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I[TOACHUTEJIbHA 3AIINCKA

[Iporpamma  oOmeoOpa3zoBarenbHoil  yueOHOM — mucummumnabl  BJ[.06  Xumus
npeqHa3HayeHa Uil M3y4YeHUS XMMHHM B  TNpo¢ecCHOHANIbHBIX  00pa3oBaTelbHBIX
opranmzanusx CIIO, peanusyroumx o00pa30BaTENbHYIO MPOrpPaMMy CPEAHErO OOLIEro
oOpa3oBanusi Ha 0a3e OCHOBHOrO  o0OmEro oOpa3oBaHHWS TpPH  TOATOTOBKE
KBaJIM(HUIIMPOBAHHBIX CIICIIMAIIMCTOB CpPEAHEro 3BeHa 1Mo crenuanbHoctd 23.02.03
Texnuueckoe 00CIyKUBAHUE U PEMOHT aBTOMOOUIILHOTO TPAHCIOPTA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanmii PI'OC COO, mpeabSBIIeMBIX K
CTPYKTYpE, COIEPKAHUIO U Pe3yJIbTaTaM OCBOCHUS ydeOHoU muciuimnabl b[.06 Xumust B
COOTBETCTBMHM ¢ PekoMeHJanusMu 10 OpraHu3aludd TOMYyYEHUsS CPEIHEero OOIIero
o0pa3oBaHMsI B IIpelelax OCBOEHHUS O0pa3oBaTENbHBIX MPOrpaMM CpEJHEro mpodec-
CHOHAJbHOI'0 00pa3oBaHus Ha 6a3e OCHOBHOI'O O0IEro oOpa3oBaHus ¢ yueToM TpeOOBaHUN
(denepanbHBIX  TOCYJapCTBEHHBIX  00pa3oBaTeNbHBIX  CTAaHJAPTOB U MOJy4aeMou
CIIEMAIbHOCTU CpefHero mpodeccHoHanbHOro obpa3oBanus (mucbMo JlemapTameHTa
roCyJIapCTBEHHOM MOMUTUKH B chepe MoAroToBku pabounx kaapos u JI1O MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue nporpammbl 5/1.06 Xumus HanpaBiieHO HA JOCTHKEHUE CIIETYOLINX

HeJIe:

t dopMupoBaHue y 00YJarOMIUXCSl YMEHUS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HA -
HUS JIJIs1 KQXKJI0T O YEJIOBEKa;

t dopMupoBaHue y 00y4aroumxcs 1eJI0CTHOrO MPeICTaBICHNUs O MUPE U POJIM XUMUHU B
CO37JaHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA; YMEHUS OOBSCHSATH
O0BEKTHI U MPOLECCHl OKPY’KAIOIIEeH J1eWCTBUTEIBHOCTU: MPUPOJHON, COLMAIBHOM,
KYJIbTYPHOM, TEXHUYECKOMN Cpeibl, — UCIONb3YS JJI 3TOr0 XMMHUYECKUE 3HAHUS;

t pa3BUTHE y OOYyYarOMMXCS yMEHHUU pa3nuuarh (aKkThl U OLEHKH, CPaBHUBATH OIE-
HOYHBIE BBIBOJIBI, BUJETh WX CBS3b C KPUTEPUSMH OICHOK U CBS3b KPHUTEPUEB C
ONpeNeNIeHHONM  cucTeMoil  1ieHHocTell, (GopMmynupoBaTb U 0OOCHOBBIBATH
COOCTBEHHYIO TIO3UIIUIO;

$ mpuobOpeTeHne OOyUYaIOMUMUCS ONBITA Pa3HOOOPA3HON NEATETbHOCTH, TO3HAHUS H
CaMOIIO3HAHUs; KIIIOYEBBIX HABBIKOB, HMMEIOIIMX YHUBEpPCAJbHOE 3HAUYCHHE JJIA
Pa3IMYHBIX BUJOB JIEATENIBHOCTU (HABBIKOB PEIICHUS MPOOJIeM, TPUHATUSL pelie HUMH,
MOUCKa, aHalu3a U 00paboTku MHPOpPMAIUU, KOMMYHHUKATUBHBIX HaBHIKOB, HABBIKOB
U3MEpPEeHUH, COTpyJHUYECTBA, OE30MacHOro OOpalleHHs C BellecTBaMU B
MTOBCEAHEBHOM KU3HU).

B nporpammy BKIIIOUEHO CcOJEp)KaHUE, HampaBJieHHOE Ha (HOPMHUPOBAHHE Y

CTYACHTOB KOMHGTGHHHﬁ, HCO6XO):[I/IMBIX Al Ka4CCTBEHHOI'0 OCBOCHHUA MNPOIrpaMMbl
IIOATOTOBKH  CII€IHall






COJIEP’K AHUE YUEBHOI TUCIIATIIIMHBI

BBeaenue

HayuyHble MeTO/bI TTO3HAHMS BEHICCTB M XUMUYCCKUX SIBJICHHHA. PoJib dKCIIepUMEHTa U TEOpUU B
XUMHH. MoJeIMpOBaHUE XUMHYECKHUX TPOIECCOB. 3HAYCHHE XMMHH MPH OCBOCHHH Tpodeccuit
CIIO u cneunansHOCcTelt CIIO TexHudyeckoro npoduiist mpoheccnoHaTbHOr0 00pa30BaHus.

1. Obwan u neopzanuueckas Xumus
1.1. OcHOBHEIE TOHATHUS U 3aKOHBI XUMUU

OcHoBHbIe NOHATHA XUMHH. BemectBo. AToM. Monekyna. XUMHUECKUI AJIEMEHT. AJIJIOTPOIUS.
IIpocteie u cioxHBIE BemecTBa. KadeCcTBEHHBI M KOJIMYECTBCHHBIM COCTAB  BEILECTB.
Xumnueckue 3Haku U popmyiil. OTHOCUTENbHBIE ATOMHAs U MOJIEKyJIsipHas Macchl. KonnyecTBo
BELIECTBA.

