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Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

VK-8 CrocobeH co3naBaTh M TMONACPKUBAaTh B IMOBCETHEBHOM JKM3HM M B INMPO(ECCHOHATBHOM
JESTeIbHOCTH Oe30MacHble YCIOBHUS JKU3HEACATEIBHOCTH JIi COXPAHEHUS NPUPOTHOU Cpebl,
o0ecriedeHns YCTOMYMBOTO DPa3BUTHsI OOIECTBAa, B TOM YHCJIE NPU YIpo3e U BO3HUKHOBEHHHU
Ype3BbIYAHBIX CUTYAIMH U BOCHHBIX KOH(IMKTOB

VYK-8.2 Hnentudunmpyer omacHble W BpeaHbie (AKTOPhl B paMKaxX OCYIIECTBISIEMON
NesITeIbHOCTH
3namu:
VK-8.2/301 3Harh CBOWCTBA HEOPTAHMYECKHX BEIIECTB, OMPEICIAIONINE UX BPEAHOE
BO3/ICHMCTBHE HA OKPY’KAIOLIYIO CPEAY U YeJIOBEKa, U METO/BI padOThl C HUMU
Ymems:
VYK-8.2/¥YM5 YMeTh HCIIONb30BaTh BHITSKHBIC MIKa(bl, CIEIHATBHYIO OXKIY (XanaThl),
MPUMEHSTH METOABI PabOThl C HEOPTAHMYECKUMH BEIICCTBAMH C YYETOM UX BPEIHOTO
BO3JICHCTBUSI HA OKPY’KAIOIIYIO CPEy U YeIOBEKa

OIIK-1 CnocoGeH wu3ydarh, aHAJIU3UPOBATh, HCIIONH30BAaTh MEXAaHW3Mbl XUMHUYECKHX PEaKIIHH,
MIPOUCXOJSAIINX B TEXHOJIOTHUECKUX MPOIECCaX U OKPYKAIOLIEM MHUPE, OCHOBBIBASACH HAa 3HAHMSIX O
CTPOEHUH BEIIECTBA, MPHUPOJIE XUMUUYECKON CBSI3U U CBOWMCTBAX PAa3IMUHBIX KJIACCOB XUMHUYECKHUX
AIIEMEHTOB, COEIMHEHUH, BEILIECTB U MaTepHalioB

OIIK-1.1 Hcnonw3yeT 3HaHUS O CTPOEHUU BEUIECTBA, MPUPOJEC XUMHYECKOM CBS3M IS
XapaKTEePUCTUKH PA3IMYHBIX KJIACCOB XUMUYECKUX COEAMHEHUN U UX CBOMCTB

3name:



OIIK-1.1/311 3HaTte OCHOBHBIE TOJOXKEHHS TEOPUHM CTPOCHHUS aTOMa; OCHOBHBIC
MOJIOKEHUS] TCOPUH XMMUYECKOM CBS3M, BUIIBI U MEXaHU3MBI €€ 00pa3oBaHUs; BIUSHHE
SIIEKTPOHHOTO CTPOEHHsI aTOMOB XMMHUYECKHX DJIEMEHTOB Ha MPUPOLY 0Opa3oBaHHBIX
UMM XUMHUYECKUX CBs3ed, Ha (hOpMy MOJIEKYJl U CBOMCTBA BEIIECTB; TEOPHIO CTPOCHUS
KOMIUIEKCHBIX COEAMHEHUH; (U3NYeCKHe M XHMHUYECKHE CBOMCTBA HEOPTaHUYECKUX
BELIECTB

Ymemu:

OIIK-1.1/¥YM5 VYmerb ompenenatb 53JIEKTPOHHOE CTPOCHHE aTOMOB Pa3IHMYHBIX
XUMHYECKUX AIIEMEHTOB HA OCHOBAaHUM MX monokeHus I[lepuonnyeckoit Tabmume /1. U.
MeneneeBa; OnpenensiTh TUI THOpUIM3AIMA aTOMOB B MOJIEKYJaX; MPOrHO3UPOBATh
CBOMCTBA BELIECTB HA OCHOBE 3JIEKTPOHHOIO CTPOEHUS UX MOJIEKYII

OIIK-1.2  IlpemnaraeT UWHTEPIPETALMIO  PA3JIMYHBIX  TEXHOJOTMYECKUX  IPOLECCOB,
OCHOBBIBAsICh HA 3HAHUHU PA3JIMYHBIX KJIACCOB XMMHUECKHUX IEMEHTOB, COEAMHEHNN, BELIECTB
U MaTepuajioB
3nams:
OIIK-1.2/311 3nHare kimaccudukanyio, HOMEHKIATYPY, (U3HUECKHE M XUMHUYECKHUE
CBOMCTBA PAa3JIMYHBIX KIJIACCOB HEOPraHMYECKHX BELIECTB; 3aKOH HSKBHMBAJIECHTOB;
CHOCOOBI BBIPAXKEHUS KOHIIEHTPALUU PaCTBOPOB; OCHOBBI TEOPUU XUMUYECKHX; TIOHATHE
O 3aKOHE J[EHCTBYIOIIMX Macc; (PaKTOPbl, BIMSIOIME HA XUMHUYECKHE PaBHOBECHUS;
OCHOBbl XHMHYECKOW TEPMOJMHAMHKM; CBOMCTBA PpAacTBOPOB 3JEKTPOJIUTOB U
HE3JIEKTPOJIUTOB; KHCJIOTHO-OCHOBHBIE, reTepOreHHbIE,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKIMKM (PaBHOBECHUS), PAaBHOBECUS C Y4acTHEM
KOMIUIEKCHBIX COETMHEHUI
Ymemu:
OIIK-1.2/¥YM3 YMeTh KinaccupUIMPOBaTh HEOPraHUYECKUE BEIECTBA M COCTABIATH UX
Ha3BaHus cortacHo pekoMeHaanusam UIOITAK, pemars 3a1aun, OCHOBaHHBIE HAa 3aKOHE
JENCTBYIOLIMX Macc JJIsl pa3INYHbIX TUIIOB XMMUYECKUX PABHOBECHM; pelIaTh 3a1a4u ¢
UCIIOJIb30BaHMEM 3aKOHA OSKBMBAJCHTOB, WCIONb30BaTh 3HAaHUE (UBUYECKUX W
XUMHUYECKUX CBOWCTB JJIs peIeHus! Mpo(heCcCHOHANBHBIX 33134

