Pabouas mporpamMma mno npeamery
XVIMUSI (6a30BbIii ypOBEeHb)
10-11 xnacc

Pabouass mporpamMma 1o yueOHOMY mpeaMeTy «Xumusi» (0a30BbIii ypOBeHb)
(mpeameTHasi obnacte «EcTecTBeHHO-HayuHble TpeMeThbI») (fasee COOTBETCTBEHHO —
rporpaMma IO XUMHUHM, XUMHSI) BK/IHOYAaeT IOSICHUTENBbHYI0 3alMuCKy, COJeprKaHHue
oOyueHwusi, TJIaHUpyeMble pe3y/bTaTbl OCBOEHHsI TIPOrpaMMbI TI0 XUMUH, T/IaHUpyeMble
pe3yJ/bTaThbl, TeMaTUUeCKOe IJlaHhPOBaHUe.

[MosicHuTenbHas 3amucka OTpakaeT oOIMe LeMu W 3a/laud WU3Y4YeHUs XUMHH,
XapaKTePUCTUKY TICUXOJIOTUUECKUX TIPeATIOChIIOK K e€ M3y4YeHHI0 O0ydJaroluMUCH,
MeCTO B CTPYyKType yuebOHOro IjlaHa, a TakKXe TMOAXOAbI K OTOOpYy copep>KaHUs,
K OIpefleJIeHHI0 TUIAHUPYEMBIX pe3y/bTaTOB M K CTPYKType TeMaTh4eCcKoro
TJIAHUPOBAHMUS.

CozepkaHre 00ydyeHUss pacKpbiBaeT Cojlep)KaTelbHble JIMHWAH, KOTODbIe
Tpe/ijIaraloTCsl AJisi 00si3aTeNTbHOTO M3yueHUst B KaXK/JOM KJjacce Ha YPOBHe CpeJHero
obr1riero obpa3oBaHus.

[Inanupyemble pe3y/bTaTbl OCBOEHHUS MPOrpaMMbl IO XWMHUMU  BKJIOUAOT
JIMYHOCTHBbIE, MeTarpeJjMeTHble pe3yJ/bTaThl 3a BeCb Tepuofi oOyueHusi Ha YPOBHe
cpemHero o0IIero oOpa3oBaHHS, a TaKXKe IpeAMETHBbIE OCTYPKEHUsS 00yUarol[erocs
3a KaX/Iblid TOZ, 00yueHwusl.

IIOACHUTE/IbHASA 3AIIMCKA

[Tporpamma 10 XMMHMM Ha YPOBHe cpejHero o0irjero obpa3oBaHus pa3paboTaHa
Ha ocHoBe ®eznepanmbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «06 o6pa3zoBaHuM
B Poccuiickoit ®epepaiiviv», TpeOOBaHMM K pe3y/jbTaTaM OCBoeHHs defiepaJbHON
oOpa3oBaresbHOM TIPOrpaMMbl  cpefgHero obimiero obpasoBanus (POIT COO),
npe/icTaB/ieHHbIX B defiepasibHOM TOCYJAapCTBEHHOM 00pa3oBaTebHOM CTaHAapTe
COO, c¢ yuérom KoHienmumu TIperiojlaBaHust y4yeOHOro TipeaMeTa «XHUMHUSI»
B oOpa3oBaTenbHBIX OopraHu3salusx Poccuiickoii ®efepaiyy, peanr3yroux OCHOBHbIE
oOpa3oBaresibHbIe TIPOTPAMMbBI, M OCHOBHBIX TIOMOKeHUN «CTpaTeruy pa3BUTUS
BocnuTaHusi B Poccuiickori ®depepaiuu Ha miepuof Ao 2025 ropa» (PacriopsbkeHue
[TpaButensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY TI0/IX0JJ0B K pa3pab0TKe MpOrpamMMbl 10 XUMHUH, K OTIpe/ie/ieHHt0 o01iiei
cTpaTeruyd OOyYeHUsl, BOCTIMTAHUS U Pa3BUTHS OOYYaIOIIUXCS CpeACTBaMHM yuebGHOTO
npeamera «Xumusi» ansg 10-11  kmaccoB Ha 6a30BOM  ypPOBHE  COCTaBWIIU
KOHLenTyanbHble TmosiokeHuss PI'OC COO o B3aumooOycC/IOBIEHHOCTH  Liefiel,
cojlep>KaHusi, pe3y/lbTaToB o00yueHHs U TpebOBaHWM K YPOBHIO TIOATOTOBKHU
BBIITY CKHUKOB.

