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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Ilenpto ocBoeHus: aucuuIMHB «OOmas W HEOpPraHWYecKas XUMHUS» SBISICTCS W3YYCHHE
OCHOBHBIX TEOPETUYECKUX TMOHATHA OOmel XUMHUHU, CTPYKTYpbl M XUMHYECKHX CBOWCTB
HEOPTraHWYECKUX COCAMHEHUMN, UMEIOIUX MPUKIATHOEC 3HAYCHUE, a TaKXKE€ M3YUYEHHE OCHOBHBIX
METOJIOB U CIIOCOOOB CHHTE3a M OUUCTKU HEOPTaHWYECKUX COCTUHEHHM I MOArOTOBKU BBHITYCKHUKOB
K Hay4HO-HMCCJIEI0OBATEIBCKOM paboTe U MPOU3BOICTBEHHO-TEXHOJIOTUIECKON JEATSIIbHOCTH, CBSI3aHHON
C MHCIOJIb30BAaHMEM HEOPraHMYECKUX MaTepHuajoB; a Takxke JUid MOJArOTOBKM K JajbHeHiei
MeJaroru4eckoil 1esITeIbHOCTH.

2. MecTo AucUUIIMHBI B cTpYKTYype OIl

Juctmmuimaa  «OOIIas W HEOpraHWYeCKas XUMHS» OTHOCHUTCS K 00s3aTelbHOW 4YacTh
oOpa3zoBaTenbHOIl mporpammel. OHa 0azupyeTcs Ha TEOPETUUECKUX OCHOBAaX HEOPTaHUYECKOW XMMUH, a
TaKK€ XUMHHN DJJICMCHTOB U HX COGHHHGHHﬁ. VYcmemoe ocBoeHHE I[&HHOﬁ JUCHUITIINHBI 6y,[[eT
CIOoCcOOCTBOBAaTh TOTOBHOCTH CTYJIEHTOB K HW3YYCHHMIO AHAIMTUYECKOM U (QU3NYECKOW XHUMHUH,
XUMHUYECKOW TEXHOJIOTHH, a TAaK)Ke B HAyYHO-HCCIICIOBATEIILCKONH paboTe B 00ACTH TEPMOIUHAMUKH
XUMHUYECKUX PEaKIMi, IPOIECCOB KOMIUICKCOOOpa30BaHMS B pPAacTBOpax, a TakKKe T'OTOBHOCTH
CTYJEHTOB K NPOXO0>KJICHUIO TPOU3BOJICTBEHHON MPAKTUKH (IIPEATUIUIOMHON U EAArOrnYecKoi).

CTyneHT, NpUCTYMAOIUN K U3yYECHUIO AUCUUIUIMHBI, TOJDKEH 00agarh 0a30BBIMU 3HAHUSMU
MIKOJIBHOI'O KypCa XUMHUH, YMCHUCM pPCIIaTh TUIIOBLIC 3a/la4 110 XUMUU.

Jl1s ocBOCHUS JTaHHOW JUCIMUILTAHBI 00Y4alOIUNACS JOKEH:

3HaTBI OCHOBHBIC KJIACCbl HCOPTaHUYCCKUX COGHHHCHHﬁ, X OCHOBHBIC XHUMHUYCCKUEC CBOfICTBa;
UMETh OOIIKE MPECTABICHUS O CTPOCHUH aTOMOB M MOHOB, IleproandyecKkomM 3aKoHE, MePUOANICCKOM
cucteme aieMeHToB /(.M. Meneneena;

YMeTh: TNpOBOAUTH HANpaBICHHBIA IOUCK, AaHAIW3UpPOBaTh U pedepupoBaTh ydeOHYIO
JTUTEPaTypy, BbIpaOaThIBaTh HAa OCHOBE €€ pallMOHAJIBHOTO aHaliM3a CBOK TOYKY 3pEHHUS TIpH
00BSCHEHUH SKCTIEPUMEHTAILHO HAOII0OAaeMbIX SBIICHUM;

NmMeThb: HaBBIKAMH COCTABJIEHUS ypaBHeHI/H\/JI OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX IIPOLECCOB U
peakiuii HOHHOTO OOMEHa, THIPOJN3a CcoJlied; OOMMMH MPEACTABICHUSIMU O JAMCCOIUAINH
SJICKTPOJMTOB B BOOAHLIX paCTBOPAX; HABbIKAMHU IMPOBCACHUA SJICMCHTAPHBIX XUMHWYCCKUX OITBITOB.

3. Illianupyemble pe3yJbTaThl 00yYeHHs M0 JTHCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMH AUCHUILIMHBI (POPMUPYIOTCS CleAYIOLMe KoMreTeHuu B cootBercTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIeHUIO OATOTOBKU:

a) obmenpodeccuonansubie (OI1K):

OIIK-1 - cnocoOHOCTh aHaJIM3UPOBaTh, HMHTEPIPETUPOBATH M 0000IIATh  PE3yNbTaThl
AKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX PadOT XUMUYECKOW HAIIPaBJIE€HHOCTH;

OIIK-2 - crnocoOHOCTh MPOBOJIUTH XUMHUYECKHI SKCIIEPUMEHT C UCIOJIB30BAaHHEM COBPEMEHHOTO
00opyoBaHus, cO0JII0/1asi HOPMbI TEXHUKH 0€30TIaCHOCTH;

0) npodeccuonanbubie (I1K):

[1K-1 - cnocobHOCTh MIaHUpPOBaTh pabOTy U BBIOMpPATh a/IeKBAaTHbIE METOMbI PEIIEHUsI Hay4yHO-
UCCIIEIOBATEIbCKUX 337a4 B BHIOPaHHOW 00JACTH XUMHMH, XUMHUECKOW TEXHOJOTMHM WM CMEXHBIX C
XUMHUEH HayKax;

[1K-3 - cmocoGHOCTh Ha OCHOBE KpuTHueckoro aHanuza pesyiabraroB HUP u HUOKP onenuBath
NEPCIEeKTUBBl X MPAKTUYECKOTO0 MPUMEHEHHUS W MPOJOHKEHUS paboT B BHIOpaHHOM 00JacTH XMMUH,
XUMHUYECKON TEXHOJIOTUH MM CMEXHBIX C XUMHUEN HayKax
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3.2. IlepeyeHb IIAHUPYEMBIX Ppe3yJbTATOB O0Y4YeHHS] MO AUCHHUILUINHE, COOTHECEHHBIX C
(popMHpyeMbIMH KOMIIETCHIUSIMU

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI O0YYarOIUICS TOJIKEH:

3HaTh:

OCHOBHBIE TIOHSTHUS M 3aKOHBI TEOPETHYECKONW HEOPraHMYeCKOW XUMHUU; COCTaB, CTPOEHUE U
XUMHUYECKHE CBOWCTBA OCHOBHBIX IIPOCTBIX BEIIECTB MU XHMMUYECKUX COEAMHEHMH; CBS3b CTPOCHMS
BEIIeCTBAa W MpoTeKaHus xumudeckux peakiuii (OIIK-1); HasBanwe M Ha3HayeHHe TabOpaTOPHOI
NOCY/bl, HUCIIOJIB3YEMOM [UIsl MPOBENEHUS 3KCIEPUMEHTOB, METOABI M CIOCOOBI CHUHTE3a U OYUCTKU
Heopranuueckux coeaunenuii (OITK-2);

YMers:

NPUMEHSTh 3HAaHHUE OCHOBHBIX (DU3MUYECKUX M XHMMHUYECKUX 3aKOHOB TIPU BBINOJIHEHUU
NPaKTUYECKUX 33JaHUH, PEIICHUHN PAaCUYETHBIX 3a/1a4, OOBSICHEHUN PE3YyJIbTaTOB JTAOOPaTOPHBIX pabdoT;
OIKCHIBATh CBOMCTBA BEILIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBHITEKAIOUINX U3 MEPUOINYECKOT0 3aKOHA
u [lepuomuueckoit cuctemsl 3nemeHTOB (OITK-1); BBINOMHATE J1a0OPAaTOPHBIC OMBITHI 110 OMHCAHHMIO;
JIeNiaTh BBIBOJBI Ha OCHOBE IPOBEIEHHBIX JAOOPATOPHBIX OIBITOB; OCYILECTBISTH MOUCK METO/OB
CHUHTE3a U OYHUCTKM HEOPraHWYECKUX COCAMHEHWN B JIUTEPAType; BBINOJHATh CHUHTE3 M OYHCTKY
Heopranndeckux coeaunnenuit (OITK-2, TTK-1); o pe3ynapTataM WHAMBUAYAIBHOTO 3aaHUS [0 CHHTE3Y
U HU3YyYEHUIO CBOMCTB HEOPraHMYECKUX BEILIECTB pPAacCMaTpUBATh MEPCIEKTHBBl UX HMPAKTHYECKOIO
npumenenus (OIIK-2, TTIK-3);

Nwmers:

HaBbIiku cocTaBieHus alropuTMOB OMKMCAHUS CBOMCTB 3JIEMEHTOB M OCHOBHBIX HEOPTaHUYECKUX
coenuHenuii, oopasyembix umm (OITK-1, I1K-1); HaBbIKM NpPOBEICHHS MPOCTEHIINX XUMHYECKHX
9KCIIEPUMEHTOB IO TMOJYyYEHHUIO U HU3YYCHHIO CBOMCTB HEOPTaHWYECKUX BEIIECTB; HABBIKH PadOTHI C
XUMHYECKOH TMOCYyJOoM M 000pYIOBaHMEM, MHCIONb3YEMbIX B IIPOLIECCE CHHTE3a U OUYHUCTKU
Heopranudeckux Bemiects (OITK-2);

4. O0beM U coaepKaHue TUCHHIIIUHBI
O6wem muctmmrHbl coctapiseT 20 3aueTHIX equHuI (720 akaeMIYecKuX 4acoB).
4.1. Conep:xaHue TUCHHMILUIMHBI 110 pa3xeiaM (TeMam)

No Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznenst (TeMsr) = 00beM KOHTPOJISL yCIIEBAEMOCTH
IUACLUIUIVHBI o
3 3aHsTHS JaHSTHS DopMbl TPOMEKYTOUHOU
© JICKIITUOH- CEMHHap- aTTecranuu
HOTI'O THUIIA CKOI'0 TuIia
1. | Teopemuueckue ocnosbl | 1 2 0
Heop2aHuyeckou Xumuu.
Beeoenue.
2. | Amomno-monexynapnoe  yuenue. | 1 6 8 OrtueTsl 10 4
OcHo6Hble noHamusi U 3aKOHbI 1a00paToOpHBIM paboTam.
XUMUU. KonTponbHas pabora.
3 Cmpoenue amoma. 1 6 8
Ilepuoouueckuti 3AKOH. KoHTponbHas paGoTa.
Ilepuoouueckas cucmema
9NeMEeHmo8 U INEeKMPOHHAS
CMPYKmMypa amomos.
4 | Xumuueckass ceés3v u cmpoenue | 1 8 8
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MOJIEKYIL. Azpeeamele COCMOSHUA
eeuecmea.

KonTposibhas padora.