OcHoBHbIe 3aKO0HbI XMMHH. CTexuoMerpus. 3aKOH COXPaHEHHMS MaccChl BEIIECTB. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEIECTB MOJIEKYJISIPHOM CTPYKTYpPbI. 3aKOH ABOraJpo U CIECICTBUS U3 HETO.
PacuerHple 3azauM Ha HAXOXJACHHE OTHOCUTENIBHOM MOJEKYJIIPHOW MAcChl, OIPENCICHHE
MacCOBOM 101 XUMHUYECKHUX IJIEMEHTOB B CIIOKHOM BELIECTBE.

JemoHCcTpanuu

Mosenu aTOMOB XUMHUYECKHUX AJIEMEHTOB.

Mogenu MoNeKyJ IPOCTHIX U CIOKHBIX BEHIECTB (IIIapOCTEPKHEBBIE).

IIpopunbubie M mnpodeccMOHATIBHO 3HAYHUMbIE 3JI€MEHTbI COAEpP:KAHUA. AJUIOTPOITHBIE
MonuduKanuu yriepoaa (anmas, rpadur), kuciopoaa (KHCIOPOJ, 030H), onoBa (cepoe u Oernoe
0110B0). [ToHsATHE 0 XUMHUUYECKOU TEXHOJIOTHH, OMOTEXHOJIOTUU M HAHOTEXHOJIOTHH.

1.2. Knaccudukamus HEOpraHU4eCKuX COCTMHEHUN U UX CBOWCTBA

Kuciorel U ux cBoiicTBa. KHCIOTBI Kak AJIEKTPONUTHI, WX KIAacCHGUKAIUSA MO pPa3IHYHBIM
MpU3HaKaM. XUMHUUYECKHUE CBOMCTBA KUCIOT B CBETE TEOPUM SJIEKTPOIUTHUYECKON AUCCOLUALINU.
OCco0EHHOCTH B3aMMOJICHCTBUSI KOHIICHTPUPOBAHHOW CEPHON M A30THOM KHUCIOT C METaJJIAMH.
OCHOBHBIE CITOCOOBI TTOJTYYCHHS KUCITOTHI.

OcHoBaHusi U UX cBOiicTBa. OCHOBaHUS KaK AJICKTPOJUTHI, MX KIACCHPUKAIUS MO Pa3INIHBIM
npu3HakamM. XHMHUYECKHE CBOMCTBA OCHOBAHMM B CBETE€ TEOPUHM  DJIEKTPOJIUTUYE CKOU
nuccounanuu. Paznoxxenrne HepacTBOPUMBIX B BOAE OCHOBaHMM. OCHOBHBIE CLIOCOOBI MOTYYEHUS
OCHOBAHHII.

Coau n ux cBoiictBa. Conu Kak 31eKTposuThl. Collu cpelHUE, KUCIIbIE 1 OCHOBHbBIE. XUMUYECKUE
CBOICTBa COJIel B CBETE TEOPUU AJIEKTPOIUTHIECKON Auccoruanuu. CrocoObl MoxydeHus comneil.
IMuaponus comeil.

Oxcuasl m ux cpoiicrBa. ConeoOpasymomme u HeconeoOpasyoomue okcuabl. OCHOBHBIE,
aM(oTepHbIe W KHUCJIOTHBIE OKCHJBI. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTCMEHU OKHUCIICHUS
o0pa3yroiiero ero MeTayia. XMuMHUYECKAE CBOMCTBA OKCHIOB. [loydeHne OKCHIoB.
JlemoHcTpanuu

OOpaTuMBbIil THAPOIHU3 COJEH pa3TUYHOrO THIIA.
JlaGopaTOpHBIE OMBITHI

HcnwiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.
BzanmopeicTBre METaII0B C KHCIIOTAMH.
BzaumoneiicTBue KMCIOT C OCHOBAHUSIMH.
BzaumopeiicTBHE KMCIOT C COJISIMM.

HcnbiTanue pacTBOPOB 1IEN0YEH HHIUKATOPAMU.
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B3aumoneiicTBue mesoueil ¢ COJIIMHU.

B3aumoneiicTBre cosieil ¢ MeTallJlaMu.

B3aumoneiicTBue cosieit Apyr C APYroM.

I'mpposu3s coneit pa3nu4HOro TUIA.

Ipopuiabubie n npodecCHOHATBLHO 3HAYHMBIE YJIEeMEeHTHI coaep:kaHus. [IpaBuia pazoaBicHUSA
cepHOM KHUCHOTHI. Mcronib3oBaHWEe CEpHOW KHUCIOTHl B NMPOMBIILIEHHOCTH. EAkue menodu, ux
HCIOJIb30BaHUWE B MPOMBINIJIEHHOCTH. lamieHas W HeramieHas H3BEeCTb, MUX IPUMEHEHHE B
cTpouTenbCeTBe. [ Urc u anedacTp, TUIICOBaHUE.

[Tonsatue o pH pactBopa. KucinoTtHas, menoynas, HelTpaibHas cpea pacTBOpPOB.

1.3. [lepuoanueckuii 3akoH u Ilepuonnueckas cucteMa XuMH4ueckux 3nemeHToB 1. U.
MenneneeBa u CTpO€HUE aTOMA

IMepnoanyecknii 3axkon JI.M.MenneneeBa. Otkpbeitue J[.M.Menneneeseim Ilepronuueckoro
3akoHa. [lepnonnueckuii 3akoH B popmynuposke [[.M1.Menneneena.

[lepmoanueckass Tabiuna XUMHMUYECKMX 3JIEMEHTOB — rpaduyeckoe oOTOOpa)KeHHe Iepuo-
Jyeckoro 3akoHa. CTpyKTypa MepHondeckoil TabJuIbl: epuoabl (Majible U OOJbIINE), IPYIIIbI
(rmaBHast 1 mOOOYHAs).

Crpoenue atoma u Ilepuoamyeckuii 3akon J.M.MeHngesneeBa. ATOM — CIIOKHas 4acTHIA.
SAnpo (IpOTOHBI U HEHUTPOHBI) U AJIEKTPOHHAsE oOojyouka. M3orombl. CTpoeHUE 3IIEKTPOHHBIX
000J109€K aTOMOB 3JIEMEHTOB MaJjbIX MeprooB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YeK
aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOAOB (TIIepeXoHbIX neMeHTOB). [ToHsTHe 06 opOuTaIsIX. S-p- U
d-opOuTanu. DIeKTpOHHbIE KOH(UTYpaliy aTOMOB XU MHYECKUX AJIEMEHTOB.