B COOTBETCTBUM C JJaHHBIMU TIOJIOKEHUSIMH TIpOrpaMMa 10 XUMHHU (0a30BbIH
ypOBeHb) Ha YPOBHE CpeiHero o0Iriero oopa3oBaHus:

ycTaHaBivMBaeT o0si3aTesibHOe (MHBapUaHTHOEe) TIpeJMeTHOe CojiepKaHue,
orpejie/isieT KOJIMUeCTBeHHbIE U KaueCTBEeHHbIE ero XapaKTePUCTHUKU Ha KaXK/IOM JTarle
W3yuyeHus rpeJMeTa, TipeflyCMaTpuBaeT MPUHLIUIBI CTPYKTYPUPOBaHUSI COAEP)KaHUs U



pacripefiesieHusi ero 1o KjaccaM, OCHOBHBIM pa3/iesiaM 1 TeMaM Kypca;

IAéT TpUMepHOe pacripeZiesieHNe yueOHBIX YacOB MO0 TeMaTUUeCKUM pasjesaMm,
peKoMeH/lyeT TIPUMEpPHYIO TI0C/e[loBaTe/lbHOCTh HW3yUeHHs OT/eNbHBbIX TeM Kypca
C YUETOM Me>KITpeIMETHBIX Y BHYTPUIIPEAMETHBIX CBsi3eH, JTOTMKH yueOHOT0 mporiecca,
BO3pacTHBIX ocobeHHOCTel obyuaromuxcs 10—11 Knaccos;

NaéT MeTOAMUYeCKyl0 WHTepTpeTaljuio liejiell W3yueHus IpeAMeTa Ha YpOBHe
COBPEMEHHBLIX IPUOPDUTETOB B  CHUCTeMe Cpe/iHero  o0ijero  obpa3oBaHus,
cojJiepKaTe/IbHOM XapaKTepHUCTUKY TUIAaHHPYeMbIX pe3y/bTaTOB OCBOEHHUSI OCHOBHOM
oOpa3oBaTe/ibHOM TIpOTpaMMbl  cpefiHero ob6ijero obOpa3oBaHusi  (JIMYHOCTHBIX,
MeTarnpeAMeTHbIX, TpeAMeTHbIX), OCHOBHbIX BHUJOB  YyueOHO-TI03HaBaTeIbHOM
JesTeTbHOCTU 00ydYarolerocsi 1O OCBOEHWIO cojepkaHus TripegMmeTa. [lo Bcem
Ha3BaHHLIM TIO3UI[USIM B IIpOrpaMMe [0 XHUMHH COOJIFo[ieHa ITPeeMCTBEHHOCTh
c deaepanpHOii pabouelt TporpaMMoi OCHOBHOTO 0OII[ero oOpa3oBaHUS IO XWUMHH
(mnst 8-9 KmaccoB 0b6pa3oBaTe/IbHBIX OpraHU3aI|i, 0a30BbIA YPOBEHD).

