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IMosicHuTeILHAA 3alIUCKA
PabGouas mporpaMMa 10 XMMHUHU COCTaBJIEHAa B COOTBETCTBUHU C TIPUKa3oM MuHuUCTEpPCTBA 00pa-

3oBaHus 1 Hayku PD Ne 1897 ot 17.12.2010 1. «O06 yTBepkneHuu (heaepaibHOro rocyaapeT-
BEHHOTI0 00pa30BaTEeIbHOIO CTAaHAApTa OOLIETOo cpeAHero oOpasoBaHusy. PenepaabHOro rocy-
JApPCTBEHHOT'O CTaHAapTa OOIIEro cpeJHero oOpa3oBaHus, B COOTBETCTBUU C MpHUKa3oM MuHU-
crepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 31.12.2015 1. Ne 1577 «O BHeceHuun
M3MEeHEeHH B (heqepanbHbIid TOCY1apCTBEHHBI 00pa30BaTEIbHbIN CTAaHIAPT OCHOBHOT'O OOIIEro
o0pa3oBaHus, YTBEP)KICHHBIM MpukazoM MuHHCTEpCTBAa 00pa3oBaHMi W Hayku Poccuiickoi
Oeneparun ot 17 gexadbps 2010 r. Ne 1897» yueOubim ianom MOY ®@omunckoii CII u siBns-
ercs nmpunokeareM kK OcHoBHo#t OOpazoBarensHol [Iporpamme oOrero cpeanero oopasona-
Hust MOY ®@omunckoit CIL, yreepxnenHoi mpukasoM Ne 89/01-10 ot 01.09.2021 . IIporpamma
pa3paboTaHa B COOTBETCTBUM M Ha OCHOBE aBTOPCKOM mporpamMmbl Kypca xumuu mis 10-11
KJ1acca o01eo0pa3oBaTesbHbIX yupexaeHuil. Epemun B. B. Meronuueckoe nocobue k yueOHu-
kam B.B. Epemuna, H.E. Ky3pmenko u np. «Xumus. YrimyoneHasld ypoBeHby. 10-11xm./ B.B.
Epemun, A.A. [Ipo3nos, U.B. Bapranosa. — M.: Jlpoda, 2013; — 154, [6] c., a Takke ¢ yuéToM
IIPUMEPHOI IporpaMMbl 001Iero 0Opa3oBaHMs 0 XUMHUA U OPUEHTHUPOBAHA Ha MCIIOJIb30BaHUE
y4eOHO-MeToandeckoro Komiuiekra (aBrop Epemun B.B). IIpennaraemast mporpaMma o XUMuH
packpbIBaeT cojepxaHue oOydyeHus xumuu ydammxcs 10-11 kmaccoB o0OmeoOpazoBaTeIbHbIX
opraHu3zanuii Ha NpoQUILHOM YpOBHE.

[Iporpamma paccuntana Ha uzydenne xumun B 10-11 xiaccax B oobeme 204 yqeOHBIX 4acoB.
10 xacc - 3 gaca B Hezemro, 102 gaca B rog.
11 xiacc - 3 gaca B Henenro, 102 yaca B rox.

[Ipennaraemas mporpamMma Mo XUMHUU PAacKpBIBAET COJIEpP)KaHUE OOY4YEHHsS] XUMHUH yda-
nxcst 10-11 kmaccoB o0mieo0pa3oBaTenbHBIX OpraHU3alMii Ha yriryoneHHoM ypoBae. IIpo-
rpaMMa COCTaBJIeHAa Ha OcHOBe (DYyHIAMEHTAJbHOIO sjipa cOAepKaHUs oO0IIero odOpa3oBaHUs,
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsS OCHOBHOM 00pa30BaTeNIbHOW MPOTrPaMMBI CpeiHero (ToJi-
HOro) oOuero oOpa3oBaHUs, MpeAcTaBlIeHHBIX B DenepalbHOM rocylapcTBEHHOM 00pa3oBa-
TEJILHOM CTAaHJApTE CPEIHEro (IMOJIHOr0) 00IIero o0pa3oBaHUs W MPUMEPHOU MPOTPaMMBI TIO
XUMHH CpeAHEro (ITOJIHOT0) 00111ero 00pa3oBaHHUs.

Conepxanue OOYYeHHS pEalM30BAaHO B YYEOHMKAX XUMHH, BBINYIICHHBIX HW3/IaTEILCTBOM

«dpoday:

—Epemun B. B., Ky3emenko H. E., Tepenun B. U., Ipo3nos A. A., Jlynun B. B. Xumus 10
KJacc (yriyOJeHHbIH YPOBEHB);

—Epemun B. B., Ky3emenkoH. E., JIpoznos A. A., Jlyauna B. B. Xumus 11 kmacc (yrioy6neH-
HBIA YPOBEHB).



HJIaHI/IpyeMbIe PE3YJIbTATHI oﬁyqunﬂ U OCBOCHUHA COAECPKAaHUA KypcCa

XHUMHHN
IlnanupyemMble pe3yJibTaThl OCBOEHHS COIeP:KAHUS Kypca

B 00nactu npeaMeTHBIX pe3y1bTaTOB 00pa30BaTEIbHOE YUPEKACHUE CPEAHEr0 O0IIEro
0o0pa30BaHus MPEAOCTABISAET YUYEHUKY BO3MOXHOCTb HA CTYNEHH CPeAHEro (IIOJHOro) oOIuero
o0pa3oBaHUs NPU U3YUYEHUU XUMUU

BbinmycKHUK Ha yriiy0JIeHHOM YPOBHE HAY4UMTCSI:
packpuleams Ha IPUMEPAX POJIb XUMUU B (JOPMUPOBAHUU COBPEMEHHON HayYHOW KapTHUHBI

MHpAa U B MPAKTUYECKON NESATEILHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXKAY XUMUEU U JIPYyrUMH
€CTECTBCHHBIMH HAYKaMH;

UIIIOCMPUPOB8ams Ha TPUMEPAX CTAHOBJIIEHUE U BOJIIOLUIO OPTraHUYECKOW XUMUU KaK HAyKU
Ha pa3JINYHbIX HCTOPUUYECKHUX HTAIaX €€ Pa3BUTHUS;

ycmanaenueams NPUUYUHHO-CIEJACTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMOB XHMHYECKHX
3JIEMEHTOB M MEPUOJINYECKUM U3MEHEHUEM CBONCTB XMMHUYECKHUX AJIEMEHTOB M MUX COCIMHEHUMN
B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX JIEMEHTOB B IEPUOJANYECKON CUCTEME;

aHaIU3uUpo8ams COCTAB, CTPOEHHUE M CBOWCTBA BELIECTB, NPUMEHSS IMOJOKEHUS OCHOBHBIX
XUMUYECKUX TEOpPUN: XMMHUYECKOTO CTPOEHUs opraHudeckux coeauHeHud A.M. Bytneposa,
CTPOEHHUS aTOMa, XMMUYECKON CBSI3U, SJIEKTPOIUTUYECKON AUCCOLMAIIMU KUCIOT U OCHOBAHMUI;
YCTaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBI3U MEXIAY CBOMCTBAMH BEIIIECTBA M €r0 COCTABOM
U CTPOCHHEM;

NpUMeHsAms TPaBUJla CUCTEMATHYECKOW MEXKIYHAPOJHOM HOMEHKIATYPHl KAaK CpPEACTBa
paznuYeHUs U UACHTU(UKAIIMY BEIIECTB 0 UX COCTaBY U CTPOCHHIO;

cocmaenisims MOJEKYISIPHBIE M CTPYKTYpHbIE (OPMYIIbl HEOPTaHUYECKUX M OPTaHUYCCKHUX
BEIIECTB KaK HOCHUTeNeH WHPOpMAMU O CTPOCHHHM BEIIECTBA, €ro CBOWCTBaX W
MPUHAICKHOCTH K ONIPEAETIEHHOMY KJIacCy COCIMHEHUN;

00bsCHAMb TIPUPOAY U CIIOCOOBI 00pa30BaHUsI XUMHUUYECKOHN CBS3U: KOBAJICHTHOM (MOJIIPHOM,
HEMOJISIPHOM), MOHHOW, METAIJIMYECKOH, BOJOPOJHON — C ILIENBI0 OMpEAENCHUS XUMUYECKOM
aKTUBHOCTH BEIIICCTB;

xapaxmepuzogams (PU3NUECKUE CBONCTBA HEOPTaHMYECKHMX W OPTaHMYECKHX BEIIECTB M
YCTaHABIIMBATh 3aBHCHMOCTh (U3NYECKUX CBOWCTB BEHIECTB OT THMA KPHUCTALUTHICCKOM
pPELIETKY;

xapaxkmepuzo8ams 3aKOHOMEPHOCTH B U3MEHEHHH XUMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COCTMHEHUH, BBICITIUX OKCHJIOB M THIPOKCHUIOB;

npueooums TPUMEPHl XUMHUYECKUX PEAKIIMi, PacCKpBIBAIOIIMX XapaKTePHbIE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHX M OPraHMYECKHX BELIECTB H3YYCHHBIX KJIACCOB C LEJIbI0 HMX
UICHTH(PUKAIUU 1 0OBSICHEHUS 00JaCTH IPUMECHECHHUS,

onpedensimpb MEXaHU3M PEAKIMH B 3aBUCUMOCTH OT YCJIOBHH TPOBEACHUS PEAKIUA M
MPOrHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMHUYECKUX PEAKIIMI HA OCHOBE THUIA XUMHUYECKON
CBSI3M M aKTHBHOCTHU PEAreHTOB;

YCMAaHaeIUueamy 3aBUCUMOCTh PEAKIMOHHONW CIHOCOOHOCTH OPraHUYECKUX COSAUHEHHU OT
XapakTepa B3aMMHOIO BIIMSHUS aTOMOB B MOJIEKYJIaX C LEJIBIO IPOTHO3UPOBAHUS IPOJYKTOB
peakiuy;

YCmMaHagIueams 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMu U CMEIIECHHS XUMHYECKOIO
paBHOBECHS OT pa3IUYHBIX (DAKTOPOB C IEIBI0 ONPEACICHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKaHU XUMUYECKUX MPOLIECCOB;



YCMAaHaeIUueams TEHETUYECKYIO CBSI3b MEXKAY KIacCaMU HEOPraHUYECKUX M OPTaHUYEeCKUX
BEILIECTB i1 OOOCHOBAaHUS IMPUHIMIIMAIBLHOW BO3MOXHOCTH IOJIYYEHHS HEOPraHUYECKUX H
OpraHUYECKHUX COSJUHEHHH 3a/1aHHOr0 COCTaBa U CTPOEHUS;

noobupams PEAreHThl, YCIOBUS H ONPEHENATh MPOAYKThl PEAKIUN, TO3BOJSIIOIINX
peanin3oBaTh  Ja0OpaTOpHbIE UM  TMPOMBIIUIEHHBIE  CIIOCOOBI  MOJYYEHHUS  BaKHEHIIHX
HEOpPraHMYECKHX U OPTaHUYECKUX BEILECTB;

onpedensams XapakTep Cpelbl B pe3ylbTaTe TI'MIPOJIN3a HEOPTaHMYECKUX M OpPraHMYeCKHX
BEIICCTB M TIPUBOJMTH MPUMEPHI THIPOJIU3a BEIISCTB B IOBCEAHCBHOW JXU3HU 4YEIIOBEKA,
OMOJOTUYEeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

npugooums  TPHUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  peakuuid B MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAaX U KU3HEIEATEIbHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTUYECKOE HCIIOJF30BAHIE HEOPTAaHHMYECKHX M OPTaHUYECKUX BEIIECTB H
WX peakluil B IPOMBIIUICHHOCTH U OBITY;

8bINOIHAMb XUMUUECKHA KCTIEPUMEHT IO PacliO3HABAHUIO U TIOTYYCHUIO HEOPTaHMUECKHUX U
OpPTaHMYECKHUX BEIIECTB, OTHOCSIIMUXCS K Pa3lIWYHBIM KJIacCaM COEIMHEHUH, B COOTBETCTBUU C
MpaBWJIaMUd M MpHeMaMH 0e30MacHOi paboThl ¢ XMMUYECKHMMH BELIECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM;

npo600UMsb PacueThl HA OCHOBE XUMHUYECKUX (POPMYN M ypaBHEHUH peakluii: HaXOXICHHE
MOJICKYJISIPHON (pOpMYJIbl OPraHMYECKOro BEHIECTBA MO €ro IUIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM MO MPOAYKTaM CTOpaHHMs; pacdyeTbl MacCOBOW JOJU
(Macchl) XMMHYECKOTO COCTMHEHHS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIIUH, €CIIM OJJHO U3 BELECTB J1aHO B U30BITKE (MMEET IPUMECH);

pacueTsl MaccoBOM WM OOBEMHON JOJHM BBIXOJA MPOAYKTa PEAKLUUU OT TEOPETHUECKU
BO3MOXXHOT'O; pacyeThl TEIUIOBOro ¢ (hekTa peakiuu; pacdeTbl 0ObEMHBIX OTHOIICHH Ta30B
MpU XUMHUYECKHX pEeaKIMsIX; pacyeTbl Macchl (00beMa, KOJIIMYecTBa BEIIECTBA) MPOAYKTa
peaKuuM, €Ciii OJAHO W3 BELIECTB JJaHO B BHUJIE€ PACTBOpa C OMPEACIICHHOM MacCOBOM HOJEH
PacTBOPEHHOTO BEILIECTBA;