CoBpemenHnas (opmymupoBka Ilepuonnueckoro 3akoHa. 3HaueHue I[lepmommueckoro 3akoHa H
Ilepnonnueckoit cucreMsl XxuMuueckux sneMeHToB [[. M. MenneneeBa 1 pa3BUTUS HAayKH U
IIOHMMAaHUs XMMHYECKOW KapTHUHBI MUpa.

JlemoHcTpanuu

Pasnmanbie popmel [lepuoamueckoil cucteMbl xumuaeckux snementoB [[.J1.MeH neneesa.
IIpodunbHbie U NPOPEeCcCHOHATBLHO 3HAYMMBIE 3JIEMEHThI COJep:KaHUA. PaguOaKTUBHOCTS.
Hcnonp30oBaHne paguoOaKTUBHBIX M30TOIOB B TEXHUYECKUX LENSAX. PEHTr€HOBCKOE M3JyYEHHE U
€ro HCIOJb30BaHWE B TEXHUKE M MeAuluHe. MoaenupoBaHHE KaK METOJ MPOTHO3HPOBAHUSA
CUTyallUM Ha IPOU3BOJCTBE.

1.4. Ctpoenue BemiecTra

HNonnasi xumuyeckass cBsi3b. KaTuoHbl, ux 00pa3oBaHME U3 aTOMOB B pe3yjbTaTe Ipoliecca
OKHCIIeHUSl. AHHOHBI, X OOpa3oBaHHWE W3 aTOMOB B pe3yjibTaTe Ipoliecca BOCCTAaHOBIICHUS.
HNonHast cBA3b KAk CBS3b MEXJY KAaTHOHAMU M aHMOHAMHM 32 CYET 3JIEKTPOCTaTUYECKOrO
nputshkenus. Knaccudukanust HOHOB: 1O cocTaBy, 3HaKy 3apsijia, HAJHYUIO THAPATHONW 000J0YKH.
HNonnble kpucrammmyeckue pemietkr. CBOMCTBA BEIIECTB C MOHHBIM THIIOM KPHCTAJUINYECKOMN
pELIETKH.

KoBajienTHass xumuueckasi cBsi3b. MexaHu3M o0pa3oBaHUs KOBAJEHTHON CBsA3U (0OMEHHBIM U
JIOHOPHO-AKIENTOPHBIN). DIeKTpooTpuUaTeIbHOCTh. KOBalleHTHBIE MOJIApHAs U HEHoJspHas
cBsizu. KpaTHOCTh KOBaJleHTHON CBSI3U. MOJEKYJISIPHBIE U aTOMHBIE KPUCTAIUIMYECKUE PEIICTKH.
CBoiicTBa BEUIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH KPHUCTAJIM YECKUMU PEIIETKAMM.
Meramiinyeckasi cBsI3b. MeTauinueckas KpUCTaJUIMYECKas pelleTka H  MeTajUlMdecKas
XUMHYECKas CBSA3b. PU3HMUYECKHUE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHHSI BellleCTB M BOJOPOJHAasl CBsi3b. [BEpIOE, XKUIKOE U Ta3z000pa3zHOe
cocTosiHus BemecTB. llepexon BemecTBa W3 OAHOIO arperaTHOroO COCTOSIHUSA B JIPyroe.
Bonopoanas cBsi3b.

Yucrbie BemecTBa U cMecu. [lonstue o cmecu BeniecTB. ['OMOreHHbBIE U TETEPOr€HHBIE CMECH.
CocraB cMeceii: 00beMHasi 1 MaccoBasi 10 KOMIIOHEHTOB CMECH, MaCcCOBAst JIOJISI TPHMECEH .
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JucnepcHbie cucreMbl. [lonstue o aucnepcHoi cucreme. /lucnepcHas (as3a u nucrnepcuoHHas
cpena. Knaccugukanus aucnepcHsix cucreM. [IoHATHE 0 KOJUIOMIHBIX CUCTEMAX.
JemoHcTpanuu

Mogenps KpucTauInyeCKOM penIeTKH XJIOPH1a HaTpHsl.

IIpopunbHbie N MPOPecCHOHAITBHO 3HAYMMbIE 3JIEMEHTHhI coaep:xkanud. [loisipHOCTH CBS3U U
noJsipHOCTh MostekyJbl. Konnencanus. Texydects. Bosronka. Kpucrammsanus. Cybmumanus u
necyonmuManvs. AHoManuu (U3MYECKUX CBOWCTB BOABL JKuakue Kpucramisl. MuHepansl U
TOpHBbIE TOPOJIBI KaK MPUPOIHBIE CMECH. DMYJIbCUU U CYCHEH3UH. 3011 (B TOM YHCIIE a3PO30JH) U
requ. Koarymsanus. Cunepesuc.

1.5. Bona. PactBopsbl. DiekTpoauTHiecKas JUCCOIHaIus

Boxa. PacrBopbl. PacrBopenme. Bona kak pacrtBoputens. PacTBOPUMOCTB  BEIIECTB.
HacplleHHbIE, HEHACBIIIEHHBIE, [TEPECHIICHHBIE PACTBOPBL. 3aBUCUMOCTbh PaCTBOPUMOCTH Tra30B,
’KMJIKOCTEH U TBEPABIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOIO BEIIECTBA.

DJIEKTPOJUTHYECKA JUCCONUANMUSA. OJEKTPOIUTBI U HEAJIEKTPOUTHL. DJIEKTPOIUTHYECKAsS
Jucconuanus. MexaHU3MBI BHGKTpOJII/ITI/ItIeCKOfI aucconuanvu il BCHICCTB €  pas3IMYHbIMUA
TUIIAMU XUMHYECKOM CBs3U. ['MOpaTMpOBAaHHBIE W HErWAPAaTUPOBAaHHbIE HMOHBI. CTENEHb 3JEK-
TponuTHYecKol auccounanuu. CuibHble U cladble 1eKTponnuThl. OCHOBHBIE MOJIOXKEHHS TEO PUU
IEKTPOIUTHUECKON ucconrany. KuciaoTbl, OCHOBaHUS U COJIM KaK AJIEKTPOJIUTHIL.
JemoHcTpanuu

PacTBOpUMOCTB BEIIECTB B BOJE.
IIpakTnueckoe 3aHsaTHe

IIpuroroBienne pacTBopa 3aJaHHOW KOHIIEHTPALIMH.

