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HOSACHUTEJIbHASA 3AIIMCKA

[IporpaMMa 1o XuMHUM Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHuUs
pazpaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
denepaibHOM 00pa3oBaTEIbHON MPOTPAMMBI CPEIHEro OO0IIero oOpa3oBaHUS
(®OIT COO), mnpencraBiaeHHBIX B  DemepadlbHOM  TOCYIapCTBEHHOM
obpazoBarensHOoM cTamapre COO, c¢ yuérom Konnemmmu mnpenomgaBaHus
y4e0HOTO MpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OpTraHM3aIusax Poccuiickoi
@denepauny, peaTM3yOUMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, H
OCHOBHBIX TMOJOXeHU «Crtpareruum pa3BuTusl BocnHuTaHus B Poccuiickoi
®enepaunu Ha nepuon 1o 2025 roxa» (Pacnopsbkenue IIpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKE MPOTPaMMBbI [0 XUMHUH, K OTPEIEICHHUIO
oO1ieli cTpaTeruu 00y4eHus, BOCITUTAHMS U Pa3BUTHS 0OYUaIOIMUXCS CPEICTBAMHA
yaeOHoro npeaMera « Xumus» 1151 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHnentyanbHble mosioxkeHuss OI'OC COO o B3amM000YCIIOBIICHHOCTH IICIIEH,
COJZepKaHusA, pPE3yabTaroB OOydeHHs] W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XuMU4ECKoe obpazoBaHue, MOJTy4aeMoe BBITTYCKHUKaMU
001meo0pa3oBaTebHON OpTaHM3allUN, SBJISETCS HEOTHEMIIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHOY)XUT 3aBEpIIAIONIMM JTallOM peanu3alu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX LIEHHOCTEH, MPHUCYIIMX
LEJIOCTHOM CHCTEME XHMHYECKOTO OOpa30oBaHUs. OJTHU LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB NPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIIEH KyJIbTYpPHI
YEeJIOBEKa, a TaKXKE DKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbI0 W TPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3zoBaHue
oOy4aronmxcsi Ha ypoBHE CpEIHEro 001Iero oopa3oBaHus CpeicTBaMUu yueOHOTO
npenMera «XuMUsS», COJEpPKaHUE U MOCTPOECHUE KOTOPOrO ONIPENETICHbI B
OporpaMMe IO XMMHUU C YYETOM creuu(puKd HayKd XUMUHU, €€ 3Ha4eHUs B
MO3HAHUU TPUPOJBI U B MarepUaIbHOM >KU3HU OOIIECTBA, & TAKXKE C YYETOM
o0IMX 1eNeil M NPUHLMUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE
CHUCTEeMBI cpeaHero oobiero oopaszosanusi B Poccuiickoit depeparyu.

XuMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UrpaeT oCcoOyI0 poJib B
COBPEMEHHOM IUBWIM3ALUHU, B CO3JaHUHU HOBOM 0a3bl MaT€pUATbHOM KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B JOPMHUPOBAHHE PATUOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI U YENOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE NOHUMAaHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKITY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JaCTIMU TPUMEHEHHUS.

TecHo B3auMOAECHCTBYs C IPYTMMU €CTECTBEHHBIMM HAyKaMM, XUMHUS CTala
HEOThEMJIEMON YacThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMbBIM YCJIIOBUEM YCTIEILIHOTO



Tpyda U KU3HU Kaxaoro uieHa ooOmiectBa. CoBpeMEHHas XUMHsS Kak Hayka
CO3MJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HanpaBicHA Ha pPELICHHE
ro0anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTUSI YEIOBEUECTBA — CBIPHEBOM,
DHEPTEeTHYECKOH, TUINEBOM, IKOJIOTHIECKONU 0€30MaCHOCTH B OXPaHbI 3J0POBBS.

B cootBercTBUM ¢ OOIMMHU LENSIMH M NPUHLIMIAMH CPEIHEro OOIIero
oOpa3zoBaHus conepikanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHb
U3YYEHHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO OJTOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM Ui BbIpa0OTKHM MUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEHWIHOTO BKIOYEHUS B JKU3Hb COLMYMA, IPOJOJDKCHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSA3AaHHBIX HETMIOCPEICTBEHHO C XUMUEH.

CoctaBisiomuMu  nipeamMeTa  «XUMUsD»  SIBISIIOTCST  0a30BbIE  KypChl  —
«Oprannueckass xumus» M «OOmIas M HEOPraHWYecKas XUMHs, OCHOBHBIM
KOMIIOHEHTOM COJI€pP KaHUsI KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUWA IO HEOPTAHUYECKON XMMHH (C BKIFOUEHHEM 3HAHWW U3 O0UIel XUMUN) U
OpraHn4eckod XxuMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbI 3HAHUU MPU U3YUYECHUU
npeaMera 00ECHeYyrnBAeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOr000Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Oprannyeckas xumusi» u «OOmas u
HEOpraHuveckas XuUMus» cQOpMHpOBaHAa B Mporpamme Mo XUMHHU Ha OCHOBE
CUCTEMHOTO TMOAXO0Ja K H3YyYEHUI0O Yy4eOHOro wmarepuasa u OoOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  Pa3BUTHEM 3HAaHUW HA  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHM4eCKOM XWMMHH BEILIECTBA
pacCcMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHHUS OPraHUYECKHUX
COCOMHEHUN, a TaKXKe€ Ha YPOBHE CTEPEOXMMHUYECKMX M 3JIEKTPOHHBIX
NpeiCcTaBIeHUN O cTpoeHuu BemiecTB. CBelneHuss 00 HU3y4yaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB J0 CIOKHBIX OMOJOTHYECKU
aKTUBHBIX COEIMHEHHWA. B Kypce OpraHnmyeckod XMMHH IOJYYarOT Pa3BUTHE
c(opMUpOBaHHbIE HA YPOBHE OCHOBHOT'O 00111ero 00pa30BaHusl epBOHAYAILHBI €
MPEICTABJICHUS] O XUMHUYECKOM CBSI3H, KJIaCCU(PUKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOKCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yriiom 3peHuss B npeamere «Xumus» 0a30BOro YpPOBHSA
paccmarpuBaeTCs U3YYEHHbIH Ha YpPOBHE OCHOBHOTO 00mIiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJOTUYECKHE CBEJICHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOydarommMcsl TPEOCTaBIsIETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
NEPHUOIMYECKOTO 3aKOHA C OOIIETCOPETUYECKUX U METOI0JOTUYECKUX MO3UIUH,
rIy0Xe TOHSTh MCTOPUYECKOE HW3MEHEeHHEe (YHKIMHA 3TOro 3akoHa — OT
000011aroIIeH 10 00BICHSIONIECH W MPOTHO3UP YIOIICH.

Ennnas cucrtema 3HaHMM O BOKHEHIINMX BENIECTBAX, X COCTABE, CTPOECHUH,
CBOMCTBAX W MPUMEHEHUH, & TAKXKE O XMMUYECKHX PEAKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEeKaHusd jomnoJHgercs B Kypcax 10 u 11 xmaccos



DIIEMEHTaMH COJCPIKaHUS, HMMCIOIIMMU KyJIbTypOJOTHUCCKUH M TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aWMOCBSI3M XUMHUHU C
IPYyTMMU HayKaMH, PacKpbIBAIOT €€ pojib B MO3HABATEIBHOW M IPaKTHUECKOM
NESTeTbHOCTH YEJNOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K MPOLECCY
TBOpPYECTBA B 00JIACTH TEOPHUH U MPAKTHUESCKUX MPIIOKCHUNA XUMUHU, TIOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaThCA B OOINECTBEHHO M JIMYHOCTHO 3HAUYMMBIX
npobJiemMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh MHPOPMAIHIO H
OpPUMEHATh €€ U1 TIOTIOJNHEHHs] 3HAaHWM, peIICHUS WHTCIUICKTYalbHBIX U
IKCIIEPUMEHTATILHBIX HCCIIEAOBATENbCKUX 3a/1a4. B 11e1oM coneprkanue yueoHOro
npenMmera «XUMHS» ~ JTaHHOTO  YPOBHS  UW3Y4YCHHs OPHEHTUPOBAHO HA
dopmupoBaHue y 00y4arOmUXCs MUPOBO33PEHUECKONW OCHOBBI JJIsi TIOHUMAHUS
dunocopckux uaei, Takux Kak: MarepuaJbHOE €IUHCTBO HEOPTaHMYECKOrO W
OpraHU4YecKoro Mupa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U
CTPOCHUEM, TI03HABAEMOCTh MPUPOJHBIX SBICHUNA MYyTEM OKCIIEPUMEHTa U
pelieHusT TMPOTHBOPEUYMA MEXKIAy HOBBIMH (DakTaMH U  TEOPETHYECKUMU
NPEINOCHUIKaMHU, 0CO3HAHKUE POJIM XUMUH B PEUICHUH SKOJOTUIECKUX MPoOIIeM, a
TaKoke mpoOJieM cOepeKeHUsI YHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JaHNs HOBBIX
TEXHOJIOTUN U MaTepHaoB.

B nmnane pemeHus 3amady  BOCNIUTAHWSA, Pa3BUTUA U COLMAIM3ALUU
OoOy4JalmmMXcs NPHUHATBIE MPOTPaMMOM MO XUMHUHU TOJXOIBI K OIpPEAETICHUIO
COJIEpXaHUA W TOCTPOCHUS TMpEAMeTa TNPEAyCMaTpPUBAIOT (GOopMUpOBaHHE
YHUBEPCAIbHBIX YUE€OHBIX JCUCTBHI, HUMEIONMX 0a30BO€ 3HAYCHUE IS
Pa3IMYHBIX BUJOB JACSTEIbHOCTU: pEIIeHHS MpoOJieM, TOWCKA, aHaIu3a W
00paboTku nHOpMaIUHU, HEOOXO0IUMBIX JIJIsl IPUOOPETEHHS OTIbITA TPAKTUUECKON
U HCCJICOBATENHCKON JEesSTebHOCTH, 3aHUMAIOIIECH BaKHOE MECTO B TMO3HAHHUU
XHMHUH.

B mpakTtuke mnpemnojaBaHMs XHMHUM KaK Ha yYpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk 1 Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHus, IMPU ONPEICTICHUH
COJIepKATEIbHON XapaKTePUCTUKH IIeJel HM3ydeHUs MpeIMeTa HalpaBlICHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (POpMUPOBAHHE OCHOB
XUMHUYECKON HAyKH KakK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKOM
NESITETHHOCTH YEIOBEKa U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJabTypbl. C
METOJUYECKON TOUYKH 3PEHHs] TaKOW TOJXOJl K OINPENETICHUIO IeTield M3ydeHUs
TpeMeTa SIBJIICTCS BIIOJIHE OTIPaBIaHHBIM.

CoryiacHO JTaHHOUM TOYKE 3PEHUS TJIaBHBIMHU IENSIMU WM3Y4YCHHS TpeaMeTa
«Xumus» Ha 6a30BoM ypoHe (10 —11 ki1.) ABsIIOTCS:

e (opmupoBaHHEe CHCTEMBl XHUMHUYECKHMX 3HAHUH KaK BaKHCHIIEH
COCTABJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHS, (yHIAMEHTAILHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TOHWMAaHHE CYIIHOCTH JOCTYITHBIX



000011IeHNT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOpHUEi
UX Pa3BUTHUS U CTAHOBJICHUS;

o (dopMHpOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO1aX MO3HAHUS
BEIIECTB W XUMHUUYECKHX peaKiuil, HEOOXOAMMBIX i HPHOOpETeHUs
YMEHUIl OPUEHTUPOBATHCS B MHUpPE BEIIECTB M XUMHUUYECKHX SIBJICHUH,
UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JAEATEIHbHOCTH, CBS3aHHBIX C HAOJIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO JKCIEPUMEHTa, COOJIOJACHUEM MpaBUil
0e30macHOr0 0OpaIIeHUs C BEIIECTBAMM.

Hapsiny ¢ atumMm, conepkarelpHasi XapakTepUCTUKA IeJIel U 33]a4 U3y4eHHs
npeaMeTa B IporpaMme 1o XMMUU YTOUYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeslHEro odiero oopazosanus. CeroaHs B
OpernojaBaHud XUMUM B OOJbIIeH CcTEeNeHW OTHaéTcsl NpPEaroYTEeHUE
NPAKTUYECKONW KOMIIOHEHTE COJIep>KaHusl OOy4deHHsl, OPUCHTUPOBAHHOW Ha
MOJTOTOBKY BBIITYCKHUKA 001Ie00pa30oBaTeNIbHON OpraHU3aliy, BIAACIOIIET0 HE
HAaO0OpOM 3HaHUil, a (PyHKUMOHAILHOW TI'PaMOTHOCTHIO, TO €CTh CIOCOOaMHU U
YMEHUSIMU aKTUBHOTO TMOJIy4EHUs] 3HAHWUN U NMPUMEHEHHS MX B pealbHOU JKU3HU
JUTA peICHHs IPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 9TUM mNpu HM3y4YeHHH TpeaMeTa «XUMHs» JTOMHUHHUPYIOIIee
3HaY€HUE NPUOOPETAOT TAKUE LU U 33/1a4, KaK:

ananTanusi oOyJarommxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHUE  MHTEIUIEKTYaIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYAHHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO TPAMOTHBIX
pelIeHHi B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBS3AHHBIX C BEIIECTBAMU M UX
NpUMEHEHHEM;

dbopMupoBaHUE y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTEHIINI), MMEIONMX YHHMBEPCATbHOE 3HAYCHUE [JIsI Pa3IMYHBIX BHJIOB
NEeSTEIbHOCTU: PEIIeHUs] MpooJieM, MouckKa, aHam3a U 00paboTKu UHPOpMALIUH,
HEOOXOUMBIX IIJIi TMPUOOPETEHHS OMbBITa JEATEILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B I[IO3HAHUM XHMHUHU, a TaKKe IS OLEHKH C TIO3UIHHA
IKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIIMSHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYyaIbHBIX U TBOPYECKUX
crocoOHOCTel 00yJaroIIMXCsi: CIIOCOOHOCTH CAaMOCTOSI TEILHO MTPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C YKH3HEHHBIMU MTOTPEOHOCTSIMU, UCTIOIH30BATh
COBpPEMEHHbIC HH(DOPMAIIMOHHBIC TEXHOJIOTHHU JIJIS TIOMCKA M aHAM3a y9eOHOU 1
HAy4YHO-TIOMYJIIPHOI MH(OPMAIMU XUMUYECKOT'O COJIepPIKAHNUS;

dbopMuUpOBaHUE U pa3BUTHE Y 00YYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBITIUIEHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOMMBI, B YaCTHOCTH, NMPU IUIAHUPOBAHWHM W TIPOBEICHHH XUMHYECKOTO
IKCIIEPUMEHTA;



BOCIIUTaHWE Yy OOydJalmmxcsa YOSKIEHHOCTH B T'yMaHHCTUYECKOUH
HAMpaBJICHHOCTH XWMUU, €€ BaXHOW POJM B PEUICHUH TI00aIbHBIX HpoOieM
pPalMOHAIBHOTO IPUPOAOIIONIB30BAHUS, TONIOJIHEHHS SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEXHOIO
OTHOLUEHHUS K NPUPOJE U CBOEMY 3/J0pPOBBIO, & TAKXKE NMPUOOPETEHUsl OIbITa
UCIIOJIb30BaHMs IMIOJYYECHHBIX 3HAHUM JUIA NPUHATUS TPAMOTHBIX PEIICHUM B
CUTYyaLUsIX, CBA3AHHBIX C XUMUYECKUMU SBJICHUSIMU.