UCNONBb306amMb METOJIBI HAYYHOTO TMO3HAHUS: aHANU3, CHHTE3, MOJICIHPOBAHIE XMUMHUYECKUX
MPOLIECCOB W SBICHUH — TPH PEHICHHH Y4eOHO-HMCCIIEeNOBATENBCKUX 3aJad M0 H3YYEHHUIO
CBOICTB, cnocoH08 nonyueHus: U pacno3Ha8aHus OpeaHu4ecKux 6euecmas;

BJIAJIETh TpaBWIAMU 0€30MacHOr0 OOpameHus C eIKHUMH, TOPIOYUMH M TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMH OBITOBOW XMMHH,

ocyujecmenams TOUCK XUMHUYECKOW WHGOpMAIMKM MO Ha3BaHUAM, HIEHTH(UKAaTOpaMm,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

Kpumu4ecku oyeHusams U UHTEPIPETUPOBATH XUMUUYECKYIO0 HHGOPMALIUIO, COIEPIKALLYIOCS B
COOOIIIEHUSAX CpPEICTB MaccoBod HH(popmanuu, pecypcax HHTepHeTa, Hay4HO-TOMYJISPHBIX
CTaThsIX C TOYKH 3PCHUS €CTECTBEHHO -HAYYHON KOPPEKTHOCTH B IIEJISIX BBISIBICHUS ONMIHOOYHBIX
CyXAeHHA U (HOPMUPOBAHHS COOCTBEHHON TO3UIIHH;

YCmMaHasnueams B3aUMOCBSI3H MEXIy (akTaMd U TeOpuel, MPUUMHOM U CIIEICTBUEM MpPH
aHaiM3e MpPOOJIEMHBIX CHUTyallMd M OOOCHOBaHMM MPUHUMAEMbIX pEUICHHH Ha OCHOBE
XUMHYCCKHUX 3HAHHUU;

npeocmaename MyTH pEIIeHUs TNI00aJIbHBIX MPOOJIeM, CTOALIMX MEpe] YeT0BEYECTBOM, U
MEPCTICKTUBHBIX HAMPABICHUN pPa3BUTHS XUMUYECKUX TEXHOJOTHH, B TOM YHUCIIE TEXHOJOTHIA
COBPEMEHHBIX MAaTEpUAJIOB C Pa3INMYHON ()YHKIIMOHATHLHOCTHIO, BO30OHOBISIEMBIX MCTOYHUKOB
CBIPBS, TIEPEPAOOTKHU ¥ YTHIIN3AINN TPOMBIIIIICHHBIX W OBITOBBIX OTXOJIOB.



BbinyckHUK HA yIi1y0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUHThCS:

Gopmynuposeams 1eNb UCCIEAOBAHNUS, BBIABUTATh U IPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bI
0 XUMHUYECKMX CBOMCTBax BEIIECTB HAa OCHOBE WX COCTaBa W CTPOCHHUS, UX CIOCOOHOCTH
BCTYMATh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOIYKTaX PA3IUUHBIX XUMUYECKUX PEAKIINH;

CAMOCMOSMENbHO NAAHUPOSAMb U TIPOBOJIUTH XUMHUECKHE SKCTIEPUMEHTHI ¢ COOJII0IEHUEM
mpaBm1 6€30nacHOi pabOoThI C BElIECTBAMH U Ja00OPaTOPHBIM 000pYI0BAaHUEM;

uHmepnpemupoéams JaHHBIE O COCTABE U CTPOCHUM BEILECTB, MOJTYYEHHBIE C MOMOUIbIO
COBPEMEHHBIX (PM3HKO-XHMHUYECKUX METOIOB;

onucvleamb COCTOSIHME DJJIEKTpOHA B AaTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUUYECKHX MPECTABICHUN O CTPOCHUU aTOMa JIJIsl OOBSICHEHHSI PE3YJIbTATOB CIIEKTPAIBLHOTO
aHaJM3a BEIlIeCTB;

xapakmepuzoéams  POJb  A30TOCOAEPKALIUX  TE€TEPOLUKINYECKUX  COCOUHEHHH U
HYKJICMHOBBIX KHUCJIOT KaK BOXKHEHIIIMX OMOJOTUYECKU AKTUBHBIX BEIIECTB;

NPOCHO3UPOBAMb BO3MOXKHOCTh TMPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH,
JeXaluX B OCHOBE IPUPOAHBIX U IPOU3BOACTBEHHBIX MTPOLIECCOB.

MeTanpeameTHbie  pe3yJbTaThl Kypca
PeryasitTuBHbIe yHUBepCaJIbHbIE YUeOHbIE 1€l CTBUA
BbInyCKHUK HAY4YUTCS:

CaMOCTOSITENIbHO OMPEENATh 1IN, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OTIPEeNIUTh, UTO LIE€h TOCTUTHYTA;

OLOCHUBATHh BO3MOKHBIC IOCICACTBUA HNOCTUXCHUA IIOCTaBIICHHOU e B JOCATCIIBHOCTH,
COOCTBEHHOW JKMU3HH W JKU3HH OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICH HA COOOPAKCHHUSIX dTUKU U
MOpaJIy;

CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIC 3a/ladyl B O0pPa30BaTEIbHOW NEATEIbHOCTH U
KN3HCHHBIX CUTYallHAX,

OLCHUBATL PCCYPChI, B TOM YUCJIC BPEMS U APYIrUC HCMATCPUAJIbHBIC PECYPCHI, HCO6XOI[I/IMI)IG
JUTSL JOCTUKEHUS TTOCTaBJIEHHOM 11eJ1H;

BBIOUpaTh MYTh JOCTM)KCHUS LN, TUIAHUPOBAaTh pEIICHHWE TOCTABIEHHBIX 3ajad,
ONTUMU3HPYS MaTepHANIbHbIE U HEMaTepHUalbHbIE 3aTPAThI;

OpraHu30BBIBaTh A(PPEKTUBHBIA TIMOUCK PECYpCOB, HEOOXOAMMBIX JUIA JOCTHIKCHUS
MOCTaBJICHHOM 11K,

COIIOCTABJIATH IMOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABJIICHHOMN 3apaHee LETbIO.

IMo3HaBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE el CTBHUS
BbInycKHUK HAYYHMTCS:

UCKaTh U HAaXOJUTh OOOOIIEHHBIC CIOCOOBI PEIIeHHUs 3a/ady, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYThI MH(POPMAIMOHHBI TOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHBIC H
MO3HABATE/IBHBIC) 3a/1a4H;

KPUTHYCCKH OIICHHBATh W HMHTEPIPETHPOBATh HMHMOPMAIMIO C PAa3HBIX IO3HIIHH,
pacrno3HaBaTh ¥ (PUKCUPOBATH MPOTHBOPEUHNS B MH()OPMAIIMOHHBIX HCTOUHUKAX;

UCIIONIb30BaTh  Pa3jMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEICTBA JUIS  TMPEJCTABICHUS
CYIIECTBEHHBIX CBS3¢M W OTHONICHWI, a TakKe TMPOTHUBOPEUU, BBISIBICHHBIX B
HH(OPMAIIMOHHBIX HCTOUYHUKAX



HaxOJIUTb M MPUBOAUTH KPUTUYECKHE apPTyMEHTbl B OTHOUIEHUM JEUCTBUI U CYXKIACHUI
JpYroro; CIIOKOMHO M pa3yMHO OTHOCHUTbCA K KPUTHYECKMM 3aMEUYaHUSIM B OTHOLICHHUH
COOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJUTh 32 paMKH Y4eOHOro IpeIMeTa U OCYIIECTBIATH LEJICHANPABICHHbBIM MOUCK
BO3MOXHOCTEH Il ILIMPOKOTO MEPEHOca CPECTB U CIIOCOOO0B JACHCTBUS;

BBICTpauBaTh MHAUBHUYyAIbHYI0 00pa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAsS OTPAaHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OIPaHUYCHMUS;

MEHSATh U YACPKUBATh PA3HbIC MO3UIIUU B [TI03HABATEIbHOMN JESITEIbHOCTH.

KomMMyHuKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
BohinycKHUK HAYy4YUTCS:

OCYIIECTBISATH JCIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpU 00pa3oBaTENbHON OpraHU3allid, TaK U 3a €€ MpejesiaMu), MOJAOUPaTh MapTHEPOB JUIS
JIENIOBOMI KOMMYHUKAIIUU UCXOJS U3 COOOpakeHUH Pe3yabTaTUBHOCTU B3aMMOJICHCTBHS, a HE
JUYHBIX CUMIIATUH;

IPU OCYIIECTBIECHUH IPYNIOBON pabOThI OBITH KaK PYKOBOJAUTEIEM, TaK M WICHOM KOMaH/IbI
B pa3HBIX poisiX (TeHepaTop uaeH, KpUTUK, UCIIOJHUTEIb, BEICTYNAOIIHM, SKCIIEPT U T.1.);

KOOPAMHHUPOBaTh U BBINONHATH pabOTy B YCIOBHMSX pEajJbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BepHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX Y MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacro3HaBaTb KOH(l)J'II/IKTOFeHHI)IC CUTyalluu U MpPEaAOTBpallaTh KOH(bJ'II/IKTI)I 0 Ux aKTUBHOU
(da3pl, BHICTpauWBaTh JCIOBYID U 00pa30BaTEIIbHYI0 KOMMYHHKAIUIO, W30eras JIMYHOCTHBIX
OLICHOYHBIX CYXICHUI.

JIn4HOCTHBIE Pe3yJIbTAThI
Y  BeImyckHHKAa OyayT cOpMHpPOBaHBI:

— B IICHHOCTHO-OPHEHTAIIMOHHOW cdepe — OCO3HAHHWE POCCHICKON TpaKTaHCKOH
UJEHTUYHOCTH, TYMaHU3Ma, LEJIeyCTPEMIIEHHOCTH;

— B TPYZIOBOH c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHEHIel 00pa3oBaTeIbHON U
npoeCCUOHAILHON TPaeKTOPHH;

— B MO3HABATEJIbHON cepe — yMEHHE YNPaBIsATh CBOEH IMO3HABATEIBHON IESTENbHOCTHIO,
TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUU
BCEH JKHU3HM;, CO3HATEJIbHOE OTHOIIEHHE K HENPEPhIBHOMY OOPAa30BaHUIO KaK YCIOBHIO
YCIIENTHOM MPOQPECCHOHATHFHON U OOIIECTBEHHOU NeATeTbHOCTH; HABBIKM IKCIIEPUMEHTATLHON U
HCCJIEeIOBATEIbCKON JCATENIbHOCTH; yMEHHE B TMYOJIUYHOM TMPEJCTAaBICHUH pPE3yIbTaTOB
CaMOCTOSITENIbHOM  MO3HaBaTeIbHOU e TEebHOCTH;

— B cdepe cOepexeHUs 310pOBbsS — IMPUHATHE U peanus3alusl LIEHHOCTEH 310pOBOTO U
Oe3omacHoro oOpas3a JKW3HM, HENPHUSATHE BPEAHBIX MPHUBBIYEK (KYPEHHUS, YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHKOB) Ha OCHOBE 3HAHMI O CBOMCTBAaX HAPKOJOTMYECKUX M HAPKOTHYECKUX
BEIIECTB; COOJIIOJICHUE TIPaBUI TEXHUKU Oe30macHOCTH mpu paboTe ¢ BEIIECTBAMH,
MarepuajgaMu U IpoleccamMu B yaeOHOU 1abopaTtopud, B OBITY U Ha MIPOU3BOJICTRBE.

Conep:xanue pas3aesioB 1 TeM Y4eOHOI0 Kypca
10 kaacc (3 4 B Heaeso, Beero 102 4, 3 HUX 3 4—pe3epBHOE BpeMsi)



Tema 1. [loBTOpeHne u yriayosaenue 3Hanui (184)

ATOMHO-MOJIEKYJISIPHOE yuyeHue. BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOECHUS.
KauecTBeHHBIN M KOJUYECTBEHHBIM COCTaB BellecTBa. MOJSIpHAs U OTHOCUTENIBHAST MOJEKY-
JsipHasi Macchl BenlecTBa. MoJibHas 10JIsl U MaccoBasi 107151 3JIEMEHTA B BEIIECTBE.

Crpoenue atoma. AtoMHasi opoutanb. [IpaBuia 3amonHeHUs JIEKTPOHAMH aTOMHBIX OpOUTa-
ney. BanentHele a51ekTpoHbl. Ilepuonnueckuil 3akodH. @opmyIMpOBKa 3aKOHA B CBETE COBpE-
MEHHBIX MPEJACTABICHUI O CTPOCHUH aToMa. VI3MEeHeHne CBOMCTB AJIEMEHTOB U MX COCIMHEHUN
B [I€pUO/IaX U Ipynnax.

XUMUYeCKas CBsI3b. DIEKTPOOTPUIIATEILHOCTh. Buabl xuMuueckoi cBa3u. MonHas cBs3b. Ko-
BaJICHTHAsI HETIOJSIpHAST U TOJsApHAs cBsi3b. OOMEHHBIM U JOHOPHO-AKIENTOPHBIA MEXaHHU3M
00pa3oBaHUsl KOBAJICHTHON TOJIAPHOM CBs3U. ['eoMeTpusi MOJEKybl. MeTamaudyeckas CBs3b.
Bonoponnasi cBsizb. ArperatHbleé COCTOSHUSL BellecTBa. THIBI KPUCTAINIMYECKUX PEIICTOK:
aTOMHasi, MOJIEKYJIsipHas, MOHHAs!, METaJNINYECKasl.

