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[HosicHuTeILHASA 3aNIUCKA

Hacrosmas mporpamMMa  y4eOHOM  JUCHMIUIMHBI OpPHUEHTHpPOBaHA Ha  peau3aluio
(denepanbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOrO oOpaszoBarenbHOro cranmapra (mamee — DI'OC)
cpenHero (ToaHOTrO) 0o0ImIero oOpa3oBaHWs MO XMMHH Ha 0a30BOM YpPOBHE B MpEJEiNax OCHOBHOMN
00pa3oBaTeNpbHON HPOrpaMMBbl CPEIHEro MPO(PECcCCHOHAIBHOIO 00pa3oBaHUs C y4yeToM HpOouIIs
nojiyuaeMoro npodeccuoHansHoro odpasoBanus. [Iporpamma cocTaBieHa Ha OCHOBE MPUMEPHOMN
nporpaMMbl yuebHoi muctuminael « XMW Sy, pa3paboraHHOl B coOoTBeTCTBUU ¢ PekoMeHmanmsmMu
Mo peanu3anuu o0pa3oBaTeNbHON NpOrpaMMbl cpeaHero (MmomHoro) oOmero oOpa3oBaHUS B
00pa30BaTEeNbHBIX YUYPEKICHUSIX CpeIHero mpodecCHOHATBLHOrO 00pa3oBaHUsS B COOTBETCTBUU C
denepanbHbIM  0a3MCHBIM ~ y4e€OHBIM TUJIAHOM U TNPUMEPHBIMH  y4eOHBIMU  IUIAaHAMHU  JUIA
oOpa3oBaTenbHBIX yupexaeHuii Poccuiickoit @enepanuu, peaau3ylOUIMX MPOrpaMMBbl sl 00IIero
obpa3oBanus (mrcbMo JlemapraMeHTa rocylapCTBEHHOW IONUTHUKU B cdepe MOATOTOBKH pabouymx
kaapoB u JII10 Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259)

CopepxaHue MporpaMMbl HAIlPaBJICHO HAa JOCTHKEHHUE CICAYIONINX [EIeH:

— OCBO€HHE 3HAHMII O XMMHYECKOH COCTaBJISIONICH eCTeCTBEHHO-HAYYHON KapTHUHBI MHUpa,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

— OBJIajJleHHEe YMEHUSIMU TPUMEHSTHh IOJYYCHHbIE 3HAHHS ISl OOBSICHEHUS Pa3HOOOpa3HBIX
XUMHUYECKHUX SIBJICHUH W CBOMCTB BEIIECTB, OLEHKH POJIM XUMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH H MTOJIy9eHUH HOBBIX MaTEPHAJIOB;

— Ppa3BUTHE MO3HABATEJIbHBIX HHTEPECOB U HHTE/LIEKTYAJIbHBIX CIHOCOOHOCTEH B TpoIecce
CaMOCTOSITEITFHOTO TMPUOOPETCHUST XHMHUYSCKUX 3HAHWA C WCIOJIB30BAHHEM Pa3IMYHBIX
HMCTOYHUKOB UH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

— BOCNHTaHHE YOEKIEHHOCTH IMO3UTUBHOW POJIM XUMHH B XKU3HU COBPEMEHHOTO OOIIECTBA,
HEOOXOJIMMOCTH XHUMHUYECKH TPAaMOTHOTO OTHOIICHHS K COOCTBEHHOMY 3/0POBBIO H
OKpY>Karolleu cpele;

— IpUMeHeHHEe MOJIyYeHHbIX 3HAHMI M YMeHHii 17151 6e30MacHOr0 HCIOJIb30BaHUS BEUIECTB U
MaTepuasoB B OBITY, Ha MPOU3BOJICTBE M B CEIbCKOM XO3SMCTBE, IJISl PEIICHUS MPAKTHUYECKUX
3a/1a4 B TIOBCETHEBHOW KHM3HU, JUIS TPEIYNPESKIACHUS SBICHUA, HAHOCSIIINX BpPEJ 3J0POBBIO
YesloBeKa U OKpY’Karollel cpefe.

[Tpu ocBoenuu cnenuanbHocTel CITO TexHMYecKoro mpoduiisi XUMES U3ydaeTcs Kak 0a3zoBas
ydeOHasi IucuUIUIHA B 00beMe 114 gacoB Ha epBoM Kypce.

OcHOBY  JaHHOW HpPOrpaMMBbl COCTABIISIET COJEP)KaHUE, COTJIACOBAaHHOE C TPeOOBaHUSIMU
(dhenepalbHOT0 KOMIIOHEHTA CTaHIapTa cpeaHero (MOJIHOTo) 001Iero o0pa3oBaHus 6a30BOT0 YPOBHS.

OT60p comepkaHusl MPOBOIUIICS HA OCHOBE CIICTYIOIINUX BEAYIIINX UICH:

— MaTepuajlbHOC CAMHCTBO BEIICCTB IMPUPOALI N UX T'CHETUYCCKAs CBA3b,



— TPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY COCTAaBOM, CTPOEHUEM, CBOMCTBAMHM U NMPUMEHEHHEM
BELIECTB;

— TI03HaBaeMOCTh MUPA U 3aKOHOMEPHOCTEH XMMHUYECKUX MPOILIECCOB;

— OOBsCHSIONIAS W MPOTHO3UPYIOMIAS POJb TEOPETHUECKUX 3HAHWMA ISl (PaKTOIOTHYECKOTO
MaTepuaia;

— KOHKPETHOE XHWMHUYECKOE COCIUHEHHE TIPEACTaBIseT cOOOW 3BEHO B HEMPEPHIBHOH Lienu
MIPEeBpALICHHUI BEIIECTB, OHO YUYaCTBYET B KPYTOBOPOTE XMMHUECKHUX BEIIECTB U B XUMUYECKOM
IBOJIIOIIHH;

— 3aKOHBI MPUPOJBI OOBEKTHUBHBI U IO3HABAEMbI; 3HAHHWE 3aKOHOB XHMHH JAa€T BO3MOXHOCTH
VIPaBIATH TPEBPALICHUSAMH BEIIECTB, HAXOIUTh OKOJOTHYECKH Oe30mMacHbIe CIIOCOOBI
IMPOMU3BOJACTBA BCHICCTB M MATCPUAIOB MW OXPaHbL OKPY)KaIOIHGf/i Cp€abl OT XHMHYCCKOI'O
3arpsi3HEHUs;

— HayKa U IIpaKTUKa B3aUMOCBA3AaHbI: Tpe6OBaHI/I$I MMPAKTUKH — JABUXKYIIAas CHUJIa pa3BUTHA HAYKH,
yCIIEXU MPAKTUKU 00YCIOBIEHBI JOCTUKEHUSIMHI HAYKH;

— pa3BUTHE XMMHUYECKOM HAyKM M XHMH3aLUs HAPOJHOIO XO3SMCTBA CIyKaT MHTEpecaM
YyelnoBeKka W oOmiecTBa B IEIOM, HMEIOT T'YMaHUCTHYECKHH XapakTep U IPHU3BaHbI
CIOCOOCTBOBATH PEIICHUIO TJIO0ATBHBIX TPOOJIEM UEJIOBEYECTBA.

[Ipy CTPYKTypUpOBaHMU COJEpKaHUS Y4eOHON ITUCHUIUIMHBI YYUTHIBAJaCh OOBEKTHBHAsS
pealbHOCTh — HEOONBIION O00BEM YacoB, OTMYIICHHBIX Ha HW3YyYE€HHUE XHUMHH, W CTPEMIICHHE
MaKCHMaJbHO COOTBETCTBOBATh MJIESM pa3BUBaroIiero odyuenus. [loaromy TeopeTnueckrue BOMPOCHI
MaKCUMaJIbHO CMCHICHBI K HaYally U3YYCHUA JUCHUIIJIMHEBI, C TEM 4TOOBI HOCJ'IG)IyIOHII/II\/II (1)aKTI/I‘IeCKI/Iﬁ
MaTepraj pacCMaTPUBAJICS HA OCHOBE M3YUCHHBIX TCOPHH.

Peanuzamusi OeAyKTUBHOTO MOAXOAAa K HM3YyYEHUIO XHWMHHU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OMNEpaliii MBIIIJICHHS, KaK aHaJN3 U CHHTE3, 000011IeHNe U KOHKPETH3aIUsl, CPaBHEHUE U
aHAJIOTHsS, CUCTEeMATHU3AIHsl U KIIacCUPUKALIUS U JIp.

Cneumbm(a HU3y4YCHUA XUMHUHU TIpU OBJIAACHHUU HpO(i)eCCI/IﬂMI/I U CHCHUAIIBHOCTAMUAU
TEXHUYECKOTO MPOuUIs OTpakeHa B KakI0i Teme pazaena «ComepkaHue yueOHOW MUCIHMIUIMHB» B
pyopuke «[Ipodunbabie U MpodeccuoHaAbHO 3HAYUMBIC JIEMEHTHI COACPIKAHUS». ITOT KOMIIOHEHT
peanusyeTcs Mpu WHANBUAYAIBHON CaMOCTOSTENbHON paboTe obydaromuxcs (Hanucanue pedeparos,
MOATOTOBKA COOOIIEHNH, 3al[uTa MPOEKTOB), B TIPOIeCCe YICOHOU JEATETHHOCTH MO PYKOBOJACTBOM
npenoaaBaTeisd (BI)IHO.]'IHGHI/IG XUMHUYECKOT'O OKCIICPUMEHTA — J'Ia60paT0pHBIX OIIBITOB M MPAKTHYCCKUX
paboT, pelieHne NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7ay H T.J.).

