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I[MosicHUTeIbHAA 3aNMUCKA

[Iporpamma 3JI€eKTUBHOrO Kypca NpeaHasHaueHa i oOydaromuxcs 11 kimaccoB u
paccuntana Ha 34 waca. CopepkaHue Kypca COOTBETCTBYET HOPMAaTHBHBIM
nokyMeHTaM EI'D u cooTHeceHo ¢ TpeOOoBaHUSMU rOCyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa K TOATOTOBKE BBIMYCKHUKOB CpeAHEH OOIIed IIKOIbl. DJIEKTUBHBIM Kypc
MO3BOJIUT BOCIIOJIHUTH MpPOOENbl B 3HAHUAX YYallUXCS U HayaTh LEJICHANpaBICHHYIO
IIOATOTOBKY K CJlady€ UTOTOBOTr'0 3K3aMEHa IO XMMUH.

Boibop TeMm, u3ydaemblX B paMKaxX JQHHOTO OJJIEKTUBHOTO Kypca, CBf3aH C
BEIYIIMMHU pa3lielaMi IIKOJbHOTO Kypca XUMHH, NPEICTAaBICHHBIMU B KOHTPOJIBHO-
W3MEPUTENIbHBIX Matepuanax s npoeaeHus EI'D. Coaepxkainecss B Kypce pacyeTHbIE
3a/lauyd Pa3IUYHOTO YPOBHS CJIOXKHOCTH (0a30BOTO, MOBBIIMIEHHOTO W BBICOKOTO) HE
BbIJICJIEHBl B OTHENbHBIA pa3fen, a BKIIOYEHbl B KOHTPOJIbHBIE H3MEPHUTENIbHbIE
MaTepHalibl COOTBETCTBYIOIIMX TeM. [Ipu HU3yuyeHuu 3JeKTUBHOIO Kypca peKOMEHAyeTCs
oOpatuth 0c000€ BHHMAaHHE Ha T€ DBJIEMEHTHI COJEp)KaHUS, YCBOCHHE KOTOPBIX, KakK
MTOKAa3bIBAIOT pe3yJbTaThl EI'D, TpaMIMOHHO BBI3BIBAET 3aTpyAHEHUs y ydanuxcs. K ux
YHUCIy OTHOCATCA TIOHSATUSA: «CKOPOCTh XUMHUYECKHUX PpEeaKIHil», «XUMHUECKOe
PaBHOBECHUE», «THUAPOJIM3 COJIEH», «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN,
«QIEKTPOIU3», «XUMHUYECKHE CBOMCTBA M CMOCOOBI MOJYYEHHS] OCHOBHBIX KIIACCOB
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB», (TCHETHYECKas CBSA3b MEXIY KJIacCaMH
HEOPraHMYECKUX UM OPraHMYECKHX BemecTB». OmpeneseHHble TPYIHOCTH BO3HHUKAKOT Y
IIKOJIbHUKOB TaKXe NpHU PpEHIeHUH pPacyeTHBIX 3a7ad, OCOOCHHO BBICOKOTO YpPOBHS
CJI0’)KHOCTH.

Llenv kypca:
e IloaroroBka yuamuxcs k cnaue EI'D nmo xumum.

e @dopmupoBaHue 0a30BbIX YMEHMH, HEOOXOJUMBIX Ui MPOJOKECHHUS
oOpa3oBaHus U IpodhecCuOHAIBHON JesITeIbHOCTH.

3aoauu kypca:

o [loBTOpUTH, cUCTEMATH3UPOBATh U OOOOIIMTH OCHOBHBIC TEOPETHUCCKUE
BOTIPOCHI Kypca XUMUH.

e Pa3Burh yMEHHsS BBIICNATH TJIABHOE, YCTAHABIMBATh  TPUYHHHO-
CJICJICTBCHHBIC CBSI3U, B3AUMOCBSI3HM COCTaBa, CTPOCHHUS U CBOWCTB BEIIICCTB.

e CdopmMupoBaTh YMEHHUS MPAKTUYECKU MPUMEHSTD MTOJIYYCHHbBIE 3HAHUSI.

e CdopmupoBaTh yMeHHUS pabOTaTh C PA3IUYHBIMU THUIAMH  TECTOBBIX
3aJaHMid, 3aMoJHATH OJaHKK OTBETOB, IUIAHUPOBATH BpEeMs pPaOOTHI Haj
pa3IMYHBIMU YaCTSIMH dK3aMeHa.

I[lnanupyeMblie BoCIMTATEIbHBIE Pe3yIbTAThI

[Iimanupyemsbie pe3ynbTaTbl BOCIUTAHMS HALIEJIICHBI HA IEPCIIEKTUBY PA3BUTHUS U
CTaHOBJICHUS TUYHOCTHU O0yUaronierocs. Pe3ynbTaThl JOCTHIKEHUS 1IENH, PEIICHUS 3a/1a4
BOCIIUTAHUS JaHbl B (POpMeE 1IeNIeBBIX OPUEHTHPOB.

[eneBbiec OPUEHTUPHI PE3YJIbTATOB BOCITUTAHUSHA YPOBHE CPETHETO OOIIETO
oOpa3oBaHus

I'paxxnanckoe



OcCoO3HaHHO BBIPAKAIOIIMNA CBOIO POCCUHCKYIO TPa)XJaHCKYI0 HJIEHTUYHOCTH B
COBPEMEHHOM MHUPOBOM COOOILIECTBE.

CozHaromuii cBoe €IMHCTBO € HapojgoMm Poccun, ¢ Poccuiickum rocyaapcTBom,
OTBETCTBEHHOCTD 3a PAa3BUTHE CTPAHBI.

[IposiBAsitOIIMI TOTOBHOCTH K 3amuTe POIHHBI.

[TarpnoTnyeckoe

BrIpaxaromuii CBOI0 STHOKYJIBTYPHYIO UICHTUYHOCTD, IEMOHCTPUPYIOIINI
MIPUBEPKEHHOCTh K POJHON KyJIbType Ha OCHOBE JIFOOBH K CBOEMY HapOJly, 3HAHUS €T0
UCTOPUU U KYJIbTYPBL.

Cosznaromuii ce0st TaTpUOTOM CBOETO Hapoja U Hapoaa Poccuu B menom.

[TposBasArOIMINIA IEATENBHOE IECHHOCTHOE OTHOLICHUE K UCTOPUYECKOMY U KYJBTYPHOMY
HAaCJIEQUI0 CBOETO U IPYTUX HaponoB Poccun, K HalMOHAJIBHBIM CUMBOJIAM, ITpa3/IHUKaM,
MaMsATHUKaM, TPAJAULIMSIM HapOA0B, MPOKUBAIOIINUX B pOJHOU cTpaHe — Poccum.