XyuMuueckoe oOpa3oBaHUe, MOydyaeMoe BBITYCKHMKaMU o0Iieobpa3oBaTebHOM
OpraHu3alvy, SB/SeTCS HeOoTheM/IEMOW YacThio MX oOpa3oBaHHOCTA. OHO CITY>KUT
3aBepIIAlOIIUM 3TalioM peav3aldd Ha COOTBETCTBYIOIeM emy 0a30BOM ypOBHe
K/TFOUEeBBIX 1[eHHOCTeH, TIPUCYIIUX 1[eJIOCTHOM CHCTeMe XUMUUeCKOro oOpa3oBaHMs.
OTH 1]eHHOCTH KacaroTCs MI03HaHKWs 3aKOHOB MPUPO/bI, (HOPMUPOBAHUSI MUPOBO33DEHUS
u o0meld Ky/JbTyphl UeslOBeKa, a TakKXKe JKOJIOTHUYeCKH 00OCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 W ITIPUPOJHOM cpefe. Peanu3yeTcsi XUMHUECKOe
obOpa3oBaHue 00yuaroOIUXCs Ha YPOBHE cpenHero oOIero oOpa3oBaHusI CpefCcTBaMU
yuebHOro mpeiMeTa «XUMUsI», COAep>KaHHe U TOCTPOeHHe KOTOpPOro OmpefiesieHbl B
rporpaMMe 1o XMMHWU C YUETOM CIel[ubUKA HayKH XMUMHH, €€ 3HaueHUs B TO3HAHUU
MIPUPO/IbI U B MaTepUa/IbHOM >KW3HU OOIIecTBa, a TakKe C YUYETOM OOIIMX Liesei
Y TIPUHLIATIOB, XapaKTePU3YIOIUX COBPeMEHHOe COCTOsSIHHEe CHCTeMbI CpeIHero o0Iero
obpazoBanuss B Poccuiickoit Pepeparyu. Tak, Hampumep, NpH GHOPMHUPOBAHUN
cofiep)KaHusi TipeaMeTa «XUMHSI» YUTeHbI CJleAyIol[ye TOJI0KeHUs: o creluduke u
3HaYeHUU HayKW XUMUHU.

XUMHSI KakK 3/eMeHT CHCTeMbl eCTeCTBEeHHBIX HayK HrpaeT o0co0yi pob
B COBpeMeHHOM LIMBWIN3allMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalIbHON KybTypbl. OHa
BHOCUT CBOW BK/Ia[, B (OpMHpOBaHWE PpAlMOHA/JILHOTO HAyUHOTO MBbIIUIeHUS, B
Co3/laHre 1IeJIOCTHOTO TIpe/iCTaBleHuss 00 OKpysKalollleM MHDe KakK O eJUHCTBe
NIPUPOJLI U Ue/ioBeKa, KOTopoe (OpMHPYeTCs B XWMWU Ha OCHOBE TIOHUMaHHS
BEIIeCTBEHHOTO COCTaBa OKPYXKAIOIL[ETO MHpA, OCO3HAHWSI B3aUMOCBSI3U MEXIY
CTPOEeHMEM Bell[eCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTSIMU TIPYMEeHEeHHSI.

TecHO B3aMMOZIENCTBYSI C APYTMMH €CTeCTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTheMJIEMON YaCTbl0 MHPOBOM KYJ/bTYpbl, HEOOXOJUMbIM YCJIOBHEM YCIIeITHOTO
TPyAa Y >KU3HM KaXkAoro uwieHa obOijectBa. CoBpeMeHHas XUMHSI KaK Hayka
co3uiaTe/lbHasl, Kak HayKa BBICOKUX TE€XHOJIOTM HallpaB/ieHa Ha pellieHre T7100aabHbIX
npo0sieM yCTOWUYMBOIO pa3BUTUsS UeJIOBEUECTBA — ChIPbEBOM, JSHEpPreTUUeCKOM,
TTUIIIeBOM, K0JIOTHYeCcKoi 6e30MacHOCTU U 0XPaHbl 3[0POBbSI.



B cooTBeTcTBMM C OOUUMH I[eISMA U TPUHIUIIAMA CpeAiHero oOImero
obpa3oBaHus cojep)kaHWe Tipeamera «Xumus» (10—11 kmaccel, 6a30BBIH YPOBEHb
W3yuyeHUs])) OPUEHTHPOBAHO TPEUMYIIIeCTBEHHO Ha OOIeKyIbTYpHYH TO/JIOTOBKY
oOyyaroruxcs, HeoOXOANUMYI0 UM J1Ji1 BbIPaOOTKM MHPOBO33PEHUeCKHX OPUEHTHUPOB,
YCITEIITHOTO BK/TFOUEHHSI B »KU3Hb COLIMyMa, TPO/I0/DKeHUs] 00pa30BaHUsI B Pa3/IMUHBIX
o0macTsx, He CBA3aHHBIX HETIOCPeJICTBEHHO C XUMUEH.

