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MMOSICHUTEJIbHASA 3AITUCKA

B cooTBeTcTBUM C JaHHBIMHU MOJIOKEHUsAMH pabodas mporpamma COO
(6a30BBIH ypOBEHB): yCTaHABIMBAET 00s3aTelbHOE (MHBAPUAHTHOE) Tpe-
METHOE COJICp’KaHME, OMPENENAeT KOJMYECTBEHHbIE M KadECTBEHHBIC €TO
XapaKTEPUCTUKN HA KaXKJAOM dTale M3Y4EHHsS MpPEAMETa, NMPEeaycMaTpUBACT
NPUHLUIBI CTPYKTYPUPOBaHHSI COJEPIKAHMS U paclpenesIeHusl ero 1o Kiac-
caM, OCHOBHBIM pasziejlaM M TeMaM Kypca; JaéT MpUMepHOe paclipeiereHue
yueOHBIX YacoB 10 TEMaTHYECKUM pa3JiellaM, PEKOMEHYeT IPUMEPHYIO MO-
CJI/IOBATENILHOCTh M3YUEHHS OTACNIBHBIX TEM Kypca ¢ YUYETOM MEXIpenMeT-
HBIX U BHYTPHIIPEMETHBIX CBSI3€H, JIOTHKH y4eOHOro mporecca, BO3pacTHBIX
ocobenHocTeld yuyamuxcst 10—11 kiaaccoB; naéT METOIUUYECKYIO HWHTEpIIpe-
TalMIO [eNICH M3ydeHHs MpeaMeTa Ha YpOBHE: COBPEMEHHBIX IPHOPUTETOB B
CHCTEME CpPETHEr0 00LIEero 00pa3oBaHMs, COJICPKATEIBHON XapaKTEPUCTUKI
IUITAHAPYEMBIX DE3yJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTEeIbHOW IIpo-
TpaMMBI CpemHero obmero oOpa3oBaHUS (JIMIHOCTHBIX, METAlpEeIMETHBIX,
IPEAMETHBIX), OCHOBHBIX BHAOB YUYEOHO-TIO3HABATEINBHONW JEATEIHHOCTH
YUCHHKA 110 OCBOCHHUIO COJEP KaHMS IIPeIMETa.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O
IHPEIMETA «XUMMUS»

Xumudyeckoe 00pa3oBaHUE, TMOyYaeMOE BBIITYCKHHKAMH CPEIHEH IIKO-
JIBI, SIBJISIETCSI HEOTHEMJIEMOH 4acThlo MX 00pa3oBaHHOCTH. OHO CITyKHT 3a-
BEPIIAIONIMM 3TAallOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIUX LENOCTHON CHCTEME XUMHUYECKO-
ro oOpa3oBaHHs. DTH IEHHOCTH KacaloTCs MO3HAHHS 3aKOHOB IPHUPOIBI,
(hopMUpPOBaHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI YEIOBEKA, a TAKKE IKO-
JIOTHYECKH 0OOCHOBAHHOTO OTHOLICHHS K CBOEMY 3IO0POBBIO M IPUPOIHOMN
cpene. PeannsyeTcst xuMudeckoe oOpa3oBaHHE yUYaIIMXCS CPEeIHEH IIKOJIBI
CpeICTBAMH y4eOHOTO mpeaMeTa «XUMHSD», COAep)KaHHue U MOCTPOeHHE KO-
TOPOTO OIpEJENeHbl B MpOrpaMMe ¢ y4€ToM crieliM()UKU HAYKH XUMHH, €€
3HAYEHHWs B TMO3HAHUM INPUPOIBI W B MaTepUaNbHON XHM3HM OOIIecTBa, a
TaKke ¢ y4€ToM OOWIMX IeNed W NPHUHIMIIOB, XapaKTepU3YIOUINX COBpe-
MEHHOE COCTOSIHHE CHCTEMBI CpeJlHero odmiero odpasosanusi B Poccuiickoi
®enepaunn. Tak, HanpuMep, npu (GOPMHPOBAHMH COJIEPKAHUS TPEAMETA
«XUMHS» YITEHBI CIEAYIOIIUE TTOJIOKEHHS O crielu(rKe U 3HAYEHUH HAyKH
XUMHH:

XUMHS KaK 3JIEMEHT CHCTEMBI €CTeCTBEHHBIX HayK HUTpaeT 0coOyio poiib B
COBPEMEHHOW NMBMIM3ALIMHU, B CO3/aHUH HOBOW 0a3bl MaTepHalbHOM KyJIb-
Typsl. OHa BHOCHT CBOIl BKJIaJ B ()OPMHPOBAHNE PAIIMOHAIBHOTO HAYYHOTO
MBIIUICHHS, B CO3aHNE LIEIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEM MHpe
KaK O eIMHCTBE NPHUPOJBI M YeJIOBeKa, KOTopoe (GpopMHpyeTCcs B XMMHHU Ha
OCHOBE ITOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HA-
HUS B3aMMOCBSI3U MEXJy CTPOCHHMEM BEIECTB, UX CBOWCTBAMHM U BO3MOX-
HBIMH 00JIaCTSIMH IPUMEHEHUSI.

TecHo B3auMOJIEHCTBYsI C APYTUMH €CTECTBEHHBIMU HayKaMU, XUMUS CTaja
HEOTBEMJIEMOW YacThl0O MHPOBOW KYJBTYpHl, HEOOXOAMMBIM YCIOBHEM



YCIICITHOTO TPYJa | >KU3HH KakA0ro wieHa oOmecTBa. CoBpeMeHHAsT XUMUS
KaK HayKa CO3WJATeNIbHas, KaK HayKa BBICOKMX TE€XHOJIOTHIl HalpaBJeHa Ha
pelIeHne TI00aTbHBIX MPOOIEM YCTOWYHMBOTO Pa3BUTHS UYEIOBEUECTBA —
CHIPbEBOM, OJHEPTreTUYECKOW, MHINEBOH, JKOJOTHYECKOW OE30MacHOCTH H
OXPaHBI 3J0POBBA.

B coorBerctBun ¢ obummMu nensmu u npuHimnamu COO copepxanue
npeamera «Xumus» (10—11 kmnaccebl, 0a30BbIH ypOBEHb M3Y4EHHs) OpHEH-
THUPOBAaHO NPEUMYILIECTBEHHO HA OOIIEKYJIBTYPHYIO IOJITrOTOBKY 0Oyuaro-
IIMXCSl, HEOOXOMMYIO UM JUIS BRIPAOOTKH MHUPOBO33PEHYECKUX OPUEHTUPOB,
YCIIEHIHOTO BKJIIOYEHUS B XKHU3Hb COLIUYMaA, MPOAOJDKEHHS OOpa3oBaHUS B
Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocraBnsionMu TpeaMera «XUMHS» SBIAIOTCS 0a30BBIE KypCHI —
«Opranndgeckast xumus» 1 «OO0mas ¥ HeopraHMYecKask XMMUs», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHHsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HayKH: CH-
CTeMa 3HaHUH 110 HEOPraHMYECKOW XMMUH (C BKIIOYCHHEM 3HAHUH U3 00IIei
XIMHH) U OpraHndeckoil xumuu. @opMupoBaHHe TaHHON CHCTEMBI 3HAHHUN
IpU U3YYECHUH TIpEeAMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3usi BEIECTB Ha OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPHH XU-
MUH.

CrpykTypa comepikanus KypcoB — «Opranuueckas xuMusi» u «Oo0mias u
HeopraHuyeckasi XUMus» copMUpOBaHa B IPOrpaMMe Ha OCHOBE CUCTEMHO-
ro MoJXo/Ja K M3YYeHHIO Y4eOHOro MaTepHraia u 00yclIOBIeHa UCTOPHYECKH
000CHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpEeAETEHHBIX TEOPETUUECKUX YPOB-
HaX. Tak, B Kypce OpraHM4eCKOHl XMMHHU BELIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KIIACCHYECKON TEOPUU CTPOEHHS OPraHMYECKHX COEIWHEHUI, a TaK-
JKE€ Ha YPOBHE CTEPEOXUMHUUYECKUX U 3JIEKTPOHHBIX MPEJICTABICHUNA O CTpOE-
HUH BemecTB. CBeneHns 00 U3y4aeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BU-
THH — OT YTJIEBOOPOJIOB 1O CIOXHBIX OHMOJIOTMYECKH aKTHUBHBIX COEJIMHE-
HUH. B Kypce opraHndeckoil XMMHH IOJTy4aloT pa3BUTHe chopMUpOBaHHEIE B
OCHOBHOH IIKOJIE TEpBOHAYAIbHBIE IPEACTABICHUS O XUMHUYECKOW CBS3H,
KJ1acCU(MKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIICCTB
OT UX CTPOEHUS, O XUMUIECKOH PEaKITiH.

IToyr HOBBIM yTIIOM 3peHHs B mpeaMeTe «XHMHUsS» 0a30BOTO YpOBHS pac-
CMaTPUBAETCA U3YYCHHBII B OCHOBHOW IIKOJIE TEOPETHUUECKUN MaTepuanl U
(hakTOJIOTHUECKHE CBEACHUSA O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOImas 1 HeopraHudecKast XUMUs ydaliuMcsl TIpeo-
CTaBIIsI€TCA BO3MOXHOCTb OCO3HATh 3HAYEHHE IMEPHOAMYECKOIO 3aKOHA C
00IIEeTeOPETHUECKUX M METOOJIOTHYECKHUX ITO3UINH, TIy0Ke MOHSITH HCTO-
puueckoe m3MeHeHre (PYHKIHI 3TOro 3aKkoHa — OT 0000maromeit 10 00bsic-
HSIIOIIEN ¥ IPOTHO3UPYIOILEH.

Enunast cucrema 3HaHMM O Ba)KHEMIIMX BELIECTBAX, X COCTaBe, CTpOe-
HHUH, CBOHCTBaX M MPUMEHEHHH, a TAKOKEe 0 XUMHUYECKUX PEAKIHAX, UX CYIII-
HOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHMs JIomoHsAeTcsa B Kypcax 10 u 11 xmac-
COB DJIEMEHTAMH COAEP)KaHUS, MMEIOIINMHU KYJIbTypOJOTHUECKHUI W TpHu-
KIQIHOH XapakTep. DTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aWMOCBSI3H
XUMHH C IPYTHMHU HayKaMH, PaCKpPBIBAIOT €€ POJb B MIO3HABATEIHHOM M MIPaK-
TUYECKOH JAEATENbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCIINTAHHIO YBAXKCHHS K



IpoLEcCy TBOPUECTBA B OOIACTH TEOPHH U NMPAKTUUECKUX NMPHUIOKCHUN XH-
MHH, TTOMOTAOT BBITYCKHHKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCT-
HO 3HaYMMBIX IIPOOIEMax, CBSI3aHHBIX C XHMHUEH, KPUTHUECKH OCMBICIHBATD
MH()OpMALMIO U MPUMEHATh €€ [UIA TONOJHEHUS 3HAHWH, PEIICHHs HHTEI-
JEKTyaJIbHBIX M HKCIIEPUMEHTAIBHBIX HCCIEAOBATEIBCKUX 3a4ad. B menom
coJiepkaHue yyeOHOro npeaMera «XuMUs» JTaHHOTO YPOBHSI M3YUSHHUSI OpH-
EHTUPOBAaHO Ha (POPMHUPOBAHME y YYAIIMXCS MHPOBO33PEHUYECKONW OCHOBBI
JUISl TIOHMMaHusl QUIOCOPCKUX HJEeH, TaKUX Kak: MaTepUallbHOE €IMHCTBO
HEOPraHMYEeCKOTO M OPraHMYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB Be-
IIECTB MX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTH NMPUPOAHBIX SIBICHUH ITy-
TEM OSKCIIEpUMEHTa M PEUICHHs NMPOTHBOPEYMH MEXIy HOBBIMH (DakTaMu U
TEOPETUUECKUMH IPEIIIOCHUIKAMHE, OCO3HAHHIE PO XUMUH B PEIICHUH 3KOJIO-
THYECKUX TpoOJIeM, a Tarke MpobieM cOepekeHHsT SHEPTeTHIECKHX pecyp-
COB, CBHIPbsI, CO3AaHMs HOBBIX TEXHOJIOTHH 1 MaTE€pHaJIOB.

B mnane pemeHust 3a1a4 BOCIIMTAHUS, PAa3BUTHS U COIMAIN3AINN 00yda-
IOIIUXCS MIPUHSTHIE TPOTPAaMMON MOAXOIB! K ONPEICICHUIO COACP)KAHUS H
MOCTPOCHHUS TIPEeIMETa MPEAyCMaTPHBAIOT (POPMHUPOBAHUE Y YUAIIUXCS yHH-
BEPCaJbHBIX YYCOHBIX NCHCTBHN, MMCIONIUX 0a30BOC 3HAYCHUE IS Pa3iIHy-
HBIX BUJIOB JICATEIILHOCTHU: PEILICHNUs IPO0JIeM, TOUCKa, aHaIN3a U 00pabOTKU
nHopManuy, HEOOXOAUMBIX Uil HMPUOOPETEHUSI OIBITA NPAKTUYECKOH H
UCCIIEIOBATEIbCKON JeTEIbHOCTH, 3aHUMAIOIIeii BAYXKHOE MECTO B TIO3HAHUU
XUMUH.

HNEJU U 3ATAYA YYHEBHOI'O ITPEJJMETA
«XHUMMUS»

B npaktuke npenonaBaHus XMMHU KaK B OCHOBHOM, Tak U B CpeAHEH
LIKOJIE, IIPU ONPEIEJICHUN COLEPKATECIbHON XapaKTEpUCTUKU LieIeill uzyde-
HUsl NIpEAMETa HaIPaBICHUEM IIEPBOCTEIIEHHON 3HAaYUMOCTU TPaJULIMOHHO
npu3HaéTcs GOpPMHPOBAHHE OCHOB XMMHUECKOW HAayKH Kak 00JacTH COBpe-
MEHHOI'0 €CTECTBO3HAHMSI, IIPAKTUUECKOMN IEATENbHOCTU UEI0BEKA U KaK Of-
HOTO U3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAMYECKON TOUKH 3pEHHS
TaKOM MOJAXOX K ONpPENENCHHUIO LEeNlel H3y4YeHUs MpeIMeTa SBISIETCS BIIOJIHE
OIpaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUs INIaBHBIMU LIEISMH M3y4€HHs IIpeaMeTa
«XUMH» B CpeTHEN IIKoJIe Ha 6a30BOM YPOBHE SIBIISIOTCS:

(opMHpOBaHHE CHCTEMBl XUMHYECKNX 3HaHWH KakK BaKHEHIIEH cocTaBisiio-
LIe} €CTECTBEHHO-HAay4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOH JIekKaT KIIH04e-
BbI€ MOHSATHUS, (YHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa
HayKH{, yCBOCHHE U TIOHMMAaHHE CYIIIHOCTH AOCTYIHBIX 0000IIeHn MIPOBO3-
3PEHYECKOr0 XapaKkTepa, O3HAKOMIIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOB-
neHns; GOPMHUPOBAHUE W Pa3BUTHE MPEACTABICHUH O HAyYHBIX METOAAX IO-
3HAHUS BEHIECTB M XMMHUYECKHUX PEaKIHi, HEOOXOAUMBIX I IPHUOOpETeHNS
YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMUYECKHUX SIBICHUH, UMEr0-
HIMX MECTO B MPHUPOJE, B MPAKTUYECKON U MOBCEJHEBHOM >KU3HU; Pa3BUTHE
YMEHHH M CII0CO0O0B AEATEIHHOCTH, CBSI3aHHBIX C HaOJIIOJCHUEM M OOBsICHE-
HHEM XHMHYECKOTO SKCIIEpUMEHTa, COOIIOIeHneM IpaBMil 0€30MacHoro 00-



palleHHs ¢ BEIECTBAMHU.

Hapsny ¢ 3Tum cozpeprkaTeslbHas XapaKTEPUCTHKA LENel U 3a1a4 u3yde-
HUS TIPEIMETa B IPOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CUCTEME 00IIeTo cpemHero oopazoBanus. CeroaHs
B NIPENOJaBaHNH XUMHUHU B OOJBIIEH CTETIEHN OTAAETCS MPEIIOYTCHUE TIPaK-
THUYECKOH KOMIIOHEHTE COJiepKaHHs 00ydeHuUs, OpUEHTUPOBAHHOM HA MOATO-
TOBKY BBIIYCKHMKa IIIKOJIBI, BJIAJICIOIETO HE HA0OpOM 3HaHMH, a (hyHKIHO-
HaJIbHOW TPaMOTHOCTBIO, TO €CTh CHOCO0AMHU W YMEHUSIMU aKTUBHOT'O MOJY-
YEeHUS 3HAaHUH U NPUMEHEHUs UX B PeaIbHOM XKU3HHM IS PELIeHUs IpaKTuie-
CKHUX 3aJiau.

B a3T0ii cBA3M IIpU U3y4EeHUH IpeaMeTa «XUMUsD JOMUHHpPYIOlee 3Haue-
HHE TIPHOOPETAIOT TAKKE LIENN U 33/1a9H, KaK:
ajanTanusg oOyJarommxcs K YCIOBHSAM JAWHAMHYHO Pa3BHBAIOIIETOCS MUpa,
(hopMHpOBaHNE NHTENIEKTYaTbHO PA3BUTOM JIMIYHOCTH, TOTOBOH K caMmoo0pa-
30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIPHOMY INPHHATHIO I'PaMOTHBIX pe-
HIEHUH B KOHKPETHBIX JKM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIECTBAMHU U
UX NIPUMEHEHUEM;

(dopmupoBaHuE y O0ydYalOIIUXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIE-
TEHIMH), UMEIOIINX YHUBEPCAJIbHOE 3HAYCHME AJS PA3IMYHBIX BUIOB Aed-
TENILHOCTHU: pelIeHHs Mpo0IeM, MoKcKa, aHau3a 1 00paboTKu HHpOpMalny,
HEOOXOAUMBIX ISl TIPHOOPETEHHUs OIbITAa JIESATEIbHOCTH, KOTOpasi 3aHUMaeT
Ba)KHOE MECTO B NMO3HAHUU XMMMH, a TAKXKe JJIs OLCHKH C MO3UINI 3KOJIOTH-
94ecKol 0e30IMacHOCTH XapaKTepa BIMSHHS BEIIECTB M XUMHUYECKUX MpoIlec-
COB Ha OPraHMW3M 4eJIOBEKa U MPUPOIHYIO CPELY;

pa3sBHUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIO-
COOHOCTEH 00y4JaroNMXcsl: CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETAaTh HOBBIC
3HAHMUS 110 XMMHHU B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMH, UCTIOB30-
BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC TEXHOJOTHH I8 IOHMCKa W aHaIn3a
y4eOHOW M Hay9IHO-TIOMYIIApHON HH(OPMAIIMM XUMHYIECKOTO COAEP KAHMS;
(hopMHpOBaHHUE U pa3BUTHE Y 00YYAIOUIMXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHHSI, HaONI0JaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPBIE
0COOEHHO HEOOXOJMMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHWU U TMPOBEICHUH
XUMHYECKOTO 3KCTIEPUMEHTA;

BOCIIMTaHHE Y OOYYaromUXcsl yOexIEHHOCTH B I'yMaHHUCTHYECKOM Hampas-
JICHHOCTH XMMUH, €€ BaXXHOI pOJIN B PELICHUH ITI00ABHBIX MPOOJIEM pario-
HAJIbHOTO IPUPOAONONB30BaHUs, MOMOIHEHHS YHEPIeTUUECKUX PECYPCOB U
COXpaHEHMs] NPUPOTHOTO PABHOBECHSI; OCO3HAHUS HEOOXOIMMOCTH OEepesKHO-
TO OTHOIIEHHS K IIPUPOJIE M CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETEHHUS OIIbI-
Ta UCTOJIb30BaHUs MOIYYEHHBIX 3HAHUN JJISl IPUHATHS TPAMOTHBIX PELICHUN
B CUTYyallUsX, CBSI3aHHBIX C XUMUUYECKUMH SBICHUAMU.

e u 3aga4n n3ydyeHus npeamera « XUMUs» TOIYUYHIH TOpOOHYI0 Me-
TOIMYECKYI0 HHTEPIIPETAII0O B pasfesie mporpamMmel «llmanmpyemsie pe-
3yJIbTaTHl OCBOCHHMS MpEAMETay, biaromaps d4eMy oOecriedeHo 4€TKoe Mpe-
CTaBJICHHE O TOM, KaKHe 3HaHUSI M YMEHHS UMEIOT NPsIMOE OTHOIICHHE K pea-
JIM3aLUU KOHKPETHOH LIEJIN.



MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B
YYEBHOM IIVIAHE

B cucreme cpennero o6ero o6pa3zoBaHus «XUMHUs», U3ydaemas Ha Oa-
30BOM ypOBHE, ITpU3HaHa 0053aTeNbHBIM y4EOHBIM IIPEIMETOM, BXOSIIUM B
COCTaB IpeaMeTHoil obnactn «EcTecTBeHHbIE HAyKW». YUeOHBIM IUIAHOM Ha
e€ m3ydyeHne OoTBeleHO 68 ydeOHBIX "acoB, mo | gacy B Hememro B 10 m 11
KJ1accaX COOTBETCTBEHHO. B TeMaTHYeckOoM IUIAHHPOBAaHHMH yKa3zaH pe3epB
y4eOHOr0 BPEMEHH, KOTOPOe PEKOMEHAYeTCS Ul pealu3aliH aBTOPCKHX
TIOJIXOJIOB TIO MCIIOJIB30BAaHHIO Pa3HOOOpa3HBIX (OPM OpraHH3alUN YIeOHOTO
nporecca.

INJIAHUPYEMBIE PE3YJIBTATHI OCBO-
EHUS YYEBHOI'O IIPEJIMETA «XH-
MUSI»

®I'OC ycraHaBiauBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHHS OOyuaro-
IMIMMHCS TIPOTpaMM CpeAHero ooOmiero odpa3oBaHus (JIMYHOCTHBIM, MeETa-
MpPEeIMETHBIM U NpenMeTHbIM). HayuHo-MeToandeckoil ocHOBOHM i pas3pa-
OOTKHM IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSA MPOTPAMM CPEJHEro OOIIero
00pa30BaHUs ABIACTCA CUCTEMHO-AEATEIIEHOCTHBIN MTOAXO/.

JIMYHOCTHBIE PE3YJIbTATDI

B COOTBETCTBUU C CHUCTEMHO-[ESTEILHOCTHBIM MOAXOIOM B CTPYKTYpe

JMYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMeTa «XHUMUs» HA YPOBHE CpEIHE-
ro 0011ero 00pa3oBaHUs BBIICIICHBI CIIEAYIONUE COCTABISIONINE:
OCO3HaHHE O0YYAOUIMMHUCS POCCHUCKON TPaKAAHCKON HUICHTUYHOCTH —
TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPE/CICHUIO;
HaJIM4YKe MOTHBAI[MU K O0YUEHHUIO; I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeKICHHH JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M HMCTOPHYCCKHX
Tpaaunuii 6a30BOi HAYKH XUMUH; TOTOBHOCTh U CIOCOOHOCTH 00YUaIOIUXCsI
PYKOBOJICTBOBAThCSI B CBOCH JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMHU YCTa-
HOBKAMHM, MPHUCYIIUMH IIEJIOCTHOH CHCTEME XHMHYECKOr0 00pa3oBaHUS,;
HAJIMYKE MPABOCO3HAHUS IKOJOTMISCKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJTH ¥ CTPOUTH JKU3HCHHBIC IIJIAHBI.

JIndHOCTHBIE PEe3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMUs» JOCTHUTAIOTCS B
SMHCTBE Y4eOHOW M BOCIUTATEIBbHOH HesTenbHOCTH OpraHu3aliii B COOT-
BeTCTBHM C  T'yMaHUCTHYCCKHMH,  COLMOKYJIBTYPHBIMH,  JIYXOBHO-
HPaBCTBCHHBIMH IICHHOCTSMHU W HJCalaMH POCCHHCKOTO TPaKJaHCKOTO 00-
IIeCTBA, IPUHATHIMU B OOIIECTBE HOPMAaMH W IMPaBHJIAMH MOBEJCHHUS, CIIO-
COOCTBYIOIIMMU TPOIEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBCHHOTO
CTaHOBJICHUSI INYHOCTH OOYYAFOIIIXCSL.

JIMuHOCTHBIC pPE3yJIbTaThl OCBOCHHS mpeaMeTa «XHMHUS» OTPaXKaroT
c(hOPMHPOBAHHOCTE OIbITA TO3HABATEIBHON M MPAKTHYCCKON AEATCIHLHOCTH
00yJaroImuXCs 10 pealn3allii NPHUHATHIX B OOIIECTBE ICHHOCTEH, B TOM



YHUCJIC B YaCTH:

1. 'pamaaHcKOro BOCIUTAHUS:

0CO3HAHMS 00YYAIONIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX ITPaB M 00SI3aHHOCTEH,
YB2KCHUSI K 32aKOHY U MPABOTOPSIKY;

MPE/ICTABICHUS O COLMAILHBIX HOPMaX U MPaBHUIAX MEXIMIHOCTHBIX OTHO-
[IEHUH B KOJIJICKTHBC;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATEIBHOCTH MPH CO3JAaHUU y4ueOd-
HBIX MPOEKTOB, PEIICHUH YY€OHBIX U TMO3HABATENbHBIX 337134, BBIMOTHCHUH
XUMHYECKHUX IKCIICPUMEHTOB;

CHOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBEI, HAMEPCHHUS, JIOTUKY U apry-
MEHTHI IPYTUX MPU aHAJTU3E Pa3TMIHBIX BUIOB YICOHOMH NEATCILHOCTH;

2. ITaTproTHYECKOr0 BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEOUI0 OTeye-
CTBEHHOW XUMUMU;

YBaX€HHsI K TIpoIleccy TBOpUECTBa B 00JaCTH TEOPHH M MPAKTUUECKOTO MPH-
MEHEHMS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CThb Pe3yJibTaT
JUTATENFHBIX HAOJMIONEHUH, KPOMOTIMBBIX SKCICPUMEHTAJIBHBIX IIOMCKOB,
MOCTOSIHHOTO TPpYyJa YYEHBIX U MIPAKTUKOB;

MHTEpPECa U NO3HABATENbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEIYIOIIEM aHATIH-
3¢ MHPOPMALUHU O TEPEIOBHIX JOCTIKCHUSIX COBPEMEHHOH OTEYeCTBEHHOW
XUMUU;

3. JIyX0BHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHUS, OTHYCCKOI'O IOBEACHUS,

CII0COOHOCTH OLICHUBATDH CUTYyAllUH, CBA3AHHbIC C XUMHUYCCKUMU SBJIICHUAMU,
U TIPUHAMATL OCO3HAHHBIC PCHICHUSA, OPUCHTUPYACH Ha MOPAJIBbHO-
HpPaBCTBECHHBIC HOPMBI U HEHHOCTH,

TOTOBHOCTU OLICHUBATH CcBOE TMOBEACHUEC U TOCTYIKU CBOUX TOBapI/IL[Ieﬁ C
HO3I/II_[I/II‘/’I HPABCTBECHHBIX U MPABOBLIX HOPM U OCO-3HAHUE HOCJ'Ie)ICTBI/Iﬁ OTUX
MOCTYTIKOB;

4. ®opMHUpPOBaHUS KYJbTYPHI 310POBbSI:

MOHUMAaHHA IIEHHOCTEH 370pOBOr0 M 0e30macHOro odpasa >KH3HH; HE0OXo-
JUMOCTHU OTBCTCTBCHHOI'O OTHOILICHMUS K CO6CTBCHHOMy (1)I/I3I/I‘-IGCKOMy " IICU-
XHYECKOMY 3JJ0POBEIO;

COOJIOACHHS MPaBHI 0E30MacHOTO OOpAIlICHUs C BEIeCTBAMH B OBITY, MO-
BCEJIHEBHOM JKM3HU U B TPYIOBOMU NIEATEIBHOCTH;

NOHUMAaHHUs LEHHOCTH IPaBWJI WHIMBUIYaIbHOTO W KOJUICKTUBHOIO 0e3-
OIACHOTO IIOBEJCHHS B CHTYaIUsX, YIPOMKAIONIIMX 3J0POBBIO0 U KU3HH JIFO-
Jeif; 0CO3HaHMS MOCIEACTBUH U HENPHUATHS BPEIHBIX IPUBEIYEK (yHOTpebIte-
HHS QJIKOTOJIs1, HAPKOTHKOB, KYPCHUS);

5. Tpy1oBOro BoCiMTAHMS:

KOMMyHPIKaTI/IBHOﬁ KOMIICTCHTHOCTH B y‘le6HO-HCCJ’IeI{OBaTGJ’IBCKOﬁ JAcA-
TCIBbHOCTH, 06IIICCTBCHHO HOHGSHOﬁ, TBOp‘ICCKOﬁ U Apyrux Buaax ACATCJIb-
HOCTH,



YCTAaHOBKHM Ha aKTHBHOE Y4acTHE B PEICHUU MPAKTHYECKUX 3a/a4 COLHalb-
HOW HaIIpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHIO Tpodeccuil pa3auyHoro pojaa, B TOM
YHCiie Ha OCHOBE TPUMEHEHHS IIPEIMETHBIX 3HAHUIT 110 XUMHHU;

YBRKCHUS K TPY/Y, JIOIAM TPy U pe3yabTaTaM TPYAOBOH NesITeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIUBUIYaIbHOU TPacKTOPHH 00pa3o-
BaHUs, Oynymiei npodeccuu u peanu3ali COOCTBCHHBIX KH3HCHHBIX ILIA-
HOB C y4ETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U
noTpeOHOCTEH 00IIECTRA;

6. DK0JIOrMYecKoro BOCIIMTAHUA:

JKOJIOTUYECKU IIEJIeCO00Pa3HOr0 OTHOIICHHS K TMPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUSI )KU3HU HA 3eMIJIE;

MOHUMAaHHUS I00ATBHOTO XapaKTepa SKOJIOTHUCCKUX MPOOIIEM, BIUSHUS KO-
HOMUYECKHX ITPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLIMAIBHON CpEbl;
0CO3HaHHSA HEOOXOJUMOCTH HCIIONB30BAHMS JOCTIDKCHUH XMMHHW IS perie-
HUS BOIIPOCOB PallOHAIBHOTO IPUPOIONOIb30BaHUS;

AKTUBHOTO HENPUATHA AEHCTBUM, NPUHOCALIMX BpEd OKpY’Karouleil npupon-
HOU cpelie, YMEHHUS MPOTHO3MPOBATh HEOIATONPHUATHBIE YKOJIOTHUECKUE T10-
CJIEICTBUS NPEINPUHUMAEMbIX JEHCTBUIM U MPEIOTBPALIATh UX;

HaJIMYUsl pa3BUTOTO SKOJIOTHYECKOIO MBILUIEHHUS, SKOJIOTHYECKON KYJIbTYpPHI,
ONBITA JESATEIIBHOCTU 3KOJIOTMYECKON HAIpaBIE€HHOCTH, YMEHHUS PYKOBOJ-
CTBOBATHCS MU B [T0O3HABATEIbHOM, KOMMYHUKATUBHON U COLMAJIbLHON Mpak-
THKE, CIIOCOOHOCTH M YMCHHUsS aKTHBHO MPOTHUBOCTOSTH HUACOJOTHH XeMO(Do-
ouu;

7. IleHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN MPAKTHKHY;

MOHUMaHUs CHenn(UKA XUMHUH KaK HAyKH, OCO3HaHUsS €€ posn B (hopMupo-
BaHUM PAIMOHATIHHOTO HAYYHOTO MBIIIICHUS, CO3MaHUU IIEIOCTHOTO IPEe.-
CTaBJICHHsI 00 OKPY)KAIOIIEeM MUPE KaK O CIAUHCTBE MPHUPOJIBI U YEIOBEKA, B
MO3HAHUHU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHHH MpoOJIeM COXpaHEHUSI
MIPUPOIHOTO PABHOBECHS,

yOexIEHHOCTH B 0c000¥ 3HAYMMOCTH XUMUH JJISI COBPEMEHHOW IMBUIIHA3A-
UH: B €€ TyMaHUCTHYCCKON HAIpaBICHHOCTH W Ba)XHOH POJH B CO3TaHUHU
HOBOH 0a3pl MaTepHANbHOW KYJNBTYpBI, PEIICHUH TJIO0aNBHBIX IIPOOIEM
YCTOHYUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTeTUICCKOH, ITHIIIe-
BOH W DKOJIOTHYECKOW 0€30MacHOCTH, B PA3BUTUHU MEIUITUHBI, 00eCIIeUCHUH
YCIOBHH YCIEIIHOTO TPyJa U IKOJIOTHIECKH KOM(DOPTHOW JKU3HU KaKIOrO
yJjieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TOHUMAHHUS CYIHOCTH METOIOB MTO3HA-
HUSI, WCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HAHUS IS aHAIM3a W OOBSICHEHHUS SIBICHHH OKPYXKAIOILIETO
MHUpa W MPOHCXOJAIIUX B HEM M3MCHCHHUI; YMEHHUS JIeNaTh 00OCHOBAaHHEBIC
3aKIIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB W MMEIOMIMXCS JAHHBIX C IIEIBIO



MOJy4eHHsI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJb-
30BaTh XMMHUYECKHE 3HAHUS [UIsl PELICHUsI TIPOOJIeM B peallbHbIX KHU3HEHHBIX
CHTyalUsX; MHTepeca K IMO3HAHUIO M HCCJIEOBATENILCKON AEATEeIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHMIO M camo00pa3o-
BaHMIO, K AKTUBHOMY IMOJIYYCHHIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHHU
C KHM3HEHHBIMHU TIOTPEOHOCTSIMH; HHTEPECa K 0OCOOCHHOCTSIM TPy/Ja B pa3iiid-
HBIX cepax nmpodheCCHOHATBHOM IETeILHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHUSI Y4eOHOTo mpenmera «XUuMHs»
Ha ypOBHE CpeJHEero oouiero o0pa3oBaHMsl BKIIOYAIOT: 3HAYMMBIE I (op-
MHUPOBaHHS MHPOBO33PEHHUSI OOYYAIOUIMXCS MEXIUCHUIUTMHAPHBIE (MEX-
MpeAMETHBIE) OOIIEeHAYYHBIE TOHATHUS, OTPAXKAIOMINE IIETIOCTHOCTh HAYTHOH
KapTHHBI MHUpa W CHe-IU(UKY METOJIOB MO3HAHMS, MCIOJIB3YEMBIX B €CTe-
CTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, SBJICHHUE, NPOIECC, CHUCTE-
Ma, Hay4HBIH (aKT, MPHUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIeI0BaHNe, HaOIIOACHUE, N3MEPEHHE, SKCIIEPUMEHT | Ap.); YHUBEpCallb-
Hble y4eOHbIe AeHCTBUS (TTO3HABaTEIbHBIC, KOMMYHHUKATUBHBIE, PETYIISTHB-
Hble), obecrnieunBaromue (GopmupoBaHue (YHKIMOHAIBHOW IPaMOTHOCTH H
COLMAJILHOW KOMITETEHIIMU 00YYalOIINXCsl; CIIOCOOHOCTh 00YYaroUIUXcs HC-
MOJIb30BAaTh OCBOEHHBIE MEKIUCIUIUINHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS
U yHUBEpCajJbHble y4eOHbIe NIEHCTBHS B II03HABATECIHHOW M COLUAILHOM
MpaKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAXKalOT OBJIAJCHHUE YHHBEPCATIbHBIMU
y4eOHBIMH TTO3HABATEIILHBIMH, KOMMYHHKATHBHBIMU U PETYIATUBHBIMHU JCH-
CTBHSAMH.

Osnadenue ynugepcanbHbIMu y4eOHbIMU HO3ZHAGAMETbHBIMU 0elic8U-
amu:

1. ba30BbIMH JOTHYE€CKUMU AeHCTBUSIMH:
CaMOCTOATENLHO (OPMYJIHPOBATh W aKTyalH3MPOBaTh IpPoOIEMYy, BCECTO-
POHHE €€ paccMaTpHBaTh;

OTIPEIEIATh LENH ASSTEIbHOCTH, 3a1aBasi MapaMeTphl U KPUTEPUH UX JTOCTH-
JKEHUSI, COOTHOCHUTH PE3YNIbTaThl AEATEILHOCTH C TIOCTABICHHBIMH LEISIMH;
HCIIONIB30BaTh NMPH OCBOCHUH 3HAHMN HPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTepHbIE MPHU3HAKH MOHATHH M YCTaHABIMBATh HUX B3aUMO-
CBS3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHITUSA AT OOBSICHEHUS OTHCINIb-
HbIX (DaKTOB U SIBJICHUH; BHIOMPATh OCHOBAHUS U KPUTEPUH ISl Kiaccuduka-
MM BEIIECTB M XUMHYECKHMX pPEaKNWi; YCTaHaBIMBATh MPUIMHHO-
CIICZICTBEHHBIE CBSI3H MEXIy W3YYaeMBIMHU SBICHUSAMHU; CTPOUTH JIOTHUECKHUE
paccyxaeHusi (MHIyKTUBHbIE, I€yKTUBHbIE, IO aHAJIOTHH), BBISABIAThH 3aKO-
HOMEPHOCTH W MPOTHUBOPEUHS B pacCMaTpPHBACMBbIX SIBICHHAX, (OPMYIHpO-
BaTh BBIBOJBI M 3aKIIIOUEHUS; IPUMEHATh B MPOLIECCE NMO3HAHUSA, HCIOIb3ye-
MBbI€ B XUMHM CHMBOJHMYECKHE (3HAKOBBIC) MOJIEIH, IPEOOpa3oBbIBATH MO-
JIeTIbHBIE TTPECTaBICHNS — XUMHUYECKUH 3HAaK (CHMBOJI) 3JI€MEHTa, XUMHYe-
cKkast popMysa, ypaBHEHHE XUMHUYECKOW PEaKIMK — IIPH PEIICHUH YYeOHBIX
MIO3HABATEJIFHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJICIIEHBIC



MPCACTABJICHUA IJIA BBIABICHUA XAPAKTCPHBIX ITPU3HAKOB H3Yy4Ya€MBIX BC-
INECTB 1 XUMHUYCCKHX peaKHHﬁ;

2. Ba30BLIMH HCCJIEI0BATEILCKHAMH AeHCTBUAMH:

BJIaJ€Th OCHOBaMHU METOI0OB Haquoro IIO3HAHUS BEIICCTB U XHUMHYCCKHUX
peaxuii; GOpMyITHPOBATH HETH U 3aJa49H MCCIIEIOBAHI, UCIIOIB30BATh IM0-
CTaBJICHHBIE M CaMOCTOSTENHFHO C(OPMYTHUPOBAHHBIE BOIPOCH B Ka4eCTBE
WHCTPYMEHTA MTO3HAHUSA U OCHOBHI JJIs1 (POPMHUPOBAHUS TUIIOTE3HI 110 TIPOBEP-
KE HpaBI/IJILHOCTI/I BBICKA3bIBACMBIX Cy)I(,ZIeHI/Iﬁ;

BJIAACTh HABBIKAMU CaMOCTOATCIIBHOI'O HHaHI/IpOBaHI/IH nu HpOBeI[eHI/IH y‘IeHI/I—
YCCKUX 3KCHepI/IMeHTOB, COBepHIeHCTBOBaTI) yMeHI/ISI Ha6J’IIO,HaTI> 3a X040M
nporecca, CaMOCTOSITEIEHO IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIHpOBaTh
0606H16HI/I$[ U BBIBOJAbI OTHOCUTCIIBHO L[OCTOBepHOCTI/I pe3yJ’II>TaTOB HCCIIC0-
BaHUs, COCTaBJIATH 06OCHOBaHHLIﬁ OT‘{éT [0} l'IpOL[eJ'IaHHOﬁ pa60Te;
npn06peTaTL OIIBIT y‘{eHI/IquKOﬁ HCCHe)IOBaTeHLCKOﬁ nu HpOGKTHOﬁ JCATCIIb-
HOCTH, HpOHBHﬂTL CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOHTCHbHOMy HOI/ICKy
METOAO0B peIHeHI/Iﬂ HpaKTI/I‘IGCKI/IX 3ajaad, HpI/IMeHeHI/I}O paBJ’II/I‘IHHX METOA0B
IIO3HAHMUA,

3. lIpuémamu padoThI ¢ HHGOPMALHEI:

OPHCHTHPOBATbCA B PpasiUYHBIX HCTOYHHKAX HH(popManuu (Hay4HO-
HOMYJSIpHAs JIUTEpaTypa XHUMHUYECKOTO COIEPIKaHUs, CIPABOYHBIC ITOCOOHS,
pecypcbl VHTepHeTa), aHATU3UPOBAaTh MHGOPMALUIO PA3IWYHBIX BHAOB U
(dbopM mpencrapieHus, KPUTUYSCKU OLCHHBATh € JTOCTOBEPHOCTb W HENPO-
THUBOPEYHBOCTD;

(hopMynHpOBaTh 3aMpPOCHl U MPUMEHSTh Pa3JIMYHBIE METOABI NPH HMOUCKE U
otbope uHbopMaLUK, HEOOXOAUMOH sl BHIIOJHEHUS y4eOHBIX 3a7a4 ompe-
JIeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH ¥ Pa3IMYHbBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTHMANbHYIO (hOpMY NpencTaBieHus nHpopma-
uH (CXeMbl, rpaduKd, TUarpaMMBbl, TaOIHIBI, pUCYHKH H T. II.);
UCIIONB30BaTh HAy4YHBIH S3BIK B KayeCTBE CPEACTBA IpH paboTe ¢ XUMHYe-
CKOI MH(pOpManel: TPUMEHATh MEXIpeaMeTHble (pu3nyeckue U MaTema-
THYECKHE) 3HAKH M CHMBOJIBI, GOPMYJIEL, a00peBHATYPBI, HOMEHKIATYPY;
UCIIONB30BaTh M NPeoOpa3oBHIBATh  3HAKOBO-CHMBOJIHMYECKHE CpPEICTBA
HAaIJISTHOCTH.