B yuebHoM mane cpemHero oOmiero oOpa3oBaHUSI MPEAMET «XUMUS»
0a30BOT0 YPOBHA BXOJIUT B COCTaB MPEIMETHOM 001acTu « ECTeCTBEHHO -Hay4YHBIE
IIPEAMETBDY.

OO6u1ee 4uCiI0 4acoB, OTBEAEHHBIX 1JI1 U3YYEHUS XUMHUH, HA 0a30BOM YPOBHE
cpenHero ooOmiero oOpasoBanusi, coctaisier 68 yacoB: B 10 kinacce — 34 yaca (1
yac B Hezenmo), B 11 knacce — 34 yaca (1 yac B Heneno).

COJAEPKAHUE OBYYEHMUASA 10 KJIACC

OPI'’AHUYECKAA XUMUA

Teoperuyeckue 0CHOBbI OPraHM4YeCKOM XUMUM

[Ipeamer opraHn4ecKor XMMHHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJYYE€HUU HOBBIX BEIIECTB M MarepualioB. Teopus CTPOECHHUS OPTaHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE T0JI0keHUA. CTPYKTYypHbIE (GOPMYJIbI
OpPTaHUYECKHX BEIIECTB. [OMOJIOTHS, H30MEpUS. XUMHUYECKas CBI3b B
OPTaHUYECKUX COCUHEHUAX — OJIMHAPHBIE U KPATHBIEC CBA3H.

[IpencraBnenne o kiaccuukalu OpraHudeckux BemecTB. HoMeHknarypa
OpPraHMYEeCKUX COEAMHEHMN (CUCTeMaTudeckas) U TpPUBUAIbHBIE Ha3BaHMS
BOXHEHUIIIMX MPEACTABUTEIEU KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCHEPUMEHTAIIbHBIE METOJIbl M3YYEHUs BEIIECTB M HMX NPEBPALCHHIA:
O3HAKOMJIEHHE C 00pa3liaMyd OpraHMYECKUX BEIIECTB M MaTepuajlaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKY] OpPraHMYECKUX BEUIECTB, HAOJIIOJIEHUE U
ONMCAHKE IEMOHCTPAUMOHHBIX ONBITOB MO MPEBPALICHUIO OPTaHUYECKUX BELIECTB
NpU HarpeBaHuu (IJIaBJieHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKH psAx. MeraH u 3TaH —
NpOCTEHIME TPECTABUTENN AaJKAaHOB: (PU3UYECKHME M XUMUYECKHE CBOMCTBA
(peakuuy 3amelleHus] M TOPEHHUs), HAXOXJIEHUE B MPUPOJE, MOJyYEHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN Psi. DTUJIEH U IPOIUIEH —
OpOCTEHIIIME TPEICTABUTENN AaJKEHOB: (PU3UYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATallUM, OKHUCJIECHUS W
MOJIMMEPU3alliN ), TIOJTyY€HUE U IPUMEHEHHUE.

Ankanuensl: Oyrammen-1,3 m MetunOyramuen-1,3: cTpoeHHWE, BaKHEUIIHME
XUMHUUYECKUE CBOMCTBA (peakuus nojumepusanun). [lomydeHne CHHTETHYECKOro
Kay4dyKa U pE3UHBI.



AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOT MUECKUM psii. ALlETUIIEH
— TPOCTEHIIMI MpeACTABUTENIL ATKWHOB: COCTaB, CTpOEHHE, (PHUIUYECKUE U
XMMHUYECKUE CBOMCTBA (pEaKUuu T'UApUPOBaHUs, TAIOTEHUPOBAHNUS, THAPaTALINY,
TOPEHHUS ), TOTYYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocTa, cTpoeHue, pU3nUecKkue U XMMHUECKHE CBOMCTBa
(peakuuu raJJor€eHUPOBAHUSA M HUTPOBAHHUS), MOJYYEHUE U IpUMEHEHue. 1o1yon:
cocmaes, cmpoeHue, (usuyeckue U  XUMUHecKue C8oUcmea - (peaxyuu
2AN02EHUPOBAHUA U HUMPOBAHUS), NOTyYeHue u npumeHerue. TOKCHYHOCTB
apeHoB. ['eHeTnueckas CBsI3bp MEXAY YIJIEBOAOPOJAMM, IIPMHAICKAIIMMH K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHbIle MCTOYHMKM YIIIEBOAOpPONOB. [IpupoaHbBIli Ta3 W NONYTHBIE
HedTsiHble Ta3bl. Hedth 1 €€ mpoucxoxaeHue. CrnocoOwl nepepaboTku HeTH:
NEPETrOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrsl
nepepadoTKu He(TH, UX MPUMEHEHHUE B MIPOMBIILIIEHHOCTH U B ObITY. KaMeHHbIi
yroJjb U IPOAYKThI €70 NepepadoTKH.

OKCHEPUMEHTAIIBHBIE METOJBl M3YYEHHUS BEIIECTB M HMX NPEBPALCHHIA:
O3HaKOMJIEHME ¢ oOpaslamu IUIaCTMAacC, KAaydyKOB W PE3MHBI, KOJUICKIIUN
«Hedpte» u  «VYromp», MOAEIMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOIOB H
raJIOT€HONPOU3BOJHBIX, IPOBEICHUE NPAKTUUECKON pabOThI: MOJYyYEHUE STUIICHA
Y U3y4E€HUE €ro CBOUCTB.

PacuérHble 3anaun.

Beruncnenus 1o ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA UM MPOAYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIUN).

KucJsiopoaconepxaime opranndeckne coeJIuHEeHUA

[IpenenbHbie OJHOATOMHBIE CHUPTHI. MeETaHON W 3TaHOJ CTPOEHHE,
du3nyeckue M XUMUYECKHME CBOWCTBA (PEakiMU C aKTUBHBIMH METaIaMHU,
raJloreHOBOJIOPOJIaMU, TOpEHHUe), NpuMeHeHue. BogopoaHble CBA3U MEXKIY
MOJIEKyJIaMy CIUPTOB. [leficTBHME MeTaHOIa U ATaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHble  CHUPTHL. DTWICHTIMKOJbL ¥ TIHUIEPUH: CTPOCHHE,
du3nyeckue © XUMHUYECKHE CBOWCTBA (B3aUMOJICHUCTBHE CO IICIOYHBIMU
MeTaJIaMH, Ka4eCTBEHHAs PEaKIUs Ha MHOTOATOMHBIE crupThl). JlelicTBue Ha
opraHu3Mm 4venoBeka. [[pumeHeHre rimuepruHa U STUICHT TUKOJIS.

@deHOJI: CTpOEHHE MOJEKYNbl, (QU3NYECKHE U XUMHUYECKHE CBOMCTBA.
TokcuunocTs (eHouna. [Ilpumenenue gpenona.

Anmpnerunpl U kemonvl. Dopmanbaeruj, auETAIbACTUI: CTPOCHHUE,
¢u3nyeckue U XUMUYECKUE CBOMCTBA (pEakUuM OKHUCIEHHUS U BOCCTAHOBJIECHUS,
KaueCTBEHHBIC PEAKIINHN), TIOJYICHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeaeibHbIe KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KMCJIOTBI: CTpOEHHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1mme A1 Kjlacca KUCJOT, Peakiysl dTepUPUKAIIK), TIOJy4YeHHUE U IPUMEHEHHE.



CteaprHOBasi U OJICMHOBAsSI KUCJIOTHI KaK MPEICTABUTENIN BBICIIUX KapOOHOBBIX
KHACJIOT. MblTa Kak COJIM BBICIIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxsble 3QuUpbl Kak MNPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['maposms
c0kHbIX 23¢upoB. XKupsl. ['uapomnus xxupos. [Ipumenenne xupoB. buongornyeckas
pOJIb KUPOB.

VYraneBoapl: cocTaB, Kilaccu(uKauus — YIJeBOJOB  (MOHO-, JU- U
noiucaxapubl). [ 0k03a — MpoCTeMImMii MOHOCaXapul: OCOOEHHOCTH CTPOEHUS
MOJICKYJbI, (HU3UYECKHEe U XUMHYECKHE CBOWCTBA (B3aMMOJCHUCTBHE C
ruapokcuaoM meau(ll), okucineHne aMmMuadyHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJACHHE B MPHUPOJIE, TPUMEHECHHE,
ouosiornueckast pojib. @otocunTe3. DpyKTo3a Kak U30MEP TIIFOKO3HI.

Kpaxman u nesmwmosio3a kak npupojHbie nojumepbl. CTpoeHUe Kpaxmaia u
HeUTo03bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBa KpaxMaia (THAPOJIU3,
KaueCTBEHHAs PEaKIUs C UOJIOM).

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M MX IPEBPAICHUIA:
MPOBEJICHUE, HAOJIOJCHUE U OIMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIC PEAKIIUU OJHOATOMHBIX CIUPTOB (OKHUCJICEHHUE ATAHOJIA
okcugom wmenu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOJCHCTBUE TIMIIEPUHA C
rugpokcugom meau(ll)), amsaernoB (OKUCICHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wmenu(ll), B3aumoneiicTBUe Kpaxmajia C HOJIOM),
NPOBEACHHUE MTPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Bbruncnienuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEILECTBA UM MPOAYKTa PEaKIMU N0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKIIHH).

AzoTcoepIKaliye OpraHndecKUe COSTUHEHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIe OpraHUYecKre coequHeHust. Guzndeckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgorunueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTumsl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OeNkoB. XMUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIC PEaKIIMU Ha OETKu.

DKCNEpUMEHTAIbHBIC METOJIbl HW3Y4YEHHUS BEIIECTB M WX IPEBPAICHHIA:
HaOJII0/IEHUE U OINMCAaHKE JEMOHCTPAIIMOHHBIX OMBITOB: JIcHaTypalus O€IKOB MpU
HarpeBaHUU, IBETHHIE PEAKIIUN OEJIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHMSI

OCHOBHBIE MOHATUS XUMHH BbICOKOMOJIEKYJISIPHBIX COECUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETEHb MOJMMEPU3AIUH, CPEAHIS MOJICKYIISIpH ast
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHEHUH —
MOJIMMEpU3alUs U MOJUKOHICHCAIHS.



OKCHEPUMEHTAIIBHBIE METOJbl M3YYEHHUS BEIIECTB M HMX NPEBPALCHHN:
O3HaKOMJIEHHE C 00pa3IiaMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanmmzanyst MeXIIpEIMETHBIX CBA3EH IIPU U3YYEHUH OPTaHUYEeCKOM XUMUU B
10 kjacce OCYILECTBISIETCS 4Yepe3 MCIOJIb30BAaHUE KaK OONMX E€CTECTBEHHO -
HAy4YHBIX MOHATUM, TaK U TMOHATUH, SBISIOIIMXCS CUCTEMHBIMH JJIsI OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO61me ecTeCTBEHHO-HAYyYHbIE TIOHSTHSA: SIBJICHUE, HAYYHBIN (PaKT, THIIOTE3a,
3aKOH, TEOpHS, aHAIU3, CUHTE3, KiIaccu(UKaius, nepuoIudHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOAEIIMPOBAHMUE.

dusnka: Marepus, OSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHUE
BEIECTBA, (PU3NYECKHUE BETMUMHBI U €AUHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHU3ME,
doTOoCUHTE3, OMOJIOTHMUECKM AaKTHBHbIE BeulecTBa (OENKH, YIIeBOJABI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHepaibl, TOpHbIE TOPO/Ib, IOJE3HbIE HCKOMIAEMbIE, TOIUINBO,
PECYPCHL.

TexHosorus: MNUILEBbIE TPOAYKTbI, OCHOBBI PAallMOHAIBLHOTO IHTAHUSA,
MOOIIME CPEACTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE NPENaparbl, MaTepUalIbl U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOP'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMHYECKAA 3eMEHT. AToM. Snpo aroma, HU30TONBL. DJIEKTPOHHAs
000J0uKa. DHEPTreTUICCKUE YPOBHH, MMOYPOBHUA. ATOMHBIC OpOuTaim, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHUs 3JIEKTPOHOB MO0 OpOUTaIsIM B aTomMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAS KOHPUTYpALHsI aTOMOB.

ITepnoguueckuii 3akoH u Ileproanyueckas cuctemMa XUMAYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NepuoUUECKOTO 3akoHa U [leproanyeckoid cUCTEMBbI
xumMuueckux anemeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEU CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX UMHU TMPOCTBHIX W CJOXKHBIX BEIIECTB MO TpyIMIaM U MEepUOJaM.
3HaueHUE NEPUOJUUYECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CtpoeHue BellecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJSIpHAs M TOJIIpHAas, MOHHAs, MeTajulmueckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJICHTHOW XUMHYECKOW CBsI3M (OOMEHHBII M JOHOPHO-
aKuenTopHeii). BomopoaHas cBsi3b. BaneHTHOCTh. DJIEKTPOOTPUIIATENILHOCTD.
Crenenp okuciieHusi. IOHBI: KATHOHBI U AaHUOHBI.



BemecTtBa MOJIEKYJSIDHOTO Y HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
IOCTOSIHCTBA COCTABA BELIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOUN PEIIETKH.

[lonsaTe 0 gucnepcHeBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10715 BeIecTsa B pacTBOPE.

Knaccuduxanms HEOPraHU4Y€eCKUX COEJIMHEHUH. Homenkmarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3JTUYHBIM KIIACCaM.

Xumnueckas  peaknus. Krnaccudukanus — XUMHYECKMX — peakuuil B
HEOPTaHUYECKOW M OPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUs MAcChl BEILECTB,
3aKOH COXPAaHEHUs U NPEBPALICHNS SHEPTUN IIPU XUMHUUYECKUX PEAKIUAX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XumMudyeckoe paBHOBecue. DakTopbl, BIMAKIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DunekTpoauTrudeckas aucconuanys. CuibHbIe U ca0bie 37eKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAs, HEUTpaIbHAas, IEIOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKLINN.

OKCHEPUMEHTAIIBHBIE METOJBl M3YYEHUS BEIIECTB M HMX NPEBPALCHHIA:
nemoHcTpatus tadmun «[lepuoandeckas cucremMa XumMudeckux snemeHTos /[, .
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
ONMCaHKUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3ioKEHNE NEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KATAIU3aTOPAa, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIbIO YHUBEPCAILHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
NPOBEACHHUE NPAKTUYECKOUN paboThl « BiusiHue paznmuuHbIX PakTOPOB HA CKOPOCTh
XUMUYECKON pEeaKum».

Pacuérnblie 3amaun.

