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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

Ilenbto ocBoeHust IUCUMIUIMHBI «OOIIas M HeopraHuyecKas XUMMsD SIBJISETCS H3ydeHue
OCHOBHBIX TEOPETHYECKUX TMOHATHHA OOLel XUMHH, CTPYKTYpbl H XHUMHYECKHX CBOICTB
HEOPraHMYECKUX COCIUHCHHMM, HMEIINUX IIPUKIAJHOE 3HA4YCHHE, a TAaKXKE M3YyYEHUE OCHOBHBIX
METO/IOB U CIIOCOOOB CHHTE3a U OYMCTKH HEOPTaHWYECKUX COCIMHEHUH ISl MOATOTOBKHU BBITYCKHUKOB
K Hay4HO-HMCCJIEI0BATENbCKOM paboTe U MIPOU3BOICTBEHHO-TEXHOJIOIMUECKON AEATEIbHOCTH, CBSI3aHHON
C HCIOJIb30BAHUEM HEOPraHWYECKUX MaTEpUANIOB; a TaKXke U1 IOATOTOBKH K JaJbHEHIIEH
NeAArOrnYeCKOU JESATEIBHOCTH.

2. MecTo tucuuninHbl B cTpykType OI1

Huctunnuua «OOmas u  HeOpraHWuYeckas XHUMHS» OTHOCHTCS K 00s3aTelbHOW dYacTu
oOpa3oBaTenbHO# porpammbl. OHa 0a3upyeTcs Ha TEOPSTHYSCKUX OCHOBAaX HEOPTAaHWYECKOW XMMUH, a
TaKk)K€ XUMHH DIIEMEHTOB U WX COEIUHEHHI. YCHelmHOe OCBOSHUE ITaHHOW IUCHUILUIMHBI Oyaer
CIOCOOCTBOBAaTh TOTOBHOCTH CTYJICHTOB K W3YYCHHIO AHAIMTHYSCKOM W (QU3NICCKOW XHUMHH,
XUMHUYECKON TEXHOJOTHH, a TaK)Ke B HAyYHO-HCCIIEOBATENbCKONH paboTe B 00IacTU TEPMOIUHAMUKU
XUMHUYECKUX PEaKIMi, MPOIECCOB KOMIUIEKCOOOpa30BaHMsI B pacTBOpax, a TakkKe TOTOBHOCTU
CTYJEHTOB K MPOXOKJICHUIO TPOU3BOJCTBEHHON MPAKTUKH (IIPEATUIUIOMHON U IEAAroru4eckoi).

CryaeHT, npUCTyHaromuid K U3YyYEHUIO TUCHUIUIUHBI, JOJDKEH o0JafaTh 0a30BbIMU 3HAHUSIMU
HIKOJILHOTO Kypca XMMHUHU, YMEHUEM pellaTh TUIIOBBIC 33/1a4H 110 XUMHHU.

st ocBOGHMSI TaHHOW JUCHUTIIMHBI 00yUYaOIIUICS TOTKEH:

3HaTh: OCHOBHBIE KJIACChl HEOPraHUYECKHUX COCAMHEHUI, UX OCHOBHbIE XMMHUUYECKHE CBOMCTBA;
MMETh OOIIME MPECTaBIECHUS O CTPOCHUHM aTOMOB M MOHOB, lleproanyeckom 3aKoHE, MePUOANIECCKOM
cucteme 3neMeHToB /.M. Mennaeneena;

VYMeTh: TNpOBOAUTH HAIPABICHHBIN TIOUCK, AaHAIU3UPOBATh U pedepupoBaTh YUIEOHYIO
JIUTEepaTypy, BbIpabaThIBaTh Ha OCHOBE €€ pallMOHaJbHOTO aHallM3a CBOK TOUYKY 3pEHHUS IMpH
0OBSICHEHUH SKCIIEPUMEHTATHFHO HAOII0JAEMBIX SIBJIICHU;

HMeTh: HaBBIKAMHM COCTAaBJICHHUS YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB U
peakiuii MOHHOrO OOMEHa, THAPOJM3a COJIeH; OONMMHU TPEACTABICHUSIMU O JAHCCOLMUAINH
AJIEKTPOJIMTOB B BOJHBIX PACTBOPAX; HABBIKAMH MPOBEJICHUS SJIEMEHTAPHBIX XUMUYECKUX OIBITOB.

3. Illlanupyemble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

ITpu ocBOGHUHU TUCHMITIIMHBI (POPMUPYIOTCS CIIEAYIOIINE KoMITeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

a) oduenpodeccronansuele (OIK):

OIIK-1 - cmocoOHOCTh aHaIM3UpPOBaTh, HMHTEPIPETHPOBATH U  0000IIAaTh  PE3yJabTaThl
HKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX PaOOT XUMHUUECKOM HANPaBIEHHOCTH,

OIIK-2 - criocoOHOCTh MPOBOIUTH XUMHUYECKHI SKCIIEPUMEHT C MCIIOJIB30BAaHHEM COBPEMEHHOTO
o0opyoBaHus, cOOI0Aast HOPMbI TEXHUKH 0€30MacHOCTH,

6) npodeccuonanpubie (ITK):

[1K-1 - cnocoOHOCTh MIaHUPOBaTh PabOTy M BBIOMPATh AJEKBATHBIE METOJbl PEIIEHUS HAy4YHO-
HCCJIEIOBATENbCKUX 337a4 B BBIOPAHHON 00JIaCTM XUMHUHM, XUMHUYECKOW TEXHOJIOTUH WM CMEXKHBIX C
XAMHEN HAYKaAX;

[TK-3 - crmocoOHOCTh Ha OCHOBE KpuTHYeckoro aHaimsa pe3yiabtatoB HUP u HUOKP onennBath
NEPCHEeKTUBBl UX MPAKTUYECKOTO MPUMEHEHHsI M MPOJOJDKEeHHs: paboT B BBHIOpaHHOM 001acTH XHMUH,
XUMHUYECKON TEXHOJIOTUH WJIM CMEXHBIX C XUMHEH HayKax
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3.2. llepeyeHb NJAHUPYEMBIX Pe3yJLTATOB O0y4YeHUsS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(hopMHpYyeMBbIMH KOMIIETCHIIUSIMHU

B pesynbrare 0cBOCHUS IUCHUILTUHBI 00YYaIOLIHIACS JOIKEH:

3HATh:

OCHOBHBIE IIOHSATHUSI U 3aKOHBI TEOPETHUYECKONM HEOPraHMYEeCKONM XUMHUH; COCTaB, CTPOEHUE U
XUMHYECKHE CBOWCTBA OCHOBHBIX IIPOCTBIX BEIIECTB M XUMUYECKUX COCAMHEHHH; CBSA3b CTPOCHMS
BeIlleCTBa W TporekaHus xumudeckux peakunuii (OITK-1); Ha3Banue M Ha3zHAuCHHE J1A0OPATOPHOM
HOCY/Ibl, MCIIOJB3YEMOH Ul IPOBEIEHHUS SKCIEPUMEHTOB; METOJbl M CHOCOObI CHHTE3a M OUYUCTKH
Heopranuueckux coeaunenuit (OIMK-2);

VYmers:

IPUMEHSTh 3HAaHUE OCHOBHBIX (DU3MYECKUX M XMMHUYECKUX 3aKOHOB IIPHU BBINOJIHEHUU
NPAaKTUYECKUX 3aJaHUM, pelIeHUN pacueTHBIX 3a/1a4, OOBSICHEHUU PE3y/bTaToB J1aOOpaTOPHBIX padoT;
OINMCHIBATh CBOMCTBA BEILIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIINX U3 NIEPUOJIUYECKOrO 3aKOHA
u Ilepronnueckoii cuctembl 3nemenToB (OIIK-1); BBIIOJHATH 1a0OpATOPHBIC OMBITHI MO ONHCAHUIO,
JieNiaTh BBIBOJBI Ha OCHOBE TMPOBEIEHHBIX JIAOOPATOPHBIX OIBITOB; OCYIIECTBISTH MOUCK METOJIOB
CHUHTE3a U OYHUCTKM HEOPraHWYECKUX COEAMHEHHUH B JIMTEPAType; BBIIOJIHATh CHUHTE3 M OYHMCTKY
Heopranudeckux coepunenuit (OIMK-2, TIK-1); o pe3ynbTaTtam WHAWBUAYaJIBHOTO 3aJJaHUs [0 CUHTE3Y
U WU3YyYEHUIO CBOMCTB HEOPraHMYECKUX BEILIECTB pPacCMaTpUBATh IEPCIEKTHBBl UX IPAKTUYECKOIO
npumenenus (OITK-2, TTIK-3);

Nmers:

HaBbIiku cocTaBieHus alrOpUTMOB ONMCAHUS CBOWCTB 3JIEMEHTOB M OCHOBHBIX HEOPTaHUYECKUX
coenunHeHni, obOpaszyembix umu (OIIK-1, TIK-1); HaBbIKM MPOBEICHHS MPOCTCUIINX XUMHYCCKHX
OKCIIEPUMEHTOB TI0 TOJYYCHUIO W W3YYEHHIO CBOWCTB HEOPraHMYECKUX BEIIECTB; HABBIKM PaOOTHI C
XUMHUYECKOH TMOCylo M 00OpYyIZOBaHUEM, MHCIOJIB3YEMbIX B TMpOILIECCE CHHTE3a U OUYUCTKH
Heopranudeckux Bemects (OITK-2);

4. O0beM U coep:kaHue TUCHUTITHHBI
O0beM quctuIIMHb cocTaBnsgeT 19 3auetHpix equuull (684 akageMUUECKHUX 4acoB).
4.1. Conep:xkanue AUCHUILTHHBI IO pa3jenaaM (TeMam)

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznenst (TeMsr) = 00beM KOHTPOJISL yCIIEBAEMOCTH
JNUCHUIIINHEI 3
5) 3aHsTHS SaHsSTHS DopMbl TPOMEKYTOUHOU
JICKIIUOH- CeMHHap- aTTeCTalluu
HOT'O TUIIA CKOI'o TuIia
1. | Teopemuueckue ocnogol | 1 2 0
Heop2anuyeckou Xumuu.
Bseoenue.
2. | AmomHo-monexynapHoe  yueHue. 1 6 8 Otuertsl 1o 4
OcHo6Hble noHamus U 3AKOHbI 71a00paTOPHBIM padoTam.
Xumuu. KonTponpHas pabora.
3 Cmpoenue amoma. 1 6 8
Ilepuoouueckuti 3AKOH. KonTtponbHast paGora.
Ilepuoouueckasn cucmema
9NeMEeHmo8 U INEeKMPOHHAS
CMpPYKmMypa amomos.
4 | Xumuueckas ceéa3b u cmpoerue | 1 8 8
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MOJIEKYIL. Azpeeamﬂble COCMOAHUA
eeujecmeda.

KounTponbnas pabora.

