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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

Ilenbto ocBoeHust AUCUMIUIMHBI «OOIIas M HeopraHMyecKas XUMMsD SIBJISETCS H3ydeHUue
OCHOBHBIX TEOPETHUYECKUX TMOHATHH O0Omei XUMHH, CTPYKTYpbl U XHUMHYECKHX CBOMCTB
HEOPraHMYECKUX COCIUHECHHMH, HMEIOIUX IPHUKIAJHOEC 3HAYCHHE, a TaKXKE HM3y4YEHUE OCHOBHBIX
METO/IOB U CIIOCOOOB CHHTE3a U OYUCTKM HEOPTaHUYECKUX COSAMHEHHH JJIS MOATOTOBKH BBITYCKHHKOB
K Hay4YHO-HMCCJIE0BATENbCKOM paboTe U IPOU3BOICTBEHHO-TEXHOJIOIMYECKON AEATEIbHOCTH, CBSI3aHHON
C HCIOJIb30BAHUMEM HEOPraHWYECKUX MATEpUAIOB; a TakkKe JUId IIOATOTOBKM K JajbHEUIIEH
NEAArOrnYeCKON JESATEIBHOCTH.

2. MecTo tucuuninHbl B cTpykType OI1

Huctunnmua «OOmas u HeOopraHWuYeckas XHUMHS» OTHOCHUTCS K 00s3aTelnbHOW dYacTu
oOpa3oBaTenbHO# porpammel. OHa 0a3upyeTcs Ha TCOPSTHUYSCKUX OCHOBAX HEOPTAaHMUYECKOW XUMHH, a
TaKk)K€ XUMHH DIIEMEHTOB U WX COCOUHEHHI. YCHelmHOe OCBOSHUE MTaHHOW TUCHUIUIMHBI Oyjaer
CIOCOOCTBOBAaTh T'OTOBHOCTH CTYACHTOB K HW3YYEHUIO AHAMTUYECKOW UM (PU3NUECKOW XHMUH,
XUMHUYECKON TEXHOJIOTHH, a TaK)Ke B HAyYHO-HCCIIENOBATeNbCKONH paboTe B 001acTU TEPMOAMHAMUKH
XUMHUYECKUX PEaKIMi, MPOIECCOB KOMIUIEKCOOOpa30BaHMs B pPACTBOpPax, a TaKXKe TOTOBHOCTHU
CTYJEHTOB K MPOXO0KJICHUIO TPOU3BOJCTBEHHON MPAKTUKH (IIPEATUIUIOMHON U TIEAarOTHYeCcKOm ).

CryaeHT, NpUCTyNaromUil K W3YYECHUIO TUCHUIUIMHBI, JOJDKEH o0jaaTh 0a30BbIMU 3HAHUSIMU
HIKOJILHOTO Kypca XMMHUHU, YMEHUEM pellaTh TUIIOBBIC 33/1a4H 110 XUMUHU.

st ocBOGHMSI TaHHOW JUCHUTIIMHBI 00yUYaOIIUICS TOTKEH:

3HaTh: OCHOBHBIE KJIACChl HEOPraHUYECKHUX COCAMHEHUI, UX OCHOBHbIE XMMHUUYECKHE CBOMCTBA;
MMETb OOIIKE MPECTaBIECHUS O CTPOCHUM aTOMOB M MOHOB, lleprognueckoM 3aKoHe, IEPUOIUUECKOM
cucteme 3neMenToB /.M. Menneneena;

VYMeTh: TNpOBOAWTH HAIPaABICHHBIN TIOUCK, AaHAIU3UPOBATh U pedepupoBaTh YUIEOHYIO
JIUTEepaTypy, BbIpabaThIBaTh Ha OCHOBE €€ pallMOHAJIbHOIO aHalu3a CBOK TOUYKY 3pEHHUS IMpH
0OBSICHEHUH SKCIIEPUMEHTAITHHO HAOII0JAEMbIX SBJICHHH;,

HMeTh: HaBBIKAMM COCTAaBJICHHUS YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB U
peakuii MOHHOrO OOMEHa, THAPOJM3a COJIeH; OONMMH TPEACTABICHUSIMU O JAHCCOLMAINH
AJIEKTPOJIMTOB B BOJHBIX PACTBOPAX; HABBIKAMHU MPOBEACHUS FJIEMEHTAPHBIX XUMHUUECKUX OIBITOB.

3. Illlanupyemble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

ITpu ocBOEHUHU TUCHMITIIMHBI (HOPMUPYIOTCS ClIEAYIOLIME KoMIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

a) obuenpogeccuonansHsle (OIK):

OIIK-1 - cmocoOGHOCTh aHaNIM3UpPOBaTh, HMHTEPHPETUPOBATH U 00001ATh  pPe3yibTaThl
HKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX PadOT XUMHUECKOH HANPaBIEHHOCTH,

OIIK-2 - criocoOHOCTh MPOBOIUTH XUMHUECKHI SKCIIEPUMEHT C MCIIOIB30BAaHHEM COBPEMEHHOTO
o0opyoBaHus, cOOI0Aast HOPMbI TEXHUKH 0€30MacCHOCTH;

0) npodeccuonanpubie (ITK):

[1K-1 - cnocoOHOCTh MIaHUPOBATh PabOTy M BBIOMPATh AJE€KBATHBIE METOJbl PEIIEHUS HAyYHO-
HCCJIEIOBATENbCKUX 3a7a4 B BBIOPAHHOM 00JIaCTH XUMHUHM, XUMHUYECKONW TEXHOJIOTUU WJIM CMEXKHBIX C
XAMHEN HAYKaAX;

[TK-3 - crmocoOHOCTh Ha OCHOBE KpuTHYecKoro aHayim3a pe3yiabratoB HUP m HUOKP onenuBath
NEPCHEeKTUBBl UX MPAKTUYECKOTO MPUMEHEHHsI M MPOJOJDKEeHHs: paboT B BBHIOpaHHOM 001acTH XMMUH,
XUMHUYECKON TEXHOJIOTUH WJIM CMEXHBIX C XUMHEH HayKax
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3.2. llepeyeHb NJAHHPYeMBbIX Pe3yJLTATOB O0y4YeHUsS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(¢opMupyeMbIMH KOMIIETEHUIUSIMHU

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI O0yUYaIOLIUICS TO0JIKEH:

3HaTh:

OCHOBHBIE TIOHSATHUSI U 3aKOHbI TEOPETHUYECKONM HEOPraHMYECKOM XUMHUH; COCTaB, CTPOEHUE U
XMMUYECKHE CBOMCTBA OCHOBHBIX IPOCTBIX BEUIECTB U XUMHYECKHUX COCAMHEHUH; CBSI3b CTPOCHUS
BEIIeCTBA W mNpoTekanus xumuueckux peakiuit (OIIK-1); Ha3Banue W Ha3Ha4yeHUE JabOpPATOPHOM
MOCY/bl, HUCIIOJIb3YeMOM ISl MPOBENEHUs IKCIEPUMEHTOB; METOAbl M CIIOCOOBI CHMHTE3a U OYUCTKU
Heopranuueckux coeaunenuit (OIMK-2);

YMmersb:

IPUMEHSTh 3HAHUE OCHOBHBIX (PU3MYECKUX M XHMMHUYECKHX 3aKOHOB IIPU BBINOJIHEHUU
MPAKTUYECKHUX 3aJlaHUM, PEelICHUH PAacYEeTHBIX 33/1a4, OOBSICHEHUH PE3yJIbTaTOB JabOpaTOpHBIX paboT;
OIMCHIBATh CBOMCTBA BEILECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIMX U3 NEPHUOJUUYECKOIO 3aKOHA
u Ilepuomnueckoii cuctemsl 3memMeHTOB (OITK-1); BBIMOMHATH 1a00OpaTOPHBIE OMBITHI 1O OMHCAHHMIO;
JieNlaTh BBIBOJBI Ha OCHOBE IPOBEJEHHBIX JIAOOPATOPHBIX OIBITOB; OCYILECTBISATh IMOUCK METO/0B
CHUHTE3a M OYUCTKM HEOPraHWYECKHUX COECIMHEHHHl B JIUTEPATYpPE; BBINOIHATH CHUHTE3 M OUYHUCTKY
Heopranndeckux coeaunennit (OITK-2, TTK-1); no pe3ynpTatam MHAMBUAYAIBHOTO 3aJaHUs IO CUHTE3Y
U U3YYEHHUIO CBOMCTB HEOPraHWYECKHX BEILIECTB paccMaTpHBaTh MEPCHEKTHBBI HX MPAKTUYECKOTO
npumenenus (OITK-2, TTIK-3);

Nwmers:

HaBbIku cocTaBiieHus alrOPUTMOB ONMCAHUS CBOWCTB 3JIEMEHTOB M OCHOBHBIX HEOPIaHUYECKUX
coenuHenui, obpasyembix umm (OITK-1, ITK-1); HaBbIKM MPOBEACHHS MPOCTEHIINX XUMHYECKHX
HKCIIEPUMEHTOB TI0 MOJYYCHUIO U W3YUYEHHIO CBOWCTB HEOPraHMYECKHX BEIIECTB; HAaBBIKM Pa0OTHI C
XUMHUYECKOH TMOCylo M 00OpYyIOBaHUEM, MHCIIOJIB3YEMbIX B TMpOILIECCE CHHTE3a U OYUCTKU
Heopranudeckux Bemiects (OITK-2);

4. O0beM U coep:kaHue TUCHUTITTHHBI
O0beM quctUIIMHbL cocTaBisgeT 19 3auetHpix equnull (684 akageMUUECKUX 4acoB).
4.1. Conep:xkanue AUCHUILTHHBI IO pa3jenaaM (TeMam)

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznenst (TeMsr) = 00beM KOHTPOJISL yCIIEBAEMOCTH
JACHUTLINHEL 3
5) 3aHsTHS SaHsSTHS DopMbI TPOMEKYTOUHOU
JIEKIIUOH- CEMHHap- arTecralnu
HOT'O TUIIA CKOI'o TuIia
1. | Teopemuueckue ocnogol | 1 2 0
HeopeaHu4ecKoll XUMUU.
Bseoenue.
2. | AmomHo-monexynapHoe  yueHue. 1 6 8 Otuetsl 1o 4
OchosHble noHAMUA U  3AKOHbI 71a00paTOPHBIM padboTaMm.
XUMUU. KonTponpHas pabora.
3 Cmpoenue amoma. 1 6 8
Ilepuoouueckuti 3aKOH. KoHTposbHas paGoTa.
Ilepuoouueckasn cucmema
NeMEHMO8 U INeKMPOHHASA
CMPYKMypa amomoa.
4 | Xumuueckas ceéa3b u cmpoerue | 1 8 8
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MOJIEKYIL. Aepeeamnble COCMOAHUA
eeujecmeda.

KounTponbnas pabora.