OIIK-1.3 Ananmu3upyeT M HCIONIb3yeT MEXaHH3Mbl XMMUYECKHX PEaKIHMH UIs OOBSCHEHUS
TEXHOJIOTUYECKHUX MPOIECCOB U MPOLIECCOB, MPOUCXOALIUX B OKPYKAIOLIEM MUPE
3namo:
OIIK-1.3/311 3Harh OCHOBBI KHHETUKH XUMHUYECKUX pEAKIHUH; TOHATHE O
KMHETUYECKUX YPaBHEHHSX; TEOPUI0 CKOPOCTEH XWUMHUYECKUX peakiuii; (paxkTopsl,
BIUSIIOIINE Ha CKOPOCTb pPEaKIMil; MEXaHM3Mbl HEKOTOPBIX pEaKUHil ¢ ydacTHeM
HEOPraHWYECKUX BEIIECTB
Ymemo:
OIIK-1.3/YM5 VYMmerb ompenenarh (U3UKO-XUMUYECKHE (AKTOPhI M OOBSCHATH HX
BJIMSIHME Ha HAMpaBJICHWE U CKOPOCTh PEaKIUil; TPOBOIUTH PACUETHI JUISI XUMUYECKUX
MIPOLIECCOB

OIIK-5 CnocobeH OCymIeCTBIATh AKCIEPUMEHTATbHBIC HCCISIOBAaHUS W HUCIBITAHUS IO 3aJaHHON
METOJIMKE, MMPOBOAUTh HAOMIONEHUS U M3MEPEHHUS C Yy4eTOM TpeOOBaHMI TEXHUKH O€30MacHOCTH,
00pabaThIBaTh M HHTEPIPETUPOBATH IKCIIEPUMEHTAIILHBIC TAHHBIC

OIIK-5.2 ITpoBoauT HAOIIOAECHUS U U3MEPEHUS C yUETOM TpeOOBaHUN TEXHUKH OE€3011aCHOCTH,
B TOM YHCJIe IPH paboTe ¢ 000pyI0BaHNEM U XUMHUUYECKUMU BEILIECTBAMHU
3nams:
OIIK-5.2/3u1 3Hath TEOpeTHUEeCKHE OCHOBHI NMPOBOAMMBIX SKCIIEPUMEHTOB, CBOMCTBA
BEIIIECTB, UCTIOJIb3YEMbIX B SKCIIEPUMEHTAX, U MEphl 0€30MaCHOI pabOThl ¢ HUMH; 3aKOH
ceeronomomenus byrepa-Jlambepra-bepa



Ymems:

OIIK-5.2/YM5 VYMeTp mNpOBOAUTh XHMHYECKHE PEAKIUH  IMOJTYMUKPOMETOIOM,
MPOBOJIUTH PACUETHI ISl IPUTOTOBJICHHS PAaCTBOPOB, TOTOBUThH U U3MEPATH ONTHUYECKYIO
IUIOTHOCTh ~ PacTBOPOB;  CHCTEMaTH3UpOBaThb U aHAJIM3UPOBaTh  PE3YNbTaThl
(GU3UKO-XUMHUYECKUX U XUMHYECKUX OHKCIEPUMEHTOB, HAOMIONEHUM, W3MEpeHuid, a
TaK)Ke pe3yJIbTaTbl pacu€TOB CBOMCTB BEIIECTB U MPOLIECCOB

MecTto aucuunimHbl B cTpykrype OII

Huctumnuaa (Monynas) b1.0.05 «OOmas u HeopraHu4eckass XUMHUS» OTHOCUTCS K 00s3aTeNbHOMN
4acTu 00pa30BaTeIbHOM MPOTpaMMBbl U U3y4aetcs B cemectpe(ax): 1, 2.

[Tocnenyromue AUCIUIITUHBI (IPAKTUKH) TIO CBSA3SM KOMIICTCHIIHNA:
b1.0.11 Ananutnyeckas XMMHSI,
b1.0.09 be3onacHOCTh XKH3HEACATCIHLHOCTH;
b1.0.17 KonnounmHas XuMHus;
b51.0.23 MaccoobMeHHbIE POLIECCHI U anmnapaThl XUMUYECKOW TEXHOIOTHH;
b1.0.13 MarepuanoBeneHue;
b1.0.28 MonenupoBanre XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;
b1.0.21 OOmias xuMuueckas TEXHOJIOTHSL,
b1.0.16 Oprannueckas Xxumus;
b1.B.09 OcHOBBI MEKPOOHOJIOTHH;
b1.B.14 OcHOBBI IPOMBILIUIEHHOH aCENTUKY;
b1.0.30 OcHOBBI TPOMBIIINICHHON 0€301aCHOCTH Ha (apMarieBTUIECKUX TPOU3BOJICTBAX;
b1.B.16 Oxpana tpyna;
Bb3.01(/1) IToaroroBka K 3amuTe 1 3alIydTa BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI;
b2.B.01(IT) mpon3BoaCTBeHHAs MPAaKTHKa (Hay4YHO-MCCIIE0BaTENbCKast paboTa);
b1.0.18 [Ipoueccel u annaparbl XMMHUYECKON TEXHOJIOTHH;
b1.0.25 TexHonorus roToBbIX JEKapCTBEHHBIX CPEICTB;
b2.0.01(Y) yueOHas mpakTuka (TeXHOJOTHYECKasl (MPOEKTHO-TEXHOJIOTMYECKasT) TPAKTUKA);
b1.0.04 ®usuxka;
b1.0.22 ®Ou3nko-xuMHIeCKHE METOALI aHAJIN3a;
b1.0.14 ®usndueckas XUMUs;
b1.0.27 Xumudeckas TeXHOJOTHS JIEKAPCTBEHHBIX CYOCTaHIIUN U BUTAMHUHOB;
B1.0.24 Xumust OMOIOTMYECKN aKTUBHBIX BEIECTB;
b1.0.26 Dxonorus;
b1.0.12 DnekrporexHuKa U MPOMBILUIEHHAS YIEKTPOHUKA,

B npouiecce u3yueHuss AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccCHOHaIbHON JesITeIbHOCTH
U pemieHUIo npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u obpa3oBarenbHOU
MPOTPaMMOii.