O¢nadenue yHUGEPCAILHBIMU KOMMYHUKAMUGHBIMU OCTHCIGUAMU:
3a7aBaTh BOIPOCH [0 CYIIECTBY 0OCYKIaeMOW TEMBI B X0/ THAIOra H/UiIH
JHMCKYCCHH, BBICKa3bIBaTh HAEH, (OPMYINPOBATH CBOU NPEIOKEHUS OTHO-
CHUTEJIBHO BBIIIOJIHEHHUS NPEUI0KEHHOM 3aJa4H;

BBICTYIIATh C IPE3eHTALlMell pe3ysIbTaTOB IO3HABATEIBHOH JeATeIbHOCTH,
MOJYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPH BbI-
MOJIHEHUU XMMHUYECKOTO 3KCIIEPUMEHTa, NMPAKTHUECKOH paboThl M0 Mccieno-
BAaHHMIO CBOWCTB HM3y4YaeMbIX BELIECTB, peaM3alMi Y4eOHOTO IPOEKTa H
(hopMynHpOBaTh BHIBOABI IO PE3YJIbTaTaM IPOBENEHHBIX MCCIEJOBAaHUHN ITy-
TEM COTJIacOBaHUsI MO3UIMH B X0/1€ 00Cy K/1eHHs 1 0OMEeHa MHEHUSIMH.
Osnadenue yHUGEPCAILHBIMU PESYIAMUSHBIMU OElCI-GUAMU.:



CaMOCTOSITENTFHO IIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO JIesi-
TENBHOCTH, OTIPEACISIS €€ MeNn U 3a4a4H, KOHTPOJINPOBATh U 10 Mepe Heob-
XOJAMUMOCTH KOPPEKTUPOBATh MpEAjiaraeMblil aqrOpUTM JCHCTBUM TIPU BBI-
MOJIHEHUHU YYeOHBIX W WCCIEA0BATENbCKUX 3aJ]lad, BEIOMpaTh Hambosee 3¢-
(heKTUBHBIN CITOCOO WX PEUICHHS C YIETOM MOJTYYCHUS HOBBIX 3HAHHU O Be-
MIECTBAX U XMMUYECCKHUX PEAKIHUIX; OCYIIECTBIATH CAMOKOHTPOJb CBOCH Jies-
TEJIBHOCTH Ha OCHOBE CaMOAHaJIN3a M CAMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHBIE pe3yJIbTaTHl OCBOCHUS IPOrPaMMBI CpEeHEro o01ero odopa-
30BaHUS MO XMMHM Ha 0a30BOM YPOBHE OpPHEHTHPOBAaHBI Ha oOecrieueHHe
NPEeUMYLIECTBEHHO 00111e00pa3oBaTeIbHON U OOIIEKYIbTYPHOH MOJrOTOBKH
oOygaromuxca. OHH BKIIIOYAIOT: crenupuIeckue Uil yIeOHOTO IpeaMera
«Xumus» HaydHBIC 3HAHUS, YMEHUS WU CIIOCOOBI AEWCTBUIH IO OCBOCHHIO,
MHTEPIPETALNH U MPeoOpa30BaHHUIO 3HAHHUM, BUJBI JEATCIFHOCTH MO MOIY-
YEHUIO HOBOTO 3HAHHS M NMPHUMEHECHHUIO 3HAHWH B Pa3IMUHBIX YUEOHBIX U pe-
JIBHBIX JKU3HCHHBIX CHTYAIUsX, CBSI3aHHBIX C XMMHEH. B mporpamme npen-
METHBIC PE3YJIbTAThI IPEICTABICHBI 110 TOAaM H3YUCHHUS.

10 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuueckask XUMHS» OT-

paXxaror:

1) copmuposannocms npedcmagnenuti: 0 XUMHYECKOH COCTABISIFOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUPA, POJIA XUMHHU B MO3HAHUH SIBICHUM
MOPUPO/IBI, B POPMUPOBAHUU MBIILICHHUS U KYJIbTYPbI JUIHOCTH, €€ (QyHK-
[MOHAJIBHOW T'PAMOTHOCTH, HEOOXOAUMOM sl PEIICHUS MPAKTHYECKUX
3aj1a4 U 9KOJIOTMYECKA 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/[0POBBIO U
MIPUPOJIHOI cpenie;

2) eradenue CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIFOYAET: OCHOBOIIO-
JlararoIye MOHATHS (XUMHUYSCKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J10Y-
Ka aroMa, MOJIEKYJa, BaJICHTHOCTb, 3JEKTPOOTPHLATEIbHOCTh, XHUMHUE-
CKasi CBsI3b, CTPYKTYpHas Gpopmyiia (pa3BépHyTast U COKpaIEHHast), MOJIb,
MOJISIPHAST Macca, MOJIIPHBIN 00BbEM, YIIIePOIHBIN CKeleT, () YHKIIMOHAIb-
Hasl TPYIIa, PaJuKajl, H30MEPHs, H30MePbl, TOMOJIOTHYECKHUI PsiJI, FOMO-
JIOTH, YTJIEBOJOPO/bI, KUCIOPOJ- U a30TCOMAEPIKAIIME COSAUHEHUS, MO-
HOMeEp, IMOJHUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE COEIHHE-
HHSI); TEOPUH U 3aKOHBI (TEOPHUsI CTPOSHUSI OPraHUIEeCKUX BeliecTB A. M.
BytnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHM-
BOJIMYECKUHN SI3BIK XUMHH, MHPOBO33PCHUCCKUC 3HAHUS, JICXKAIIHE B OC-
HOBE MMOHMMAHHs MPUYNHHOCTH M CHCTEMHOCTH XMMHUYECKHX SIBICHUIA,
(hakToNIOTHYECKHE CBEJCHUSI O CBOICTBAaX, COCTaBe, MOJYYCHUH U Oe3-
OIaCHOM HCIIOJIb30BaHUK BAXHEHIIMX OPraHMYECKHX BEIIECCTB B OBITY H
MPAaKTUYIECKOH NESITeIPHOCTH Y€JI0BEKa;

3) cgopmuposannocmes ymenuil 6vis61sms XapaKTepHbIC NPU3HAKH TIOHS-
THH, yCTaHABJIMBAaTh MX B3aUMOCBSI3b, UCHOIB306ANMb COOTBETCTBYIOIINE
MOHSATHUS TP ONKCAaHWH COCTaBa, CTPOCHUS WM NPEBPALICHUN OpraHHYe-



4)

5)

6)

7)

8)

9)

CKHX COCIUHCHMIA,

cpopmuposannocms  yMeHUll UCNOb308aMb XUMHUYECKYI0 CHMBOJHKY
JUIA COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpa-
MEHHON) HOPMYIT OpTraHMYECKHUX BEIIECTB U YPAaBHEHUI XUMHUECKHUX pe-
aKIuil; us3zomasénueams MOJACTHA MOJEKYT OpPTaHHYECKHUX BEIIECTB I
WTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;
chopmuposanHocmes ymMenul ycmanaeiueams NPUHANICHKHOCTh N3yUCH-
HBIX OpPraHMYECKHUX BELIECTB MO MX COCTaBY U CTPOCHUIO K OMPEeIEHHO-
My KJaccy/Tpymmne COCTUHCHUH (yriIeBOAOPOMBI, KHUCIOPOA- M a30TCO-
JIepKalle COEIUHEHUS, BBICOKOMOJIEKYJSAPHBbIE COCAWHEHHS); Oagamb
UM Ha3BaHus Mo cucremarndeckoit HomeHkiaatype (IUPAC), a Taxxke
MPUBOINTH TPHUBHAIBHBIC Ha3BAaHUS OTIECIBHBIX OPTaHWYECKHX BEIICCTB
(3THIEH, TPONMIIeH, alleTWICH, STHIICHTIINKOIb, TIUIepHH, (GeHomu, gop-
MaNbICTH/, aleTalblIeTHul, MypaBbUHAas KHCIIOTA, YKCYCHas KHCJIOTa,
OJICMHOBAsI KHCJIOTA, CTEApMHOBAas KHCJIOTA, TIFOKO3a, (PpyKTo3a, Kpax-
MaJl, IEJUTI0N03a, TIIUIINH);

cpopmuposanHocms yMeHus onpedeisims BUABl XUMUYECKOH CBS3HM B
OpPraHUYECKUX COCTUHEHUAX (OMHAPHBIC U KPaTHBIC);
chopMUposanHHoCms yMeHuUss NPUMeHsMb TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa st 00bsCHEHNST 3aBUCUMOCTH
CBOICTB BEIIECTB OT WX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS MACCHI
BEIIIECTB,;

chopmuposanHocmes yMeHull Xapakmepu3oeams COCTaB, CTpoeHue, (hu-
3MYECKUEC W XUMHYCCKHE CBOMCTBA THUITMYHBIX IPEICTABUTENCH pa3imd-
HBIX KJIACCOB OPTaHWYECKHX BEIMIECTB (METaH, STaH, STHIICH, MPOMHICH,
arietwieH, OyraameH-1,3, metunOytaaueH-1,3, 6eH30I, METaHOJ, 3TAHOIM,
STHJICHTIIUKOJb, TIHIEPHH, (PSHOI, alleTalbIeTHI, MypaBbHHAS H YKCYC-
Has KHCJIOTHI, TIIFOK03a, KpaxMall, [EeJUIF0I03a, aMHHOYKCYCHAsI KHCIIOTA);
ULIIOCMPUPO8ams TEHETUIECKYIO CBS3b MEXIY HHUMH YPaBHEHHUSIMH CO-
OTBETCTBYIOIIMX XUMHUYCCKHX PEAKIHI C MCIIOJb30BAHUEM CTPYKTYPHBIX
(opmyu;

cpopmupogannocms yMeHUs Xapakmepu3oeams WCTOYHUKU YTIIEBOJO-
POAHOTO CHIPBs (HEPTh, TPUPOHBIN Ta3, YroJb), CIOCOOI HX MepepadboT-
KM U IPaKTHYECKOE TIPUMEHEHHUE MPOTYKTOB MePepadOTKH;

10) chopmuposannocme ymenuii npo6oOumb BBIYUCICHUS MO XUMHYECKHM

YpaBHCHUSAM (MaCCLI, 06’béMa, KOJIM4YECTBA HMCXOOHOI'0 BEIIECCTBA WU
MNpOAYKTa pEaKlnu 1Mo U3BECTHbIM MACCe, O6’BéMy, KOJIMYECTBY OJJHOT'O U3
HCXOJHBIX BCIICCTB WJIN IPOAYKTOB pCaKL[I/II/I);

11) chopmuposannocme ymenuii 6radenmsv CUCTEMOI 3HAHUA 00 OCHOBHBIX

METOAAaX HAYYHOI'O IO3HAaHWs, HUCHOJIb3YEMbIX B XUMHUHU IPU HU3YUCHHUU
BCHICCTB U XUMHYCCKHX SIBJICHHI (Ha6J’IIOﬂeHI/IC, HU3MEpCHUEC, SKCICpHU-
MCHT, MO}ICHHpOBaHI/Ie), ucnojsiv3zoeansv CUCTCMHBIC XUMHNYCCKHUC 3HAHUA
JJIA IPUHATHA pemeHm‘/'I B KOHKPCTHBIX XU3HCHHBIX CUTyalUuAX, CBA3aH-
HBIX C BEIIECTBAMHA U UX IPUMCHCHUEM

12) chopmuposanrocme ymenuii cobniodames npasuia TMOIb30BAHUS XHUMHUYE-

CKOM TmoCynoif W JabopaTopHBIM 000PYIOBaHHEM, a TAaKKe IMpaBHiIa 00-
pameHusa ¢ BEIICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBITIOJTHE-



HUIO JTa0OPaTOPHBIX XUMHUIECKUX OIBITOB;

13) chopmuposannocme ymenuti niaHupoéams M GbINOIHAMb XAMAYCCKHN
SKCTIEPUMEHT (TIPEBPAIIECHHsI OPTraHWYECKUX BEIIECTB NPU HAarpeBaHWH,
MOTyYCHHE 3TWJICHA W W3yYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUH
OPTaHWYIECKUX BEIIECTB, JCHATYypalus OCIKOB IIPH HarpeBaHHUH, [[BETHBIC
peakuuu OEJIKOB) B COOTBETCTBUH C IIPaBWIAMH TEXHUKH 0€30IIaCHOCTH
IpU OOpAILEHUH C BEIECTBAMH U J1a00OPaTOPHBIM 000PYAOBaHUEM, Npeo-
cmagnsams pe3yibTaThl XUMHUYECKOTO JIKCIIEpUMEHTa B (OpME 3aIHCH
YpaBHEHHH COOTBETCTBYIOIIUX PEAKLUH U opmyauposams BBIBOJBI HA
OCHOBE 3THX PE3YJIbTAaTOB;

14) chopmuposanrnocms ymenuti Kpumuiecku aHaIU3Upo8amMb XAMHIECKYIO
HHPOPMALINIO, MTOTydaeMyto u3 pa3HbIX uctouHukos (CMU, UaTepHET 1
ap.);

15) cghopmuposannocme ymenuii cobniodams npasguia SKOJOTHIECCKH IeTe-
CO00pPa3HOTO MOBEJECHUS B OBITY M TPYIOBOH AEATEIHHOCTH B LENAX CO-
XPaHEHHs CBOETO 3JI0POBbSl M OKPYXKAIOIIEH MPUPOAHON CPENBI; OCO3HA-
6amb OTIACHOCTH BO3ACHCTBHUS Ha YKHBBIC OPTaHW3MBI OIPENEIEHHBIX Op-
TaHUYECKUX BEIIEeCTB, MOHMMAas cMblca nokaszateins [IIK, nosacuames Ha
NpUMepax Croco0bl YMEHBIICHHS W NPEIOTBPAIICHUS] UX BPEIHOTO BO3-
JIECTBUS HA OPraHU3M UYEJIOBEKa;

16) st oOydaromMxcsi ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS: yMe-
HHE MTPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJax MO3HAHUS Be-
IIECTB ¥ XMMHUYECKHX SBJICHUII;

17) st crenbIx ¥ cabOBUIAMIMX O0YYarOIINXCs: YMEHHE HCIIOJIB30BaTh pe-
mpeHO TOUeUHYIO cucTeMy oOo3HaueHwmid JI. Bpaitnsa nns 3anmcu XxuMmu-
YECKUX (POPMYIL

11 KITIACC
IIpenmeTHble pe3yibTaThl OCBOEHHS Kypca «OOmias m HeopraHudeckas

XUMUS» OTPAXKaIoT:

1) copmuposannocmes npedcmagnenuti: 0 XUMHYECKOH COCTABISIFOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, POJIM XUMHUU B NO3HAHUU SIBJICHUI
TIPUPOABI, B (POPMUPOBAHUHU MBIIUICHHUS H KYJIbTYpBl TNYHOCTH, €€ QyHK-
UOHAIEHOW TPaMOTHOCTH, HEOOXOTUMOH JUI pEIIeHHsS HPaKTHUIECKUX
3a7a4d ¥ SKOJIOTHIECKA 0OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U
MIPUPOJIHOI cpenie;

2) enadenue CUCTEMON XMMHYECKUX 3HAHHU, KOTOpas BKJIKOYAET: OCHOBOIIO-
Jlararomme MOHATUA (XI/IMI/I‘IGCKI/Iﬁ 3JIEMCHT, aroMm, u3orom, S-, P-, d-
3JIEKTPOHHBIE OPOUTAII ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBINA 00BEM,
BaJICHTHOCTb, DJIEKTPOOTPUIIATETILHOCTD, CTENIEHh OKUCIICHHS, XUMUYIeCKast
CBs3b (KOBQJICHTHAS, MOHHAS, METAJTUYeCKasi, BOJIOPOIHAS), KPUCTAIIIN-
YyecKkasi peléTKa, TUIIbl XMMHUYECKUX peakUuuil, pacTBOp, dJIEKTPOIMUTHI, HE-
9JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAST AUCCOIMALINS, OKUCIUTENb, BOCCTAHO-
BUTEJNb, CKOPOCTb XMMHUECKOM peakuuu, XMMHYECKOE PaBHOBECHE; TEO-
PUH W 3aKOHBI (TCOPHS IIEKTPONUTHUYCCKON IHMCCOIUALUY, TePHOaNYC-
ckuii 3axoH /. V1. MenneneeBa, 3aKOH COXpaHEHHUsI MaCChl BEILIECTB, 3aKOH



3)

4)

5)

6)

7)

8)

9)

10)

11)

