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MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoit denepanun

o o ®dopma
VY IbSHOBCKHI FOCYJapCTBEHHBIH YHHBEPCUTET

® - Paboyas nporpamma 1o JUCHHUIUINHE

1. EJIM 1 3AJIAYHN OCBOEHMUSA JTUCIIAITJIMHBI

Lean ocBoOeHUs AMCUMIUIMHBI: J(MCIUIITIHA « XUMESD UMEET 1eblo (HOpMUPOBAHHE Y
CTYJCHTOB OCHOBHBIX IOHSATHH TEOPETHMYECKOW XUMHHM, HEOOXOAMMBIX [UId W3Y4YEeHHUs
OOIIeHAayYHBIX U CHENMAIbHBIX AMCLUUIUIMH, a TaKXXe pa3BUTHE NPOPECCHOHATIBHBIX HABBIKOB
Ui IPO(heCCUOHANBHOM NEATENIBHOCTH, TPeOyeMBbIX KBaIM(PHUKALIMOHHON XapaKTEepUCTHKOHM IO
HaIlpaBJICHUIO OATOTOBKU «Pagnopusnkay.

3aJa4u 0CBOCHHUSA JMCIHMIIIMHbI:

e (QopmHpoBaHUE CUCTEMHBIX 3HaHUN O METOJIaX U METOJIMKAX XUMUYECKOT0 aHaJIn3a,
NPUMEHSIEMbIX B IPAKTUYECKOH NeATETbHOCTH M0 creluanbHOCTH «Panunodusukay.

e (opMupoBaHHE yMEHUI BBHIIOIHATH B HEOOXOIUMBIX CIIy4asX pacueThl HapaMeTpOB
Pa3JIMYHBIX MPOLIECCOB.

e (opMupoBaHHE YMEHUS pabOThl C XUMUYECKHUMHU BEIIECTBAMHU IIPU PELLICHUN
npoOJIEeMHBIX 33734

e  (opmHpOBaHKE MPAKTUYECKUX HABBIKOB OCTAHOBKH U BBITOJHEHHUS
9KCHEPUMEHTAIBHOIN paboThI 10 UACHTU(UKALIUH BELECTB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

JlucuMiuiiHa SIBISETCS O0O0S3aTeIbHOM M OTHOCUTCI K 0Oa3oBoii yactu bioka Bl
«/Ilucummumabl - (MOAYJK)» OCHOBHOW mpodeccHoHaIbHOM 00pa3oBaTeIbHONM MPOTPaMMBbI
(OITOII), ycranaBmuBaemoit By3oM. JlaHHas  JUCHMIUIMHA  SBISETCS  OAHOW W3
OCHOBOIIOJIATAIOIINX TUCIHUILIMH B CUCTEME MOJArOTOBKHM OakanaBpa mo HampasieHuto 03.03.03
«Pamnodpusukay. VYdueOHas  guciuIuiiHa  «XuUMUsS» — Oa3upyeTcs Ha  JIUCHUIUIMHAX
MaTEMaTHYECKOTO M €CTECTBEHHOHAYYHOro MHKIA. Jsl W3y4YeHWs IUCHUTUTHHBI « XUMESD
oOyJaromiyecs: JOJDKHBI 3HaTh OCHOBBI MaTeMAaTHUKH, T€OMEeTpHH, oluiero kypca ¢usuku. s
W3YYCHHS UCIHILIUHBI «XHUMHUS» OOYYaronuecsl JOHKHBI YMETh HCIIOJIB30BaTh (hH3HUSCKUC
OCHOBBI CTPOCHHsI aToMa, MEXATOMHOro B3auMoaeucTBus, nuddys3un, (GU3NUECKUX OCHOB
CTPOCHUS KOJJIOUTHBIX YaCTHII.

Pe3ynbpTaThl OCBOEGHHS NUCHUIUIMHBI OyIyT HEOOXOAMMSBI Ul JajbHEHIIEro mpoiecca
o0yuyeHHs] B paMKaxX MO3TalHOTO (OPMHUPOBAHUS KOMIETCHIMH HpPU H3YyYEHUH CJeTyHOIUX
CHEIUaIbHbIX AUCLIUILINH:

e MaremaTnyecKnuil aHaJIN3
AHanuTuueckas TeoMeTpus U JInHeiHas anreOpa
MornexymsipHas pU3UKa 1 TEpPMOJIUHAMHKA
JuddepeHunanbHble M UHTETPAIbHbIE YPABHEHUS
DNEKTPOTEXHUKA U AIEKTPOHUKA
Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA
ATOMHas U AnaepHas QpU3nKa
OCHOBBI 3JIEKTPO- U paon3MepEeHUl

e  MUuUKpO- U HAHOCXEMOTEXHHUKA
a TaKKe Ul MOATOTOBKH K CIa4ye U CJa4M FOCyAapCTBEHHOIO HK3aMEHa.

3. HEPEYEHDB INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O JUCIUIIJIMHE
MOAVYJIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHMUAA OIIOII
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[Ipouecc w3y4yeHHs AMCUMIUIMHBI HampaBieH Ha (GOPMUPOBAHHUE CIEAYIOLIUX
KOMIIETEHIINH:

Kox n naumenoBanue | IlepedyeHb miiaHupyemMbIxX pe3yJibTaTOB 00y4eHHs 110 AUCHUILIMHE
peasusyemMoii (MOyJ110), COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUS
KOMIIETEHIIUH KOMIIeTeHI Uil

YK-5§ 3uatb:  IPUHLUIBL  IIOCTPOEHHS  OCHOBHBIX  JJIEKTPO- H
CrnocobeH pPaguoN3MEPUTENBHBIX CXEM M MPUOOPOB, 00JIACTH UX MPUMEHECHHS
NPOBOJUTH
SKCIepUMeHTa/bHble | OCHOBHBIE TEOPETUYECKHE MOJIENH 00HEKTOB, CUCTEM U POLLECCOB
Y TeopeTHUYeCcKue paauoQusuKu
Hay4Hble
HUCCae0BaHUd YmeTn:. MMPOBOAUTD SKCIICPUMCHTAJIBHBIC HAYYHBIC UCCIICAOBAHUA
O6'beKTOB, CUCTEM U O6'BCKTOB, CUCTEM U IIPOLECCOB, C UCIIOJIB30BAHUEM COBpeMeHHOﬁ
IPOIeCCoB, W3MEPUTENBHON anmnapaTypbl
06pabaThIBaTh U
NMpe/CTaB/IATh HCIIONIb30BaTh TeOpeTHUYeCKUue HaydyHble MeTOJbl HCCAeL0BaHUA
SKCIepUMeHTalbHble 00'bEKTOB, CHCTEM U NMPOIECCOB paJUOPU3HUKHU
JlaHHbIE
Baajers:. METOJIMKON 0OpaOOTKH M croco0aMu TPEICTaBICHUS
JKCIEPUMEHTAIIbHBIX TAHHBIX
METOAMKON 00pabOTKM W croco0aMu TMPEACTaBICHUS PE3yJIhbTaTOB
TEOPETUYCCKUX HCCIICIOBAaHUN OO'BEKTOB, CUCTEM W MPOIECCOB
paauodusuKku

4. OBLIAA TPYJOEMKOCTDb JUCIUAIIJIMHBbI

4.1. OO0beM QMCHUIUIMHBI B 3a4eTHBIX equHnuax (Bcero) — 4 3ET.

4.2. O0beM IMCUMILIMHBI O BUAAM y4eOHO# padoThl (B yacax):

KosanuectBo yacoB (popma o0yueHuss — 04Has)
Bua y4yeOHoi padoThI Bcero no B T.4. I10 ceMecTpam
IJIaHY 1 2 3 4
1 2 3 4 5 6
KonTakTHas pabora 36/36 36/36
00yJaromuXcsi ¢ MpenoaBareaeM
AyIUTOpHBIC 3aHSITHS:
e Jlexnuu (B 1.4. 0 IIpID)* 18/18 18/18 - -
® [PAKTHYECKUE U CEMHHAPCKHE - - -
3anstug (B T.4. 0 [TplD)*
e nabGopaTopHblie paboThI, 18/18 18/18 - - -
npakTukymsl (B 1.4. 0 IIpIl)*
CamocrosTenbHas padora 72/72 72/72 - - -
@PopMa TEKyIEero KOHTPOJIs TECTUPOBAH | TECTHPOBAH - - -
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3HAHUU U KOHTPOJIA ue ue

CaMOCTOSITEJIbHON pabOoThI: YCTHBIN YCTHBIH

TECTUPOBaHUE, KOHTP. padoTa, orpoc ompoc

KOJIJIOKBHYM, pedepar u zp. (He

MEHee 2 BUJIOB)

Bunsr npomexxyTouHON 36/36 36/36 - - -
aTTecTaluu (3K3aMeH, 3a4eT) (3x3aMmeH) | (3K3aMeH)

Bcero yacoB 1o JucuuIIMHe 144/144 144/144 - - -

*B ciyuae HeobX00UMOCMU UCNONb30BAHUSL 8 YYEOHOM npoyecce YaCmuyYHO/UCKIIOYUMETLHO
OUCMAHYUOHHBIX  00PA308AMENbHLIX MEXHONIo2U 8 mabauye uepe3 cleul YKaA3bl8aemcsl

KoJjqudvecmeo 4Hacoe pa60mbl

IIIIC ¢ obyuarowumucs O

OUCTNAHYUOHHOM hopmame ¢ npumMeHenuem 1eKmpOHHO20 00YYeHUs.
*yacwl [Ipll no oucyunaune ykaszviearomes ¢ coomsemcmeuu ¢ VII, 6 cayuae, eciu Oucyuniunou

npeodycMOmMpPeHo  bINOIHEHUe OMOeNbHbIX JIeMeHmo8 pabom,

npogeccuonanvbHoll 0esmenbHOCmMvio 00Y4aArOUUXCAL.

npogeoenus 3aHAMUU 8

césA3aHHbIX ¢ OyOywell

4.3. Copep:xanne TMCHUILIMHBI (MoayJs1). PacnipenesieHne 4acoB 1o TeMaM M
BH/IaM Yy4eOHO# padoThI:

dopma 00yueHus — oyHas

Bujabl yueOHBIX 3aHATHH

AyAUTOpHBbIE 3aHATHS

dopma
NpaKkTu- | Jadopa- | 3aHsATHS B
CamMocTo-| TeKyl1ero
HaszBanue pa3znenoB u tem | Beero YecKHe | TOpHbIe | HHTEpPaK-
o ATCJbHAasA| KOHTPOJIA
JIEKIHH | 3AHATHS, | pa0OThI, | THBHOH N
padora | 3HAHMIA
cemMuHa- | mpakTu- | (opme
PbI KYMBI
1 2 3 4 5 6 7 8

1. OcHOBHbIE TOHATHS U 6 1 - - 5 TECTHPOBa-
3aKOHBI XUMUN HHE

2. Crpoenue aToma. 6 2 - - 4 TECTHPOBa-
X¥UMHUECKas CBA3b U HHE
CTPOEHUE BEIIECTBA

3.OHepreTuka 13 2 4 4 7 TECTHPOBA-
XAMHAYECKHUX IIPOLIECCOB. Hue, .
XuUMHUECKasi KHHETHKA. YCTHBIH
XUMHYECKOE OIIpoC
paBHOBECHE.