Pacuérel 1O ypaBHEHUSM XHMHYECKHX pPEaKIMi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACUYETHI C UCIIOJb30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranmyeckas xumus

Hemerammel.  Ilomoxxenne HemeraimioB B llepuoamueckon  cucrteme
xumudeckux snemeHToB J[. M. MennaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpHUMEpe
KHCJIOpOJia, cephl, pochopa u yrieposaa).

XUMHYECKHUE CBOMCTBA BAKHEUIIIMX HEMETALIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KHACJIOPOACOAEPIKALMX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

IIprMeHeHne BAXKHENIIINX HEMETAIUIOB U UX COCTUHEHUN.

Mertaibl. [lonoxenne metaimoB B llepuoandeckon cUCTEME XMMUYECKHAX
anemeHToB JI. 1. MenpaeneeBa. OcoOOEHHOCTH CTPOEHHMSI AJIEKTPOHHBIX 000JI0UEK



aroMoB MeTauioB. O6mme ¢puzndeckue cBoiicTBa MeTauioB. CIIaBbl METALIOB.
DJEKTPOXUMUYECKUI P/l HAPSKEHUN METAIUIOB.

XVUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATpUM, Kajauil, KalbIuH,
MarHui, allOMUHUN, [IUHK, XPOM, 5KEJIe30, ME/Ib) U UX COCAUHEHUM.

OO6mme crnocoObl moiaydeHus: MetawioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCHEepUMEHTAIIbHBIE METOJIbl W3YYEHHUs BEIIECTB M HMX IPEBpAaIlCHUM:
U3y4YEHUE KOJUIEKIMU «MeTauibl ¥ CIUIaBbl», 00pa3lioOB HEMETAUIOB, PEIICHUE
HKCTIEPUMEHTAILHBIX 3aj1a4, HAOJIIOJICHUE W OMNHCAaHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOICHCTBUE THAPOKCHIA ATTFOMUHUS C PacCTBOpaMU
KHUCJIOT U IIENI0OYEH, KaueCTBEHHBIE PEAKIIMU HA KAaTUOHBI METAJUIOB).

Pacuérnblie 3amaun.

Pacuérpl Macchl BelecTBa Wik 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce€ WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLMU BEILECTB,
pacuérbl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIIU OJHO
13 BEIIECTB UMEET NPUMECH.

XuMus U KU3Hb

Posib xumMuu B 00€CTI€UEHUN KOJIOTUYECKOM, SHEPTETUUECKOU U TUIIEBOM
0€30MacHOCTH, pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAyYHBIX METOJIaxX MO3HAHUS
BEILIECTB Y XUMHYECKUX PEAKIUU.

[IpenactaBnenuss 00 OOMmMMX HAyYHBIX MPUHIMIAX POMBIIUIEHHOTO
MOJYYEHHS] BAXKHEHIINX BEIIECTB.

YemoBeKk B MHpE BEIIECTB M MAaTEPUAIOB: BAKHEUIIHNE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTepUalbl JJIsl JIEKTPOHUKH, HAHOMATEpHUAIIbl, OPraHUYE€CKUE U MUHEPaIbHbIC
ynoOpeHwus.

XuMusi U 37J0POBbE YEIOBEKA: IMpaBWJa KCIIOJb30BAaHUA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOr0 UCIOJIb30BaHUs IPEnapaToB OBITOBON XUMUU
B IOBCEJIHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBS3H.

Peammzanusi  MEXIpEAMETHBIX CBSI3€d MNpU  HM3y4eHUH OOuIeH W
HEOpPraHu4ecKoil XuMuM B 11 Kmacce OCyIIECTBISIETCS YE€pPE3 U CIIOIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHITHH, SBJISIOMIUXCS
CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO -HAYYHOI'O IIMKJIA.

OOmme ecTecTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, Kiaccu(UKalusi, TMEePUOJAUYHOCTh, HAOJIO/ICHNUE,
DKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

duznka: MaTepusi, SHEPTUsA, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BETMIUHBI M €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kierka, opraHu3sM, OdKOcHcTeMa, Ouocdepa, Makpo- U
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepaibl, TOpHBIE IOPOJIbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILIUBO,
peCypCBl.

TexHonorusi: Xumu4yeckasi IPOMBIIIIEHHOCTh, METAJUTYpTHUs, TPOU3BOICTBO
CTPOUTEIBHBIX MaTEPHUATIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUIIECBAs
NPOMBIIICHHOCTh,  (papMarieBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO
KOCMETUYECKUX MPEenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHUalioB,
AIIEKTPOHHAsA IIPOMBILUIEHHOCTD, HaHoTexHonoruu. INLTAHUPYEMbBIE
PE3YJIBTATBI OCBOEHUsSA IIPOI'PAMMBI 110 XUMHUHN HA
BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJlbTaTaM OCBOEHUS
00y4arIMMHCsT MPOTPpaMM CpeaHero oOmero o0pa3oBaHusi (JINYHOCTHBIM,
METAaNpeAMETHBIM W TOpeaMeTHbiM). HaydHo-meronuueckoil OCHOBOHM s
pa3pabOTKH IJIAHUPYEMBIX PE3YJILTaTOB OCBOEHUS IMPOTPAMM CPEIHEr0 OOIIETOo
00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN OAXO.

B cooTBeTCTBMM C CHCTEMHO-JEATEIHOCTHBIM IOJXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YJbTaTOB OCBOECHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero o0Opa3oBaHus BbIJEIEHBI CIEAYIOIINE COCTABIISIOLIME:

OCO3HaHHE OOYYarOIIMMUCS POCCUUCKON TpaXJAaHCKOW HAECHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIETICHHUIO;

HATMYKME MOTHUBAITUU K 00YUEHUIO;

L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKACHUI JTUYHOCTH HA OCHOBE
KJIFOYEBBIX LIEHHOCTEN U UCTOPUUYECKHUX TpaJUlUid 0a30BOM HAYKU XMUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaronMxcsi pyKOBOJICTBOBAaThCsl B CBOEHU
JESTEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIMMHU LIETOCTHOM
CHUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYHUE MPABOCO3HAHUSA SKOJOTUUECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH )KM3HEHHBIE IJIaHBI.

JIM4HOCTHBIE PE3YyNbTaThl OCBOCHUS MpEeAMETa «XUMUS» JIOCTUTAlOTCS B
€IMHCTBE Y4YEOHOM U BOCIHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTAMHU
U HJealaMi POCCUHCKOTO TPaXTaHCKOTO OOINEeCTBa, MPUHITHIMH B OOIIECTBE
HOpMaMUd U  TpaBWIAMU  TOBEJEHHUS, CHOCOOCTBYIOINIMMU  MpOLEccaM
CaMOIIO3HAHUSA, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAaHOBJICHUSA JIMYHOCTHU
00yJarommxCs.

JIu4HOCTHBIE pE3yNabTaThl OCBOEHHUS TMpeAMeTa «XHUMHS» OTpaxaroT
c(hOpMHUPOBAHHOCTH OIbITA TO3HABATEIBHON M TMPAKTUYECKOW NEATeIHbHOCTH
00ydJaronmxcs Mo pealr3aliy MPUHATHIX B OOIIECTBE [ICHHOCTEN, B TOM YHCJIE B
YacTH:



1) rpasKIaHCKOTr0 BOCIIUTAHUA:

0CO3HaHMs 00 YYAIOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YB@)KEHUS K 3aKOHY U IPABOTOPSAKY;

NPENCTABICHUSI O COLMAIBHBIX HOpPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOLLUEHU B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEINbHOCTH IPU CO3JAaHHUU
y4€OHBIX IPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUN
XMUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY H
apryMEHThI APYTUX [IPU aHAJIM3€ PA3JIMUHBIX BUJOB YUEOHOU JEATEIBbHO CTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

LEHHOCTHOTO OTHOILUEHHS K HCTOPUYECKOMY M HAYYHOMY HAaCJEIUIO
OTEUECTBCHHOM XUMMUHU;

YBOKEHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTHUYECKOTO
NPUMEHEHHUS XUMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh PEe3yibTar
JUIMTENbHBIX ~ HAOJIOJEHUI, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX TMOHMCKOB,
MNOCTOSIHHOTO TPy/a YYE€HBIX U IPAKTUKOB;

MHTEpECAa W TO3HABATEIIbHBIX MOTHMBOB B IOJYYEHHU U MOCIEAYIOLIEM
aHaJM3€e UHPOpPMAILUU O MEPEAOBBIX TOCTHKEHUSX COBPEMEHHOM OT€UECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBS3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y MPUHKUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO -HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OILIEHHMBATh CBOE MOBEJEHUE W MOCTYIKHM CBOMX TOBApHUIICH C
NO3UILIMKA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHUE MOCJEACTBUN ITHX
MOCTYIIKOB;

4) popMHpPOBAHUA KYJIbTYPbI 310POBbI:

MOHMMAHUS IICHHOCTEH 310pOBOT0 U 0Oe30macHOTO o0pasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (pU3MUYECKOMY U
NICUXUYECKOMY 37]0POBBIO;

coOMoIeHrss TIpaBuUil O€30TacHOTO OOpaIleHWs] ¢ BEIeCTBaMU B OBITY,
MOBCEAHEBHOW )KU3HU U B TPYAOBOU JIESITEILHOCTH;

NOHUMAHUSI LEHHOCTU TMpaBWl HWHAMBUAYAIHHOTO U  KOJUICKTMBHOTO
0€30MacHOT0 MOBEACHUS B CUTYaIUAX, YTPOKAIOIINX 3JJ0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUs MOCJEACTBUI U HENPUSATHUS BPEIHBIX NMPUBbIYEK (YHOTpEOJICHHS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHHs);

5) TpyA10BOTr0 BOCIUTAHUS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHLCKOM
NeSTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW MW JPYrHX BHUIAX
NEeSTEIbHOCTH;

YCTAHOBKM HA AaKTUBHOE YYacTUE B PEUICHUM MPAKTUYECKUX 3a7ad
COLMAJIbHOW HaNpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY M3YUYEHUIO TPO(ECCHl pa3IMdHOTO POJia, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS NTPEIMETHBIX 3HAHUM 110 XUMUM;

YBaKEHUS K TPYAY, JIOASM TpYyJa U pe3yJibTaTaM TPYJIOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUIYATbHOW TPACKTOPUU
oOpazoBanus, Oymaymier mpodeccrur W pear3ali COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHU, UHTEPECOB U
noTpedHoCTEN 00IIeCTBA;

6) K0JIOrH4eCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKH IIeJIECO00PA3HOT0 OTHOIIEHUS K MPUPOJAE, KaK HUCTOUHHKY
CYILLIECTBOBAHUS KU3HU Ha 3EeMJIC;

NOHUMAaHUS TJIOOAIBHOTO XapakTepa AKOJOTUYECKHX MPOOJIeM, BIUSHUS
HPKOHOMHUYECKUX MPOLIECCOB Ha COCTOSIHUE MMPUPOJHON U COUMAIILHON CPEIbI;

OCO3HaHHUS HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTMKCHUA XUMHM U
pelIeHUs1 BONPOCOB PAIMOHATIBLHOTO MPUPOJOTOIb30BaHNS;

aKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX Bpel OKpYXKarouen
OPUPOJHON Cpene, yMEHHUsl MPOTHO3UPOBATh HEONIAronpUsITHbIE SKOJOTUYECKHUE
NOCJIECTBUS MPEANPUHUMAEMBIX JEHCTBUNA U MPEAOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO 3KOJOTHUECKOr0 MBIIIIEHHS, SKOJIOTUUECKON KYJIbTYpHI,
OTbITa JESTEIbHOCTH HKOJIOTUYECKOU HaNpaBJICHHOCTH, yYMEHUs
PYKOBOJCTBOBAaThbCS MMU B MO3HABATEIbHOM, KOMMYHHUKATUBHON U COIMATIBHOMN
NPaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIEOJOTUU
xemooOouu;

7) 1eHHOCTH HAYYHOT' 0 O3HAHMUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHON MPaKTUKU;

NOHUMAaHUS CheuuUKY XMMUM KaK HayKd, OCO3HaHUs €€ poJiu B
GbopMUPOBAHUHM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU LEIOCTHOTO
NpENCTaBIECHUS] 00 OKPY)KAIOIIEM MHUpPE KaK O €IMHCTBE MPUPOIbI U YENOBEKa, B
MO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEM M peIIeHUH MPOOJIeM COXpaHEHHUs
IPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUH JUJIsI COBPEMEHHOM
IUBAIM3AIMU: B €€ T'yMaHHCTHYECKOM HAIIPaBICHHOCTH W Ba)XHOW DO B
CO3/IaHUH HOBOW 0a3bl MaTepUAbHON KYJIbTYphI, PEIICHUH TJI00ATBHBIX POOIeM
YCTOWYMBOT'O PA3BUTHUS YEIOBEYECTBA — CHIPhEBOMU, JHEPTETUUECKOM, NMUILIEBOMN U
HKOJIOTUYECKONW O€30MacHOCTH, B Pa3BUTUU MEIMIIUHBI, 00ECTICUEHUU YCIIOBUMN



YCHEUIHOTO TpyAa W DJKOJOTUYECKH KOMGMOPTHOM >KM3HM KaKIOTO dJeHa
00IIIeCTBa;

€CTeCTBEHHO-HAYYHOM TPaMOTHOCTU: TOHHMAHHUS CYHIHOCTH METO/IOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJTydaeMble 3HAHUS JJIs aHaIu3a U 00BbSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpa U
IPOUCXOASIIINX B HEM U3MEHEHUH, yMEHUS JefaTh 000CHOBAHHbIC 3aKIIIOYEHHS Ha
OCHOBE Hay4yHBIX (DaKTOB M HMEIOLUMXCS JaHHBIX C UEMbI0 TMOJY4YCHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooieM B peabHbIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATENLCKON eI TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY OOpa3oBaHUIO U
caM00O0Opa30BaHUIO, K AaKTHUBHOMY TIOJIyY€HHIO HOBBIX 3HAaHMHA 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpPEca K OCOOCHHOCTSIM TPYy/a B pa3IMUHbIX cepax npodecCuoHaIbHON
JeSITeTHHOCTH.

METAINIPEJIMETHBIE PE3YJIBTATDI

MertanpeaMeTHbie pe3ylbTaThl OCBOCHUS y4eOHOTo mpenMera « XuMus» Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE 11 (OpMUpOBaHHMS  MHUPOBO33PEHHS  OOYYAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIEHAYYHbIE MTOHATHS, OTPAXKAIOIIHIE
[EJIOCTHOCTh HAYyYHOW KApTHUHBI MHUpa W CHenu(uKy METOJOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS, SBIICHHUE,
IpoIecC, CUCTEMA, HAYYHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIieIoBaHNe, HA0JII0/IEHNE, U3MEPEHUE, SKCTIEPUMEHT U JPYyTHUe);

YHUBEpCAIbHbIE yuyeOHbIC JEUCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), obecrnieurBaroe dbopmupoBaHue (GYHKIIMOHATBHOM
IPAaMOTHOCTH U COLIMATIbHON KOMIIETEHIIUU 00Yy4aroIuXcs;
CITIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHHBEPCAIbHbBIE yUeOHbBIC
JICUCTBYA B NO3HABATEILHOM U COLMATIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU
y4eOHBIMM  TIO3HABATCIIbHBIMM, KOMMYHHUKATHBHBIMU W PETYJSITUBHBIMH
JIENCTBUSAMU.

