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IHosicHuTeIbHASA 3aNIUCKA

Hacrosmas mporpaMMa  y4eOHOM  JUCHMIUIMHBI OpPHUEHTHpPOBaHa Ha  peau3aluio
denepanbHOr0O KOMIIOHEHTa TOCYIapCTBEHHOro oOpa3zoBarenbHOro cranaapta (mamee — DI'OC)
cpenHero (TomHOTro) 0o0Imero oOpa3oBaHWs MO XMMHH Ha 0a30BOM YpPOBHE B MpEJEiNax OCHOBHOMN
00pa30BaTeNBHON TPOrPaMMBI  CPEIHETO MPOPECCHOHATBHOTO O0pa30BaHUS C YUETOM MPOGUIIL
nojiyuaeMoro npodeccuoHansHoro odpasoBanus. [Iporpamma cocTaBieHa Ha OCHOBE MPUMEPHOMN
nporpamMmbl yaeOHO# aucturinHbel «XUMUS», pazpaboTaHHON B COOTBETCTBUU ¢ PekoMeHmanusMu
Mo peanu3auu o0pa3oBaTENBHON MPOTPaAaMMBI CpelHEro (IOJIHOTO) oO0Iero oOpa3oBaHHs B
00pa3oBaTENbHBIX YUPESKACHUAX CPETHEro Mpo(ecCHOHATBPHOIO O0pa30BaHHs B COOTBETCTBUHU C
dbenepanbHbIM  0a3MCHBIM ~ y4e€OHBIM TUIAHOM W NPUMEPHBIMH  y4eOHBIMU  IUJIAHAMU  JIJISt
oOpa3zoBaTenbHbBIX yupexaeHuii Poccuiickoit @enepanuu, peaqu3yrolIMX MpoOrpaMMbl AJisi OOIIETo
obpa3oBanus (mrcbMo JlemapraMeHTa rocynapCTBEHHOW IOJNUTHUKU B cdepe MOATOTOBKH pPaboumx
kazapoB u JII10 Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259)

CopepxaHuie MPorpaMMbl HAIPaBJICHO Ha TOCTHKEHUE CISAYIOUINX LEIeH:

— OCBOCHHE 3HAHUN O XMMHMYECKOM COCTAaBIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

— OBJajJeHHe YMEHUSIMH TIPUMEHSTH TOJTY4YEeHHBIC 3HAHHUS IS OOBSICHEHHS Pa3HOOOPa3HBIX
XUMHUYECKHUX SIBICHHMH U CBOMCTB BEIIECTB, OLIEHKH POJIU XHMHU B PAa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJy4eHUH HOBBIX MaTE€PHAJIOB;

— Ppa3BUTHE MO3HABATEJIbHBIX HHTEPECOB U HHTE/LIEKTYAJIbHBIX CIHOCOOHOCTEN B Tpolecce
CaMOCTOSITENTLHOTO TIPUOOPETEHHS XWMUYECKUX 3HAaHUH C HCIOJIB30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTEPHBIX;

— BOCNUTaHHe Y0e:KIeHHOCTH ITO3UTHBHON pPOJIM XMMHHU B KH3HH COBPEMEHHOTO OOINECTBA,
HEOOXOIMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIICHUS K COOCTBEHHOMY 3/I0pOBBIO U
OKpY>Karolleu Cpere;

— mNpUMeHeHHe MOJYYEeHHBIX 3HAHUH M yMeHUH 1 0€30IacCHOTO WCIOJIh30BAHUS BEIIECTB U
MaTepuajoB B OBITY, Ha MMPOU3BOJICTBE U B CEILCKOM XO3UCTBE, JUISl PEIICHUS MPAKTUYECKUX
3a/la4 B TOBCEIHEBHOW KHU3HU, JUIS TMPEIYNPEKACHUS SBICHUM, HAHOCSIIINX BpPE. 30POBBIO
YesloBeKa U OKpY’Karollel cpefe.

[Tpu ocBoenunu cneuuanbHocTel CIIO TexHUYeckoro mpoduiast XMMUs U3ydaercsa Kak 6a3zoBas
yueOHas nucuuIUinHa B oobeMe 114 yacoB Ha mepBOM Kypce.

OcHOBY  JaHHOW TPOrpaMMBI COCTABIISIET COJEP)KaHHE, COTJIACOBAHHOE C TPeOOBaHUSIMU
(dhenepalbHOT0 KOMIIOHEHTA CTaHIapTa cpeaHero (IOJIHOT0) 001ero o0pa3oBaHus 6a30BOT0 YPOBHS.

OT60p coaepxkaHus MPOBOJUIICS Ha OCHOBE CIIEIYIOIINX BEAYIINX UACH:

— MaTepuajlbHOC €AWHCTBO BEIICCTB MPHUPOABLI U UX 'CHETUYCCKAA CBA3b,



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

— TI03HaBaeMOCTh MUPA U 3aKOHOMEPHOCTEH XMMHUYECKUX MPOILIECCOB;

— OOBsCHSIONIAS W MPOTHOZHPYIOIMIAs POJb TEOPETUUYCCKUX 3HAHHMNA IS (PAKTOIOTHYECKOTO
MaTepuaia;

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

— 3aKOHBI MPUPOJBl OOBEKTHBHBI U MO3HABAEMbI; 3HAHHWE 3aKOHOB XMMHUHU JAET BO3MOXKHOCTb
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 B3aMOCBA3aHbI: Tpe6OBaHI/I$I IMMPAKTHUKU — ABUKYILAs CHUJIa pa3BUTHA HAYKH,
yCIIEXU MPAKTUKU 00YCIOBIEHBI JOCTUKEHUSIMHI HAYKH;

— pa3BUTHE XMMHUYECKOM HAyKM M XHMH3aLUs HAPOJHOIO XO3SMCTBA CIyKaT MHTEpecaM
YyelnoBeKka W oOmiecTBa B IIEIOM, HMEIOT TyMaHUCTHYECKHI XapakTep W MPHU3BaHBI
CIOCOOCTBOBATH PEIICHUIO TIO0ATBHBIX TPOOJIEM UeTIOBEYECTRA.

[Ipy CTPYKTypHpOBaHMM COJEp’KaHUs Y4EOHON JUCUUIUIMHBI YYUThIBaldach OOBEKTHBHAS
pealbHOCTh—HEOONBIIION 00bEM YacoB, OTIYIIEHHBIX Ha W3y4eHHEe XHMHH, WU CTPEMIICHUE
MaKCHMaJbHO COOTBETCTBOBATh MJIESAM pa3BUBAIOIIEro o0yueHus. [loaToMy TeopeTndeckue BOIPOCHI
MaKCUMaJIbHO CMCHICHBI K HaYaJly U3YUCHUA JUCHUIIIIMHBI, C TEM 4TOOBI HOCJ'IG)Iy}OHII/Iﬁ q)aKTH‘IGCKI/II\/'I
MaTepraj pacCMaTPUBAJICS HA OCHOBE M3YUCHHBIX TCOPHH.

Peanuzanust neAyKTUBHOTO MOAXOAa K M3YyYEHHIO XUMHUHU CIIOCOOCTBYET Pa3BUTHUIO TaKUX
JIOTUYECKUX ONEpaliii MBIIIJICHHS], KaK aHaJN3 U CHHTE3, 0000IIeHre U KOHKPETU3allus, CpaBHEHHE U
aHAJIOTHsS, CUCTEeMATHU3AIHsl U KIIacCUPUKALIUS U JIp.

