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1. HEJIb U 3AJAYU OCBOEHUSA JUCHUIIJINHBI
ens nuctuminHbL: GOPMUPOBAHKE U PA3BUTHE Y CTYACHTOB HAYYHOTO XUMHUYECKOTO
MBIIIEHUS HA OCHOBE CUCTEMHOT0 MTOAX0/1a, COBPEMEHHBIX METOJ0JIOTUI U JOCTHUKEHUI
TEOPETUYECKON U MPUKIATHON HAYKH; YMEHUI U HABBIKOB YKCIIEPUMEHTAIBHON pabOoThI, KaK
OCHOBBI ISl pPa3BUTHS TBOPUYECKOTO TIOTCHIIMANIA OYIYIIETO YUUTENS XUMHH.
3amaun:

1. dopmupoBath TeopeTuueckuii (GyHIAMEHT COBPEMEHHON XWUMHUU KaK €JIMHOW, JIOTMYECKH
CBSI3aHHOM CUCTEMBI;

2. pacmMpuTh W 3aKpENHUTh Oa30BbIC TOHATHS XUMHH, HEOOXOIUMBIC IS JAJbHEUIIEro
M3YYCHHUS Pa3INYHBIX 00JacTeld XUMHUU U OHOJIOTHH;

3. ¢dopMHupOBaTh NPENCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TPHUPOIBI, O
XUMHYECKON KapTUHE MHUpPA; O B3aHMMOCBS3M XHUMHUYECKHUX, OMOJOTUYECKUX U (DU3HUECKUX
MIPOIIECCOB; O POJIU XMMHH B PEIICHUN TI00ATBHBIX TPOOJIEM YETIOBEUECTRA;

4. pa3BuUBaTh CHOCOOHOCTH K OKCIEPUMEHTAIbHOW, HCCIEeI0BATEIbCKON
MOTPEOHOCTH K CAMOCTOSITEIIBHOMY IPHOOPETCHUIO 3HAHHIA.

pabore wu

2. MECTO JUCHMILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

JucuuruinHa «30paHHble r1aBbl COBPEMEHHOW HEOPraHMUECKOW XUMHUN ABISETCS YacThIO
y4eOHOro IUTaHa MarucTpartypbl IO HampaBieHuto noarotoBku 44.04.01 Ilemaroruueckoe
oOpa3zoBanue, npoduib (mporpamma Maructpatypsl) «O6mas 6uonorus u xumus». Jucuurinza
b1.B.01./1B.04.01 «30panHbie riaBbl COBPEMEHHOM HEOPTAHHMYECKOW XMMUMW» BKJIIOYeHA B biiok
b.1 «Aucuumniuusl (MOIYJIHN)», 4acTb, popMUpyeMasi yYaCTHUKaMHU 00pa30BaTEeNIbHBIX OTHOILICHHH,
b1.B.01./IB.05 Iucummiunel (Moaynu) mo BeIOopy S5 ([B.5). Jlucuuruimaa yCcTaHOBJICHA BY30M.
Peammzyercs B HTICIIM (¢) PITIIY nHa kadeape ecTECTBEHHBIX HayK U (HU3UKO-
MaTeMaTHYeCKOTro 00pa3oBaHMUs.

[Iporpamma IUCHMITIIMHBI OXBATHIBAET OOCY)KJEHHE aKTYaJIbHBIX BOIPOCOB COBPEMEHHOMN
HEOPraHUYECKON XMMHMH, HEOOXOIUMBIX N (OPMHpPOBAHHUS HAYYHOTO U OOIIEXMMHUYECKOTO
MHUPOBO33PEHUSI COBPEMEHHOTO y4yuTens Ouonorud W xumuu. [ucuurumnna «30paHHbIe TaBbl
COBPEMEHHOM HEOpPraHWYecKOoW XHUMHUU» Oa3upyeTcsl Ha 3HAHUAX, MOJYYEHHBIX HPHU H3y4YEHUU
JUCLHUIUIMH Mojayiei (ypoBeHb OakanaBpuara): «CTpoeHHE MOJIEKYd M OCHOBBI KBaHTOBOH
xumun», «OOmias, HeopraHudeckass XMMHUS W HEOpraHudyeckuil cuHtes», «l30paHHbIe Ti1aBbI
HEOPraHUYECKOU XUMUU» U JIP.

3. PE3YJIBTATBI OCBOEHUSA JUCHUIIJIUHBI
JlucuuninuHa HanpasieHa Ha GOPMUPOBAHUE U PA3BUTHE CIEIYIOIINX KOMIIETEHIUN!

Kareropus Kon n nanmenoBanue Kox 1 HanMeHOBaHNe WHANKATOPA TOCTIKEHUS KOMIETCHITUH
(rpymma) KOMITETEHITHH
KOMIIETEHIU I
Hayunsie OIIK-8. Cnocoben HOIIK 8.1. JlemoHCTpUpyeT 3HaHHWE OCOOCHHOCTEH Mearornieckoi
OCHOBBI MPOEKTUPOBATH JeSITeTbHOCTH; TPeOOBaHHH K CyObeKTaM IeJaroru4eckou
M€JJarOTUYECKON | MeJaroru4ecKyro JSSITeIbHOCTH, PE3YJIbTaTOB HAYYHBIX HCCICIOBaHUM B chepe
ACATCIbHOCTHU ACATCIBbHOCTb HAa OCHOBE neuaroruqecxoﬁ ACATCIbHOCTHU
CHelMaNIbHbBIX HAYUHBIX HOIIK 8.2. Ucnonb3yeT coBpeMeHHbIE CIielHalbHble HayYHbIe
3HAHWH U Pe3yIbTAaTOB 3HaHMA ¥ PE3YJIbTATHl HCCIICIOBAHUM 1J1s1 BEIOOpa METOIOB B
HCCIe0BaHUI MeIarOTHYeCcKOi IesTeIbHOCTH
HOIIK 8.3. Brageer metogamu, (popMamMu U CpeACTBAMHI
TIeAarOTHYECKON AEATEIIFHOCTH; OCYIIECTBIIET X BEIOOD B
3aBHCHMOCTH OT KOHTEKCTa MPO(eCcCHOHATBHON AEATEIEHOCTH C
Y4YETOM pEe3yJIbTaTOB HAYYHBIX UCCIICTOBAHUI
O6pazoparensH | I1K-1. Ciocoben UIIK 1.1. 3HaeT: KOHIENTYyaJIbHBIC TOJIOKEHHUS U TPeOOBaHUSA K
BIi1 IIpoLIECC IO OpPraHu30BELIBATEL U OpraHM3aiy 00pa3zoBaTeIbHOIO Mpoliecca Mo OUOJIOTHU U XUMUH,
Ouosoruu u peanuzoBbIBath nponecc | onpezaeisembie @I'OC coOTBETCTBYIOIIEr0 YPOBHS 00pa30BaHMs;
XUMHUH 00y4eHust OHOJIOTHH U KOMITOHEHTBI ¥ XapaKTEPUCTUKY COBPEMEHHOT'O 00pa30BaTeIbHOTO
XMMHH B Tpoliecca; 0COOEHHOCTH TPOEKTHPOBAHUS 00pa30BaTENEHOTO
00pa3oBaTeNbHBIX Tporiecca 1o OHOJIOTHUH ¥ XMMHUH B 00pa30BaTEIbHBIX OPTaHU3AIMIX
OpraHU3aIAIX COOTBETCTBYIOIIMX YPOBHEH 00pa3oBaHus;
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COOTBETCTBYIOIETO CTPYKTYpY Ipoliecca 00y4eHus1 OMOJIOTUH 1 XUMUH B

YPOBHS 00pa3oBaHHs 00pa3oBaTeIbHOM YUPESIKIACHUH 00Iero 00pa3oBaHusl,
obpazoBatensHBIX oprann3anusx CI1O u BO; nmpeamerHoe

CoZlep KaHne, OpPraHU3aLMOHHbBIE (POPMBI, METOMIBI H CPEICTBA
o0y4ueHHs OMONIOTHH B XUMUHU B 00Pa30BaTEbHBIX OPTaHU3aLNIX
COOTBETCTBYIOIUX YPOBHEH 00pa3oBaHus;

COBPEMCHHBIC 06pa3OBaTeJ'IBHBIC TCXHOJIOTHHU U OCHOBAHHUA IJIA UX
BBIOOpA B LIEJISIX JOCTH)KEHHS Pe3yJIbTaTOB 00yUeHuUs1 OMOIOTUH U
XHUMHHN

UIIK 1.2. YMeer: XapakTepu30Barh Ipolecc 00yueHus OUOoJI0Tuu U
XMMHH KaK B3aMOCBSI3b IIPOIIECCOB YUECHUS U IPETIOIaBaHus;
peaIM30BBIBaTh B3aMMOCBSI3b 1ieIel 00yueHns1 OMOIOTHH U XUMHUH U
eseit 00pa3oBaHus Ha COOTBETCTBYIOIINX YPOBHSIX; HCIIOJIB30BATh
pa3nuuHbIe HHPOPMAIIMOHHBIC PECYPCHI AJIsl 0TOOpa COlepKaHUS
XHMHKO-OHOJIOTHYECKOT0 00pa30BaHusL; IPOSKTUPOBATh
MIPEIMETHYIO 00pa30BaTeIbHYIO Cpely

Ob6paszoBarensH | I1K-3 Cnocoben UIIK 3.1. 3HaeT: obuirie MOHATHUS, TEOPHH, TIPABUIIA, 3aKOHBL,

BIi IpoIIecC IO | OPUEHTHUPOBATHCS B 3aKOHOMEPHOCTH TPEIMETHBIX 00JIaCTei OMOJIOTHS, XUMHUS, SKOJIOTH;

OHOJIOTHH U BOMpocax OMOJIOTHH, 3aKOHOMEPHOCTH Pa3BUTHSI OPTaHUIECKOTO MUPA;

XUMHAH 9KOJIOTHH 1 XMMHH Ha OCHOBHBIE PUHITUIIBI TEXHOJIOTHYECKUX MPOIIECCOB XUMUYECKUX
COBPEMEHHOM YPOBHE MIPOM3BOJICTB U CIIOCOOCH MCIIOIb30BaTh MTOJIyYCHHBIC 3HAHUS B
pa3BUTHS HAYYHBIX poeCCUOHATBHOI SSITEIBHOCTH
HalpaBJIeHUH B JaHHBIX HIIK 3.2. YMeeT: 00BSICHATh XUMHUUECKHE OCHOBBI OMOJIOTHUECKUX
obnactax MPOIECCOB M (PU3UOTIOTHUECKUES MEXAHU3MBI PA0OTHI Pa3IMIHBIX

CHUCTEM U OpPraHoOB paCTCHHﬁ, JKMBOTHBIX M YCJIOBCKA,
OPUCHTHUPOBATHCA B BOIIPOCAX OHOXMMHUYECKOTO CANHCTBA
OpPraHn4eCKOro Mupa.

HIIK 3.3. Bnageer: KJIaCCUYECKUMH U COBPEMEHHBIMH METOJIaMHU U
METOIMYCCKUMH ITPHEMaMU OPTaHU3AIUH U TPOBEICHHS
1a00paTOPHBIX, SKCIIEPUMEHTATBHBIX U TOJIEBBIX HCCIICIOBAHHIA B
MIPEIMETHBIX 00JIACTSIX OMOJIOTHH, XUMHH, YKOJIOTHH.

B pe3ynbraTe 0CBOGHUS NUCIMITIIMHBI 00Yy4atOLUics JOIKEH:

3HaTh:

— COBpPEMEHHBIE NTPOOIIEMbl HEOPTaHUUECKOW XUMUHY;

— Hay4HbIE OCHOBBI Kypca XUMHH;

— COBPEMEHHBIE IOCTH)KEHUS B 00JIaCTH XUMUHU.

Ymern:

— OOBSCHUTH CYIIHOCTh COBPEMEHHBIX HAYYHBIX NpoOjeM oOmeid W HeopraHHYeCKOu
XUMUY;

— TPHUMEHATH TOJyYCHHBIE TEOPETUYECKHEe M MPAKTUYECKHE 3HAHWS B Yy4eOHOW W
npogeccHoHaIbHON 1A TENbHOCTH;

— peanu30BBIBaTh 00pa30BaTENIbHbIE IMPOTPaMMbl IO y4e€OHOMY MpeAMETY «XHUMHUSA» C
MCIOJIb30BaHUEM 3HAHUH 110 XUMHUU HA COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH.

Baanern:

— COBPEMEHHBIM MOHATUIHO-KaTeropHalbHBIM ammaparoM OOLell U HeopraHuYecKoi
XMMMWY;

— TEOPETUYECKUMHU 3HAHHMSIMH, MO3BOJSIOMMUMHU (OPMHPOBATH y YYALIMXCS HAay4dHOE
MBILLIICHHE;

— HaBBIKAMU OOCYXKJICHUSI HAyYHBIX XUMHUYECKUX MPOOJIEM B JUCKycCUsX, (popMUpOBaHUS
COOCTBEHHOM IO3UIMM U OTCTaUBAHUSA €€ B CIOpPE, MCIOJIb3Yysl Ppa3iIMuYHble CBEACHUS IS
apryMeHTaluu;

— TpUeMaMU KCIIONH30BaHMs 3HAHUA O COBPEMEHHBIX AOCTHIKCHHSX B 00JIacTH OOIIeH u
HEOPTraHWYECKON XMMHUU B KypCe XUMHH 00I1e00pa30BaTEILHOM IMIKOJIBI;
— HaBBIKAMU HCCJIEI0BATEIbCKOM JIEATEILHOCTH.



4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI

4.1. O0beM JUCHUIINHBI U BUbl KOHTAKTHON H CAMOCTOSATEJILHOM padoThI
OO01as Tpy10eMKOCTh JUCHMILIMHBI COCTaBsAeT 6 3au. en. (216 yacoB), UX pacnpeieneHue
10 BuAaM paboT npezacTaBieHo B Tadbmure Ne 1.