2. Conep:xanue pa3aesaoB, TeM JUCHUILIHH

Pazoen 1. Ocnoent obwent xumuu

(Koncynomayuu 6 nepuod meopemuueckozo oo0yuyenus - 4u.; Konmaxkmmuvie uacet Ha
ammecmayuto 6 nepuoo oobyuenusa - 2u.; Jlabopamopnvie 3auamus - 49u.; Jlekyuu - 14u.;
Camocmoamenvnan padoma cmyoenma - 75u.)

Tema 1.1. Bseoenue. Texuuxa 6e3onacnocmu. Knaccet u Homenxknamypa Heopeanuieckux
coeouneHull
(Jlabopamopnvie 3anamus - 3u.; CamocmosmenvHas paboma cmyoeuma - 64.)



Benenne B mucumruinHy. TexHuka Oe3omacHOCTH B XMMHMYeCKoM naboparopuu. Homenkiarypa
OKCUJIOB, THJAPOKCHAOB, cojell u ux rpaduueckoe wu3o0paxenue. [lomyyeHne OKCHIOB,
TUAPOKCUIOB, COJIEH, UX XUMUYECKHUE CBOMCTBA. Peakuy B3aMMHOIO IpeBpalleHus coien. Jpyrue
KJIACChl HEOPraHUYECKUX BEIIECTB

Tema 1.2. Dxeusanenm. 3akoH IKEUBALEHMO8

(Jlabopamopnvie 3ansamus - 3u.; CamocmosmenvHas paboma cmyoenma - 74.)

OmnpeneneHue >KBUBAJIEHTa, (pakTopa SKBUBAJICHTHOCTH, KOJMYECTBA BEIISCTBA OSKBHBAJICHTA,
MOJISIPHOM MacChl BEHIECTBAa SKBHBaJieHTAa. Pacuér (akropa SKBUBAJIEHTHOCTH, MOJISIPHOH MaccChl
BEIIECTBA OJKBUBAJICHTA, KOJMYECTBA BEUICCTBA OKBUBAJICHTA. PelieHHMe 3ama4 Mo 3aKOHY
HKBUBAJICHTOB

Tema 1.3. Yuenue o pacmeopax. Ceoticmea pacmeopos Hesnexmpoaumos. Paziuunvie cnocodwvi
8bIPAdNCEHUS. KOHYEHMPAYUU pacmeopos (Maccosas O00Jsl, MONAPHAS KOHYEHMpayus u MONApHAs
KOHYEeHmMpayus 6eujecmea IKeUsaeHma)

(Jlabopamopnvle 3anamusi - 6u.; Camocmosmenvras paboma cmyoeuma - 124.)

OcHOBHbBIE OMpEAENEHUsl: PacTBOp, PACTBOPUTEb, PACTBOPEHHOE BeEHIECTBO. PacTBOPHUMOCTS.
PactBopbl razoo0pa3HbIX, KUAKUX U TBEPABIX BemlecTB. Poiab BOAHBIX PAacTBOPOB B
KHU3HEAESITeTbHOCTH Oopranu3MoB. [Iporiecc pacTtBopenus kak ¢usnko-xumudeckoe sinenue (.U.
MenneneeB, H.C. KypnakoB). Tepmommnammka mporiecca pacTBopeHHs. PacTBopel razoB B
xuakocTsx. CBoiicTBa pa30aBiIEHHBIX PACTBOPOB HERIEKTPONUTOB. [IOHATHE O KOMITUTATUBHBIX
cBOMCTBax pacTBOopoB. 3akoHbl Payns. Ocmoc. Ocmoruyeckoe pnaBieHue. 3akoH Bant-lTodda.
OTKIIOHEHUE CBOMCTB PacCTBOPOB JIEKTPOJIMTOB OT 3aKoHOB Payns u Bant-T'odda. M3oronnuecknii
k03¢ ¢punment. CrnocoObl BBIpaXCHHS KOHIIEHTPAIMM pPAacTBOPOB (MaccoBas JOJIsA, MOJIsIpHas
KOHIIGHTpaIMsl U MOJIApHas KOHIEHTpalWs SKBHUBAJIeHTa BelllecTBa). PemieHue 3agad Ha pacuér
KOHLIEHTpAIUi PacTBOPOB

Tema 1.4. OcHosbl xumuueckou mepmoOUHaAMUKU

(Jlekyuu - 2u.; Camocmoamenvuas paboma cmyoenma - 74.)

OCHOBHbBIE TOHATUA XHUMHYECKOM TEPMOAMHAMUKH. BHYTpeHHsE DJHEprus U  SHTAJbIIHUA.
CrannapTHble COCTOSHHUS BemlecTB. TeruoBble 3PQPEKTHl XUMUYECKHX PEAKIHUNA MPU MOCTOSTHHOM
TeMIIepaType U JaBleHUU. TepMoxumuueckue ypaBHeHUs. CTaHAapTHBIC SHTANBIIMA 00pa30BaHUs U
cropanus BemecTB. 3akoH lecca u cienctBust u3 Hero. [loHsTHe 00 SHTPONUU Kak Mepe
HEYHOPSIIOYCHHOCTH CUCTeMbl. DHeprusi [ md6ca Kak KpuUTepuil caMONPOU3BOIBHOTO MPOTEKAHUS
IpoLecca ¥ TEPMOAMHAMUYECKOU YCTOMUUBOCTH CUCTEMBbI

Tema 1.5. Kunemuxa xumuyeckux npoyeccos. Xumuueckoe pasrHogecue
(Koncynomayuu 6 nepuoo meopemuuecxkozo ooyuenus - 24.; Jlabopamopmwie 3auamus - 9u.; Jlekyuu
- 2u.; Camocmosmenvhas paboma cmyoeuma - 74.)