5 OHepeemuka xumuieckux 6 8 Otyet no nabopaTopHOI
npoyeccos. pabote
KonTtposnpHas pabora.
6 | Xumuueckas KUHEmuKa. 6 12 Ortyer o nabopatopHOH
Xumuueckoe pagrosecue. pabore.
KoHnTposbHas pabora.
7 | Pacmsopewi. 12 30 OT4eTsl 110 2
1a00paToOpHEIM paboTam.
3 KOHTPOJIbHBIE PAOOTHI.
8 | Oxucrumenvho- 6 10 Otuet o nabopaTopHOi
B0CCMAHOBUMEIbHBIE NPOYECCH. pabore.
OCHOBb1 271eKMPOXUMULL. KonrtponbHas padora.
9 | KomnnexcHuvle coedunerust 6 10 Otuer o nabopatopHoit
pabore.
KonTposnsHas pabora.
10 | Ceoticmea snemenmos 1
NepUOOUYEeCcKoll CUCIeMbl U UX
coedunenuti. Beedenue.
11 | Booopoo, kuciopoo. 1
12 | Ceoticmea snemenmos VI A4 4
2PYNnwvl U UX COeOUHeHUIL.
13 | Ceoiticmea 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 Otuer o nabopatopHoit
2PYNNblL U UX COCOUHEHU. pabore.
KonTposnbHas pabora.
2 Cesoticmea snemenmos V1 A 8 Otuer no nabopatopHoit
2PYNNbl U UX COeOUHEHUII. pabore.
KonTponbHas pabora.
3 Cesoticmesa snemenmos V' A 6 8 Otuer no nabopatopHoit
2PYNnbl U UX COeOUHEHUII. pabore.
KonTponbnas pabora.
4 Csoticmea snemenmos |V A 4 8 Otuet no nabopaTopHOi
2PYNNbL U UX COCOUHEHUII. pabore.
KonTtposnbHas pabora.
5 Tpenune no nanucanuio 8 KontponpHas padora
ypaeuenuti OBP ¢ yuacmuem
Op2aHUYEeCKUX COeOUHEHUL
6 | Ceouicmea snemenmos |1l A 2 4 Otuet no nabopaTopHOi
2PYNNblL U UX COCOUHEHUII. pabore.
KonTtposnbHas pabora.
7 Ceoticmea  anemenmos Il A 2 4 Otuer no nabopatopHoit

2PYNnbvl U UX COeOUHEeHUII.
Ceotvicmea 2nemenmos | A epynnoi

pabore.
KonTponbHas pabora.
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U UX COeOUHEeHU.
8 Tpenune no nanucanuio 2 7 Konrtponbnas padora
ypasnernuti OBP ¢ yuacmuem
KOMNJIEKCHBIX COeOUHEHUL
9 Cesoticmesa snemenmos VI A 2 2 2 TectupoBanwue
2PYnnbvl U UX COeOUHEeHUIL.
10 | Obwas xapakxmepucmuka 2 2
NepexoOnbIX dJIeMEeHMO8.
11 | Csoticmea snemenmos |l 5 2 4 8 Ot4er 1o 1a00OpaTOpHOI
2PYNnbvl U UX COeOUHEeHUIl. pabore.
Cesoticmesa snemenmos | b epynnot 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 COOUHEHU. pabore.
KonTposnpHas pabora.
14 | Ceoiicmea snemenmos VIl b 2 2 8 Otuer o nabopatopHoit
2PYNNblL U UX COEOUHEHU. pabore.
KonTtposnsHas pabora.
15 | Ceoiicmea snemenmog V'l B 2 2 8 Otuer o mabopaTopHOi
2PYNnbl U UX COeOUHEHUII. pabore.
KonTtponpHas pabora.
16 | Ceoiicmea snemenmos NI b 2 4 8 Otuer no nabopaTopHOI
2PYNNbl U UX COEOUHEHUI. pabore.
Cesoticmea snemenmos \N b KonTtponbHas pabora.
2PYNnbvl U UX COeOUHeHUIL.
17 | Tpenune no pewenuro 3adau 2 8 KonTtponbHas pabora
NOBBIUEHHOU CIOHCHOCTNU
18 | Ceoiicmsa 2nemenmos |1l b 2 2 8 KontpounpHas 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/IEP:KAHMS TUCHUIIMHBI MO pa3aejaM (TeMaMm)
1 cemectp
TEOPETUYECKUE OCHOBBI HEOPTAHUYECKOUW XUMUU
1.BBenenue.
XuUMUs — €CTECTBEHHAs Hayka. XuMus U Marepus. DopMsbl cyliecTBOBaHUs MaTepuu. Marepus U
newkenue. [Ipeamer xumun. Onpenenenue xumun. Metoasl XuMun. OCHOBHBIE MPOOJIEMBI XUMHUH.

2._ ATOMHO-MOJIEKYIIIpHOE yueHue. OCHOBHBIC TOHATHUS M 3aKOHBI XHMUH.
ATOMHO—MOJIEKYJIIpHAs TEOPHUSL.
OcHoBHbIE 3aKOHBI XMMHH. 3aKOH COXpaHEHHUs Macchl U sHepruu. Pabotsl M.B. JloMmoHOCOBa 1
JLLA. JlaBya3be. CTexMOMETpHUYECKHE 3aKOHBI (IIOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOLICHUH,
HKBUBAJIEHTOB, IPOCTHIX 00bEMHBIX OTHOIIEHUI, ABOTaapo).
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OCHOBHbBIE TOHATHUS XUMUH.
Atom. Monekyna. Xumuueckuid aneMeHT. BemectBo. daza. Cucrema.

XUMHUYECKasi METPOJIOTHUS.

ATOMHasl eIMHHIIA MacChl. ATOMHasi, MOJIeKyJsipHasi, GopmynbHas maccel. Mok, MomspHas
macca. CrocoObl omnpeneneHnss MOJIEKYJISIpHBIX (Ha OCHOBE 3aKOHa ABOTraJpo, Ha OCHOBE YPaBHEHUS
MengeneeBa — Kunanelipona u 1p.) U aroMHbIX (Mmeroasl ABorajapo, MenneneeBa, Kannumuapo,
Jrononra u [Ty, no 5KBUBaNEHTY U OKUCIMTEIBHOMY YHCIY 3JIEMEHTa) Macc.

OxHCIUTENBHOE YUCIIO (CTENEHb OKUCIIEHUS ) 3JIEMEHTOB. BaleHTHOCTD.

Xumnueckue (opmyasl U ypaBHeHUs. CTeXHOMETpPUYECKHE pacueThl. XHUMHYECKUE PEaKIHU.
OcHOBa XUMUYECKUX PEAKIHNA U UX KIACCH(PHUKAIIHS.

Xumuueckass KiaccMpUKalMs W YUCTOTa BewlecTB. HoMmeHkiaTypa OCHOBHBIX —KJIACCOB
HEOPraHUYECKUX COEAMHEHUHN.

Atomuctuka /lanpToHa.

3. CtpoeHue aTroma.

CoXHOCTb CTPOEHUS aTOMA, SKCIIEPUMEHTAJIbHbIE 10Ka3aTeIbCTBA.

[Inanerapnas Monenb cTpoeHus aTtoMa Pesepdoprna. DIeKTpOMarHUTHOE — U3Iy4YEHHE.
PentrenoBckue criekTpsl U 3akoH Mo3ziu.

Crpoenue aroma mo bopy. Iloctynatsl Teopuu bopa. Cnektp atoma Bomopona. DHeprus
aJIeKTpoHAa 1 aToma Bogopoja. [Tocrossaaas Pundepra. Henocratku Teopun bopa — 3ommMepdenba.

KBaHTOBO-MeXxaHMUECKas TEOpUS aTOMA.

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

VYpasuenue lllpenunrepa. BonHoBas ¢pyHkuus, e€ cBoiictBa u pusnueckuii cmpict. [puHnun
HeonpeaenénHoctu ['elizendepra.

KBaHTOBOE cocTosiHME aTOMa BOJOpOa (Teopust aToMa BOJOPOAA).

Pemenune ypaBHenus lllpenunrepa. CoOctBeHHble (yHKIMU. ATOMHBbIE opOutanu (AO), ux
HaIpPAaBJIEHHOCTbH B IPOCTPAHCTBE.

XapakTepuCTUKa COCTOSIHUS DJIEKTPOHA B aTOME YEThIPbMSI KBAHTOBBIMHU yucCIaMu. Puznueckuit
CMBICJI KBAaHTOBBIX YHCEL.

MHOTr03/1eKTPOHHBIE aTOMBl. DHEPreTUYECKUI YPOBEHb (JIEKTPOHHBIN CII0i). DHEpreTuyecKuil
MOYPOBEHB (IJEKTPOHHAS 000JIOUKA).

[TpyHUMIBI 3amOMHEHMsI AJIEKTPOHHBIX 00o0j04Yek: mnpuHuun (3amper) Ilaynu, npuHIUn
(mpaBusio) HaumMeHbIeH sHepruu, mpasBuio KieukoBckoro, mpasuiao XyHzAa. OJIEKTPOHHAs
KOH(Urypauus aroma.

EMKOCTB 571€KTpOHHBIX 060J104eK. DKpaHUpPOBAHUE 3apsia Aapa. IIpoHMKarolas cocoOHOCT
opb6uTaneit. ¢ heKTUBHBIN 3apsi.

Snpo aroma.

Cocras siiep 1 ux Kiaccuduxarus.

[TpoToH, HelTpoH. 3apsn sapa. 30Tonsl, H30TOHBI, H300apHI.

VYcroituuBocth  simep.  PannoakTuBHOCTH — (€CTECTBEHHAass M HMCKyCCTBEHHas).  Tumbl
panuoakTuBHOrO pacnazaa (o, ). [Ipasuna cmemenus Coqnu u dasHca.

PannoaktuBHble psabl. PaguanuionHas xumus. MeueHHBIE aTOMBI, MPAKTUYECKOE 3HAYEHUE.
Jlenenue u cunTe3 snep. JAnepHasi SHEPreTUKa U OKpy’Karolas cpea.

4. Ilepuoanueckuii 3akoH. Ilepuoanyeckasi CHCTEMA DJIIEMEHTOB U DIEKTPOHHAS] CTPYKTYPA aATOMOB.
[Tepuoanueckuii 3akon /.. Menneneena.
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[Tepuoamdeckas cucreMa 37eMeHTOB, €€ popMbl. CTPYKTypa MEPUOIUYECKON CUCTEMBI: TPYIINA,
MOATPYIIA, IEPUOI, PSII.

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

[TonHble U HEMOJIHBIE AIEKTPOHHBIE aHAJIOTH.

CoBpeMeHHOE CoJIepKaHue TIEPUOINYECKOTO 3aKOHA.

OO6m1as xapakTepucTuka 3JIeMeHTOB. [lepnoAMYHOCTh CBOMCTB 3JIEMEHTOB: aTOMHBIE OpOUTAIIH,
s dexTuBHBIE W OpOUTATBLHBIE ATOMHBICE W HWOHHBIC PAIAMYChl, TOTCHIMAI WOHU3AIMH W SHEPTHS
MOHU3ALIMM, CPOACTBO K DJJEKTPOHY, JJIEKTPOOTPHUIATEIIBHOCTh. BTOpuUYHAs MEepUOAMYHOCTD.
Henepuonnueckue cBoiCTBA.

Hcropuueckue cBeCHUS O CUCTEMAaTU3alMA XUMAYECKUX JIEMEHTOB.

5. XuMuyecKast CBsI3b U CTPOCHHE MOJIEKYII.

BHyTpuMouekyspHas 1 MEXMOJIEKYJIIPHAsL CBSI3b.

BuyTtpumonexynspHas XuMudeckas CBsI3b: MOHHasl (F€TEpONOJIsipHasi), KOBaJIEHTHas (aromHas,
rOMEOIIOJISIpHAs ), METAJUTMYECKasl.