Taomuma Ne 1

Pacnpez[e.ne}me TPYAOEMKOCTHU JUCHUIIJIMHBI 11O BUAAM paﬁoT

®dopma 00yyeHust
Bun paboTst OuHas
1 cemectp
OO01mas TPy10eMKOCTh THCIHUILIUHBI 110 YIeOHOMY TUTaHY 216
KonTakTHas padora, B TOM YHuCIIE: 44
Jlexumu 12
JlaGopaTopHbie paboThI 32
CamocrosiTesibHasi padoTa, B TOM YHCIIE:! 118
M3ydeHne TeopeTHuecKoro Kypea 50
CamMonoAroToBKa K TEKyIIEMY KOHTPOJIKO 3HAHU 65
IloaroroBKa K 3K3aMeHy, c1a4a IK3aMeHa 54
4.2. YuyeOHO-TeMaTH4eCKHIl IVIaH
HanmeHnoBanue pasnenos u tem | Beero, KonrakrtHas pabora Camocr. DopMBbI
JUCTIMTIITHBI (MOJTYJIIS) 4acoB Jlexun [Ipaxr. JIao. pabota TEKYLIETO
3aHATHA | pabOoThI KOHTPOJIS
yCIIEBAEMOCTH
1 cemecmp
Tema 1. TeopeTuueckue 18 1 - 2 15 1. IIpoBepka
OCHOBBI COBPEMEHHOT'0 Kypca KOHCIIEKTA.
xuMuH. CTpOeHUE U CBOUCTBA 2. CobecenoBanue
aroMoB. [lepuoauueckuil 3aKoH 110 MaTeprajiam
U IePHOMYECcKast CHCTEeMa crateii.
XHUMHYECKHX dj1eMeHToB J[.1.
Menneneena
Tema 2. Xumudeckasi CBS3b. 18 1 - 2 15 1. YuacTue B
CBOWCTBa BEITIECTB C paboTe KpyTiioro
Pa3INYHBIM THIIOM croia
XUMHYECKOW CBSI3H «XUMHUYecKast
CBSI3bY.
Tema 3. Knaccudukanus u 17 - - 2 15 1. IIposepka
HOMEHKJIaTypa KOHCIIEKTA.
HEOPraHUYECKHUX 2. ancmf B
coenuHeHnil. OCHOBHBIE TpyHIoBon
CBOICTBa OCHOBHBIX KJIACCOB JICKYCCHH IO
Mmarepuanam
HEOPraHUYECKUX
9 CTaTbH.
COEJIMHEHMIA.
Tema 4. PacTBODBL. 16 2 - 4 10 1. IIposepka
DJIEKTPOIUTHYECKAS KOHCIIEKTA.
JIMCCOLMALIHS. 2. ancmie B
TPYIIOBOI
JMCKYCCHH TIO
Marepuaiam
CTaThbu.
Tema 5. OKUCIUTEIIBHO- 16 2 - 4 10 1. IIpoBepka
BOCCTAaHOBUTEIIbHbBIC KOHCIICKTA.
peakuuu 2. Yyacrue B
I'pynIioBOu




JAUCKYCCHHU 11O

Marepuanam
CTaTbU.

Tema 6. D1eMeHTHI TJIABHBIX 21 2 - 4 15 1. Yuacrtue B

MOATPYII MEePUOTUIECKON IPYIIIOBOM

CHCTEMBI Y UX COEIUHEHUS JUCKYCCHH.

Tema 7. KoMniaeKkcHEIE 16 2 - 4 10 1. Yuactue B

COCOUHECHUS paboTe Kpyrioro
CTOJIa Ha TEMY
«KommnekcHbIe
COEIMHEHMUS,;
CTPOEHHE,
CBOMCTBaY.

Tema 8. DNEMEHTHI 16 2 - 4 10 1. ITposepka

MOOOYHBIX OATPYIIT KOHCIIEKTA.

MEPUOANIECKOM CHCTEMBI 1 2. Cobecenosanne

X COCOUHCHUS 110 MaT€puajiaM

CTaThH.
Tema 9. Heoprannueckuii 24 - - 6 18 1. Ouenka
CHHTE3 9KCTIIEPUMEHTAIIb
HOM palboTEHI.
IoaroroBka K 3K3amMeHy, 54 - - - 54 1. OTBeT Ha
cavya IK3aMeHa 9K3aMEHE.
Hroro (1 cemectp) 216 12 32 172
Bcero nmo aAucuuin/iuHe 216 12 32 172
JlabopaTopHble 3aHATHS
Ne HanMeHnoBaHme 1a00paTOpHBIX paboT Kon-Bo
paszena ayn.
4acoB
1 Tema 1. CoBpemeHHass Mojelb CTpoeHUss aToma. KBaHTOBBIE uHCla, HX 2
B3auMocBs3b. CTpoenue sapa PagnoakTHBHOCTS.
2 Tema 2. Xumnueckas cBsi3b. Teopun XUMHYECKON CBS3H. 2
3 Tema 3. Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX COCITUHEHHUH. 2
OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCAMHEHUN.
4 Tema 4. DNeKTpOIUTHYCCKAS AUCCOIHAITUA. Peakiinn HOHHOTO OOMeHa. 2
4 Tema 5. PacTBOpBI HEAIEKTPOJIUTOB U IJIEKTPOIUTOB. 2
5 Tema 6. OxucnurenbHo-BoccTaHoBuTenbHble peakunun (OBP). CocraBnenue 2
ypaBHeHUH OBP. DKBUBaJIEHTHI OKHCIUTENIEH U BOCCTAHOBUTENEH.
5 Tema 7. XvMHYECKHE WCTOYHUKU BJIEKTPUUECKOW SHEPIUU. IJIEKTPOAHbBIC 2
noteHiuansl. Hanpasnenue OBP.
6 Tema 7. DneMeHTHI INIaBHBIX NOATrpynn. Hemeransl. 2
6 Tema 8. MeTtasipl I1aBHBIX HOATPYII. 2
7 Tema 9. KoMIIIeKCHBIE COETUHEHHUS 4
8 Tema 10. Cpapaenne MmetaiuioB A u b moarpyrn 2
8 Tema 11. Metamiel b monrpymm 2
9 Tema 12. Heopraunueckuil CHHTE3 6

4.3. Conep:xaHue TMCUHUILINHBI

Jlexkuus 1. TeopeTnyeckne 0CHOBBI COBPEMEHHOI0 Kypca Xumuu (2 yaca)

O0630p mpexacraBneHuil 0 cTpoeHHH aTtoma. COBpEMEHHBIE NPECTABICHUS O CTPOCHUU
atoma (KBaHTOBAaHHME SHEPTIHH, KOPIYCKYJISPHO-BOJHOBOM Iyaln3M, BEpPOSTHOCTHBIA XapakTep
KOOPIAMHATHI JJIEKTpOHA). ATOMHas OpOUTalb, €€ XapaKTepUCTUKH (KBAaHTOBBIE UHUCIA).
DNEKTPOHHOE CTPOEHNE MHOTO3JIEKTPOHHBIX aTOMOB.

ATtomHble paamychl. X u3MeHeHHWe B Mepuojax W rpymnmnax (TJIaBHBIX U MOOOYHBIX
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noarpynmax [lepuoanueckoii cucremsl .M. Menneneesa). fpnenue d- u f-cxxatus. Bropuunas
MEPUOANYHOCTD.

OHeprus woHU3anuu. DakTOpPhl, OT KOTOPBIX 3aBUCUT JHEprust MoHm3amuu (dHQeKTs
SKpPaHUPOBAHUS M MPOHUKHOBEHHUS, KaHHOCUMMETPHS, YCTOMYUBOCTh HAMOJIOBHHY M MOJIHOCTHIO
3aIl0JIHEHHBIX aTOMHBIX opOuTasei). I3MeHeHne B nepuoguuecKkoi CUCTEME.

DHeprus CpOACTBAa K JIIEKTPOHY, (DaKTOpPBI OT KOTOPHIX OHA 3aBUCUT M €€ W3MEHEHHE B
nepuoanyeckon cucreme .M. Menneneena.

OCHOBHBIE THITBI XUMUYECKOM CBSI3U, UX CBOMCTBA (KOBAJICHTHAS CBS3b, NOHHAS,
MeTaJuTMuecKasi, BOJOPO/IHAS CBsI3b, CHIIbI MEKMOJIEKYJISIPHOTO B3auMoAecTBus). O01mme
CBOICTBa XUMUYECKOW CBS3H U UX pazianune. MexaHu3M U IpUuYruHa 00pa3oBaHus XUMHUECKON
CBSI31, 0OCOOECHHOCTH METANTNYECKON, HOHHOU, BOAOPOAHOM CBsi3u. (CBOWCTBA BEIIECTB C
pa3IUYHBIMU TUIIAMH XUMHUYECKOU CBSI3U.

JladopaTopHoe 3ansitue 1. CoBpemMeHHasi MojeJIb cTpoeHust aToma. KBaHTOBbBIE YHCIa,
HX B3anMOcBs3b. CTpoenne sapa PagnoakTuBHOCTS. (2 4yaca)

CoBpeMeHHbIE MPEeICTABICHHUS O CTPOEHUHU aToMa (KBaHTOBAHUE SHEPTUU, KOPITYCKYISIPHO-
BOJIHOBOHM Jlyajii3M, BEpPOSATHOCTHBIN XapakTep KOOPAWHATHI 3JEKTPOHA). ATOMHas OpOUTajb, €e
XapaKTEePUCTUKU (KBAaHTOBBIC YUCIIA). DIEKTPOHHOE CTPOSHUE MHOTOAJIEKTPOHHBIX aTOMOB.

XapaKkTepuCTHKA YACTHLL, BXOAALIMX B sJIPO (IPOTOHBI, HEMPOHBI). SAepHbIE CUIIBI, UX

CBSA3BIBAIOIIME M MX XapaKTepHble CBOICTBa (MaJeHbKUM paguyc JeHCTBUS, 3apsiioBas
HE3aBUCHMOCTb, HACHIILIEHHE, 3aBUCUMOCTb OT HAIIPABJICHUS CIIMHOB HYKJIOHOB).

Monenu ctpoenus saep (o6ooueyHas U KareabHas).

Tumnel paguoakTuBHOTO pacnaaa (o-, B-3IeKTPOHHBINA M MO3UTPOHHBIN pacmajl, CIOHTaHHOE
JIeJICHUE, SJIEKTPOHHBIN 3aXBaT).

XuMu4eckoe U OMOIOrHYECKOe IeUCTBUE U3ITYyUCHHI.

MeueHbie aTOMBI.

[IpoucxoxaeHne XUMHUECKUX 3JIEMEHTOB (aTMO(HIbHBIE, TUTOGUIbHBIE, XaTbKO(MUIbHBIE,
CUICPOPIIBLHBIC SJICMCHTHI).

PacnpocTpanenne XuMHUECKUX 3JIEMEHTOB B 36MHOU KOpE.

JlaGopaTopHoe 3anaTHe 2. XUMH4YecKasi ¢BsA3b. Teopuu XUMHYECKOil CBSA3H.

CaoiicTBa BelleCTB ¢ Pa3JIMYHBIMU TUIIAMU XUMHUYECKO# cBA3M (2 yaca)

B3risaapl Ha CyIIHOCTh XUMUYECKOU CBsI3U. OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOM
CBS3M: JUIMHA, YHEPIUsl, HAIIPaBJI€HHOCTb. BasieHTHBIN yros. OCHOBHBIE TUITBI XUMUYECKON CBA3H.
KoBaneHnrtHas cBa3b. KBaHTOBO-MEXaHUUYECKHE METO/BI €€ TPAKTOBKH. MeTO/| BaJICHTHBIX CBSA3EU
(MBC). ®usnueckas ujest METo1a: 00pa30BaHUE JABYXIIEHTPOBBIX JIBYX3JIEKTPOHHBIX CBS3EH,
HOPUHIMI MakcuMalibHOro nepekpbiBanus AQO. J[Ba MmexaHu3Ma 00pa30BaHus KOBAJICHTHOM CBS3U:
0000111eH!ST HECTIAPEHHBIX JIEKTPOHOB Pa3HBIX aTOMOB M JOHOPHO-AaKIENTOPHBIA MEXaHU3M.
CBolicTBa KOBaJICHTHOH CBSI3U: HACBIIAEMOCTh, HAIPABIEHHOCTh,NOJIsIpU3yeMocTh. HacsiaemocTs
KOBaJIeHTHOM cBsi3u. KoBaseHTHOCTH aToMOB 31eMeHToB I, I1, III nepuonos. HampasienHocts
KOB&JIEHTHOH cBs3U. Teopus HampaBieHHBIX BajieHTHOCTel. ['uOpuauzanus AO. YcnoBus
yCTOMYMBOW rMOpUAN3alIMM aTOMHBIX opOuTaneld. Tunsl rubpuauzanny ¥ reOMETPUU MOJIEKYIL.
[TonsspHOCTE CBsA3€H M NOJAPHOCTH MOJIEKYJI. JIMITONBHBII MOMEHT CBSI3H, G- U T-CBsI3U. KpaTHOCTB
cBs13U. DaKTOPBI, BIUAIOIINAE HA IIPOYHOCTH CBA3H. [10Ipru3yeMOCTh KOBAJICHTHOM CBS3H.

CBoiicTBa BEIIECTB C METAUIMYECKUM THUIIOM CBS3M (IJIACTUYHOCTh, KOBKOCTb, TEIUIO- U

AJIEKTPONPOBOIHOCTh, BOCCTAHOBUTEIbHBIE CBOMCTBA). CpaBHEHHE XUMUYECKOM CBS3M B MeTallIax,
00pa30oBaHHBIX 3JEMEHTAMM TIJIaBHBIX M MMOO0YHbIX mnoArpynn. CpaBHeHHE (U3MUECKUX U
XUMHUYECKUX CBOICTB ASTHUX METAUIOB (TBEPAOCTH, IUIACTUYHOCTH, TEMIEpPATyp KUIEHUS U
IUTABJIEHUS, XUMHUYECKOW AaKTUBHOCTH, BOCCTAHOBHUTEIBHOM CHOCOOHOCTH, YCTONYMBOCTH
OKCHJIHBIX IUIGHOK, KOMIUIEKcooOpasytomeil crnocobHocty U T.4.). CpaBHeHHE BETUYMH
AIEKTPOIHBIX TOTEHIMAIOB IIEPEXOIHBIX M HETIEPEXOIHBIX METAJIJIOB.



CBolicTBa BEIIECTB C MOHHBIM THUIIOM CBSI3U. PacTBOpUMOCTb, TeMIlepaTypbl KUIEHHS W
IUIaBJICHUS, CIIOCOOHOCTh K D3JIEKTPOJUTHUYECKOW auccoumanuu. OOBsCHEHHE 3THX CBOICTB U
TUIPOJIN3A COJIEH C TOUKH 3PEHUS TEOPUH TOJSPU3ALIU.

Bonoponnas cBs3b. XapakTepucTuka BoJOpoJHON cBA3U. OObsICHEHNE aHOMAaJIbHBIX CBOMCTB
BO/Abl (pacHiMpeHHe Mpu OXJAKICHUH, BBICOKAs TeMmIepaTypa KUIIEHUS, CIOCOOHOCTh K
00pa30BaHUIO COEIMHEHUN-BKIIOUEHHUI) C TOUKU 3PEHUSI CTPOEHUSI MOJIEKYJ BOJbI M 00pa3oBaHuUs
MEX/1y HUMH BOJIOPOJIHBIX CBSI3EH.

CBoiicTBa BelIeCTB C KOBAJIEHTHBIM THIIOM CBS3M Ha MpUMeEpE aamasa, KapOoopyHJa.

CBolicTBa BEIIECTB C MEXKMOJIEKYISIPHBIM B3aUMOJIEWCTBUEM Ha MpPUMEpPE BEIIECTB C
MOJICKYJISIPHBIMU KPUCTAJUIMYECKUMHU perieTkamu (foga, okcuaa yriepoaa (IV)). Xapakrepuctuka
UX TEMIIEPATyp KUIIEHUS U TUIaBJICHUS, JIEKTPOIUTHUECKUX U ONTHYECKUX CBOMCTB.