COXpaHEHUs U NpeBpallie-
HUS SHEPTUH TIPH XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJIYC-
CKHMH SI3bIK XMMMH, MUPOBO33PEHUYECKHUE 3HAHMS, JIEKALIUE B OCHOBE IIO-
HUMAaHUS TPUYUHHOCTA M CHCTEMHOCTH XUMHUYECKHUX SBICHHUH, (haKToIO-
THYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJTYYCHHH M OE30IIaCHOM HC-
MOJIb30BaHNM BaKHEHUIINX HEOPraHWYECKUX BELECTB B ObITY M IpaKTHUe-
CKOM JeqTeIbHOCTH YeTI0BEeKa,;
chopmuposanHocms ymeHuti 6bls6IAMb XapaKTepHbIE NPH3HAKU ITOHS-
TUH, ycmanaenueams UX B3aUMOCBA3b, UCNOIb3084Mb COOTBETCTBYIOIUE
MOHATHS NIPYU ONUCAaHUM HEOPTaHUYECKHUX BEIECTB U MX MPEBPallCHUN;
chopmuposannocms yMeHull UCnoab306ams XUMHYECKYIO CUMBOJIUKY IS
cocTaBiieHus (OPMYI BEIIECTB M ypaBHEHHH XUMHUYECKUX PEAKIHH; CH-
crematmdeckylo HomeHKIatypy (IUPAC) u TpuBnamsHBIE Ha3BaHHUA OT-
JIENFHBIX HEOPTaHMYECKUX BEHIecTB (YrapHBIN Ta3, YIICKHCIBIH Ta3, aM-
MUaK, rameéHas H3BECTb, HEralléHasi HW3BECTb, NUTHEBAs COJAA, NMUPHUT U
ap.);
cpopmuposanHocmsb ymenull onpeodeisims BaJICHTHOCTh U CTENCHb OKHUC-
JICHUS XUMHMYECKHUX 3JIEMEHTOB B COCAMHEHMSX Pa3IMYHOrO COCTaBa; BUJ
XMMUYECKOi CBA3U (KOBaJICHTHAs, HOHHAs, METaJUIN4eCKasi, BOJAOPOIHA)
B COEAMHEHMSX; TUI KPUCTAJUINYECKOH pemEéTk KOHKPETHOTO BellecTBa
(aTomMHas, MOJeKyndpHas, HOHHAs, MeTaJUIMYecKas); XapakTep Cpelbl B
BOJIHBIX PacTBOpPax HEOPTaHMUECKUX COCIMHEHUI;
chopmuposanHocmes yMeHull yCmanagiueams TpUHAUIeKHOCTh Heopra-
HIUYECKUX BEIICCTB 0 MX COCTaBY K ONPENEIEHHOMY KIacCy/TpYIIe Co-
eAWHEHMH (TIPOCTHIC BEIIECTBa — METAJUIBI M HEMETAJUIBI, OKCHJIBI, OCHO-
BaHU, KHCIIOTHI, aM()OTEPHBIC THIPOKCHUIBI, COJIH);
cpopmuposarnHoCcmb YMeHUll pAcKpbl8ams CMBICT MIEPHOINIECKOTO 3aKO0-
Ha JI. 1. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOUIYIO,
OOBSICHUTENFHYIO U MIPOTHOCTHYECKYIO (DYHKIINH;
cpopmuposannocmsb yMeHUull Xapakmepuzoeams IEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX dJieMeHTOB 1—4 mepuonoB Ilepuoandeckoit cucre-
MBI XMMHMUYECKUX 311eMeHTOB [. 1. MenneneeBa, UCIOIb3ys MIOHATHUS «S-,
p-, d-3JIeKTPOHHBIC OPOUTAII», «IHEPTETUYECKUE YPOBHUY; OOBACHAMb
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XMMHUYECKHX IJIEMEHTOB M UX CO-
€MHEHUH 10 mepuonaM M rpynnaM Ilepuoanueckoil cucreMbl XUMHUYE-
ckux anemenToB Jl. 1. Menneneena;
chopmuposannocmes  ymenuil xapaxmepuzogams (onucvieams) o0UIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB PAa3JIMYHBIX KJIACCOB,;
noomeepacdams CyIIECTBOBAHNE TCHETHUECKOW CBSI3U MEXKIYy HEOpPTraHU-
YECKMMH BELIECTBAMU C MOMOULIbIO YPAaBHEHUI COOTBETCTBYIOILUX XUMHU-
YECKHX peaKIHii;
chopMupo8anHOCmsb yMeHUA KIdcCupuyuposams XUMUIECKAE PEaKIIH
[0 Pa3TUYHBIM MPHU3HAKAM (YHCIy M COCTAaBY PEardpyroOIINX BEIIECTB,
TEIIoBOMY 3¢ (eKTy peaknuy, H3MEHEHHIO CTENeHEeH OKHCICHHS 3iie-
MEHTOB, 00PaTUMOCTH PEaKIINH, YIACTHIO KaTaIH3aTopa);
chopmMuposanHoCcmes yMeHUll COCmasaams YpaBHEHHS PEaKIUi pa3ind-
HBIX THIIOB; TIOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS PEaKIUii HOHHOTO 00-



12)

13)

14)

15)

16)

17)

18)

19)

20)

MEHA, YIUThIBAsl YCIOBHS, IPH KOTOPBIX 3TH PEAKIMH UIYT 10 KOHIA;
chopmuposanHocmes yMeHulli npogooUms PEAKLIUH, MOATBEPKAAIOIINE
Ka4eCTBEHHBII COCTAaB PA3IMYHBIX HEOPTaHWYECKHX BEIUECTB; pAcno-
3HA6aMb OTIBITHBIM ITyTEM MOHOB, MPHUCYTCTBYIOIINE B BOJHBIX PAacTBO-
pax HEOPraHWYECKUX BEIIECTB;

CPOPMUPOBAHHOCIL YMEHUL PACKPbIGAMb CYITHOCTh OKUCIHTENHHO-
BOCCTaHOBHTEIbHBIX PEAKLNI TOCPEICTBOM COCTABICHHS JICKTPOHHOTO
OanaHca 3TUX peaKluii;

copmuposanHocms ymeHuti 06vACHAMb 3aBUCUMOCTh CKOPOCTH XUMH-
YEeCKOW PeakIMu OT pa3yinuHBbIX (PAKTOPOB; XapaKTep CMELICHUS XUMHU-
YEeCKOro paBHOBECHS B 3aBHCUMOCTH OT BHELIHET0 BO3/eHCTBUS (TIPHH-
nutn Jle [latense);

chopmuposanHocmes yMenul Xapakmepu3oeams XAMHUYECKHE IPOIec-
CBI, JIEKAIME B OCHOBE MPOMBIIIIIIEHHOTO MOJTYYEHHs CEPHON KHCIIOTHI,
aMMHaka, a Takke CPOPMHPOBAHHOCTH TPEICTABICHHH 00 0oO0muX
HAaYYHBIX NIPUHINNAX W SKOJOTHYECKUX MPOOJIEMaX XHMMHUYECKOTO Ipo-
N3BOJICTBA;

copmuposanHocme ymenull npogoOUms BEIYUCICHHS C HCIIOJIb30BaHHU-
€M TOHATHSI «MaccoBasi J0JIsl BEIECTBA B PAaCTBOPE», 00BEMHBIX OTHO-
LIEHUH Ta30B NPH XMMUYECKUX PEaKIUsIX, MaCChl BELIECTBA MK 00bEMa
ra30B 110 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00BbEMY OJTHOTO
U3 YYacTBYIOUIMX B PEAKLUH BELIECTB, TEIUIOBOro 3(h(eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpaHEHHs MAacChl BEILECTB, MPEBpPAIlEHHs U COXpa-
HEHUS SHEPTUH;

cpopmuposannocms ymenuu coba00ames npasuia MOIb30BaHUS XUMH-
YeCKOW Mmocynoi M abopaToOpHBEIM 000OpYyJIOBaHHEM, a TAKXKE IpaBHia
oOpaleHus ¢ BEIECTBAMH B COOTBETCTBUH C HHCTPYKIMUSMH IO BBIIOJI-
HEHHIO Ta0OPaTOPHBIX XMMUYECKUX OIIBITOB,;

copmuposanHocms yMeHUull NIAHUPOBAMb U GbINOAHAMb XUMHUYECKHAN
9KCIIEPUMEHT (pa3iioKeHUe MEePOKCHIa BOJOPOJa B MPUCYTCTBUU Karta-
JIM3aTopa, ONpe/eNieHHe CPelbl PaCTBOPOB BELIECTB C IOMOILNBIO YHHU-
BEPCAJILHOTO WHJMKATOpa, BIMSHHUE PA3IMYHBIX (DAaKTOPOB Ha CKOPOCTh
XMMHUYECKOI peakiiy, peakiui HOHHOTO 0OMeHa, KaueCTBEHHbIE peak-
MK Ha Ccyibdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUSI;
pelleHre dKCIEePUMEHTAIBHBIX 3aa4 1o TeMaM «Metamis» n «Heme-
TAJUTBI») B COOTBETCTBUH C IIPAaBUJIAMH TEXHUKH 0€3011acHOCTH IIpU 00-
paIlleHNH ¢ BELIECTBaMH U J1JaOOpaTOpPHBIM 00OPYIOBaHUEM, npeOCmas-
JisiMb Pe3yNbTaThl XUMHYECKOTO SKCIEpHMEHTa B (JOpMe 3alicH ypas-
HEHUI COOTBETCTBYIOIINX PEaKIMi M (popmyauposams BHIBOIBI HA OC-
HOBE 3THX PE3yJbTaTOB;

CPOPpMUPOBAHHOCIL YMEHUU KPUMUYECKU AHATUSUPOBATNb XUMIYECKYIO
nHGOPMANHNIO, MOIyIaeMyi0 U3 pa3HbIX HCTOYHHKOB (CMU, MHTepHeT
U 71p.);

cghopmuposanHocmeb yMeHull cooa00ams npasuad KOIOTUIECKH IIeTie-
Cc000pa3HOTO MOBEAEHUS B OBITY U TPYIOBOM AEATEIHHOCTH B IEISAX CO-
XpaHEHUs! CBOETO 3/I0POBbs U OKpYXkKarollel MPUPOJIHON CpeIbl; OCO3HA-
BaTh ONACHOCTh BO3JICUCTBHS HA )KHMBbIE OPraHU3MbI ONPE/ICIEHHBIX Be-



ecTB, moHumas cmbica nokasarens [IJIK, noscuame Ha npumepax cro-
coOBI YMEHBIIEHUS M MPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHS Ha
OpraHu3M 4eJIOBEKa,;

21) s 00yYaroIKUXCcsl ¢ OrPaHUYEHHBIMA BO3MOXKHOCTSMU 3J0POBBS: yMe-
HHE TIPIMEHATH 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHHSA
BEILECTB M XUMUYECKUX SIBIICHUI;

22) 1us crenbiX W CAa0OBUIAIIMX OOYYaromMXCS: YMEHHE HCIOJIb30BaTh
penbedHO ToUeUHYIO cucTeMy o0o3HaueHwmii JI. Bpaitns mis 3amucu xu-
MHUYECKUX HopMyII.

COAEPKAHME YYEBHOI'O ITIPEIMETA
«XHUMMUS»

10 KITACC. OPTAHUYECKASA XUMUA

Teoperrnyeckre OCHOBBI OPraHU4E€CKOM XUMUU

IIpenMer opraHudeckold XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3Hade-
HHE B NOJY4YEHHH HOBBIX BEILECTB U MaTepuasioB. Teopus CTpOEHUs OpraHu-
yeckux coeauHeHnit A. M. BytnepoBa, e€ ocHOBHBIE nosoxkeHust. CTpyKTyp-
Hble (hOPMyYJIbI OpPraHUYECKUX BelecTB. I'oMoIorus, nu3oMepus. XuMudecKas
CBSI3b B OPTaHUYECKUX COEAMHEHHSIX — OJMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenne o KiaccUPUKAMKM OpPraHUYECKHX BemecTB. HomeHkia-
Typa OpPraHWYECKUX COCIMHEHHH (CHCTeMaTH4IecKas) M TPUBHAJIbHBIC Ha3Ba-
HUS BAKHEHIINX NPEACTABUTENCH KIaCCOB OPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHBIE METOABI M3YYEHMs BEINECTB M HMX MPEBPALICHHN:
O3HaKOMJIEHHE ¢ 00pa3laMi OPraHMYECKHX BELIECTB M MaTepHalaMH Ha HX
OCHOBE; MOJICIUPOBAaHHE MOJIEKYJ OPraHHMYECKHUX BEIECTB; HAOJIOAEHHUE U
ONKCaHUE JAEMOHCTPALMOHHBIX OIBITOB MO IPEBPALICHUI0 OPraHUYeCKUX
BEIIIECTB IIPH HAarpeBaHMH (TIJIaBJICHHE, OOYTTIMBAaHUE U TOPCHHE).

YrieBonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUH psa. MeTaH M 3TaH —
MpOoCTeHIINe MPEICTABUTENN ATKAaHOB: (PM3NYECKHUE U XUMHUECKHE CBOWCTBA
(peakiuu 3aMelIeHUs W TOPEHMS), HaXOXKACHHE B NPHUPOJE, NOTy4YeHHE U
MIpUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUUECKUH psif. DTWIEH U MpOIuU-
JICH — TPOCTEUIIHE TPEICTABUTEIH alKCHOB: (U3MYECKHUE U XUMUYCCKHE
CBOWCTBa (peakIuu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIPATAIINN, OKUCIIE-
HUS U TOJMMEPH3aINH), TOTYICHHUE U TPUMCHCHHE.

Anxanuensl. Byraguen-1,3 u metminOyraguen-1,3: crpoeHue, BaxHeHIIne
XAMHWYECKHe CBOWCTBa (peaknus noiamMepusanuu). llomydeHne cuHTeTHYe-
CKOTO KaydyKa W PEe3HHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHWMsI, TOMOJIOTHIECKHI psill. Alle-
THJIEH — MPOCTEHIINH NpeACTaBUTENb aIKHHOB: COCTaB, CTPOCHHE, (hr3nde-
CKHE W XMMHYECKHE CBOICTBa (peakiuy THAPHUPOBAHMS, TAIIOTEHHPOBAHUS,



THIpATALIH, TOPEHUSI), TOJIy4YeHHE U MPUMEHEHHE.

Apenbl. bensoun: cocras, cTpoeHre, GU3NIECKUEe 1 XUMUYECKUE CBOMCTBA
(peakumu rajJoreHUpPOBaHUS U HUTPOBAHHS), NOIyUYeHHE U puMeHenue. To-
JYON. cocmas, cmpoeHue, pusuyeckue u Xumuyeckue ceolcmea (peaxyuu
2a7102eHUPOBAHUS. 1 HUMPOBAHUS) noydenue u npumenenue’. TOKCHYHOCTh
apeHoB. ['eHeTHYECKas CBS3b MEXKIY YIJICBOJOPOIAMH, MPUHAIICIKAIIAMEI K
Pa3IMIHBIM KIIacCaM.

IIpupoaHbIc UCTOYHUKU YrICBOAOPOAOB. [IpUPOAHBIA ra3 W MOMYTHEIC
HedTaabie ra3bl. Hedts um €€ mpoucxoxkaenue. CrocoObl mepepabOTKH
HE(TH: TEPErOHKa, KPEKHHI (TEPMHYCCKHNA, KATAIUTHYCCKUI), MUPOIIHU3.
IponykTel mepepaboTku HEPTH, UX NPUMCHEHUEC B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBI# yroyib U NpOIyKThI €ro MepepadoTKH.

OKkcHeprMeHTaNbHbIE METOJIbl W3YYCHUS] BEIIECTB M WX IMPEBPAILICHUI:
O3HAaKOMJICHHE C 00pa3laMH IUIACTMACC, KAy4YyKOB U PE3HHBI; KOJUICKIIUU
«Hed1b» 1 «YT0Jb»; MOAEITNPOBAHUE MOJICKYJI YIJICBOJIOPO/IOB U TalOTeHO-
MPOU3BOHBIX; MPOBEJCHUE MPAKTUUECKON pabOThl: MOJy4YEHHE STHICHA U
U3y4YEeHHUE ero CBOMCTB.

Pacuémmnuie 3a0auu

Brrunciienus mo ypaBHEHHIO XUMHYECKOH peakuu (Macchl, 00bEMa, Ko-
JIMYECTBA UCXOIHOTO BEIIECTBA WJIHM MPOAYKTA PEAKIIWU IO M3BECTHBIM Mac-
ce, 00BEMY, KOIHIECTBY OJHOTO W3 MCXOIHBIX BEUIECTB WM IPOIYKTOB pe-
aKIIN).

Kucnopoaconep:xaiiue opraHi4ecKue COSIUHEHUS

IIpenenbHble OOHOATOMHBIE CHMPTHL. METaHON M 3TAHONI: CTpoeHue, (u-
3WYECKHE U XUMHIECKUE CBOWCTBA (PEaKMU ¢ aKTHBHBIMU METaJUIaMH, TaJio-
TeHOBOJIOPOJAaMH, TOPEHHUE), IpUMeHeHHEe. BogopoaHbIe CBSI3U MEXIY MoJie-
KyJaM4 crupToB. JlelicTBHE METaHOJa U ATAHOJIa Ha OPraHU3M 4eJIOBEKa.

MHOroaToMHbIE CIUPTHI. DTUIICHIJIMKOb U TIHMUEPUH: CTpOeHHe, (Hu3u-
YecKHe U XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIENOYHBIMU MeTallla-
MU, Ka4€CTBEHHAsl PEaKIUsl Ha MHOTOATOMHBIE CIUpThl). JleiicTBue Ha opra-
HH3M YCJIOBCKA. HpI/IMeHeHI/Ie TJIIMIEPUHA U OTUIICHTJIUKOJIA.

®deHo: cTpoeHre MOJIEKYJIBI, (PU3MUECKHE M XUMHUYECKHe cBoicTBa. Tok-
cnuHOCTh (eHona. [Ipumenenue penomna.

Anpaerunsl U kemoust. PopManbaerul, aueTaabIerua: CTpoeHue, GU3n-
YecKHe M XMMHYECKHE CBOWCTBA (PEaKIMH OKUCIICHUS M BOCCTaHOBIICHHS,
KaueCTBEHHbIE PEaKINN), II0JydeHHE U TPUMEHEHHE.

Ayemon: cmpoenue, @usuueckue u Xumuueckue coucmsea (peaxyuu
OKUCIeHUsL U 60CCMANHOBNEHU), NOyYeHUe U npumMeHenue.

ORHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS M yK-
CyCHasl KUCIIOTBI: CTpOeHUE, PU3NIECKUE M XUMUIECKUE CBOMCTBA (CBOMCTBA,
olmme i Kiacca KHCJIOT, PEeakus 3Tepu(UKannu), MOTydeHHE U IIpuMe-
HCHUC. CTeapI/IHOBaSI U OJICMHOBAasA KHUCJOTBI KaK IPECACTABUTECIIN BBICHINX

1 Kypcueozw B TEKCTE BbLIJACICHBI 3JIEMECHTBI COACPIKAHUA yqeGHoro mMarepuala,

KOTOpBIE HM3y4aloTCS B O3HAKOMHTEIBHOM IUIAHE M HE BKIIFOYAIOTCS B COCTAB
npeaMeTHbIX pe3ynsTatoB ocBoeHuss OOIT COO Ha 6a30BOM ypOBHeE.



KapOOHOBBIX KHCIIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIJIOT, UX MO-
IolEE IeHCTBUE.

CrnoxHble 3(QHUPBI KaK TPOU3BOIHBIE KapOOHOBBIX KHCIOT. [uaponms
CIOXHBIX 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenue xupos. bronoru-
YyecKasi pOJIb )KUPOB.

VYrneBoapl: cocTaB, KIaccH(pHUKaLus yrieBoJoB (MOHO-, IU- U IOJUcaxa-
punbl). [mroko3a — mpocTednii MOHOCAaxapHj: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbl, (pU3NYecKre M XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE C THI-
pokcunom meau(ll), okucnenne ammuadHbIM pacTBopoM okcuna cepeodpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIIFOKO3bI), HAXOXJICHUE B NPHPOAE, MPUMEHE-
HHe, Ononornyeckas poib. Gorocunre3. Ppykro3a Kak H30Mep IITIOKO3HI.

Caxaposa — npeocmasumens OUCaxapuoos, 2uopoau3, HAXoxcoeHue 8
npupooe u npumMeHeHue.

