO MOAYPOBHEH Ha JTaHHOM SHEPreTUYECKOM ypOBHE?

UYro xapakTepusyeT MarHUTHOE KBaHTOBOe unciio? Kakue 3HaueHust OHO IpUHUMAET JJIs
KaX/I0r'0 HEPreTUYEeCKOro NogypoBH:? UeMy paBHO 4MciI0 OpOUTasIel Ha SHEPreTUYECKOM
o lypoBHE?

YeM oTamMuaroTcs Apyr OT Apyra opOUTaIM, HaXOIIIHUEeCs] Ha OJTHOM HOypOBHE?

Yro xapakTepusyeT CIMHOBOE KBAHTOBOE YHCIIO?

Kaxkue 3HaueHust OHO mpuHUMAET?

Kak ¢popmynupyercs npuniun [aymu?

Kakue >11eKTpoHbl Ha3bIBAIOTCS: @) CIIAPEHHBIMU; 0) HecriapeHHbIMU?

Kakoit npuHIuI onpenenseT NopsI0K 3anoJHeHHs aTOMHBIX opOuTanei anekrponamu? Kax
OH (opmynupyercs?

Yro Takoe OCHOBHOE COCTOsIHUE aToma?

B kakoM nopsijike 3JeKTPOHBI 3aN0JIHIIOT SHEPreTHUeCKUe MOAypOBHU?

UYem omnpenensieTcs s3HEprus MoAypoBHs corjacHo npasuiy KiieukoBckoro?

Kak dpopmynupyercs npasuio I'ynaa?

Yo moka3pIBalOT IEKTPOHHBIE POPMYIIBI AaTOMOB?

UTo MoKa3bIBalOT MIEKTPOHHO-Tpaduueckue Gopmysl aTOMOB?

B aToMax Kakux 3J€MEHTOB ITPOUCXOIUT «IPOCKOK IEKTPOHaA» ¢ 4s- HA 3d- IOypOBEHbB?
Yem oH o0ycioBieH?

Kakoit Tun rubpuamszanuu xapakrepeH ais: a) kpemuus B SiCls; 0) maraust B MgBr»; B)
amoMuHus B A1Br3? Hapucyiite cxeMbl epeKpbIBaHUS SJIEKTPOHHBIX 00JIAKOB B TaHHBIX



Mosekynax. KakoBa reomerpuueckast popMa dTHUX MOJIEKyN? SIBISFOTCS M OHU TIOJSIPHBIMU
WM HETIOJISIPHBIMU?

e Kaxkue U3 cnenyronmx MOJIEKyI SIBISIOTCS TIOJSPHBIMU U Kakue — HenossspHeIMu: OF,
MgBI‘z, PCI}, BCI}, st, AIBF3? Hoquy?

e Mouekyina okcuaa yraepona (IV) CO> umeer muneiayio hopmy. CKOJIBKO G- U T-CBS3EH B
31O Mosiekyne? Kakue a1eKTpoHHbIe 00J1aka aTOMa yriepoja y4acTBYIOT B 00pa30BaHUU
aTuX cBsizeit? ABnsercs au mosiekyna COr moJISIpHOM WIIH HETIOSIPHON?

e Kakue U3 cnenyommx peakunuii SBISsIFOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU:

a) KOH + CuCl, — KCI1 + Cu(OH)2;  6) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — Fes0; + H2O; r) Pb(NO3)2 — PHO + NO; + O,?
3ananmue 2:

e 3aKOHYUTE YPABHCHHUS CIICAYIOIIMX MMPOIIECCOB:

a) Al°-3e = B) N3 - 5¢ = 1) Bro + 2e =

0) S*+8e = r)Fe™ +le = e) Mn*? - 5¢'=

Kaxkue 13 HUX SBIISIOTCS nmponeccamu BOCCTAHOBJICHUS?

e Kakue u3 cieayrommux BeIeCTB MOT'YT ObITh: a) TOJIbKO OKUCIUTENISIMHU; 0) TOIBKO
BOCCTAHOBUTEJISIMU; B) U OKUCIUTEIMU, U BoccTaHoBUTesIMH: Cr03, Mg3P2, NaCr04, S0,
KI, KNO», LiCl04, KH, Fe, H202, (NH4)>S?

o VKaXuTe THI Ka}KﬂOﬁ N3 CJICAYIOINX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ:

a) P+ KOH + H,0 — PH3 + KH>P0;;

6) H2S03 + H2S — S + H20; B) KClO3 — KC1 + KClO4;

r) NH4NO3 — N20 + H»0; 1) Cu + HNO3 — Cu(N03), + NO + H»0;

e) AgNO3 — Ag + NO2 + 0y; x) Fe + Cl, — FeCls.

° MeTOHOM SJICKTPOHHOT'O Oajtanca cocTaBbTE YPaBHCHHA OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKIuii, KOTOPhIE TIPOTEKAIOT 110 CXEMAM:

a) HaS + KyCr207 + HaS04 — S + Cr2(S04)3 + K2S04 + H20

6) C+HNO0O3; — C0; +NO + H20

B) Mn0; + NaBi0; + HNO3; — HMn04 + BiONO3; + NaNOs; + H>0

r) Nal + Nal0Oz + H,S04 — I» + NaxS04 + H20

n) Mg+ HNO; — Mg(N03)2 + N20 + H20

e) Pb02 + MnS04 + HNO3; — PbS04 + Pb(NO3)2 + HMnO4 + H20

%) KMn0O4 + NH3 — KNO3; + Mn0> + KOH + H>0

3)  KyCr207 + HC104 + HI — Cr(C104)3 + KC104 + I + H20

u) HxCy04 + KMnO4 — CO2 + K2CO03 + Mn0> + H20

K) CsH1206 + KMnO4 + H2S04 — CO02 + MnS04 + K»S04 + H20

HHH K&I)KL[Oﬁ PCaKInH YKa)XUTC BCHICCTBO-OKUCIINUTECIIb U BCIIECCTBO-BOCCTAHOBUTCIIb, ITPOLIECC

OKHCJICHUA U IMTPOLECC BOCCTAHOBJICHHA.

41. K KaKOMY THUITY OKUCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKL[I/Iﬁ OTHOCHUTCA KaKJaas 13
CIIEYIOLIUX PEAKIUN:

a) H20: + KyCr07 + HCI — CrCl;s + KC1 + 02 + H20

6) HxO02 — H20+ 02

B) H20; + KNO, — KNO; + H»0

KaKyIO POJib (OKI/ICHI/ITCHH; BOCCTAHOBUTCIIA, U OKUCINUTCIIA, BOCCTaHOBHTeHH) HUrpact

MEpOKCHU BOAOPOaa B I(&l)KI[Oﬁ H3 3TUX l’.)eaKI_[I/H\/’I‘7 CocraBbTe YpaBHCHHUA peaKHI/Iﬁ MCTOAO0M

QJICKTPOHHOT'O OanaHca.



42. IlpoyKThl BOCCTaHOBJIEHUS NepMaHrasata kanust KMmnO4 B mpucyTcTBUM KUCIOTHI, B
IEJIOYHOM PACTBOPE U B BOJHOH Cpejie pa3NuyvHbl. B Kakux peakuusx riryOnHa BOCCTaHOBIICHHS
IepMaHraHaTa Kajiusi Hau0oJbIlast; HAMMEHbIIIasl; IPOMEKYTOYHas!:

2KMn04 + 5K2S03 + 3H2S04 = 2MnS04 + 6K2S04 + 3H20

2KMn04 + K»>S03 + 2 KOH = 2K;2Mn04 + K2S04 + H20

2KMnO04 + 3K2S03 + H20 = 2Mn0; + 3K>S04 + 2 KOH

Tunossble 3a1aHNs PEHTHHIOBBIX KOHTPOJIbHBIX MEPONPUSTHH
(kouTposupyembie kommnerenun [1K-1)
I peiiTunroBasi Touka

1 BapuaHr.
1. ChopmynupoBaTh OCHOBHBIE Ta30BbIE 3aKOHHI.
2. Macca 10m? a3ora (1.y.) paHa 1,251-10>kr. BeunciuTe mIoTHOCTh a30Ta 10 BOJOPOAY U
BO3JIYXY.
3. BoluncnuTe MOJISIpHYIO Maccy 3KBUBAJICHTa METaJlIa, €CJIU B €r0 XJIOPUAE MaccoBasi 10JIs
xyopa 79,78%, MomsipHas Macca SKBUBaJIeHTa Xjopa 35,451/Mob.
4. PaccumTaiiTe JUTMHY BOJIHBI SJIEKTPOHA, ECITH CKOPOCTh JIBUKEHHMS dIeKTpoHa paBHa 2-103m/c.
5. Cxonbko cBoOoaHBIX d — opOuTaneit comepxkurcs B atomax Sc, Ti, V? Hanummure
AJIEKTPOHHBIE (POPMYJIBI ATOMOB 3TUX JIEMEHTOB.
2 BapuaHT.
1. IMpunuun IMaynu. [pasuno I'yaaa. 2 npaBuna KiroueBckoro.
2. Macca 87-10°m> mapa npu 62°C u naBnenuii 1,01-10°T1a pasna 0,24-107kr. Beraucimre
MOJIEKYJISIPHYIO Maccy BeIIeCTBa U Macca OJJHOW MOJIEKYJIbl BEIlleCTBa.
3. Beruucnute MoJisipHyto Maccy 3kBuBajieHTa KHSO4 B crienyromux peakiusx:
KHSO4 + BaCl, = BaSO4 + KC1 + HCI
KHSO4 + KOH = K»>SO4 + H20.
3. Beruncnute suepruo (3B) Bo30yxaeHHUs 37IeKTpOHA B aToMe Na, ecliy Mapbl €ro MorjiomarmT
¢$hoToH ¢ rHOM BoJIHBI 4340 10710,
4. DHepreTUYeCcKOe COCTOSIHUE BHEIIHETO 3JIEKTPOHA aTOMa OMUCHIBACTCS CIIEIYIOIIUMU
3HaYEHUSMU KBAaHTOBBIX uncen: n = 3; 1= 0; m = 0. ATOMBI KaKUX JIEMEHTOB UMEIOT TaKOU
anektpoH? CocTaBbTe ANEKTPOHHBIE (POPMYIIBI AaTOMOB 3THX 3JIEMEHTOB.
3BapuaHT
1. aiiTe onpeaeneHue YeThIpeM KBAaHTOBBIM YHCIIaM, KOTOPbIE UCTIONb3YIOTCS IS
XapaKTePUCTUKHU YHEPTETUYECKOTO COCTOSHUS JJIEKTPOHA B aTOME.
2. Paccuuraiite MONSpHYIO Maccy SKBUBaJIEHTA MeTaJlla, ec/Iu IIpy coeauHenuii 7,2-10kr Me ¢
X10poM ObL10 HoTyueHo 28,2-107kr comu. MomspHas Macca S5KBUBAJIEHTa XJIOpa paBHA
35,45r/M01b.
3. OnpejienuTe, CKOJIBKO MOJIEKYI Ta3a cojieputcs B 1m° rasa npu 32°C B kocMoce Hpu
nanennn 133,3-1071ITa.
4. Kakyto sHepruto (3B) Ha1o cooOIuTh HEBO30YXAEHHOMY aTOMY BOJIOPO/Jia, YTOOBI OH MOT
MCIYCKaTh M3IydeHHe ¢ JUTMHOM BOJHBl  A=1500-10"?
5. Hamucatp 35eKTpoHHYI0 (JOpMyITy aToMa KajbIus U TUTaHa. K KakoMy ceMelcTBY 2JIeMEHTOB
OHM OTHOCATCSA?
4 BapuaHT.
1. BonHOBBIE M KOPIIYCKYJISIPHBIE CBOMCTBA MUKPOYACTHILL. Y paBHEHUE 1€ bpoiis.
2. BeruucnuTe B 31€KTPOH-BOJIBTaX 3HEPTHUIO BO30YXKAEHUS 2JIEKTPOHA B aTOME KaJIbIHs, €CIIn
Taphl €ro MoraomaT GOTOHBI ¢ JIMHON BOIHBI 65731071 0M.



3. NonusupoBanHblil noteHuuan Hatpus [ = 5,1498. Boruncnute 3Hepruio MOHU3aUMU HATPUS
(xJI>x/MOB).
4. AToMaM KakuX 3JIEMEHTOB U KaKUM COCTOSIHUSIMU 3THX 3JIEMEHTOB OTBEYAIOT CJIEAYIOIINE
snekTponHbie Gopmynsl: 1822S u 1S22S%2P! u 1S22S22P' u 1S%2S12P2?
5. Onpenenure mossipHbie Maccsl SkBUBaNIeHTOB H2SO4 u Cu(OH): B criegyronux peakusx:
H>SO4 + KOH = K2SO4 + 2H20
Cu(OH)2 + HCl = CuOHCI + H2O.
S BapuaHr.
1. OcHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBSA3H.
2. OnpenenuTe MOJIAPHYIO MAacCy ABYXBAIEHTHOTO MeTasuia, eciau  14,2-107kr okcuma 3T0ro
MeTasuia o6pasyrot 30,2-10~kr cyabdara Meranna.
3. Beruncnute muny cBsizu C-Cl B CCly o cnepyromum nanseiM: JynHbl csizeid C-C u Cl-Cl
paBHBI cooTBeTcTBEHHO 1,54-1071% 11 1,99-10710Mm.
4. JInst aToMa ¢ dIeKTPOHHOM cTpykTypoit 1S?2S?2P? BnuimTe B Ta6UIly 3HAUEHHS YEThIPEX
KBaHTOBBIX YHMCEN: N, Imy, ms, onpeaennTe Kaxk1blid U3 JIEKTPOHOB B MapaJljIeIbHOM COCTOSIHUU
Howmep snmektpona ... 1234567
n...
l...
m...
ms ...
5. Beraucnure cpeaHior IOTHOCTh TI0 BOJOPOY U IO BO3yXY ra30BOM CMECH, 00bEMHbBIC
nou ra3oB B kotopoid miss CHs u CoHz paBubl 52 1 48%
6 BapuaHT.
1. KoBanenTHast ¥ HOHHAs CBS3b.
2. Paccuuraiite niuHy BOJIHBI e bpoiimns i Mosekyn renust 1 GTopa, ABMOKYIITUXCS CO
ckopoctbio 500 m/c.
3. Onpenenure no npasuiay KilroueBCKOro nociaea0BaTeaIbHOCTh 3AM0JHEHUS AIEKTPOHAMHU
MOJAYpOBHEH B aTOMax 3J€MEHTOB, €CJIM UX CyMMBbI N+l COOTBETCTBEHHO paBHbI 6,718.
4. Kakas u3 cBsizeri - H— N, H— S, H— Te, H — Li - Hau6onee nonspuas? B kakoM U3 aToMoB
CMEIIIEHO JIEKTPOHHOE 00JIaKO B KaXI0M U3 MIPUBEICHHBIX PUMEPOB?
5. 4,086-10kr MeTasIa BBITECHSIOT U3 KMCIOTHI 1,471 BOIOPO/Ia, N3MEPEHHOTO MPH H.y. DTa Ke
Macca MeTajuia BbitecHseT 12,9510 kr cBUHIIA U3 pacTBOPOB €ro coieil. Berunciute MOISpHYIO
Maccy 3KBUBAJICHTAa CBUHLA.

II peiiTuHroBasi TouKa
1 BapuaHr.
1. O6uree nousarue o pactBopax. PactBopumocts. [IpaBmiio CemeH4EHKO.
2. Ilpu cunrese ammuaka Nz + 3Ho «» 2NH3 paBHOBecHe ycTaHOBUIIOCH P CIIETYIOLIUX
KOHIICHTpALUAX BELIECTB (MOJIb/M):
Cn2 =2,5; Chz = 1,6; Cnuz = 3,4. Beluncnute KOHCTaHTY PaBHOBECHUS 3TOM peaKIMU U UCXOJHbIE
KoHLeHTpauuu No 1 Ho.
3. B cocTOssHMM PaBHOBECHS CUCTEMBI
CO; + Hz +» CO + H20
peakIMoHHasi CMeCh UMeNa 00bEMHBIH COCTaB:
22% COz, 41% Ha. 17% CO u 20% H:O.
Borurcaute Kp u Ke 1 aroit peakunu pu 1900K.
4. B kako#t Macce BOJbI clieiyeT pacTBopuTh 30r Opommua Kaus AJs MOJIy4YeHHs pacTBOpa, B
KoTopoil MaccoBas nois KBr paBHa 6%?



2 BapuaHT.

1. Paz6aByieHHbIE PacTBOPBI HedJleKTpouToB. Jasnenue mapa. (151

3akoH Payis).

2. Boruncnute MossipHyto koHueHTpauuto K2SO4, B 0,021 koToporo conepxutcs 2,74
PacTBOPEHHOTO BELLIECTBA.

3. Hanmumwre BBIpaKEHUSI KOHCTAHT PABHOBECHS CIICIYIOIIUX 00OPaTUMBIX PEAKIIHIA:

1) Fe3sO4(r) + 4Ho <> 3Fewr)+ 4H2O(

2)4HCI + O <> 2H0 +2CL

3)C+CO2 « 2CO

4. Tlpu HEKOTOPOM TemrepaType KOHCTaHTa paBHOBecHs peakiuu Hor)+ Brory <> 2HBr () paBHa
1. OnpenenuTe cOCTaB paBHOBECHOW PEAKIIMOHHON CMECH, €CIIU JIISl PEaKIIUU OBLITH B3SITHI
Imouse Ho 1 2 moms Bro.

3 BapuaHT.

1. CBoiicTBa pacTBOPOB HEINEKTPOIUTOB. TeMiiepaTypa 3aMep3aHus U KUIIEHUS
HEIJIEKTPOJIUTOB. Bropoii 3akoH Payis.

2. 0,611 pactBopa rugpokcuaa kanus coaepxkut 16,8r KOH. Uemy paBHa mossipHast
KOHLIEHTpALIMs 3TOr0 pacTBopa.