JladoparopHoe 3ansitue 3. Kitaccupukanus ¥ HOMEHKJIATYPa HEOPraHUYeCKuX

coequHeHU. OCHOBHBbIE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKUX coeJuHeHui (2 yaca)

Knaccudukanmst 1 HOMEHKIIaTypa HeOpraHu4eckux coequuennid. Kiraccudukammst mpocTeix u
CJIOKHBIX BellecTB. bunapusie coeaunenust. I'uapuasl. OKcHibl, HIEPOKCHU/IBI, TaJOT€HU/IbI,
HUTPUBI, Kapouasl U T.1. HoMeHkmaTypa OMHapHBIX coeuHEeHUN. TpexaneMeHTHBIC COeTUHEHNS,
ruapokcuabl. Kucnotsl. Conu. KucinotHsie, ocHOBHBIE U aMmboTepHbIe OKCUABI. HoMeHkIaTypa
okcuaoB. OcHoBanus. OqHO- 1 MHOTOKHUCIIOTHBIE ocHOBaHwusl. [llenoun. Homenkmnatypa
ocHoBaHu#. Kucnotsl: 6eckucinopoanbie U Kuciopoanbie. OTHO- © MHOTOOCHOBHBIE KUCIIOTHI.
Howmenknarypa kucnot. Conu: cpennue, KUcible; OCHOBHbIC. CMEIIaHHbIE U TBOMHBIC COJIH.
HomeHnkiiatypa conen.

Jlekuus 2. PacTBopbl. DieKTpouTHYecKas guccouunanus. (2 yaca)

Mexanusm  mporecca  pacTBOpeHms. [mapartanmus Tpu pacTBOpeHHH.  PaboThl
JA.M.Menneneesa no teopuu pacTBOpoB. CBsA3b TEIUIOTHl PACTBOPEHUS BEILECTBA C JHEPrUEH
KPUCTAJUIMYECKON PEIIETKH M TEIUIOTOM TUApPAaTaluu MOJIEKYJ BEIIECTBA WM IPOLYKTOB €ro
JUCCOLUALINY.

PactBopuMocTh TBepAblX BemecTB B Boae. Koad¢uuueHT pacTBOPUMOCTH M €ro
3aBUCUMOCTb OT TemmepaTypsl. Kpusble pactBopumoctu. HacelieHHBIH pacTBOp — Kak
JUHAMHUYECKas paBHOBeCHas cuUcTeMa. [lepechllieHHbIE PACTBOPBI U YCIOBUS UX YCTOWYMBOCTH.
Kpucranioruaparst.

Konnentpanus pactBopoB. CrocoObl BBIpOKEHHsI KOHIIEHTpAIMW pacTBOpPOB. MaccoBas
J10J1s1 PACTBOPEHHOT O BellecTBa. MossipHast, HopMasibHasi, MOJISUIbHASL KOHLIEHTPALUH.

ONEKTPOIUTBl M HENIEKTPOJUTHL. OCHOBHBIE IIOJIOKCHHUS TEOPUU DIEKTPOIUMTHYECKON
auccouuanuy. MexaHns3M AMCCOLMAlMM BEIIECTB C PAa3JIMYHBIM TUIIOM XMMHUYECKOH CBA3U. Poib
IOJIIPHBIX MOJIEKYJI BOJBI B Ipoleccax auccouuanuu. MoH ruapokcoHus, DHEpreTuka mnpouecca
JUCCOLUALIUY.

JlabopaTopHoe 3aHsiTHe 4. DieKTpoaHTHYeCKasi Aucconuanus. Peakuun HOHHOro oGMeHa.
(2 yaca)

CreneHp AMEeKTPOIUTHYECKOH nuccormanui. CUIbHbBIE U Ci1a0ble AIIEKTPONUThL. DaKTOpHI,
BIIMSIONINE HA CTETIEHb TUCCOIMAINN

[TlpumeHeHne 3aKkoHa NEHCTBUS MacC K MPOILECCY AUCCOIMAIMK CIAOBIX 3JIEKTPOJIUTOB.
KoncranTa nuccormanuu. CMelieHne paBHOBECHS TUCCOIMAIINN CTA0BIX AIIEKTPOIUTOB, KHCIOTHI,
OCHOBaHHs, COJIU B CBETE TEOPHH DJICKTPOIUTHUECKON aucconnanu. CTyneHyaras TUCCOIUAIIHS.
Amportepable TUApPOKCHIBL. MoHHOE mpou3BeacHUEe BoAbl. llpou3BeneHHEe pPacTBOPHUMOCTH.
YcnoBust 00pa3oBaHMs M PACTBOPEHUS OCAIKOB.

Peakiun B pacTtBopax 3JeKTpoiuTOB. HampaBieHHOCTh OOMEHHBIX pEaKLUil B pacTBOpax
ANeKTpoanToB. Peaknmu ruaponusa. ['uaponus coneil. Peakuus cpensl B BOIHBIX PacTBOPAX COJEH,
OOpatuMblii ¥ HEOOpaTHUMBI THUAPOIU3 COJEH, CTENEeHb M KOHCTaHTa THAPONIN3a, (aKTOPHI,



CMELIAIONIME paBHOBECHE THAposM3a. MexaHu3M Ipolecca THIPOIM3a COJIEM C  IO3WLHH
IPOTONUTUYECKOM Teopur. Posb ruaponu3a B OMOJOrMUECKUX, XUMUUECKUX MTPOLECcCaX.
JlabopaTopHoe 3aHsiTHE 5. PacTBOPBI HEJIEKTPOJIUTOB H 3JIEKTPOJIHTOB. (2 Yaca)

Buabel MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBHS B pacTBOpax, accouuanus MoJekysl. Teopus
pactBopoB /[.11. MenneneeBa. CBoiicTBa HieaIbHbIX pacCTBOPOB. 3aKoH Payrs.

Peanbuble pacTBOphl. llonmokuTenbHOE M OTpULIATENBHOE OTKIOHEHHE OT 3aKoHa Payus,
IPUYUHBl OTKJIOHEHWH. Jluarpamma paBHOBECHS: «KHJIKOCTh — Map» B OHMHapHBIX cCHCTEMax.
3axonbl KoHOBanoBa. A3e0TponHbIE PACTBOPBI, TEOPHSI IEPETOHOK.

PaBHOBecue »kuIkuili pacTBOp — TBepAoe BemecTBo. Kpuockomus u 30yIHOCKOMNUS.
@usznyeckuii  CMbBICT ~ KPHUOCKONHUYECKOM M 30yJIHMOCKONMMYecKoW  mocTostHHOM.  Ocmoc.
Ocmotuueckoe nasinenue. Padorsl Bant-I'odda. M3oToHnueckuii ko3ppuIeHT u ero cBa3b co
CTETIEHBIO AUCCOLUAU. POJIb OCMOTHYECKOT0 JaBJIeHUs B OMOJIOIMUYECKUX Ipolieccax

OCHOBHbIE TIOJIOKEHHUSI TEOPUHU DJIEKTPOIMTUYECKON Juccouuanuud AppeHuyca U ee
pasButue. Teopust CHIbHBIX 37eKTpoiauTOB JleOas-I'tokkens. AKTMBHOCTh U Ko3(duuumeHt
AaKTUBHOCTH, MOHHAS CHJIa pacTBOpa.

OnexTpuyeckas IMPOBOJUMOCTb PACTBOPOB AIEKTPOJIUTOB. YeiabHash M HKBHUBAJICHTHAs
AIIEKTPONPOBOHOCTh. OmpeeseHue CTENEeHN U KOHCTAHThl TUCCOLMALUU ClIa0bIX 3JEKTPOIUTOB.
KonaykromeTpruiyeckoe TUTPOBaH

Jlekuus 3. OKMCJINTEIBbHO-BOCCTAHOBUTEIbHbIE peakluu. (2 yaca)

Peakiun uaynme ¢ u3MeHEHHEM U 0e3 U3MEHEHUs CTENEHU OKMCIICHUs aTOMOB 3JIEMEHTOB.
Knaccudukanus OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. OKUCINUTENN U BOCCTAHOBUTEIIU.
IIpaBuna coOCTaBICHUS YPABHEHUN OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakuuid Merozsl
9JIEKTPOHHOI'O U MOHHO-3JEKTPOHHOro OanaHca. Poib cpeapl B IPOTEKAHUU OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB.

IlonsiTHE O TaJBBAaHUYECKOM dJeMEHTe. BO3HMKHOBEHME CKayka NOTEHIMAla Ha TPaHULE
METaJUI-BOJHBIN pacTBOp ero coiu. CTaHaapTHBIE AJIEKTPOJHbIE MOTEHUUANbI. Psia HanpsbkeHuid
MeTauioB. CTaHAApTHBIE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE NOTEHIMAIBL. HampaBieHHOCTH
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ pEaKIMii B pacTBOpax. 3HAUYEHHE  OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIIMI B )KUBOW M HEXKUBOU MPUPO/IE.

JlabopaTopHoe 3ansitue 6. OKHCIHMTEJIHLHO-BOCCTAHOBUTEIbHBbIE peakuuun (OBP).
Cocrasiienne ypasuenuit OBP. DxkBuBajieHTBI OKHC/INTENEH 1 BOCCTAHOBHTEJICIH.

(2 yaca)

OO0mas xapaKTepuCTHKa 3JIEKTPOXUMHUYECKUX MPOLEccOoB. BO3HMKHOBEHUE 3JIEKTPOJHOTO
noTteHuuana. YpasHeHue HepHcrta mns BbIUMCIEHMS 3JEKTPOJHOro mnoreHuuana. OnpeneneHue
ANEKTPOJHOTO  MOTEHLIHMANa C  [OMOIIBK)  CTAHJAPTHOTO  BOJOPOJHOTO  3JIEKTPOAA.
DIIEKTPOXUMHUYECKUHN Psil HAPSHXKEHU METAIIJIIOB M €0 MPAKTUYECKOE 3HAYCHUE:!

1. DnexTpoau3 pacTBOPOB JEKTPOJIUTOB HA HEPACTBOPHUMBIX IEKTPOJAX.

2. Koppo3us cTanei u cIjIaBoB B pacTBOPAx 3JIEKTPOIUTOB.

3.  XHUMHUYECKHE UCTOYHUKH TOKA U aKKyMYJISATOPBI ¢ MakcumanbHou DJ1C.

4. OmnpeneneHue XHUMHYECKOM AaKTUBHOCTH OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH H
HCIIOJIb30BAHNE B AaHAJIMTUYECKON IIPAKTHUKE.

5. OrmpeneneHue  cTeneHW U KOHCTAHTHl  JIUCCOLMALIMM  XMMHMYECKUX  COEJAMHEHUN
ANEKTPOXUMUYECKUM METOJOM.

Juddy3ronnbIi 1 Mex(da3HBIA MOTEHITAAT, KX OHOJIOTHYECKOE 3HAUCHHE.

JlaGopaTtopHoe 3ansitne 7. XHMH4YECKHe MCTOYHMKH JJIEKTPHYECKOH JHEpPIruu.
JaexkTpoaHblie noreHuuaabl. Hanpasiaenne OBP. (2 yaca)

[TonsiTe O ranbBaHMYECKOM 3JIeMEHTE. BO3HMKHOBEHHME CKayKa IOTEHLMala Ha TPaHUIC
METaJIJI-BOJHBIA pacTBOp ero coiu. CTaHAapTHBIE 3JIEKTPOAHbIE NMOTEHUMANbl. Psn HanpsskeHuin
MeTayioB. CTaHOApTHBIE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE IOTCHUMANbl. HanpasieHHOCTB
OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ B pacTBOpaAx. 3HayeHue OKHUCJIIHNTCIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUH B )KUBOM U HEKUBOU NPUPOE.
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DNEKTPOXUMHUYECKHE LIETIH (FaJIbBAHUYECKUE 3JIE€MEHTHI). TUIIbI TaIbBAHUYECKUX AJIEMEHTOB:
METaJUIMYECKHE, Ta30Bbl€, KOHILIEHTPALMOHHBIE, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE. MexaHu3M
Bo3HUKHOBeHUs1 DJIC u ompeneneHue 3IEKTPOAHBIX MOTEHIIMAIOB KOMIIEHCAIMOHHBIM METOAOM.
DneMeHT BecrtoHna. DneKkTpoabl CpaBHEHUSA: KaJIOMEJbHBIH, XJIopcepeOpsTHBIN.
[Torenunomerpuyeckoe ompeneinenue pH wu  turtpoBanue. XHUMHUYECKHE HWCTOYHUKU TOKa:
AKKYMYJIATOPBI, TOIUIMBHBIE 3JIEMEHTBI, TaJIbBAHUYECKUE DJIEMEHTBHI.

DNEKTPOXUMHUYECKOE PACTBOPEHUE U NMACCUBHOCTh METAJUIOB. DJIEKTPOXUMHUYECKAs] KOPPO3HS
METAJIJIOB B KUCJIOW, HEMTPAIbHOM U IEJOYHOU cpene. MeTobl 3aIlUThl METAUIOB OT KOPPO3HH.
DKoJ0ru4ecKue npo0aeMbl, CBSI3aHHbIE C KOPPO3UOHHBIMU MPOIIECCAMHU.

OneKTponu3. DJEKTPOIU3 PACTBOPOB 3JIEKTPOIMTOB HAa PACTBOPUMBIX U HEPACTBOPHUMBIX
anekTponax. 3akoHsl Papanes. Beixon BemiectBa mo TOKy. OCHOBHBIE MOHSITHUSI — AJIEKTPOJIHAS,
KOHLCHTPAllMOHHAass U JJIEKTpOXMMMUecKas nosisgpusauus. IloreHnman  pasnoxxkeHus U
NepeHaIPsHKEHUS.

Jlekuuss 4. DyeMeHTbl TJIABHBIX MOATPYNN IEPHOAUYECKOH CHCTEMbI M HX
coequHeHusd. (2 yaca)

N3otonunueckuii cocra. Pacripoctpanenue B npupojie. OcoOEHHOCTH MOJI0KEHHS B
MEPUOINYECKON cucTeMe. XapaKTepUCTHKA MOJIEKYJIbI C TTO3UIMIA METOJIOB BAJICHTHBIX CBA3EH U
MOJICKYJISIPHBIX OpOuTAaseil: sHeprus, JJIMHa U KpaTHOCTh cBsi3u. [losyuenue B 1abopaTtopuu u
MIPOMBINIJIEHHOCTH, (PU3NYECKHE U XUMHUECKHe CBOicTBa. TexHuka 0e3onacHOCTH Ipu padoTe ¢
BeliecTBaMu. MOJIEKYIISIpHBIN U aTOMapHBIA BOAOPOJ KaK BOCCTaHOBUTEND. COeqMHEHHS BOAOPOIA
¢ MeTaJulaMu U HemeTayuiamu. [IpuMeHenne Bogopoa B NpoMbIILIEHHOCTH. Bogopo — TomuBo

Oymy1iero.