5 OHepeemuka xuMmuieckux 6 8 Otyet no nabopaTopHOt
npoyeccos. pabote
KonTponpHas pabora.
6 | Xumuueckas KUHEmuKa. 6 12 Otyer o nabopaTopHOH
Xumuueckoe pagrosecue. pabore.
KoHnTposbHas pabora.
7 | Pacmsopewi. 12 30 Ot4ertsl 110 2
1a00paToOpHEIM paboTam.
3 KOHTPOJIbHBIE PaOOTHI.
8 | Oxucrumenvho- 6 10 Otuer o nabopaTopHOi
B0CCMAHOBUMEIbHBIE NPOYECCH. pabore.
OCHOBbL 271eKMPOXUMULL. Konrponbnas padora.
9 | KomnnexcHuvle coedunerust 6 10 Otuer o nabopatopHoit
pabore.
KonTposnpHas pabdora.
10 | Ceoticmea snemenmos 1
nepUOOUYEeCcKoll CUCeMbl U UX
coedunenuti. Beedenue.
11 | Booopoo, kuciopoo. 1
12 | Ceoticmea snemenmos VI A 4
2PYNnbvl U UX COeOUHEHUIL.
13 | Ceoticmea snemenmos V1 A 4
2PYNnbvl U UX COeOUHEHUIL.
14 | 3auemmnoe 3auamue 2 3auer
HToro 3a cemectp: 68 96 DK3aMeH
1 Cesoticmesa snemenmos V1l A 8 Ot4er o nabopatopHoit
2PYNNblL U UX COCOUHEHUI. pabore.
KonTposbHas padora.
2 Cesoticmea snemenmos V1 A 8 Otuer no nabopatopHoit
2PYNnbl U UX COCOUHEHUII. pabore.
KonTposbHas pabora.
3 Cesoticmesa snemenmos V' A 6 8 Otuer no nabopatopHoit
2PYNnbl U UX COeOUHEHUII. pabore.
KonTponbHas pabora.
4 Csoticmea snemenmos |V A 4 8 Otuer no nabopaTopHOi
2PYNNblL U UX COCOUHEHUII. pabore.
KonTtposnbHas pabora.
5 Tpenune no nanucanuio 8 KontponbHas padota
ypaeuenuti OBP ¢ yuacmuem
Op2aHUYEeCKUX COeOUHEHUL
6 | Ceouicmea snemenmos |1l A 2 4 Otuer no nabopaTopHOI
2PYNNblL U UX COCOUHEHUII. pabore.
KonTtposnbHas pabora.
7 Ceoticmea  anemenmos Il A 2 4 Otuer no nabopatopHoit

2PYnnvl U UX COeOUHeHUIl.
Ceoticmea 2nemenmos | A epynnoi

pabore.
KonTponbHas pabora.
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U UX COeOUHEeHUI.
8 Tpenune no nanucanuio 2 7 Konrtponbnas padora
ypasnernuti OBP ¢ yuacmuem
KOMNJIEKCHBIX COeOUHEHUL
9 Cesoticmsa snemenmos VI A 2 2 2 TectupoBanwue
2PYNnvl U UX COeOUHeHUIL.
10 | Obwas xapakxmepucmuka 2 2
NnepexoOnbIX dJIeMeHMO8.
11 | Csoticmea snemenmos |l 5 2 4 8 Ot4er 1o 1a00paTOpHOI
2PYNnbvl U UX COeOUHEHUIL. pabore.
Cesoticmesa snemenmos | b epynnut KontponbHas padoTa.
U UX COeOUHEeHUU.
12 | Tpenune no pewenuio 2 9 KonTposbHas padota
KOMOUHUPOBAHHBIX 300a4
13 | Ceoiicmeéa snemenmos V1l B 2 4 8 Otuer o nabopatopHoit
2PYNNblL U UX COEOUHEHU. pabore.
KonTposnbHas pabora.
14 | Ceoiicmea snemenmos VIl b 2 2 8 Otuer no nabopatopHoit
2PYNNblL U UX COEOUHEHU. pabore.
KonTposnbHas pabora.
15 | Ceoiicmea snemenmog V'l B 2 2 8 Otuer o nabopaTopHOi
2PYNNbl U UX COCOUHEHUII. pabore.
KonTposbHas pabora.
16 | Ceoiicmea snemenmos NI b 2 4 8 Otuer no nmabopaTopHOI
2PYNNbl U UX COCOUHEHUII. pabore.
Cesoticmea snemenmos |V b KonTtponbHas pabora.
2PYNnbvl U UX COeOUHeHUIL.
17 | Tpenune no pewenuro 3adau 2 8 KonTtponbHas pabora
NOBBIUEHHOU CIOHCHOCTU
18 | Ceoticmsa snemenmos |1l b 2 2 8 KontposnpHas paboTa.
2PYNnbvl U UX COeOUHeHUIL.
19 | 3auemnoe zansmue 2 6 3aueT
Hroro 3a cemecTp: 36 96+32 Ox3amMeH
Htoro mo nucnuIivge: 104 224 OK3aMeH

4.2. PazBepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMIJIMHBI MO pa3aejaM (TeMaMm)
1 cemectp
TEOPETUYECKHNE OCHOBBI HEOPTAHUYECKOUW XUMUU
1.BBenenue.
XuMus — €CTECTBEHHAs Hayka. XuMus U mMarepus. DopMsbl CyliecTBOBaHUs MaTepuu. Marepus U
newkenue. [Ipeamer xumun. Onpeneneaue xumun. Metoasr XuMun. OCHOBHBIE TTPOOIEMBI XUMUMU.

2._ ATOMHO-MOJIEKYIIIpHOE YueHHe. OCHOBHBIC TOHATHUS M 3aKOHBI XHMUHU.
ATOMHO—MOJIEKYJIIpHAs TEOPHSL.
OcHoBHbIE 3aKOHBI XMMHH. 3aKOH COXpaHEHHUs Macchl U sHepruu. Pabotsl M.B. JloMmoHOCOBa 1
JLLA. JlaBya3be. CTexMOMETpHUECKHE 3aKOHbI (IIOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOILIECHHIA,
HKBUBAJIEHTOB, IPOCTHIX 00BbEMHBIX OTHOIIEHUI, ABOTaipo).
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OCHOBHbIE TOHATHUS XUMUH.
Atom. Monekyna. Xumnuueckuid aneMeHT. BemectBo. daza. Cucrema.

XUMUYECKasi METPOJIOTHSL.

ATOMHasl eIMHMIIA MacChl. ATOMHAasi, MOJIEKYJsipHasi, (popmynbHas mMaccel. Mok, MouspHas
Macca. CriocoObl omnpenesaeHus] MOJCKYISIpHbIX (Ha OCHOBE 3aKOHAa ABOraJpo, Ha OCHOBE ypaBHEHUS
MengneneeBa — Knanelipona u 1p.) U aroMHbIX (Mmeronsl ABorajapo, MenneneeBa, Kannumuapo,
Jiononra u [1Tu, mo 3KBUBaJICHTY ¥ OKHCIUTEIBHOMY YHCITY 3JIEMEHTAa) Macc.

OKUCIHUTENBHOE YHUCIIO (CTETIeHb OKUCIICHUS ) 3JIEMEHTOB. BaeHTHOCTS.

Xumuyeckue (Gopmynsl U ypaBHeHUs. CTeXMOMETPUYECKHE pacyeThl. XUMHUYECKHE PEaKIIUU.
OcHOBa XUMUYECKUX PEAKIHNA U UX KIACCH(PHUKAIIHS.

XuMuyeckass Kilaccu(HUKalus W UYKUCTOTa BemecTB. HoMeHKIaTypa OCHOBHBIX KJIacCOB
HEOPTraHNMYECKUX COCTUHEHUH.

Atomucrtuka JlanbToHa.

3. CtpoeHue aToma.

C0XHOCTb CTPOEHUS aTOMA, SKCIIEPUMEHTANIbHbIE 10Ka3aTEIbCTBA.

[Inanerapnas Monenb cTpoeHus artoMa Pesepdopra. DIeKTpOMAarHUTHOE — U3JIy4EHHUE.
PentrenoBckue criekTpel U 3akoH Mo3ziu.

Crpoenne aroma mo bopy. Iloctynmatel Tteopum bopa. Cnextp aroma Bomopona. OHEprus
aJIeKTpoHa 1 aToma Bogopona. [Tocrossaaas Pundepra. HemocraTku Teopun bopa — 3ommMepdenba.

KBaHTOBO-MeXxaHMUeCKast TEOpUS aTOMA.

KopnyckyisipHO—BOJIHOBOM Jyanii3M 3JI€KTpoHa. ['unoresa ne bpois.

VYpaBuenue lllpenunrepa. BonHoBas ¢pyHkuus, e€ cBoiictBa u pusnueckuii cmpic. Ipuniun
HeonpeaenénHoctu ['elizendepra.

KBaHTOBOE cocTosiHME aTOMa BOJOpoAa (Teopusi aToMa BOAOPOAA).

Pemenune ypaBHenus Illpenunrepa. CoOcTBeHHBIe (yHKIMU. ATOMHBIe opOutanu (AO), ux
HaIpPaBJIEHHOCTb B IPOCTPAHCTBE.

XapakTepucTUKa COCTOSHUSI JIEKTPOHA B aTOME YEThIPbMSI KBAHTOBBIMH 4HciIaMu. Ou3ndecKkuil
CMBICJI KBAaHTOBBIX YHCEL.

MHOTr03/1IeKTPOHHBIE ATOMBI. DHEPreTUYECKUI YPOBEHb (JIEKTPOHHBIN CII0i). DHEepreTnyecKuil
MOYPOBEHB (PJEKTPOHHAS 000JIOUKA).

[TpyHIMIBI 3amOMHEHMsI AJIEKTPOHHBIX oOojouek: npuHuun (3anper) I[laynu, npuHIUn
(mpaBusi0) HauMeHbIIeH sHepruu, mpaBuiao KieukoBckoro, mnpaBuiao XyHAa. OJIEKTPOHHAs
KOH(Urypauus aroma.

EMKOCTB 571€KTpOHHBIX 060J104eK. DKpaHUpPOBAHUE 3apsjia Aapa. IIpoHMKarolas CocoOHOCT
opb6uTaneit. b heKTUBHBIN 3apsi.

Snpo aroma.

CocrasB siaep 1 ux Kiaccuduxarus.

[TpoToH, HeltTpoH. 3apsin sapa. 30Tonsl, H30TOHBI, H300apHhI.

VYcroituuBocth  siaep.  PannoakTuBHOCTH — (€CTECTBEHHass M HCKYCCTBEHHas).  TuIbl
panuoakTuBHOrO pacnazna (o, ). [Ipasuna cmemenus Coqnu u dasHca.

PagnoaktuBHble psabl. PaguanuonHas xumus. MeueHHbIE aTOMBI, MPAKTUYECKOE 3HaueHUE.
Jlenenue u cuHTe3 Anep. JAnepHasi SHEPreTUKa U OKpy’Karolas cpea.

4. Ilepuoanueckuii 3akoH. [lepuoanyeckasl CHCTEMA DJIEMEHTOB U DJIIEKTPOHHASI CTPYKTYPA @TOMOB.
[Tepuoanueckuii 3akon /.. Menneneena.
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[lepuonuueckas cuctema 3J1eMeHTOB, €€ popmbl. CTPYKTYypa MEPHOAMUECKON CUCTEMBI: TPYIINa,
NOArpYMIa, NEPUO, PSA.

CBs3b MEPUOJUYHOCTH 3AIOJHEHUS DJIGKTPOHHBIX O0OJOYEK aTOMOB CO CTPYKTYpOit
MIEPUOTUIECKOM CUCTEMEI. S-, P-, d-, f- smeMenTHI.

[TonHbIC ¥ HEMOJHBIC AIEKTPOHHBIE AHAJIOTH.

CoBpeMeHHOE CoJIepKaHuE MePUOINYECKOro 3aKOHAa.

OO0mmast XxapakTepuCcTHKa 3JEeMEHTOB. [leproaAndHOCTh CBOMCTB 3JIEMEHTOB: aTOMHBIE OpOHTANH,
¢ dexTuBHBIE U OpOUTATIbHBIE ATOMHBIE W HOHHBIE PAAMYChl, MOTEHLMAT HMOHU3ALMU M DSHEPrus
MOHU3AIIMM, CPOACTBO K OJJEKTPOHY, JJIEKTPOOTPUIATEIBHOCTh. BTOpUYHAs MEPUOAUYHOCTS.
Henepuonnueckue cBoiCTBA.

Hcropuueckue cBeACHUS O CUCTEMAaTU3alM XUMAYECKUX JIEMEHTOB.

5. XuMmuuecKkast CBsI3b U CTPOCHHUE MOJIEKYII.

BHyTpuMouieKyspHas 1 MEXMOJIEKYJIIPHASI CBSI3b.

BuyrpumonexynspHas XuMU4ecKas CBSI3b: MOHHasl (TeTepomojisipHasl), KOBaJeHTHas (aTOMHas,
rOMEOIIOJISIpHAs ), METAJUTMYECKasl.

HNonnast cBsa3p. [lpupoma, oHepruss u MmexaHusm oOpazoBanus. [lonspuszyemocts u
JNEKTPUYECKUI MOMEHT aunosst. HenpoctaTku TeOpuu MOHHOM CBSI3U.