3. IIpum cocTostHum paBHOBecHs cuctemsl N2 + 3Hz <» 2NH3; koHIeHTpamnus yqacTByOMUX
BemecTB ObutH (MOJTB/M): Cn2 = 0,3; Chz = 0,9; Cnnz = 0,4. Paccunraiite, Kak M3MEHSIETCS
CKOPOCTh MPSIMON U 00paTHOM peakIuii, €Clii JIaBJIeHNE YBEIIMUUTh B 5 pa3. B kakom
HaIlpaBJICHUH CMECTUTCS paBHOBECHE?

4. BoluncnuTe, BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKIH MPU YBEIMUEHUN TEMIIEPATyphI C
20° no 80°C, ecnu TemrepaTypHbIit KO3 GHUITMEHT 3TON peakuy paBeH 2.

4 BapuaHT.

1. 3akoH AelcTBYIOMMX Macc. MONEKYISIPHOCTD U MOPSIIOK PEAKIIHH.

2. B xakom HamnpaBieHHH OyJeT cMeUlaThCsl paBHOBECHE C MOBBIILIEHUEM TEMIIEPAaTyphl U
JABJICHUS JUIS CICAYIOIIUX PEaKIIUU:

2S0; + Oz «» 2S03; AH®%98 = -296,6K]1k.

3. O6bemusIi coctaB peakuuu 2CO « 2CO + O 6b11 crenyromuM ¢(CO2) = 88,72%; ¢(CO) =
7,52%; ¢(02) = 3,76%

Haiigure K, u Kc 11 sToit peakuuu, ecnu ob1iee AaBlieHUe B CUCTeMe MpH JTaHHOM t-pe (2273K)
paBHa 1,0133-10°T1a.

4. Boruncnute pactBopuMoctsh BaCly B Boze mpu 0°C, ecnu npu 3710 t-pe B 15,11 pacTBopa
coaepxurcs 5,1t BaCls.

5 BapHaHT.

1. ®uznyeckas ¥ XUMUYECKasi Teopur 006pa3zoBaHus pacTBOPOB. CrIOCOOBI BBIPAKECHHS
KOHIIEHTPAIIMU PACTBOPOB.

2. Cxopocts peaktun 2NO + O, <> 2NO, onuchbiBaercs ypasHenueM v=kc*(NO)c(0:). Bo
CKOJIBKO pa3 BO3pacTeT CKOPOCTh B3auMoieicTBuUs okcuaa azota (II) ¢ kucnopoom nmpu
YBEJIMYEHHUH JIaBJICHUSI B CMECU UCXOHBIX Ta30B B 2 pasa.

3. Kakue 06bEMBI BOJIBI U pacTBOpa rujpokcuaa Hatpus o(NaOH) = 20%, p = 1,225r/cm® Hazo
JUIsl IPUTOTOBIIEHUS pacTBOpa Maccoit 200r ¢ MaccoBoM J10J1ei THAPOKCUAA HATpuUsl, paBHOU 5%?
4. HanumuTe BpIpaKEHUE 3aKOHA IEUCTBUS MaccC JJIsl pEaklUuid, UIYIIUX IO CXEMaM:

1) Ao+ Bowy = 2AB();

2) Aoy + By = BAo(;

3)2A2w) + Boy=2A2B().

6 BapuaHT.



1. CkopocTb xuMHUYecKOr peakiui. OT KakuX (GaKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM
peaKiuu.

2. Ckopocts peakinu A+2B = AB; npu koruentpammu A 0,2mous/1 u B 0,4moub/1 paBHa
0,08Mmomb/(11 MuH). OnpenenuTe KOHCTAaHTY CKOPOCTH B3auMoeicTBus A u B u ykaxure eé
pPa3MEpHOCTb.

3. PaBHoBecue B cucreme 2NO2 «<» 2NO + Oz nipu HEKOTOPO TeMIiepaType yCTaHOBUIIOCH IIPU
koHneHTpamusax [NOz] = 0.06mous/1; [NO] = 0.24momp/i1; [O2] = 0.12M00b/1. Onpenenure
KOHCTAHTY PaBHOBECHSI U paCCUUTANTE UCXOHYIO KOHIIEHTparuio NO-.

4. Onpenenute MOJSIPHYIO KOHLIEHTPAIMIO PACTBOPA XJIOPHIAa MarHHsI, €CIIM H3BECTHO, YTO B
pactBope ooveMom 250mn conepsxkurcs 4,75t MgCls.

III peiiTuHroBasi Touka
1 BapuaHr.
1. OCHOBHBIE XapaKTEPUCTUKN TEPMOJIUHAMUYECKON CUCTEMBI.
2. Onpenenute AH®%93Fe203, ecnu ipu peakumu Ha kaxabie 80r Fe,O3; nornomaercs 426,5 xJx
TETUTOTHI.
3. Kak n3meHs0TCsi OCHOBHBIE CBOMCTBA OKCHUIOB B psay LiO — Na O — KboO — RLO —
Cs20? OtBer naiite, paccuntaB AG®198 CHCTEMBI
Me;0 + H20 =2 MeOH.
4. CocTaBbTe JIEKTPOHHO-MOHHBIE CXEMBI M 3aKOHYUTE YPaBHEHUE CIAEAYIOMNX OKACIUTETHHO-
BOCCTaHOBUTEJIBHBIX PEaKIIU:
P + HNO3 + H,O — H3PO4 + NO
H>S + HNO3 — S + NO; + H,O
5. MOHO 71 B KAYECTBE OKUCIUTENS B KUCIOHU cpene ucnoib3oaTh KoCroO7 B ciiemyromumx
rporeccax Mpy CTaHJAPTHBIX YCIOBUSIX:
a) 2F - 2e = F»2; ¢° = 2,85B; B) 2Br - 2¢” = Brp; ¢° = 1,06B;
0) 2CI' - 2¢” — Cl; 9° = 1,36B; r) 2l - 2e =Ip; 9° = 0.54B.
CTaHJAPTHBIA OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIN MOTSHIIHA (0° CUCTEMBI Cr,07 + 14H" + 6¢
= 2Cr** + 7H,0 pasen 1,33B.
2 BapuaHT.
1. TepMOXUMHUS U €T0 3aKOHBI.
2. Kakoe KonM4ecTBO TEIIOTHI BBIICIUTCS IPU cropanuu 22,41 Metania (H.y.) O PeaKiliH.
CHauq) + 2020y = CO2(r) + 2H2O(r), ecnu AHrcna) = -74,85xx/mMonb; AHcozr) =
+393,51xJx/Monb; AHmow) = 241,84k [x/M0JIb.
3. B kakoMm HarpaBIeHUH HU)KE MPUBEACHHAs peakiysi OyIeT MpoTeKaTh CAMOHAIPABIICHO:
Fe;O3u) + 3Har) = 2Fe) + 3H20(). OTBeT 000cHOBaTh, paccuntaB AG®9s.
4. Kakoit u3 okucnuteneit MnOz, PbO2, K2Cr20O7 — sBisercst Hanbonee 3ppeKTUuBHBIM IO
otHomenuto kK HCL npu nonyuenun Cl?
5. Onpenenure 31€KTPOAHBINA NOTEHI[MAN LIMHKA, OMYIIEHHOTO B PACTBOP €ro COJIH C
KOHLEHTpALMEN HOHOB Zn*" 0,001 Moub/1.
3 BapuaHT.
1. Psig cranapTHBIX AJIEKTPOJIHBIX MOTEHIIMAJIOB METAIIIOB. ["albBAaHMUECKUE 3JIEMEHTHI.
2. B pacTBOp HUTpara cepedpa omyiieHa MeAHas miIacTuHka Maccoit 28r. [lo okoHuaHun
peaxiuu IIacTUHKa Obljia BBIHYTA U3 pacTBOpa, 0OMBITa, BEICYIIeHa U B3BemieHa. Macca AgNO;
Obu1a B p-pe?
3. CocTaBbTe CXEMBI IBYX ralbBAHUYECKHUX AIEMEHTOB, B OJIHOM U3 KOTOPBIX I[UHK —
OTPULIATEIILHBIN JJIEKTPOJ, B IPYrOM — IIOJIOKUTEIbHBIN.



4. OnpenenuTe N3MEHEHUE SHTPOIUU B CTAHAAPTHBIX YCIOBUSX JUIS CIIEIYIOIICH XUMUUECKOM
peaKiuu:
2Crpapur) + 2H2wy = C2Hs(r)
S%98.crp) = 5,74 I/ (Momb-K)
S%o8,H2(r) = 130,6
S%08 cor2m= 229,5 T/ (Monn-K)
5. Ha ocHoBanuu 3HaueHuil AH%9s 1 S°298 pearupyroniux semecTs Beraucinure AG°® mis
nporecca:
SOxr) + 1/202¢r) <> SO3(r)
VYkaxxurte, B KAKOM HaIlPaBJICHUU ATa peakius OyAeT MpOTeKaTh, MPUOIIIKASICH K PABHOBECHIO:
AH°298, S02(r) = -296,9K}1)I(/MOJ‘II); Sozgg, SO2(r) = 284,1 I[)K/(MOJ‘II)'K)
AH®298, 503(r) = -365,2; S°298, s03(r) = 256,23 [I3x/(Monb-K)
S%98,02(r) = 205,03 IIx/(Monb-K).
4 BapuaHT.
1. AHOJTHBIE M KaTO/IHBIE TTPOLIECCHI TIPH JIEKTPOJIN3E SIBJICHNE TIEPEHAPSKCHHUSL.
2. 3aKOHYMTE ypaBHEHUS peaklUii OKUCIEHUs — BoccTaHOBIEHU ¢ yuactueM KMnOy:
H3;PO3 + KMnO4 + HoSO4 —H3PO4 + ...
KNO; + KMnO4 + H2SO4 — KNO3 + ...
3. Ucxons u3 BennunH AG®98 COEAMHEHUH, YIaCTBYIOLIUX B PEAKIUH, ONPENEIUTE, BOZMOKHA
nu peakiust AbOsu) + 2SO031)= Al(SO4)3(x)
AG°tAn03k) = -1576.4 xJ]x/Mob
AG°;s03r) = -370,37
AG°taxs04)3 = -3091.9
4. Kakyro Maccy aTlOMUHHS MOKHO TIOJIYUUTh MPH MEeKTposin3e paciiaBa AOs, ecou B I
nponyckarb TOk cuioi 20000A mpu BeIxoae no Toky 85%7?
5. Onpenenure 37EKTPOIHBIN MOTEHIIMAT JKeJie3a, OMYIIEHHOTO B PaCTBOP €ro COJIH C
KoHIeHTpaimeil noHoB Fe?* 0.001Monb/m.  ¢°keo/Fe2+ paBeH = -0,44B
5 BapuaHT.
1. DnektpoHble TOTeHIMANBL. YpaBHeHue HepHcTa.
2. CocraBbTe JIEKTPOHHO-MOHHBIE CXEMbl U 3aKOHUYHUTE YPaBHEHUE CIEAYIOUIUX OKUCIUTENbHO-
BOCCTaHOBUTEJIBHBIX PEaKIIUM:
NaBr + MnO; + H,SO4 — MnSQO4 + NaxSO4 + By + ...
KNO2 + KI + H2SO4 - NO+ 1, + ...
3. Ucxonas u3 3HaYeHHIA CTaHAAPTHBIX 3JIEKTPOHHBIX MOTEHIUANOB U AG®08, YKaXKHUTE, MOXKHO
JIU B TaJIbBAHUYECKOM AJIEMEHTE OCYILIECTBUTH CIEAYIONIYIO PEaKIIHIO,
Fe + Cd*" <> Fe*' + Cd°
O°FerFe2+ = -0.44B; ¢°car+/cao = 0.40B.
4. Paccunraiite AS®9g peakiiuu paznokeHus: 0epToIeToBOM comu, ecian S%og, KC103 = 142,97
Jx/(Monb K); S%osxc1 = 82,68 Ix/(Monb-K); S°%2 =205,03 [Ix/(monb K).
5. Onpenenure culy TOKa, HEOOXOIUMYIO JUIS MPOIIEcca dNEKTPOIN3a paciiaBa XJopuaa
MarHus B TedyeHun 104 npu BeIXoJe 1o ToKy 85%, yToObl MomyduTh 0,5KT METaNIN4eCcKOTO
MarHus?
5.4.Tunogvie mecmoegwie 3a0anusn
(xouTposnpyembie kommnerernun [1K-1)
ITonHbli epeyeHb TECTOBBIX 3aMaHuii mpeacrasieH B JOUC
http://open.kbsu.ru/moodle/course/view.php?id=3376:
Tunogvie mecmogvle 3a0anus



1. CaMonipou3BOJIbHBIN pacmaa MOJIEKYJI pACTBOPEHHOTO (MHOT/IA - PACIIaBJICHHOT0) BEIIECTBA
Ha KaTHOHBI U aHUOHBI HA3bIBACTCH. ..

-1 BJIEKTPOJIU30M

- MIOHHOM ITPOBOJUMOCTBIO

-: TOMOT€HHBIM KaTaJIM30M

+: BNEKTPOTUTHYECKON THCCOManuen

I: T3 195 Tema 6-0-0

2. Mepoii 351eKTPOJIMTUYECKON JUCCOLUALNH IEKTPOIUTA IPUHATO CUUTAT...

+! CTEIIEHb OUCCOLMAIN

- MOJISIPHYIO KOHIIEHTPAIIMIO pacTBOpa

-: pH pactBOpa

- KOHCTAHTY THUAPOIU3a

4.K CHUJIBHBIM 3JIEKTPOJIMTAM OTHOCHUTCH. ..

+: XJIOpUJ HAaTPHUs

-: CEpHHCTAas KUCTIOTa

-: Cynb(UT Kaus

-1 YKCyCHasl KUCJIOTa

5. YUemy paBHa koHueHtpanus noHoB H B pactBope KOH ¢ xonnenTparueit 0,01 Mons/n npu
YCJIOBUH, YTO TUJIPOKCH KAJTHS TIPOIUCCOIIMUPOBAI HAIIEIO0

+: 10-12 mounp/n

-: 0,01 Momn/n

-1 10-14 monb/n

-: TIOCKOJIBKY PacTBOP IIEJIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHKI H+ (T. €. [H+] = 0)
6. Paccuuraiite pH: a) consHo#t kucnoTel ¢ KoHIeHTpanuei 0,1 MoJb/; 6) BOIHOTO pacTBopa
TUAPOKCH/IA KISl ¢ KOHIeHTpanuen 1,0 Mosb/i1, cuuTas, 4To yKa3aHHbIE BEIIEeCTBA
JUCCOLMUPYIOT MOJHOCTBIO

-:a)7;,0)7

+:a) 1;0) 14

-:a)14;0) 0

-1a)2;0) 12

7. OptodocdopHas KuciaoTa AUCCOLMUPYET MO TPEM CTYIECHSAM, IIPH 3TOM KOHCTAHTBI
JMICCOLIMAIIMY TI0 KaXJI0H CTYIEHH CBSI3aHbl COOTHOILICHUEM:

-1 K1> K2<K3

-1 K1<K2<K3

+: KI>K2>K3

-: K1<K2>K3

8. Crenenp auccoumanuu cynbdara Hatpus B pactBope 100%, koHueHTpanus conu -0,4 Moib/1.
Uemy paBHBI KOHLIEHTpPALlUM aHUOHOB M KATUOHOB B JAHHOM pacTBOpe?

+: 0,4 1 0,8 MOJIB/1 COOTBETCTBEHHO

-2 0,3 u 0,18 MOJIB/I COOTBETCTBEHHO

-: 0,14 1 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 1 0,28 MOJIB/TT COOTBETCTBEHHO

20. IoTeHuman BOAOPOIHOTO IEKTPOJIA 3aBUCUT OT

+: KoH1ieHTpalmu HOHOB BOJOpOJa B pacTBOpE

-: JlaBneHus Boiopoia B ra3oBoi (aze

-: Temneparypsl



-: AKTUBHOCTH HOHOB

21. Cymma Bcex KO3 PHUIMEHTOB B MOJICKYISIPHOM YPaBHEHUU PEAKLIUU
CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa

+: 31

-1 14

- 12

-1 10

22.: B aTome renusi BaJleHTHBIC 3JIEKTPOHBI Pa3MEIEHbI TI0 OpOUTaIsIM
-1 1sl

-1 2s1

-1 1s2

+: 282

23. Yucnno BaJeHTHBIX AJIEKTPOHOB y aTOMa KaJbILUs

-1

+:2

-3

-1 4

24.OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIINAIIBI 3aBUCSIT OT

-: KoH1leHTpamu OKUCIUTETbHOM U BOCCTAaHOBUTENIBHOM ()OPM BEIIECTB
-1 TeMIIepaTypbl

+: pH cpenbl

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnenus

25. VI3 nepeunciaeHHbIX HUKE BENIECTB CAMBIM CHIIBHBIM OKHUCIUTENEM SIBIISETCA . ..
-: [InaBukoBas kuciaora

+: ¢pTop

-1 KHUCIIOPOJ

-: IUTaTHHA

26. CrerneHb OKHCIIEHUS KUCIOPO/ia: a) B BOJE, 0) B MEPOKCUIE BOJIOPOa COOTBETCTBEHHO
paBHBI

- -2;-2

- =2, 42

+:-2; -1

- +2;0

27.: CrerneHu OKHCIEHUS XpOMa: a) B XpoMare Kaius, 0) TuXpomare Kajausi COOTBETCTBEHHO
PaBHBI ...