IIpopunbHbie U NMPOoPecCHOHATILHO 3HAYUMBbIe JJIEMEHTHI cojep:kaHusi. PacTBopeHue Kak
¢u3nko-xuMudecknii mpomecc. TermoBele 3PQPeKTsl TpH pacTBOpeHHH. KpHCTAIIOTHAPATHI.
Pemenue 3a1a4 Ha MaccoBYIO J10JI0 paCTBOPEHHOr 0 BenlecTBa. [IpruMeHeHne Boibl B TEXHUUECKUX
nemsx. JKecTkocTh BOJIBI U CITOCOOBI €€ ycTpaHeHHsl. MuHepaabHbIC BOJIBI.

1.6. Xumnueckue peakuuu

Knaccnpukanmsa xumu4vecKux peaknuil. Peaknuu coenuHeHMs, DPa3ioKEeHHs, 3aMELEHMS,
oomena. Karamutuueckue peakuuu. OOpatumble W HeoOpaTHMble peakiuu. ['oMoreHHele U
reTepOoreHHble Peakluu. DK30TepMUYECKHE U HHIO0TepMUUecKHe peakuuu. TerioBoit 3¢dext
XUMHUYECKUX peakuuil. TepMoxumMuyeckue ypaBHEHUS.

OKHCIUTEJIBHO-BOCCTAHOBUTEIbHBIEe  peakuuu. CreneHb okucieHus. Okuciurens W
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKHUCIeHHE. MeTo] 2JIEKTPOHHOrO OanaHca Ui COCTaBIICHUS
YPaBHEHUI OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM.

Cxopocth xuMH4ecKkux peakuuii. IIoHATHE O CKOPOCTHM XMMHYECKUX peakUuil. 3aBUCHUMOCTb
CKOPOCTH XMMMYECKUX PEAKLUH OT pazauyHbIX (PAKTOPOB: MPUPOJBI PEarupyroIinuX BeIeCcTB, UX
KOHLEHTPALIMH, TEMIIEPATYPBI, IOBEPXHOCTU COMPUKOCHOBEHMS U UCIIOJIb30 BAHUS KAaTaIU3aTOPOB.
OOparumocTh XHMHYeCKHX peakuuii. OOpatuMble U HeEOOpaTUMBbIE peaKIHH. XUMHYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHHUS.

JlemoHCcTpanuu

[TpumMepsl HEOOPATUMBIX PEAKIUH, UAYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a UITH BOIBL

MO,Z[GJIB KOJIOHHBI CHUHTC3a aMMHMaKa..

[poduibubie W mNpPodeccHOHATBHO 3HAYUMBbIE JJIeMEeHTHI cojaep:xkanusi. [lonstre 00
EKTPOIN3€E. DIEKTPOJINU3 PaACITIaBOB. DJIEKTPOJIU3 PACTBOPOB. DIJIEKTPOJIUTUYECKOE MOTYyUEHHUE



amomuHus. [lpakTnyeckoe mnpuMeHeHue siekTponn3a. [anpBaHomnactuka. ['anbBaHOCTErHs.
Pa¢unupoBaHue IBETHBIX METAJLIOB.

Karamu3. I'omoreHHble u rereporeHHble Kataius3aTopbl. IIpomoropsl. Kataimntuueckue sabl.
NHrnburopsl.

ITpon3BOACTBO aMMHUaKa: ChIpbE, aNapaTypa, Hay4yHbl€ IPUHLIUIIBI.

1.7. Metaiuibl 1 HeMeTaJuIbl

Metaniabl. OcOOEHHOCTH CTPOCHHSI aTOMOB W KpHCTaUioB. Du3nueckne CBOHCTBA METaJlIOB.
Knaccudukamuss MeTaqioB 1O pa3iIdYHBIM TNpU3HAKaM. XUMUYECKHE CBOHCTBA METAJUIOB.
DIEKTPOXUMHUUECKHH psJl HaNpsKEHUN MeTauioB. MeTamuioTepMust.

O6mue crnocoObl momydeHus MerauioB. [lonsatne o wMeramnyprun. Ilupomerammyprus,
TUJIPOMETAIUTYPIUs ¥ 3JIeKTpoMeTaiTyprusi. CrijlaBbl YEpHBIE U IIBETHBIE.

Hemeranibl. OcoGeHHOCTH CTpoeHusi aToMOB. HemeTtasisl — mpocThie BelecTBa. 3aBUCUMOCTb
CBOMCTB TaJIOTEHOB OT HX TOJOXKEHUs B Tnepuoauyeckod cucreme. OKUCIUTEIbHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAIJIOB B 3aBUCMMOCTH OT HX TOJOXKEHUS B pPALY
ANEKTPOOTPULIATEIBHOCTH.

JemoHcTpanuu

Komnnekius MeTanios.
JlaGopaTopHBIE OMBITHI

CBoiicTBa HEMETAJJIOB U METAJIIOB
[IpakTHueckue 3aHATUS

Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4.

IIpopuiabHbie U NPodecCHOHANBHO 3HAYMMBIE 3JIEMEHThI coaeps:kaHusa. Koppo3us MeTauios:
XUMUYECKas U JIEKTPOXUMHUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3HUH OT YCIOBUH OKpPYXKarolen
cpensl. Knaccudukamusi KOppo3ud MeETAIIOB MO Pa3NUYHBIM mpu3HakaMm. CrmocoObl 3amuThl
METAJIOB OT KOPPO3HH.

IIpon3BOACTBO UyryHa U CTaJIu.

[TonydyeHne HemeTauIOB (PPAKIUMOHHONW IEPEroHKOM JKUAKOrO BO3AyXa M 3JIEKTPOIM30M
PAacTBOPOB MJIM PACILIABOB MIEKTPOJIUTOB.

CunukaTHas MNPOMBINUICHHOCTD. HpOI/ISBO)ICTBO cepHoﬁ KHCJIIOTHI.