KoBanentHas cBsi3b. ODJEKTpOHHas Teopus romeomnoysspHo cBa3u Jlbrouca. MexaHusm
00pa30BaHus KOBAJICHTHOM CBSI3U: METO/1 BaJICHTHOM CBSI3M M METOJI MOJIEKYJISIPHBIX opOuTaneid. Meron
BajieHTHON cBsizu (MBC). Teopuss MBC s monekynsl Bopopona. PaGora I'eittnepa u JlongoHa.
Pemenue ypaBHenus Illpeaunrepa s Mosiekyiibl Bojopoja. KynoHOBCkU 1 OOMEHHBIH MHTErpalibl U
MHTETpaJl NEPEKPhIBAHUS, UX PU3UUECKUN CMBICI.

CuMMeTpUYHbIE U AHTUCUMMETPUYHBIE MOJIEKYJISIPHBIE BOJTHOBBIE (D)YHKIINU.

3aBUCHUMOCTH SHEPruU B3aUMOJCHCTBUS MEXAYy aTOMaMHM BOJOpPOAA C MapajuleNbHBIMH U
aHTUNApAUIEIbHBIMU CIIMHAMM OT PACCTOSIHUS MEXAY HUMH.
OcnosHnble pe3ynbTatel BMC 1 Monekyssl Bogopoaa. Teopus BMC st ipyrux Mosiekyt.

BanenTtHocts aroMoB 1o ['elitiepy u JIoHORHY.

Knaccugukanus KoBaleHTHOH CBsI3U: CUTMa-, TU-, A€JbTa-CBSI3U.

CBolicTBa KOBaJIEHTHOH CBSI3U: HACBILIAEMOCTD, HAIIPABICHHOCTD, IPOYHOCTb, KPaTHOCTH U JP.

I'uOpunnzanus cBsi3u. Tunbl ruOpUAN3ALUN U CTPOEHUE MOJIEKYJI.

JonopHo—aknenropHas cBs3b (AC).

[Tpupona u Mmexanu3m oOpa3oBaHUsl.

JAC u cBoiictBa Mosiekys1. MoctukoBast cBsi3b. [lonarne Banentnoctu ¢ yuétom JTAC.

JlocTtonnctBa u Hegoctatku BMC.

Metoa monekynsapabix opoutaneit (MMO). Ctporue u npubmmkénnsie Teopun MMO. Metoa
nuHerHoN koMmOuHammu aTtoMmHbIX opoutaner (MO JIKAO). YcmoBus MOCTpOEHHUS MOJEKYIISPHBIX
opouraneit (MO). Cas3biBaromue, HecBsA3bIBaIOUIMe M paspbixisiomue MO, uxX XapakTepUCTHKA.
[Toctpoenne MO. Koppenaunonneie nauarpammbl. [IpaBuna mnoctpoenuss MO 3anonHeHus UX
anekTpoHamH. [Topsanok cBsa3u. DHeprus auccouuanuu Monekyi. Jlocrouncrsa u Hegoctatku MMO.

Merammueckas cBsi3b. Mopenb CBOOOJHBIX AJIEKTPOHOB B MeETa/UIax. XHWMHUYECKas CBS3h B
TBEPABIX TeNax C TO3ULUUU 30HHOH Teopuu. OObBSACHEHHE CBOWCTB METAJIOB, JAWAIEKTPHUKOB M
M30JITOPOB Ha OCHOBE 3TON TEOPHH.

MexmonekynsipHoe  B3aumogeiictBue.  Cwibl  Ban-nep-Baanbca.  OpueHTanmoHHoe,
UHAYKIIMOHHOE M JTUCIEPCUOHHOE B3aWMOJEUCTBUSA. DHEPrUsi MEKMOJIEKYISIPHOTO B3aUMOJIEHCTBUS.
Bonoponnas cBsa3p. llpuponma, oHeprus U HampaBIEHHOCTb BOAOPOJHOW CBs3H. Mex- u
BHYTPUMOJIEKYJISIpHAsI BOJOPOHAS CBSI3b.
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6. ArperatHoe cOCTOsIHHE BEIIIECTBA.
[Tnazma. I'a3. XKuakocts. XKuakue kpucramibl. TBEpabIe BemecTBa. X xapakTepUCTUKH.
7. DHepreTuka XMMHUYECKUX MPOIIECCOB.

[lepBoiii 3akoH TepMoauHaMHUKU. [loHATHE O BHYTpEHHEW HHEPruM CHUCTEMbl. V3MeHeHue
BHYTPEHHEH SHEPruM B XOJe XHMMHUYECKUX npeBpamieHuid. [lonstue o6 sHTanbnuu. B3anMocBssb
SHTAJbIIMU U BHYTPEHHEW 3HEpruu. MI3MeHeHHne SHTAIBIINY B XOJ€ XMMUYECKUX IpoleccoB. TemioBon
3¢ (heKT XUMUYECKOro Mpolecca MpH MOCTOSTHHOM JaBJICHUU. TepMOXMMHUYECKUE ypaBHEHHUsS. 3aKOH
['ecca. Onpenenenue TemIoBbIX 3PGEKTOB peakiuii Mo TeroTaM o0pa3oBaHUs U TEIIOTaM CrOpaHUs
BELIECTB.

[Tonsitue 06 suTponuu. CBsI3b SHTPOIUU C TEPMOJIUHAMUYECKONU BEPOSTHOCTHIO. DHTPOMHS KaK
Mepa HeynopsaoueHHocTd. CTaHgapTHasl SHTPOIUS BeulecTBa. V3MeHeHue SHTPONHUHU CHUCTEMBI MPU
MPOTEKAaHUU XUMUYECKUX peakuuii. BTopoi 3aK0H TepMOAMHAMUKH.

[Tonstue 06 »Heprum ['mb6ca. M3menenune sHepruum [mOOCa B XMMHUYECKOM Ipolecce Kak
KPUTEPUI ero NMPUHIUIHAIBEHOMN ocymecTBUMOCTH. CBs3b sHeprun [ modca ¢ N3MEHEHUSIMH SHTAIBITHH
¥ 3HTponMHU peakiuu. CTaHIapTHEIC H3MEHEHHsI SHepruu [ mo0ca B XMMHYECKOM TIpoIiecce.

8. Xumuueckast KHHETHKAa. XUMUYECKOE PABHOBECHE.

Xumuueckass KMHETHKA. CKOPOCTh XMMHYECKON peakiuu. 3aBUCUMOCTh €€ OT pa3IuYHBIX
(bakTOpOB: KOHIIEHTPAIIMK PEareHTOB, TEMIIepaTypbl U Katanu3a. 3akoH aerctBusa macc (I'ynpadepra u
Baare).

MonekyJIapHOCTh U NOPAIOK peakuuu. Mexanusm peakuuii. KoHctanta ckopocTu XUMHYECKOM
peakiuu. 3aBUCUMOCTb CKOPOCTH U KOHCTaHTBhI CKOPOCTH peakiuu OT Temriepatypsl. [IpaBuno Bant —
o da. TemnepaTypHblii KO3hHUIUEHT CKOPOCTU XUMHUECKOM peakInu.

DHEpPreTUYEeCKud Oapbep W OHEPrus AaKTUBALMH. AKTHUBHBIC CTOJIKHOBEHHUS YacTHI[ H
AKTUBUPOBAHHBIM KOMIUJIEKC. YpaBHEHHE AppeHuyca. DHTpOIHUs akTUBauu. BiusHue karaiusza Ha
CKOpOCTh XUMHUecKoll peakuuu. [lonstue karanuza. Karanuzatopsl u nnruduropsl. Katanutuueckue
peakiuu. OcoO0EHHOCTH KaTAIUTUYECKUX peakluid. [ OMOTEeHHBII U reTeporeHHbIi KaTanus. MexaHusm
KaTajausa.

OOpatumble XUMHYECKHE peakluh. XHUMHYECKoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecCHsI, CIIOCOOBI €€ BBIPAKEHHS Yepe3 MOJISPHBIE KOHIICHTPAIIMM M TMaplUaIbHbIC JTaBJICHHUS.
CBs13b KOHCTAHTHI XUMHUYECKOTO paBHOBECHs ¢ dHeprueit ['ndoca.

Cwmenienne xumuueckoro papHosecus. [Ipunnun Jle [larense.

CnoxxHble peaklMy: MOCIe0BATENbHbIE, MapalielIbHbIe, CONPSKEHHBIE U LIEITHBIE.

9. PacTBOpBI.

A. OO1re moa0KEeHUs.

Hucnepcronnsie cuctembl. B3ecu. Kosmmomaneie pactBopbl. MICTHHHBIE XKUAKHE PACTBOPHI.
PactBoputens. PactBopénnoe BemiectBo. Teopunm pacTBOpoB: (u3uueckas, XUMU4ecKas, (PU3UKO—
xumuueckas. CrocoObl BbIpaK€HUS KOHILEHTpPAllMU PacTBOPOB: MaccoBasl JOJs, MOJIbHas JoJ,
00BEMHAS 10JIsI, MOJIIPHOCTD, MOJISTBHOCTh, HOPMAIIbHOCTb.

PactBopuMocTs BemiecTB. Hacklmenwe, HAcCHIIIEHHBIE ©  TEPECHIINICHHBIC PACTBOPHI.
3aBUCHMOCTh PACTBOPUMOCTH TBEPABIX BEIIECTB, >KUIKOCTEH, Ta3oB OT pAa3IUYHBIX (HaKTOPOB:
TEMIIepaTypbl, JaBJICHUS, TPHUCYTCTBUS TMOCTOPOHHUX BEIIECTB, MPHUPOILI PACTBOPUTENIS W
pacTBOop€HHOrO BenlecTa. 3akoH ['enpu. 3akoH CeueHoBa.

b._PacTBOpBI HEINEKTPOIUTOB.

PeanbHble U uaeanbHble pacTBophl. OOmIue cBoiicTBa pacTBOpoB. OCMOTHYECKOE JaBIICHUE.
3akon Bant — I'odda. JlaBnenue HacwleHHOTO mapa. 3akoH Payms. Kpuockomust u 30ymuockomnus
pacTBOPOB HEAIEKTPOIUTOB. CiieIcTBUS 13 3aK0oHa Pays.
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B. PacTBOpHI cl1a0bIX 3JICKTPOIHUTOB.

Onektponutnueckas auccounanus Appenuyca. CTeneHb JIEKTPOJUTUYECKON AMCCOLMALINH,
METO/IbI €€ OIPEACIICHUS.

W3oronnueckuit  kodpduuueHt, ero (U3MYECKUH CMBICI U CBSI3b CO  CTEINEHBIO
ANEKTPOJUTUYECKON aucconuanuu. CoipBaralds HOHOB M MOJIEKyJd. TepMmoauHaMuueckas U
KMHETH4YecKas coyibBaTanus. KoopIMHALIMOHHOE U COJIbBAaTAllMOHHOE YuCia. BiusHue Ha HUX IpUPOIbI
U CTPOCHHUSI pAaCTBOPUTEIISL. DHEPreTUKa paCTBOPEHUS U COJIbBATAINH.

PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB.

HctunHas 1 Kaxyiascst CTEeNeHb AIEKTPOIUTHYECKON AUCCOIMAIMK. ACCOLMALIMS B PACTBOPaX.
AKTHBHOCTh U KOI(PHUIMEHT aKTUBHOCTH, HUX ¢usndeckuil cmbicia. CrnocoObl BBIpaKEHUS
Kod(p(UIIMEeHTa aKTUBHOCTH. TEOpPEeTHYECKUE W  OKCICPUMEHTAIBHBIC METOABl  ONPEICICHHUS
koad¢umenta aktuBHocTU. Teopus [ebas — Xrokkens. Monnas cuia pactBopa.

I'. KHMCJIOTBI M OCHOBaHHS.

Teopun KHCIOT M  OCHOBAaHUW. OJEKTPOJMUTHYECKAs TEOpUs. bBecKUcCIopoJaHble H
KHCITIopo icoepkane Kuciotel. Crmita KucioT. KucinoTHele, OCHOBHBIC M aM()OTEPHBIC THIPOKCHIBI.
MHOrOoOCHOBHBIE KHCIOTBI U MHOT'OKMCJIOTHbIE OCHOBaHUs. CryneHuatas aucconuanus. KoHcTaHTb
auccouranuu. Teopust COITbBOCHCTEM.