+: +6; +6

-1 +6; +3

- +3;+6

-1 -6; 16

I: T3 250 Tema 7-0-0

28.0T™meThTE NPaBUIIbHBIN OTBET

K peakiusiMm BHYTpUMOJIEKYASIPHOTO B3aUMOAEUCTBUSI OTHOCATCS

. 2KCIO, ——2C1 +30,

_. 2Na+Cl, ——>2NaCl



_. CaCO, ——Ca0 +CO,
_. 2NO, + H,0—— HNO, + HNO,

29. OTmeTbTe NpaBUWIIbHBIN OTBET

- + 2+
B nonHOM ypaBHEHUHN MnO, + H,0, +H" — Mn™ +0,

" cymMMa Bcex KoddduimeHTon
paBHa

+: 26

-:43

- 28

=148

30. OT™MeTbTe IPABUIIBLHBIN OTBET

o — K,Cr,0,+KI +H,50, > I, +Cr,(S0,); +..

- 27
+: 29
- 17
-1 19
31. OT™MeThTE NPaBUIIBHBIN OTBET

" paBHa

[Ipu nonagaHum xKeae3HOM CTPYKKHU B CUIIBHO HArpeTYI0 KOHIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOKEH CIIEAYIOIIMI IpoLece

: Fe+H,S04=FeSO4+1, T

-t Fet2S0s=FeSOs+H, T
-: XKene3o maccuBupyeTCS KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOM, MOATOMY pEeaKius HE
MIPOUCXOTUT

+: 2Fe+6H2S04=Fe»(504)3+3S0» T +6H.O

32. I'eometpus nona NH4+ onuceiBaetcst purypoit

+: Tepas’ap

-1 KBajJpar

-: TpeyronpHas nupamua

-: YceueHHas nmupamuia

33. Kakoi#l meTaiu1 He pearupyer ¢ 0XJIaXACHHOM KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM?
-:Cu

+: Fe

-1 Ag

+: Al

34. I1pu B3aMMOIEHCTBUH KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C LIMHKOM B KaU€CTBE
ra3000pa3HOro MPOayKTa MOJIYYEH ...

-: Kucnopon

-: Bonopon

+: Okcun azota (IV)

-: AMMuak

35. Ilpu B3anMoeicTBIH pa30aBICHHON a30THOM KHCIOTHI C MEJIbIO0 B KQUeCTBE Ta3000pa3HOro
MPOAYKTA MOJYYEH ...

-: Bonopon

-: Oxcup azora (I1V)

+: Oxcun azorta (II)



-: Menapb He pearupyeT ¢ a30THOM KUCIOTOM, TOCKOJIbKY HAXOIUTCS B Py AKTUBHOCTHU
METaJUIOB MpaBee BOJIOPOIa

36. IIpu B3aumojeiicTBUM pa30aBI€HHON a30THOM KUCJIOTHI C ME/IbIO B KAUYECTBE Ta3000pa3HOro
MPOAYKTA MOJYYEH ...

-: Bomopon

-: Oxcup azora (I1V)

+: Oxcun azorta (II)

-: Menap He pearupyeT ¢ a30THOM KUCIOTOM, TOCKOJIBKY HAXOIUTCS B PSAJlY AKTUBHOCTH
METaJUUIOB MpaBee BOJIOPOIA

37.: Ilpu anexkTpoau3e paciuiaBa XJIOpuIa HaTpUsl Ha aHOJIE BBIJCIMIIOCH 56 11 xjopa. Macca
00pa3oBaBIIETOCs METAJUTMUYECKOTO HATPUS paBHA ...

+: 1151

- 100

- 120T

-: 2 MOJIb

38.XuMHu4ecKue CBOMNCTBA BOJAOPOAa B HAMOOIBIIIEH CTETICHN HATIOMUHAIOT CBOMCTBA ...
+: "'anoreHos

-: XpoMa 1 Maprasiia

-: bmaropoiHbIX Ta30B

+: [lle10YHBIX METAIOB

40. PacTBOpHI mIenoyeii CrmocoOHBI pearupoBaTh CO CASAYIOMIUMHE MPOCTHIMH BEIIECTBAMU
-: Cl, S, N2, Bra, Si

-:C, 0, P, F, Si

-: Ib,Zn, Cu, S, Mn

+: By, S, P, Si, Zn

41. CKOJbKO TPaMMOB THAPOKCH 1A KAJIBIIHS MOYKHO TIOJyYUTh U3 6,4 T KapOuaa KanbIus?
+:.74r

- 14,81

- 3,7r

-: 'mapokcu KaabIns MOJTyJaroT He U3 KapOu/a Kaablins, a U3 KapOoHaTa KaJbIus

44, Hanbosiee yCTOMYMBBIC CTETICHH OKUCIICHHUS XJIOpPa B COCTMHEHMSIX

- +6

+: +7

+: +1

+: -1

- 13

47. I'anoreHoBOI0pOJ, KOTOPBIM MOTY4YatOT B MPOMBIIIJIEHHOCTH CUHTE30M U3 JIEMEHTOB
+: HC1

-: HF

-: HBr

- HI

-: HAt

48. Camblif CUJIBHBIN BOCCTAHOBUTENb CPEIU TAIOTEHOBOIOPOIOB

+: HI

- HCl1

-: HF

-: HBr



-: HAt
49 I1pu naceimennu BoaHoro pactsopa KOH xmopom npu temmneparype 100C oGpasyercs
+: KC1
+: KCIO
-: KCIO3
-: KCIO2
-: KCIO4
50. IIpu B3auMoaecTBUM yriepoaa ¢ KOHUEHTPUPOBAHHOMN CEpHON KHCIOTOM BBIIEINUIIOCH
13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriepoja, BCTYIIMBIIETO B PEAKIIUIO
- 10T
- 20T
+:2,4r
-:3,6r
5.5. Bonpocsl K 3K3aMeHY

(kouTposupyembie kommnereriuu [TK-1)
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUSI aTOMOB B IJIaBHBIX M MMOOOYHBIX MOATPYIIaX.
Tuner xumuueckoii cBsizu. KoBaseHTHast cBsizh U €€ BUABL. CBOWMCTBA M CIIOCOOBI 00pa30BaHUSI.
OcHoBHbIE MOJIOKEHUA MeTona BajeHTHbIX cBsizedl (MBC). BajeHTHOCTH aTOMOB ¢ TMO3ULIMH
MBC. I'nbpuausaius aTOMHBIX OpOUTAaNEN.
Wownsl. Monnas cBs3b. CBoMCcTBa HOHHOM CBsi3U. KpucTtammnueckas pemerka. ATOMHasi, HOHHAS,
MOJIEKYJIIpHAs U METAIMYECKUE PEIIETKH. 3aBUCUMOCTb CBOMCTB KPUCTAINIMYECKUX BEIIECTB
OT THUIAa XUMUYECKOMN CBSA3U.
Meramiel u HeMmerayuibl. OKCHIBI, KHCJIOTBI, OCHOBaHMA W COJM. be3paznuuHble U
cosieoOpa3yromire okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aMpoTepHbie. VI3MeHeHne CBOICTB
OKCHJIOB B 3aBUCUMOCTH OT IIOJIO)KEHMS aTOMa B INepuoaudeckoil cucreme. Kucnortel, ux
KJlaccu(UKaus U HOMEHKJIaTypa. VI3MeHeHue CBOICTB KUCIOT B 3aBUCUMOCTU OT MOJIOKEHUS
LIEHTPAJIBHOTO aTOMa B IEPUOJUYECKOIN CUCTEME.
Buytpennsis sHeprust u sHTanbnus emectBa. [lonstue o0 suTponuu. Ilonstus o6 sHeprum
I'm60ca oOpa3oBaHMs BEMIECTB. ODHTAJIBIIUUHBIA M HSHTPONMUKUHBIA (PaKTOPBl  IPOIIECCOB.
HamnpaneHnne caMonmpon3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKLIAMN.
Cxkopoctp peakiuu. CKOpOCTh peaklUUd B TOMOTE€HHBIX U T'€TEpOTeHHbIX cucTteMax. McTuHHas
CKOpOCTh peakuuu. PakTopbl, BIMUSIOLIME HA CKOPOCTh XUMUYECKHUX PpEaKIUH. 3aBUCHUMOCTb
CKOPOCTH XHMHMYECKUX PEaKkUUid OT KOHLIEHTPALMHU PEarupyroliuX BELIECTB. 3aKOH JECUCTBUS
Macc. KoHcTaHTa CKOpOCTH peakiiuu U ee (PU3HMUECKUil CMBICTL.
3aBHCHUMOCTh CKOPOCTH XHMHYECKON peakiuu oT TemmepaTypsl. [IpaBuno Bant — [oddda.
DHeprus akTUBALIUU U TETIOBOM dPHEKT XUMUYECKON peaKIItu.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEeakIMH OT TEeMIEepaTypbl, SHEPIMH AaAKTUBALMU U
SHTPONHH AKTUBALUU. Y paBHEHUE AppeHHyca.
Karanu3. Karanutnueckue peakuud. OCOOEHHOCTH KaTaUTUYECKHX MPOIEccoB. Teopus
TOMOTE€HHOTO U T€TEPOTEHHOI0 KaTaJln3a.
HeobOpatumbie u oOpaTuMmble XHMHYECKHE TMpolecChl. [ OMOTeHHbIE U TeTepOreHHbIC
paBHoBecus. KoHcranTa paBHOBecusi. BnusiHMe pa3nuuHbIX (aKTOPOB Ha XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Illarense.
PactBopumocTs. BnusiHue Ha pacTBOPUMOCTH MPUPOJBI KOMIIOHEHTOB, TEMIIEpAaTyphl U
naBieHus. /[aBneHre HachIIEeHHOTO napa Haja pacTBOpoM. 3akoH Payns. Temneparypbl KUNIEHUs
U KpucTaumu3anuu. Kpuockonwus u 30yIIITHOCKOTIHS.



Teopust snexTpoauTHUECKON aucconmanuu AppeHuyca. CuibHBIE M CIaOble 3JIEKTPOIUTHL.
Crenenp anekrpuueckoi auccounanyu (31) u ee CBA3b ¢ M30TOHMYECKHM KOAPPUIHEHTOM.
Koncranta muccommarmu. 3akoH paszbaBnenuss OctBanpaa.  [ucconmarnus BoApl. 3aKOH
AeucTByronux macc. MlonHoe npoussenenue BoAsl. BogopoaHbiii MoKas3aTesb.

[IpoTonus (ruaponus) coneir. MlonHble ypaBHEHUS peakiuu poToan3a (Tuaposinsa). Paznmuynsie
Tunbl THAponn3a. KoHcTaHTa W cTeneHb nporosms3a (rumpoiusa). Ee 3aBucHMMOCTH OT
KOHIICHTpaluu U Temrepatypsl. HeoOpartumblii mporonu3 (rumponus). [Ipoueccsl mportonmsa
(ruppoiivza) B mpUpoie.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE peakinu. 3MeHeHne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB BEIIECTB B COOTBETCTBHH C MOJIOKEHHUEM DJIEMEHTOB B Ipynmnax u nepuojax. CteneHp
OKUCTIeHUs. Tumbl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. BnusHue Ttemmneparypsl,
KOHLIEHTPALIMU pPEareHToB, MX MNPUPOJbl, CpeAbl U Apyrux yciaoBud Ha mnporekaHue OBP.
HampaBnenue mnpoTekaHWsi OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peaKIuil. XHUMUYECKUE
HMCTOYHHUKH SIEKTPUIECKOTO TOKA - TaJIbBAHUUECKHUE DJIEMEHTHI.

DNEeKTPOIM3 PACIIaBOB M BOJHBIX PACTBOPOB EKTPOIUTOB. KaToHBIE M aHOHBIE MPOIIECCHI.
Koppo3sus metamioB u MeToApl 3aUThl OT Hee. OCHOBHBIE METO/IBI 3AIIUTH OT KOPPO3UH.
OO6mrast XxapakTepucTHUKa AJIEMEHTOB MOATPYIIBl Meau. CBOWCTBO, TOJIyY€HHUE W TIPUMEHEHUE.
Baxneimme coeauHeHuss memu, cepebpa u 3070Ta. OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. KHCIIOTHO-OCHOBHBIE CBOMCTBA MTPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHIIOB.

OO6mrast xapakTepUCTHKA AJIEMEHTOB MOArpynmnbel nuHKa. OOmas xapakrtepuctuka. CBOWCTBO,
MOJy4YeHUE M NpUMEHEHWe. BaxHelmme COequHEHUs SJIEMEHTOB NOArPYNIBl IIMHKA.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBAa IPOCTBIX
BEILIECTB, OKCUJIOB U THAPOKCHJIOB.

OO6mrast XxapakTepuCTUKa AJIEMEHTOB MOATPYIIHBl XpoMa. [lomydenue, cBOMCTBa U MPUMEHEHUE.
OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIE CBOMCTBA COEAUHEHUN. KHCIOTHO-OCHOBHBIE CBOMCTBA
MIPOCTBHIX BEIIECTB, OKCUAOB U TUAPOKCHUJIOB.

OOmasi xapakTepuCcTHKa d3JEMEHTOB MOArpymnmbl Mapranina. [lomydenue, cBoiictBa U
npuMeHeHne. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA
MPOCTBIX BEUIECTB, OKCUIOB U THAPOKCUAOB. BaxkHelne coeuHeHusI.

bop n amtomunuii. [lonyyenue u cBoiicTBa. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MX
coenuHeHui. [IpuMeHeHne Cr1aBOB HaA OCHOBE ATFOMUHUS.

6.MeTroauyeckne MaTepuabl, onpeaesiioIMe MPoueAypPbl OLCHNBAHUS 3HAHMN, YMEHMIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH:

[Tpu moAroToBKE K 9K3aMeHy 00y4aroImumMcs 1eliecoo0pa3Ho UCIONb30BaTh MATEPUAbI JICKIIUN, YIeOHO-
METOANYECKUE KOMIUICKChI, HOPMATHBHBIC JOKYMEHTBI, OCHOBHYIO U JIOTTOTHUTENBHYIO JTUTEPATYPY.

Ha »ox3ameH BBIHOCHTCS Matepual B 0O0BeMe, MPEIYCMOTPEHHOM pabodell mporpaMMoil ydeOHOH
JIMCITUTUTAHBI 32 CEMECTp. DK3aMeH MPOBOAUTCS B MUCBMEHHOM / YCTHOH (opme.

Ilpu mpoBeneHWH S5K3aMeHa B MUCBMEHHOW (ycTHOWM) (opme, BeAyIIUi MpernoaaBaTellb COCTABIACT
9K3aMEHAIMOHHBIE OWJICTHI, KOTOPhIC BKIIOYAIOT B CeOs: TECTOBBIC 3aJ]aHUS; TEOPETUUCCKUE 3aJIaHUS,
3a1aun Wi cuTyanuu. GopMyIHUpOBKa TEOPETUUECKUX 3aJ]aHusl COBMAmaeT ¢ (hOPMYITUPOBKOH MepeuHs
9K3aMEHAIMOHHBIX BOIMPOCOB, JOBEICHHBIX JI0 CBEACHHUS OOYYAIOIIMXCS HAKaHYHE 3K3aMEHAIMOHHOM
ceccun. CoziepkaHue BOIPOCOB OJJHOTO OWJIeTa OTHOCHTCS K PA3UYHBIM pasjieiaM MPOrpaMMbl C TEM,
4TOOBI O0JIee TIOTHO OXBATUTh MaTeprajl YIeOHON AUCIUTUIHHEI.

B ayauropum, r/1e MpOBOAUTCS YCTHBIN 3K3aMeH, TODKHO OJHOBPEMEHHO HAXOIUTHCS HE OoJee MeCTH
CTYJCHTOB Ha OJHOT'O IperojaBaTels, MPUHUMAIONIETr0 dk3aMeH. Ha moAroroBky orBera Ha OWIleT Ha
9K3aMeHe oTBoauTCs 40 MUHYT.

[pw poBeeHNr MIMCBMEHHOTO SK3aMeHa Ha paboTy OTBOIMTHCS 60 MUHYT.

Pesynbrar ycTHOTO (IMMCHMEHHOr0) 3K3aMeHa BHIPKAETCS OLCHKAMU:

Ouenxa «omnuunon— om 91 0o 100 éaw106 — TeopeTIUECcKOE CONIEPKAHIE Kypca OCBOSHO MOJTHOCTBED, Oe3 ITPoOeIioB,



HEOOXOAMMBIE TPAKTUIECKUE HABBIKK PaOOTBI C OCBOCHHBIM MaTepraioM c(hopMUpoBaHbL. Bee mpemycMoTpeHHbIe
TpOrpamMMoi 00y4eHus1 ydeOHbIE 3aJaHHS BHITOHEHBI, KaUeCTBO UX BBIOJIHEHHST OLIEHEHO YMCTIOM OAUIOB, ONIM3KUM K
MakcuMabHOMY. Ha sk3aMere CTyieHT eMOHCTpHpYeT [ITyOOKHe 3HAHHSI IPEIyCMOTPEHHOTO POrpaMMON
MaTepHana, yMeeT YeTKO, JJAKOHUYHO H JIOTHYECKH MOCIIEIOBATEIHHO OTBEYATH HA TOCTABIICHHBIEC BOMPOCHL.