2. Oprannyeckasi XuMms

2.1. OcHOBHBIE IOHATHS OPraHUYECKON XUMHUHU U TEOPUSI CTPOCHUS
OpraHUYECKUX COEIUHECHHI

IIpeamer oprannyeckoit xumuu. [IpupogHble, UCKYCCTBEHHBIE U CHHTETUYECKUE OPra HUYECKUE
BeniectBa. CpaBHEHNE OPraHMYECKUX BEIIECTB C HEOPTraHUYECKUMH.

BaneHTHOCTb. XUMHYECKOE CTPOCHHE KaK IOPAJOK COCAMHEHHS aTOMOB B MOJIEKYJBI IIO
BAJICHTHOCTH.

Teopusi cTpoeHusi opraHu4veckux coeauHenuii A. M. BbyriaepoBa. OCHOBHbIE MOJOXKEHUS
TCOPUU XHUMHUYECKOro CTpoeHus. M3omepuss u wu3oMepbl. XuUMHYECKHe (OPMYIbl U MOJEIH
MOJICKYJI B OPraHUYE€CKOU XUMUH.

Knaccupukanus opranmdeckux BemecTB. Kiaccudukanus Belmects IO CTPOEHHUIO
YIJIEpOIHOIO CKelleTa W HaNM4uio (YHKIMOHAJIBHBIX rpynn. ['omosorn u romonorus. Havama
HomeHknatypsl IUPAC.

Kaaccupukanus peakuuii B oprannvyeckoii XumMmuu. Peakinu npucoennnenus (rupupoBaHus,

raJIOreHUPOBAHUA, TUAPOTraJIOr€HUPOBAHHS, rUpaTalyn). Peakuun OTLLEIIIEC HUS
(merunpupoBaHus, AETUAPOraloreHUpOBaHus, nerujapatauun). Peakmuun 3amemienus. Peakuun
M30MEpPU3aLUN.
JleMoHcTpanu



Mogenu MoJeKys FrOMOJIOrOB U U30MEPOB OPTraHUYECKUX COEIUHEHU.

IIpoduibHbie 1 NpodecCHOHATBLHO 3HAYMMBbIE 3JIeMeHThI cofepxkanus. [louarue o cyocrpare
U peareHTe. Peakuuu OKHCIEHUS M BOCCTAHOBJICHUS OpraHMYEecKUX BemecTB. CpaBHeHUE
KJIacCU(UKAIMU COCIMHEHUI U Kiaccu(uKalMu peakuuii B HEOPTaHWYEeCKOH M OpraHu4ecKon
XUMUHU.

2.2. YrneBonopobl U UX NPUPOJHBIE UCTOUYHUKHI

AJIKaHbI. AJIKaHBI: TOMOJIOTHYECKUI psAll, U30MEpUS U HOMEHKIATypa ajKaHOB. XUMHYECKUE
CBOWCTBAa aJIKaHOB (ME€TaHa, H5TaHAa): TOPEHME, 3aMElICHUE, pa3JIOKEHUeE, JIETUAPUPOBAHUE.
ITprMeHeHnE alkaHOB HAa OCHOBE CBOMCTB.

AJIKeHbl. DTUJICH, €ro MoJy4YeHue (IeruAprupoBaHUEM 3TaHa, JenoIMMepHu3alueil MoJITUIICHA).
'omonoruveckuii psana, H30Mepus, HOMEHKJIATypa ajKeHOB. XHMMHYECKHE CBOMCTBA OSTHJIEHA!
ropeHre, KauyecTBEHHbIE peakiuu (oOeclBeurBaHHe OPOMHONM BOJbI M pacTBOpa MepMaHraHaTta
KaJus), Tuaparanus, noaumepusanus. [Ipumenenne sTuiieHa Ha OCHOBE CBOMCTB.

Jluenbl M Kaydyku. lloHsaTHe O OQueHax Kak yIJIeBOAOPOAAX C ABYMs JBOWHBIMHU CBS3SIMH.
ConpsbkeHHble AMEHbl. XUMHMUYecKue cBoiicTBa OyragueHa-1,3 u wu3onpeHa: oOeclBEYHMBaHUE
OpOMHOI1 BOJIbI M TTOTMMEpU3AIIHs B Kayuyyku. HaTypanbHbIN U CHHTETHYECKHe KaydyKu. Pe3nHa.
AnxkuHbl. AuetusieH. XUMHYECKHE CBOICTBa alleTWUJICHA: TOpPEHHE, OOecIBeYMBaHHE OpPOMHOMN
BOZIbI, MPUCOENMHEHUI XJIOpoBOAOpoAa W rujpatauus. [IpuMeHeHue aneTwiaeHa Ha OCHOBE
CBOMCTB. MexXKIaccoBast U30Mepus € aJIKaJueHaMU.

Apenbl. benzon. Xumudeckue cBoiicTBa O€H30J7a: TOpPEHHE, pEaKUuu 3aMeleHus (ra-
JoreHupoBaHue, HuTpoBanue). [Ipumenenne 6eH30i1a Ha OCHOBE CBOMCTB.

IIpupoaHbie MCTOYHHMKH YIJ1eBOAOPOAOB. IIpuponHslii ra3: cocraB, MpUMEHEHHE B KauyecTBE
TOILJIMBA.

Hed1b. CocraB u nepepadborka Hedtr. [Teperonka Hedru. HedrenpomaykTor.

JemoHCcTpanuu

[TonydyeHue sTuUiIeHa peaklUed Aeruaparaluy 3TaHOJA, alleTWIeHa — THJIPOJIM30M KapOuzaa
KaJIBLIHSL.

IIpopunbHbie M NPOPeCcCHOHAIBHO 3HAYMMBbIE JJIeMEHTHI coaep:xkanusa. IIpasuno B. B.
MapkoBuaukoBa. Knaccudukarus n HazHaueHue kaydykoB. Kinaccudukarnus u Ha3HaYeHUE PE3UH.
BynkaHu3zanus kaydyka.