CocTaByisrol[UMU ~ TIpeaMeTa  «XUMHSI»  fABJSIOTCA ~ 0a30Bble  KypChl  —
«Oprannueckasi xumuss» U «OOIjasi W HeopraHWYeckasi XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJiep)KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: CHCTeMa
3HaHWW TI0 HEOpraHWYeckKoW XUMUHU (C BK/IIOUEHWEM 3HaHUW W3 00Ilell XUMHM) U
opraHudecko xumuu. @®opmMupoBaHWe [JaHHOW CHUCTeMbl 3HaHUN TIpU U3YUeHUHU
npegMeTa o0ecrieuriBaeT BO3MOXXHOCTh PAaCCMOTDPEHHsI BCero MHOroobpasusi BelleCTB
Ha OCHOBe OOIIIMX TMOHATHH, 3aKOHOB U TEOPHI XUMUH.

CTpyKTypa cozep>XaHuss KypcoB — «OpraHuueckass xumusi» H «OOmias u
HeopraHuyeckass XuMmusi» ChopMHpOBaHa B TIporpaMme I10 XUMHW Ha OCHOBE
CUCTEMHOTO TI0/IX0/ja K M3y4eHHI0 yueOHOTrO mMaTeprana U 00yc/oBIeHa UCTOPUUYECKH
000CHOBaHHBIM pa3BUTHEM 3HAHWUN Ha OMpee/IEHHBIX TEeOPeTUUeCKHUX YPOBHSX. Tak,
B KypCe OpraHuuecKoil XMMUU BeIlleCTBa PacCMaTPUBAIOTCSA Ha YPOBHE K/IaCCUUeCKOMU
TEeOpUU CTPOEHUS] OPraHUUeCKUX COeJMHEHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMUYECKHUX
W 3JIeKTPOHHBIX TIPe/ICTaBleHW O CTpoeHWHW BemlecTB. CBefleHUSI 00 W3yuaeMbIX B
KypCe Bell[eCTBaX [IJal0TCsI B Pa3BUTUU — OT YTJIEBOJIOPO/IOB 10 CJIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX CcOeJuHeHWM. B Kypce oOpraHMueckol XWUMHUM T[OIy4yalOT pa3BUTHE
chopMUpOBaHHbIE Ha YpOBHe OCHOBHOTO 0O0Iiero o6pa3oBaHusi TepBOHauabHbIE
Tpe/iCTaB/ieHUs O XWMUUeCKOW CBSI3W, KiaacCUGUKAIIMOHHBIX TIpH3HAKaxX BeIllleCTB,
3aBUCMMOCTU CBOMCTB BEIIeCTB OT UX CTPOEHUS, 0 XUMHUUECKOM peakIjvu.

[Ton HOBBIM yIJIOM 3peHUss B TipegMeTe «XuUMHs» 0a30BOTO  YPOBHS
paccMaTpWBaeTCsl U3yueHHBbI Ha YpPOBHe OCHOBHOTO o0O0Iero obOpa3oBaHus
TeopeTUYeCKUd MaTepuaa U (PakTOJIOrMUecKue CBeJleHHsI O BellleCTBaX U XUMUUeCKOMU
peakijud. Tak, B YacTHOCTH, B Kypce «QOOilas ¥ HeopraHuueckas XUMUs»
o0yyarIUMcsT  Tpe/IoCTaB/IsIeTCs BO3MOYKHOCTb 0CO3HaTh 3HaueHue
MepUOANUECKOTO  3aKOHA C O0O0I[eTeopeTHUeCKUX W METO/O0JIOTUUeCKUX TIO3UIIHM,
r/1y0Ke TIOHSATh MUCTOpPUUeCKoe n3MeHeHHe (DYHKIMM 3TOTO 3aKOHa — OT 00o0iijaroieit
710 0OBSICHSIIOIIE! 1 TTPOrHO3UPYIOITIEeH.