B mporpamme TeopeTnueckue CBEICHUS JOMOJHIIOTCS JIEMOHCTPAILUSAMH, J1a00paTOPHBIMU
OTIBITAMH U MPAKTHUYECKUMHU paboTamH.

[Ipy u3y4eHUM XUMUU 3HAYUTEILHOE MECTO OTBOAMUTCA XHUMHUYECKOMY 3KcrmepuMeHTy. OH

OTKPBIBAET BO3MOKHOCTH (JOPMHUPOBATH Y CTYIEHTOB CIIELUANbHBIC TPEAMETHbIE YMEHHUS paboTaTh €



BEIIECTBAMH, BBIIOJIHATH IMPOCThIE XHUMHUYECKHE OIBITHI, YYUT OE30MacCHOMY M 3KOJOTHUYECKU
rpaMOTHOMY OOpaIleHHIO ¢ BEIIECTBAMH, MaTepHallaMH U TpoIleccaMy B OBITY M Ha TIPOU3BOJICTBE.

[IporpamMa colepXHUT TeMaTuKy pedepaTroB JUlsl OpraHM3allid  CaMOCTOSTENIbHON
JESTeIbHOCTH CTYAEHTOB, OBJIA/IEBAIOLINX CIIEHUATBHOCTIMH TEXHUYECKOIO M €CTECTBEHHOHAYYHOI'O
npoduneit B yupexxaeausx CI1O.

B mporecce m3ydeHuss XMMUM BaKHO (HOpMUpPOBaTh HH(GOPMAIIMOHHYIO KOMIIETEHTHOCTD
cryaenToB. IlosToMy mpHu oOpraHM3aluMy CaMOCTOSTENBHOW pPabOThI HEOOXOAWMO aKIEHTHPOBATH
BHUMaHME 00y4aroIuXcsl Ha IOUCKe MHPOPMALMU B CpeACTBax Macc-Meaua, VintepHere, B yueOHON 1
CIELUAIbHOM JIUTEpaType ¢ COOTBETCTBYIOIUM O0(OPMIIEHUEM U IIPECTABICHUEM PE3YJIbTaTOB.

B mporpamme KypcHBOM BBIZIENIEH MaTepuai, KOTOPBIH MPU MU3y4eHUH y4eOHOW TUCIIMILIMHEI
«XUMUS» KOHTPOJIO HE TIOJICHKHT.

[Tporpamma colep>KUT TEMaTHUECKUH IUIaH, OTPAXKAIOIUI KOJIMYECTBO YacOB, BbIJIEIAEMOE Ha
M3y4eHHe XMMUHU IPHU OBJIAJCHUH CTYACHTAaMH NIPO(peccCuil TEXHUUYECKOro IpOopuIIs.

[TporpaMMoil IpeaycMOTpEHa CaMOCTOSATENIbHAs BHEAayIUTOpPHas pabdoTa, BKIIOYAIOIIAs
MOArOTOBKY COOOIIeHUH, paboTra Haja 3JIEKTPOHHOM mpe3eHTanueil, pabora c pedeparamu,
nabopaTopHble paboThl, CAMOCTOSATENIbHbBIE PAOOTHI.

@opMbI TEKYIIETO KOHTPOJS: OHpPOC, KOHTPOJIbHBIE PAa0OThl, NpPAaKTUYECKUE pPAOOTHI,
camMocCTosITeNIbHbIEe paboThl. WTOroBbld KOHTpPOJL MpoBOIUTCS B (GopMe nuddepeHIupoBaHHOTO

3a4cTa.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI
Texnuveckuii npodpuab NpodeccHOHAIBLHOI0 00pa30BaHNUS

BBenenue

Hay4Hble MeTO/bI T0O3HAHMS BEIECTB U XUMHUYECKUX SIBJIEHUH. Poib skcniepumMeHTa u Teopun
B XUMHUH. MOAETMpPOBaHNE XUMHUYECKUX IPOLECCOB. 3HAYEHHE XMMHUHU MpPHU OCBOCHHUHU TNpodeccuit
CIO u cnemmansaocTel CI1O TexHrueckoro npoduiis NpopeccnoHaIbHOr0 00pa3oBaHuUs.

1. O0masi U1 HeOpraHM4YecKasi XUMHUS
1.1. OcHOBHbIE IOHATHS U 32AKOHBI XUMHUH

OcHoBHble TmOHATUS XuMHUU. BemectBo. AtoMm. Mornekyna. XHUMHYECKUN SJIEMEHT.
Annorponus. Ilpoctele u crnoxHble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB.
Xumuueckue 3Haku U ¢Gopmynbl. OTHOCUTENbHbIE aTOMHas M MOJEKyJspHas Macchl. KosimdecTBo
BELIECTBA.

OcHoBHble 3aKOHBl XUMHUU. CTexuomeTpus. 3aKOH COXpPaHEHHUS MacChl BELIECTB. 3aKOH
IIOCTOSIHCTBA COCTABAa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTa/ipo U CIEICTBUS U3 HETO.

PacueTHble 3ajauM Ha HaXOXKIEHHWE OTHOCUTEIbHOM MOJIEKYJSIPHOM Macchbl, ONpejesreHne
MacCOBOM J0JIM XUMUYECKUX IEMEHTOB B CJI0)KHOM BEIIECTBE.

JleMoOHCTpaL U

Mogenu aToMOB XMMHYECKHX 3JIEMEHTOB. MoOJEnM MOJIEKYJ] MPOCTBIX M CIOXHBIX BEILECTB
(mrapocrepkHeBble U CTioapTa — bpurneda). Kosekiust npocThixX U CIOXHBIX BemlecTB. Hekoropeie
BelleCTBA KoiudecTBoM | Mosb. Momens MomsipHoro obobema Ta3oB. Asutorporust docdopa,
KHCIIOpO/1a, OJIOBA.

IIpoduiabHbie U NPOPEeCcCHOHATBHO 3HAYUMBbIE JIEMEHTBI COACPKAHMS.

AnnotponHsle MoaupUKaMK yriaepoja (anmas, rpaduT), KUCIopoaa (KUCIOpo/, 030H), OJI0Ba
(cepoe u 6enoe 0110B0). [ToHATHE O XUMUUECKOM TEXHOIOTUH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

1.2. llepnoanueckuii 3axoH u Ilepuoanyeckas cucreMa xumudeckux iementos /1. H.
MeneiieeBa 1 cTpoeHHe aTOMa

IHepuoanueckuii 3axon [[.M.MeHnaeneena.

Otkpeitue JI.MI.MenneneeBsim  Ilepuognueckoro 3akoHa. Ilepumonnmueckuil 3akoH B
dbopmynuposke JI.M1.Menneneena.

[lepmonnueckass Tabmuila XUMHYECKHUX JJIEMEHTOB — Tpaduueckoe OToOpakeHue
NEepUoIMYecKoro 3akoHa. CTpyKTypa MEpHOAWYECKOM TaONUIbl: Mepuonasl (Maisle U OosblIne),
rpymnmsl (TJ1aBHas ¥ 10O0YHAas).

Crtpoenue atoma u llepuoanyecknii 3axkon .. MenpaesieeBa.

AtoM — croxHas dactuma. Snapo (IpOTOHBI W HEHUTPOHBI) W DJIEKTPOHHAs 000J0YKa.
N3otonbl. CTpoeHHE 3JIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JIEMEHTOB MalblX NepuonioB. OcoOeHHOCTH

CTPOCHHSI JIEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB OOJIBIINX MEPUOIOB (TIEPEXOTHBIX PJIEMEHTOB).



[Tonatue 06 opburansix. s-, p- u d- opOuTamu. DJASKTPOHHbIE KOHPHUTYpallUd aTOMOB XMMHUYECKHX
DJICMCHTOB.

CoBpemennas popmynupoBka [lepuonnueckoro 3akoHa. 3Hauenue [lepuoanueckoro 3aKoHa u
[lepuonuueckoit cucrembl XumMudeckux »djeMeHToB JI.M.MenneneeBa it pa3BUTUS HAyKd U
MMOHUMAHHUS XUMUYECKON KapTUHBI MUDA.

JleMoHCTpanuu

Paznuunbie popmer Ilepuoanueckoii cuctembl xumuueckux snementoB J{. M. Menneneesa.
Jlunamuyeckue TaOMUIBI I MOJenupoBanus lleproanyeckol cucTeMbl. DJEKTpU3aIus Tel U UX
B3aHUMOJICUCTBHUE.

JlabopaTopHblii ONbIT

MopenupoBanue noctpoenus [lepuoandeckoit TaOIUIbl XUMUYECKUX SJIEMEHTOB.

[TpodunbHbIC U TPOPECCHOHAIBHO 3HAYMMBIE JIEMEHTBI COJICPKAHUS

PannoaktuBHOCTh. Mcrnosib30BaHUE paJMOAKTUBHBIX M30TONOB B TEXHUYECKUX IIEJISIX.
PentrenoBckoe u3aydeHUE M €ro UCIOJIb30BaHUE B TEXHUKE M MEAUIIMHE. MoIeTMpoBaHuEe KaK METO/]
MIPOTHO3UPOBAHUS CUTYAIlMU HA TPOU3BOICTBE.

1.3. CTpoenue Bemecrsa

HonHaga xumMnueckasi CBf3b.

Karnonpl, ux oOpa3oBaHuWe M3 aTOMOB B pe3yJIbTaTe€ MPOIIECCa OKUCIEHUS. AHUOHBI, HX
o0pa3oBaHHe W3 aTOMOB B pe3yJIbTaTe MpOIlecca BOCCTaHOBIEHUS. lOHHAs CBSI3b KaK CBSI3b MEXIY
KaTHOHAMH U aHMOHAMHU 3a CUET JJEKTPOCTaTH4ecKoro mputsbkeHus. Kiaccudukanus MOHOB: MO
COCTaBy, 3HaKy 3apsia, HAIWYUIO TUAPATHOM 000m0uyku. MOHHBIE KPHUCTAUIMYECKUE PEIIeTKH.
CBoiicTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMUYECKON PEIICTKH.