OBiajleHrie  YHHBEPCAJbHBIMH  Y4eOHBIMH  IMO3HABATEJbHBIMHU
AeHMCTBUSIMHU:

1) 6a30Bble JOoruYecKHe JAeiicTBUSA:

CaMOCTOSTEIbHO  (OpMYJIUPOBAaTh W aKTyallu3UpoBaTh  IMPOOJEMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENATh LEIU JACATCIbHOCTH, 3ajaBasg IapaMmMeTpbl W KPUTEPUH MX
JIOCTUKEHHUS, COOTHOCHUTh PE3YJIbTAThl JICSITEIbHOCTH C MOCTABJICHHBIMU LIEISIMU;



HCTI0JIb30BaTh NIPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICIAATh XapPaKTEPHBIE NMPU3HAKU MOHATHUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
UCIIOJIH30BaTh COOTBETCTBYIOIINE TOHATHS 111 OOBSICHEHUS OTACIbHBIX (DAKTOB 1
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS W KPUTEpHHM IS KIacCHU(PHUKAIMKM BEIIECTB M
XUMHAYECKHUX PEAKIUM;

YCTaHABIIMBaTh IMPUYUHHO-CIICACTBEHHBIE CBSA3H MEXAY HW3y4acMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYXACHUS (MHIAYKTUBHBIC, JCHYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSIX, POPMYIUPOBATH BHIBOJIbI U 3aKIIIOUYCHUS;

MIPUMEHSATHh B MIPOLIECCE MO3HAHUS, UCIIOJb3YEMbIE B XUMHUH CUMBOJMYECKUE
(3HAaKOBBIE) MOJIENH, TPEOOPa30BbIBATH MO/IEIbHBIE MPEICTABICHUS — XUMUYECKUMA
3HaK (CUMBOJI) DJJIEMEHTa, XUMHU4YecKas QopmyJsia, YypaBHEHHE XUMUYECKOMU
peakiui — TPHU PEHICHUU Y4eOHBIX TMO3HABATENbHBIX M MPAKTUUECKUX 33ajad,
MPUMEHSATh HA3BAHHBIC MOJICNIbHBIC MPE/ICTABIICHUS JJISI BHISIBIICHUS XapAKTEPHBIX
MIPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUECKUX PEAKIUU.

2) 0a30BbIe HCCJIEA0BATEIbCKHE NeUCTBUA:

BJIAJICTh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMUYECKUX
peaKuu;

dhopMyIUpOBAaTh IENIM U 33]1a41 UCCIIEA0BAHUS, UCIIOJIb3 OBATh ITOCTABJICHHBIC
U CaMOCTOSITENbHO C(OPMYIMPOBAHHBIE BOIMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUSI ¥ OCHOBBI i1 (POPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMU CAMOCTOSTEIFHOTO IUIAHUPOBAHUS W TPOBEIACHUS
YUYCHHUECKUX AKCTIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUS HAOIOIATh 32 XOJ0M
polecca, CaMOCTOATEILHO IPOTHO3UPOBATH €ro pe3yiabTar, GOpMyIUpPOBATh
000011IeHNS ¥ BBIBOABI OTHOCHUTEIILHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIICOBAHMS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICTaHHON paboTe;

nmpuoOpeTaTh OIBIT YYEHUYECKOW UCCIEN0BATeIhbCKOW U TPOEKTHOMU
NESATeIbHOCTH, TPOSBISITh CIIOCOOHOCTh MU TOTOBHOCTh K CaMOCTOSITEILHOMY
MOUCKY METOJO0B pEIIECHUS MPAKTUYECKUX 3aJad, MNPUMEHEHUIO Pa3IMYHbIX
METO/IOB MMO3HAHMUS.

3) pabora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3JUYHBIX MCTOYHHMKAX WHPopMaIu (HAy4YHO-
MOMyJISIpHAS JIMTepaTypa XHMHUYECKOTO COJIep)KaHus, CIIPaBOYHbBIC IOCOOWMS,
pecypcol MHTepHeTa), aHamM3upoBaTh UH(YOPMAIIMIO PAa3IUYHBIX BUAOB U (opMm
MpeCTaBICHUS, KPUTHYECKHU OLICHUBATh e JIOCTOBEPHOCTH "
HEMIPOTUBOPEUYUBOCTD;



dbopmynupoBarh 3anpoChl U NPUMEHSTh PA3JIMYHbIE METOAbI IIPU TOUCKE U
otbope wuH(poOpManK, HEOOXOAUMOW Il BBIMOJHEHUS Yy4YEOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HMH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BbIOMpATh  ONTUMANbHYIO (oOpMy  MpelCcTaBICHUS
uH(pOopMaIun (CXeMbl, TpaduK, AUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAY4YHBIA SI3bIK B KauyecTBE CpelICcTBa MHpH padore cC
XUMUYECKOM wuH(pOpMalMel: NPUMEHSITh MEXKIpEAMETHbIe ((pu3ndyeckue Hu
MaTeMaTH4YeCKUe) 3HAKU M CUMBOJIBI, POPMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W TPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHE CPEACTBA
HArJIsIAHOCTH.

OgiaieHHe YHHBEPCAJbHBIMH KOMMYHUKATUBHBIMHU A€iCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYXK/1aeMOM TEMbI B XOJ€ AHAJIOra W/Uin
JUCKYCCUHM, BBICKa3bIBaTh HUAeH, (GOPMYIHPOBAaTH CBOU  MPEIJIOKEHHUS
OTHOCHUTENTLHO BBITIOJIHEHUS TPE/JI0KEHHOHN 3a/1auH;

BBICTYIIaTh C MPE3CHTAlMel pe3ylbTaTOB MO3HABATEIbHOM NEATEILHOCTH,
MOJIy4EHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMU IPH BBITIOJIHEHUN
XUMHUYECKOTO AKCIIEPUMEHTA, MPAKTUIECKON paboThl MO MCCIICAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alii Y4eOHOTO MPOeKTa U (GOPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaraMm IMPOBEAEHHBIX MCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULUN B
X0J1€ 00CYXJIeHUsI U 0OMEHa MHEHUSIMU.

Ogi1aleHHe YHHBEPCAJBHBIMH PEeryJIATHBHBIMHU 1€iC TBUAMM:

CaMOCTOSTENbHO IUJIAHUPOBATh M OCYIIECTBJIATH CBOIO IO3HABATEIbHYIO
JeSTEIbHOCTh, OMNpeAensst e€ Lenu M 3aJadd, KOHTPOJHUPOBATH U MO Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpeAJiaraéMblil  afOPUTM JIEUCTBUMA TpHU
BBITIOJIHCHUM YYE€OHBIX W HCCIIENOBATEIILCKUX 3a/1a4, BBIOMpaTh HauboJiee
3¢ ¢deKTUBHBIN CcMoco0 HMX peuleHds ¢ y4E€TOM TMOJY4YeHHs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILECTBISITh CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATbBI
10 KUJIACC

[lpenmerHbie pe3yibTaThl OCBOEHHSI Kypca «OpraHudyeckas XUMHSD)
OTpaXaroT:

chopMUPOBAHHOCTh TMPEACTABICHUA O XHMHYECKOM COCTaBJISIOIICH
€CTeCTBEHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMUU B T[IO3HAHUU SIBJICHUN
Opupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
($YHKIMOHATHHOM TPaMOTHOCTH, HEOOXOAUMOM J1JIs pELLeHUs MPAKTUYECK X 3a/1a4
U SKOJIOTUYECKH 00OOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U MMPUPOJTHON
cpene;



BJIQJICHUE  CUCTEMOM  XMMMYECKHX 3HAHUM, KOTOpas  BKIJIKOYACT:
OCHOBOIIOJIAralONIMe TOHATHS (XUMHUYECKUM DIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTP ULIATENIbHOCTh, XUMHYECKas
CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTasd U COKpAILEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA 00BEM, YIJIEpOJHBIN cKeneT, (yHKIMOHAIbHAS TpYyIIa,
paguKai, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIEBOJOPOIBI,
KHCJIOPOJ M a30TCOJEpIKALIUE COCIMHEHMS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS ); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHUS
oprannyeckux BemecTB A. M. byTmiepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XMMHUHU; MUPOBO33PEHUECKHE 3HAHMS,
Je)KalMe B OCHOBE MOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTHM XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTHUUECKUE CBEICHUS O CBOMCTBAaX, COCTaBE, IMOJyYEHUU U
0€30MaCHOM HCMOJIb30BAaHUU BAXHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM AEATENbHOCTH YEJIOBEKA;

C(hOpMHUPOBAHHOCTh YMEHHUI BBISBISATh XapaKT€pHbIE MPU3HAKU MOHSITHA,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS TIPU
ONMCAaHNU COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTAaHUYECKUX COCAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUN HCHOJB30BaTh XUMUYECKYIO CUMBOJMKY IS
COCTaBJICHUS MOJIEKYSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaIIEHHOIN)
bopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUW XMMHUYECKHX pEaKLuH,
W3TOTABJIMBATh MOJENA MOJIEKYJI OPTaHUYECKHX BELIECTB ISl WILTOCTPALMHA UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hopMHUPOBAHHOCTh YMEHUM YCTAHABIIMBATH MPUHAIJICKHOCTh U3YUEHHBIX
OpPTaHUYECKUX BEIIECTB MO HX COCTaBY M CTPOEHUIO K OIPEAECIEHHOMY
KJIaccy/Tpymnine COeIUMHEHUH (YriaeBOJOPOIbI, KHCJIOPOJ M a30TCOAEpIKaIIMe
COEIMHEHUS, BBICOKOMOJICKYJISIPHbIE COCAMHEHMs), JaBaThb MM Ha3BaHUS II0
cuctematnueckoit Homenknarype (IUPAC), a takxe nmpuBOIUTH TPUBHAJIbHBIC
Ha3BaHMsI OTHAEIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMUJICH, AalleTUJIEH,
STUJICHTJIMKOJIb, TIUMUEPUH, (EHOJ, (popMalbaeru, aueTaibJAeru, MypaBbuHas
KHCJIOTa, YKCYCHasi KUCJIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAS KHCJIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IEeUI0I03a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHSI ONPENESITh BHUABl XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHMSI MPUMEHATH TOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHSI MacCChl BELIECTB;

c(hOpPMUPOBAHHOCTh, ~ YMEHUM  XapaKTepu30BaThb COCTaB, CTPOCHUE,
busznueckue W XMMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEICH Pa3IMUHBIX
KJIACCOB OPTAaHUYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOTMHJICH, alleTHIIEH,
Oyraguen-1,3, MmerunOyraauen-1,3, GeH30), METaHOJI, 3TaHOJI, STUJICHIJIMKOJIb,
TMLEpuH, (EeHOJI, aueTambJerul, MypaBbUHAsS U YKCYyCHas KUCJIOTHI, TJIIOKO3a,



Kpaxmaj, LeJUIF0J103a, AMUHOYKCYCHAs! KHCJIOTa), WILTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLMM C
UCII0JIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hopMHUPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh HCTOUHHUKH YTIEBOJOPOTHOTO
ChIpbsi (HE(pTb, NPUPOAHBIA Ta3, Yrolyib), CHOCOOBI HUX TMepepaboTKu U
NPaKTUYECKOE MPUMEHEHUE TIPOLYKTOB MEPEPadOTKH;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS [0 XUMHUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA UCXOJIHOIO BELIECTBA WM MPOAYKTa
peaKkiMyu MO M3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB WM NPOJYKTOB PEAKLUN);

C(hOopMUPOBAHHOCTH YMEHHM BIAJIETh CUCTEMOW 3HaHUUA OO0 OCHOBHBIX
METO/1aX HAyYHOT'O MO3HAHMsI, UCTI0JIb3YEMbIX B XUMHUU MTPU U3YUEHUH BEILECTB U
XUMHYECKUX SIBJICHUN (HaOIr0eHne, U3MEPEHHE, SKCIIEPUMEHT, MOACIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHWUS Uil TNPUHATHS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalHUsX, CBSI3aHHBIX C BEIIECTBAMU M HUX
PUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHU COOJIIOIATH MTPaBUJIA MOJIb30BAHMSI XUMUYECKOM
NOCyI0l U J1abOpaTopHbIM OOOpPYAOBAaHUEM, a TaKXKe MpaBwia OOpalICHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB,;

Cc(hOpMHUPOBAHHOCTh YMEHHUI IUIAHUPOBAThb M BBINOJHATh XUMUYECKUN
HKCTIEPUMEHT (MPEBPALCHUS OPTAaHUYECKUX BEIIECTB MPU HArPEBAHUU, MTOJTyUYEHUE
TUJICHA W M3YUYEHHUE €ro CBOMCTB, KAue€CTBEHHbIE PEAKIUU OPraHUYEeCKUX
BEIIECTB, JeHAaTypauusi OKOB NMpPH HArpeBaHWUM, I[BETHbIE peaklUu OEJIKOB) B
COOTBETCTBMU C TMpaBWIAMU TEXHUKM O€30MacCHOCTH MpH OOpalleHUu C
BEIIECTBAaMH M Ja0OpaTOpHBIM O0OPYIOBaHUEM, MPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (hopMe 3amucu YpaBHEHH COOTBETCTBYIOIIMX
peakuuii u GopMyIUPOBATh BHIBOJbI HA OCHOBE ATHX PE3YJILTATOB;

C(hOpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIU3UPOBATH XHUMUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBa MacCOBOM
uHopmaiu, MIHTepHeT u 1pyrux);

chopMupoBaHHOCTHP  yMEHUW  coOMOAaTh  MpaBWIA  JKOJOTHYECKH
LEJIeCO00Pa3HOro TMOBENECHUS B OBITY U TPYAOBOM NEATEIbHOCTH B LEJSIX
COXpaHEHHUs] CBOETO 3/I0POBbSI U OKpYXarolled MpUpOJHON Cpeabl, OCO3HABATh
OTNAaCHOCTh BO3JEHCTBUS Ha KUBBIE OPTAHU3MBI OMpPEACNEHHBIX OPTAHUYECKHUX
BEIIEeCTB, MOHMMAasi cMbics nokasarens [1/IK, moscHsAT, Ha mpuMepax CrocoObl
YMEHBUICHUS U MPEAOTBpAIIECHUS] HMX BpPEJHOTO BO3JEUCTBUS HA OPTraHU3M
YeJI0BEKa;

JUIsT 00YYaroMXCs C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBBS: YMEHHUE
NPUMEHATh 3HaHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJaX MO3HAHUSA BEIECTB U
XHUMHYECKUX SIBJICHUU;



UL CJETBIX W CHa0OBUASIIMX OOYYaroIMXCs: YMEHHE WCIOJIh30BaTh
penbedHo-ToueuHyI0 cucteMy obo3HadeHuit JI. bpaiinsa gy 3anmucu XUMUYECKUX
dbopmyi.