Pacuetsl o hopmynam u ypaBHEeHUsIM peakiuid. ['a3oBbie 3akoHbl. YpaBHeHue Knaiinepona—
Menneneesa. 3akoH ABoraipo. 3aKOH 00BEMHBIX OTHOIICHHH. OTHOCUTENBHAS TNIOTHOCTh Ta-
30B.

Knaccudukanus XuMHUECKHX peakluid MO pa3uyHbIM MpU3HAKaAM cpaBHEHUs. M3meHeHHe
CTEINEHU OKHUCIICHUS 3JIEMEHTOB B COeMHEHUAX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKITUH.
Oxucnenue 1 BoccTaHoBieHHe. OKUCIUTENN U BOCCTAHOBUTENU. MeTo| 3JIeKTpOHHOT0 OallaH-
ca. [lepmanranat Kanust KaKk OKHCJIUTENb.

Baxxneiine kiacchl HEOPraHMUECKUX BEIIECTB. [ eHeTHYecKast CBA3b MEXKAY KjlacCcaMu HEeop-
raHn4ecKkux coenuHeHuil. Peakuuu nonnoro oomena. ['maponus. pH cpessi.

PactBopbl. CriocoObI BeIpaKeHUS KOJIMYECTBEHHOI'O COCTaBa pacTBOpa: MaccoBas 1o (Mpo-
IIEHTHAs] KOHIICHTpAI¥s), MOJIsIpHas KoHIeHTpamus. Komronaaeie pactBopbl. Dddext Tunma-
ns1. Koarynsuus. Cunepesuc. KommnekcHsle coeauHeHusi. CocTaB KOMIUIEKCHOTO MOHA: KOM-
IJIeKCo00pa3oBaresb, Turansl. KoopauHanuonHoe uncio. HoMeHkIaTypa KOMIUIEKCHBIX CO-
€ IUHEHU.

JdemoHcTpaumu.

1. O6pa3ipl BEIEeCTB MOJIICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bosronka nona.

3. OnpeneneHue KUCIOTHOCTU CPEABI ITPU MOMOIIN UHIUKATOPOB.

4. Dpdext Tunpans.

5. ObpazoBaHrEe KOMIUIEKCHBIX COSTMHEHUN MEPEXOTHBIX METAILIOB.

JlabopaTopHble ONBITHI.

1. Peakuuu nonHoro oOMeHa.

2. CBoiicTBa KOJUIOUHBIX PACTBOPOB.

3. 'maponus coneid.

4. ITomyyeHue u CBOMCTBA KOMIUIEKCHBIX COCIMHEHUH.

IIpakTuyeckasi padbora Ne 1. BoinosiHeHHe 3KCcniepuMEHTaIbHBIX 33/1a4 10 TeMe «Peakiuon-
Hasi CHIOCOOHOCTH BEIIECTB B PACTBOPAX.

Kontpoabnas padora Nel o reme «OCHOBBI XUMUM.

Tema 2. OcHOBHbIE NOHATHSI OPpraHnyeckoil xumuu (134)

[Ipeamet oprannyeckoir xuMuu. OCOOEHHOCTH OPraHUYECKUX BEIECTB. 3HAYECHUE OpraHUYe-
ckoif xumuu. [TpuarHbEl MHOTOOOpa3nsl OPraHMUECKUX BEIIECTB. YTJICPOIHBIA CKENET, ero TH-
bl IUKJINYECKHE, anukiInyeckue. KapOouukinueckue U reTepoLrKINYecKrue CKeaeTbl. Buibl
CBA3€H B MOJIEKYJaX OpPraHMYECKHUX BEILECTB: OJAMHAPHbBIC, JBOMHBIC, TpPOMHBIC. l3MeHeHMe
JHEPrUU CBsI3el MEXIY aTOMaMU YIJIepoJa IpU YBEJIWYCHUH KPAaTHOCTH CBsA3u. HacelneHHbIe
U HEHACBILICHHBIE COCAUHECHUS.



DJEKTPOHHOE CTPOCHHE M XMMUYECKHE CBsI3U atoma yriepoaa. ['mbpuauszanus opOutanelt, ee
THUIIBI I OPTaHUYECKUX COEIUHEHUI: sp3, spz, Sp. O0Opa3oBaHue G- U M-CBA3EH B MOJIEKyIax
OPraHUYEeCKUX COCIUHEHUMN.

OCHOBHBIE TTOJIOKEHUSI CTPYKTYPHOM TEOPUU OPTraHUYECKUX COCTMHEHUN. XUMUYECKOE CTpOe-
nue. CtpykrypHas ¢opmyna. CTpyKkTypHas ¥ MPOCTpaHCTBEHHas u3omepus. Mzomepus yrie-
ponHoro ckenera. M3omepus monoxeHus. MexkinaccoBas uzomepus. Buasl npoctpaHcTBeH-
HOM m3oMepuu. OnTuueckas nuzoMepust. ONTHUECKUE aHTUINOABL. XUPAJIbHOCTb. XUpaJbHbIE U
axHvpanabHbIE MOJIEKYJIbI.

I'eomeTrpuueckass uzomepus (yuc-, mpanc-uzomepus). I'omonorus. ['omonoru. I'omonoruue-
CKas pa3HOCTbh. ['oMonornueckue pssl.

OnexTponHble 3PdexThl. CriocoOsl 3amuceil peakiyii B opraHnyeckoid xumun. Cxema U ypas-
HeHHe. YCIoBUs MpoBeAcHUs peaknuid. Kinaccudukaius peaknuii OpraHU4ecKuX BEIIECTB 10
CTPYKTYpHOMY INpPU3HAKY: 3aMELICHHE, IPUCOEINHEHNE, OTIIEIUIEHHE. MeXaHu3Mbl peakLuil.
Crnioco0OsI paspeiBa CBsi3H yriiepoa-yriepoa. CBoOOMHbIE paauKaibl, HYKJICOPUIBI B IJIEKTPO-
GbubL

Krnaccugukanus opranndeckux BemecTB U peakiuii. OCHOBHbIE KJIACChI OPraHUYECKUX COEIH-
HeHnit. Knaccudukanusi opraHn4eckux COEAMHEHUH MO0 (YHKIMOHAIBHBIM Tpynmam. DIeK-
TPOHHOE CTPOEHUE OPraHUYECKHX BelllecTB. B3auMHoe BiIMsHME aTOMOB U Ipymi aToMoB. UH-
JTYKTUBHBIA U Me3oMepHbIN 3¢ ¢ekTrl. [IpencraBnenue o pesonance. Homenknarypa opranu-
YecKuX BemiecTB. MexayHapoaHas (cucTeMaThdeckas) HOMEHKIaTypa OpraHHYecKHX Be-
LIECTB, €€ NMPUHIMINBL. PannoHanbHas HOMeHKIaTypa. OKHCIEHHE U BOCCTAHOBIIEHUE B Opra-
HUYECKOU XUMUHU.

JemMoncTpanuu. 1. Mozaenu opraHu4eCKuX MOJIEKYI.

Tema 3. YraeBogopoasl (25 )

A 11 x a H bl. CTpoeHue MosieKylbl MeTaHa. [TonsTue o koHpopMmausax. O01as XapakTepucTH-
Ka Kjacca, GU3NYeCKUe U XUMUYECKHE CBOMCTBA (rOpeHne, KaTaTUTUYECKOE OKUCIIEHUE, rano-
TreHUPOBAaHUE, HUTPOBAHUE, KPEKUHT, MUPOIN3). MeXaHU3M peaklUu XJIOPHUPOBAaHUS MeETaHa.
Ankansl B npupojie. CUHTETHYECKHE CIIOCOOBI MOMYyYEHHUS alKaHOB. MeTo/bl MOMyuyeHus al-
KaHOB M3 aJIKMJIrajoreHusioB (peakuus Bropra), nexapOokcuianpoBaHueM coseil KapOOHOBBIX
KHCJIOT U 3JIEKTPOJIM30M PacTBOPOB coJiel KapOOHOBBIX KUCIOT. [[prMeHeHne ankaHoB.
IluxoankaH bl OOuias xapakTepiucTUKa Kiacca, pu3ndeckue cBoiicTsa. Bunsl nuzome-
pun. HampsiokeHHble U HEHANpsKEHHbIE LUKIIbI. XUMUYECKUE CBOWCTBA IIMKJIONpOIaHa (rope-
HUE, TUPUPOBAHHUE, IPUCOEIMHEHUE TAJIOTCHOB, aJIOTEHOBOIOPOJIOB, BOJIBI) U IIUKJIOr€KCaHa
(ropenue, xjnopupoBaHue, HUTpoBaHue). [loyueHne IUKIOATKAaHOB M3 AJKAaHOB U JUrajiore-
HaJIKaHOB.

A 1 k e H bl. O0mas xapakTepuctuka kiacca. CTpoeHue MOeKyibl dTuieHa. dusnueckue
CBOICTBa aJKeHOB. ['eomeTpruueckas n30Mepusl aJIKEHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB. Pe-
aKILIMU NPUCOETUHEHUS 110 KPATHOU CBSI3U — TUAPUPOBAHUE, FAJIOr€HUPOBaHUE, THIpOraiore-
HUpOBaHMe, ruapartanus. [IpaBuno MapKkoBHUKOBA U €ro OOBSICHEHHE C TOYKU 3PEHHS dJIEK-
TPOHHOU Teopuu. BzanmoselicTBre aakeHOB ¢ OPOMOM M XJIOPOM B Ta30BOH (pa3e wim Ha CBe-
Ty. OKUCJIEHHE aJIKEHOB (TOpEHUE, OKUCIEHHE KUCIOPOJOM B IPHUCYTCTBHM XJOpHJA Iajula-
I¥sl, TIOJ| ieficTBUeM cepebpa, OKUCIIEHUE TOPSIYUM IOJKUCIEHHBIM paCTBOPOM II€pMaHIraHaTa
Kanus, okuciaeHue 1o Baruepy). [lonmumepuzanus. [lonydueHue alkeHOB U3 ajJKaHOB, aJKWIra-
JIOT€HUJIOB U IUTaJIOT€HAIKaHOB. [I[puMeHEeHe dTHUIIEHA U IPOIIUIICHA.

A nxkanue H bl Kiaccupuxanus 1ueHOBbIX yrieBofopoaoB. ComnpsibkeHHbIE TueHbl. Ousn-
YECKHE U XMMHUYECKHUE CBOMCTBA NMBUHUIA U u3onpeHa. 1,2- u 1,4-npucoenunenue. [lonume-
puszanust. Kayayku. Bynkanuzamnus kayqykoB. Pe3una u 306ouut. Cunre3 Oyraauena u3z OyraHa
Y 3TAHOJA.

A 1 x u H b1. O0Om1as xapaktepuctuka. CTpoeHHe MOJIEKYIbI arieTuieHa. OU3nuecKkue U XUMH-
YECKUE CBOMCTBA AJKMHOB. Peakuuy NMpuCOeIUHEHMs TaJIOT€HOB, TaJOr€HOBOAOPOAOB, BOJBI.
I'mppupoBanue. Tpumepusanusa u aumepusanus aneTuieHa. KUcinoTHbIE CBOMCTBA aJKUHOB C



KOHLIEBOM TPOMHOM CBA3bI0. AneTrinuasl. OKHUCIEHHE aJIKMHOB PAacTBOPOM II€pMaHraHaTa Ka-
nus. [Ipumenenue anerunena. KapOuaneiii Mmeton monydenus anetwieHa. [luponus metana.
CuHHTE3 aJKUHOB AJIKUIUPOBAHUEM allETUIIN/IOB.

A p e H bl [lonarue 06 apomatuunocTH. [IpaBuno Xrokkens. beH3on — cTpoeHne MOJIEKYIIHI,
¢usnyeckue cpoicTBa. ['omonornyeckuit psin O6enzona. Mzomepust qu3aMenIeHHbIX OEH30JI0B
Ha MpuUMepe KCWIOJOB. Peakiuu 3amerienns B 0€H30I5HOM sipe (TaJoreHupoBaHUE, HUTPOBA-
HUe, aNKWIMpoBanue). Peakuun npucoeannenus K 6eH30iy (THApUpOBaHKE, XJIOPUPOBAHKE HA
cBeTy). OCOOEHHOCTH XUMUHN aKUI0eH3010B. [IpaBiia opueHTaNK 3aMeCTUTENIEH B peaKilu-
X 3aMmenieHus. bpomupoBanue u HUTpoBaHHE Tonyosda. OKHCIEHHE alKUIOEH30JI0B PacTBO-
pOM TmepMaHTaHata Kanus. [ ajoreHnpoBaHue alKuiIOEeH30JI0B B 00KOBYIO Iienb. Peakius Brop-
na—®PuTTUra KaKk MEeToJ CUHTE3a ajaKuiI0eH30/10B. CTUPOJ KaK IMpUMEp HENPEAEIbHOIO apo-
MaTU4YECKOTO COeTMHEHUSI.