Cneumbm(a HU3y4YCHUA XUMHUHU TIpU OBJIAACHHUU HpO(i)eCCI/IﬂMI/I U CHCHUAIIBHOCTAMUAU
TEXHUYECKOTO MpOouiIs oTpakeHa B KaxIoi Teme pazaena «CoaepkaHue yueOHOM MUCIHMIUIUNHBD) B
pyopuke «[IpodunbHbie U MPOPECCHOHATBHO 3HAYUMBIC SJIEMEHTHI COACPKAHUSY. ITOT KOMIOHEHT
peanusyeTcs Mpu WHANBUAYAIBHON CaMOCTOSTENbHON paboTe obydaromuxcs (Hanucanue pedeparos,
MOATOTOBKA COOOIIEHUH, 3al[uTa MPOEKTOB), B TIPOIIecCce YIeOHOH JESITEIBHOCTH MO PYKOBOJICTBOM
npenoaaBaTeisd (BBIHOJ'IHeHI/Ie XUMHYECKOT'O OKCIICPUMEHTA — J'Ia60paT0pHBIX OIIBITOB M MPAKTHYCCKUX
paboT, pelieHne NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7ay H T.J.).

B mporpamme TeopeTHueckue CBEACHUS IOMOIHSIOTCS JIEMOHCTPALUAMH, Ja00paTOPHBIMH
OTIBITAMH U MPAKTHUYECKUMHU paboTamH.

[Ipy uM3yyeHUM XUMUHU 3HAYUTEIBHOE MECTO OTBOAMUTCA XHUMHUYECKOMY 3KcrmepuMeHTy. OH

OTKPBIBAET BO3MOKHOCTH (JOPMHUPOBATH Y CTYIEHTOB CIIELUANbHBIC TPEAMETHbIE YMEHHUS paboTaTh €



BEIIECTBAMH, BBINIOJHATH IPOCThIE XUMHMUYECKHE OMBITBL, YYUT OE30MaCHOMY M 3KOJIOTHYECKH
rpaMOTHOMY OOpaIleHHIO C BEIIECTBAMH, MaTepHallaMH U TPOIleccaMy B OBITY M Ha IPOU3BOJICTBE.

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

B mporecce m3ydeHuss XUMUM BaKHO (HOpMHUpPOBATh HH(OPMAIIMOHHYIO KOMIIETEHTHOCTD
cryaenToB. IlosToMy mpHu oOpraHM3aluMy CaMOCTOSTENBHOW pPabOThI HEOOXOAWMO aKIEHTHPOBATH
BHUMaHME 00y4aroIuXcsl Ha IOUCKe MHPOPMALIMKU B Cpe/icTBax Macc-mMeaua, VintepHere, B yueOHON 1
CIELIMAJIbHOM JIUTEpaType C COOTBETCTBYIOIUM 0(OPMIIEHUEM U IPEACTABICHUEM PE3YJIbTATOB.

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

[TporpamMma collep>KUT TeMaTHUECKHU IUIaH, OTPAXKAIOLIUI KOJIMYECTBO YacoB, BIJEIsAEMOE HA
M3y4eHHe XMMUHU IPHU OBJIAJCHUH CTYACHTAaMH NIPO(peccCuil TEXHUUYECKOro IpOopuIIs.

[TporpaMMoil IpeaycMOTpEHa CaMOCTOSATENIbHAs BHEAayIUTOpPHas pabdoTa, BKIIOYAIOIIAs
MOArOTOBKY COOOILIEeHUM, paboTa Haja JJIEKTPOHHOW Ipe3eHTalue, pabora ¢ pedeparamuy,
nabopaTopHble paboThl, CAMOCTOATENbHbBIE PAOOTHI.

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

3a4cTa.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI
Texnuveckuii npodpuab npodeccuoHaIBLHOI0 00pa3oBaHus

BBenenue

Hay4Hble MeTO/bI T0O3HAHMS BEIECTB U XUMHUYECKUX SIBJIEHUH. Poib skcniepumMeHTa u Teopun
B XUMHUH. MOAETMpPOBaHNE XUMHUYECKUX IPOLIECCOB. 3HAUCHHE XMMHUHU IPH OCBOCHHUHU MpodeccHii
CIO u cnemmansaocTer CITO Texanyeckoro npoduis npopeccuoHaIbHOro 00pa3oBaHMUs.

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

OcHoBHble TmOHATUS XuMHUU. BemectBo. AtoMm. Mornekyna. XHUMHYECKUN SJIEMEHT.
Annorponus. Ilpoctele U crnoxHble BeliecTBa. KauecTBEHHbIN M KOJIMYECTBEHHBIM COCTaB BEILECTB.
Xumuueckue 3Haku U ¢Gopmynbl. OTHOCUTENbHbIE aTOMHas M MOJEKyJspHas Macchl. KosimdecTBo
BELIECTBA.

OcHoBHble 3aKOHBl XUMHUU. CTexuomeTpus. 3aKOH COXpPaHEHHUS MacChl BELIECTB. 3aKOH
IIOCTOSIHCTBA COCTABAa BEIIECTB MOJIEKYJISIPHON CTPYKTYpbI. 3aKOH ABOIaJipo U CIEJICTBUS U3 HETro.

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

JleMoOHCTpaL U

Mogenu aToMOB XMMHYECKHX 3JIEMEHTOB. MoOJenu MOJIEKYJ MPOCTBIX U CIIOXKHBIX BELIECTB
(mrapocrepkHeBble U CTioapTa — bpurne6a). Konnekius npocTeix U ClI0XHBIX BeulecTB. HekoTopele
BelleCTBA KoiudecTBoM | Mosb. Momens MomsipHoro obobema Ta3oB. Asutorporust docdopa,
KHCIIOpO/1a, OJIOBA.

IpoduiabHbie 1 NPOPEecCHOHATBHO 3HAYUMBbIE JIEMEHThI COACPKAHMS.

AnnotponHsle MoupUKaMK yriaepoja (anmas, rpaduT), KUcaopoaa (KHMCIOpo, 030H), 0JI0Ba
(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
NEePUOINYECKOro 3akoHa. CTpyKTypa NEpUOIMYECKON TaOnMubl: nepuoabl (Mayible W OONbIINE),
rpymnmsl (TJ1aBHas ¥ 10O0YHAas).

Crtpoenue atoma u llepuoanyecknii 3axkon .. MenpaesieeBa.

AtoM — croxHas dactuma. Snapo (IpOTOHBI W HEHUTPOHBI) W DJIEKTPOHHAs 000J0YKa.
N3otonbl. CTpoeHHE 3IEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB MalbIX NepuoaoB. OcoOeHHOCTH

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



[Tonatue 06 opburanax. s-, p- u d- opOuTamu. DIEKTPOHHbIE KOHPHUTYypallUd aTOMOB XMMHUYECKHX
DJICMCHTOB.

CoBpemenHas hopmynupoBka Ilepuonnueckoro 3akona. 3Hauenue [lepuoanueckoro 3aKoHa u
[lepuonuueckoit cucrembl XumMudeckux »djeMeHToB JI.M.MenneneeBa it pa3BUTUS HAyKd U
MMOHUMAHHUS XUMUYECKON KapTUHBI MUDPA.

JleMoHCTpanuu

Paznuunbie popmer Ilepuoanueckoii cuctembl xumuueckux snementoB J{. M. Menneneesa.
Jlunamuueckue TaOMUIBI A1 MoJeaupoBaHus [lepuonuyueckol CHUCTEMbl. DJICKTpHU3aAIUs T U UX
B3aHUMOJICUCTBHUE.

JlabopaTopHblii ONbIT

MonenupoBanue noctpoeHus [lepnoanaeckoit Ta0IUIbI XUMUYECKIX YJIEMEHTOB.