Bona. CocTaB 1 3JIEKTpPOHHOE CTPOCHHE MOJIEKYJI BOJbl. XaPAKTEPUCTUKA BOJIOPOIHON CBSI3H.
BrusiHue Bo1opoaHO# CBsI3U HA GUBHYECKUE U XUMUYECKUE CBOWCTBA BOJIOPOIHBIX COSTUHEHUH.
Poibs BOOpOIHBIX CBsI3el B OMOJIOTHYECKUX MpoIieccax. ACCOMAIHs MOJIEKYJ BOAbL. Du3nyeckue
CBOICTBA BOJIbl. B3anMo1eliCTBUE € MPOCTBIMU U CIIOKHBIMHU BELIECTBaMU. Tskenas Boaa, ee
CBOMCTBA, MOJIydeHUE U mpuMeHeHue. Boaa B mpupone. CiocoOs! ouncTku Boabl. [Ipobiema
YUCTOM BOJBI.

OO06miass  xapakTepucThKa aTOMOB JJEMEHTOB UM  HPOCThIX BemectB 7A. Mepsl
MPEIOCTOPOKHOCTU TIPpU paboTe C rajoreHamu. PacmpocTpaHeHHe ero B IpUpOJe, MONTy4YCHHE,
busndeckue U xumudeckue croiicta. Coequnenust ¢gropa, xjiaopa, Opoma, nojga. XapakTepUCTHKA
COEIMHEHUI TaJIOT€HOB APYTr C APYrom. buonoruueckas posib NPOCTHIX BELIECTB U COCIUHEHUU,
00pa30BaHHBIX TAJIOTCHAMM.

OnemenTs! rinaBHoi noarpynns! VI rpynmnel. Kuciaopon, o30H. Ponb kuciopoa B npupose.
Boznayx. [Ipo6iema uncroro Bo3myxa. Bomopoausie coequuenus Kuciopoaa. TepMoanHnaMudeckast
YCTOMUMBOCTb, KUCIIOTHO-OCHOBHBIE M OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MEPOKCHIA
Bosiopoa. [Tonydyenue, CBOMCTBA U TPUMEHEHUE NTEPOKCUI0B MeTaJlI0B. Cepa B Ipupoe.
Amnotponusi cepbl. CepoBOIOPOI: MOIyYCHUE, PU3NIECKUE U XUMUIECKUE CBOWCTBA.
du3nonoruvecKoe aercTeue cepoBogopoaa. Kucinopoaueie coelMHEHUs Cepbl: CTPOECHUE MOJIEKYII,
XapakTep BaJIGHTHBIX CBsi3el. THocepHas KMCIIOTa, THOCYNIb(AThI, UX MPAKTUYECKOE 3HAUCHUE.
Oxkcupa cepsl (VI): dusnveckne n xumudeckue cBoicta. CepHas kucnora. CBoicTBa
KOHIICHTPUPOBAHHOM 1 pa30aBICHHON CepHOU KUCIOTH. B3anMoelicTBre ¢ MeTaiaMu,
HEMeTaJUIaMH, CJIOKHBIMH BeriecTBamMu. [IpaBuia oOpaiieHusi ¢ KOHIIEHTPUPOBAHHOM CEpHOM
KHCIIOTOM. XUMH3M CITIOCOOOB MOTYYEHHUsT CEPHOM KUCIOTHI. [IpobiiemMa oXpaHbl OKpYKarOIIeH
cpenbl. OneyM u nmupocepHas kuciora. [Ipaktnueckoe mpuMeHEHUE celeHa U TeJuTypa U UX
COECIUHEHUMN.

DJNeMEeHTHI I1aBHOM moArpynmnel V rpymnmbl. OOmas XapakTepucThuka aTOMOB 3JIEMEHTOB U
MpOCThIX BemecTB. A30T. A30T B npupoae. AMMuak. AMUAbI, HUTPUABI MeTauioB. ['uapasun u
TMJIPOKCUJIAMUH: CTPOCHHME MOJIEKYJ, XMMHYECKHE CBOWCTBA. A30THCTOBOJOPOAHAS KHCIOTA.
Kucnopoaneie coequHenust a3oTa. A30TUCTas KMCIOTa, HUTPUTHL. A30THasA KUCIOTA. DIEKTPOHHOE
CTpOeHHE, TeoMeTpHsi MOJIEKYJbl. CITOCOOBI MOTyYeHUsT a30THONH KUCIOThI. XUMUYECKHE CBOHCTBA

11



a30THOM KHCIJIOTBHL. B3aumonelcTBue ¢ MertaiuiamMu M HemetaimiaMud. Hwurtpatel. Tepmuueckoe
pasnoxeHue HUTpaToB. buonormueckas ponb azota. Docdop. Baxkueiimme npupogHBIE
COCIMHEHUS, TOJy4YeHne. AJIOTponHble BHUAOM3MeHeHHs ¢ocdopa, nx cBorcTBa. TOKCHYHOCTH
6emoro docdopa. MbIbsK, CyppMa, BUCMYT. PacnpocTpaHEeHHOCTh UX B MPHUPOJIE, MOTyYEHUE.
CpaBHUTENIbHAsA XapaKTEpPUCTUKA (PU3NYECKMX M XHMUYECKUX CBOWMCTB MbIIIbSIKA, CYpPbMbl U
BUCMyTa. X OKCUIBI U TUAPOKCUBI, IoaydeHre. CpaBHEHNE OKUCINUTENbHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB COCIWHEHUN MBIIbAKA, CYpbMbI, BHUcMyTa B crenenn okuciaenus (I1I), (V).
DU3NOIOTNYECKOE JIEHCTBUE MBIIIbAKA U €ro coeAuHEeHUH. [IpakTuyeckoe 3HaUYE€HHE MBIIIbSKA,
CYpbMBI, BUCMYTA.

DneMeHTHl ThaBHOM moarpynmsl [V rpynmel.  OOmas XxapakTepucTHKa aTOMOB AJIEMEHTOB U
MIPOCTHIX BEIIECTB. YTIIEpOA. YTIEpo ] B MpUpoae. AJIJIOTPONHS yriepoa: aiMas, rpadur, kapous,
UX CTPYKTypa, (U3NYECKME M XHUMHUYECKHE CBOMICTBa, MPAaKTHYECKOE 3HA4YCHHE. XapakTep
rudpuauszanuy opOuTanei aToMOB yriepoia B HUX. AKTUBUPOBAHHBIN Yrojb, €ro NpPUMEHEHHE.
XUMHYEeCKUE CBOMCTBA yriaepoaa. XapakTepucTHKa BOAOPOIHBIX coeluHeHul yriaepoaa. KapOumas
METaJIJIOB, UX 001Ias xapakrepucTuka. KucinopoaHsle coelMHEHUsl yriepoaa. YTrojbHas KHCIOTa.
Kapbonatel ¥ TuApoKapOOHATHI, PACTBOPHUMOCTh, THAPOJIN3, TEPMUYECKAs YCTOWYUBOCTD.
CoenuHeHus yriaepoja C TaJOr€HaMU: CTPOEHHUE, IoJy4yeHue, cBoicTBa. (OKCOrajgoreHu bl
yraepoaa. Cepoyriepoa: XapakTep XUMUYECKOM CBSI3U U CBOMCTBA. TrokapOOHATHI U THOYTOJbHAS
KHCJIOTa: OJy4YeHUe, CTPOEHUE, CBONCTBA.

Kpemuuit u ero coemunenus. Kpemuuii B mpupoze. Ilpuponusie cunukarsl. CrnocoObl
nosry4eHus: KkpeMHus. CBOMCTBAa KpeMHHS U ero npuMeHeHne. CoelMHEeHNs KpEMHUs, OTINYUE UX
CBOMCTB OT AaHAJIOTMYHBIX COEAUWHEHUU yriepoaa. Cuiauuuabl MeTaioB. JIMOKCUA KpPEMHUS.
KBapu. KpemuueBbie kucinoTel. ['epmanuii, onoBo, cBuHen. WX coenunenud. Ilomyuenue.
duznyueckre 1 XUMUYECKHUE CBOMCTBA. AytoTponusi. 3HaueHue repManusi. OKCUIbI U TUIPOKCUIBL,
X KHCIIOTHO-OCHOBHBIE W OKHUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. BOCCTaHOBUTENBHBIE
cBoiictBa coenunenuit onosa (II). OxucnurensHbie cBoicTBa coequHenuit cBunna (IV). Ipunnun
paboThl CBUHIIOBOTO akKyMmyJsiTopa. [Ipumenenue oyioBa, CBUHIIA U UX COEIUHEHUH.

Onementsl mnaBHbIX mnoarpynn I, II rpynm. PacnpoctpaneHHOCTs B 3€MHOM  KoOpe,
M30TOIHBIN COCTaB, BAXKHEHIIINE TPUPOIHBIE COCTUHEHUS.

CBolicTBa, MOJY4YEeHUE U IPUMEHEHHE BaXXHEHIINX COEAMHEHUH 3JIEMEHTOB: OKCHJIOB,
TUAPOKCHJIOB, TIEPOKCUAOB, coseid. [lomydenue compl. Mepbl mpeaocTOPOKHOCTH TpH padboTe Cco
niesioyamMu. 3HauyeHue COeAMHEHUIN HAaTPUs U KaJIUsl ISl YKUBBIX OPraHU3MOB.

[IpaBumiia xpaHeHHsI HIEIOYHO3EMEIBHBIX METAJIOB, MEPhI MPEJOCTOPOKHOCTH MpH padoTe
¢ Humu. lIpuMeHeHue MmerauMyecKoro Oepwuiusi W MarHus. llodydeHWe MpOCThIX BEIIECTB,
o0pa3yeMbIX 3JIEeMEHTaMH MOJArPYMIbl B MPOMBINIIEHHOCTH. COoelMHEHUsl 3JE€MEHTOB: TUAPUIBI,
OKCHJIBI, THIPOKCHU/IBI, IEPOKCUIBI, cOMH. VX momyuenue, pu3nueckue CBOMCTBA, 3aKOHOMEPHOCTHU
M3MEHEHUs XUMHYECKMX CcBOMCTB. Heramenas wu ramenas wusBectb. (CBOWCTBa, IIOJyYEHHE,
npuMeHeHrue. POU3HOJIOTMYECKOE JEUCTBUE COEOUHEHHM 3JIEMEHTOB TJIaBHOM mnoarpynmsl I
rpymIbl. Mepbl IPeI0CTOPOKHOCTH MTPU PabOTE C COSTUHEHUSIMH OepUILTHSI B Oapusl.

XecTtkocTh BOIBI M CcIOCOOBI ee ycTpaHeHus. OYUCTKA BOABI C MOMOIILI0 HOHOOOMEHHBIX
CMOJI.

Jeknus 5. KommiekcHbIe coelMHeHus . (2 yaca)

OcHoBHBIE TIONIOKeHHUS Teopuu Bepuepa. PasButme teopum Bepnepa B paborax JIA.
Uyraesa, 1.I1. YepuseBa, A.A. I'punOepra u Apyrux ydeHbiX. OCHOBHBIC MTOHSATHS U ONPEACIICHUS
XUMUH  KOMIUIEKCHBIX COEIWHEHUN: KOMIUIEKCOOOpa3oBaTeilb (KOMIUIEKCOOOpa3oBaHUE —
BakHEeiIass 0COOEHHOCTh NMEPEXOIHBIX METAJIOB, CIIOCOOHOCTh K KOMITJIEKCOOOPa30BaHUIO S- U P-
AJIEMEHTOB), JIUTAHJBI, JICHTAaTHOCTh  JIMTAHIOB  (TIOJIUJIEHTATHOCTh, AMOMJIEHTATHOCTH),
MOCTHKOBBIE JINTAH/Ibl; XapAaKTEPHbIE KOOPANHALMOHHBIE YNCIA.

Cucremarnueckass HOMEHKIATypa KOMIUIEKCHBIX COEIMHEHHM. Knaccudukanus
KOMIUIEKCHBIX ~ COEIMHEHMI:  aKBaKOMIUIEKCHI,  AUUJOKOMIUIEKCHI,  T'MIPOKCOKOMIUIEKCHI,
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aMMUAaKaThl, IEPOKCOKOMILIEKCHI, KAPOOHMIIBI METAJUIOB, IMKJINYECKUE KOMILJIEKCHBIE COETUHEHUS
— XEJIaThl.
Pa3Butue npencraBiaeHu 0 NpUpoe XUMUYECKON CBS3U B KOMIUIEKCHBIX COEIMHEHUAX

Teopun rerepononsspHoit cBsizu Koccens u romeomnonsipHoi cBsaA3u Jletouca. I[lpunoxxenue
JJIEKTPOHHBIX TEOPUH CBS3M K KOMIUIEKCHBIM coenuHeHusM. Teopuss Koccenss — Marnyca —
aneKTpocTatuueckas Teopus. OOBsICHEHHE  YCTOMUMBOCTM  IMOJIMHMOJUAOB C  IO3MLUHU
NOJIIpU3alMOHHbIX npexactaBieHuil. Teopust Jlptomca — CumxBuka (oOpa3oBaHHE TOHOPHO-
aKUENTOPHBIX CBs3el). KBaHTOBO-MexaHMueckue Teopuu cBsi3eil. Teopusi BaJIeHTHBIX CBSA3EH.
OcHoBHble mnoj0XkeHUs: Teopun BC, npuMeHeHHe TEeOpUM HANpaBJIEHHBIX BaJIEHTHOCTEH K
KOMIUIEKCHBIM COEMHEHUSAM. 3aBUCUMOCTD IIPOCTPOHCTBEHHBIX CTPYKTYP KOMIUIEKCHBIX HOHOB OT
TUna TUOpHAM3alMM HMOHA KOMIUIEKCOOOpa3zoBaTesd. MarHuTHbIE CBOMCTBA KOMILUIEKCHBIX
COCIMHEHUI. Buemneop6uranbHble U BHYTPUOPOUTAJIbHBIE KOMILIEKCBI. Teopus
KpucTajunueckoro mois. @opma, opueHTauus, 3Heprus d-aTOMHBIX opOuTajieil B CBOOOIHOM
aToMe WM HOHE. BiusHue 3JIeKTpOCTaTHUECKOro MoJisd JUraHaoB Ha d-aTomMHbIE opOuTanu B
OKTa’ApUYECKUX KOMIUIEKCaX.

JlabopaTopHoe 3ansaTHe 9. KoMmiiekcHble coefuHenns. (4 yaca)

KommuiekcHble coenuHeHHst B pacTBopax. PaBHOBecuss B pacTBOpax KOMILIEKCHBIX
coequnenuil. IlepBuunas u BropuuHas auccoumanus. CryneHuaTsle M 0OIIas KOHCTAHTHI
HECTOMKOCTH KoMIulekca. CMellleHue paBHOBECHUS KOMILIEKCOOOPAa30BaHMUS. B3anmocss13p
KOHCTAHTBl ~ HECTOMKOCTM  KOMIUJIEKca W H3MeHeHuss sHeprum [ub6ca  mporecca
KOMIUIEKCO00pa3oBaHusl. 3aBUCUMOCTh YCTOMUMBOCTH KOMILJIEKCHBIX COEIUHEHHUI B pacTBOpax OT
IPUPOIBI aTOMA — KOMIUIEKCOOOpa30BaTeNs U JIUTaH IOB.