11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOEHHS Kypca «OOmas M HeopraHuveckas
XUMUS» OTPAKAKOT:

C(hOpMHUPOBAHHOCTh TPEACTABJICHUH: O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJA XUMHUHA B I[IO3HAHUU SIBJICHUU
Opupoabl, B (POPMHUPOBAHMM MBIIUICHUS MW  KYJIbTYphl JIMYHOCTH, €€
(GYHKIMOHATIHHOM IPaMOTHOCTH, HEOOXO0UMOM JJIS PEIICHUS IPAKTHIECKUX 33/1a9
Y DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBbIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM  XHMHUYECKHMX  3HAHWM, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHUH JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM O00BEM,
BAJIECHTHOCTb, AJIEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCIICHUSI, XUMHUYECKAsI CBA3b
(KOoBaJICHTHAs, HIOHHAs, METAIUIMYE€CKasl, BOJOPO/IHAS ), KpUCTAIIMY €CKasl peIETKa,
TUANBl XUMHUYECKUX PEAKIUW, PpacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOJUTHI,
ANIEKTPOJIMTUYECKAS JTHCCOLMALNS, OKHCIHUTENb, BOCCTAaHOBHUTEIb, CKOPOCTH
XUMUYECKON pEeaKIMi, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
IIEKTPOJUTUYECKON auccouuranuu, nepuoandeckuit 3axkon [I. M. Menneneesa,
3aKOH COXPaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHMs U MPEBPAILECHUS SHEPTUU
P XUMUYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH,
MHPOBO33PECHUECKUE 3HAHUS, JISKANME B OCHOBE MOHMMAHUSA MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (haKTOJOTHUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJIy4eHUHU U 0€30MaCHOM HCTI0JIb30BAHNN BAXKHEUIIINX HEOPTAaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOMN JEATEILHOCTH YETIOBEKA;

c(hopMUPOBAHHOCTh YMEHUHN BBISBIATh XapaKTEpHBIC NMPU3HAKW MOHSITHUH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME MTOHATHUS TIPU
OIMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hopMUPOBAHHOCTh YMEHUN HCIIOJH30BaTh XUMHYECKYIO CHUMBOJIMKY JJIS
cocTaBieHus (GopMyn BeHIECTB U ypPaBHEHUHA XUMHUYECKUX  PEAKIIMA,
cuctemarnueckyro HomeHkarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
HEOPTAaHUYECKUX BEIIeCTB (yrapHbIA Ta3, YIJICKUCIBIN Tra3, aMMHaK, TaméHas
U3BECTh, HETaIllIEHAs U3BECTh, TUTHLEBAS COJIA, IUPUT U JIPYTHE);

c(hopMuPOBAaHHOCTh YMEHUM OTIPEEISITh BAJICHTHOCTh U CTEIICHb OKUCIJICHUS
XUMHAYECKHUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOTO COCTAaBa, BUJ XUMUYECKOU
CBsI3U (KOBAJICHTHASI, MOHHAS, METAUTMYECKAst, BOJOPOHAS) B COSTMHEHUAX, THII
KPHUCTAIUIMYECKOW PEMIETKH KOHKPETHOI'O BEIIECTBA (ATOMHAs, MOJIEKYJApHas,
WOHHAs, MEeTAJUTMYECKast ), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTAaHUIECKHUX
COCJIMHCHMI;



c(hopMUPOBAHHOCTH YMEHUI yCTaHaBJIMBAaTh IIPUHAJIE)KHOCTD
HEOPraHWYECKUX BEIECTB IO HX COCTaBY K ONPENCIEHHOMY KJaccCy/Tpymre
COEIMHEHUN (IIPOCThIE BEUIECTBA — METAJUIBI U HEMETAILIbI, OKCUIbl, OCHOBAHUS,
KUCJIOThI, aM(POTEpHBIE TUAPOKCUABI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI IEPUOJUIECKOTO 3aKoHa /I,
W. MenpeneeBa u JEMOHCTPUPOBATH Er0 CUCTEMATU3UPYIOLLYIO, 00BACHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapakTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX daeMeHTOB |—4 mnepuonos Ilepuomnueckoid cucTeMbl
xuMudeckux snemenToB JI. M. MeHpaeneeBa, MCHONb3ysl MOHATUS «S-, P-, d-
DJIEKTPOHHBIE opOuTtamm, «3HEPTeTUYECKUE YPOBHI», OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIUHEHHUU
1o nepuoam u rpynnam [lepuoanueckoi CUCTEMbI XUMHYECKUX dieMeHToB /1. 1.
Menpeneena;

C(hopMUPOBAHHOCTH YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKME CBOMCTBA HEOPTaHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB,
MOATBEPKIAATh CYIIECTBOBAHWE T'€HETUYECKOM CBS3U MEXIAY HEOPTraHWYECKUMU
BEILECTBAMH C TOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

Cc(hopMHUPOBAHHOCTh YMEHMSI KJIACCU(PUIMPOBATh XUMUUYECKHUE PEAKIMU 10
Pa3IMYHBIM TpU3HAKaM (YHUCIIy UM COCTaBy pPEarupyroUMX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuuu, U3MEHEHUIO CTENEHEH OKHUCIIEHHUS 3JIEMEHTOB, 0OpaTMMOCTH
peaKluu, y4acTUIO KaTaau3aTopa);

c(hopMHUPOBAHHOCTh YMEHHMI COCTaBISITh YpPaBHEHHUS PEaKUMN pPa3IMYHBIX
TUTIOB, TMIOJIHBIE U COKPAIIEHHbIE YPAaBHEHUSI PEaKIIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, IPU KOTOPBIX 3TU PEAKUNUU UAYT A0 KOHIIA,;

c(hOpMHUPOBAHHOCTh YMEHMI MPOBOJAUTH PEAKIMH, TOJITBEPKIAIOIIHIE
KAYECTBEHHBIM COCTaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILECTB;

c(hOpMHUPOBAHHOCTh yYMEHHUW PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUSI JIEKTPOHHOTO OanaHca
ITUX PEAKLNN;

c(hopMHUPOBAHHOCTH YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
pEeaKMu OT Pa3IMUYHBIX PAKTOPOB; XapaKTEeP CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelHero Bo3jeicTBus (mpuniun Jle [larense);

c(hopMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE IMPOIECCHI,
JIe)Kale B OCHOBE NPOMBILUICHHOIO ITOJIY4YEHUS CEPHOM KHUCIOTHI, AMMHAKa, a
Takke cHOPMUPOBAHHOCThH MPEACTABICHUA 00 OOIIMX HAy4YHBIX MPUHIUNAX U
HKOJIOTHYECKUX TpoOIieMaX XUMUUYECKOTO MPOU3BOJICTBA;

c(hopMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHUS C HMCIOJIb30BAHUEM
MOHSTHUSI «MacCcOBasi JIOJIsI BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIIEHUH Ta30B



IpY XUMUYECKUX PEAKIUAX, MAaCChl BEUIECTBA UK 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO M3 YHYACTBYIOUIUX B PEAKIUH
BEIIECTB, TEIUIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl
BEIIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

c(hopMHUPOBAHHOCTH YMEHHIA COOIIOATh MPaBUIIa MOJIb30BAHUS XUMHYECKOU
NOCYZIOM M J1Ia0OpaTOpHbIM O0OPYIOBAHMEM, a TAKXKE IpaBUiia OOpAILEHUS C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH MO BBINOJIHEHHUIO JJAOOPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBHIMOJHATH XUMUYECKUUN
IKCIIEPUMEHT (Pa3io’KeHUE MEePOKCUA BOJAOPOJa B MPUCYTCTBUU KATAIM3aTo Pa,
OTpENIE]ICHUE Cpenbl PacTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAILHOIO
WHIMKATOPa, BIUSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIHy,
peaKuuu MOHHOTO OOMEHA, KaueCTBEHHbIE pEakUMu Ha cyib(aT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIIePUMEHTAIbHBIX 3a7a4 IO
TemaM «Merawb»y u «Hemerannbl») B COOTBETCTBUM C NPaBHJIAMHU TEXHHUKH
0€301MacHOCTY IPU OOPAIIEHNH C BELLIECTBAMU U JIADOPATOPHBIM 000PYAOBAaHUEM,
NPECTaBIATh PE3yAbTaThl XUMHUYECKOTO OJKCIEepUMEHTa B (opme 3amucu
ypaBHEHHI COOTBETCTBYIOIIMX pPEaKIUil U (GOpMYyIMPOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3YJILTATOB;

Cc(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MAacCOBOM
KOMMYHUKaIuM, IHTepHET U ApYyrux);

chopMuUpPOBaHHOCTH,  yMEHUW  CcOOMIOAATH  MPaBWIA  DKOJOTHYECKH
LEJIECO00Pa3HOro0 TMOBEAEHUS B OBITY M TPYIOBOM MEATEIbHOCTH B LESIX
COXpPaHEHUs] CBOErO 3JI0POBbSl U OKpYXaroulel MpUpOJHON Cpeabl, OCO3HABATh
OTIaCHOCTH BO3/ICUCTBUS HA )KUBBIE OPTaHU3MBI OTIPEICIIEHHBIX BEIIECTB, TOHUMAsI
cMbicn mnokasarena [IJIK, mosicHaTh Ha mpumepax CcrnocoObl yMEHbBIICHUS U
NPEIOTBPALICHUS UX BPEAHOTO BO3/IEUCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIsl 00y4aIOUMXCs C OrPaHMYECHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS: YMEHHE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BEUIECTB U
XHUMHYECKUX SIBJICHU;

JUISL CJEMbIX W CcHa0OBUASIIMX OOYyYalOUMXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-ToOYeUHYI0 cucTeMy o0o3Hadenuit JI. bpaitna njs 3anmucu XuMU4eCKux

bopMyL



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

Ne
n/
n

HaumeHnoBaHue
pas3aeJsioB U TeM
MPOrpamMMbl

KoanuecTBo yacoB

Bcero

KoHTpoJbHbI
e padoThI
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11
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Pa3nea 3. Kucaopoacon
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Kap6oHoBbie
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Paznea 4. AzoTconepkanme OpraHu4eckKue coeJMHeHUS
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MHNOYPOYHOE INTAHUPOBAHMUE 10 KJIACC
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YIIIEBOJOPOIOB,
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HUCTOYHUKH
YIIIEBOAOPOIOB:
IIPUPOAHBIN a3 U
IIOIIyTHBIE
HeTSHBIE Ta3bl,

He(Th U MPOIYKTHI
e€ nepepaboTKu

15

IIpuponubie
MCTOYHUKH
YIJIEBOJJOPOIOB:
IIPUPOAHBIN a3 U
MOMYTHBIE
HeTIHBIE Ta3bl,
He(Th U MPOAYKTHI
e€ mepepaboTKu

16

KonTponpHas
paboTa o pazuery
«YTIeBOI0POIBI»

17

IIpenensHbIE
OJTHOAaTOMHBIE
CIIUPTHI: METAHOJI
U OTaHOJL.
BonoponHas cBs3b

18

MHoroaTroMHEIE
CIUPTHI:
STUJIICHTJINKOIb U

AL EPUH

19

DEeHOJI: CTPOEHUE
MOJIEKYJIbI,
¢dusnueckue u
XUMHUYCCKUC
CBOICTBA,
IIPUMEHEHUE

20

AJIbIETUIbI:
dopmanbaerug u
aleTalbACIH/I.

AneroH

21

OIHOOCHOBHBIE
MpeIebHbIC




KapOOHOBBIE
KHCIIOTBI:
MypaBbUHAs U
yKCyCHasI

22

IIpakrnueckas
pabota Ne 2.
«CBoiicTBa
pacTBopa
YKCYCHOH
KUCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAs
KUCJIOTBI, KaK
MpEACTaBUTENHU
BBICIINX
KapOOHOBBIX
KUCIIOT

24

Mbina Kak COIHu
BBHICIIIMX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIee JCHCTBHE

25

CrnoxHbie 3¢upsl
KaK TPOU3BOJIHBIE
KapOOHOBBIX
kuciot. ['maponus
CIIO’KHBIX 3(UPOB

26

JKupsl: ruaponus,
MpUMCHEHHUE,
OuoJiornyeckas
PO JKUPOB

27

VrieBoapl: cOCTaB,
KJIacCH(pUKAIIHSL.
Baxueinme
MPEJCTAaBUTEIIN
TJII0KO03a,

pyxrosa,
caxaposa

28

Kpaxman u
L[EJUII0JI03a KaK
MPUPOIHBIC
MOJIUMEPBI

29

KoHnTtponpHas
paboTa 1o pazueny




«Kucnopoacoaepx

anme
OpraHHUYEeCcKHe
COeIMHEHU D/
Bceepoccuiickas
MIPOBEPOYHAs
pabota

30

OO0mmas
XapaKTepUCTHKA
a30TCo/IepPIKAUX
OpraHUYECKIX
COeIIMHEH U /
Bceepoccuiickas
MIPOBEPOTHAS
pabora

31

AMUHBL:
METUJIAMUH U
aHWJINH

32

AMWHOKUCIOTHI
Kak aMmdoTepHbIe
OpraHUYECKHE
COCIUHCHU S, UX
OHOJIOTMYECKOE
3HaYCHUE.
Ilerrtuapl. benku
KaK TMPUPOAHbBIE
BBICOKOMOJIEKYJISIP
HBIC COCTMHCHHUS

33

OcHOBHBIE
IIOHATHUA XUMHUU
BBICOKOMOJIEKYIISIP
HBIX COEIUHEHUU

34

OCHOBHBIC
METOAbI CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COEIMHEHU.
IImacTtmaccsr,
Kay4dyKH, BOJIOKHA

OBIIIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 3

11 KJIACC

Ne

Tema ypoka

KoanyecTrBo yacos

JlaTa

J1e KTPOHHBI




n/

Bce
ro

Kounrpoas
HblE
padoTbI

IIpakTH4ec
KHe
padoThbI

H3y4eH
us

e uug poBbIe
oOpa3oBare.J
bHbIE

pecypebl

XuMHYCCKUIT
3JIEMEHT. ATOM.
DJIEKTpOHHAS
KOH (urypanus
aTOMOB

[lepuoauueckuii
3aKOH U
[lepuoanueckas
cucrema
XAUMHUYECKUX
anemenToB /[, W.
MenpeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEHN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
M3MCEHEHH S CBOMCTB
XUMHUYECKHX
3JICMCHTOB U UX
COECIUHEHNHN O
TpyImam u
nepuojam.
3HayeHue
MEPUOIMICCKOTO
3aKOHA U CUCTEMBI
XHMHYECKUX
anemenToB JI.1.
MeHnieneeBa B
Pa3BUTUH HAYKU

Crtpoenue
BEILIECTBA.
XuMuyeckas CBS3b,
€€ BUBI;
MEXaHU3MBI
o0OpazoBaHus

KOBAJIEHTHOMU CBS3U.

BonoponHas cBsi3b

BaneHTHOCTS.