[ToHsiTHe O CKOPOCTH peaKLU B TOMO- U T€TEPOT€HHBIX CUCTEMaX. 3aBUCUMOCTh CKOPOCTH peakLnuu
OT KOHLEHTPAllUd pPEearupyroumx BeniecTB (KHMHETHUYecKoe ypaBHeHue). KoHcranta ckopocTH
peakuuu. 3aBUCUMOCTb CKOPOCTH PEaKIMH OT TeMIlepaTypbl. DHEprusi aKTHBALUU. YpaBHEHUE
Appennyca. Ilonarne o MexaHu3Max peakuuil. MOoJeKyJIsIpHOCTh U TOPAIOK PEaKIUU.
Karanutuueckue mporecchl B roMo- M TeTepOreHHbIX cuctemax. OOparumble W HeoOpaTuMble
peakuun. XumMu4yeckoe paBHoBecue. KoHcTanTa paBHOBecHus. 3aKOH JeUCTBYIOIUX Macc. DakTopswl,
ONpPEEIISIONINE MOJ0KEHHE paBHOBECUS B XuMudeckux peakuusax. [Ipunuun Jle [llatense—bpayna

Tema 1.6. Ceolicmea pacmeopos 31eKmpoiumos. INeKmporumuyeckas OUCCoyuayus eeujecms 6
pacmeope. Booopoonuwiii noxkasamens. byghepnvie pacmeopui

(Koncynomayuu 6 nepuod meopemudecko2o ooyuenus - 24.; Konmaxmmuoie uacel na ammecmayuio 8
nepuoo obyuenus - 2u.; Jlabopamopuvie zanamus - 3u.; Jlexyuu - 2u.; Camocmosmenvras paboma
cmyoenma - 94.)



Teopust snekrponmuruueckoit auccounaruu (C. Appenuyc, M.A. KabnykxoB). Bausaue npupost
pacTBOpEHHOTO BEIIECTBA W pACTBOPUTENE Ha cTeneHb HoHu3anuu. CuibHble U cialble
ANEKTPONUTHL. Teopusi paCTBOPOB CUIIBHBIX JIEKTPOIUTOB. VIOHHAs cuiia pacTBOPOB, KOA(PPHUIIMEHT
aKTMBHOCTH M AaKTHBHOCTb HMOHOB. PacTBopbl cnalbix 3mekrpoiutoB. IIpuMeHeHue 3akoHa
JIEUCTBYIOLIMX MacC K OHICKTPOTUTHYECKOM JIUCCOLMAIMU CJa0bIX anekTposnToB. KoHcTaHnTa
mucconuanu. CTyneHuYaThlil XapakTep 3JEeKTPOIUTUYECKOM AMCCOLMAIMH CIA0BIX AIIEKTPOJIUTOB.
OnexTponuTHYecKas aucconuanus Bonabl. MloHHOe mpousBeneHue BoAbl. BomopoaHblil noka3arens
(pH). pH pacTBOpOB CHIIBHBIX KUCIOT U OCHOBaHUH. KHCIIOTHO-OCHOBHBIC MHIUKATOPBI. bydepHbie
pacTBOpHI

Tema 1.7. I'uoponus coneii. I emepocenuvie pagHosecust

(Jlabopamopnuie 3anamus - 9u.; Jlexyuu - 2u.; Camocmosamenvras paboma cmyoeuma - 9u.)
IIpouieccel  AMEKTPOIUTUYECKOM JUCCOLMLIIUN, TUAPOIN3a, HEUTpPAIM3ALUU C TOUYKH 3PECHUS
Pa3IMYHBIX TEOPUM KHUCIOT M OCHOBAaHMU. [WMApOIM3 Kak KHUCIOTHO-OCHOBHOE pAaBHOBECHE B
pacTBoOpax COJICH.

I'ereporennsie paBHOBecus. IlpomsBenenue pactBopumoctd (Ks). VYemoBust oOpaszoBaHus
pacTBOpPEHUs] MaJIOPaCTBOPUMBIX  IEKTPOJIUTOB. PaBHOBecHe B  HACBIEHHBIX PacTBOpPax
MaJjopacTBOPUMBIX 3JIEKTPOIUTOB. PacTBOPUMOCTDH BELIECTB

Tema 1.8. Ocnoswvl meopuu cmpoenus amoma. Ilepuoouueckuti 3axon, nepuoouueckas cucmema /{.Y.
Menoeneesa
(Jlabopamopnuvie 3anuamus - 4u.; Jlexyuu - 2u.; CamocmosamenvHas paboma cmyoenma - 64.)

[lonsiTre aroma. DnemMeHTapHbIE 4YacTHULBI. ATOMHOE AIpO. J(OKBAaHTOBO-MEXaHMYECKUE MOAEIIH
ctpoenus aroma (bopa, bopa—3ommepdenbna). OcHOBBI KBAaHTOBOM MEXaHHUKH (Iyanu3m jae bpoiis,
ypaBuenue lllpenunrepa, BosHOBas (DyHKIMs, COOTHOIIECHUE HeompeaeneHHocTel [elzenbepra).
KBantoBo-MexaHuyeckas Mojelb aroMa Boaopoaa. AToMHasi opOuTanb. KBaHTOBBIE 4uMClIa Kak
OCHOBAa OIMCAHUS COCTOAHMM aroma. MHOrosnekTpoHHsle aroMbl. llopsnok 3anonHeHus
ANIEKTPOHHBIX OpOHTANIeH (MPUHITUTT HAUMEHbIIeH YHeprun, puHIu [laymm, npaBuno XyHza).
CoBpeMeHHast (popMyIMpOBKa IMEPUOAMYECKOro 3akoHa. CTpyKTypa MEpPHOIUYECKON CHUCTEMBI
(mepuonpl, rpynmnsl, noAarpynmsl). llepuomuueckuil xapakTtep H3MEHEHHs CBOMCTB aToOMOB
AIIEMEHTOB:  paguyC, »HHEPruM  HMOHHU3ALMH, CPOACTBA K  DJEKTPOHY, OTHOCHUTENIbHAs
anekTpooTpunareabHocTh (020). Ilepuomnueckuii xapakrep H3MEHEHHUS XWMHUYECKHUX CBOWCTB
MPOCTHIX BEHIECTB U COEAMHEHUN