S | Duepeemuka xumuueckux 6 8 Otuer o nabopaTopHOi
npoyeccos. pabote
KonTposbHas pabora.
6 | Xumuueckasn KUHemuKa. 6 12 Otyet no nabopaTopHOI
Xumuueckoe pagrosecue. pabore.
KonTtpospHast pabora.
7 | Pacmsopul. 14 30 OTueTsl 10 2
nabopaTopHBIM paboTam.
3 KOHTpPOJIbHBIE PAOOTHI.
8 Oxucaumenvto- 6 10 Otuer o nabopatopHoit
80CCMAHOBUMETIbHBIE NPOYECCH. pabore.
OcHo8bl 21eKMpPOXUMULL. KontponbHas padoTa.
9 | Komnaexcuvie coeounenus 6 10 Ortyer 1o nabopaTopHOH
pabore.
KonTposibHast pabora.
10 | Ceoticmea snemenmos 1
nepuooUyecKoli cucmemsl U ux
coedunenutl. Beedenue.
11 | Booopoo, kucnopoo. 1
12 | Ceoiicmea snemenmos VIl A 4
2PYnnbvl U UX COeOUHEHUIL.
13 | Ceoiicmea snemenmos V1 A 4
2PYnnvl U UX COeOUHEHUIL.
14 | 3quemnoe 3anamue 2 3ager
HUroro 3a cemecTp: 70 96 DK3aMeH
1 | Ceoiicmea snemenmos VIl A 8 OTuet o mabopaTopHOi
2PYNnbl U UX COeOUHEHUII. pabore.
KonTposbHast pabora.
2 Cesoticmesa snemenmos V1 A 8 Otuer o nabopatopHoit
2PYNNbl U UX COOUHEHUII. pabore.
KonTpospHas padoTa.
3 Cesoticmesa snemenmos V' A 6 8 Otuer o nabopatopHoit
2PYNNblL U UX COCOUHEHU. pabore.
KonTpospHas padoTa.
4 | Ceoucmea snemenmos IV A 4 8 Otuer o nmabopaTopHOH
2PYNNbl U UX COeOUHEHUII. pabore.
KonTponbHas pabora.
S | Tpenune no nanucanuio 16 KonrponbsHas padora
ypasnenuti OBP ¢ yuacmuem
Op2aHUYecKux coeOuHeHull
6 | Ceoucmea snemenmos Il A 2 4 OtueT o mabopaTopHOi
2PYnnbl U UX COeOUHEHUII. pabore.
KonTposabHas pabora.
7 | Ceoucmea snemenmos |l A 2 4 Otuer no nabopaTopHOi

2PYNNbl U UX COeOUHEHULL.
Csoticmsa 2nemenmos | A epynnoi

pabore.
KonTponpHas pabora.
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U UX COeOUHeHUll.
8 | Tpenune no nanucanuio 2 14 KonTtpomnpsHas pabora
ypaeuenuti OBP ¢ yuacmuem
KOMNIEKCHBIX COeOUHEHUTL
9 | Ceoucmea snemenmog VI A 2 2 2 TectupoBanue
2PYnnbvl U UX COeOUHeHULL.
10 | Obwasn xapakmepucmuxa 2 2
NEePEexoOHbIX DJIeMEHMOB.
11 | Ceoiicmea snemenmos |l b 2 4 8 Ortyer o nabopaTopHOH
2PYNnbl U UX COeOUHEHUIL. pabore.
Ceoticmea snemenmos | b epynnot Konrponbnas padora.
U UX COeOUHeHU.
12 | Tpenune no pewenuio 2 18 KonrposnbHas pabota
KOMOUHUPOBAHHBIX 3a0a4
13 | Ceoiicmea snemenmos VI B 2 4 8 Ortyer 1o 1abopaTopHO
2PYNnbl U UX COeOUHEHUII. pabore.
KonTposibHast pabora.
14 | Ceoiicmea snemenmos V1l B 2 2 8 Ortyer 1o nabopaTopHOH
2PYNNbl U UX COeOUHEHUII. pabore.
KonTposibHast pabora.
15 | Ceoiicmea snemenmos V'l B 2 2 8 Otuer o nabopatopHoit
2PYNNblL U UX COEOUHEHU. pabore.
KonTpospHas pabora.
16 | Ceoiicmea snemenmos NI b 2 4 8 Ortyer 1o 1abopaTopHOH
2PYNNbl U UX COeOUHEHUII. pabore.
Cesoticmesa snemenmos IV b KonTponbHas pabora.
2PYnnvl U UX COeOUHEeHUIL.
17 | Tpenune no pewenuro 3adau 2 16 KonTtponsHas pabora
HOBbIUEHHOU CONCHOCTU
18 | Csoiicmea snemenmos |1l B 2 2 8 KonTponbHas pabora.
2PYnnvl U UX COeOUHEeHUIL.
19 | 3auemnoe 3ansmue 2 6 3a4er
Hroro 3a cemecTp: 36 96+64 Ox3aMeH
Hroro mo qucturuinge: 106 256 OK3aMeH

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUS AUCHUILINHBI N0 pa3ienaM (TeMam)
1 cemecTp
TEOPETUYECKWE OCHOBbI HEOPT AHMYECKOM XUMUN
1.BBenenue.
XHUMHS — €CTECTBEHHAs HayKa. XuMus 1 Marepusi. @opMbl CylecTBOBaHMS MaTepun. Marepus u
nsmwkenue. [Ipenqmer xumuu. Onpenenenue XumMud. Meto sl XuMu. OCHOBHBIE TIPOOJIEMbI XUMHH.

2._ATOMHO—MOJEKyIsIpHOe yueHre. OCHOBHBIC IOHITHS U 3aKOHBI XUMUHU.
ATOMHO—MOJIEKYJISIpHAST TEOPHUS.
OcHOBHBIE 3aKOHBI XHMHH. 3aKOH COXPaHEHHUs Macchl u SHepruu. Pabotsl M.B. JlIomoHoCOBa 1
JLA. JlaBya3pe. CTexHMOMETpUYECKHME 3aKOHBI (IOCTOSHCTBA COCTaBa, KpPAaTHBIX OTHOIICHHH,
HKBUBAJICHTOB, MPOCTHIX OOBEMHBIX OTHOIICHH, ABOTAAPO).
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OCHOBHBIE OHATHUS XUMHH.
Atom. Monekyna. Xumudeckuil anemeHnT. BemectBo. @a3a. Cucrema.

XUMHYECKasi METPOJIOTHSL.

ATOMHas eIWHHUIIA MacChl. ATOMHas, MOJEKYJsIpHas, GopmyiabHas macchl. Mosb. MomspHas
macca. CriocoObI omnpeneseHus] MOJICKYISIPHBIX (Ha OCHOBE 3aKOHAa ABOTaJpo, Ha OCHOBE ypaBHEHUS
MenneneeBa — Knanedipona u ap.) u aTtomHbIXx (MeToabl ABoraapo, MenneneeBa, Kanuwummapo,
Jrononra u [1ty, 1o 3KBUBAJIEHTY ¥ OKUCIUTEIBHOMY YHUCIY 3JIEMEHTA) Macc.

OKHCIHTENbHOE YHCIIO (CTETICHh OKUCIICHHS ) 3JIEMEHTOB. BaleHTHOCTS.

Xumuyeckue (Gopmynsl u ypaBHeHUs. CTEXHOMETPUYECKHE pacyeThl. XHMHUYECKHUE PEaKIIUU.
OcHOBa XUMHUYECKHUX PEAKIIUN U UX KiIacCUpUKAIIHS.

XuMudeckass KilacCH(PUKAIUs W YHUCTOTa BemecTB. HoOMEHKIaTypa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHEHUN.

Atomuctuka JlanpToHa.

3. Ctpoenue aTroma.

CnoXHOCTb CTPOEHUS aTOMa, SKCIIEPUMEHTAIbHbBIE 10Ka3aTeIbCTRA.

[InanerapHas Mojaenb cTpoeHus aroma Peseppopaa. DIEKTpOMArHUTHOE  U3IIydEHUE.
PenTrenoBckue criekTpbl U 3aKOH Mo3mu.

Crpoenue atoma no bopy. Iloctynmater teopum bopa. Cnexktp aTtoma Bomopoja. DHEprus
3JIeKTpoHa 1 atroma Bogopoja. [loctosunas Pundepra. Hegocratku Teopun bopa — 3ommepdenba.

KBanTtoBo—MexaHHueckas Teopusi aToMa.

KopnyckynsspHo—BOJIHOBOM Jyanu3M 3JeKTpoHa. ['unoresa ne bpoitis.

VYpasaenwne Llpeaunarepa. BonHoBas ¢yHKIus, € cBoicTBa 1 pr3ndeckuii cMbIci. [IpuHIunm
HeonpenenéuHocTu I eizenoepra.

KBanToBO€ cocTosiHue aTomMa BoIopo/ia (TEOpusi aToMa BOJIOPO/Ia).

Pemenue ypaBnenus Illpenunrepa. CobctBeHHble (GyHKIMU. AToMmHble opoutamu (AO), ux
HAIpPaBJIEHHOCTb B IPOCTPAHCTBE.

XapakTepHUCTUKA COCTOSHMSI DJIEKTPOHA B aTOME YETBIPbMS KBAaHTOBBIMH 4HcClIaMu. Pu3ndeckuil
CMBICJI KBAaHTOBBIX UHCEII.

MHOros1eKTpoHHbIE aTOMbI. DHEPreTHUECKU YPOBEHb (JIEKTPOHHBIN CIIOH). DHEepreTuyecKuii
MOypOBEHB (JIEKTPOHHAs 000JI0UKA).

[TpuHIMOBI  3amoyHEHHsT SJIEKTPOHHBIX 00ojovek: npuHuun (3amper) Ilaynu, npuHIUD
(mpaBui0) HauMEHbLIEH SHepruu, mnpaBuio KieukoBckoro, mnpaBwio XyHAa. OJIEKTPOHHAas
KOH(UTrypanus aToma.

EMKOCTB 2JIeKTPOHHBIX 000J104eK. DKpaHUpoBaHKe 3apsazaa sapa. [IpoHMKaromas cnocobHOCTh
opouraneit. DpheKTUBHBIN 3aps.

Snpo atoma.

Cocras sifiep 1 ux Kiaccudukanus.

[Tporon, HelTpoH. 3apsn sapa. M30Tombl, H30TOHBI, H300apHhI.

VYcroitunBocts  sijep.  PaguoakTUBHOCTH — (€CTECTBEHHass W HUCKYCCTBEHHas).  THIBI
paauoakTuBHOTO pacnazna (a, ). [Ipasuna cmemenns Coanu u DasHca.

PagnoaktuBHble psanpl. PagmanuoHHas xumus. MedeHHbIE aTOMBI, NPAKTUYECKOE 3HAYEHHUE.
Jlenenue u cunres snep. AnepHasi SHEpreTUKa U OKpy’Karolas cpea.

4. TTepuomnuecknii 3aKkoH. [leproaudeckast cucTeMa DJIEMEHTOB M JJIIEKTPOHHAS CTPYKTYPA aTOMOB.
Ilepnonnueckuii 3akoH J1.11. Meneneesa.
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[Tepuoauueckas cuctema 3aeMeHTOB, €€ Gpopmbl. CTPYKTypa MEPHOAMUECKOM CHCTEMBI: IPYIINA,
HOArpyIa, NEPUoOI, PAI.

CBsi3p  MEPHOAMYHOCTH 3AIOJIHEHUS JJCKTPOHHBIX 000J0YEK aTrOMOB CO CTPYKTYPOi
NEPUOIUIECKOM CUCTEMBI. S-, P-, d-, f- ameMeHThI.

[ToaHbBIC ¥ HEMOIHBIEC YIEKTPOHHBIC aHAJIOTH.

CoBpeMeHHOE COJIepIKaHue MEPUOANYCCKOr0 3aKOHA.

OO1mast XapaKTEepPUCTHKA 3JIeMEHTOB. [IepHOIMYHOCTS CBOMCTB 3J€MEHTOB: aTOMHBIE OPOUTAIIH,
3pGeKTUBHBIE U OpPOUTAIbHBIC ATOMHBIC W HOHHBIC PAJAUYChl, MOTCHIMAI HOHU3AI[MM W SHEPIHsI
HOHHU3AIlMK, CPOJACTBO K OJJIEKTPOHY, 3JEKTPOOTPUIATEIBLHOCTh. BTOpHYHAs MEPHOIHUYHOCTb.
Henepunoaunueckue cBOMCTBA.

Vcropryeckue CBEIEHUS O CHCTEMATH3allMd XUMUYECKUX 2JIEMEHTOB.

5. XumHyeckast CBA3b U CTPOCHUE MOJIEKYIL.

BryTpuMoOnexkysipHas 1 MEXMOJIEKYIISIPHASL CBSA3b.

BuyTpumonekynspHas XUMHUYecKas CBsS3b: MOHHas (TeTepornosisipHas), KOBaJeHTHas (aTOMHad,
TOMEOTOJISIPHASL ), METAJUITMYECKAS.

HNonnas cBsa3b. Ilpuponma, osHeprus u MexaHusM oOpasoBanus. Ilomsipuzyemocts u
ANEKTPUYECKUI MOMEHT aumnois. Hegocratku Teopun HOHHOM CBSI3H.