DJIeKTpOOTpULIATEND
HOCTh. CTeneHb
OKHCJICHHSL.
BemectBa
MOJIEKYIIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHHUS

ITousTHe o
JIMCIIEPCHBIX
cHCTEMAX.
HctnaHBIE N
KOJIITOUIHEIE
pacTBOPBI.
MaccoBast 1oJis
BEIIICCTBA B
pacTBope

Knaccuduranus u
HOMCHKIIaTypa
HEOPTaHMIECKUX
COCOUHCHUM.
I'eneTnueckas CBSI3b
HEOPTraHHUYECKUX
BEILECTB,
pa3UYHBIX KIIACCOB

Knaccuduxanms
XUMHYECKUX
peakuuii B
HEOPraHUYECKOU U
OpraHH4YeCKOn
XAMHUHU. 3aKOH
COXpaHEHM S MacChl
BEUIECTB; 3aKOH
COXpaHEHUS U
MIpEBpAIICHHS
SHEPIUuu npu
XUMHYECKUX
peakuusx

CxopocTh peakiui.
OO0paTtumeble
peakiui.
XUMHYECKOE
paBHOBECHE

10

[TpakTnueckas
paborta Ne 1.




«Brnusaue
Pa3IUYHBIX
(akTOpOB Ha
CKOPOCTh
XUMHWYECKOMN
peaKuumn»

11

DNEKTPOJUTHYECKAS
U CCOITUAITHUSL.
[Tonsitue o
BOJIOPOJTHOM
nokaszaresne (pH)
pactBopa. Peakunu
MOHHOTO OOMEHa.
I'uaponus
OpPTaHUYECKUX U
HEOPTaHUYECKUX
BEILIECTB

12

OKuCIUTENbHO-
BOCCTAaHOBUTEIIHHBIC
peakuuu. [lonstue
00 aneKkTponm3e
pacIuiaBoB U
pacTBOPOB COEN

13

KonTponpHas
paborta 1o pazueny
«Teopernyeckue
OCHOBBI XUMH U

14

MeTamisl, X
MTOJIOKCHHUE B
[lepuonuueckon
cHUCTEME
XUMHYECKHX
anemenToB /I, W.
MenpeneeBa u
0COOCHHOCTH
CTPOCHHUS aTOMOB.
O6ume ¢usndeckue
CBOICTBa METAIIJIOB

15

CruiaBbl METaIIIIOB.

D IEKTPOXUMUYECKI
U psiA HapsDKEHU N

METAJIIIOB

16

XUMHUYECKHE
CBOIICTBA




BAXKHEUIIMX
METaJIOB (HAaTpHUH,
KaJTHM, KaJIbIIHH,
MarHum,
QTFOMUHHH ) U BX
COECTUHEHU N

17

XuMHYECKHE
CBOIICTBA XpOMa,
MeIU U X
COECTUHEHUN

18

XUMHYECKHE
CBOMCTBA IIMHKA,
JKene3a U ux
COeIUHEHUN

19

[IpakTuueckas
paborta Ne 2.
"Pemenne
AKCIIEPUMEHTAIIbHBI
X 3a/1a4 10 TeMe
«Metamib»"

20

Hemeramnel, ux
MOJIOJKEHHUE B
[lepuonuueckoi
CHCTEME
XUMHYECKHX
anemenToB /[, W.
MenpeneeBa u
0COOEHHOCTH
CTPOCHMSI aTOMOB

21

dusnueckue
CBOICTBA
HEMETAJIOB.
Annorponus
HEMeTaJuIoB (Ha
npumepe
KUCIIOpOa, CEPHI,
ocdopa u
yIraepoaa)

22

XUMHYECKHE
CBOICTBa
TaJIOT€HOB, CEPBI U
WX COCIMHEHUH

23

XumMu4Jeckue
CBOMCTBA a30Ta,




dochopa u ux

COECTUHEHNN

24

XUMHYECKHE
CBOWCTBA yIIepo/a,
erMHI/ISI Hn ux
COeIUHEHUN

25

IIpumenenue
BaXKHEHMIIIMX
HEMETaJIJIOB U X
COeIUHCHUN

26

O0600menne u
CHCTEMAaTH3aI s
3HaHHH 10 TEME
«Hemertamanoy.
Brruncnenus no
YPaBHEHUSIM
XUMHYECKUX
peakuu u
TEPMOXUMHUYECKUE
pacuEThl

27

[IpakTuueckas
paborta Ne 3.
«Pemenue
AKCIEPUMEHTAIIbHbI
X 3a/1a4 T10 TeMe
"Hemerammsr'"y

28

KonTponpHas
pabora o Temam
«MeTannel» u
«Hemertamnn»

29

Heoprannyeckue u
OpraHHUYecKhe
KUCIIOTBI.
Heopranuueckue u
OpraHHUYecKHe
OCHOBAaHMUS

30

AmdoTepHbIe
HEOPraHUYECKUE U
OpraHUYECKue
COCIMHCHUSL.
I'emeTnueckas CBS3b
HEOPraHUYECKUX U
OpPraHUYECKUX
BEIIICCTB




31

Ponp xumuu B
obecrieyeHun
JKOJIOTHYECKOM,
DHEPreTUUYECKON U

MHUIIEBOMI

pa3BUTUH
MEIULIMHBI

0e30ImacHOCTH,

32

INpuHOUIIax

MOJIyYEHU
BAYXKHEHIIINX
BEILIECTB

[IpencraBienus 06
00X HAayIHBIX

MMPOMBINIUICHHOTO

33

BCIICCTB U
MaTcpuajioB

Yenosek B MUpe

34

YECJI0OBCKa

XuMUs U 310pOBbE

OBILEE KOJIMYECTBO

YACOB I10
[TPOTPAMME

34 2 3

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBFPA30BATEJIbHOM ITPOT'PAMMBbI

10 KJIACC

Kon
MpoBE PsieMOro
pe3yJbTaTa

IIpoBepsieMmble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
o0pa3oBaTe IbHON NMPOrpaMMBbl CpeJHEro 001ero 00pa3oBaHust

1

TeopeTnueckue OCHOBBI OPraHUYECKONH XUMUU

11

CdopMUpOBaHHOCTh MPEICTABIEHUNH O XUMHYECKOH COCTaBIISIOILEH
€CTeCTBEHHOHAyYHOH KapTHHBI MHpA, POJIM XAMUU B MO3HAHUHU
SABIICHUN TNpUPOAbl, B (OPMUPOBAHUM MBINUIEHUS M  KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOTUMOW st
pelieHUs TPAKTUYECKUX 3a7ad M HKOJIOTUYECKd OOOCHOBAHHOTO

OTHOIIICHUS K CBOEMY 3/I0POBBIO U TIPUPOJTHON cperie

1.2

Bnanenue CHCTEMOHM XMMMYECKUX 3HaHPII>i, KOTOpasd BKIOYACT:
OCHOBOITOJIararonuec IIOHATUA (MOJ'IeKyJ'Ia, BaJICHTHOCTD,
QJICKTPOOTPULATCIIBHOCTL, CTCIICHb OKHCJICHUSA, XUMHUUYCCKass CB3b,

MOJIb, MOJSIpHAs Macca, MOJSIPHBIA OOBEM, YITIEPOAHBIA CKETeT,




GyHKUMOHAJIbHAA ~ Tpylnna,  pajukail,  M30MEpHUs,  HM30MEpHI,
TOMOJIOTUYECKUN psifl, TOMOJIOTH, YITIEBOJOPOABI, KUCIOPOA- U
a30TCOJIep)KaIlMe COEAMHEHMs, OWOJIOTMYECKH AaKTHBHBIE BEIIECTBA
(yrieBojpbl, KUpPbI, OEIKH), MOHOMEpP, MOJHUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHMs); TEOPHUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHHUsi opraHuueckux Bemects A.M. Byrieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKUH S3bIK XUMHUHU, (PAKTOIOTHUECKHUE
CBEICHUS O CBOWMCTBAX, COCTaBe, IIOAY4EHUU M Oe30IacCHOM
UCIIOJIb30BAHUU  BAaXHEHIIMX HEOPraHUYECKUX U  OPraHUYECKUX

BELLECTB B ObITY M IPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA

1.3

CdopMUPOBAaHHOCTh yMEHUN BBISBIATH XapaKTepHblE MPU3HAKU
MOHSATHH,  YCTaHABIMBaTh WX  B3aUMOCBS3b,  HCIIOIB30BATh
COOTBETCTBYIOIIME TMOHATUS MPU ONUCAHUU COCTaBa, CTPOEHUS U

HpeBpaH_leHI/Iﬁ OpPTaHHUYCCKUX COEIMHEHU M

1.4

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIB30BaTh XUMHYECKYIO CHMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOI,
COKpami€¢HHOMW) (OpMYJI OpPraHUYECKHX BEIIECTB W ypaBHEHHUH
XUMHYECKHX PEaKIHi, U3rOTaBIMBATh MOJICIIA MOJIEKYJI OPTaHHYECKUX
BEIIECTB ISl WJUTIOCTPAlMA WX XHUMHUYECKOTO U TPOCTPAHCTBEHHOTO

CTPOCHUA

1.5

ChopMupOBaHHOCTH ~ YMEHUH  YCTaHABJIMBATh IMPUHAICKHOCTD
HN3YYCHHLIX OPTraHHUYCCKHMX BCHICCTB IO HUX COCTaBy W CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymre) COeIMHEHUM  (YIJIeBOIOPOIbI,
KUCIIOPOJlT W a30TCOJEpIKAIMe COCIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COeMUHEHHUs), JaBaTh WM  Ha3BaHUA TI0  CHUCTEMATHYECKON

nomenkiarype (IUPAC)

1.5

CdopMUpPOBaHHOCTh YMEHUS ONPEACTSATh BUIbl XUMUUYECKOW CBSI3U B

OpPraHUYECKUX COCTUHEHUSAX (OAMHAPHBIE U KPATHBIC)

1.6

CopMUpOBaHHOCTh  yYMEHUS HPUMEHATh: IOJIOKEHUS TEOPUH
CTpOeHHsI opraHudeckux BemecTB A.M. byriepoBa mist 0ObSICHEHUS
3aBHCHUMOCTH CBOWMCTB BEIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHUA MAaCChbl BCHICCTB

VYrIeBo10pOIbI. Kucnoponconepxkaume  u a30Tco/epIKaIIe

OpPTraHHUYCCKUEC COCANHCHUA. BBICOKOMOJIGKyJISIpHBIe COCOANHCHU A

2.1

CdopmMupoBaHHOCTh yMEHUW TMPUBOAUTHL TPHUBHUAIBHBIC HA3BaHUS
OTJICNIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMMIECH, alleTHJICH,
ATUJICHIJIUKONb, TIULEPUH, (eHoN, (opMabaerusl, aneTalbIeTH,
MypaBbUHasi KUCJOTA, YKCYCHas KUCJOTa, OJEUHOBAas KHUCIOTA,

CTCAapUHOBAad KHUCJIOTA, TJIFOKO3a, ¢)py1<ro3a, Kpaxmaj, OeJUIr0JI034a,




TJTULIMH )

2.2

CdopMUpPOBaHHOCTh yMEHUU XapaKTepPU30BaTh COCTaB, CTPOCHUE,
(1)I/ISI/I‘ICCKI/I€ U XUMHUYCCKHUC CBOﬁCTBa TUIINYHBIX HpeI[CTaBI/ITCJ'IGI\/'I
pa3IMYHBIX KIaCCOB OPTraHWYECKUX BEIIECTB (METaH, JTaH, JTHJICH,
MponuiieH, areTuieH, Oyraguen-1,3, mermnOyraauweH-1,3, OeHzodn,
METAHOJI, TaHOJI, ITUJICHIJINKOJb, TIUIEPUH, (EHOJI, alleTalIbICTHI,
MypaBbMHAsl M YKCYCHas KHUCJIOTBI, IJIIOKO3a, Kpaxmal, IIeJUIIJI03a,

aMHHOYKCYCHasi KUCJIOTA)

2.3

ChopMUpOBaHHOCTh YMEHHS HILTIOCTPUPOBATH T€HETUUYECKYIO CBS3b
MEXAYy TUIHWYHBIMM  [PEIACTABUTEISIMA  PA3IMYHBIX  KJIACCOB
OPraHNUYECKUX BEUICCTB YPABHEHUSMHU COOTBETCTBYIOUMX XMMUUYECKUX

peaxuuii ¢ UCIOIB30BAaHUEM CTPYKTYPHBIX (OpMYyT

2.4

CdopmupoBaHHOCTD yMEHUS XapaKTepu30BaTh HMCTOYHUKH
VITIEBOJAOPOIHOTO CHIPbs (He(Th, MPUPOIHBIN ra3, yroib), CIIOCOObI UX

Hepepa6OTKI/I H IPAKTUYICCKOC MMPUMCHCHUEC ITPOAYKTOB nepepa60TK1/I

XUMUS U KU3HE. PacuéThel

3.1

CdopMupoBaHHOCTh YMEHHH BIIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METO0/IaX HAYyYHOTO MO3HAHMS, UCIIOIb3YEMbIX B XUMUU MIPU U3Y4EHUH
BEIIECTB M XUMUUYECKUX SsIBIICHUN (HaOmiofeHue, U3MEpeHue,
AKCIIEPUMEHT, MOJITMPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XAMUYECKHE 3HAHUS [UII TIPUHSTHS pPEIICHUW B  KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHEM

3.2

CdopMupoBaHHOCT yMEHMH cOONIOJAaTh IpaBuja IMOJIb30BAHUS
XUMHYECKOH MOCYJOoH U J1abopaTOpHBIM O0OpYyZOBaHUEM, a TaKKe
npaBUiIa OOpaICHHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMU

10 BBIITIOJIHCHHUIO JIa60paTOpHI>IX XUMHUYCCKHUX OIIBITOB

3.3

CdopMHUpOBaHHOCTH YMEHHUH TIJIAHUPOBATH U BBITIOIHATH XHMUYECKU M
AKCIEPUMEHT (IIPEeBpAICHHS OPTaHMYECKUX BEILECTB [TPU HAarpeBaHUH,
MOJIy4EeHUE ITUJICHA U U3YYEHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIU
OpraHMYeCKUX BEIIECTB, JeHaTypalus OENKOB TMpH HarpeBaHUU,
[[BETHBIE pEaKIUu OENIKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHUKU
0e30macHOCTH TpH OOpaIlleHHU C BeIeCTBAaMH M JabOPaTOPHbIM
o0opynoBaHuEM; MPE/ICTaBIIATh pE3yNbTaTh XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX

peaKI_II/Iﬁ n (I)OpMyJII/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopMupOBaHHOCTb YMEHUH TPOBOJUTH BEIYUCICHUS 10 XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA HIIM
MPOJIyKTa PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO

W3 UCXOJIHBIX BEIIECTB MJIU MPOIYKTOB PEAKIIHH )




3.5

CdopMupoBaHHOCTB yMEHUNI KPUTUYECKU aHaAJM3UPOBATh
XUMHYECKYI0 HMH(GOPMAIMIO, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpenctBa maccoBoi nH(popManuu, cetb HTEpHET U 1pyrue)