KoBajieHTHast XuMHUYeCKasA CBA3b.

Mexanu3m 00pa3oBaHUSl KOBaJEHTHOW CBsi3W (OOMEHHBII W JIOHOPHO-AaKIIEITOPHBIN).
DNeKTpoOoTpULaTeIbHOCTh. KOBaneHTHbIE MONSIpHAsE U HEMOJspHas cBsA3M. KpaTHOCTh KOBaJIEGHTHOM
CBA3U. MoneKynspHble M aTOMHBIE KpUCTaUIMYeckue penieTkd. CBOICTBA BEHIECTB €
MOJICKYJIIPHBIMU U @TOMHBIMH KPUCTAUTHYECKUMH PEIIETKAMH.

MeTauinyeckasi CBA3b.

Merannnueckasi KpucTaUIMuecKas pelieTka 1 MeTaJInyeckas XuMuueckas cBsizb. Gusnueckue
CBOICTBa METAJIJIOB.

ArperaTHbie COCTOSIHUS BellleCTB U BOJAOPOAHASI CBSI3b.

TBepmoe, xuaKoe W Tra3o00pa3Hoe cocTossHHMs BemiecTB. [lepexon BemiecTBa W3 OJHOTO
arperaTHOro COCTOsIHUA B ipyroe. BompopoiHas cBs3b.

YucThle BellleCTBAa U CMECH.

[Tonsitue o cmecu BemecTB. ['oMoreHHbIe U reTeporennbie cMecu. CocTaB cMeceil: o0beMHas 1

MaccoBas JOJIM KOMIIOHCHTOB CMCCH, MaCCOBas J0OJIA HpHMeCGfI.



JlucnepcHble CHCTEMBI.

[TonsTue o aucnepcHoii cucreme. JucnepcHas ¢asa u qucnepcuonnas cpena. Knaccuduxanms
qucnepcHbIX cucteM. [IoHsTHE O KOJIIOUIHBIX CUCTEMAX.

JdemMoHCcTpauMu

Mopnens KpHUCTAJUIMYECKOM pemieTku xsopuaa Hartpus. OOpasibl MHUHEpaJOB C HOHHOU
KPUCTAIJIMYECKON PEHIETKON: KaJablUTa, TaduTa. MOoJenn KpUCTAJUIMYECKUX PEIIETOK «CYXOTO JIb/a»
(wnu iona), anmasa, rpadura (unu kBapua). [Ipubopsr Ha xuaKKUX KpucTauiax. OOpasisl pa3IuIHBIX
JMCTIEPCHBIX CUCTEM: 3MYJIbCUH, CYCIIEH3UM, a’po3oiiei, reneil u 3oiseil. Koarymsusa. Cunepesuc.
Dddexr Tunnpans.

JlabopaTopHble ONBITHI

[TpuroToBneHune cycrneH3un KapOoHaTa Kaiublus B Boje. [lomydeHwe SMynbCHH MOTOPHOTO
Macia. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCIEPCHBIX CUCTEM.

IIpodpunabHbie N NPOPecCHOHATBLHO 3HAYUMbIE JJIEMEHTHI COICPKAHUSA

IlomsipHOCTE  CBA3M M NOJAPHOCTH MoJekynbl. Konaencamus. Tekydects. Bosroska.
Kpucrammuzanus. CyOnumanus U aecyonumanus. AHOMaTUN (pU3HUECKUX CBOWCTB BOJBI. Kuikue
KpUCTaJIbl. MUHEpasbl U TOPHBIE MOPOABI KaK MPUPOJHBIE CMECH. DMYIbCUU U CYCIIEH3UH. 301U (B
TOM uucie adposonu) u reau. Koarynsus. Cunepesuc.

1.4. Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS THUCCOLMAIIHSA

Bopa. PactBopsl. PacTBopenue.

Boma xak pactBopurens. PactBopumocTs BemecTB. HachllieHHBIE, HEHACHILIEHHBIE,
IIEPECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTbh PaCTBOPUMOCTH T'a30B, KUAKOCTEH U TBEPABIX BEIIECTB OT
pa3anyYHbIX (PaKTOPOB.

MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKAS] JUCCOHALHS.

ONEKTPOIUTBl U HEIEKTPOJIUTBHL.  DJNEKTPOJIUTUYECKAass  Auccouuanus. MexaHu3Mbl
ANEKTPOJIUTUYECKON AMCCOIMAIMKM IS BEIIECTB C pPa3jMYHbBIMM TUIAMH XUMHYECKOW CBS3U.
['unpatupoBaHHble M HeruapaTHpoBaHHbIE HOHBI. CTeNneHb 3JIEKTPOIUTHUYECKON HUCCOLMALIUU.
CunbHble U cnalble 31eKTpoauThl. OCHOBHBIE TOJOXKEHUS TEOPHH IEKTPOIUTUYECKON JUCCOIMAIIIH.
KucnoTsl, 0CHOBaHMSI U COJIM KaK 3JIEKTPOJIUTHI.

JleMoOHCTpaLun

PacTBOprUMOCTDH BEIIECTB B BOJIE.

CobupaHue ra30B METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHue B Bojie CEpHOM KUCIOTHI U colieit ammoHus. OOpasibl KPUCTAIOTUIPATOB.

W3roroBieHne rurcoBoi NOBS3KU.

HcnpiTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAJNEKTPOIUTOB HA MPEAMET AUCCOLHAIIIH.



3aBUCHMOCTh CTENEHU ANEKTPOIUTHIESCKON AUCCOIUAIINH YKCYCHOW KUCIOTHI OT pa30aBlieHuUs
pacTtBopa.

JIBUKE€HHE OKpALIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.

[IpuroroBineHue KECTKOH BOJABI M YyCTpaHeHHWE ee KecTKocTu. Monutel. OOpasibl
MUHEpaIbHBIX BOJ] Pa3JIMUHOTIO HAa3HAUYCHHUSI.

IIpakTHyeckoe 3aHsATHE

IIpurorosnenue pacTBopa 3aJaHHOM KOHLIEHTPaLUK.

IpoduabHbie 1 NPOPEeCcCHOHATBHO 3HAYUMbIE 3JIeMEHThI COAePKAHUS

PactBopenue kak ¢(usuko-xumuyeckuil mporecc. TemnoBsie 3¢G(EKTbl MpU PACTBOPEHUH.
Kpucramnoruapatel. Pemenue 3amad Ha MacCoOBYIO JIOII0 PacTBOPEHHOro BemiecTBa. [IpuMmeHeHue
BOJIbI B TEXHUUYECKHX 1ETIsX. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHusl. MUHEpalbHbIE BOJBI.

1.5. Kinaccugukanus HeOpraHu4yecKuX coeJMHEHNH U UX CBOIiCTBA

Kucaorsl 1 ux cBoiicTBa.

KHCTOTBI Kak 2JIEKTPOJIMTHI, UX KJIACCU(PUKANMSA MO PA3TUYHBIM IMPU3HAKAM. XHUMUYCCKUE
CBOMCTBA KHUCIIOT B CBETE€ TEOPHUH SJIEKTPOJMTHUECKON Aucconuranui. OcCoOEHHOCTH B3aUMOJICHCTBUS
KOHIIEHTPUPOBAHHON CEPHOW M a30THOM KuUCIOT ¢ MeTaiiaMu. OCHOBHBIE CHOCOOBI MOJTYYCHHS
KHUCJIOTBI.

OcHOBaHUA U MX CBOICTBA.

OcHOBaHUsI KaK AJIEKTPOJUTHI, WX KJIAaCCHU(PUKAIMS MO PAa3IUYHBIM MpHU3HAKaM. XUMHYECKUE
CBOMCTBa OCHOBAaHMII B CBE€T€ TEOPUU DIEKTPOIUTHYECKOM auccouuanuu. PasznoxeHue
HEPACTBOPHUMBIX B BOJIe OCHOBaHH. OCHOBHBIE CLIOCOOBI MOTYYESHHS] OCHOBAHHIA.

Couu 1 ux cBoiicTBa.

Comnu kak 31ekTponauTsl. Cou CpeiHUe, KUCTbIE U OCHOBHBIE. XMMHUUYECKHE CBOMCTBA COJIEH B
CBETE TEOPUHU INEKTPOIUTHYECKOM qucconnanuu. CrocoObl MOTyYeHHs CONEH.

I'upponus comnent.

Oxkcuabl U ux cBoiictBa. CoseoOpasyromue u HecoseoOpasyromue okcuabl. OCHOBHEIE,
ampoTepHble U KHUCJIOTHBIE OKCHJBI. 3aBUCUMOCTb XapaKTepa OKCHJA OT CTENEeHU OKHUCICHUS
00pa3yloIiero ero MeTauia. XuMHYeCKue cBoiicTBa okcu10B. [loaydyeHne okcuaoB.

JleMoHCTpanun

B3anMopeiicTBue a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KHCIOT ¢ MeTtamiamMu. [ opeHue
dbocdopa u pacTBOpeHHE MPOAYKTA TOPEHHS B BOJIE.

[Tomyuenue u cBoiicTBa amdoTepHOro TuUApokcHuaa. HeoOpaTumblii THApPOIU3 KapOuaa

KajbIust. OOpaTUMBIA THIPOIIU3 COJIEH Pa3IMYHOIO THUIIA.