JIyXOBHO-HPaBCTBEHHOE

[IposiBisirominii MPUBEP>KEHHOCTh TPAAULIMOHHBIM J1yXOBHO-HPABCTBEHHBIM LIEHHOCTSIM,
KyJIbType HaponoB Poccun.

JIeMCTBYIOIIMI 1 OLIEHUBAIOLINN CBOE MTOBEJACHUE U MOCTYIIKH, IIOBEJICHUE U TIOCTYIIKU
JIPYTUX JIOAEH C MO3UIMNA TPAJULIMOHHBIX POCCUUCKHUX JYXOBHO-HPABCTBEHHBIX,
COLMOKYJIbTYPHBIX IEHHOCTEW U HOPM C YUETOM OCO3HAHMS MMOCIEACTBUNA MTOCTYIIKOB.
Co3Haronui U IesITeNbHO BhIpa)KalONIUi MOHUMAHKUE IIEHHOCTH KaXK/I0M YEJI0BEUECKON
JUYHOCTH, CBOOOIBI MUPOBO33PEHYECKOTO BHIOOPA, CAMOOTIPE/IEICHHUS, OTHOIICHUS K
PEJINTUU U PEJTUTUO3HOM MPUHAJIIC)KHOCTH YEIOBEKA.

DCcTEeETUYECKOE

3HAIOIIMK M YBOKAIOUIUH XYJ0KECTBEHHOE TBOPUYECTBO CBOETO HAPO/Ia.
KpuTndecku OICHUBAIONIUN U JCATEIBHO MPOSIBIISIONINN TOHMMAaHHE 3MOIMOHAILHOTO
BO3JICHCTBUS UCKYCCTBA, €T0 BIIMSHHS HA AYIICBHOC COCTOSHUE M MTOBEIACHUE JTIOJICH.
Bripakaroruii MOHUMaHUE [ICHHOCTH OTEUECTBEHHOTO M MHPOBOTO XYA0KECTBEHHOTO
HaCJIeIUs, POJIM HAPOJHBIX TPAJAMIIMKA U HAPOIHOTO TBOPUYESCTBA B UCKYCCTBE.
duznueckoe

[ToHMMaIOIIHMI ¥ BRIPAXKAIOIIMIA B IPAKTHYECKON JACATCIIBHOCTH IIEHHOCTD KU3HH,
3I0pPOBbS M 0€30IaCHOCTH, 3HAYCHUE JIMYHBIX YCHIIMKA B COXpPAHEHUHU U YKPEILICHUU
CBOECTO 3JI0POBbBS, 3I0POBbSI IPYTUX JIIOJICH.

Bripakaroruii Ha IpaKTUKE YCTAaHOBKY Ha 3JI0POBBIH 00pa3 KM3HHU, CTPEMJICHUE K
(U3HYECKOMY CaMOCOBEPIIICHCTBOBAHMIO, COOJIIOIAIOIINN U MPOIIaraHAMPyFOIIHA
0€30IacHBII ¥ 3J0OPOBBINA 00pa3 KU3HH.

CoOluroqaromuii mpaBwiIa JXYHON M 00IECTBEHHON 0€30MaCHOCTH, B TOM YHCIIC
6e301MacHOro MoBEACHNUS B MHPOPMAIIMOHHOM cpejie.

TpynoBoe

YBaxarouuit Tpya, pe3yibTaThl TpyAa, TPYIOBYIO COOCTBEHHOCTh, MaTepUaIbHbIC
PECYPCHI U CPEJICTBA CBOU U IPYTHX JIOACH, TPYIOBBIE U MpodeccrHoHaIbHbIe
JOCTHKEHUSI CBOMX 3EMIISIKOB, MX COIIMAILHO 3HAYMMBIN BKJIA]l B PA3BUTHE CBOETO
TIOCEJICHUsI, Kpast, CTPaHBbl.

OpureHTHpOBaHHBIN Ha OCO3HAHHBIN BHIOOD chephl TPYAOBOM, MPodhecCHOHATHHON
JIESITEIIBHOCTU B POCCUKMCKOM OOIIECTBE C yUYETOM JIMYHBIX )KU3HCHHBIX TIAHOB,
noTpeOHOCTEN CBOEH CeMbH, OOIIECTBA.

DKOJIOTMYECKOe



Brlpakaromuii 1 JEMOHCTPUPYIOLUI ChOPMUPOBAHHOCTD SKOJIOTMYECKON KyJIbTYphI Ha
OCHOBE ITIOHUMAaHUs BIMSHUSA COLMATIBHO-DKOHOMUYECKUX IIPOLIECCOB HA OKPYIKAOIIYIO
IIPUPOJIHYIO CpELdy.

[Tpumensromuid 3HaHUS CONMAIBHBIX U €CTECTBEHHBIX HAYK ISl PEICHHUS 33/1a4 110
OXpaHE OKPY>KAIOILIECH CPEIbI.

ITo3naBarenpHOE

JlesiTenbHO BBIpAKAIOIINI MO3HABATENIbHBIC HHTEPECHI B Pa3HBIX MPEAMETHBIX 00JIaCTAX
C y4E€TOM CBOMX CITIOCOOHOCTEH, TOCTUKEHUH.

Ob6nagaroniuii NpeacTaBiICHUEM O HAyYHOM KapTHHE MHUpa C yY€TOM COBPEMEHHBIX
JTOCTI>KEHUIM HAYyKW U TEXHUKH, TOCTOBEPHON HAy4YHOU MH(OpPMAILIUK, OTKPBITUIX
MHPOBOM U OTE€YECTBEHHON HAyKH.

Pa3zBuBaromuii 1 MpUMEHSIONNNA HaBBIKK HAOJIIOICHHH, HAKOTUUICHUSI U CUCTEMaTU3alluH
(haKTOB, OCMBICIICHHUS OTBITA B €CTECTBEHHOHAYUYHON W TyMaHUTAPHOM 001acTIX
ITO3HAHMS, UCCIIEA0BATENBCKON AEATEIbHOCTH.

Paznea |I. COAEP’)KAHUE JJIEKTUBHOI'O KYPCA

«OCHOBHBIE BONIPOCHI XUMH I
(Xumus. 11 knacc)

CTpyKTYypa KOHTPOJIbHO-U3MepHUTEIbHBbIX MaTepuaioB EI'D mo xumuu (1 yac).