[Iporonutnyeckas teopus. Knaccudukanus kucnot u ocHoBaHui. [IpoTonutuyeckue peakiuu.
Agtomnpotonu3. Conpspk€HHBIE KHCIOTHI M OCHOBaHMS. KOHCTaHTa MpOTOJM3a U aBTONPOTOJIHU3A.
ANpPOTOHHBIE U TPOTOJIUTHUYECKUE PACTBOPUTEIH.

OnektponHas Teopust JIptouca. JJocTOMHCTBA M HEIOCTATKHU TEOPHIA.

J1. PaBHOBecus B BOJIHBIX pacTBopax. (44.)

PaBHOBecue B pactBopax cinadbix anekTpoiuToB. Koncranra nuccornuanuu. CBs3b CO CTEIIEHBIO
mucconuanuu. 3akoH pasz0OaBneHus OctBanbaa. MoOHHBIE peakiMu B pacTBOpax M YCIOBUS UX
MPOTEKAHUS.

[Tonnble 1 cokpami€éHHble HOHHBIE YpaBHeHUs. [IpaBuna ux HanucaHusl.

[IpousBenenre  pacTBOPUMOCTH  TPYAHOPACTBOPUMOIO  AJIEKTpoiUTa.  B3ammocBs3b
MIPOU3BEJICHUS PACTBOPUMOCTH C PACTBOPUMOCTBIO BELIECTB.

Conesoit addexr. Juccounanust Boapl. MloHHOE NMpOM3BENEHHE BOJBI, 3aBHCUMOCTH €0 OT
TeMriepaTypbl. BogopoaHslii U THAPOKCUAHBIN MOKa3aTenu cpeasl. MHaukaTopel. MIHTEpBan nepexonaa
pH. Bydepnsbie pactBopsl. Mexanusm ux nerictus. bypepHas éMKOCTb.

I'mppomns conert. Tunbl U MexaHu3M ruaponusa. OyHKIUU KUCIOTHOCTH. MONEKyIspHbBIE U
WOHHBIE ypaBHEHMs THaposin3a. CTynmeH4YaThlii THUIPOJIU3 MHOTO3apsAIHBIX HOHOB. OcoObie cirydan
ruaponn3a. KonnuecTBeHHbIE XapaKTepUCTHKU ruaponn3a. CTeneHb I'MApoJin3a, 3aBUCUMOCTh €€ OT
pa3nuuHbIX (HAKTOPOB: TPHUPOJLI M KOHIEHTpanuu coiu, Temmeparypel, pH cpensl. Koncranta
ruaponan3a. CBA3b KOHCTAHTHI THAPOJIN3A CO CTENEHBIO THIPOJIN3a, HOHHBIM MPOU3BEACHUEM BObI, a
TaK)kKe KOHCTAaHTaMH JIUCCOITMAIINN CITA00M KUCIOTHI M CJ1a00TO OCHOBAHMS.

10. OKUCAUTENEHO—BOCCTAHOBUTEIBHBIE peakiii. OCHOBEI DJIEKTPOXMMHUH.

CylHOCTh  OKHMCIUTEIbHO—BOCCTAHOBUTENbHBIX  peakuuil.  [lpouecchl  OKucieHuss
BOCCTaHOBJIEHUA. Okucautenun © BoccTaHoBUTENU. (CoOCTaBleHUE YpPaBHEHUW OKHUCIUTEIIbHO—
BOCCTAaHOBUTENBHBIX PEAKIIHIA: METO]] AIEKTPOHHOTO OanaHca, dJeKTPOHHO—MOHHBIA MeToA. OCHOBHBIE
TUNBI OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIHI: MEXKMOJEKYIIPHOTO M BHYTPUMOJIEKYISPHOIO
OKHCIIEHUSI U BOCCTAaHOBJIEHHUS, IHUCHPOINOPLUMOHUPOBAHUA. BiMsiHME cCpeapl Ha OKUCIUTEIbHO—
BOCCTAHOBUTEIbHBIE peakiuu. KoanyecTBEHHbIE XapaKTEPUCTUKU OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX
peakuuii. OKUCTUTENBHBIA U BOCCTAHOBUTENbHBIN SKBUBAJIEHTHI. DJIEKTPOAHBIM MoTeHunal. J[BoiHOM
anexTpudeckuit cioit (13C).




OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIAIHAS XUMHES
(PyHnameHTaIbHAS ¥ IPUKJIATHAS XUMUS)

lanbBanmyeckuit anement. JIC rajnbBaHMYECKOro 3JIeMEHTA. BOJOPOIHBIN  3JEKTPOI.
CraHgapTHBIM AJIEKTPOJAHBIN MOTeHUWaN. Psj HanmpsbkeHusT MeETayuioB, BBIBOJABI W3 Hero. Pemoxc—
noteHman. CraHaapTHbIE peaokc—HoTeHIuanbl. OnpeneneHue HampaBICHHOCTH OKHUCIUTEIbHO—
BOCCTAHOBUTENIbHBIX PEAKUUHA C TOMOUIbIO AJIEKTPOJHBIX U PEIOKC—IIOTCHIIUAJIOB. YpaBHEHHE
Hepucra. CBsi3b 2JIEKTPOHBIX U PEIOKC — MOTEHIMAIOB C TEPMOJAMHAMUYECKUMU XapaKTEPUCTUKAMU:
sHepruei ['n60ca, KOHCTAaHTON PaBHOBECHS, SHTPOITUEH 1 YHTAIBITUCH.

DneKTposin3. 3aKOHbBI AIEKTPOIU3A.

11. KoMIJIeKCHBIE COSTUHEHHUS.

Koopnunarmonnas teopusi Bepaepa. Buennsisi u BHyTpenHsis chepa. KomriekcooOpazoBarens.
Jlurangel. MoHo- ¥ monuaeHTaTHble Juranibl. KoopauHanmonHoe uucio. KaTuoHHble, aHHOHHBIE,
HEUTpaJbHbIC, KIACTEPHBbIE W MHOTOSAJIEPHBIE KOMIUIEKCHL. XenaThl. HomMeHKIaTypa KOMIUIEKCHBIX
coenuHeHU. M3oMepusi KOMIUIEKCHBIX COEIMHEHUN: Te€OMEeTpUYECKasi, ONTUYeCcKasi, MOHU3AlMOHHAS;
M30MEpHs JTUTAH/IOB: KOOPAMHAIIMOHHAS, TOJIUMEPHU3ALIMOHHASL.

XuMuyeckasi CBSI3b B KOMILUIEKCHBIX COEIMHEHHUSX. MeTon BaJeHTHBIX CBsi3ed. BHemHss u
BHYTPEHHSISI THOpUIM3aIysl. Y CTOWYUBOCTh U PEAKIIMOHHASI CTIOCOOHOCTh KOMIUJIEKCHBIX COCIMHEHUM.

Teopust mosst nuranaoB. Paciieruienue d-ypoBHS B OKTadIpUYECKOM, TETPAdIPUUECKOM H
kBagpatHoM moJie. [lapamerpsl pacmieruienusi. MDakTophl, BIUSAIONIME HA TMapaMeTphl pacHICIUICHUS:
IpupoJa JHUraHia, Mpupoaa KOMIUIEKCOOOpa3oBaTes, CTENEHb OKHCIECHUS KOMIUIEKCOOOpa30BaTes.
CnuH — cBOOOAHBIE W CIHH — CIIAPEHHbIE KOMIUIEKCHI. CHEKTPOXUMUYECKHM psJl JUTaHIOB.
MarnutHble CBOHCTBA KOMILIEKCOB. CIIEKTPhI MOTIOMICHHS] KOMILIEKCHBIX COSTMHEHHIA.

YCTONYMBOCTh KOMIUIEKCHBIX HMOHOB B pacTBOpe. TepMoauHaMUyecKass W KHHETUYECKas
ycroiunBocTh. CTyleH4YaThle M MOJHbIE KOHCTAHThI YCTOWYMBOCTH M HecToWkocTu. KuHeTuka u
MEXaHHU3M PEaKIMil C KOMIUICKCHBIMU MOHAMH. 3aKOHOMEPHOCTh TpaHC—BIUsgHUS YepHsiena.

12. XuMus 1 OKpyKarolas cpesa.

[IpuuuHbl 3arps3HeHHs] OKpykaromied cpenbl. 3arpssHerue armocdepsl. Okcun yriaepona |l.
Cwmor. OzonoBbiii mut. I[lapuuxoBwiii >¢dexr. Kucnorueie noxmau. Ilokazarenu kadecTBa BOJBI.
Oprannyeckue coeauHenus. Bo3Oynurenu wuHpeknuit. Temmossle 3arps3HeHHs. CrnocoObl OYMCTKU
BOIbI. OTnpecHEeHne MOPCKOM BOJIBI.

2 cemecTp
CBOVICTBA DJIEMEHTOB EPUOJIMYECKON CUCTEMBI U UX COEIUHEHUM.

13. Beenenue.

O6mue 3akoHOMepHOCTH. (OCHOBHBIE TOHSATHS TeOXUMHUHU. PacmpocTpaHEHHOCTH U
pacripesielieHie XUMUUYECKHX deMeHToB Ha 3emiie. Knapk. ['eoxumudeckue mpoiecchl.

[lonyyeHne 4YHUCTBIX 5SJIEMEHTOB M COEIMHEHMH. OJEKTPOJM3 paciulaBOB U  pPacTBOPOB.
XWMHYECKOE BOCCTAHOBJICHHE. TepMUYECKOe pa3lioKeHHE. 30HHAs OYHCTKA. Xpomarorpaduieckas
ouncTka. PacnipenenurensHas xpoMarorpadus, HOHHbIA 00MEH, )KUIKOCTHAS SKCTPAKIIUS.

[Tpocteie BemiecTBa. CTpyKTypa MpOCThIX BemecTB. CBOMCTBA MPOCTHIX BEIIECTB: TUIOTHOCTH,
TeMIepaTrypa IIIaBICHUS, TEeMIlepaTypa KHUIEHHs, OKHCIUTEIbHO—BOCCTAHOBHUTEIbHBIE CBOWCTBA,
OTHONIEHHUE K BOJE, pACTBOPAM KHUCJIOT, IET0YEH, OKUCITUTEIICH.

14. Bogopo.
[Tonoxenue Boaopona B nepuoanyueckor cucrteme. CTENEeHW OKUCIEHUS BOAOPOJA. XapakTep

XUMUYECKON CBSI3M B COSAMHEHUAX Boaoponaa. Haxoxxnenue Bogopona B mpupoze. M3oTomHbIi cocTaB
BOJIOPO/Ia, OPTO- M Tapa-BoJopoA. Meroabl MOJYy4YEHHsS BOJOPOJA: KOHBEPCHS MeETaHa, THUAPOIIH3
TUAPHUJIOB, TIOJTYyYEHHUE BOJOPO/Ia U3 BOJBI, KUCJIOT U MIETOYEH MPH JEHCTBUM METAINIOB M HEMETAJLIOB.
®dusnueckue M XUMHUYECKUE CBOICTBa Bogopona. IIpumenenue Bojopona. I'mapuiabl M TUIpUAHbBIE
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o +
KOMIIJICKCBI: IIOJIYUYCHUC, CBOUCTBA, IPUMCHCHHC. COGI[I/IHCHI/ISI BOOOpOa H. COGI[I/IHGHI/ISI BoaoOpoda €
METaJUIMYECKOM CBA3bIO.

15. Kucnopoa.
Crpoenue aroma. CTeneHb OKUCICHHUSA. PacmpocTpaHEHHOCTh B MPHUPOJE, U30TOMHBINA COCTaB,

aimorponus. [lonydyenue B cBoOGOIHOM cocTosHMU. DHU3NYECKHE CBONCTBA. XHWMUYECKHE CBOWMCTBA
kuciaopona u o3oHa. IIpumenenue. Coequnenust kucinopoaa (-2). OKculibl MOHHBIE U KOBAJIECHTHBIE,
OCHOBHbIE, KUCIIOTHBIE, aM(poTepHbie. Bona. I[lepokcua Bonopoaa. [lonydenue. @usndeckue cBOCTBa.
KucnorHele © OKHUCIHUTEIIBHO—BOCCTAHOBHUTENbHBIE CBOMCTBA. I[lepokcuabl. IIepOKCOKUCIOTHI.
Hannepokcuapl. O30HU B

16. VIl A noarpynna.

OO6mras xapakrepuctuka noarpynmbsl. CtpoeHue aTtomoB. M3mMeHeHHME aTOMHBIX PaJInyCOB,
MOHU3ALMOHHBIX IMOTEHUUAJIOB, CPOJACTBA K 3JEKTPOHY U 3JIEKTPOOTPULATEIBHOCTH 3JIEMEHTOB B
noarpymnme. CTeneHb OKUCIICHUs. XapaKTep XUMHUSCKUX CBs3el B coequHeHmsX. OcobeHHocTH ropa.
[Ipu3Haku METaNIMYHOCTH Y MOJA.