[TpodunbHbIC U TPOPECCHOHAIBHO 3HAYMMBIE JIEMEHTBI COJICPKAHUS

PannoaktuBHOCTh. Mcrnosib30BaHUE paJMOAKTUBHBIX HM30TONOB B TEXHUYECKHUX IIENAX.
PentrenoBckoe u3aydeHUe M €ro UCIOJIb30BaHUE B TEXHUKE U MeAUIIMHE. MoieTupoBaHie Kak METO/
MIPOTHO3UPOBAHUS CUTYAIlMU HA TPOU3BOICTBE.

1.3. CTpoenue Bemecrsa

HonHaga xumMnueckasi CBf3b.

Karnonsl, ux oOpa3oBaHue M3 aTOMOB B pE3yJIbTaTe€ MpOIlecCa OKUCICHUS. AHUOHBI, HX
o0pa3oBaHHe M3 aTOMOB B pe3yJbTaTe MpOIecca BOCCTAHOBIEHUS. MOHHAs CBsI3b KaK CBA3b MEXIY
KaTHOHAMH U aHMOHAMHU 3a CUET JJEKTPOCTaTH4ecKoro mputsbkeHus. Kiaccudukanus MOHOB: MO
COCTaBy, 3HaKy 3apsia, HAIUYUIO TUAPATHOH 000J04Ykd. VOHHBIE KPUCTAITIMYECKHE PEIIETKU.
CBoiicTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMUYECKON PEIICTKH.

KoBajieHTHas XuMHUYeCKasl CBA3b.

Mexanu3m 00pa3oBaHUSl KOBaJEHTHOW CBsi3W (OOMEHHBII W JIOHOPHO-AaKIIEITOPHBIN).
DNeKTpoOoTpULIaTEeTbHOCTh. KOBaneHTHbIE MOMSIpPHAsT U HEMOJIsApHasl CBsi3u. KpaTHOCTh KOBaJI€HTHOM
CBA3U. MoneKynspHble M aTOMHBIE KpUCTaUIMYeckue penieTkd. CBOICTBA BEHIECTB €
MOJICKYJISPHBIMU U @TOMHBIMH KPUCTALTHYECKUMH PEIIETKAMH.

MeTauinyeckasi CBA3b.

Merannnueckasi KpUcTaUIMuecKas pelieTka 1 MeTaNInyecKast XuMuueckas cBsizb. Guznueckue
CBOICTBa METAJIJIOB.

ArperaTHbie COCTOSIHUS BellleCTB U BOJAOPOAHASI CBSI3b.

TBepmoe, kuaKoe W Ta3000pa3HOe cOCTOsHUS BemecTB. I[lepexox BemiecTBa W3 OJHOTO
arperaTHOro COCTOsIHUA B ipyroe. BompopoiHas cBs3b.

YucThle BellleCTBAa U CMECH.

[TonsiTue o cmecu BemecTB. ['oMoreHHbIe U reTeporeHnbie cMecu. CocTaB cMeceii: 00beMHas U

MaccoBas JOJIM KOMIIOHCHTOB CMCCH, MaCCOBas J0OJIA HpHMeCGfI.



JlucnepcHble CHCTEMBI.

[TonsTue o aucnepcHoii cucreme. JucnepcHas ¢asa u qucnepcuonnas cpena. Knaccuduxanms
qucnepcHbIX cucteM. [IoHsTHE 0 KOJIJIOUIHBIX CUCTEMAX.

JdemMoHCcTpauMu

Mopnens KpHUCTAJUIMYECKOM pemieTku xsopuaa Hartpus. OOpasibl MHUHEpaJOB C HOHHOU
KPUCTAIJIMYECKON PEHIETKON: KaJablUTa, TaduTa. MOoJenn KpUCTAJUIMYECKUX PEIIETOK «CYXOTO JIb/a»
(wnu #ona), anmasa, rpadura (wu kBapua). [Ipubopsl Ha xuaKux Kpuctamiax. OOpasibl pa3IndHbIX
JMCTIEPCHBIX CUCTEM: 3MYJIbCUH, CYCIIEH3UM, a’po3oiiei, reneil u 3oiseil. Koarymsnua. Cunepesuc.
Dddexr Tunnpans.

JlabopaTopHble ONBITHI

[TpuroToBneHune cycrneH3un KapOoHaTa Kaiublus B Boje. [lomydeHwe SMynbCHH MOTOPHOTO
Maciaa. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

IIpodpunabHbie N NPOPecCHOHATBLHO 3HAYUMbIE JJIEMEHTHI COICPKAHUSA

IlomsipHOCTE  CBA3M M NOJAPHOCTH MoOJeKynsl. Konaencamusa. Tekyudects. Bosroska.
Kpucrammuzanus. CyOnumanus U aecyonumanus. AHOMaTUN (pU3HUECKUX CBOWCTB BOJBI. Kuikue
KpUCTaJIbl. MUHEpaibl U TOPHBIE MOPOABI KaK MPUPOJHBIE CMECH. DOMYIbCUU U CYCIEH3UU. 301U (B
TOM uucie adpo3onu) u reau. Koarymsus. Cunepesuc.

1.4. Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS THUCCOLMAIIHSA

Bopa. PactBopsl. PacTBopenue.

Boma xak pactBopurens. PactBopuMocTs BemiecTB. HachlllleHHBIE, HEHACHIILIEHHBIE,
IIEPECHIIIEHHBIE PACTBOPHI. 3aBUCHUMOCTb PAaCTBOPUMOCTH T'a30B, JKUIAKOCTEH U TBEPABIX BEIIECTB OT
pa3anyYHbIX (PaKTOPOB.

MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKAS] JUCCOHALHS.

ONEKTPOIUTBl U HEIIEKTPOJIUTHI.  DJNEKTPOJIMTHYECKAs  Jauccouuanusd. MexaHu3Mbl
ANEKTPOJIUTUYECKON AMCCOIMAIMKM IS BEIIECTB C pPa3jMYHbBIMM TUIAMH XUMHYECKOW CBS3U.
l'unpatupoBaHHbBIE W HeruapaTHpoBaHHblE HOHBL. CTENeHb H3JIEKTPOIUTHUECKON HCCOLMALUU.
CunbHble U cinalble 31eKTpoauThl. OCHOBHBIE TOJI0KEHUSI TEOPHU IEKTPOIUTUYECKON AUCCOIMALINH.
KucnoTsl, 0CHOBaHMSI U COJIM KaK 3JIEKTPOJIUTHI.

JleMoOHCTpaLun

PacTBOprUMOCTDH BEIIECTB B BOJIE.

CobupaHue ra30B METOJIOM BBITECHEHUS BOJIBI.

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

W3roroBieHne rurcoBoi NOBS3KU.

HcnpiTaHue pacTBOPOB AJIEKTPOJIUTOB U HEAIEKTPOIUTOB HA MPEAMET AUCCOIHAIIIH.



3aBUCHMOCTh CTENEHU ANEKTPOIUTHIESCKON TUCCOIMAIIMYA YKCYCHOU KUCIIOTHI OT pa30aBIeHUS
pacTtBopa.

JIBUKE€HHE OKpALIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.

[IpuroroBineHue KECTKOH BOABI M YCTpaHeHUE ee€ KecTKocTh. MHouutel. OOpasmbl
MUHEpaIbHBIX BOJ] Pa3JIMUHOTIO HAa3HAUYCHHUSI.

IIpakTHyeckoe 3aHsATHE

IIpurorosnenue pacTBopa 3aJaHHON KOHLIEHTPALUH.