3.6

ChopMHUpOBaHHOCT, YMEHUW COOJIIOAATh TMpaBUa IKOJOTHUYECKH
11e71Ieco00pa3HOTO TOBENCHUSI B OBITY W TPYAOBOH NEATEIBHOCTH B
LEJISIX COXpPaHEHUs CBOETO 3I0pPOBbS M OKPY)KAlOIe MNPUPOIHON
Cpelbl, OCO3HABaTh OMACHOCTb BO3/JECHCTBHS Ha JKHUBBIE OpPraHU3MbI
ONpeeNEHHBIX OPraHUYECKUX BEILECTB, MOHMMAsi CMbICH MOKa3aTels
I[MIK (mpemenbHO JOOMYCTUMON  KOHIIGHTPALMHM), TOSCHSATH Ha
IpUMepax CrocoObl YMEHBIIEHHUS M TMPEAOTBPAIICHHUS UX BPETHOTO

BO3,I[€I>’ICTBI/ISI Ha OpraHr3Mm 4€JIOBCKa

11 KJIACC

Kon
MpoBEPsieMOro
pe3yJabTaTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOE HUS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl CpeIHEro 001ero o0pa3oBaHusi

1

Teopernueckrue OCHOBBI XUMUH

1.1

Bnanenue cucreMod XMMHYECKMX 3HAHUM, KOTOpas BKIHOYAET:
OCHOBOIOJIAraloie  MOHATHSA  (XMMMUYECKMHM  3JIEMEHT,  aToM,
3NIEKTPOHHAst 000JI0UKa aTOMa, S-, p-, 0-3IIeKTPOHHBIE OPOUTAII ATOMOB,
UOH, MOJIEKYJa, BaJIECHTHOCTb, DIIEKTPOOTPULATEIbHOCTb, CTEIICHb
OKHMCJICHUs, XUMHMYECKas CBsA3b, MOJb, MOJIIPHAs Macca, MOJIAPHBIN
00BEM, KpUCTALIMYECKAas pEIIETKA, TUIBl XUMUYECKHX pEeaKuui
(OKMCIIUTETBPHO-BOCCTAHOBUTENBHBIE, JK30- U  JHJIOTEPMHUYECKUE,
peaKkuuu MOHHOTO OOMEHA), PacTBOP, JIEKTPOIUTHI, HEIJICKTPOIHUTHI,
JNEKTPOJINTUYECKAST JAMCCOLIMALIMS, OKHMCIHTENb, BOCCTAaHOBUTEIND,
CKOPOCTh XMMHYECKOH peaknM, XMMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs DIICKTPOJIUTUYECKON mauccoruanuu, [leprmonnyueckuii
3akoH JI.V1. MeneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, AKTOIIOTMYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, IMOJIy4eHMU M O€30MaCHOM HCIOIb30BAHUU BaXKHEHIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTHUYECKOM JeATeIbHOCTH

YCIIOBCKa

1.2

CdopMHUpOBaHHOCTh YMEHUW BBISABJIATH XapaKTepHble HpPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX IIOHATUM, IPUMEHATh COOTBETCTBYIOLIME
IIOHATHS TPU ONUCAHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX
BEIECTB M MX NPEBPALICHUN; BBIABIATH B3aWMOCBS3b XUMHUYECKUX

3HAHUH C IIOHATUAMHU n MMpeaACTaBJICHUAMU APYrux




CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnagenue OCHOBHBIMM METOJaMH HAyYHOTO IO3HAHMSI BEIECTB M
XAMUYECKUX sBJICHUU (HAOMIONEHHE, W3MEPEeHHE, OKCIEPUMEHT,

MOJIETTUPOBAHMUE)

14

CdopMupoBaHHOCTh YMEHHUH OMNpEAENsATh BAIEHTHOCTh U CTEMEHBb
OKUCIICHUSI XUMHUUYECKHX OJJEMEHTOB B COCAMHEHUSX Pa3IUYHOIO
cocTaBa, BHJ  XUMHUYECKOM  CBsi3u  (KOBaJEHTHAs, HMOHHAad,
METAJTMYECKasi, BOJIOPOIHAS) B COCTUHEHHSX, TUI KPUCTALTUIESCKON
PELIETKM KOHKPETHOTO BeIlecTBa (aTOMHasi, MOJICKYJIspHAas, MOHHAas,

MeTaJInuecKas)

1.5

CdopMupoBaHHOCTb YMEHHH OMPENENATh XapakTep CpeAbl B BOJHBIX

pacTBOpax HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

ChopMUpPOBaHHOCTh ~ YMEHHS  KIAaCCH(PUIIUPOBATH  XUMHUYECKHE
peaKmuu IO Pa3TUYHBIM MPU3HAKAM (YHCITY U COCTaBY PEarrpyrommx
BCIIICCTB, TEIUIOBOMY J(eKkrTy peaknuu, H3MCHEHUIO CTCIeHEH
OKWCJICHHSI ~ OJJEMEHTOB,  OOpaTHMOCTH  pPEaKIUH,  y4acTHIO

KaTaJIn3aTopa)

1.7

CdopMHUpOBAaHHOCT ~ YMEHHMI  COCTAaBJIATh YpPaBHEHUS  PEaKIUi
pPa3NTUYHBIX THUIIOB, TOJHBIE M COKpAUCHHBIE YPAaBHEHHUS pPEaKIUi
MOHHOTO 0OMEHa, YUUTHIBAs YCIOBHS, MIPU KOTOPBIX 3TU PEAKIIUU UIYT

J0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOAUTH PEAKIMU, MOATBEPKIAIOIIE
KaueCTBEHHBIM  COCTaB  Pa3IMYHBIX HEOPraHMYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIME B BOIHBIX

pacTBOpax HCOPraHUYCCKNX BCILICCTB

1.9

CdopMuUpOBaHHOCTh YMEHUU PACKPBIBATH CYIIHOCTH OKUCIHTEIHHO-
BOCCTaHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOTrO OanaHca ITUX peakiuit

1.10

CdopMupoBaHHOCTh YMEHUM OOBSACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKOU pCakunu OT pa3IMYHbIX (baKl“OpOB

1.11

ChopMUpOBaHHOCTh ~ YMEHHH  OOBSICHSITH  XapakTep  CMCIICHUS
XAMHYECKOTO PAaBHOBECHS B 3aBUCHMMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunuun Jle llarense)

OO0mups 1 HeOpraHUYeCcKast XUMUS

2.1

CdopmMupoBaHHOCTh YMEHHI packpbeiBaTh cMbici [lepuoanueckoro
3aKOHa J.1. MenneneeBa " JIEMOHCTPHUPOBATH €ro

CUCTECMATU3UPYIOLIYIO, O6’bHCHI/ITeJ'ILHy10 u MMPOTHOCTUYCCKYIO

dyHKIIH




2.2

CdopMHUpOBaHHOCTh YMEHHUM XapaKTepH30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX 3JeMeHTOB 1-4 mnepuonos Ilepnonuueckon
CUCTEMBI XUMHYECKMX dieMeHToB JI.MI. MenaeneeBa, HCHONIB3ys
HNOHATHS «S-, P-, 0-dJCKTpPOHHBIE OPOHTANIMY», <«OHEPreTHYECKUE
YPOBHMUY»,  OOBSCHATH  3aKOHOMEPHOCTHM  M3MEHEHHUS  CBOWCTB
XUMUUYECKUX 3JIEMEHTOB M MX COCAMHEHUH IO MEpHoJaM M Ipylnnam

[lepuonuueckoi cucrembl XuMuueckux aemeHToB .M. MenneneeBa

2.3

ChopMHPOBaHHOCTh YMEHUM XapaKTepu30BaTh (OMHUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPraHUYECCKUX BEIICCTB Pa3IMYHBIX KIACCOB,
MOJATBEP)KAATh  CYIICCTBOBAHME  T'CHETHYECKOH  CBSI3U  MEXKIY
HEOPTaHMYECKIMH BEIICCTBAMH C MOMOIIBI0  YpaBHEHUH

COOTBCTCTBYHOIIMX XUMHUYCCKUX peaKI_[I/Iﬁ

2.4

ChopMupoBaHHOCTh ~ YMEHHUM  yCTaHaBIMBATh  MPUHAMIEKHOCTH
HEOPraHMYECKUX BEIIECTB I10 UX COCTaBY K OINpENeIEHHOMY Klaccy
(rpynme) coenrHEHUN (IPOCThIE BEIIECTBA — METAJIbl M HEMETAILIbI,

OKCHU/JIbl, OCHOBAHU I, KUCJIOThI, aM(OTEPHbIE THIPOKCUIbI, COJIH )

2.5

CdopMHUpOBaHHOCTh YMEHHMH HCIOJIB30BaTh XUMHYECKYI0 CHMBOJIUKY
JUIL  COCTaBJCHHUsS (OPMYJ BEIIECTB W YPaBHEHUH XHUMHUYECKHUX
peakiuii, cucremaruueckyto HomeHkiarypy (IUPAC) u tpuBuanbHbie
HA3BaHUS OTJCNBHBIX HEOPTaHMYECKHX BEIIeCTB (YrapHbId Tas,
VITIEKUCIIBIN Ta3, aMMMaK, TaléHas W3BECTb, HETallEHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTUE)

2.6

CdhopMHPOBaHHOCTh YMEHUM XapakKTepu30BaTh (OMHUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPraHUYECCKUX BEIICCTB Pa3IMYHBIX KIACCOB,
MOJNTBEP)KAATh  CYIICCTBOBAHME  TICHETUYECKOW  CBS3U  MEXIY
HEOpPTraHMYEeCKUMHU BEIIECTBAMU C  TIOMOUBIO  YpaBHEHHI

COOTBCTCTBYOIIMX XUMUYCCKUX peamnﬁ

2.7

CdopMupPOBaHHOCTh YMEHUH TJIAHUPOBATH U BBHITTOJIHSITh XAMUYECKUM
OKCHEPUMEHT (pa3ioKeHHEe IEepOKCHIa BOJAOPOAA B IPHCYTCTBHU
KaTaJlM3aTopa, OINpeaesieHHe Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO HWHIWKATOPa, BIMSHHE pa3TUYHBIX (DaKTOpoB Ha
CKOPOCTh ~XMMHUYECKOW pEaklHWH, pEeakuuu HOHHOTO OOMEeHa,
KayeCTBEHHBIC PEAKIIMK Ha Cylb(ar-, KaApOOHAT- U XIIOPUI-aHUOHBI, Ha
KATUOH aMMOHHUS, pEIICHHE OSKCIIEPHUMEHTAJIbHBIX 33/1a4 1O TeMaM
«Metaib» 1 «Hemertanib») B COOTBETCTBUU C MPABUIIAMHU TEXHUKU
0e30macHOCTH TpU OOpalleHWH C BeIIeCTBAaMH M J1aOOpaTOPHBIM
060py,Z[OBaHI/IeM; OpCaACTaBIIATH PE3yJIbTaThl XUMHUYCCKOI'O
JKCIIEpUMEHTa B (opMe 3amucd  ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GOpMYyIHPOBATH BHIBOIBI HA OCHOBE ITUX PE3YJIHTATOB




2.8

C(bOpMI/IpOBaHHOCTL yMeHPIfI CO6JHOI[8.TL IpaBujia MOJB30BAHUA
XUMHUYECKOM HOCYHOﬁ u J'IaGOpaTOpHBIM O60py2[OBaHI/IeM, a TarKkKe
ImpaBujia 06pa1ueH1/151 C BCIICCTBAMU B COOTBETCTBUU C HWHCTPYKIIUAMU

110 BBIIIOJTHCHUIO J'IaGOpaTOpHLIX XUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTb YMEHHI XapaKkTepHu30BaTh XAUMHUYECKHE
IPOLECCHI, JIeXKale B OCHOBE MPOMBIIUICHHOTO MOJIY4EHHUsS CEPHOM
KHCIJIOTBI, aMMHaKa, a Takke C(OPMUPOBAHHOCTH MPEICTABIECHUN 00
o0IMX HayyHbIX MPUHLUNAX M  DKOJIOTMYECKHX  Ipobiemax

XUMHUYCCKOI'0 IMMpOrU3BOJACTBA

XUMHUS U KU3HB. PacuéThnl

3.1

CdopMuUpoBaHHOCTh MPEACTABICHUH O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMHUU B TIO3HAHUHU
ABIIGHUM TpUPOAbl, B (OPMUPOBAHUM MBIIUICHUSI W  KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW JyIs
pelleHHsT TMPAKTHYEeCKUX 3alad U OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHUS K CBOEMY 3II0POBBIO U MIPUPOIHOI cpere

3.2

CdopMupoBaHHOCTH YMEHU U KPUTHUUYECKU aHaJM3UPOBATh
XUMUYECKYI0 HHGpOpMAIUI0, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccOoBOM KOMMYHHKAIIMU, ceTh IHTepHET U pyrue)

3.3

CdhopMHPOBaHHOCTh YMEHUM COOJIIOAATh TpaBUjia IKOJOTHUYECKH
11e1eco00pa3Horo MoBeeHUss B OBITY U TPYIOBOW JEATEIBHOCTH B
LEIIX COXPAHEHUsI CBOErO 3J0POBbS M OKPYXKAIOLEH PUPOAHOU

cpenbl

3.4

Oco3HaBarh OMNAacHOCTb BO3JIEHUCTBUS HA JKUBBIE OPraHU3MBbI
ONpeeNEHHbIX BEIECTB, MOHUMas cMbica nokasarens [IJK, noscHaTs
Ha MpUMepax CocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3I[€I7[CTBI/I$[ Ha OpraHu3M 4YCJIOBCKa

3.5

CdopMupoBaHHOCTb yMEHU’ IPOBOJIUTH BBIYUCIICHUS  C
UCIIOJIb30BAHUEM TOHSTHS «MaccoBas JIOJis BEIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIICHHWI Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BEIIIECTBA MJIM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B pPEAKIUU BEIIECTB,
TenjaoBoro 3¢pekra peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BCHICCTB, MPCBPAICHUA U COXPAHCHHUA SHCPIUHU




HPOBEPAEMBIE DJIEMEHTBI COAEPXAHUA 10 KITACC

Kon

IIpoBepsieMbIii 3J1IeMEHT CO/Ie PKAHUA

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBbI OpFﬂHH‘ICCKOfI XUMHUU

1.1

[Ipenmer opranudeckoil XuMUU: €€ BOSHHUKHOBEHHE, Pa3BUTHE M 3HAYCHUEC B
MMOJYYEHUN HOBBIX BEUIECTB M MaTepHaIOB. Te€opHs CTPOEHUSI OPTraHUYECKUX

coeaquHeHui A.M. BytiepoBa, €€ OCHOBHBIE MTOJOKEHUS

1.2

CrtpykrypHble (OpMyIIbI OpPraHMYECKUX BemecTB. [OMONOrus, H30Mepus.
XuMHU4YecKass CBS3b B OPraHUYECKUX COCOUHEHUSAX — OJMHApPHBIE U KPATHBIC

cBs3u. [Ipencrapienne o KacCu(UKAIINU OPraHUYECKUX BEIICCTB

1.3

HOMCHK.TIaTypa OPraHn4CcCKux COCI[I/IHCHI/Iﬁ (CHCTCM&TH‘ICCK&H) U TpUBHAJIBHBIC

Ha3BaHUS BaXKHEUIIX HpeHCTaBHTeHeﬁ KJIIaCCOB OPTaHNYCCKUX BCHICCTB

YrneBonopoabl

2.1

AJKaHBI: COCTaB U CTPOECHME, TOMOJIOTHYECKU I psil. MeTaH u 3TaH — IpocTeIme
MPEJICTaBUTENN aJKaHOB: (U3NYECKUEe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMEIIEHUS U TOPEHHUs), HAX0XKJIEHUE B IIPUPOJIE, IOJYYEHHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKHH PsiA. DTUIECH W TPONHIEH —
MpocTeilme MpeICTaBUTEIN AJIKEHOB: (PU3MYECKUEe U XUMHUYECKHE CBOMNCTBA
(peakunu TUIPUPOBAHUS, TaJOTCHUPOBAHMS, TUIApATAllUM, OKUCICHUA U