Cnemudukarmus EI'D mo xumun 2024 r. [1nan sk3ameHannonHoi padotel EI'D mo
xumun 2024 r. (ITPUJIOXKXEHUE k cnemudukanuu). Komudukatop s1eMeHTOB
comepxkanus mo xumuu s coctaBienuss KMo EI'D 2024 r. KouTpoibHO-
U3MEepUTENbHbIE MaTepuaibl Mo xumMun 2023 r. (aHaTU3 TUITHYHBIX OIIUOOK).

Tema 1. Teopernuyeckune ocHoBbI XumMun. Oomasi xumus (8 yacon)

1.1. Xumuueckuii snemenm

CoBpemeHHBIE TMpelACTaBleHUsT O CTpoeHun aroma. CTpoeHHe >SIEKTPOHHBIX
000JI04YeK aTOMOB DJJIEMCHTOB IEPBBIX YETHIPEX MEPUOJOB: S-, P- U 0-3JIEMEHTHI
OnexTpoHHas koHpuUrypanus aroma. OCHOBHOE U BO30Yk/IEHHOE COCTOSTHUE aTOMOB.
[leproguueckuii 3akOH U TEpUOJMYECKasl cHUCTeMa XHUMHUYecKux »siaemeHToB JI.U.
MenpeneeBa. Paguycbl aTOMOB, WX MEPUOAUYECKUE U3MEHEHHSI B CUCTEME XUMUYECKUX
AJIEMEHTOB. 3aKOHOMEPHOCTH W3MEHEHHsSI XUMUYECKUX CBOWCTB DJIEMEHTOB M UX
COeIMHEHUH 10 nepuoiaM u rpynnam. [loHaTue o paTuoakTUBHOCTH.

1.2. Xumuueckan ceaszv u cmpoenue geujecmea

KoBanenTHass xumuueckasi CBsi3b, €¢ Pa3sHOBUIHOCTH (TOJIApHAST U HEMOJSpHAs),
MEXaHU3Mbl 00pa3oBaHUs. XapaKTEPUCTUKH KOBAJICHTHOW CBS3U (AJMHA W DHEPrUs
cBs3u). MoHHas cBsi3b. Metaimuueckast cBa3b. BogopoaHas cBs3b.



DIEeKTPOOTpULIATENHHOCTh. CTETIEHh OKUCIICHUS U BaJICHTHOCTh XUMUUYECKHUX 3JIEMEHTOB.
BemectBa MONEKYISIPHOTO W HEMOJIEKYJISPHOTO CTPOCHUS. 3aBUCUMOCTH CBOMCTB
BEILIECTB OT OCOOCHHOCTEN X KPUCTAITMYECKON PEIIETKH.

1.3. Xumuueckue peaxyuu

1.3.1. Xumuueckas xunemuxa

Krnaccudukanus xumudeckux peakuui. TermoBoil 3(HeKT XMMUYECKONW peakiuu.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTb pEakIMH, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX
(hakTOpOB.

OOparumbie 1 HEOOpAaTUMbIE XUMHUYECKHE PEaKIMH. XHUMHUUYECKOE pPaBHOBECHE.
CMmenieHne XUMHYECKOTO paBHOBECHUS MO/ ICMCTBUEM PA3IUYHBIX (DAKTOPOB.

1.3.2. Teopus snexmponumuueckou ouccoyuayuu

DIEKTPOIUTUYECKAS AUCCOIMAIIUS DIIEKTPOIUTOB B BOAHBIX pacTBopax. CUllbHbBIE U
ciabble IEKTPOJIUTHI. Peakiiuu noHHOTO 0OMeHa.

XapakTepHble XHMHYECKHE CBOMCTBAa OKCHUJIOB: OCHOBHBIX, aM(DOTEpHBIX,
KHUCIIOTHBIX. XapaKTepHble XUMHUYECKHME CBOMCTBA OCHOBaHMM U  aM@OTEpHBIX
TUAPOKCHUJIOB. XapaKTepHbIE XUMUYECKHE CBOMCTBA KUCIOT. XapaKTePUCTHKA OCHOBHBIX
KJIaCCOB HEOPTaHWYECKUX COCAMHEHUN C TO3MIIMH TEOPUM DIEKTPOTUTHUICCKOMN
muccormaruu (TI]1).

XapakTepHble XUMHUYECKHE CBOWCTBA COJICH: CpPEIHUX, KHCIBIX, OCHOBHBIX;

KOMITJIEKCHBIX (Ha MpUMEpe COSAMHEHUN aTlOMUHHS W LHUHKA). ['uaponu3 come.

Cpena BOAHBIX pACTBOPOB: KHUCJAs, HEWUTpalbHas, uIeao4Hass. BomopoaHblil

nokazarens (pH). Unaukaropsl. OnpeneneHue xapakrepa cpesibl BOJAHBIX pacTBOPOB
BEILECTB.

1.3.3. Oxucrumenvrno-eoccmanosumenvHvie peakyuu.

Peakuuu  OKMCIMTENbHO-BOCCTAHOBUTENBHBIE, UX Kilaccupukauus Kopposus
METAJJIOB M CIMOCOOBI 3aIUTHI OT Hee. DJIEKTPOJIU3 paciulaBOB M PacTBOPOB (coleid,
miesnoueld, Kucior). Peakuuu, MOATBEPX AAIOIINE B3aUMOCBS3b PA3IUYHBIX KJIACCOB
HEOPTraHWYECKUX COETMHEHUM.

1.4. Pewenue mpenuposounvix 3aoau no meme: «Teopemuueckue o0cHoewl
xumuu. Oowasn xumua»y (no mamepuanam KHMoe EI'J)

Brluuciaenue Maccbl paCTBOPEHHOTO BEIIECTBA, COAEPMKAILIETOCSd B ONPEAEICHHON
Macce pacTBopa ¢ M3BECTHOM MaccoBOM Joieil. PacueTsl: 00beMHBIX OTHOLIEHUH Ta30B
MIPU XUMUYECKUX peakuusix. PacueTsl: TerioBoro s dexra peakuun. PacueTs: MaccoBoi
JI0THU (MacChl) XUMUYECKOTO COSIMHEHUS B CMECH.

Hanncanue ypaBHEHMI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN, pacCTaHOBKA
KO2(DPHUITMEHTOB METOJIOM AJICKTPOHHOTO OajlaHca.

Tema 2. Heopranuueckas xumus (10 gacoB)

2.1. Xapakmepucmuka memannoe 21aéHbix NOOZPYNN U UX COCOUHEHUIL

OO6mias xapakTepucTuka MeTauioB riaaBHeix noarpynn I-III rpynm B cBsizu ¢ ux
MOJIO)KCHUEM B MEPUOJUUYECKON cucteMe Xxumuueckux snemeHToB JI.UM. MenneneeBa u
0COOEHHOCTH CTPOCHHS UX aTOMOB.