KoBaneHTHass CBsA3b. OJEKTPOHHAs TEOpHUs TOMEONONSIpHOM cBA3u Jlpromca. MexaHusm
00pa30BaHMs KOBAJICHTHOM CBSI3U: METOJI BaJICHTHOM CBSI3M I METOJI MOJIEKYJISIPHBIX opOuTaneid. Meron
BajieHTHON cBsizu (MBC). Teopus MBC mns monekynsl Bogopona. PaGora I'eiitnepa u Jlonmona.
Pemenne ypaBuenus lllpenunrepa mist Mosiekynsl Bogopoa. KyinoHoBckuil 1 0OMEHHBIN HHTErpalibl U
MHTETrpa ePeKphIBaHUsA, UX (PU3MUECKUI CMBICIL.

CHUMMETpUYHBIE U AHTUCUMMETPUYHBIE MOJICKYJISIPHBIE BOJTHOBBIC (DyHKIIHH.

3aBUCHMOCTH DHEPruM B3aUMOJEHCTBUS MEXAY aroMaMH BOAOPOJA C MApaJUICIIbHBIMU U
AQHTUIIAPAJUICIbHBIMU CIMHAMU OT PACCTOSHUS MEKy HUMM.
OcnosHnble pe3ynbTatel BMC i Monekyssl Bogopoaa. Teopus BMC uis 1pyrux MoJsieKyt.

BanentHocth atomoB no ['etiiepy u JIonnony.

Knaccugukarus KoBaJeHTHON CBS3U: CUTMa-, TU-, 1€1bTa-CBsI3H.

CBolicTBa KOBaJIEHTHOH CBSI3U: HACBIIIAEMOCTh, HAPABIEHHOCTh, IPOYHOCTb, KPaTHOCTD U JIP.

I'mb6puausanus cBs3u. Tunsl ruGpuaM3alvg U CTPOSHUE MOJIEKYI.

HonopHo—akientopnas cBsizb (JJAC).

[Tpupona u MmexaHu3M 0Opa30BaHUs.

JAC u cBoiictBa MoJiekys. MoctukoBasi cBs3b. [lonsitue BanentHocTH ¢ yuétom JIAC.

HocronncrBa u Hegoctatku BMC.

Meton Monekynsipubix opoutanein (MMO). Ctporue u npubanxénasie Teopun MMO. Mertoa
AuHeHHoW koMOMHaimu atoMmHbIX opbOutaneit (MO JIKAO). YcnoBus mocTpoeHUs MOJEKYISPHBIX
opoutaneit (MO). Cas3biBarolliue, HecBsi3bIBaroOlMe U paspbixjsomue MO, ux XapakTepHUCTHKA.
IToctpoenne MO. Koppensunonusie auarpammsel. [IpaBuna noctpoeHns MO 3amosHeHus HX
anexkTpoHaMmu. [Topsiaok cBsi3u. DHeprus quccounanuu Moiekynl. Jlocronncrsa n Henocratku MMO.

Merammnyeckass cBsA3b. MoJienb CBOOOJHBIX 3JIEKTPOHOB B MeTalslaX. XHUMHYecKas CBsS3b B
TBEPABIX TeJax C MO3ULIUKM 30HHOW Teopuu. OOBSICHEHHE CBONCTB METaJUIOB, AMUAJIEKTPUKOB U
U30JITOPOB Ha OCHOBE 3TOU TEOPHH.

MeKMOJIeKYIISIpHOE B3aUMOJICHCTBHE. Cuibl Ban-nep-Baanbca. OpueHTalMoHHOE,
MHAYKIIMOHHOE M JUCIEPCUOHHOE B3aUMOACUCTBHA. DHEPrusi MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS.
Bonoponnast cBs3b. Ilpupoma, »Hepruss W HaANpaBICHHOCTh BOJOPOJHOW CBSI3M. Mex- U
BHYTPUMOJIEKYJISIPHAs BOJOPOAHAS CBS3b.
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6. ArperatHoe cOCTOSHHUE BEIIECTBA.
ITna3zma. I'a3. XKunkocrs. XKunkue kpucraiisl. TBEpabIe BemecTBa. MX XapakKTepUCTUKU.
7. DHepreTuka XMMHYECKUX MPOIIECCOB.

IlepBbil 3akOH TepMoaMHAMUKH. lIoHATHME O BHYTpEHHEM SHEpruM CcUCTEMBl. M3MmeHeHue
BHYTPEHHEH SHEpruum B XoJl¢ XUMHUYEeCKUX mpeBpaiieHuil. [lonstue 06 sHTanmpnuu. B3aumocBs3b
OHTAJIBIIUU U BHYTPEHHEU 3HEpruu. MI3MeHeHHe SHTAIBIINY B XOA€ XMMUYECKUX ITpoleccoB. TermioBon
3¢ dexT XxuMuyeckoro mpoiecca Mpu MOCTOSIHHOM JaBJICHUU. TepMOXMMHUYECKHUE YpaBHEHHUA. 3aKOH
['ecca. OnpeneneHue TEMIOBBIX A(P(PEKTOB PEaKIHUd O TEIIoTaM 00pa3oBaHUs U TEIUIOTaM CTOpPaHUs
BELLECTB.

[Tonsarue 00 sHTponMU. CBSI3b SHTPOIIUHU C TEPMOJIUHAMUYECKON BEPOSATHOCTHIO. DHTPOMHS KaK
Mepa HeynopsaoueHHocTH. CTaHgapTHas SHTPOIHUs BewecTBa. VMI3MEHEHHE >HTPONUU CHUCTEMBI NPU
IIPOTEKAaHUU XMMHUYECKUX peakuui. Bropol 3aKk0H TEpMOJUHAMUKH.

[Tonstue o6 sHeprum I'mbG6ca. M3meHenue sHeprum ['mb6Oca B XMMHUYECKOM IpoOIeCCe Kak
KpUTEPUI €ro NPUHIUIHAIBHON ocyiecTBUMOCTH. CBsA3b 3Hepruu [’ udb0ca ¢ M3BMEHEHUIMU SHTAIBIINN
U SHTponuu peakiuu. CTaHgapTHbIE U3MEHEeHHsI Hepruu [ n66ca B XMMHUECKOM MpoIiecce.

8. XuMudeckas KUHETHKA. XUMHUECKOE PABHOBECHE.

Xumnueckass KUHETHKA. CKOpOCTh XMMHYECKON peakiuu. 3aBUCUMOCTb €€ OT pa3IudHbIX
(aKTOpOB: KOHIIEHTPAIIMN PEAareHTOB, TEMIIEpaTyphl U Katanusa. 3akoH aeiictBus macc (I'ynpndepra u
Baare).

MonekyaapHOCTh U NOPSIAOK peakunu. Mexanu3Mm peakiuid. KoHcTaHTa CKOPOCTH XUMHYECKOM
peakuuu. 3aBUCUMOCTb CKOPOCTU U KOHCTaHThl CKOPOCTH peakuuu oT temrepatypsl. [IpaBuiio Bant —
Fodda. TemmepaTypHbIii KOADHUIUESHT CKOPOCTH XUMHUECKON PEaKIIHH.

DHepreTudyeckuii Oapbep M SHEPrusi akTUBAlUWU. AKTHUBHBIE CTOJKHOBEHHUS YaCTHUI[ H
AaKTUBUPOBAHHBIA KOMIUIEKC. YpaBHEHHE AppeHuyca. DHTpONUs aKTUBalMM. BiusHue kartanuza Ha
CKOpOCTh XuUMHUeCcKOil peakuuu. [lonstue karanuza. Karanuzatopsl u unrubutopsl. Katanutuueckue
peakunu. OcoOOEHHOCTH KaTaIUTUYECKUX peakiuid. ' OMOreHHbIN U reTeporeHHbli kartanu3. Mexanusm
Karaausa.

OOpaTumble XUMHUYECKHE peaklMu. XHUMHYecKoe paBHOBecue. KoOHCTaHTa XHUMHYECKOTO
paBHOBECHsI, CIIOCOOBI €€ BBIPAKEHUS 4Yepe3 MOJIAPHBbIE KOHLEHTpAlMKd M MaplLualbHble ABICHMSL.
CBs13b KOHCTaHTBI XUMUYECKOTO paBHOBECHS ¢ sHeprueil ['ndoca.

Cwmenienne xumuueckoro pasHosecus. [Ipunnun Jle Illarense.

CrnoxHble peakuu: ocae10BaTeNIbHbIE, Tapajlie/IbHbIe, CONPSKEHHBIE U LIETIHbIE.

9. PacTBOpBI.

A. OOue noa0KeHUs.

Hucnepcuonnsle cucreMel. B3secu. Komnonagnsle pactBopsl. MICTHHHBIE >KUIKHE DPAacTBOPSI.
PactBoputens. PactBopéHHOE BemecTtBo. Teopuu pacTBOpoB: (u3MUECcKas, XUMUYECKas, (HU3UKO—
xumuyeckas. CrocoObl BBIpaXKEHHs KOHILIEHTPAIL[MM pPAcTBOPOB: MAaccoBas JO0JIA, MOJbHas JAO0J,
00BEMHAs 10151, MOJIIPHOCTh, MOJISIBHOCTh, HOPMAJIbLHOCTb.

PactBopuMocTs  BemecTB. HachblmieHue, HACBIEHHBIE U MEPECBHILICHHBIE  PaCTBOPBI.
3aBUCHUMOCTh PacTBOPUMOCTH TBEPABIX BEIIECTB, JKUIKOCTEH, Ta3oB OT pPAa3IMYHBIX (DAaKTOPOB:
TEMIEPATYPBI, JaBJIECHMs, NPUCYTCTBHS IIOCTOPOHHHUX BEIECTB, MPUPOJABI PACTBOPUTENS H
pacTBOpE€HHOrO BemiecTBa. 3akoH ['eHpu. 3akon CeueHoBa.

b._PacTBOpBI HEANIEKTPOIHTOB.

PeanbHble M uaeanbHble pacTBOphl. OOmIMe cBoicTBa pacTBOpoB. OCMOTHYECKOE JABIICHHE.
3akoH Bant — I'odda. JlaBnenue HacwimeHHoro napa. 3akoH Payms. Kpuockonus u 30ynuockonus
pacTBOPOB HEANEKTPOIUTOB. CrieicTBUS U3 3aKOHA Payss.
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B. PacTBOpBI c1a0BIX 3JEKTPOJIUTOB.

OnexTponutnueckas auccouuanus Appenuyca. CTeneHb 3JIEKTPOJUTUYECKON IUCCOLMALNH,
METO/IbI €€ ONpPENEICHUS.

W3oTonnueckuii ko3 ¢uiment, ero (QU3MYECKH CMBICI M CBA3b CO  CTEHCHBIO
JNEKTPONUTHYECKON nucconnanuu. CosbBaranus HOHOB M MOJIEKYJd. TepMoauHamudeckas H
KMHETU4YECKas cosibBaTauus. KoopIMHALMOHHOE U COJIbBATAllMOHHOE YMCIIa. BiIusHUE Ha HUX IPUPOALI
Y CTPOCHHMSI paCTBOPUTEIIS. DHEPIreTUKA PACTBOPEHMSI U COJIbBATALIUU.

PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB.

HcTuHHas M KaXyI1ascs CTENEHb MIEKTPOIINTUYECKON Jucconuanuu. Acconuanys B pacTBOpax.
AKTUBHOCTD ¥ KOX(PQHUIMEHT aKTMBHOCTH, WX (u3nueckuii cMmbica. CrnocoObl BBIpAXKEHHS
Ko3(pduureHTa akTUBHOCTU. TeopeTHuecKue U  IKCIEPUMEHTAIbHbIE METOAbl  OIpPECIICHUS
ko3 dunuenta aktuBHocTH. Teopus [ebas — Xrokkens. onHas cuiia pacTBopa.

I'. Kuci0ThI ¥ OCHOBAHUS.

Teopun KHCIOT ¥  OCHOBAaHUU. ODJIEKTPOJMTHYECKAs TEOpPHUSA. bBeCKHUCIOpOJIHBIE W
KUCIIOpoAcoaepKaiue KucaoTel. Cuna kucaoT. KucinoTHele, OCHOBHbIE M aM(OTEpHbIE THAPOKCUIBL.
MHOroOCHOBHBIE KHCJIOTBI U MHOTOKHUCIIOTHBbIE OCHOBaHus. CrymneHuaTas aucconuanus. KoHcTaHThI
qucconuanuu. Teopus coJIbBOCUCTEM.