@top. Haxoxnenue B mnpupone. Ilonyuenune B cBoOoaHOM coctosHuH. PDusnueckue u
XxuMuueckue cporictpa. [Ipumenenue.

[Tomyaenne wu cBoiictBa (ropuma Bomopona. DropoBomopomHas Kuciota. Dropuabsl u
ruapodtopunsl. CoenuHenuss ¢ropa c¢ Hemetamiamu. OpraHuyeckue MPOU3BOJHBIE (TOpa.
[Ipumenenue mpou3BOAHBIX (TOpA.

Xaop. [Ipuponusie coenunenus. [lonydyenue B cBoGomHOM Buae. PU3NYECKUE U XUMUYECKUE
cBoiictBa. [Ipumenenue.

Xnopun Bogopoaa. ComnsiHas KUCIOTa. XJIOPUIBL.

Kucnoponusie coemunenus xsopa. Okcuabl xjopa. dusnueckne W XUMHYECKHE CBOMCTBA.
IIpumeHeHue.

XJOpHOBATUCTAsA, XJIOPUCTas, XJOpHOBAaTas, XJOpHAas KUCIOTHI W uX coiu. [lomyuenwue,
YCTOMUYMBOCTb, KUCIIOTHBIE, OKUCIUTEIbHBIE CBOMCTBA. [[puMeHeHue.

OnemeHThl mnoarpynnbel Opoma. Haxoxaenne B mnpupone. Ilonmyuenue. ®usnueckue Hu
xumuueckue cporctBa. [Ipumenenue. Coegunenus ¢ BopoponoMm. Ilomyuenue. BoccranoBuTenbHas
AKTUBHOCTb, KHCIIOTHBIE CBOMCTBA. ['asiorenuibl. [lonuranoreHumbl.

Oxkcuapl. YcToOMUMBOCTh. OTHOIIEHUE K KUCIOTaM M IIET0YaAM.

Kucnoponconepxamue kucinotel. bpomHoBatuctas, OpomHOBaTasi, OpOMHas KHCJIOTHI.
HonHoBaTucTast, MOAHOBATas, WMOJHAs KHUCIOTHL. AMQOTEPHOCTh HOMHOBATHCTON KuCIOThL. Comu
KHCJIOPOJICOACpKAIIMX KHUCHOT. CpaBHUTENbHAs YCTOWYMBOCTh, OKHCIHUTENbHAs CIIOCOOHOCTh U
KHCTIOTHBIE CBOMCTBA KUCIOPOICOAEPKAIINX KUCIOT OpoMa, H0/1a U acTara.

Mexragonnaele coefuHEHUS. Y CTOHMYNBOCTEL. OTHOIIIEHHE K BOJIE.

17. VI A moarpynma.

OO6mrast xapaktepuctuka osnemMeHToB. CTpoeHue artoma. V3MeHeHWE AaTOMHBIX paauyCoB,
MOHU3ALMOHHBIX MOTEHLIHUAJIOB, CPOJCTBA K AJEKTPOHY U 3JIEKTPOOTPUUATEIHHOCTH 3JIEMEHTOB IO
noarpymnme. CTereHn OKUCICHUST aTOMOB 3JieMeHTOB. OOpa3oBaHue 1ienei, KOMIUJIEKCHBIX COSUHEHUH.

Cepa. Haxoxnenue B mnpupoxe. Ilonmyuenne, @Pusznueckue CBOWCTBA. AJUIOTPOIHbBIE
Moaudukanuu. XuMH4IecKkrue cBoicTa. [Ipumenenue.

Cynbdun Bomopona, monyueHue u cBoiictBa. [lomucynshuasl Bomopona. Cynbdumsl,
TUAPOCYIbPUABI U TOMUCYIbGu b [[puMeHeHe B XUMHUYECKOM aHAIIN3E.

Oxkcup cepsl. [Tonyuenue. Ctpoenue mosnekysn. @usnyeckre U XUMUYECKHUE CBOMCTBA.

Kucnoponconepxkamue kucnotel. CynbdokcunoBas kucinota. Ponramut. CepHucras KUCIOTA.
Tayromepusi.  [lomyduenune.  OKHCIUTENbHO—BOCCTAHOBUTENbHbIE  cBoiicTBa.  Cynb(QUTBI  H
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runpocyiabGurel. CepHas kucnota. [lonyyenne. @usnueckue 1 XUMHUYECKUE CBOWCTBA pa30aBIeHHON U
KOHLICHTPUPOBAaHHOM  KUCIOTBL. POnb cepHOM KHUCIOTBI B XUMHUYECKOH IPOMBILIIEHHOCTH.
MounoHazcepHas kuciaora. OKUCIUTEIbHbIE CBOMCTBA.

Tuocepuucras kucinora. TuocepHas kuciaora u THOCYIb(aTel. [lomydyenue, CBOHCTBa,
npuMmenenue. Jlutuonucras kucinora. Jutwonutel. Ilupoceprmcras kucnora. I[lupocynbdurer.
[Tupocepnas kucnora. [Tupocynwdarel. Hancepnas kucnora. [lepcynsdarel. Ix cBoiicTa.

[TonnTHOHOBBIE KUCIIOTHI U UX cOJU. CTpOEHUE MOJIEKYH. Y CTOMYUBOCTb.

["anorenuast ceprl. @Topua cepsl (V1), crpoenue. [IpuanHbl XMMHUYECKOI HHEPTHOCTH.

OxcoranoreHuIbl cepbl. XJIOPUCTBIA THOHWI. XJIOPUCTHIN cynbdypuit. [lomydenue. I'uaponus.
XnopcynbhoHoBas kucioTa. ['uaponus.

OnemeHThl noAarpynnbl ceneHa. Haxoxnenue B mnpupoge. Ilomyuenuwe. dusmueckue u
XUMUYECKHe cBoicTBa. [Ipumenenue.

Coemunenus ¢ BomopomoMm.  CeneHHUIbI, TEUIYPHABI, TOJOHHABL. Y CTOWYUBOCTD,
BOCCTAHOBUTEJIbHBIE M KHUCJIOTHbIE CBOMcCTBAa. Oxcuapl. OKHUCIUTEIbHO—BOCCTAHOBUTENIBHBIE U
KHUCIIOTHBIE CBoicTBa. Kuciopoaconepxaiiyue KUCIOTBI: CEJIEHUCTas U TEJUTypUCTasi, CEJIEHOBas U
TEJULYypOBasi, OpTOTEITypoBasi. KHUCIIOTHBIE U OKHCIUTENbHBIE CBOMCTBA. COJIH.

18. V A nonprynmna.

OOmas xapakrepuctuka mnonarpynmel. CTpoeHune aromoB. M3MeHeHHe aTOMHBIX W HOHHBIX
paanycoB, HOHU3ALMOHHBIX MOTEHIIUATOB, CPOJICTBA K AJNEKTPOHY 3JEMEHTOB B moarpymme. CTeneHu
okucnenus. Azor. Haxoxnenne B mpupozge. Ilomyuenune. dusnueckne MU XUMHUECKHE CBOMCTBA.
[Tpumenenue. CoenuHenus a3oTa ¢ BoAOpogoM. AMMmuak. CTpoeHrne MoJeKysibl. MeToAbl MOTy4YeHHUs.
CBoiicTBa M MPUMEHEHHE >KHMJKOIO aMMMaka. XHUMUYecKue CcBoMcTBa. OKHCIEHHME aMMHaKa.
3aMelieHue BOAOPOAAa B aMMHUake. AMUAbI, UMHJIbI, HUTpHUIBL. [mapokcus ammonus. Peakuuun
NPUCOCTMHEHUSI aMMHaKa. | uapa3uH, a30THCTOBOAOPOAHAs KUCIOTa, THApoKcwiamMuH. [lomydenwe,
CTpOEHUE, CBOICTBA, MPUMEHEHHUE U BaXKHEUIIINE IPOM3BOIHBIE 3TUX COCTUHEHUH.

Oxcugpl azota. Okcun azora (l). Oxcup azora (Il). Ilomyuenme. CrpoeHune MOJIEKYIBI.
Xumunueckue cpoiictBa. Oxcua aszora (lll). Oxcua azora (IV), momyuenue, cTpoeHue, CBOHCTBA.
Humepuzanus okcupaa azota (1V). Ilomyuenne. CBoiicTsa.

AzotHas kucnota. [Tonydenne. CTpoeHue MoneKylbl 1 HUTpaT — noHa. ColicTBa. [Ipumenenue.
HuTtpaTs! 1 uX TepMuYecKast yCTOMYUBOCTh. A30THBIE YAOOPEHHS.

Azotucras kucnora. [Tonyuenue. CoiictBa. HUTpuThl. A30THOBaTHCTas! KUCIIOTA.

®docdop. Haxoxnenune B mpupoze. [lomyueHue B cBOOOIHOM coCTOSSHUH. Du3znyeckue u
xumuyeckne cBoiictBa. Ilpumenenne. Coemunenus ¢ocdopa ¢ BomoponoMm. Pocoun. Pasnuuus B
cBoiicTBax ammuaka u gpochuna. ochusl.

Coenunenus ¢pocdopa c ranoreHamu. OxcoranoreHu sl pocdopa. I'maponus.

Okcumpt  ¢ocpopa (Il umw V). Crpoenne wmonekyn. Ilomydenme.  CBoiicTBa.
Kucnopoaconepxkamue kucnotsl pocdopa (V). Opro-, nmupo- u MetadhocPopHble KUCIOTHI U UX COJH.
Crtpoenne dhochopubix kucaot u pocdartos. [Tomudocdater. Dochopubie ynoOpeHHs.

Kucnoponconepxkamue xkucnotel ¢docdopa (lll). Docdopucteie kucnorsl u  (HocHUTHL
®ochopHoBaTucTas KUCIOTA U TUTO(POCHUTHI.

DeMeHThl NOArPYNNbl Mbllibsika. Haxoxaenue mplibsika B mpupoje. [lonyyenue B cBoO0IHOM
COCTOSIHUH. AJITOTpOonHbIe MOAuUKauu. Ou3ndeckue U XuMudecknue cBoricta. [I[pumenenue.

CoenuHenus: ¢ BOJIOpoJIoM. M3MeHeHHe CBOWCTB BOAOPOAHBIX COCIMHEHUH B Psily aMMHMaK —
BUCMYT. APCEHUIbI, aHTUMOHU/IBI 1 BUCMYTH/IBL.

Oxcunpl. Ilomydenue, cBoiicTBa. ['mapokcuisl. KHCIOTHO—OCHOBHBIE U OKHCIHUTEIBHO—
BOCCTAaHOBUTEIIbHBIC CBOWCTBA. APCEHUTHI, APCEHATHI, AHTUMOHHUTHI, aHTUMOHATHI, BACMYTaTHI.

Cynbpouasl. PactBopumocTs. THOCOIN MBIIIBSAKA U CYPBMBI.
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19. IV A noarpymnma.

OOmast xapakTepucTuka sjaeMeHTOB. CTpoeHue aToMmoB. lI3MeHeHHe aTOMHBIX paJuycoB,
MOHM3ALMOHHBIX IOTEHUUAIOB M 3JIEKTPOOTPULATEIBHOCTH 3JIEMEHTOB 10 mnoxarpymme. CreneHu
OKHMCJICHMsSI aTOMOB JJIEMEHTOB. VI3MEHEHHEe MEeTaNIM4ecKoro M HEeMEeTaJUIMYECKOro XapakTepa
3JIEMEHTOB B MOATPYIIIIE.