3. PactBOpBI 11 2 2 4 7 TECTHPOBa-
PacTtBOpBI HHE,
AJIEKTPOJIUTOB. YCTHBIH

OIpocC

4. JucnepcHsble 11 2 2 4 7 TeCTUPOBA-
cuctembl. CTpoeHue Hue,
1 YCTOMYUBOCTh YCTHBIH
JIACTIEPCHBIX CUCTEM. onpoc
Konnougusie
pacTBOPBHL.

IToBEpXHOCTHO-
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aKTHBHBIC BEIECTBA.
OMyJIbCUH.
5. DIeKTpOXUMHUYECKHE 11 2 2 6 7 TECTHPOBA-
MIPOLIECCHI Hue,
MeTtamisl. YCTHBIN
Koppo3suonssie omnpoc
MPOLECCHI
6. XuUMHA HEMETAJUIOB. 10 1 2 - 7 TECTHPOBA-
HUE,
YCTHBIN
onpoc
7. XUMHS METAIIOB. 10 1 2 - 7 TECTUPOBA-
HUE
8. Xummus 11 2 2 - 7 TEeCTHPOBa-
YTJIIEBOIOPOAOB. Hue
9. Xumus 13 2 4 - 7 TECTHPOBa-
KHUCIIOPOACOAEpIKAIIIN Hue, .
X OpraHMYECKUX YCTHBIH
COCIUHECHMI. OIpocC
10.Xumus 10 1 2 - 7 TECTHPOBA-
asoTcoepKaInX HHE
OpraHUYECKUX
COCIUHCHHI
DKzamen no 36 - - - - -
oucyuniuxe
HUTOI'O: 144 18 18 18 72 -

5.COJIEP)KAHUE JACIUTIINHBI (MOY.JISA)

Tema 1. OcHOBHBIE CTeXHOMETPHYECKHE 3AKOHBI.
3aKOH COXpAaHEHHMsSI MacChl, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLIEHUH, 3aKOH
SKBUBAJIEHTOB, 3aKOH ABOTaJpo U €ro CIEACTBUS.

Tema 2. Ctpoenue atoma. XuMH4YeCKas CBSI3b U CTPOEHME BellecTBA.

CoctosHue 31eKTpoHOB B aToMe. [loHsATHE 00 SHEPreTHYeCKX YPOBHSIX U 3JIEKTPOHHBIX
opoOuTtansax. [IpuHIMIBI ¥ TpaBUIIa 3aMOJIHEHUsT aTOMHBIX opoOuTtaneil. [lepuoauueckas cucrema
. U. Menneneesa.s-,p-,d-, u f-anmementsl. M3MeHeHHEe aTOMHBIX W HMOHHBIX PaJUyCOB B
[Tepuoanueckoit cucreme. Ilepuoguueckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB. JIEKTPOHHAS
KJIacCU(pUKALUs XUMUYECKUX 3JIEMEHTOB.

OcCHOBHbIE BUJIBI U XapaKTEPUCTUKN XUMUUECKOM cBsi3u. KoBanieHTHAs CBSI3b: MEXaHU3M
00pa3oBaHUsl KOBAJICHTHOW CBSI3U, PA3HOBHIHOCTH KOBAJICHTHOW CBsI3U. [ MOpuamu3zanus
aTOMHBIX opoOutaneil. [TonsTe o MeToae MONEKYISIpHBIX opOuTaneii. loHHas CBSA3bh: MEXaHU3M
00pa30oBaHus, XapaKTEPUCTHKAa HOHHOM CBA3M. MeTaliMueckasi CBA3b. MEXMOJIEKYJISIpHOE
B3aUMOJICHCTBUE.

Tema 3. DHepreruka XMMHYECKMX IpoueccoB. XHMHYeCKas KHHETHKA.
XuMHu4YecKoe paBHOBecHe.

DHepreTUYeCKne XUMHUYECKUX peaknuid. OcCHOBHBIE TOHATHA. Temmora u paboTa.
BuyTpeHHsst sHeprus u sHTanbnus. TepMOXMMHUYECKHE 3aKOHBI M ypaBHeHHs. 3akoH ['ecca.
PacueTsl cTaHIapTHBIX SHTAIBIMA XUMHUYECKUX PEAKIUN M (PU3NKO-XUMUYECKUX TPEBPAIICHUN
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Ha ocHOBe 3akoHa ['ecca. IloHaTne 00 SHTpONMHM Kak Mepe HEYMOPSIOUYEHHOCTH CHUCTEMBI.
Ouneprust [ubO0ca kak KpUTEpH  CaMONPOM3BOJIBHOIO  NPOTEKAHUs  Tpolecca U
TEPMOJIUHAMUYECKON YCTOMUMBOCTH XUMHUUYECKUX PEAKIIUH.

Knaccudukanus xumudeckux peakuuid. MOJNEKyISIpHOCTP W TOPSAOK  PEaKIMH.
OcHOBHBIE TIOHATHUSI KHHETUKH. CKOPOCTh TOMOTE€HHBIX U T€TEPOT€HHBIX XUMHUUYECKUX PEAKIIUM.
3aBUCUMOCTb CKOPOCTH PEAKLUU OT KOHLEHTPALUU U TEMIIEpaTypbl. DJHEPIUsl aKTUBALUU. 3aKOH
nercTByromux Mmacc. OOpatumple W HEOOpaTHMbBIE peaKIMH. XHWMHUYECKOE pPaBHOBECHE.
KoHcTanTa XMMHUYECKOT0 paBHOBECHS M €€ CBS3b C TEPMOAMHAMUYECKUMHU (PYHKLIHUSMHU.
@akTOphl, BIMSIONIME HA XUMUYECKOe paBHOBecHe. CMeENIeHWE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [laTense.

Tema 4. PacTBopbl. PacTBOpHI 3JIeKTPOJIHMTOB.

PactBopsl. Kiaccudukanus pactBopoB. CrocoObl BBIPaKEHHS COCTaBa PaCTBOPOB.
Teopust pactBopoB. TepMoauHamMuKka mpolecca pactBopeHusa. PactBopumocTs. 3akoHsl ['eHpw,
Hanstona u Ceuenoa. KonmnuraruBHsie cBOWCTBa pacTBOPOB.

DneKTpoauThl. BoHbie pacTBOPHI CHIIBHBIX U CIA0BIX JIEKTPOIUTOB. AKTUBHOCTb.
Koadduuuent akruBnoctu. Teopun KuciaoT 1 ocHoBaHM AppeHuyca, bpercena-Jloypa u
JIstonca. KoHCTaHTBI KHCIIOTHOCTH H OCHOBHOCTH. OCOOEHHOCTH BOJBI KaK PACTBOPUTEIIS.
Bonopoansrii mokazarens — pH. OOMeHHbIE peakuy B pacTBOpax: HEUTpaau3aliu, THAPOIN3a,
OCa)KJIeHMsI — pacTBopuTens. IIponssenenne pacTBOPUMOCTH.

Tema 5. Incnepcubie cucrembl. CTpoeHHe M yCTOHYHBOCTH JAMCIHEPCHBIX CHCTEM.
Konsionanbie pacteopbl. [I0BepXHOCTHO-AKTHBHBIE BelIeCTBA. IMYJIbCHH.

OO01re NoHATHS O TUCTIEPCHBIX CUCTeMaX. J(UCTIepCHOCTh U TUCTIEPCHBIE CUCTEMBI.
Knaccudukanums nucnepcHbix cuctem. CriocoObl 00pa3oBaHus M yCTOHYMBOCTH AUCTIEPCHBIX
cucteM. 3014, renu, ctyJHu. [lonydenne KomionaHbIx pacTBOpoB CTpyKTypa KOJJIOUIHOM
yacTULbl. MunemisipHoe ctpoeHue 3o0ieil. MlcxoHbie MOHATHS 00 yCTOWYMBOCTH JUCTIEPCHBIX
cucteM. DHeprusi Ban-nep-BaanbCoBbIX B3aUMOAEHCTBUN. DIEKTPOJINTHAS KOATYJISILIMS.
[TenTuzanusa. Kunernka npouecca KoaryJisiiuu.

A3po3051H, TOPOILIKH, CYCIEH3UHU, NEHbl. [l0OBEpXHOCTHO-aKTHBHBIE BELIECTBA U HX
BIMsIHUE Ha aucriepcHble cuctemsbl. [Ipumenenue ITAB. DOMynbcun: npoOiaemMbl yCTOWYMBOCTH.
Tun sMmynbcuu. Owynbratopel: ux gedctBue U Tumbl. Comrobunuzanus —(KOJUIOMIHOE
pacTBopeHue).

Tema 6. DnexkTpoxumuyeckue npoueccol. Meramibl. Koppo3uonnbie npomeccsl.

OKHUCIUTENFHO-BOCCTAHOBUTENBbHAS CIIOCOOHOCTh Pa3IUYHbIX coeauHenuil. [Tonsarue 06
3JIEKTPOJIHBIX MOoTeHuuanax. CTaHAapTHBINA BOAOPOAHBIN AJIEKTPO U BOAOPOIHAS MIKAIA
noreHnuanoB. OnpeneneHne 1 KiacCH(PpUKANUs HIEKTPOXUMUIECKUX MPOIECCOB. Y paBHEHUE
HepHcra 1 HanpaBieHUE OKUCIUTENIBHO-BOCCTAHOBUTEIBHOTO TipoLiecca. ['anpBaHnuecKuit
aneMeHT. DJIC nporecca u ee usmepeHne. AKKyMyJIITOPbl: CBUHIIOBBIN M HUKEIb-KaMHUEBBIM.
[Tpunun paboThl aKKYMYJIITOPOB. DIeKTposu3. 3akoHbl Dapases.