[Iporonutnyeckas teopusi. Kinaccupukanus kuciaor u ocHoBanuil. [Iporonutuyeckue peakuuu.
Aptonporonu3. Conpspk€HHbIE KHCIOTBI M OCHOBaHMs. KoHcTaHTa mIpoTOnM3a M aBTONPOTOJIM3A.
ATIpOTOHHBIE ¥ POTOJIUTUYECKUE PACTBOPUTEIH.

OnexTpoHHas Teopus JIpronca. JOCTONHCTBA U HEIOCTATKU TEOPHM.

J1. PaBHOBecHs B BOJIHBIX pacTBOpax. (44.)

PaBHOBecue B pacTBopax ciadbix 3eKkTpoiauToB. Koncranra quccounarnuu. CBsA3b €O CTENEHBIO
nucconmanuu. 3akoH paszbaBineHuss OcrtBanbrna. VoOHHBIE peaknMd B pacTBOpax M yCIOBUS HX
IIPOTEKAHUS.

[Tonnble 1 cokpal€HHbIE HOHHBIE YpaBHeHUs. [IpaBuia ux HanucaHusl.

IIpousBeneHne  pacTBOPUMOCTH  TPYAHOPACTBOPUMOIO  JJIEKTpoiuTa.  B3auMmocBsa3b
IIPOU3BEICHUS] PACTBOPUMOCTH C PACTBOPUMOCTBIO BELIECTB.

ConeBoii sddext. [ucconuanus Boasl. MoHHOE mpou3BeneHUE BOABI, 3aBUCHMOCTb €r0 OT
TeMIiepaTypsl. BogopoaHslli 1 rUApOKCUIHBIN ITOKa3aTenu cpeasl. MHaukaTopel. MHTEpBaN nepexona
pH. Bydepnsbie pactBopsl. Mexanusm ux aeiicteusi. bydepnas éMkocTs.

I'mppomus coneit. Tunsl 1 MexaHu3M ruaponusa. OyHKIUNA KUCIOTHOCTH. MOJIEKyIsIpHBIE U
UOHHBIE ypaBHEHMs rujaponusa. CTymneH4aThlii THAPOIU3 MHOTI03apsiiHBIX MOHOB. OcoOble ciyuau
ruaponnza. KonuuecTBeHHbIE XapaKTepUCTHKU Tujpoiun3a. CTeneHb TMAPOIHM3a, 3aBUCUMOCTb €€ OT
pasNMYHbIX (aKTOPOB: MPHUPOABI M KOHIEHTpauuu cosid, Temmeparypbl, pH cpensl. Koncranra
ruzponn3a. CBs3b KOHCTAHTBI THAPOJIN3A CO CTENEHbIO T'MIPOJIN3a, HOHHBIM IPOU3BEIEHUEM BOJBI, a
TaKXe KOHCTaHTaMM JUCCOLMALUK c1a00i KUCIOTHI M ¢1a00ro OCHOBaHMUS.

10. OKHCIUTENHHO—BOCCTAHOBUTEIBHBIC PeaKIIUU. OCHOBBI ANEKTPOXUMHUH.

CyIHOCTh ~ OKHCIUTEIbHO—BOCCTAHOBUTENIBHBIX  peakuuid. [Iponecchl  OKHCIEHUS U
BocCTaHOBJEHUs. Okucnutenu u BoccTaHoBUTENH. (CoOCTaBiIeHUE YpaBHEHUM OKHUCIUTEIbHO—
BOCCTAaHOBUTEIBHBIX PEAKITUI: METOI SJIEKTPOHHOTO OalaHca, JIEKTPOHHO—MOHHBIA MeTo/1. OCHOBHBIC
TUMBl OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKLMI: MEXMOJEKYIIPHOTO U BHYTPUMOJIEKYIISPHOIO
OKHCJICHUSI W BOCCTAaHOBJIEHUS, IUCHPONOPIMOHUPOBAHUSA. BinsHUE cpeapl Ha OKUCIUTEIbHO—
BOCCTAHOBUTEJIbHBIE peaklni. KoanuecTBEeHHbIE XapaKTEPUCTUKN OKUCIUTEIbHO—BOCCTAHOBUTEIbHBIX
peakiuii. OKUCTUTENBHBIA U BOCCTAHOBUTEIbHBIN AKBUBAJICHTHI. DJIEKTPOIHBIN MOTEeHIIUAN. J[BOMHOM
anekTpuueckuit cioit (3C).
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lanpBanmveckuii smement. OJC rambBaHUYECKOTO »dJeMEHTAa. BoJOpOAHBIN 3JIEKTPO.
CraHgapTHBIM JIEKTPOAHBIM NOTEeHUUaN. Psj HanpspkeHUs METauloB, BBIBOJABI M3 Hero. Pemoxc—
norteHuuan. CTaHIapTHbIE pPeAOKC—TOTEHIMaNbl. OnpeneeHue HaNpPaBICHHOCTH OKHUCIUTEIbHO—
BOCCTAHOBUTEIIbHBIX PEAKUUN C TOMOILBK 3JIEKTPOJHBIX M PEAOKC—IIOTCHIMATIOB. Y pPaBHEHHUE
Hepucra. CBsi3b 37EKTPOJHBIX U PEIOKC — MTOTEHIIMAIOB C TEPMOJIUHAMUYECKUMU XapaKTEePUCTUKAMU:
sHeprueit ' mbOca, KOHCTAaHTOI paBHOBECHS, SHTPONHEH U SHTAJIBITHEH.

DIIEKTPOJIN3. 3aKOHBI AJIEKTPOJIU3a.

11. KoMIieKCHbBIE COEIUHEHMUS.

Koopaunarmonnas Teopus Beprepa. Buemnsis u BHyTpenHssa cepa. KommiekcoodpazoBarers.
Jlurannpl. MoHO- u mnosiaeHTaTHble auranasl. KoopanHanmonHoe uucio. KaTuoHHbBIE, aHHMOHHBIE,
HEUTpaJIbHBIC, KJIACTEPHBIE M MHOTOSIACPHBIE KOMIUIEKCHI. XenaThl. HomeHknaTypa KOMIIJIEKCHBIX
coequHeHn. M30Mepusi KOMIUIEKCHBIX COCJUHEHUN: F€OMETpUYECKasi, ONTUYECKasi, MOHU3ALUOHHAS
M30MEPHS JIUTAaHJ0B: KOOPJAMHAIIMOHHAS, TTOJIUMEpH3allMOHHAs.

XuMuyeckas CBSI3b B KOMIUICKCHBIX COCIMHEHMAX. MeTol BaJCHTHBIX CBs3el. BHemmHssa u
BHYTpEHHSIs THOpUAnU3anus. Y CTOMYUBOCTD U PEAKIIMOHHASI CIOCOOHOCTh KOMILIEKCHBIX COeTUHEHUI.

Teopuss monst auranmoB. Paciieruienue O-ypoBHS B OKTadpUYECKOM, TETPAdIPHUUCCKOM U
kBagpaTtHoM Tmosie. [lapamerpnl pacuiersienus. MakTopel, BIMSIONIME HA MapamMeTphbl pPaclICIICHUS:
PHUPOJIA JIMTaH/a, MPUPOJIa KOMILICKCOOOpa3oBaTesl, CTENEHb OKUCIICHUS KOMIUICKCOOOpa30BaTes.
CnuH — cBOOOAHBIE W CIHH — CIIAPEHHBIE KOMIUICKCHI. CIEKTPOXUMUYECKHH PsJl JIUTaHIOB.
MarnuTHbIE CBOMCTBA KOMILIEKCOB. CIEKTPHI MOTJIOMICHUS KOMIIJIEKCHBIX COSIUHEHUH.

YCcTOMYUBOCTh KOMIUIEKCHBIX HMOHOB B pactBope. TepMoaumHaMH4YecKass U KUHETUYECKas
ycTOoMuMBOCTh. CTyIEeHYaThle M TMOJHBIE KOHCTAHTBHI YCTOWYMBOCTH M HecTOWKOCTH. KuneTuka u
MEXaHHU3M PEAKIUMN C KOMILJIEKCHBIMHA HOHAMH. 3aKOHOMEPHOCTh TpaHC—BIMsHUS YepHseBa.

12. XuMusd 1 okpykaromias cpesa.

[IpuunHbl 3arps3HeHUs] OKpyskarolled cpenbl. 3arpssHeHue armocgepsl. Oxcun yriaepona |l.
Cwmor. O3zonoBserii mut. [lapaukoBwiii 3¢ dexr. Kucnorneie noxnau. IlokazaTenu kauecTBa BOJBI.
Oprannueckue coenuneHus. BozOyautenu uHbekumii. TemmoBbie 3arpszHenus. CrnocoObl OYHCTKH
Bo/IbI. OTIpecHEHNE MOPCKOM BOJIBI.

2 cemecTp
CBOMCTBA DJIEMEHTOB IIEPUOJUYECKON CUCTEMBI 1 UX COEJIUHEHMUIA.

13. Beegenue.

O6mue 3akoHOMepHOCTH. (OCHOBHbBIE TMOHATHS reoxuMuu. PacrnpocTpaH€HHOCT W
pacnpez[eneHI/Ie XUMHWUYCCKUX DJICMCHTOB Ha 3eMJ'Ie. KnapK. FCOXI/IMI/IHGCKI/IC HpOLIeCCLI.

[TonyyeHne 4YHCTBIX DIIEMEHTOB M COCAMHEHHWH. OJEKTPOIHM3 paciylaBOB U PacTBOPOB.
XI/IMI/ILICCKOG BOCCTAHOBJICHHC. TepMI/I‘leCKOG pa3no>KeHHe. 30HHa}I OYHCTKa. XpOMaTOFpa(i)I/I‘-IeCKa}I
ouncTka. PacnipenenurenbHas XxpoMaTorpadusi, HOHHbIH 0OMEH, JKUIKOCTHAS SKCTPaKIUSI.

HpOCTLIC BCIIICCTBA. CprKTypa l'IpOCTLIX BCIICCTB. CBOﬁCTBa HpOCTLIX BCIICCTB: IINIOTHOCTH,
TeMnepaTypa IJIaBJICHUA, TeMnepaTypa KHUIICHUSI, OKHCINTEIIbHO—BOCCTAHOBUTCIBHBIC CBOfICTBa,
OTHOIICHUC K BOJC, paCTBopaM KHCJIIOT, I_I_ICJ'IO‘-ICI\/'I, OKHCHHTGHCﬁ.

14. Bonopos.
[Tonoxkenne BogOpoaa B meproandeckor cucreme. CTENEHU OKHUCICHHS BOAOPOJA. XapakTep

XAMHMYECKOM CBSI3U B COCIMHEHUAX BoJopona. Haxoxaenue Bogopoaa B npupoze. M30TonHblii cocTas
BOJIOPOJIa, OPTO- W TMapa-BoAOpPOA. MeToabl MOMY4YEHHsS BOAOPOJA: KOHBEPCHUS METaHa, THUIPOJIHN3
TUIPUIOB, MOJyYEHUE BOAOPOJA U3 BOAbI, KUCIOT U IIEJIOYEH IIPU JIEUCTBUUA METAJJIOB U HEMETAJUIOB.
du3nyeckue U XUMHUYECKHE CBOMCTBAa Bojaopoxda. IIpumenenue Bomopona. ['mapuasl W rugpuHbIe
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KOMILIEKCHI: ITOJIyYEHHE, CBOMCTBa, npuMenenne. Coequnenns Bogopoaa H'. Coenunenus Bogoponaa ¢
METAJUINYECKOU CBA3BIO.

15. Kucnopoa.
Crpoenue aroma. CTeneHb OKHCICHHs. PacpocTpaHEHHOCTh B MPHUPOJIE, U3OTOIHBINA COCTaB,

aiorponusi. [lomydenue B cBOOOMHOM cocTossHMH. DHU3UYECKHE CBONCTBA. XWMUYECKUE CBOWCTBA
kucinopoaa u o3oHa. [Ipumenenue. Coenunenus kuciaopoaa (-2). OKcHIbl MOHHBIE U KOBAJICHTHBIE,
OCHOBHBIE, KUCIIOTHBIE, am(poTepHbie. Bona. Ilepokcun Bonopona. [lonydenne. @usndeckue CBOWCTBA.
KHCIIOTHBIE M OKHMCIMTEIIBHO—BOCCTAHOBUTENbHBIE cBOMCTBA. llepokcuapl.  I1epOKCOKHCIOTEI.
Hannepokcuapl. O30HUABI.