XapakTepHble XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB U COCAMHEHUN METAJJIOB -
LIEJI0OYHBIX, IIETOYHO3EMENbHBIX, ATTFOMUHUSL.

2.2. Xapakmepucmuka HeMemasiioe 2j1a6HbIX NOOZPYRN U UX COCOUHEHUIL

OOmras xapakTepucTuka HeMeTayuioB riaaBHbIX noarpynn |V-VII rpynm B cBsi3u ¢
UX TOJOXEHUEM B MEPUOAUYECKON CUCTEME XMMHYEeCKHX 3iiemMeHToB [[.WM. Menneneesa
1 0COOCHHOCTSIMH CTPOCHHSI X aTOMOB.



XapakTepHble XUMHUYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COCTMHEHUIM HEMETAIIIOB
- BOJIOpPO/1a, TAJIOT€HOB, KUCIOPO/Ia, CEPBI, a30Ta, pocdopa, yriiepoa, KpeMHHUS.

2.3. Xapakmepucmuka nepexooHblX INeMEeHmo8 U UX cOeOUHeHU

XapaKTepucThKa MEePEeXOJHBIX 3JIEMEHTOB — MEIH, LIMHKA, XpOMa, Kelle3a Mo UX
MOJIO)KEHUIO B TMEPUOJUYECKON crucTeMe Xumuuyeckux sneMeHToB .M. MennaeneeBa u
OCOOEHHOCTSIM CTPOEHUS UX aTOMOB.

XapakTepHbIE XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCTMHEHUN MEPEXOTHBIX
METaJJIOB — ME/IM, LINHKA, XpOMa, JKeJle3a.

2.4, Pewmenue mpenuposounvix 3aday no meme: «Heopzanuueckaa xumusy (no
mamepuanam KHMoe EI'J)

Pacuetsr: Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CJIH OJTHO U3
BEIIECTB JIaHO B BHUJIE PAcCTBOpA C OMPEICICHHOW MAacCOBOW J0JIE pPAacTBOPEHHOrO
BEIECTBA.

Pacuers: MaccoBoit wiM OOBEMHOW JOJMM BBIXOAA NPOAYKTAa pEaKIUu OT
TEOPETUYECKH BO3MOXKHOTO. PacdeTsl: wmaccoBod Jonu (Macchl) XHUMHUYECKOTO
coennHeHus B cmecu. Onpenenenne pH cpeasl pacTBOpoM coeid.

['eneTnyeckas cBsI3b MEXIy OCHOBHBIMH KJIACCAMH HEOPTAHUYECKUX COCTUHEHUHU.
KadecTBeHHbIE peakiny Ha HEOPTaHUUYECKHUE BEIECTBA M HOHBI.

Tema 3. Opranuueckas xumus (10 yacoB)

3.1. Yenesooopoowt

Teopust cTpoeHHs] OpraHWYECKHX CcoeAuHeHui. M3omepusi — CTpyKTypHas u
IPOCTPAaHCTBEHHAsA. ['OMOJIOTH U TOMOJIOTUYECKHI P,

Tunsl cBsizeil B MOJEKyJlax OpraHudeckux BewlecTB. [uOpuausanusi aTOMHBIX
opburtaneit yrinepona. Paguxan. @yHkuuoHaneHas rpynmna. Knaccudpukauus u
HOMEHKJIaTypa OpraHu4eCKUX COCAUHEHUN.

XapakTepHble XMMHUYECKHE CBOWCTBA YIJIEBOJOPOJOB: AJIKAHOB, LHKJIOAJIKAHOB,
QJIKEHOB, TUEHOB, aJKUHOB. [IpUpO/IHBIE MCTOYHUKH YTIEBOAOPOJOB, UX MepepadoTKa.
MexaHu3Mbl peakuWil NOPUCOCAUHEHUs B opraHudyeckon xumuu. IIpaBuno B.B.
MapkoBHHKOBa, TIpaBuiIo 3aiieBa A.M.

XapakTepHble XMMHUYECKHE CBOMCTBA apOMaTHYECKUX YIJIEBOJOPOAOB: OeH3ona U
Toiyosia. MexaHU3Mbl peakiuil AIeKTPOQUILHOTO 3aMElIeHUs B OPraHUYECKUX
peaKIusx.

BricokoMonekynsipHbie COEMHEHUSI. Peakuun MOJIMMEPU3ALUN u
nonukoHaeHcanuu. [lonumepsl. [lnacTtMaccsl, BOJIOKHA, KaydyKH.

3.2. Kucnopoocooepycawmue opzanuueckue coeOuHeHus

XapaKTepHble XUMUUECKUE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX
CHUPTOB, (QeHona. XapakTepHble XUMHUYECKHE CBOWCTBA allbJIETHIIOB, MPEAEIbHBIX
KapOOHOBBIX KHCIIOT, CIIOXKHBIX 3(upoB. bruonorndeckn BakHbIE BELIECTBA: YIIEBOIBI
(MoHOCaxapuabl, AUcaxapujipl, noiucaxapunabl). Peakuuu, mnoATBEpKIarONINe
B3aMMOCBSI3b YIJIEBOJOPOJIOB U KUCIOPOACOAEPKAIMNX OPTraHUUECKUX COCTMHEHUM.

Opranudeckue COEAUHEHHS, COJEpKalllie  HECKOIbKO  (YHKIMOHAIBHBIX.
OCo0OeHHOCTH XMMHUYECKUX CBOMCTB.

4.3. Azomcoodepicamue opzanuveckue COCOUHEHUS U OUONOZUYECKU BAIICHDIE
Op2aHuuecKue eeuiecmea

XapakTepHble XUMUYECKHUE CBOMCTBA a30TCOAEPKAIINX OPraHUYECKUX COCANHEHUN:
aMUHOB U aMUHOKHUCJIOT. BHOJIOTHUECKH Ba)KHBIE BEIIECTBA: XKHUPHI, OCITKU, HyKIEHHOBBIC
KHUCJIOTHL. ['opMOHBI. @epmMeHThl. MeTalutopraHn4ecKkue COeAMHEHUS.