KomruiekcHble coelMHEHUsT B JKUBBIX OpraHM3Max. XJopopuul ¥ reMorjoOuH — JaBa
KU3HEHHO HEOOXOIMMBIX BEIIECTBA PACTCHUNH M JKUBOTHBIX. Tokcukojorus. IIpumenenue
KOMILJIEKCHBIX COE€IMHEHHM.

KapOonumnsl MetamnoB — crpoeHue. Ilpumenenne kapOOHMIIOB METAIIOB U1 OJTYYESHUS
Keye3a U HUKEJIs.

QyiepeHsl.

Teopus kpucrammmaeckoro noiiss. dopma, opueHTaNys, SHeprusi d-aTOMHBIX opOHTaell B
CBOOOJTHOM aToM€ WJIM HOHE. BiusHuE 3IeKTpOCTaTUYEeCKOro IOoJis JIMTaHJoB Ha d-aTOMHBIE
opOuTaIM B OKTadApUUYECKHX KoMmIuiekcax. CHsaTHe "BBIPOXKIeHUs'", pacileryieHue >Hepruu d-
aToMHBIX opoutaneit: dy (eg) u de(t2g) aromHble opOuTanu, ux sHeprus. [lapamerp pacuienieHus.
3aBUCHMOCTh IIapaMeTpa pacUICIUIEHUs] OT MpUPOAbl JHraHAoB. CHEKTPOXMMHUYECKUH pSA.
[TpaBuna 3anonnenust dy u de opOuraneit: Ilaymu u I'ynpa. Dddexr Ana-Temnepa. Dueprus
cTabuUIn3aluy KOMILUIEKCAa MOJIEeM JIMTaH/I0B. BBICOKOCIMHOBBIE M HHU3KOCIHHOBBIE KOMILIEKCHI.
MarauTHble CBOMCTBA U OKpacka KOMIUIEKCOB. Pacmieryienue d-opOuTaiiell B TETpa’ApUUYECKOM
I10JIE JIUTaH/IOB.

JlabopaTopHoe 3aHsiTHE 7. J1eMeHTHI I1aBHBIX noarpynn. Hemerasibl. (2 yaca)

Bomopona, n3otomnsl. Pacipoctpanenue Bogopoaa B mpupojae. OcoOEHHOCTH MOJI0KESHUS B
MEPUOANYECKON cucTeEME. XapaKTEPUCTHKA MOJIEKYJIbI C TTO3UIMHA METOJ0B BAJICHTHBIX CBSA3EH U
MOJIEKYJISIPHBIX OpOUTasNeii: SHepIus, JJIMHA U KPaTHOCTH cBsi3u. [lomyuenue Bogopoaa B
nabopaTopur U MPOMBIIUICHHOCTH, €ro (PM3HYECKre U XUMUYIEeCKUe cBolicTBa. TexHuka
6e3omacHoctu mpu padote ¢ Bogopoaom. Bogopon — rominBo 6yaymiero. MoseKkyasipHbIil 1
aTOMapHbIN BOJOPOJ Kak BOCCTaHOBUTENb. COeqUHEHUsI BOJOPOAA C METAJJIAaMU U HEMETaJUIAMMU:
CTENEeHb OKUCIICHUS aTOMOB 3JIEMEHTOB B MOJIEKYJIaX U MPUPOJIa XUMUYECKOM CBSI3U B HUX,
KHCJIOTHO-OCHOBHBIE M OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOKCTBA. [I[puMeHeHne Boiopoaa B
IPOMBINIIEHHOCTH. Bosopoa — TorumBo Oyaymiero.

Boma. CoctaB M 3JI€KTPOHHOE CTPOEHHUE MOJEKYJ BOJABL. XapaKTEPUCTHKA BOJOPOIHOMN
CBs3M. BnusHWE BOAOPOIHOW CBs3M Ha (PHU3MYECKHE W XUMHUYECKHE CBOMCTBA BOIOPOTHBIX
coeIMHEHMH. PoJib BOIOPOIHBIX CBsI3el B OMOJIOTMYECKUX Mpolieccax. ACCOIMMAIIIS MOJICKYJT BOJIBI.
@u3nyecKre CBOKWCTBA BOJBI. B3anMMoAeCTBHE C MPOCTHIMU M CIOKHBIMHU BelIeCTBaMHU. Tspkenast
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BOJa, €€ CBOMCTBA, MoiydeHHe U npuMeHeHue. Boma B mpupozae. CrnocoObl OYHMCTKH BOJBI.
[TpoGnema 9rcToi BOIBI.

OOmiass  XxapakTepuCTHKa aTOMOB JJIEMEHTOB M  HOpOCThIX BemecTB 1A.  Mepsl
IPEJOCTOPOXKHOCTH MNpH  pabore ¢ ramoreHamu.dtop. PacmpocTpaHeHune ero B TNPHUPOJE,
noiydeHue, ¢usudeckue W xumudeckue cBoiictBa. CoemmHenus ¢ropa. DTOPOBOAOPOI.
[Tonyyenne wu cBoiicTBa. Accommanuss MoJiekyl. DTOpoBOIOpOIHAsS KHUCIOTa, (TOPUIBL
[Ipumenenue ¢ropa u ero coeauneHuid. Xnop. Haxoxnenue B mpupone, uzortomnbl. CrocoObl
HOJYYEHHUs XJIOpa, ero (PU3NYecKue U XUMHUECKUe CBOWCTBA. MexXaHU3M B3aUMOJICHCTBUS XJiopa €
BOJIOPOJOM. XJIOPOBOJOPOJI, COJISIHASL KMCIIOTA: CIIOCOOBI MOTY4YeHUsI, PU3NYECKHE U XUMUYECKUE
CBOICTBa, MpuUMeHeHue. B3aumozeiicTBue XJjopa ¢ BOJOM, IIEIOYaMU U JPYTMMH CIOXHBIMU
BeulectBaMu. Kucinopognble coeauHeHus Xxjopa. XJIOPHOBAaTHCTas KHUCIIOTA, THIIOXJIOPUTHI,
OenuibHast U3BECTh. XJIOPHOBATAsl U XJOPHAsl KUCIOTHI U UX conu. beproneroBa conb. CpaBHEHHE
CWJIbI, MPOYHOCTU M OKHUCIIUTENbHBIX CBOICTB KHCIOT XJopa. [IpumeHenue xjopa U ero
coemHenuii. OXpaHa OKpyKaromeil cpeisl 0T 3arpasHenuii xmopom. bpom. Mox. Pacnpocrpanenue
B NIPUPOJIE, MOTy4YeHHE, (PU3NUEeCKHe U XUMUYECKHE CBOMCTBA MPOCTHIX BellecTB. bpomoBogopon u
HonoBo0poa, OPOMOBOAOPOAHAS U HOAOBOAOPOHAS KHUCIOTHI, X conu. Ilomyuyenue, cBoiicTBa,
npuMmeHenrne. CpaBHUTENbHAsE XapaKTEPUCTHKA CHJIBI  TAJIOTEHOBOJOPOAHBIX  KUCJIOT U
BOCCTAHOBUTEJIBHBIX CBOMCTB MX aHHUOHOB. Kuciopoasele coenuHeHuss Opoma u Hona. OOmas
XapaKTepUCTHKA COEIMHEHU TaJOreHOB APYT ¢ Apyrom. buonornyeckas poib NpOCTHIX BEIIECTB U
coeZIMHEeHui, 00pa30BaHHBIX TAJIOr€HAMH.

OnemeHThl M1aBHOM mnoxarpynnsl VI rpynnbl. OOmias XapakTepUCTHKAa aTOMOB JJIEMEHTOB U
npocThix BeulecTB. Kucinopoa. M30TonHblil cocTaB MPUPOJHOrO KUCIOpoAd. XUMHUYECKas CBA3b B
Mosiekysie kuciopona ¢ nosunuii MBC u MMO, OObsicHeHHe MapaMarHeTu3Ma KHCIOpoa.
CriocoObl MONy4eHUs] KUCIIOpoJa, ero (u3ndeckue M XHMMHUYecKHue cBoicTBa. Kucimopon kak
OKHCIUTENb. B3auMoaeicTBUe € KHCIOPOJOM IPOCTBIX U CIIOXKHBIX BEIIECTB, AJUIOTPOIHS
kucinoposaa. O30H, ero cBOMCTBa, moayyeHue, oOpa3oBanue B npupoje. IIpumeHenne Kucnopoaa.
Ponws xucnmopoma B mpupoae. Bozmyx. IIpobimema uuctoro Bosmyxa. BomopomHbie coemuHeHUs
kuciaopona. Boxga um mepokcua BOAOpOJA, COCTaB M DJIEKTPOHHOE CTPOEHUE HUX MOJEKYIL.
TepmonrHaMuuecKkasi yCTOWYUMBOCTh, KHCIOTHO-OCHOBHBIE M OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA IIepoKcuaa Bogopoaa. Ilonydenue, cBoMCTBa U IPUMEHEHUE IIEPOKCUIOB METAJLIOB.

Cepa. Cepa B mnpupome. AJoTponusi cepbl. DU3MYECKUE CBOICTBA €€ Ba)KHEHIIUX
MoguduKamid. XUMUYECKHE CBOWCTBA W MpPAaKTUYECKOe MpHMEHEHHe cepbl. BomoponHsie
coenuHeHust cepbl. CepoBojopon: MONydeHHE, (QUIMYECKHE U XUMHYECKHE CBOWCTBA.
dwusunonoruvyeckoe aeiictBue cepoBomopoaa. CepoBomopogHas KHUCIOTa U CYJIb(UIBL
BoccranoButensHbIE CBOMCTBA CepoBOOposia W CyibpuaoB. KuciopoaHbie COSAUHEHUS CEPHI:
CTpOEHHE MOJIEKYJ, XapakTep BaJeHTHBIX cBs3ed. Okcun cepsl (IV): pusmdeckne m XxuMmuueckue
CBOMCTBA, CIIOCOOBI MOTyYeHUsI. XMMUYECKUE CBOMCTBA CEPHUCTON KHUCIOTHI. THOCEpHask KUCIIOTa,
THOCYNb(aThl, WX npakTuueckoe 3HadeHue. Oxcupa cepol (VI): ¢dusmyeckne M XUMHYECKHE
cBorictBa. CepHas kucimoTta. CBOMCTBAa KOHIICHTPUPOBAHHON M Pa30aBICHHOW CEPHON KHUCIIOTHI.
B3aumopeiicTBue ¢ Merayuiamu, HEMeTaJJlaMHU, CIOKHBIMU BellecTBamu. [IpaBuiia oOpaiieHus c
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOM. XHUMH3M CIIOCOOOB TIONYYECHHUS CEPHOM KHCIOTHI.
[TpoGiema oxpaHbl OKpyxaromiei cpeapl. Oneym u nupocepHas kuciaora. Conu CepHON KUCTOTHI.
buonorunyeckas posb cepsl.

Cenen temnyp: pusnueckre U XUMHYECKHUE CBOICTBa, 3HAUEHUE, BOJOPOIHBIE U
KHUCJIOPOJIHBIE COEIMHEHUS CEJIEHA U TEJUTypa. XapaKTep U3MEHEHUS CBOMCTB BOJOPOIHBIX
COEIMHEHUH 3JIEMEHTOB B MOATPYMIE: TPOYHOCTh U MOJISIPHOCTh MOJIEKYJI, BAJICHTHBIE YTJIbI, CUJIA
COOTBETCTBYIOIIMX KUCIIOT, BOCCTAHOBUTEIbHBIE CBOMCTBA aHNOHOB KHCIOT. [IpakTHueckoe
IIPUMEHEHUE CEeJIeHa U TeJUTypa U UX COCIUHEHUM.

DneMeHTH TJIaBHOU moarpynmsl V rpymmel. O0mas xapakTepuCTHKa aTOMOB 3JIEMEHTOB H
MPOCTHIX BEHIECTB. A30T. A30T B puUpoae. XUMHUYECKAs CBsI3b B MOJIEKyJe a3oTa ¢ no3unuii MBC.
dusnyeckne W XUMUYeCKHe CBoWcTBAa. OCOOEHHOCTH B3aMMOJACHCTBHS a30Ta C KHUCIOPOAOM.
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CnocoObl  TONTydeHHs, NpuMeHeHne a3otra. CoeauHeHHs a3oTa C BOJOPOJIOM. AMMHUAK.
DJIEKTPOHHOE CTpOeHHE U reoMeTpust Mosiekyn. CrocoOsl monyueHus. GU3NYECKUEe U XUMUYECKUE
cBorictBa ammuaka. CrnocoOHOCTh aMMHMaka K B3aUMOJCHCTBUIO IO JOHOPHO-AaKIIEITOPHOMY
MEXaHHU3MY: B3aHUMOJICHCTBUE C BOJOW, C KUCIOTaMH, CONMU aMMOHHs. [IpOIyKThl TEpMHUECKOTO
Pa3NIOKEHHS COJIe aMMOHUS. AMHUJIbI, HUITPUIBI METAIIOB. [ MIpa3uH U THAPOKCUIIAMUH: CTPOCHHUE
MOJIEKYJI, XMMHYECKHUE CBOMCTBA. A30THUCTOBOJIOpOAHAs KuciaoTa. KucnoponaHele coeauHeHus
azora. OKCHABl a30Ta: CTPOEHUE MOJICKYJ, YCTOMYHMBOCTH, TMOJYyUYEHHE M CBOMCTBa. Mosekyia
okcupa aszoTa (II) ¢ mosumuit MMO. A3oTuctasi KHUCIIOTa, HUTPUTHL. A30THas KHCIOTA.
DJIEKTPOHHOE CTpOeHuEe, TeoMeTpus MoJeKynbl. CrocoObl TMOMYy4YeHUsT a30THOM KHUCIIOTHI.
XUMHYECKUE CBOMCTBA Aa30THOM KHUCIOTHL. B3auMoiencTBHE € METaUIAMU U HEMETaJUlaMU.
HuTtpatel. Tepmuueckoe pasnoxxkenue HUTpaToB. buonoruueckas poispb azota. ®ocdop. Baxkneiimue
MPUPOJIHBIE COEIMHEHUs, TMONy4YeHHe. AJOTpOINHbIe BHUAoM3MeHeHHs (ocdopa, uX CBOICTBA.
Toxcuunoctp Oenoro ¢ocdopa. DPochuast meramioB. Coemunenus Gochopa ¢ BOIOPOIOM,
docunbl. CpaBHEHHE Te€OMETPHUH MOJEKYT U CBOWCTB (ochuua m ammmaka. Kucrnopomnbie
coemuaeHus pochopa. Oxcuast pocdopa. DochopHbie KUCTOTHI: CTPOESHHUE MOJIEKYI, OCHOBHOCTb.
W3meHeHue yCTOMYMBOCTH, KHUCIOTHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB B pAIY
okcokucnoT (dochopa. Meradocdharel, momudocdarel. Comm oprodhochopHON KHCIOTHI, HX
npuMmeHnenue. buonoruueckas pons pochopa. DocopHbie yaodpeHus. MbIibsK, CypbMa, BUCMYT.
PacnipocTpaneHHOCTh UX B Ipupojie, noiayyeHue. CpaBHUTEIbHAS XapaKTEepPUCTUKA (PU3MUECKUX U
XUMUYECKHUX CBOMCTB MBIIIbSIKA, CypbMbl U BUCMYyTa. VX OKCHUIbI U THUAPOKCHUJbI, MOJyYEHHUE.
CpaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCTMHEHUI MBIIIBIKA, CYPbMbI, BHCMYTa
B crenenu okucinenus (III), (V). ®dusuonormueckoe NEHCTBUE MBIIMIbSIKA U €r0 COSAMHECHUU.
[IpakTHyeckoe 3HaYeHHE MBIIIbSKA, CypbMbl, BACMYTA.