Ouenxa «copouion — om 81 00 90 6a106 — TeOPETUYCCKOE CONICPIKAHUE KYpPCa OCBOCHO, HEOOXO/IMMBIC MPAKTHYECKHS
HaBBIKU paboThI CHOPMHUPOBAHEI, BBITOJIHEHHBIE yueOHbIE 3a1aHusI CONIEpyKaT He3HAYMTebHBIE OMOKH. Ha sx3amene
CTYZICHT IEMOHCTPHPYET TBEPIOE 3HAHUSI OCHOBHOT'O (TIPOrpaMMHOr0) MaTepralia, yMeeT YeTKO, IPAMOTHO, Oe3
CYIIECTBEHHBIX HETOYHOCTEH OTBEYATH HA ITOCTABIICHHBIE BOIPOCHL

Oyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeOpeTUIECKOE COJIEPKAHKIE Kypca OCBOCHO
HC ITIOJIHOCTHBIO, HCOGXOI{I/IMI)IC IMPAKTUYCCKHUEC HABBIKU pa60TI)I C(I)OpMI/IpOBaHBI YaCTUYHO, BBIIIOJTHCHHBIC
yueOHBIC 3aaHusl coziepKaT rpyoble ommOKku. Ha sk3amMeHe CTYIEHT AEMOHCTPUPYET 3HaHUE TOJIBKO
OCHOBHOTO MaTepuaja, OTBETHl COJAEpKaT HETOYHOCTH, clabo apryMeHTHPOBAaHBI, HapylleHa
MOCIIEA0BATENLHOCTh U3JIOKEHHS MaTepralia

Oyenka «neyooeiemeopumenvhHoy — om 36 0o 60 6annoe — TeOpeTUIECKOE COMIEpKaHNe Kypca He
OCBOCHO, HEOOXOMMbIE MPAKTHYECKHE HABBIKY pa0OTHI He CPOPMUPOBAHEI, BBIITOTHEHHBIE YUEOHbIC
3aJlaHus CofiepKaT rpyOble OMMOKH, JOMOIHUTENbHASI CAMOCTOSTENIbHAS paboTa HaJl MaTeprUaioM Kypca
HE TMPUBEET K CYIECTBEHHOMY IOBBIIIEHUIO KauecTBa BHITIONIHEHUS yueOHBIX 3aaHnii. Ha sk3amene
CTYACHT ACMOHCTPUPYET HE3HAHUC 3HAUYUTEIHLHON YacTH IIporpaMMHOro Mmare€pualia, CymeCTBCHHbIC
OIHI/I6KI/I B OTB€Tax Ha BOIPOCHI, HCYMCHHNE OPUCHTHPOBATHECA B MaTCpHaIC, HEBHAHUC OCHOBHBIX

MOHATHN JUCIUILIMHBI

Tunossie 3aganus, odbecreunBaromue popmuposanue komnereHimii [TK-1

TIpecTaBiIeHbl B TabmuIe 7 .

Tabnuya 7. Pe3ynemamvl 0c8oeHUs yueOHOU OUCYUNTIUHBL, NOOTeHCAujUe NPosepKe

Koo u Buo ouenounozo
Pesynomamul . OcHogHble noKazamenu mamepuana,
obyuenus UHOUKAMOPO8 ouenku obecneuusaroujue
(Komnemenyuu) docmudicenus pe3yivmamoe 00yueHus $opmuposarue
KoMnemeHuuu KOMnemeHuuil
ITIK-1 Cniocoben IIK-1.1. [Tnanupyer | 3HATH: TpeboBanus, | KosokBuymsl,
BBIOUPATH U OTJEJbHBIC CTAJIUU MIPEIbSBIISIEMbIC K | TECTUpPOBAHHUE,
HUCIIOIL30BaTh HCCJIEIOBAHUS TIPU Ka4EeCTBY ChIPbs, OCHOBHBIX | [IPAKTUYCCKHUE
TeXHUYECKHE HaJIU4IUH 00IIero u BCIIOMOTATEJIHBIX | 3AHATHSA, SK3aMCH
OrneHouHbIe
miana HYP MaTepHalioB.
CPEIETRA 1 NMETO Ho I\I/I)aTI/IBHBIe TpaBoBBIE | oL PHATIBL UL
HUCIIBITAHUN 1)1 p p CaMOCTOSTEIbHOR
peleHHs aKThI u JIOKAIBHBIC | paGoThi (THIOBbIE
OKYMEHTBI II0 | 33124 pas3aen
HCCIIEIOBATEIbLCKUX JIOKYM A ) pasit
. TEXHOJIOTHYECKOMY 53.);
3a7a4 XUMHUYCCKOM
00CCIIeYeHHIO
HAIIPaBIIEHHOCTH, THUITIOBBIC TCCTOBBIC
MIPOM3BO/ICTBA
IMOCTaBJICHHBIX 3a]1aHus (pasden
5.4);
CIIECIMATCTOM
0oJiee BHICOKOM v 5 THUIIOBBIE
MeTh: a3palaThIBaTh | oreHOYHBIE
KBaJTM(pUKAIIH pasp o
PEKOMEHIalluu 10 | MaTepHuabl K

OTAeNbHLIM cTagusM HIP;
oTOUpaTh METOJIUKY
MIPOBEJICHUS UCCIENOBAHUMN
Y aHAJIN3a Pe3yJIbTaTOB

Baagern:
HUCIIOJIL30BaHUA

HaBbIKaMH

dK3aMeHy (paszoden
5.5.)




TEXHUYECKUX CPEACTB JUIS
peleHus
HCCIIEI0BATENIbCKUX 3a4a4.

IIK-1.2 I'otoBUT
DJIEMEHTHI
JOKYMEHTAIUH,
MPOEKTHI IJIAHOB U
nmporpamm
OTJENbHBIX ITAIOB
HUP

3HaTh: npaBuIa
0(hOpMIICHHSI HAYYHOTO
OTYeTa, CTAThHU WU
J0KI1aaa

YMeTb: 10CTONHO
MPEJICTABIISITh PE3YIbTAThI
MIPOBEJCHHOTO
HCCIIeI0BaHUs

Baaners: npuemamu
JIOBEJICHUS PE3YJIbTATOB
HUCCIEeNOBAaHUN 10
LIMPOKOT0 Kpyra Hay4HOM
00I11eCTBEHHOCTH

KomnokBruymsl,
TECTUPOBAHUE,
MPAKTUYECKUE
3aHATHS, IK3aMEH
OrneHouHbIe
MaTepualbl I
CaMOCTOSITENbHOU
paboThI (THITOBEIE
3a7a41 pa3zien
5.3.);

THIIOBBIE TECTOBBIE
3aJlaHus (paszoen
54);

THUIIOBBIC
OLICHOYHBIC
MaTepUalibl K
dK3aMeHy (pazoen
5.5.)

IT1K-1.3. Beibupaer
TEXHUYECKUE
CpeACTBa M METOIBI
WCTIBITAaHUH (U3
Ha0O0pa UMEIOIITNXCS )
IUTSL pEICHUS

IIOCTABJICHHBIX 3a7a4
HHWP

3natb: TpeboBanwus,
NPEIbSBISIEMbIE K KAYECTBY
CBIPHsI, OCHOBHBIX U
BCIIOMOTaTEIbHBIX
MaTepHaJIOB, TEXHOJIOTHIO
IPOM3BOJICTBA;
000pyI0BaHNE
7abopaTOpHUH U TpaBHUIIa
€ro KCIUTyaTaluu
Ymerb: Kanubposathb
npuOOPHI IS IPOBEIACHUS
71a00paTOPHOTO aHAIH3a
po6 (0Opa3oB) ChIPbS U
nosypabpukaToB
[MoaroTaBiMBaTh HCXOJHOE
CBIPbE, OCHOBHBIC U
BCIIOMOTaTEJIbHBIC
MaTepHalIbl C YIeTOM
TpeOOBaHUI OXpaHbI
Baaners: HaBBIKAMH
HOJITOTOBKH
UHCTPYMEHTApUs U
XUMUYECKOH TOCYIbI TS
NPOBE/IEHUS HCTIBITAaHUI
CBIPbsI U IOTy(abpHKaTOB

KosmokBuymsi,
TECTUPOBAHUE,
MPAKTHYECKHUE
3aHSTHS, YK3aMEH
OrneHoYHEIC
MaTepHabl JIIs
CaMOCTOSTENbHOU
paboTHI (THUITOBBIC
3aJlauu paszen
5.3.);

THUTIOBBIC TECTOBBIC
3a7aHus (pazoen
5.4);

THUIIOBBIE
OIICHOYHEIE
MaTepuabl K
dK3aMeHy (paszoden
5.5.)

Takum o00pa3oM, BBHITIOJHEHHUE THIIOBBIX 3aJaHUM, MPEICTaBIEHHBIX B pasaene 5




«OneHoYHbIE MaTepHaibl Ui TEKyHIero M pyOeKHOTO KOHTPOJS —YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTEeCTallMM» TO3BOJIUT 00ECIIEUUTh CIIOCOOHOCTh BBIMIOJHATH CTAaHAAPTHHIC
onepauuu 1o npeiaraecmbiM Mertoaukam (I11K-1);

7.YueOHO-MeTOANYECKOE 00ecnieueHne TUCUMILIUHBI (MOTYJIs1)

7.1. HopMaTuBHO-3aKOHOAaTe/IbHbIE AKThI
1. IIpuka3 MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepauuun ot 17.07.2017 Ne
671 "OO6 yrBepxkacHHN (eaepaTbHOT0 TOCYAapPCTBEHHOTO 00pa30BaTEIBbHOTO CTaHIapTa
BbICIIEro oOpa3oBaHMsl - OakanaBpuar mno HampasieHuto noaroroBku 04.03.01 Xwumwus"
(3apeructpupoBano B Muntocte P® 02.08.2017 Ne 47644).
https://rg.ru/2017/08/07/minobr-prikaz67 1-site-dok.html
2. ®enepanbHblil 3ak0H "OO0 oOpazoBanuu B Poccuiickoit @denepanuun ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2 OcHOBHAas JquTEpaTypa
1. I'muaka H.JI. 3amaun u ynpakHeHuss mo oOmed XxuMuu: Yued.-mpakTuy. mnocoodue ass
OakanaBpoB — M.: m3a-Bo Opaiit, 2014. — 236 c.
2. KoukapoB ’K.A. Heopranuueckass Xumusi B ypaBHEHUSX peakiuii: yued. mocoobue — Hanpumk:
Kab6.-bank. ya-t, 2014. — 331 c.
3. KsapoB A.A., Myxkoxesa P.A., Koukapos JK.A. u np. O6mias u HeopraHuueckasi XumMus: y4eo.
nocobue — Hanpunk: Kab.-bank. ya-t, 2013. — 63 c.
4. Xaxanuna [".W. u np. Heopranmdeckas xumusi: Yueb. mocoome— M.: FOpaiit, 2010. — 288c.
5. OBCKBI'Y - http:/ /lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

7.3 lonosiHUTE/ILHAS JIUTEPATYPaA
1. lpaiiBep M., Otkunc I1. Heoprannueckas xumus: B 2-x T.: YueOnuk /Ilox pen. B.I1
3nomanosa.: [lep. ¢ anrn./ Pozosoit M.I'., XXaposa A.U. — M.: Mup, 2004
2. KuszeB J1.A., Cmapsirun C.H. Heoprannueckas xumus: Yueonuk. — M.: JIpoda, 2005.
3. ITaBnoB H.A. OOmias u HeopraHuveckas XUMusi: Y YeOHUK I BY30B. — 2-€ U3/, iepepad. u
nom. — M.: JIpoda, 2002. — 448.
4. Jlugun P.A., Jlorunona I'.I1., JL.}O. AnukGepoBa: - 2-e u3z. nepepad. u gomn. — M.: JIpoda,
2004. — 304c.
5. http://www.consultant.ru/
6. http://www.garant.ru/

7.4. llepuoauyeckue U3IaHUs
1. ’KypHan HeopraHn4eckoi XUMHH
2. Xypnan obmelt XumMuu
3. Kypnan ¢puznueckoir XuMuu

7.5. UnTepHer — pecypcbl

Nen/m | HaumeHoBaH Kparkasn Anpec caiita HaunmenoBanue | YcioBud A0CTyna
ue XapaKTepucT OpraHu3aunuu-
3JICKTPOHHOI0 HKAa BJIa/JeJIbLIA;

pecypca PEKBU3HUTHI



https://rg.ru/2017/08/07/minobr-prikaz671-site-dok.html
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/
http://www.garant.ru/

JI0roBOpa

9B/ PI'b OnekTpoHHbie | http:/www.diss.rs OI'BY ABTOPH30BaHHBIN
BEpPCUU Lru «Poccuiickas JOCTYII U3
885898 monHbI rocyaapcTBeHHas OnbIMoTEKH
X OubIMoTeKa
TEKCTOB JIUCCE (PT'B) (x. 112-113)
prauuii u
aBTopedepaTo
B 13 (hoHma ToroBop
Poccuiicoi Ne095/04/0011
TOCy/IapCTBCHH
ot ot 05.02.2022 1.
OnbIMOTEKN
«Web of ABtopuTeTHas | http://www.isikno Kommnanus Hoctym o IP-
Science» OJINTEMATHYE wledge.conm/ Thomson Reuters aapecam KbI'Y
(WOS) cKas
pedepaTHBHO- Cyﬁ.]jl/llleH?.l/lOHH
oubnuorpaduy bIH 10TOBOP
cCKasdt 1 NeWoS/558 ot
HayKOMCTpHYC 02.04.2018 1.
ckas 6a3za
JAHHBIX, B
KOTOpOU
HUHJEKCUPYIOTC
s okoyo 12,5
TBIC. KYPHAJIO
B
Sciverse PedeparuBnas N3 natenscTBO Hoctym o IP-
Scopusuznare | u «Elsevier. Hayka aapecam KbI'Y
JTBCTBA aHaJIMTUYecKa http://www.scopu U TEXHOJIOTUM»
«Onbp3eBup. | s 0aza s.com
Hayka u JTAHHBIX, Konrpaxr
TEXHOJIOTHI» | COAeprKalias Ne7E/223 ot
01.02.2022 1.
21.000
pELeH3UPYEMbI
X KYpHAJIOB;
100.000 kHwur;
370 KHMKHBIN
cepui
(TpomomKatoIy
uxcs
W3JIaHui);
6,8
MJTH. TOKJIaJI0B
U3 TPYIOB

KoH(pepeHImit



http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/

Hayunas
3JIEKTPOHHAasI
onbdamnorexa
(H2b POD®N)

DNeKTpOHHAs
OnbIMoTeKa
Hay4YHBIX
MyOHKaIHii -
MMOJTHOTEKCTOB
bIC BEPCUU
okoJjio 4000
WHOCTPaHHBIX
u 3900
OTEYECTBEHHBI
X Hay9HBIX
KYpPHAIIOB,
pedepatst
MyOTUKaIHit
20 TBICSY
KypPHAJIOB, a
TaKKe
omucanus 1,5
MUJIH.
3apyOCKHBIX U
POCCHICKHX
JMCCepTALUH.

2800
POCCHICKHX
JKYpHaJIOB Ha
0€3B0O3ME3IHO
 OCHOBE

http://elibrary.ru

000 «HDb»

ITonnsii JoCcTYn

Bba3zagannnixS
ciencelndex
(PUHII)

Hanwmonanbuas
nHpOpMaITHOH
HO-
aHaAJIUTHYECKA
s cCUCTEMA,
AKKYMYIUPYIO
masg ooJiee 6
MUJIIMOHOB
myOauKaImit
POCCHICKHUX
aBTOPOB, a
TaKXe
HH(pOpMaIHIO
00 ux
[UTUPOBAHUU
u3 6oiee 4500
POCCHICKHX
KypHAIIOB.

http://elibrary.ru

000 «HDOb»

JInIeH3NOHHBIN
JIOTOBOP

SciencelndexNeSI
0-741/2022

15.03.2022 r.

ABTOPHU30BaHHBIN
JOCTYII.

ITo3BomsieT
JIOTIOJIHATH U
YTOYHSTh CBEACHUS
0 MyOIUKaUIX
yuenbix KBI'Y,
HMEIOIIUXCS B
PUHI]



http://elibrary.ru/
http://elibrary.ru/

IBbC«Koncya
bTAHT
CTYAEHTa)

13800
U3JaHUHI 10
BCeM 001acTsIM
3HAHMH,
BKJIIOYAET 001
ee yem 12000
y4eOHUKOB U
y4eOHBIX
OCOOMI JIst
BO u CIIO,
864
HaUMCHOBaHHIA
KYpPHAJIOB U
917
MOHOTpa(uil.

http://www.studm
edlib.ru

http://www.medc
ollegelib.ru

000
«ITonurexpecypce
»

(r.Mocksa)

Horosop
Ne138CJ1/01-
2022

Ot 13.02.2022 r.

ITonnsii JoCcTYn
(peructparus no 1P-
aapecam KBI'Y)

IBC «Jlaub»

DIIEKTPOHHBIEB
€pCUH KHUT
BEIYIINX
H3]IaTENLCTB
yaeOHOH 1
HAay4YHOU
JUTEPATypHI (B
TOM 4YUCJIE
YHUBEPCUTETC
KUX
U3/1aTeJIbCTB),
TaK "
AIICKTPOHHBIC
BEpCUU
MEPUOIUYECKH
X U3JaHUH 110
pa3IUnYHBIM
o0nacTaM
3HAHUM.

https://e.lanbook.
com/

000 «39BC
JIAHb» (r.
Cankrt-
[TeTepOypr)

Jorosop
Ne3E/223

ot 01.02.2022 r.