HOHI/IMepI/ISaHI/II/I), IMOJIYYCHHUEC U TPUMCHCHUC

2.3

Anxaguensl: OyragueH-1,3 u wMerunOyragueH-1,3: cTpoeHue, BakHeWIme
XMMUYECKHE CBOICTBa (peakius noiaumepusanuu). [lomydeHre CHHTETHYECKOTO

KaydyKa W PE3UHBI
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AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHMU, TOMOJIOTHYECKU pAA. AI_ICTI/IJ'IGH —
HpOCTeI\/'IIJ_II/Iﬁ NpeACTaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (I)H3quc1<ne u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUApUpOBaHUsd, TAJIOTCHUPOBAHU A, THAPATAIIUH,

TOPEHHUSI), IOTY4YEHUE U IPUMEHEHUE

2.5

Apennl. benson: cocraB, cTpoeHme, (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHupoBaHUs U HUTPOBAHUS), IOJyY€HUE U TpUMEHeHue. Toryou:
COCTaB, CTpoeHue, (u3nUeckne U  XUMHUYECKHE CBOWCTBAa (peakimuu
raJJOTeHUPOBAHUS M HUTPOBAHUS), MOJy4deHUE U TpUMEHEeHHE. TOKCHYHOCTb
apeHoB. ['eHeTmyeckas CBS3b MEXKIY YITIEBOJOPOAAMH, MPUHAUICKAINMMH K

PAa3JINIHBIM KiIaCcCaM

2.6

[IpupoaHble HCTOYHUKH YIIIEBOAOPOIOB. [IpUpoIHEIii a3 U OMyTHBIE He(TSHBIC
razel. Hedrp u e€ mpoucxoxnenue. CriocoOwl mnepepaboTkn He(TH: EPEroHKa,
KpPEKUHT (TepMHMYECKUM, KaTaluTuuyeckuil), nmuponus. [lpoaykrel mepepaboTku
He(TH, X NMPUMEHECHHE B TPOMBIIUICHHOCTH W B ObITYy. KamMeHHBIN yronp u

MPOJIYKTHI €ro nepepaboTKu




Kucnopoaconepkanme oprann4eckie CoeAMHEHUS

3.1

[IpenenbHble 0AHOATOMHBIE CIUPTHI. METaHO U ATAHOJ: CTpOeHUE, (Pu3nyecKue
U XAMHYECKME  CBOMCTBa  (peakuuu C  aKTUBHBIMM  MeTaJljlaMH,
raJoreHOBOJIOPOJIaMH, TOpEeHHue), MpuMeHeHue. BomopoaHbie CBSI3M MEXITY
MOJIEKYJIaMU CIUPTOB. JlelicTBHE MeTaHOJa W 3TaHOJIa Ha OPTraHU3M YellOBEKa.
MHoroaroMHbie CIUPTHI. DTUICHIIIMKOIb U TIUIEPUH: CTPOCHHE, (DU3NUYECKUEe U
XMMUYECKHE CBOWCTBA (B3aMMOJICHICTBHE CO IIEMIOYHBIMH  MeETaJIaMH,
KAaueCTBEHHAs pPeakiMs Ha MHOTOATOMHBbIE CHHPTHI). JleiicTBME Ha OpraHu3M

YCJI0BCKaA. HpI/IMeHeHI/Ie TIIMOCpHUHA U STHJICHTIINKOJIA

3.2

®deHoT: CTPOGHHWE MOJCKYJIbl, (u3nueckne W XUMHUYECKHE CBOMWCTBA.

Toxcuunocts (enomna. [lpumenenue derona

3.3

AJIB)ICTI/II[BI 1 KCTOHBEI. q)OpMaJ'IBI[CFI/IZ[, AllCTAJIIBACTUA: CTPOCHUC, (1)I/I3I/I‘{6CKI/IC n
XMMHUYECKUE CBOMCTBa (peaKI_[I/II/I OKHCJIICHHUA N BOCCTAHOBJICHUA, KAUCCTBCHHBIC

peaxuuu), MoxydeHue U NTpuMEHEHUE

3.4

OnHOOCHOBHBIE TpefeTbHble KapOOHOBBIE KHCIOTHI. MypaBbUHAs M YKCycHas
KUCJIOTHI: CTpOeHUE, (PU3NYECKUe U XMMHYECKHEe CBOMCTBA (CBOMCTBA, OOIIME 171
K1acca KUACIOT, peakius d3TepuuKaluM), TOJNydeHHEe | MpPUMEHEHHE.
CreaprHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX

KHMCIIOT. MBLIIa KaK COJIM BBHICIIMX Kap6OHOBI>IX KHCJIOT, UX MOIOIIICC JIeficTBUE

3.5

CrnoxxHble 2QUPBI KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['HAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xxupoB. [lpumeHenue xupoB. buonorndeckas posb

KUPOB

3.6

VYrneBoapl: cocraB, Kiaccu(uKaius yrieBoaoB (MOHO-, TU- M MOJIMCAXapHJibl).
I'mrokoza — mpocTtedumil MoHoOcaxapu: OCOOEHHOCTH CTPOEHUS MOJICKYIIBI,
dusnuecKue U XMMHYECKHE CBOMCTBA (B3auMo/eiicTBre ¢ ruapokcuaom meau(ll),
OKUCJICHHE aMMHauHbIM pacTBOpoM okcujpa cepebpa(l), BoccTaHoBIeHHE,
OpOXXeHHE TJIIOKO3bI), HAaXOXJEHHWE B IMPHPOJE, NMPUMEHEHHE, OMoIorHvecKas
poib. @orocunTe3. DpyKTO3a KaK M30MEp MIHOKO3bl. Kpaxmasl ¥ 1euIo03a Kak
npupoHele noiauMmepbl. CTpoeHHMe Kpaxmana M Leuloo3bl. dusndeckue U

XAMHYECKHE CBOMCTBA Kpaxmaiia (THAPOIIN3, KaueCTBEHHAS PEAKIUs C HOJIOM)

A3OTCOI[Cp)KaH_[I/IC OpPTaHHUYCCKUEC COCANHCHUA

4.1

AMHHOKHCIIOTBI Kak aM(OTepHble OpraHMYecKue coeluHeHHs. Pusnyueckue U
XMMUYECKHE CBOMCTBa aMHUHOKUCIOT (Ha mpumepe rmuuuHa). buomormueckoe

3HAYCHUEC aMHUHOKHMCIIOT. HeHTI/II[BI

4.2

benkn Kak NOpUPOIHBIE BBICOKOMOJIEKYJSIpDHBIE coenuHeHus. llepsuyHas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OEIKOB. XUMHYECKHE CBOHCTBA OEIKOB:

TUAPOJIN3, JCHATYypalMaA, KAHCCTBCHHBIC PCAKIIUU Ha Oenku




BBICOKOMOIEKYIISIPHBIE COCIUHEHUS

5.1

OcCHOBHbBIE TMOHATHUS XUMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3allUH, CPETHSS MOJICKYIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCTUHEHHH —

MMOJIMMCPHU3A A U ITOJIMKOHJACHCAIU A

5.2

OKCIIEpUMEHTAIbHBIE METOAbl M3Y4EHUs BEUIECTB W HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

KaydykoB. [lonmyuyeHune CMHTETHYECKOrO Kaydyyka U PEe3HHBI

11 KJIACC

Kona

IIpoBepsieMblIid 3JI€MEHT CO/Ie PKAHUSA

Teopernueckre OCHOBBI XUMUH

11

XUMHUYECKUM 37eMeHT. AToM. S1apo aTtoma, H30TONBl. DJIEKTPOHHAs 000JI0YKa.
DHepreTuveckue ypoBHH, MOIYPOBHU. ATOMHBIC OPOUTANH, S-, P-, O-2JIEMEHTHI.
Oco0eHHOCTH pacmpeesieHusl JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JE€MEHTOB

IEPBbIX LICTHpéX INepruoa0B. SJICRTpOHHaSI KOH(I)I/IpraI_II/IH aTOMOB

1.2

Ilepuoauueckuii 3akoH U [lepuoauueckas cucrema XuMU4YeCcKuX snemenTo .M.
MenneneeBa. CBs3p INEepUOAUYECKOrO 3akoHa M Ilepronnueckoil cHCTEMBI
XuMH4eckux 3yeMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XUMHYECKMX D3JIEMEHTOB U
o0pa3zyeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TIpyHIaM U IEpHOJaM.

3HayeHNE MMEPHUOJNYICCKOIO 3dKOHA B PA3BUTHU HAYKU

1.3

Ctpoenue BemecTBa. XHUMHUYECKass CBsi3b. Buabl XMMHUUYECKOW  CBSs3U
(KOBaJICHTHAsi HEMOJISIpHAsT W TOJISIpHAs, WOHHAs, MeTauinueckas). MoHbI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHMsI KOBAJICHTHON XUMHYECKON CBSI3U

(0OMEHHBIN U TOHOPHO-aKIEeNTOPHBIN ). BogopoaHas cBsi3b

1.4

BanentHocTs. DnekrpooTpunareabHocTb. CTENEeHb OKUCIEHUS

1.5

BemectBa MONEKYISIpHOTO M HEMOJEKYISPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BeEIECTBA. THUNBl KPUCTAIIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUMA KpUCTAUIMuecKod pemetku. [loHsTHEe O AuMcIepcHBIX
cuctemax. VMcTuHHBIE W KOJIOMAHBIE PacTBOpbL. MaccoBasi J0Jsl BeIeCTBa B

pacTBope

1.6

Knaccudukanust Heopranuueckux coequHenunii. HomeHkmaTypa HeopraHm4eckux

BCIICCTB

1.7

XuMHuueckast peaxuusi. Knaccuduxanms XUMUYECKUX  peakiui B

HeOpFaHquCKOﬁ )51 OpFaHquCKOﬁ XHUMHHU. 3aKOH COXpAaHCHUS MACChbl BCIICCTB,




3aKOH COXpaHCHH U IPCBPALICHUS SHCPIUH ITPU XUMHUYCCKUX PCAKIIUAX

1.8

CxopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB

1.9

O6paTI/IMLIC pCaKkuuu. XUMHUYECKOE paBHOBCCHC. q)aRTOpLI, BIIMAIONME Ha

cocTrossHue XxumMuueckoro pasHosecus. Ilpunnun Jle Ilatense

1.10

DnekrponuTrdeckas auccomuanus. CUibHbIe W clla0bie AIeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIICCTB: KMCIIas, HCUTpaIbHAs, IICJIOYHAas. Peakiinun HOHHOTO

oOmeHa

1.11

OXUCIUTENIBHO-BOCCTAHOBHUTCIBHEIC pCakunuun

Heoprannueckas xumus

2.1

Hemerannel. [lonoxenne HemetaiwioB B [lepuoanueckoil cucreMe XMMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. Du3nueckue

CBOMCTBA HEMETAJIJIOB. AIIJ'IOTpOl'II/IH HCMCTAlJI0B (Ha npuMepe Kucjiiopoaa, CCphl,

docdopa u yriepona)

2.2

XUMHUYECKUE CBOWCTBA BAXHEUIIMX HEMETAIJIOB (TaJloOTEHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpPEMHHS) M HUX ~ COCIMHEHUM  (OKCHJIOB,
KUCTIOPOJACOJIEP)KAIMX ~ KHUCJIOT, BOJOPOAHBIX coenuHeHui). I[Ipumenenue

BaXKHENIIIMX HEMETAJUIOB U X COETUHEHUU

2.3

Meramnel. Ilonoxenune wmerawioB B Ilepuoguueckoin cucTeME XUMUUYECKHX
anemeHToB J[.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04YEK
aToMOB MeTa/uioB. O0mme ¢u3ndeckue cBoiicTBa MeTauioB. CIIaBbl METALIOB.

SHCKI‘pOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAJIJIOB

2.4

XUMHYECKHE CBOWCTBA BAXXHEHIMX METAUIOB (HATPUH, KaJMM, KaJabIUM,
MarHvi, aJlOMUHHUH, ITUHK, XpOM, JXKE€JIe30, MeIb) U UX coeauHeHuiu. Ooume

CIIOCOOBI IMOJIY4CHU A MCTAJLJIOB. HpI/IMeHeHI/Ie MCTaJIlIOB B 6BITy 1 TCXHUKC

2.5

T'enernueckas CBs3b HCOPraHUYCCKHUX BCIICCTB, NPUHAMICKANUX K PASTIUNIHBIM

Ki1acCaM

XUMHUS U )KU3HD

3.1

Pons xumMum B oOecrieueHMHM SKOJIOTMYECKOH, JHEPreTHUeCKO W TMHUIIEBOU
0€30MacHOCTH, Pa3BUTHU MeTUIHUHBI. [loHATHE O HAaydHBIX METOAAX MO3HAHMS

BEILECTB U XMMUYECKUX PEaAKIIHI

3.2

[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIUIIAX MPOMBIIUIEHHOTO MOMYYCHUS
BOXHEUIIMX BEIIECTB. YEIOBEK B MHUpPE BEILIECTB U MAaTEPHUATIOB: BaKHEUIME
CTPOUTENBHBIE MAaTepHabl, KOHCTPYKIHOHHBIE MAaTEepHalbl, KpPaCKH, CTEKIO,
KEepaMUKa, MaTepualibl ISl JJIEKTPOHUKU, HAHOMATEpHUaJlbl, OPraHUYECKUE H

MHUHEpaITbHBIE YI0OpeHus

3.3

Xumus H 340POBLC YCJIOBCKA: IIpaBUJjla HCIOJIb30BAHHUA JICKAPCTBCHHBIX




ImpenapaTrosB, [IpaBuJIa 0€30I1aCHOTO MCITOJIBE30BaAHUS npcrnaparoB OBITOBOI XUMUH

B IIOBCEIHEBHOM KU3HU

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIAA YYEHUKA

Xumus. [adpuemsaa O. C., OctpoymoB . I'., Crankos C. A. 10xmacc (ba3oBbiii)

Xumus. [Madpuensaa O. C., OctpoymoB U. I'., CrankoB C. A. 11 knacc (ba3oBslii)

METOIANUYECKHUE MATEPHAJIbBI IVIA YUUTEJIA

Xumus. 10 kmacc. ba3oBeiit ypoBeHs. [IpoBepouHbIe U KOHTPOJIbHBIE PA0OTHI
["abpuensu O. C., JIeicoal'. T

Xumus. 11 knacc. ba3zoBblil ypoBeHb. [IpoBepouHbIE U KOHTPOJIbHBIE PAOOTHI
["a6puensan O. C., JIsicoBal'. T
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

UHTEPHET
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