4.4. Pewenue npakmuueckux 3aoau no meme: «Opzanuyeckas xumuay (no
mamepuanam KlHMoe EI'3)

Haxoxnenne monexkymnsipHoil ¢opmynsl BemiecTBa. ['eHeTnueckas CBSI3b MEXKIY
HEOPraHMYECKMMH M OpPraHUYEeCKMMH BelleCTBaMU. ['eHeTHueckas CBSI3b MEXIY
OCHOBHBIMHM KJlacCaMU HEOpraHMYecKuxX BemlecTB. KauecTBeHHble peakquu Ha
HEKOTOpbIE KJIacChl OPraHMYECKUX COCTUHEHUM (aJIKeHbI, aJKaHbl, CIIUPTHI, aJIbJETUIbI,
KapOOHOBBIE KUCIIOTHI, YIJI€BOABI, Oenku). UneHTudukaus opraHn4eckKux COeTMHEHUH.

Tema 5. O0001IeHHe U TOBTOPEeHHE MaTepuaia Kypca xumum (4 yaca)

OcHOBHBIE MOHATHS U 3aKOHBI XuUMuU. llepuoanueckuii 3akon [[.M.Menneneesa u
ero ¢usuueckuii cmpici. Teopus cTpoeHus opranndeckux BeuiecTB A.M. byrtiepoBa u
0COOEHHOCTH OpPraHMYECKHX COoeAUHEHUU. OKUCINUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU
B HEOPraHMYECKOM W  OpPraHUYecKko xumuu. ['eHeTmyeckas CBA3b  MEXKIY
HEOPraHMYECKUMH W OPraHMYECKUMH COEIMHEHUSIMH. DKCHEPUMEHTaJIbHblE OCHOBBI

OpraHWYECKON M HEOPTaHUYECKON XMUMUH.
Pabota ¢ koHTpoJIbHO-U3MEpUTENbHBIMHU MaTepuanamMu EI'D mo xumumn.
Umoeoswiii konmpons 6 ghopme EID.

Y4eOHO-TEMATHYCCKHH IJIAH

No HanmenoBanue Kon-Bo B ToMm uucne
/i Pas/IEenoB U TeEM 4acoB | [IpakTuueckue DopMbI paboOThI
3aHSTHS

1 | CrpykTypa KOHTPOIBHO- 1 - Jlexuus

u3MepuTeNnbHbIX MaTepuaioB EI'D no
XUMUU
2 | TeopeTrnyeckue OCHOBBI XUMUHU. 8 4 Paz6op tectoB u 3amau EI'D,
O6H_[a;1 XUMUSA COCTaBJICHUEC AJITOPUTMOB
pelICHHS.

3 | Heopranuueckast XuMus. 10 6 Pa36op TectoB u 3amga4 EI'D,
COCTaBJICHHE AIITOPUTMOB
pelICHHSI.

4 | Opranudeckast XUMHUSI. 10 5 Paz6op tectoB u 3amau EI'D,
COCTaBJICHHE AITOPUTMOB
pelICHHS.

S | O6o0mIeHHe U TIOBTOPEHUE MaTepraa S S Paz6op TectoB u 3ana4 EI'D,

Kypca XUMHUH COCTABJICHHC aJITOPUTMOB
pelIeHHS.
Paznen I1l. TEMATUYECKOE IINIAHUPOBAHUE
JIeKTHUBHBII Kypc « OCHOBHBIE BONPOCHI XMMUMN», 11 Kki1acc
Ne Tema 3aHsTHS Kon-Bo JHara
4qacoB MMPOBECACHUA
1 CTpyKTypa KOHTPOJIbHO-U3MEPHUTENBHBIX MaTepuanoB EI'D no xumun 1 06.09




Tema 1. Teopernueckue ocHOBBI xumuu. Oomasi xumus. (8 yacos)

2 XUMUYECKUN 3IEMEHT U XUMUYECKas CBSI3b. 1 13.09

3 Pemenue 3agau no reme: « XMMUYECKUM 3JIEMEHT U XUMHUYECKAS CBSI3bY. 1 20.09

4 Xumuyeckasi KHHETHKA. 1 27.09

5 Pemrenue 3amay 1o reMe: « XMMHUYECKAsT KHHETUKAY. 1 04.10

6 Teopust MEKTPOTUTUYECKON TUCCOLIUALINAH. 1 11.10

7 Pemrenue 3amau o teme: «Teopust AEKTPOTUTHIECKON TUCCOITUALIAN. 1 18.10

8 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1 25.10

9 Pemenue 3ana4 no reme: «OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE PEAKLIUNY. 1 08.11

Tema 2. Heoprannyeckasi xumusi. (10 yacon)

10 | XapaxkTepucTHKa METAJUIOB IJIaBHBIX MOATPYII U UX COSTUHEHUN. 1 15.11

11 | Pemenue 3amay no teme: «lllenounbie U MeI09YHO03eMENbHbBIE DIIEMEHTHI U UX 1 22.11
COCITMHEHUS, ATIOMUHUHN U €T0 COCIMHCHHSI.

12 | XapakTepucTKa HEMETAJLIOB TJIABHBIX MOATPYII M UX COCMHEHUH 1 30.11
(TajoreHsl, MOATPYITA KUCIOPOa, BOJIOPOT).

13 | Pemenue 3amad no reme: «I ajgoreHsny. 1 06.12

14 | Pemenue 3amad no teme: «lloarpymnmna Kucaoposia, BOJIOPOI». 1 13.12

15 | XapakTepucTuka HEMETAIJIOB IJIaBHBIX MOATPYII U UX COEAUHEHUN 1 20.12
(moarpymnma a3oTa, MOJArpyIra yrieposa).

16 Pemenwue 3amaq mo Teme: «Iloarpyrmima azoTtay. 1 27.12

17 | Pemenwue 3ama4 mo teme: «[loarpymnma yrirepoiay. 1 10.01

18 | XapakTepucTHKa METAJUIOB IIOOOYHBIX IMOATPYII ¥ X COEIMHEHHA. 1 17.01

19 | Pemenue 3amad o TeMe: «XapakTEPUCTHKA METAUIOB MMOOOYHBIX TIOATPYII U 1 24.01
UX COCTUHEHUI.

Tema 3. Opranuyeckas xumus. (10 yacos)

20 | Teopus cTpoeHUsI OPraHMYECKUX coeAnHEeHH . M3omepust. 1 31.01

21 VYTIIeBOI0OPOIbI — ATKAHBI, aJIKCHBI, [TUKIOAIKAHBI, ATKUHBI, aJTKaIHCHBI. 1 07.02

22 Pemenue 3amau o teme: «IIpenenbHble yriieBoIOPOIBI. 1 14.02

23 Pemenue 3amau o teme: «HenpenenpHbIe YTIIIeBOIOPOIBI. 1 21.02

24 | ApomaTH4ecKue yrieBOI0POIbI. 1 28.02

25 | Kucnoponconepskamye — opraHMyeckde — COeQUHEHHs  (CpaBHUTEIbHAs 1 07.03
XapaKTEepPUCTUKA CIIUPTOB, aIbJAECTUI0B U KApOOHOBBIX KHUCIIOT).

