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1. Henu ocBOeHNMS AUCHUNIHHBI

Lenbto ocBoeHuss aucHUIUIMHBL «OOlIas W HEOopraHWyYecKas XUMUS» SIBISETCA H3y4YCHHE
OCHOBHBIX TEOPETHUYECKUX TMOHATHA OOIIe XWMHH, CTPYKTYphl M XHUMHYECKHX CBOWCTB
HEOPraHMYECKUX COECTUHEHHH, CIy)KalluX OCHOBOW NpHU pa3paboTKe W HCCIETOBAaHUM JIEKApPCTBEHHBIX
CPEICTB M OMOJIOTMYECKH AKTUBHBIX BEIIECTB, a TAaK)Ke M3YYCHHE OCHOBHBIX METOJOB U CHOCOOOB
CHHTE3a W  OYUCTKM HEOPraHWYeCKMX  COCIWHEHHUH, TPHUMEHSEMBbIX HpPU  IMPOU3BOJICTBE
(dapMaKoIOTHYECKUX TpenaparoB. Takke MENbl0 OCBOCHHS YKAa3aHHOW JUCHUIUIMHBI SIBJISCTCS
MOJrOTOBKA OakanaBpoB K JajbHEHIIed HayyHO-HUCCIIENOBATENbCKON JAEITEIbHOCTH B YUPEKICHHSIX
PAH B obnactu uccrnenoBanus OMOJIOTMYECKH aKTUBHBIX BEIIECTB, B 1a00PATOPUSX, OCYIIECTBISIONINX
KaK pa3paboTKy W MPOU3BOJACTBO, TaK M KOHTPOJIb KayecTBA JIEKAPCTBEHHBIX CPEICTB, a TaKkKe AJis
MPENoIaBaHusl XUMUYECKUX JTUCIMIUINAH.

2. MecTro qucuumiuHbl B cTpykrype OIT

HMucnunmuua  «OOmass W HEOpraHWYecKas XUMHS» OTHOCHUTCS K 00s3aTelbHON 4YacTH
oOpa3oBaTenbHO# mporpamMmel. OHa 6a3upyeTcs Ha TEOPETHUESCKUX OCHOBAX HEOPTaHMYECKON XMMHH, a
TaKk)Ke XUMHUHU DJEMEHTOB M WX COCAWMHEHWH. YCIeNTHOE OCBOCHWE JaHHOW IUCIMIUIMHBI OynaeT
CrocoOCTBOBAaTh TOTOBHOCTH CTYIEHTOB K W3YYCHHIO AaHAJTUTHYECKOH H (U3MUYECKON XUMHH,
XUMHUYECKOW TEXHOJIOTHH, a TaK)K€ B HAYYHO-HUCCIIEOBATEIILCKON paboTe B 00JaCTH TEPMOJAMHAMUKH
XUMHUYECKHX PEAKIMi, MPOLEeCCOB KOMIUIEKCOOOPa30BaHMs B pAcTBOpax, a TaKkKe TOTOBHOCTH
CTYJICHTOB K TIPOXOXKJIEHHUIO TPOW3BOJCTBEHHON TMPAKTHKH, HAYYHO-HCCIEIOBATEIBCKON padoTHI,
IIPOU3BOJCTBEHHOM IPAKTUKH, IPEAAUILIOMHON U IPOU3BOJICTBEHHON ITPAKTUKH, II€1arOTHYECKOMU.

CryaeHT, MpUCTyNaOMU K W3YyYEHUIO TUCUUIUIMHBI, TOJDKEH 00JamaTh 0a30BBIMH 3HAHUSIMHU
HIKOJIBHOTO Kypca XMMHUHU, YMEHUEM PEIlIaTh TUIIOBHIE 33]a4H 110 XUMHUU.

Jl1st ocBOGHMSI TaHHOW JUCITUTIIMHBI 00yUYaIOMIUNUCS TOJDKEH:

3HaTh: OCHOBHBIE KJIACChl HEOPTraHUYECKUX COCAMHEHUH, UX OCHOBHBIE XMMUYECKHE CBOMICTBA;
MMETh OOIIHE MPECTaBICHUS O CTPOCHHH aTOMOB U MOHOB, [leprnonnyueckoM 3aKoHE, IEPUOTIUUECKON
cucteme a1eMeHToB [[.1. Meneneena;

VYMeTh: TNpOBOAWTH HAIPaBICHHBIM IIOMCK, AaHAIM3UPOBaTh U pedepupoBaTh Yy4EOHYIO
JUTEpaTypy, BbBIpaOATHIBATH HAa OCHOBE €€ pAIMOHATBHOTO aHAJM3a CBOIO TOYKY 3pCHHS MpH
0OBSICHCHUH DKCIIEPUMEHTAIIBLHO HAOI0IaeMbIX SIBICHU;

NmMeTb: HaBBIKM COCTaBJICHUSI YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB H
peakiuii HOHHOTO OOMEHa, THAPOJIN3a COJIeH; OOIIHe MPEACTABICHUS O JAUCCOIMAIINK JIEKTPOJIMTOB B
BOJHBIX PACTBOPAX; HABBIKU MPOBEJACHUS FEMEHTAPHBIX XUMUUECKUX OMBITOB.

3. [lnanupyembie pe3yJIbTATHI 00y4YeHHUs M0 JUCIHHUILINHE

3.1. KomnereHnuuu, popMUPOBAHUIO KOTOPBIX CNIOCOOCTBYET TUCIUIJIMHA

[Ipu ocBOCHMM AUCHMILTUHBI (OPMUPYIOTCS CIEAYIOIINE KOMIETeHIIMH B coOTBeTcTBHH ¢ DI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

a) obmenpodeccruonansusie (OIIK):

OIIK-1 - cmocoOHOCTH aHaTU3UPOBATh W HHTEPIPETHUPOBATH PE3YIbTAaThl XHMHYECKHUX
IKCIIEPUMEHTOB, HAOTIOICHHUN U U3MEPEHUIA;

OIIK-2 - cnocoOHOCTh TPOBOJIUTH C COOJIIOJICHHEM HOPM TEXHUKH O€301aCHOCTH XUMHUYECKUN
AKCIIEPUMEHT, BKJIIOYasi CHUHTE3, aHallM3, MU3YyUYE€HUE CTPYKTYpbl U CBOMCTB BEILECTB M MaTEpUAJIOB,
HCCJICIOBAHKE MPOIECCOB C UX YIACTHEM;

3.2. [lepeyeHb IUIAHUPYEMBbIX Pe3yJabTATOB O0y4YeHHMs] MO JMCHUILIUHE, COOTHECEHHBIX C
(¢opMupyeMbIMH KOMNETEHIUSIMHU

B pe3ynbrare ocBoOeHUS AUCIUILITUHBI 00YUaIOIUICS JTOTKEH:

3HaTh:
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OCHOBHBIE TIOHATHA M 3aKOHbl TEOPETHMUECKON HEOPraHMYeCKON XHMMMM; COCTaB, CTPOEHUE U
XMMHUYECKHE CBOMCTBA OCHOBHBIX IPOCTBIX BEIIECTB M XHMHYECKHUX COCIMHEHHH; CBA3b CTPOEHUS
BEIIeCTBA M MpoTekaHus xumuueckux peakuuit (OIIK-1); Ha3Banue M Ha3HayeHHe 1aOOpATOPHOM
HOCYZIbl, MCIIOJIB3YEMON Ul TIPOBENEHHUS HKCIEPUMEHTOB; OCHOBHBIC IIOJIOKEHHUS TEXHUKHU
0€30MaCHOCTH MPU MPOBEIEHUN XUMHUECKUX HIKCIIEPUMEHTOB; METOJIbI U CIIOCOOBI CHUHTE3a M OUUCTKHU
Heoprannueckux coenuuenui (OIIK-2); mpaBuia TexHukn O6e30macHOCTH Tpu paboTre B mabopaTopuu
Heoprannyeckor xumuu (OIIK-2);

YMers:
NPUMEHATh 3HaHUE OCHOBHBIX (DM3MYECKHX M XMMHUYECKHUX 3aKOHOB IPH BBHIMOJIHEHUH MPAKTUYECKUX
3aJJaHU{, PEILIEHUU PacUeTHBIX 3a/ad, OOBSCHEHUHU Ppe3yJbTaTOB JIAOOPATOPHBIX pPabOT; OMUCHIBATH
CBOMCTBA BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX M3 IEPUOJUYECKOTO0 3aKOHA U
[Tepuonnueckoii cuctembl smemMeHToB (OIIK-1); BBIMOMHATH J1aOOpaTOpPHBIE OMBITHI IO OIMHCAHUIO;
JienaTh BBIBOABI Ha OCHOBE MPOBEIEHHBIX JIAOOPATOPHBIX OIBITOB; OCYILIECTBIIATH IOMCK METO/I0B
CHUHT€3a M OYMCTKM HEOPraHMYECKUX COCIUHEHUN B JINTEPAType; BBINOIHATH CHHTE3 U OYHMCTKY
Heoprannueckux coeauHeHuil (OIIK-2); oOBACHATH MONyYEHHbIE SKCHEPUMEHTAJIbHBIC NaHHBIE Ha
OCHOBE OCHOBHBIX 3ak0HOB Xumun (OIIK-1);

Nmerts:
HaBBIKM OIMCAHMS CBOMCTB JIEMEHTOB M OCHOBHBIX HEOPIaHWYECKHX COECIUHEHMI, 00pa3yeMbIX HMHU
(OIIK-1); HaBBIKM MCIOJB30BAaHUS OCHOBHBIX METOJOB W IIPUEMOB IPOBEIEHUS XUMHYECKOIO
9KCHEPUMEHTA; HaBbIKK pa0dOThl ¢ XMMUYECKON NOCYI0H U 000pyI0BaHUEM, UCIOIb3yEMBIX B IIpOIECcCe
CHUHTE3a U OUUCTKU HeopraHnuueckux BemecTB (OIIK-2); onblT npoBeneHus: peaJbHOrO U MBICIEHHOIO
9KCHEPUMEHTOB; HAaBBIKM MCIIOJIB30BAaHUS METOAMK Oe30mMacHOro oOpaleHus ¢ XUMHUYECKUMHU
peaktuBamu (OIIK-2)

4. O0beM H coepkaHue M CHUIIIMHBI
O0BeM auciUIUIMHEL cocTaBigeT 17 3aueTHbIX eaquHull (612 akageMHUYECKUX YacoB).
4.1. ConepxaHue TMCUMILTHHBI N0 pa3aeaaM (TeMam)