[lpupOTHBIEUCTOUYHUKHUYTIEBOIODP OO B. [[pupoaHsiii 1 momyTHbIN HeTAHBIE
rasbl, UIX COCTaB, ucrnoib3oBanue. HedTh kak cMech yrineBoaopooB. [lepBuunas u BTOpUUHas
nepepabotka HedTH. Pudopmunr. KameHHbIH yros.
l'eneTuuyeckassicCBA3bBMEXKAYPA3IUUHBMUKIACCAMUYTIEBOAOPOJ
o B. KauecTBeHHbIE peakMi Ha HEMPEIEIbHbBIE YTIIIEBOAOPOIBI.
lanoreHonmpou3BOIHBIEYTIEBOJOP O 0 B. Peakunu 3aMelieHus rajoreHa Ha
TUAPOKCWII, HUTPOTPYIIy, LHAaHOrpymmy. JlelicTBUE Ha Tallor€HIIPOU3BOJHBIE BOJHOTO H
CIIUPTOBOrO pacTtBopa mienoud. CpaBHEHHE PEAKIIMOHHOW CIOCOOHOCTH alIKHMII-, BUHUI-, (e-
HWI- U OeH3WIrajgoreHu10B8. Mcroiap30BaHUE TajloreH NMPOU3BOIHBIX B OBITY, TEXHUKE U B CUH-
te3e. [lonaTue o Marauiioprannyeckux coeinHeHusx. [lonydyeHne ankaHoB BOCCTAaHOBIEHUEM
M0JIaJIKaHOB MOJ0BOAOPOJOM. Maznutiopeanuueckue coeoOuHeHus.

JdemoHcTpauuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openne metana, 3TUICHA, allETHIICHA.

3. OTHoOLIEHNE MEeTaHa, ATUJIEHA, alleTUeHa U O€H30Jla K pacTBOpaM IE€pMaHraHara Kajus U
OpoMHOIi BoIE.

4. OxucneHue ToJyoja pacCTBOPOM NIEpMaHTaHaTa Kajusl.

5. llony4yeHue »TUIIEHA peaklUel AeTUApaTalliy dTaHOda, alleTHIIeHa —THIPOJIN30M Kapouaa
KaJIbLUSI.

6. [Tonydenue cTupomna AeTMOIMMEpU3aLMeil MONMCTUPOIA U UCTIBITAHUE €T0 OTHOILICHUS K pac-
TBOPY IIEpMaHraHata Kajusl.

JlabopaTtopHbie onbiThbl. COoCcTaBIEHUE MOJEJIEH MOJIEKYII aJlKaHOB. B3auMozeiicTBue akaHoB
¢ 6pomom. CocTaBieHHE MOJIeTIEH MOJIEKYJT HEMTPEACIBHBIX COSTUHEHHUN.

IIpakTuyeckas padora Ne 2. CocraBieHre MOJENEH MOJIEKYI YIIIEBOJOPOIOB.
IpakTnyeckas padora Ne 3. [TosryyeHue >TriieHa U ONIBITHI C HAM.

KonTtpoasnas padora Ne 2 o reMe «YTJI€BOJOPOABI.

Tema 4. Kuciopoacoaep:xamue opranndeckue coegnnenus (194)

C nu p T 6. HoMeHKI1aTypa 1 n3oMepusi cnupToB. Tokcuueckoe JeHCTBUE Ha OPraHu3M MeTa-
HoJIa U 3TaHoja. PU3NYECKHE CBOWCTBA INPEAEIBHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE
CBOICTBa CHHMPTOB (KHUCIOTHBIE CBOMCTBA, pEaKLMU 3aMEIEHUS T'MJIPOKCHIBHOM T'pyIIbl Ha
raJIOreH, MEKMOJIEKYJISIpDHAs U BHYTPUMOJIEKYJIIpHas A€TUApaTalys, OKUCICHUE, PEaKIUK yT-
JICBOJOPOJHOTO pajuKana). AJKOTOJSITEL. [ uaponus, ankuaupoBaHue (CHHTE3 MPOCTHIX dH-
poB 1o Bunbsimcony). IIpombliieHHbI cuHTE3 MeTaHoaa. MHOroaTOMHbIE CUPTHI. DTHIICHT -
JIMKOJIb M TJIMLEPUH, UX (U3nUecKre U XuMudeckue cBoiicTBa. CUHTE3 IMOKCAaHA U3 dTHJICHT-
auKoJid. TOKCHYHOCTh 3TMIEHIIMKOJA. KauecTBeHHass peakuusi HA MHOTOAQTOMHBIE CIUPTHI.
[IpocTeie 3¢upsl Kak U30Mepbl MpeneabHbIX OJHOATOMHBIX cUpTOB. CpaBHEHHE UX (u3Hue-
CKMX M XMMHUYECKHX CBOIMCTB CO criupTamMH. Peakiys pacuienjieHus IpocThiX 3(UPOB HOJOBO-
JOPOJOM.



@ e H o 1 1. Homenkiatypa u nzomepusi. B3anMHoe BiusiHue TpyIi aTOMOB Ha mpumepe Qe-
Housa. dusnueckue U XMMUYECKHe CBOMCTBA (heHosa U Kpe3osoB. KucnoTHbie cBoiicTBa QeHo-
JIOB B CpPaBHEHMHU CO CIMpTaMu. Peaknum 3amenieHus B OEH30JIbHOM KOJblie (TajJoOreHUpOBa-
Hue, HutpoBanue). Okucienue ¢penono. KauecTBennsie peakiuu Ha ¢enoi. [Ipumenenue ¢e-
HOJIA.

KapOoHunapbpHBECOEHUHEHH . DIEKTPOHHOE CTPOCHHE KapOOHMUIBHON TPYIIIHI.
Anbaerunsl 1 KeToHbl. PU3MUecKue cBOiCTBa (opMalibleryia, aeTaapaeruia, auetona. /1o-
HAMUe 0 Kemo-eHONbHOU Maymomepuu KapOoOHUIbHbIX coeOuHeruti. Peakiuu nprucoenHeHus
BOJIbI, CIIUPTOB, IIMAHOBOAOPOAA U ruApocyibpuTa HaTpust. CpaBHEHHE PEaKIIMOHHON CIIOCO0-
HOCTH alIbJETHUI0OB M KETOHOB B peaklUsAX MpUCOeNWHEHus. Peakuuu 3aMelieHusi aToMoB BO-
JI0poJia IPU O-YTJIIEPOIHOM aToMme Ha rajioreH. [lomumMepusanus ¢popMasbieruia u aneTaabie-
runa. Cunmes cnupmos e3aumooelcmsuem KapOOHUIbHbIX cOeOuHeHUll ¢ peakmugom I punws-
pa. OkucieHne KapOOHWIBHBIX coenHeHnd. CpaBHEHHE OKUCIICHUS allbJIeTHAOB U KETOHOB.
Boccranoenenue kapOOHMIBHBIX COEAMHEHUN B CHHUPTHL. KadecTBeHHbIE peaklMy Ha anbJe-
TUIHYIO Tpymy. Peakyuu anb0onbHo-kpomonogotl konoencayuu. OCOOCHHOCTH (opMab/ie-
ruaa. Peakmus Gpopmanpaeruna ¢ GeHoIoM.

KapOOHOBBI€KHCIIOTBL DISKTPOHHOE CTPOCHUE KapOOKCHIBLHOM Tpynbl. I'omMonoru-
YEeCKUH Al MpeIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nueckue cBOWCTBa KapOo-
HOBBIX KHCJIOT Ha IPUMEPE MYPaBBUHOM, YKCYCHOH, IIPOIIMOHOBOM, TAJIbBMUTUHOBOM U CTE€ApH-
HOBOM KHCIIOT. XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCIOT. KcnoTHbIE cBoOlicTBA (M3MEHEHUE
OKPAaCKH MHJIMKATOPOB, PEAKIIMH C aKTUBHBIMH METaJlJlaMH, OCHOBHBIMU OKCHJIaMH, OCHOBa-
HUSIMH, coyiiMu). VI3MeHeHne cuibl KapOOHOBBIX KHCIIOT MPU BBEACHHH JOHOPHBIX U aKIleT-
TOPHBIX 3aMmecTuTeneil. BzaumosnelicTBue kapOOHOBBIX KHUCIOT CO CHMPTaMU (peakilusi dTepU-
(ukarun). ["amorernpoBaHre KapOOHOBBIX KHCIIOT B OOKOBYIO I1emb. OCOOEHHOCTH MYypaBbH-
HOM KHCIIOTHI. BaxkHeillne npeactaBuTeNn Kiacca KapOOHOBBIX KHCIOT U UX NMPUMEHEHHE.
[TonmyueHnue MypaBbUHOM U YKCYCHOM KHCJIOT B NMPOMBIIIJIEHHOCTH. Briciine kapOOHOBBIE KH-
cnotel. lllaBeneBas kucioTa Kak IpeJICTaBUTENb OUKapOOHOBBIX KucioT. IIpeacraBinenue o
HeMpeneabHbIX U apOMaTUYeCKuX KuciaoTax. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAUCHUE
KapOOHOBBIX KHCJIOT.
OYHKUUMOHAaNbHBENPOU3BOAHBEKAapPOOHOBBHXKHUC IO T. [lonydenue xio-
PaHTUJIPUIOB U aHTUAPHUIOB KUCIIOT, UX ruaposn3. [lonydeHue ciiokHbIX 3UpPOB C UCIOJIB30-
BaHUEM XJIOPAHTUAPUIOB U aHTUAPUAOB KUCIOT. CroKHBIe 2QHUPHI KaK U30MEPbl KapOOHOBBIX
kucnoT. CpaBHEHHE (PU3NYECKUX CBOWCTB M PEAKLMOHHON CIIOCOOHOCTH CJIOXKHBIX 3(UPOB U
M30MEPHBIX UM KapOOHOBBIX KHCIOT. I 'uaponau3 cioxHbX 3¢pupoB. CHUHTE3 CIIOKHBIX 3(UpOB
¢denonoB. CrnoxxHble 3¢upbl Heopranndeckux kuciaor. Hurpormuuepun. Amuast. Conu kap6o-
HOBBIX KHCJIOT, UX TEPMHUYECKOE Pa3I0KEeHUE B MPUCYTCTBUH Iieaoun. CHHTE3 KapOOHMIBHBIX
COCTMHEHUH PA3JI0KEHUEM KAJIBIIMEBBIX COJIEH KapOOHOBBIX KHUCIIOT.

JdeMoncTpanmnm.

1. B3aumopencTBre HaTpuUs C STAHOJIOM.

. OkucneHue 3TaHoIa OKCUIOM MEJIH.

. 'openne sTanona.

. BzaumoneiictBue mpem-0yTHUIOBOTO CIUPTA C COJITHON KUCIOTOM.

. KauecTBenHnas peakiysi Ha MHOTOAaTOMHbBIE CITUPTHI.

. KauecTBeHnHble peakiiuy Ha (PEHOIBI.

. OnpeneneHue aabAEruA0B MIPU MOMOIIM KaYECTBEHHbBIX PEaKLUi.

. Okucnenue anpAeruoB IEpMaHraHaTOM KaJlus.

. [lomy4yenue CinoX)HBIX 2(UPOB.

JlabopaTopHble ONBITHI.

5. CBolCTBa 3TUJIIOBOTO CIUPTA.

6. CBolicTBa IIIMLEPHHA.

7. CpoiictBa (henosna. KauecTBeHHbIE peakiiuu Ha ()EHOJBI.

8. CpoiicTBa (opmanmnHa.
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9. CBolicTBa YKCYCHOM KHCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTnyeckas padora Ne 4. [lonyuenue OpomdTana.

IIpakTnueckas padora Ne 5. [lonyyenue arerona.

IIpakTyeckas padora Ne 6. [losryueHne yKCyCHON KUCIIOTHI.

IMpakTnyeckas padora Ne 7. [lonyueHnue >Tunanerara.

IIpakTyeckas padora Ne 8. Pemienue skcnepuMeHTanbHbIX 3a1ad 1o teme «Kucnopozaco-
JeprKalife OpraHuuecKe BEeIECTBay.

KonTtpoabnas padora Ne3 no reme «Kuciaopoaconeprkaiye OpraHn4ecKue BEIECTBa.

Tema 5. A30T- u cepocoaep:kanue coeguHeHus (64)

Humpocoeounenus. Inexkmponnoe cmpoenue numpozpynnsl. Ilomyuenue HumpocoeoureHuu.
Bspviguamuie sewyecmaa.

A M u H bl. U30Mepusi amuHOB. [lepBUuHbIC, BTOPUYHBIE U TPETUUYHBIE aMUHBI. DU3NYECKUE
CBOMCTBa HpOCTGfILHPIX aMHUHOB. AMHHEI KaK OpraHu4€CKUC OCHOBAHMUH. Coiu aJKuiIaMMOHHUA.
ANKUIMpOBaHUE W allMJIMPOBAHME aMUHOB. Peakliu aMHMHOB C a30TUCTOM KHCJIOTOW. Apoma-
THYECKHE aMUHBI. AHUINH. B3auMHOe BIugHue rpyii aToOMOB B MOJICKYJIC aHHUJIMHA. XuMuue-
CKHE CBOIWCTBa aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIUU 3aMEIEHUS B apOMaTUYECKOe SApo,
OKHCIIeHUE, ayunuposanue). [uazocoedunenus. TlonydyeHne aMUHOB U3 CIIUPTOB M HUTPOCO-
eaunenuii. [Ipumenenue anununa. Cepooprannyeckue coenunenus. [IpencraBnenue o cepo-
OpraHnyYecKux coequHeHusIX. OCOOCHHOCTH UX CTPOSHUS U CBOMCTB. 3HAUECHUE CEPOOpPTaHUYE-
CKUX COCIUHEHHH.