26 Pemenue 3amauy. 1 14.03

27 Pemenue 3amay. 1

28 A3OTCOIepKaIlIIe OPraHUYECKUE COCAMHEHUS W OHMOJOTHYECKH Ba)KHBIC 1 21.03
BEIIECTBA.

29 Perienue 3amay. 1 03.04

Tema 4. O00061IeHHEe U MOBTOPEeHHE MaTepHaia Kypca xumuu (4 gaca)

30 O06o0menrue mMaTepuanga MO TeMe IIKOJbHOro Kypca «OOmas Xumusy - 1 10.04
pelIeHne CI0XKHBIX 3a/1a4, pa300p TUIMUYHBIX OIIHOOK.

31 | OGobuieHne MaTepHana Mo TeMe IKOJIBLHOTO Kypca «Heoprannueckast Xumus» 1 17.04
- pelIeHHe CIOXKHBIX 33]1a4, pa300p TUIMUYHBIX OIIHOOK.

32 | O6obuieHre MaTepuana o TeMe HIKOJIbHOTo Kypca «Opranndeckas Xumush) - 1 24.04
pelIeHne CI0XKHBIX 3a/1a4, pa300p TUITUYHBIX OIHOOK.

33 | UtoroBslii koHTpOJb B hopme EI'D. 1 02.05

34 | Urorosslit koHTpos B popme EI'D. 16.05

Uroro: 34 yaca




TpCﬁOBaHHH K YPOBHIO INIOATOTOBKH BBIMMYCKHUKOB I10 pe€3yJibTaTaM OCBOCHHUS
NnmporpamMmal 3JIEKTUBHOI'0 KypcCa «CJ10:KHbBIE BOIIPOCHI XUMHUW»

B pesynomame npoxosicoenuss npocpammel 21eKmMUBH020 Kypca:

Yuawueca oonscnu
3uame | Honumams:

Bascueintuue xumuueckue nonamus:

> BBIABIIATH XapaKTCPHbIC TPU3HAKU MTOHATHI: BEIIECTBO, XUMHUYECKUN JICMECHT, aTOM,
MOJICKYJIa, OTHOCHTEIbHBIC aTOMHBIC W MOJICKYJSIPHBIC MAacChl, HOH, H30TOIIbI,
XUMHYECKasl CBS3b, AJIEKTPOOTPHUIIATEIHBHOCTh, BAJICHTHOCTh, CTCIICHH OKHCIICHWS,
MOJIb, MOJIApHAsT Macca, MOJIAPHBIA 00BEM, BEIIeCTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO ~ CTPOCHHS, PACTBOPBI, DJICKTPOJHMTBI W  HEAJICKTPOJIUTHI,
ANEKTPOIMTHYECKAS JUCCOLMAINS, THUIPOIU3, OKHCIUTEIh M BOCCTAHOBUTEIIb,
OKHCJICHHC M BOCCTAHOBJICHUE, OJICKTPOJIM3, CKOPOCTh XUMHYECKOW pEaKIlnH,
XUMHYECKOE PaBHOBECHE, TCIUIOBON A(h(PEKT peakiuu, yriepoaHblid CKEJeT,

> (yHKIMOHAJIBbHAS ~ TPYINa, HW30MEPUS W TOMOJIOTHS, CTPYKTypHas H
NPOCTPAHCTBCHHAS W30MEpPHs, OCHOBHBIC THIBI PEAKIMH B HEOPraHWMYECKOW U
OPTaHUYECKOU XUMHHU;

> BBIIBJIATH B3aMMOCBSI3U MOHATHH, KCIIOJH30BATh Ba)KHEHIINE XUMUYECKHUE MOHITHS
JUTsl OOBSICHEHHS OT/ICTIbHBIX (DaKTOB U SIBJICHUIA;

> TPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KJIaCCaM HEOPTAaHHUYECKUX COCTMHEHUH;

> TOMOJIOTH, U30MEPHI;

> XUMHUYECKHE PEaKIUu B OPraHUYECKON XHUMUH.
OcHoeHble 3aKOHbL U MEOPUU XUMUU:

> TPUMEHITh OCHOBHBIC TIOJIOKEHUS XUMHUYECKMX TEOpUi (CTPOCHHS aToma,
XUMUYECKOW CBSI3U, JJICKTPOJUTHYECKOW JTUCCOIMAIIMU, KHCIOT M OCHOBaHHIA,
CTPOCHHS OpPraHWYECKUX COCAMHEHUN, XUMHUUYECKOW KWHETHWKH) I aHalu3a
CTPOCHHS U CBOWCTB BEIICCTB;

> TmnoHuMath cMbich [lepuomnyeckoro 3akoHa J[.M. MenneneeBa U UCIIONB30BATH €0
JUTsI KAYeCTBEHHOT'O aHaJIu3a U 00OCHOBAHHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS
aTOMOB, CBOMCTB XUMHUYECKHX 3JIEMEHTOB M UX COCIMHCHMIA.
Bascneiimue sewiecmea u mamepuanoi:

> KJIaccupUIIUPOBATH HEOPTAaHUYECKHE U OPTaHMYECKHUE BEIIECTBA IO BCEM U3BECTHBIM
KJIacCU(PUKAIIMOHHBIM MTPU3HAKAM;

> OOBICHATH OOYCIIOBIICHHOCTh TMPAKTUYECKOTO MPHUMEHEHHUS BEIIECTB UX COCTaBOM,
CTPOCHUEM U CBOMCTBAMU;

> XapaKTepH30BaTh MPAKTUUYECKOE 3HAUCHHE JJAHHOTO BEIIIECTBA;

> OOBSCHATH OOIINE CTIOCOOBI M IPUHITUIIBI TIOJYYCHHS HanOoJiee BaKHBIX BEIICCTB.

Yuems:
Ha3zvieamov u3yuenHvle Geuyecmea NO MPUBUANLHOU UAU MENHCOYHAPOOHOU

HOMeHKiamype.