IpoduabHbie 1 NPOPEeCcCHOHATBHO 3HAYUMbIE 3JIeMEHThI COAePKAHUS

PactBopenune kak ¢usuko-xumudeckuii mpouecc. TemnoBbie 3¢ GEKTHl MpPU PACTBOPEHUH.
Kpucramnoruapatel. Pemenue 3amad Ha MacCoOBYIO JIOII0 PacTBOPEHHOro BemiecTBa. [IpuMmeHeHue
BOJIbI B TEXHUYECKUX LEIsIX. JKeCTKOCTh BOJIBI M CIIOCOOHI €¢ ycTpaHeHus. MUHepalbHbIE BOIBI.

1.5. Kinaccugukanus HeOpraHu4yecKuX coeJMHEHNH U UX CBOIiCTBA

Kucaorsl 1 ux cBoiicTea.

KHCTOTBI Kak 2JIEKTPOJIMTHI, UX KJIACCU(PUKANMSA MO PA3TUYHBIM IMPU3HAKAM. XHUMUYCCKUE
CBOMCTBA KHUCIIOT B CBETE€ TEOPHUH DJIEKTPOJIUTUYECKON aucconnanuu. OcoOEHHOCTH B3aUMOACHCTBUS
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 OCHOBaHHI. OCHOBHBIE CLIOCOOBI MOTYyYEHHSI OCHOBaHH .

Coun u uX cBOMCTBA.

Comnu kak 31ekTponauTsl. Cou CpeiHUe, KUCTbIE U OCHOBHBIE. XMMHUUYECKHE CBOMCTBA COJIEH B
CBETE TEOPUHU HIIEKTPOIUTHUECKOM quccoruanuu. CriocoObl MOTy4YeHUs CONEH.

I'upponus comnent.

Oxkcuabl U ux cBoiicrBa. CosneoOpasyromue W HecoseoOpasyromniue okcuabl. OCHOBHBIC,
ampoTepHble U KHUCJIOTHBIE OKCHJBI. 3aBUCUMOCTb XapaKTepa OKCHJA OT CTENEeHU OKHUCICHUS
o0pa3yloliero ero Metauia. XMMUYeCcKre cBoicTBa okcu0B. [lonyduenne okcuaoB.

JleMoHCTpanun

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

[Tomyuenne u cBoicTBa am@oTepHOro THIpokcuaa. HeoOpaTtumelii ruaponus Kapouaa
KajbIust. OOpaTUMBIA THIPOIIU3 COJIEH Pa3IMYHOIO THUIIA.

JlaGopaTopHble ONBITHI
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HcnbiTanue pacTBOPOB KHUCIIOT HMHIMKAaTOpaMU. B3auMoIencTBHE METauIOB C KUCIOTAMH.
BzaumogeiicTBe KHCIOT C OKCHIAMH METaIOB. B3anmMoaeHcTBHE KHCJIOT C OCHOBAHHSIMHU.
BzanmopeiicTBHE KUCIIOT C COJISIMM.

UcnpiTanue pacTBOpPOB 1IEI0YEeH HMHIAMKATOpamMu. B3anmoeicTBHE IIENO0Yel C COJISIMU.
Paznoxxenue HepacTBOpUMBIX OCHOBaHUM. B3aumopeictBue conedl ¢ Mertaiuiamu. B3anmmoneicTBre
coJieit Apyr ¢ Apyrom. I'uaponus conen pa3inuHoro TUIa.

IIpoduiabHbie 1 NPodecCHOHATBHO 3HAUMMBbIE 3JIEMEHThI COJepPKAHUS.

[IpaBuna pa3OaBiaeHUsT CEepHOM  KHUCIOTHL.  lcmonb3oBaHWE  CEPHOM  KUCIOTHI B
MPOMBIIIUIEHHOCTH. EfKkue mienoun, ux UCnoJib30BaHWE B MPOMBIIIJICHHOCTH. [allieHast U HeramieHas
W3BECTh, UX MPUMCHEHHE B CTPOUTENIbCTBE. | HIic U anedacTp, TUIICOBaHHUE.

ITonstue o pH pacrBopa. KucioTtHas, menoyHas, HeUTpajibHask cpesia pacTBOPOB.

1.6. XumMn4eckune peakmumn

Knaccupukanus XuMuyecKHX peakiuid.

Peakiiuu coenuHeHHs, pa3NOXKEHHs, 3aMmelieHus, ooOmeHa. Kartanutudeckue peakiuu.
OOpatumbie 1 HeoOpaTHMBIE peakiuu. [ OMOTEHHBIC M T€TEPOTCHHBIC PEaKIUU. JDK30TCPMUICCKHIE H
SHAOTEpPMUYECKUE peakiuu. TermioBoil apdexT xumuyecknx peakiuil. TepMoXxuMruieckue ypaBHEHU .

OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE PEAKIUH.

Crenenb okucieHnus. OKUCIMTEIbL U BOCCTAHOBJICHHE. BOoCCTaHOBUTENL U OKHCIIEHHE. MeTo
AJIEKTPOHHOTO OajaHca JJisi COCTaBJICHUS! YPaBHEHUIN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

CkopocTh XHMMYECKHUX pPeaKIuii.

[ToHsiTHE O CKOPOCTH XMUMHUYECKUX PEaKLUid. 3aBUCUMOCTh CKOPOCTH XUMUYECKHX PEAKIUN OT
pasNUYHBIX (HAKTOPOB: TPHUPOABI PEATHPYIOIIMX BEIIECTB, WX KOHIICHTPAIUH, TEMIIEpPaTypHl,
MMOBEPXHOCTU COMPUKOCHOBEHUS U UCIOJIb30BAHUS KaTaJIN3aTOPOB.

OO0paTUMOCTh XHMHYECKUX peakuuii. OO0paTumbie 1 HEOOpPATUMBbIE PEaKIHH. XHUMHUECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUS.

JleMoOHCTpaLun

[Ipumepsl HEOOpATHMBIX peaKIMi, HAYIIHX C O0O0pa3oBaHWEM OCajaKa, Tra3a WIH BOJBL.
3aBUCHMOCTh CKOPOCTH PEaKlMKM OT MPUPOJAbl pearupyrollnux BellecTB. B3anmonelicTBie pacTBOPOB
CEpHOI KHCIOTHI C pacTBOpaMHU THUOCYJIb(aTa HATPUs Pa3IHMYHON KOHIICHTPAIMH W TEeMIIepPaTypHhI.
Moienb KUIISAIIEro Cos.

3aBUCUMOCTh CKOPOCTH XHMMHYECKOW pEeakIMHM OT MPHUCYTCTBHS KaTajau3aropa Ha MpUMeEpe
pa3noKeHus: NEPOKCUAA BOJIOPOJIa C MOMOIIBIO0 TUOKCH/Ia MAapTaHIla U KaTalasbl.

Mogens anekTpoausepa.

Mogenb 3JIeKTPOJIM3HOM BaHHBI JUISl MOJYYEHUS aatoMUHUS. MoOJenb KOJOHHBI CHHTE3a
aMMHaKa.

JlabopaTopHbIe ONBITHI
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Peakuus 3amenieHuss Menu jKelne3oM B pacTBOpPE MEIHOro Kymopoca. Peakuuu, maymmue c
o0pa3oBaHHEM OCaJIKa, Ta3a WK BOBI.

3aBHMCUMOCTb CKOPOCTH B3aUMOJEHCTBUSA COJISTHONW KMCIIOTHI C METAJLIaMU OT UX IPUPOIBIL.

3aBHMCUMOCTb CKOPOCTH B3aUMOJEHCTBUS LIMHKA C COJITHOM KUCIOTOM OT €€ KOHLEHTPALUH.

3aBUCUMOCTb CKOpocTH B3auMmonelcTBus okcuzpa wmenu (II) ¢ cepHolt  kucioToir oOT
TEMIIEPATYPbI

IIpoduiabHbie U NPoecCHOHATBHO 3HAYMMBbIE 3J1eMEHThI COAePKAHUS.