I'eTeponukasl. Oypad U nUPpPO KaK MPEACTABUTENMN MATHUUICHHBIX T'€TEPOLIMKIIOB.
DNEeKTPOHHOE CTPOEHHE MOJIEKyINbl muppoia. KucrnoTtHele cBoiicTBa muppona. [lupuaun kak
MPEACTAaBUTENb MIECTUUICHHBIX TETEPOIUKIIOB. DIIEKTPOHHOE CTPOCHUE MOJIEKYIIbI MUPUIUHA.
OcHOBHbIE CBOMCTBA MUPHUIMHA, PEAKLIMH 3aMELIEHUsI ¢ apomMaTuiyeckuM sigpom. [Ipencrasne-
HHUE 00 HMHUIA30J1C, TUPUAUHEC, TYPHUHE, TYPUHOBLIX 1 MUPUMUIAWHOBBIX OCHOBAHHAX.
JdemoHcTpauuu.

1. OcHOBHBIEC CBOMCTBA aMUHOB.

2. KauecTBeHHbIEC peakiliy Ha aHUJIUH.

3. AHWJIMHOBBIE KPACUTEIIH.

4. O6pa3ibl TeTEPOIMKIMYECKUX COSTMHEHUH.

JlaGopaTopHble onbIThbl. KaueCTBEHHbIE PEAKIIMN HA AHUJIUH.

I[IpakTuyeckass padora Ne9. PenieHue sKkcneprUMEHTANbHBIX 3a7a4 MO TeMe «A30TcoAepKa-
[MEe OPTraHUYCCKUE BEIIECTBAY.

Tema 6. Buonoruyeckun akTuBHble BemecTBa (144)

XKu p Bl KaK croxkHbIE 3(UPHI TTUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBUIEHUE KUPOB.
lMunporenusanus xupoB. Mblla Kak COIH BBICIIMX KaPOOHOBBIX KUCIIOT.

Y raeBo xbl. MoHo- u nucaxapubl. PyHKIMM yTriaeBonoB. buonoruueckas poJib yrieBo10B.
['moko3a — ¢u3nueckue cBOWCTBA, JMHEHHass U HUKIWYecKas (GopMbl. Peakuyu TriroKoO3bl
(okucneHue a30THOM KUCJIOTOM, BOCCTAHOBJICHUE B LIECTUATOMHBIN CIIUPT), KAYECTBEHHBIE pe-
aKIMK Ha TI0Ko3y. bpokenne riroko3pl. OpykTo3a Kak U3oMep TIOK03bl. Pubo3a u ne3okcu-
pubo3a. Ilonamue o enuxo3udax.

Jducaxapunas. Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOIIUX JIHCAXAPUJIOB.
Manvmosa u nakmosa, yeanoouosa. I'maponus aucaxapunos. [lonydyenue caxapa u3 caxapHoi
CBEKJIBL.

I[Tonucaxapugsl Kpaxman, rimkores, nemunonosa. KauecTBeHHast peakiys Ha Kpaxmad.
I'maponns monucaxapuaos.

HyxneunosslexuciaoT sl Hykireosunsl. Hykneoruasl. HykiienHOBE KUCIOTHI Kak
npupoansie noaumepsl. Ctpoenne JJHK u PHK. I'naponu3 HyKI€MHOBBIX KUCIIOT.



AMUHOKHUC IO T BI Kak aM(pOTepHbIe cOeANHECHHA. Peakiuu ¢ KUCIOTaMU U OCHOBaHUSIMHU.
O6pa3zoBanue cnoxHbIX d3pupos. [lentuaer. [lenTuanas cBsA3b. AMUIHBIN XapaKTep MENTHIHON
cBsi3u. ['unponus nentunoB. benku. [lepBudHas, BTOpUYHAS U TPETUYHASI CTPYKTYPBI OEIIKOB.
KauecTBenHble peakiiuu Ha OEJIKH.

JdemoHcTpanum.

1. PacTBOpUMOCTH YII€BOJIOB B BOJE U ITAHOJIE.

2. KauecTBeHHbIE peaKLMy Ha IIIIOKO3Y.

3. OOpa3npl aMUHOKHCIIOT.

Jlabopatophble onbIThl. 11. CBoiicTBa ritoko3bl. KauecTBeHHast peakius Ha Titoko3y. Ompe-
JeJieHue Kpaxmaia B MpoAyKTax nutanus. 12. [[BeTHbIe peakiuu OeIKoB.

KonTpoabsHasi pa6ora Ne 4 o TemMe «A30TcoaepKaniie 1 OMOJIOrMYeCKH aKTUBHBIE OpraHu-
YECKHE BEILIECTBAY.

Tema 7. BoicokoMoJieKyJIsipHbIe coequHeHust (49)

[TonsiTue 0 BHICOKOMONEKYIJISIPHBIX BeliecTBax. [lonumepusanus U MOJIMKOHACHCAIUS KaK Me-
TOJBI CO3/IaHUS TTOJIMMEPOB. DnacToMepsl. [IpupoaHblil U cuHTeTHYECKU Kaydyk. Cononnme-
puzanusi. CoBpeMEeHHbIE TUIACTUKHU (MOJMATUJICH, MOJMUIPONUICH, MOJIUCTHUPOI, TOJIUBHUHUII-
XJIOpuJ, GTOPOIIACT, MONUITHICHTEepeTaNAT, AKPUI-0yTaAUeH-CTUPOJIbHBIN MIIACTUK, TOIU-
kapOonatsl). [IpupoHbIe 1 CHHTETHYECKHE BOJIOKHA (0030p).

JdemoncTpamuu. 1. O6pasns! maactukoB. 2. Komrekius BoiokoH. 3. [lonmukoHmeHcanus 3TH-
JICHTJIMKOJIA € Tepe(TaaeBOi KUCIOTOM.

JlaGopaTopHble onbIThl. 13. OTHOIIEHHWE CHUHTETUYECKUX BOJOKOH K pacTBOpaM KHCIOT U
1IeJI0YEH.

IIpakTnueckas padora Ne 10. Pacno3HaBaHue MmIacTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHue BOJIOKOH.

11 xaacc (3 yaca B Heaeao, Bcero 102 yaca)

Tema 1. Hemetanabi (314)

KnaccudukaunuuvmsHeopraHmuecKH X Be e CTB. DIEMEHTH METAJIbl U HEMETaJ-
Jbl ¥ MX noJiokeHue B [lepuonnueckoii cucreme.

B o 1 0 p o n. Ilonyuyenue, puznueckue U XMMHUECKHE CBOMCTBA (Peakui ¢ METalJIaMH U He-
MeTaJlJlaMHi, BOCCTAHOBIIGHHE OKCHJIOB U coJier). [ mapuasl. TOTUIMBHBIC SJIEMEHTHI.

I'anoreH bl O0mas xapakTepUCTUKA MOATPYNIbL. PU3HUECKUE CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHSI OKHCIUTEIbHON aKTUBHOCTH TaJIOT€HOB B COOTBETCTBUH C UX IO-
JOKEHUEM B nepuoandeckoi tadnune. Ilopsiok BeITECHEHHS TaJOr€HOB U3 PACTBOPOB rajore-
HuAo0B. OcoOeHHOCTH XUMUU PTOpa. XJI0p — MOJYyYeHHE B IPOMBILUIEHHOCTH U JJabopaTopuH,
peakuuu ¢ METAJUIAaMHM U HeMeTalllaMu. B3aumonencTBue Xxjaopa ¢ BOAOW U pacTBOpPAaMHU LIENIO-
yeil. Kucnoponnble coenuuenust xjaopa. [ MmoxmopuTel, XjaopaT U HepxjaopaTshl KaK THUIIHYHBIE
okuciurenu. OcobeHHocTH XuMuu Opoma u noja. Kauecrsennas peaxius Ha ifof. ['ajgorenoso-
JOPObI — IOJIYy4EHHUE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA. COJIsIHAsI KACIOTA U €€ COo-
nu. KauecTBeHHBIE peakiuy Ha raJIor€HU-UOHBI.

DIEMEeHTBHNOATPYNNBIKHUCIIOP O aa. O0mas xapakTepucTuka moarpymnmnsl. Guszu-
YecKHe CBOMCTBA MPOCTHIX BemecTB. O30H Kak ayuloTponHas Moaudukanus kuciopoaa. Ilomy-
yeHue o30Ha. O30H Kak OKHCIHUTENb. [l03uTHBHAS M HEeraTUBHAsA POJIb O30HA B OKPYKAIOIIEH
cpene. CpaBHEHME CBOMCTB 030HA U KHciopoja. Bona u nepokcua Bogopoaa Kak BOJOPOIHBIE
COEIMHEHUS KUCIIOpOJa — CpaBHEHHE CBOMCTB. [lepokcu BOIOpo1a KaKk OKUCIUTENb U BOCCTa-
HoBuTeNb. Ilepokcuasl meTamios. Cepa. Amutotponust cepbl. PU3NYECKUE U XUMUYECKUE CBOII-
CTBa cepbl (B3aUMOJIEHCTBUE C MeTallaMHu, KHUCJIOPOJOM, BOJAOPOJIOM, pAacTBOpaMH IIeJoueH,
KHCJIOTaMU-OKUCIUTENSIMU). CepoBOIOPO]] — MOIYYEHHE, KUCIOTHBIE U BOCCTAHOBHUTEJBHBIE
cBorictBa. Cynbhuabl. CEpHUCTBINA ra3 Kak KUCIOTHBIN OKcuA. OKUCIUTENbHBIC U BOCCTAHOBH-
TEJIbHBIE CBOMCTBA CEPHUCTOTO Ta3a. [lomyueHne cepHUCTOro ra3a B MPOMBIIIIEHHOCTH U J1abo-



patopun. CepHucras kuciora u ee conu. Cepnbiil anruapug. CepHas kuciora. CBOMCTBa KOH-
LEHTPUPOBAHHON U pa30aBlIE€HHOW CEpHOM KUCIOTHL JleHCTBUE KOHIEHTPUPOBAHHON CEepHOMU
KHCIIOTHI Ha caxap, METaJUIbl, HEMETaJUIbl, CyabGuabl. TepMudeckas yCTOMUYUBOCTh CYIb(ATOB.
KauecTBeHHas peakiysi Ha CEpHYIO KUCIIOTY U €€ colu. Tuocepuas Kucioma u muocyioghamol.
A30THEeTrocoOeIHuHeHH . DIeMeHThl NOArpymIbl a3ota. O0Imas XxapakTepucTHKa MO
rpynibl. @U3ndecKkre CBOMCTBA MPOCTBIX BeniecTB. CTpoeHne MOJEKyibl a30Ta. PU3nUecKkue u
XMUMHYECKHe cBOicTBa a3oTa. [lonydyeHue a30Ta B MPOMBIIIICHHOCTH U 1abopaTopun. Hutpusl.
AMMUak — ero noiy4enue, Gpuznueckue u XuMuyeckrue cBoiictBa. OCHOBHBIE CBOMCTBA BOJIHBIX
pactBopoB ammuaka. Conu aMmMoHus. [loBeneHue cosieli aMMOHUS IpU HarpeBaHUU. AMMHAK
Kak BoccTaHOBHTENb. [I[puMenenre ammuaka. OKCuabl a30Ta, UX MOJy4YeHHE U cBorcTBa. OKCH
azora(l). Okucnenne oxkcuna azora(ll) kucmopogom. Jumepuzauust okcuna azora(lV). Azortu-
cTasi KACJIOTAa U €€ coJn. HUTpUTBI KaK OKUCIUTENIN U BOCCTAHOBUTENU. A30THAsI KHUCIOTA —
¢u3nyeckre U XMMUYECKHE CBOMCTBA, NomyueHre. OTHOIIEHNE a30THOM KUCIIOThI K METaulaM U
HEMeTaJlJIaM. 3aBUCUMOCTD MPOJTYKTa BOCCTAHOBIICHHS a30THOM KHUCIIOTBI OT AKTUBHOCTH METaJI-
Ja U KOHLEHTPalUU KUCIOThL. TepMHuueckas ycTOMUYNBOCTh HUTPATOB.
dochpopuerocoeauHeHu . Aimorponus pochopa. Xumudeckue cBoicTBa Gocdopa
(peakuuu ¢ KHCIOPOAOM, TajJOore€HaMH, METajulaMM, CJIOXHBIMU BELIECTBAMHU-OKHCIUTENISIMU,
miesioyamu). [lomydyenne n npumenenue dochopa. Dochopueiit anruapun. OprodochopHas u
meTadocdopHas KucIOoTh U ux conu. KayectBenHas peakuusi Ha oprodocdatsl. Paznodcenue
opmoghocghopnoii kuciomwl. Ilupogocopnasn kucioma u nupogocpamor. Dochunpl. dochun.
Xnopuowet pocpopa. Oxcuo gpocpopa(lll), pocopucmas xucnoma u ee conu.

Y raepo a Amnorponus yriepona. CpaBHEHHE CTPOCHUS U CBOMCTB rpadguTa u anmasa. Dyi-
JIepeH Kak HoBas MolekylsipHas (opma yriepona. I'paden kak MoHOCHON TpaduTa. Yriepoa-
HbIC HAaHOTPYOKH. YTOJIb. AKTHBUPOBAHHBIN yroib. AncopOuus. XUMHUYECKHE CBOWCTBA YTJIS.
KapOunsl. 'maponu3 kapOuma KambIyst 1 KapOuaa amoMuHus. KapOuiel mepexoHbIX METaIOB
KaK CBEpXIpo4Hble MaTepuaibl. Okcuasl yraepoga. ObpazoBaHue yrapHOTO ra3a MpH HETOJTHOM
CrOpaHMHM yIJisl. YTOJdb U yrapHblil Ta3 Kak BOCCTAHOBUTENU. Peakuus yrapHoro rasa c pacia-
BaMmu mienoueii. CuaTe3 (opMHUATOB U OKCAIATOB. YTIIEKHUCIBIN ra3. YroabHas KUCIOTa U €€ CO-
au. [loBeaeHue cpeiHUX U KHCIBIX KapOOHATOB IIPHU HAIrPEBAHUU.