Yruepoa. Haxoxnaenue B mpupone. Pusnueckue CBOMCTBA. AJUIOTPONHBIE MOIU(DHUKAIUN.
HckyccTBeHHBbIN aiMa3. AKTUBUPOBAaHHBIN yrojib. XUMUUecKkue cBoiicTBa. [Ipumenenue.

[Ipocreiinye coeAMHEHUS C BOJAOPOIOM: METaH, TUJICH, alleTUJICH.

KapOuas! metamnos, ux kinaccudukanus. [Ippumenenue kapouaos.

CoenuHeHus yriieposa ¢ rajioreHamu. YeTblpEXXIopUcThli yriiepoa. OToprponu3BOAHBIE.

Cepoyriepoa. TuoyronpHasi KUCJIOTa U THOKAPOOHATHI.

Coenunenus yriepoaa ¢ a3otoM. Junuan. [luanucTsiit BOKOpoa, CHHUIIbHAS KUCIIOTA, IPOCThIE
U KOMIUIEKCHble IuaHuabl. [luaHoBBIE, LMaHypoBas, UW30LMAHOBAas U TIpeMydas KHUCIOTHI.
PonanucToBo10poJHASE KUCIOTA U €€ COJu.

Oxkcuabl  yraepoma. Oxcua  yriepona (ll). BoccranoButenbHbie cBoicTBa.  Peakimst
npucoeguHenus. docred. KapOoHMIIBI METAIOB.

Oxcup yriepona (1V). YronsHas kuciora u €€ conu. KapOoHatsl 1 ruipokapOOHATEHI.

Kpemuuii. Haxoxnenue B mpupope. IlomydeHue B cBOOOJHOM cocTosiHUM. DHU3MUECKUE U
XHMHYECKHE cBOMCTBA. [Ipumenenue.

Coenunenus ¢ BonoponoM. CtpoeHue, crocoObl moiydeHus. YcroiunBocTs. CHIMLUABI, UX
IIPUMEHEHUE.

Coenunenus c rasiorenamu. KpemuegpropucroBogopoaHas kuciaora. @ropcunukarsl. CUIOKCaH.
CHWJIMKOHBI.

Kucnopoaconepxamue coenunenus. Oxcun kpemuus (IV). Ilomumopousm. Kpemuesbie
kucaotThl. Cunnkatsl. [IpupoaHble CUITMKAThI, aTFOMOCUIIUKAThI. VICKyCCTBEHHBIE CHIIUKATBHI.

OneMeHTbl moArpynnsl repManus. Haxoxxnenue B mnpupone. Ilomydenue B cBoOOAHOM
coctosgsHnM. dusnyeckne u XuMHU4eckue cBorcTBa. IIpumenenue.

Coenunenns ¢ BonopoaoM. [lonyyenue. ¥ cToHunBOCTD.

lanorenuast snementoB (I, 1V). VYcroiuumBocts. I'maponus. KommnekcoobpazoBanue.
IIpumeHeHue.

Coenunenus ¢ cepoil. TuocoennHenus repManus U onosa. Kucinopoaconepxaiue coefuHEHUS.
Oxkcwuel snementoB (11, 1V).

Cnoxuble okcupl cBUHIA. Cypuk. KHCIOTHO—OCHOBHBIE U OKUCIUTEIbHO—BOCCTAHOBUTEIIbHbIE
CBOICTBA OKCU/IOB.

I'unpoxcuner 3nementos (I, 1V). Ux ycroitunBocts. KnCI0THO—OCHOBHBIE U OKUCIMTEIHHO—
BOCCTaHOBUTENbHBIE cBoWcTBa. Comu ruapokcunoB 3nementoB (Il, 1V) B xaTHOHHONH M aHMOHHOMN
dopmax. ['mapokcocomnu.

I'epmanuThl U repMaHaThl. CTaHHUTHI U CTaHHATHI. [ITIOMOUTEI U TITIOMOATHI.

20. 1l. A moxarpynmna.

OO6mrast xapakTepucThKa 3jieMeHTOB. CTpoeHue aTomMoB. V3MeHEHHWE aTOMHBIX PAJNYyCOB H
MOHU3ALMOHHBIX MMOTEHIUAIoB B rpymne. CTeneHUu OKHUCIEHMsS. XapaKTep XUMUYECKUX CBS3€H B
COCTMHEHUSX.

Bop. Haxoxnenue B mpupone. [lonydenue B cBoOOgHOM BHjae. Du3MUecKne U XUMUYECKUE
cBorictBa. [Ipumenenue.

BopoBomopoasr (6opansl). CTpoeHHe, MoNydeHHEe U CBoiicTBa. boporuapuasl U OOpHIBI
METAaJIJIOB.

bopason. bopoyrneposl.
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Kucnoponcoaepxamue coequHerust 6opa. bopHbie KHCIOTH U ux coiu. bypa.

Amomunuii. Haxoxxnenue B mnpupone. Ilomydenme B cBoOogHOoM Buue. Dusmyeckue u
XHMHYECKHE cBOMCTBA. [Ipumenenue.

Oxcun u ruapokcun amomuHus. Conu aqlOMUHUS B KaTHOHHOW W aHUOHHOW (dopMmax.
Kommiekcabie coequnenust. J{Boitabie conu. ['uapu antoMuHus, aTtOMOTHAPUT JTUTHS.

DnemeHThl noarpynnbl ramims. Haxoxnenue B mpupone. Ilomydenue B cBOOOJHOM BHUIIE.
dusnyecKkue 1 XuMu4deckue cBoictpa. [Ipumenenue.

Oxcunpl ranus, uaaust, Tamms (11, 1).

Oxkcua rammms (I). Tuapokcuast snementoB (ll). Mx ycroitunBocts. KucinorHo—ocHOBHBIE
csoiictBa. Comnu rayums, waaus, tamius (11).

I'mppokeun tammusa (). Comm Tammus (). OKuCIUTEILHO—BOCCTaHOBUTENIBHBIE CBOMCTBA
coemunenuii Tammus (1) u (11).

21. Il A moarpymma.

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB.

bepwinuii. Haxoxnenue B mnpupone. Ilomyuenme B cBoOoanom Buae. dDusnueckue u
xuMuyeckue cBoictBa. [lpumenenue. ['mapua Oepwinuss. OkcUl W THUAPOKCUI Oepuwiuivs, UX
amdotepHocTb. Conu Oepusuins B KATHOHHOW U aHMOHHOM popmax.

Marnuii. Haxoxxaenue B npupose. [lomydenue B cBobogHoM Buae. Puznveckne U XUMHUECKUE
cBoicTBa. ['mapun maraus. Oxkeua u ruapokcua. OCHOBHBIE COJIM MarHus. MarHe3uanbHbId IIEMEHT.
IIpuMeHeHne Maruus U ero COeIMHEHUM.

DneMeHThl moArpymnmnsl kanbliusg. Haxoxnaenue B mpupope. [lonydenue B cBOOOIHOM BHIE.
®uznyeckue U xuMmuyeckue coictBa. [lpumenenue. I'mapuael. YcroitunBocTs. OTHOILIEHUE K BOJE.
BoccranoBurenbshble cBoiicTBa. Okcupl. Ilepokcuasl. 'mapokcunsl. Naménas n HerameéHas U3BECTb.
Comu. Xnopuasl, HUTpaThl, CyibdaTel, kKapOoHaTel. KapOoHaT u ruapokapOboHar kanbius. JKECTKOCTh
BO/IbI, METO/BI €€ ycTpaHeHus. LlemeHT.

22. | A moarpymmna.

OO6m1as XxapakTepuCcTUKa MOTPYIIIBI MIETOYHBIX METAJIJIOB.

Jlutuii. Haxoxxnenune B mpupone. [lonydenne B cBoOoaHOM Buae. Pusnueckue U XMMHUECKHE
cpoiictBa. [Ipumenenune. ['mapun nmutua. Hutpun nutus. Oxcua u nepokeus. ['mapokcua. Conu autus.

Hatpuii. Haxoxnenue B mpupose. [lonydenne B cBoOoHOM Buie. Duznueckne U XUMHUECKHE
cpoiictBa. Ilpumenenue. I'mapun Hatpus. Oxcup u mepokcun. [miapokcun. Meroabl modydeHHs.
[Ipumenenue. Conu. Cona KalblIMHUPOBAaHHAS U NUTheBast. MeToabl nonydenus. [lpumenenue.

DJnieMeHTHl noArpynmnbl kanus. Haxoxaenue B mpupojne. [lomydeHume B CBOOOJHOM BHJE.
®usnueckue n xumuyeckue cpoiicta. [Ipumenenue. ['mapunbel. Oxcunpl. [lepokcuasl. Hannepokcuasl.
O3zonugel. ['mapokcuast. Comu.

23. VIII A noarpynma.

OOmast xapakrtepucTuka syeMeHTOB. CTpoeHHe aTOMOB. MI3MeHeHHEe aTOMHBIX PaJAUYCOB U
MOHM3AIMOHHBIX MOTEHUUAIoB B mnoarpymnme. [lpuumHbl Xumudeckoi wuHepTHOCTH. Dusmueckue
cBoiictBa. llpumeHenme. Xumudeckue coenuHeHus. PrTopuabl KCEHOHA, KpunToHa. [‘maponus
dTopunos. Kucinopoconep:xaiiie coeAMHEHUsI KCEHOHA. XUMHUS pajIoHa.

24. 001123 XapaKTEPUCTUKA MEPEXOIHBIX AJIEMEHTOB.
Crpoenue atomoB. M3MeHeHHME aTOMHBIX pagUyCOB W HOHU3ALMOHHBIX MMOTEHIMAIOB 10
rpynmnaM W miepuonaM. CTeneHb OKHCICHHS aTOMOB OJJIEMEHTOB B coeauHeHusx. [IpuMeHeHue
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YCTOWYMBOCTH BBICIIMX CTEMEeHEH okuciaeHus 1o rpymmaM. OCOOCHHOCTH W3MEHEHHSI CBOWCTB
3JIEMEHTOB IO IPYIIIAM 10 CPABHEHUIO C P-3JIEMEHTaMHU.

Xapaktep XUMHUYECKUX CBsi3el B coelnHEHMsIX. CKIOHHOCTh K OOpa3oBaHUIO KAaTUOHHOM U
aHUOHHOU (HOpM, K 00pa30BaHHIO KOMIUICKCHBIX COCAMHEHUH. MI3MeHeHne XUMHUECKON akTUBHOCTH -
SJIEMEHTOB IO TpymmnaMm U mnepuojaMm. KHCIOTHO—OCHOBHBIC CBOMCTBAa THAPOKCHIOB O-3JIEMCHTOB B
Pa3HbIX BAJIEHTHBIX COCTOSIHUSX UX aTOMOB.

25. 11 b moarpynma.
OO11ast XapaKTEpPUCTUKA 3JIEMEHTOB. BO3MOKHOCTh OTHECCHUS ITUHKA, KaIMUs ¥ PTYTH K d- 1 S-
JJeMeHTaM. 3MeHeHHue aTOMHBIX PaJWyCOB M HMOHHM3AI[MOHHBIX IMOTCHIMAIOB B rpymme. CTeneHH

okucnenus. Mon Hg 2+2. XapakTep XMMUYECKUX CBA3EH B COCIMHECHUAX.

Haxoxnenne B mpupoze. [lonydenue B cBo6oHOM Bue. Pusnyeckre 1 XUMUYECKHAE CBOKCTBA.
[Ipumenenue.

Oxcuapl nuHka, kagmus ¥ prytu (1). KucioTHo—ocHOBHbIE CBONCTBA OKCH/IOB.

I'mapokcunpl nMHKA U KagMmus. KucioTHO—OCHOBHBIE CBOMCTBA THIPOKCHIOB.

Comu. Conu 1MHKAa M KaJMUs B KaTMOHHOW M aHuOHHON (opmax. Comu prytu (1) u (Il).
HucnponopuuonupoBanue coneit pryru (l). 'maponus conedt unmHka, Kagmus, pTyTH. [asoreHunbl.
Hutpatsl. Cynb(uasl, IMHKATHI, KaMaThI.

KommuiekcHble coequHeHNs. AMMUAa4YHbIe, [IMAHUIHBIE, TAJIOTEHUAHBIE KOMILIEKCHI.

26. | b noarpynmna.