Ne Bunel 3anaruii, ux DOpMEI TEKYILETO
n/m Paznienbl (Tembl) = 00beM KOHTPOJISl yCIIEBAEMOCTH
TTUCIATLTAHBI 5]
é 3ansTus 3ansaTus DopMBI TPOMEKYTOUHOH
JIEKIUOH- CeMHUHap- arTecTalnuu
HOT'O THIIA CKOro Tumna
l. | Teopemuueckue OCHOBbl 1 2 0
Heop2aHuyecKo Xumuu.
Beeoenue.
2. | AmomHO-MONEKYAPHOE — VUeHUe. 1 6 8 OtueTsl 110 4
OcHogHble nOHAMUSA U 3AKOHbI 1abopaTopHbBIM paboTam.
XUMUU. KontposbHas padoTa.
3 Cmpoenue amoma. 1 6 8
Ilepuoouueckuii 3AKOH. KoHTpoIbHas paGoTa.
Ilepuoouueckas cucmema
9NeMEHmMo8 U 2NeKMPOHHAs
CMpYKmypa amomos.
4 | Xumuueckas ce6a3b u cmpoeHue 1 8 8
Monekyn. Aepecammuvie cocmoanus KonTtponpHas padora.
gewecmaa.
5 | Dnepeemuxa xumuueckux 1 6 8 Otuert no nabopaTopHOH
npoyeccos. pabore
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KontposbHas padoTa.
6 | Xumuueckaa KUHemuKa. 6 12 Otuert no nabopaTopHOH
Xumuueckoe pagnosecue. pabore.
KonTponbHas padora.
7 | Pacmeopwi. 14 30 OTtyeTsl 110 2
1ab0paToOpHBIM paboTam.
3 KOHTPOJIbHBIC PAOOTHI.
8 | OkucaumenvHo- 6 10 Otuert no nabopaTopHOH
80CCMAHOBUMENbHbIE NPOYECCHI. pabore.
OcHOBbl S1eKMPOXUMUL. KonTponbHas pabora.
9 | Komnnexcrole coeounenus 6 10 OtuyeTt no nmabopaTopHOH
pabore.
KontposbHas padoTa.
10 | Csouicmea snemenmos 1
nepuUoOUYecKoll Cucmemsl U ux
coedunenuti. Beeoenue.
11 | Booopoo, kuciopoo. 1
12 | Ceoticmsa snemenmos VII A 4
2PYNnwvl U UX COeOUHEHULL.
13 | Ceoticmsa snemenmos VI A 4
2pYynnwvl U UX COeOUHEHULL.
14 | 3auemnoe 3anamue 2 3auer
HUroro 3a cemectp: 70 96 DK3aMeH
1 Ceoticmea snemenmog VII A 8 OtueTt no nabopaTopHOH
2PYNNbl U UX COeOUHEHUIL. pabore.
KontposbHas padoTa.
2 Ceoticmea snemenmos VI 4 8 Otuer no nabopaTopHOH
2PYNnwvl U UX COCOUHEHULL. pabore.
KonTponbHas pabora.
3 Ceoticmea snemenmog V A 6 8 OtuyeTt no nmabopaTopHOH
2PYNNbl U UX COeOUHEHUIL. pabore.
KonTtposbHas padoTa.
4 Ceoticmea snemenmos IV A 4 8 OtuyeTt no nmabopaTopHOH
2PYNNbl U UX COeOUHEHUIL. pabore.
KontposbHas padoTa.
5 Ceoticmea snemenmos 111 A 2 4 Otuert no nabopaTopHOH
2PYNnwvl U UX COeOUHEHULL. pabore.
KonTponbHas padora.
6 Ceoticmeéa  snemenmos Il A 2 4 OtueTt no nmabopaTopHOH
2PYNNbl U UX COeOUHEHUIL. pabore.
Ceoticmsea snemenmos 1 A epynnwi Kontposbnas padoTa.
U UX COeOUHeHUl.
7 Ceoticmea snemenmos VIII A 2 2 TectupoBanue
2pYNnwvl U UX COCOUHEHULL.
8 Obwasn xapakmepucmuxa 2
NnepexoOHbIX 2JIEMEHMO8.
9 Ceoticmea snemenmog Il b 4 8 OtuyeTt no nabopaTopHOH
2PYnnsl U UX COeOUHEHUIL. pabore.
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Ceoticmea snemenmos I b epynnwi Kontposbnas padoTa.
U UX COeOUHEeHU.
10 | Ceoticmea snemenmos VIII B 2 4 8 Otuet no nmabopaTopHOH
2PYNNbL U UX COeOUHEHUIL. pabore.
KontposbHas paboTa.
11 | Ceoticmea snemenmos VII 5 2 2 8 Otuer no nabopaTopHOH
2PYNnwvl U UX COCOUHEHULL. pabore.
KonTponbHas padora.
12 | Ceoticmea snemenmos VI b 2 2 8 OtyeTt no nmabopaTopHOH
2PYNNbl U UX COeOUHEHUIL. pabore.
KonTtposbHas padoTa.
13 | Ceouicmea snemenmog V b 2 4 8 Otuert no nabopaTopHOH
2PYNnwvl U UX COCOUHEHULL. pabore.
Ceoticmea snemenmog IV b KonTtponbHas pabora.
2PYNNbL U UX COeOUHEHUIL.
14 | Ceoucmesa snemenmos Il B 2 2 8 KonTtponbHas pabora.
2PYnNbl U UX COeOUHEHUIL.
15 | 3auemnoe 3anamue 2 6 3a4er
Hroro 3a cemectp: 36 96 Dx3ameH
Hroro no nucuumminge: 106 192

4.2. PazBepHyTO€ ONMCaHNe COAEPKAHUS AUCUHUILIMHBI N0 pa3aejaM (TeMam)
1 cemecTp
TEOPETUYECKWE OCHOBBI HEOPT AHMYECKOM XUMHU
1.Beencuue.
XHMHS — €CTECTBEHHAs HayKa. XuMus U Marepus. PopMsbl CyleCTBOBaHUS MaTepuu. Marepus u
newxkenue. [Ipeamer xumun. OnpeneneHue XumMur. Metoe1 xuMun. OCHOBHBIE TIPOOIEMBI XUMHHU.

2._ ATOMHO—MOJIEKYIsIpHOE YuYeHHEe. OCHOBHbBIC MOHATUS U 3aKOHbI XUMHH.
ATOMHO—MOJIEKYJISIpHAs TEOPUS.
OcHOBHBIE 3aKOHBI XMMHUH. 3aKOH COXpaHEHUs Macchl U dHepruu. Paborer M.B. JlomonocoBa u
JLA. JlaBya3pe. CTeXxHMOMETpUYECKHE 3aKOHBI (IIOCTOSIHCTBA COCTaBa, KpPaTHBIX OTHOILIECHUM,
SKBUBAJIEHTOB, IPOCTHIX 00OBEMHBIX OTHOIIEHUH, ABOTAJIPO).

OcHOBHbBIE TOHATHS XUMHH.
Atom. Monekyna. Xumndeckuit anemeHT. Bemectso. ®@aza. Cucrema.

XyMHUYeCKas METPOIOTHS.

ATOMHas eIWHUIIA MacChl. ATOMHas, MOJEKyJspHas, GopmyabHas Maccel. Monb. MomnspHas
macca. CriocoObl ompeneneHns: MOJIEKYISIPHBIX (Ha OCHOBE 3aKOHa ABOTaJpo, HA OCHOBE YPaBHEHUS
MenneneeBa — Knanelipona u ap.) ¥ aToMHbIX (MeTtoael ABoranapo, MenneneeBa, Kanuuiapo,
Hrononra u [Itu, mo 3KBUBAJIEHTY U OKUCIUTEIIBHOMY YHUCITY 3JIEMEHTA) Macc.

OxucnuTeIbHOE YMCIIO (CTEIIEHh OKUCIICHNS ) 3JIEMEHTOB. BaleHTHOCTE.

Xumuyeckue (Gopmynsl U ypaBHeHUsA. CTEXHOMETPUYECKHE pacueThl. XUMHYECKHE pPEaKIIHH.
OcHOBa XUMHUYECKHUX PEAKIIUNA U UX KJIACCUDUKAITHSI.

XuMudeckass KiaacCH(pUKAlMs W YHUCTOTa BemecTB. HoMeHKIaTypa OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COCTMHEHUN.

Atomuctuka [lanpToHa.
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3. CtpoeHue aToma.

CI10:KHOCTh CTPOEHUS aTOMa, SKCIIEPUMEHTAIbHBIE JJOKA3aTeJIbCTBA.

[Inaneraprass Moxaenb CcTpoeHus artoma Pesepdopaa. DIeKTpOMarHUTHOE  M3ITydEHHUE.
PenTreHoBcKkue CeKTpel U 3aK0H Mo3miu.

Crpoenne atoma mno bopy. Iloctynatel Teopun bopa. Cnexktp aroma Boaopoda. DHEpPrus
aNIeKTpoHa U atoma Bogopoja. [locrosunas Pundepra. Hegocratku Teopun bopa — 3omMepdenba.

KBaHTOBO—MeXaHHUYECKasi TEOPUS aTOMa.

KopnyckynsipHO—BOJIHOBOM Jyalii3M 3JieKTpoHa. ['unoresa ne bpoitns.

VYpasuenue lllpenunrepa. BomnoBas Gynkmus, e€ cBoiicTBa 1 hu3udecKuii cMbIci. [TpuHIUn
HeonpenenéHuoctu I eiizendepra.

KBaHTOBOE cOCTOSIHME aTOMa BOJIOPO/1a (TEOpHUsl aTOMa BOAOPOAA).

Pemenue ypaBuenust Illpeaunrepa. CoOctBeHHble ¢GyHKuMU. AToMHBIE opOutamu (AO), ux
HaIIpaBJIEHHOCTb B IPOCTPAHCTBE.

XapakTepucTUKa COCTOSIHUS 3JIEKTPOHA B aTOME YEThIPhMsI KBAHTOBBIMU unciiaMu. Duznueckuii
CMBICJI KBAHTOBBIX YHUCEI.

MHOro3/1eKTPOHHBIE aTOMBl. DHEPI€TUYECKUI YPOBEHD (AJIEKTPOHHBIN CIIOH). DHEPreTUUECKU
MOAYPOBEHB (IJIEKTPOHHAsT 000JI0UKa).

[MpuHIMIBL 3amOMHEHUS SJCKTPOHHBIX oOonouek: mpuHIMN (3amper) Ilaymmu, npuHIUT
(mpaBuii0) HaWMEHbIIEW dSHepruu, npaBwio KiiedkoBckoro, mnpaBwio XyHAA. OJIEKTPOHHAas
KOH(HTrypamus aToMa.

EMKOCTB 2J1eKTPOHHBIX 000j104eK. DKpaHUpOBaHKeE 3apana saapa. [IpoHuKaomas cloco6HOCTh
opouraneit. DpPeKTUBHBIN 3aps.

Snpo aroma.

Cocras saep u ux Kiaccudurarus.

[IpotoH, HelTpoH. 3apsn sapa. M30Tombl, H30TOHBI, H300apHl.

VYceroitunBocTh  Anep. PagmoakTUBHOCTH — (€CTECTBEHHAss M UCKYCCTBEHHas).  TuIbI
pannoakTHBHOTO pacmazna (A, ). [Ipasuna cmernenus Conau u dasHca.

PanuoaktuBubie psabl. Paananuonnas xumusi. MeueHHbIE aTOMBI, MPAKTUYECKOE 3HAUYCHHE.
Jenenue u cunTe3 sSAep. SaepHas s3HEPreTrKa U OKpyxKaromias cpesa.

4. Ilepuonnyecknii 3akoH. Ileproanyeckas cucremMa 3J€MEHTOB U AIEKTPOHHAS CTPYKTYPA aTOMOB.

ITepuognueckuii 3axon .M. Menzeneesa.

[Tepnonnueckas cucrema sneMeHToB, €€ GpopMbl. CTpyKTypa MepuoANIECKON CUCTEMBI: TPYIINA,
NOATPYIINa, NEPUO, Psi.

CBsi3pb TMEPUOJUYHOCTH 3AMOJHEHUS JJIEKTPOHHBIX O0OJIOYEK aTOMOB CO CTPYKTYpOi
NEePUOIUYECKON CUCTEMEI. S-, p-, d-, f- 2IeMeHTBHL.

[TonHBIE M HEMOJIHBIE MIEKTPOHHBIE AHAJIOTH.

CoBpeMeHHOE Co/IepKaHUE TEPUOIUUECKOr0 3aKOHA.

OO61mas xapakTepucTHKa 3J1eMeHTOB. [IeproaMYHOCTh CBONMCTB AJIEMEHTOB: aTOMHBIE OpOUTAIIH,
s dekTuBHBIE W OpOUTANBHBIE ATOMHBIE W HWOHHBIC PAJAMYChI, TOTCHIMAT HOHU3AIMU M DHEPTHUs
MOHU3ALIMM, CPOACTBO K JJEKTPOHY, JJIEKTPOOTPHULATEIBHOCTh. BTOpHYHas NEpUOANYHOCTB.
Henepunoaunueckue cBoMcTBa.

Hcropuueckue cBEACHUS O CUCTEMAaTU3allu XUMUYECKHUX JIEMEHTOB.

5. XuMuyeckas CBI3b U CTPOCHUE MOJEKVII.
BryTpuMonexkysipHas 1 MEKMOJIEKYIISIPHAS CBA3b.
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BaytpuMonekynsipHas XuMuuecKasi CBA3b: MOHHas (IeTepONOJIsIpHAasi), KOBAJIEHTHAsl (aTOMHasd,
TOMEOTIOJSIPHAs ), METAJIINYECKAs.

WNonnass cBsa3b. llpupoma, osHepruss u MexaHusMm oOpasoBanus. [lomspusyemocts u
AJIEKTPUYECKUI MOMEHT aumnodisa. Hemocratku Teopun HOHHOW CBSI3H.