10



JlabopaTopHbIe ONBITHI

HcnbiTanue pacTBOPOB KHUCIIOT HMHIMKATOpaMu. B3auMoneicTBHE METalIOB C KHUCIOTaMHU.
B3auMozeiicTBue KHCIOT C OKCHIAMU METAUIOB. B3auMMonelcTBHE KHCIOT € OCHOBAaHUSMH.
B3anMopeicTBre KUCIIOT C COJISIMH.

HcnpiTanue pacTBOpOB 1IEJIOYEM HMHAMKATOpaMH. B3auMozaeicTBue WIENOYEe C COJSIMHU.
Paznoxxenune HepacTBOpUMBIX OCHOBaHUM. B3zaumopeicTBue cosned ¢ MertajuiaMu. B3ammonencTBue
coJielt Apyr ¢ Apyrom. I'uaponus conen pa3inuHoro TUMa.

IIpoduabHbie U NPOPecCHOHATBHO 3HAYMMbIE 3JIeMEHTHI COAePKAHMSL.

[IpaBuna  pa3OaBneHuss cepHOM  KHUCHOTHL.  lcmonb30BaHHWE  CEpHOM  KHCIOTHI B
npombiliuieHHOCTH. Enkue 1menoun, ux MCHoJib30BaHUE B MPOMBIIUICHHOCTH. ["amieHas u HeraimieHas
W3BECTh, UX MPUMCHEHHE B CTPOUTENIbCTBE. [ HIIc U anedacTp, TUIICOBaHHUE.

[Tonsitue o pH pactBopa. Kucnorthnas, nenoynasi, HeTpajibHas cpefa pacTBOPOB.

1.6. XumMn4yeckune peakmumn

Knaccupukauusa XuMuyeCKHX peakiuuid.

Peakiiuu coenuHeHus, pas3ioXKeHMs, 3aMmelleHus, ooOmeHa. Kartaiutuueckue peakium.
OObpatumbie 1 HeoOpaTHMbIe peakiiu. ['OMOTeHHbIE U TeTEPOreHHbIE PEAKIIMH. DK30TEPMUUYECKUE U
SHAOTEpPMUYECKUE peakiuu. TermnoBoil ahdexT xumuyecknx peakiuil. TepMoXxuMuieckue ypaBHEHUS.

OKHCIUTEJbHO-BOCCTAHOBUTE/ILHbIE PEAKIHH.

Crenenb okucieHusi. OKHCIUTENs U BOCCTaHOBJIEHUE. BoccTaHOBUTENL M OKUCIEHHE. MeTo
ANEKTPOHHOTO OallaHca A7l COCTaBJICHHS YPaBHEHHHM OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

CkopocTh XHMMYECKHUX pPeaKIuii.

[TonsiTHE O CKOPOCTH XUMHUYECKUX PEaKIUid. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIUil OT
pa3NUYHBIX (HAKTOPOB: TPHUPOIBI PEATUPYIONIUX BEIIECTB, WX KOHIEHTPAIMH, TEMIIEpaTyphl,
MMOBEPXHOCTU CONPUKOCHOBEHUS U UCIOJIb30BAHUS KaTaIN3aTOPOB.

OO0paTUMOCTh XUMHYECKUX peakuuii. OO0paTumbie 1 HEOOpPATUMBIE PEaKIMH. XHUMHUECKOE
paBHOBECHE U CITOCOOBI €T0 CMEIICHUSI.

JleMoOHCTpaLun

[Tpumepsl HEOOpPATUMBIX pEAKIMA, UIAYIIMX C O00pa3oBaHUEM OCajKa, Ta3a WIA BOJIBI.
3aBUCHMOCTh CKOPOCTH PEaKLMKM OT MPUPOJAbl pearupyrollux BellecTB. B3anmonelicTBie pacTBOPOB
CEpPHOW KHCIOTBI C PacTBOpPaMH THUOCYJb(aTa HATPUs PA3TMUYHON KOHIICHTPAIIMH W TEMIIEPATYPHI.
Moienb KUIISAIIEro Cos.

3aBUCUMOCTh CKOPOCTH XHMMHYECKOW pEeaklMH OT MPHUCYTCTBUS KaTajlu3aTopa Ha IpHUMEpE
pa3fioKeHUs! IEPOKCUAA BOJIOPOJIA C MOMOIIBIO0 TMOKCH 1A MApPTaHIla U KaTalasbl.

Mogens snekTpoausepa.

Mopenp 3JIEKTPOIM3HOM BaHHBI IS TOJYYEHHS altOMUHMSA. MoOJelb KOJOHHBI CHHTE3a

aMMMaKa.

11



JlabopaTopHbIe ONBITHI

Peakuus 3amenieHuss MeIM >KEJI€30M B PacTBOPE MEIHOTO Kymopoca. Peakuum, uaymmue c
o0Opa3oBaHHEM OCaJiKa, ra3a I BOJBI.

3aBUCUMOCTBh CKOPOCTH B3aUMOJECHCTBHUS COISTHOM KUCIIOTHI C METAJJIAMHU OT UX IPUPOBL.

3aBUCUMOCThH CKOPOCTH B3aUMOJICHCTBHUS LIMHKA C COJISTHOM KUCIOTON OT €€ KOHIICHTPALIUH.

3aBUCUMOCTh CKOpOCTH B3aumojeuctBusi okcuga wmenu (II) ¢ cepHoil kucinoroit ot
TeMIIepaTypbl

IpoduabHbie 1 NPOecCHOHATBHO 3HAYUMbIE 3JIEMEHThI COJAePKAHMS.

[TousitTue 006  anmekTponu3e.  DJEKTPOJIM3  pPacIUIaBOB.  DIJIEKTPOJIU3  PACTBOPOB.
DNEKTPOJIMTHUECKOE  TOJydeHHEe  amtoMuHHus.  [IpakTHdyeckoe  MpUMEHEHHE  AJIEKTPOJIU3a.
I'anpBanomuiactuka. ["'anpBanocterus. PadhmHupoBanne BETHBIX METAJIIOB.

Karanu3. 'omorenHnble u rereporeHHble Karaiauzaropsl. [Ipomoropsl. Karamutuueckue siapl.
HNHrudurops!.

[Ipon3BOACTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4yHble PUHIIUIIBL.

1.7. MeTaJuibl M HeMeTaJJIbI

Meranibl.

Oco0OeHHOCTH CTpOCHHMSI aTOMOB M KpucTawioB. @DU3NYECKHE CBONCTBA METaJIOB.
Knaccupukanus MeramuioB 1O pa3iIWyHbIM [pU3HAKaM. XHUMHUYECKHE CBOMCTBA METaJIOB.
DNEKTPOXUMHUECKUN psiji HAPsDKEHUH MeTaiioB. MeTamiorepmust.

O6mue crnocoObl monydeHus wMetamnoB. [lonstue o Mertamnyprun. Ilupomerammyprus,
TUAPOMETAIUTYPrUs U 3eKTpoMeTaiyprusi. CiuiaBbl YepHBIE U I[BETHBIE.

Hemerasibl.

OcobenHoctu cTpoeHus aToMoB. Hemerannsl — mpocThie BemiecTBa. 3aBUCHMOCTh CBOMCTB
TaJIOT€HOB OT UX MOJIOKEHHSI B MEPUOIUYECKOU cucTeme. OKHUCIUTENbHbIE U BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS B PAlY JIEKTPOOTPULIATETLHOCTH.

JleMoOHCTpaLun

Kosneknus MeTannos.

B3aumoneiicTBue MeTaioB ¢ HeMeTaulaMu (>kelie3a, IMHKa U aIFOMUHUS C CEPOM, alIFOMUHUS
C 0JI0M, CypbMBI C XJIOPOM, TOPEHUE Kee3a B XJIOPE).

I'openue meTamioB. ATIOMHHOTEPMUSL.

Konneknus nemeraminos. ['openne HemetamoB (cepbl, Gocdopa, yris). BeitecHeHHue MeHee
AKTUBHBIX TaJIOTEHOB M3 PACTBOPOB MX COJIeH O0jiee aKTUBHBIMU TaJlOreHAMH.

Mogenp npOMBIIIJIEHHONW YCTaHOBKH JJISI TPOU3BOJICTBA CEPHOM KHUCIOTHI. MOJenp neun s
oOkura u3BecTHsKAa. KOJUIeKIMM TPOMYKIMA CHUIMKATHOW MPOMBINUICHHOCTH (cTekia, dapdopa,

(dasHCa, IeMEHTa Pa3InYHbIX MapOK U JIp.).
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JlabopaTopHbIe ONBITHI

3akasika 1 OTIYCK CTaJIH.

O3HakoOMJIEHHE CO CTPYKTYPaMH CEporo U 0enoro yyryHa.

PacnosnaBanue pyn xenesa.

IIpakTH4eckue 3aHATHSA

[Tony4yenue, cobupaHnue u pacro3HaBaHHe T'a30B. Pemenne s3KCIepuMEeHTAIbHBIX 3a/1a4.

IIpopuiabHbie 1 NIPOPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAepPKaHUS.

Koppo3usi METa/uIoB: XUMHUYECKas U IEKTPOXUMUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3HH
OT ycIOBHH OKpyxaromei cpenpl. Kiaccudukanus Koppo3uu METaIOB 110 Pa3IMYHBIM ITPU3HAKAM.
Crioco0pl 3a1UThl METAIJIOB OT KOPPO3HH.

IIpou3BOACTBO YyTr'yHa U CTaJIH.

[Tonydyenue HeMeTauIOB (PPAKIUMOHHONW MEPErOHKOW JKUAKOIO BO3JyXa U 3JEKTPOJIU3OM
PacTBOPOB MJIM PACILIIABOB JIEKTPOIUTOB.

CunukartHasi IpOMBILUIEHHOCTh. [Ipon3BOACTBO CEPHON KUCIOTHI.