Mertannbl. 3aBUCMMOCTb CBOWCTB METaUIOB OT HUX MojoxeHuss B Ilepuonnueckoit
cucreMe [[.M.MenneneeBa. OCHOBHBIE METOJbI MOJYYEHUS METAIOB. MHTepMmerammuueckue
COCIMHEHUS] W TBEpAble pacTBOpbl MeTauioB. CrjiaBbl, AUarpaMMbl COCTOSIHUSI CILUIABOB.
[IpuMeHeHrne MEeTayuioB U CIUIABOB B TeXHUKE. DU3UMKO-XMMHUYECKUE MPOLECCHl MPU CBAPKE U
naiike MertauioB. Koppos3uss MeTalioB W CIDIaBOB. Buabsl KOppoO3WMH: XHUMHYECKas U
3JIEKTPOXUMHUECKasi. MeTolbl 3aluThl OT KOPPO3UH: JIETMPOBAHUE, AIEKTPOXUMUYECKAS
3alllMTa, 3alIUTHHIE MOKPBITHS, H3MEHEHUE CBOMCTB KOPPO3UIHON Cpenbl, HHTUOUTOPHI
KOPpPO3HH.

Tema 7. Xumus HemMealJ10B.

DNEKTPOHHOE CTpOeHUe aTOMOB p-anieMeHToB V11 rpymnmel [lepuoandeckoii CHCTEMBI.
PacrnipoctpanennocTs B npupoje. OcHoBHbIE MUHEpabl. [loydyeHne 1 npuMeHeHHEe rajloreHoB.
DU3HKO-XMMUYECKHE CBOMCTBA IrajloreHoB. COeIMHEHUS TaJlOr€HOB C BOJAOPOIOM.
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Kucnopoaconepxaniye coeIMHEHNs raioreHoB. OKHCINTEIbHO-BOCCTAHOBUTENIBHAS
CIIOCOOHOCTH KUCIOPOIHBIX KUCIIOT rajloreHoB U ux coieil. [Ipumenenue. Tokcukomorust
anemMeHTOB VIIA rpymnmbl U X COeqMHEHUH.

OO0mas xapakrepucThka p-3iaemMenToB VI rpymnmsl [lepuoaudeckoii cucremsl. Kucinopon
B nnpupoje. Bo3ayx. Xumuyeckue cBorictBa kuciopoaa. O3on. Cepa B npupope. JMokcu cepsl,
CEepHUCTAast KUCIIOTa, TPUOKCHU]T CEPBI, CEpHAsi KUCIIOTa, TUOCEPHAs! KUCIIOTa, CEPOBOIOPO/I,
cynbduasl. CeneH, TEUTyp — XMMHUYECKUE CBOMCTBA AJIEMEHTOB M KX COCTMHCHHH.
Tokcukonorus p-anementoB VI rpymnmsl [leproandeckoit CUCTEMBI H UX COCTUHEHUH.

OO6mas xapakTepucTHKa p-d7eMeHTOB V Tpynnsl [lepumomnueckoid cucTembl. A3OT,
aMMUaK, a30THas KUCJIOTa U ee Colu - Xxumudeckue cBoiictBa. @ocdop. Coenunenus docdopa ¢
BoiopoZioM U ramoreHamu. Oxcuabl U KUcioTel (ocopa. Cypbma, BUCMYT — XMUMHYECKHE
CBOWCTBA 3JIEMEHTOB U UX coeAuHEHU. Tokcukoorus p-anemMenToB V rpynisl [lepuoanueckoit
CHUCTEMBI U UX COEUHEHUN

OO61mas xapakTepucTiKa p-3yieMeHToB 1V rpymnmsl. PacpocTpaHeHHOCTh B IPUPOJIE.
OcHoBHBIE coeAuHEHHS. DUBHKO-XMMUYECKUE CBOMCTBA YIJIEpO/1a, KPEMHUS U UX COCTUHEHUH.
I'epmanuii, 010BO, CBUHEIl — XUMUYECKHE CBOMCTBA. TOKCHKOJIOTHS P-3JIeMEHTOB 1V rpynmsl u
HUX COCIUHEHUMN.

Tema 8. Xumus merasiios.

O6mas xapakrepuctuka p-anemenToB 11l rpynmel. PacnpocTpaneHHOCTH B IpUpoOIE.
OcHoBHble coequHeHMs. DU3NKO-XUMHUYECKHE CBOMCTBA 0Opa, allFOMUHUS U UX COCIUHEHUH.
["annmuit, MHAWKA, TaJUTH — XUMUYECKHe CBOMCTBA. ToKcHKoIOTHs p-aseMeHToB 11l rpynms
[Iepronueckoi CUCTEMBI U KX COEIUHEHUM.

DnekTpoHHOE CcTpoeHue aTtomoB 3jeMeHToB | u 1l rpymnm I[lepuoamueckoil cCHCTEMBI.
Bonopon. Pacnpoctpanennocts B mnpupoge. OcHOBHble MuHepanbl. DOU3NKO-XUMUYECKHE
CBOICTBA IIEIOYHBIX U IIETOYHO-3eMENIbHBIX METAJUIOB, BOJOPO/Ia, JTUTHS, MarHus U OepusLIvs.
Okcuabl, TUIPOKCUIABI U COJIM S-3JIEMEHTOB. TOKCHUKOJOTHS COJIM S-3JIEMEHTOB M HX
COECIUHEHU.

d-snementel. OOmias xapakrepuctuka. PacrpocTpaHeHHOCTH B mpupone. Du3uko-
XuMH4ueckue cBoiicTtBa d-3ieMeHTOB. Tokcukomorusa d-31€eMeHTOB U UX COEINHEHUI.

Tema 9. Xumus yriieBo10poioB.

Bo3HMKHOBEHHE TEOPETUUECKUX BO33pEHUM B opranndeckoi xumuu. CtpoeHune
opraHnveckux BemiecTB U yueHne A.M.bytnepoBa. Knaccudukarus opraHn4ecKux BEIIECTB.
DNEeKTpOHHAs KOHLENIMS XUMUYECKON CBA3U. OCHOBBI KBAHTOBO-XUMUYECKUX MTPEICTABICHUM.
KoBasneHTHas cBs3b B OPraHUYECKUX COEAMHEHUSX, €€ BUbI U cBoMcTBA. [ MOpuan3anus
aTOMHBIX opOuTasneil. HoMeHknatypa opraHMuecKiuX COeMHEHU.

AJIKaHBI.

N3omepus, HomeHKIaTypa. PU3NYECKUe U XUMUIECKHe cBOHCTBA. CrIocOOBI OTyUeHUsI.
Peaknuu 3amenienus, 1eruipupoBaHusl, U30Mepu3aluu. XJIOpUpOBaHUE, HUTPOBAHUE,
cynb(pupoBaHUe U OKucIeHre. KpekuHr ankaHoB.
AJIKeHBI.
DNEeKTPOHHBIC MPEICTABICHUS O ABOWHOM cBsi3u. HoMeHKaTypa, n3oMepusi CriocoObI
MoJTyueHus alnkeHoB. PeakiinonHas cnocoOHOCTh ankeHoB. [lonuMepu3sanus ankeHoB.
AJIKMHBI.
Ocob6eHHocTH TPoiHOM cBsi3u. CIOCOOBI MOTyUYeHUsI. X UMUUYECKHE CBOMCTBA. ATICTHIICH.
[Tonumepusanus alneTUIICHA.

AJIKa/IeHBbI.
Opranudeckue rajaoreHnpou3Boanbie. M3oaupoBaHHble, KyMyJIUPOBAaHHBIE U CONPSKEHHBIE
CBSI3U B MOJIEKYJIAX AJIKaJUEHOB. XMMUYECKHE CBOMCTBA AJIKAJUEHOB C CONPSKEHHBIMU
cBsa3sMU. [lonyuenue, CBOMCTBA CHHTETUYECKHUX KayYyKOB. | alOreHIIpon3BOAHbIE
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yrieBogopoaoB. Kmaccudukamus. M3zomepus, HomeHknatypa. CriocoObl morydeHus

raJIOr€HaJIKaHOB U3 CIIMPTOB, aJIKAHOB, AJIKEHOB; 3aMELIEHUEM aToMa OJHOI0 I'aJIoreéHa aTOMOM

JPyTOro, XJIOpPMETUIIMPOBAHNE apEHOB. Peakiny HykJ1eo(pUIbHOTIO 3aMELECHHs Y HAChILIEHHOTO

aToma yrieposja B ankwiranorenuaax Peakunu snumunupoBanus [Ipasuna 3aiinesa u 'opmana.
ApeHbl.

Apomarnynocts. Ctpoenue 6ensona. @opmyina Kekyne. Monekynsipabie opOUTaIn
6en3ona. KonneHcnpoBaHHbBIE apOMaTUYECKHE YIJIEBOIOPOIbI: HadTannH, PeHaAHTPEH,
aHTpALEH.