16. VIl A moarpynmna.

Obmas xapaktepuctuka noarpynmnel. CTpoeHue atoMoB. l3MeHeHuE aTOMHBIX PajlyCoB,
MOHU3AIMOHHBIX TOTEHIIMAJIOB, CPOACTBA K JJIEKTPOHY W AJIEKTPOOTPHUIATEIHHOCTA 3JIEMEHTOB B
noarpynmne. CTeneHb OKUCIeHUs. XapaKTep XUMHUECKUX CBs3el B coequHeHusx. OcobeHHoctu gropa.
IIpu3HaKy METaNIMYHOCTH Y MOJA.

@®top. Haxoxnenue B mnpupone. Ilonmydenune B cBoOoaHOM cocTosHuu. Dusnueckue u
XHMHYECKHE cBoMCTBa. [IpumMenenue.

[Tonyuenue wu cBoiictBa ¢Qropuna Bomopona. DropoBomopoaHas kuciora. Dropuabl u
ruapodropuabl. Coemumuenuss ¢ropa c¢ Hemeraumiamu. OpraHudeckwe MPOW3BOAHBIE () TOpA.
[TpumeHneHue mpou3BOIHBIX PTOpA.

Xnop. Ilpupoansie coenunenus. [lonyuenue B cBoOogHOM BHje. Du3nyecKkue U XUMHUECKUE
cBoiicTBa. [I[pumMenenue.

Xnopun Bogopoaa. CoJisiHast KUCIOTa. XJIOPUIBL.

Kucnoponusie coegunenus xisopa. Okcuabl xjopa. duznueckne M XUMHYECKHE CBOMCTBA.
IIpumeHeHue.

XJIOpHOBATUCTAsI, XJIOPUCTAsl, XJIOPHOBATas, XJOpHAas KUCIOThI U uX coau. [lomyuenwue,
YCTOMYUBOCTb, KHUCIIOTHBIE, OKUCIIUTENIbHBIE CBOMCTBA. [IprmeHenue.

DneMeHThl moArpynmnbel  Opoma. Haxoxaenwe B mnpupone. [lonmyuenue. Dusnueckue
xumuueckue cBomctBa. [Ipumenenne. Coemunenus ¢ BoaoponaoM. [lomyuenue. BoccranoBurtenbHas
AKTHUBHOCTb, KUCJIIOTHBIE CBOMCTBA. ['anorenuipl. [lonuranoreHuasl.

Oxcuapl. YcronunBocTh. OTHOIIEHHE K KUCIIOTaM H IIEJIoUaM.

Kucnoponcoaepxkamue kuciotel. bpomHoBatucTtas, OpoMHOBaTasi, OpOMHas KHCIOTEHIL.
WNopnoBatucrasi, momaHoBatasi, MOAHAs KHUCJIOTHL. AMMOTEPHOCTh HOJAHOBATHCTOW KuCHOTHL. Conu
KHUCTIOPOJICOIepKAIUX KHUCIOT. CpaBHUTENbHAsI YCTOWYMBOCTb, OKHCIHMTENbHAs CIOCOOHOCTh H
KHCJIOTHBIE CBOMCTBA KUCIIOPOACOAEPKAIINX KUCTIOT OpoMa, Hojia M acTara.

Mexranouaple coeAMHEHU. Y CTOMYNBOCTh. OTHOLIEHUE K BOJIE.

17. VI A noarpynna.

OO6mass xapakrtepuctuka ds1meMeHToB. CTpoeHue aroma. M3MeHeHHWE AaTOMHBIX paJHYCOB,
MOHU3AIMOHHBIX TOTEHIIMAJIOB, CPOJICTBA K JJIEKTPOHY U AJICKTPOOTPHUIATEIHFHOCTH 3JIEMEHTOB IO
noarpymnmne. CTerneHn OKUCIIEHUsT aTOMOB d1ieMeHToB. O0pa3oBaHue 1ernel, KOMIJIEKCHBIX COSTMHEHHIH.

Cepa. Haxoxnenne B mnpupone. Ilonyuenne, @Pusnyeckue CBOWCTBA. AJUIOTPOITHbBIE
moaupukanmu. XuMudeckue cporictsa. [IpuMenenue.

Cynbdun Bojopona, mnonyueHue u cBoiictBa. Ilomucynshuasl Bomopona. Cynbdunsl,
rUApoCcyIbGUAbI U monucynbduabl. [[puMeHeHre B XUMHUYECKOM aHAIU3e.

Oxcup cepsl. [Tonyuenue. Ctpoenue mosiexyn. Pu3nueckue 1 XMMUYECKHE CBOMCTBA.

Kucnoponconepxamue kuciotel. CynbhokcunoBas kucinora. Porranur. CepHucTas KUCIOTA.
Tayromepus.  Ilomyduenue.  OKHCIHTEIbHO—BOCCTAHOBUTENbHBIE  cBOMcTBA.  CynbGUTBH U
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ruapocynb@utsl. CepHas kucnora. [Tonyuenue. @usnyeckue 1 XMMUYECKUE CBOICTBa pa30aBIeHHON U
KOHILICHTPUPOBAaHHOW  KUCIOTBL. POnb  CepHOM KHUCIOTBI B XUMHUYECKOM ITPOMBILIICHHOCTH.
MononancepHas kucinora. OKUCIUTEIbHbBIE CBOMCTBA.

Tuocepancras kucinora. TuocepHas kuciaora u THOCYIb(haTel. [lomydeHue, CBOICTBa,
npuMmenenue. Jlutnonucras kucinota. Jutuonutsl. I[lupocepnucras kucnora. Ilupocynbhutsl.
[Mupocepnas kucnora. [Tupocynbdarer. Hancepnas xucnora. [lepcynbdarer. x cBoiicTBa.

[TonuTHOHOBBIE KUCIOTHI U UX coiu. CTpoeHue MOJIeKy. Y CTOWYUBOCTb.

["anorenuas! cepel. @Topua cepsl (VI1), crpoenune. IpruunHbl XMMHUUECKON HHEPTHOCTH.

OxkcoranoreHu bl cepbl. XJIOPHUCTHIA THOHWI. XJIOpUCTHIN cynbdypwr. [lonyuenue. 'maponus.
XnopcynshoHoBas kucinoTa. ['uaponus.

OneMeHThl noarpynmnsl ceneHa. Haxoxnaenue B mpupoge. [lonyuenue. ®usmueckue u
XHMHYECKHE cBoMCTBa. [IpumMenenue.

Coenunenus ¢ BojmopomgoMm.  CeneHUIbI, TEUIYpUAbl, IOJOHHUABL. Y CTOMYUBOCTD,
BOCCTAHOBUTEJIbHBIE U KHUCJIOTHbIE CcBOMcTBAa. Oxcuapl. OKHUCIUTEILHO—BOCCTAHOBHUTEIBHBIE U
KHCIIOTHbIE CcBOMcCTBa. Kuciopoacoaep:kamiue KHUCIOTBI: CEJIEHHUCTass U TEJUIypUCTas, CEJICHOBas U
TEJUTYpOBasi, OpTOTEITypoBasi. KHCIIOTHBIE U OKHCIUTENbHBIE CBOMCTBA. COJH.

18. V A noxprymma.

OOmas xapakrepuctuka noiarpymnmnsl. CTpoeHue aroMoB. M3MeHeHHEe aTOMHBIX U HOHHBIX
paanycoB, MOHU3AIMOHHBIX TOTEHIIMAIOB, CPOACTBA K DIIEKTPOHY JIEMEHTOB B moArpynme. CreneHu
okucnenus. Azor. Haxoxnaenue B mnpupone. Ilomyuenue. Pusmueckue M XUMHYECKHE CBOMCTBA.
[Tpumenenne. CoeauHenus a3ora ¢ BogopoaoM. AmMmuak. CTpoeHre MOJIeKyIbl. MeTo bl OTy4YeHHUSI.
CpoiicTBa M NpPUMEHEHHE JKUJIKOIO aMMHuaka. XHuMH4yeckue cBoicTBa. OKHUCIIEHHE aMMMaKa.
3amMenieHne BOAOpOAa B aMMHUake. AMHABI, UMHIBL, HUTpHIBL. [uapokcun ammonus. Peaknuum
IPUCOEIUHEHUsT aMMMaKa. ['mapa3uH, a30THCTOBOJAOPOAHAS KHUCIOTa, ruapokcuwiamuH. [lomyuenue,
CTpOEHHUE, CBOMCTBA, MPUMEHEHNE U BaXKHEUIIINE MPOU3BOIHBIEC ATUX COEAUHEHHUI.

Oxcuapl azota. Oxcun azora (l). Okemn azora (I). Ilomydenue. CrTpoeHHE MOJEKYIbI.
Xumnueckue cpoiictBa. Oxcun azora (ll1). Oxcun azora (IV), momydenwe, CTpoeHHE, CBOWCTBA.
Humepusanus okcuna azora (1V). Ilonydyenune. CoiicTBa.

AzotHas kucnora. [lonydyenue. CtpoeHue MosieKynbl M HUTpaT — noHa. CoiicTBa. [Ipumenenue.
Hutpatsl 1 uX TepMudeckas ycTOMUYMBOCTb. A30THBIE YAOOpEHHUS.

Azotucras kucnota. [lonyuenue. CoiictBa. HUTpuThl. A30THOBaTUCTAas! KUCIIOTA.

®ochop. Haxoxnenne B mpupone. Ilomyuenune B cBoOOmHOM cocTosHMU. Dusnyeckue u
xummnueckue cpoiictBa. Ilpumenenue. Coenunenus ¢ocdopa ¢ Bogoponom. Dochun. Paznnuus B
cBoiicTBax amMmMHaka u pocpuna. Pochuabl.

Coenunenus pocdopa c ramorenamu. OkcoranoreHu sl pocdopa. I'uapomnus.

Oxcunpt  docpopa (Il V). Crpoenne wmonekyin. Ilomydenune.  CpoiicTBa.
Kucnopoacoaepxamiue kuciaotsl ¢ocdopa (V). Opro-, mupo- u metadhochopHble KUCIOTHI U UX COJIH.
Crpoenue dpochopubix kucnot u pocatos. [lommudocdarsr. DochopHbie ynoOopeHus.

Kucnoponconepxkamue xucnorsl ¢dochopa (lll). Docdopucteie kuciaotet u  GochuTh.
®docdopHOBaTUCTAS KUCIOTA U TUITOPOCHUTHI.

DeMeHTHl NOATrPYIIBI MbIIIbsiKa. HaxoxaeHue Melmbska B mpupoje. [lomyderne B cBOOOTHOM
COCTOSIHUU. AJutoTporiHble Moaudukanuu. duzndyeckre u XuMuueckue cBoicTaa. [lpumenenue.

CoenmuHeHns: ¢ BOJOPOJIOM. VI3MEeHEHHe CBOWCTB BOJOPOIHBIX COSJAWHEHHWH B Py aMMHaK —
BUCMYT. APCEHUbI, aHTUMOHU/IbI U BUCMYTH/IBL.

Oxcunpl. Ilomydenme, cBoicTBa. ['mapokcumbl. KuCIOTHO—OCHOBHBIE W OKHCIHTEIBHO—
BOCCTaHOBUTEJIbHBIE CBOWCTBA. APCEHUTHI, APCEHATHI, AHTUMOHHUTHI, AHTUMOHATHI, BACMYTATHI.

Cynbsdunst. PactBopumocTh. THOCOIN MBIIIBIKA U CYPHMBI.
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19. IV A noarpynmna.

OOmast xapakTepucTuka 3ieMeHTOB. CTpoeHHe aToMoB. VI3MeHEeHHE aTOMHBIX paJnyCoB,
MOHM3AIMOHHBIX TMOTEHIUAIOB M 3JIEKTPOOTPUIATEILHOCTH JJIEMEHTOB M0 mnoArpymnme. CreneHu
OKHUCJICHHS AaTOMOB DJJIEMEHTOB. JI3MEHEHHE METaJTIMYeCKOI0 M HEMETaUIMYECKOro Xapakrepa
3JIEMEHTOB B IOJIIPYIIIIE.