HNonnast cBa3p. [lpupoma, osHepruss u MexaHusMm oOpazoBanus. [lonspuszyemocts u
INEKTPUYECKUI MOMEHT aunosst. HegocraTku TeOpuu MOHHON CBA3H.

KoBaneHntHas cBs3b. DJEKTpOHHas Teopus TomeonossipHoil cBa3u Jlbtouca. MexaHusm
00pa30BaHUs KOBAJICHTHOM CBSI3U: METOJ BaJICHTHO CBSI3U U METOJI MOJIEKYJIIpHBIX opOuTaneil. Meron
BanieHTHON cBs3u (MBC). Teopus MBC mist monekynsl Bogopona. Pabora I'eiitinepa u Jlonmona.
Pemenue ypaBuenus Illpeaunrepa ans Moisiekyibl Bojopoja. KynoHOBCkuil 1 0OMEHHBIN HHTErpajbl U
MHTETpaJl epeKpbIBaHUs, UX (PU3UUECKUN CMBICIT.

CuMMeTpUYHbIE U AHTUCUMMETPUYHBIE MOJIEKYJIIPHBIE BOJHOBBIE (DYHKIIHH.

3aBUCHUMOCTH SHEPrUU B3aUMOJCHCTBUS MEXAYy aToOMaMHM BOJOpOAAa C MapajuleNbHBIMH U
AHTUNAPAUIEIbHBIMU CIIMHAMM OT PACCTOSIHUSA MEX1Yy HUMH.
OcHoBHbIe pe3ynbTatel BMC miis Mmonexyibl Bogopoaa. Teopust BMC nist apyrux MOJIeKyiI.

BanentHocTs aTomoB 110 I'eittiiepy u JIonnony.

Knaccugukanus KoBaieHTHOH CBSI3U: CUTMa-, TU-, AEJbTa-CBS3H.

CBolicTBa KOBaJIEHTHOH CBSI3U: HACBIIIAEMOCTh, HAIPABJIECHHOCTD, IPOYHOCTh, KPAaTHOCTD U JIp.

['uOpunnzanus cBsi3u. Tumbsl ruOpUAN3AUN U CTPOCHUE MOJIEKYIL.

JonopHo—aknenropHas cBs3b (IAC).

[Tpupona u Mmexanu3m oOpa3oBaHUsl.

JAC u cBoiictBa Mosiekys1. MoctukoBast cBsi3b. [lonarne Banentnoctu ¢ yuértom JJAC.

JlocTonnctBa u Hegoctatku BMC.

Metoa monekynsipabix opoutaneit (MMO). Ctporue u npubmmkénnsie Teopun MMO. Meton
TuHeHONM KoMOuHamuu atoMHbIX opOutaneir (MO JIKAO). VcinoBusi MOCTpPOEHHUS MOJEKYISPHBIX
opouraneit (MO). Cas3biBaromue, HecBsA3bIBaIOUIMe M paspbixisiiomue MO, uX XapakTepHUCTHKA.
[Toctpoenne MO. Koppenaunonnsle nuarpammbl. IlpaBuna mnoctpoennss MO 3anojiHEHUST UX
anekTpoHami. [lopsanok cBsa3u. DHeprus auccouuanuu Monekyi. /locronncrsa u Hegoctatku MMO.

Merammueckasi cBs3b. Mojenb CBOOOIHBIX AJIEKTPOHOB B MeETaUlax. XHWMHUUYECKas CBS3b B
TBEPIBIX TeNax C TO3ULUU 30HHOW Teopuu. OOBACHEHHE CBOWCTB METAJJIOB, JAWIIEKTPHUKOB U
M30JTOPOB Ha OCHOBE 3TON TEOPHH.

MexmonekynsipHoe  B3aumogeiictBue.  Cwibl  Ban-nep-Baanbca.  OpueHTanumoHHoe,
MHAYKIIMOHHOE M JUCHEPCUOHHOE B3aWMOJEUCTBUSA. DHEPrUsi MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS.
Bonoponnas cBsa3p. llpuponma, sHeprus M HampaBJIEHHOCTb BOAOPOJHOW CBsA3H. Mex- H
BHYTPUMOJIEKYJISIpHAsI BOJOPOHAS CBSI3b.
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6. ArperatHoe cOCTOSIHME BEIIIECTBA.
[Tnazma. I'a3. XKuakocts. XKuakue kpucramisl. TBEpable BemecTBa. X xapakTepUCTUKH.
7. DHepreTuka XMMHUYECKUX MPOIIECCOB.

[lepBriii 3akoH TepMoAuMHaMHMKU. [loHATHE O BHYTpeHHEH H3HEpPruM cHUcTeMbl. M3MmeHeHue
BHYTPEHHEH SHEPruM B XOJe XHUMHUYECKUX npeBpamieHuid. [lonstue o6 sHTanbnuu. B3anMocBssb
SHTAJBIIMU U BHYTPEHHEUN sHEpruu. MI3MeHeHne SHTAIBIINY B XOJ€ XMMUYECKUX IpoleccoB. TemioBon
3P PEKT XUMHUYECKOTO TMpolecca MPHU MOCTOSIHHOM JaBJICHUU. TepMOXMMHUYECKHE ypaBHEHHs. 3aKOH
['ecca. Onpenenenne TeroBbIX 3G(HEKTOB peakiuil Mo TermioraM o0pa3oBaHus U TEIJIOTaM CTOPaHUS
BELIECTB.

[Tonsitue 00 sHTponuu. CBsI3b SHTPOIUHU C TEPMOJUHAMUYECKON BEPOSTHOCTHIO. DHTPOMHUSI KaK
Mepa HeynopsaoueHHocTu. CTaHgapTHas SHTPONUS BellecTBa. VI3MeHeHue SHTPONMHM CUCTEMbI IPU
MPOTEKAaHUU XUMUYECKUX peakiuuil. Bropoii 3aKkoH TepMOAMHAMUKH.

[Tonstue 06 »Heprum ['mb6ca. M3menenne sHeprum [mOOCa B XMMHYECKOM Ipoliecce Kak
KPUTEPUN €ro NMPUHIMIHAIBHON ocymecTBUMOCcTH. CBs3b 3Hepruu [ mb60ca ¢ M3BMEHEHUSIMHU SHTAIBIIUN
U 3HTponuu peakiuu. CTaHaapTHbIE U3MEHEHMsI Hepruu ' m6oca B XMMHUECKOM MpoLiECCE.

8. Xumuueckast KHHETHKAa. XUMHUYECKOE PAaBHOBECHE.

Xumunyeckass kuHeTHKa. CKOpPOCTh XHMHUYECKOM peakuuu. 3aBUCUMOCTb €€ OT pPa3IMYHBIX
(bakTOpOB: KOHIIEHTPAIMK PEareHTOB, TEMIIEPATyphl U Katanu3a. 3akoH AevictBust macc (I'ynbpabepra u
Baare).

MonekyJIapHOCTh U NOPSIOK peakuuu. Mexanusm peakiuil. KoHcTaHTa CKOPOCTH XMMUYECKOM
peakuuu. 3aBUCUMOCTb CKOPOCTH M KOHCTAHTBhl CKOPOCTH peakuuu oT Temneparypsl. [IpaBmio Bant —
o da. TemnepaTypHblii KO3HUIUEHT CKOPOCTH XUMUUECKON PEAKIIHH.

OHepreTudeckuii Oapbep M SHEprusi AakTUBALUWMU. AKTHUBHBIE CTOJKHOBEHHUS YacTUL H
AKTUBMPOBAHHBIN KOMIUIEKC. YpaBHEHHE AppeHuyca. DHTPONMsS aKTHBAaLMU. BinsHue karanusa Ha
CKOpOCTh XUMHUeCcKOH peakuuu. [Tonstue karanuza. Karanuzatopsl u nnruOutopsl. Katanurnueckue
peakuuu. OCOOEHHOCTH KaTaJIUTUYECKHX peakiuid. ['OMOreHHbIH 1 reTeporeHHbIi Katanu3. MexaHuszm
KaTajaunsa.

OOpaTtuMble XMMHMYECKHE peakIuM. XUMHUYecKkoe paBHOBecre. KoOHCTaHTa XHMHYECKOTO
paBHOBECHSI, CIIOCOOBI €€ BBIPAKEHMSI 4Yepe3 MOJISIPHbIE KOHLIEHTPAllMM U THaplyajibHbIe JAaBJICHUS.
CBsI3b KOHCTaHTBl XMMUYECKOT0 paBHOBecHUs ¢ sHepruen ['mboca.

Cwmenienne xumuueckoro papHosecus. [Ipunnun Jle [larense.

CrnoskHble peakuu: TOCIe10BaTENbHbIE, TAPAJIICIIBHBIE, CONPSKEHHBIC U LICTIHBIE.

9. PacTBOpHI.

A. O61mue nonoxeHus.

Jucnepcuonnslie cucreMsl. B3ecu. Komtonagneie pactBopsl. VICTHHHBIE KUAKHE PacTBOPHI.
PactBopurens. PactBopénHoe BemiectBo. Teopun pacTBOpOB: (u3MuecKkas, XUMUYecKas, (PpU3HKO—
xummuueckas. CrnocoObl BbIpa)K€HUS KOHILEHTpPAllMUd pPacTBOPOB: MaccoBasl [0Jis, MOJbHas 0,
00BEMHAs 10J151, MOJISIPHOCTB, MOJISTIBHOCTH, HOPMaJIbHOCTb.

PactBopumocTs  BemiecTB. HackliieHue, HacbllllEHHbIE W TEPECHIIEHHbIE PAaCcTBOPBI.
3aBUCUMOCTh PACTBOPUMOCTH TBEPABIX BEIIECTB, JKMIKOCTEH, Ta30B OT pa3IMYHBIX (DaKTOpPOB:
TEMIEPATypbl, JaBJICHMS, MPHUCYTCTBUS TOCTOPOHHHUX BEIIECTB, MPUPOJABI PACTBOPUTENS U
pacTBOp€HHOrO BenlecTa. 3akoH ['enpu. 3akoH CeueHoBa.

b._PacTBOpBI HEINEKTPOIUTOB.

PeanbHble u uaeanbHble pacTBophl. OOmIue cBoiicTBa pacTBOpoB. OCMOTHYECKOE JaBIICHUE.
3akon Bant — I'odda. /laBnenue HaceimeHHoro napa. 3akon Payms. Kpuockomus u 30ymmockonus
pPacTBOPOB HERIEKTPOIUTOB. CieIcTBUS U3 3aK0oHa Payrs.
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B. PacTBOpBI cl1a0bIX 3JICKTPOIHUTOB.

Onektponutnyueckas auccouuanus Appenuyca. CTeneHb JIEKTPOJUTUYECKON AMCCOLMALINH,
METO/IbI €€ OIPEACIICHUS.

W3oronnueckuit  kodpduumeHt, ero (U3MYECKUH CMBICI U CBSI3b CO  CTEMEHbIO
ANEKTPOJUTUYECKON aucconuanuu. CoipBaralds HOHOB M MOJIEKyJ. TepMoauHaMuueckas U
KMHETH4YecKas coyibBaTauus. KoopMHALIMOHHOE U COJIbBATAllMOHHOE Yucia. BiusHue Ha HUX IpUPOIbI
U CTPOCHHUSI pAaCTBOPUTEIISL. DHEPreTUKa paCTBOPEHUS U COJIbBATAIMH.

PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB.