Tema 1.9. OcHosbl meopuu Xumuyeckou ces3u U CmpoeHue MOLeKyl

(Jlabopamopusie 3anamus - 4u.; Jlexyuu - 2u.; Camocmoamenvhasn paboma cmyoenma - 64.)
Xumuueckasi cBsa3b. OCHOBHBIE THUITBI XMMHYECKOW CBS3W (KOBaJieHTHas, WoHHas1). KoBameHTHas
cBs3b. [lapamMeTpbl KOBaJIeHTHOW CBSA3W: MJIMHA CBA3W, SHEPrUs, BaJEHTHbIA yroj. OCHOBHBIE
KBaHTOBO-MEXaHWYeCKue mojenu xumudeckon cBsizm (MBC, MMO). MeTox BaJeHTHBIX CBSI3EH.
KBanToBo-MexaHnyeckas MOJETb XMMHUECKOH CBSA3U B MOJIeKyJie Bo1oposia. OCHOBHBIE MEXaHU3MBbI
o0pa3oBaHMsI KOBaJEHTHOW CBS3M: JOHOPHO-AKIENTOPHBIH W OOMeHHbIH. OCHOBHBIC THIIBI
XUMUYECKON CBsI3M (G-, T-, O-CBs3M). XapaKTEPUCTHUKH KOBAJICHTHOW CBS3M: HACHIIAEMOCTbh,
HampaBieHHOCTh. [uOpuam3anus AO, reomeTpudueckas KOoH(UTyparusi MOJEKya. MarHuTHBIC
cBorictBa BemiecTBa. IlonmsipHocte Mmonekyn. Kpartneie cBa3u. Hemocrarku meroga BC. Meron
MOJIEKYJISIpHBIX opOuTtanieir. OcHoBHBIE nToiokeHus: Metonaa. [Ipubmmkerrne MO JIKAO. [Tonsarue o
CBSI3BIBAIOLINX, Pa3pBIXJIAIOMIMX M HECBA3bIBAIOMX opOuTassax. [lopsmok cBs3u. DHepreTuueckue
auarpaMmbl TOMO- U TETEPOSACPHBIX JIByXaTOMHBIX MOJIEKYJ M HMOHOB, OOpa30BaHHBIX aTOMaMU
3IIEMEHTOB IEPBOTO U BTOPOTO MEPHOAOB MEPUOANYECKON CUCTEMBI 31eMeHTOB. CpaBHEHHE METOJIOB
BC nu MO. HNonHas cBs3b

Tema 1.10. OxucrumenbHo-60CCMAHOBUMENbHbLE PAGHOBECUS 8 PACMBOPAX
(Jlabopamopnuvie 3anamus - 8u.; Jlexyuu - 2u.; CamocmosamenvHas paboma cmyoeuma - 64.)



[Tonatne 00 OKHUCIUTENHHO-BOCCTAHOBUTENBHBIX Iporieccax. OKUCIUTENM W BOCCTAHOBHUTEIH.
CrangapTtHble IEKTPOAHBIE ITOTCHIUAJIBI. Hamnpasnenue IIPOTEKaHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pPEAKUUHA. 3aBUCHUMOCTb JJEKTPOAHBIX IOTEHLIMAJIOB OT
pa3nuyHbIX (pakropoB. YpaBHeHue HepHcra. [anpBaHHUECKHE IIEMEHTHI. DIEKTPOXUMHUUECKUN Psilt
HaIpsOKCHUN MeTasuioB. PakTopsl, ONPENEIIOIUE IO0J0KEHHE METallla B NIEKTPOXUMHUYECKOM
pAAy HanpsKEHU. DIEKTPOIU3 pacilylaBOB U BOJHBIX PACTBOPOB AIEKTPOIUTOB

Pazoen 2. Xumusn 3nemenmos

(Koncynemayuu 6 nepuoo ceccuu - 24.; Koncynomauuu ¢ nepuod meopemuueckozo 00y4eHus -
4u.; Jlabopamopnuie 3anamusn - 48u.; Jlekyuu - 14u.; Camocmoamenvnaa paboma cmyoenma -
51u.)

Tema 2.1. Obwas xapakmepucmuxa p-31eMeHmos8 U C8OUCME UX COCOUHEHUN. P-DieMeHmbl epynnvl
VIl

(Koncynomayuu 6 nepuoo meopemuuecxkozo ooyuenus - 24.; Jlabopamopmvie 3auamus - 8u.,; Jlekyuu
- 2u.; Camocmosmenvhas paboma cmyoeuma - 64.)

OCOOEHHOCTH DIIEKTPOHHOTO CTPOCHUS aTOMOB P-3JeMEHTOB. CTETICHH OKHCICHUS P-3JIEMEHTOB.
OcHoBHBIE  (AKTOPBI, OMNPEHACIAIONIME TPHUPOAY CBSI3M B COCAUMHEHUSAX  P-IJIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB P-3JIEMEHTOB U OCHOBHBIX KJIACCOB MX COCIMHEHUN (OKCHIOB,
Cynb(GUI0B, TUAPOKCHIOB, THAPUIOB, TAIOTEHUIOB).