[TomyueHue apoMaTH4eCKUX yIII€BOJOPOJOB B IPOMBIIIJICHHOCTH KaTaJIMTHUECKUI
pudopmuHT He(TH, TepepaboTKa KOKCOBOTO Ta3a M KAMEHHOYTOJIbHOM cMoJibl. JJabopaTopHbie
METO/bl CHHTE3a: peakius Bropia - durrura, ankwimpoBanue apeHoB o @puaento - Kpadrey,
JeKapOOKCHIMPOBAHUE COJIEH apOMAaTHUECKUX KHCIIOT (peakus roma), monumMepusanus
ankuHOB. CBoicTBa apeHOB. KataiMTnyeckoe ruipupoBaHue ApEHOB, BOCCTAHOBIICHUE apEHOB
no bépuy, poroxumuueckoe xsopupoBanue Oensona. Peakiun 3aMerieHus: Bogopoa B 00KOBOM
LIENH aJIKWJIOEH3010B Ha rajored. OKuciieHrue roMosioros 6ensona. Peakiuu anekrpoduinbHOTo
3aMeILEHUs B apOMaTHUECKOM psly. BinsHue npupo/ipl 3aMeCTUTENS] HA OPUEHTALUIO U
CKOpPOCTb PEAKLUH IEKTPOPUIBHOIO 3aMeIeHHsI. DIEKTPOHOAOHOPHBIE U
AJIEKTPOHOAKLIENITOPHBIE 3amecTUTeNN. CorlacoBaHHas U HECOTJIaCOBAHHAs OPUEHTALUS IBYX
WJIN HECKOJIBKMX 3aMECTUTENIEH B apoMaTHuecKoM Koublie. HutpoBanue. Hurpytoliye areHTs!..
HutpoBanue 6eH3oua 1 ero 3amenieHHbIX. [ anorenupoBanue. I'anoreHupyomume areHThl.
Cynspuposanue. Cynshupytoniue areHTel. Mexanu3Mm peakinnn. Kunetnueckuii u
TEPMOIMHAMHYECKUI KOHTPOJIb B pEakMK CyIb(UpOBaHHs Ha TpuMepe (peHosa 1 HapTaauHa.
Oo6patumocTs peakuuu cynbdupoBanus. [IpeBpaienus cynbporpynnsl. AJTKHIMPOBAHUE
apenos 1o @punenio — Kpadrcy. Ankunupyromue areHTbl. AIMINPOBAaHHE aPEHOB I10
Opupento — Kpadrey. HykineopunbHoe 3aMerienne B apeHax.

Tema 10. XuMus KHCI0POACOAEPKALNINX OPTAHMYECKHX COeJHHEHHIA.

CnupTsl.

OnHoaToMHBIE CIUPTHL. ['OMOOTHYECKUiA P, KiIacCUpUKAIUS, H30MEPHUS U
HOMEHKJIaTypa. MeTo/Ibl MOTy4YeHuUs: U3 alIKeHOB, KapOOHUIIbHBIX COCMHEHUH,
rajlor€HAJIKaHOB, CJIOKHBIX 3()UPOB U KapOOHOBBIX KUCIOT. CBoMcTBa cupToB. CIIUPTHI, KaK
cinabsie OH-kucnotsl. CiupThl, Kak ocHOBaHUs JIpionca. 3aMerenne ruipOKCUIBLHOM IPyIIbI B
CIIUpTaXx Ha rajoreH (MoJ ACHCTBUEM TaJIOT€HOBOIOPOIOB, TajJoreHu10B hochopa, XJIOPUCTOTO
THOHWIA). [leruaparanust CnupToOB: 00pa3oBaHKUE MPOCTHIX U CIOXKHBIX 3GUpoB. Peakiinu
IMMUHUPOBAHUS CIUPTOB. OKHUCICHNE NEPBUYHBIX CIIMPTOB 10 aJIbJETUI0B U KApOOHOBBIX
KHCJIOT, BTOPUYHBIX CIIUPTOB J0 KETOHOB. /[ByXaTOMHBIE U TPEXAaTOMHBIE CIIUPTHL. MeTo bl
cUHTe3a. XMMHUYECKHE CBOMCTBA: OKHUCIICHUE, alllIMPOBAaHUE, JeTUApaTaLus, B3aUMOACHCTBHUE C
aKTUBHBIMHU METaJIaMHU, II[eJIouaMH, KapOOHOBBIMU KUCIIOTaMu. B3aumoseiicTBue rimuepuna c
a3oTHOM u GocdopHoi kucaoTamu. OOpa3oBaHUE XeIATHBIX KOMIUIEKCOB. [IpuMeHeHME
STUJICHINIMKOINA U riuuepuHa. [Ipocteie a¢gupsl. Kinaccudukanms, HomeHknatypa. Buas
n30MepuH. MeToibl oyueHus:: peakuus BuiabsMcona, MEeXXMOJIEKyIIpHas AeruapaTalus
CIHMPTOB, IPUCOEAMHEHHUE CITUPTOB U ()EHOJIOB K AJIKCHAM M aJIKHHAM.

DeHOJIbI.

Knaccudukanus. MeTop! NOTydeHUs: MET0YHOE IIaBJICHHE apEHCYIb(OHATOB,
3aMellleHue rajoreHa Ha ruipokcuil. KyMosbHbI crioco6 nosyueHus (eHosa B
npombiieHHocTH (cunte3 I1.I.Cepreesa).CpoiicTBa penonon. @enonbl kak OH-KuUCI0THI.
CpaBHEHUE KUCIOTHOTO XapakTepa ()eHOIOB U CIIUPTOB, BIMSHUE 3aMECTUTENIEH Ha
KHCJIOTHOCTbH (heHosioB. OOpa3zoBaHue MPOCTHIX U CIOXKHBIX 3(pupoB (eHosoB. Peakiyn
IEKTPO(UIBHOTO 3aMELIEHNs B apOMAaTUYECKOM sIpe (DeHOJIOB: I'aJIOT€HUPOBAHUE,
CyIb(pUpOBaHNE, HUTPOBAHHE, HUITPO3UPOBAHUE, COUCTAHUE C COJIIMU JTUA30HMUS,
QIKWJIMPOBAHHUE U aLlUIIMPOBAHUE.
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Anbaeruabl 1 KETOHBI.

N3omepust u HOMeHKIaTypa. MeTobl MoTyueHus ajabAeTru/1I0B U KETOHOB U3 CIIUPTOB,
MIPOU3BOAHBIX KAPOOHOBBIX KHCJIOT, aJIKEHOB (030HOJIN3), AIKUHOB (THAPOOOPUPOBAHHE,
ruaparanus no KyuepoBy), Ha OCHOBE METAJIIOPraHUYECKUX COCITMHEHUH. ALIMITMPOBaHUE U
dbopMuIMpoBaHNE apOMaTUYECKUX coeuHEeHuH. [IpombliiuienHoe nonyyenue Gopmanpaeruia,
aleTaIbJIETU/Ia ¥ BBICIINX aJIbJIETHI0B (TuapodopmunupoBanue). CTpoeHrne KapOOHWIBHON
TPYIIIBI, €€ NOJASAPHOCTh U MOISPU3YyEMOCTb. BisiHUE IpUpOABI M CTPOEHHUS paJuKaia Ha
KapOOHWIbHYIO aKTUBHOCTh. XHUMHUYECKHE CBOMCTBA. OOIIMEe MPEICTABICHHS O MEXaHU3ME
HYKJ1€0(UIHHOTO MPUCOEANHEHHUS M0 KapOOHUIILHOW TpyTIe adbJACTUAOB U KETOHOB.
Kucnotssrit 1 ocHOBHO# KaTanu3. KHCIOTHOCTh M1 OCHOBHOCTh KapOOHWIBHBIX COSTUHEHUH.
Kero-eHonbHas TayroMepus. EHOMM3anus anbaeruoB U KETOHOB B PEAKIUAX
TaJIOTeHUPOBAHMUS, U30TOITHOTO OOMEHA BOJIOPO/Ia U PallEMU3AIMHA ONITHYECKU aKTUBHBIX
KETOHOB. KHCJIOTHBI 1 OCHOBHOM KaTaliu3 3TUX peakunil. BoccTaHOBIEHUE albIeruaoB U
KETOHOB 710 cUPTOB. OKUCIIEHUE aTbJAETU]IOB, PEAareHThl OKUCIICHHUS.

e~ F-HenpenebHEIE aNbIeTH Bl M KETOHBL. MeTO/Ibl HONyUYeHH s: KOH/ICHCAITNH,
OKHCJICHHE aJLTIIIOBLIX CIUPTOB. ComnpsikeHne KapOOHUILHOU TPYIIBI C IBOWHOU yTriepo-
yII1epoHO# cBs3bI0. Peakuuu 1,2- u 1,4-npucoenunenus. BoccranoBnenue «- P-HemnpenenpHbIX
KapOOHWJIBHBIX COCTUHEHUH.

KapGoHoBbIe KHCJI0THI U HX NPOU3BOJHBIE.

KapOoHOBBIE KHCITOTHI. DIIEKTPOHHOE CTPOCHHE KapOOKCHILHOM rpymnmbl. M3omepus,
CrocoObl OTYyYEHUsI OJHOOCHOBHBIX U JByXOCHOBHBIX KapOOHOBBIX KUCIOT. HoMeHkaTypa.
Kucnorusie cBoiicTBa. X n3MeHeHHUs 110 ACUCTBUEM 3aMECTUTEINSI. XUMHUUYECKUE CBOMCTBRA.
Peakuus stepuduxarmu. Crnoxxnble 3pUphl BHICIIUX )KUPHBIX KUCIOT.

OyHKIMOHATHHBIE TIPONU3BOAHBIE KAPOOHOBBIX KHCIIOT: aMUIbI, aHTUPUIBI, TAIOTCHT UAPUIBI.
CriocoOnI TToTy4YeHus1, peakinoOHHas CIIOCOOHOCTh, 00acTh pUMeHeHus1. Henpenenbabpie
OJIHOOCHOBHBIE KUCJIOTBI: aKpUJIOBasi U METAKPUIIOBasi KUCIIOTA.
JIByXOCHOBHBIE KapOOHOBBIC KHCIIOTHI. VX TIOJTydYeHHE OKUCICHHEM TIuKoieil. OCHOBHbBIC
XMMHYECKHE CBOMCTBA.
Tema 11. Xumust a3oTocoaepKaliux OpraHu4ecKuX coeJUHEeHHUIl.

AMMHBI.
DNEeKTPOHHOE CTpOoeHre aMuHorpynbl. HoMeHkiatypa, nzomepusi, criocoObl MOTyYeHHUs,
dbuznyecKre 1 XUMUIECKHE CBOWCTBA aMUHOB. KHCIIOTHOCTB, OCHOBHOCTh, HYKJICO(PHILHOCTD U
KOMIUIEKCO0Opa3oBaHue aMUHOB. JIHaMHUHBI.

JJIeKTPOHHOE CTPOECHHE HUTPOIPYIIIbI.

CnocoObI TOTy4eHHUsT HUTPOATKAHOB. XMMHYECKHE CBOMCTBA HUTpoaskaHOB. OTHOIIIEHNE
NEPBUYHBIX U BTOPUYHBIX HUTPOAIKaHOB. HUTpoankaHbl U B3pbIBUATHIE BEIIECTBA.