HctruHHas 1 KaXylascst CTENeHb MIEKTPOIUTHYECKON AUCCOIMAIK. ACCOLMALIMS B PACTBOPaXx.
AKTHBHOCTh U KOO(PQPHUIMEHT aKTUBHOCTH, HUX ¢usndeckuil cmbicia. CrnocoObl BBIpaXKEHUS
Kod(p(UIMeHTa aKTUBHOCTH. TEOpEeTHYECKHE U  OKCICPUMCHTAIBHBIC METOABl  ONPEICIICHHUS
koad¢umenta aktuBHocTU. Teopus [ebas — Xrokkens. Monnas cuia pactBopa.

I'. KHMCJIOTBI M OCHOBaHHS.

Teopun KHCIOT M  OCHOBAaHUW. OJEKTPOJIMUTHYECKAs TEOpUs. bBeCKUCIOpoJIHbIE WU
KHCIIopoicoepkane Kuciotel. Crmita KUcioT. KuciaoTHeie, OCHOBHBIC B aM(OTEPHBIC TUIPOKCH/IBI.
MHOrOOCHOBHBIE KHCIOTBI U MHOTOKUCJIOTHbIE OCHOBaHUs. CryneHuaTtas aucconuanusa. KoHcTaHTb
auccouranuu. Teopust COITbBOCHCTEM.

[Iporonutuyeckas teopusi. Knaccudpukanust kuciaot u ocHoBaHui. [Iporonutudeckue peakum.
Astomnpotonu3. Conpspk€HHBIE KHCIOTHI M OCHOBaHMs. KOHCTaHTa MPOTOJM3a M aBTOMPOTOJIM3A.
ANpPOTOHHBIE U TPOTOJIUTHYECKUE PACTBOPUTENIH.

OnektponHas Teopust JIptouca. JJocTOMHCTBA M HEIOCTATKH TEOPHIl.

J1. PaBHOBecus B BOJIHBIX pacTBopax. (44.)

PaBHOBecue B pactBopax ciadbix anekTpoiauToB. Koncranta nuccornuanuu. CBs3b CO CTEIEHBIO
mucconuanuu. 3akoH pasz0OaBneHuss OctBanbiaa. MoOHHBIE peakiMu B pacTBOpax M YCIOBUS UX
MPOTEKAHUS.

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

[IpousBenenre  pacTBOPUMOCTH  TPYAHOPACTBOPUMOIO  DIJIEKTPOJIMTA. B3anmocssi3b
MIPOU3BEJICHUS PACTBOPUMOCTH C PACTBOPHUMOCTHIO BEILIECTB.

Conesoit addext. Juccoumanust Boapl. MloHHOE NMpPOM3BENEHHE BOJBI, 3aBHCUMOCTh €0 OT
TeMIiepaTypbl. Bogopoanslii U ruApOKCUIHBIN TOKazatenu cpeabl. UHaukaTopel. MHTEpBan nepexoa
pH. Bydepnsbie pactBopsl. Mexanusm ux nerictus. bygepnas éMKoCTb.

I'mppomns conert. Tunbl U MexaHu3M ruaponusa. OyHKIUU KUCIOTHOCTH. MoNeKynspHblE U
WOHHBIE ypaBHEHMs THaposin3a. CTynmeH4YaThlii THUIPOJIM3 MHOTO3apsAIHBIX HOHOB. OcoObie cirydan
ruaponn3a. KonnuecTBeHHbIE XapaKTepUCTUKU ruaponn3a. CTeneHb T'MApOoJin3a, 3aBUCUMOCTh €€ OT
pa3uuHbIX (HAKTOPOB: TPHUPOJLI U KOHIEHTpanuu coym, Temmeparypsl, pH cpensl. Koncranta
ruaponan3a. CBA3b KOHCTAHTHI THAPOJIN3A CO CTENEHBIO THIPOJIN3a, HOHHBIM NPOU3BEACHUEM BObI, a
TaK)kKe KOHCTAaHTaMH JUCCOIUAIINH CITA00M KUCIOTHI M CJIa00TO OCHOBAHMSI.

10. OKUCAUTENEHO—BOCCTAHOBUTEIBHBIE peakiui. OCHOBEI DJIEKTPOXMMHUH.

CylIHOCTh  OKHMCIWTEIbHO—BOCCTAHOBUTENbHBIX  peakuuil.  [lpoueccsl  okucieHuss
BoccTaHOBJIeHUs. Oxucnurenn u BoccTaHoBUTeNH. (CocTaBieHUE ypaBHEHUH OKHUCIUTEIHLHO—
BOCCTAaHOBUTENIBHBIX PEAKIIHIA: METO]] AIEKTPOHHOTO OanaHca, 3JeKTPOHHO—MOHHBIA MeToA. OCHOBHBIE
TUMBI OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIMI: MEXKMOJEKYIIPHOTO U BHYTPUMOJIEKYJISPHOIO
OKHCIIEHUSI U BOCCTAHOBJIEHUS, IUCHPONOPLUMOHUPOBAHUA. BiMsiHME cpeapl Ha OKUCIUTEIbHO—
BOCCTAHOBUTEIbHBIE peakiuu. KoIn4ecTBEHHbIE XapaKTEPUCTUKU OKUCIUTEIIbHO—BOCCTAHOBUTEIBHBIX
peakuuii. OKUCTUTENBHBIA U BOCCTAHOBUTENIbHBIN SKBUBAJIEHTHI. DJIEKTPOAHBIM moTeHuuan. J[BoiiHOM
anexTpuaeckuit cioi (J13C).
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lanbBanmyeckuit anement. IJC ranbBaHUYECKOro 3yieMeHTa. BOIOpOIHBIN 37EKTPOI.
CraHgapTHBIM AJIEKTPOAHBIN TNOTeHUWan. Psj HampspkeHHs MeETailioB, BBIBOABI M3 Hero. Penokc—
noteHman. CraHaapTHbIE peaokc—IoTeHIuanbl. OnpeneneHue HampaBICHHOCTH OKHUCIUTEIbHO—
BOCCTAHOBUTEJIbHBIX PpPEAKUUHA C TOMOUIbIO JJIEKTPOJHBIX U PEIOKC—IOTCHIIMAJIOB. YpaBHEHHE
Hepucra. CBsi3b 2JIEKTPOJHBIX U PEIOKC — MOTEHIUAIOB C TEPMOJAMHAMUYECKUMHU XapaKTEPUCTHUKAMU:
sHeprueit ['n60ca, KOHCTAaHTON PaBHOBECHS, YHTPOIIUEH 1 SHTAIBITUCH.

DneKkTposin3. 3aKOHBI AIEKTPOIU3A.

11. KoMIJIeKCHBIE COSTUHEHHUS.

Koopnunarmonnas teopusi Bepaepa. Buennss u Buyrpennsis chepa. KommnekcooopasoBares.
Jlurangel. MoHo- ¥ monuaeHTatHble Juranibsl. KoopauHanmonHoe uucio. KaTuoHHble, aHHOHHBIE,
HEUTpaJbHbIC, KIACTEPHBIE W MHOTOSAJIEPHBIE KOMIUIEKCHL. XenaThl. HomeHKaTypa KOMIUIEKCHBIX
coenuHeHU. M3oMepusi KOMIUIEKCHBIX COEIMHEHUHN: TeoMeTpudeckasi, ONTHYecKas, HOHNU3AIMOHHAS;
M30MEpHs JIUTAH/I0B: KOOPAMHAIIMOHHAS, TOJTUMEPH3aALMOHHAS.

XuMuyeckasi CBSI3b B KOMILUIEKCHBIX COEIMHEHHUSX. MeTon BaJeHTHBIX CBsi3ed. BHemHss u
BHYTPEHHSISI THOpUIM3aIysl. Y CTOWYUBOCT U PEAKIIMOHHAS CITOCOOHOCTh KOMIUIEKCHBIX COSAMHEHUH.

Teopust mosst nuranaoB. Pacimieruienue d-ypoBHS B OKTadIpPUYECKOM, TETPAdIPUUYECKOM H
kBagpatHoM moJie. [lapamerpsl pacuieruienusi. MDakTophl, BIUSIONIME HA MapaMeTpbl pacUICIUICHUS:
IpHUpoJa JHUraHia, MpUpoaa KOMILIEKCOOOpa3oBaTens, CTENEeHb OKUCICHUS KOMIUIEKCOOOpa3oBaTes.
CnuH — cBOOOAHBIE W CINHH — CIIAPEHHbIE KOMIUIEKCHI. CHEKTPOXMMHUUYECKHH psJ JUTaHIOB.
MarnutHble cBOHCTBA KOMIUIEKCOB. CIIEKTPhI MOTIOUICHHS] KOMILIEKCHBIX COSTUHEHHIA.

YCTONYMBOCTh KOMIUIEKCHBIX HMOHOB B pacTBOpe. TepMoauHaMuyeckass W KHHETUYECKas
ycroiunBocTh. CTyneH4yaThle M IOJIHBIE KOHCTAHThl YCTOMYMBOCTH M HecToWkocTu. KuHeTtuka u
MEXaHHU3M PEaKIMil C KOMIUICKCHBIMU MOHAMH. 3aKOHOMEPHOCTh TpaHC—BIUsgHUS YepHsiena.

12. XuMus 1 OKpyKarolas cpeja.

[IpuuuHbl 3arps3HeHHs] OKpyKaromied cpenbl. 3arpssHerue armocdepsl. Okcun yriaepona |l.
Cwmor. OzonoBbiii mut. [lapuuxoBwiii >¢dexr. Kucnorueie moxmau. Ilokasatenn kadecTBa BOJIBI.
Opranuyeckue coeauHenus. Bo3Oyautenn uHdpekiuid. Temmossie 3arpsi3HeHus. CrnocoObl OYHUCTKH
BOIbI. OTnpecHEeHne MOPCKOM BOJIBI.

2 cemecTp
CBOVICTBA DJIEMEHTOB EPUOJIMYECKON CUCTEMBI U UX COEJIMHEHUA.

13. Beenenue.

O6mue 3akoHOMepHOCTH. (OCHOBHBIE TOHSATHUS TEOXMMHUHU. PacmpocTpaHEHHOCTH W
pacripesielieHie XUMUUYECKHX deMeHToB Ha 3emiie. Knapk. ['eoxumudeckue mpoieccsl.

[lonyyeHne 4YHUCTBIX 5SJIEMEHTOB M COEIMHEHMH. OJEKTPOJIM3 paciulaBOB U  PacTBOPOB.
XWMHYECKOE BOCCTAHOBJICHHE. |e€pPMUYECKOE DPa3joKEeHHE. 30HHAs OYMCTKA. Xpomartorpadpudeckas
ouncTka. PacipenenurenpHas xpoMaTorpadus, HOHHBIA 00MEH, JKUIKOCTHAS IKCTPAKITHSI.

[Tpocteie BemecTBa. CTpyKTypa MpOCThIX BemecTB. CBOMCTBA MPOCTHIX BEIIECTB: TIOTHOCTD,
TeMIeparypa IIJIaBICHUS, TEMIlepaTypa KHUIEHHs, OKHCIUTEIIbHO—BOCCTAHOBHUTEIBHBIE CBOWCTBA,
OTHONIEHHUE K BOJE, pACTBOPAM KHUCJIOT, IIET0YEH, OKUCITUTEIICH.