O6mas xapakrepuctuka 3nemeHToB. Haxoxnenue B npupose. Ilonyuenue B cBOOOIHOM BHJIE.
Ouznyeckue U XuMU4ecKre cBoicTBa. [I[pumeHenne MeTanios.

Coenunenus snemeHToB (). OKCUABL, THUIPOKCUIBI, COJIM, KOMIUJIEKCHBIE COEIUHEHUS.
Y cTOHYMBOCTD JMCTIPONOPILIMOHUPOBAHHS. OKHUCINUTENBHO—BOCCTAHOBUTENIbHBIE CBOMCTBA.
[Ipumenenue rajoreHUA0B cepedpa B Gpororpadumu.

Coenunenus saementoB (). Oxcuapl, ruapokcunsl, conu. Kymputel. KomriuiekcHble
COCMHEHUSI.

Coenunenus snementoB (l11). Oxcuapl u ruapokcuasl. Aypartbl. 30J10TOXIOPUCTOBOJOPOIHAS
kucinota. Comu. KoMruiekcHbIe coeIMHEHUS!.

27. V1 b moarpymma.

[Moarpynmna »xene3a. O01as XxapakTepuCcTUKA JIEMEHTOB MOATPYNIbl. Haxoxenue B mpupoe.
[Tomyyenue B cBOOOHOM COCTOSIHMU. Pa3jienenre miaTuHOBBIX MeTauioB. OU3NYECKHE U XUMHUYECKUE
cpoiictBa. CrutaBsbl xene3a. UyryH. Crans. [Ipumenenue.

Coenunenus snemeHToB (0). KapOoHuIIbI sxene3a, pyTeHHs, OCMUS.

Coenunenus osnementoB (Il1). Oxcunm u  ruapokcua xene3a. KHCIOTHO—OCHOBHBIE U
OKHCIIUTEIbHO—BOCCTAaHOBUTENBHBIE CcBOMCTBA. Conn kenme3a. KOMIUIEKCHBIE COEAMHEHUsS JKemes3a,
PYTEHHS U OCMHUSI.

Coenunenus anemeHToB (ll1). Oxcuapl w THApOKCHUIBI kene3a. KHCIOTHO—OCHOBHBIE H
OKUCIUTEIbHO—BOCCTaHOBUTENbHBIE CBOMCTBA. Conu. KomIuiekcHble coeTuHEHNUS.

Coenunenus smementoB (1V). Okcuabl u ruapokcuasl pyrenust u ocmusi. Okcodeppatst (1V).
KommuiekcHbie coegHEHUSI.

Coenunenus snemenToB (V). deppaTel, pyTeHaThl, OCMaTHI.

Coenunenus pyrerust (V1) u ocmus (VIII). Oxcnapl. KucioTHO—0CHOBHBIE U OKHCTUTEEHO—
BOCCTAaHOBUTEIHHBIC CBOMCTBA.

[Moarpynna koOambra. OOmIas XapakTepHCTHKAa OJJIEMEHTOB MOATpymmbl. HaxoxiaeHwe B
npupojie kodanpra. Pu3ndeckue U XUMHIeckue cBoicTra. [Ipumenenue.
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Coennnenus memMeHToB (0). KapOoHUITBI KOOANIbTA, POIUS, UPHIUSL.

Coenunenus kobanbta (I1). Oxenn u ruapokcun. Conu. KommiekcHbie cOeTMHEHNUS.

Coenunenus anemeHToB (l11). Oxcnapl u rugpokcnapl. Conu. KommiekcHble COEMHEHMS.

Coenunenus snemeHToB (1V). Oxkcuapl U THAPOKCH B, KOMIUIEKCHBIE COSMHEHUS.

Coenunenus siemeHToB (V). [Nanorennasl. @ropuast poaus (V1) u upunus (V).

[Moarpynma Hukens. O0mas xapakTeprucTHKa 3JIE€MEHTOB MOATrpynmbl. Haxoxaenue B nmpupo/e.
[Tomyuenue HUKeNs B CBOOOAHOM cocTossHMH. DHU3NYECKHE W XUMHUYECKHUE CBOWCTBA 3JIEMEHTOB.
[Ipumenenue.

Coenunenus snemenToB (0). Kapoonunsl. Lnanusr.

Coenunenus sneMeHToB (I1). Oxcuapl, ruapokcubl. KucaioTHO—OCHOBHBIE W OKHCIUTEIBHO—
BOCCTaHOBUTEIbHBIE cBO¥cTBA. Coyn. KoMIIIeKCHBIE COSUHEHMS.

Coemunenus anemeHToB (I11). Okcuapl ¥ THAPOKCHUIBI HUKENS W IUIaTHHBIL. KoMILIEKCHBIC
COCUHEHMSI.

Coenunenus sneMeHToB (1V). KomriuiekcHble coenuHeHUs TiaTHHBL. COEIMHEHHS IUTATHHBI

(V).

28. VIl b moarpynma.

OO6miass xapakTepucTuka s31eMeHTOB. Haxoxxaenue B mpupojne. [lomydenue B cBOOOAHOM
cocTtositHnM. PU3nUecKue U XUMUYECKHE CBOMCTBA. [[puMeHnenue.

Coenunenus snementoB (0). KapooHusb.

Coemunenus snementoB (I, 11, 1V, V, VI, VII). Okcunpl, runpokcuasl. Conu. KomriekcHbie
coenrHeHHs. Y CTOHYNBOCTh. KHCIOTHO—OCHOBHEIE M OKUCIUTEILHO—BOCCTAHOBUTEILHBIE CBOMCTBA.

29. VI b noarpynmna.

OO6mass xapaxkrtepuctuka s3iaemMeHTOB. Haxoxnenue B mnpupoge. Ilomyuenue B cBOOOAHOM
cocrosaHuu. Puznyeckue U XuMU4Yeckue cBoiictra. [Ipumenenue.

Coenunenus snemeHToB (0). KapOoHusr.

Coenunenust snementoB (I1). Okcua W THAPOKCHA XpoMa M UX MPOM3BOAHBIE. KHCIOTHO—
OCHOBHBIE U OKUCIIUTEIbHO—BOCCTAHOBUTENBHbBIE CBOWCTBA.

Coenunenns »snementoB (llI). Oxenng w  ruzgpokens xpoma. KHCIOTHO—OCHOBHBIE |
OKHUCJIUTEIbHO—BOCCTaHOBUTENbHBIE cBolicTBa. Comu xpoma (I1l) B anroHHON M KaTMOHHOM (hopmax.
KommiekcHble coeinHeHMs.

Coenunenus anemeHTOB (V). Oxcuapl. XpoMoBBIE€ KHCIOTHI U UX COJIU. MONHO/IEHOBBIE U
BOJIb()PAMOBBIE KHUCIOTBI MU UX COJH. KHCIOTHO—OCHOBHBIE M OKHCIHUTEIbHO—BOCCTAaHOBUTEIbHBIE
cBoiicTBa. VI30MONMKHUCIOTHI U TeTEPONOJUKUCIOTH BoJb(pama u MonuOaeHa. OKcCoranoreHuibl
BOJIb()paMa 1 MOJINO1eHa.

30. V b nmoarpynma.

O6mmas xapaktepucTtuka 3nemMeHToB. Haxoxnenue B npupoje. Ilonyuenue B cBOOOIHOM BHJIE.
dusnyeckue 1 XuMuueckue cBoictra. [Ipumenenue.

Coenunenus Banagus (0). Kap6oHubl.

Coenunenns Banaaus (I1). Oxcun u ruapoxcun Banaaus. Comu Bananus (11).

Coenunenus anementoB (l11). Oxkcun u rugpoxkcua Banamus. Comm BaHamus. [ amoreHubI
HUOOUs U TaHTana. KoMIIeKCHbIe COeTUHEHUS.

Coenunenus snemeHToB (1V). Oxcuapl u ruapokcuasl. Conu. KoMIiekcHbIe COSTUHEHHS.

Coenunenus snemeHToB (V). Oxcuabl u ruapokcunabl. Bananatel. [lonuBanagaTel, HHOOATHI,
TaHTaJaThl. ['aJIOreHNIbI, OKCOTaTIOTCHU/IBI.
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31. IV b noarpymma.

OO6mas xapakTepucTuka 3yieMeHToB. Haxoxxnenue B npupoje. [lomydenue B cBOOOIHOM BHJIC.
Pu3nyecKue 1 XuMU4YecKue cBoiicTa. [Ipumenenue.

Coenunenus 3nemeHToB (I1). Oxenn u ruapokcuT TUTaHa. ['aJoreHuIb.

Coenunenus snemeHToB (l11). Oxcun u ruapokcun tutana. Conu B KaTUOHHOM M aHMOHHOM
dopmax. ["amorennapl. KommiekcHbIE COSTUHEHHUS.

Coenunenus snemeHToB (IV). Oxcuabl W TUAPOKCHABL. TUTaHATHI, LUPKOHATHI, TagHATHI.
lamorennapl. ['maponmu3 ramoreHuaoB. OxcoranoreHuapl. CoeIWHEHHs] TUTaHWIA, ITUPKOHMIIA,
radHuIa.

32. 11l b moarpymnna.

OOmas xapakTepucTuka 3jieMeHTOB. HaxokneHue snemeHToB B mpupone. [lomyuenue B
cBoOOAHOM Buje. Pusznyeckue M XuUMHUYecKue cBoicTBa. [IpumeHenue. OKCHABI U THAPOKCHUBI.
M3MeHeHne KUCI0THO—OCHOBHBIX CBOMCTB T'MAPOKCUIOB B PAAY CKaHAMM — akTuHui. Coiu.

Jlantanounsl. Crpoenue aromoB. JlantaHouiHoe cxxatue. Haxoxnenue B npupone. [lonyuenue
B CBOOOJHOM cocTosiHuM. Pa3genenue naHtaHoujoB. Pusnmyeckue, XUMHYECKHE CBOMCTBA.
IIpumeHeHue.

Oxcuppl. ['mapokcunsl. M3MeHeHne KUCIOTHO—OCHOBHBIX CBOWCTB B PsIly THAPOKCHIOB LIEpUS —
moterus. Conu. CoenuHeHus Lepus, npaseoauma, Tepousi, Heonuma, aucnposus (IV), camapus,
eBponusi, Tyaus U utrepous (11).

AxtuHouabl. CtpoeHue aromoB. CTENeHb OKUCIEHMsS aTOMOB 3j1eMeHTOB. CorocTaBieHHe
CBOWCTB JIAaHTAaHOU/I0B M akTMHOM0B. Haxoxnenue snemeHToB B npupoje. [lonyuenue B cBO6OAHOM
coctosiHuU. McKycCcTBEHHOE MOJIydeHHnEe aKTUHOUI0B. PH3HUecKue U XUMUYECKUE CBOWCTBA.

Coenunenns topus. Okeup u ruapokcua. I'amorenuast. Conu.

Coenunenus npotaktunusa. Oxcua. ['mapokcun. [Namorennapr. Conu.

VYpan. UzotonHeni coctaB. Pasnenenue mzoronosB. OTHOLIEHHE ypaHa K HEMeETalllaM, BOJE,
kucinotaM. ['uapua. Oxcunsl. ['uapokcuasl. Ypanatel. CoenuHenus ypanuia. [ anioreHumb.

Hentynuii. [Inytonuii. Amepunuii. [lonydenue. Okcuipl, ruipokcunbl. ['atoreHnsl.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
[Ipu peanuzamuu mucuumuiiHbl  «Heopranwdeckass XUMHS» HCIOJIB3YIOTCS  CIICTYIOIINE

o0Opa3oBaTeNbHbIe TEXHOJIOTHU:

- peﬁTHHFOBafl TEXHOJIOI'UA,

- TEXHOJIOTHUS Pa3BUTHSI KPUTUUECKOTO MBIILJICHNUS;

- TEXHOJIOTUSl y4eOHOM THCKYCCUH;

- rpynmnoBast paboTa.

NudopmaninonHbie TEXHOJOTUM, WCIOJb3yeMble TPU OCYIIECTBICHUU 00pa30oBaTEIHLHOTO
npoiiecca 1o AUCHUIINHE:

- TEXHOJIOTUH CMEUIaHHOI'O 06y‘IeHI/I5[.