[TonnsIid mocTyn
(peructparus no 1P-
aapecam KBI'Y)

HanuoHajabHa
1
3JIEKTPOHHAA
0uodaMoTeKa
PI'b

OObeHEeHHbI
171
JJIEKTPOHHBIN
KaTajor
¢dhonm0B
POCCUNCKUX
OMOIMOTEK,
coaepKalui
4 331 542
3IEKTPOHHBIX

JAOKYMCHTOB

https://H36.pd

OI'BY
«Poccuiickas
rocyJapcTBeHHas
OuOIHnOTEKAY

Hoctym ¢
AIIEKTPOHHOTO
YUTAJIBLHOTO 3ajia
ouobauorexu KbI'Y



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

o0pa3oBaTeNbH

oro u
HAy4YHOTO
XapaxTepa 1o
pa3IMYHBIM
oTpacism
3HAHUI
9. 9bC 107831 http://iprbooksho | OOO «Aii ITu Op [TosHbIit mocTyM
«Aiilludpoyk | nmybnukauuii, B p.ru/ Menua» (peructpanus no IP-
c» T.4.: 19071 — anpecam KbI'Y)
yUeGHBIX (r. CaparoB)
u3aanuii, 6746 Torogop
— Hay4HBIX Ne4839/19
n3gauuii, 700
KOJIJICKITUH, ot 01.02.2022 r.
343 xxypHaia
BAK, 2085
ayIMOW31aHUI
10.| Mexnaynapon | Lludposas http://Crossref.co | HIT «tHOUKOH» | ABTopu30BaHHBII
Hasl cUCTeMa | UACHTU(HUKALH m JOCTYTI
oubauorpagu | 1 00bEKTOB HAorosop
- (DOI) NeCRNA-1060-
CCBLIOK 1901 07.05.2022
Crossref T
11.| Polpred.com. | O630p CMU http://polpred.co | OOO «Ilonmpen Hoctym o IP-
Hosocru. Poccun n m CIIPAaBOYHU KU anpecam KbI'Y
0630p CMMU. | 3apyOexbs.
Poccusi u [Tonubie
3apy0exbe | TEKCTBI +
aHAJIUTUKAN3
600 n3ganuit
no 53
OTpacisiMm
12.| Mpe3unentck | bonee 500 000 | http:/www.prlib.r OI'bY ABTOPHU30BaHHBIN
ast JIEKTPOHHBIX u «IIpe3unenTckas JOCTYH U3
OmbaHMoTeKa | JOKYMEHTOB OubIMoTeKa UM. oubnuorexu (ay.
um. B.H. 10 UICTOPUU b.H. Enpuuna» Ne214)
Eabuuna OrTeuecTBa, (r. CaHKT-
poccuiickoi [TeTepOypr)
rocyJapCTBeHH
oCTH,

pYyCCKOMY



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

SI3BIKY U IIPABY

4.COBpeMeHHLIC HpO(l)CCCI/IOHaJ'IBHBIC 0a3nl JaHHBIX (B TOM YU CJIC MCKIYHAPOIHBIC pe(bepaTI/IBHI)Ie
0a3nl JaHHBIX HAYYHBIX 1/13)13}11/1171) u I/IH(I)OpMaHI/IOHHI)Ie CIIPaBOYHBIC CUCTEMBI

Nature

SpringerMaterials

KypHanbt
n3garenbscTsa Annual

Reviews

KypHanet
n3narenscTBa Oxford

University Press

Hudposoii apxus
KYPHAJIOB
n3aaTenbpcTBa Royal
Society of Chemistry

IlarenTHas Oa3a

Onun u3 CaMBbIX CTaphIX u Jloctym
ABTOPUTETHBIX OOIIEHAYYHBIX JKYPHAJIOB. ¢BOOOIHBIN

[lyGmukyer  wWccrnemoBaHus,  MOCBAIIEHHBIC
[IUPOKOMY Kpyry BOIIPOCOB, B wWww.nature.c
OCHOBHOM €CTECTBEHHO-Hay4yHOU Tematuku. C om
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HToro o0mmii pa3mep JUIEH3MOHHOTO BO3HATPAXKIEHHS:

7.6. Meroanueckue yKa3aHusi 10 NPOBEJICHUIO PA3JINYHBIX Y4eOHBIX 3aHATHH M CAMOCTOATEIbHOM
padoThI

1. Kapos A.A., Xouyes I.10., Mupsoes P.C. n ap. Xumus anemenos [ A —u Il A rpynn I[ICXO:
yuebHoe nocobue. - Hanpunk: Kao.-bank. yu-1, 2017. -98 c.
2. llleros P.A., Kapos A.A., Xaksamesa O.B.. Koukapos XX.A., /luarpammel Jlatumepa, @pocra
u Ilyp6Ge mpu M3ydeHUH OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB: yueOHOe mocobue. -
Hanpunk: Ka6.-bank. yu-1, 2017. — 104 c.
3. Kapos A.A.. Xunosa C.b.. Koukapos XK. A. u ap. O6mas u HeopraHuyeckast XUMHs: 3a1aHus
U METOJWYECKHE PEKOMEHJAMU sl camMocToATeNnbHOM pabotel. Hampumk: KabapnuHo-
bankapckuii Yausepcurert, 2011- 55 c.



4. TxamoxoB H.U., Kspor A.A., UepkecoB b.X., Bunamxkera M.K. Obmmas u HeopraHndeckas
XuMuUs: 3afaHus W MeToAuyeckue pexkomeHpanmu. — Hampumk: KaGapanno-bamkapckuii
VYuusepcurer, 2009. — 47 c.

5. Kapos A.A., Ompoesa P.3., Xwiosa C.b. Xacanos B.X., Mupsoes P.C. Xvmus
KOOpAMHALMOHHBIX coennHeHm.Merop.rmocobme- Hanmpunk: Kab.-bank. Yu-1, 2012. -

64c.

6. Ksapos A.A.. Xunosa C.b.. Koukapos XK. A. u ap. O6mas u HeopraHudecKast XUMusi: 3a1aHust
U METOJIUYECKHEC PEKOMEHIAIMU JIJIsi CaMOCTOATeNbHOW pabotel. Hampumk: Kabapauuo-
bankapckuit Yausepcurert, 2011- 55 c.

7. TxamoxoB H.U., Kapos A.A., UepkecoB b.X., Bunmmkera M.K. OOmast u Heopranudeckas
xuMusl: 3ajaHusi U MeToauveckue pexkomeHaanuu. — Hanpuuk: KabGapnuno-bankapckuii
VYuusepcurer, 2009. — 47 c.

7.7.Memoouueckue yKazanus no npogedenuto pasiuyHblx yueOHbIX 3auamull, K
KYPCOBOMY NPOEKMUPOSAHUIO U OPYeUM 8UOAM CAMOCHOSIMENbHOU pabOmbl.

VYyeOHas pabGota mo gucuurinHe «PemieHue 3amad B Kypce HEOPraHMYECKONW XUMHN»
COCTOUT U3 KOHTAKTHOM pabOThI (JIEKIUU, TPAKTUUECKUE 3aHITHS) U CAMOCTOSITENIbHOM pabOTHI.
Jlonsi KOHTakTHOM y4yeOHON paboThl B 00IIeM 0o0beMe BpEMEHH, OTBEIEHHOM MJISi U3Y4YECHHUS
JTUCITUTITUHBI, COCTaBIsIET 75 % (B TOM 4uCle JIEKITMOHHBIX 3aHATHH — 37,5 %, mpakTHYeCKuX
3ansatuit —37,5 %), mons camoctosiTeabHOM padoThl — 6,25 %. CoOTHOIICHUE JIEKITMOHHBIX,
CEMHUHApPCKUX, JIA0OpATOPHBIX M TMPAKTUYECKUX 3aHATHM K OOIIeMy KOJMYECTBY 4YacoB
COOTBETCTBYeT yueOHOoMY Tutany HampasieHus 04.03.01 —Xumus, npoduns «Heopranmdeckas
XUMHSI U XUMUSI KOOPJAWHALMOHHBIX COEIMHEHUIN», « XUMUS OKpYKaIoLeH Cpelbl, XUMUYECKast
AKCIEPTH3a U SKOJOrHuecKas 6e301acHOCThY.

I[JIH IMOATOTOBKH K MPAKTUYCCKUM 3aHATUAM HeO6XOIII/IMO PacCMOTPETb KOHTPOJIbHBIC BOIIPOCEHI,
MIpH HEOOXOJWMOCTH OOpATUTHCS K PEKOMEHIYyEeMOHW JHUTepaType, 3alrcaTh HEMOHSATHBIE MOMEHTHI B
BOIIpocCax It YACHCHUA UX Ha NPEACTOAIIEM 3aHATHUU.

Memooduueckue pekomenoayuu no uzyuenuio oucyuniunvl «Pewenue 3adau é Kypce Heop2anuuecKoul
xXumuuy 014 00yuaouuxca

[Ipuctynas Kk UW3y4eHHIO [UCHUIUIMHBIL, OOydYaroUmleMycs HEOOXOOUMO O3HAKOMHTBCS C
TEMAaTHYECKIM TUTAHOM 3aHSATHH, CIIMCKOM PEKOMEHIOBAaHHOW y4eOHOU nuteparypbl. Ciemyer ysICHHUTH
MIOCIIEAOBATEILHOCTD BBIIONHEHHUS] MHIUBUIYalIbHbIX YYEOHBIX 3aJaHHUil, 3aHECTH B CBOIO pabouyro
TETpaab TEMbl U CPOKU IPOBEACHHUS CEMUHApPOB, HANUCAHUS Y4eOHBIX W TBOpUECKHX pabor. Ilpu
W3YyYEHUH TUCLUIUTMHBI 00YYaIOIIMECs] BBIIOJIHSIIOT CIACAYIOLINE 3aJaHNs: N3y4aloT PEKOMEHI0BAHHYIO
y4eOHYyI0 M Hay4yHYIO JHUTEpaTypy; HHUIIYT KOHTPOJIbHBIE PaOOTHI, TOTOBST NOKJIAAbl M COOOLICHHUS K
MPAKTUYECKUM  3aHSATUSAM; BBIIIOJIHIIOT CAMOCTOSTENbHBIE TBOPYECKHE padOThl, Y4YacCTBYIOT B
BBIIOJIHEHUN MTPAKTUUECKUX 3aJaHri. Y POBEHb U INIyOMHA YCBOEHMS IUCLUUIUIMHBI 3aBUCST OT aKTHBHOU
W CHCTEMaTH4eCKOW palOoThl Ha JIEKUMAX, WU3YYCHUS PEKOMEHAOBAHHOH JUTEPaTyphl, BBIIOTHEHHS
KOHTPOJIbHBIX MMMCbMEHHBIX 3aJaHuN

Kpr HU3y4acTCia Ha JICKIUAX, CEMHUHApax, MNpu CaMOCTOSTEIbHON H HH,I[PIBPI,Z[yaJ'ILHOfI pa60Te
06y‘IaIOH_II/IXC$I. 06yqa10mnﬁcsi AJIL TIOJIHOr'O OCBOCHUA MaTEpuaia JOJKCH HCE MPOITYCKATh 3aHATUA U
AKTUBHO Yy4aCTBOBAaThH B y‘lC6HOM mponecce. .HCKLII/II/I BKJIFOYAKOT BCC TEMbI 1 OCHOBHLIC BOIIPOCHI TCOPHUU
" NPAKTUKU CTPAXOBAHU. I[J'IH MaKCUMAaJIbHOM 3(1)(1)CKTI/IBHOCTI/I HU3YUYCHUSA H€O6XO,Z[I/IMO IIOCTOSAHHO BECTH
KOHCIICKT HCKHHﬁ, 3HAaTb PCKOMCHAYCMYIO MNPCHOAaBaTCICM JIMTEPATYPY, HNO3BOJAIOIIYHO HOIMOJIHUTH
3HAHUWA U JTydlIC NOATOTOBUTHCA K CEMUHAPCKUM 3aHATUAM.



B coorBercTBHM C Y4eOHBIM IJIAHOM Ha Ka)XXIylH0 TEMY BBIIEIECHO HEOOXOAMMOE KOJIHYECTBO
4aCoOB ITPAKTUYECKUX 3aHITUM, KOTOPHIE IPOBOJATCSA B COOTBETCTBUU C BOIIPOCAMHU, PEKOMEH JOBAHHBIMHU
K U3y4EHUIO 10 onpeeieHHbIM TeMaM. O0ydaronyecs: JOIKHBI PeryIspHO TOTOBUTHCSI K CEMHUHAPCKIM
3aHATUSIM M YYacTBOBaTb B OOCYKIACHHUM BOMpocoB. llpm MOArOTOBKE K 3aHATUSIM ClEAyeT
PYKOBOJCTBOBATbCSI KOHCIIEKTOM JIEKIIMM M PEKOMEHJOBAHHOM JmuTepaTypoid. Temaruueckuil IUIaH
JTUCUUIUIMHBI, y4eOHO-METOJNYECKUE MaTepHallbl, a TaKXKe CIIHCOK PEKOMEHIOBAHHOW JHTEpaTyphl
MPHUBEACHBI B paboueii mporpamme

B xone m3yueHHs MUCHMIIMHBI OOYYaIOMIMKCS WMEET BO3MOKHOCTBH MOATOTOBUTH pedepaT Mo
BBIOpaHHOH W3 mpeayiokeHHOro B Paboueil mporpamme crucka TeMe. BhICTyruieHHe C JOKIAAOM TI0
pedepary B rpymme npoBoAuTcs B popMe MPE3EHTANHN C UCTIOIB30BAHNEM MYJIbTUMEINIH Ol TEXHUKH.

Memooduueckue pexomenoayuu npu padome HA0 KOHCHEKMOM 60 8DeMsl RPOGEOEHU IeKUUU

B mporiecce JIEKITMOHHBIX 3aHATHIA 11€71eC000pPa3HO KOHCIIEKTUPOBATh YUeOHBIH Marepuain. s
3TOr0 HCHOJB3YIOTCS OOIIME W YTBEPJAUBIIHMECS B NPAKTHKE MpaBUja, W IMPUEMbl KOHCIICKTUPOBAHHUS
JIEKIUH:

KoncnekrupoBaHnue JEKIUN BEAETCS B CHEUUATBHO OTBEIEHHOW JJIs 3TOrO TETpaju, KaKabld
JINCT KOTOPOM JIOJIPKEH UMETh I0JIs, HA KOTOPBIX JENAI0TCs TIOMETKH M3 PEKOMEHI0BAaHHOM JIMTEpPaTyphI,
JIOTIOTHSIONTNE MaTepHall MPOCIYIMIAHHON JIEKITMH, a TaKXKe MOAYCPKUBAIONINE OCOOYI0 BaXKHOCTH TEX
WJIA UHBIX TEOPETUUECKUX TOJIOXKEHUH.

[enecooOpa3HO 3amMuCchIBaTh TEMY U IUIaH JIEKIUH, pEKOMEHIyEMYIO JIUTEPaTypy K TeMe. 3armmcu
pa3fenoB INEKIMH JOJDKHBI HMMETh 3aroJIOBKH, MOJ3arOJIOBKU, KpacHble CTpOKH. JlJsi BbLIENEHHUS
pas3zenoB, BBIBOJIOB, ONpE/ENCHUN, OCHOBHBIX HJEH MOXHO HCIONB30BAaTh IBETHBIC KapaHIAId U
(hmomacTepsl.

Ha3BanHbie B JIGKIMH CCHUIKH Ha INEPBOMCTOYHUKN HaJAO0 IOMCTUTHL Ha IIOJIAX, 9TOOBI npu
CaMOCTOSTEIbHOI pa60Te HAWTH W BOHCAaTh MX. B KOHCIEKTE MOCIOBHO 3aIIMCHIBAFOTCS OIIpPEACIICHUSA
HOHHTHﬁ, KaTel"OpI/Iﬁ 1 3akoHOB. OcTallbHOE JOJIDKHO OBITH 3aIIMCAHO CBOMMH CIIOBAMH.

KaxmoMmy crynmeHTy HEOOXOAMMO BBIPabOTaTh W HCIONB30BATH AOMYCTUMBIE COKpAIIEHUS
HanOoJiee pacIpoCTPaHEHHBIX TCPMIHOB H ITOHSATHH.

Memoouueckue pekomeHoauuu o NOO20Mo8Ke K NPAKMUUecKuUM 3aHAMUAM

[IpakTudeckue (CeMHHapCKWE) 3aHATHUS — COCTaBHAs 4YacTh y4eOHOro Tmporiecca, TPYIIOBas
dopma 3aHATHI TIpU aKTHBHOM y4YacTHH CTYAeHTOB. [IpakTWdeckwe 3aHATHS CIIOCOOCTBYIOT
yIIyOleHHOMY M3Y4eHHI0 Hanbolee CIOKHBIX TPoOJIeM HAYKH M CIIyXaT OCHOBHON (hOPMOIA ITOIBEICHUS
UTOTOB CaMOCTOSATEIBHOM paboThl 0Oydatomuxcs. Lenpio mpakTHYeCKNX 3aHATHH SBISETCS YriyOJeHue
U 3aKpeIUIeHHE TEOPETHYECKHX 3HaHWH, IOJTYYeHHBIX OOy4YaroIMMHUCS Ha JIEKIHMSX W B IIpOIecce
CaMOCTOSITEIFHOrO M3y4eHHs ydeOHOro wmarepuaina, a, CIeJoBaTelbHO, (OPMUPOBAHHE Yy HHX
ONpeeNIeHHBIX YMEHNH U HaBBIKOB.

B X0AC TIOATOTOBKM K CCMHHAPCKOMY 3aHATUIO H606XOILI/IMO MNpOYUTATb KOHCIICKT JICKIIUHU,
HU3YYUTb OCHOBHYIO JIUTCPATYPY, O3HAKOMUTLCS C HOHOHHHTGHBHOﬁ HHTepaTypOfI, BBIITOJIHUTH BBIJAHHBIC
npernoAaBaTciicM MPAKTUYCCKUC 3aJdaHUs. HpI/I O9TOM Y4YCCTb PCKOMCHAAIIMW IIPEeoAaBaTeiid U
Tpe60BaHI/I$I MporpaMMEal. ﬂOpa6aTHBaTL CBOM KOHCIIEKT JICKIIMHU, [CJiasl B HEM COOTBCTCTBYIOIIUC 3aIIUCHU
U3 JIUTCPATYPHL.

KemareaprHo Ipu IOATOTOBKE K IMPAKTUYCCKUM 3aHATUAM 110 AUCHUIIMHE OIHOBPEMCHHO
HCIIOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3a/IJaHHBIC BOITPOCHI.



Ha mpakTudeckux 3aHATHAX OOyYaIOIIMEcs YJ4aTcsi TPaAaMOTHO H3JIarath MpoOJieMbI, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIH W CYKICHHS, PAcCCMAaTPUBAIOT CHUTYAllWH, CIIOCOOCTBYIOIIHME PA3BUTHIO
npodecCHOHANBHOW KoMIeTeHTHOCTH. Creayer WMeTh B BHIY, YTO IOATOTOBKA K MPAKTHYECKOMY
3aHSATHIO 3aBUCHT OT (HOPMBI, MECTa MPOBEACHHS CEMUHApPa, KOHKPETHBIX 3aMaHMi W MOpydYeHHH. DTO
MOJKET ObITh HallMCaHKE JAOKIaNa, 3cce, pedepaTa (C MOCISTYIONUM UX 00CYKICHUEM ), KOJZIOKBUYM.