6.TEMbI IPAKTUYECKNX 1 CEMUHAPCKHX 3AHATHUI

Jannbliit Bua paboTel He ipeaycMoTpeH Y11

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Ne Yacel | Tema, conepxanue JesATeIbHOCTh CTY/ACHTA
ILII. JIa00OPATOPHBIX 3aAHATHI
1 1 DHepreTuka XUMHUYECKHX BrinosiHeHUE SKCIEPUMEHTATBHOM
IIPOLIECCOB. DHEPreTUKa 4acTH, aHAJIU3 PE3YJIbTATOB,
XUMHUYECKHUX ITPOLIECCOB odopMIIeHHE U 3aIIMTa TPOTOKOJIA
2 1 PactBOpsI BrinonHeHue 3KCrepuMeHTaIbHON
PacTBOpBI 37EKTPOJIUTOB. YaCTH, AHAJIN3 PE3YJIbTaTOB,
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oopMIIeHHE U 3alIMTa TPOTOKOJIA
3 JlucniepcHbIE CUCTEMBI. BrinosiHeHUE SKCIEPUMEHTAIBHOMN
CrpoeHue u ycTOH4MBOCTh YacTH, AaHAJIU3 PE3yJIbTaTOB,
JUCIIEPCHBIX CUCTEM. oopmieHre 1 3amUTa MPOTOKOIIA
Komnnounneie pacTBopsl.
[ToBEepXHOCTHO-aKTUBHBIE
BEILIECTBA. DMYJIbCHUH.
4 DIEKTPOXUMHUYECKHE TIpoliecCchl | BrimomHeHne sKcrnepuMeHTanbHOM
Mertamnsl. Koppo3noHHbie YacTH, aHAJIU3 PE3yJIbTaTOB,
IIPOLIECCHI odopmIIeHHE 1 3aUTa MPOTOKOJIA
5 XUMUsL HEMETAJUIOB. BrinosiHeHHE SKCIEPUMEHTAIBHOM
YacTH, AaHAJIU3 PE3yJIbTaTOB,
odopMIIeHHE U 3alIMTa TPOTOKOJIA
6 XHUMHS METAIIIOB. BrinosiHeHUE SKCIEPUMEHTATBHOM
YacTH, aHAJIU3 PE3YJIbTATOB,
oopMIIeHHE U 3alIMTa TPOTOKOJIA
7 MeTo1bl OUUCTKH U BbIAECIEHUS | BbINOJHEHNE 3KCIIEPUMEHTAIIBHOM
OpPraHUYECKUX COECTUHECHUI. YacTH, AaHAJIN3 PE3yJIbTaTOB,
oopmIIeHHE U 3alUTa TPOTOKOJIA
8 AJKaHBL. BrinosiHeHUE SKCIEPUMEHTATBHOM
YacTH, aHAJIU3 PE3YJIbTATOB,
oopMIIeHHE U 3aIIMTa TPOTOKOJIA
9 AJTIKEHBI. BrinonHeHue 3KCrepuMeHTaIbHON
YacTH, AaHAJIN3 PE3yJIbTaTOB,
oopmieHHE 1 3alUTa TPOTOKOJIA
10 ATIKVHBI. BrinosiHeHNE SKCIEPUMEHTAIBHOM
YacTH, AaHAJIN3 PE3yJIbTaTOB,
odopMIIeHHE U 3aIIMTa TPOTOKOJIA
11 l'anorenyrineBoopoOIbL. BrinosiHeHUE SKCIEPUMEHTAIBHOMN
YacTH, AaHAJIU3 PE3yJIbTaTOB,
odopmIIeHHE 1 3aIUTa MPOTOKOJIA
12 ApeHbl. BrinosiHeHNE SKCIEPUMEHTAIBHOM
YacTH, AaHAJIN3 PE3yJIbTaTOB,
odopMIIeHHE U 3aIIMTa TPOTOKOJIA
13 CriupThl U PEHOIBI. BrInonHenue 3KcrepuMeHTaIbHON
YacTH, AaHAJIU3 PE3yJIbTaTOB,
oopmIeHHE 1 3aIUTa TPOTOKOJIA
14 Anbaerupl ¥ KETOHBI. BrinonHeHue 3KCrepuMeHTaIbHON
YacTH, AHAJIN3 PE3yJIbTaTOB,
oopmIIeHHE U 3alUTa TPOTOKOJIA
15 Kap6oHOBBIE KHCTTOTHI U UX BrinosiHeHUE SKCIEPUMEHTATBHOM
IIPOU3BOHBIE. YacTH, aHAJIU3 PE3YJIbTATOB,
oopMIIeHHE U 3aIIMTa TPOTOKOJIA
16 AMUHBI. BrinonHeHue 3KCrepuMeHTaIbHON
YacTH, AaHAJIN3 PE3yJIbTaTOB,
oopmIeHHE 1 3alUTa TPOTOKOJIA
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8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

Jannblii Bug paboTel He ipeaxycMoTpen Y11

e

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.
27.

9.IIEPEYEHDb BOITPOCOB K 5K3AMEHY

OcCHOBHBIE KJacChl HEOPraHUYECKHX coeAuHeHuil. Okcuapl U OcHOBaHUs. [IpuHIUIIBI
KJ1accupuKaluy, XUMUYECKUE CBOMCTBA U CIIOCOOBI MOJy4eHUs. B3auMOCBA3b CTPYKTYPBI
OKCHUJIOB OT BaJICHTHOCTH 3JIEMEHTOB U UX PACIIOJIO0KEHUE B MEPUOANUECKON CHCTEME.
OcHOBHbIE 3aKOHBI M TOHSTHS XUMHH (3aKOH COXpPAaHEHHUS MAacChl U DHEPIUH, 3aKOH
MOCTOSIHCTBA COCTaBa M KPATHBIX OTHOILIECHUN, 3aKOH SKBUBAJICHTOB). MoJIb - KOJIMYECTBA
BEIIECTBA. 3aKOH ABaraJipo v €ro CiIeCTBUSI.

Kucnorst u conmu. [lpuHnmnsl kinaccupukanuu. XUMHYECKHE CBOICTBa M CIIOCOOBI
MOJTy4YEeHUS COJIEH.

AToMHO-MOJIeKyIsipHOe yueHue. Teopusi Pesepdopma, e€ HOCTOMHCTBA W HEAOCTATKH.
KBanToBas Teopust aroma H. bopa, OCHOBHBIE TIOJI0KEHUS, JOCTOMHCTBA U HEOCTATKHU.
[TpuHIMITBI 3aTIOTHEHUS ATOMHBIX OpOUTATICH.

[Tepuonuueckuii 3aKoH U nepuoauyeckas cucrema snemeHToB [I.1. Menaeneesa. Mctopus
Y 3Tanbl CO3/1aHMUS.

[TapameTpsl aToMa U NEPUOJANYHOCTD UX U3MEHEHUS B MPEEIIAX CUCTEMBI JIEMEHTOB.
3aKOH COXpAaHEHUsS MacChl M DHEPrUH, €ro 3HAa4eHHE B XMMHUYECKHUX pacuerax. 3aKOoH
ITOCTOSIHCTBA COCTAaBa M KPATHBIX OTHOLIEHUM.

3akoH ABOrajipo U €ro ClieJICTBUs. 3aKOH SKBUBAJICHTOB.

XHMHUECKasl CBSI3b M CTPOEHUE MOJEKYJI. MeTo BaJIEHTHBIX CBS3€H, €ro JOCTOMHCTBA U
HEJIOCTaTKHU.

Meroa MonekyIsIpHBIX opOuTaneit. Ero mocTonHCTBa M HETOCTATKH.

KoBanentHas cBsi3b. MexaHU3MbI 00pa30BaHUs XUMHUECKOHN CBSI3U.

['mbpumuzanuss aTtomMHbIX opOutanmeid. Tumbl THOpuau3anmu. [IpocTpaHCcTBEHHOE
pacrosio’keHre rTHOpUIHBIX AaTOMHBIX OpOuTanei.

WNonHas cBs3b.

Merauinueckas CBS3b.

MexmounekynsipHoe BzaumozencTeue. [lpupona Ban-nep-BaanbcoBbix cui.

ArperatHoe COCTOSIHHE BEIIECTBA.

XHAMHUYECKOE CTPOCHHUE TBEPIOTO Tea.

AMopdHOE COCTOSTHHE BEIIECTRA.

Kpucrannsl. Kpucramnnueckue pemeTky, TAITBI KPUCTAUNIMYECKUX PEIIETOK, CTPOCHUE.
PeanbHbie KpuCTaIbl, 1€()EKThl KPUCTATUINYECKOH PEIIETKH.

[TepBriii 3akoH TepmoaumHaMuKu [loHsatne sHTanmbnus. [IpuHIUIBI pacdeTa SHTAIBINHU
MPUMEHUTEIBHO K XUMUYECKUM CUCTEMAM.

Bropoii 3akon TtepmoauHamMuku. [lonsitue »sHTponusa. IlpuHumMmbel pacyera 3TOro
TEPMOJAMHAMUYECKOTO NTapaMeTpa MPUMEHHUTENbHO K XUMUYECKUM CUCTEMAaM.

CBoOoanas sHeprus ['mb60ca, Kak KPUTEPH OIIEHKH BO3MOYKHOCTH CaMOIPOU3BOJIBHOTO
MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB.

3aKOH JCHCTBYIOIIMX MAacC. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM pEakiuud OT
KOHIIEHTPALUU U IPUPOJIbI pEarupyromnX BEUIECTB.

OHeprus aktuBaiuu. [loHsTHE aKTHBUPOBAaHHBIN KoMIUIeke. 3akoH Bant-I'odda. Karamus.
Xumnueckoe paBHoBecue. [Ipunnun Jle-lllaTtense. KoncTanTa paBHOBECHS KaK KpUTEPH
OLICHKH OJJHOCTOPOHHETO MPOTEKAHMS XUMHUYECKOr0 MpoLecca.
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28.

29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

OO6mrast Teopust pacTBOpoB H pactBoputesneil. CrocoObl BBIpAXEHUS KOHIICHTPAIMH
pactBopoB. llonsaTue pactBopuMOCTb. PaCTBOPUMOCTB ra30B B KUIKOCTAX, 3aKOH I'eHpu.
B3anMHast pacTBOPUMOCTB )KMJIKOCTEH, MOHATHE KOHCTAHTHI PACTIPEACIICHMUS.