[Tonatne 00  aaexkTponu3e.  DJIEKTPOIM3  paciylaBOB.  ODJEKTPOJIU3  PACTBOPOB.
ONEKTPOIUTHYECKOE  IIOJydeHue  almroMuHus.  lIpakThdeckoe  IpUMEHEHHE — DJIEKTPOJIM3a.
I'anpBanoruactuka. ["'anpBanocrerus. PadhuHupoBanne BETHBIX METAJIIOB.

Karanus. I'oMmorenssle n rereporeHHble Karanusatopsl. [Ipomoropel. Katanutuueckue sl
HNHruburops!.

ITpon3BoaCTBO aMMHUaKa: ChIpbe, annaparypa, Hay4Hble IIPUHLUIIBL.

1.7. MeTaJuibl M HeMeTaJJIbI

MertaJjisl.

OcoOeHHOCTH CTpPOEHHMsT aToMOB M KpucTamioB. Pusnyeckue CBOICTBa METaJJIOB.
Knaccudukanus MeramioB MO pa3dvMyHbIM IpU3HAKaM. XHMMHUYECKHE CBOICTBa METaLIOB.
DNEeKTPOXUMHUECKUN Psiji HApsDKEHUH MeTaiioB. MeTaminorepmust.

O6mue cnocoObl mosnydeHus wMetaioB. llonstue o wmertamnypruu. Ilupomeramnyprus,
TUIPOMETALTYPIrHs U dJeKTpoMeTaiTyprus. CIiiaBel YEpHBIE U LIBETHBIE.

Hemerajuibl.

OcoOenHocTu cTpoeHus: aToMoB. Hemeramibl — mpocThie BellecTBa. 3aBUCHMOCTb CBOMCTB
raJIoreHOB OT UX IOJIOKEHUS B Nepuoauueckoil cucreme. OKHUCIUTENbHBIE M BOCCTAHOBUTENbHbBIE
CBOMCTBAa HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOXKEHUS B PALY MIEKTPOOTPULATEIBHOCTH.

JleMoHCTpanun

Kosneknus MeTannos.

B3aumopeiicTBie MeTanIoB ¢ HeMeTalaMH (3keJie3a, IMHKA M aTIOMUHUSI C CepoM, aTFOMUHUS
¢ M0ZI0M, CypBbMBI C XJIOPOM, TOPEHUE JKEJIE3a B XJIOPE).

["'openne MeTanoB. ATIOMUHOTEPMUS.

Konneknus nHemeraminos. ['openne HemetamoB (cepbl, Gocdopa, yris). BeitecHeHue mMeHee
aKTUBHBIX TaJIOTEHOB U3 PaCTBOPOB UX CoJiel O0siee aKTUBHBIMU TaJlOr€HAMH.

Mopnens NIpOMBILUIEHHON YCTaHOBKH IS NPOM3BOJCTBA CEPHOM KHUCIOTHI. Mozenp meduu s
oOkura m3BecTHsKA. Kommeknuu NpoayKIUil CHIMKAaTHOW MpPOMBIIIIEHHOCTH (cTekna, (apdopa,
(dasHCa, IeMEHTa Pa3InYHbIX MapOK U Jp.).

JlaGopaTopHble ONBITHI

3aKaska 1 OTIYCK CTaJIH.

12



O3HaKOMJIEHHE CO CTPYKTYPaMH Ceporo U 0enoro yyryHa.

PacnioznaBanue pyn xenesa.

I[IpakTnyeckue 3aHATHS

[Toyuenue, cobupanue 1 pacrio3HaBaHue ra3oB. PelieHue sKkCriepuMeHTaIbHbIX 3a]1a4.

IIpoduabHbie 1 NPoeccCHOHATBLHO 3HAYNMBbIE 3JIEMEHThI COAePKAHUS.

Koppo3usi MeTayuioB: XUMHUYECKass U JIEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UHU
OT YCJIOBUU OKpyXkaromiei cpensl. Kiiaccupukamnus KOppo3uH METAJUIOB 10 Pa3IMYHBIM TPU3HAKAM.
Crioco0sl 3a1UThl METAILJIOB OT KOPPO3HH.

[Ipon3BOACTBO UyTr'yHa U CTaIH.

[TonryueHue HeMeTaNIOB (PPAKIMOHHOM MMEPEroHKOM MKHUAKOrO0 BO3AyXa M DIIEKTPOJIN30M
PacTBOPOB UJIU PACILIABOB 3JIEKTPOIUTOB.

CuimkaTHas IMPOMBIIIJIICHHOCTD. HpOI/ISBO,I[CTBO CCpHOﬁ KHCJIOTHI.
2. Opranuyeckasi XuMus

2.1. OcHOBHBIE IOHATHS OPraHUYECKO XMMHUH U TEOPHUS CTPOCHHUSA
OpPraHUYecKUuX COeTuHeHU

IIpeamer oprannveckoil XuMHH.

[IpuponHble, HMCKYCCTBEHHbIE M CHHTETUYECKHME oOpraHuueckue BemiecTBa. CpaBHeHUE
OpPraHUYECKUX BELIECTB ¢ HEOPraHUYECKUMH.

BaneHTHOCTE. XMMHYECKOE CTPOCHHE KaK IMOPSANOK COCAMHEHHMS aTOMOB B MOJIEKYJIBI IO
BAJICHTHOCTH.

Teopust crpoeHuss oprannyeckux coennnenuii A.M.bytiaeposa.

OcCHOBHBIE NIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTpOoeHMs. M30Mepus U n3oMmepbl. XUMUYECKUE
(opMyIIbI M MOJIENIN MOJIEKYJI B OpraHUYECKONH XUMUH.

Kaaccndukanus opranndecKkux BemecTs.

Knaccudukanus BemecTs Mo CTpOSHUIO YIJIEPOJHOTO CKElIeTa U HAIMYUIO (DYHKIMOHAIBHBIX
rpynit. I'omonoru u romonorus. Hagano nomenknarypsr [UPAC.

Kaaccndukanus peakuuii B Oprann4eckoi XuMmuu.

Peakumu mnpucoeauHeHus (THAPUPOBAHUS, TAJIOT€HUPOBAHMS, T'MJIPOrajJOreHUPOBaHUS,
ruapatanun). Peakuuu oTmiersieHust (JeTUIpUPOBAHMS, JETHAPOTaIOreHUPOBaHUS, ACTUAPATAIIH).
Peakuuu 3amenienusd. Peakium nzomepusamnmm.

JleMoHCTpanuu

Mogenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUM.

KagecTBeHHOE OOHapyeHHE yriepoja, BOAOPOAAa W XJOpa B MOJIEKYJaX OpPraHMYECKHX
COCTUHEHUM.

JlabopaTopHBIii ONBIT

N3roroBienne Moaenein MOJIEKYJ OPraHMYECKUX BEIIECTB.
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IIpopuiabHbie 1 NPOoPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAEpPKAHUS.

[Tonstue o cybcrtpare u peareHTe. Peakuuu OKHCIEHUS U BOCCTAHOBJICHUS OPraHMYECKUX
BemiecTB. CpaBHEHME KiIacCU(UKALUU COCIUHEHNH M KJIacCU(PUKALUK peakuil B HEOPraHMUeCKOW 1
OpPraHUYECKON XUMUHU.

2.2. YruieBoaopoabl M MX NPUPOHbIE HCTOYHUKH

AJIKaHBI.