6. YueOHO-MeTOAHYECKOe O0ecTieYeHne CAaMOCTOSITeIbHOM PadoThl 00Y4YaIOLIUXCS

CamocrodTenbHas paboTa CTyJ€HTOB HallpaBlieHa Ha YIiyOJIEHHOE CaMOCTOSTENIbHOE U3yUeHHE
OTJIENbHBIX Pa3/esioB U TeM paboueit mporpammbl. CamocTosiTenbHas paboTa CTyIEHTOB MPOXOAUT B
dopme HU3ydeHHs TEOPETHUECKOro MaTrepuania (JeKIui, peKOMEHJOBaHHON JIUTEpaTyphl, B TOM YHCIIE U
CaMOCTOSTENIFHOTO TIOMCKa MaTepHaloB B TJ00aibHOM cetH, Bkitodas DBC). K camocTosTenbHOi
paboTe OTHOCUTCS TaKkXe MOATOTOBKA K JaOOPAaTOPHBIM 3aHATUSAM C HMCIIOJIb30BAaHHEM METOJUYECKUX
YKa3aHUH, pacIioyIoKeHHbIX Ha caiite 6ubmuoreku UBI'Y (snexTponHas 6ubnuoreka):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/sirbu 2013.htm/view



http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/sirbu_2013.htm/view
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7. XapakTepHCTHKA OLEHOYHBIX CPEICTB /UIA TEeKYIIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOUHOI aTTecTAlMU 00yUYaIOIMXCS N0 JUCHUIJINHE

PeTuHTOBBIN KOHTPOJIb KadyecTBa 3HAHMM MO JUCHUIUIMHE B 1-M ceMecTpe 3allaHMpOBaH B
dopme 10 KOHTPOIBHBIX PabOT U 8 TabOpPaTOPHBIX padOT.

PelTHHTOBBIN KOHTPOJbh KayecTBa 3HAHWUW IO TUCIUIUIMHE BO 2-M CEMECTpe 3alUIaHHpPOBaH B
dopme 12 koHTpOIBHBIX padboT 1 11 mabopaTopHBIX padoT.

PeliTuHroBas oleHKa CTYJEHTOB B CEMECTPE CKJIAJBIBACTCS M3 OLEHKU 332 KOHTPOJBHYIO padoTy
(MakcuManbHO 4 6ajuia) U OIICHKH 3a JJA0OpaTOpHYIO padboTy (MakcHUMalIbHO 2 Oasia).

Jlomyck K 2K3aMeHy IOJIy4alOT CTYJCHTbI, HaOpaBmie He MeHee 35 OalioB U IOJHOCTBHIO
BBITMIOJIHUBIIHE Ja00PAaTOPHBIN MPAKTUKYM.

DK3aMEHAIMOHHBI OTBET OICHHMBaeTcs M3 pacdyera B 40 OamioB, KOTOpPBIE CYMMHUPYIOTCS C
OaytamMu, HaOpaHHBIMH 3a ceMecTp (MakcuMaiibHO — 100 perTuHTOBBIX OayioB). Illkama onenku: 50-69
0aJJTOB — «yIOBIETBOPUTEIBHOY, 70-85 OaIIIOB - «XOPOIIOY», BBIIIE 85 OAIIOB — «OTIIMYHOY.

8. YueOHO-MeTOIMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTHHBI
OcHoBHas nTuTeparypa:

1. Heopranudeckas xumus : B 3 T. : y4eOHMK Jiisi cTyAeHTOB BY30B / o pen. 0. JI. TperbsikoBa .—
M. : ACADEMIA, 2004 .— (Bricmiee npodeccuoHanbHoe obOpasosanue) . T. 3, k. 1: Xumus
nepexoHbIX teMeHToB .— 2007 .— 348 ¢ : un .— ISBN 5-7695-2532-0 ((t. 3, k1. 1)) .— ISBN 5-
7695-3020-0 ((t. 3)) .— ISBN 5-7695-1437-X

2. Xumus: (Kypc JCKIIUH U 3aJaHUs JUII CAMOCTOSITEIIBHON pabOTHI CTYACHTOB) : yueOHOE mocodue /
@DenepallbHOE areHTCTBO MO 0OOpa3oBaHMI0, ['ocymapcTBeHHOEe 00pa3oBaTeNbHOE YUPEKICHHE
BICIIET0 MpodeccHoHanbHOro oOpa3oBanus «KasaHCKHIA TOCyJapCTBEHHBIH TEXHOJIOTHYECKUNA
yHuBepcuteT» ; cocT. JI.B. AntoHoBa, E.B. I'yceBa. - Kazans : KI'TY, 2008. - Y. 1. - 125 c. : Tabux.,
cxem. - ISBN  978-5-7882-0567-0 ; To ke  [DnekTpoHHBIA  pecype]. -
http://biblioclub.ru/index.php?page=book&id=258923

3. Jlapuues, T.A. OCHOBBI XMMHU 3JI€MEHTOB : yueOHoe mocooue / T.A. Jlapuues, T.}O. Koxyxosa. -
KemepoBo : KemepoBckuil rocynapctBenHslii yuusepcutet, 2012. - 147 c. - ISBN 978-5-8353-
1515-4 ; To xKe [DnexkTpoHHbII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232759

4. OOmas W HeopraHudeckas XuMHusi : ydeOHO-meTonuueckoe mocooue / H.II. Mudraxosa,
T.IL IlerpoBa, WN.®.Paxmarymimna u ap. ; MunucrepctBo oOpa3oBaHus U Hayku Poccuw,
@®enepalibHOE  TOCYIAapCTBEHHOE  OIOJKETHOE  00pa3oBaTeNbHOE  YUPEXKJIEHUE  BBICIIETO
npogeccuoHaIbHOTO o0pa3oBaHus «Kazancknii HallMOHAJIbHBIN HCCIIEI0BATEIbCKUN
TEXHOJOTHYECKU yHUBepcuTeT» ; noa ped. A.M. Ky3nenos. - Kazanp : U3znarenscteo KHUTY,
2013. - 184 c. : wun., Tabn., cxeM. - bubmmorp. B kH. - ISBN 978-5-7882-1488-7 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=258711

5. OOmas u HeopraHuveckas xumus : ydeOHoe mocobme / B.B. JlenucoB, B.M. TamaHos,
N.A. leancoa, T.W. [IpoBoBo3oBa ; moxa pen. B.B. lenucora, B.M. Tananoma. - PoctoB-n/J] :
®ennkc, 2013. - 576 c. : un., cxem., Tadi. - (Beicuiee oOpazoBanue). - bubnumorp. B kH. - ISBN 978-
5-222-20674-4 ; To xKe [DnexTpoHHBIH pecypc]. -
URL://biblioclub.ru/index.php?page=book&id=271598

6. AmapueB, AWM. OOmas wu Heopranmdyeckas xumus : ydeOHoe mocobme / A.W. Anaphes,
JL.B. lleBuunpina ; MunHucTtepcTBO  oOpa3oBaHuss W Hayku Poccuiickoit  @eneparum,
HoBocubupckuii rocyaapcTBeHHbIN TexHuueckuil yauBepcuteT. - HoBocubupcek : HI'TY, 2015. - Y.
2. Xumus snemeHToB. - 90 c. : Tabmn. - bubmumorp. B kH. - ISBN 978-57782-2738-5 ; To xe
[DnexTponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=438292



http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+4173+RU%5CIvSU%5Cbooks%5C11530%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+4173+RU%5CIvSU%5Cbooks%5C11530%5B1,12%5D+rus
http://biblioclub.ru/index.php?page=book&id=258923
http://biblioclub.ru/index.php?page=book&id=232759
http://biblioclub.ru/index.php?page=book&id=258711
http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=438292
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JononHuTenpHas TuTeparypa:

1. I'pubanoBa, O.B. O6mas u HeopraHuyeckass XUMHs: OMOPHbIE KOHCIEKThI, KOHTPOJbHBIE U
TecToBbIe 3afanus : nocodue / O.B. I'pubanosa. - PoctoB-u//] : ®enukce, 2014. - 191 c. - (AGutypueHT).
- bubmmorp. B kH. - ISBN 978-5-222-22683-4 ; To xe [OnekrpoHnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271508

2. JomnonHuTEeNbHBIE TJaBbl HEOPraHMYECKOW XMMHHM @ YyueOHO-MeToauyeckoe mocodue /
T.IL Ilerposa, H.III. Mudtaxosa, N1.®. Paxmarymimna, T.T. 3unkudeBa ; MuHHCTEpCTBO 00pa30BaHUs
u Hayku Poccun, denepanbHoe rocyjapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
npodeccnoHanbHOTO 00pazoBanus «Ka3zaHCKUN HAIIMOHATBHBIA MCCIEAOBATEILCKUNA TEXHOJIOTHUSCKUN
yHuUBepcutTeT» ; moja pea. A.M. Kysnenos. - Kazanp : U3garenscteo KHUTY, 2015. - 209 c. : tabm. -
bubnuorp. B KH. ; To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428777.

3. MoxoB, A.M. JIaGopaTopHbIii MPAKTHKYM IO HEOPTaHUYECKOW XUMHHU : ydyeOHoe mocodue /
A.N. Moxos, JI.U. lllypsiruna. - Kemeposo : KemepoBckuii rocygapcTBeHHbli yHuBepcutet, 2011. - Y.
1. - 127 c¢. - ISBN 978-5-8353-1181-1 ; To ke [DnekrtponHnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232376

4. Cupuk, C.M. Heopranmueckass xumus : naboparopusiii mnpaktukym / C.M. Cupuk,
T.1O. KoxyxoBa, B.Il. Mopo3oB ; MunucrepctBo o0Opa3oBanus u Hayku PO, ®deaepanbHoe
rOCyJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTelbHOE YUPEKICHHE BBICHIETO MPOQPECCHOHATBHOTO
oOpazoBanusi «KeMmepoBckuil rocygapcTBEHHBbIM yHHBepcuTeT», H.X. Kadempa. - Kemeposo
KemepoBckuii rocynapcrBennbiii yausepcuter, 2014, - Y. 2. - 130 c. : wi. - bubmmorp. B kxH. - ISBN
978-5-8353-1181-1. - ISBN 978-5-8353-1660-1 (Y. 2) ; To xe [DaextponHsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278927

Pecypcel nH(pOpManOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHEeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBareiabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnbnmoTeka onaaitH» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexrponHas oubarorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

[Iporpammuoe obOecniedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢uUCHBIX
nporpamm Microsoft Office, untepuer-6paysep Internet Explorer, Moii yausepcurer.

9. MatepunajbHO-TeXHHYeCKoOe o0ecnedeHue T CIHUTIIHHBI

VY4eOHble ayIUTOPUU:

- JUIA TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUMNA C KOMILJIEKTOM CHEIHMATU3UPOBAHHON y4eOHOM
MeOenn W TEXHUYECKUMH CpEICTBAMH OOYYCHHs, CIYXAIUMH JUIsl TIPEIOCTaBICHUS y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopaTtopusi, ocHarieHHas: 1ab0paTOPHBIM 000PYI0BaHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOSATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeIHAIN3HPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOW TEeXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» u
obecneuenuneM gocryna B DOC.

JleMoHCTpaniMoHHOE 00OpYJOBaHUE W Y4eOHO-HAIIAAHBIE MOCOOUsS JUIS 3aHATHHA JIEKIIMOHHOTO
THUIa, 00ECTIeYnBaIOIMe TEMATUYECKUE WILTIOCTPALIUU: FIEKTPOHHBIE TOCOOUs (ITpe3eHTALINN)


http://biblioclub.ru/index.php?page=book&id=271508
http://biblioclub.ru/index.php?page=book&id=428777
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ABTOp paboueii nporpaMMbl THCHHUILINHBI:
Jo1eHT Kadenpsl pyHIaMEHTATLHON U MPUKIIAIHON XUMHH, TOIEHT, K.X.H. [Teipay J[.®.

[lporpamma paccMOoTpeHa U yTBepKIeHa Ha 3acemaHuu kadeapsl (yHIaMEHTAIbHOM
npukiIagHoi xumun 29 asrycra 2024 r., npotokosa Ne 14.

[Tporpamma oGHOBIIEHA
IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBonurens OI1 /

(mozrvcs)