Kpaxmax u nemnono3a Kak npupoaeie nonumepsl. CTpoeHne kpaxmana
U 1euTono3bl. OU3nYecKne W XMMUYECKHE CBOMCTBAa Kpaxmana (THIpPOIIH3,
Ka4eCTBEHHAs PEaKIHs C HOIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3YUYCHUsS] BEIICCTB M WX IPEBPANICHUH:
NpoBeieHUe, HAOJIOJICHHE U OIMCaHWE JEMOHCTPALMOHHBIX OIBITOB: rope-
HUEC CIHPTOB, KAYCCTBCHHBLIC PCAKIHNU OJHOATOMHBLIX CIIMPTOB (OKI/ICHCHI/IC
sta”ojda okcunoM Meau(Il)), MHOTOATOMHBIX CTUPTOB (B3aMMOCHCTBHE TIIH-
nepuHa ¢ ruapokcugom menu(Il)), anpaerunos (okucIeHUE aMMHAYHBIM pac-
TBOpoM okcuja cepedbpa(l) u ruapokcunom meau(Il), B3aumoelicTBue Kpax-
Majia ¢ MOJIOM); MPOBEJICHNE MTPAaKTHYECKOH paboThl: CBOIMCTBA pacTBOpa YK-
CYCHO KHCJIOTBI.

Pacuémmnuie 3a0auu

Boruncnenus Mo ypaBHEHMIO XMMUYECKON peakuuu (Macchl, 00b&Ma, Ko-
JMYECTBA UCXOAHOTO BELIECTBA WIJIM NMPOAYKTA PEAKIMH MO M3BECTHBIM Mac-
ce, 00bEMy, KOJIMUECTBY OJHOTO M3 MCXOAHBIX BEIIECTB MJIM MPOJIYKTOB pe-
aKIIN).

A3oTcoaeprKaiue OpraHnuecKue COSTMHECHIS

Amunvl. Memunamun u aHuIuK: cOCmas, cmpoenue, Gusudeckue u Xumu-
yeckue ceoticmaa (eopenue, 83aumodelicmsiue ¢ 6000 U KUCTOMAMIL).

AMHHOKHCIIOTHI Kak aM(OTepHbIe OpraHuveckue coeauHeHus. Ouzude-
CKHE ¥ XMMHYECKHE CBOMCTBA aMHHOKUCIIOT (Ha MpHMepe riunuHa). buoo-
FHYECKOe 3HAYCHNUE aMHHOKHCIIOT. [lenTu/ipl.

Besku Kak MpUPOJHBIE BHICOKOMOJEKYISIPHBIE coequHeHus. [lepBudnasi,
BTOPUYHAS U TPETHUYHAS CTPYKTYpa OenkoB. XHMMHUYECKHE CBOHCTBA OCITKOB:
THPOJIN3, JI€HATYPAIIUS, KAYeCTBEHHbIC PEaKIMU HA OSJIKH.

OKCIIEPUMEHTAIbHBIC METOMbl HW3YYCHHs BEINECTB M WX IPEBPAIICHHNA:
HAOJIFOICHUE M OIMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OCIKOB
[IPY HATPEBaHUH, [[BETHBIC PEAKIIUH OCIIKOB.

BrIcOKOMOIEKYIISIPHBIE COETMHEHMS

OCHOBHBIE TOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEJMHEHUH: MOHO-
Mep, HOJIUMEp, CTPYKTYPHOE 3BEHO, CTEHeHb IOJMMEPH3aIud, CPeNHsI MO-
nexyispHast Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX CO-



eAVHEHM — TTOIMMEPU3AIUs U TIOJTUKOHICHCAIIHS.

Inacmmaccel (nonusmuner, nOAUNPONUIEH, NOTUBUHUIXIOPUO, NOTUCTIU-
pon). Hamypanonoiii u cunmemuueckue xayuyku (6ymaouenosbviii, X10ponpe-
HOBBLU U U3ONPEHOBbIL). Bonokua: namypanvhvle (X10N0K, wiepcms, WENK),
UCKyccmeenHvle (ayemamHoe 8010KHO, BUCKO3a), cunmemuyeckue (Kanpou u
1a6Cam).

OKcHepUMEHTAIBHBIE METOJIbl W3YYCHUs] BENIECTB M HX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3luaMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJIaCT-
Macc, KayqyKoB.

Mesrcnpeomemnmnule cenazu

Peanmzanust MeXNpeIMETHBIX CBA3EH NMPU M3YYCHHH OPraHMYEeCKOW XH-
Mun B 10 Kiracce OCyMIECTBIIIETCS Yepe3 HMCIOIb30BaHME KaK OOIMIMX ecTe-
CTBCHHO-HAYYHBIX TIOHSATHH, TaK ¥ MMOHATHH, SBITIOIUXCS CUCTEMHBIMH JIJIS
OTJENBHBIX MTPEIMETOB €CTECTBEHHO-

HAYYHOTO MHKJIA.

OO0mre ecTecTBEeHHO-HAYYHBIC MOHATHS: SBJICHUE, HAYIHBIA (DaKT, THIIO-
Te3a, 3aKOH, TEOpHs, aHaJHW3, CHHTE3, KIACCU(PUKAIHA, MEPUOTATHOCTD,
HaOoieHe, U3MEpeHHe, SKCIIEPUMEHT, MOJIETMPOBAHHE.

®duznka: Marepusi, SHEpTuUsi, Macca, aToM, 3JIEKTPOH, MOJIEKyJia, SHepre-
THUYECKHH YPOBEHB, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHUE Belle-
cTBa, (pU3NYECKUE BETUUUHBI U SMHULIBI UX U3MEPEHHUSL.

buonorust: knetka, opraHusm, douocdepa, 0OOMEH BEIICCTB B OpraHU3ME,
(dorocuHTE3, OMONOTUUECKH AKTUBHBIC BellecTBa (OENKH, YIIEBOABI, XKHUPHI,
(hepMeHTHI).

T'eorpadust: MuHEpaNBl, TOPHBIC TOPOJIBI, MOJIE3HBIC UCKOMIAEMBIE, TOTLTH-
BO, PECYPCHI.

TexXHONOTHA: THUIIEBBIE TPOTYKTHI, OCHOBBI PAIlOHATBFHOTO IHTAHWS,
MOJOIIIUE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETHYECKUE MPeTapaThl, MaTepra-
JIBI M3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KVNIACC. OBIIAA U HEOPTAHUYECKASA
XUMMUA

TeopeTuyeckrie OCHOBbI XUMUU

Xumuueckuil anemMeHT. AToM. Spo aroma, H30TONBL. DIEKTPOHHAS 000-
J04YKa. DHEPreTHIecKrue ypOBHH, MOJYPOBHH. ATOMHBIe opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpeeeH s JIEKTPOHOB MO0 OpOUTAISAM B aTo-
Max 3JIEMEHTOB IIEPBBIX UYETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPHUIYypanus
aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucTeMa XMMHYECKHX 3JI€MEH-
toB . V1. MenneneeBa. CBsi3b meproandeckoro 3akoHa u Ilepuoandeckoit
CUCTEMBI XUMHU4eckux 3aemeHToB Jl. 1. MenaeneeBa ¢ COBpEMEHHOU TeOpu-
el cTpoeHHs aToOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHYECKHX
3JIEMEHTOB M 00Pa3yeMbIX UMH IIPOCTHIX M CJIOXHBIX BEIIECTB 110 TPYyTIaM U
nepuogaM. 3Ha4eHHE IEPHOANIECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUUECKasi CBsI3b. BHUIBI XMMHUYIECKOH CBS3H (KO-



BAJICHTHAsI HETIOJISIPHAsI M MOJIAPHAs, HOHHASI, METAIINIecKas). MeXxaHU3Mbl
o0pa3oBaHUs KOBAJICHTHOW XWMHUYECKOW CBSI3M (OOMEHHBIH WM JTOHOPHO-
akmenTopHeii). BomopomHas cBsS3b. BaJeHTHOCTh. DIJIEKTPOOTPHIIATEIb-
HOCTb. CTeneHp okucneHus. VIOHbI: KaTHOHBI ¥ aHHOHBI.

BemecTBa MONIEKYIIIPHOTO M HEMOJIEKYIIAPHOTO CTPOEHUs. 3aKOH MOCTO-
SIHCTBA COCTaBa BeELIECTBA. THIIbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUINA KPUCTAITMUECKON PEIIETKY.

IlonsTue o aucnepcHsIX cucreMax. VICTHHHBIE M KOJIJIOUAHBIE PaCTBOPEI.
MaccoBas 107151 BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHuueckux coeanHenuil. HomeHkiatypa Heopra-
HUUYECKUX BeIlecTB. I'eHeTHueckas CBA3b HEOPraHMYECKUX BELIECTB, IpU-
HaJUISKAIIUX K Pa3INIHBIM KIIacCaM.

Xummaeckas: peakiust. Kinaccnpukamis XUMHYECKIX peakilni B Heopra-
HUYECKOH M OPraHWYECKOW XMMHH. 3aKOH COXPAHEHMS MAcChl BEIECTB; 3a-
KOH COXPAaHCHHUS W NPEBPAILCHUS SHEPTUH MPU XUMUIECKUX PEAKIUSX.

CKOpOCTh peakiy, €€ 3aBHCUMOCTh OT Pa3Nu4HbIX (hakropoB. OOpaTu-
MBI€ peakiuu. XuMHUecKoe paBHOBecHe. DakTOpPbI, BIUSIONINE HA COCTOS-
Hue xumudeckoro pasHosecus. [Ipunnun Jle Hlatense.

Onektponuruyueckas nuccounanusi. CUIbHbIE U ClIaOble AJIEKT-POJIUTHIL.
Cpena BOAHBIX PAcTBOPOB BEUIECTB: KHCIAsi, HEUTpalibHas, HIenovyHas. [1o-
Hamue 0 800opodHom noxkazamene (PH) pacmeopa. Peakiiu HOHHOTO 0OMe-
Ha. [ uoponu3 neopeanuyecKux u opeanuyecKux eeuecms.

OKHUCIUTENBPHO-BOCCTAHOBUTENBHBIC PeaKkUU. [lonamue 06 1ekmponuse
pPacniasos u pacmeopos coaei. Ilpumenenue s1ekmpoausa.

OKCHEPUMEHTAIBHBIC METOJIbl M3YUYCHHUS BEHIECTB W HX INPEBPALICHUMH;
JneMoHcTpanust Tabmun «llepronudueckas cucreMa XUMHUYECKHX AIIEMEHTOB
J.. MenneneeBay; n3y4eHre MOJIeNeH KPUCTAUTUIECKUAX PEIIETOK; HAOII0-
JICHUE ¥ OINMCaHHEe JEMOHCTPAIMOHHBIX M JJa0OPaTOPHBIX OIBITOB (pa3ioke-
HHE TIEpOKCH/Ia BOJOPOA B IPUCYTCTBHHU KaTaIN3aTopa, ONpPEeTICHuE CPebl
PacTBOPOB BEIIECTB C IMOMOINBIO YHHBEPCAJIBHOIO HMHIMKATOPA, PEAKIUU
HMOHHOTO O0OMEHa); NMPOBEICHHE MPAaKTH4ecKoil paboTsl «BiusHue pazmmy-
HBIX ()aKTOPOB HA CKOPOCTh XUMHYECKON PEaKIim».

Pacuémmnuvie 3a0auu

Pacu€Tsl Mo ypaBHEHMSIM XMMHMUYECKUX PEAKLUUNA, B TOM YUCIE TEPMOXHU-
MHYCCKUEC paC‘IéTLI, paC‘IéTbI C HCIIOJIB30BAHHUECM IIOHATUA «MaCCOBas I0JIA
BEILIECTBA.

Paznen 2. Heopranuueckas Xxumust

Hemeramnel. [Tonoxxenue HemetamioB B [lepuoanueckoil cucreme XuMu-
yeckux aeMeHToB J.1. MenzaeneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. Du-
3UYECKHE CBOMCTBA HEMETAJIOB. AJUIOTPONMS HEMETAIOB (HAa NpUMEpE
KHCJIOPO/a, cepbl, pocdopa u yriaepona).

XUMHUYECKUE CBONCTBA BAXHEWIIMX HEMETAIUIOB (TAJIOTEHOB, CEpHI, a30-
Ta, dpocdopa, yriaepoaa u KpeMHUsI) U UX COCTUHEHUH (OKCUIOB, KUCIOPOI-
coJiep KaIuX KUCIOT, BOJAOPOIAHBIX COSAMHEHUN).

IIpumeHeHne Ba)XHENIINX HEMETAJUIOB U UX COCIIUHEHUN.

Meramnel. Ilonoxxenue MeramioB B Ilepuoanueckoil cucreme Xumuue-



ckux anemeHToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHHSI 3JIEKTPOHHBIX
obomoyek aToMoB MeTayrioB. OOmme (u3MUeckne CBOWCTBA METAIIOB.
Cri1aBel METaIIOB. DIIEKTPOXUMHUYECKUH P HAIPSHKSHUH METaIIOB.

XUMHAYECKHEe CBOWCTBA BAKHEHITUX METAIIOB (HATPUH, KaJIWH, KaJIbIIUH,
MAarHui, aTIOMAHUH, IIHK, XPOM, JK€JIe30, MEIb) U HX COCTMHCHUI.

OO0mme crnocoObl MoNydeHuss MeTamuioB. Memannypeus. Kopposus me-
mannos. Cnocobwl 3awumel om Kopposuu. [IpUMEHEHHE METaIOB B OBITY U
TEeXHHUKE.

OKCHEepUMEHTANbHbIE METOJbl M3YYEHUs] BELIECTB M WX MPEBpalCHU:
W3yUYCHHUE KOJUICKIUH «MeTaibl U CIUIaBbI», 00pa3I0B HEMETAJUIOB; pellie-
HHUE SKCICPUMCHTANBHBIX 3a/1a4; HAOMIOJCHUC U OMMCAHKUE JEMOHCTPAI[HOH-
HBIX W JJaDOPaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THAPOKCHUIA ATFOMIHHS C
pacTBOpaMH KUCIIOT U MIeT0YeH, KaYeCTBEHHBIC PEaKI(ii Ha KATHOHBI METaJ-
JIOB).

Pacuémnuie 3a0auu

Pacuérel Macchl BemecTBa UM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00bEMY OJJHOTO M3 y4acTBYIOIIUX B PEAKLIUH BEIIECTB;
pacuéTsl Macchl (00bEMa, KONMUYECTBA BEIIECTBA) MPOIYKTOB PEaKIUH, SCIIU
OJTHO U3 BEILECTB UMEET MPHUMECH.

XuMUS U )KU3Hb

Ponp xumum B obecrieueHUH AKOJOTHYSCKON, YHEPTETUUSCKON M ITHIIe-
BOM 0€30MaCHOCTH, Pa3BUTHH METUIMHEL [IOHATHE 0 HAYYIHBIX METOJaX II0-
3HAHUSI BELLIECTB U XUMUYECKUX PEAKLIUI.

IIpencraBnerns 00 00MUX HAYYHBIX MPHUHITUIAX MPOMBIIIICHHOTO TOTY-
YCeHHS BOXKHEHIINX BEIICCTB.

UenoBek B MUpPE BEIIECTB U MaTEpUaAIOB: BAKHEHUIIINE CTPOUTENBHbBIE Ma-
TepHallbl, KOHCTPYKIIMOHHBIE MaTEpUAIIbI, KPACKH, CTEKJIO, KepaMuKa, MaTe-
pHaNBl 7Sl 3JIEKTPOHUKH, HAaHOMATEPUAIbI, OPTaHUYECKHE W MUHEPAIIbHBIE
ynoOpeHus.

XuMHus ¥ 30pOBbE HENOBEKa: MpaBUila MUCIOIb30BaHUS JIEKAPCTBEHHBIX
MpemnapaToB; TpaBuia OE30MacCHOTO HWCIOJB30BaHUS IMPENapaToB OBITOBOM
XHMUU B IOBCETHEBHOM JKU3HH.

Mesicnpeomemnuie ceasu

Peanm3anus MeXIpeIMETHBIX CBS3€H MPH W3yUEHUH OOIIeH U HeopraHu-
yecKol XuMUM B 11 Kilacce OCYIIEeCTBIISIETCS Yepe3 HCIOJIh30BaHUE KaK 00-
LIMX €CTECTBEHHO-HAYYHbIX NOHSTUH, TaK U MOHATUH, SBIISIOLUXCS CUCTEM-
HBIMM ISl OTAEIBHBIX PEJMETOB €CTECTBEHHO-HAYYHOr'O LIMKJIA.

OO0ume ecTeCTBEHHO-HAy4YHBIC MOHATHS: HAYYHBIH (akT, TUMOTE3a, 3a-
KOH, TeOpHs, aHaJlu3, CUHTE3, KJIaCCU(UKAINS, TEPUOTUIHOCTh, HabOII0/Ie-
HUE, SKCTIEPUMEHT, MOJICTTUPOBaHUE, H3MEPEHNE, SIBIICHNUE.

®dusnka: mMarepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH,
WOH, U30TOTI, paTHOAKTUBHOCTh, MOJICKYJIa, SJHEPTETUIESCKUN YPOBEHbD, BEIlle-
CTBO, T€JI0, 00BEM, arperaTHOe COCTOSTHUE BENIECTBA, PU3NIECKUE BETMIUHBI
Y €IMHULBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorus: xietka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MHUKPO-
JJIEMEHTHI, BUTAMHHBI, 0OMCH BEIIIECTB B OpPTraHH3Me.



I'eorpadust: MuHEpaBI, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOMIAEMBIE, TOTUTH-
BO, PECYPCHI.

TexHONOTHA: XUMHUYECKas! NMPOMBIIUICHHOCTh, METAJLIYyPrHusi, MPOM3BOJ-
CTBO CTPOUTEIBHBIX MAaTE€PHAaJOB, CEIbCKOXO3AHCTBEHHOE MPOM3BOJCTBO,
MHUIIEBas] IPOMBIIIICHHOCTD, (hapMaIleBTUIeCKas MPOMBIIUICHHOCTD, MTPOU3-
BOJICTBO KOCMETHYECKHMX IpenapaToB, HPOMU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, IEKTPOHHAs MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



TEMATUYECKOE IIVIAHUPOBAHMUE yuye6Horo npeamera « Xumusp»

Yueonslii npeamet «Xumus» (06a30Bblii ypoBeHb)
Bcero 68 4, n3 HUX 6 4 — pe3epBHOE BpeMs

10 KITACC. OPTAHUYECKASA XUMUA

1 4 B Hezemto, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

IIpumepHbIe TeMbl, pac-
KpbIBaloOLMe JaHHbIH pa3-
JeJ1 IPOrpamMMbl, 1 KOJIHYe-
CTBO YaCOB, 0TBOJHMOE HA
UX H3y4YeHHue

OcHOBHOe cofiep:kaHne

OcHOBHBIE BUBI 1eATeIbHOCTH 00YYaI0IMXCS

Pazgen 1. TeopeTuueckue 0CHOBBI Oprannyeckoi xumuu (3 1)

Tema 1. IIpeamer opranu-
yeckoii xumuu. Teopus
XHMHYECKOI0 CTPOeHHs
OPraHNuYecKHuX coeIMHeHMit

@)

IIpeamet oprannyeckoil Xumuu: e€ BOSHUKHOBE-
HHe, pa3BUTHE Y 3HAYCHHUE B TIOJyYSHHH HOBBIX
BEIECTB U MaTepuaoB. Teopust CTpOeHUs OpraHu-
yeckux coequHenuit A. M. bytieposa, e€ 0ocHOB-
Hble nonoxeHus. CTpyKTypHbIe HOpMYJIbl OpraHu-
YeCKUX BemecTB. ['omMoorns, n3omepust. Xumude-
CKasi CBSA3b B OPTaHMYIECKUX COSIUHEHMIX: KpaTHbIE
CBSI3H, G- U T-CBSI3N.