14. Bogopo.
[Tonoxenue Bogopona B nepuoanueckor cucrteme. CTENEeHU OKUCIEHUS BOAOPOJA. XapakTep

XUMHUYECKON CBSI3M B COSAMHEHUAX Bojaopona. HaxoxneHnue Bomoposa B mpupoae. M30TonHbIi cocTa
BOJIOPO/Ia, OPTO- M Tapa-BoJAopoA. Meroabl MOJYy4YEHHsS BOJOPOJA: KOHBEPCHUS MeETaHa, THUAPOIH3
TUAPHUJIOB, TIOJTYyYEHHUE BOJIOPO/IA U3 BOJIBI, KHCIIOT U IIETOYEH TP JEHCTBUN METAILUIOB U HEMETAJIOB.
®dusnueckue M XUMHUYECKHE CBOIcTBa Boaopona. [lpumenenue Bojgopoaa. I'mapunabl M TUpUIHBIC
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KOMIUICKCHI: MOTy4eHne, CBoicTBa, npumMeHeHne. CoenuHenus Bogopoaa H. Coeaunenust Bogopoa ¢
METaJUINYECKOH CBA3BIO.

15. Kucnopoa.
Crpoenue aroma. CTerneHb OKUCIICHUS. PacmpocTpaH€HHOCTh B MPUPOJIE, U30TOIHBIN COCTaB,

aiorponus. [lonmyuenue B cBoGomHOM cocTosHMM. DU3MYeckue CBONCTBA. XHMMUYECKHE CBOWMCTBA
kuciaopona u o3oHa. IIpumenenue. Coequnenust kucinopoaa (-2). OKculbl MOHHBIE U KOBAJIECHTHBIE,
OCHOBHbIE, KUCIOTHBIE, aMm(poTepubie. Boaa. Ilepokcua Bonopoza. [lonyuenue. dusuueckue cBoicTBa.
KucnorHele © OKHUCIHUTEIIBHO—BOCCTAHOBHUTENbHBIE CBOMCTBA. [lepokcuabl. IIepOKCOKUCIOTHI.
Hannepokcuapl. O30HU B

16. VIl A noarpynna.

OO6mras xapakrepuctuka noarpymnmbsl. CtpoeHue aTtomMoB. V3mMeHEeHHWE aTOMHBIX PaJUYCOB,
MOHU3ALMOHHBIX IMOTEHUUAJIOB, CPOACTBA K 3JIEKTPOHY U 3JIEKTPOOTPULATEIBHOCTH 3JEMEHTOB B
noarpymrne. CTeneHb OKHCICHUsS. XapaKTep XUMHUSCKUX CBs3el B coequHeHusX. OcobeHHocTH ropa.
[Ipu3Haku METaNIMYHOCTH Y MOJA.

@top. Haxoxnenue B mnpupone. Ilonyuenune B cBoOoaHOM cocTosHuM. PDusnueckue u
XUMUYECKHEe cBoWcTBa. [Ipumenenue.

[Tomyaenne wu cBoiictBa (ropuma Bomopoma. DropoBomopomHas KUCIOTa. DTOpUABI U
ruapodgtopunsl. Coenunenuss ¢ropa c¢ Hemetawmamu. OpraHuueckue MNPOU3BOJAHBIE (TOpa.
[Ipumenenue mpou3BOAHBIX (TOpA.

Xgop. [Ipuponnsie coenunenus. [lonydyenue B cBoOogHOM Buae. PU3NYECKUE U XUMUYECKUE
cBoiictBa. [Ipumenenue.

Xnopun Bogopoaa. ComnsiHas KUCIOTa. XJIOPUIBL.

Kucnoponusie coemunenus xyopa. Okcuabl xjopa. dusnueckne W XUMHYECKHE CBOWMCTBA.
IIpumeHeHue.

XJIOpHOBATUCTAs, XJOPHCTasl, XJOPHOBAaTasg, XJOpHas KHUCJIOTbI M UX coiu. llomydyenue,
YCTOMUYMBOCTb, KUCIIOTHBIE, OKHCIUTENbHBIE CBOMCTBA. [IpmMeneHue.

OnemeHThl moarpynnbel Opoma. Haxoxaenne B mnpupone. Ilonmyuenue. ®usnueckue Hu
xumuueckue cporctBa. [Ipumenenue. Coenunenus ¢ BopoponoMm. Ilomyuenue. BoccranoBuTenbHas
AKTUBHOCTb, KHCJIOTHBIE CBOMCTBA. ['asiorenuibl. [lonuranoreHumpl.

Oxkcuapl. YcToMUMBOCTh. OTHOIIEHUE K KUCIOTaM U IIET0YaM.

Kucnoponconepxamue kucinotel. bpomHoBatucras, OpomHOBaTasi, OpOMHas KHCJIOTHI.
HonHoBaTuCTas, MOJHOBATasl, WOAHAS KHUCIOTHL. AMQOTEPHOCTh HOMHOBATUCTON KHCIOTHL. Conu
KHCJIOPOJICOACpKAIIMX KHUCHOT. CpaBHUTENbHAS YCTOWYUBOCTh, OKHUCIUTEIbHAs CIIOCOOHOCTh W
KHCTIOTHBIE CBOMCTBA KUCIOPOICOEPKAIINX KUCIOT OpoMa, Ho/1a U acTara.

Mesxragonnaele coefuHEHUS. Y CTOMYNBOCTEL. OTHOIIIEHHE K BOJIE.

17. VI A moarpynma.

OO6mrast xapaktepuctuka osnemeHToB. CTpoeHune artoma. M3MeHEeHHWE aTOMHBIX PaauyCoB,
MOHU3AIMOHHBIX MOTEHIHMAJIOB, CPOJICTBA K AJEKTPOHY U 3JIEKTPOOTPULATEIBHOCTH 3JIEMEHTOB IO
noarpymnme. CTereHN OKUCICHUST aTOMOB 3JieMeHTOB. OOpa3oBaHue 1enei, KOMIIJIEKCHBIX COSUHEHUH.

Cepa. Haxoxnenue B mnpupoxe. Ilonmyuenne, @Pusznueckue CBOWCTBA. AJUIOTPOIHbBIE
Moaudukanu. XuMuieckrue cBoicTpa. [Ipumenenue.

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

Oxkcun cepsl. [Tonyuenue. Ctpoenue mosekysn. @usnyeckre 1 XUuMUYECKHUE CBOMCTBA.

Kucnoponconepxkamue kucinotel. CynbdokcunoBas kucimota. Ponramut. CepHucTas KUCIOTA.
Tayromepusi.  [lomyuenne.  OKHCIUTENBHO—BOCCTAaHOBUTENbHBIE  cBoiicTBa.  Cymb(QUTBI |
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runpocyibGursl. CepHas kucnota. [lonydenne. @uznueckue 1 XUMHUECKUE CBOMCTBA pa30aBIeHHON U
KOHLICHTPUPOBAaHHOM  KUCHOTBHL. POnp CcepHOMl KHUCIOTBI B XUMHUYECKOHM IPOMBILIIEHHOCTH.
MonoHazcepHas kuciaora. OKUCIUTEIbHBIE CBOICTBA.

Tuocepuucras kucinora. TuocepHas kuciaora u THOCyIb(haTel. [lomydyenue, CBOICTBa,
npuMmenenue. Jlutnonucras kucinota. Jutwonutel. I[lupoceprmcras kucnora. I[lupocynbuTsl.
[Tupocepnas kucnora. [Tupocynwdarel. Hancepnas kucnora. [lepcynasdarel. Ix cBoiicTa.

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

["anorenuast ceprl. @Topua cepsl (V1), crpoenue. [puunHbl XMMHUUECKON HHEPTHOCTH.

OxcoranoreHuIbl cepbl. XJIOPUCTBIA THOHUI. XIOPUCTHIN cynbhypuia. [lomydenue. I'uaponms.
XnopcynbhoHoBas kucioTa. ['uaponus.

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

Coemunenus ¢ BojmopomoMm.  CeneHunbl, TEUIYpPUIAbI, TOJOHHUIABL. Y CTOWYUBOCTD,
BOCCTAHOBUTEJbHBIE UM KHUCJIOTHbIE CBoMcTBAa. Oxcuapl. OKHUCIUTEIbHO—BOCCTAHOBUTENIbHBIE U
KHUCIIOTHBIE CBoOicTBa. Kucinopoziconepraiiye KUCIOTBL: CEJIEHUCTass W TEJUIypUCTasi, CEJIEHOBas U
TEJULypOBasi, OpTOTeITypoBasi. KUcCiOTHbIE U OKHCIUTENbHbIE cBOMCTBA. COH.

18. V A nonprynmna.

OOmast xapakrepuctuka mnonarpymnmel. CTpoeHne aromoB. M3MeHeHHEe aTOMHBIX W HOHHBIX
paguycoB, MOHU3ALMOHHBIX MOTEHLUAIOB, CPOJCTBA K 3JEKTPOHY 3JEMEHTOB B noarpymnie. Crenenu
okucinenud. Azor. Haxoxnenume B mnpupoge. Ilomyuenue. ®Pusznueckue M XUMHUYECKUE CBOMCTBA.
[Tpumenenue. CoeauHenus a3ora ¢ Bojopoj oM. AMmuak. CTpoeHre MojeKysabl. MeTobl NOoTy4eHus.
CBoiicTBa M MPUMEHEHHE >KMJKOIO aMMHaka. XHUMUYecKue cBoMcTBa. OKHCIEHHME aMMHaKa.
3aMelieHue BOAOPOAAa B aMMHUake. AMUAbI, UMHJIbL, HUTpHUIBL. [uapokcus ammonus. Peakuuu
NPUCOCTUHEHNST aMMHaKa. | uapa3uH, a30THCTOBOJOPOAHAS KHCIOTa, THApoKcwiamMuH. [lomyuenwue,
CTpOEHUE, CBOICTBA, MPUMEHEHHUE U BaXKHEUIIIME IPOM3BOIHBIC 3TUX COCTUHEHUH.

Oxkcunbl azota. Oxcun azora (l). Oxcun azora (Il). Tlomydenme. CTpoeHHe MOJEKYIIBI.
Xumunueckue cpoirctBa. Oxcupa azora (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 yCTOMUYUBOCTh. A30THBIE YIO0OpEHUSI.

Azotucras kucnora. [Tonyuenue. CoiictBa. HUTputhl. A30THOBaTHCTas! KUCIOTA.

®docdop. Haxoxnenue B mpupoxe. [lomyueHue B cBOOOTHOM cOCTOSHUH. Du3nyeckue u
xumuyeckne cBoiictBa. Ilpumenenne. Coenunenus ¢ocdopa ¢ Bomopogom. Docohun. Paznuuus B
cBoiicTBax ammuaka u gpochuna. Pochusl.

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

Oxcugel  dochopa (Il u V). Crpoenne  wmonekyn. Ilomyuenue.  CBoiicTBa.
Kucnopoaconepxkamue kucnotsl pocdopa (V). Opro-, nmupo- u MetadocPopHble KUCIOTHl U UX COJIH.
Crtpoenue dpocopHbix KucioT u Gocdaros. [Tomudocdarer. PochopHbie yaoOpeHus.

Kucnoponconepxkamue xucnotel ¢docdopa (lll). Docdopucteie kucnorsl u  (HocHuUTHL
®ochopHoBaTucTas KUCI0Ta U THIOPOCHUTHI.

DJeMeHThl NOArpYNbl Mbllibsika. Haxoxaenue Mplbsika B mpupojie. [lonyuenne B cBo60AHOM
COCTOSIHUH. AJITOTpOnHbIe MOAUpUKauu. Ou3ndeckue u XuMudecknue cBoiicTpa. [IpuMenennue.