K p e m 1 n ii. CBolicTBa mpocTOro BemecTBa. Peakiuu ¢ Xja0poM, KHCIOPOAOM, pacTBOpaMHU
miesioueid. OKCua KpeMHUS B MPUPOJE U TexHUKe. KpeMHueBble KUCIOThI U UX cOiH. [ 'nuaponaus
cunnkatoB. CHilaH — BOJOPOJHOE COEMHEHNE KPEMHHUS.

b o p. Oxcup 6opa. bopHas kucnora u ee conu. bypa.

JemoncTpanuu. 1. I'openue Bonopona. 2. [lonydyenue xnopa (onsiT B npodupke). 3. OnbITH C
OpomHol Bonoil. 4. OkucnuTeIbHBIE CBOMCTBA pacTBOpa rumnoxjopura Hatpus. 5. [lnaBnenue
cepsl. 6. 'openue cepsl B kucinopoe. 7. Bzaumonerictsue xene3a ¢ cepoid. 8. ['opeHue cepoBo-
nopoxa. 9. Ocaxnaenue cynbhumon. 10. CoiictBa cepuuctoro raza. 11. JleiicTBue KOHIEHTPH-
POBaHHOM CEpHON KMCIIOTBI Ha Mellb U caxapo3y. 12. PactBopenune ammuaka B Boge. 13. OcHOB-
Hble cBoOlicTBa pacTBopa ammuaka. 14. Karamutuueckoe okucinenue ammuaka. 15. Ilomyuenue
okcuaa azora(ll) u ero okucnenue Ha Bozmyxe. 16. JleiicTBue a30THON KHCIOTHI HA Meqb. 17.
I'openue docdopa B kucnopone. 18. IlpeBpamienne kpacHoro ¢pocdopa B OEIbIi U €ro CBEYCHUE
B TemHOTe. 19. B3zaumogeiictBue ¢ocdopnoro anrunpuna ¢ sogoi. 20. OOpasusl rpadura, an-
Ma3a, kpemHus. 21. ['openune yrapHoro raza. 22. TyilleHue MJIaMEHU YIIEKUCIbIM Ta3oM. 23.
Paznoxenue mpamopa.

JlaGopaTopHbie onbiThl. 1. [ToiyyeHue xsiopa u u3ydeHue e€ro cBOMCTB. 2. O3HaAKOMIIEHUE CO
CBOWCTBaMHM XJIOpCOJepxalmx otoenupareneil. KauecTBeHHas peakiys Ha rajJoreHu1-UOHBL. 3.
CroiictBa Opoma, mojma M uUx coseil. Paznmoskenue mepokcuaa Bojgopoaa. OKHCICHHE HOIUI-
HMOHOB IEPOKCUAOM BOJOPO/a B KUCIOM cpene. 4. M3ydeHue cBOMCTB CEPHOIl KMCIIOTHI U €€ CO-
neu. 5. M3ydyenue cBOICTB BOJIHOrO pacTBopa amMmmuaka. 6. CoiicTBa coneid ammonusi. Kauect-
BeHHas peakuus Ha Qocdar-uon. 7. KayecTBeHHass peakuus Ha KapOOHAT-WOH. PasnoskeHue
ruapokapOoHara Hatpus. 8. VcmblTaHue pacTBopa CHIMKaTa HaTpus MHIUKAaTtopoMm. 9. O3Ha-
KOMJIEHHE ¢ 00pa3IiaMy IPUPOAHBIX CHITUKATOB.



IIpakTnyeckas padora Nel. Ilonydenue Bogopona.

IMpakTnyeckas padora Ne 2. [TosryyeHne XJI0poBOAOPOAA U CONSTHON KUCIIOTHI.
IIpakTyeckas padora Ne 3. [losryueHre aMMuaka U U3y4€HHUE €TI0 CBOMCTB.

IIpakTnueckas padora Ned. [losryyeHue yriekucioro rasa.

IIpakTyeckas padora Ne S. BolnosHeHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 110 Teme «HemeTamisy.
KonTtpoasnas padora Nel no reme «HemeTamisiy.

Tema 2. Metaisbl (304)

Obmuito630pdTeMEeHTOB—MEeTa o B. CBOICTBAa MPOCTHIX BEIIECTB-METAJIIOB.
Mertannuuecke Kpucraminyeckue pemnietkd. CrutaBbl. XapaKTepUCTHKa HanOojiee M3BECTHBIX
cru1aBoB. [lonyuenune u npuMeHeHHEe METalIOB.

HlemouHBIEMeE Ta I bl— 00lIas XapaKTEPUCTUKA MOATPYIIIBI, XapaKTepHbIe peaKIUuy Ha-
Tpust 1 Kanus. CBoMCTBa 1IEN0YHbIX MeTasuioB. [lonydyenue menouynsx MeramioB. Conia u €Ki
HAaTp — Ba)XKHEHIIME COEAUHEHUS HaTpus. bepriuinii, Maruuii, mMea04YHO3E€MeIbHbIE METAJLIbI.
Marnuii u KaJupIui, uX 00Ias XxapakTepucTHKa Ha OCHOBE roJioxkeHus B Ilepuoaudeckoii cuc-
teme sneMeHToB [[. . MenneneeBa u ctpoeHusi atomoB. I[lonydyeHue, pu3nveckue U XUMHUIE-
CKHE CBOWCTBA, MPUMEHEHHE MarHusl, KB H UX COeAUHEHUH. AM(OTEpHOCTh OKCHIA U THJI-
poxcuaa 6epusuus. XKecTKocTh BOABI U crocoObl ee ycTpaHeHus. Okpacka MJIaMeHH COJISIMHU
IIEJIOYHBIX U IEJ0YHO3EMENIbHBIX METAJIJIOB.

A o MU H U i PactipocTpaHeHHOCTh B MpUpoje, PU3nYecKre U XMMHYECKHe CBOICTBa (OT-
HOIIEHHE K KUCIOPOJy, TaJloreHaM, pacTBOpaM KHUCIIOT U HIeNouei, amomoTrepmusi). AMdoTtep-
HOCTh OKCHJA U rugpokcuaa amtomMunusa. Conu amomuHus. [lonHoe pasnokeHue BOJOM colel
QIIOMUHUS CO CIa0BIMU ABYXOCHOBHBIMHU KHUCJIOTaMH. AJIFOMHHATHI B TBEPJIOM BHJIE U B PACTBO-
pe. [Ipumenenue amomunus. CoeouHenus: antOMUHUS 8 HUSUUX CIMENeHsAX OKUCTEHUSL.
OnoBoucBUHe . Puznyeckue U XUMUUYECKUE CBOICTBA (PEaKUH C KUCIOPOIOM, KHCIIO-
tamu), npumerenne. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMYIISTOP.
MeTannbsno0OOUYHBXNOAT pY N OcOOEHHOCTH CTPOEHUSI aTOMOB MEPEXOAHBIX Me-
TaJUIOB.

X p 0o M. ®u3nuecKkre CBOMCTBA, XUMHUYECKHE CBOMCTBA (OTHOIIECHUE K BOASTHOMY Mapy, KUCIIO-
pony, XJIOpY, pacTBOpaMm KHUCJOT). MI3MeHEeHHe OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX U KHUCIIOTHO-
OCHOBHBIX CBOWCTB OKCHIOB ¥ THAPOKCHJIOB XpOMa C POCTOM CTETICHH OKHCIeHH. AM(OTEpHBIE
cBoiicTBa okcuaa u ruapokcuga xpoma(lll). Oxucnenue coneit xpoma(Ill) B xpomatsl. Bianm-
HbIE MEPEX0/Ibl XPOMATOB U TUXPOMATOB. XpOMaThl U IUXPOMAThI KaK OKUCIUTEIIH.

Ma praHe 1 — ¢pu3nyeckue U XuMHUECKUE CBOWCTBA (OTHOLIEHHE K KUCIOPOY, XJIOpY, pac-
TBOpam kuciot). Okcua mapranna(IV) kak okucnuresns u kataausarop. [lepmManranat kamus Kak
okucnurenb. Maneanam(VI) kanus u ezo ceoticmaa.

K e 1 e 3 0. Haxoxaenue B mpupojie. 3HaUCHHE Keyie3a s opranu3Ma dejaoBeka. dusndeckue
cBoiicTBa xeine3a. CruiaBbl JKenes3a ¢ yriaepogoM. XMMHUYECKHE CBOWMCTBA Kene3a (B3auMOAeHCT-
BHUE C KHCJIOPOJOM, XJIOPOM, CEpPOM, yriiem, KHCIOTaMH, pacTBopamu coiieil). CpaBHEHHE KH-
CJIOTHO-OCHOBHBIX M OKHCIIUTEJIbHO-BOCCTAHOBHUTENIBHBIX CBOMCTB ruapokcuaa sxeneza(ll) u
ruapokcuaa xenesa(lll). Comu xenesa(ll) u xeneza(lll). Meroasr nepeBoza comneii xene3a(ll) B
conu sxene3a(lll) u o6parHo. OkucnuTenbHble cBoiicTBa coequnenmit xene3a(lll) B peaknusax c
BOCCTaHOBUTEISIMHU (MOAMIOM, MebI0). [lnanuanpie KOMIUIEKCHI kene3a. KadecTBeHHbIe peak-
uuu Ha nonsl xkenesa(ll) u (I0).

Me 1 b. Haxoxnaenue B npupojae. @u3nyeckue 1 XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C KU-
CJIOPOZIOM, XJIOpOM, cepol, kucinotamu-okuciaureasimu). Comu meau(Il). Meansiii xymopoc.
Amvmvuakatel Meau(l) u megu(Il). [Momyyenne okcuma meau(l) BoccTaHOBIEHHWEM THIPOKCHIA
menu(Il) rmroxo30i.

Cepe6po. Pusnyeckne U XUMUIECKHUE CBOMCTBA (B3aMMOJICHCTBHE C CEPOil, XJIOPOM, KHCIIO-
TamMu-okucauTensiMu). OcaxaeHne OKkcuaa cepebpa mpu JEWCTBUU IEIOYH HA CONU cepedpa.
AmMmuakatel cepedpa kak okucnutenu. KauecTBeHHas peakiusi Ha MOHBI cepedpa.



3 010 T 0. Dusnyeckue U XMMUYECKUE CBOICTBA (B3aMMOJIEUCTBHE C XJIOPOM, «IIapPCKOM BOJ-
Koi1». CrtiocoObI BBIICICHHS 30JI0TA U3 30JI0TOHOCHOM ITOPO/IBI.

I u 1 x. Pu3nyUecKUe U XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBHUE C TaJIOr€HAMU, KUCIOPOIOM,
CEpOoii, paCTBOPAMH KHUCJIOT U 1Ieno4eit). AM(pOTEpHOCTh OKCHIA M THUIPOKCHAA ITMHKA.

P 1y 15 IlpeacraBineHue o CBOUCTBaX PTYTU U €€ COCIUHECHUSIX.

demoncrpanuu. 1. Komnexknua meramios. 2. Komrekuus mMuHepanoB U pyad. 3. Kommeknwms
«Amomunuit». 4. Komnekuus «XKenezo u ero cruiassl» 5. B3aumojelictBue HaTpus ¢ Bojou. 6.
OxpamuBaHHe TUIAMEHHU COJISIMU LIEJOYHBIX U IIEJTOYHO3EMENBbHBIX METAUIOB. 7. B3aumonenct-
BHE Kaiblus ¢ Bojgou. 8. [lnaBnenue amomunus. 9. B3anmoaelcTBre amtOMUHUS CO LIETOYBIO.
10. BzaumopeiicTBre XpoMa ¢ COJITHOM KHCIIOTOHN 0e3 moctyma Boznyxa. 11. Ocaxaenue ruapo-
keuna xpoMa(Ill) u okucnenue ero nepokcuioM Bogopoaa. 12. BzauMHuble nepexo/ibl XpOMaToB
u auxpomatoB. 13. Paznoxxenue auxpomara ammonus. 14. Amromorepmus. 15. OcaxxaeHue rui-
pokcuna sxene3a(lll) u okucnenue ero Ha Bozayxe. 16. Beigenenue cepebpa u3 ero conei aenct-
BHEM MEJM.

JlabopatopHble onbIThl. 10. OkpammBaHue MJIaMEHU COSAUHEHUSMHU IIETOYHBIX MeTaioB. 11.
O3HakoMJIEHHE C MUHEPAIAMHU U BOKHEUIIIMMU COCIMHEHUSIMU IIEJIOYHBIX MeTalljioB. 12. CBoi-
CTBA COEJUHEHUN LIENOYHBIX METaUIOB. 13. OKpallMBaHUE IIAMEHHU COJISIMU IIEJIOYHO3EMEIb-
HBEIX MeTajuioB. 14. CBoiicTBa Maruusd U ero coeauHeHuii. 15. CBolcTBa COEIUHEHNI KaJIbIIHS.
16.XKecTtrocth Boabl. 17. B3aumoelicTBrue alOMHHUS C KHCIOTaMU W Ienodamu. 18. Amdo-
TEpHBIC CBOMCTBA ruapokcuaa amomuHus. 19. Ceoiicmea onosa, ceunya u ux coeounenuil. 20.
CsoiicTBa coneil xpoma. 21. CoiicTBa Maprasua u ero coeguHeHuil. 22. M3ydeHne MuHepaaoB
xkene3a. 23. CpoiicTBa xene3a. KauecTBeHHbIE peakiMu Ha MOHBI kene3a. [lonydenue okcuna
menu(l). 24. CpoiicTBa Meau, ee CIIaBOB U coeAnHeHui. 25. CBoiicTBa IIMHKA U €T0 COEIUHE-
HUU.