Onpeodenamu/Knaccuguuyuposams:

> BaJICHTHOCTb, CTENIEHb OKHUCIICHUS XUMHYECKHX DJIEMEHTOB, 3apsibl HOHOB;
BHJI XUMHUYECKUX CBSI3€H B COSMHEHUSIX U TUI KPUCTAJUIMYECKON PEIIETKY;
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYT;
XapakTep Cpelibl BOJHBIX PACTBOPOB BEIIECCTB;
OKHUCJIUTEITh U BOCCTAHOBUTEIIb;

YV V V V



MPUHAJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIacCaM HEOPraHMYeCKHX |
OPraHUYECKUX COEIUHEHHUI;

> TOMOJIOTH 1 H30MEPHI;

> XUMUYECKHE PEaKIMM B HEOPTaHMYECKOW M OpPraHUYecKoil XuMuu (1o BCEM
M3BECTHBIM KJIACCU(PUKAIIMOHHBIM MPU3HAKAM).

Xapaxmepu3zoseamuw:

> S, p u d-371eMeHTHI 10 UX noJjiokeHuo B [lepuomndeckoit cucreme 1. 1.
Menneneena;

> 00IIKre XUMHUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB — METAJNIOB U HEMETAJIJIOB;

> 00mMe XHUMHYECKHE CBOWCTBA OCHOBHBIX KJACCOB  HEOPTaHMYECKHUX
COEJIMHEHMH, CBOMCTBA OT/IEIbHBIX MPEICTABUTEIEH 3TUX KIACCOB;

> CTPOCHHUE U XMMHUUYECKHE CBOMCTBA N3YUYECHHBIX OPTraHUYECKUX COCTMHEHUM.

Oovacuams:

> 3aBHCHUMOCTb CBOMCTB XHMHMYECKHX DJJIEMEHTOB M MX COCJIWHCHHM OT
noJjoxeHus anemenra B [lepuoguueckon cucreme .M. Menneneesa;

> TpPUPOAY XUMHUYECKOM CBSI3M (MOHHOM, KOBaJEHTHOW, METAJNTMYECKOMH,
BOJIOPOTHOM );

> 3aBUCHUMOCTh CBOMCTB HEOPraHMYECKUX W OPraHWYECKUX BEIIECTB OT HUX
COCTaBa U CTPOCHHUS;

> CYIIHOCTh H3YYEHHBIX BHJIOB XHMHUUYECKHX pEaKIUil (JIEKTPOTUTHIECCKOMN
JTUCCOITMAIIMYA, HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX) U
COCTaBJISITh UX YPAaBHECHUS,

> BIMSHUE Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHMMHMUYECKOM peakiuu U Ha

CMCHICHNC XUMHWYCCKOI'O paBHOBCCHAI.

Pewamo 3a0auu na:

»

»

BBIYMCJICHME  MAcChl  PacTBOPEHHOTO  BEIIECTBA,  COJEpIKaIllerocs B
OIPEJICIICHHOM Macce pacTBOpa ¢ U3BECTHOM MacCOBOM JIOJIEH;

pacyeThl: 00bEMHBIX OTHOIIICHHH ra30B IPH XUMHUYECKHUX PEaKIIHIX;

pacyeThl: Macchl BellecTBa WM 00beMa Ta30B IO W3BECTHOMY KOJHYECTBY
BEIIIECTBA, MAcCe WIIM 00hEMY OJTHOTO U3 YUACTBYIOUIUX B PEAKIIUU BEIIECTB;
pacyeThl: TeI0BOro d(QeKTa peakiuy;

pacyeTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH );

pacyeTsl: Macchl (00beMa, KOJMYECTBa BEIIECTBA) MPOAYKTa PEAKIUH, ©CIU
OJIHO W3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIICHHON MacCOBOM J0Jiei
PacTBOPEHHOIO BEIIECTBA;

HAXOXKJICHNE MOJICKYJISIPHOU (POpMYITBI BEIIECTRA;

pacyeThl: MacCOBOM WM OOBEMHOHN JIONMM BBIXOJA TPOIYKTAa PEAKIHUH OT
TEOPETUUYECKHA BO3MOKHOIO;

pacueTbl: MacCOBOM /101U (MacChl) XUMHUYECKOTO COSMHEHUS B CMECH;
COCTaBJICHHE IICMOYEK TE€HETUYSCKONW CBSI3M XHUMUYCCKHMX COCIUMHCHHUM
(HeopraHuyeckasi XMUMHSI U OpraHuYecKasi XUuMus).

HCIOJIL30BAThL NPHOOpPETeHHbIe 3HAHUSI W YMEHHMS B  NPaKTHYeCKO#
AesITeIbHOCTH M NOBCEJIHEBHOW KU3HHM JJIs: OOBSCHEHUS XUMHYECKUX SIBJICHUH,
MIPOUCXOJIIIMX B MPUpPOAE, OBITY U Ha MPOU3BOJCTBE; ONMpPENENCHHUs] BO3MOXKHOCTU
IIPOTEKAHMUSI XMMHUYECKHUX IPEBpAIlCHUH B PA3IMYHBIX YCIOBHUAX M OLEHKH HX
MOCJIEICTBUI; DKOJOTUYECKH I'PAaMOTHOTO MOBEJAEHUS B OKPYXAIOUIEH Cpezie; OLEHKU
BJIMSIHUSL XUMUYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH cpeibl Ha OpraHu3M uejloBeKa U
Jpyrue >KUBBIE OpPraHU3Mbl; OE30MACHOTO OOpAIIEeHUs! ¢ TOPIOUYUMH M TOKCHYHBIMU



BEIIECTBaMHU, JTA0OPATOPHBIM 000PYIOBAaHUEM; NPUTOTOBJICHUS PACTBOPOB 3aaHHOM
KOHIICHTpAallMU B OBITY M Ha IMPOM3BOJCTBE; KPUTUYECKOW OIEHKH JOCTOBEPHOCTH
XUMUYECKON MH(POPMALINH, TOCTYIAIOMIEH U3 Pa3HBbIX HCTOYHUKOB.

Jlureparypa

Hopmamusnas 6aza snekmuenozo Kypca

1) OGs3aTeNBHBIN MUHUMYM COJIEpKaHUSI CPeTHETro (IMOTHOTO) O0IIero 00pa3oBaHus M0 XUMUU 2)
®denepabHbI KOMIOHEHT FOCYAAPCTBEHHBIX CTAaHAAPTOB OCHOBHOI'O OOIIETr0 U CPEeIHETO (TOIHOI0)
o01ero 00pa3oBaHus MO XUMUHU

3) Crnenudukanus 3K3aMeHAITMOHHON paOOThI IO XUMUHU €IMHOTO TOCYIapCTBEHHOTO 3Kk3ameHa 2024 rog.
4) Kogudukatop 3JIeMEHTOB COJACPKAHUS 110 XUMHUU ISl COCTABJICHUS KOHTPOJIbHBIX U3MEPUTEIbHBIX
MaTepHuaioB €IMHOrO TOCYIaPCTBEHHOTO 3Kk3aMeHa 2024ro.