Huddyzus u ocmoc. 3akon Bant-T'odda.

Temmeparypbl KUTIEHUS ¥ 3aMEp3aHusi paCTBOPOB U pacTBoputesieid. I lepBbiii 1 BTopoii 3akoH Payis.
OcHOBHBIE TPUHIMUINBI Ki1accuuKamu pacTBopuTeneii (MOISIPHOCTh, HMOHH3UPYIOMIAS
CIOCOOHOCTh, KUCJIOTHOCTD U T.J.).

Teopus PIEKTPOTUTUYECKON TUCCOLIUALIAH.

Kucnorel u OCHOBaHMSA € TOYKM 3pPEHUS TEOPUH IJIEKTPOJUTUUYECKOW IUCCOLMAIIUU
Appennyca, Teopun bpencrena u Jloypu, anekrponHoii tTeopuu JIpronca.

CunbHbIe U crabble NIeKTPOIUTHL. JIMHaMUYECKOe paBHOBECHE B PACTBOPAX.

Kaxxymasics u a¢pdextrBHas KoHeHTpanus. [loHATHe aKTUBHOCTH.

HNoHuHble peakuyu B pacTBOpax.

[IpousBenenne pacTBOPUMOCTH.

HNonHoe npousBeieHre BOAbl, BOJIOPOAHBIN MOKA3aTENb.

I'mpponus cosen.

Bydepnoe neiictBue. bydepHbie pacTBOPHI.

Kommnekcubie coenqunenus. O0riast xapakTepuctuka. [loHaTre KoopAMHAIIMOHHAS CBS3b.
Teopust KOMIUIEKCHBIX coeuHeHnil A. BepHepa.

[IpocTpancTBEHHOE CTPOCHUE U U30MEPHS KOMIUIEKCHBIX COSIUHEHUH.

Meton BajeHTHBIX CBA3EH B OMMCAHUN KOMIUIEKCHEIX COEIUHEHUI.

OO01re NOHATHS O TUCTIEPCHBIX CUCTEMAX.

Knaccudukanus qucnepcHbIX CUCTEM.

CrniocoOb1 00pa30BaHus M yCTONUYMBOCTH AUCTIEPCHBIX CUCTEM.

30JH, Ted, CTYJHU.

Iomyuenvie kowonIHBIX pacTBOpoB CTPyKTypa KOJTIOWIHOM YacTHLIbl. MULIEIUTAPHOE CTPOSHHE 30TIEH.
Hcxonnple moHATHS 00 yCTOMYMBOCTH JHCIEPCHBIX CHUCTeM. OHeprus Ban-nep-
BAaaJIbCOBBIX B3aUMOJECHCTBUM.

DnekTponuTHas koaryssiuus. [lentuzanus. Kunetuka npouecca Koarysisiuu.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA M X BIUSHUE HA JUCIIEPCHBIE CUCTEMBI.

Asp03071, TOPOIIIKHU, CyClIeH3uH, NeHbl. [Ipumenenue [TAB.

OMyJbCHU: TPOOJIEMBI YCTOMUUBOCTH. THI SMYJIbCHH.

DOMyJIbraTophl: UX JACHCTBHE U TUIIBI.

Conrobunu3arus (KOJUIOUIHOE PACTBOPEHHUE).

OKHCIMTENTBHO-BOCCTAHOBUTENIBHBIE IPOLIECChl. CTENeHb OKUCIIEHYS M CTPOSHHE aTOMa YIEMEHTA.
Krnaccudukanus oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Crioco0b1 paccTaHOBKU KOA(P(GUIIUEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTENBHBIX PEAKIIHSIX.
MeTobl 371€KTPOHHOTO OalaHCca U HOHHO-3JICKTPOHHBIH.

DJIEKTPOIHBIA MOTEHIUAT U P HATIPSKEHUST METAJITIOB.

CrangapTHBIN U peabHbINA AIEKTPOAHBIN MoTeHIMal. Y paBHeHue HepHcra.

@akTOpsI BAUAIOMINE HA IPOTEKAHUE OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
XUMHYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUE DIIEMEHTBI.

[Ipoueccsl, mpoucxoAsIIKe MPHU 3apAJIKE U pa3psaIKe CBUHIIOBOTO aKKyMYJIATOPA.
OnexTpoan3. 3aKoHbI DJIEKTPOJIU3a.

OO01me cBOMCTBA METAJUIOB. MeTandyecKast CBA3b.

Kopposus. Buast koppo3uu. Kopposust MeTanioB u ciocoObl 00pbOBI ¢ HEM.

Bonopon. MecTo B nieproauyecKkoii cucTeMe XMMHUYECKUX WIEMEHTOB. XUMUYecKHe CBorCTRa. [ lomydenue.
Coenunenus BoJopoa: BoAa U MEPOKCU]T BOAOPOA.

l"aynorensl. O6mIas xapakrepucTuka. XuMu4eckue cBoicta. [lomyuenue.

CoenuHeHus! TaJIoreHOB: TAJIOT€HOBOI0OPO/IbI; KUCIOPOI0COAEPIKAIIE COSTMHEHUS TAJIOT€HOB.
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72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99

100.
101.

102.

103.
104.
105.
106.

107.

108.
109.
110.
111.

112.
113.
114.
115.

116.

[Noarpyrma kucnopoma. O61as xapakreprcTrka. Ouzndeckue u XuMudeckre cBoiicTsa. [lomydenue.
O30H. ®u3nueckue u xuMudeckue cpoicraa. Ilomyuenue.

Cepa. ®uznueckue cBoiicta. Aimorponusi. [lonydenue.

Cepa. Haxoxnenue B mpupoje. Xumudeckue cBoiictpa. [I[pumenenue.

Ceposogpopon. [Tonmyuenue. dusnyeckne u xumudeckue cBoiictpa. CynbQuabl.

Oxkcunpl cepbl. Puznueckue U XuMuueckue cBoiicta. [lomydenue.

Cepnas kucnora. [lomyyeHnue u cBoiicTBA.

[Moxarpymnma azora. O6mas xapakrepuctuka. A30T. Puzndeckue 1 XUMHYECKUE CBOMCTBA.
Ammuak. Conu aMMOHMS.

HeconeoOpa3yrormire oKCHabl a30Ta.

A30THUCTBIN U a30THBIM aHTUAPUJIBI. A30THCTasE KUCIIOTA.

A3sotHas kucnora. [lonyuenue. CoiictBa. PaznoskeHne HUTPATOB.

®dochop. Amnnorponus. [Tonyuenne. XuMuuecKkre CBOMCTRA.

Coemunenus docdopa: pochun, okcun Gocdopa (I11), okcua dochopa (V).

dochopHbIE KUCTOTHI.

[Moarpymnma yriepoaa. OO1ias XxapakTepucTHKa. AJITIOTPOIIHSI.

XHUMHUYECKUE CBOMCTBA yIJIepoa. YTOJIbHAsI KUCJIOTA U €€ COJIH.

Oxkcunpl yriaepoja.

Kpemuuii. Pactipoctpanenue B nmpupose. Amnorponus. [lonyuenune. CBoiicTBa.
CoenuHeHus KpeMHHUS: CUJIaH, OKCHJT KPEMHHUSI, KDEMHUEBBIE KUCIIOTHI.

I'epmanuii, 0710BO, CBUHEII.

Amomunuii. [Toxyuenue. CBolicTBa.

CoenuHeHns amOMUHUS: OKCUJ, THIPOKCUI, TUIPUI.

[Ienounsie meTamuibl. O6mas xapakrepuctuka. [lomyuenue. CBoiicTaa.

CoenuHeHus MENOYHbIX METAJUIOB.

[Ienouno - 3emenbHbIe MeTauibl. OOmas xapakrepuctuka. [lomyuenne. CoiicTBa.
CoenuHeHus MENOYHO - 36MEJIbHBIX METAJIOB.

[Moarpynmna menu. O6mas xapakrepuctuka. [lonyuenue. CBoiicTaa.

CoennHeHUs OJJHO- ¥ ABYXBAJECHTHOW MEH.

Cepebpo u ero coequHeHMs. 30JI0TO ¥ €T0 COSTMHEHUSI.

[Nomrpyrma 1uska. OOras xapakrepuctrka. [ k. [omydenrie, cBorcTBa, coemrHenrst IMHKa. Kamvuid.
PryTs. CoequHeHMs OAHO- U IBYXBAJIEHTHOW PTYTH.

[Toarpynma xpoma. O6mas xapaktepuctuka. [lomyduenue u cBoiicTBa Xpoma.

CoenuHeHNsl NBYyX- U TPEXBAJIEHTHOI'O XPOMaA.

CoenuHeHns YeThIpex- U MECTUBATIEHTHOTO XpOMa.

IMoarpyrma mapranma. OOmwe cBoKcTBa 311eMeHTOB. [TormydeHne MeTarioB. XUMUYECKHe CBOKCTBA.
CoenuHeHns 1ByX- U TPEXBAJIEHTHOIO MapraHIa.

Coenunenus MapraHiia, TEXHELUs U PEHUs ¢ BaJIGHTHOCTHIO [V.

CoennHeHus ceMUBAIIEHTHOTO Maprania. Conu Maprasua.

Bocemas rpynma moGounass moarpymma. O6mas xapakrtepuctuka. [loarpymma »xenesa.
[Tony4yeHne 1 XUMHUYECKHUE CBOMCTBA, AJTTIOTPOIIHS KEIE3a.

CoennHeHNs ABYXBaJEHTHOI'O JKeJe3a.

CoenuHeHns TPEXBaJIEHTHOTO JKeJe3a.

CrpoeHue oprannueckux BemecTs. Teopust xumuueckoro crpoeHus A.M. bytieposa.
KBaHTOBO-MEXaHMUYECKUE MPECTABICHUS M 3JIEKTPOHHOE CTPOEHHE aToMa YTIepoJa.
BanenTHoCTb.

B3anmHoOe BiMsIHME aTOMOB B MOJIEKYJaX OPraHUYECKUX COEIWHEHWH. HIYKTUBHBIA U
Me30MepHbIH 3 PeKThI.
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117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.
135.

136.

137.