IIpakTuyeckas padora Ne6. [lonydyenure ropbkoit coiau (CEMUBOAHOIO Cylb(aTa Maruus).
IIpakTyeckas padora Ne 7. [lonydyeHne aaroMOKaIMeBbIX KBAaCLOB.

IIpakTyeckas padora Ne8. BrinonHeHue sKcHepUMEHTANbHBIX 3a1ay 1o teMe «MeTasl
[JIABHBIX MOATPYIIID.

I[IpakTuyeckas padbora Ne9. [lonydeHue megHOTO Kyrnopoca.

IIpakTyeckas padora Nel0. [lomydeHne xenne3Horo Kynopoca.

IpakTuyeckass padora Ne 11. BrimonHeHue 3KCnepuMEHTANBHBIX 3a7a4 1Mo TeMe «MeTtasibl
NMOOOYHBIX TOATPYIII.

KonTtpoasnas padora Ne 2 o reme «MeTtasuibi».

Tema 3. Ctpoenue atroma. Xummnueckas cBsi3b (84)

Crpoenueartoma. Hyknuasl. M3oTonsl. Tunsl pagnoaktuBHOro pacnazna. TepMosaepHbIi
cunte3. [loayueHne HOBBIX 37eMeHTOB. fnepHble peakiuu. CTpoeHHe 3JIEKTPOHHBIX 000JI04eK
atomoB. [IpencraBneHue o kBaHTOBOI MexaHuke. KBaHTOoBbIe uncia. ATomHble opOuTanu. Pa-
JUyC aToMa. DJIEKTPOOTPULIATEIBHOCTD.

XuMHUUECKasCBs3b. Buasl xummuueckoil cBa3u. KoBajleHTHas CBA3b U €€ XapaKTEPUCTH-
KM (JUIMHA CBSI3U, NOJSPHOCTD, NOJISPU3YyEMOCTh, KPATHOCTH CBsI3M). MloHHas cBs3b. MeTannnye-
CKasi CBS3b.

CtpoenuetBepasb X Te i Kpucramnmaeckue u amopdHusie Tena. Tumsl KpucTauiiye-
CKHUX PEILIETOK METAJJIOB U MOHHBIX COCIMHEHUN. MEXMOJEKYIIApHbIE B3auMoAeicTBH. Bono-
pOIHas CBA3b.

Jemoncrpanuu. 1. Kpucramumueckue pemerku. 2. Mozienu MOJIEKyII.

Tema 4. OcHOBHBIC 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX peakuuid (174)
TennoBOoOWIPHPEKTXUMHUUIECKOUPEaAKIH MU DHIOTSPMUUECKUEC U IK30TEPMUIE-
ckue peaknuu. 3akoH ['ecca. Terutora oOpa3oBaHus BemiecTBa. JHeprus cBs3u. [lorsTre 00 H-
tanbnuu. [TonsiTre 06 suTporuu. Bropoit 3akoH TepmoaunHamuku. JHeprus [ mo6ca u kpurepuun
CaMOIPOU3BOJIBHOCTH XUMUUECKON PEAKIUH.



CKOpPOCTHBXMMHUUYECKHUXpEAKIUUHU EE 3aBUCUMOCTb OT IIPUPOJIBI PEATUPYIOLINX
BEIIECTB, KOHIIEHTPAIIMH PEeareHTOB, TEMIEPATYpPhl, HATUYMS KaTalu3aTopa, IJIOMAAN MOBEpX-
HOCTH pearupyrouyx BemecTB. 3akoH aencTByronmx macc. [Ipasuno Baut-I'odda. Ilonstue 006
SHEPruM aKTHBALMU U 00 3HEPreTHdeckoM Ipoguie peakuuu. ['OMOreHHBIH M reTeporeHHbIN
karanu3. [IpuMepsl KaTaaIUTUUECKHUX MIPOLIECCOB B TEXHUKE U B JKUBBIX opranusmax. ®epmeHTsI
KaK OMOJIOTMYECKHUE KaTaTnu3aToPhI.

O6Gpatumbiepeaxnuu Xumundeckoe paBHosecue. [Ipunnun Jle Ilarense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. KoHcrantel nucconmnanuu. Pacuer pH pactBopoB cuiib-
HBIX KHCIIOT U 1ienoueil. /Ipouszgedenue pacmeopumocmu.
PangaxkTtTuBHOCTHMETanuao B. [IoHATHE O CTAHAAPTHOM IJIEKTPOAHOM NOTCHIMAIIE U
NEKTPOABIDKYILEH CHUJIE PeakUUU. XUMHUYECKHE MCTOYHHMKHM TOKA: TaJIbBAHUYECKUE BJIEMEHTHI,
AKKyMYJIATOPBI ¥ TOIUIMBHBIE YJIEMEHTHI. DJIEKTPOJIM3 PACIJIaBOB U BOJHBIX PACTBOPOB DJIEKTPO-
JUTOB. 3aKOHbL IN1EeKMPOU3A.

JdemoncTpanuu. 1. DK30TepMUYECKUE U SHIOTEPMHUUECKHE XUMUUYECKUE peakiuu. 2. Tennonbie
SIBJICHUSI IPU PACTBOPEHUH CEPHON KUCIIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTb CKOPOCTHU
peakuuu OT IPUPOJIBI BEIIECTB HA NPUMEPE B3aHMOAECUCTBHS PACTBOPOB PAa3JIUYHBIX KHCIIOT
OJIMHAKOBOI KOHILIEHTpALM C OAMHAKOBBIMU KyCOUKaMH (TpaHyJlaMH) [IMHKA U OJJUHAKOBBIX KY-
COYKOB Pa3HbIX METAJUIOB (MarHus, IUHKA, JKeJie3a) C paCTBOPOM COJISTHOM KUCIOTHI. 4. B3aumo-
JIefiCTBHE pacTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMU THOCYIb(aTa HATpUs Pa3TUYHON KOHIICH-
TpPAaLlMK U TEMIIEpaTypsl. 5. PaznoxkeHue nepokcuaa BOAOPOAa ¢ MOMOLIbI0 HEOPraHUYECKUX Ka-
TaJIU3aTOPOB U MPUPOJIHBIX OOBEKTOB, COACPKAIIUX KaTalazy.

JlabopaTopHbie onbITbl. PakTOPHI, BIUAIOIME HA B3aUMOICHCTBIE METAJUIA C PACTBOPAaMH KH-
cinoT. CMelleHne XUMHUYECKOr0 paBHOBECHS IIPU YBEJIMYEHUH KOHIIEHTPALMU PEareHToB U Mpo-
OyKTOB.26. KaTanutudyeckoe pa3ioKeHUe MEPOKCUAA BOJOPOa

IIpakTnueckas padora Nel2. CkopocTb XUMUUECKON PEAKIUH.

IIpakTyeckas padora Nel3. Xumudeckoe paBHOBECHE.

Kontpoabnas padora Ne3. TeopeTudyeckne OCHOBBI XUMUH.

Tema 5. Xumuueckasi TexHoJiorus (74)
OCHOBHBENpUHIOUNDBIXUMHUUECKONTeXHOnNoTruu. Illpoussoncrerocep
HO MW KU CJIOT Bl KOHTAKTHBIM crtoco0oM. Xumu3Mm mnpoiiecca. CoIpbe A5l TPOU3BOICTBA CEp-
HOM KMCIIOTBI. TexHomornyeckas cxema nporiecca, poLueccsl U anmnapaTsl.
[IpousBoacTBOAaMMHUaK a. XUMHU3M Iipouecca. OnpenesaeHre oNTUMaIbHBIX YCIOBUI
IIpoBeIeHUs peakyy. [IpuHIUI NUPKYIISLNN U €r0 peanu3alus B TEXHOJIOTHYECKONU CXEME.
MeTannypru s Uepnas meramnyprusi. JloMmeHHbIN npolecc (Chlpbe, yCTPOHCTBO JOMEHHOM
Ie4yu, XMMHU3M nporecca). [Ipon3BoacTBO cTany B KUCIOPOIHOM KOHBEPTEPE U B DJIEKTpOIIEYaXx.
OpranuueckuicuHTe 3. Cunmesvl Ha ocHoge cunmes-eaza. [Ipon3BoACTBO METaHOMA.
DKosorus u npodiemMa oXpaHbl OKpyXKarolei cpebl. 3eeHas XUMHUS.

Jdemoncrpanuu. 1. Ceippe AJi1 IPOU3BOACTBA CEPHOU KUCIOTHI. 2. Mojenb KUIALIETO CIIOS.
3.XKene3nas pyna. 4. O6pasibl CIUIaBOB JKeJe3a.

Tema 6. Xumusi B 0bITY H Ha ci1y:k0e oomecTBa (94)

Xumus numy. Kupsl, 6enku, yrieBoasl, BUTaMUHbL. [luiieBsie 100aBKU, UX KiIaccuUKaIMS.
3anpenieHHble U pa3pelleHHbIe MuIleBble 100aBku. JlekapcTBeHHbIe cpenctBa. Kpacku u mur-
MEHTHI. [IpuHIIMMBI OKpalmMBaHusl TKaHEH. XUMHsI B CTpoUTENbCTBE. LlemenT, 6eToH. CTekio u
Kepamuka. TpaJIulIMOHHBIE U COBPEMEHHBIE KepaMuuyeckue maTtepualibl. CBepXIpoBosias Ke-
pamuka. bertoBas xumus. OTOenuBarone cpencTpa. XUMHS B CEILCKOM X03siicTBe. MIHCEKTH-
uuasl U nectunuabl. CpeacTBa 3amuThl pacteHuil. Pememnentsl. OcOOEHHOCTH COBPEMEHHOM
Hayku. MeTo10510THsl HaydHOTO ucclieoBanus. [Ipogeccus xumurxa. Mamemamuyeckas Xumusi.
INouck xumuveckoit nuaopmaruu. Paboma ¢ 6bazamu OaHHbIX.

Hdemoncrpamuu. 1. [lumessie kpacurenu. 2. Kpamenue tkaneit. 3. OrGenuBaHue TKaHeu. 4.
Kepamuueckue matepuainsl. 5. [{Betnbie cTekia. 6. Komnekuust «TOmIMBO U €ro BUABD).



JlaGopaTopHble onbIThI. 27. 3HAKOMCTBO C MOIOIIMMH CpPEJICTBAMHU. 3HAKOMCTBO C OTOEIH-
BaroImuMu cpeacteami. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEPAJIbHBIMU YAOOPEHUSIMU U U3y4EHUE
HUX CBOWCTB.

Kontpoabnasi padora Ne 4. Mtorosasi KoHTposIbHas padoTa.

OneHka 3HaHUN M YMEHUH ydaluxcs

OneHka yCTHOTO OTBETA

OtmMmetka «5»:

OTBET MOJIHBIN U MPABUIIBHBI HA OCHOBAHUH MU3YYECHHBIX TEOPHU;

Martepuas W3JI0KEH B OINPEACICHHOM JIOTMUYECKOW MOCIIe0BATENbHOCTH, JINTEPATYPHBIM S3bI-
KOM; OTBET CaMOCTOSITEIbHBIMN.

OtmMmetka «4»:

OTBET MOJIHBIN U MPaBWIbHBIM HA OCHOBAHUM U3YYEHHBIX TEOPHI;

Martepuai U3JI0KEH B OINpPEACIICHHOW JIOTHYECKOM MOCIIe0BATeIbHOCTH, MPU 3TOM JIOMYILEHbI
JIBE-TPHU HECYIIECTBEHHbIE OIIMOKH, UCIIPABIICHHBIE 110 TPEOOBAHUIO YUUTEJIS.

OtmMmetka «3»:

OTBET MOJIHBINA, HO MPHU 3TOM JOIYIIEHA CYIIECTBEHHAs! OLIMOKA WM OTBET HEMOJIHBIN, HECBS3-
HBIM.

OtmMmeTka «2»:

MIPH OTBETE OOHAPYKEHO HEMOHMMAHHE YUYaIllMMCSI OCHOBHOTO COJIep KaHUs Y4eOHOTO MaTepua-
Jla WU JTOMYIICHBI CYIIECTBEHHbIE OMIMOKH, KOTOPhIE yJalllUuics HE MOXET UCIPaBUTh MPH Ha-
BOJSIINX BOIIPOCAX YUUTEJIS.

Otmetka «1»:

OTCYTCTBUE OTBETA.