DnemMeHTHl riaBHOU moAarpymmsl [V rpynmer. OOmias xapakTepUCTHKA aTOMOB 3JIEMEHTOB H
MIPOCTHIX BEIIECTB. YTIIEpOA. YTJEpo ] B Mpupoie. AJJIOTpONHs yriepoa: aiMas, rpadur, kapouH,
UX CTPYKTypa, (u3nyeckue U XUMHUYECKHE CBOWCTBA, MPAKTUYECKOE 3HAYCHHE. XapakTep
rubpuauzanuu opOuTaneil aToMOB yriepoia B HUX. AKTUBUPOBAHHBIN Yrojb, €ro NpUMEHEHHE.
XUMHUUECKUE CBOMCTBA yriepoja. XapakTepUCTHKa BOJOPOIHBIX COeAMHEHUH yriepoaa. Kapouas
METaJUIOB, UX 001as Xxapakrepuctuka. Kucnmopoansie coenquuenus yriepoaa. Oxeun yriaepona (II).
CrtpoeHue ero Momekyinbl, xumudeckue cBoicTBa. Okcupn yraepoaa (II) kak BOCCTaHOBUTEIND.
duznonorudyeckoe neiicteue okcuma yriaepoga (II). Oxcup yrmepoma (IV), crtpoenue ero
Monekyibl. du3nueckue U xumudeckue cBorcTBa. Criocobsl momyuenus. Oxcua yriaepona (IV) B
npuposie. YrosbHas kuciora. KapOoHaTel U T'HAPOKapOOHATHI, PACTBOPUMOCTb, THAPOIIU3,
TepMuueckas ycroluuBocTh. CoeOuHEHMs yriepoja € TajJoreHaMH: CTPOEHHUE, IO0Jy4EeHHE,
cBoiicTBa. OkcoranoreHubl yriepona. Cepoyriepo: XapakTep XMMHYECKOM CBSI3M UM CBOMCTBA.
TuokapOOHATHI M THOYTOJIbHASL KUCIIOTA: MTOJyYeHHUE, CTPOSHHE, CBOWCTBA.

Kpemunit u ero coegmnenusi. Kpemnuit B mpupopge. Ilpupomnbsie cumukatbl. CrocoOs
nostyueHus: KpeMHus. CBOMCTBA KPEMHHUS U €ro IpUMeHeHue. BogopoiHble COeIMHEHUS] KPEMHUS,
OTJIMYME MX CBOMCTB OT AHAJIOTHYHBIX COEIUHEHUM yriepoaa. CUIUUUIbl METaioB. J(HMOKcHI
kpemHus. Kapu. KpeMHueBble KUCIOTHI.

JlabopaTopHoe 3ansiTHe 8. D1eMeHTHI I1aBHBIX moaArpynn. Merauibl. (2 yaca)
OnemenTsl riaBHbIX noarpynn I, II rpymm. PacnmpocTpaneHHOCTH B 3€MHOH KOpE,
M30TOIHBIN COCTaB, BaKHEUIIIHE MPUPOAHBIC COSIMHEHHUS.

OOm1ast XapakTepUCTUKA aTOMOB JIEMEHTOB, (PU3UUECKUX M XMMUYECKHX CBOMCTB MPOCTHIX
BemlecTB. [IpaBuia XxpaHeHUs M TEXHHKa 0€30MAaCHOCTH IpU paboTe CO MIETOYHBIMU METaUIaMHU.
CrniocoObl 1oJTy4eHHUs HIeTOUYHBIX METAJIJIOB.

CpoiicTBa, TONyYeHHE U MPUMEHEHHE BAKHEUIIMX COCIMHEHUN HJIEMEHTOB: OKCHOB,
TUAPOKCUJIOB, TEPOKCHIOB, colieh. [lomydyenune conapl. Mepsl MPeaoCTOPOKHOCTH MpU paboTe co
nienouaMu. 3Ha4eHHe COeIMHEHUN HATPHUS M KaJIUs JUI )KUBBIX OPTaHU3MOB.
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OnemeHTsl TaaBHOW moarpynnsl I rpynmbl. PacmpocTpaHeHHOCTh B 36MHON KOpe, M30TOIHBIN
COCTaB, BaXXHEWIHWe NpUpoaHble coeauHeHus. OOmas XapakTepUCTHKa aTOMOB 3JEMEHTOB,
($U3NYECKUX U XMMHYECKUX CBOMCTB MPOCTHIX BEILIECTB.

[IpaBuna xpaHeHUs METOYHO3EMENBHBIX METAIIJIOB, MEPBI IPEIOCTOPOKHOCTH MpU padoTe ¢
Humu. llpumenenue wmetammueckoro Oepuyuiusg U MarHus. llogyuyeHue NpPOCTHIX BEIIECTB,
00pa3yeMbIX 3JIEMEHTaMH MOATPYIIbI B MPOMBIIUIEHHOCTH. COEIMHEHUS 3JIEMEHTOB: THIPUIIbI,
OKCH/IbI, TUIPOKCHU/IBI, IEPOKCUIBL, cou. X nmomyuenue, ¢pusnueckue cBOMCTBa, 3aKOHOMEPHOCTU
W3MEHEHUsl XUMHYECKMX cBOMCTB. Heramenas u ramenas usBectb. (CBOINCTBA, IOJIy4EHHE,
npumeHeHne. OuU3nonorudyeckoe NEHCTBHE COENMHEHMM JJIEMEHTOB TIJaBHOM mnoarpynnsl 11
rpymnmnsl. Mepsl IpeJOCTOPOKHOCTH MIPU paboTe C COETUHEHUAMU Oepuiuius 1 6apusl.

KectkocTb BOABI U cIOCOOBI €€ ycTpaHeHUs. OuncTKa BOABI C MOMOIIBI0 HOHOOOMEHHBIX
CMOJI.

I'epmannii, onoBo, cBuHen. Mx coenunenud. Ilomydyenue. Pusmyeckne M XUMHUYECKHUE
cBoiicTBa. Ayorponus. 3HaueHue repManusa. OKCHIbpl U TUIPOKCHIBI, UX KUCIOTHO-OCHOBHBIE U
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. BOCCTAHOBUTENIBHBIE CBOMCTBA COCIMHEHHN OJIOBA
(II). OxwucnutenbHble cBoiicTBa coequHeHuit cBuHna (IV). IlpuHnun paGoThl CBUHIIOBOTO
akkymyJssitopa. [Ipumenenue oioBa, CBUHIIA U UX COCIMHEHUN.

JladoparopHoe 3ansitue 10. CpaBHenue MetasiioB A u b moarpynm. (2 yaca)

OO0wrast xapakTepuCTHKa CBOMCTB 3JIEMEHTOB INIaBHBIX MOJTIPYII MEPHOANYECKON CHCTEMBI
.. MenneneeBa. 3aKOHOMEPHOCTH B M3MEHEHUM DPAIUYCOB, SHEPrUU HMOHM3AIMH, CPOJICTBO K
AIIEKTPOHY, MIEKTPOOTPULIATEILHOCTH aTOMOB 3JIEMEHTOB B IE€PHOJAX U B IJIaBHBIX MOArPyIIax.
CoenuHeHns METaIOB M HEMETAJUIOB € BOAOPOAOM. l3MeHeHue B mepuoiax M MOATpymHmax
IOJIIPHOCTU U TPOYHOCTH CBA3M B COEIUMHEHMUSAX 3JIEMEHTOB C BOJOPOJOM. 3aKOHOMEPHOCTH
M3MEHEHUS UX BOCCTAHOBUTEIIbHBIX CBOMCTB.

KucnoTHO-O0CHOBHBIE CBOMCTBA OKCHUIOB M TI'MIPOKCHIOB 3JIEMEHTOB IJIABHBIX HOJATrPYIIIL.
Okcuapl. CTpoeHHE, THUI CBSI3M MEXIy aTomMamMu. V3MEHEHHE KHCIIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB 3JIEMEHTOB B IIEpHOJAaX M TJIaBHBIX MoArpynnax. ['mapokcuabl. 3aBUCUMOCTh XapakTepa
JUCCOLMAlMU TUIPOKCUIOB Ha IMPUMEpax 3JIEMEHTOB TPEThEro MEPUOJA M TIJIaBHBIX IMOATPYII
[IEpBOM, BTOPOU, IIATOU, IIECTOM, CEAbMOU IPYIIL.

W3meHeHne yCTOMYMBOCTH Pa3IUYHbIX CTENEHEN OKHCIEHHS aTOMOB 3JIEMEHTOB B IVIABHBIX
noarpynnax. OKUCIUTENbHbIE CBOWCTBA COEAMHEHUMN, COJEP)KAIUX aTOMBbI 3JIEMEHTOB B BBICLIMX
CTEIEHAX OKUCIICHUS.

OOmast xapakTepUCTHKA 3JIEMEHTOB MOOOYHBIX HOArpymn. OCOOEHHOCTH 3JEKTPOHHBIX
CTPYKTYp artomMoB 3jemMeHTOB d- u f-cemeiictB. MX monokeHne B NEPHOIUYECKONW CHCTEME.
CpaBHEHHE CBOWCTB aTOMOB, MPOCTBIX BELIECTB M COCIMHEHHUN HJIEMEHTOB TJIABHBIX M MOOOYHBIX
noarpynn. OTiauuuMe B TJIaBHBIX M IMOOOYHBIX MOATPYIIAx XapakTepa H3MEHEHHUS CBOMCTB
AJIEMEHTOB U UX COEIMHEHUI NpU BO3pAcTaHUM 3apsioB sifep aToMOB. MHoOroo0pasue creneHen
OKHUCJICHHUS, TPOSBISEMBIX aTOMaMHU »JJIEMEHTOB MMOOOYHBIX mnoArpymm. '"JlaHTaHougHoe U
AKTUHOMJIHOE cxKaTHhe".

JlaGopaTtophoe 3anaTue 11. Metajuibl no6ounbix (b) moarpynm. (2 yaca)

CpaBHEHHE 3JEKTPOHHOIO CTPOEHMS aTOMOB 3JIEMEHTOB, CPaBHEHHME PaJUyCOB, SHEPruit
MOHU3AIIUH, SHEPTUH CPOJCTBA K AJIEKTPOHY, CPAaBHEHHE YCTOMUMBOCTH COEAMHEHUH ¢ OTHON U TOH
K€ TIOJIOKHUTEITBHOM CTETIEHBIO OKUCIICHUS, CPABHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB TMIPOKCHIIOB
U OKHCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB METAJIJIOB INIABHBIX U MOOOYHBIX NOATPYII.

OnemeHTsl M060YHOM moarpynmsl | rpynmel. O0mmas xapakTepUCTHKa aTOMOB JIEMEHTOB,
¢u3nUecKux M XMMHYECKHUX CBOWCTB HPOCTHIX BelecTB. Meap, cepebpo, 3oi0T0. Haxoxnenue
arieMeHTOB B mpupoge. CrocoObl ux mnoiydeHus. [IpuMeHeHMe MeETaluloB W WX CILIaBOB.
Baxmwuelimue coeauHeHus Menu, cepedpa, 3oi1ota. OKCUABI, TMIPOKCUABI, coiu. KomriuiekcHble
coeauHeHusl. OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA COEAMHEHHUH Meau, cepebpa, 30I0Ta.
Ponw nonoB menu (I1) u cepebpa (I) B husmosorndeckux mporeccax.
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OnemeHTsl mo6ouHoM mnoxarpynnel II rpymmel. PacmpocTpaHeHHOCTH B 3€MHOM  KOpe,
M30TOMHBII COCTaB, BaKHeHIIMe NpupoaHble coequHeHus. OOmas XapaKTepHCTUKAa aTOMOB
aneMeHTOB. PU3NUECKne U XUMUYECKHE CBOMCTBA MPOCTHIX BellecTB. du3nueckue u XMMHUECKHE
CBOICTBA COCIMHEHUN 3JIEMEHTOB B CTENEHM OKUCIEHHA +2. COequHEHMs PTYTH B CTENEHU
okucnenus +1. BaxHelne KOMIUIEKCHBIE COSIUHEHUS 3JIEMEHTOB. DU3NOIOrNYeCKOe NEHCTBHE
COEIMHEHUH LIMHKA, KaMUs U PTYTH.

OneMeHThl mobo4yHOM moarpynmsl VI rpynmel. O0mias xapakTepruCcTHKa aTOMOB JIEMEHTOB.
dusnyeckre U XMMHUYECKHUE CBOMCTBA NMPOCThIX BeuiecTB. XpoM. IIpuponsbie coeauHenns xpoma.
[Tonyuenue. Ilpumenenue xpoma u ero cmiaBoB. Coenunenust xpoma (II, III, VI) — oxcunusl,
rusipokcuabl, conu. [lomyuenue, Gpusnueckue U XMMHUYECKHE CBOWCTBA. 3aBHCUMOCTb KHCIIOTHO-
OCHOBHBIX CBOMCTB OKCHUJOB M FMJAPOKCHIOB XpOMa OT BEJIMYUHBI YCIOBHBIX 3apsiioB U PajlycoB
COOTBETCTBYIOIMX HOHOB. ['miapokco- u okcoxpomatsl (III). KommiekcHele coennHeHHuss Xpoma
(IIT). OxucanTenpHO-BOCCTAaHOBUTENbHBIE CBOMCTBA coenuHeHuit xpoma (I1I).XpomoBbie KUCIIOTHI,
UX CBOMICTBAa. XpoMaThl U JUXpPOMATHI. ¥YcioBus ux cyuiecrBoBanusa. Coenunenus xpoma (VI) kax
okuciurens. Xpomonas cMeck. Monubnen u Boabppam. Mx nonydenue. CBoiicTBa U MpUMEHEHUE.
Oxcusbl ¥ TUAPOKCHIBI MOTMOAeHa U Boiib(hpama. MonaubaeHoBast 1 BoJb(hpaMoBast KHCIOTHI U UX
COJIH.