Yraepon. Haxoxpaenue B mpupone. Pusndeckue CBOWCTBA. AJUIOTPOIHBIE MOIU(DHUKAIHH.
UckyccTBeHHBIN anmas. AKTUBUPOBAHHBIN yrojib. XuMHUecKue cBoicTBa. [IprmeHeHue.

[Ipocreiimme coeMHEHUs C BOJOPOIOM: METAH, ITHJIEH, alleTUJIEH.

Kap6unpr meramios, ux kinaccudukanus. [lpumenenue kapOuaos.

CoenuHeHus yriepoja ¢ rajoreHamu. YeTblpEXXaopucTsiil yriiepos. droprnponsBoaHble.

Cepoyrnepoa. TuoyrosibHasi KHCIOTa U THOKApOOHATHI.

Coenunenus yraepoza ¢ azotoM. {unuan. L{naHucThIil BOAOPOJ, CUHWIbHAS KUCIIOTA, IPOCTHIE
U KOMIUIEKCHbIe IMaHuabl. [luaHoBBIE, UMaHypoBas, U30IMAHOBAas U TIpeMydas KHUCJIOTHI.
PonanncroBonopoiHast KUCIOTA U €€ COJIN.

Oxcunel  yraepoma. Oxcun yriepona (ll). BoccranoButensHbie  cBoiicTBa. Peakius
npucoenuHenus. @ocren. KapOoHMIBI MeTaLIOB.

Oxcun yrneponaa (1V). Yronsnas kuciora u €€ conu. KapOoHatsl 1 ruipoKapOOHATHI.

Kpemunii. Haxoxnenue B mpupoxe. [lomydenne B cBOOOJHOM cocTossHMM. DH3MUECKUE U
XuMH4Yeckue cBoiicta. [Ipumenenue.

Coemunenus ¢ BogoponoM. CTpoeHue, crocoObl MONyYeHHS. Y CTOMUMBOCTh. CHITHIHIIBI, HX
MPUMEHEHUE.

Coenunenus c ranoreHamu. KpemuedropucroBogopoaHas kuciaora. @ropcunukarsl. CHIOKCaH.
CHWINKOHBI.

Kucnoponconepxkamue coenunenus. Oxcup kpemaus (1V). Ilommmopdusm. Kpemuesbie
kucnoTel. Cunukatsl. [IpupoaHble CHIIMKATHI, aTIOMOCHIUMKATHI. ICKYCCTBEHHBIE CUITHKATHI.

DneMeHThl MoArpynmbl repManus. Haxoxnernme B mpupone. [lomydenme B cBOOOAHOM
cocrosiHuu. Pu3nueckrue U XuMU4Yeckue cBorcTa. [Ipumenenue.

Coenunenus ¢ BogopoaoM. [lonydyenue. Y cTOWYHUBOCTS.

lamorenuast snementoB (ll, 1V). VYcroituuBocts. I'maponu3. KomrexcooOpasoBaHue.
IIpumeHeHue.

Coenunenus ¢ cepoil. TuocoenuHeHus repmanus u onosa. Kucnopojaconepkaiue coeiMHEHUS.
Oxkcwupl snementoB (11, 1V).

Crnoxubie okcuapl cBuHIA. Cypuk. KHCTOTHO—OCHOBHBIE U OKHUCIUTEIHFHO—BOCCTAHOBUTEIBHBIE
CBOMCTBA OKCHJIOB.

I'unpoxcunsl snementoB (I, 1V). HUx ycroitunBocTs. KHCIOTHO—OCHOBHBIE U OKUCIMTEIHHO—
BOCCTaHOBUTENbHbIE cBoWcTBa. Comu ruapokcunoB annemeHToB (Il 1V) B kaTnoHHOW M aHMOHHOM
dopmax. ['mapokcoconu.

I'epmanuTs! 1 TepMadaTbl. CTAHHUTHI ¥ cTaHHATHL. [ ITFOMOUTEI M TTIOMOATEHI.

20. 1l. A moxrpynmna.

OO6miast xapakTepuctuka s1eMeHTOB. CTpoeHHe aToMoB. M3MeHEHHWE aTOMHBIX PaJUyCOB H
WOHU3AIMOHHBIX TOTEHIMAIOB B Tpymme. CTeneHUu OKHUCICHHS. XapaKTep XUMHUYECKHUX CBs3EH B
COEIMHEHUSX.

Bbop. Haxoxnenune B mpuposae. [lomyuenune B cBoGogHoMm Buue. dusnyeckne M XUMHUUYECKHE
cBorictBa. [IpumeHenue.

BopoBonoponsr (6opansr). CtpoeHue, ToidydeHHE M CBoicTBa. boporumpuasl u OOpHabI
METaJIOB.

bopazon. bopoyrnepoibl.
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Kucnoponconepxaiue coequnenust 6opa. bopHbie kucnotsl 1 ux coiu. bypa.

Amromuanii. Haxoxxnenune B mpupone. Ilomydenue B cBoOogHOM Buae. Pusnyeckue u
XUMUYECKHe cBorcTBa. [Ipumenenue.

Oxcun w ruapokcun amomuaus. ConM allOMUHHS B KAaTHOHHOW W aHUOHHOW ¢opMax.
KommuiekcHsie coequnenus. [[Boitabie conu. ['uapua anroMuHus, amoMOTUIPUT JIUTHUS.

DneMeHThl MmoArpynnel ramws. Haxoxaenue B mpupoxe. llomydenwe B cBOOOIHOM BHJIE.
®dusnueckue U XUMHIECKue cBoicTBa. [Ipumenenue.

Oxcuppel ramus, uaaus, Tams (11, 1).

Oxcuna ramms (I). Tuapokcuasr snementoB (l11). Mx ycroitunBocth. KuCIOTHO—OCHOBHBIE
cpoiictBa. Comnu rayumus, uaaus, tamtas (11).

I'mpapoxeun tammust (1). Comm Tammus (l). OKUCIUTETPHO—BOCCTAHOBUTEIBHBIE CBOHCTBA
coenuuennit taus (1) u (11).

21. Il A moarpynmna.

OO61mas xapakTepuCcTHKa 3JIEMEHTOB.

bepummmit. Haxoxnenue B mnpupoxae. Ilomyuenue B cBoOOgHOM Buje. Dusznueckue u
xumuueckue cBoiictBa. llpumenenue. ['mnmpun Oepwmnus. OKcHI W THIPOKCHI Oepuiuivs, uX
amdotepHocTh. Conu OepuiuTHs B KATHOHHOW M aHMOHHOM (popmax.

Marnuii. Haxoxxnenue B npupoze. [lonydenne B cBo6ogHoM Bue. Ousndeckre 1 XUMHUECKHE
cBorctBa. ['mapun maraus. Oxkcua u rugpokcua. OCHOBHBIE CONM MarHusi. Mare3uanbHbIN 1IEMEHT.
[IpuMeHeHre MarHus U €ro COeIMHEHUI.

DJeMeHThl MOArpynmbl Kanbims. Haxoxnaenwe B mpupone. [lomydenne B cBOOOAHOM BHIE.
®dusnueckue U xumudeckue cBoictBa. Ilpumenenue. I'mapunpel. YcroiunBocts. OTHOLIEHUE K BOJE.
BoccranosurenpHblie cBoiictBa. Okcuppl. Ilepokcuabl. I'mapokcuasl. ["aménas u HeraméHas U3BECTb.
Conu. Xnopuabl, HUTpaThl, CyibdaThl, kapooHaTel. KapboHaT u rugpokapOoHaT Kanbius. KECTKOCT
BOJIbl, METO/BI €€ ycTpaHeHHus. LlemeHT.

22. | A moarpynma.

OO011ast xapakTepUCTHKA MOATPYIIIBI HIETOYHBIX METAJIIOB.

Jlutuii. Haxoxnenue B npupoze. [lomyduenue B cBoOomHOM BHie. PU3HUECKUE U XUMUUYECKHE
cpoiictBa. [Ipumenenune. 'mapun murua. Hutpupn mutus. Oxeun n nepokenn. ['mapokcua. Conu nutwst.

Harpuii. Haxoxnaenue B npupose. [lomyuenue B cBo601HOM BUae. PU3NUECKUE U XUMUYECKHE
cpoiictBa. IIpumenenne. I'mapun Hatpusa. Oxcup u nepokcup. ['mapokcuna. Meroasl moiaydeHMs.
[Tpumenenue. Conu. Cona KanbIMHUPOBAaHHAS U UTheBasd. MeTo sl nonyuenus. [lpumenenue.

OneMeHThl noarpynnsl kanug. Haxoxnenuwe B mpupone. IlomyueHue B cBOOOIHOM BHIE.
®uznyeckue U xumuueckue cpoiicta. [Ipumenenue. I'mapunsl. Oxeuasl. [lepokcunpl. Hannepokcusl.
Ozonuasl. 'mapokcuast. Comnn.

23. VIl A moarpynma.

OO0mas xapakTepucThuka 3JeMeHTOB. CTpoeHne aToMoB. 3MeHEHHEe aTOMHBIX pPaauyCOB U
MOHU3ALMOHHBIX IIOTEHIMAIOB B moArpynme. I[IpuuumHbl XUMHUYECKOW HHEpTHOCTU. Dusnueckue
cBoiictBa. [Ipumenenue. Xumudeckue coenuHeHus. DTOpUIBI KCEHOHA, KpUNTOHA. ['maponus
dTopunos. Kucnopoconepxaiiiue cCoeAMHEHUS] KCEHOHA. XUMHUS PaJIoHa.

24. O01asg XxapakTepUCTHKA IEPEXOAHBIX DIIEMEHTOB.
CrpoeHrne atoMoB. M3MEeHEHHE aTOMHBIX PAJUyCOB M HWOHHW3AIMOHHBIX TOTEHITHAIOB TIO
rpynnam U nepuoaaMm. CTENeHb OKUCICHHsS aTOMOB DJIIEMEHTOB B COequHEHUsiX. [IpumeHeHwme
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YCTOMUMBOCTH BBICIIMX CTEHEeHEH OKucieHuss 1o rpynmnaM. OCOOEHHOCTH M3MEHEHHUs CBOWCTB
3JIEMEHTOB I10 TPYIIIIAaM 10 CPAaBHEHUIO C P-3JIEMEHTaMU.

XapakTep XMMHYECKHX CBs3edl B coeuHeHUsX. CKIOHHOCTh K O0Opa30oBaHUIO KAaTHOHHOH U
aHMOHHOW (hOopM, K 00pa30BaHNIO KOMIUICKCHBIX COCAMHEHUH. MI3MeHeHne XUMIUECKON akTUBHOCTH d-
9JIEMEHTOB [0 TPYIIaM U TepuojaM. KHcIOTHO—OCHOBHBIE CBOWCTBa T'MAPOKCHIOB O-3JIEMEHTOB B
Pa3HBIX BAJICHTHBIX COCTOSHUSX UX aTOMOB.

25. 11 b noarpynmna.
OO1ast XapaKTepPHCTHKA 3JICMEHTOB. BO3MOKHOCTh OTHECEHHUS [UHKA, KaAMHUS M PTYTH K d- U S-
ayieMeHTaM. VI3MeHeHHe aTOMHBIX PaJUyCOB W HMOHM3AIMOHHBIX TOTEHIMANOB B rpymme. CremneHu

okucnenus. Mon Hg 2+2. XapakTep XMMHAYECKUX CBSI3€U B COCITMHEHUSIX.

Haxoxnenue B pupoae. [lonyuenue B cBo0oaHOM Buje. Puznyeckue 1 XUMUYECKUE CBOWCTBA.
IIpumeHeHue.

Oxkcunpl nuHka, kagmus 1 pryty (1). KucioTHo—ocHOBHBIE CBOWCTBA OKCH/IOB.

I'mapokcubl nuHKa ¥ kKaamus. KuciaioTHO—OCHOBHBIE CBOMCTBA THAPOKCUIOB.

Comu. Conu IMHKAa W KaaMHs B KaTHOHHOW W aHuOHHO#H (opmax. Comu prytu (1) u (Il).
Hucnponopuuonuposanue cone prytu (l). I'maponus coneil nuHka, KkagMmus, pTyTH. ['ajoreHuabl.
HuTtpatel. Cynbuabl, IMHKATHI, KaAMAaThI.

KomnuiekcHble coequHeHusl. AMMUa4yHble, [IMAHUIHbIE, TAJIOTEHUAHbIE KOMILJIEKCHI.