2. Oprannyeckass Xumus
2.1. OcHOBHBIC IOHATHS OPTAHNYECKONH XMMHUH U TeOPHS CTPOCHUSA
OPraHMYecKHX COeAUHEHUH

IIpenmer oprann4ecko XUMHH.

[TpuponHble, HCKYCCTBEHHBIE M CHHTETHUYECKHE OpraHudeckue Beniectsa. (CpaBHEHHE
OpPraHWYECKUX BELIECTB C HEOPraHUYECKUMH.

BasnenTHOCTE. XMMHYECKOE CTPOCHHE KAaK IMOPSIAOK COEAVMHEHUS aTOMOB B MOJIEKYJBI I10
BAJICHTHOCTH.

Teopust crpoeHus opranndeckux coennHennii A.M.bytieposa.

OCHOBHBIE NIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTpoeHMs. M3omepus n nzomepsl. XUMHUECKHE
(GbopMyIIbl U MOJIETTH MOJIEKYJT B OPraHMYECKON XUMUHU.

Knaccupukanus oprannyeckux BemecTs.

Knaccugukaius BemecTs 1o CTpOSHUIO YIIEPOIHOTO CKElNeTa M HATMYUIO (QYHKIMOHAIBHBIX
rpynn. I'omonoru n romonorus. Hauano Homenknarypsl IUPAC.

Knaccupukanus peakunii B OpraHn4eckoil XuMHu.

Peakuun npucoenuHeHus (TUAPUPOBAHMS, TaJOTE€HUPOBAHUS, TMJIPOraIOr€HUPOBAHUSA,
rujaparanum). Peakiuu oTiieruieHust (AerHIpUpOBaHUs, AETHIPOrajJoreHUPOBAaHUS, JETHIPATAIIN).
Peakuuu 3amenienus. Peakiuu nsomepusamnuu.

JemMoHCTpauMu

Monenu MOJEeKys TOMOJIOTOB U H30MEPOB OPraHUYECKHUX COCIUHEHHUMN.

KavecTBeHHOE OOHapyXeHHE yIiepoja, BOAOPOAa M XJopa B MOJIEKYJaX OpPraHMYECKHX

COEIUHEHUN.
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JlabopaTopHBIii ONBIT

N3rorosieHne MoaeIeH MOJIEKYJ OPraHUYECKUX BELIECTB.

IIpoduabHbie U NPOPecCHOHATBHO 3HAYUMbIE 3JIeMEHTHI COAePKAHMS.

[Tonsatue o cybcrpare u peareHte. Peakuuu OKHCIEHUS U BOCCTAaHOBJIEHUS OPraHMYECKUX
BeniecTB. CpaBHEHHE KIacCU(UKAIMN COCTUHEHNUH U KiIacCU(UKAIMN Peakuii B HEOPraHUYECKOH U
OPraHN4YeCKOM XUMHH.

2.2. YruieBoaopoabl M MX NPUPOHbIE HCTOYHUKH

AJIKaHBI.

AJTKaHBbI: TOMOJIOTUYECKUH pAll, U30MEPUA U HOMEHKJIATYPa aJKaHOB. XMMHYECKHE CBOMCTBA
alKaHOB (MeTaHa, J3TaHa): TOpPEHME, 3aMEIlEeHHE, pasjoKeHue, AeruapupoBaHue. lIpumenenue
QJIKAHOB HAa OCHOBE CBOWCTB.

AJIKeHBI.

OTuieH, €ero mojdydeHue (IeruApUpOBaHMEM »3TaHa, MACMOJMMEpU3aLueil IOJUITUIICHA).
I'omonoruyeckuii psia, ©30Mepusi, HOMEHKIJIATYPa aJIKEHOB. XMMHUYECKHE CBOWCTBA ITUJICHA: TOPEHHUE,
KayecTBEHHBbIE peakuuu (oOecrBeunBaHWE OpPOMHOW BOABI M pacTBOpa IE€pPMaHTaHaTa Kayus),
ruaparanms, noauMepusanus. [[pumenenue 3TuineHa Ha OCHOBE CBOMCTB.

J{MeHBbI M Kay4yKH.

[TonsiTve 0 AMEHAx Kak yriaeBoAOpoAax € ABYMs JIBOMHBIMU CBSI3AMHU. CONpsKEHHBIE TUECHBI.
Xumuyeckue cBoicTBa OyranueHa-1,3 u  u3ompeHa: oOecuBeyMBaHWE OpOMHOM BOJBI U
MOJINMEpU3alus B KaydyKku. HaTypanbHelil 1 CHHTETHUECKUH KaydyKu. Pe3nHa.

AJIKMHBI.

AneruneH. XMMUYECKUE CBOWCTBA alleTHIIEHA: ropeHue, oOecliBeuMBaHHWE OPOMHOWM BOJBI,
MPUCOEANHEHUN XJIOpoBoJOpoAa W Trujapartauus. [IpumeHeHHMe aneTHiieHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBasi U30MEPHUs € aJIKaJUEHAMU.

ApeHsl.

benszon. Xumudeckue CBOWCTBa OCH30J1a: TOPEHHE, PEAKIIMH 3aMelleHus (TaJIorTeHUPOBAaHHE,
HutpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponHbie HCTOYHMKH YIJIEBOJOPOI0B.

[TpuponHsIii ra3: cocraB, IPUMEHEHHUE B KAUECTBE TOIUIMBA.

Hedts. Cocta u nepepabotka HedTu. [leperonka neptu. HedrenpoaykTs.

JleMoOHCTpaLun

['openne MeTaHa, STHIIEHA, alleTUJICHA.

OTHoOlIeHHEe MeTaHa, HTUJICHA, aleTHJIeHa M OEH30JIa K pacTBOpaM IepMaHraHata Kailus U
OpOMHO¥ BoJIE.

[Tonydyenue sTmiieHa peakinuen AerujpaTalliy 3TaHOJA, alleTWIeHa — THAPOJIM30M KapOuaa

KaJlbIH.
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PaznoxxeHue kayuyka TpuU HarpeBaHWM, HWCHBITAHUE MPOAYKTOB pAa3JIOKEHUs Ha He-
MPEAEIbHOCTb.

Konnekuust o6pa3uo Hedhtu u HedrenpoaykroB. Komiekuus «KaMeHHBIN yroib U MPOIyKIIHUS
KOKCOXHMHYECKOTO IIPOU3BOJICTBAY.

JlabopaTopHblie ONBITHI

O3HakoMIIEHHE C KOJUIeKIIMEeH 00pas3oB He()TH U NPOAYKTOB ee rnepepaboTku. O3HaKoMIIeHHE
C KOJUIEKIIMEN KayuyyKOB M 00pa3liaMy U3JIEIUNA U3 PE3UHBL.

IpoduabHbie 1 NPOecCHOHATBHO 3HAYUMbIE 3JIEMEHThI COJAePKAHMS.

IIpaBuno B.B.MapkoBuukoBa. Knaccudukanus u HazHaueHue kayuykoB. Knaccuduxanus u
HazHayeHHe pe3uH. Bynkanuzamnus kaydyka.

[Tomydyenue aneTuieHa NUPOIU30M METaHa U KapOUIHBIM criocoboM. Peakius nmonumepusanuu
BuHUIXJIopuAa. [lonuBuHUIXIOpUA U ero npuMeHenue. Tpumepusaius aleTuieHa B OeH3011.

[Tonstue 06 skcrtpakuuu. BoccraHoBieHne HUTPOOEH307a B aHWJIMH. | 'OMOJOTHYECKHM psif
apenoB. Tonyon. HutpoBanue Tosryona. Tporui.

OcHOBHBIE HAITPABJICHUS TPOMBIIINICHHON TTepepadOTKU MPUPOTHOTO Tasa.

[TommyTHBIN HETAHOM ra3, ero nepepadoTka.

[Tpouiecchl MPOMBILIUIEHHON mepepadoTku HedTu: KpeKuHT, pudopMuHr. OKTaHOBOE YHUCIO
OCEH3MHOB U LIETAHOBOE YHCJIO AU3EIbHOIO TOILJIMBA.

Kokcoxumuueckoe mpou3BOACTBO U €0 MPOIYKITHSI.

2.3. Kuciopoacoaepskamue Opranuyeckue coeJMHEeHUs!

CnupTsl.

[Tomy4yenue sTaHoNa OpOKEHUEM TIIFOKO3BI M THIpaTanued stuieHa. ['mapokcunpHas rpymmna
Kak (yHknuoHaneHas. [loHATHE O TpeNeNbHBIX OJHOATOMHBIX CHHUpPTaX. XUMHUYECKHE CBOWCTBA
3TaHOJa: B3aMMOJCWUCTBHE C HATpUEM, OOpa30BaHHWE MPOCTHIX M CIOXKHBIX 3(PHUPOB, OKHCIECHUE B
anbaeru]. [lpumenenue 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS ISl OpraHu3Ma
YesoBeKa U MpeayNpexIeHuE.

['mumepuH  Kak TpeACTaBUTENh MHOTOATOMHBIX CHUPTOB. KaudecTBeHHas peakius Ha
MHOI'0aTOMHbIE cIUPTHI. [I[puMeHeHue rnuuepuHa.

Deno.t.

®dusnyeckue W XUMHYECKHE CBOMCTBa (eHona. B3ammHOe BIHMSHHE aTOMOB B MOJICKYJIE
(deHoma: B3aMMOJCHCTBHE C THAPOKCHUIIOM HATpUs M a30THOM Kuciotou. [Ipumenenme deHona Ha
OCHOBE CBOWCTB.

Anbaeruasl.