OnemenTsl nobouyHoi noarpynns! VII rpynmsl. OO1ias xapakTepucTUKa aTOMOB 3JIEMEHTOB,
bu3nYecKuX M XUMHYECKMX CBOMCTB MpOCThIX BemiecTB. Mapranen. [Ipuponnbie coenuHeHUs
mapranua. [lonydenue mapranua u3 npupoAHslx coeauHeHMd. IIpumenenne mapranuna. CruiaBbl
maprania. Coenunenus maprania. OKCuabl U THAPOKCH/IbI MapraHiia. 3aBUCUMOCTb UX CBOMCTB OT
CTENIEHM OKHUCJIEHMsI aToMOB Maprasua. CoeIMHEHHs MapraHila BBICIIMX CTENEHEH OKHUCIICHUS.
MaprannoBucTas KUCJIOTa M MapraHieBasl KUCJI0Ta, MAaHT'aHAThI M IIEpMaHraHatbl. OKUCIIATEIbHbIE
CBOICTBAa MAHI'aHATOB M II€PMAHTaHATOB. 3aBUCHUMOCTb OKHCJIMTEIbHBIX CBOWCTB IIEPMAaHIaHATOB
ot pH cpenbl. Mapranen — MUKpPO3JIEMEHT MUTAHUSL PACTECHHIA.

Texneuuit u penuit. CoiictBa penus. Ero okcuasl u ruapokcuasl Conu. PeneBas kucinora u

ee conu. BoccTaHOBHUTEIBHBIE CBOWCTBA PEHATOB.

Onementsl mnoOouyHoi moarpynnsl VI rpynmel. OOmast xapakTepuCTHKAa aTOMOB
3JIEMEHTOB, (PU3MUECKUX U XMMUYECKUX CBOWCTB IPOCTBIX BEILECTB. DJIEMEHTHI CEMEHCTBA XKelle3a.
PacnpocTpaneHHOCTh B 3€MHOM KOpE, BaKHEWIIME NMPUPOAHBbIE coenuHeHud. Ilomyyenue xenesa
IPSIMBIM BOCCTAHOBJICHHEM OKCHIO0B. (CpaBHEHHE CBOMCTB Ba)KHEHIIMX COCJUHEHHMH JKeles3a,
kobanpra M Hukens (II) u (III), mx nomydsenme u npumenHenue. Depparbl. KomriuiekcHbie
COEJMHEHUs jKele3a, KoOanbTa, HUKesd. buosmormyeckas posb COeIUHEHUH jkese3a, KoOabTa,
HUKEJS. DJIEMEHThl CeMENCTBAa IIaTUHBI. PacnpoCTpaHEHHOCTb B HPHUPOJAE, UCTOPUS OTKPBITHUS.
OcobeHHOCTH (U3NYECKUX M XMMHUYECKMX CBOWCTB MPOCTBIX BELIECTB, HX IPAKTUYECKOE
ucnosap3oBaHue. CBOICTBA BA)KHENIINX COEIMHEHU 3JIEMEHTOB, UX MIOJIyY€HUE U IPUMEHEHUE.

JladoparopHoe 3ansitue 12 . Heoprannmuyeckuii cunres. (6 4acoB)

MecTo HEOpraHMYeCKOro CUHTE3a B MOJIYYEHUH MAaTEpPHUaIOB U BELIECTB JJIsl BCEX
oTpaciieif IPOMBILUIEHHOCTH, CEIbCKOTO XO035HCTBA, MEIUIIMHBI, B IPOU3BOJCTBE CBEPXUUCTHIX U
MPOYHBIX MaTE€PUAJIOB, IPEIMETOB ObITA.

OcHoBHble TpeOoBaHUSI K 000PYAOBAHHIO XUMUYECKOH J1a0OpaTOpuu € y4eToM crienupuku
7a00paTOpHBIX paboOT MO TOMY WM HMHOMY Kypcy. be3omacHoe HaxoxaeHHE B XUMHYECKOU
nabopaTopuu U nipaBuiia paboTel B Hell. OCHOBHOM M TOTIOJIHUTEIBHBIN KOMILIEKTHI JIJAOOPATOPHOTO
0o0opynoBaHusl U MOCyAbl. ['pymnmbl HCIONB30BaHUS XUMHUYECKOH mocynsl. Ha3Hauenue mepHOM
nocyzabl (OIOpEeTOK, MUIETOK, MEPHBIX KOJO, LMIMHAPOB, MEH3YpPOK) M MpaBuiia paboThl ¢ HEH.
[TpaBusa MBITBSI IOCY/IbI, CIIOCOOBI CYIIIKH.

Jlexnus 22. Heopranuveckuii cunres. (6 4acon)

Pabora ¢ BemecrBamMu. MapkupoBKa UCXOAHBIX BemiecTB. HaOop TBepabIX peakTUBOB U3
CKJITHOK, IpaBWJIa B3BELIMBAHMs TBEPABIX BellecTB. llepBasg momomip Npu OXxorax HIETOYaMHU.
[TpaBmiia obpamienus ¢ kucioramu. be3omacHas paboTa ¢ 3JIeKTpOHAarpeBaTeIbHBIMU IPUOOPAMH,
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PTYTHBIMH TepMOMeTpamMH. B3BemmBaHUEe W €ro 0COOEHHOCTH B 3aBHCHMOCTH OT HEOOXOIMMOMU
TOYHOCTH, BHJIa U (DOPMBI B3BEIIMBAEMOT0 BEIeCTBAa. TpeOOBaHUs K MPUTOTOBJICHUIO PACTBOPOB
Pa3IUYHBIMH CTIOCO0aMU, pacyeThl IPH MPUTOTOBICHUH. MeToIbl pa30aBiIeHUs paCTBOPOB. 3aluTa
pacTBOPOB OT BO3MOXKHBIX HM3MEHEHHH cocTaBa. TpeOoBaHUS K (QHIBTPYIOIIAM MaTepHajiaM,
npaBmwia U crnocoObl  ¢unbTpoBaHus. OcoOeHHoctu ¢QunpTpoBanus wmienodyeil. PabGorta ¢
BaKyyMHbIMH YyCTaHOBKaMHu. OcoOeHHOCTH (WIbTpOBaHUS Ipu HarpeBaHuu. I[IpombiBaHMe
OCAJIKOB, YCJIOBUS U OCOOCHHOCTH. METOIbI OYMCTKU PA3IMYHBIX THIIOB BEIIECTB B JJAOOPAaTOPHOMH
npakTuke. BeicylnBaromnye BeecTBa u Ux 1eaecoo0pa3HoCThb ISl pa3IMyHbIX BelecTs. [IpaBuna
CYHIIKHM BCHICCTB ITPpH HArp€BaHWH, YCTAHOBJIICHUC OKOHYAHHWA CYHIKH. Crioco0bnI OLICHKU YHCTOTHhI
BemlecTBa. Pacuer BbIXxoa MpoayKTa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Iponecc npenogaBanust kypca «30paHHbIe rI1aBbl COBPEMEHHOM HEOPTAHUYECKON XUMHUH
CTPOUTCSI C UCIOJb30BAHUEM TPAJULIUOHHOTO IIOAXO0JAa, IPU KOTOPOM B XOJA€ JIEKUUH
packpbIBaloTCA OOIIME BOIMPOCHI, GOPMUPYIOTCSI OCHOBBI TEOPETUYECKUX 3HAHUI 1O TUCLUIUIMHE,
a Ha 1abOPaTOPHO-NIPAKTHUECKUX 3aHATUSAX BeIETCs padoTa Mo YCBOSHUIO MPAKTHUECKUX YMEHUHN U
HAaBBIKOB, B TOM YHCJI€ OpraHU3alluy U NPOBEICHUS JIaDOpaTOPHOro dKCIepuMeHTa. JIeKnoHHbIe
3aHATHUS JOJIKHBI CTUMYJIUPOBATh IO3HABATENIbHYIO aTUBHOCTb CTYJEHTOB, IO3TOMY B XOJI€ JIEKLIHA
UCIIONIB3YETCSl TEXHOJOTusi TMpobiseMHoro oOydyeHus. Ha JIEKIMOHHBIX 3aHATUSX JaHHAs
TEXHOJIOTHSl peau3yercss C MOMOILBI0 MeToAa NpoOJIeMHOro u3aoxkeHus. Ha cemMHHapcKux
3aHATUSAX - CHayajla C IOMOLIbI0 METOoAa HpPOOJIEMHOTO H3JIOKEHHS, a 3aTeéM C IOMOUIbIO
IBPUCTHUECKON Oecebl.

Jis popmupoBaHUS PETyCMOTPEHHBIX MPOrpaMMON KOMIETEHIIUN B X0J1€ MPaKTUYECKHX
3aHATUI HEOOXOAMMO UCIIOIB30BATh CIIEAYIOUINE TEXHOIOTHH:

— UTPOBOE MOJICIIMPOBAHHUE,

— 00y4eHHue B COTPYTHUUECTBE

— IIPOEKTHAs JACSITEIIBHOCTD (pa3paboTKa Mme1arornyeckoro MpoeKTa).

B npouecce ocBoeHUs AUCHUIUIMHBI IPELYCMOTPEHO MOCTPOEHUE NPAKTUUECKUX 3aHITUN:

— aHaJU3 U OLIEHKA MPAKTUYECKOro ONbITa — 00CYX/ICHUE, aHAJIU3 U OLIEHKA BBICTYILJICHUI
CTYJECHTOB;

— 3aIIMTa BHINOJIHEHHBIX PaboT;

— 00cyXJIeHHe, aHAJIN3 U OLIEHKAa MPECTAaBICHHBIX padoT.

6. YYHEBHO-METOANYECKUE MATEPUAJIbBI

6.1. Opranusanusi caMOCTOAATEJIbHOH Pad0ThI CTY/ICHTOB

Tembl 3aHATHIT KosanyecTBo 4yacoB Copep:xanne DopMbl
Bcero | Ayaurtop- |CaMOCTOAIT.| CAMOCTOATEIbHOM KOHTPOJISI
HBIX padoThI padoThI CPC
1 cemecmp
Tema 1. TeopeTuueckue 18 3 15 1. Pabora ¢ 1. IIposepka
OCHOBBI COBpeMeHHOFO JOIIOJIHUTCIIBHON KOHCIICKTA.
kypca xumun. CTpoeHHe i JAUTEPaTYpol U 2. CobecenoBanue

WuTepner- 10 TEME.
HCTOYHHMKAMH 10
TeMe.

2. CocTaBUTH
KOHCIIEKT

CBOMCTBa aTOMOB.
[Tepuoauueckuii 3aKoH 1
MepUOINIECcKast CHCTEMA
XUMHYECKHX 3JIEMECHTOB
JI.1. MenneneeBa

Tema 2. Xumudeckas CBSI3b. 18 3 15 1. IToaroToBka K 1. Ygactue B

CBoiicTBa BEIIECTB C KpPYTJIIOMY CTOJTY paboTe Kpyriioro

Pa3ITHYHBIM THIIOM «Bce 0 xuMu4eckoi | crona «Bceuo
CBSI3H» XAMHYECKOM

XUMHYECKOH CBSI3H
CBA3N».

Tema 3. Knaccudukarus u 17 2 15 1. Pa6ora ¢ 1. ITposepxa
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HOMEHKJIATypa JOTIOTHUTEIHHOM KOHCTICKTA.
HEOPTraHUYECKHX JUTEPATypOH U 2. Yyactue B
o HNurepuer- TpyIIOBOMH
coenuHeHU. OCHOBHBIC
N HCTOYHUKAMH TI0 JTUCKYCCHH IO
CBOUCTBAa OCHOBHBIX MaTepHaiaM.
KJIACCOB HEOPTaHUYECKHUX 2. CocTaBuUTH
COCJIMHEHU.. KOHCIICKT
Tema 4. PacTBopEL. 16 10 |1 Padomac I Tiposepka
DJIEKTPOIUTHYECKAS JIOTIOTHUTEIHHOM KOHCTICKTA.
JIUTEpaTypor U 2. YuacTue B
AUCCOLHAHA. Hutepner- TPYIIIOBON
P py!
HCTOYHUKAMH TIO JMCKYCCHH IO
TEeME. TeMe
2. CocTaBUTh
KOHCIICKT
Tema 5. OKUCIUTEIBHO- 16 10 1. Pabora ¢ 1. ITpoeepxka
BOCCTAaHOBUTEIIbLHEIC JIONIOJIHUTEIIbHOU KOHCIIEKTA.
JUTEepaTypou u 2. Yyactue B
peakinu WuTepHeT- TPYMIIOBOH
HCTOYHHKAMH TI0 JIUCKYCCHH IO
TeMe. Teue
2. CocTaBUTH
KOHCIIEKT
Tema 6. DNEMEHTHI 16 10 1. Pabota ¢ 1. Yuacrue B
TJIABHBIX MOATPYIII ;[OHOJIHI/ITeJIE,HOI?I rpyNInoBOH
. JTUTEPaTypor U JUCKYCCHH.
NEPUOANICCKOU CUCTEMbI MHTepHeT-
P
" UX COCANHCHUA HCTOYHHUKAMU 110
TeMe
«cnonb3oBanue
COeAMHEHU M
HEMETAIIJIOB B
pa3IMYHBIX 001aCTIX
KU3HEICATCITBHOCTH
YEIIOBEKAY.
Tema 7. KoMIuiekCcHBIE 16 10 1. IToaroroBka K 1. Yuactue B
COeMHEHHS KpYTJIOMY CTOITY Ha paboTe Kpyrioro
Temy «KoMIiekcHbIe | cTolia Ha TeMy
coenquHeHUs B Xm3HN | «KoMruiekcHbIe
YeIOBEKay. COCIMHEHUS B
XU3HI
YeIIOBEKaY.
Tema 8. DneMEHTEI 16 10 1. TIpopaGoTka 1. Otser Ha
TOGOYHBIX MOATPYIII MaTepHAaJIOB JIEKIUH. | KOHTPOJHHBIE
. 2. Pabota c BOTIPOCHI.
NepruoaANICCKOU CUCTCMbI .
JIONIOJIHUTEIIbHOU 2. Yyactue B
1 X COCTMHCHHUA JIUTEPATypOU U TrpyIIIOBOH
Hurepuer- JIIUCKYCCHH.
UCTOYHUKAMH 10
TeMe
«3aKOHOMEPHOCTH
HaCIICIOBaHUSA
CTPOEHUS U CBOWCTB
XUMHYCCKHUX
COEIMHEHUI»
Tema 9. Heopranmdeckui 24 18 1. ITonroToBka k 1. camocr.
CHHTE3 nabopaTOPHOIA paborta,,
paborte. 2. OTYET 1O
2. mpoBesieHue JTabopaTopHOU
CHHTE32 pabote
IloaroroBka K D3K3aMEHY, 54 54 IToxroroska K 1. OtBer Ha
cJlaya dK3aMEcHa OK3aMCHY. OK3aMCHC.
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Hroro (1 cemectp) 216 44 172

Bcero nmo aucuumninie 216 44 172

6.2. Opranu3anus TeKyero KOHTPOJIsi U MIPOMEKYTOYHOM aTTecTalum
Texymas arrecTanus Ka4ecTBa yCBOCHUS] 3HAHUM
Tekymuii KOHTPOJIb YCIIEBAEMOCTH BKIIIOYAET:
® MPOBEPKY KOHCIIEKTOB HayUHBIX CTaTe;
MIPOBEPKY pabOTHI C JOMOJHUTEIHHBIMUA UCTOYHUKAMU HHPOPMAITUH;
y4acTUe B YUEOHBIX I'PYIIOBBIX JTUCKYCCUSAX, B TOM YHCIIC U B paMKaX KPYTJIbIX CTOJIOB;
KOHTPOJIbHYIO pa0oTYy;
YCTHBIN OIIPOC.