CoenuHenus: ¢ BOJOpoJIoM. M3MeHeHHe CBOWCTB BOAOPOAHBIX COCIMHEHMH B psily aMMHMaK —
BUCMYT. APCEHUIbI, aHTUMOHU/IBI 1 BUCMYTH/IBL.

Oxcunpl. Ilomydenue, cBoiicTBa. ['mapokcuibsl. KHCIOTHO—OCHOBHBIE W OKHCIHUTEIBHO—
BOCCTAaHOBHUTEIIbHBIE CBOWCTBA. APCEHUTHI, APCEHATHI, AHTUMOHHUTHI, aHTUMOHATHI, BACMYTATHI.

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

OOmast xapakTepucTuka 3jeMeHTOB. CTpoeHHe aToMoB. VI3MeHeHue aTOMHBIX paJnycoOB,
MOHM3ALMOHHBIX IOTEHUHUAIOB M 3JIEKTPOOTPULATENBHOCTH 3JIEMEHTOB 10 mnoAarpymme. CreneHu
OKHMCJICHMsSI aTOMOB JJIEMEHTOB. JI3MEHEHHE MEeTaNIM4ecKOro M HEMEeTaJUIMYECKOro XapakTepa
AJIEMEHTOB B MOATPYIIIIE.

Yrunepon. Haxoxaenue B mnpupoge. Pusnueckue CBONCTBA. AJUIOTPOIHBIC MOIU(DHKAIINU.
HckyccTBeHHBbIN aiMa3. AKTUBUPOBAaHHBIN yrojib. XUMUUecKkue cBoiicTBa. [Ipumenenue.

[Ipocreiinye coeqMHEHUS C BOJAOPOIOM: METaH, TUJICH, alleTUJIEH.

KapOuzasl metamnos, ux kinaccudukanus. [Ipumenenue kapouaos.

CoenuHeHus yriieposa ¢ rajoreHamu. YeTslpEXXIOpUCThIN yriepos. OTopnponu3BOIHbIE.

Cepoyrinepoa. TuoyronpHasi KHCJIOTa U THOKAPOOHATHI.

Coenunenus yriepoaa ¢ a3otoM. Junuan. [{uanucTsiit BO1Opoa, CHHUIIbHASL KUCIIOTA, IPOCTHIE
U KOMIUIEKCHble IuaHuabl. lluaHoBBlE, ULMaHypoBas, HW30LHMAHOBAas U TIpeMydas KHUCJIOTHI.
PonanucToBoj0pogHAs KMCIOTA U €€ COJIu.

Oxkcunbl  yraepoma. Oxcua  yriepona (ll). BoccranoButenbHbie cBoiicTBa.  Peakims
npucoeguHenus. docred. KapOoHUIIBI METAIIOB.

Oxcup yriepona (1V). YronsHas kuciora u €€ conu. KapOoHaTel 1 ruipoKapOOHATEHI.

Kpemuuii. Haxoxnenue B mpupope. Ilomyuenne B cBoOOgHOM cocrostHMM. Pu3nueckue u
XHMHYECKHE cBoMCTBa. [Ipumenenue.

Coenunenus ¢ BonoponoM. CtpoeHue, crocoObl moiaydeHus. YcroilunBocTs. CHIMLIUABI, UX
IIPUMEHEHUE.

Coenunenus c rasiorenamu. KpemuegdropucroBogopoaHas kuciaora. @ropcunukarsl. CUIOKCaH.
CHIMKOHBI.

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

OneMeHTbl moArpynmnsl repmanus. Haxoxxnenue B mnpupone. Ilomydenne B cBoOOAHOM
coctogsHnM. Pusndeckre U XMMU4ecKue cBoicTBa. [[pumenenne.

Coenunenns ¢ BonopoaoM. [lonyyenue. ¥ cToHunBOCTb.

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

Coenunenus ¢ cepoil. THocoennHeHus repManus 1 osnoBa. Kuciaopoaconepskaliie coeMHEHUS.
Oxcwusl snementoB (11, 1V).

Crnoxuble okcupl cBUHIA. Cypuk. KHCIOTHO—OCHOBHBIE U OKHCIUTEILHO—BOCCTAHOBUTEIIbHbBIE
CBOICTBA OKCH/IOB.

I'unpoxcunpr 3nementoB (I, 1V). Ux ycroitunBocTs. KHCIO0THO—OCHOBHBIE U OKUCIMTEIBHO—
BOCCTaHOBUTENbHBIE cBoWcTBa. Comu ruapokcunoB snemeHtoB (1, 1V) B xaTHOHHON M aHMOHHOMN
dopmax. ['mapokcocomnu.

I'epmanuTh! M repMaHaTbl. CTAaHHUTHI U CTaHHATHI. [IIIOMOUTEI U TITIOMOATHI.

20. 1l. A moxarpynmna.

OO6mrast xapakTepucThka 3JieMeHTOB. CTpoeHue aTomMoB. M3MeHEHHWE aTOMHBIX PAJUYCOB H
MOHU3ALMOHHBIX MMOTEHIUaNoB B Trpynne. CTeneHW OKHUCICHHUS. XapakTep XMMHUUYECKHX CBs3ed B
COCTMHEHUSX.

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

BopoBomoponsr (6opansl). CTpoeHHe, ModydeHHEe U CBoOiicTBa. boporuapuasl U OOpHIBI
METaJlIOB.

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 aniOMUHHS B KAaTHOHHOM W aHMOHHOW (opmax.
Kowmmiekcabie coequnenust. J{Boitabie conu. ['uapu antoMuHus, aqtOMOTHAPUT JTUTHS.

DneMeHThl noarpynnel raums. Haxoxnaenue B mpupope. Iloidydenwe B cBOOOIHOM BHUJE.
dusznyeckue 1 XuMudeckue cpoictpa. [Ipumenenue.

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

Oxcupn rammsa (I1). T'mapoxeuast anementoB (ll1). Mx ycroitunBocTs. KHca0THO—OCHOBHBIE
cpoiictBa. Conu rayumas, waaus, tamiuas (11).

I'mppokeun tammua (). Comum tammus (). OKuCIUTEIBHO—BOCCTaHOBUTENIBHBIE CBOMCTBA
coemunennii Tammus (1) u (11).

21. Il A moarpymma.

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB.

bepwinuii. Haxoxnenue B mnpupone. Ilomyuenme B cBoOoanom Buae. dDusnueckue u
xuMuueckue cBoicTBa. [lpumenenue. ['mpmpua Oepwmmusa. Okcua W TUAPOKCUZI Oepuilivs, HX
amdotepHocTb. Conu Oepusuvs B KATHOHHOM U aHMOHHOM opmax.

Marnuii. Haxoxxaenue B npupose. [lomydenue B cBobogHoM Buae. Puznveckne U XUMHUECKUE
cBoicTBa. ['mapun maraus. Oxkeua u rugpokcua. OCHOBHBIE COJM MarHus. MarHe3uanbHbId IIEMEHT.
IIpuMeHeHne Maruus U €ro COeIMHEHUM.

DneMeHThl monrpymnmnsl kanbliusg. Haxoxnaenue B mpupoje. [lomydyeHue B cBOOOAHOM BHJE.
®uznyeckue U xumuyeckue coictna. [Ipumenenue. 'mapunel. YcroitunBocTs. OTHOILIEHUE K BOJE.
BoccranoBurenbshbie cBoricTBa. Okcunpl. [lepokcuapl. I'mapokcuasl. ['aménas n HerameéHas U3BECTb.
Comu. Xnopuasl, HUTpaThl, cynbdaTel, kapOoHaTel. KapboHat u ruapokapOoHaT Kambius. KECTKOCTD
BO/JIbI, METO/BI €€ ycTpaHeHus. LlemeHT.

22. | A moarpymmna.

OO61as xapakTepUCTHKA MOATPYIIIHI IEJIOYHBIX METAJIOB.

Jlutuit. Haxoxxnenune B mpupoge. [lonydenne B cBoOoaHOM Buae. Ouznueckue U XUMHUECKUE
cpoiictBa. [Ipumenenune. ['unpun murua. Hutpun nutus. Oxenn u nepokeu. 'mapokeus. Comau TuTHs.

Hatpuii. Haxoxnenue B npupoae. [lonydenne B cBoOoHOM Bue. Duznueckne U XUMHUECKHE
cBoiictBa. [lpumenenue. I'mapun Hatpus. Oxcua u mnepokcup. [muapokcun. Meroabl MOdydeHHs.
[Ipumenenue. Conu. Cona KanblIMHUPOBaHHAs U UTheBast. Meroasl nonydyeHus. [Ipumenenue.

DJnieMeHThl noArpynmnbl kanus. Haxoxaenue B mpupojne. [lomydeHume B CBOOOJHOM BHJE.
®usnueckue u xumuyeckue cpoiicta. [Ipumenenune. ['mapuasl. Oxcuasl. Ilepokcunpl. Hagnepokcuast.
O3zonugel. ['mapokcuast. Comu.

23. VIII A moarpynma.

OOmast xapakrtepucTuka 3yeMeHToB. CTpoeHHe aTOMOB. VI3MeHeHue aTOMHBIX PaJAUYCOB U
MOHM3AIMOHHBIX MOTEHUUaIoB B mnoarpymmne. I[lpuunmHbl XuMudeckoil uHepTHOCTH. Dusnveckue
cBoiictBa. llpumeHenue. Xumudeckue coenuHeHus. DPTopuabl KCEHOHA, KpunToHa. [‘maponus
dTopunos. Kucnopoaconepxaiiye coeAMHEHHUsI KCEHOHA. XUMHUSI pajioHa.

24. 001123 XapaKTEPUCTUKA MEPEXOIHBIX DJIEMEHTOB.
Crpoenue atomoB. M3MeHeHHME aTOMHBIX PaJUyCOB W HWOHU3ALMOHHBIX MMOTEHIMAIOB IO
rpynmnaM u nepuonaM. CTenmeHb OKHCICHHS aTOMOB OJJIEMEHTOB B coeauHeHusx. [Ipumenenue
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YCTOWYMBOCTH BBICHIMX CTeMeHeH okuciaeHus Mo rpymmaM. OCOOCHHOCTH W3MEHEHHSI CBOWCTB
3JIEMEHTOB IO TPYIIIAM I10 CPABHEHHUIO C P-3JIEMEHTAMU.

XapakTep XUMHUYECKUX CBsi3ell B coeluHEHHsX. CKIOHHOCTh K OOpa3oBaHUIO KATHOHHOU U
aHUOHHOU (HOpM, K 00pa30BaHHIO KOMIUICKCHBIX COeAMHEHM. I3MeHeHe XMMUYECKON aKTHBHOCTH -
SJIEMEHTOB IO TpymmnaMm U mnepuojaM. KHUCIOTHO—OCHOBHBIC CBOMCTBa THAPOKCHIOB O-3JIEMCHTOB B
Pa3HbIX BAJIEHTHBIX COCTOSIHUSIX UX aTOMOB.

25. 11 b moarpynma.
OO1ast XapaKTEpPUCTHKA 3JIEMEHTOB. BO3MOKHOCTh OTHECCHUS ITUHKA, KaIMHUs U PTYTH K d- U S-
JJieMeHTaM. 3MeHeHHue aTOMHBIX PaJWyCOB M HMOHHM3AIMOHHBIX IMOTCHIMAIOB B rpymme. CTeneHH

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

Haxoxnenne B mpupoze. [lonydenne B cBoOoaHOM BUe. Pusnyeckre 1 XMMUYECKHUE CBOMCTBA.
[Ipumenenue.