OOmrast XapaKTepuCTHKAa TaJlOTeHOB. MeTonbl TONyYeHHs. XUMHYECKas CBA3b B MOJIEKyJax.
CpoiicTBa rajioreHoB. M3MeHEHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHOM AKTHBHOCTH TaJIOTCHOB.
B3anmoneiicTBUe raqoreHoB ¢ BOAOW M pacTBopamu mienoudend. Kucimopoaconepxanye coeTMHEHUS
rajJjioreHOB: OKCHJIBI, KHCIOTHI, COJU. 3aBUCUMOCTh YCTOWYMBOCTH, KHUCIOTHO-OCHOBHBIX U
OKHCJIUTEIPHO-BOCCTAHOBHUTEIIBHBIX CBOMCTB KHCIOPOACOACPKAIIUX KHUCIOT WU WX COJIeH OT
MIPUPOABI U CTETICHU OKHUCJICHUS TajoreHa. XJopHas u3BecTbh. [anoreHuasl Bogopoaa. [lomyuenue.
KucnoTHO-0CHOBHBIE M OKHMCIWTEIHLHO-BOCCTAHOBUTEIHHBIC CBOWCTBA TaJIOTCHHIIOB BOIOpOAA M
raJOreHOBOJOPOIHBIX KUCHOT. [lnaBukoBas kuciora. @Topuasl, THAPOGTOPUIL.. MeEKraiouHbie
coeauHeHus. [[puMeHeHune rajJoreHoB U UX COeTMHEHUH

Tema 2.2. p-Onemenmuot epynnot VI

(Jlabopamopnvie 3anamus - 8u.; Jlexyuu - 2u.; Camocmosmenvuas paboma cmyoenma - 64.)
OOmiast xapakrepucTuka 3reMeHToB. Kucnopon. Amnorponuueckue MOTU(PHUKAIMU: TUKUCIOPOL,
030H. CTpoeHue MOJIEKyJbl, CIocOOBbl ModydeHus. XuMmudeckue cBoiictBa. Oxcuzpl. Ilepokcumsl,
HAANEPOKCUIBI. Bona. [Tepokcun BOZOpOZA. KucnorHo-ocHOBHBIE 51
OKHCIIMTEIbHO-BOCCTAaHOBUTENbHBIE cBoMicTBa. Cepa. OOmas XapakTepucTHKa. XHUMHUYECKHE
cBoiicTBa. CepoBOAOPOI: MOJYUYECHHE, KUCIOTHBIE M BOCCTAaHOBUTENbHBbIC CBoOMcTBa. Cynbhumabl:
knaccudukamus, rugponus. llomucynbdanguuasl.  Tuocoenumuenus. Kucnoponcoaepikariue
coenunenust cepel(IV) u cepol(VI). Oxcuapl. Kucnorbl. OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIE
CBOWCTBA CEPHUCTON KHUCIOTHI U CynbpuUTOB. JJutnonuTsl. CepHas KUCIOTA: MOTyYeHHE, CBOHCTBA.
OneyMm. THOHWIIUXIOPUT, CYTb(QypHUITUXIOPHI, XJI0pcynbdoHoBas kucnora. TuocepHast KucioTa,
tuocyabdar Harpus. [IoTUTHOHOBBIE KHCIOTHI, MOnUTHOHATHL. [lepokcucepHbie Kuciotsl. CeneH,
temyp. OOmiast XapakTepHCTHUKa 3JIEMEHTOB, CTeNeHU OKucieHus. CelneHuAbl U TeJUTypHUbI.
Cenenucrast u Temlypucras KUCIOThl, Ux coiau. CeneHoBas U TeurypoBas KHcHIoThl. CeneHarsl,
TEJUIypaThl. 3aBUCHUMOCTb KHMCIOTHO-OCHOBHBIX M OKHCIUTEJIBHO-BOCCTAHOBUTENBHBIX CBOMCTB
COeMHEHMM rpynnsl VI oT mpupoas! 31eMeHToB. [IpuMenenne npocThIX BEMECTB U COCAUHEHUI

Tema 2.3. KoopounayuonHvle coeounernust

(Jlabopamopnuie 3anamus - 8u.; Jlexyuu - 2u.; CamocmosamenvHas paboma cmyoeuma - 64.)
Crpykrypa KC mo BepHepy: BHyTpeHHsISI ¥ BHEIIHss cepa, KOMIUIEKCOOOpa3oBaTeib, JTUTAHIIBI,
KoopAuHaIMonHoe uucio. Knaccudukanus, Homenknarypa, uzomepus KC. ITpupona xummuueckon
ces3u B KC (MBC, nonsitue o teopuu Kpuctamumueckoro mnosst). PaBHoBecus B pactBopax KC.
KoHcTaHTBl HECTOMKOCTH W 0Opa30BaHMs KOMIUIEKCHBIX HOHOB. CIOCOOHOCTH 3JIEMEHTOB K
KOMITJIEKCOOOPa30BaHUIO



Tema 2.4. p-Onemenmul epynnol V

(Jlabopamopusie 3anamus - 4u.; Jlexyuu - 2u.; Camocmosmenvhasn paboma cmyoenma - 64.)
OO6mrast xapakTepucTHKa dJeMeHTOB. A30T. CrTenmeHW OKHUCICHUS. XHMHYECKHE CBOMCTBA.
CoenuHeHus azoTa ¢ BOIOPOIOM (aMMHUAK, TMIpa3uH, THAPOKCHIIAMHUH), KHCIOTHO-OCHOBHBIE U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. AMUIbI, UMUIbI, HUTPUIBI. A311 BOAOpPOAA. A3UIbI.
Kucnopoaconepxamme  coequHenuss  aszora. Okcuabl.  A30THCTas  KUCJIOTA,  HHUTPHTHI.
OKuCIIUTEeNTbHBIE CMECH Ha OCHOBE a30THOM KHCIOTHL [amoreHuasl aszora. docdop. Obmas
xapaktepuctuka. CoiictBa. ®ochun. Oxcunpl Gocdopa(lll) u docdopa(V). Kucnorer docdopa:
dbochopuoBarucras, pochopucras, pochopnas. OcodeHHOCTH coenuHeHU hocdopa. ["aorerHnap
dbochopa, ruaponus. MpIbsik, cyppMa, BUCMYT. OOImias XapakTepucTuka 3jaemMeHToB. CTerneHu
okuciienus. CoenvHeHus: ¢ MeTayuiamMu, BojopofoM. OmpeneneHue MbIIbsKa M0 MeTony Mapiia.
OKcupl, THIPOKCUIIBI U COJIM KUCJIOT 3TUX 3JIEMEHTOB B cTerneHsx okucienus Il u V. 'anorenuapl.
I'uaponus ranoreHUAOB MbIIbsika, cypbMbl U BucMyTa(lll). Bucmyrar Harpus. Cynbdun MbIbska,
CypbMbI ¥ BUcMyTa. Tuocomnu. [IpumMeHeHrne coeTMHEHU P-3JIEMEHTOB TpyIIibl V