KoBanenTtHast cBA3b. OIEKTpOHHAs TEOpPUs T'OMEOMNOJISApHOM cBs3u Jlptonca. MexaHusm
00pa3oBaHMs KOBAJICHTHOW CBSI3M: METOJI BAJICHTHOM CBSI3M M METOJ MOJICKYJIIPHBIX opOuTaneit. Meton
BaneHTHOU cBsi3u (MBC). Teopus MBC nmnst monekynsl Bopopona. PabGora I'eiitiepa u Jlonnona.
Pemenue ypaBuenus llpenunrepa mist Mosekynsl Bogopoaa. KynoHoBckuit 1 0OOMEHHBIM WHTETPAIbl U
WHTETPaI IEPEKPHIBAHUS, NX (PU3HUECKUN CMBICTI.

CuMMeTpHYHbIE U AaHTUCUMMETPUYHBIE MOJIEKYJIIPHBIE BOJTHOBbIE (DYHKIIUH.

3aBUCMMOCTH DSHEpPrUU B3aUMOJEHCTBUS MEXKIYy aTOMamMu BOJOPOJa C MapaUIeIbHBIMU H
AQHTUIApAJUIETIbHBIMU CIUHAMU OT PACCTOSHUS MEKy HUMH.
OcnosHnble pe3ynbTatel BMC muist Monekynsl Bogopoaa. Teopus BMC nns npyrux Monexyi.

BanentHocts aromoB no ['elitiepy u JIonaony.

Krnaccudukanusi KOBaieHTHON CBSI3H: CUTMa-, TTU-, JEJIbTa-CBSA3H.

CBoiicTBa KOBAJEHTHOM CBS3M: HACBIIIAEMOCTh, HAIIPABIEHHOCTb, IPOYHOCTh, KPATHOCTH U JIp.

Tubpuamzanus cs3u. Tumbl THOPUIN3ALUN U CTPOCHHUE MOJICKYIT.

Honopno—akuentopHas csa3b (JJAC).

[Ipupona u Mmexanu3m oOpa3zoBaHUS.

JAC u cBoiicTBa MoJieKkyJl. MoctukoBas cBa3b. [loHsTue BasieHTHOCTH ¢ yuétom JJAC.

JocrouncrBa u Hegoctatku BMC.

Meroa monekymsipasix opoutaneir (MMO). Ctporue u npubnmkéaasie Teopun MMO. Meton
auHeWHOW koMOuHarmu atoMmHbiXx opOutaneir (MO JIKAO). YcnoBus mocTpoeHUs MOJEKYISPHBIX
opbutaneit (MO). Cas3biBarolye, HecBs3bIBalomme W paspeixisiomue MO, uX XapaKTEepHUCTHKA.
[loctpoerne MO. Koppensaunonnsle nuarpammsel. IlpaBuna mnoctpoenuss MO 3anonHeHuMs HX
aneKkTpoHamu. [lopsaok cBsi3u. DHEprus aucconranuu MoJiekyi. Jloctomncrsa u Hegoctatku MMO.

Mertannudeckast cBsizb. Mojieinb CBOOOJHBIX AJEKTPOHOB B MeTalUlaXx. XUMHYECKas CBSI3b B
TBEPABIX TeJax C MO3ULIMU 30HHOW Teopuu. OOBSCHEHHE CBOWCTB METAJIOB, AMDJIEKTPUKOB H
M30JISITOPOB HA OCHOBE 3TOM TEOPHH.

MeKMOJIEKYIISIpHOE B3aHUMOJICUCTBHE. Cuibl Ban-pnep-Baanbca. OpueHTalMoHHOE,
WHIYKIIMOHHOE U JUCIEPCHOHHOE B3aHUMOJIECUCTBHS. DHEPrus MEKMOJIEKYJISPHOIO B3aUMOJCUCTBUSI.
Bonmoponnast cBsa3b. Ilpupoma, »Hepruss W HaANpaBICHHOCTh BOJOPOJHOW CBsI3U. Mex- U
BHYTPHUMOJIEKYJISIpHAsi BOJOPOAHAS CBS3b.

6. ArperaTHoe COCTOSHHUE BEIIECTBA.
[Tna3ma. I'a3. XKuakocts. XKugkue kpuctaiibl. TBEpabie BemecTBa. X XapaKTEpUCTUKHY.

7. DHEPreTHKa XMMUYECKUX IIPOLIECCOB.

IlepBbil 3akOH TepMoauHaMuKH. lIoHsATHE O BHYTpEeHHEH DSHEpruM cucTeMbl. M3meHeHue
BHYTPCHHEH DSHEPruu B XOJC XUMHUUYECKHX NpeBpameHuid. [lonstne o0 »HTampnuu. B3anmocBs3b
DHTAJIBIIUU U BHYTPEHHEU 3HEpruu. MI3MeHeHNe SHTAJIBINY B XOJ€ XUMUYECKUX MPOLECCOB. TernnoBon
3¢ ¢deKT XMMUYECKOro Mpolecca NMpH MOCTOSHHOM AABICHUH. TepMOXMMHUYECKUE YpaBHEHUS. 3aKOH
I'ecca. Onpenenenue TernoBbx 3G (EeKToB peakiuii Mo TeruioTaM 00pa30BaHUS M TEIIOTaM CTOpPAHUS
BELICCTB.

[Tonsatue 00 sHTponuuU. CBA3b SHTPOIUU C TEPMOJUHAMUYECKON BEPOATHOCTHIO. DHTPONHUS KaK
Mepa HeynopsaodeHHocTH. CTaHIapTHas SHTPONUS BellecTBa. M3MeHeHue SHTpONMM CUCTEMBI IIPH
IIPOTEKAaHUU XUMUYECKUX peakuui. Bropol 3aKk0H TEpMOAUHAMUKH.
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[Tonatue o6 sHeprum I'm60ca. M3menenue snHepruu ['mb0Oca B XMMHYECKOM IpoOLECCEe Kak
KPUTEPUH €ro MPUHIIMIHATHHON OCYIIeCTBUMOCTH. CBs3b dHEprun [ mb6ca ¢ M3BMEHEHUSIMH SHTATBITHHA
U 3HTponuu peakuuu. CTaHgapTHbIC U3MEHEHUs 3Heprun [ m66ca B XUMHUUECKOM IpoIiecce.

8. XuMuueckass KHHETHKA. XMMUYECKOE PABHOBECHE.

Xumuyeckasi KuHeTHKa. CKOpPOCTh XMMHYECKOW pEeaKIUU. 3aBUCUMOCTh €€ OT pPa3uyHBIX
(aKTOpOB: KOHLIEHTPAIIMH PEareHTOB, TEMIEpaTyphl U KaTtaiau3a. 3akoH AericTBus Macc (I'ynpabepra u
Baare).

MonekynsipHOCTb U NMOPAIOK peakunu. Mexanusm peakuuii. KoHcTaHTa CKOPOCTH XMMHUECKON
peakiuu. 3aBUCUMOCTh CKOPOCTH U KOHCTAaHTBhl CKOPOCTH peakiuu OT Temneparypsl. [IpaBuno Bant —
Tlogda. TemneparypHblif KOAPPUIUEHT CKOPOCTH XUMUYECKON pPEaKIiH.

DHepreTudeckuii Oapbep W OSHEpPrus aKTUBALMU. AKTUBHBIE CTOJIKHOBEHHS YacTHUILl U
AaKTHBHMPOBAHHBI KOMIUJIEKC. YpaBHEHHE AppeHHyca. DHTPONUsS aKTHBAlMHU. BiusHue karanusza Ha
CKOPOCTh XHUMHYECKOU peakiuu. [lonstue katanmsa. Karanuzaropel u uHruOuTopsl. Karamuruueckue
peaxin. OcoOEHHOCTH KaTATUTHUECKUX peakiuii. [ OMOreHHBIN U reTeporeHHbld KaTaau3. MexaHu3m
Karajausa.

OOpaTtuMble XHUMHYECKHE peakIuh. XUMHYecKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO
paBHOBECHS], CIOCOOBI €€ BBIPAKEHMSI Yepe3 MOJISIPHbIE KOHIIGHTpAallMM W TapluajibHble JaBIICHUS.
CBs13b KOHCTaHTBI XUMUYECKOT'O paBHOBeCHs ¢ 3Heprueit [ mooea.

Cwmenenne xumudeckoro papHoBecus. [Ipunuun Jle [laTense.

CrnosxHble peakuu: NOCIe10BaTENbHbIE, TapAJIIEIIbHBIE, CONPSKEHHBIE U LIETIHBIE.

9. PacTBOpBI.
A. OO11He TOJIOKEHHUS.

Hucnepcuonnsle cucreMbl. B3Becu. Komnongnsie pactBopsl. VICTHHHBIE KUIKHE DPACTBOPSI.
PactBoputens. PactBopéHHOE BemiecTBO. Teopuu pacTBOpOB: ¢u3MYECKas, XUMHUYECKas, (PU3HKO—
XUMHNYCCKasd. CHOCO6BI BBIPAXKCHUSA KOHICHTpALlMK paCTBOPOB: MacCCOBass HO0Jd, MOJIbHaAsd HOOJI,
00BEMHAS 10151, MOJIIPHOCTh, MOJISUIBHOCTh, HOPMaJIbHOCTb.

PaCTBOpI/IMOCTI: BCIIICCTB. HacmmeHHe, HACBIIIICHHBIC )41 NEPCChINICHHBIC PaCTBOPBLI.
3aBUCHUMOCTh PAcCTBOPUMOCTH TBEPABIX BEIIECTB, JKUIKOCTEH, Tra3oB OT pPA3JIUYHBIX (DAaKTOPOB:
TEMIIEPATYpPBl, MHAaBIIEHUS, IPUCYTCTBUSA IIOCTOPOHHHUX BEIIECTB, MPUPOALI PACTBOPUTEIL U
pacTBOpE€HHOTO BemiecTBa. 3akoH ['enpu. 3akon CeueHoBa.

b._PacTBOpBI HEAJIEKTPOIUTOB.

PeanpHble M uaeanbHble pacTBophl. OOmMe cBoiicTBa pacTBOpoB. OCMOTHYECKOE IaBJICHUE.
3akon Bant — I'odda. laBnenue HacwimenHoro mapa. 3akoH Payms. Kpuockonus u 30yanocKonus
pacTBOpPOB HEINEKTPONUTOB. CrencTBus u3 3akoHa Pays.

B. PacTBOpEI €1a0BIX DIIEKTPOIUTOB.

DJIeKTpoJIUTHYECKast Aucconuanuss Appenuyca. CTeneHb 3JIEKTPOJUTHYECKON THCCOILMAIUH,
METO/IbI €€ OIPEACIICHUS.

MN3otonnueckuit  koddduiment, ero ¢GU3MYECKUH CMBICI U CBS3b CO  CTEIECHBIO
ANEKTPOIUTUYECKON aucconmanuu. ConpBaranuss HOHOB M MOJIEKYNI. TepMoaAMHaAMUYecKas W
KHHETHYeCKas coyibBaTalus. KoopanmHaIMOHHOE 1 COTbBATAIlMOHHOE YKciia. BiausHue Ha HUX IPUPOIBI
Y CTPOEHHUSI paCTBOPUTEINSI. DHEPreTUKa pacTBOPEHUS U COJIbBATAIUU.

PacTBOpBI CHIILHBIX DJICKTPOJIMTOB.
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WUctnnnag n Kaxxyuiasacst CTCIICHb 3HeKTpOJIHTI/I‘IeCKOI>'I JUucconuanmu. ACCOI_[I/IaI_[I/I}I B paCcTBOpax.
AKTUBHOCTh U KO3(POHUIIMEHT aKTUBHOCTH, HX (¢u3ndeckuii cMbIci. CrocoObl BBIpaKEHUS
Kod(pduIMeHTa aKTUBHOCTU. TeopeTHuecKue U OKCIEPUMEHTAIbHBIE METOJbl  ONpE/eICHHUs
koa(durmenta aktuBHocTH. Teopus Jlebas — Xrokkens. MonHas cuia pacTBopa.

I'. KuciioTel ¥ OCHOBAaHHS.

Teopun KHCIOT W  OCHOBAaHMH. OJEKTPOJIUTHYECKAs Teopusa. beckuciaopoaHele U
Kucnopoacoaepkamue kuciaorel. Cuna kuciaoT. KucnoTHsle, OCHOBHbIE M aM(OTEPHbIE THIPOKCHUIBI.
MHOroOCHOBHBIE KHCJIOTBI U MHOTOKUCIIOTHBIE OCHOBaHMA. CryneHuaras auccouuanus. KoHCTaHTbI
aucconnanuu. Teopus colbBOCUCTEM.