OrneHKa 3KCIepUMEHTaIbHbIX YMEHUI

OrneHKa CTaBUTCS HA OCHOBAaHUHU HAOIOACHHMS 32 YYAITUMHUCS U IMCbMEHHOTO OTYEeTa 3a padoTy.
OtmMmetka «5»:

paboTa BBINOTHEHA TIOJHOCTHIO U MTPaBUIILHO, CIICTAHbI MPABWILHBIC HAOIOICHUS U BBIBOIBI;
AKCIIEPUMEHT OCYILECTBJICH M0 MJIaHy C Y4eTOM TEXHUKH 0€30MacHOCTH U MpaBHI padOTHI C Be-
HIecTBaMHu U 000pyIOBaHUEM;

MIPOSIBIICHBI OPTaHU3AIIMOHHO-TPYAOBBIE YMEHUS (MOAAEPKUBAIOTCS YHCTOTa pabouero Mecra u
MOPSIIOK Ha CTOJIE, 9KOHOMHO UCIIOJIb3YIOTCSI PEaKTHBHI).

OtmMmetka «4»:

paboTa BBITIOTHEHA MPABHIIBHO, CACJIaHBI MPABWIbHBIC HAOIIOECHUS W BBIBOABI, HO TPU 3TOM
9KCIIEPUMEHT MPOBEJACH HE MOJTHOCTHIO WM JOMYIIEHB HECYIIECTBEHHBIE OIUOKH B paboTe ¢
BEIIIECTBAMHU M 00OPYIOBAHHUEM.

Otmetka «3»:

paboTa BBITIOJIHEHA TPABUJIBHO HE MEHEE YeM HAIOJIOBUHY WM JIOIMYIICHA CYyIIeCTBEHHAs
omMOKa B XOJ/I€ IKCIIEPUMEHTa, B OOBSICHEHUH, B 0(OpMIICHUH PabOThI, B COOJIIOICHUU TPABUI
TEXHUKH 0€30MacHOCTH IpH padoTe ¢ BEHIeCTBAMH M 00OpYAOBaHUEM, KOTOPAs UCIPABIISACTCA
10 TPeOOBAHUIO YUUTEIS.

OtmeTka «2»:

JOTyIIeHbl ABe (M OoJiee) CYIIECTBEHHBIC OMIMOKH B XOJI€ JKCIIEPUMEHTA, B OOBSCHEHUU, B
odopmiieHnH pabOThI, B COOMIOACHUN TIPABIII TEXHUKHU O€301aCHOCTU MPH paboTe ¢ BEIIeCTBa-
MU ¥ 000pyI0BaHUEM, KOTOPBIE YUAILUICS HE MOXKET UCIIPABUTH JIaXe MO TPSOOBAHUIO YUUTEIIS.
Otmetka «1»:

paboTa He BBIMOJIHEHA, Y YJaIllerocs OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMECHHS.

OueHka yMEeHUI pemaTh SKCIEPUMEHTAIbHBIC 3314l

Otmetka «5»:

IIJIaH PELICHUs COCTABIIEH IPABUIIBHO;

MPABIJIBHO OCYIIECTBIICH MOI00p XUMHUYECKUX PEAKTUBOB U 00OPYIOBAHUS;

JTAaHO TOJIHOE OOBSICHEHUE U ClIeTaHbl BBIBOIBL.

Otmetka «4»:



IIJIaH PEIICHUs COCTABIIEH MPaBUIIBHO;
MIPaBUIILHO OCYIIECTBIIEH MO00p XUMHUECKIX PEAKTUBOB M 000PYI0BAHUs, TIPU 3TOM JOMYIIIe-
HO He 0oJiee IByX HECYIECTBEHHBIX OMIMOOK B 00BSICHEHUHU U BHIBOJAX.
Otmetka «3»:
IUJTaH PeUIeHHs] COCTABIEH MPABHIBHO; MPABUIBLHO OCYIIECTBICH MOAOOP XUMUYECKUX PEaKTH-
BOB ¥ 00OpYAOBaHUS, HO TOMYIIIEHA CYIIECTBEHHAs OMMOKAa B OOBbSICHEHUH U BHIBOJIAX.
OtmMmetka «2»:
JIOTIYILIEHBI /1Be (K OoJee) omMOKY B TUIaHE PEIlIeHus, B 10100pe XMMHUUECKUX PEAKTUBOB U 000-
pyZoBaHUsl, B OOBSICHEHUH U BBIBOJAX.
Otmetka «1»:
3a/1a4a HE pellieHa.
OrnieHka yMEHMH peniaTh pacyeTHBIE 3a1a4u
OtmMmetka «5»:
B JIOTUYECKOM DPACCYKIEHUH U PEIIEHUU HEeT OIIMOOK, 3ajauya pelieHa paldoOHaIbHBIM CIIOCO-
ooMm.
Otmetka «4»:
B JIOTUYECKOM PACCYKIECHUM U PEIICHUU HET CYNICCTBEHHBIX OIIMOOK, HO 3ajJa4a pelieHa Hepa-
[MOHAJLHBIM CITIOCOOOM WJIH JIOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
Otmetka «3»:
B JIOTHYECKOM PaCCYKJIEHUHU HET CYIIECTBEHHBIX OIHUOOK, HO OMYIlIeHa CYIECTBEHHAs OINOKa
B MaT€MaTHYECKUX pacyeTax.
Otmetka «2»:
HUMEIOTCA CYLIECTBEHHBIE OLIMOKH B JIOTUUECKOM PACCYKIACHUU U B pemeHuu. OTMeTka «1»:
OTCYTCTBHE OTBETA Ha 3aJlaHUE.
OneHka TUCbMEHHBIX KOHTPOJIBHBIX padoT
OtmMmetka «5»:
OTBET TOJIHBIA W TIPABHIIBHBIN, BO3MOKHA HECYIIECTBEHHAS OITUOKA.
OtmMmetka «4»:
OTBET HEMOJIHBIN WJIA JOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OIINOOK.
Otmetka «3»:
paboTa BBITOJIHCHA HE MEHEE YeM HAIOJIOBHHY, JTOMYIICHA OJHA CYIICCTBCHHAs OIMIUOKA W MPHU
3TOM J[BE-TPHU HECYIIIECTBEHHBIE.
OtmeTka «2»:
paboTa BBHIMOTHEHA MEHBIIE YeM HAIMOJIOBUHY WU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OIIU-
OOK.
OtmeTka «1»: paboTa He BBITIOJTHEHA.

[Ipu oleHKE BBIIOJHEHHUS MUCHMEHHON KOHTPOJBHOW paOOThl yUHUTHIBAIOTCS TPEeOOBaHWMS
eanHOro opdorpaduyecKkoro pexxuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTUPYET MPEAIICCTBYIOIINE IMPU BBHICTABIIEC-
HUU OTMETKHU 3a YE€TBEPTh, OIYTOJUE, TO/I.



IHEPEYEHD JIABOPATOPHBIX PABOT

Ne Tema

Temal. IloBTopenne u yray0- JlaGopaTopHbIe OTBITHL.

JIEHWE 3HAHUU 1.Peakiuu noHHOTO OOMEHA.

2. CBOHCTBa KOJUTOMIHBIX PACTBOPOB.

3. 'uaponus conei.

4. IlomydeHne M CBOMCTBA KOMIUICGKCHBIX COSIMHEHHH.

Tema 3. YrireBogopo bt JlaGopaTopHEIE OMBITHI.

CocraBlieHue MOJIETICH MOJICKYJI AIKaHOB.
B3anMmopeiicTBre aTKaHOB ¢ OPOMOM.
CocraBiieHue MOJICTICH MOJICKYJI HENPEACTbHBIX

COEJIMHEHUN.
Tema 4. Kucnopoacoaep:xaiiue JlaGopaTopHEIC OTBITHI.
OpraHUYECKUE COCAMHEHUS 5. CBoiicTBa 3TUIIOBOTO CIIUPTA.

6. CoiicTBa rvieprHa.

7. CpoiictBa (penona. KauecTBeHHbBIE peakiuu Ha
(heHOIBL.

8. CpoiicTBa (hopmanuHa.

9. CBoiiCTBa YKCYCHOM KUCIIOTHI.

10. Conu kKapOOHOBBIX KHCIIOT.

Tema 5. A3or- u cepoconep- JlabopaTOpHEBIE OIBITHL.

JKalle COeINHEHHUS KauecTBeHHBIC peakniy Ha aHUJTHMH.

Tema 6. bruosoruuecku axKTHUB- JlabopaTopHBIE OMBITHL.

HEBIE BEIIECTBA 11. CpoiicTBa 11r0K0361. KauecTBeHHAs peaknus Ha
rroko3y. OnpesienieHre Kpaxmana B MPOyKTax
MMUTAHHUA.
12. IIBeTHBIE peakIy OENIKOB.

Tema 7. BeICOKOMONEKYJIISIpHBIE JlabopaTOpHBIE OIBITHL.

COETUHEHUSA 13. OTHOLIEHNE CHHTETHYECKNX BOJIOKOH K

pacTBOpaM KUCJIOT U H.IeﬂO‘{eﬁ.

IHEPEYEHD TIPAKTHYECKHUX PABOT

Ne Tema

1 IIpakTudeckas padora Nel. BrirmorHeHHE SKCIIEpUMEHTATBHBIX 33124
1o TeMe «PeakimoHHas ClIOCOOHOCTh BEIIECTB B PACTBOPAX.

2 IIpaktrueckas pabora Ne2. CocraBieHUE MOJIEIEH MOJICKYIT
YTIIEBOJIOPOJIOB.

3 IIpakTudeckas padora Ne3. [Toxy4yeHHe STUICHA U OIBITHI C HAM.

4 [paktudeckas padora Ne4. [Tonyuenue OpoMdTana.

5 [paktuueckas padora NeS. [Tonyuenue anerona.

6 [paktuueckas pabora Ne6. [TonydyeHne yKCyCHOM KHCIOTHIL.

7 IIpakTudeckas padora Ne7. [lonydyeHnue 3Tunanerara.

8 Hpaktuueckas padora No 8. Pemenne skcriepuMeHTATBHBIX 33124 10
teme «Kuciaopoaconepxanime opraHnuecKie BEIeCcTBay.

9 IIpakTudeckas pabora Ne9. Pemienne skcriepuMeHTaNBHBIX 3a/1a4 110
TeMe «A30TCOoJIepKalllie OPTaHNYECKHUE BEIIECTBAY.

10 IIpakTuueckas pabota NelQ. Pacno3HaBaHue IJIaCTUKOB.

11 IIpakTuueckas pabota Nell. Pacno3HaBaHue BOJIOKOH.

HNEPEYEHb KOHTPOJIBHBIX PABOT

Ne Tema

CTapTOBBII KOHTPOIH

1 KountpoJsnnast padora Nel 1o teme «OCHOBEI XUMHW.

2 KonTtposbHasa padora Ne2 1o teme «YTI€BOAOPOIBD.

3 KontpoabHas pab6ora Ne3 no teMe «Kuciaopoacoaepxaiine OpraHu4ecKue BEIeCTBaY.

4 KounTtpoasnas padora Ne 4 o TeMe «A30Tco/iepKaline 1 OMOJOTHIECKH aKTHBHBIE OpPTaHu-

YECKHE BEIIECTBAY.




Hrorosas KoHTposbHas paboTa

I'PAOUK ITPOBEJAEHUSA KOHTPOJIBHBIX PABOT

Tema Cpokn

CtapToBBbIif KOHTPOJIb

Kountposnnast padora Nel 1o teme « OCHOBBI XUMUN.

KonTtpoJasnas padota Ne2 no reMe «YTIIeBOIOPOIBD).

KouTtposannast padota Ne3 no treme «Kucnopomcoaepxanine opraHndecKue Berie-
CTBay.

KonTtpoasnas padora Ne 4 o Teme «A30TcoAepKalie U OMOJIOTHYECKH aKTHB-
HBIE OPTaHUYECKHE BEUIECTBAY.

Hrorosast KOHTposbHAs padoTa




Y4eOHO-TEeMATHUYECKHH TVIAH
10 kaacc (3 4 B Hexemaro, Beero 102 u.)

B mom uucne

Homep Koauuecmeo
Tema npakmudeckue KOHmMpOJ/ibHble
memal Hacoe
padomul paodomul
1 [ToBTOpeHue u yriybieHne 3HaHu| 18 1 1
OCHOBHBIE TOHSITUSI OPTAHUYECKON
2 XHUMHH 13 - -
3 YraeBoaopoabl 25 2 1
Kucnopoacoaepaniie opranuye-
4 CKHE COCTMHEHUS 19 5 1
A30T- 1 cepocojieprKallie CoeIMHe-
5 HUS 8 1 -
6 Buonorudyecku akTUBHEIE BENIECTBA 14 - 1
7 BbIcOKOMOIIEKYIIpHBIE COETMHEHUS 5 5 i
HUTOTO: 102 11 4




Y4yeOHO-TEeMATHYECCKHUH TIJIAH
11 kaacc (3 4 B Heaearo, Bcero 102 v)

B mom uucne
Homep Konuuecmeo
Tema npakmudeckue KOHmMpOJibHble
memal uacoe
paoomut paoomut
1 Hemertasibl 31 5 1
2 MeTtaibl 30 6 1
3 Crtpoenne atoma. XuMu4eckas o
CBSI3b
OcCHOBHBbIE 3aKOHOMEPHOCTH MPOTe-
4 KAHUSI XHMHYECKHX peaKIuii 17 2 1
5 XuMu4yeckas TEXHOJIOTHs 7 i i
Xumus B ObITY M Ha cJIyxk0e o01me-
6 crBa (11q) 9 - 1
WTOI'O: 102 13 4
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2. Epemun B. B. Xumus. 10 xnace. Yrimyonennsiii yposens / B.B. Epemun, H.E. Ky3smenko, B.1.
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