EnvHasi cucTteMa 3HaHWM O Ba)KHEMINIMX BellleCTBaX, WX COCTaBe, CTPOEHUU,
CBOMCTBAaX W TNPUMEHEHWM, a TaKXKe O XHMUUeCKUX PpeakI[UsiXx, WX CYIIHOCTU U
3aKOHOMEPHOCTSX MpOoTeKaHusi JoroJiHsgeTcsa B Kypcax 10 u 11 KimaccoB 3jiemeHTaMu
coJlep>KaHusi, UMEIOIUMU KyJIbTYPOJIOTUUECKUN U TIPUK/IaZHOW XapakTep. DTU 3HaHUS
CIIOCOOCTBYIOT MTOHUMAHHWIO B3aUMOCBSI3M XMMUU C IPYTUMH HayKaMH, paCKpbIBalOT eé
poJib B TIO3HaBaTeIbHOW U TIPAKTUUYECKOHW JlesiTe/IbHOCTH UejloBeKa, CIOCOOCTBYIOT
BOCTIMTAaHUIO YBaKEHWs K TIPOIIeCCy TBOpPYeCTBAa B 00J/IaCTH TeOPUM U TIPAKTHUUECKUX
MIPWIOYKEHUH XWUMWU, TIOMOTAlOT BBLIMTYCKHUKY OpPHEHTHUPOBAThCS B OOII[eCTBEHHO



Y JIMYHOCTHO 3HAUMMBIX MPo0/ieMax, CBSI3aHHBIX C XUMUel, KPUTUUECKH OCMBIC/IUBATh
vH(MOpMaIMIO U TIPUMEHSTD e€ [I/is1 TIOTIO/IHEHUs 3HaHWM, pellieHUs] UHTe/IeKTYa/lbHbIX
W 9KCIIepUMeHTalbHBIX MCC/Ie[OBaTeIbCKUX 3a/iau. B 1je0M cofep)kaHue yueOHOTo
npefMeTra «XUMHUsSI» JAHHOTO YPOBHS WM3YueHUsI OPUEHTHPOBAHO Ha (POpMUPOBaHUE
y 00yuaroluxcss MUPOBO33peHUYECKON OCHOBBI /ISl TIOHUMaHUS (UI0COMCKUX HUeH,
TaKUX Kak: MarepuajbHOe eJUHCTBO HEOPraHWYeCcKOro M OpraHh4yeckoro Mwupa,
00yC/IOB/IEHHOCTh CBOMWCTB BeI[eCTB WX COCTaBOM M CTpPOeHHeM, T03HaBaeMOCTh
TIPUPOJHBIX SIBJIEHUM MyTEM SKCIepUMeHTa U pellieHUs TIPOTUBOPeUYU MeXXy HOBBIMU
dakTaMu U TeopeTUYeCKUMM TMpeAroChlIKaMU, OCO3HaHWe POIM XUMHUU B pellleHHur
9KO0JIOTUUECKUX TPo0/ieM, a Takke TpobyieM cOepekeHHWs] SHEPreTHYeCKHX PecypCoB,
ChIPbS1, CO3/JaHUS1 HOBBIX TEXHOJIOTUM U MaTepUuasoB.