[Ipotonutnyeckas teopusi. Knaccupukanus kuciaot u ocHoBaHui. [IpoTonuTuyeckne peakiyy.
Aptonporonu3. Conpspk€HHbIE KHCIOTBI M OCHOBaHWA. KOHCTaHTa mpoTosiM3a W aBTONPOTOJIU3A.
ATIpOTOHHBIE Y POTOIUTUYECKUE PACTBOPUTEINH.

DnekTpoHHasa Teopus JIptonca. J[ocTonHCTBa M HEIOCTATKU TEOPHH.

J1. PaBHOBecHS B BOJHBIX pacTBOpax. (44.)

PaBHOBecue B pacTBopax ciia0Obix dmekTponuToB. KoHcranta mucconuaiuu. CBsi3b CO CTENCHBIO
muccouuanuu. 3akoH pazOaBneHusi OcTBanbina. VoHHBIE peakuuu B pPacTBOpax M YCIOBUS HX
MPOTEKAHUS.

[TonHble u coxpaméHHble HOHHBIE YpaBHeHUs. [IpaBuia nux HanucaHus.

[IpousBenenre  pacTBOPUMOCTH  TPYAHOPACTBOPUMOIO  3JIEKTpoJiMTa.  B3auMocBs3b
MPOU3BEICHUS PACTBOPUMOCTH C PACTBOPUMOCTHIO BEILIECTB.

Conesoii s¢dexr. Jucconmanus Bonsl. MoHHOE mpou3BeAeHUE BOJBI, 3aBUCHMOCTb €r0 OT
TeMmnepaTypbl. BonopoaHblil U TUAPOKCUIHBINA MOKa3zaTenu cpeabl. Maaukatopel. MHTEpBan nepexona
pH. Bydepusie pactBopsl. Mexanusm ux aeiictus. bydepnas éMKocTs.

I'maponus coneit. Tumbl U MexaHW3M THAPOIU3a. DYHKIMU KUCIOTHOCTH. MOJEKYJSIpHBIE U
WOHHBIE ypaBHEHUs ruaponu3a. CTymeHYaThlii TUAPOIN3 MHOTO3apsAHbIX HOHOB. OcoOble ciydan
ruaponuza. KonandecTBeHHbIE XapaKTepuCTUKU ruapoiu3a. CTeneHb T'MAPOIN3a, 3aBUCUMOCTh €€ OT
pa3nuuHbIX (HaKTOPOB: TPHPOABI U KOHICHTpAlMu coyu, TemmepaTypsl, pH cpensl. Koncranra
ruaponu3a. CBsi3b KOHCTAHTHI THAPOJINA3A CO CTENEHBIO TMAPOSIN3a, HOHHBIM IPOU3BEIEHUEM BObI, a
Tak)Ke KOHCTAHTaMU JAUCCOIUAINH cTTa00i KUCIOTHI U CIIa00TO OCHOBAHMS.

10. OKHUCIIHTEILHO—BOCCTAHOBHUTEILHBIC peakun. OCHOBBI DJICKTPOXMMUH.

CyIlHOCTh ~ OKHCIUTEIbHO—BOCCTAHOBUTENIBHBIX  peakuuid. [Ipomecchl  OKHCIEHUS U
BoccTaHOBJIEeHUs. Okucnutenu u BoccTaHoBUTENH. (CoCTaBiIeHUE YpPaBHEHUM OKHCIUTEIHbHO—
BOCCTAHOBUTEIBHBIX PEAKIIUN: METOJT JIEKTPOHHOTO OanaHca, 3JIEKTPOHHO—MOHHBIA MeTol. OCHOBHBIC
TUIBl OKUCJIUTEIIbHO—BOCCTAHOBUTENBHBIX PEAKIUNA: MEKMOJIEKYJISIPHOTO U BHYTPUMOJIEKYISIPHOTO
OKHCJICHUS W BOCCTAaHOBJIEHUS, IMCIPONOPUUOHUPOBAHUA. BiusHUE cpenbl Ha OKUCIUTEIbHO—
BOCCTAHOBUTEJbHBIE peakinu. KomudecTBeHHbIE XapaKTEPUCTUKH OKHUCIUTEIbHO—BOCCTAHOBUTEIBHBIX
peakuuii. OKUCIUTENBHBIA U BOCCTAHOBUTEIIbHBIN YKBUBAJICHTBI. DJIEKTPOAHBIN MOTEHIHANI. J[BOMHOM
anekTpuueckuit cioit (13C).

lanpBanmyeckuit smement. OJIC TaJbBaHMYECKOTrO »3JeMEHTa. BoJOpOIHBIA AIEKTPO.
CraHgapTHBIM JIEKTPOAHBIM NOTEHLHMaN. PsAq HanpspkeHHs METauIoB, BBIBOABI M3 Hero. Pemokc—
norteHnuan. CTaHIAapTHBIE pPEAOKC—TMOTEeHIMaNbl. OnpeneieHue HaMpPaBICHHOCTH OKHUCIUTEIbHO—
BOCCTAHOBUTEJIBHBIX PEAKIUH C TOMOMIBIO BJEKTPOAHBIX U PEIOKC—OTCHIMAJIOB. Y paBHEHHE
HepHcra. CBsI3b 37E€KTPOJIHBIX M PEIOKC — MOTEHIIMAIOB C TEPMOJIUHAMUYECKUMHU XapaKTEPUCTUKAMU:
sHeprueit ' mb0ca, KOHCTAaHTON paBHOBECHS, SHTPOIHMEN U SHTAIBITHEH.

DIIEKTPOJIN3. 3aKOHBI AJIEKTPOIIU3A.
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11. KoMIieKCHBIE COSIMHEHUS.

Koopaunammonnas Teopus Beprepa. Baemnss u BHyTpeHHss chepa. KommiekcooOpazoBares.
Jluranasl. MoHo- U monuaeHTaTHble JraHasl. Koopaunaunonnoe uuciio. KaTtvoHHble, aHMOHHBIE,
HEUTpAJIbHBIC, KJIACTEPHBIE M MHOTOSIIEPHBIE KOMIUIEKCHI. XenaThl. HomeHknaTypa KOMIUJIEKCHBIX
coequHeHu. M30Mepusi KOMIUJIEKCHBIX COCIMHEHUN: I€OMETPUYECKasi, ONTHYECKAsl, HOHU3ALMOHHAS,
M30MEPUS JIMTAaHJ0B: KOOPJMHAIIMOHHAS, TOJMMEPU3aALIMOHHAS.

XUMHUECKasl CBSA3b B KOMILJIEKCHBIX COCHUHCHUSAX. MeToJ BaJCHTHBIX CBs3cii. BHemnss u
BHYTPCHHSISI THOpUIM3AIHS. Y CTOMYHNBOCTD U PEaKIIMOHHAs CITOCOOHOCTh KOMITJIEKCHBIX COCTMHECHUM.

Teopus mnons nurangoB. Pacmieruienne d-ypoBHS B OKTa3ApUUYECKOM, TETPAIIPUUYECKOM U
kBagpaTtHoM Tmone. [lapamerpsl pacuiemienusi. @akTophl, BIMSIONIME HA MapaMeTpbl PACIICTUICHUS:
IpUpoJa JHUraHa, MPUPOJa KOMILJIEKCOOOpa3oBaTensi, CTENEeHb OKUCICHUS KOMIUIEKCOOOpa3oBaTes.
CnuH — cBOOOAHBIE M CINHH — CIApEHHbIE KOMIUIEKCHI. CIEKTPOXUMUYECKHH psjl JUTAH/IOB.
MarnuTHble CBOMCTBA KOMILIEKCOB. CIIEKTPHI MOIIONIEHUSI KOMIUIEKCHBIX COEIMHEHU.

YCTOWUHUBOCTh KOMIUIEKCHBIX HMOHOB B pacTBope. TepMoamHaMHu4yecKass U KUHETUYECKas
ycTOMUMBOCTh. CTyIeHUYaThle M TMOJHBIE KOHCTAaHThl YCTOWYMBOCTH W HecToMKkocTH. KuHeruka u
MEXaHHU3M PEAKIUN C KOMIJIEKCHBIMA HOHAMU. 3aKOHOMEPHOCTh TPaHC—BIUSHUS YepHseBa.

12. Xumus 1 oKpy»Karomias cpesa.

[TpuunHbI 3arpsi3HEHHUs] OKpyXaromed cpeapl. 3arpssHenue armocdepsl. Oxcupa yraepona 1L
Cwmor. OzonoBbii mut. [lapaukoBeiii 3¢ dexr. Kucnorueie noxau. Ilokasatenn kadecTBa BOJIBI.
Opranudeckue coeauHenus. Bo3oyaurenn wmHbeknuid. TemmoBsie 3arpsizHeHus. CrocoObl OYHCTKH
BOJIbI. OnIpeCHEHNE MOPCKOW BOJIBI.

2 cemecTp
CBOVICTBA DJIEMEHTOB HNEPUOJIMYECKON CUCTEMBI U UX COEJIMHEHUM.

13. Beenenue.

OOmme 3akoHOMepHOCTH. OCHOBHBIE TOHSATHS TE€OXUMHUH. PacnpocTpaH€HHOCTH U
pacnpeneneHre XuMUYecKux 3y1eMeHToB Ha 3emiie. Knapk. ['eoxumuyeckue mporeccsl.

[lonyyeHue 4YHUCTBIX D3JIEMEHTOB M COCAMHEHUH. OIJIEKTPOJIM3 paciylaBOB U PaCTBOPOB.
XWMHYECKOE BOCCTAHOBJICHHE. TepMHUYECKOe pa3lIoKCHHE. 30HHAs OYHCTKA. Xpomarorpadudeckas
ounctka. PacnpenenurensHas xpomarorpadus, HOHHbII 0OMEH, JKUAKOCTHAs SKCTPAKLIUS.

[Ipocteie BemecTBa. CTpyKTypa MpOCTHIX BemiecTB. CBONCTBA MPOCTHIX BELIECTB: IMJIOTHOCTD,
TCMIICpaTypa IIJIAaBJICHUA, TCEMIICpAaTypa KHIICHUA, OKHCIHUTCIbHO—BOCCTAHOBUTCIILHBIC CBOﬁCTBa,
OTHONIEHHUE K BOJE, paCTBOpPaM KHUCJIOT, IIET0YEH, OKUCIUTEIICH.

14. Bogopon.
[Tonoxenue Bogopona B nepuoanueckoir cucreme. CTENeHU OKHUCIEHUS BOAOPOJAA. XapakTep

XMMHYECKOM CBSI3M B COCIMHEHUSX BoJopona. Haxoxaenue Bomopoaa B npupojae. M30TonHblid cocTa
BOJOpPO/Ia, OPTO- M Tapa-BoJopod. Meroabl MOJYy4EHHS BOJOPOJA: KOHBEPCHUST METaHa, THUIPOJIU3
TUJPUIOB, MOJYYEHUE BOAOPOJA U3 BOJbI, KUCIOT U IIEJIOYEH NP EUCTBUUA METAJIJIOB U HEMETAJIOB.
du3nyeckue U XMMHYECKHE CBOMCTBA Boaopona. IIpumenenue Bomopoma. I'mapuabl U rUApHUIHBIC
KOMIUIEKCBHI: TTOJTy4Y€HHE, CBOMCTBA, MpuMeHeHue. CoeTMHEeHUsT BOAOPOIa H*. Coenunenus BOJIOpOJIa C
METaIJINYECKOM CBA3BIO.

15. Kucnopos.
Crpoenne atoma. CteneHb OKHCIEHUS. PacnpocTpaHEHHOCTh B MPUPOAE, U3OTOMHBIN COCTaB,

aiorporusi. [lomydenne B cBOOOIHOM cocTossHMH. DPU3MYECKUE CBOWCTBA. XHMMHUYECKHE CBOWCTBA
kuciopona u o3oHa. Ilpumenenue. Coenunenus: kuciaopona (-2). OKCUIbl MOHHBIE U KOBAJICHTHBIE,
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OCHOBHBIE, KUCIIOTHBIE, aMm(poTepHble. Bona. Ilepokcun Bogopoxaa. [lonyuenue. duzndeckre cBOHCTBA.
KucOTHBIE M OKHMCIMTEIBHO—-BOCCTAHOBHUTENBbHBIE cBOMCTBA. Ilepoxcmapl.  I1epOKCOKHMCIOTEIL.
Hannepokcuasl. O30HUABI.