Tema 2.5. p-Onemenmul epynnol IV

(Koncynemayuu 8 nepuoo meopemuueckozo odyuenus - 24.; Jlabopamopuvle sauamus - 12y.;
Jlexyuu - 2u.; Camocmosmenvhas paboma cmyoenma - 64.)

OOmiast  XapakTepHCTUKa  3JIEMEHTOB.  Yriepoa. AsutoTpornus. XHMHYECKHE  CBOWCTBA.
VYreBopopoasl. CoenuHeHus ymiepoga ¢ rajgoreHamu. Ppeonsl. Kucnopopoconepikariue
coequnenus. Oxcun yraepona(ll):  crpoenme, cBoiictBa. KapOonmnel wmetamnoB. Oxcup
yrepona(IV). VYromenas xucnora. KapOonarsl. MoueBuna. @ocren. [ucynbdun yriaepona.
TuoyronbHas kucnora, TuokapOoHatel. Jlumman. [{uaHoBomopoaHas kucinora, uaHuabl. [luanosas
KHUCJIOTa, [MaHaThl. TuoumaHOBas KHCIOTa, THOIMaHaTel. Kpemuuit. OOmas XxapaKTepHCTHKA.
Cumumunbl MetamioB. Cunassl. Jluokenn kpemuus. Kpemuuesble kucinotsl. Cunukarsl. ['epmanuid,
0710B0, cBUHel. OOImIas XapakTepUCTUKA, CTETIEHW OKUCIICHUS, XUMHUYECKue cBoicTBa. OKCUABI U
THIPOKCHUIBI AIIEMEHTOB B cTeneHsx okucienus Il u IV. Tamorenuasl, ux ruaponus. Cynbdumsl,
THOCOoNH. [IpuMeHeHne MPOCTHIX BEIECTB U COCAUHEHUN

Tema 2.6. Obwas xapakmepucmuxa d-snemenmos. d-Onemenmot epynn VIu VII

(Jlabopamopusie 3anamus - 4u.; Jlexyuu - 2u.; Camocmosmenvhasn paboma cmyoenma - 64.)
DJNEeKTPOHHOE CTPOECHHE aTOMOB d-3J1€MEHTOB, CTENEHU OKHCIIEeHHUs 3eMeHTOB. CrocoOHOCTh K
00pa3oBaHMUIO COEAMHEHUN TIEPEMEHHOTO COCTaBa (OKCHUIBI, CYIbPUABI W Jp.), KIACTEPOB,
KOOPJIMHAIIMOHHBIX COEIMHEHUH.

OOmiasi xapakTepuCTHKa D3JEMEHTOB MOATPYMIbI XpoMma. XHMHUYECKas aKTUBHOCTb. XpPOM.
Coemunenus xpoma(ll) n ux BoccranoButenbHbIe cBolicTBa. Oxcua u ruapokcun xpoma(lll). Comu
xpoma(Ill), rumponus. Ksacupl. Kommnekcubie coemunenust xpoma(lll). Coenunennst xpoma(VI).
Oxcup, KUCIOTHI XpoMma, XpoMaTbl M JUXPOMAThl, MX B3auUMHbIe MepexoAbl. OKHUCIUTENbHbIE
cBoiictBa coequnenuid xpoma(VI). Ilepokcun xpoma. Ilpumenenue coenmuHenmii xpoma. OOras
xapaktepuctuka d-smementoB VII rpynmbel. Xumudeckas akTUBHOCTh. Mapraner. CoenuHEHH
mapranna(ll), wmapranma(Ill), wmapranma(IV): oxcuapl, rugpokcuapl, comu. CoeauHeHUs
Mapranna(VI): momyuenue, coiictBa. Oxcun mapranma(VII), mapraniioBast KMCJIOTa, IEPMaHTaHATHI:
noy4deHue, cBorcTra. [Ipumenenne coegmHeHni Mmapraaa

Tema 2.7. d-Dnemenmut epynn VI, T u 11
(Jlabopamopuvie 3anamus - 4u.; Jlexyuu - 2u.; Camocmoamenvhasn paboma cmyoenma - 64.)



Oomas xapaktepuctuka d-snemenrtos rpymmnsl VIII. CemelicTBa xene3a U MJIaTHHOBBIX METAJUIOB.
Kenezo, xkoOanbT, HUKeNb. XHMMUYECKass aKTHBHOCTh. Peakiuu ¢ KHCIOTaMH ¥ HEMeTaJulaMHu.
Oxcuapl ¥ THAPOKCH/IBI AIEMEHTOB, COJIM U KOMIUIEKCHBIE COEIMHEHUs coequHEHUN aneMeHTOoB(1I).
Oxkcunpl u rugpokcuibl 3nemenToB(I1l), monyuenue, cBoiictBa. Cosid, KOMIUIEKCHBIE COCIMHEHHUS.
Kopposus xeneza. @epparhl, ©X OKUCIHUTENbHbIE CBOWCTBA. [[aTnHOBBIE MeTallIbl. XapakTepHbIE
CTETIEHU OKUCIIEHUs. XMMHUECKUE cBOMCTBA. OTHOIIEHUE K pacTBOpaM KUCJIOT M mienoued. Okeun
ocmusi(VIID). Kommunekcubie coequnenus miaatudbi(Il) u mmatuaei(IV). [Ipumenenue d-sneMeHTOB
rpynnsl VIIL