B mutaHe periieHusi 3a/lau BOCIIMTAHMWsA, Pa3BUTHS U COL[MAIM3alldd 00yUaroluxcs
TIPUHSATBIE TIPOTPAMMOM 110 XWMUU TIOAXOZAbl K OIpeJeseHUI0 COJIePXKaHUS U
TIOCTPOEHHsI TIpeMeTa TpeAyCcMaTpyUBalOT (HOPMUPOBaHWE YHHWBEpPCATbHBIX Y4eOHBIX
JeNCTBUM, HWMeIoIMX 0a30Boe 3HaueHWe [Jisi Pa3/IMUHBIX BHUAOB JeSTeTbHOCTH:
peliieHusi pobJieM, TIOMCKa, aHaiu3a U 00paboTKu MHGpopMaluyd, HeoOXOAUMBIX s
npuobpeTeHUs OMbITa TMPaKTAYeCKOW W MCC/Ie[0BaTebCKOW  JesiTe/IbHOCTH,
3aHUMaloIlell Ba)KHOe MeCTO B MO3HAHWUW XUMUHU.

B nmpakTuKe TmperofaBaHus XUMHUHW KaK Ha YpPOBHE OCHOBHOTO 0OIrero
oOpa3oBaHUs Tak W Ha ypOBHe cpeaHero oOiero obpa3oBaHMs, TIPU OIpe/e/leHHuN
coflep>KaTe/IbHOM  XapaKTePUCTUKW Liejied W3yueHuss MpeJMeTa HarpaB/ieHHeM
TepBOCTENIeHHOW 3HAaYMMOCTH TPaJMIIMOHHO TpU3HaéTcs (opMUpOBaHUE OCHOB
XUMHUECKOH HayKd KaK 00/laCTM COBPEMEHHOTO0 eCTeCTBO3HAHHs, IPaKTHUeCKOU
JesiTelbHOCTU 4YesioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOM KYJbTypbl. C
MeTOJMYEeCKOM TOUKW 3peHHsT TaKOW IM0JAXO0J, K OIpefie/ieHUI0 Liefied H3ydeHus
Tipe/iMeTa SIB/ISIeTCS BITOJIHE OTPaBZaHHBIM.

Cor/iacHO aHHOM TOUKe 3peHUsl TJIaBHbIMU LIe/ISIMUA U3yueHus1 TipeiMeTa « XUMUSI»
Ha 6a3oBom ypoBHe (10-11 Ki1.) IBASFOTCS:

dbopMUpOBaHUe CUCTEMbI XUMHYECKUX 3HaHUM KaK BaKHelIleil cocTaB/sitolileid
eCTeCTBeHHO-HayYHOU KapTHWHBI MHpa, B OCHOBe KOTOPOW Jie)KaT K/roueBble TIOHSTUS,
dbyHIaMeHTa/lbHble 3aKOHbl M TEOPUMM XUMHM, OCBOEHHe si3blka HayKH, yCBOeHUe U
TOHMMaHWe CYI[HOCTH JOCTYIHBIX 0000IeHri MHUPOBO33DEHUECKOTO XapakKTepa,
03HaKOMJ/IeHHe C UCTOPHel UX pa3BUTUS U CTAaHOBJIEHUSI;

dbopMUpoBaHre W pa3BUTHeE TIpe/ICTaBIeHUM O Hay4YHbIX MeToJ/lax T03HaHUs
BeIIeCTB U XUMWUECKHWX peaklyi, HeoOXOAUMBbIX i TIpUOOpeTeHus yMeHUi
OpDHEHTHPOBAaTLCSI B MUpe BeIeCTB M XUMHUYEeCKUX SIBJIeHWH, HUMeKIIUX MeCTO B
MIpUPO/ie, B MPAaKTUUECKOW U MOBCEeJHEBHOM KU3HU;

pa3BUTHE YMEeHUM U CIoCOOOB [esiTe/IbHOCTU, CBS3aHHBIX C HabsoJeHueM u
00BsICHEHWEM XWMHWUECKOTO 3KCIlepuMeHTa, CcoOmofieHreM TipaBui 6Ge30macHoOro
oOpall[eHus C BeljeCTBaMHu.