[TonstTue 06 anprerunax. AnpaeruaHas rpynna Kak QyHkuuoHanbHas. DopManbaerus U ero

CBOMCTBA: OKHCJIEHHE B COOTBETCTBYIOILIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOUIUI CIHPT.
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[Tonmy4yeHue anbIeru 0B OKUCICHUEM COOTBETCTBYIOLIMX CHUPTOB. [IpuMmeneHue gopmainbaeruia Ha

OCHOBE €T0 CBOICTB.

KapGoHnoBble KMCJIOTBI.

[Tonsstue o KkapOOHOBBIX KucioTax. KapOokcunpHas rpynma Kak —(yHKIHOHAJIbHAS.
I'omonoruueckuii paa mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyueHune kapOOHOBBIX
KHUCJIOT OKHCIIEHHEM aJIbJCTHA0B. XMMHUYECKHUE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA C
MUHEPAJIBbHBIMH KUCJIOTAaMHU U peakuust stepudukanuu. [IpuMeHeHne yKCycHOM KHCIOTHI Ha OCHOBE
CBOMCTB. BbIcHIne )XKMpHBIE KUCIOTHI HA TPUMEPE MATTbBMUTUHOBOW U CTEAPUHOBOM.

Croxublie 3pupbI U KUPBI.

[Tony4yenue cinoxHbIX 3(upoB peakiuein srepuduranuu. CaoxHbE dPUPH B MPHUPOIE, HX
3HaueHue. [I[pumeHeHue cI0KHbIX 3QUPOB HA OCHOBE CBOMCTB.

Kupsl kak cinoxubie 3¢upsl. Knaccudukanus xKupoB. XUMUYECKHE CBOWCTBA XKUPOB: TUJ-
POJIU3 U TUJIPUPOBAHUE KUAKUX KUPOB. [IpruMeHenue xupoB Ha OCHOBE CBOMCTB. MblLia.

YraeBoasl.

YrneBoabl, UX KiaccupUKalus: MOHOcaxapuIsl (TI0K03a, PpyKTo3a), ucaxapuibl (caxaposa)
Y TIOJIUCaxapuabl (Kpaxmall U 1eJIII0103a).

['moko3a — BeEIIECTBO € JBONCTBEHHOW (yHKIMEH — albJeruIoCnupT. XUMHYECKHE
CBOMCTBA TJIIOKO3bI: OKHCIIEHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpPOMT, CIUPTOBOE
Opoxxenue. [IpumeHeHue r1oKo3bl HA OCHOBE CBOMCTB.

3HaueHUe YIVIEBOJAOB B JKMBOM MpHUpPOAE U KU3HM denoBeka. lloHarne o peakumsax
MOJIMKOHEHCALIUY U THPOJIN3a Ha IPUMEpE B3aMOIPEBPAIICHUN: TJII0K03a <> MOIHCaxapu/Il.

JleMoOHCTpaL U

Oxucnenue cupTa B ajabAEru.

KauecTBeHHBIE peakIMM HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh ¢eHona B BoJe MpH OOBIUHONM TemiiepaType M HarpeBaHuu. KadecTBeHHbIE
peaknuu Ha PEHOII.

Peakuust cepeOpstHOTO 3epKajia ajabJAeruI0B U TIHOKO3BI.

OxucrneHue anpAerufioB M TJIOKO3bl B KHUCIOTY ¢ mnomoribio rugapokcuna meau  (ID).
KauectBennas peakuus Ha kpaxmai. Komiekmus apupHbix maces.

JlaGopaTopHbie ONBITHI

PactBopenue rnmiepuna B Bojae W B3auMopeiictBue ¢ ruapokcugom meau (II). CpoiicTBa
YKCYCHOW KHCJIOTBI, OOIIME CO CBOWCTBAMH MHHEPAJIbHBIX KUCIOT. [l0Ka3aTenbCcTBO HENpPeIeIbHOTO
XapakTepa JKUIKOro Kupa.

B3aumopeiicTBre T0K03b1 M caxapo3bl ¢ ruapokcuaoM meau (II). KauectBennas peakius Ha

KpaxMail.
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IIpopuiabHbie 1 NPOoPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAEpPKAHUS.

MeTunoBeI CIIUPT U €ro0 MCIIOJAb30BAaHUE B KAYECTBE XUMHUYECKOTO ChIpbA. TOKCHYHOCTH
METaHoJIa U MpaBujia TEXHUKHU O€30MacCHOCTH MpU paboTe ¢ HUM. DTUIICHIJIMKOIb U €ro MPUMEHEHHUE.
TOKCHUYHOCTD STUIICHIJIMKOJIS U MpaBuila TEXHUKH 0€30MacHOCTH IpU paboTe ¢ HUM.

[Tonydyenune ¢eHOMa W3 NPOJYKTOB KOKCOXMMHUYECKOTO TIPOM3BOJCTBA M U3 OCH307a.
[Monukonaencanus popmainbaeruaa ¢ GeHoaoM B GeHonopopMaIbIAETHIHYIO CMOTY.

Aueranpaerua. [lonsitue o keToHax Ha mpumepe aneroHa. [I[puMeHeHnue aneroHa B TEXHUKE U
MIPOMBILLIIIEHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (II[aBEeJIeBOM KHUCIOTHI KaK JIBYXOCHOBHOH, aKpUIOBOM
KHCIIOTHI KaK HENPeIeIbHON, OCH30HHOM KHCIIOTHI KaK apOMaTHYECKOMN ).

[TnenkooOpasyroniye Maciaa. 3aMeHa KUPOB B TEXHUKE HEMUIICBBIM ChIpbeM. CHHTETUYECKUE
MOIOILIE CPE/ICTBA.

MonouHokucinoe OpokeHue Toko3bl. Kuciomonounbslie mpoaykTel. CHIIOCOBaHHE KOPMOB.
Hurtposanue nesmnonossl. [lupokcunu.

2.4. A3oTcoaep:kanue oprannieckue coefuHenus. loammepnbl

AMHHBI.

[Tonstue 06 amuHax. Anudarnyeckue aMHUHBI, UX KiIaccu(UKAIKs U HOMEHKIIATypa. AHUIUH
KaKk opraHudeckoe ocHoBaHue. llomyuenue anmnnHa u3 HUTpoOeH3oxna. I[IpuMeHeHue aHWIMHA Ha
OCHOBE CBOWCTB.

AMHHOKHCJIOTBI.

AMUHOKUCIOTHI Kak am¢oTepHble TUGYHKIMOHAIBHBIE OPraHUYEeCKHE COETUHEHHUS.
XHUMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICMCTBHUE CO IIEJIOYaMH, KHUCIOTAMHU U JAPYT C JPYTrOM
(peakmust monukoHAeHcauu). [lentuanas cBsi3p W monumnentuabl. [I[puMeHeHne aMHHOKHUCIOT Ha
OCHOBE CBOWCTB.

beakmu.

[lepBuuHasi, BTOpUYHAs, TPETUYHAs CTPYKTYpPhl O€IKOB. XHWMHUUYECKHE CBOWCTBA OEJIKOB:
ropeHue, AeHaTypaiys, THAPOJIN3, [IBETHBIC peakiuu. buonorndeckue GyHKIUU OEIKOB.

IHonumepsl.

benku u monucaxapuabl Kak OMOMOIUMEPHI.

ILnacTmaccsl.

[Tomy4yeHue moMMepoB peakiueil MoJIMMepU3aIii U TTOJIMKOHICHCAINH. TepMOTUTaCTUYHBIE U
TepMOpPEaKTUBHBIE TU1acTMacchl. [IpeacraBurenu miactMacc.

BoJiokHa, ux kiaccupurkanus.

HonyquHe BOJIOKOH. OT,Z[CJ'II)HI:IG NpEaACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.
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JleMoHCTpanuu

B3aumoneiicTBue aMmuaka M aHWIMHA C COJSHOW KHCIOTOW. Peakius aHwimHa ¢ OpOMHOMN
BOJIOH.

JlokazaTenbcTBO HaNMM4Us (QYHKIMOHAIBHBIX TPYII B pacTBOpax aMHUHOKHCIOT. PacTBopeHue
U OCaXJCHHE OEIIKOB.

LIBeTHBIE peakuu OEIKOB.

I'openue nTuybero nepa v MWEpCTAHON HUTH.

JlaGopaTopHble ONBITHI

PacTBopenue 6enkoB B BoJiE.

Oo6HapyxeHue 0elKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenarypauust pactBopa Oeiaka KypHUHOIO siilla CIMpPTOM, pacTBOpaMHU COJIEH TSXKENbIX
METaJUIOB U MPU HAarpPEBaHUHU.

IIpakTHyeckue 3aHATHS

Pemenne SKCIepUMEHTANBHBIX 3a/lad HA WICHTH(PHUKAIUIO OPTaHWYECKUX COCIUHCHHM.
PacnioznaBaHue miactMacc ¥ BOJIOKOH.

IIpodpmiabubIE " nmpo¢eCcCHOHAIBHO 3HAYMMBbIE 3JIEMEHTbI CO/IePKAHUA.
AMMHOKanpoHOBas kuciorta. KanpoH kak mpencTtaBUTeNb MOJIMAMUAHBIX BOJIOKOH. Mcronb3oBaHue
ruAponu3a OeTKoB B MPOMBINIIEHHOCTH. [lonmuBuHMIXIOpUI, monuTeTpadTOpITHIICH (TedIIoH).
®enonodopmanpaernaasie miactmaccsl. Lemnynousa. ITpomelnieHHOE MPOU3BOJICTBO XMMHUECKHUX

BOJIOKOH.
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TEMATHYECKOE IINIAHUPOBAHHUE
[Tpu peanuzanuu coaep:kanus oo6meoOpa3oBaTenbHON yueOHoN aucuuIuinHbl «MHbopMaTHKay
B npenenax ocBoeHuss OITOIT CITO na 6a3e ocHOBHOTO 00111€T0 0Opa30BaHUsI BCETo yueOHast Harpy3Kka
CTYICHTOB cocTaBisieT — 114 wyacoB, M3 HHUX BO B3aUMOJICHCTBUHU C IpENoJaBaTesieM, BKIOYas

IpakTUdeckue 3ansaTus — 114 gacos.