IIpencraBnenne o KiTacCU(pUKAIMN OPTaHHIECKUX
BelecTB. HoMeHKnaTypa opraHu4eckux coeu-
HEHUH (cucTeMaTH4ecKas) U TpUBHAIbHBIC

PackprIBaTh CMBICT H3y9aeMbIX IOHSTHIA (BBISB-
JISITh UX XapaKTepHbIC NIPU3HAKH), yCTAHABIIH-
BaTh UX B3alMO-CBS3b.

[IpuMeHATH MOJIOKEHUS TEOPUH CTPOEHHS Opra-
HUYeCKUX coeauHeHud A. M. BytiepoBa ais
00BSICHEHHSI 3aBUCHMOCTH CBOHCTB BEIIECTB OT
HX COCTaBa U CTPOEHHUSI.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY IS
COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTO#i, COKpaléHHOit) popmyn opranu-
YECKUX BEILECTB.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

Ha3BaHUs BaXKHEHIINX MPEACTaBUTENEH KI1acCOB
OpraHUYECKUX BEIIECTB.

OmnpenensaTs BUAbI XUMUYECKON CBSI3U (OIUHAP-
HBIE, KpaTHBIE) B OPraHUUECKUX COCTHHEHUSX.

JemMoHcTpanuu

— O3HAKOMJICHHE C 00pa3iaMu OPraHMYeCKUX
BELICCTB U MaTepualaMu Ha UX OCHOBE;
— OIIBITHI I10 NPEBPAIICHHUIO OPTAHUYECKUX Be-
LIECTB [IPH HarpeBaHWU (IUIaBICHUE, OOYTINBa-
HHUE U TOPCHUE).

JlaGopaTopHblii ONBIT
— MOJIEJIMPOBAaHUE MOJIEKYJI OPIraHUYECKHX Be-
IIECTB

PackpbIBaTh poJib OpraHUUECKON XUMUU B XKU3HU
YeJI0BEKa, HILTIOCTPUPOBATH CBA3b C APYTUMU
HayKaMH.

HaGumonaTs 1 OIIUCHIBATH 1€MOHCTPALIOHHBIE
OTIBITHI; IPOBOJUTH U OTUCHIBATH TabopaTop-
HBIE OITBITHI

Pazgen 2. Yraesogopoani (12 4)

Tema 2. IIpegenbHble yrie-
BOIOPOABI — ajaKaHbl (2 1)

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUH
psa. MeTaH u 3TaH — MpOCTeHIIe IpeICTaBUTEe-
JIM QJTKaHOB: (PU3UYECKIE M XHUMUIECKUE CBOWCTBA
(peakuuu 3aMeleHus] ¥ TOPEHHs ), HAXOXKACHUE B
npnpone, nonyqel-me u HpI/IMeHeHI/Ie

PackpsIBaTh CMBICT U3y9aeMbIX TOHSITHH (BBISB-

JISTh UX XapaKTepHbIC TPU3HAKH), YCTaHABIHU-
BaTh MX B3aMMO-CBSI3b, HCIIOJIb30BaTh COOTBET-
CTBYIOIIME MTOHATHS IIPU ONUCAHUM COCTAaBA,
CTPOEHUSI U TIPEBpAIEHUI OPraHUYECKUX CO-
eIMHEHUH.

Hcnons3oBaTh XUMHUYCECKYIO CUMBOJIUKY IJIA




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

COCTABJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpAIIEHHOIT) (OPMYIT OpraHu-
YECKUX BEIECTB.

YcraHaBIMBaTh NPUHAUISKHOCTD BEIIECTB K
ompeenéHHOMY KJIacCy yrieBOAOPOJIOB II0 CO-
CTaBy M CTPOCHHIO, HA3BIBATh UX II0 CHCTEMa-
THUYECKOW HOMEHKJIaType; MPUBOANUTH TPHBHU-
AJIbHBIC

Tema 3. HenpeneabHblie
YIJ1€BOAOPOAbI: ATKEHbBI,
aJIKaueHbl, AJIKUHBI (6 1)

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH
psiA. DTHIEH U NPONMIEH — MPOCTEHIIINE TIpe-
CTaBUTEIH JKCHOB: (PU3UUCCKHE U XUMUYECKUE
CBOICTBa (peakluy rUAPUPOBAHUS, FAIOTEHUPO-
BaHUsl, TUAPATALMN, OKUCIICHUS U TIOJIMMEepH3a-
LUH), IOJyYSHHE U IPUMEHEHUE.

Anxanuensl. Byranuen-1,3 u metunOyraaneH-
1,3: cTpoeHue, BayKHEHIINE XUMUYECKHE CBOM-
cTBa (peaknus nmonmumepusanun). [loryuenne
CHHTETHYECKOTO KaydyKa H PE3HHBI.

AJIKMHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TO-
MOJIOTHYECKUH psill. AUETHIIEH — MPOCTEHIINI
MPE/ICTABUTEIh AJIKHHOB: COCTaB, CTPOCHHE, (H-
3MYECKHEe U XUMHUYECKHE CBOICTBA (peakLuy I'uj-

Ha3BaHHS OT/IEIbHBIX PEICTABUTEEH YIIIEBO-
JIOPOJIOB.

Ornpenensath BUIbI XUMAYECKOM CBSI3U B MOJICKY-
JIaxX YTJICBOJOPOJIOB; XapaKTepU30BaTh 3aBHCH-
MOCTh PEaKIIMOHHOMN CITOCOOHOCTH YTIICBOIO-
POJIOB OT KPATHOCTH KOBAJICHTHOU CBSI3H.

XapakTepu30BaTh COCTaB, CTPOEHHUE, IIPHUMEHE-
HHe, QU3NYECKUe i XUMHIECKHE CBOWCTBA,
Ba)KHEHIIIHE CIIOCOOBI MOy IeHHsT TUITHIHBIX
Mpe/ICTABUTEIICH Pa3INYHbIX KJIACCOB YTIIEBO-
JOpOIOB (MeTaHa, ITaHa, ITUIICHA, AlleTHIICHA,
Oyraauena-1,3, 6ensona).

BBISBIISATE TEHETUUECKYIO CBSI3b MEXKIY YIJIEBO-
JIOpO/IaMU U MOATBEPKAATh €€ HATMUUE YPaB-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

PHPOBaHUs, TaJOTeHUPOBAHNS, THAPATaLlUH, TO-
PEHUs), MOTydIeHHEe U IPIMECHEHNE

HEHMSIMHU COOTBETCTBYIOIIMX XUMHYECKUX pe-
AKLUH ¢ MCIIOJIb30BaHUEM CTPYKTYPHBIX (Hop-
MyIL

XapakTepu30BaTh HCTOYHHUKH YTIIEBOZOPOIHOTO
CBIpBs (He(Th, IPUPOTHEIN ra3, Yyroib), CIIOCO-
ObI X repepaboTKH ¥ MPAKTHIECKOe IPHMEHe-
HHE ITOJIy9aeMBIX IPOIYKTOB.

Tema 4. ApomaTnyeckue
YIJ1€eBOA0pPOabI (2 )

Apensl. beHzon: coctas, cTpoeHUE, GU3NUECKHE 1
XHMHYECKHE CBOMCTBA (peaKIny raJoreHnpoBa-
HUS ¥ HUTPOBAHM ), TIOJyYeHUE U IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, ghuzuueckue u Xumu-
yeckue c60LCMea (peakyuu 2an02eHUpoSaHus u
HUMPOBAHUS), nonyueHue u npumenerue. Tok-
CHUYHOCTb apeHOB. ['eHeTH4ecKas CBsI3b yIJIEeBO-
JIOPOJIOB, IIPUHAUIEKAIINX K PA3IMYHBIM KJIac-
cam

Tema 5. Ilpupoansie uc-
TOYHHUKH YIJIEBOJOPO/0OB U
HX nepepadoTka (2 1)

TIpupo iHbIe HCTOYHHUKH YTIIEBOIOPO0B. [Ipu-
POJIHEI ra3 1 nonyTHbIe HedTsHbIe ra3bl. HedTsb
u e€ npoucxoxenue. CrocoOsr mepepadboTku
He()TH: eperoHKa, KPEKHHT (TEPMUYECKHIA, KaTa-

Vcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METOBI
MO3HaHUS — IPOBEACHUE, HAOIIOICHNE H OTIH-
CaHMEe XUMHUYECKOTO SKCIIEPUMEHTa (JTabopa-
TOPHBIE U TIPAKTHIECKUE PAOOTHI).

CnenoBath npaBuiIam 0e30macHoil paGoTh B J1a-
6opaTopHH MPH KCIOJIB30BAHUN XUMHYECKOI
MOCY/IbI ¥ 000PYIOBaHUS, a TAKXKE TPaBUIIaM
oOparleHus ¢ BEIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSMU IO BHITIOJTHEHUIO JTaG0PaTOPHBIX
OITBITOB M NIPAKTHYECKHX PAbOT MO MOJIYYCHUIO
U U3YYECHHIO OPTaHHYECKHX BEIIECTB.

IIpencTaBisTh pe3yibTaThl IKCIIEpUMEHTa B (op-
Me 3aIiCH YPaBHEHHI COOTBETCTBYIOIINX pe-
aKIMH U JIeJIaTh BHIBOABI HA MX OCHOBE.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

JUTUYECKUH), muponu3. [IpoayKTsl mepepaboTKi
He()TH, UX IPIMEHEHHE B TIPOMBIIUICHHOCTH U B

ObITy. KaMeHHBII Yok ¥ IPOIYKTHI €ro mepepa-
0O0TKH

JleMoHcTpauus
— xosutekun «Hed1b» 1 «YTompy.
JlaGopaTopHbie ONBITHI
— O3HaKOMJICHHE C 00pa3laMu IIacTMacc, Kay-
YyKOB U PE3UHBI;
— MOJISTIPOBAHUE MOJIEKYJI YTIEBOJOPOIOB H
TaJIOT€HONIPOU3BOTHBIX.

ITpoBOAUTE BEYHUCIEHUS [0 YPAaBHEHUIO XUMHUE-
CKOH peakiui.

CaMOCTOSTENbHO MITAHUPOBATH U OCYLIECTBIATH
CBOIO [T03HABATEIBHYIO JESITEIbHOCTD; IPUHU-
MaTh aKTHBHOE y4acTHe B IPYIIIOBOH yueOHOM
JIeSITeTIbHOCTU

IIpakTH4yeckas padoTa
Ne 1. IlonyueHue 3TuiIeHa U U3yUEHHE €TO
CBOMCTB.

Boruucienus

— 10 ypaBHEHUIO XUMHIECKOH peaknuu (Macchl,
00Bb&Ma, KOTMYECTBA HCXOJHOTO BEIIECTBA MIIN
MPOJYKTa PEAKIHH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOI'O U3 UCXOJHBIX BECIICCTB UJIH
IPOJIYKTOB PEAKIIIN)




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

Pa3nen 3. Kuciiopoacoaep:xaniue opranuueckue coequenus (12 u)

Tema 6. Cnuptbl. ®eHoJ
(KR

IIpenenbHble OHOATOMHBIE CIUPTHL. MeTanon u
STAHOJI: CTPOCHUE, HU3NIECKUE U XUMUIECKUE
CBOWCTBA (pEaKIMU ¢ aKTHBHBIMH MCTAJUIAMH,
TaJlOTeHOBOIOPOIaMH, TOPCHHUE), IPHUMEHEHUE.
Bonoponnas csi3b. [leiicTBue MeTaHoa U 5TaHO-
Jla Ha OpTaHU3M YeJIoBeKa.

MHOroaToMHbIE CIIUPTHL. DTUICHTIUKOJb U TITH-
LEpUH: CTPOCHNE, PH3MIECKUE U XUMHIECCKIE
CBO¥CTBA (B3aUMO/ICHCTBHE CO MICTOYHBIMU Me-
TaJTaMH, Ka4eCTBEHHAsI PeaKlis Ha MHOTOATOM-
HBIE CITUPTHI).

PackppIBaTh CMBICT H3y4aeMBIX TOHATHH (BBISIB-
JSITh UX XapaKTepHBIC TIPH3HAKH), yCTaHABIIH-
BaTh UX B3aMO-CBS3b, HCIIOJIb30BaTh COOTBET-
CTBYIOIIUE ITOHATHS IIPU ONUCAHUM COCTABa,
CTPOCHUS U IIPEBPAILCHUI OPraHUYECKHUX CO-
eIMHEHUH.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIs
COCTaBJICHUS] MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpAIIEHHOIT) GOPMYIT OpraHu-
YECKUX BEIIECTB.

JleiicTBue Ha opraHu3M uenoBeka. [IpumeHenue
[JIMIEPUHA U STHIICHTJIUKOJIS.

®enon. CTpoeHHEe MOJICKYIIBI, (GPU3UIECKHIE U
XMMHYECKUe CBOWCTBA (peHoNa. TOKCHIHOCTh
(enoma. [Ipumenenue dpeHomna

Tema 7. Aabaeruabl. Kap-
0oHOBBIE KHCJIOTHI. Cl107K-
Hble 3¢upsbI (7 4)

AJbleruasl u kemonwvl. DopManberus, aueTaib-
JeTH]: CTPOeHHUE, prU3NUecKrue U XUMHYESCKUE
CBOWCTBA (peaKkLMy OKUCIICHUS U BOCCTAHOBIIE-

YcTaHaBnMBaTh MPUHAIICKHOCTD BEIIECTB K
onpeneN€HHOMY KJIacCy MO COCTaBY U CTpOE-
HUIO, Ha3bIBATh MX I10 CUCTEMATHYECKOM HO-
MEHKJIAType; IPUBOJUTH TPUBUATBHBIC HA3Ba-
HUSL OT/ICNTBHBIX TPECTABUTENeH KHCIOPOICO-
JepIKaIiX COSTUHEHUI.

XapakTepu30BaTh COCTaB, CTPOSHHUE, IIPHUMEHE-
HHe, PU3MYECKHEe U XHMHUYCCKHIE CBOICTBA,
BaKHEHIIIHME CIOCOOBI MTOTYYEHHsT TUTTHIHBIX




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

HUSI, KAUECTBEHHBIE PEAKLIUH), TOJIyYCHUE U TIPH-
MEHEHHE.

Ayemon: cmpoenue, Qpuzuyeckue u xumuieckue
cgolicmea (peakyuu OKUCIEHUS U B0CCMAHOGIe-
HUs), noryueHue u npuMeHeHue.

npeacTaBUTeNeil Pa3IMYHBIX KJIACCOB KHCIIO-
poicOoIepIKAIUX COeIMHEHNH (MeTaHoa, 3Ta-
HOJIa, TIHLEepUHa, GpeHomna, popManbaeruia,
aleTaNbJerua, YKCyCHOM KUCIIOTHI, TIIIOKO3bI,
KpaxMalia, [IeJUTI0N03b]); BEISIBISITh TeHETHYe-
CKYIO CBSI3b MEXXIY HUMH U ITOJTBEPIKIATH €€
HaJIM4YHe YPaBHEHUSIMU COOTBETCTBYIOLIHX XHU-
MHYECKUX PEaKIMH C HCIOJIb30BAaHUEM CTPYK-
TYpPHBIX GOPMYIL.

OmnuchIBaTh COCTAB, XUMHYECKOE CTPOCHUE
NPUMEHEHHE KUPOB, XapaKTepU30BaTh UX 3Ha-
YeHHE IS )KU3HEIEATEIbHOCTH OPraHU3MOB.

Oco3HaBaTh ONMACHOCTH BO3/ICHCTBHS HA )KUBbIC
OpraHN3MBbI ONPEACNEHHBIX OPraHHYECKUX Be-
IIECTB M MOSICHATH Ha IPUMEpax CIoCOObI
YMEHBLICHHS M TIPEJOTBPALEHHs] HX BPEIHOTO
BO3/ICICTBHUSI Ha OPTaHU3M YeJIOBEKa.

OHOOCHOBHBIE IIpe/ieNIbHbIE KapOOHOBBIE KUCIIO-
Tel. MypaBbUHAs M YKCYCHAsI KHCIIOTBI: CTPOCHUE,
(usnyecKre 1 XUMUYECKHe CBOMCTBA (CBOWCTBA,
ob1iue Uisl Kilacca KUCIIOT, peakius dTepuduka-
1IU1), NOTy4yeHue 1 npuMeHeHne. CTeapuHoBas U

Hcnonp30BaTh €CTECTBEHHO-HAYIHBIE METO B
MO3HAHUSI — MPOBE/ICHUE, HAOIIOJeH e 1 OITH-
CaHHe XUMUYECKOT0 AKCIIepUMeHTa (J1abopa-
TOPHBIE U TIPAKTHIECKUE PabOTHI).

CrenoBaTh mpaBuiiaM 0e30TacHOM paboTHI B Ja-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

OJIEMHOBAsI KHCJIOTHI KaK MPEICTaBUTEIN BBICIIUX
KapOOHOBBIX KUCIIOT. MbITa KaK COJIM BBICIITHX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ICHCTBHE.
CiosxHbIe 3(UPHI KaK IPOU3BOIHEIC
Kap-00-HO-BBIX KUCIOT. [ MAPOIIN3 CITOKHBIX
a¢upos. XKupsl. 'maponus xupos. [Ipumenenune
JKUpOB. buonoruueckas posb )KUpoB

Tema 8. YrieBoabl (2 4)

YTeBoabl: cOCTaB, KIACCU(HUKAINS YTIEBOIOB
(MoHO-, U~ 1 onKcaxapusl). ['moko3a — mpo-
CTEUIINIT MOHOCAXapH: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, pr3NUecKue N XMMHYECKIe CBOHCTBa
(B3anmopeiicTBre ¢ rugpoxcunoM mMemu(ll),
OKHCIICHHE aMMHa4YHBIM PacTBOPOM OKCHJIAa cepe-
opa(I), BoccraHoBNCHUE, OPOKECHUE

60paTopHH MPH HCIOIB30BAHUH XUMHYECKOI
MOCYZBI K 000PYIOBAHHS, a TAKXKE IPABUIIAM
00paIeHus ¢ BEIECTBAMH B COOTBETCTBHU C
HMHCTPYKIUSIMH BBIIOJTHEHHS J1a00paTOPHBIX
OIIBITOB M NIPAKTHYECKUX PAOOT MO MOTYYECHHUIO
U U3YYEHUIO OPTaHUYECKUX BEIIECTB

[IpencTaBisaTh pe3ynbTaThl SKCIIEpUMEHTa B op-
M€ 3allUCH YpaBHEHUH COOTBETCTBYIOLIUX pe-
aKIMi U JIeNaTh BEIBOIBI HA X OCHOBE.

[TpoBOIUTE BEMMHUCICHNUS IO YPAaBHEHHUIO XMMHIUE-
CKOH peakiui.

CaMOCTOSITENBHO ITAHUPOBATH U OCYIIECTBIATH
CBOIO [I03HABATENbHYIO JAEATEIbHOCTD; IPUHU-
MaTh aKTHBHOE y4acTHe B IPYIIIOBOH yueOHO
JIeSITeTTbHOCTH

TITIOKO3bI), HAX0K/IEHHE B TIPUPOJIE, IPUMEHEHHE,
6uonoruueckas poib. Oorocunres. Dpykros3a Kak
H30MEp TITFOKO3BI.