[Tonyuenue anerusneHa MUPOIM30M METaHa M KapOMAHBIM criocoOoM. Peakius moiauMepusanuu
BUHWIXJIOpUa. [TOMMBUHUIXIIOPU U €ro IpuMeHeHue. Tpumepusanus aleTuieHa B 0eH3011.
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2.4. AzoTconepaliue opranuueckue coenuHenus. [lonmumepst

Amunbl. [Tonstue 06 amuHax. AnudaTudecKkue aMHHBI, UX KJIacCH(UKAIMS U HOMEH KJIaTypa.
AHUIMH Kak opranuudeckoe ocHoBaHue. [lonyueHue anunmHa U3 HUTpoOeH3ona. Ilpumenenue
AHWJIMHA HAa OCHOBE CBOMCTB.

AMHHOKHMCJIOTBI. AMUHOKHCIOTHI Kak amdoTepHble AU(YHKIHMOHANBHBIE OpraHUYecKHe
COEIMHEHMS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aMMOJECHCTBHE C LIEI0YaMH, KUCIOTaMU U
Ipyr ¢ apyrom (peakuwmsi mojaukoHaeHcanuu). [lentuanas cBsi3p u nosmmnentuasl. [IpuMenenne
aMHUHOKHCIIOT Ha OCHOBE CBOMCTB.

Benku. [lepBuuHas, BTOpUYHasi, TPETUYHASI CTPYKTYphl OETKOB. XMMHUYECKUE CBOMCTBA OEITKOB:
TOpEeHHe, ICHATYpallsl, THIPOJIN3, [IBETHBIE peakuu. buomorndeckue QyHKIIN OSIKOB.
ITosmmmepsl. benku u nonucaxapuasl Kak OMONOIMMEPHI.

Ilnacrmacesl. [lonmyyeHne mOJMMEPOB peakUed TMOJUMEPU3AIUU ¢ TOJIMKOHJCHCAIUH.
TepMornnacTU4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu miactmacc.

BoJsiokna, ux kiaaccupukanus. [lonydenne BonokoH. OTesbHbIE TPEACTABUTENN XUMHUYECKUX
BOJIOKOH.

JemoHCcTpanuu

PacTtBOpenue n ocaxeHue OEIKoB.
[{BeTHBIE peaKIMK OENKOB.

['openue NTHYBEro Tepa U MEPCTIHOW HUTH.
JIaGopaTOpHBIE OIBITHI

PactBopenue 6eskoB B BOJIC.

Henatypanus pactBopa 0eiKa KypuHOTO silla CHUPTOM, PACTBOPAMH COJICH TSDKEJBIX METAJIOB U
MIpY HarpeBaHUMU.

[IpakTrueckue 3aHATUS

Pemenue sxcnepuMeHTaIbHBIX 337124 HA UACHTH(PUKAIIMIO OPTaHUYECKUX COSTMHEHUH.
Pacno3znaBaHue miacTMacc ¥ BOJIOKOH.

IIpopuabHbie U NpodeccHOHAIBHO 3HAYMMbIE 3J1€MEHThI COAep:KaHMs. AMU- HOKaIlpOHOBAs
kuciaoTa. KanmpoH kak mpencraBuTeNb MOJMaMUIHBIX BOJIOKOH. M croap30BaHue THAPOIN3a OEKOB
B MIPOMBIIIVICHHOCTH. [TonmuBUHUIXIIOPH, noJauTeTpadTOpITHIICH (Tedmon).
®enonodopmanpaeruanbie  miaactMaccel.  Lemmynoma.  IlpomblluieHHOE — MPOW3BOJCTBO
XUMHUYECKUX BOJIOKOH.

Tewmsl pepepaToB (AOKIAAOB), HHIANBUIYaTbHBIX POEKTOB

+H

buorexnonorus u reanas uHxxkeHepus — Texnonorun XXI Beka.

HanorexHonorus kak npuoOpUTETHOE HAMIPABICHUE PA3BUTUS HAYKU U IPOU3BOJICTBA B
Poccuiickoi @enepaunm.

CoBpemeHHbIe METObI 00€33apaKuBaHuUs BOJIBI.

AJIOTpOIHS] METaJIJIOB.

Kusznp u nesrensHoCTh . Y. Menaeneena.

«[lepuoandeckoMy 3aKOHY OyayIee He TPO3UT Pa3pyIICHUEM. ..»

Cunre3 114-ro anementa — TpuymM(@ poccCHCKUX (PU3UKOB-IAEPIIMKOB.

N3otomnsl Bogoposa.

Hcnonp30oBaHne paliOaKTUBHBIX U30TOMOB B TEXHUYECKHU X LIENSX.

PeHTreHoBCcKO€E M3IydyEeHNE U €ro UCIOJIb30BAHUE B TEXHUKE U MEJIULIHE.

[nazma — 4eTBepTOE COCTOSIHUE BEIIECTBRA.

Amop(HBIE BemecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy>Karllei cpeapl OT XUMHUECKOTro 3arps3Henus. KommuecTBeHHbIE Xa paKTePUCTHKU
3arpsA3HEHUs OKPYKAIOLIEH CpeIbl.

+H

+—H H+ H+ H+ H+ H H H+ H+ H
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+—H H H ++

H H+ + H+ H+ H+ H+ H H H H +

+

H H+ H+ H H +

t Ilpumenenue TBepAOro u razoodpasnoro okcuzaa yriepoaa (IV).
t 3ammra 030HOBOT'O 3KPaHa OT XMMHYECKOTO 3arpsi3HEHUS.

+H

JEeSTENbHOCTH.

Kocmernueckue remnu.

[IpumeHeHue cycieH3uil ¥ 3MYJIbCUN B CTPOUTEILCTBE.

MuHepaibl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JTUTOC(EPHI.

PactBOpEI BOKpYT Hac. THIIBI pacTBOPOB.

Bopa xak peareHT u cpefa 1 XMMUYECKOr o ITpoIiecca.

Kuznb n nearenbHocTh C. AppeHnyca.

Bxknazx 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUHU IJICKTPOIUTHIECKON AUCCOLUA LIUH.
YcrpaHeHue )KECTKOCTH BOJIBI HAa IIPOMBIIUIEHHBIX MPEAIPUITHSX.

CepHast KMCITOTa — «XJI€0 XMMHUYECKON MPOMBIIUIEHHOCTHY.