TEMATUUYECKUM ILIAH

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI
(akajeMU4YeCcKUX YaCOB)

HaumenoBanue pa3jaeina BCET'O
BCEro BO B T.4. J1a0. u
B3aMMO/IeiCTBUH C NMPAKTHYECKHX
npenojgaBarTesieM 3aHATHH
BBeaenne 2 2
1. O61masi ¥ HeopraHm4yecKasi XuMUs
1.1. OcHOBHBIE TTOHATHSA U 3aKOHBI 6 6
1.2. Tlepuonuueckuii 3aK0H U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB .M. Menjeneena u 4 4
CTpPOEHHUE aToma
1.3. Crpoenue BemiecTBa 9 9 1
1.4. Bona. PactBopbl.
DNEeKTpoNUTHYECKas IUCCOLUALIMS 9 9 3
1.5. Knaccugukanus HeopraHu4eckux
COEJIMHEHNH U UX CBONCTBA 10 10 6
1.6. XuMuueckue peakiuu 8 8 1
1.7. MeTtajuibl U1 HEMETAJIbI 20 20

2. Opranuyeckasi XuMust

2.1. OCHOBHBIE NOHATHUS OPTAHUYECKOU
XUMHH U TEOPUS CTPOCHHUSI 6 6 2
OpPraHUYECKUX COEAMHEHUN

2.2. YrneBoJopoibl U UX PUPOJIHBIE

14 14 3
WCTOYHUKH
23.K
HCIIOPOICOIepIKaIIIne 16 16 1
OpraHUYeCcKUe COeTUHEHHS
2.4. AzotcoaepKaliue OpraHnyecKue
10 10 3
coenuHenus. [lonmumepsl
Hroro 114 114 38

IIpome:kyTounas arrecrtauus B gopme 1udhepeHUPOBAHHOIO 3aUeTa
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TPEBOBAHMUSA K PE3YJIbTATAM OBYYEHUA
B pesynbrare u3ydeHus ydeOHOM JUCIUIUIMHBI «XUMUS» CTYACHT J0JKEH

3HATL/MIOHMMATh:

BaKHellIMe XUMHYECKHEe TOHSITHSI: BEIICCTBO, XMMHYECKHU D3JIEMEHT, aToOM, MOJEKYIa,
OTHOCHUTEIIbHBIC aTOMHAasi U MOJICKYJISIpHAs MAacChl, MOH, aJUIOTPOMUsS, WU30TOIBI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPUIIATEIIBHOCTh, BAJICHTHOCTh, CTENEHb OKUCIICHHS, MOJIb, MOJISIpHAs Macca,
MOJIIPHBI 00BEM Ta3000pa3HBIX BEHIECTB, BEIIECTBA MOJEKYJISIPHOTO U HEMOJEKYJISPHOTO
CTPOCHHS, PACTBOPBI, DJIIEKTPOJIUT U HEINCKTPOJHT, DJICKTPOIUTUYECKAS JUCCOIHAIINS,
OKHCIIUTENh W BOCCTAHOBHUTENb, OKHUCIECHHE M BOCCTAHOBJICHHE, TEIUIOBOH 3(dekT peakuuu,
CKOPOCTh XMUMHYECKON peaKIMH, KaTallu3, XUMHUYECKOE paBHOBECHE, YIJICPOJHBIA CKEJIET,
(hyHKIMOHATBHAS TPYIITA, H30MEPHs, TOMOJIOTHS;

OCHOBHBbI€ 3aKOHbI XHMHH: COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEIIECTB,
Ilepuonnueckuii 3akoH JI.1. Menaeneena;

OCHOBHBbIE TEOPUHM XMMHMHU; XUMHYCCKOH CBS3H, JJICKTPOIUTHUECKON JIUCCOIMAIIMH, CTPOCHUS
OpPraHHYECKUX M HEOPTaHMYECKHUX COCIMHCHHIA,

Ba)KHeililllMe BelIeCTBA W MATEPHAJIbI: BAKHCHIINE METa/UIbl W CIUIABBI; CEpHAs, COJISHAS,
a30THAsl M YKCYCHAsl KHCIJIOTBI; OJIArOPOJIHBIC Ta3bl, BOJOPOJI, KUCIOPOJ, TaJIOTCHBI, IIEI0YHBIC
METAJIJIBI;0CHOBHBIC, KUCIIOTHBIE H aM(OTEPHBIC OKCHJIBI U THIPOKCHIBI, IEJI0YH, YIICKUCIBIN U
yrapHbli Ta3bl, CEpPHUCTBIN T'a3, aMMHUaK, BOJA, IPUPOJIHBIN ra3, MeTaH, 3TaH, dTUJICH, alleTUJICH,
XJIOPUJ HATpus, KapOOHAT M TUAPOKapOOHAT HATpus, KapOoHAT M ¢ocdaT Kaablus, OEH301,
METaHOJ M 3TAaHOJ, CIIOXKHBIC 3(PHUPBI, KUPBI, MbLIAa, MOHOCAXapuabl (IJIFOKO3a), JUCAXapHJIbI
(caxapoza), monmcaxapuiabl (Kpaxmal ¥ IeJUII0NI03a), aHWJINH, aMUHOKHCIOTHI, OeJKH,
WCKYCCTBEHHBIC M CHHTETUYECCKHE BOJIOKHA, KAYIYKH, TIACTMACCHI

yMeThb:

Ha3bIBAaTh: U3yUCHHBIE BEIIECTBA 10 TPUBUAIIBHON WM MEXIyHAPOIHON HOMEHKIIATYPE;
onpeaeNsiTb: BaJICHTHOCTb U CTENEHb OKHCIEHUS XMMUYECKUX D3JIEMEHTOB, THI XUMHUYECKOU
CBS3M B COCOUHEHMSX, 3apsj MOHA, XapaKTep CPeAbl B BOAHBIX PAaCTBOPAaX HEOPTaHUYECKUX U
OPraHMYECKUX COCIUHEHUM, OKHUCIUTENb M BOCCTAHOBUTEINb, INPUHAIICKHOCTh BELIECTB K
pa3HBIM KJIaccaM HEOPTaHUUYECKUX U OPraHUYECKUX COCIUHEHMI;

XapaKTepPHU30BaTh: DJIEMEHTHI MaJbIX IEPUOJIOB IO UX MOJNOXEHHUIO B [lepuoanueckoit cucreme
J.. Menneneea; obOue XMMHUYECKHE CBOICTBa METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKUX COEIMHEHUH; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3Y4YEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX COEAUHEHUI;

O0BSICHATB: 3aBUCHUMOCTb CBOMCTB BELIECTB OT UX COCTaBA M CTPOEHMS, NIPUPOLY XMMHUECKON
CBS3U (MOHHOM KOBAJIEHTHOM, METaJUIMYECKOW U BOJOPOJHON), 3aBHCUMOCTh CKOpPOCTH
XUMUYECKOH peakIuy 1 MOJ0XKEeHHE XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (DaKTOPOB;
BBINOJIHATH XUMHYECKHH JKCIHEPHMMEHT: 110 PaclO3HaBaHUIO BAXHEWIINX HEOPraHMUYECKUX U
OpPraHUYECKUX COEANHEHNUI;

NPOBOMTh: CAMOCTOSITENIbHBIN MOUCK XUMUYECKOM MH(POPMAIIUH C UCTIOIB30BAHUEM Pa3IMUHBIX
MCTOYHUKOB (HayYHO-TIOMYJSIPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCTOJb30BAaTh KOMIBIOTEPHBIE TEXHOJOTMM Ui 00pabOTKM M Tepelayd XUMHYECKOU
uH(pOpMAaIIUY U €€ TPEICTaBICHUS B pa3IMuHbIX (hopmax;

CBSI3BIBATh: M3YUYCHHBI MaTEepHal CO CBOCH NMpo(eCcCHOHATBLHOM ACSITEIBHOCTHIO;

pemaThb: pacyeTHbIE 3a7a4l 0 XUMUYECKUM (POpMysiaM U ypaBHEHUSIM;

HCIOJIL30BATH MNPHOOpeTeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOH [esiTeIbHOCTH H
IOBCEIHEBHOH KU3HU:

JUIs OOBACHEHUSI XUMUYECKUX SIBICHUHN, MPOUCXOASIINX B IPUPOJE, OBITY U HA IPOU3BOICTBE;
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OIIpeCIICHUsI BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX NPEBPAILCHUN B PA3JIUYHBIX YCIOBHIX U
OIIEHKH MX ITOCIICACTBHIA;

9KOJIOTUYECKH IPAMOTHOIO ITIOBEJCHUS B OKPYKAIOLIEH Cpelie;

OLICHKH BJIMSIHUS XUMHUYECKOIO 3arps3HEHUs OKpPYXKAlOLEH Cpelbl Ha OPraHU3M 4YeJlOBEKa H
JPYTU€ KUBbIE OPraHU3MBI;

0e30macHOro oOpalleHuss C TOPOYMMH M TOKCHYHBIMU BEIECTBAMM U JIAOOPATOPHBIM
000pynOBaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/laHHON KOHLIEHTPAIMK B OBITY M HA IPOU3BOCTBE;

KPUTHYECKOH OIEHKH JOCTOBEPHOCTH XHMHYECKOH HH(pOpMAIM, MOCTYMAOMEH W3 pPa3HBIX
HCTOYHUKOB.
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IlepeuyeHsb 1a0OPATOPHBIX PA0OT MO XMMHUU

1. Peakuus 3aMeleHUs: MeIM ’KeJle30M B pPaCTBOPE MEIHOr0 KyIopoca.

2. Peakuuu, uaymmue ¢ oOpazoBaHHEM OCajiKa, ra3a Wi BOJbIL.

3. 3aBHUCHUMOCTbH CKOPOCTH B3aUMOJICHCTBUS COJSTHOM KHCIOTHI C META/NIAMU OT UX MPUPO/IBI.