Caxaposza — npedcmagumeinb OUcaxapuoos, euo-
PONU3, HAXOJICOEHUEe 8 NPUPOOE U NPUMEHEHULE.
Kpaxmai u 1estonosa Kak IpHpPOAHBIE MONTUMe-
pbl. CTpoeHune Kpaxmaia u Hesuiono3sl. duznye-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

CKH€ M XUMHUYECKHe CBOMCTBA Kpaxmaia (THIpo-
13, KAYeCTBEHHAS PEaKIUs C HOJIO0M)

JlaGopaTopHbie ONBITHI
— TOpEHHE CIIUPTOB;
— okucieHue stanoia okcugom Meau(1l);
— B3aMMO/IEHCTBHE IIMLEPHHA C THIPOKCUIOM
meau(Il);
— OKHUCJICHHE aJbJCTHI0B aMMHAYHBIM PacTBO-
pom okcuna cepedpa(l) u ruapoxcumom meau(1l);
— B3aMMOJEICTBHE KpaxMana ¢ HOJIOM.
IIpakTH4yeckas padora
Ne 2. CpoiicTBa pacTBOpa yKCyCHOM KUCIIOTHI.
Boruncienus
— 10 ypaBHEHUIO XUMHYECKOI peakuny (Macchl,
00b&Ma, KOTMIECTBA HCXOJHOTO BEIIECTBA MITH
MPOJYKTa PEAKIIH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOIHBIX BEIECTB WM
MPOJYKTOB PEaKIINH)

Pa3znen 4. A3oTcoaep:kaiime oprannyeckune coexnnenus (3 1)

Tema 9. AMMHBI. AMUHO-

Amunol. Memunamun u anunun: cocmases, cmpoe-

PaCKpblBaTb CMBICJT U3Yy4aCMBbIX MTOHATHI (BLIS{B—




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

KuciaoThl. beaku (3 1)

Hue, pusuyecKue u Xumuieckue ceoticmea (2ope-
Hue, 83aumooelicmaue ¢ 60001 U KUCTOMAMU,).
AMMHOKHCIIOTHI KaK aM(OTEepHBIE OPraHUIECKUe
coenuHeHns. Ou3nueckue ¥ XMMHYECKHE CBOH-
CTBa aMMHOKHUCIIOT (Ha mpuMepe rimnuHa). buo-
JIOTUYEeCcKOe 3HaYeHHe aMHHOKUCIOT. [lenTnael.
Benky kak prpoIHBIE BEICOKOMOJIEKYIISIPHBIE
coenuHeHus. [lepBuyHas, BTOpHYHast U TPETHY-
Hasl CTPYKTypa 0enkoB. XMMHUYECKHE CBOHCTBA
0EeNKOB: THAPOIIN3, AEHATYpAIHUs, KaueCTBEHHbIE
peakuuy Ha OeNKu.

JleMoncTpauuu
— JleHaTypauus OEJIKOB ITPU HarPEBaHUM;
— IIBETHBIE PEAKIMU OEIIKOB.

JSITh MX XapaKTepHbIC TIPH3HAKH), YCTAHABIIH-
BaTh MX B3aHMO-CBSI3b, HCIIOIb30BATh COOTBET-
CTBYIOLIHE

MOHSTHS TP ONTMCAHUH COCTaBa, CTPOCHHS
HpeBpanieHHi OPraHMYECKUX COSANHEHHH.

Vcronp30BaTh XUMHIECKYIO CHMBOJIHKY IJIS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHOIT) popmy opraHu-
YECKHX BEIECTB.

OnpenernsiTs MPUHAIEKHOCTH BEIIECTB K OMpe/Ie-
JEHHOMY KJIACCY TI0 COCTaBY M CTPOEHHIO, HAa3bIBAThH
UX 10 CHCTEMATHIECKO HOMEHKIIATYPe; IPUBO-
JINTh TPUBUAIIbHBIE HA3BAHHS OT/IEIBHBIX MPEJICTa-
BUTEINEH.

XapakTepu30oBaTh COCTaB, CTPOSHUE, TIPUMEHE-
HHe, QU3NYECKUe 1 XUMHYIECKHe CBOWCTBA,
Ba)KHEHIIIHE CIIOCOOBI MOy IeH s TUITHIHBIX
MpeICTaBUTEIIel a30TCOAEPKAINX COSTUHEHHMH
(rmunuHa ¥ OeNKOB).

[TosicHSITH Ha IpUMeEpax 3HaYCHHE OCIIKOB IS
OpTaHM3Ma YeNIOBeKa.
Hcnionp30BaTh €CTECTBEHHO-HAYIHBIE METOIBI




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

MO3HAHUSI — HAOJII01aTh U OMHCHIBATH JEMOH-
CTPAllMOHHBIN SKCIICPUMEHT.

CaMOoCTOSATENbHO IIAHUPOBATh ¥ OCYLIECTBILATh
CBOIO [103HABATENIBHYIO JIEATEIbHOCTD; IPUHUMATh
aKTHBHOE YJacTHe B TPYIIIOBON yueOHOH nes-
TENBHOCTH

Pa3ne. 5. BoicokoMosiekyasipHble coeMHeHUsI (2 1)

Tema 10. IlnacTmaccsl.
Kayuyxu. BosiokHa (2 4)

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOJIEKYJISIP-
HBIX COCAMHEHHH: MOHOMED, TIOJIUMED, CTPYKTYP-
HOE 3BEHO, CTEIIeHb MONIMMEPU3AIINH, CPEIHSSA
MoJieKyJIsipHast Macca. OCHOBHBIE METO/IbI CHHTE-
32 BEICOKOMOJIEKYJISIPHBIX COCANHEHNH — TOJIH-
MepHU3aLys U MOJTUKOHICHCAIIHS.
ITnacmmaccel (noausMULEH, NOIUNPONUNEH, HO-
JMUBUHUNXTOPUO, noucmupon). Hamypanvhwiii u
cunmemuyeckue Kayyyku (6ymaouenoaulii, xio-
PONPeHosblll U U30NPeHo8blll). Bonokna: namy-
panvHble (XA0NOK, wepcmy, WENK), UCKyCCmeeH-
Hble (ayemamHoe 6010KHO, 8UCKO3a), CUHMEMU-
yeckue (KANpoH u 1a6cam).

JleMoncTpauus
— O3HAKOMJICHHE ¢ 00pa3IaMu MPUPOAHBIX U

BrnageTrs M3y4aeMbIMH XUMUYECKHMY MOHSITHSIMU:
PacKpbIBaTh CMBICI H3y4aeMbIX MTOHATHH 1
NPUMEHSTH 9TU MOHATHS NPU OIIMCAHUU COCTa-
Ba U CTPOCHHMS BBICOKOMOJICKYJISIPHBIX OpTraHu-
YECKHX BEIIECTB, VISl OOBSICHEHNS OTACIBHBIX
(hakTOB U SBICHUI.

Vcnonb30BaTh XUMHYECKYIO CUMBOJIUKY IS
COCTaBJICHHUS CTPYKTYPHBIX (pOpMyIT BEIIECTB U
YpaBHEHHUI peakuunii HoIuMepU3alyH 1 Moju-
KOH/ICHCAlINH




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

HCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, KAY1YKOB

11 KITACC. OBIIAS 1 HEOPTAHNYECKASA XUMUA

1 4 B Hezemto, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpEMS

IIpumepHbIe Tembl, pac-
KpbIBaloOLUe TaHHBIH pa3-
JeJ1 IPOrpamMMbl, H KOJIH-
YeCTBO 4aCOB, 0TBOJHMOE

HA UX U3y4YeHHe

OcHoBHOe coep:kaHue

OcHOBHBIE BUABI 1eATEIbHOCTH 00yYAIOLINXCS

Pazgen 1. TeopeTuueckue ocHOBbI XumMuu (12 1)

Tema 1. CTpoenne aToMo0B.
Ilepuoauyeckuii 3aKoH U
Ilepuonnueckas cucrema
XHMUYeCKHX dieMeHToB /I,
U. Menpeseena (3 u)

XuMudeckuii aeMeHT. AToM. Sapo aroma, u3o-

TOTIBL. DJIEKTPOHHAS 000JI0YKa. DHEPTeTHYECKIE

YPOBHH, OAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-,

d-anemenTbl. OCOOEHHOCTH PACIIPENEIIEHUS DIIEK-
TPOHOB 110 OPOUTANIAM B aTOMaX AJIEMEHTOB Tep-

BBIX YETBIPEX TIEPUOIOB. DIECKTPOHHAS KOHPHTY-
patus aToMOB.

PackpbIBaTh CMBICI H3y9aeMbIX MOHATHH (BBISB-
JSTH UX XapaKTepHbIC IPU3HAKH), YCTAaHABIH-
BaTh UX B3aMMOCBSI3b.

PackpbIBaTh CMBICI TIepuoIuuecKkoro 3akona /1.
. MenneneeBa u IEMOHCTPUPOBATH €TI0 CH-
CTEMaTH3UPYIOLLYIO, OOBSICHUTEIBHYIO H IIPO-
THOCTHYECKYIO (DYHKITHH.




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Ilepnonuueckuii 3akoH u Ilepuonuueckas cucre-
Ma xumudeckux snemenToB J[. . Mennaeneena.
Cs3b nepuoaudeckoro 3akona u Ilepuoauye-
CKOH cHCTEeMBI XUMUYECKHX 1eMeHToB J1. 1.
Menene-eBa ¢ COBpeMEHHOM Teopueil cTpoeHus
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBONCTB
XHUMUYECKUX 3JIEMEHTOB H 00pa3yeMbIX UMH IPO-
CTBIX H CJIO’KHBIX BEIECTB O TPYIIIaM U IEePHO-
JIaM.

XapaKkTepu3oBaTh MEKTPOHHOE CTPOESHHE aTOMOB
XHUMHYECKUX 3JIEMEHTOB 1—4 mepHroIoB, uc-
TOJIB3YSI IOHATHUSI «S-, P-, 0-3JEKTPOHHBIE OpOH-
TaJIn», «IHEPreTUUECKUE YPOBHI.

OOBCHITH 3aKOHOMEPHOCTH U3MEHe-

HUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX CO-
eAMHEHUi! 1o nepuojam u rpynmnam Ilepuoau-
YeCKOW CUCTEMBI XUMUYECKUX 311eMeHToB 1. U.
MenpeneeBa

3HayeHue NepHOANYECKOro 3aKOHa B Pa3BUTUU
HayKU.

JleMoHCTpanuu
Buner Tabmun «Ileprognueckast cucteMa XHUMH-
gecknx dnemenToB [1. V1. MenneneeBa»

Tema 2. CTpoenne Bele-
crBa. MHoroo6pa3ue Be-
mecTB (4 4)

Crpoenue BeniecTBa. XUMUYECKast CBsA3b. BuIIbI
XUMHUYECKON CBSI3U (KOBAJICHTHASI HEMOJISIPHAS U
NOJISIpHAsS, HOHHAsI, MEeTaJUTHYecKas ). MexaHH3Mbl
00pa30oBaHMs KOBAJICHTHOW XUMUYECKOH CBSI3U
(0OMeHHBII 1 JOHOPHO-aKIeNTOPHEIN ). Bomo-
pOIHast CBsI3b. BaneHTHOCTH. DIeKTpoOoTpHUIIa-
TeNbHOCTh. CTeneHb OKHUCIeHUs. VIOHBI: KaTHOHBI

PackpbIBaTh CMBICIT U3y4aeMBIX TOHATHH (BBIIE-
JISITh UX XapaKTEePHbIE MPU3HAKU) U TPUMEHSITh
9TH MOHATHS IPH ONIMCAHUU COCTaBa U CTPOE-
HUS BEILECTB, UL OOBSICHEHHS OTIEIbHBIX
(axToB M SIBICHUI.

Onpenensats BUIbl XAMUIECKOH CBSA3U (KOBa-
JIGHTHOM, HIOHHOM, METAJJTNYECKOM, BOJOPOI-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

U aHHOHBI.
BemectBa MoNeKyIIpHOTO ¥ HEMOJIEKYIISIPHOTO

CTpPOCHMUA. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTRA.

Turel KpUCTAIUINYECKUX PEIIETOK U CBOUCTBA
BEIECTB.

Ilonsarue o gucnepcHbIX cucreMax. McTuHHBIE U
KOJUIOMIHBIE pacTBOPHL. MaccoBast oISt Bellie-
CTBa B PacTBOPE.

Krnaccudukanus HeopraHHYecKUX COCANHEHUH.
Homenxknarypa Heoprannueckux Bemiects. I ene-
THYECKasl CBSI3b HEOPTaHUIECKHUX BEIECTB, IIPH-
HaJUIeXKaIIHUX K Pa3IMYHbIM Klaccam

HOM) B COCMHEHUSAX; THIT KPUCTAJUTHUECKON
PEuIETKH KOHKPETHOTO BEIIECTBA.
OnpenensaTts BaJEHTHOCTb U CTENIEHb OKUCICHUS
XUMUUYECKUX 3JIEMEHTOB B COCAMHEHUAX Pa3-
JIMYHOTO COCTAaBa.
IIpoBOAUTE BBIYUCICHHUS C UCIIOJIB30BAHUEM IIO-
HSTHS «MaccoBast JIOJIS BEIIECTBA B PaCTBOPE

Tema 3. Xumuueckue pe-
akuu (5 4)

Xummaeckas peakius. Kiaccnpukanus xummude-
CKHX peakIiil B HEOPraHN4ecKOW U OpraHuye-
CKO¥ XMMHH. 3aKOH COXPAaHEHHSI MAacCHI BEIIECTB;
3aKOH COXPaHEHUS U NPEBPaIleHHs SHEPTrUuy Ipu
XUMHUYECKUX PCAKIUAX.

CKOpOCTb peakiiny, €€ 3aBUCUMOCTD OT Pa3iiny-
HbIX (hakTopoB. OOpaTHMBbIe peakiyu. XuMude-
ckoe paBHOBecue. PakTOPbI, BIUAIOLINE HA CO-
CTOSIHME XUMHUYECKoro pasHoBecus. [Tpunnun Jle
[arenpe.

OOBSACHATH 3aBHCUMOCTD CKOPOCTH XUMHUYECKOH
peaKunK OT Pa3IMYHBIX (PaKTOPOB.
OnpenesnsaTh XapakTep CMEIICHUs XH-MUYECKOT0
paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETr0 BO3-
nevictBud (npunuun Jle Hlarense).
CoCTaBNIATh YpaBHEHUS peaKUUil pa3nu4HbIX
THIIOB, ITOJIHBIC U COKpaIJ.léHHbIe NOHHBIC YypaB-
HCHUA peaKum‘/'I, y4uuTbIBas yCJIOBUSA, IIPU KOTO-
PBIX 3TH PEAKIUU UIYT 10 KOHIA.
ITonTBepKAATh CYIIECTBOBAaHHE FEHETHYECKON




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

DnexTponuTHyeckas aucconuanys. CUIbHbIE U
ciabple AeKTponuThl. Cpeaa BOJHBIX pacTBOPOB
BCIIICCTB: KUCIasl, HeWTpanbHasi, meixouHas. /1o-
Hamue 0 6000pooHoM nokasamene (pH) pacmeo-
pa. Peakuuu HOHHOTO 00MeHa. [ udpoaus opeanu-
YeCKUX U HeOP2AHUYECKUX BeUjecm.
OKHCITUTENFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
THousimue 06 21exmponuse pacniagos u pacmeo-
pos coaetl. [lpumenenue 21eKkmpoau3a.

CBSI3U MEXIY HEOpPraHHIECKHMH BEIECTBAMH C
TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XH-
MUYECKHX peaKiui.

IMpoBouTh, HAOMIOAATH U ONUCHIBATH XUMHYE-
CKHI 5KCIIEPUMEHT: 110 ONIPEAEIEHNIO CPEIbI
BOJIHBIX PACTBOPOB BELIECTB, BBIABICHUIO YCIIO-
BHH MPOTEKAHUS peaKkUnii HOHHOTO OOMEHa,
W3Y9IEHHIO BIMSHUS PAa3INYHBIX (PAKTOPOB HA
CKOPOCTb PEaKIMH.

JleMoHCTpanuu

— MOJIENHM KPUCTAUINYECKUX PEIIETOK;
— pa3yIokKeHUe NMEePOKCUIA BOJIOPOAA B IPUCYT-
CTBHH KaTaln3aTopa.

JlaGopaTopHbie padoThI
— TIPOBEJICHUE PeaKIii HOHHOTO OOMEHa;
— OmpeJieieHne CpeIbl PACTBOPOB BEIIECTB C
IIOMOILBIO YHUBEPCAILHOTO HHAUKATOPA.

IIpakTnyeckas padora
Ne 1. Bnusinue pa3nuyHbix (akTopoB HA CKOPOCTh
XUMHUYECKOW PEeaKInu.

BoruuncieHus

— pacdeTsl ¢ HCIOJIb30BAaHUEM ITOHSATHS «Macco-

CrnenoBaTh MpaBuiaM MOJIb30BAHUS XUMUYECKON
HOCY/IOH M JTaGOpaTOPHBIM 000PYyIOBaHUEM.
[IpencraBisaTh pe3ynbTaThl XUMUYECKOT'O DKCIIe-
puMeHTa B pOpMe 3aIHCH YpaBHEHHUI COOTBET-
CTBYIOIIMX PEAKIMH U 1eTaTh BEIBOJBI HA UX
OCHOBE.

[IpoBOAUTH BEIYUCIIEHUS 110 YPABHEHUSIM XUMHU-
YEeCKUX peakluid, B TOM YUCIIe TEPMOXHMHUYeE-
CKHE pacyEThl




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Bast JIOJIS1 pACTBOPEHHOT'O BEILIECTBAY;
— pacyETHI 10 yPaBHEHHUAM XHMHUIECKHX peak-
U}, B TOM YUCJIe TEPMOXUMHUYECKHE PacUETHI

Pa3znen 2. Heoprannyeckas xumus (16 1)

Tema 4. HemeTasuibl (8 1)

Hewmerannsl. [Tonoxenne nemerannos B Ilepuo-
JIMYECKOM CUCTeMe XUMHUYeCKuX 3nemeHToB [I. U.
MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
dusnyeckue cBoicTBa HEMETAJIOB. AJIIIOTPOINUS
HEeMeTaJUIoB (Ha MpUMepe KHCIOPO/a, Cepbl,
dhocdopa u yraeposa).

PackpbIBaTh cMBICIT H3y4aeMBIX TOHATHH (BBIIE-
JATh UX XapaKTepHbIEC IPH3HAKH) U IPHMEHATh
9TU NOHATHA IPU OMMCAHUU COCTaBa U CTpOe-
HYSI BEILIECTB, 11 O0OBSICHEHUS OTAENbHBIX
(axToOB M SIBICHUIL.

XHUMHYeCcKHe CBOMCTBA BaXKHEHIITNX HEMETAJIIOB
(ramoreHoB, cepkl, a30Ta, pocdopa, yriepoaa u
KPEMHHUS) U UX COCIUHEHUH (OKCUAOB, KUCIOPO-
COJIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHHH).
IIpumeHeHre BaXHEHIINX HEMETAJUIOB U UX CO-
SIMHECHU I

OOBACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB HEMETAJUIOB U UX COEIMHEHHH ¢ yué-
TOM CTPOCHHS UX aTOMOB U IOJIOKCHUA B ITe-
pHOJlquCKOﬁ CHUCTEME XMMHYCCKHUX JJICMCHTOB
. . Menneneena.

XapakTepu30BaTh (OMUCHIBATE) OOIINE XUMUYe-
CKHe CBOWCTBA HEMETAIJIOB, X BaKHEHIIINX CO-
eIMHEHNH, TIOATBEpIKIast 3TO ONHCAHNE TIPIMe-
paMu ypaBHEHUH COOTBETCTBYIOIIUX XHMHUE-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

CKUX PEAKIMH.

XapakTepu30BaTh BIMSIHHE HEMETAIIIOB U HX
COCIMHECHUH Ha JKUBBIC OPraHU3MBl; OIIUCHIBATh
NIPUMEHEHHE B PA3IMYHBIX 00JIACTSIX MpaKTHIe-
CKOM JIeATETIbHOCTH YeNIOBEKa.