16. VII A noarpymnna.

OO6mrast xapaktepucTuka moarpynmnbel. CTpoeHue aTromMoB. V3MeHEeHHWE aTOMHBIX PaJUYCOB,
MOHU3ALMOHHBIX TOTEHLUUANIOB, CPOJCTBA K B3JEKTPOHY U BJIEKTPOOTPULIATEIBLHOCTH 3JIEMEHTOB B
noarpymnme. CTeneHb OKUCICHHS. XapakTep XUMHUYECKUX CBs3el B coemuHeHusX. OcoOeHHOCTH (Topa.
[Ipu3Haku MeTaJUIMYHOCTH Y UOJA.

®top. Haxoxnenme B mpupome. I[lomyuenue B cBoOOgHOM cocTosiHuu. Dusmdeckue u
XHMHUYECKHE cBOMCTBaA. [[puMeHnenue.

[Tonyuyenne wu cBoiictBa ¢ropuma Bomopona. dDTopoBogopomHas kuciaora. Dropuasl u
runpopropunsl. CoenuHenuss ¢ropa ¢ HemeTtaulaMu. OpraHudeckue NPOU3BOJIHBIE —(TOpA.
[TpumeHeHne mpOU3BOIHBIX BTOpA.

Xnop. [Ipuponnsie coenunenus. [lonydenne B cBoOOAHOM BHje. DU3HUECKUE W XUMHUYECKUE
cBoiictBa. [Ipumenenue.

Xnopun Bogopoxa. ColisiHast KUCTOTA. XITOPUJIBIL.

Kucnoponusie coegunenus xisopa. Okcuabl xyopa. Pu3MyeckMe W XUMHUYECKHE CBOMCTBA.
IIpumeHenue.

XJIOpHOBATHCTAsl, XJIOPUCTAas, XJOPHOBATas, XJOpHas KHUCIOTBI M ux coau. [lomyuenwme,
YCTOMYMBOCTb, KUCIIOTHBIE, OKUCIIUTENIbHBIE CBOMCTBA. [[puMeHeHue.

OneMeHTHl _moarpynnbel Opoma. Haxoxnenwe B mpupone. Ilomydenwe. PDuszmveckue u
xuMuueckue cBoictBa. [lpumenenue. Coenunenus ¢ BoaoponoM. Ilomyuenue. BoccranoButenbHas
aKTUBHOCTD, KUCJIOTHEIE cBovicTBa. I anorenunsl. [TonuragoreHuaml.

Oxcuapl. YcToHYuBOCTh. OTHOIIIEHHE K KUCIOTaM U IIEJI0YaM.

Kucnoponconepxkamue kuciaotel. bpomHoBatucrasi, OpomHOBaTasi, OpOMHas KHCIIOTHI.
HNopnoBatucras, mogHOBaTas, MOAHAs KUCIOTHL. AMQOTEPHOCTh HOAHOBATUCTOW KUCIOTHL. Conu
KHUCTIOpOJicoiepKaluX KHUCIOT. CpaBHUTENbHAsE YCTOWYMBOCTb, OKUCIHMTENIbHAs CIOCOOHOCTh H
KHUCIIOTHBIE CBOMCTBA KUCIOPOICOAEPKAIIMX KUCIOT OpoMa, M0/Ia U acTara.

Mesxrajouaaele coeuHEHN. Y CTOHNYNBOCTE. OTHOIIIEHUE K BOJE.

17. VI A noarpynmna.

OOmast xapakrtepuctuka ds1meMeHToB. CTpoeHue aroma. M3MeHeHHWE AaTOMHBIX paJHYCOB,
MOHU3ALMOHHBIX MOTEHIMAJIOB, CPOJCTBA K J3JEKTPOHY M 3JIEKTPOOTPULIATEIBHOCTH 3JIEMEHTOB IIO
noarpymnmne. CTerneHn OKUCIICHUs aTOMOB diieMeHTOB. O0pa3oBaHue 1eMnei, KOMIUIEKCHBIX COSTUHEHUH.

Cepa. Haxoxnenne B mnpupone. Ilonyuenne, ®dusnueckre CBOWCTBA. AJIIOTPOIHBIC
Monudukanmu. XuMudeckue cBorctra. [Ipumenenue.

Cynebun Bomopona, mnomydeHue wu cBoiictBa. [lomucynbduast Bomopoma. Cynbdumsl,
ruApocynbGuAbI U nomucynbduasl. [IpuMeHeHre B XUMHUYECKOM aHAIIH3e.

Oxkcup cepsl. [Tonyyenue. CtpoeHue Mosekysia. @U3nYecKre 1 XMMUYECKUE CBOMCTRA.

Kucnoponconepxkamue kucinotel. CynbhokcunoBas kucinora. Porramut. CepHucras KHUCIOTA.
Tayromepus.  Ilomyduernue.  OKUCIMTEIBHO—BOCCTAHOBUTENbHBIE  cBoMcTBAa.  CynbGuUTBH U
runpocyabGurel. CepHas kucnota. [lonmyuenne. @u3nueckrne U XMMUYECKHUE CBOMCTBA pa30aBICHHON U
KOHIIEHTPUPOBAHHOM KHUCJIOTBL. Poib CcepHOM KHUCIOTBI B XHWMHYECKOW MPOMBIILICHHOCTH.
Momnonazacepnas kucinora. OKHCIUTETbHBIE CBOMCTBA.

Tuocepnucras kucinora. TuocepHas Kuciaora © THOCYnbbaTel. [lomydyeHue, CBOWCTBa,
npuMeHeHue. Jlutuonucras kucnota. Jutuonutsl. Ilupocepuucras kuciora. I[IupocyiabUTHL.
[Tupocepnas kucnora. [Tupocynwdarel. Hancepnas kucinora. I[lepcynbdarsl. Ux cBoiicTBa.
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ITonnTHOHOBBIE KUCIOTHI U X coiu. CTpoeHUE MOJIEKYJ. Y CTOMYNBOCTD.

IManorennnsl cepel. DTopun cepsol (VI), crpoenune. [IpuurHbl XMMUYECKOW HHEPTHOCTH.

OxcoranoreHubl cepbl. XJIOPUCTHIA THOHMI. XJIOpHUCTHINA cyabpypui. [lomyuenue. I'maponus.
XnopcynbhoHOBast KHCIIOTa. [ uapomus.

OnemeHThl noarpynnbl ceneHa. Haxoxnenue B mnpupoge. Ilomyuenue. Pusmueckue u
XUMHYECKHE cBoMcTBa. [IpuMenenue.

Coenunenns ¢ BojgopoaoM. CeneHuabl, TEIIYypUAbl, IOJOHMIBL. Y CTOHYMBOCTD,
BOCCTAHOBUTEJIbHBIE W KHUCJIOTHBIE CBOMCTBA. Oxcuapl. OKHCINTEIbHO—BOCCTAHOBHUTENBHBIE U
KHUCIIOTHBIE CBoOicTBa. Kucnopoaconepramne KUCIOTBL: CEJIEHUCTass U TEJUIypUCTas, CEJIEHOBas U
TEJUTypoBasi, OpToTe/IypoBasi. KUCIOTHBIE U OKHUCIUTENbHBIE CBOMCTBA. COJH.

18. V_A noaprynmna.

OOmas xapakrepuctuka moArpymmbel. CTpoeHne aToMOB. M3MeHEHWE aTOMHBIX M HOHHBIX
paanycoB, MOHU3AIMOHHBIX MMOTEHIIMANIOB, CPOACTBA K BJIEKTPOHY 3JIEMEHTOB B moArpymme. CreneHu
okucineHud. Azor. Haxoxnaenue B npupone. Ilomyuenue. ®dusnueckue M XUMHYECKHE CBOMCTBA.
[Ipumenenue. CoequHenns azora ¢ BogopogoM. AMmuak. CTpoeHHe MOJIEKYJbl. MeToabl MOJIyYeHHUs.
CBoiicTBA M MNPUMEHEHHE JKUJKOrO0 aMMHaKa. XUMUYECKHe CcBoHcTBa. OKHUCICHHE aMMHaka.
3aMelieHre BOJOpOJa B amMMHake. AMUIbI, UMW, HUTPUAbL. ['uapoxkcua amMmoHus. Peakuuu
MPUCOCIUHEHHST aMMHUaka. ['mapa3uH, a30TUCTOBOAOPOJHAS KUCIOTa, TruapokcuiamuH. llomydenue,
CTpOEHUE, CBOMCTBA, MPUMEHEHUE U BaXKHEUIIINE TPOU3BOIHBIC TUX COCIUHECHUI.

Oxcugpl azora. Okcun azora (I). Oxcup azora (II). Ilomyuenme. CrtpoeHHE MOJIEKYIIBI.
Xumnueckue cpoiictBa. Oxcun azora (III). Okcup azora (IV), mosmyudeHue, CTpOEHHE, CBOMCTBA.
Humepuzauus okcuaa azora (IV). ITonyuenne. CBoiicTBa.

A3zotHag kucnota. [lonydyenne. CtpoeHne MOJIEKyJIbl U HUTpAT — noHa. CpoiicTBa. [Ipumenenue.
HuTtpathl 1 uX TepMuyecKast yCTOHUMBOCTh. A30THBIE YI00pEHUs.

A3zotucras kuciorta. [Tonyuenne. CoiictBa. HUTpuThl. A30THOBAaTHCTasA KUCIOTA.

®octhop. Haxoxnenne B mpupone. [lomydenne B cBOOOIHOM cocTosiHMH. Duznueckue u
xumuueckne cpoiicTBa. Ilpumenenne. Coemmnenus dochopa ¢ Bomopoaom. dochun. Pazmuuus B
cBolicTBax amMmmHaka u pocpuna. Pochuapl.

Coenunenus pocdopa c ramorenamu. OxcoranoreHu bl pocdopa. ['maponus.

Oxcunpt  Qocpopa (I um V). Crpoenue wmonekyn. [lomyuenme.  CBoiicTBa.
Kucnopoacoaepxamiue kuciaotsl docdopa (V). Opto-, mupo- u metadochopHbIe KUCIOTHI U UX COJIH.
Crpoenue dpochopubix kuciot u pocharos. I[lomudocdarsr. PochopHbie ynoopeHus.

Kucnoponconepxkamue xucinorsl (ochopa (III). Docdopucteie kuciaotel U GochuTh.
docdopHOBaTUCTASE KUCIOTA U TUTTO(POCHUTHI.

DJeMeHTHI NOArpyNIbl Mblllibika. Haxoxaenue mpliibsika B npupoze. [lonydenne B cBO60IHOM
COCTOSTHUU. AJUTOTpOnHbIe Motupukay. Ou3ndecKue u XuMUIecKe cBorcTa. [IpuMeneHue.

Coenunenus ¢ BoopoaoM. M3MeHeHnEe CBOMCTB BOJAOPOIHBIX COCIWHEHUN B Py aMMHUAK —
BUCMYT. ApCEHUIbl, aHTUMOHU bl U BUCMYTHU/IBI.

Oxkcupapl. Ilomyuenue, cBoiicTBa. ['mapokcuabl. KucI0THO-OCHOBHBIE M OKHUCIHUTEIBHO—
BOCCTAHOBUTEJIbHBIE CBOMCTBA. APCEHUTHI, apCEHAThl, AHTUMOHUTHI, AHTUMOHATHI, BACMYTATBHI.

Cynbdunel. PactBopumocTs. THOCOIN MBIIIBSIKA U CYPHMBI.

19. IV _A moarpynma.

OOmast xapakTepucTuka 3yieMeHTOB. CTpoeHHe aToMoOB. lI3MEHEHHE AaTOMHBIX paJHyCOB,
WOHU3AIMOHHBIX TMOTEHIIUAJIOB M 3JIEKTPOOTPUIIATEILHOCTH D3JIEMEHTOB Mo moarpymnme. CreneHu
OKUCJICHUSI aTOMOB JJIEMEHTOB. l3MeHeHHe MEeTajuIM4ecKoro M HEMETAUIMYECKOro XapakTepa
3JIEMEHTOB B TIOJATPYIITIE.
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Yraepon. Haxoxnenue B mpupone. Pusnyeckue CBOWCTBA. AJUIOTPOIIHBIE MOIU(DHUKAIHH.
NckyccTBeHHBIN anmas. AKTUBUPOBAHHBIN yroyib. XMMHUYECKHE CBOMCTBaA. [[puMenenue.

[Ipocreiimre coeMHEHNS C BOAOPOAOM: METAH, 3TUIIEH, allETUJIEH.

KapOuner meraninos, ux knaccudukanus. [[ppymMmenenne kapOuios.