Jlumepamypa 0ns yuumensi (Memoouueckas no n0020MmoeKe WKoaIbHuKo8 Kk EI'D no xumuu)

Jaiineko B.M. Kak Hay4yuTh HIKOJBHUKOB PEIIATh 3aa4M MO0 opranndeckoit xumuu. — M.: IIpocseienue,
1992.

3abpoauna P.U., Conogenkas JI.A.. KauecTBeHHbIE 3aa4i B OpraHnyeckoi xuMuu. — benropon, 1996.
[Tak M. Anroputrmsl B o0ydennu xumun. — M.: [IpocBemenne, 1993.

[Ipotacos I1.H., [lutoBnu N.K. MeToauka peiieHus pacueTHbIX 3a7a4 no xumuu. — M.: [Ipocselenue,
1978.

Irpemmep I'. U., Xoxsos A.1. Metonuka pacyeTHbIX 3aj1a4 1o XxuMuu 8-11 kimaccoB. — M.:
IIpocemienue, 2001.

Enunbnii rocynapctBeHHbIN 3k3aMeH: Xumusi: 2022 — 2023: koHTpo. u3MepuT. MmaTtepuansl/ A.A.KaBepuHa,
J.YO.J1o6potun, A.C.Kopormienko u ap.; mox pen. I'.C.KopaneBoit; Munucrepctso obpazoBanust PO — M.:
[Tpoceemnienue, 2022. O6bem 16 m.11.

Y4eOHO-TPEHUPOBOYHBIE MATEPUATIBI VISl IOJTOTOBKH K €IMHOMY TOCYJJapCTBEHHOMY 3K3aMeny. 2023:
Xumus/ A.A.Kasepuna, J1.}O.{o6potun, A.C.Kopomenko, FO.H.Mensener; MunuctepctBo 06pa3oBaHus
P® — M.: Unremnekt-Lentp, 2023. O6wem 10 m.ia1. 3. A.A.Kasepuna, J[.}O.Jlo6potun, A.C.Kopoienko,
M.I'.Cnacruna, H.A.I'opoaunoBa. MeToandeckre peKOMEHAAIUH 110 OLIEHUBAHUIO 3aJJaHUMN C pa3BEPHYTHIM
orBeToM: Xumust/ OenepanbHblil HHCTUTYT MeJarornueckux n3Mepenuit Munucrtepcra oopazoanust PO —
M.: Vuaukywm- Lentp, 2023. O6wvem 1,5 m.a

A.A.KagepuHna, /[.1O0.Jlo6potun, A.C.Kopomenko, M.I'.Cractuna, H.A.I'oponunoBa. Marepuais! st
CaMOCTOSITEIbHON PabOThI SKCIIEPTOB 1O OIICHUBAHUIO 33JJaHUM C pa3BEPHYTHIM OTBETOM: XUMHUs/
denepanbHBI UHCTUTYT MEJArornueckux u3Mepennii Munucrepcrsa obpazoBanus PO — M.: YHukym-
entp, 2023. O6bem 1,2 ..

A.A.KagepuHna, /[.1O. Jo6porun, A.C. Kopomenko, M.I'. CHactuna, H.A.I'opoaunosa.

Matepuans! 11t mpoBefieHus 3aueta: Xumust/ DenepabHbIil HHCTUTYT NMEAArorn4ecKuX U3MEpeHH
MunuctepctBa oopazoBanusi PO — M.: Yaukym- Lentp, 2017. O6bem 0,7 m.o.

P.I". IBanoBa, A.A.Kasepuna, A.C.Kopomenko. Bonpocsl, ynpaxuaenus u 3aganus no xumuu: [locobue ans
yaammxcs 10-11 k. — M.: IIpocBenienne, 2004. O6bem 8§ m.a. Jomymeno MuHHCTEpCTBOM 00pa30BaHUs U
Hayku PO.

Xumus. KoHTposIbHO-U3MEPUTENBHBIE MaTEPUAIIbI €IMHOTO TOCYIaPCTBEHHOT0 3Kk3aMeHa B 2024 r. M.
LenTp TectupoBanust MunoopasoBanus Poccun, 2024.

Eropos A.C. Bce Tumbl pacueTHbIX 3aJja4 0 XUMUU Juist noarotoBku k EI'D M3natenscTBo: @enukc, 2004
roja

OpxexoBckuit [1.A., bornanosa H.H., Jlopodee M.B. u np. Enunslii rocygapctBeHHbii sk3amen: 2005 r.:


https://pandia.ru/text/category/laboratornoe_oborudovanie/

Xumus: TpeHUPOBOYHBIE 3a1aHHUS.

Enunblil rocynapcTBeHHbIN 3k3ameH 2024. Xumus. Y 4eOHO-TPEHUPOBOYHBIE MAaTEPHAIIBI JUIsl TOJATOTOBKH
yuamuxcs / OUIIA — M.: Untennext-Lentp, 2024.

Jlumepamypa ona yuawuxcs (na npasax YMK 0ns snekmuenozo Kypca)

1. Acniunkas A.®. IIpoBeps cBou 3HaHus: 10-11 knaccel: Yuebnoe noco6ue. - M.: Benrana-I'pag, 2009
2. Kyspmenko H.E., Epemun B.B. Xumust. 2400 3aga4 [u1st IIKOJIBHUKOB U TIOCTYTIAIONINX B BY3bL. — M.
Hpoda, 1999 (u Bce nmocneayomme n3aaHus).

3. Kyspmenko H.E. u n1p. Hagana xumun. — M.: Dx3amen, 2005.

4. Kyspmenko H.E. Yuuce pemars 3agaun nmo xumuu. — M.: [Ipocsemnienue, 1986.

5. Ky3bmenko H.E., Epemun B.B. Xumus myist abutypuentoB u yyamuxcs. — M.: Dk3amen, 2003.

6. Jlugun P.A., Monouko B.A. Xumus ansa abutypuento — M.: Xumus, 1993.

7. Mapmanosa I'.JI. 500 3amauy no xumuu. 8-11 knacc. — M.: U3gar-mkoina, 2000.

8. Cnera JI.A., Xomus 10.B., Yepnbiit A.B. KonkypcHble 3a1a4n 110 XMMUU € pelieHusIMA. — MockBa-
XappkoB: nekca-rumuasus, 1998.

9. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 33724 110 XMMUH ISl TIOCTYIAIOMIMX B By3bl. — M.: HoBas
BOJIHA.
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