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

I'mapokcunpl nMHKA U Kagmusl. KucioTHO—OCHOBHBIE CBOMCTBA THIPOKCH]IOB.

Comu. Conu IMHKa M KaaMmus B KaTMOHHOW W aHWoHHO# (opmax. Comu pryru (1) u (Il).
HucnponopuuonupoBanue coneil pryru (l). 'maponus conell unmHka, Kagmus, pTyTH. [asoreHunbl.
Hutpatsl. Cynb(usl, IMHKATHI, KaMAaThI.

KommuiekcHble coequHeHNs. AMMUAa4YHbIe, [IMAHUIHBIE, TAJIOTEHUAHBIE KOMILIEKCHI.

26. | b noarpynmna.

OO0mas xapakrepucTuka 31eMeHToB. Haxoxnenue B npupoje. [lomydenue B CBOOOIHOM BHJIC.
Ouznyeckue U XuMU4ecKre cBoicTBa. [I[pumeHeHe MeTanios.

Coenunenus snemeHToB (). OKCuABL, THUIPOKCUIBI, COJIM, KOMIUJIEKCHBIE COEIUHEHUS.
VYceroitunBocTh JUCITPOTIOPIIMOHUPOBAHMUSL. OKHCIIUTENbHO—BOCCTAHOBUTEIbHBIE CBOMCTBA.
[Ipumenenue rajoreHUA0B cepedpa B potorpadumu.

Coenunenus onemeHToB (ll). Oxcuasl, ruapokcuabl, conu. Kympurtel. KomrmiekcHbie
COCTMHEHHUSI.

Coenunenus >nemeHToB (l11). Oxcuapl u runpokcuabl. Ayparbl. 30J0TOXIOPUCTOBOJOPOIHAS
kuciota. Comu. KomrmiekcHbie coeiMHEHUSI.

27. V1 b moarpymma.

[Moarpynmna »xene3a. O01as XxapakTepUCTUKA JIEMEHTOB MOATPYNIbl. HaxoxieHue B mpupoe.
[Tomyyenue B cBOOOTHOM COCTOSIHMU. Pa3jienenue miaTiHOBBIX MeTaioB. OU3NYECKHNE U XUMUYECKUE
cpoiictBa. CrutaBsbl xene3a. UyryH. Crans. [Ipumenenue.

Coenunenus snemeHToB (0). KapOoHUIbI sxene3a, pyTeHus, OCMHUS.

Coenunenus osnementoB (Il1). Oxcun u  ruapokcua xene3a. KHCIOTHO—OCHOBHBIE U
OKHCIIUTEIbHO—BOCCTAaHOBUTENbHBIE CcBOMcTBA. Coyn kenme3a. KOMIUIEKCHBIE COEIMHEHUS JKejesa,
PYTEHHS U OCMHUSI.

Coenunenus anemeHToB (ll1). Okxcuapl w TuaApoKcHUIBl kene3a. KHCIOTHO—OCHOBHBIE H
OKUCIUTEIbHO—BOCCTaHOBUTENbHBIE CBOMCTBA. Conu. KomIuiekcHble coeTMHEHNUS.

Coenunenus smementoB (1V). Okeuabl u rugpokcuasl pyrenust u ocmusi. Okcodeppatst (1V).
KommuiekcHbie coeAMHEHUSI.

Coenunenus anemenToB (V). deppatel, pyTeHaThl, OCMaTHI.

Coenunenus pyrerus (V1) u ocmus (VIII). Oxcnapl. KucioTHOo—0CHOBHBIE U OKHCTUTEIEHO—
BOCCTAaHOBUTEJIHHBIC CBOMCTBA.

[Moarpynna koOambra. OOmIas XapakTepHCTHKAa OJJIEMEHTOB MOArpymmbl. HaxoxnaeHwe B
npupojie kodanpra. Ou3ndeckue U XuUMHIeckue cBoicTra. [Ipumenenue.
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Coenunenus snemeHToB (0). KapOonuisl koOanbTa, poaust, HPUIHSL.

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

Coenunenus 3nemeHToB (l11). Oxcunst u ruapokcunbl. Conu. KommiiekcHbie coeIMHEHUSI.

Coenunenus snemeHToB (1V). Oxkcuapl u TuapoKcuIbl. KOMIUIEKCHBIE COSTUHEHUS.

Coenunenus smemenToB (V). [anorenusl. @ropuast poaus (V1) u upuaus (V).

[Moarpynma Hukens. OOmas xapakTepucTrHKa 3JIEMEHTOB MOArpynbel. Haxoxaenue B mpupose.
[Tomyuenue HUKeNss B CBOOOAHOM cocTosiHMH. (DU3NYECKHE W XHMHUYECKHE CBOWCTBA JJIEMEHTOB.
[Ipumenenue.

Coenunenus snemenToB (0). Kap6onunsl. L{nanus.

Coenunenus sneMeHToB (I1). Oxcuapl, ruapokcubl. KucaioTHO—OCHOBHBIE W OKHCIUTEIBHO—
BOCCTaHOBUTEbHBIE cBOMcTBA. Conn. KoMIlIeKCHEBIC COeTMHEHHS.

Coenunenus anemeHToB (l1). Okcuapl M THAPOKCHUIBI HUKENIS W IUIaTHHBL. KoMIuiekcHbIe
COCUHEHMSI.

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

(V).

28. VIl b moarpynma.

OO6mass xapakTepucTtuka s1eMeHTOB. Haxoxnenue B mpupojne. [lomydenue B cBOOOAHOM
coctositHuM. U3nuecKkrne U XuMH4ecKue cBoicTra. [Ipumenenue.

Coenunenus snementoB (0). KapooHub.

Coenunenus snementoB (I, 1, 1V, V, VI, VII). Okcunpl, runpokcuasl. Conu. Komriekcasie
coenrHeHHs. Y CTONYNBOCTh. KHCIOTHO—OCHOBHEIE U OKHCINTEILHO—BOCCTAHOBUTEILHBIE CBOMCTBA.

29. VI b noarpynmna.

OO6mass xapaktepuctuka sneMeHToB. Haxoxnenue B mnpupojne. Ilomydyenune B cBOOOAHOM
coctosHuu. Pusnyeckue U XuMUYeckue cBoiicTra. [Ipumenenue.

Coenunenus >nemeHToB (0). KapooHusr.

Coenunenus snemeHtoB (ll). Oxcua u ruzpokcua XxpomMa M UX Mpou3BojAHbIe. KucinoTHo—
OCHOBHBIE U OKUCIIUTEIbHO—BOCCTAHOBUTENbHbBIE CBOWCTBA.

Coenunenns »snementoB (llI). Oxemag w  ruzgpokens xpoma. KHCIOTHO—OCHOBHBIE |
OKHUCJIUTEIbHO—BOCCTaHOBUTENbHBIE cBoiicTBa. Comu xpoma (lll) B aHMOHHON M KaTHMOHHOW (opMmax.
KommiekcHble coeinHeHMs.

Coenunenus snemeHToB (V). Oxcuapl. XpoMOBBbIE KHCIOTHI U MX COJMU. MoOJIMOIEHOBBIE U
BOJI()PAMOBBIE KHUCJIOTHI M UX COJU. KHCIOTHO—OCHOBHBIE M OKHCIUTEIbHO—BOCCTAHOBHUTEIbHBIC
cBoiicTBa. VI30MOJIMKUCIOTE M TETEPOINOJUKUCIOTH Bosibppama u MonuOaeHa. OKCOranoreHuIbl
BOJIb()paMa 1 MOJINO1eHa.

30. V b nmoarpynma.

O6mas xapaktepucTtuka 3nemMeHToB. Haxoxnenue B npupose. Ilonyuenue B cBOOOIHOM BHJE.
dusnyeckue 1 XuMu4deckue cBoicTaa. [Ipumenenue.

Coenunenus Banagus (0). Kap6oHusbl.

Coenunenns Banaaus (I1). Oxcun u ruapokcun Banaaus. Conu Bananus (11).

Coenunenus anementoB (l11). Oxkcun w rugpokcua Banamus. Comm BaHamgus. [ amoreHUbI
HUOOUs U TaHTana. KoMIIeKCHbIe COeTUHEHUS.

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

Coenunenus snemeHToB (V). Oxcuabl u runpokcunabl. Bananatel. [lonuBanagaTel, HHOOATHI,
TaHTaJaThl. ['aJIOreHuabI, OKCOTaTOTCHU/IBI.
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31. IV b noarpynma.

OO6mas xapakrepucTtika 31eMeHToB. Haxoxaenue B npupose. [lonyuenue B cBOOOHOM BUJE.
dusnyecKkue 1 XuMu4deckue cpoictpa. [Ipumenenue.

Coenunenus 3nemeHToB (I1). Oxenn u ruapoKcuT TUTaHa. ['aJoreHu b

Coenunenus snemeHtoB (lll). Oxenn u ruapoxcua turaHa. Coau B KaTUOHHOM M aHMOHHOMU
dopmax. ["anorennpl. KomniekcHble coeTMHEHMUS.

Coenunenus snemeHToB (1V). Oxcuabl U TUAPOKCUABI. THTaHATHI, LUPKOHATHI, TagHATHI.
[Nanorenuapl. I'maponus ramoreHunoB. OkxcoranoreHuzbl. CoeAMHEHUS THUTAaHWIA, LMPKOHMIIA,
radHuIa.

32. 11l b moarpymnna.

OOmas xapakTepucTuka 3jieMeHTOB. HaxoxneHue sinemeHToB B mpupone. [lomyuenue B
cBoOOoAHOM Buje. Pusznueckue M xumuueckue cBoiicTBa. [Ipumenenue. OKcHIbl U THIPOKCHUIBL.
M3MeHeHne KUCI0THO—OCHOBHBIX CBOMCTB T'MAPOKCUIOB B PNy CKaHIui — akTuHui. Comu.

Jlantanounasl. Ctpoenue aromoB. JlantaHouiHOe cxxatue. Haxoxnenue B npupone. [lonyuenue
B CBOOOJHOM cocTosiHUMM. Pasnenenue naHrtaHouzoB. @Pusuyeckue, XHUMHUYECKHE CBOICTBA.
IIpumeHeHue.

Oxcupnpl. I'mapokcunbl. 3MeHeHne KUCIOTHO—OCHOBHBIX CBOWCTB B PsIIY THAPOKCHIOB LIEpUS —
motenus. Comu. CoenauHeHus ILepus, npazeoauma, Tepousi, Heonuma, aucnposus (IV), camapus,
eBponusi, Tyaus U utrepous (11).

AxtuHouabl. CtpoeHue aromoB. CTENeHb OKHUCIEHHS aTOMOB 3J1eMEeHTOB. CoIocTaBieHUE
CBOWCTB JIAaHTAaHOUJIOB U aKTHHOUAOB. HaxoxaeHnue snemeHToB B npupoje. [lonyuenue B cBOOOJHOM
coctosiHuU. McKkyccTBEHHOE osydeHrne akTHHOU10B. Pu3nueckue 1 XUMUYECKUE CBOWCTBA.

Coenunenns topus. Okeup u ruapokcun. I'anorenunst. Comnu.