CoenuHeHns yriepoaa ¢ rajoreHamu. YeTbIpEXXJIOpUCThIN yriepoa. PTopnpon3BOAHBIE.

Cepoyrnepoa. TuoyronpHasi KUCIIOTa M THOKAPOOHATHI.

Coenunenus yriepoaa ¢ a3oroM. unuan. LluaHucTeiii BOAOPOI, CHHUIbHASL KUCIIOTA, TPOCTHIE
U KOMIUIEKCHbIE IMaHuAbl. lluaHoBble, ULMaHypoBas, W30LMAHOBasT M TrpemMydas KHCIOTHI.
PonmanucroBonopoiHas Kuciora u €€ Cou.

Okcuaer  yrimepopa. Oxcun yriepona (II).  BoccranoButenbHble cBoiicTBa. Peaknus
npucoeanaenus. @ocred. KapOoOHUITBI METAIIIOB.

Oxkcun yranepona (IV). Yronbras kucnora u € conm. KapOoHaThl ¥ THAPOKapOOHATHI.

Kpemuuii. Haxoxnenue B mpupozae. [lomyuenne B cBoOOgHOM coctosiHMH. Duszndeckue u
XHMHYECKHE cBoMcTBa. [IpuMenenue.

Coemunenus ¢ BogoponoMm. CTpoeHue, crocoObl MONydeHUs. Y CTOMUMBOCTh. CHITHIHIIBI, UX
IIPUMEHEHUE.

Coenunenus c ranoreHamu. KpemuedropucroBonoponas kucinora. dropcunukaTsl. CHIIOKCaH.
CUIITMKOHBI.

Kucnopoaconepxamue coenunenus. Oxcupn kpemuus (IV). Ilomumopdusm. Kpemuesbie
KUCJIOThl. Cunnkatel. [IpupoiHbIE CHIIMKATBI, aTFOMOCUIUKATHL. ICKYyCCTBEHHBIE CUITUKATBHI.

DJeMeHThl TmoAarpynmbl repmanus. Haxoxaernwe B mpupoxae. [lomyuenue B cBOOOIHOM
coctosgHnM. Ousnyeckrne 1 XuMu4eckre cBorcTra. [Ipumenenue.

Coenunenns ¢ BonopoaoM. Ilomyuenue. Y cToiunBoCTb.

lamorenuaspt amementoB (II, IV). VYcroiuuBocts. ['mmponus. KommiiekcoobpazoBaHue.
IIpumeHenue.

Coenunenus ¢ cepoil. TuocoequHeHust repMaHus U ojoBa. Kucnmopoacoaepxanme CoeIuHEHUS.
Oxcunpl anementos (11, IV).

Cnoxusle okcuabl cBuHIA. Cypuk. KHCIOTHO—OCHOBHBIE U OKUCINTEIbHO—BOCCTAHOBUTEIbHBIE
CBOMCTBa OKCHOB.

I'mapoxcunsl snementoB (11, IV). Ux ycroitunBocTh. KHCIOTHO—OCHOBHBIE U OKHCIUTEIBHO—
BOCCTaHOBUTENbHbIE cBoWcTBAa. Comu ruapokcunoB anneMmeHToB (II, IV) B karnoHHON M aHMOHHOM
dopmax. ['mapokcoconu.

I'epmanuTh! U Tepmanatel. CTAHHUTHI M cTaHHATHL. [ITFOMOUTEI 1 ITIOMOATEHI.

20. IIl. A noarpynmna.

OO6mrast xapakTepucTuka 3jeMeHTOB. CTpoeHHe aToMoOB. M3MeHeHHWe aTOMHBIX PaguyCcoB H
MOHU3ALMOHHBIX TMOTEHUUANoB B Tpynne. CTEneHW OKUCIEHUs. XapaKTep XUMHUYECKUX CBS3EU B
COEIMHEHUSX.

Bop. Haxoxnenue B mpupone. [lomyduenue B cBoOogHOM Buae. Du3ndeckne M XUMHYECKHE
cBoiicTBa. [Ipumenenue.

BopoBonoponst (6opansl). CTpoeHue, HodydeHHE U CBOMCTBAa. boporuapuabl U OOpHIIBI
METaJIOB.

bopason. bopoyrneposl.

Kucnoponconepxkaniue coenuaennst 6opa. bopHbie kuciaotsl 1 ux conu. bypa.

Amomunuii. Haxoxxnenune B mpupone. I[lomyuenue B cBoGogHoM Buae. dusnmdeckue u
XUMHYECKHE cBoMcTBa. [IpuMenenue.

Oxcun u ruapokcun amomuHus. Conu allOMUHUS B KAaTHOHHOM W aHMOHHOW (opmax.
KomnnekcHsie coenunenus. [[Boiinbie conu. ['uapua amroMuHMs, aTtOMOTUIPUT JTUTHUA.
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DneMeHThl moArpynnel rajumms. Haxoxknenue B mpupone. [lomydenne B cBOOOJHOM BHUJIE.
dusznyeckue u XuMuueckue cpoiictpa. [Ipumenenue.

Oxcuapl ramus, naaus, Taums (111, I).

Okcupn rammms (II). T'mapoxcuast smemenTtoB (III). Mx ycroiumBocTh. KUCIOTHO—OCHOBHBIE
cBoiictBa. Conu ramnus, nagus, Tamas (111).

I'mapokcun tamms (I). Comu Tammusa (I). OKUCIUTENTbHO—BOCCTAHOBUTEIBHBIE CBOWCTBA
coequuenuit Tamumms (I) u (I1D).

21. II A moarpymmna.

OO611as XxapaKTepUCTUKA JIEMEHTOB.

bepwumii. Haxoxnaenue B mnpupone. Ilomyuenume B cBoOomHOM Buae. Du3nueckue Hu
xuMuueckne cBoicTBa. [lpumenenue. ['mnmpua Oepwmusa. Okcua W TUAPOKCUI OepuiLIvs, HX
amdorepHocts. Conu OepuyuTus B KATHOHHON U aHMOHHOHU (opMax.

Marnuii. Haxoxnenue B npupoje. [lonydenne B cBo601HOM BHie. Du3nyeckue 1 XUMUUYECKHE
cBomctBa. ['mapua maraus. Okcug U rugpokcua. OCHOBHBIE COJIM MarHusi. MarHe3uanbHbIN 1IEMEHT.
[IprMeHeHre Maraus U €ero COeIMHEHUM.

DneMeHThl MoArpynmnbl Kanblws. Haxoxaenue B mpupoje. [lomydeHue B CBOOOJAHOM BHJE.
®usnueckue U xumuyeckue cporcrpa. [Ipumenenue. 'napuapl. YctoitunBocTh. OTHOILIEHHE K BOJE.
BoccranoBurensHble cBoiicTBa. Okcunbl. Ilepokcuapl. I'mapokcunpl. I'aménas u HeraméHas N3BECTb.
Comu. Xnopuasl, HUTpaThl, cynbdaTel, KapooHatel. KapboHat u ruapokapOoHaT Kambius. KECTKOCTD
BO/JIbI, METO/BI €€ ycTpaHeHus. LlemenT.

22. 1 A moarpymmna.

OO6m1as XxapaKTepUCTUKA TOATPYIIIHI METOYHBIX METAILIOB.

Jlutuii. Haxoxnenue B npupoae. [lonydyenue B cBo6ogHOM Buae. OU3HMUECKUE U XUMHUYECKHUE
cBoiictBa. [Ipumenenue. I'mapun nmutus. Hurpun mutus. Oxena u nepokcu. ['mapokcun. Conu auTus.

Hatpuii. Haxoxxnenue B mpupoge. Ilonydenue B cBo60gHOM BHje. DPU3HUECKUE U XUMHUYECKHUE
cBoiictBa. [lpumenenue. I'mmpuna Hatpus. Oxcua u nepokcun. ['mapokcua. MeToabl MOTy4YEHHS.
[Ipumenenne. Conu. Cona kanbIMHUPOBaHHAs U TUTheBast. Metosl nonyyenus. [Ipumenenue.

DJjieMeHTHl moArpynmnbl kKanus. Haxoxaenwe B mpupojge. Ilomydenwe B CBOOOIHOM BHIE.
®uznyeckue U xumuueckue cBoictsa. [lpumenenue. I'mapuael. Oxcunbl. [lepokcuasl. Hannepoxcuns.
O3zonugael. 'mapokcuast. Comu.

23. VIII A noarpynna.

OOmast xapaktepucTuka 3meMeHToB. CTpoeHHe aroMmoB. l3MeHeHHe aTOMHBIX PaauyCOB H
MOHM3ALMOHHBIX MOTEHLIHAJI0B B mnoArpynmne. I[IpyumHBI XMMHYECKOM HWHEPTHOCTU. PU3NYECKHE
ceorictBa. IIpumenenue. Xumumdeckue coenuHeHus. DTopuabl KCEHOHA, KpUNTOHA. ['HMIaponus
¢dTopunos. Kucnopoaconepxaiue coelnHeHUs] KCEHOHA. XUMUs pajioHa.

24. OOu1as XxapakTepUCTHUKA MEPEXOAHbIX AIEMEHTOB.

Crpoenue atomoB. M3MeHeHHME aTOMHBIX PAJWYCOB M HOHU3AIMOHHBIX MOTEHIHUAIOB TIO
rpynmnaM U nepuonaM. CTeneHb OKHUCIEHHMS aTOMOB JJIEMEHTOB B coeauHeHusX. [IpuMeHeHue
YCTOMYMBOCTH BBICIIMX CTENEeHEeW OKucieHuss mo rpynnaM. OcoOeHHOCTH HM3MEHEHHs CBOMCTB
3JIEMEHTOB IO TPYIIIAM [0 CPAaBHEHHUIO C P-AJIEMEHTAMU.

XapakTep XMMHYECKHX CBsi3el B coeauHeHUsX. CKIOHHOCTh K 0Opa30BaHUIO KAaTHOHHOU H
aHWOHHOU (hopM, K 00pa30BaHHMIO KOMIUIEKCHBIX COSTMHEHUN. MI3MEeHeHHe XMMUYECKON aKTUBHOCTH d-
JIEMEHTOB 10 IrpynnaMm U nepuojaM. KHCIOTHO—OCHOBHBIE CBOWCTBAa TMAPOKCHUIOB d-3J1EMEHTOB B
Pa3HBIX BAaJEHTHBIX COCTOSIHUSAX UX aTOMOB.
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25. 11 b moarpynona.
OO01m1ast XxapakTepUCTUKA 3JIEMEHTOB. BO3MOXKHOCTh OTHECEHMS LIMHKA, KaIMUS ¥ PTYTH K d- U s-
ajemMeHTaM. M3MeHeHue aTOMHBIX PauyCcOB M HMOHU3AIMOHHBIX TMOTEHIMANIOB B Tpymne. CrerneHu

okucnenus. Mon Hg ;2. XapakTep XUMUYECKUX CBA3EH B COCIMHECHUAX.

Haxoxnenue B nmpuposae. [lomydenue B cBo601HOM BHjie. PU3HUECKUE U XUMUYECKHE CBOMCTBA.
[Ipumenenue.

Oxkcuabl nuHKa, kaamus u pryty (I). KucnoTHo—oCHOBHBIE CBOMCTBA OKCUIOB.

I'mapoxcubl KA U Kaamusa. KucaoTHO—OCHOBHBIE CBOMCTBA THAPOKCUIOB.

Comu. Conu 1uHKa W KaaMus B KaTHUOHHOM M aHnoHHON ¢(opmax. Comu prytu (I) u (II).
HucnponopunonupoBanue conerd prytu (I). ['maponus comeld nMHKA, KaaMus, pTyTH. ['amoreHupsbl.
Hurpatsl. Cynbhuasl, ITHKATHI, KaMaTHL.

KoMIuiekcHble coemrnHeHnsI. AMMHAYHbIe, IHAaHUIHEIC, TaJOT€HUIHBIE KOMIIJIECKCHI.

26. 1 b noarpymma.

OO0mmas xapakTepucTrka 3eMeHToB. Haxoxaenue B mpupone. [lomyueHue B CBOOOTHOM BHUJE.
du3nyecKue 1 XuMU4YecKkue cBoiicTBa. [I[puMeHeHne MeTasmios.