Hcnonp3oBaHue MUHEPAIbHBIX KHCIOT Ha MPEANPUATUAX PA3THUYHOTO PO UIIS.
OKcuibl ¥ CONM KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

Hcropus rurca.

IToBapeHHas COJIb KAK XMMHYECKOE ChIPBE.

MHoronukuii kapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peakuiuu ropeHust Ha IPOU3BOJCTBE U B OBITY.

BupryanbHoe MoaennpoBaHue XUMHUYECKUX MPOLECCOB.

DNEeKTPOJIU3 paCTBOPOB 3JIEKTPOIUTOB.

DIIEKTPOIIN3 PACILIAaBOB 3JIEKTPOJIUTOB.

[IpakTHueckoe npuMeHeHue AIEKTPoIn3a: pahuHUPOBAHNE, FaJIbBAHOIIJIACTHKA,
rajgbBaHOCTErUsl.

Hcropus monydeHns U NpoU3BOJACTBA AJTFOMUHHS.

DNEeKTPOIUTUYECKOE MOIydeHHE U papUHUPOBAHNUE METH.

Kuznb u nestenbHOCTh 1. JI3BH.

Ponp MeTaiioB B HCTOpUH YENTOBEUYECKON HUBUIM3ALMU. MICTOpHUS OTE4eCTBEHHON YEPHOU
MeTauryprui. COBpeMEHHOE METaTy pruueckoe IPOU3BOACTBO.

Hcropus oredecTBEHHOM 1IBETHON MeTaJLTyprum. Poib MeTauioB U CIIaBOB B HAYYHO-
TEXHHUYECKOM ITporpecce.

Koppo3us MeTanioB u cnocoObl 3alUTHI OT KOPPO3HH.

WuepTHBIE MM 6J1aTOPOIHBIE TA3kI.

Poxparoniye conm — rajaoreHsl.

Hcropus mBEeICKON CIIMYKHU.

Hcropust BOSHUKHOBEHMS U Pa3BUTUSL OPraHUYECKON XUMUMU.

Kuznb u nearensHocTh A. M. ByTtiieposa.

Butanusm u ero kpax.

Posb 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJIICHUM U Pa3BUTUU MUPOBOM OPraHUYECKON XUMUHU.
CoBpeMeHHbIE MTPeICTaBIEHUS O TEOPHUH XMMHYECKOI'0 CTPOEHUSI.

DKOJIOTMYECKUE ACIIEKThI UCIIOJIb30BAHUS YTIIEBOAOPOIHOIO ChIPbSL.

DKOHOMUYECKHE aCMEKThl MEXIYHAPOAHOT O COTPYIHUYECTBA 10 UCIOJIb30BAHUIO
YIJIE€BOOPOIHOTO ChIPbSI.

HcTopust oTKphITUS U pa3pabOTKU ra30BbIX U HEPTAHBIX MeCTOpOXKAeHHH B Poccuiickoit
denepanuu.

XuMUS yTIIeBOJOPOIHOTO CHIPBS M MOs Oyayimas mpodeccusi.

VYTIi1eBOJOpOAHOE TOIUIMBO, €0 BUbI M HA3HAYEHUE.

CuHTeTHYECKHE KayqyKu: UCTOPHU S, MHOT000pa3ue 1 MepCreKTUBBI.
Pe3nHOTEXHMYECKOE IPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIporpecce.
CBapo4HO€ TPOU3BOACTBO U POJIb XMMHUU YIJIE€BOJOPOJIOB B HEM.

H+ H+ 4+ 4+ 4+ 4+ 4+ H+ H+ H+ H+ H 4+ H H

He(bTI) " €€ TPAHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBII'OJHOI'O MCKAYHAPOAHOI'O COTPYJAHUYICCTB
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TEMATHUYECKOE INTAHNPOBAHUE

MakcumanbHas yyeOHas Harpys3ka oOydaromuxcst cocrasiser 117 ydacoB, B TOM
quCIe:
aynutopHasi (oOsi3aTenbHas) Harpy3ka oOOYYalolMXCsl, BKJIIOYas MPAKTUYECKUE
3aHATHS, — /8 4acos;
BHEAyJIUTOpPHAS CaMOCTOSITeNbHAs padoTa oOydaromuxcs — 39 4acos.

TemaTnueckui mjian

Buj yyeOHo# padoThI

AynuropHnble 3ausaTus. Conep:kanue KoanuecTBo yacos
o0yueHus
Beenenue 2
1. O6uias U HeopraHmyeckasi XMMusi 32
1.1. OCHOBHBIC ITOHATHUS U 3aKOHBI 2
1.2. Tlepuoanueckuii 3aKOH U 4

[lepuoauueckasi cucTeMa XuMHUYECKUX
anemeHToB JI.W. MeHneneeBa u ctpoeHue

aToMa
1.3. CtpoeHue BelniecTBa 6
1.4. Bona. PacTBOpbI. DneKTponuTH4ECKast 2
JACCOLMALINS

1.5. Knaccudukarus HeoOpraHm4ecKux 10
COCIMHECHUU U UX CBOMCTBA

1.6. Xumuyeckue peakiuuu 6
1.7. MeTanibl 1 HEMETaJIbI 2
2. Oprannveckasi XuMus 44
2.1. OcHOBHBIE MOHATUSA OPraHUYECKON 2

XUMHUHU U TCOPUS CTPOCHHUA OPraHNYCCKHUX

COeIMHEHUN

2.2. YrieBoAOpOabl U UX IPUPOIHBIE 20
UCTOYHUKU

2.3. Kucnopomoconeprkamiye 16

OPraHn4CcCKUC COCAMHCHU S

2.4. Azorconepxaliue OpraHn4ecKue 6
coenuHenus. [lomumepsl

HUroro 78

BHeayniuTopHas caMmocTosITe/IbHasi padoTa
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[ToaroroBka Kk MPakKTUYECKUM 3aHSITHUSAM,
MOJTOTOBKA BBICTYIIJICHUH 110 3a1aHHBIM
TeMam, JO0KJIaJI0B, pedeparos, 3cce, 39
WHJIUBUAYaIbHOTO MPOEKTA C

MCIOJIb30BaHUEM MH(OPMAIIMOHHBIX

TEXHOJIOTUH U JIp.