AJKaHbI: TOMOJIOTUYECKHUI psAJll, U30MEPUS U HOMEHKJIATypa ajJKaHOB. XMMHYECKHE CBONCTBA
aJIKaHOB (MeTaHa, 3TaHa): TOpEHHEe, 3aMelLIeHHe, pas3lloKeHHue, Jeruapuposanue. llpumenenue
QJIKAHOB HAa OCHOBE CBOMCTB.

AJIKEHBI.

OTuieH, ero ImoJiyueHue (JIeruJpupoBaHUEM »3TaHa, JEMOJIMMEpHU3aAUel IONIUATUIICHA).
I'omostornueckuii psjg, U30Mepus, HOMEHKIATypa aJIKCHOB. XMMHUYECKUE CBOMCTBA ATHJIEHA: TOPEHUE,
KayecTBEHHbIE peakuuu (oOecrBeurBaHWe OpPOMHOM BOABI M pacTBOpa IE€pMaHraHaTa Kayus),
ruaparanus, nonumepusanus. [I[pumenenne sTuieHa Ha OCHOBE CBOMCTB.

J{ueHbl U Kay4yKH.

[TonsiTe O AMEHAX Kak yriaeBOAOPOAAaX € ABYMs IBOMHBIMU CBs3AMHU. CONpSKEHHBIE JUCHBI.
Xumuueckue cBoiictBa OyraaueHa-1,3 u u3ompeHa: oOecuBedyMBaHue OpOMHON BOAbI U
MOJIMMEpPH3aLus B Kaydykd. HaTypanbHbBIN U CUHTETHYECKUI KaydyKu. Pe3una.

AJIKMHBI.

AneruneH. XUMHUECKHE CBOICTBA alleTUJIEHA: IOpeHue, oOeclBeuMBaHHWE OpPOMHONM BOJBI,
IIPUCOCIMHEHUM XJIOpOBOAOpoAa U ruaparauus. IIpuMmeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
MexkitaccoBast H30MEPHs C AJKATUECHAMM.

ApeHbl.

benzon. Xumunueckue cBoicTBa O€H30ja: TOPEHUE, PEAKIMU 3aMelleHHsl (TaloreHupoBaHue,
HuTpoBanue). [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHMKH YIJIEBOI0PO/IO0B.

IIpupoaHsIil ra3: cocraB, IPUMEHEHHNE B KAYECTBE TOIUIMBA.

Hedts. CoctaB n nepepabotka Hedru. [leperonka negru. HerenpoayKkTsl.

JleMoHCTpanun

I'openue MeTaHa, 3THICHA, alleTUIICHA.

OTHoleHHEe MeTaHa, ATUJIEHA, alleTHieHa W OeH30jJa K pacTBOpaM MepMaHraHara Kaius U
OpoMHOM BoOjIE.

[TonydyeHue sTHIIEHA peakiMel AeruapaTaliyi 3TaHoJa, alleTHIeHAa — TUIPOJIM30M Kapouaa
KaJIbLUS.

PaznokeHne Kaydyka IpHM HarpeBaHUM, WCIHBITAHWE TPOAYKTOB pAa3JIOKEHUS Ha He-

npeaAcIbHOCTD.
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Komnexnust o6pasios Hedhtu u HedrenpoaykToB. Komnekmus «KaMeHHBIH yroib U NpoayKuus
KOKCOXMMMUYECKOTO IIPOU3BOICTBAY.

JlaGopaTopHble ONBITHI

O3HakoMJIeHHE C KOJUIeKLMeH 00pa31oB He(hTH U IPOAYKTOB ee nepepaboTku. O3HaKOMIICHHE
C KOJUIEKI[MEN KayuyyKOB U 00pa3liaMy U3JIENUNA U3 PE3UHBL.

IIpoduiabHbie U NPodecCHOHATBLHO 3HAYMMBbIE 3J1eMEHThI COAePKAHUS.

[IpaBuno B.B.MapkoBHukoBa. Knaccudukanus m HazHaueHue kaydykoB. Knaccudukanus u
Ha3Ha4YeHHUE pe3nH. Bynkanuszanus Kkaydyka.

[Tonydyenue aneruieHa NUPOIU30M MeTaHa U KapOUJHBIM criocoboM. Peakuus noaumepusanuu
BUHUIXJIopuAa. [lonuBuHuIXIopua u ero npuMernenue. Tpumepusanys aueTuieHa B 0eH3011.

[Tonsitue 06 skcTpakuuu. BoccraHoBieHHEe HUTPOOEH30J1a B aHWIMH. ['OMOJIOrHYecKuil psij
apeHoB. Tonyon. HutpoBanue toisryosa. TpoTui.

OcCHOBHBIE HalpaBJIeHUs IPOMBIIUIEHHON IIepepabOTKU IPUPOAHOTO rasa.

[omryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tpouecchl MPOMBILUIEHHON MNepepadoTku HedTu: KpeKUHr, pudopMuHr. OKTaHOBOE YHUCIIO
OEH3MHOB U LIETAHOBOE YUCIIO TU3EIbHOTO TOIJINBA.

Kokcoxumuueckoe Npou3BOACTBO U €ro MPOLYKIIHSL.

2.3. Kucaopoacoaepskaiiue opranuyeckue coeJHHeHust

CnupThbl.

[TonydyeHue sTaHoNa OpOKEHUEM TIIIOKO3bl M TMApaTalMen sTuineHa. ['MapokcuabHas rpymmna
Kak (yHkMoHaNbHas. [loHATHE O mNpenenbHBIX OJHOATOMHBIX CHUpPTaxX. XHMMHUYECKHE CBOWCTBA
JTaHOJa: B3aMMOJIEWCTBUE C HATpUEM, OOpa30BaHUE NPOCTBHIX MU CIOXKHBIX 3(QHUPOB, OKHUCICHHUE B
anpnerul. [lpuMenenue sTaHoNa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEACTBUS U1 OpraHu3Ma
4eJI0BEKA U MPEIYNPEKICHUE.

I'munepuH Kak MpeACTaBUTENb MHOIOAaTOMHBIX cHUPTOB. KauecTBeHHas peakuus Ha
MHOT0aTOMHBbI€ cupThl. [I[puMeHeHue runepuHa.

DeHo1.

dusnueckue M XMMHUYECKHE CBOMCTBa (eHona. B3auMHoe BIMAHHE aTOMOB B MOJIEKYIE
¢deHona: B3aUMOJIEMCTBUE C THAPOKCHAOM HATpUsl M a30THOM Kuciotoil. [Ipumenenue ¢eHona Ha
OCHOBE CBOWCTB.

Anbaeruasbl.

[Tonstue 06 anmpaerunax. AjibJIerugHas rpynmna kak ¢GyHKIHOHaiIbHas. Popmanbaerua U ero
CBOMCTBA: OKUCJIEHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJIIEHHE B COOTBETCTBYIOIIMNA CIUPT.
ITomyyeHue anbIeruoB OKUCIEHUEM COOTBETCTBYIOLIMX cHUpPTOB. [IpumeHeHune gopmanbaeruia Ha

OCHOBE €TI0 CBOMCTB.
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KapGoHoBbIe KHCIOTHI.

[Tonsatue o KkapOOHOBBIX KucioTax. KapOokcuinpHas rpynma Kak (yHKIHOHAJIbHAs.
I'omonoruueckuil paj NmpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIJOT. [losyueHue kapOOHOBBIX
KHUCJIOT OKHUCIIEHHMEM aJIbJETHI0B. XMMHUECKHUE CBOMCTBAa YKCYCHOM KHCIIOTBI: OOLIue CBOMCTBa ¢
MUHEpAIbHBIMUA KHCJIOTAaMH M peakius stepudukanuu. IlpumMeHeHne yKCyCHOH KHCIOTBI HAa OCHOBE
CBOMCTB. BhICIIME )KUPHBIE KUCIOTHI HA IPUMEPE MAIBMUTHHOBOU U CTEAPUHOBOM.