Memoouueckue peKOMeHOAUUU RO OP2AHUZAUUL CAMOCHOAMENbHOU PAOOmbl

CamocrostensHas pabora (mo B.M. Jlamio «caMOCTOSATENBHBIM — YeIOBEK, WMEIOIIUNA CBOU
TBepJbIe YOSXKIICHHS») OCYILECTBIISIETCS PH BeeX (hopMax 0OydeHHs: OYHON U 320YHOM.

CamocrositenibHass  pabora oOy4arommxcsi - CHOCOO  aKTUBHOTO, IIEIEHANpaBICHHOTO
MpHOOPETEHHUs] CTYJIEHTOM HOBBIX JIJIsl HEro 3HAHWH W YMEHUH 0€3 HelmoCcpeACTBEHHOI0 Y4acTHs B 3TOM
mporecca mpenopaparencii. [loBbIIEHWE pPOMM  CaMOCTOSTEIBHOW PabOTHl  OOyYAIOIIUXCS IPH
MPOBEJICHUH PA3IIMYHBIX BUJOB YU€OHBIX 3aHITHH MpeIoiaraer:

—  ONTHMH3AIUIO METOAOB OOYYEHHs, BHEIpPEHUE B YUeOHBIM TPOIECC HOBBIX TEXHOJOTHH
06y‘IeHI/I$[, MOBBIIAIOUINX IMPOU3BOAUTEIIBHOCTE Tpyda HIperoaaBaTeiid, AaAKTHBHOEC HCIIOJIB30BAHUC
MH(OPMAIMOHHBIX TEXHOJIOTHH, MO3BOJIAIONIMX O0YYaIOIIEMyCs B yI00OHOE Ui HEro BpeMsl OCBaMBATh
y49eOHBIA MaTepHa;

—  IIMPOKOE€ BHEAPEHHE KOMIBIOTEPU3UPOBAHHOIO TECTUPOBAHN;

- COBCPUICHCTBOBAHUE MCTOAMKHU TIPOBEACHUA TPAKTUK U Hay‘IHO-HCCHe)IOBaTeHBCKOﬁ
paboThl 0Oy4aIOMIKXCS, MOCKOIBKY UMEHHO STH BHIBI yueOHOW paboThl B TIEPBYIO OUepelb TOTOBST
00yUaronmxcs K CaMOCTOSTEIbHOMY BBIITOTHEHHIO TPO(ECCHOHATIBHBIX 3a/a4;

—  MOJAEPHU3ALHUIO CHCTEMbl KYPCOBOI'O M IUILUIOMHOI'O IPOEKTHPOBAHUS, KOTOpas MODKHA
MIOBBIIIATH POJIb CTYEHTA B IIOA0OpE MaTepraa, OMCKe IyTel pelieHus 3a1ad.

CamocTosiTenbHas padoTa NPUBOAUT CTY[EHTA K IOIY4YEHHIO HOBOTO 3HAHUS, YIOPSIOYEHUIO U

YOITyONCHUI0 MMEIOIMUXCSl 3HAaHUHM, (OPMUPOBAHUIO y HETO MPOPECCHOHAIBLHBIX HABHIKOB W YMEHHIA.
CamocrosTeabHas paboTa BBITOIHACT P QYHKIHI:

—  pa3BHBAIOILYIO;

—  uH(pOPMAIMOHHO-00 yJaIOITYO;

—  OPHEHTHPYIOUIYIO H CTUMYIUPYIOIIYIO;

—  BOCIIUTHIBAIONIYIO;

—  HCCIEIOBAaTENIBCKYIO.

B pamkax Kypca BBIIONHSIOTCS CIEAYIONINE BHJIBI CAMOCTOATEILHON PaOOTHI:

[Ipopaborka yaebHOTO MaTepraa (110 KOHCIIEKTaM, Y9eOHOH U HAYIHOH JTUTepaType);
BrlinonHeHne pa3HOYpOBHEBBIX 3a/1a4 U 3aJaHUA;

Pabora ¢ Tectamu u Bonmpocamu 1Sl CAaMOIIPOBEPKHY;

BeinonHenne UTOroBoit KOHTPOIBHON PaOOTHI.

CTy,I[CHTaM PEKOMEHIyeTCsl C CaMOro Hadyaja OCBOEGHHMs Kypca paboTaTth ¢ JHUTEpaTypoil u

B

MpeAsaraeMpIMi 3aJaHUIMU B (OpME MOATOTOBKH K OUEPEIHOMY ayAUTOpPHOMY 3aHsATHIO. IIpu 3ToM
aKTYaJIM3UPYIOTCS MMEIOLIMECs] 3HaHMS, a TaKKe co3jaerca 0asa Uil YCBOGHHMS HOBOrO MaTepuala,
BO3HMKAIOT BONIPOCHI, OTBETHI HA KOTOPBIE CTYAEHT IIOJIYYaeT B ayIUTOPUH.

Heo0xoauMo oTMETHTH, YTO HEKOTOPbIE 3aJaHusl Uil CaMOCTOSTENBbHOW paboThl MO Kypcy
HUMEIOT onpeneneHnyto cneunuky. [Ipu ocBoeHnu Kypca CTyIEHT MOXKET IOJIb30BaThCsl OMOIMOTEKON
BYy3a, KOTOpas B MOJHOW Mepe oOecreueHa COOTBETCTBYIOIIEH JIMTepaTypol. 3HAUUTENbHYIO IOMOLIb B
MOJTrOTOBKE K OYEPEAHOMY 3aHITHIO MOXKET OKa3aTh MMEIOLIMKCS B y4eOHO-METOINYECKOM KOMILIEKCE
KpaTKUH KOHCHEKT JeKIui. OH k€ MOXET HCIONb30BaThCA W JUId 3aKPEIUIEHUS IOJyYEeHHOIO B
ayaurtopun Matepuana. CamocTosiTelbHas paboTa CTYACHTOB NPEAYCMOTpEHa y4eOHBIM IUIAHOM H
BBITOJIHAETCS. B 00s3aTENFHOM MOpSAKE. 3aJaHusl MPEUIOKEHbI 10 KaXJI0W M3ydaeMol TeMe U MOryT
TOTOBUTbCA WHAMBUAyaJibHO Wiu B rpynne. Ilo HeoOXoaMMocTH CTyIeHT MOXKeT oOpamarbes 3a



KOHcyHI)TaHI/IGI\/'I K MpernoaaBaTeiro. Breimonnenue 3agaHmit KOHTPOJIUPYCTCA HW  OLUCHUBACTCA
npernoaaBaTeiCM.

i ycemHoro caMocTOSTEIbHOTO M3Y4YEHHsl MaTepHasa CErofHs HCIONb3YIOTCS pPa3InyHbIC
cpeacTBa 0OydeHHsl, Cpeii KOTOPBIX 0c000€ MECTO 3aHMMalOT MH(POPMAIIMOHHBIE TEXHOIOTHH Pa3HOrO
YPOBHSI M HAIIPABJICHHOCTHU: AJIEKTPOHHBIC YUeOHUKU U KYpPCHI JIEKIIHIA, 0a3bl TECTOBBIX 3aJaHUN U 3a/1aY.
DNeKTPOHHBIN Y4eOHUK MPEACTaBIsIET COOOH MPOrpaMMHOE CPENICTBO, MO3BOJISIONICE MPEACTABUTD IS
W3YyYCHHS TEOPETUYECKUU MaTepuall, OpPraHu30BaTh amnpoOMpPOBAaHUE, TPEHAXK M CAMOCTOSTEIBHYIO
TBOpYECKYI0 paboTy, TOMOraomiee CTyAeHTaM | MPENoAaBaTeNlio OICHUTh YPOBEHb 3HAHUH B
ONpEIENICHHOW TEeMaTHKe, a TakkKe colepxkamiee HEOOXOAUMYI0 CIPABOYHYI0 HH(POPMAIIHIO.
DJNEeKTPOHHBIN Y4eOHWK MOXET HHTErpHUpOBaTh B cebe BO3MOKHOCTH Pa3MYHBIX IeJarornuyecKux
MPOrPaMMHBIX CPENCTB: OOYYaIONIMX MPOrpaMM, CIPABOYHUKOB, YUeOHBIX 0a3 JaHHBIX, TPEHa)KEpPOB,
KOHTPOJUPYIOIIUX TPOTrpamMM.

g ycmemHoil oOpraHu3allid  CaMOCTOATENbHONW pPabOThl BCEe AaKTHUBHEE IPUMEHSIOTCS
pasHooOpasHbie 00pa3oBaTelIbHBIE PEeCYpChl B ceTH VIHTEpHET: CHCTeMbI TECTHPOBAHUS IO Pa3IMYHBIM
obnacTsM, BUPTyalbHbIE JIEKIIUH, Ta00PaTOPHH, TIPU 3TOM TOJIB30BATENIO IOCTATOYHO HMETh KOMITBIOTEP
Y moaktoueHrne K HTepHeTy Ui Toro, 4ToObI CBA3AThCA C TIPENOJaBaTEeNEM, PElIaTh BEIYNCIUTENbHbIE
3aJauu U Noly4aTh 3HaHUA. Vcronb30BaHue ceTell yCUIMBaeT pojlb CaMOCTOSITEIbHON paOoThl CTyAE€HTa
Y TIO3BOJISIET KapANHAIBHBIM 00pa30M U3MEHHTh METOAMKY MPEnoaBaHusl.

CtTyneHT MOXKET TOIy4aTh BCE 3aJaHMsl U METOANYECKHE YKa3aHHS Yepe3 CepBep, UTO JAET eMy
BO3MOXKHOCTh IIPUBECTH B COOTBETCTBHE JINYHBIC BO3MOKHOCTH C HEOOXOIUMBIMHU JJISi BBIITOJHCHHS
pabor tpynozarpatamu. CTyIeHT MMEET BO3MOXKHOCTH BBIONHATH pabOTy JoMa MM B ayJUTOPHH.
Bornbioe BocruTarensHoe 1 00pa3oBaTeNbHOE 3HAUEHUE B CAMOCTOSTEIILHOM YYeOHOM TPYyJe CTyIEHTa
“MeeT caMOKOHTpolb. CaMOKOHTPONIb BO30YKIaeT M MOAAEpKMBAET BHUMAHUE W MHTEPEC, MOBBIIIAET
AKTUBHOCTh TAMSTH W MBIIUICHHS, IO3BOJSET CTYAEHTY CBOEBPEMEHHO OOHAPYKHUTh W YCTPaHUTh
JOMyIIIEHHBIE OMMOKH M HEIOCTaTKH, OOBEKTUBHO OIPENENUTh YPOBEHb CBOMX 3HAHWH, MPAKTHYECKHUX
ymennii. CamMoe JOCTYHMHOE W IPOCTOE CPEACTBO CAMOKOHTPOINISA C MpPHUMEHEHHEeM HWH(OPMAIHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH - 3TO PSI/I TECTOB «on-liney, KOTopbIe MO3BOJISIOT B PEXKUME PEaThHOTO
BPEMEHHU OIPEENINTh CBOH YPOBEHb BIAJEHHS IMPEIMETHHIM MAaTepHAIOM, BBISIBUTH CBOU OIIMOKU H
MTONTyYUTHh PEKOMEHIAIINH 110 CAMOCOBEPILIEHCTBOBAHHUIO.

Memooduueckue pexomenoayuu no pabome c aumepamypou

Bcro nutepaTypy MOXKHO pa3aenuTh Ha yIeOHUKH U y4eOHbIe TOCOONs, OPUTMHAIBHbBIC HAYYHbIE
MOHOrpaU4eCKue HCTOYHHMKM, HaydHble NyOJMKAlM{d B MEPHOAMYECKOM medaTd. M3 HHUX MOXKHO
BBIIETUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYI0), JAOMOJHHUTEIbHYI0 M JHUTEpaTypy Ui
yIIIyOJICHHOr O U3yUYCeHUS AUCLUILIHHBL

Wzyuenrne OMCHUIUIMHBI ClleNyeT HauWHATH C y4eOHHMKA, IMOCKOJIBKY YYEOHMK — 3TO KHWIA, B
KOTOPOMH M3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUM 110 ONpeeIEHHOMY IPEIMETY B COOTBETCTBUH C LEISIMH U
3aJayaMy 00y4eHUs!, yCTAaHOBJICHHBIMH ITPOrPaAMMOH.

HpI/I pa60Te C HHTepaTypOfI H606XOI[I/IMO YUYUTBIBATDH, YTO UMCIOTCA PA3JIMIHBIC BU/JbI YTCHUA, U
Ka)KI[BIﬁ N3 HUX HUCIIOJIB3YCTCA Ha OIPCACIICHHBIX 3TallaX OCBOCHUA MAaTCpHaa.

IlpeosapumenvHoe uTeHE HANIPABJICHO HA BBISIBICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U MOUCK
WX 3Ha4YEHUS B CIPaBOYHOM JMTEpaType. B uacTHOCTH, IpH UTEHUH yKa3aHHOW JINTEPaTypbl HEOOXOAUMO
noApoOHEHIIMM 00pa30M aHAJIM3UPOBATH ITOHSTHUS.

Cke03H10e umeHue npeamnojaaract nmpouYTeHUC Marcepualia OT Ha4dajla 10 KOHIIA. CKBO3HOE UTECHHEC
JIMTCPATYpPbl U3 MNPUBCACHHOI'O CIIMCKA HAa€T BO3MOKHOCTb CTYACHTY C(l)OpMI/IpOBaTL CBOJ OCHOBHBIX
IIOHATHH U3 H3y‘laeMOﬁ o0macT u CBO60,Z[HO BJIaJ€Th UMU.



Buibopounoe — Ha00OPOT, UMEET IENBIO MOKCK U OTOOp Marepuana. B pamkax gaHHOrO Kypca
BBIOOPOYHOE UYTEHHE, KaK CII0CO0 OCBOCHHS COJACPKaHWS Kypca, JIODKHO HCIONB30BaThCA TPH
MOJITOTOBKE K MPAKTUYESCKUM 3aHITHSAM 10 COOTBETCTBYIOIIUM pa3/ieiam.

Ananumuyeckoe umeHue — OSTO KPUTHUUECKUIl pa30op TeKkCTa ¢ MOCIEAYIOIUM €ro
KoHcIeKkTHpoBaHueM. OCBOEHHE YKa3aHHBIX MOHATHH Oyaer Hambosnee 3((EKTHBHBIM B TOM CIydac,
€CIIM TIPH YTEHWU TEKCTOB CTYJIEHT OyIeT 3aJaBaTh K STHM TEKCTaM BOMPOCHL. YacTh U3 3THX BOIPOCOB
chopmynmupoBana B ®OC B mepeuHe BOHpocoB asd cobOecenoBaHus. IlepeueHb 3TUX BOIPOCOB
OrpaHHYeH, TOATOMY Ba)KHO HE TOJIBKO COZIepKaHKe BOIPOCOB, HO CaM MPUHIIMI OCBOCHUSI JINTEPATYPHI C
MOMOIIBIO BOMPOCOB K TEKCTAM.

Llenbto usyyaroweco 4UTEHHUS SBISETCS TIyOOKOE M BCECTOPOHHEE IOHUMaHHE Yy4eOHOIl
nHpopmaun. EcTh HECKOIBKO MPUEMOB H3Y4aIOIEr0 YTCHUSI:

1. YrteHue mo anroputmy IpeamonaraetT pa3oueHrne MHGpopManuu Ha OJOKH: HAa3BaHUE, aBTOP;
WCTOYHUK; OCHOBHAsl Wjes TeKCTa; (aKTHUECKWH MaTepuall; aHaliu3 TEKCTa MyTeM COMOCTaBIICHUS
HAMEIOIMXCS TOYEK 3PEHHUS 110 PACCMATPUBAEMBIM BOIIPOCAM; HOBU3HA.

2. Ilpuem mocTaHOBKH BOIPOCOB K TEKCTY UMEET CIEAYIOUIII ajJTOpruTM:

—  MEMJIEHHO NPOYUTATh TEKCT, CTAPASICh IIOHATH CMBICI U3JI0KEHHOI'O;
—  BBLACIUTH KJIIOYEBBIE CII0BA B TEKCTE;
—  TIOCTapaThCs MOHITh OCHOBHBIE MJIEH, IIOATEKCT M OOINN 3aMBICENT aBTOpA.

3. TlpueM Te3MpoBaHUsI 3aKIOYaercss B (QOPMYJIMPOBAHWMU TE3HCOB B BHUJE MOJOXKEHHIA,
YTBEPKJIEHUM, BEIBOJIOB.

K sTOMy MOXXHO 00aBHTh M UHBIE ITPUEMBL: TIpHeM pedepUpOBaHUs, IPHEM KOMMEHTHPOBAHUSI.

BaxxHoii coctaBmsiomiel 1000ro COMUAHOIO HAYYHOTO M3JAHUS SBIAETCS CIIHCOK JINTEPATYPHI,
Ha KOTOPYIO CChUIaeTCs aBTOp. lIpW BO3HMKHOBCHHHM HWHTEpeca K KaKOH-TO OOCYKTaeMOH B TEKCTE
mpobiieMe BCerzia ecTh BO3MOXKHOCTh OOPaTHUTHCS K CIUCKY OTHOCAIIEHCS K HeW JIuTepaTypsl. B aTom
crydae BCs TpoOriema Kak OBl pa3OWBaeTCs Ha COCTaBIAIONINE YaCTH, KaXKIas W3 KOTOPHIX MOXKET
M3y4aThCsl OTAETBHO OT ApyTuX. IIpu 3TOM BaykHO HE TEPATh W3 BHIA OOIIMH KOHTEKCT U HE MOTPYKaTbCs
Ype3MEepHO B JAETaNIH, IOTOMY YTO TAaKUM 00pa3oM MOXHO HE YBUAETH TJIaBHOTO.