Coenunenus snemeHToB (I). Okcuabl, TUAPOKCUIBI, COJIM, KOMIUIEKCHBIE COEIUHEHUS.
Y cToMunBOCTH JUCIIPOTIOPIIMOHUPOBAHUS. OKHUCIUTETbHO—BOCCTAaHOBUTEIIHHBIE CBOICTBA.
[Ipumenenwne ranoreHu10B cepedpa B pororpaduu.

Coenunenust snemeHToB (II). Oxcuawl, rugpokcuabl, coin. Kynputel. KomriekcHbie
COCIMHCHMUS.

Coenunenus sneMeHToB (III). Oxcunbl u runpokcuabl. Ayparsl. 30J0TOXJIOPUCTOBOIOPOIHASL
kucnoTa. Comu. KoMIiekcHbIE COeTMHEHHS.

27. VIII b noarpymnmna.

[Moarpymnma >ene3a. O01as xapakTepuCTHKA AJIEMEHTOB MOATPyNIbl. Haxoxkaenue B mpupoe.
[Monydenue B cBOOOAHOM cOCTOSIHUU. Pa3yeneHne miaTHHOBBIX MeTAIOB. DU3HUECKUE U XUMUYECKUE
cBoiictBa. CrunaBel kene3a. Uyryn. Crans. [Ipumenenue.

Coenunenus snemenToB (0). KapOoHuIb! sxenesa, pyTeHus, OCMHSL.

Coenunenust snemeHtoB (II). Oxcum wu  ruzgpoxcupa kene3a. KucioTHO—OCHOBHBIE U
OKHCJIMTEIbHO—BOCCTAHOBHUTEIbHBIE CBoMcTBa. Conu jxene3a. KoMIUIEKCHBbIE COCIMHEHUS Keje3a,
PYTEHUS U1 OCMUSL.

Coenunenust snementoB (III). Okcuasl u ruapokcunbl xkene3a. KuCIOTHO—OCHOBHBIE H
OKHUCJINTEIbHO—BOCCTAHOBUTENbHBIC cBOMCTBA. Conn. KoMIiekcHbIE COeTUHEHHUS.

Coenunenus snemeHToB (IV). Okcunabl u ruapokcuisl pyreHus u ocmusi. Oxcodeppatst (IV).
KomiuiekcHbie coeTuHeHHUS.

Coenunenus snemeHnToB (VI). @eppatel, pyTeHaThl, OCMaTHI.

Coenunenus pyrenus (VIII) u ocmus (VIID). Oxkcuapl. KucioTHO—OCHOBHBIE M OKHUCITUTEIbHO—
BOCCTAaHOBUTEJIbHBIC CBOMCTBA.

[Moarpynma ko6amera. OOImmas XapakTepucTHKa D3JIEMEHTOB MOATpynmnbel. HaxokneHue B
npupoze kobanbTa. dusnueckue u XuMuieckrue cBorcTna. [Ipumenenue.

Coenunenus snemeHToB (0). KapOonuiibl kobabTa, pous, UPUIHSL.

Coenunenus kob6anbta (II). Oxcua u ruapoxcun. Conn. KomminekcHble coeTMHEHHS.

Coenunenus 35emMeHToB (III). Oxcunpl u ruapokcubl. Conu. KoMmiekCHbIe COETMHEHUS.

Coenunenus 3nemeHToB (IV). Oxkcuabl u ruapokcuibl. KoMruiekcHble COeIUHEHUS.

Coenunenus 35eMeHTOB (V). Nanorenunpl. @Topuast poaust (VI) u upuaus (V).
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Hoarpynna Hukens. OOmias xapakTepuCTHUKA dJIEMEHTOB MOATrpymibl. HaxoxaeHne B mpupoJe.
[TomyyeHue HuUKeNnss B CBOOOJHOM COCTOSHHMHM. (DU3MYECKHE W XUMHYECKHE CBOMCTBA DJIEMEHTOB.
IIpumenenue.

Coenunenus snemenToB (0). Kapoonussl. [unanums.

Coenunenus sneMenToB (II). Okcuapl, ruapokcuibl. KucioTHO—OCHOBHBIE U OKUCIUTEIbHO—
BOCCTaHOBHUTENbHBIEC cBOMcTBA. Conn. KoMiiekcHbIe coeTUHEHHUS.

Coenunenusa snemeHToB (III). Okcuzabl M TMAPOKCHABI HUKENS U IUIATHHBL. KoMILIEKCHBIE
COCIUHCHHS.

Coemunenns saemeHToB (IV). KommiekcHele coemuHeHus mnaTuHbl. CoeIUMHEHUS IIJIATHHEI

(VD).

28. VII b moarpymnma.

OOmast xapakTepucTuka 3JeMeHTOB. Haxoxxnenue B mpupojge. [lomydenue B cBOOOAHOM
coctosiHuM. u3nueckrue U XuMU4eckre cBoicTBa. [Ipumenenue.

Coenunenus snemenToB (0). KapOoHuss.

Coenunenus snementoB (1L, III, IV, V, VI, VII). Okcunel, rugpokcuasl. Conu. KommiaekcHbie
COE€IUHEHMA. Y CTOMYNBOCTL. KHCIIOTHO—OCHOBHBIE M OKHUCIIHUTEILHO—BOCCTAHOBUTEIILHBIE CBOMCTBA.

29. VI b noarpynmna.

OO6mas xapakTepucTuka syeMeHToB. Haxoknenue B mpupoze. [lomydeHue B cBOOOJTHOM
cocroaHuu. Gusndyeckrue U XuMU4ecKre cBorcTea. [Ipumenenue.

Coenunenus >nemeHToB (0). KapOoHub!.

Coenunenusa anementoB (II). Okcup u TUApPOKCHI Xpoma M MX IHpou3BojHble. KucioTHo—
OCHOBHBIE U OKHCIIUTEIbHO—BOCCTAHOBUTEIIbHBIE CBOMCTBA.

Coenunenusa oanementoB (III). Oxcun u  ruapokcua Xxpoma. KHCIOTHO-OCHOBHBIE U
OKHCITUTEIbHO—BOCCTaHOBUTEIbHBIE cBolicTBa. Comu xpoma (III) B aHMOHHOW M KaTHOHHOU (opmax.
KommiekcHbie coeqnHeHusl.

Coenunenus snemeHToB (VI). Okcuapl. XpoMOBBIE KHCIOTHI U MX COJU. MOJIUOJCHOBBIC H
BOJIb()PAMOBBIE KHUCIOTHI M UX CONMU. KHCIOTHO—OCHOBHBIE M OKHCIHUTEIbHO—BOCCTAaHOBUTEIBHBIC
cBoiicTBa. VI30MOMMKUCIOTH M TETEPOINOJUKHUCIOTH BosibPpama u MonubaeHa. OKCOranoreHuIbl
BoJIb(hpaMa 1 MosInOIeHa.

30. V b noarpymmna.

OO6mas xapaktepucTuka 3yeMeHToB. Haxoxxnenue B nmpupoae. [lonyuenue B ¢cBOOOJTHOM BHJIE.
dusnyeckue 1 XuMu4deckue cpoiictea. [Ipumenenue.

Coenunenus Banaaus (0). KapooHussr.

Coenunenus Banaaus (1I). Oxcun u runpoxcuy Banagus. Conu Banagus (11).

Coenunenust snementoB (III). Okcun u rugpokcun BaHaaus. Conu BaHagusA. [ amoreHubI
HHOOUS M TaHTana. KoMIIIeKCHEBIC COCAUHCHHS.

Coenunenus 35emMeHToB (IV). Oxcuasl u ruapokcuasl. Conu. KoMiuiekcHbIE COEMHEHHS.

Coenunenus snemeHToB (V). Oxcuabl U runpokcunbl. Bananatel. [lonmBananaTel, HHOOATHI,
TaHTaJaThl. ['aloreHu bl OKCOTalOreHUIbI.

31. IV b noarpynma.

OO0mmas xapakTepucTka 3eMeHToB. Haxoxnaenue B mpupone. [lomyueHue B CBOOOTHOM BHUJE.
®dusznyeckue 1 XuMuueckue cpoiictpa. [Ipumenenue.

Coenunenus 3nemeHToB (I1). Oxcun u ruapoKcu ]l TuTaHa. ['anoreHuibl.
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Coenunenus snementoB (III). Oxenn u ruapoxcua turaHa. Coau B KaTUOHHOM M aHMOHHOMU
dopmax. ["amorernapl. KomIiekcHbIe COETUHEHMS.

Coenunenus snemeHTOB (IV). Oxcuapl U TUApOKCHUIBL. TUTaHATHI, NUPKOHATHI, TadHATHIL.
lNanorenunnapl. I'mpponu3 ramoreHunoB. OxcoramoreHuapl. CoenMHEHUs TUTAaHWIA, UUPKOHUIIA,
raduuma.

32. Il b nmoarpymna.

OO0mas xapakTepucThKa 53JIeMEeHTOB. HaxoxmeHnue nsnemeHTOB B mpupoxe. [lomyuenue B
cBobomHOM BuUe. Dusznueckue M XUMUYeckue cBoicTBa. [Ipumenenue. OKCHABI W THAPOKCHUIBIL.
N3MeHeHne KMCIOTHO—OCHOBHBIX CBOMCTB TMAPOKCUIOB B PNy CKaHIUN — akTUHUNA. CoJIH.

Jlantanouasl. Ctpoenue atoMoB. JlantanougHoe cxartue. Haxoxnenue B npupoae. [lonydenue
B CBOOOIHOM cocCTOosHMH. PasmeneHue JaHraHonmoB. Dusuueckue, XHUMHUYECKHE CBOWCTBA.
IIpumeHenue.

Oxcunpl. 'mapokcuasl. I3MeHeHne KUCTIOTHO—OCHOBHBIX CBOMCTB B Py THIPOKCUAOB LEPUS —
morterus. Comu. CoenwHEHUs Iiepus, Tpazeofnma, TepOus, Heomauma, nucmposus (IV), camapus,
eBpornus, Tyaust u utrepous (1I).

Axtunonsapl. CtpoeHue atomoB. CTeneHb OKUCIEHUS aTOMOB 3yieMeHTOB. COMNOCTaBlICHHE
CBOMCTB JIAaHTAHOHUJIOB M aKTHHOMJI0B. HaxoxkneHue snemeHTOB B mpupoae. [lomydenne B cBOOOTHOM
COCTOSIHUM. MICKyCCTBEHHOE MOJy4eHUE aKTUHOM0B. PU3NYECKUE U XUMUUECKHE CBOMCTBA.

Coenunenus topust. Oxena u ruipokcua. ['anorennasl. Conu.

Coenunenus npotaktunus. Oxcun. I'mapokcua. [Nanorennast. Comnu.

Vpan. N3otonHelil cocraB. Paznenenne n3otonoB. OTHONIEHHWE ypaHa K HEMETaJlaM, BOJE,
kucaotaM. I'mapun. Oxcuasl. I'uapokcuasl. Ypanatsl. CoennHeHus: ypaHuia. ['anoreHuab.

Hentynuii. [Tnyronunit. AMepunuii. [lonyuenne. Okcuabl, TMAPOKCH B, [ alOreHNIbI.

S. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
[Ipu peanuzanuu aucuurInHbl «O0IIas 1 HEOPraHUYECKas XUMHUS» UCTIOJIB3YIOTCS CIICAYIOIINe

o0Opa3oBaTesibHbIE TEXHOJIOTUU:

- peﬁTHHFOBaH TEXHOJIOT U,

- TEXHOJIOTHUS Pa3BUTHS KPUTUUYECKOTO MBIIICHUS;

- TEXHOJIOTUS Y4eOHON JIUCKYCCUU;

- rpymmoBas padoTa.

WudpopmaniMoHHbIE TEXHOJOTMH, UCIOJNb3yeMble TpPU OCYIIECTBICHHUH 00pPa30BaTEILHOTO
nporecca 1o AUCHUIIINHE:

- TEXHOJIOTUU CMEIIaHHOTO O0YYCHHUSI.