4. 3aBUCUMOCTb CKOPOCTH B3aMMOJIEHCTBUS LIMHKA C COJISTHOW KMCIIOTOM OT €€ KOHLIEHTPALIUH.

5. 3aBUCHUMOCTb CKOPOCTH B3aumojieicTBus okcuaa meau(ll) ¢ cepHoil KucinoToi oT TeMieparypsl.

6. PacTBopeHue rimiiepruHa B BOjIe, B3aUMO/ICHCTBUE TIMIIepHHA ¢ ruapokcuaoM meau (11).

7. CBoiicTBa yKCYCHOU KUCIIOTBI, OOIIME CO CBOMCTBAMU MHUHEPATHHBIX KHUCIIOT.

8. BszammopeiicTBue coneil ¢ MeTaIaMU.

9. BzammopelcTBHE COJCH APYT C APYTOM.

10. Tmaponus cosei pa3IMyHOTO THIIA.

11. HcnwiTaHue pacTBOPOB KUCIOT UHAUKATOPAMH.

12. B3zaumojeicTBHE METANIOB C KUCIOTaMH.

13. BsaumogeiicTBUE KHCIOT C OKCHAAMU METAJIJIOB.

14. B3aumojeicTBHE KUCIOT C OCHOBAHUSIMHU.

15. BsaumopeicTBHE KUCIIOT C COJISIMHU.

16. HcmeiTaHue pacTBOPOB LIENOUYEH HHIMKATOPAMHU.

17. BsaumonueiicTBUE IIET0YEH C COJISIMU.

18. PaznosxeHue HEPACTBOPUMBIX OCHOBAHUM.

19. HsroroBieHue Mojemei MOIEKYJ OPraHUYECKUX BEIECTB.

20. BsaumopeiicTBre IIFOKO3bI U caxapo3sl ¢ ruapokcugom meau(ll).

21. PactBOpeHUE OEIKOB B BOJIE.

22. OOHapyxeHHe OeIIKOB B MOJIOKE M B MSICHOM OyJIbOHE.

23. Jlenaryparus pacTBopa Oeilka KypuHOTO SHIa CIUPTOM, PACTBOPAMHU COJIEH TSKEIBIX METAJIIOB

Y IIpU HarpeBaHUMU.

24. KauecTBeHHas peakiMs Ha Kpaxmal.

25. O3HakoMIIeHHE C KOJUIEKIHel 00pa3ioB HePTH U MPOAYKTOB €€ MepepadOTKH.

26. O3HaKOMJIEHHE C KOJUIEKIIUEeH KayuyKoB U 00pa3liaMu U3/1eI1i U3 PE3UHBI.

IlepeyeHb NMpakTHYECKUX PA0OT MO XUMMH
1. Pemenue skcrieprMeHTAIbHBIX 33/]a4 Ha UACHTU(DHUKALIMIO OPTaHUYECKHX > waca
COEIMHEHUI

2. [IpuroroBieHne pacTBopa 3a1aHHON KOHIICHTPAIIH 2 Jaca
3. IMomyuenue, cobnpaHue U paclio3HaBaHUE Ta30B 2 Jaca
4. PenieHne 3KCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «MeTaib» 2 Jaca
5. Pacno3naBaHue BOJOKOH U IIaCTMAcC 2 yaca
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INPUMEPHBIE TEMbI PE®EPATOB (IOKJIAOB), HTHIANBUAYAJBHBIX
INPOEKTOB
buorexHoorus u reHHas HHxxeHepus — texHosornu XXI Beka.
HanotexHosoruss Kak IPUOPUTETHOE HANpAaBICHUE PA3BUTUS HAyKd M IPOU3BOJACTBA B
Poccuiickoit denepanumn.
CoBpeMeHHbIE METO/Ibl 00€33apayKUBaHMSI BOJIBI.
A10TpOnus METAIUIOB.
Kuznp n gesrenpHocth J.M.Menpaeneena.
«[lepuoanyeckomy 3akoHy Oyayliee He TPO3UT Pa3pyIICHUEM. ..»
Cuntes 114-ro snemenTa — TpuyM(¢ pOCCUHCKUX (PU3UKOB-SICPIIUKOB.
H3oTonsl Bogopoaa.
Hcnonp30BaHne paiiOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIIAX.
PeHTreHoBCcKOE U3IIy4eHHUE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEIULIUHE.
[Inazma — yeTBEepTOE COCTOSTHUE BEILIECTBA.
AMop¢HbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBbITY.
OxpaHa OKpYyKarollel cpeibl 0T XUMUYECKOro 3arpsizHeHus. KonnuecTBeHHbIE XapaKTEpUCTHKU
3arpsI3HEHUS OKPYKAIOLEH CPEbl.
[IpumeneHnue TBep0TO U Ta3000pa3Horo okcuaa yriaeposaa (IV).
3aiuTa 030HOBOT'O 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHNUS.
I'pybonucnepcHble cUCTEMBbI, MX Kiaccu(UKalus M MCIOJIb30BaHHE B MpodeccHoHaIbHON
JeSITEIbHOCTH.
Kocmernueckue renm.
[IpumeHeHne CycleH3Hi U YMYJIbCUI B CTPOUTEIILCTBE.
MuHepalibl ¥ TOpHBIE TOPOBI KaK OCHOBA JIUTOC(EPHI.
PactBops! Bokpyr Hac. Tumnsl pacTBOpoB.
Bopa kak peareHT u cpena A XMMHUECKOT0 IIpolecca.
Kuznub u gesrenbHocTh C.AppeHuyca.
Bxuag oTedecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH JIEKTPOIUTUYECKON TUCCOLHAIINY.
YcTpaHeHue )KeCTKOCTH BOJbI HA IPOMBIIUIEHHBIX MPEANPUATHIX.
CepHast KUCIIOTa — «XJI€0 XMMUYECKON MPOMBIIIIEHHOCTH.
Vcnonp30BaHne MUHEPATIBHBIX KUCIOT HAa IPEANPHUATHIX PAa3IMYHOTO TPOQHIIs.
Oxcuapl U CONU KaK CTPOUTEIIBHBIC MaTEPHAIIBL.
Ucrtopus rumnca.
IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoroaukuii kKapOooHaT Kaiblus: B IPUPOE, B IPOMBIIUIEHHOCTH, B OBITY.
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Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryansHOoe MOAENMPOBAHUE XUMUYECKHUX ITPOLIECCOB.

DNEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACILIIABOB 3JIEKTPOIUTOB.

[IpakTHueckoe NpUMeHEHUE IEKTPoIn3a: paQUHUPOBaHHE, FAIbBAHOIUIACTUKA, TaJIbBAHOCTETHUSI.
Hcropus nosydeHust U NPOU3BOJICTBA ATFOMUHUSL.

DAEKTPOIUTUYECKOE MOTYUeHHE U pPaQUHUPOBAHUE METH.

Kuznb u pestenbHocTh [, /[9BH1.

Ponp MeTaiioB B HCTOPUM YETIOBEUYECKON LIUBUIIN3ALINH.

HcTopus oreuecTBeHHOMN uepHON MeTamyprui. COBpeMEHHOE METAJUTYPrUYECKO€e TPOU3BOJICTBO.
Hcropust OTEeYEeCTBEHHOM IBETHOM MeTalypruu. Poinbp MeTamioB W CIUIaBOB B HAy4yHO-
TEXHUYECKOM IIporpecce.

Koppo3us MeTannoB u crocoObl 3alIUThl OT KOPPO3UH.

WueptHble uiu 6;1aropoJHbIe Ta3hl.

Poxparonue conm — ranoreHsl.

Hctopus mBeACKONW CIIMYKH.

Hcropust BOSHUKHOBEHUS U Pa3BUTHS OPIrAHUYECKON XUMHUH.

Kuznub u gestenbHocts A.M.byTieposa.

Burtanusm u ero kpax.

Posb 0TeueCTBEHHBIX YYEHBIX B CTAHOBIICHUU U Pa3BUTUHA MUPOBOM OPraHUYECKOU XUMHUH.
CoBpeMeHHBIE IPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUSI.

DKOJIOTMYECKHE aCIeKThl UCIIOIb30BaHMSI YTIIEBOIOPOIHOIO CHIPBSI.

OKOHOMHMYECKHME  aCHeKThl  MEXIYHApOJHOTO  COTPYyJHHMYECTBA IO  HCIOJB30BaHUIO
YIII€BOJOPOAHOTO CHIPBSI.

Wctopusi OTKpbITHS U pa3paOOTKU Ta30BBIX W HEPTAHBIX MecTopoxaeHuid B Poccuiickoit
denepanuu.

XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOsI Oymytiasi mpodeccus.

VYT1eBOI0pOIHOE TOIIIIMBO, €70 BUbI U HA3HAYCHUE.

CuHTeTH4ecKHe KaydyKH: HCTOPUsI, MHOT0OOpa3te U MepCIeKTUBHIL.

Pe3nHoTEXHUUECKOE TPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

CBapouHO€ IPOU3BOJCTBO U POJIb XUMUHU YTIIEBOJOPOIOB B HEM.

He(pr 1 €€ TPAHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBII'OJJHOT'O MCXKAYHAPOAHOTO COTPYAHUYICCTBA.
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