IIpome:kyTOUHAs aTTecTALMS

dopMaMH NMPOMEKYTOUYHOM aTTECTAlUU SBISIIOTCA — 3Kk3aMmeH (1 cemecTp), Ha SK3aMeHe
MIPOBEPSIETCS:
® YCBOEHHE TEOPETHUECKOro MaTepuana;
® BJIA/ICHHE OCHOBHBIMU MOHATUSAMU JUCIUTUINHBL,
e BIAJCHHE METOJIaMU PaOOTHI C HAYYHBIMU UCTOYHUKAMH UH(DOPMAIINH;
¢ yMEHHE aHaJM3UpPOBATh MaTepuall, MPOBOJUTH CPABHEHHUS, OSKCTPANOJIMPOBaTH OO0IIUeE

3aKOHOMCPHOCTU HA YaCTHBIC CUTYyalluU.

IIpuMepHBbI epeyeHb BONPOCOB K 3k3amMeny (1 cemecTp)
1. OcobeHHOCTH TOT0KEHUS BOJOPO/a B IEPUOINYECKOM cucTeMe. XapaKTepucTHKa
moutekynbl Hz ¢ nosunun MBC. @usnueckue 1 XMMUYECKHE CBOMCTBA IPOCTOTO BEILIECTBA KaK
CJIEJICTBUE CTPOCHHS.

2. ®u3nyecKue U XMMUYECKHE CBOMCTBA BOJIbI KaK CJIEJICTBUE CTPOCHUS MOJIEKYJIBI.

3. 0O0mas xapakTepuCTHKa 3JIEMEHTOB TrjaBHOW mnonarpynnsl VII rpynmbl (ranoreHsr).
@u3nYEeCKHe CBOMCTBA IPOCTHIX BEIIECTB KaK CIEICTBUE CTPOECHUS.

4. XMHUYEeCKUE CBOICTBA OJJHOTO M3 MPOCTHIX BEIIECTB T'aJIOTEHOB U €ro coeluHeHuu (1o
YKa3aHUIO MPEIoIaBaTesl).

5. Mexanu3m oOpa3oBaHHUsS XJIOPOBOAOPOJA U3 TMPOCTHIX BEIIECTB, CBOWCTBA COJSHOU
KHCJIOTHI (PU3UUECKUE U XUMUYECKHE.

6. B3aumHOe BBITECHEHHE TaJIOTEHOB W3 HX COEOUHEHHH (YCIIOBUS OCYIIECTBIICHUS
npouecca). XapakTep U3MEHEHHUSI BOCCTAHOBUTENIBHOM CIIOCOOHOCTH IaJIOT€HU/I-MOHOB B TPYIIIIE.

7. O0mas xapakTepHCTHKa 3JIEMEHTOB TNaBHOM mnonarpynmnsl VI rpymnmel. dusndeckue
CBOICTBa MPOCTHIX BEILECTB KaK cieACTBUE cTpoeHus. [loHsTHe 00 ajmoTponuu Ha HpUMeEpe
MIPOCTHIX BEIIECTB.

8. X¥MHUYeCKHe CBOMCTBA IPOCTOTO BEIIECTBA CEPHI.

9. CtpoeHne MOJIEKYJl OKCUIOB M KHUCIOPOIHBIX KHCIOT cepbl MeTtogoM BC. Xumuueckue
CBOICTBA OAHOTO M3 COEAMHEHUI M0 YKa3aHUIO MMPETO1aBaTesl.

10. XuMHueckre CBOMCTBA CEPHOM KUCIOThI B 3aBUCUMOCTH OT KOHUEHTpPAIUH.

11. XuMuueckre CBOMCTBA MPOCTOTO BEIIECTBA a30Ta KaK CIEACTBUE CTPOCHUS.
Oco0eHHOCTH B3auMOJICHCTBUS a30Ta C KUCIOPOIOM.

12. AMMuak. ®u3nyecKue U XUMUYECKHUE CBOMCTBA KaK CIIEJCTBUE CTPOCHHUS.

13. O6pazoBanue noHa ammonusa. Conu aMMOHHS M HMX CBOMCTBa B 3aBUCHMOCTH OT
IIPUPO/IbI AHUOHA.

14. Ctpoenue mMonekynbl okcuaoB azota merogoM MO win BC, puznueckue u xummuyeckue
CBOMCTBA (IO YKa3aHUIO MPEeToaBaTes).

15. A3otHaa kucnora. CTpOo€HHE M XHMHUYECKHE CBOMCTBAa KHUCJIOTHI B 3aBUCHUMOCTU OT
KOHLIEHTpaLUH.

16. XuMu3M TMONy4eHUsT a30THOW KHCIOTHl B MPOMBIIUICHHOCTH (HauWHAas C a30Ta).
CBolicTBa HUTPATOB B 3aBUCUMOCTH OT KaTHOHA.
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17. 3aBUCHUMOCTh (DU3HUECKUX U XUMHUYECKHX CBOWCTB QJIIOTPOITMYCCKUX BUIOW3MCHCHUN
docdopa oT ux CTpoeHHS.

18. CpaBHeHwme cBolicTBa aMmMuaka U (pochrHa Kak CIEACTBHE CTPOSHUS MOJICKYJIBL.

19. Mexanu3Mm obOpa3zoBaHMs OKCHIOB (ocdopa, HaunHas ¢ MoJeKyisl Ps. duznueckue u
XUMHYECKHE CBOWCTBA OKCUJIOB.

20. Ctpoenne monekyn okcokucnot (ochopa Hz3PO4(HPOs3)4 metonom BC. dusmnueckue u
XUMHYECKHE CBOWCTBA.

21. ®u3uueckue M XMMHUYECKHE CBOICTBa anMmasza, rpadura m kapOuWHa Kak CIlIEJCTBUE
CTPOEHHUSI.

22. Crpoenne monekyn CO u CO, ¢pusnyeckue M XMMUYECKHE CBOWCTBA KaK CIIEICTBHUE
CTPOEHHUS.

23. Kapbonatsl 1 rugpokapOoHaTsl. CBOWCTBA KaK CIEJICTBUE CTPOCHHUS.

24. CpoiictBa okcuaa kpemHus (IV) kak cneactBue ctpoenus. IlomyueHue kpemMHHEBON
KHCJIOTHI U €€ AeTuapaTarLus.

25. XapakrepHble GU3NYECKUE U XUMUYECKUE CBOMCTBA METAJIJIOB KaK CJIEICTBUE CTPOCHHUS.

26. ®u3uyeckrue U XUMUYECKHUE CBOMCTBA MPOCTHIX BEILECTB U COSAMHEHHH 00pa30BaHHBIX
aeMeHTamMu | rpymmsl rIaBHOM MOATPYIIIBL.

27. ®u3nyeckre U XMMUYECKHE CBOWCTBA MPOCTBIX BELIECTB M COSAMHEHHH, 00pa30BaHHBIX
anemeHTamu Il rpynmbl rmaBHOM NOATPYIIIHL.

28. ®u3uueckue U XUMHUYECKUE CBOWCTBA MPOCTHIX BEILECTB OOpa M alOMUHUS. XUMH3M
mpoluecca 3JIeKTPoIn3a aTlOMUHUS.

29. [locnenoBaTEeIbHOCTh 3ANOJIHEHUS 3JIEKTPOHAMH O00O0JOYeK aTOMOB d-3JIEMEHTOB U
noHuzauuu. d- u f- cxarue.

30 ®usmueckue U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB U COCAMHEHUN, 00pa30BaHHBIX
anemeHTamMu VI rpynmsl moO0YHOM MOATPYIIIIHL.

31 ®usnueckre W XHUMHUYECKHME CBOWCTBAa IMPOCTOrO BELIECTBA M  COCAMHEHUH,
00pa30BaHHBIX MapTaHIICM.

32 dusnueckue M XMMHUYECKHE CBOWCTBA JKejle3a M €ro coenvHeHuil. KomiuiekcHble
COCIMHEHUS JKEIIe3a.

33 ®wusuueckue U XMMUYECKHE CBOMCTBA MeU, cepedpa, 30J0Ta U UX COCTMHEHUH.

34 ®uznyecKkue U XMMHUYECKHE CBOMCTBA IIMHKA U PTYTH, a TAKKE UX COCTMHEHUMN.

35 XuMU3M MOJIyueHHUs] B MPOMBIIUICHHOCTH CEpHOW, COJIAHOM, a30THOW M (hocopHOit
KHCJIOT.

6. YUYEBHO-METOAMYECKOE U HTHOOPMALHNOHHOE OBECIIEYEHUE

Ocnognasa numepamypa:

1.AxmetoB H. C. O0miast 1 HeopraHudeckast XuMus [ DJIIEKTPOHHBIN pecypc] : yaeOHUK. —
OnektpoH. nan. — CII6. : Jlansp, 2014 (2003). — 744 c.

2. CTpoeHue U CBOKCTBA aTOMOB. XUMHUYECKast CBA3b [ TekcT] : yueOHOe mocoOue /1t By30B
o /E. A. PackaroBa ; M-Bo o0pa3oBanus u Hayku Poc. denepamuu, HukaeTarun. roc. coir.-me.
akan. - Hmwxamit Tarun : HTT'CIIA, 2010. - 127 c.

3. .AxmeroB H. C. JlaGopaTopHble 1 CEeMUHApCKUE 3aHATHA 10 001Iel U HEOPraHWYECKOH
XUMUH [ DneKTpoHHBIN pecypce] : yuedHnoe nocobue / H.C. Axmeros, M.K. Azuzoga, JI.H.
banpiruna. — Dnekrpon. nan. — CII6. : Jlans, 2014. — 368 c.

4. I'muuka H. JI. O6mas xumus [Tekct] : [yue6. mocobue mis By3oB] / H. JI. I'nunka ; mox
pen. A. . EpmakoBa. — M31.30-e, ucnp. - Mocksa : Uaterpain-IIpecc, 2005. - 727 c.

5. KampimoB B. M. Ctpoenue BemiecTBa [ DNEKTPOHHBIN pecypc] : yuel. mocodue / B.M.
Kawmpimos, E.I'. Mupomaukosa, B.I1. TataypoB. — DnektpoH. nan. — Cankt-IletepOypr : JIanp,
2017. — 236 c.

6. [Ipecc M. A. OcHOBBI 0011I€H XUMUHU [ DIEKTPOHHBIN pecypc] : yuel. mocodue —
OnekrpoH. nan. — Cankr-IletepOypr :Jlaus, 2012. — 496 c.
7. ITaBnoB H. H. O6mmas u Heoprannueckas xumus. CI16: U3a-o: "Jlans", 2011. 496 c.
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8. Dnekrpoxumus [Tekcr] : yuebd.-MeTo 1. mocodue s CTyI. XuM.-0noit. ¢ak. / M-Bo
obpa3zoBanus Poc. ®enepanmu, Himkueraru. roc. nes. ul-T ; aBT.-cocT. H. T. bokos. - HuxHwmit
Tarmn : HTTTIM, 2001. - 138 c.

Jlononnumensvnan numepamypa

1. bopzosa JI. JI. OcHOBBI 00111e# XUMUH [ DNEKTPOHHBIN pecypc] : yueoHoe mocodue / JI.J1.
bop3osa, H.}O. Yepnukosa, B.B. SIkymes. — Dnexrpon. nan. — CII6. : Jlans, 2014. — 470 c.

2. 'enbpman M. 1. Heopranudeckas xumusi [ DneKTpOHHBIN pecypce] : yael. mocobue / M.U.
I'enpdman, B.IL. FOctpaToB. — DnektpoH. nan. — Cankt-IletepOypr : Jlans, 2009. — 528 c.

3. I'muaka H. JI. O6mas xumus [Tekct] : [yue0. mocodue mist By3oB] / H. JI. I'nmunka ;
nox pen. A. U. Epmakosa. - 31.30-¢, ucnip. - Mocksa : Mnarerpan-Ilpecc, 2005. - 727 c.

4. lamackun b. b. Dnekrpoxumust [ DnekTpoHHbINA pecypce] : yueb. mocodue / b.b.
Hamackun, O.A. Ilerpuit, I'.A. Hupnuna. — DnextpoH. naH. — Cankr-IletepOypr : Jlans, 2015.
— 672 c.

5. I'onuapos E. I'. Kpatkuii Kypc TeOpeTUUECKOI HEOPraHUUECKON XUMHUH [ DJIEKTPOHHBIN
pecype] : yue6. mocodue / E.I'. T'onuapos, B.IO. Konapamun, A.M. Xosus, F0.I1. Apunorenon. —
OnextpoH. naH. — Caunkr-IlerepOypr : Jlans, 2017. — 464 c.

6. Capraes I1. M. Heoprannueckast xumusi. [ DIEKTPOHHBIN pecypc] — DNEeKTpOH. JaH. —
CII6.: Jlanw, 2013. — 384 c.

7. Ceepmnoa H. JI. OOmias u HeopraHU4eCcKasi XUMUs: SKCTICPUMEHTAIIbHBIC 33a/1a4U U
ylpakHeHUs! [ DJIeKTPOHHBIN pecypc] : yued. nocodue — DnekTpoH. aaH. — Cankr-IlerepOypr :
Jlanb, 2013. — 352 c.

Humepnem-pecypcut

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI
. JleknmonHnas aynuropus —412A.

. Kommbrorep (HOyTOYK).

. TeeBu3zop.

. MynbTMe 1ManpoeKTop.

. JJabopaTopus 1151 IpOBEICHUS JTaOOPATOPHOTO MpakTuKyma —411A

. Meronnyeckue pa3paboTKH JUIsl IPOBEACHUS JIAOOPATOPHBIX paboT.

6. Pazpmatounsiii Marepuan: Ilepuognueckue cucteMbl XUMUYECKHX 3nemeHtoB JI.U.
MenpneneeBa, TaOIMIBI PACTBOPUMOCTH COJIeH, KHCIOT, OCHOBaHMW, paja CTaHAApPTHBIX
AJIEKTPOHBIX TOTEHIINAJIOB.

7. XUMHUYECKHE DPEAKTUBbI M TOCYyJa, J1abopaTopHOe 00OpyHOBaHHME JUIsl MPOBEICHHS
71a00paTOPHOTO MPAKTUKyMa

[V NV, I S US I O I
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