OOmiasi XapakTEepHCTHKA JJIEMEHTOB TMOATPYNIBI MeAu. XHUMHUYECKas aKTUBHOCTh. Meb.
Coenunenus meau(l), menu(Il), mequ(Ill): okcuabl, rUAPOKCUIIBI, COTH, KOMIUIEKCHBIE COCITMHEHHUSI.
OKHCINTENHEHO-BOCCTAHOBUTENLHBIE CBOMCTBA coenuHeHnil Meau. Cepebpo. Hutpar u ranoreHust
cepeopa(l):  pacTBOPUMOCTH,  OKHUCIHTEIHLHO-BOCCTAHOBUTENHHBIE  CBONCTBA,  KOMILJICKCHBIC
coequHeHus cepedpa. 3omoto. Coemunenus 3omota(l), 3omora(lll) m ux croiicrBa. KoMruiekcHbie
coequHeHHs 3070Ta. OKUCIMTETHLHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA coenuHEHUi 3o0mora. OOmias
XapaKTepUCTUKa JJIEMEHTOB TMOATPYMIbl IIMHKA. XUMHUYECKas aKTUBHOCTh. [luHK: oOKcuf,
ruapokcu, conu. Kommiiekcusie coequnenus. Pryts. Xumnuueckue cBoiictBa. CoeIMHEHUS PTYTH.
Ocobennoctu  coenuHenwit  prytu.  Coemunenuss  prytu(l):  ycroumBocTh.  Peakuuu
mucnponopuuonuposanus.  Coenunenust  prytu(ll):  pactBopumocts, ruaponns. Cynema.
KommuiekcHbie coegnHeHUs

Tema 2.8. s-Onemenmot epynn I u Il. p-Onemenmot epynnwt 111, Bracopoousie easzvi
(Koncynomayuu 6 nepuoo ceccuu - 2u.; Camocmosmenvras paboma cmyoeuma - 94.)

OCOOEHHOCTH TOJIOKEHUSI BOIOpOJa B MEPUOJUYECKOW CHUCTEME JJIEMEHTOB, pEaKIHU C
KHCIIOPOJIOM, TaJloTeHaMU, MeTaJulaMu, oKkcuaaMu. Bona, e€ ¢usnueckne U XUMHUYECKHE CBOMCTBA.
KéctkocTh BOABI M METOABI €€ yCTpaHEHUs. XapaKTEepUCTHKA M PEaKIHMOHHAs CIIOCOOHOCTh
COEAMHEHUI BOJOPO/A C JAPYTMMHU 3JIEMEHTaMM: KUCIIOPOJOM, a30TOM, yIlieponoM, cepoid. Obmas
XxapakrepucTtuka s-dnemeHToB rpynn I u II. M3meHeHue CBOWCTB s-3neMeHTOB rpymnmsl I B
CpaBHEHHH C S-3NieMeHTaMu Tpynnsl [. BzaumozelicTBue MeTaymuioB ¢ KUclopoioM (oOpa3zoBaHue
OKCH/JIOB, IIEPOKCUI0B, HAATIEPOKCUIOB). I MIPOKCHIBI IETOYHBIX U IIEI0YHO3EMEIbHBIX METAIJIOB;
amM(OTepHOCTh rUApoKcUAa 6epuiuins. [ MAPUABI MIETOYHBIX U IIEIOYHO3EMETbHBIX METANIOB U UX
BOCCTAHOBUTEJIbHBIE CBOMCTBA. B3aMMONENHCTBHUE ILEIOYHBIX M IIEJI0YHO3EMEIbHBIX METAJIOB C
BooM M kuciaoraMu. ConM ILEJIOYHBIX M IIEJOYHO3EMEJBHBIX METaUIoB. VOHBI LIENOYHBIX H
IIEJIOYHO3EMENIbHBIX METAJUIOB KaK KOMIUIEKCO0Opa3oBaTenu. TOKCHYHOCTh COCMHEHUI OepHILIHAL.
buonorunueckas posb s-31eMeHTOB. [IpuMenenue coennaennii s-3aemenToB rpynmn [ u I1.

OOmast xapakTepucTuka siaeMeHToB. bop. IIpocTeie BemecTBa, MX XHMMHUYECKass AKTUBHOCTb.
Bopunpl. Coenuaenus ¢ BogoponoM (6opaHsl), Mpupoga XuMHUUEcKon cBsizu. ['unpodoparsl. [anuast
6opa, ruaponIu3 U KoMIuiekcooOpazoBanue. Okcua O60pa, OOpHast KUCIOTa, paBHOBECHE B BOIHOM
pactBope. Conu mnomuOOpHBIX KuCIOT. TerpaGopar Harpusi. O¢upel OGOpPHOM  KHUCIOTHI.
KauecTBeHnas peakius Ha O0p U ee mpuMeHeHue. buonornueckas ponb Oopa. AHTHCENTHYECKUE
CBOICTBa OOpHOHN KHCIIOTHI U €€ coyield. ANOMUHUN. XUMHUYECKash aKTUBHOCTh. Pa3sHOBHIHOCTH
oKcuaa amoMuHHs. AM(OTEpHOCTh THAPOKCHAA. AJIOMHMHATHL. bBe3BOIHBIE CONM AJIOMHHHUS U
kpuctasmoruaparsl. amunael. [uapug amomuHus u anaHatel. KBaciel. [Ipumenenue coennHeHuit
AIFOMMHMSIL.

Oobmas xapakrepuctrka. Ou3ndeckne U XUMHYECKHE CBOWCTBA OnaropoAHbIXx ra3oB. CoequHEeHUs
OaroponHbIX razoB. [IpuMeneHne 61aropoaHbIX ra30B

O0beM TMCHUIIMHBI M BBl Y4e0HOI padoThI
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