138.

139.

140.
141.
142.
143.

Knaccudukanus oprannueckux coeauHeHuid. OCHOBHbIE KilacCU(UKAIIMOHHBIE TPU3HAKU:
CKEJIET MOJIEKYJIbI, HAJIMYUE KPATHBIX CBA3eH M (PYHKIMOHANBHBIX Tpymi. ['omonoru u
TOMOJIOTUYECKUH PS/I.

Buasl uzomepuun. CTpykTypHasi 1 IpoCTpaHCTBEeHHAs: uzoMepusi. [IoHsTHE O XUPATBHOCTH.
OOmwpe TPUHIMIBI COBPEMEHHOM MEXIYHApOJAHOW HOMEHKIATYPhl OPraHUYECKUX
coenunennit (MIOITAK).

Knaccudukanmst opranmdeckux peakiuid. CxeMbl OpraHMYeCKHX peakiuid. ['omo- u
TeTepOMTUYCCKUIA TUI pa3pbiBa CB3U. Pamukanbl, 310eKTpOoGUIbl ¥ HYKICO(HIBI.
OxkuclieHre U BOCCTaHOBJIEHUE B OPTaHUYECKON XUMUHU.

Ankanbl (TIpeeNbHbIE YIJIEBOJOPOJbI). DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE.
Homenkmarypa u nzomepusi. Dusndeckue cBorictBa. CriocOOBI MOTYYCHHUS.

AnkaHpl  (IpelenbHBIE  yIIEBOAOPOABI).  XUMHUYECKHME  cBoicTBa.  OTAenbHBIE
MIPEACTaBUTENH.

AnKeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE, HOMEHKIATypa, H30MEpHsl.
®dusnyeckue cBorcTBa. [lonydyeHue aakeHoB.

Ankensl. Xumudeckue cBoiicTBa. Peakuuu npucoemunenus. IlpaBuio MapkoBHHKOBA.
KauectBennsble peakuyu. OTaeapHbIE NPEICTaBUTENN.

AJKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOoeHue alnkuHOB. 3oMepusi. [lonyuyenue.
AJIKUHBI. XMMHYECKHUE CBOMCTBA AJIKUHOB. AlleTUeHU 1bl. OTIEIbHbIC PEICTABUTENH.
Anxanuensl. Howmenkmatypa u uzomepus. Knaccuduxauus. ComnpspkeHHBIE JIHEHBI.
[Tonydyenue u xumuueckue cBoiictBa. Peakuuu 1,2- u 1,4-npucoenunenue. [Ipupoausiii u
CUHTETUYECKHM KayuyyK.

["asloreHnpon3BOIHBIE TPEAEIBHBIX YIUIEBOIOPOA0B. CTpoeHHE, HOMEHKIATYpa, U30MEPHSI.
[Tonyuenue u xumudeckue cBoicTBa. OTaeNbHBIEC IPEICTABUTEIH.

ApeHbl. DIEeKTpOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE OeH307a. ApPOMATHYHOCTS.
[TpousBonnsie 6eH30ma. [lonydyeHne u npuMeHeHHe.

ApeHbl. XUMHYECKHE CBOMCTBA. OTIENbHBIE MPEACTaBUTENU. BiausHue 3amecTuTeneil Ha
HanpaBJICHUE IEKTPOPHUIBLHOTO 3aMeIeHHs B OCH30JIbHOM KOJIBIIE.

Cmuptel.  Knaccudukanms. IlpenenbHple  ogHoaTOMHBIE cnupThl. HoMeHkmartypa.
N3omepusa. Pusnueckue coicrsa. Ilomydyenue.

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. XHMHYECKHWE CBoWcTBa. [IpocTeie  3¢upshL.
OtnenbHbIE IPEACTABUTENH.

Tuoner (Tmocrmptel). HoMmenknarypa. Ilonmydyenne. dusndeckue cBoicTBa. XUMHUUYECKHE
CBOICTBA.

®enonbl. Knaccudukamus. Ctpoenue. dusndeckue coiictpa. [lonyuenue.

@ecHonpl. B3auMmHOE BiIMSAHHE aTOMOB B MOJIEKysle (QeHosa. XUMHUYECKHE CBOWCTBA.
OtnenpHbIe pencTaBuTeny. @eHoao(popManbIeruIHbIe CMOJIBI.

KapOoHumnbpHBIE COEOMHEHHMS — ajibJCTHABI M KETOHBL. V3oMepusi, HOMEHKIATypa.
®dusnyeckue cBorcTna. [lonyuenue.

Anpaeruanl 1 KeToHbl. KapOoHWIBHAS Tpymma, € 0COOEHHOCTH. XUMHUYECKHUE CBOWMCTBA
anbJIeru/IoB U KeToHOB. KauecTBeHHbIE peaklnu Ha KapOOHWIbHYIO rpynmny. OTaenbHbIe
MpeACTaBUTENH.

KapGonoBeie kucnotel. Kimaccudukanus. IIpenenpHbie OZHOOCHOBHBIE KapOOHOBBIE
kuciotel. Homenknatypa. M3omepus. @usnueckue cBoicTBa. CriocoObl MoryueHus..
[IpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DIEKTPOHHOE CTpOeHUE. XUMHUYECKHE
CBOMCTBA (KUCIIOTHBIE CBOMCTBA, PEAKIIUU HYKJICO(DUIHHOTO 3aMEIICHUS ).
@OyHKIMOHAIbHBIE POU3BOIHBIE KAPOOHOBBIX KUCIOT. ['ajoreHaHrugpuIpl. AHTHIIPUIBIL.
OyHKIHOHATBHBIE TIPOU3BOIHBIE KAPOOHOBBIX KHCIOT. CloKHBIE d(DUPBL. AMUJIBIL.

Awmunbl. Knaccudukanusa. Homenknarypa. CriocoObl moydeHus.

AmuHbL. XUMHUYECKHE CBOMCTBA (OCHOBHBIE CBOMCTBA, KUCIIOTHBIE CBOMCTBA).
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144.

145.

146.

147.
148.
149.
150.
151.

152.
153.
154.

AmuHBL. Peakiuu ¢ a30TUCTON KUCIIOTOM (MepBUYHbBIE aTudaTHIECKUE aMUHBI, IEPBUYHBIC
apoMaTHUYeCKHE aMUHBI, BTOPHYHBIC au(aTUICCKHE U ADOMATUICCKUE aMUHBI, TPETUIHBIE
apoOMaTHYECKHE TPETUYHBIC ai(PaTHUIECKUE aMUHBI).

AwmuHbl. Peakiuu okucieHus. DneKTpoQUIbHOE 3aMElIeHUE B apOMaTHYECKHX aMUHaX.
OtnenbHbIE IPEACTABUTENH.

Bricokomonekynspabie coenunenus. Knaccudukanus u HomMeHkIarypa. OTauaureabHbie
ocobennoctd BMC. ®dusndeckue cOCTOSTHUS TTOJIUMEPOB.

Meroas!l cuHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHni. [lonumepusanus.

MeTo/ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX coeIMHeHUH. [lonnkoHnencanus.

XUMHUYECKUE TPEBPAILICHUS] TOJTUMEPOB.

Otnenbuble npencraButenn BMC u ux npumeHeHue.

[Ipuponuble uUCTOUYHUKU  yriaeBogopoaoB. Hedts. I[IpomeinuieHHas mnepepaboTKa.
Pextudukamnus vedru.

[TpupoaHbIe HICTOYHUKH YTIIEBOAOPOA0B. KpekuHr u pudopMuHT HE(PTETIPOTyKTOB.
[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B. [IprpoaHbIii 1 MOy THBIA He(TSHBIC Ta3bI.
[IpupoaHbie HICTOYHUKH YTIIeBO10po0B. KaMenHbIl yronb. KokcoBanue.

10.CAMOCTOSATEJIBHAA PABOTA CTYJAEHTOB

Coneprxanue, TpeOOBaHMS, YCIOBUS U TIOPSIIOK OpPraHU3alli CaMOCTOSITEILHON paboThI

oOydJaronuxcs ¢ yaeroM (GopMbl O0yUEeHHs ONIPEACIISIOTCS B COOTBETCTBUU C «Ilooxenuem o0
OpraHu3all CaMOCTOSTEIHHONH pPa0OThl OOYYAIOLIUXCS», YTBEP)KICHHBIM YUYEHBIM COBETOM
yal'y.

®dopma 00yueHus — ouHasl.

dopma
Buja caMocToATeIbHOI PadoThI KOHTPOJIA
(npopabomka yuedbHo20 mamepuana, O0bem | (nposepka
Ha3BaHue pa3/iesioB U TeM peuwieHue 3a0a4, pegpepam, 00K1ao, B peuieHus
KOHMPOIbHASL paboma, no020mosKa K gyacax 3a0ady,
coaue 3auema, K3ameHa u op.) peghepama u
op.)
1. OO6mas xumus [TpopaboTka yyeOHOTO MaTepHana ¢ 24 TECTUPOBAHHE,
HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- 9K3aMCH
METOAMYECKOTO U HUH(HOPMAIITHOHHOTO
oOecreYeHHsT TUCITUTUINHBI,
[ToaroToBKa K TECTUPOBAHUIO;
IToaroroBka K ciade sK3aMeHa
2. dusnueckas, [TpopaboTka yyeOHOrO MaTepHana ¢ 23 TECTUPOBAHHUE,
KOJIJIOUIHAS U UCTIOJIE30BaHUEM PECYPCOB YUEOHO- 9K3aMeH
aHAIMUTUYECKAs XUMHUS. | METOAMYECKOTO M HH(POPMAIIHOHHOTO
o0ecrieueHHs JUCIUTUIAHBL;
[ToaroroBKa K TECTUPOBAHUIO;
IToaroroBka k ciade dK3aMeHa
3. Heopranuueckas [TpopaboTka yyeOHOrO MaTepHana ¢ 10 TECTUPOBAHHUE,
XHMUSL. UCTIOJIb30BaHUEM PECYPCOB YUEOHO- YCTHBIN
METOJINYECKOTO U WH(HOPMALIMOHHOTO o1poc,
o0ecrieueHHs JUCIUTUIAHBL; 9K3aMEH
[ToaroroBka K TECTUPOBAHUIO;
IToaroroBka k ciade dK3aMeHa
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4. Oprannueckas xumusi. | I[IpopaboTka yueOHOro marepuaia c 15 TECTUPOBAHHME,
UCTIOJIb30BaHUEM PECYPCOB YUeOHO- YCTHBIN
METOANYECKOTO M HH(POPMAITMOHHOTO onpoc,
06€CH6‘I€HI/IH JUCHUITIIINHBI, 3K3aMCH
[ToaroroBka K TECTUPOBAHUIO;
IToaroroBka K caye sK3aMeHa