Ilpomesccymounas ammecmauyus 6 popme
oupgepenyuposannozo 3auema

Bcero 117
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MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE

Jlis peanmu3anuy mporpamMmbl YAeOHOW TUCIUILTUHBI JJOJDKHBI OBITH MPEIYCMOTPEHBI CISIYIOIIHE
[IOMEIIECHUS:
Kabuner Xumuu

O6opynoBanne yueOHOT0 KaOMHeTa:

pabouee MecTo IpernoaaBaTens;

paboyee MecTO 00yUarOIIUXCS;

HaTypaJlbHbIE 00BEKTHI, MOJEIH, TIPUOOPHI U HAOOPHI JIJIsl TOCTAHOBKH JIEMOHCTPAIMOHHOTO U
YYEHUYECKOT'0 dKCIIEPUMEHTA;

BCIIOMOTaTeNIbHOE 000PYI0BaHUE U HHCTPYKIIHH,

OoubnmoTeunblid Gpouy (yaeOHNKH, yaeOHO-MeToanaeckue komriekcesl (YMK) nnst peanuzanuu
00pa3oBaTeabHON MPOrpaMMBbI CpeiHero odiero oopasopanus B mpenenax ocsoenus [I1C3)
TaOIHIIBL:

1. PacTBOpUMOCTb XUMHYECKUX JJIEMEHTOB — 11T
2. Ilepuonnueckas cucrema xumuueckux aiemeHToB JI.1. Menneneesa — 1t
3. DNEKTPOXUMHUYECKHN P HAIIPSHKEHUM

IJIaKaThI:

1. OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM — 11T
2. lucniepcHas cucreMa — lmr
3. Kopposus meramioB — 1t
4. HaGop mopTpeToB XUMUKOB — 11T
5.MakeTbl OpraHu4ecKuX BeniecTB — 1T

CTEHBI:

1. Conepkanue caxapa B BelllecTBax — 11T
2. Butamunsbl — 11T

TexHuueckue cpercTsa o0ydeHus
1. IlepenocHast My IbTUMEMITHAS YCTAaHOBKA
2. HoytOyk

[Tomernienust uist caMOCTOSTENBHOM paboThl 00YYaIOIINXCsl, OCHAIIICHHbIE KOMITBIOTEPHOU TEXHUKOU C
BO3MO)XHOCTBIO TIOJIKJIFOYEHHUSI K HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn "VHTepHeT" M

o0ecreueHreM J0CTyIa B AIEKTPOHHYIO HH(POPMaLOHHO-00pa30BaTENbHYIO Cpeay 00pa3oBaTeIbHON
OpraHu3aIyH.

3aJbl:

- Bbubmmoreka

-UuTabHbIN 3271 C BBIXOJOM B ceThb IHTEpHET

-AKTOBBIN 3a11
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CIIUCOK JINTEPATVYPBI:
1. OpunuanbHbie M3TAHUSA
1.1 HopMaTuBHO-IPaBOBbIE JOKYMEHTbI
006 obpazoBanuu B Poccuiickoit @enepamuu http://docs.cntd.ru/document/902389617 @edepanvhutii
3axon om 29 dexabps 2012 200a Ne273-D3 (HeorpaHUYEHHBIH JOCTY)

2. Ins o0yyarommxcst

OcHoBHasi yueOHas1 IUTepaTypa

2.1.Tynukun, E. . Xumus. B 2 4. Yacts 1. OOmias u Heopranuueckas xumus : yueonuk s CI1O /
E. U. Tynukun. — 2-e u3f., ucnp. u gon. — M. : U3natensctBo IOpaiit, 2017. — 385 c. —
(ITpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-02748-8.https://biblio-
online.ru/viewer/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000

2.2. Tynukun, E. U. Xumusa. B 2 4. Yacte 2. Oprannyeckas xumus : yuebnuk ans CIIO / E. W.

TynukuH. — 2-¢ w3pd., ucnp. u jgon. — M. : MsmarensctBo IOpaiit, 2017. — 197 c. —
(ITpodeccuonansHoe obpa3oBaHue). — ISBN 978-5-534-02749-5.https://biblio-

online.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-401911

JlonoTHUTeIbHAsS YUeOHas1 JuTepaTypa

2.3. AnekcanapoBa, J. A. Xumus HeMerayuioB : ydeOHWK W mpaktukym i CIIO / D. Al
Anekcannposa, 1. . CunopoBa. — 3-e u3a., ucnp. u gon. — M. : U3garensctBo Opaiit, 2016. —
358 ¢. — (Ilpodeccuonansuoe obOpasoBanue). — ISBN 978-5-9916-9247-2.https://biblio-
online.ru/viewer/himiya-nemetallov-396268

2.4.T'abpuensan, O.C. Xumus g npodeccuii U CrenuaibHOCTeH €CTeCTBEHHOHAYYHOro IMpOQuIIs:
yueonuk / [O.C. TI'abpuensn, U.I'. Octpoymos, E.E. Octpoymoa, C.A. Cnankos]; mon pen. O.C.
["abpuensna. — 3-e usg., crep. — M.: U3narensckuit nentp «Axagemusi», 2014. — 384 c. ISBN 978-5-
4468-0623-2

3. lns mpenoaaBareJiei

3.1.Meronuka mpodeccHoHaIbHOr0 00y4YeHHs : yaeOHOe Moco0ue A CpeHEro MpodheCcCHOHATHHOTO

obpazoBanmst / B. V. baunoB [ np.] ; monm obmeit pemakumerd B. M. bnmHoBa. — Mocksa :
WznarensctBo FOpaiit, 2018. — 219 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
10202-4. — Tekcr : onektponnwni // DOBC HOpait [caiit]. — URL: https://biblio-

online.ru/bcode/429573
4. CnpaBo4Ho-0ubanorpadpuyeckue u3aaHus

41. Tapwun, A. II. Xumudeckue tepMuHbl. CroBapp : ydeOHOe T™OCOOWE [Jsl CPETHETO
npodeccuonanbHoro oopasosanus / A. I1. I'apmmn, B. B. MopkoBkuH. — 2-€ HU31., UCHP. U JOI. —
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