6. YueOHO-MeTOoAHYeCKOe o0ecnedeHne CAMOCTOATEIbLHOM padoThl 00y4aroImXxcst

CamocrodrenbHas paboTa CTyJ€HTOB HallpaBlieHa Ha YIiyOJIEHHOE CaMOCTOSATEIBHOE U3yUeHHE
OTJENBHBIX pa3lesioB U TeM paboueil mporpammsbl. CamMoCTOsATENbHAS paboTa CTYACHTOB MPOXOIHUT B
(dopMe HU3yueHHs TEOPETUUECKOro MaTepuaia (JIeKIui, peKOMEHI0OBAHHOM JINTEpaTypbl, B TOM YUCIIE U
CaMOCTOSITENIFHOTO TOMCKa MaTepuaioB B riobaimbHOW ceTtH, Bkimouyas OBC). K camocrosrenbHOR
paboTe OTHOCUTCS TaKXke MOATrOTOBKA K J1AOOPAaTOPHBIM 3aHATUSAM C HMCIIOJIB30BAaHHMEM METOANYECKHX
yKa3aHUH, PacIOI0KEHHBIX Ha caiite Oubiroreku UBI'Y (anexTponHas 6ubanoTeka):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/sirbu_2013.htm/view

7. XapaKkTepucTHKAa OLEHOYHBIX CPEACTB [JIsl TeKYLIero KOHTPOJS YCIHeBAaeMOCTH H
NPOMEKYTOYHOM aTTECTALMH 00YYAIOIIUXCS N0 JHCIHUIIIMHE
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PelTHHIOBBIN KOHTPOJIb KauecTBa 3HAHUW IO JUCLUIUIMHE B 1-M ceMecTpe 3alylaHupOBaH B
dopme 10 koHTpOIBHBIX padboT u 10 1abopaTOpHBIX padoT.

PelTHHIOBBIN KOHTPOJIb KAauyecTBa 3HAHMM MO JUCLUUIUIMHE BO 2-M CEMECTpE 3alUIaHMpPOBaH B
dbopme 12 KoHTpOIBHBIX paboT U 11 1abopaTopHBIX padoT.

PeliTuHroBas oleHKa CTYJIEHTOB B CEMECTPE CKJIAJBIBACTCS M3 OLIEHKU 32 KOHTPOJIbHYIO paboTy
(MakcuMalbHO 4 0ajuia) U OIIEHKHU 3a JIA0OpaTOPHYI0 padoTy (MakCHMalIbHO 2 Oaiia).

Jlomyck K 3K3aMEHY IMOJIy4alOT CTYISHTHI, HaOpaBimiue He MeHee 35 OaioB M IOJIHOCTBIO
BBITMOJIHUBIINE Ja00PATOPHBIN MPAKTUKYM.

DK3aMEHAIIMOHHBIN OTBET OlleHWBaeTcss M3 pacuera B 40 0amioB, KOTOpbIE CYMMHPYIOTCS C
Oanmamu, HaOpaHHBIMU 3a cemecTp (MakcuMmanbHO — 100 pelitunrossix 6amios). [lkana onenku: 50-69
0aJI0B — «yJIOBJIETBOPUTEIBHO», 70-85 GaNIOB - «XOpOIIO», BhINIE 85 0aJIJIOB — «OTJIMYHO».

8. YueOHo-MeToaMuYeckoe U HHPOpMALMOHHOE 00ecneYeHHe U CUNILTHHBI
OcHOBHas uTeparypa:

1. Heopraunnueckast xumus : B 3 T. : yuyeOHUK Juis cTyaeHToB By30B / mox pea. FO. JI. TperpsakoBa .—
M. : ACADEMIA, 2004 .— (Briciiee npodeccronanbHoe obpazopanue) . T. 3, k. 1: Xumus
nepexoaHbIxX 3nemMeHToB .— 2007 .— 348 ¢ : un .— ISBN 5-7695-2532-0 ((t. 3, xkH. 1)) .— ISBN 5-
7695-3020-0 ((1. 3)) .— ISBN 5-7695-1437-X

2. Xumus: (Kypc KA U 3aJaHus JJIsi CAMOCTOSITENIFHOW paboOThl CTYJEHTOB) : yueOHOE Tocobue /
@denepallbHOE areHTCTBO MO oOpa3oBaHMIO, [ocymapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHHE
BhICHIETO MpodeccHoHabHOrOo o0pa3oBaHusi «Kas3aHCKHMII TrocyqapCTBEHHBIH TEXHOJIOTMUYECKHIMA
yHUBepcuTeT» ; cocT. JI.B. AnTonoBa, E.B. I'ycesa. - Kazanp : KI'TVY, 2008. - Y. 1. - 125 c. : Tabu1.,
cxem. - ISBN  978-5-7882-0567-0 ; To xe  [DnexkTtpoHHBIi  pecypc]. -
http://biblioclub.ru/index.php?page=book&id=258923

3. Jlapuues, T.A. OcHOBBI XUMHH 37IeMEeHTOB : yueOHoe nocobue / T.A. Jlapuues, T.FO. KoxyxoBa. -
KemepoBo : KemepoBckuii rocynapctBeHHbI yHUBepcuteT, 2012. - 147 c. - ISBN 978-5-8353-

1515-4 ; To xKe [DnexTponHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232759
4. OOmas u HeopraHuveckas XuMmus : ydeOHo-MeTomudeckoe mocobue / H.III. Mudraxona,

T.IL. IletpoBa, WN.®. PaxmatymnuHa u aAp. ; MwunuctepcTtBo oOpazoBaHus W Hayku Poccuw,
QdenepanbHOe  TOCYAApCTBEHHOE  OIO/DKETHOE  00pa30BaTEeNIbHOE — YUPEXKACHHWE  BBICHIETO
po¢eCCHOHAIBHOTO o0Opa3oBaHUs «Kazanckuit HallMOHATbHBIN HCCIIEN0BATENIbCKUI
TEXHOJOTMYECKUM yHUBepcuTeT» ; noj pex. A.M. Kysnenos. - Kazans : UsgarensctBo KHUTY,
2013. - 184 c. : wn., Tabn., cxem. - bubmuorp. B kH. - ISBN 978-5-7882-1488-7 ; To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258711

S. O6mas w HeopraHuueckas Xxumusi : ydyeOHoe mocobue / B.B. /lenucos, B.M. Tananos,
N.A. Jlenucosa, T.H1. /IpoBoBo3oBa ; nox pea. B.B. Jlenucosa, B.M. Tananosa. - Poctos-H//] :
®enukc, 2013. - 576 c. : wi., cxem., Tab. - (Beicee obpazoBanue). - budmuorp. B kH. - ISBN 978-
5-222-20674-4 ; To xKe [DnexTpoHHbIH pecypc]. -
URL://biblioclub.ru/index.php?page=book&id=271598

6. AmnapueB, A.M. OOmas u HeopraHumueckas XuMus : ydeOHoe mocobue / A.W. Anaphes,
JI.B. llleBaunpina  ;  MuHHCTEpCcTBO  OoOpa3oBaHuss W Hayku Poccuiickoii  ®Denepanuu,
HoBocubupckuii rocyapcTBeHHbIN TeXHHUECKUi yHIBepcuTeT. - HoBocubupcek : HI'TY, 2015. - Y.
2. Xumus smeMeHToB. - 90 c. : 1abn. - bubmuorp. B kH. - ISBN 978-57782-2738-5 ; To xe
[Dnextponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=438292

JlononHuTenpHas IUTepaTypa:
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1. I'pubanoBa, O.B. O6mas u HeopraHMYecKass XMMHUS: OMOPHbIE KOHCHEKTHI, KOHTPOJbHBIC H
TecToBble 3a7anus : mocodue / O.B. I'pubanosa. - Pocros-u//l : ®enukce, 2014. - 191 c. - (Aburypuenr).
- bubmuorp. B kH. - ISBN 978-5-222-22683-4 ; To xe [Onektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271508

2. JlomodHUTENbHBIE TJaBbl HEOPraHMYECKOW XHMHUHU @ YydeOHO-MeToauveckoe mocobue /
T.I1. IlerpoBa, H.III. Mudraxosa, N.®d. Paxmarymnuna, T.T. 3unkuueBa ; MuHuCTEpcTBO 00pa3oBaHUs
u Hayku Poccun, @enepanbHoe rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEKACHNE BBICILIETO
npodeCCHOHAIBHOTO 00pa3oBaHus «Ka3aHCKMIT HalIMOHAIBHBIN MCCIIEIOBATEIBCKHN TEXHOJIOTHISCKUT
yHHUBepcuTeT» ; nof pen. A.M. Kysuenos. - Kazans : U3narenscteo KHUTY, 2015. - 209 c. : Tabmn. -
bubnuorp. B KH. ; To Ke [DnexTpoHHbIA pecypcl. - URL:
http://biblioclub.ru/index.php?page=book&id=428777.

3. Moxos, A.W. JlaGopaTopHbIii NMPAaKTUKyM O HEOPTaHWYECKON XUMHUHU : ydeOHOoe mocooue /
A.N. Moxos, JI.U. lllypsiruna. - Kemeposo : KemepoBckuii rocynapctBeHHblid yHuBepcurer, 2011. - Y.
1. - 127 c¢. - ISBN 978-5-8353-1181-1 ; To xe [Onextponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232376

4. Cupuk, C.M. Heopranudeckas xumus : Jabopatopubiii mpaktukym / C.M. Cupuk,
T.1O. KoxyxoBa, B.Il. Mopo3oB ; MunucrtepctBo oOpa3oBanusi u Hayku PO, ODenepanbHoe
TOCYJapCTBEHHOE OIO/DKETHOE  00pa3oBaTeIbHOE YUPEKIACHHE BBICHIETO MPOQECCHOHAIBHOTO
oOpazoBanusi «KemepoBckHii TOCyZapCTBeHHbIM yHuUBepcuteT», H.X. Kadenpa. - Kemeposo
KemepoBckuii rocynapctBeHHblil yauBepcuteT, 2014. - Y. 2. - 130 c. : un. - bubnmorp. B kH. - ISBN
978-5-8353-1181-1. - ISBN 978-5-8353-1660-1 (Y. 2) ; To xe [OnextponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278927

Pecypcol nHpOpMaIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «HTepHeT»:

Cuctema D2JIGKTPOHHOW TOAJEPKKH OOpa3oBaTelnbHOrO Tporecca «Moil  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccnonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuterckas 6ubnroreka onnaitn» www.biblioclub.ru

OnektponHas ouonmoreka MBI'Y _http://lib.ivanovo.ac.ru

OnektponHblit katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢HCHBIX
nporpamm Microsoft Office, uatepuer-6payzep Internet Explorer, Moii yauBepcurer.

9. MarepuajibHO-TeXHUYECKOE o0ecnedeHne JUCIUNINHBI

YueOHbIC ayAUTOPUH:

- IS TIPOBENIEHUS 3aHITHHA JIEKIIMOHHOTO THUIA C KOMILJIEKTOM CIEIHATU3UPOBAHHON yueOHOMH
MeOemu W TEeXHUMYECKHMH CpeICTBaMU OOYyYeHHMs, CIyXAllUMU [UIs TpPEeJOCTaBlIeHUs ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopaTopusi, ocHaleHHas: Ja0OpaTOPHBIM 000PYI0BaHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
y4eOHOI MeOenu U TEXHUYECKUMHU CPEeICTBAaMH 00yUeHUsI.

[Tomerenne st caMOCTOSITEILHOM PabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «MHTepHeT» u
obecnieuenuem noctymna B UOC.

JleMOHCTpallMOHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISIHBIC TOCOOWS JUIS 3aHSATHUN JEKIMOHHOTO
THUIa, 00eCTIeYnBaIOIIMEe TEMATUYECKUE WILTIOCTPALIMU: AIEKTPOHHBIE TOCOOUs (ITpe3EHTALINN)
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S

ABTOpBI padoveii NporpaMMbl JHCIHUILIMHBI:
IOLEeHT Kadenps! GpyHIaMEHTATIFHOM U IPUKIaJHON XUMHUH, JOUEHT, K.X.H. [Tsipay J1.O.

[IporpaMma paccMOTpeHa U yTBEpXKIEHA Ha 3aceJaHuy Kadeapsl GpyHIaMeHTaIbHOM U IPUKIIAIHOM
XUMHU «37 » abwsrcia 20<7 r., mpotokon Ne
7

[Iporpamma o6HOBIEHA

IIPOTOKOJI 3acexanus Kadeapsr Ne OT « » 2l F
CormacoBaHo:
PyxoBomuTens OII JI.B. KogeroBa

(o ATIHCE)

[Iporpamma oGHOBIIEHA
IIPOTOKOJI 3acenanus kadenpst Ne oT « » 20
CormnacoBano:

PyxoBomurens OII

(TorHCE)

[Iporpamma oGHOBIIEHA

IIPOTOKOJ 3acenanus kadempnr Ne OT « » 20 -y
CornacoBaHo:
PykoBogutens OII

(mozmuce)