Htoro 72

11.YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) CnuCOK peKOMeHyeMOH JINTepaTypbl
OcHoBHas:

1. CumopoB, B. . O6mas xumus : yueOnuk / CumopoB B. U. , IlmatonoBa E. E. ,
Hukudopona T. I1. - Mocksa : U3natensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-
886-9. - Tekcr : snexrponnsiii / OBC "Koncymbrant crygenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938869.html

2. Ilyxosckas, C. I'. O6mas xumus : yue0. mocodue / [Tyxosckas C. I'. , ®omuna H. A. -
WNBanoBo : MBaH. roc. xum. -texHou. yH-T. , 2017. - 162 c. - ISBN --. - Tekcr :
atekrpornbii  //  DOBC  "KoucymeranT crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ghtu_040.html

JdomosHuTeIbHAS:

1. Ilomkos, B. A. O6mas xumus : yueOnuk / Komaua A. B. Tlox pen. B. A. Tlonkosa. -
MockBa : I'DOTAP-Meana, 2012. - 400 c. - ISBN 978-5-9704-2108-6. - Tekct :
anekrpornbii  //  DOBC  "KoucymeranT crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TlpakTukym 1o oOmel XuMuH : yaeOHOe 1mocoOue il akaJeMUIecKoro OakamaBpuara /
H. JI. I'nunka, B. A. Ilonkos, A. B. ba0Okos, O. B. HecrepoBa. —  Mockaa :
W3narenscrBo IOpaiir, 2021. — 248 c. — (bakanmaBp u Maructp. AKaJeMUYeCKUI
Kypc). — ISBN 978-5-9916-4058-9. — Tekcr : snektpoHHbli // OOpa3oBarenbHas
iatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/487283

Y4yeOHO-MEeTOANIECKAA:

1. EnukeeBaJl. ®. XuMus : METOIWYCCKHE YyKa3aHUSA JUISI CAMOCTOSTEIBLHON pabOThI
OaxanaBpoB HanpasieHus noarotosku 03.03.02 «Puszukay / Yal'V, Dkon. dak. - 2019. -
HeonyOmnukoBanHsbIil pecypce. - DnekTpoH. TekctoBble naH. (1 daiin : 411 KB). - Pexum
JocTyna: 9bC yary. - Tekcr : INEKTPOHHBIN— URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/8367
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1.1. Hudposoii obpazoBatenbubiii pecypc I[PRsmart : snexkTpoHHO-OMONIHMOTEUHAs
cuctema : cailtr / OOO Kommanms «Ai Ilu Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: st 3aperucTpup. moib3oBaTeneid. - TekcT :

AIEKTPOHHBIN.

1.2. O6pasoBarenshas mwiatrhpopma IOPAMT : oGpasoBaTenbHbI pecypc, SIeKTPOHHAs
6ubmmorexa : caiit / 000 Dnekrponnoe m3gatenbetBo «IOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctymna: 1uist 3aperucTpup. Mojab30Batesiel. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za nanHbIX «2OnekTpoHHas Oubanoreka Texuuueckoro BY3a (ObC «KoHcynbranT
CTYIEHTa») : 3JEKTPOHHO-OMOnmuoTeyHas cucrema : caiit / OOO «Ilonutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgoctyma: s

3apErucTpup. MoIb30BaTeIeH. — TEKCT : DJIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpava. DIEKTPOHHAS MEAWIIMHCKAs ONOIMOTeKa : 0a3a TaHHBIX : CAWT /
OOO «Bebicmiass mKosa OpraHuM3allMd W YIpaBJI€HUs 31paBooxpaHeHHeM-KoMIuiekcHbIN
MEIUIIMHCKUN KoHcanTUH». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum

JIOCTyTa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIEKTPOHHBIH.

1.5. bonpmias MmeauuuHCKast OMOTUOTEKA : AIEKTPOHHO-OMOIMOTEYHAsI CUCTEMa © CallT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYIIA: ISl 3apErUCTPUP. TIOJIb30BaTENIeH. — TEKCT : JJIIEKTPOHHBIN.

1.6. OBC Jlanp : snexTpoHHO-OMOMMOTEeyHas cucrema : cat / OO0 DBC «Jlanby. —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxxum fgoctyma: uist 3aperucTpup.

II0JIb30BaTENe. — TEKCT : AIEKTPOHHBIN.

1.7. OBC Znanium.com :3JIEKTPOHHO-O0MOMMOTEYHAs cuctema : calT / OO0 «3HaHuyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum 1gocTyma : Il 3aperucTpHp.
nosib3oBaTesei. - TEeKCT : 3JIeKTPOHHBIM.

2. KoncyastantIlimioc [DnekTpoHHBIN pecypc]: cripaBoyHas npaBoBas cucrema. / OO0
«Koncynprant [Tnroc» - Dnekrpon.naH. - Mocksa :Koncynsrantltoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHNIM:
3.1. eLIBRARY.RU: nayunas snekrtponHass Oubmuoreka : caiitr / OOO «Hayunas
OnekrponHas bubmuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyna :

JUISl aBTOPH3. MOJIB30BaTENEH. — TEKCT : 3JIEKTPOHHBIN

3.2. DnextponHas 6ubmmoreka «M3nmarensckoro goma «I'pederHukoB» (Grebinnikon) :
anekTpoHHas Oubmmoreka / OOO W] «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum goctyna : 1js aBTOpH3. MOJIb30BaTENCH.

— TeKCT : PIEKTPOHHBIN.

4. MenepajbHasi rocyaapcrpeHHasi uHpopmanmuoHHasi cucremMa «HaunmoHaabHas
3J1eKTPOHHAs1 OMOJIHOTEKA»: 3JIeKTpoHHas 6ubmmoTteka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pesxkxum moctyma : 1y moias3oBaTeNield HayqHo OnOimmoTeku. — Teker :
AIEKTPOHHBIMN.

5. Poccuiickoe o6pazoBanue: dhenepanpHbiid moptan / yapeautenb OI'AY «OULTO». —

URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIMH.

6. ODuaexkTrponHasi OmOamoreyHass cucrema Yal'V : Mogyns «DIeKTpOHHas
6ubnuoTexa» ABUC  Mera-IIPO / OO0  «J/lara Okcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pesxum noctyna : s mosib30BaTesieil HayqHOW OMOIMOTEKH. —

TekcT : 37EeKTPOHHBIN.
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12.MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

AynuTtopun Ui IPOBEAEHUS JIEKLUH M CEMUHAPCKUX 3aHATUN M J1aOOpaTOpHBIX padoT,
JUIS  TPOBEACHUS TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTaliH, TPYNIOBBIX H
WH/IMBUAYaJIbHBIX KOHCYJIbTALUN.

AynuTopuM YKOMIUIEKTOBAHbBI —CIEHUATU3UPOBAHHON MeOenblo, Yy4eOHOW JTOCKOM.
Aynutopuu A1 NMPOBEACHUS JIEKUUH 000pylOBaHbl MYJbTUMEIUMHBIM 00OpY/IOBAHUEM IS
npefocTaBleHUs] UHPOpManuu Ooiblioi ayauTopuu. I[lomemieHust A CaMOCTOSATENbHON
paboThl OCHAIEHBl KOMIIBIOTEPHOM TEXHUKOH € BO3MOXHOCTBIO TOAKIIOUEHHS K CETH
«MHTepHeT» M O0EcrevYeHueM J0CTyna K SJIEKTPOHHONH HH(POPMALMOHHO-00pa30BaTEeIbHON
cpeje, PICKTPOHHO-OMOIMOTEYHOM CHCTEME.

13.CIIEUAJIBHBIE YCJIOBHUSA JISA OBYYAIOIIUXCA C O'PAHUWYEHHBIMH
BO3MOKHOCTSAMMU 310POBbSA

B cnydyae nHeoOxomummocTH, oOydYarommuMmcs U3 YHCHA JHUI] C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsI (110 3asBICHUIO OOYyYalolIerocs) MOTYT MpeniaraThCs OJIHU U3
CIIEYIOUINX BapUAaHTOB BOCTIPHUATHS HHGOPMAIMM C yYETOM UX HWHAWBHIYAITBHBIX
NcUXo(U3NIECKUX 0COOCHHOCTEIH:

— IS JWI C HapyUICHUSMHU 3pEHHs: B TeYaTHOH (opme yBEIHMYeHHBIM MIpUPTOM; B
dbopme 3IEeKTPOHHOTO JOKYMEHTa; B ¢dopme ayauodaiina (mepeBos y4eOHBIX MaTepuajoB B
aymuodopMmat); B medatHoW ¢opme Ha s3bike bpaind; MHIUBUAyallbHBIE KOHCYJBTALUU C
IpUBJIeYCHHEM TU(DIOCYPIOTIEPEBOAUNKA; HHANBUAYATbHbBIE 33JaHHs U KOHCYJIbTAIlUH;

— I JMIl C HapyLICHUSIMH CiyXa: B Ie4yaTHOM ¢opme; B (opme 3JIEKTPOHHOTO
JOKYMEHTa; BUACOMATEPHAJIBI C CYOTUTPaMU; MHIUBUAYAIbHBIC KOHCYJIBTAIIUH C ITPUBIICYCHUEM
CYpIOTIepeBOIYHNKA; MHANBUIYalIbHbIE 3a/1aHUSl U KOHCYJIbTAIIUU;

— IS JUI ¢ HApYIMICHWSMHU OIOPHO-JABHTATEIBHOTO ammapara: B Ie4aTHOW (opme; B
dbopMe »SIEKTPOHHOTO MOKyMeHTa; B (opme aynuodaiina; WHAUBUIyAIbHBIC 3aaHUS U
KOHCYJIbTAIUH.
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PazpaboTunk — CT. IpenoaaBareb JI.®. EnukeeBa
. (nodnucz;)-'/ (Oondncrocmo) (@H0o)
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