Coenunenus npotaktunusd. Oxcun. ['mapokcun. [Namorennast. Conu.

VYpan. UzortonHeni coctaB. Pasnenenue uzoronoB. OTHOLIEHHE ypaHa K HEMeETalljgaM, BOJE,
kuciotaM. ['uapua. Oxcunsl. ['uapokcuasl. Ypanatel. Coenmuuenus ypanuia. [ anoreHumb.

Hentynuii. [Inyronuii. Amepunuii. [Tonydenune. Oxkcuapl, ruipokcubl. ['amoreHusl.

5. O6pa3oBare/ibHbIE TEXHOJIOTHH
[Ipu peanuzamuu mucuumuiiHbl  «Heopranwdeckass XUMHS» HCIOJIB3YIOTCS  CIIEIYIOIINE

o0Opa3oBaTeNbHbIE TEXHOJIOTUU:

- peﬁTHHFOBaSI TEXHOJIOI'UA,

- TEXHOJIOTHUS Pa3BUTHSI KPUTUUECKOTO MBIIIJIEHUS;

- TEXHOJIOTUS y4eOHOH THCKYCCUH;

- rpynmnoBast paboTa.

NudopmaniioHHbie TEXHOJOTHH, WCIOJB3yeMble TIPH OCYIIECTBIEHWH 00pa30BaTEIbLHOTO
npoiiecca 1o AUCHUIINHE:

- TEXHOJIOTUH CMEUIaHHOI'O 06y11eH1/151.

6. YueOHO-MeTOAHYECKOe O0ecTieYeHne CAaMOCTOSITeIbHOM PadoThl 00Y4YaIOLIUXCS

CamocrodTenbHas paboTa CTyJEHTOB HallpaBlieHa HA YIIyOJIEHHOE CaMOCTOSITENIbHOE U3yueHHe
OTJIIENbHBIX Pa3/esioB U TeM paboueit nmporpammsbl. CamocTosiTenbHas paboTa CTYyIEHTOB MPOXOAUT B
dopme U3ydeHHs TEOPETHUECKOro Marepuaia (JEKIuil, peKOMEHJOBAaHHOW TUTEpaTypbl, B TOM YHUCIIE U
CaMOCTOSITENIFHOTO TIOMCKa MaTepHaloB B TJ00aibHO# cetH, Bkitodas DBC). K camocTosTenbHOl
paboTe OTHOCUTCS TaKXe MOATOTOBKA K JAOOPATOPHBIM 3aHATUSAM C HMCIIOJIb30BAaHHEM METOJIUYECKUX
YKa3aHUM, pacIioyoKeHHbIX Ha caiite oubmmoreku 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
NMPOMEKYTOUHOM aTTecTANMU 00YUYAIOIMXCS N0 TUCHHUIJINHE

PeiiTuHTrOBBIN KOHTPOJIb KadyecTBa 3HAHMM MO JUCHUUIUIMHE B 1-M ceMecTpe 3allaHMpOBaH B
dopme 10 KOHTPOIBHBIX PabOT U 8 TabOPaTOPHBIX padOT.

PelTHHTOBBIN KOHTPOJIbh KayecTBa 3HAHWW MO TUCIUILUIMHE BO 2-M CEMECTpe 3alUIaHHpPOBaH B
dbopme 12 koHTpOIBHBIX paboT 1 11 mabopaTopHBIX padoT.

PeliTuHrOBast OIleHKa CTYJEHTOB B CEMECTpE CKJIAJbIBACTCS M3 OLIEHKU 33 KOHTPOJIbHYIO paboTy
(MakcuManbHO 4 6ajuia) U OIICHKH 3a JJA0OpaTOPHYIO padboTy (MakcUMallbHO 2 Oasia).

Jlomyck K 2K3aMeHy IOJIy4alOT CTYJCHThI, HaOpaBmue He MeHee 35 OalloB U IOJHOCTBIO
BBITMIOJIHUBIIIHE Ja00PAaTOPHBIN MPAKTUKYM.

OK3aMEHAIlMOHHbII OTBET oOLeHuBaeTcss u3 pacyera B 40 0ayuioB, KOTOpblIE CYMMHUPYIOTCS C
OaymtamMu, HaOpaHHBIMH 3a ceMecTp (MakcuMaiibHO — 100 perTrHTrOBBIX OayioB). Illkama onenku: 50-69
0aJJTOB — «yIOBIETBOPUTEIBHOY, 70-85 OaJLIIOB - «XOPOIIOY», BBIIIE 85 OANIOB — «OTIIMYHOY.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecniedeHne TUCIIUTITHHBI
OcHoBHas nTuTeparypa:

1. Heopranudeckas xumus : B 3 T. : y4eOHMK Jiisi cTyAeHTOB BY30B / moj pen. 0. JI. TperbsikoBa .—
M. : ACADEMIA, 2004 .— (Bricmiee npodeccuoHanbHoe obOpasosanue) . T. 3, k. 1: Xumus
niepexoHbIX eMeHToB .— 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 JUTSI CAMOCTOSTEIBHONW pabOTHI CTYACHTOB) : yueOHOE rmocodue /
@DenepallbHOE areHTCTBO MO 0OOpa3oBaHHIO, [ocymapcTBeHHOe 00pa3oBaTelbHOE YUPEKICHHE
BICIIET0 MpodeccHoHanbHOro oOpa3oBanHust «KasaHCKkuil TOCYTapCTBEHHBIH TEXHOJIOTUYECKUN
yHuBepcuteT» ; cocT. JI.B. AntoHoBa, E.B. I'ycesa. - 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 : yaeOHoe mocooue / T.A. Jlapuues, T.}O. Koxyxosa. -
KemepoBo : KemepoBckuil rocynapctBenHslii yHusepcuret, 2012. - 147 c. - ISBN 978-5-8353-
1515-4 ; To xKe [DneKTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232759

4. OOmas W HeopraHuyeckas XuMHus : ydeOHO-meTonuueckoe mocooue / H.II. Mudraxosa,
T.IL IlerpoBa, WN.®.PaxmarymimHa u ap. ; MwunuctepcTBo oOpazoBaHus W Hayku Poccuw,
@®enepalibHOE  TOCYIAapCTBEHHOE  OIOJKETHOE  00pa3oBaTeNbHOE  YUPEXKJEHUE  BBICIIETO
npogeccuoHaIbHOTO o0pa3oBaHus «Kazancknii HallMOHAJIbHBIN HCCIIEI0BATEIbCKUN
TEXHOJIOTHYECKUN yHuBepcuteT» ; moja pea. A.M. Kysnenos. - Kazans : U3znarensctBo KHUTY,
2013. - 184 c. : wun., Tabn., cxeM. - bubmumorp. 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. leancosa, T.W. [IpoBoBo3oBa ; moxa pen. B.B. lenucora, B.M. Tananoma. - PoctoB-n/J] :
®ennkc, 2013. - 576 c. : un., cxem., Tadi. - (Beiciee oOpazoBanue). - bubnuorp. B kH. - ISBN 978-
5-222-20674-4 ; To xKe [DmeKTpOHHBII 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 ; MunucTtepcTBO  oOpa3oBaHuss W Hayku Poccuiickoit  @eneparum,
HoBocubupckuii rocynapcTBeHHbIN TexHuueckuit yausepcureT. - HoBocubupcek : HI'TY, 2015. - Y.
2. Xumus snemeHToB. - 90 c. : Tabn. - bubmuorp. B kH. - ISBN 978-57782-2738-5 ; To xe
[DnexTponnsiit pecypce]. - 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. O6mast 1 HeopraHuyeckass XUMHS: OMOPHbIE KOHCIEKTHI, KOHTPOJbHBIE U
TecToBbIe 3afanus : mocobue / 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 XHMHHM @ Yy4eOHO-MeToauyeckoe mocodue /
T.IL Ilerposa, H.III. Mudtaxosa, N1.®. Paxmarymmna, T.T. 3unkudeBa ; MuHHCTEpPCTBO 00pa30BaHUs
u Hayku Poccun, denepanbHoe rocyjapcTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
npodeccnoHanbHOT0 00pazoBanus «Ka3zaHCKUN HAIIMOHATBHBIA MCCIEAOBATEILCKUNA TEXHOJIOTHUECKUN
yHUBepcuTeT» ; o pen. A.M. Kysnenos. - Kazanp : U3garensctBo 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.W. JIaGopaTopHbIii MPAKTHKYM IO HEOPTaHWUYECKOW XUMHHU : ydyeOHoe mocodue /
A.N. Moxos, JI.U. lllypsiruna. - Kemeposo : KemepoBckuii rocynapctBeHHbIi yHuBepcuTeT, 2011. - Y.
1. - 127 c¢. - ISBN 978-5-8353-1181-1 ; To ke [DnekTtponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232376

4. Cupuk, C.M. Heopranmueckas xumus : naboparopusiii mnpaktukym / C.M. Cupuk,
T.1O. KoxyxoBa, B.Il. Mopo3oB ; MunucrepctBo oOpa3oBanus u Hayku P®D, ®exnepanbHoe
rOCyJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTelbHOE YYPEKICHHE BBICHIETO POQPECCHOHATHHOTO
oOpazoBanusi «KeMmepoBckuil rocygapcTBEHHBbIM yHHBepcuTeT», H.X. Kadeapa. - Kemeposo
KemepoBckuii rocynapcrBennbiii yauepcuter, 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

Pecypcbl nH(OpMaIIMOHHO-TENIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema »5IEKTPOHHOM MOJAEpPKKM oOpa3oBarenbHOro rmpouecca «Moil yHUBEpcUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

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

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

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

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

9. MatepunajbHO-TeXHHYeCKoOe o0ecnedeHHue TN CIUTIIHHBI

VY4eOHble ayIUTOPUH:

- JUIA TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIA C KOMILJIEKTOM CIElHAIU3UPOBAHHONW yueOHOM
MeOenn W TEXHUYECKHMH CpEJICTBAMH OOYYCHHs, CIYXAIUMH JUIsI TIPEIOCTABICHUS Y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopaTopusi, ocHalieHHas: 1a00paTOPHBIM 000PY/I0BAHUEM, KOMIUIEKTOM CHEIIHATM3UPOBAHHOM
yueOHOI MeOenu U TEXHUYECKUMU CPEICTBAMH 00ydeHusl.

[TomenieHne asi CaMOCTOATENBHON padOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOW TEXHUKOH ¢ BO3MOXKHOCTBIO MOIKIIOUEHUS K ceTh «MHTepHeT» u
obecneuenuneM gocryna B DOC.

JleMoHCTpanoHHOE 000pYJOBaHUE W Y4E€OHO-HAIIAJHBIE MOCOOUS Ul 3aHATHHA JIEKIIMOHHOTO
THUIA, 00ECTIeYNBaIOIME TEMATUYECKUE WILTIOCTPALIUU: AIEKTPOHHBIE 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 MporpaMMbl IMCHUILIUHBI:
Jo1eHT Kadenpsl pyHIaMEHTATLHON U MPUKIIAJIHON XUMHH, TOIEHT, K.X.H. [Teipay J[.D.

[Iporpamma paccMOTpeHa U yTBepKIeHa Ha 3acemaHuu Kadeapsl (yHIaMEHTAIBHOM
npuknaanoit xumuu 30 aBrycra 2023 ., mpotokoin Ne 1.

[Tporpamma oGHOBIIEHA
MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 1.
CornacoBaHo:

PykoBoautens OII /

(mozrucs)