Choxubie 3pupbI ¥ KUPBI.

[Tonydyenue cioxHbIX 3¢(upoB peakuueil srepuduxannu. CiaoxHble d3PUpPHl B MPUPOIE, HX
3HadyeHue. [IpuMeneHue cioxXHbIX 3(PUPOB HA OCHOBE CBOUCTB.

XKupsr xak cnoxueie 3¢upbl. Knaccudukanus xupoB. XMMHUECKHE CBOHCTBA JKUPOB: TH-
POJIU3 U TUJIPUPOBAHUE KUAKUX KUPOB. [I[pruMeHenue )xupoB Ha OCHOBE CBOMCTB. Mblia.

YriieBoapbl.

YrneBoabl, UX KiaccupUKalus: MOHOcaxapuIsl (TII0K03a, PpyKTo3a), ucaxapuibl (caxaposa)
Y TIoJTUCaxapuabl (Kpaxmai U 1eJUI0103a).

['mroko3a — BEMmIECTBO C JABOMCTBEHHOW (YHKIMEH — aimbpAeruaociupT. XUMHYECKHE
CBOWCTBA IJIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJEHHE B COpPOUT, CIIUPTOBOE
Opoxxenue. IIpumeHeHune rroKo3bl HA OCHOBE CBOMCTB.

3HaueHue YIJIEBOJAOB B JKUBOM MpHUpOJAE U KHU3HU denoBeka. lloHATne o0 peakuusax
ITOJIMKOHACHCAIIMU ¥ THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUI: TIIFOK03a <> MOJIUCaXapu/l.

JleMoHCTpan U

Oxucnenue cupTa B ajabAEru.

KauecTBeHHbIE peaklli¥ HA MHOTOATOMHbBIE CITUPTHI.

PactBopumocTh (heHosla B Boje Mpu OObIYHON TemmepaType M HarpeBaHuu. KauecTBeHHbIE
peakuuu Ha (eHod.

Peakuust cepeOpstHOTO 3epKajia ajabJAeru0B U TIHOKO3BI.

OxucneHne anabJETUAOB M TIIIIOKO3Bl B KHUCIOTY C momoulbio ruapokcuaa meau (ID).
KauectBennas peakuus Ha kpaxmai. Komiekius apupHbix maces.

JlabopaTopHbIe ONBITHI

PactBopenue rnmiepuna B Bojae U B3auMmozeiictBue ¢ ruapokcugom meau (II). CpoiicTBa
YKCYCHOM KHCIIOTBI, OOIIME CO CBOWCTBAMHU MHMHEPAJIbHBIX KUCIOT. JlOKa3aTeabCTBO HEMPEAebHOTO
XapakTepa JKUJIKOro KUpa.

B3aumoneiicTBue TIOK03bI U caxapo3sl ¢ rugpokcuaom meau (II). KadectBennast peakuus 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 O0€30MacCHOCTH MpU paboTe ¢ HUM. DTUIICHIJIMKOIb U €ro MPUMEHEHUE.
TOKCHUYHOCTD STUIICHIJIMKOJIS U MpaBuila TEXHUKH 0€30MacHOCTH IpU paboTe ¢ HUM.

[Tonmyuenue ¢eHoNa W3 TPOAYKTOB KOKCOXMMHUYECKOTO TIPOM3BOJCTBA M W3 OEH30IA.
[MonmukonneHcanus Gopmanpaeruaa ¢ GeHosom B GeHoI0POPMATBICTHIHYIO CMOITY.

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 ChIpheM. CHHTETUYCCKUE
MOIOILIE CPE/ICTBA.

MonouHokucinoe OpokeHue Toko3bl. Kuciomonounbslie mpoaykTel. CHIIOCOBaHHE KOPMOB.
Hutposanue nemonossl. [Tupokcunux.

2.4. A3oTcoaep:xanue opranndeckue coequHenus. [loaumepsl

AMMHBI.

[Tonstue 06 amuHax. Anudarnyeckue aMHUHBI, UX KiIaccu(UKAIKs U HOMEHKIIATypa. AHUIUH
KaKk opraHudeckoe ocHoBaHue. [lomydenune anunmHa u3 HUTpoOeH3osa. [IpuMeHeHue aHWIMHA HA
OCHOBE CBOWCTB.

AMHHOKHCJIOTBI.

AMUHOKUCIOTHI Kak amdoTepHble TU(GYHKIMOHAIBHBIE OPraHUYeCKHE COCAMHEHMS.
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, BTOpWUYHAs, TPETUYHAS CTPYKTYphl O€IKOB. XWUMHUYECKHE CBOWCTBA OCIIKOB:
ropeHue, AeHaTypaiys, THAPOJIN3, [IBETHBIC peakiuu. buonorndeckue GyHKIUU OEIKOB.

IHonumepsl.

benku u monucaxapuabl Kak OMOMOIUMEPHI.

InacTtmaccsl.

[Tomy4yenue moMMepoB peakiyueil MoJMMepU3aIii U TMOJIMKOHICHCAIMH. TepMOTUTACTUYHBIC U
TepMOpPEAKTUBHBIE TUIacTMacchl. [IpencraBurenu 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 HanUuus (YHKIMOHAJIBHBIX TPYII B pacTBOpax aMHUHOKHUCIOT. 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.

Jenarypanus pacTtBopa Oellka KYpPHHOTO SiIla CHUPTOM, PAacTBOPAMH COJEH TSIKEIBIX
METaJUIOB U MPU HAarpPEBaHUHU.

IIpakTHyeckue 3aHATHS

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

IIpodpmiabubIE " nmpo¢eCCHOHAIBHO 3HAYMMBbIE 3JIEMEHThI CO/IEPKAHUA.
AMMHOKanpoHOBas kuciorta. KanpoH kak mpencTtaBUTeNb MOJIMAMUAHBIX BOJIOKOH. Mcronb3oBaHue
ruAponu3a OeTKoB B MPOMBINIIEHHOCTH. [lonmuBuHMIXIOpUI, monuTeTpadTOpITHIICH (TedIIoH).
®enonodopmanpaernaasie miactmaccsl. Lemnynoua. IlpomeiluieHHOE MPOU3BOJICTBO XMMHUYECKHUX

BOJIOKOH.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu copepxkaHusi 00IME00pPa30BATETHLHON y4eOHON MUCIUIUIMHBI «XUMHUS» B

npeaenax ocoeHuss OITOIT CITO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHusl MaKCUMabHasl ydeOHas

Harpys3ka CTYACHTOB cOCTaBisieT mo mnpodeccusM — 171 yac, U3 HUX aynuTopHas (oOsi3aTelbHast)

Harpyska CTyZICHTOB, BKIIIOYasi TpaKThueckue 3auatusi —114 yacoB; BHeayJUTOpHAsE CAMOCTOSITeIIbHAs

paboTa CTyIeHTOB — 56 4acoB.