IMToaroToBka K 5K3aMeHy JIOJDKHA IPOBOAUTHCS HAa OCHOBE JICKIMOHHOTO MaTepuana, MaTepraia
MIPAKTHIECKUX 3aHATHI ¢ 0053aTEIHHBIM O0paIeHHneM K OCHOBHBIM y4eOHUKaM 110 Kypcy. DTO MTO3BOIHT
UCKITIOYUTH OIIMOKH B MMOHUMAHWN MaTepHaia, 0O0JErduT ero OCMBICICHNE, TPOKOMMEHTUPYET MaTepHal
MHOTOYHCIICHHBIMH TIPHUMEPAMHU.

Memoouueckue pekomenoayuu 0141 NOO20MOBKU K IKIAMEHY:

Ox3ameH B 1-M ceMmecTpe sBIsieTcs (QOPMOH HWTOrOBOTO KOHTPONS 3HAHWUA HW YMEHUH
00y4aroLMXxcs 110 JAHHOW AUCLUIUIMHE, TOMYyYeHHBIX Ha JIEKIMSX, IPAKTUYECKUX 3aHATHUAX U B IIpoLiecce
caMoCTOATENbHOW pal0oThl. OCHOBOW ISl ONpelNeNieHHs OLIEHKM CIYKHUT YPOBEHb YCBOCHHS
00yJaroUMMUCSl MaTepuana, HpPEeAyCMOTPEHHOro JaHHOM pabouerd mporpammoir K 3k3ameny
JONYCKAaIOTCA CTYAEHTHI, HaOpasmme 36 u Oonee OajulOB MO MTOraM TEKYLIEro M HPOMEKYTOYHOI'O
KoHTpoIst. Ha ax3ameHe cTyneHT MoxeT Habpath ot 15 xo 30 Gamos.

B nepuoJ mOAroTOBKU K 3K3aMCHY o6yqa}01unec;{ BHOBb 06paH_IaIOTC${ K y‘le6H0-M6TO,Z[I/ILI€>CKOMy
MaTepually U 3aKpCIiigatOT NPOMCKYTOYHBIC 3HAHHU.

HO}:[FOTOBKa 06yan0meroc;1 K 3K3aMCHY BKJIFOYACT TPH dTalla:

- CaMOCTOATECIIbHAaA pa60Ta B TCUCHUC CEMCCTPA,

- HCMMOCPEACTBCHHAA MMOATOTOBKA B JHU, IPCAMICCTBYIOIINEC SK3aMCHY 110 TEMaM KYypcCa,

- MMOAroTOBKa K OTBETY HAa 3K3aMCHAIITMOHHLIC BOIIPOCHI.

HpI/I MOATrOTOBKE K 3K3aMCHY O6y‘-IaIOH_[I/IMC$I uenecoo6pa3H0 HCIIOJIB30BaTh MaTCpUaJIbl HCKHHﬁ,



y4eOHO-METOIMUECKUE KOMIUICKChI, HOPMATHBHBIC JIOKyMEHTBI, OCHOBHYIO U JONOJHHUTEIBHYIO
JIUTEPATYPY.

Ha sk3amen BeIHOCHTCSI MaTepHral B 00beMe, MPEAYCMOTPEHHOM padodell mporpamMMmoil y4eOHoM
JMCUUIUIMHEI 38 CeMecTp. DK3aMeH MPOBOAUTCS B MMCBMEHHOMH / yCTHOH (opme.

[Ipu npoBeneHMM »5K3aMeHa B MHUCHMEHHOM (ycTHOH) ¢Qopme, Beaymuii mpenonaBaTeib
COCTaBJISICT 3K3aMEHAIOHHbIE OMJIETHI, KOTOPbIC BKIIOYAIOT B Ce0s: TECTOBBIC 3aJaHUS; TEOPETUUECKHE
3a7laHusL; 3a/1aud WM cuTyaruu. @opMyIMpoBKa TEOPETUYECKUX 3aJaHUs COBIANAET ¢ (hOPMYIHMPOBKON
MepeuHs JK3aMEHAIMOHHBIX BOMPOCOB, JOBEACHHBIX JIO CBEACHUS OOYYaIOUIMXCS HaKaHyHe
9K3aMeHallMoHHOM ceccun. CopeprkaHHe BONPOCOB OJHOrO OMiIeTa OTHOCUTCS K Pas3iIMYHBIM paszenam
MPOrpaMMBI € TeM, YTOOBI OoJiee MOJTHO OXBATUTH MaTepHall yaeOHOW AUCIUTLTIHEL.

B ayauropum, T/ie pOBOANTCS YCTHBIN 3K3aMeEH, JIOJDKHO OJHOBPEMEHHO HAaXOJHTHCS He Oojee
IIECTH CTYJECHTOB Ha OJHOTO MPENno/aBaTess, IPUHUMAIOIIEro 3k3aMeH. Ha moaroTosky orsera Ha Ouer
Ha 3K3aMeHe oTBoauTCa 40 MUHYT.

Ipw ipoBeIeH M MMCEMEHHOT0 AK3aMeHa Ha paboTy 0TBOIMTECS 60 MUHYT.
PesynbTar yeTHOTO (MMChMEHHOr0) K3aMeHa BHIPAYKAETCS OLIEHKAMU:

Ouenka «omnuunom— om 91 oo 100 6annoe — TeopeTriecKoe conepkanre Kypca OCBOSHO ITOITHOCTRIO, 0e3
POOEJIOB, HEOOXOIMMBIE IPAKTHYECKHE HABBIKK PA0OTHI ¢ OCBOCHHBIM MaTeprasioM chopMupoBaHbl. Bee
TIPETyCMOTPEHHBIE POrpaMMOi 00ydeHH s YaeOHbIE 33/JaHIsI BHIOITHEHBL, KAYeCTBO UX BBIOJIHEHHS OLICHEHO YHCIIOM
0ayII0B, ONIM3KMM K MaKCHMATLHOMY. Ha sk3aMeHe CTyIeHT JeMOHCTPHPYET TITyOOKIE SHAHKS TIPETyCMOTPEHHOTO
TPOrpamMMOoi MaTepriasa, yMeeT YETKO, JJAKOHIYHO H JIOTUYUECKH TIOCIIEIOBATEITBHO OTBEYATH Ha TOCTABIICHHBIE
BOIPOCHL

Ouenka «copoutoy — om 81 0o 90 6an06 — TeOPETHIECKOE CONEPyKaHkEe Kypca OCBOCHO, HCOOXOIMMEBIE
TIPAKTAYECKIE HABBIKK paOoThI C(HOPMHPOBAHEI, BEITOMHEHHBIC YICOHBIC 38 IaHIS CONepyKaT He3HAUNTEIIHHEIC
ommOky. Ha s3K3amMene cTyieHT IeMOHCTPHPYET TBEPIOE 3HAHFST OCHOBHOTO (IIPOrpaMMHOI0) MaTepHaia, yMEET YETKO,
TPaMOTHO, O€3 CYITIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha ITOCTABIICHHBIC BOMPOCHL

Ouyenka «yoosnemeopumenvno» — om 61 0o 80 Hannoe — TeopeTndecKoe coaepxKaHue Kypca
OCBOCHO HE IOJHOCTHIO, HEOOXOAWMBIEC MPAKTHUECKUE HABBIKM pabOThl CHOPMUPOBAHBI YAaCTHYHO,
BBITIOJTHEHHBIC YUeOHBbIC 3aJlaHUs CofepKaT rpyOble ommbOku. Ha sk3aMeHe CTYIEHT JeMOHCTPUpPYET
3HaHUE TOJNLKO OCHOBHOTO MaTepuayia, OTBEThl COJIEPKAT HETOYHOCTH, CNa0d0 apryMEHTHUPOBAHEI,
HapYIIeHa TOCIIEIOBATENBHOCTh U3JIOKCHHS MaTepraa

Ouyenka «neyooenemeopumenvnoy — om 36 0o 60 6a1106 — TeOpeTUIECKOE CoJiepKaHNe Kypca
HE OCBOCHO, HEOOXOJIIMbI€ TIPAKTHYECKHE HABBIKU pa0OTHI He C(hOPMUPOBAHEI, BEITIOTHEHHBIEC yIeOHbIC
3aJaHus CoAepKaT rpyOble OIMOKH, JOMOMHUTENbHAS CAaMOCTOATENbHAs paboTa HaJl MaTePHAJIOM Kypca
He MPUBEET K CYLIECTBEHHOMY MOBBIIIEHHIO Ka4eCTBa BBIOIHEHUS y4eOHbIX 3anaHuid. Ha sx3amene
CTYZEHT JEMOHCTPUPYET HE3HAHNE 3HAYUTENbHON YaCTH MIPOrpaMMHOI0 MaTepHaa, CyleCTBEeHHbIE
OLIMOKH B OTBETaX Ha BONPOCH], HEyMEHHE OPHUEHTHPOBATHCS B MaTepraje, He3HaHHE OCHOBHBIX
MOHSATHH JUCHUIIIMHEI



8. MaTtepuanbHO-TeXHH4YeCKOe o0ecnevyeHne AU CUMIIIMHBI
8.1. TpeGoBaHusi K MaTepHAJbHO-TEXHUYECKOMY 00ecredeHHI0

s peanuzanuu paboueil mporpaMmbl JUCHUTUIMHBI UMEIOTCS CIIEIUANIBHBIC MOMEIICHUS s
IIPOBCACHUA 3aHATHH JICKHMOHHOTO M CEMHMHAPCKOI'0 THIIA, T'PYIIIOBBIX W HWHIWBHUAYAJIbHBIX
KOHCYHBT&HHﬁ, TCKYHICro KOHTPOJIA U HpOMe)KYTOqHOfI aTTecralluu, a TaKKC IIOMCHICHUA )1
CaMOCTOSTEIIbHOW PabOThI U TIOMEIIEHUS JUTS XpaHEHHUS U TMPOQHIAKTHIECKOTO 00CITyKUBaHUS
O60pyaOBaHI/I$L CrICHUAJIbHBIC ITOMCIICHUS YKOMIIJICKTOBAHbI CHCHI/IaJIPISI/IpOBaHHOf'I MeO0eIbIo U
TEXHUYECKUMHU CPEICTBA OOYUYCHHS, CIY)KAIIUMHU ISl TPEACTaBICHUST MHPOpPMAIUU OOJBIION
ayJIUTOPHUH.

HJ'ISI IMPOBCACHUA 3aHSTHN JICKITMOHHOT'O THUIIA HUMCIOTCA ACMOHCTpPAalMOHHOC
obopynoBanue u ydeOHO-HarsigHbie TocoOusa. [lo mucnumnnmmue «Pemenue 3amay B Kypce
HeOpFaHHqCCKOﬁ XUMHKW» UMCIOTCA NPE3CHTALUMU MO OTACJIBbHBIM TEMaM KypcCa, ITO3BOJIAIONINC
Haubosee 3pPEeKTUBHO OCBOUTD MPEICTAaBICHHBIN YUeOHBIN MaTepHall.

[Ipu npoBeaeHnN 3aHATHH JEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCTIOIb3YIOTCS:
JUUCH3UOHHOE NPOZPAMMHOE 00echeyeHue:
- Ilponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTtuBUpycHOe nporpammuoe obecnieuenne Kaspersky Endpoint Security CtanaapTHbIf
Russian Edition;
€80000HO pacnpocmpansemovle NPOCPAMMbL:
—  WinZip ana Windows - mporpaMm st CKaTHs ¥ paClIakKOBKH (DaIIoB;
— Adobe Reader myis Windows — nporpamma myist urenust PDF ¢aiinos;
— Far Manager - KOHCOJBHBIN (ailIOBBIA MEHEDKEp Ul OMEPaAIlMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

[Ipn ocymecTBieHnn 00pa3oBaTENbHOIO IMpoLiecca CTYIACHTaMU M IpernojaBaTesieM
WCIIOJIB3YIOTCS Ccieayromue WHpopManuoHHO crpaBoyHble cucTeMbl: ObC «AulludDpOykey,
OBbC «Koncynbrant cryaenta», CIIC «KoncynbranT mitocy, CIIC «I"apanT».

8.2 OcoOenHocTn peaju3anMud JUCHMIUIMHBI UISi WHBAJIUWIOB W JHMI C
OrpaHUYeHHBIMH BO3MOKHOCTSAMH 310POBbSI

JIisl CTYZIEHTOB C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI CO3JIaHbI CIICIIMAJIbHBIC
ycrnoBusL JUIs TONydeHus oOpa3oBaHus. B 1emsiX JOCTYMHOCTH TMOJyYEHUS BBICHIETO
o0pa3zoBaHusl MO 0Opa30BaTEIbLHBIM IMMPOTPaMMaM WHBAJIWIAMU M JIMIAMUA C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00OECIIeUnBaCTCS:

1. AnbpTepHaTHBHas Bepcus oduIMaIbLHOTO cailita B cetn «MHTepHEeTY MiIs
c71a00BUIAIINX;

2. JInst ”HBANMMOB C HAPYLIEHUSMU 3peHHs (C1a00BUASIINE, CIICIBIC)

- TPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 O0ydarmeMycss HEOOXOIUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HMH(MOPMALUKM O PACTIUCAHUHU YUEOHBIX 3aHSATHH; HaIU4due
CPEINCTB [UIsl YCHUJIEHUS OCTaTOYHOTO 3peHHs, OpailieBCKOM KOMMIBIOTEPHON TEXHHKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3yaJlbHOTO JOCTyna K UWHPOpMAIUU, MpOTpaMM-
CHUHTE3aTOPOB PEUH U APYrUX TEXHHUECKHX CPEJICTB MpueMa-nepenaun yaeOHoit napopmMaiuu B
JOCTYMHBIX (popMax AJis CTYJCHTOB C HAPYIICHUSIMH 3PEHUS;

- 3aJ]aHKS JJIS BBIIIOJTHEHHS Ha K3aMEHE 3aYUTHIBAIOTCS ACCUCTCHTOM;

- THMCHMEHHBIE 3aJaHUs BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
oOyuaronumcs;

3.ln MHBaNWAOB W JMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0pPOBbS IO CIyXY
(cmabocaplmanuye, TIyxue):

- HA DJK3aMEHEe IMPHUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOIIUN CTYICHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIh C YY€TOM WHIWBHIyaTbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHSTh



pabouee MecTO, MepPeaBUTATHCS, IPOUNUTATh U OOPMUTH 33/IaHUE, B TOM YHCJIE 3allUChIBAst MO
JTUKTOBKY);

- 9K3aMEH IPOBOJMUTCS B TUCbMEHHOHN (opMme;

4. Jlisg MHBAIMIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS, HWMEIOIINX
HapyLIEHHUs] OMOPHO-JABUIaTeIbHOTO amiapara, CO3[JaHbl MaTepUATbHO-TEXHUYECKUE YCIIOBHS
o0ecIeunBaroONe BO3MOKHOCTh OECIPENATCTBEHHOIO JOCTyNa OO0ydaromuxcsi B ydeOHbIE
MOMEIIeHNs, OOBEKTY NHUTAHUS, TyaJeTHbIE W Jpyrue IOMEIICHUS YHHBEPCHTETa, a TaKKe
npeObIBaHUS B YKa3aHHBIX MOMEIIEHHUSIX (HaJTMUMe PACIIMPEHHBIX JBEPHBIX POEMOB, OPYIHEH
U APYrux MpUCHocoOIeHui).

- THChMEHHBIE 3aJaHMs BBITIONHSIOTCS Ha KOMIBIOTEPE CO CIICHUAIN3UPOBAHHBIM
MIPOTPaMMHBEIM 00eCTIeUeHHEM WITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAaHUIO CTYJICHTA DK3aMEH MPOBOMUTCS B YCTHOH opme.

OOyuarommecs: U3 YKcia JIMI ¢ OTPAHUIEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS 00ECIICYEHBI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMU pecypcaMu B (hopMax, aJanTUPOBAHHBIX K OTPAaHHUYCHHSIM
WX 3JI0POBBSL.



Ipunoxenue 1

JUCT UBSMEHEHUMH (1onoaHenmii)

B pabodeii mporpaMMe JUCHHILINHBI «PelieHne 3a1ad B Kypce HEeOpraHUIeCKOH XUMUM»

1o HanpasiaeHuto noArotoBku 04.03.01 Xumus (Heopranuueckast Xumusi 1 XuMus
KOOPJMHALIMOHHBIX coequHeHM) (DPusnueckast Xumusi)

Ha 2022-2023 y4eOHBIH rof

Ne JuemenT ( myHkT) PIIJ[ | IlepeyeHb BHOCMMBIX U3MEHEHUI Mpumeuanue
n/n (momoJiHeHwit)

OO6cyx1eHa 1 peKOMEHJ0BaHa Ha 3ace/laHnu Kadeapbl HeOpraHuyeckou u (pu3n4eckor XUMHUH
NpoTOKOJ Ne OT « » 2022 r.