PackpbIBaTh CyLIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBHTEIBHBIX PEAKIUI MOCPEICTBOM CO-
CTaBJICHHUS JIEKTPOHHOTO OallaHca 3THX peak-
LU

ITpoBoUTH peakiyy, TOATBEPKAAIOIINE XapaK-
TepHbIE CBOWCTBA N3yIaeMbIX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIYyTEM aHHOHOB, IIPHU-

CYTCTBYIOIIME B BOJHBIX PACTBOPAX.

Haburo1aTh U OTIUCHIBATH JIEMOHCTPAHOHHBIE
OIIBITHI; IPOBOJUTE U OMKCHIBATH XMMHUYECKHUI
9KCIEpUMEHT (J1TaGOpaTOPHBIE U MPAKTUYECKHE
paboThI).

npe}lCTaBHﬂTb pesyanaTbl XHUMHUYECCKOI'O 3KCIIC-
puMeHTa B hopMe 3aIicH ypaBHEHHUH COOTBET-
CTBYIOILMX PeaKIUi 1 JeJaTh BBIBOJBI HAa UX
OCHOBE.

CrenoBaTh paBUiIaM MOJIb30BAHMS XHUMUYECKOM




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

MOCy 101 1 1a00paTOPHBIM 00OPYIOBAHUEM.

ITpoBOIUTH BEIMHCIICHUS IO YPAaBHEHUSIM XUMH-
YECKUX PEaKIUH.

CaMOCTOSTENIBHO ITAHHPOBATE U OCYIIECTBIATH
CBOIO [I03HABATENBHYIO IEATEIBHOCTD; IPHHHU-
MaTbh aKTUBHOE Y4acTHe B IPYINIIOBOH yueOHOI
TeSITETbHOCTH.

Tema 5. Metansl (8 4)

Mertannsl. [Tonoxxenue meramnos B [lepuoaunue-
CKOW CHUCTeMe XMMHYECKHuX 3emeHToB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOH-
HBIX 000J104€K aTOMOB MeTa/LToB. OOIIHe QU3N-
Yyeckue cBorcTBa MeTauioB. CIIaBbl METAJLIOB.
DNEKTPOXUMHYECKHH Psifl HAPSLKEHUN MeTall-
JIOB.

XUMHYECKHE CBOMCTBA BAYKHEHIIINX METAIIIOB
(HaTpuit, Kanui, KaJabLuii,

PackprIBaTh CMBICIT H3y9aeMBIX TIOHATHH (BbIE-
JISITh X XapaKTepHbIe IPH3HAKY) U TIPUMEHSATh
9TH MOHATHS NPH ONIMCAHUU COCTaBa U CTPOE-
HHS BELIECTB, JUIsl 00BSICHEHHS OTEIBHBIX
(axToB M SIBICHUIL.

OOBACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MECHEHHH
CBOICTB 3JIEMEHTOB — METAJUIOB M UX COEAN-
HEHUI ¢ y4€TOM CTPOEHHUS X aTOMOB U IOJIO-
KEHHS

MarHui, aJlOMUHHUMN, IIUHK, XPOM, KeJe30, MEb)
U UX COEIUHEHHUIA.

Oobuime crocoObl MOTYYEHHS METAIIOB

. Meramnyprus. Kopposus memannos. Cnocodul

B [leproanyeckoii cucTeMe XUMHYECKHX dJie-

meHTOB JI. . Menzeneena.
XapakTepnu30BaTh (ONMUCHIBATE) OOIIAE XHMHUYE-

CKHE CBOWCTBA METAJUIOB, X BOYKHEHIIINX CO-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

sawumel om kopposuu. IIpuMeHeHHe METAIIOB B
OBITY U TEXHUKE

JdeMoHcTpauun

— 00pa31bl HEMETAIIOB;
— B3aUMOJIEMCTBHE MENIU C A30THOM KUCIOTOU
Ppa3IMYHON KOHIIEHTpAlUH;
— KOJUIeKIUs «MeTasulbl ¥ CIUIaBbD».

JlaGopaTopHble ONbITHI
— Ka4yeCTBEHHBIC PEaKLUU HAa AaHUOHBI U KaTHOH
aAMMOHWS;
— B3aUMOJEHCTBHE THAPOKCHUIA ATFOMUHUS C
pacTBOpaMu KHUCJIOT U IIENIOYeit;
— Ka4eCTBEHHBIC PEaKINU HA KATHOHBI METaJI-
JIOB.

€IMHEHUI1, HOATBEPKAasi 3TO ONUCAHUE pUMe-
pamu ypaBHEHHI COOTBETCTBYIOLIUX XHUMHUYE-
CKHX peakxiHii; MpUMEeHEeHHE METaJJIOB B pa3-
JINYHBIX 00JTACTAX, a TAKIKE UCIIOJIB30BAHUE HX
JUTSL CO3JIaHUsI COBPEMEHHBIX MaTEpUAIIOB 1
TEXHOJIOTHM.

PackpbIBaTh CyIIHOCTD OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEAKIUi TOCPEICTBOM CO-
CTaBJICHUS JIEKTPOHHOTO OajaHca STHX peak-
U

[IpoBoauTE peakuyy, MOATBEPKAAIOIINE XapaK-
TEpHbIE CBOMCTBA N3y4YaeMbIX BEILECTB; pacIo-
3HABATh OTBITHBIM IMYTEM HOHOB METAJLIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

HaGronath ¥ ONKMCHIBATH JCMOHCTPAIIOHHBIC
OTIBITHL; IPOBOANTH U OMHCHIBATH XUMUYECKUI
SKCTIIEPUMEHT (J1TabopaTopHBIE U MPAKTHICCKUE
paboTer).

IIpakTHyeckue padoThl
Ne 2. PerieHue 3kcriepuMEHTAIbHBIX 3a/1a4 110
Teme «Hemeramiby;
No 3. Perienue sKkcriepuMEHTANILHBIX 33/1a4 110

IIpencTaBisTh pe3yabTaThl XUMUYECKOTO IKC-
HneprMeHTa B hopMe 3aIiCH ypaBHEHHU COOT-
BETCTBYIOILINX PEAKLUi U AenaTh BHIBOABI HA UX
OCHOBE.




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

TeMe «MeTtamb.

Boruncinenus
— pacyéTsl Macchl BellecTBa WM 00bEMa ra3oB
10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MAacce MU
00BEMY 0JTHOTO U3 yYAaCTBYIOLIHMX B PEaKIHN
BEIECTB; Pacu&Thl Macchl (00bEMa, KOINIecTBa
BEII[ECTBA) IIPOIYKTOB PEAKINH, €CIIH OTHO U3
BEII[ECTB NMEET NPHMECH;
— pacuéTsl Macchl (00bEMa, KOTMYECTBA Belle-
CTBa) MPOIYKTA PEAKINH, €CIIH OJHO U3 BEIIECTB
JIaHO B BUJIE PAacTBOPA C OIpeIeNEHHON MacCOBOM
Jloel pacTBOPEHHOTO BEIIECTBA.

CrenoBaTh IpaBuiIaM MOIb30BaHUS XUMUUECKOH
MOCyIOW 1 1a00PaTOPHBIM 000PYIOBAHUEM.

ITpoBOIUTE BEMHCIICHUS 110 YPAaBHEHHUSAM XUMH-
YECKUX PEaKIUH.

CaMOCTOATEEHO [UIAHUPOBATh ¥ OCYIIECTBIIST
CBOIO ITO3HABATEIBHYIO ASSTENIEHOCTh; IPHHAMATh
aKTHBHOE YYacTHE B TPYNIIOBOH y4eOHOH nes-
TEIBHOCTU

Paznen 3. Xumusi ¥ Ku3Hb (4 1)

Tema 6. Xumus u xu3Hb (4

)

Pois xuMun B 00€CIICUEHHH 9KOJIOTHUECKOI,
SHEPTreTHYECKOI 1 MUIIIEBOM 0€30IaCHOCTH, pas-
BUTUU MCAULINHBI. nOHﬂTI/Ie o Hay‘leIX METOAaX
IMO3HAHHUA BCUICCTB U XUMHUUYCCKUX peaKLu/n‘/'I.
[Ipencrapienus 00 0OIIMX HAYYHBIX IPUHIIUNAX
MPOMBIIUICHHOTO MOJMyYeHHs BAXKHEHIITHNX Be-
IIECTB.

PackpbIBaTh pOJIb XHMHU B PEIICHUH YHEPTreTHIe-
CKHX, CBIPHEBBIX U IKOJIOTHYECKUX MPpodIieM
YeJI0BEUEeCTBa, ONMCHIBATH OCHOBHbIE HAIIPaB-
JICHUS pa3BUTUSA XUMUYECKOH HAYKU U TEXHOJIO-
TUH.

[MpumensaTs mpaBuina 6€30MaCHOTO OOpaIIeHHs C
BEIECTBAMH, HCIOJIb3yEeMbIMH B TIOBCEAHEBHOMN




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

JKHU3HU, TIPaBUIIa MOBEICHUS B IIENAX cOepexe-
HUS 3/I0POBbsI U OKPY’KaIOLIEH MPUPOIHON cpe-
NbL;

UenoBek B MUPE BELIECTB U MAaTEPUANIOB: BaXK-
HEWIIe CTPOUTEIbHBIC MaTepHAIIbl, KOHCTPYKIIH-
OHHBIC MaTepHUaJbl, KPACKH, CTEKIIO, KEpaMHKa,
MaTepHabl IS 3JeKTPOHUKH, HAHOMAaTEPHAIbL,
OpraHNYECKHE 1 MUHEPATIbHBIEC YIOOPEHHSI.
XuMUs U 370pOBbE UeIOBEKa: MPaBUiIa UCIOIb-
30BaHMs JICKAPCTBCHHBIX MPENapaToB; MpaBuia
0€30MacHOT0 UCIIOIb30BAHUS NPENapaToB ObITO-
BOM XMMHH B ITOBCEIHEBHOM KH3HHU

TIOHMMATh Bpe]] (ONAacHOCTh) BO3AEHCTBHS Ha
JKUBBIE OPTaHU3MBI ONPE/IeIEHHBIX BEIIECTB,
CMBICTI IIOKA3aTelIs IJIK, TIOSCHATH Ha IPUMepax
CrIOCOOBI YMEHBIICHHS U NPEJOTBPALICHHS UX
BpPEIHOTO BO3/AECHUCTBUS.

AHanu3UpoBaTh U KPUTHYECKH OIICHUBATH HH-
(dopmManuio, CBI3aHHYIO0 C XHMUYECKHMH MPO-
[[ECCaMH ¥ UX BIMSHHEM Ha COCTOSIHUE OKPY-
JKAIOUIEH Cpebl.

Hcnonb30BaTh MOTyYSHHBIE 3HAHUS
U IpeJICTaBleHus 0 cepax NesaTeNnbHOCTH, CBS-
3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTH-
SIMH, KaK OCHOBY JIJIs1 ODHEHTAIIHU B BBIOOpE
cBoeli Oyaymiell mpogecCHOHATBHON e Telb-
HOCTH.

[IpuHUMATh ydacTHe B 00CYKACHUHU MpoliieM
XUMHYECKOI 1 9KOJOTHUECKON HalpaBIeHHO-
CTH, BBICKa3bIBaTh COOCTBEHHYIO MO3HUIIMIO 110
npobiemMe U mpeuiaraTb BO3MOXKHBIE ITyTH €€




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX U3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

pelieHus




Ka.ﬂe}mapno-TeMaaneckoe IJIAHUPOBAHHUE 110 XUMHUH

10 kiace (1 gac)

Pa3gennl riiaBbl
Tema

Jlara

Jdomamnee
3aJaHue

Tema 1. IIpenmer oprannyeckoii xumuu (3 yaca)

1. [Ipenmer opraHnyecKoOd XUMUHU.
2. Perienue 3aa4 Ha HAX0XKICHHUE XUMUYCCKUX (DOpMYII.
3. OcHoBHbIE TIOJIOXKEHUS Teopun cTpoeHust A. M. bytneposa.
Tema 2. Yraesoaopoasbl (12 yacon)
4, [IpenensHbIe YIIeBOAOPOIB.  AJKaHBI.
5. HenpenensHble yrieBogopoasl. AJKEHBI.
6. AJnxanueHoBble yrieBonopoasl. Kayuyku.
7. ATICTHIICHOBBIE YTJICBOIOPOIBI. AJTKUHEI.
8. ApoMaTHuecKHe yriIeBOA0POAbl, WK apEHBbI.




0. TpupoHbIe UCTOYHHKH YTIIEBOJOPOIOB. [IpHPOIHBIN ra3 U MOMyTHbIC HeTSHbIE
rasbl.
10. KaMeHHBIN yross 1 €ro nepepaboTka.
11. Hedtp u cmocoOs1 ee nepepaboTKy.
12. IpoaykTh! epepaboTK Heh)TH, UX MPUMEHEHHUE B MPOMBIILIEHHOCTH U B OBITY.
13. O6o6uIeHre U CHCTEMAaTH3alUs 3HaHKM 00 YIIIeBOI0POIaX.
14, Kontponpnas padora Ne 1 mo Teme «YTICBOIOPOIBI».
15. AHanu3 KOHTPOIEHON paboTHI.
Tema 3. Kuciopoaocoaep:xamue oprannyeckue coeaunenus (12 yacon)
16. OHOATOMHBIE CITUPTHI.
17. MHOTr0aTOMHBIE CITUPTHI.
18. DeHoI.
19. AJbJIET /1Bl U KETOHBI.
20. Kap6oHOBbIE KHUCIIOTHI.
21. Cnoxubie 3pupbl. JKupsbi.




22. VYrnesoasl. Knaccudukanus yriieBogoB: MOHO-IH- M TIOJIUCAXaPHIBI.

23. VYrieBopl. 3HAUEHHE YTIICBOIOB B TEXHUKE, OBITY, HA TPOU3BOJICTBE.

24, Kpaxmait u nesmono3a kak IpUpOIHbIC TOJIUMEPHIL.

25. O06o00mIeHNe U cCUCTEMAaTH3AIHS 3HAHIH 00 KUCIIOPOJOCOIEPIKAIIUX OPTaHUIECKUX
COEIKMHEHUAX.

26. KonTtponbuas padora Ne3,

27. AHanu3 KOHTPOJIBHON paboTHL.

Tema 4. A3oTcoaep:kamue opranuueckue coequnenus (3 yaca)

28. AMUHBI. AHHIHH.
29. AMHHOKHCITOTHI.
30. Benku. TIoHATHE O HYKIEWHOBBIX KUCIIOTaX.
Tema 5. BbicokOMOJIeKYJIIPHbIE cOoeMHeHus (2 1)
31. HVCKyCCTBEHHBIE TTOIAMEPHI.
32. CHHTETHYECKHE [IOJIMMEPBIL.

33-34. | PesepsHoe Bpems — 2 yaca




Ka.ﬂennapno-TeMaaneCKoe IJIAHUPOBAHHE 110 XUMHUH

11 kaace (1 gac)

Pa3nenasl riiaBbl
Tema

Jlara

Jdomamnee
3ajaHue

1. Teopernueckune ocHOBbI xumun (12 )

1. OCHOBHBIE CBEICHHS O CTPOSHHUHU aToMa. BBOJHBIN MHCTPYKTaX MO TEXHUKE Oe3-
OTIACHOCTH.

2. Ilepuoguueckas cucrema xuMudeckux 3ieMeHToB J[. M. Menaeneesa B cBere yue-
HUS O CTPOEHHH aToMa.

3. Cpasaenue [leproandeckoro 3aKkoHa ¥ TEOPUHU XUMHUUECKOTO CTPOCHHUS.

4, Vonnast xumudeckasi CBs3b 1 MOHHbIE KPUCTAIUTMUECKHE PEIIETKH.

5. KoBanenTHas xuMudeckas CBsi3b. ATOMHBIE U MOJIEKYJIIPHBIE KPUCTAJUINYECKHE
peLETKU.

6. Mertannmuueckass XUMHUUECKas! CBSI3b.

7. Bonoponnas xumMudeckas CBs3b.




BanentHocTh. DnekTpooTpunaTensHOCTh. CTENEHb OKUCICHNUS.

9. [Monumeps.
10. JucnepcHble CUCTEMBI.
11. Knaccugukarms HeopraHUdecKux COeTUHEHUT.
12. CKOpoCTb peaknuuny, e€ 3aBUCHMOCTD OT Pa3JIMIHBIX (DaKTOPOB.
Tema 2. Heopranuueckasi xumust (16 )
13. Hemeramnel. ®usndeckue cBOWCTBA HEMETAIIOB. AJUTOTPOTHSI HEMETAJLIOB.
14. XUMHYECKHE CBOMCTBA BaKHENIIIMX HEMETAJUIOB U UX coeuHeHuil. [Ipumenenue.
15. Mertamrer. O0mue pu3nvIeckre CBOHCTBa METAJLIOB.
16. CruiaBbl METaJIJIOB.
17. DNEKTPOXUMHUUECKUNA PSI/T HAMTPSDKEHUH METAIIIOB.
18. XUMHYECKHAE CBOMCTBA BaKHEHUIIINX METAIIOB.
19. OO6mue criocoObl MOTYYSHHs] METAJLIOB.
20. [IpumeHeHne MeTaIOB B OBITY M TEXHUKE.
21. Ne 2. Pemenuie skcriepMMeHTaNIbHBIX 3a7a4 0 Teme «Hemeramisiy.
22. Ne 3. Pemienue skcriepMMEHTaIbHBIX 33/1a4 M0 Teme «MeTaby».




23. [ToBTOpenue n 0000ICHIE H3YUSCHHOTO.

24. KounrpoabHas padora Ne 1 «CtpoeHue BemecTBa. XUMHUUECKas peakLys».

25. AHanu3 KOHTPOJIbLHOM pabOTHI.

26. CriocoOBI 3aIIUTEL OT KOPPO3HH.

27. [IpumMeHeHNE METAIIOB B OBITY M TEXHUKE.

28. Pemenue 3anay.
- pacyémul Maccyl gewecmsa Ui 006véma 2az08 NoO U3ECMHOMY KOIUYECmBY seuje-
cmea, macce unu 00bEMY 00HO20 U3 YHACMEYIOWUX 8 PeaKyul 6euecms, paciémol
Maccol (00béMma, KoIUUecmea eujecmea) npooOyKmos peaxkyuu, eciu 00HO U3 6e-
wecma umeem npuMecu;
— pacuémul maccwl (00véma, Koauuecmsa eewecmsd) npooyKkma peaxkyuu, eciu
00HO U3 Geugecms 0aHo 8 8ude pacmeopa ¢ OnpedeléHHol Maccosoll doell pac-
MBOPEHHO20 Beuyecmaa.

Tema 3. Xumus u xu3ub (4 4)

29. Poub xumun B 00ecTiedeHIN 3KOJIOTHICCKOH, SJHEPTeTUIECKOH U MHUIIEBOH 0e3-
OIAaCHOCTH, Pa3BUTHU METUIIMHEL.

30. HayuHpie METOIbI TIO3HAHUS BEIICCTB U XUMHUYCCKUX PEAKIIUIA.

31. YenoBek B MUPE BEIISCTB U MATEPHUAIOB: BaXKHEHIIINEC CTPOUTEIBHBIC MaTEPHAIBI,

KOHCTPYKIIMOHHBIC MAaT€pHalibl, KPAaCKH, CTCKJIO, KEPAMUKA, MaTECPUAJIBI JJIA DJICK-




TPOHHKH, HAHOMATEePHAaJIbl, OPTaHWIECKUE U MUHEPAIbHBIC YIOOPEHUS.

32. XuMUS U 3II0pOBbE YeNIOBEKa: MpaBUiia UCIOJIb30BaHUS JIEKAPCTBEHHBIX Mpenapa-
TOB; MpaBwjIa OE30MMACHOTO HMCIIOJIH30BAHMUS MPETAapaToB OBITOBONW XUMHH B IIOBCE-
JTHCBHOM JKU3HU.

33-34 PesepBHOE Bpems — 2 vaca
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