TEMATHUYECKUM IJIAH

KoauuecTBO 4acoB

o0si3aTe/IbHAs
MaKCHMAJb ayIMTOpHAasi ydeOHasi
HaunmenoBanue pasjieia Hasl CaMOCTOSITE/IbHAA HArpy3Ka, B T.4.:
yeOHasA yeOHas padora
y y P Jaa0. u
HArpy3ka BCero
. NMPAaKT.
3aHATHIA N
3aHATHI
Brenenne 2 2
1. O61masi v HeopraHu4yecKasi XuMUs
1.1. OcHOBHBIE HOHATHS 1 3aKOHBI 6 2 6
1.2. Tlepuoauveckuii 3aK0H U
[leproanueckas cuctemMa XUMUYECKUX
4 2 4
anemenToB .M. Meneneena u
CTpPOEHHE aToMa
1.3. Ctpoenue BemiecTBa 9 3 9 1
1.4. Bona. PactBopbl. 9 6 9 3
DNEeKTPOIUTUYECKAS AUCCOLUAIIHS
1.5. Knaccugukanus HeopraHu4eckux
. . 10 10 10 6
COEJIMHEHMI U UX CBOMCTBA
1.6. XuMuueckue peakimu 8 5 8 1
1.7. MeTaiuiel 1 HEMETAJIJIBI 20 6 20 7
2. Opranuyeckasi XuMust
2.1. OCHOBHBIE NOHATHUS OPTAaHUYECKOU
XUMHH U TEOPUS CTPOCHMUSI 6 2 6 2
OpraHUYeCKUX COEIMHEHUN
2.2. YrneBoaopoibl U UX MPUPOJHBIE
14 10 14 3
UCTOYHUKHA
2.3. Kucnoponconepxaniue
16 7 16 12
OpPraHUYECKUE COETUHEHUS
2.4. AzoTcoaepxalue OpraHnyecKue
10 3 10 3
coenuHenus. [lomumepsl
Hroro 171 56 114 38

Bueayoumopnasa camocmoamenwvnas paboma
[ToaroTroBKa yCTHBIX BBICTYIUICHUH MO 3aJJaHHBIM TeMaM, pedepaToB, IPYIIOBBIX U MHIAUBHUIYATbHBIX
MIPOEKTOB C MCMOJIb30BaHWEM HHGOPMAIMOHHBIX TEXHOJOTHH, BBIMOJHEHUE Y4YeOHBIX 3a/JlaHui Ha
KOMITBIOTEPE M IUCTAHIIMOHHO, PELIEHUE 3a/1ay.

IIpome:xyTouyHas arTecranus B ¢popMe 1u(ppepeHIHPOBAHHOIO 3a4eTa
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TPEBOBAHMUSA K PE3YJIbTATAM OBYYEHUA
B pesynbrare u3ydenus yueOHOM JUCIUIUIMHBI «XUMUS» CTYACHT J0JDKCH

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(pOpMAaILIUY U €€ TIPEICTaBICHUS 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 XMMUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOE, OBITY U HA POU3BOJICTBE;
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OIIpeCIICHUsI BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX NPEBPAILCHUN B PA3JIUYHBIX YCIOBHIX U
OIIEHKH MX ITOCIICACTBHIA;

9KOJIOTUYECKH IPAMOTHOIO ITIOBEJCHUS B OKPYKAIOLIEH Cpelie;

OLICHKH BJIMSIHUS XMMHYECKOI'O 3arpsi3HEHHsI OKPYXKAIOLIEH Cpelpl Ha OPraHu3M 4YeJlOBEeKa U
JPYTU€ KUBbIE OPraHU3MBI;

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

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

KPUTHYECKOW OILEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(pOpMAIMM, 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. PactBopeHwme riMIepUHA B BOJIC, B3aUMOIciiCTBUE ritiieprHa ¢ Tuapokcuaom menu (11).

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

8. BszammopeiicTBue coneil ¢ MeTaIaMU.

9. BzaummopelcTBHE COJICH 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. PasnosxeHue HEpPaCTBOPUMBIX OCHOBAHUM.

19. HsroroBieHue Mojemei MOIEKYJ OPraHUYECKUX BEIECTB.

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

21. PactBOpeHUE OEIKOB B BOJIE.

22. OOHapyxeHHe OEIKOB B MOJIOKE M B MSICHOM OyJIbOHE.

23. Jlenaryparmus pacTBopa Oeiika KypruHOTO SiIa CIHPTOM, paCTBOPAMHU COJIEH TSDKEITBIX METAJUIOB

Y IIpU HarpeBaHUMU.

24. KauecTBeHHas peakiMs Ha Kpaxmal.

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

26. O3HakOMJIEHHE C KOJUIEKIIUEH KayuyKoB U 00pa3liaMu U3AeIHi U3 PE3HUHBI.

IlepeyeHb NMpakTHYECKUX PA0OT MO XUMMH
1. Pemenue skcriepuMeHTANBbHBIX 33]]a4 HAa WACHTU(UKAIIMIO OPTaHUYECKUX > waca
COETMHEHUI

2. IIpuroroBieHne pacTBopa 3a1aHHON KOHIIEHTPAIIH 2 yaca
3. Ilonyuenue, cobupaHue U pacrio3HaBaHUE Ira3oB 2 yaca
4. PenieHne 3KCIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «MeTaib» 2 Jaca
5. PacniozHaBaHue BOJIOKOH U IJIJaCTMAacC 2 Jaca
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INPUMEPHBIE TEMbI PE®EPATOB (IOKJIAOB), HTHIANBUAYAJBHBIX
INPOEKTOB
buorexHoorus u reHHas HHxxeHepus — texHosornu XXI Beka.
HanotexHosoruss Kak INPUOPUTETHOE HANpaBICHUE PAa3BUTUS HAayKd M IPOM3BOACTBA 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(¢ pOCCHUHCKUX (PU3UKOB-SICPIIUKOB.
H3oTonsl Bogopoaa.
Hcnonp30BaHne paiiOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIIAX.
PeHTreHoBCcKOE U3IIy4eHHUE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEIULIUHE.
[Inazma — yeTBEepTOE COCTOSTHUE BEILIECTBA.
AMopHbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.
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'pyboaucnepcHble CHUCTEMBI, MX KiIaccH(UKalus M MCIOJIb30BaHHE B MpodeccHoHaNbHON
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 Al XMMHUECKOT0 poliecca.
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 MUHEPATbHBIX KUCIOT HA MPEANPHUITUAX PA3IUYHOTO MPOdUIIs.
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.

BupryansHoe MOAENMPOBAHNE XUMUUYECKHUX IIPOLIECCOB.

DNEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACILIIABOB 3JIEKTPOIUTOB.

[IpakTHueckoe NpUMeHEHUE IEKTPoIn3a: paQUHUPOBaHHE, FAIbBAHOIUIACTUKA, TaJIbBAHOCTETHUSI.
Hcropus nosydeHHst U NPOU3BOJICTBA ATFOMUHUS.

DAEKTPOIUTUYECKOE MOTYUeHHE U papUHUPOBAHUE METH.

Kuznb u pestenbHocTh [, /[9BH1.

Ponp MeTaiioB B HCTOPUM YETIOBEUYECKON LIUBUIIN3ALINH.

HcTopus oreuecTBeHHOMN uepHON MeTamyprui. COBpeMEHHOE METAJUTYPrUYECKO€e TPOU3BOJICTBO.
Hcropust OTEeUeCTBEHHOM I1BETHOM MeTaulyprud. Pojib MeTauioB M 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.

Kuznb u gesrenbHocth 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.

OKOHOMHMYECKHE  aCHeKThl  MEXIYHApOJHOTO  COTPYJIHMYECTBA IO  HMCHOJIb30BAaHUIO
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 HA3HAYEHUE.

CuHTeTHYecKHe KaydyKH: HCTOPUSI, MHOTOOOpa3He U MePCIEeKTUBHI.

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

CBapouHO€ IPOU3BOJCTBO U POJIb XUMUHU YTIIEBOJOPOIOB B HEM.

He(pr " €€ TPAHCIIOPTHPOBKA KAK OCHOBA B3AUMOBBIT'OAHOT'O MCKAYHAPOAHOI'O COTPYAHUYICCTBA.
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