26. | b moarpymma.

OO6mas xapakrepucTika 31eMeHToB. Haxoxaenue B npupose. [lonyuenue B cBOOOIHOM BUJE.
du3nyecKue 1 XuMU4ecKre cBoicTBa. [I[puMenenne meTamios.

Coenunenus »snemeHToB (). Okxcuabl, THIPOKCUIBI, COJH, KOMIUIEKCHBIE COCIUHEHMS.
YcToiunBOCTh JTUCTIPOTIOPLIMOHUPOBAHHUS. OKHCANTENTEHO—BOCCTAHOBUTEIbHBIE CBOIICTBa.
[TpumeHneHue ranoreHUA0B cepedpa B poTorpadum.

Coenunenus onemeHToB (ll). Oxcuasl, ruapoxcuasl, conu. Kynpurtel. KommuiekcHbie
COEIMHEHMUS.

Coenunenus snemenToB (l11). Oxcuasl u runpokcubl. Ayparsl. 30J0TOXJIOPUCTOBOJOPOIHAS
kucaora. Conu. KoMIuiekcHbIE COEAMHEHHUS.

27. VI b noarpynmna.

[Moarpynna xesne3za. O01as XxapakTepUCTHKA JIEMEHTOB NMOArpynmsl. Haxoxienue B mpupose.
[Tony4yeHue B cBOOOAHOM COCTOSIHUM. Pa3jieneHne miaTnHOBBIX MeTa/IoB. DU3HUECKUEe U XUMUYECKUe
cBorcTBa. CrutaBsl xene3a. Uyryn. Crans. [Ipumenenue.

Coenunenus snemeHToB (0). KapOoHuib! jxenesa, pyTeHus, OCMHUSL.

Coenunenuss snementoB (ll). Oxcuny u  rugpokcupa  kene3a. KHCIOTHO—OCHOBHBIE H
OKHCITUTEbHO—BOCCTAHOBUTEbHBIE CcBoWcTBa. Conm keneza. KoMmiiekcHblE COEIMHEHHs JKenesa,
PYTEHHS U OCMHUSL.

Coenunenus snementoB (Ill). Okcuasl u rugpokcuabl skene3a. KHCIOTHO—OCHOBHBIE U
OKHCIIUTEIbHO—BOCCTaHOBUTENBHBIE CBOMCTBA. Conn. KommuiekcHbIe COeTMHEHNS.

Coenunenus smmemenToB (1V). Okeuabl u rugpokcuasl pyrenus u ocmusi. Oxcodeppatsr (1V).
KomriekcHbIe coeTMHEHHS.

Coenunenus snemeHToB (V). @eppatsl, pyTeHaThl, OCMATHI.

Coenunenus pyrerust (V1) u ocmus (VII). Oxcuapl. KucinoTHo—0CHOBHBIE M OKHCIUTEIbHO—
BOCCTAaHOBUTEJIbHBIE CBOMCTBA.

[Moarpynna koGanbra. OOmas XapakTepHCTHKa 3JIEMEHTOB mnoArpymmbsl. Haxoxnenue B
npupoje kobanbTa. Ou3nueckue U XuMu4eckue cBoicTna. [Ipumenenue.
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Coenunenus 3nemeHToB (0). KapOoHuibl kobanbTa, poaus, HPUAKS.

Coenunenns kobanbta (I1). Oxcnn u rugpokcun. Conu. KomiiekcHbIe cOeTMHEHUS.

Coemunenus snemeHToB (I11). Oxcuapr u ruapokcuabl. Conmu. KoMmmiekcHbie coeTMHEHUS.

Coenunenus 3nemeHToB (1V). Oxkcuabl u rupokcubl. KoMmiekcHbie coeMHEHUSI.

Coenunenus snmemeHToB (V). INanorennasr. @ropuast poaus (V1) u upuaus (V).

[Moarpynna Hukens. OOmIasi XapakKTepUCTHKA JIEMEHTOB MOATPYIIEL. HaxoxkneHue B mpupoe.
[Tonyuenue HuKenss B CBOOOAHOM coOCTOSIHMHM. DPU3NYECKHMe U XUMHUYECKHE CBOWCTBA 3JIEMEHTOB.
IIpumeHeHue.

Coenunenus >nemenToB (0). Kapoonuibl. [nanuapr.

Coenunenus sneMeHToB (Il). Okcuabl, ruapokcuibl. KucaioTHO—OCHOBHBIE U OKHCIUTEIBHO—
BOCCTaHOBUTENbHbIE cBoOMcTBA. Conu. KomIuiekcHble coeIMHEeHHUS.

Coenunenus snementoB (l11). Okcuabpl U THAPOKCUIBI HUKENS W IUIaTUHBL. KoMIuiekcHbie
COETUHEHHUSI.

Coenunenus snemenToB (1V). KowmmekcHbie coenuHeHus: miaaTuHbl. COEIUHEHHS TUTATHHBI

(V).

28. VIl b moarpymmna.

OO6mass xapaxkrtepuctuka snemeHTOB. Haxoxxnenue B mnpupone. Ilomyuenue B cBOOOAHOM
coctossHrH. PU3nYecKre u XUMHUYEeCKre cBoicTBa. [Ipumenenue.

Coenunenus snemenToB (0). KapooHusL.

Coemunenus snementoB (I, 11, 1V, V, VI, VII). Oxcunpl, ruapokcuasl. Comu. KomrmiekcHbie
coeHeHNs. Y CTOMYNBOCTh. KHCIIOTHO—OCHOBHBIE M OKMCIIUTEIbHO—BOCCTAHOBUTEILHEIE CBOMCTBA.

29. VI b noarpymma.

OO6mass xapakTepucTtuka s1eMeHTOB. Haxoxxnenue B mpupojne. [lomydenue B cBOOOAHOM
cocTtositHnM. PU3NYECKUE U XUMUYECKHE CBOMCTBA. [[puMeHeHue.

Coenunenus snemenToB (0). KapooHusb.

Coenunenus snementoB (Il). Okxcun m rugpokcuj xpoma M MX Hpou3BogHbIE. KucioTHO—
OCHOBHBIE U OKUCIIUTEIbHO—BOCCTAHOBUTENIBHbBIE CBOWCTBA.

Coenunenus oanementoB (Ill). Oxcun u  ruapokcua xpoma. KuHCIOTHO—OCHOBHbBIE U
OKHCIIUTEITbHO—BOCCTaHOBUTENbHBIE cBoiicTBa. Comu xpoma (lll) B annoHHOM M KaTHMOHHON dopMmax.
KowmruiekcHbie coeiHEHUSI.

Coenunenus snemeHToB (V). Okcunabl. XpoMoBBIe KUCIOTHI U MX COJH. MOJHOIEHOBBIE U
BOJIL()PAMOBBIE KHUCJIOTHI W WX COJU. KHCIOTHO—OCHOBHBIE M OKHCIMTEIbHO—BOCCTAHOBUTEIHHBIC
CBOCcTBa. VI30MOMMKUCIOTE M TETEPOIMOIUKHUCIOTH Bolb(ppama u MomubaeHa. OKCOTanioreHH bl
BoJIb(ppamMa 1 MoIHOIeHA.

30. V b noarpynna.

OO6mas xapakTepucTka 3neMeHToB. Haxoxaenue B mpupose. [lonyueHue B cBOOOIHOM BHJIE.
®dusznyeckue 1 XuMuueckue cpoiictra. [Ilpumenenue.

Coenunenus Banaaus (0). KapOoHUmbI.

Coenunenns Banaaus (I1). Oxcun u ruapoxcu Banaaus. Conu Banaaus (11).

Coenunenus snemeHToB (ll). Oxcun u ruapoxcun Banaawsi. Conu Banagus. ["amoreHumbI
HHOOUS ¥ TaHTana. KoMIIeKCHBIE COSUHCHMS.

Coenunenus memeHToB (1V). Oxcunbl u ruapokcuabl. Conu. KomiiekcHble coeTMHEHUS.

Coenunenus smeMeHToB (V). Oxcuasl u ruapokcuasl. Banamatel. [lonmmBanagaTel, HUOOATHI,
TaHTanaThl. ['aoreHuapl, OKCOraJoreHuIbI.
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31. IV b noarpymnmna.

OO0mas xapakrepucTuka 3neMeHToB. Haxoxaenue B npupose. [lonydeHue B cBOOOHOM BUJE.
®dusznyeckue 1 XuMuueckue cpoiictpa. [Ipumenenue.

Coenunenus 3nemeHToB (I1). Oxcun u ruapokcur TuTaHa. ['amoreHuib.

Coenunenus snemeHToB (I11). Oxcun u ruapokcun tutana. Conv B KaTHOHHOM M aHMOHHOMW
dopmax. [amorenuapl. KomriekcHbIE COSTMHEHUS.

Coenunenus smeMeHTOB (IV). Oxcuabl ¥ TUIPOKCUIBL. THTaHATHI, UPKOHATHI, TadHATHI.
lanorenuapl. I'mapomu3 ramorenumoB. OkcoramoreHuabl. CoeNWHEHWsS TUTAHWIA, ITUPKOHWUIIA,
radHuma.

32. 11l b noarpynma.

OO6mass xapakrepucTuka 3j1eMeHToB. Haxoxxnenue snemeHTtoB B mnpupoze. IlomyueHue B
cBobogHOM Bujie. Pusznyeckue M xumuueckue cBoiicTBa. [Ipumenenwe. OKCHUIBI U THIPOKCHUIBI.
N3meHenne KUCI0THO—OCHOBHBIX CBOMCTB TMIAPOKCHJIOB B PAY CKaHIuM — akTuHUN. Comu.

Jlantanouasl. Ctpoenue atoMoB. JlantanougHoe cxatue. Haxoxnenue B npupoae. [lonyuenue
B CBOOOJHOM coCTOsSHMHU. Pa3nenenune nantaHouzoB. DuU3MYECKHWE, XHWMHUYECKHE CBOWCTBA.
[Ipumenenue.

Oxkcuppl. ['mapokcupl. U3MeHeHne KUCIOTHO—OCHOBHBIX CBOWCTB B PsIIy THIPOKCHUIOB LIEPUS —
moterus. Comu. CoeauHeHus Iepus, mpaszeoauma, Tepous, Heonuma, mucnposus (IV), camapus,
eBponusi, Tyius u urrepous (11).

AxtuHonsbl. CtpoeHue atomoB. CTENEHb OKUCIEHUS aTOMOB 3i1eMEHTOB. CONOCTaBIICHHE
CBOICTB JIaHTAaHOUJIOB U aKkTuHOM10B. HaxoxeHnue anemenToB B npupose. Ilomyuenue B cBo60JHOM
COCTOSHUH. VICKyCCTBEHHOE MOJy4€HHE aKTUHOUI0B. PU3HUECKUE U XUMUYECKUE CBOMCTBA.

Coenunenus topus. Oxeun u ruapokcua. I'anorenuast. Comu.

Coenunenuns npotaktunud. Oxkeua. 'mapokeun. Nanorennasr. Conu.

Vpan. U3otonueiii coctaB. Pasznenenue uzotonoB. OTHOIIEHHWE ypaHa K HEMeTaJlslaM, BOJE,
kuciortaM. ['napua. Okcuasl. ['uapokcuasl. Ypanatel. CoenrnHenus ypaHuia. ['anoreHuas.

Hentynuii. Ilnyronunii. Amepunuii. [lonyuenue. Okcuipl, ruipokcuibl. ['anmoreHusl.

5. O6pa3zoBarejibHbIe TEXHOJOTHHI
[Ipu peanuzanuu aucuuIUInHBl «Heopranumdeckas XUMHS» HCHOJB3YIOTCS — CIEAYIONIUE

00pa3oBaTeNbHbIC TEXHOIOTHUH:

- pEUTHHTOBasi TEXHOJIOTHS;

- TCXHOJIOTUA Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHHA,

- TEXHOJIOTUS Y4eOHOM TUCKYCCHUH,

- rpynmnoBast pabora.

NudopMalinoHHbIE TEXHOJOTHH, HCIONb3yeMble TIPH OCYIIECTBICHHH 00pPa30oBaTEIbHOTO
nporiecca 1o TUCIHUIIIHHE:

- TEXHOJIOTHH CMEIIaHHOTO 00yUEHHSI.