3aBenyromuii kapeapoit X.b. Kymxos




Ipunoxenue 2

Pacnpenesienne 02J1710B TEKYLIEro U py0e:KHOr0 KOHTPOJISI

Cymma b6annos

No
n/n Bud xonmpons Obwan 1-2a mouka 2-1 mouka | 3-a mouka
cymma
1 Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 406.
2 Texyuwjuit KOHmponv: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Omeem  na  npakmuueckux | om 00018 6. | om0 0o 66. | om0oo66.| om0oo6b
3aHAMUAX 0.
Buvinonnenue om 0 00126. | om00046.|om0oo46 | om0oo4
CamMocCmoamenbHvlx 3a0anuii o
(pewenue 3aoau, Hanucanue
pegepamos, 0oknao, rcce )
Pyoescnulit Konmpono 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
3 TECTUPOBAHUE ot 0- 10 96. | ot 0- mo 30. or0-mo | ot 0-mo
36. 36.
KOJIJIOKBUYM or0m0216.| or0mo76.| or0mo70. or 0 10 7
0.
Hmozo cymma mekywezo u 0o 706annoe 00 230. 00 230 00 240
PY0escno20 KOHmpoa
4 OLIEHKA «YJA0BJIETBOPUTEIbHO» He MeHee 36 | He meHee 12 HE MEHEE | HE MEHee
0. 0. 126 126
5 OIleHKA «XOPOIII0» meHee 70 0. | meHee 23 6 | meHee 23 6 | meHee 240
(51-69 6.)
6 OLIEHKA «OTJIHYHO) He MeHee 70 | He meHee 23 HE MEHEE | HE MEHee
0. 0. 236 246




Ipunoxenue 3

Kputepuu olleHKH KadecTBa 0CBOEHUS JUCUMILIMHBI «PelieHue 3a1a4 B Kypce HEOPraHM4YecKoil XuMHI.
Onucanue noka3zarejeil H KPpUTepUeB OLEHUBAHUS KOMIIETEHIIMA HA Pa3IMYHBIX 3Tanax ux GopMupoBaHus
OcHoBHBIMU dTarTaMu (POPMUPOBAHUS KOMITETSHITHH ITPU U3YICHUH CTYICHTAMH JUCIUTUIHHBI SBJISIOTCS TOCIIEI0BATEIIBHOE (POPMUPOBAHUE PE3YIIHTATOB
0OydYeHUs IO TUCIUIUIMHE. Pe3ynbpTar arTecTanuu 00yJaroIuXcsl Ha pa3jIMdHbIX dTamax GOPMUPOBAHUS KOMIICTCHIINN TTOKA3bIBACT YPOBEHL OCBOCHUS
KOMITETEHITHIA 00yJarOIUMUCH.

Kon PE3YJIBTAT KPUTEPUU U ITOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUYEHUSA
komnerenuun | OBYUYEHUA CooTBeTcTBHE YPOBHEH 0CBOCHHE KOMIIETEHIMHU IVIAHUPYEMBbIM pe3yJibTaTamM 00yueHHus U
" 10 JMCHHIJIMHE KPHUTEPUSIM UX OLleHKHU
(MoayJ110) KOMITETeHI U MOPOroBbIH 0a30BbIH NPOJABUHYTHIN
He chopMuUpOBaHa
IIKAJIA 10 TPAAUIMOHHON NATHOAVIBHOM CHCTEeMe
2e110nyc l::;)(’)llOBJIQTBOpPITe.JI i)(l)OBJIeTBopHTeJIL xopormo OTIHHO
IIKAJIa 10 02/JIbHO-PEMTHHIOBOM cHCTeMe

0-35 36 — 60 61 — 80 81-90 91 -100
IK-1 3natb: ocHoBHbIE | He 3Haer | Mmeer Nwmeer 3HaeT Ha XOpoIlIeM 3HaeT Ha XOPOIIEeM
Cnocoben KOJIMYECTBEHHBIE (parmMeHTapHbIe IIPEICTaBICHUE O YPOBHE OCHOBHBIE YpOBHE OCHOBHBIE
BBIOUPATH U 3aKOHBI XUMMH, IpeACTaBiIeHUs 00 | colepKaHUU MOHSTHS U 3aKOHBI HNOHATHSL M 3aKOHBI
HCIIOJIb30BAT | OCHOBHBIE OCHOBHBIX  3aKOHaX | OCHOBHBIX XMMHH, TEPMUHOJIOTHIO | XUMUH,
b IIOJIO’KECHHUS XUMHH, paszenoB obueil u Y HOMEHKJIATypy TEPMHUHOJIOTHIO U
TEXHUYECKUE | aTOMHO- HEIPABUIBHO HEOPraHUYECKON BAKHEHUIIINX KJIACCOB | HOMEHKJIATYpy
CpeICTBa U MOJIEKYJISIPHOTO TPAKTYeT OCHOBHBIE | XUMUH, 3HAeT HEOPraHUYECKUX BAOXHEHUIINX  KJIACCOB
METOIbI y4deHus, HOJIOKEHHUST aTOMHO- | (hOPMYIUPOBKU COCIMHEHUH, HO HEOPraHUYECKUX
UCIIBITAHUN MIEPUOIUYECKUN MOJIEKYJIIPHOTO OCHOBHBIX 3aKOHOB | JIOIycKaeT HeOOJIbIIME | COeUHEHUH.  3Haer
JUIA PELIECHUS | 3aKOH u ydeHus, 3HAEeT Ha | XUMUH, omuoOKu. 3HaeT COBPEMEHHBIE
UCCIIEI0BAaTE | NEPHOIUYECKas JJIEMEHTApHOM HEOOXOUMBIX ISt COBPEMEHHBIE IIPEJICTaBJICHHUS 0
JBCKUX 33/1a4 | CHUCTEMA YPOBHE 3aKOHBI | pEeLICHUS IIPEJICTaBJICHUS O CTPOEHUH aTOMOB,
XMUMHUYECKON XMMHUYECKUM XMUMHYECKON pacueTHBIX 3ajJady, CTPOEHUH aTOMOB, MOJIEKYJI U BELIECTB B




HaIPaBJICHHO
CTH,
[MOCTaBJICHHEI
X
CIEIHUATUCTO
M Ooiiee
BBICOKOM
KBy (pUKaIH
u

DJIEMCHTOB,
OCHOBBI
XUMHUYCSCKOM
TEPMOJAVUHAMUKUA U
XUMHYECKON
KHUHETUKU, TEOPHUIO
AIEKTPOJIUTUYECKO
174 JMCccCOolMaluu,
CHOCOOBI peleHus
OCHOBHEBIX  THIIOB
pacyeTHBIX
XUMHYECKUX 3aJ]a4
B Kypce oOmei u
HEOpraHU4YeCKOn
XUMHH, OCHOBHEIE
(hopmyIbt "
3aKOHEI, o
KOTOPBIM
MPOBOJIATCS
pacuersl,
MaTeMaTUYeCKHUI
anrmapar,
HEOOXOIUMBIHA 1A
peleHus
pacyeTHBIX 3aj1a4.

TepMOI[I/IHaMI/IKI/I nu
KWHETUKH, HO HE
HpaBI/IHBHO nux
Tpaktyer. He 3Haer
OCHOBHBIX 3aKOHOB U
3aKOHOB XHMMHH, a
CIACAOBATEILHO  HE
MOXET peuars
3aJja4n 06azoBoro
YPOBHSA XUMUH.

HO JOITyCKaeT
rpyObie  ommOKu.
3HaeT
CTaH/IapPTHHIE
METOIUKU
pelIeHHUs
pacyeTHBIX 3amad
0a30BOro ypoBH,
PEKOMEHI0BAHHBIC
CITeIIMaTUCTaM
Oonee BBICOKOM
KaTeropuu U
MOXKET TPOBOJIHTH
HE00XOINMBIE
pacdeTsl TOJ €ro
PYKOBOJICTBOM.

MOJIEKYJI U BEILIECTB B
Pa3IUYHBIX arperaTHbIX
COCTOSIHHSX C
HEKOTOPBIMU
MOTPEUTHOCTSIMU, 3HAET
MIPUPOTY, TUTIBI
XUMHYECKUX CBSI3EH U
METOJIbI €€ OIMCAHHUS,
3HAEeT METOI0JIOTHIO
MIPUMEHEHUS
TEPMOJUHAMUYECKUX U
KUHETHYECKAX
MOJXOJIOB K
YCTaHOBJICHHUIO
MPUHIUIINAIBHON
BO3MOKHOCTH
OCYIIECTBICHUS
XUMHUYECKOTO Mpoliecca
C HEOOIBIINMU
omuOKkaMu. 3HaeT
METO/IbI OTTHCAHUS
XHUMHYSCKHIX

paBHOBECHI B pacTBOpax

JIEKTPOJIUTOB,
OCHOBHBI€ IT0JIOKEHUHN
teopun OBP u 3akoHbI
AJIEKTPOJIN3a, JOITyCKast

HEOOJIBIIINE OLINOKH,
3HACT METO/IbI

CIIOCOOBI peuicHus 3a1a4

KOMOHMHHPOBAHHOTO
XapakTepa 1o Kypcy
oO01eil u

Pa3IMYHBIX
arperaTHbIX
COCTOSIHUSX, 3HAeT
IIPUPOLY, THIIBI

XAMHUYECKUX CBS3CH U
METOJbI €€ OIMCAHMS,
3HaCT  METOOJIOTHIO
MIPUMEHEHUS
TEPMOJUHAMUYECKUX
i KHHETUYCCKUX
IO JIXOJIOB K
YCTaHOBJICHUIO
MPUHIUITHATIBHOU
BO3MOKHOCTH
OCYILIECTBIICHUS
XHMUYECKOTO
npouecca.
METOIBI
XAMHYECKUX
paBHOBECHI1 B
pacTBopax
AIEKTPOJIUTOB,
OCHOBHBIE ITOJIOKECHUHU
teopur OBP u 3akoHbI

3HaeT
OIMCaHUS

ANEKTPOJIN3A, 3HAeT
METOIbl M CIOCOOBI
penieHus 3a1a4
MMOBBIIIEHHO
CJIIO)HOCTU IO KypCy
obmreit u
HEOPraHUYeCKOU
XUMHHU.




HEOPraHUYECKON XUMUHU.

YMmers:
HCIIOJIb30BaTh
TEOPETHUECKHE
MOJIOKEHUSI  Kypca
oomiei u
HEOpPraHU4YEeCKOn
XUMHH npu
perieHuun
pacyeTHBIX 3ajad,
JIOTHYECKH
MBICJIUTD,
COCTaBJIATh
XUMHAYECKHE
ypaBHEHUS,
MIPOBOJIUTH
pacyeTsl
XUMHYECKOM
TEPMOJIMHAMUKE U
XUMHYECKOH
KUHETHKE,
HCIT0JIH30BaTh
OCHOBHEIC
MOJIOKEHUS TEOPUU
OBP wu 3akoHOB
AJIEKTpOJM3a A
peleHus
pacyeTHBIX 3aj1a4.

10

He ymeer

He ymeer
HCIO0JIb30BaTh
TEOPETHUUECKUE
OCHOBHI OOmEH H
HEOPraHUYECKOMN
XUMUU MPU PELICHUN
3aaad. Ymeer

pemaTh HECJIOXKHBIE
3a/1a4y 10 METOJIMKE,
IIPEIII0KEHHON

CIELMAIINCTOM OoJiee
BBICOKOU KaTeropuu.

Hcnons3yer
OCHOBHBIC
¢duznueckue u
XUMHYECKUE
BEJIMYMHBI
petieHuun
pacyeTHBIX 3ajad,
JoTycKast pu
3TOM rpyobie
omuoOKH.  YMeer
pemaTh pacyeTHbIC
3agaun 0a30BOro
YPOBHSI TIO KypCy
oOmeit u
HEOPraHUYeCKOM
XHUMHH,
PEKOMEHI0BaHHO M
CITCIIUATUCTOM
Oonee BBICOKOU
KaTeTOPHH.
CocTaBisiTh
ypaBuenusi OBP u
noadupaTh

K02 PHUITUEHTHI
METOJIOM
3JIEKTPOHHOTO
OanmaHca, JOIycKas
OIIINOKHU,
COCTaBJISITh CXEMBI

pu

ANEKTPOJINU3a
paciuiaBa  COJIEH,
KHCIIOT u

YMeeT ucnoab3oBath
TEOPETUUECKUE
MOJIOKEHHUS Kypca
ooO1eii n
HEOPraHWYECKON XUMUU
IIpU pelIeHnr 0a30BbIX U
KOMOMHUPOBAaHHBIX
3amay oo1eil u
HEOPraHWYECKON XUMUH,
MIPU 3TOM HCIIBITHIBAET
HeOoJIbIIINe
3aTpyIHEHUS B
WCIIOJIb30BAHUH
TEPMOJMHAMUYIECKUX
(GyHKIMI U TapaMeTpoB.
YMeeT cocTaBIIsITh
ypaBuenusi OBP
METOJOM 3JIEKTPOHHOTO
OajylaHca ¥ METOIOM
MOJTypeaKIri, TOMycKast
OIINOKYU B OTJENIBbHBIX
ciaydasx. YMeeT
UCIIOJIb30BATh TEOPUIO
3IEKTPOJIUTUYECKOU
JUCCOLMALUU IIPU
00BSCHEHUU PAaBHOBECHS
B pacTBOpax
AJEKTPOJIUTOB C
HEOOJIBIIUMH
HETOYHOCTSAMH.

VYMeer WUCHOJIL30BaTh

TEOPETUICCKHE
MTOJIOKEHUS Kypca
oOmeit 5
HEOPraHUYEeCKOM
XUMHH TP PEIICHUU
0a30BBIX 51
KOMOMHHUPOBaHHBIX
3a1au oOmiei u
HEOPraHUYeCKOM
XUMHHM, TIPH  3TOM
HCITOJIh3YEeT
MTOJIOKEHUS
XUMHYECKOH
TEPMOTUHAMUKHA 51
KHHETHUKU JUISt
ompeneneHus
CaMOITPOM3BOJILHOTO
MPOTEKAHUS
XUMUYECKHUX
MPOLECCOB. Ymeer
COCTaBJISITh YPAaBHCHHS
OBP METOI0M
AIEKTPOHHOTO
OajlaHca ¥ METOIOM
noJiypeakuui. Ymeer
HCIIOJIh30BaTh TEOPUIO
ANEKTPOJIUTUYECKON
JIHUCCOLMAIINT npu
00BICHEHU U
paBHOBECHS B

pacTBopax




niesioyer, HO He IEKTPOJIUTOB.

MOXKET clenarthb

9TOrO JJIsi BOJHBIX

pacTBOpPOB.
Baaners: He OrtcyrcTBHE unmu | CnocobeH Ha ypoBne Bnazgeer Ha ypoBHe Bnageer
HaBBIKaMU BIaJceT | parMeHTapHBIC PEIUIOKUTH HaBBIKaMU HaBBIKaMU
WCIIOJIb30BaHUS NPEJICTABICHUS IO | IPUMEPHI MIPAKTHIECKOTO MIPAKTHIECKOTO
TEOPETUICCKHIX TEOPETUICCKIM UCIIOJIb30BaHUS TIPHIIOKCHHUS TIPHIIOKCHHUS
OCHOB 0a30BBIX TIOJIOKCHUSIM OOIIIEH | TEOPETUISCKIX TEOPETUICCKUX OCHOB | TEOPETUYCCKHX OCHOB
pa3denoB XUMHUU M M HEOPraHW4YeCKOM | MpEeICTaBICHUN ooO1mei n o01mmeit "
TIPYTHUX XAMHH, 9TO  HE | OTACIBHBIX HEOPraHMYECKON XUMHUHU | HEOPraHHIECKON
€CTECTBEHHO- MIO3BOJISIET pasneroB o0me u MIPH PEIICHUN XUMHUH TIPH  PEIICHUN
HayYHBIX HCITI0JIb30BaTh WX | HEOPraHUIEeCKOM pPacUETHBIX XUMUIECKUX | PACUETHBIX
TUCHMIUIAH  TIPH pu pEIICHUN | XUMHH pH 3aja4, JOIycKas XUMHUYECKHX 3a1a4d. Ha
pelIeHIH pacyeTHBIX 3a7ad IO | pElICHHH HEeOOJIbIIINE HETOYHOCTH. | YPOBHE BIIAJICET
pacUeTHBIX 3aJ1a4 B JTAaHHOMY KypCy | pacueTHBIX 3ajad, Ha ypoBHe Brajeer METOIaMU (bu3nKo-
Kypce oOmed u xumuH. He Blajeer | pekoMeH0BaHHBIX METOIaMU (PU3HKO- MaTeMaTHIEeCKOTO
HEOpPraHUYecKon MeTOoIaMu CHEIHATUCTOM MaTeMaTH4eCKOIro anmapara JUIs
XUMHH, METOJaMU MaTeMaTH4eCKOIro Oonee BBICOKOM | ammapara Jjisl pelIeHUs] | pelieHHs] pPacyYeTHBIX
MaTeMaTH4eCKOTro anmapara. Bmazgeer | kareropuu. pacueTHBIX 3a7ad. 3ajad. Brnaneer
aHalM3a,  TEOpUU HEKOTOPBIMH Brnaneer Brnaneer metonamu METO1aMu
BEPOSITHOCTH, npueMaMu U | DIIEeMEHTapHbIMU KPUTHYECKOIO aHAIM3a | KPUTUYECKOTO aHaln3a
MaTeMaTH4eCcKOn crocobaMu pelieHus | MeTOAaMHU M3BECTHBIX CIIOCOOOB | U3BECTHBIX CHOCO0OB
CTaTUCTHUKH, pacueTHbIX XUMHYECKUX U | peueHHUs pacyeTHBIX | PELIEHUS PacueTHBIX
nprueMamMmu u XMUMHUYECKUX 3aJad, | MaTeMaTHYEeCKUX 3aJ1a4, MOXKET 3ajad, MOJKET
criocob6amu JOMycKasi ~ rpyOble | pacueTos, MPEIOKUTh MPEI0KUTh
pelieHus OLLINOKHU. JOTTycKas OpUTHHAIIbHBIE CIIOCOOBI | OPUTHHAIBHBIE
XUMHYECKUX HeOOoIbIINe pelleHus 3a/1a4 1o CIoco0bI peleHus
pacueTHBIX 3ajau. omnbku. Brnaneer pa3INYHbIM TEMaM 3aJa4 MO Pa3TUYHBIM

pAIOM  CIOCOOOB oO01eil u TEMam oOeit u

pelieHus 3a/la4 | HEOPraHM4eCKOW XUMHUU | HeOpraHM4eCcKon

0a30BOr0  YpOBHS, ¢ HeOOIBIITUMU XUMHH.

JAOITyCKast OoJbIIIHE

HCTOYHOCTIMMU.




HCTOYHOCTH.
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