6. YueOHO-MeTOAMYECKOe 00ecreYeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLuXCst

CamocrosiTenbHast paboTa CTy/ICHTOB HalpaBjieHa Ha yIiIyOJIEeHHOE CaMOCTOSATEIbHOE U3yueHUe
OTJICNBHBIX Pa3JelioB U TeM paboueit mporpammbl. CaMmocTosiTeNnbHas paboTa CTYIEHTOB MPOXOAUT B
dbopme u3ydeHus TEOPETUIECKOTO MaTepuaa (JIEKIui, pEKOMEHIOBAHHOM JTUTEPATYPhl, B TOM YUCIIE H
CaMOCTOSITENILHOTO TOMCKa MaTepuaioB B riobambHOW cetr, Brimouas DBC). K camocrostenbHOM
paboTe OTHOCUTCS TaK)Ke MOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM C HCIOJIb30BAaHUEM METOIUYECKUX
YKa3aHUM, PacIlOIOKEHHBIX Ha caiite oubnuoreku UBI'Y (snexTponHas 6ubnuoreka):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/sirbu 2013.htm/view
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7. XapakTepHCTHKA OLEHOYHBIX CPeICTB /ISl TeKYyllero KOHTPOJISI YCIIeBAeMOCTH H
MPOMEKYTOUHOH aTTecTANMU 00YYAIOIIMXCS M0 JUCHUIJINHE

PelTUHrOBBI KOHTPOJIb KayecTBa 3HAHUW IO JUCIHUIUIMHE B |-M ceMmecTpe 3arulaHupOBaH B
dopme 10 KOHTPONIBHBIX PA0OT U 8 MTabOPATOPHBIX PabOT.

PelTUHTOBBII KOHTpPOJIb KayecTBa 3HAHUN IO TUCIUILUIMHE BO 2-M CEMECTpe 3aIUIaHHpOBaH B
dopme 12 koHTpOIBHBIX paboT U 11 1abopaTopHbIX padoT.

PeliTunroBas oreHka CTyJ€HTOB B CEMECTpPE CKJIaJbIBACTCA U3 OLICHKH 32 KOHTPOJbHYIO padoTy
(MakcuManbHO 4 6aJTa) ¥ OLIEHKH 32 Ta0OPAaTOPHYIO PadoTy (MaKCUMAIIbHO 2 Oasa).

Jlomyck K 3K3aMeHy IMOJIy4aloT CTyJIeHThl, HaOpaBimue He MeHee 35 OalioB U MOJTHOCTHIO
BBITIOJTHUBIIHE JTa00PATOPHBIN MPAKTUKYM.

DK3aMEHAIlMOHHBII OTBET oOleHuBaeTcs W3 pacyera B 40 0ayuioB, KOTOpbIE CYMMHUPYIOTCS C
Oaytamu, HAOpaHHBIMU 3a cemecTp (MakcumabHo — 100 peittuaroBeix O6ayios). Illkana onenku: 50-69
0aJIOB — «yJIOBIETBOPUTENHHO», 70-85 OaIOB - «XOPOIIO», BhIIIE 85 OANIOB — «OTIUYHOY.

8. YueOHO-MeTOqUYEeCKOEe M MH(POPMALIHOHHOE 00ecTiedyeHne TUCHHIITHHBI
OcHoBHas nuTeparypa:

1. Heopranwueckas Xumus : B 3 T. : y4eOHUK JiIsl CTYIeHTOB By30B / on pen. FO. JI. TperbskoBa .—
M. : ACADEMIA, 2004 .— (Beicmiee npodeccuonanbHoe oopasoBanue) . T. 3, k. 1: Xumus
nepexoaubIx anemMeHToB .— 2007 .— 348 ¢ : un .— ISBN 5-7695-2532-0 ((t. 3, kH. 1)) .— ISBN 5-
7695-3020-0 ((t. 3)) .— ISBN 5-7695-1437-X

2. Xumus: (Kypc JeKIUH U 3aJaHus Ui CaMOCTOSITENIbHON pabOThl CTYACHTOB) : ydyeOHOe mocodue /
OdenepalibHOE areHTCTBO IO 00pa30BaHMIO, [ ocymapcTBEHHOE 00pa30oBaTEIBHOE YUYPEIKICHHE
BhICIIET0 MpodeccHoHabHOTO 00pa3oBaHusi «Ka3aHCKHII TOCYIapCTBEHHBIH TEXHOJIOTUYCCKUN
yHHUBepcuTeT» ; cocT. JI.B. AnTonosa, E.B. I'yceBa. - Kazaunp : KI'TY, 2008. - Y. 1. - 125 c. : Tabu.,
cXem. - ISBN  978-5-7882-0567-0 ; To e  [DnekTpoHHBIH  pecypc]. -
http://biblioclub.ru/index.php?page=book&id=258923

3. Jlapuues, T.A. OcHOBBI XMMHUU 37€MEHTOB : yueOHoe nocooue / T.A. Jlapuues, T.}O. Koxyxosa. -
Kemeporo : KemepoBckuii rocynapctBenHbiii yausepcuret, 2012, - 147 c. - ISBN 978-5-8353-

1515-4 ; To xKe [D71eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232759
4. OOmas u HeopraHuueckas XuMus : ydeOHo-merojnuueckoe mocobue / H.III. Mudraxosa,

T.IL IlerpoBa, W.®. Paxmarymnuna u ap. ; MunucTtepcTBo oOpa3zoBaHusi M Hayku Poccuw,
@denepanbHOE  TOCYAApCTBEHHOE  OIO/PKETHOE  00pa30BaTENIbHOE  YUPEXKACHHWE  BBICLIETO
npodeccuoHanpHOr0  00pa3oBaHUA «Kazanckuii HAI[MOHAJBHBIH  HCCIIE0BATENbCKUM
TEXHOJIOTHYECKUM yHUBepcuTeT» ; nox peld. A.M. Kysnenos. - Kazans : Usgarenscto KHUTY,
2013. - 184 c. : wmm., Tabn., cxem. - bubmmorp. B kH. - ISBN 978-5-7882-1488-7 ; To xe
[Onextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=258711

5. O6mass u HeopraHuyeckas xumusi : ydeOHoe mocodue / B.B. [lenucos, B.M. Tananos,
N.A. enucosa, T.W. [IpoBoBo3oBa ; moxn pen. B.B. [lenucoa, B.M. TamanoBa. - PocroB-u/Jl :
®dennkc, 2013. - 576 c. : ui., cxem., Tadu. - (Beicmee oOpazoBanue). - bubmauorp. B kH. - ISBN 978-
5-222-20674-4 ; To xKe [D7eKTpOHHBII pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=271598

6. AnapueB, A.M. OOmas u Heopranuyeckas Xumus : ydeOHoe mnocobue / A.M. Anaphes,
JL.B. llleaunipina  ;  MuHHCTEpcTBO  OoOpa3zoBanuss W Hayku Poccuiickori  ®Denepanuu,
HoBocubupckuii rocyiapcTBeHHbIN TeXHUUECKUH yHUBepcHuTeT. - HoBocubupcek : HI'TY, 2015. - Y.
2. Xumus snemMeHtoB. - 90 c. : tabn. - bubmmorp. B kH. - ISBN 978-57782-2738-5 ; To xe
[Dnextponnsiii 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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JlononuurenpHas IuTeparypa:

1. I'pubanoBa, O.B. O6mas u HeopraHHMYECKass XUMHUS: OIMOPHBIC KOHCHEKTHI, KOHTPOJbHBIE H
TecToBble 3ananus : mocooue / O.B. I'pubanosa. - PoctoB-u//l : ®ennkce, 2014. - 191 c. - (AOurypueHr).
- bubmuorp. B kH. - ISBN 978-5-222-22683-4 ; To xe [Dnexkrtponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271508

2. JlomonHHUTENbHBIC TJaBbl HEOPTraHWYECKOW XHMHH : Y4eOHO-METOIWYEeCKoe IMmocodue /
T.I1. IlerpoBa, H.III. Mudraxosa, M.®d. Paxmarymuna, T.T. 3unkudeBa ; MuHuCTEpCTBO 00pa30oBaHUs
u Hayku Poccun, denepanbHoe rocy1apcTBEHHOE 010/ KETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICILIETO
npodeccuonanbHOro oopazoBanus «KazaHCKui HaIllMOHATBHBIA MCCIEAOBATENBCKUNA TEXHOIOTHUECKUN
yauBepcuteT» ; noxa pex. A.M. Kysnenos. - Kazans : U3garensctBo KHUTY, 2015. - 209 c. : Tabm. -
bubnuorp. B KH. ; To xKe [DneKTpOoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428777.

3. Moxos, A.W. JlabopaTopHblii MPaKTUKyM MO HEOPraHMYEeCKOW XHUMHH : ydeOHoe mocobue /
A.N. Moxos, JI.U. lllypsiruna. - Kemeposo : KemepoBckuii rocynapctBeHHbii yausepcutet, 2011. - Y.
1. - 127 ¢ - ISBN 978-5-8353-1181-1 ; To ke [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232376

4. Cupuk, C.M. Heopranunyeckas xumus : sabopatopHeiii mnpaktukym / C.M. Cupuk,
T.1O. KoxxyxoBa, B.Il. Mopo3oB ; MunucrepctBo o0pa3oBanus u Hayku PO, denepanbHoe
rocyIapcTBEHHOE OIO/PKETHOE 00pa3oBaTelNbHOE YUPEKJICHHE BBICHIETO MPOPECCHOHATHHOIO
oOpazoBanus «KeMmepoBCckuil rocygapcTBEHHbIM yHHBepcuTeT», H.X. Kadenpa. - Kemeposo
KemepoBckuii rocynapctBennbiii yuusepcutet, 2014. - Y. 2. - 130 c. : wi. - bubnuorp. B kH. - ISBN
978-5-8353-1181-1. - ISBN 978-5-8353-1660-1 (Y. 2) ; To e [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278927

Pecypchbl nHpOpMAIIIOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT»:

Cucrema »5IEKTPOHHOM TMOJAEPKKH oOpasoBareiabHOro rpoiecca «Moil yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccrnonanbHble 0a3bl JaHHBIX U MH(OOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcuTerckas OudaroTeka onnaitay Www.biblioclub.ru

DnektponHas oubauorexa MBI'Y _http://lib.ivanovo.ac.ru

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

[IporpammHOe obecrieueHue: onepanuonHas cucrema Microsoft Windows, makeT oducHBIX
nporpamm Microsoft Office, uarepuer-6paysep Internet Explorer, Moii yHuBepcurer.

9. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

VY4eOHble ayAUTOPUH:

- ISl IPOBEJECHUS 3aHATUN JIEKIIMOHHOTO THUINA C KOMIUIEKTOM CIEHHaIU3UPOBAaHHON yueOHOM
MeOenM M TEXHHYECKUMH CpEACTBAaMH OOYYEHHUs, CIYXallUMH JUIsl TPeloCTaBiICHUs Yy4eOHOM
uH(popMaluu O0IBIION ayIUTOPUN;

JlaGopatopus, ocHaleHHast 1abopaTOPHBIM 000PYZAOBAaHHEM, KOMILJIEKTOM CIELUAIN3UPOBAHHON
yueOHOI MeOeNn U TEXHUYECKUMH CPECTBAMU O0YUEHHUS.

[ToMerienue A caMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
yaeOHON MeOenn, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJMKIIOYEHHS K ceTh «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JleMoHCcTpalMoHHOE 00OpYy/IOBaHUE W Y4eOHO-HAIIISIHbIE MOCOOMS Ul 3aHSATUN JIEKIIMOHHOIO
TUIa, 00ecreynBaroIe TeMaTHUECKUE UIUTIOCTPALIUU: SJIEKTPOHHbIE TOCOOUs (TPe3EHTALINH )
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ABTOpBI padoyeil MPOrpaMMbl AUCUUIJIMHBI:
JOIIeHT Kadenpsl GyHIaMEHTAIBHON M MPUKJIAJHON XUMUH, TOLEHT, K.X.H. [Ipipay J1.®.

[TporpaMmma paccMOTpeHA B YTBEpKIeHA Ha 3aceqaHuu Kadeapsl GyHIaMEHTATBHON U MTPUKIIATHOM
xumuu 31 aBrycra 2021 r., mpotokos Ne 1.

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.II. Kycrosa

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)