Hapsimy c sTuM copep>kaTesibHasi XapaKTepUCTHMKA Ljeflel W 3a/lau H3yuyeHust
rpefiMeTa B IMporpaMMme IO XWMWUU YTOUHEHa U CKOPpPEKTHpPOBaHa B COOTBETCTBUU
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C HOBBIMU TIPUOPUTETAMHU B CHCTeMe CpeAHero oOImiero obpa3oBaHus. CerofHs
B TIPero/laBaHuy XWUMHUU B OOJIbILIe CTereHu OTAAETCS MpeIriouTeHre MpaKTUYeCcKOH
KOMITOHEHTE CO/Iep>KaHusi 00yueHusi, OPUEHTUPOBAHHOM Ha MO/TOTOBKY BBIMYCKHHUKA
orolljeoOpa3oBaTe/lbHONM  OpraHM3alldd, BJaJielolero He HAaOOpPOM 3HaHUWM, a
(YHKLMOHAIBLHONW TPaMOTHOCTBbIO, TO €CTb CrmocobaMu UM YMEHUSIMM aKTHBHOTO
TIOTyYeHUsI 3HAaHUM U MPUMEHEHHUs] UX B PeabHOM JKU3HU ISl PellleHUsT MPaKTUYeCKUX
3aziau.

B 9Tol CBSI3W TIpU M3y4YeHUH TMpeaMeTa «XHUMHS» [JOMUHHUDYIOIlee 3HaueHHe
nproOpeTaroT Takue Le/d U 33/laui, Kak:

aflanTalys oOydJaroluxcsi K YC/IOBUSM JIMHAMUUYHO pa3BUBAIOIIEroCs MUPa,
(bopMHpOBaHNEe WHTE/UIEKTYaTbHO PA3BUTOM JIMUYHOCTH, TOTOBOM K CaM000Opa30BaHUIo,
COTPYJHUUYECTBY, CAMOCTOSITE/TbHOMY TIPUHSITHUIO TPAMOTHBIX DEIIeHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYal[UsIX, CBSA3aHHBIX C BEL[ECTBAMH U MX MPUMEHEHUEM;

(bopMHpOBaHUe Y 00YUArOIUXCs KFOUEeBbIX HABBIKOB (K/TFOUEBBIX KOMITETEHIHIA),
MMeIMX YHHBepCaabHOe 3HaueHWe [Jisi pa3/UuHbIX BUOB [1eSTe/IbHOCTU: pellieHust
npobsieMm, TIOMCKa, aHanu3a U o0OpaboTku  uHbopMaluM, HeoOXOJUMbIX
[J1s1 IpPUOOpeTeHus OITbITa /1esITe/IbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOe MECTO B TIO3HAHUH
XVMHH, a TaKXe [ OLIEHKHA C TO3WI[UM SKOJIOTUYeCKOH 06e30macHOCTH XapakTepa
B/IVSIHUSL BeI[eCTB U XUMHUECKHX TIPOLIeCCOB HAa OpraHW3M 4YejioBeKa W TPUPOJHYIO
Cpeays;

pPa3BUTHE TI03HABATEIbHBIX WHTEPECOB, WHTE/UIEKTYalbHBIX W TBOPUYECKHX
criocobHocTel 00ydaroluXxcsi: CIIOCOOHOCTH CAMOCTOSTeNHHO TIpUOOpeTaTh HOBBIE
3HaHUA TI0 XMMHM B COOTBETCTBUM C >KU3HEHHBIMHU IMOTPEOHOCTSIMU, HCIIO/Ih30BaTh
CoBpeMeHHbIe HH(MOpPMAIMOHHbIE TEXHOJOTMU [ijis TIOMCKa U aHaiv3a ydeOHOU u
Hay4HO- TIOMYJISIPHOM MH(POPMAI[X XUMUUECKOTO COZIeP>KaHUS;

(dbopMHpOBaHMe W Pa3BUTHE y OOYYAIOIIUXCS aCCOLIMATUBHOTO U JIOTMUECKOTO
MBIIJIEHUs], Ha0JIr0jaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO
HEoOXOJWMbI, B YAaCTHOCTH, TIPH TJIAHUPOBAaHWUM U TPOBEJEHUU XHUMHUECKOTO
5KCIIePUMEHTa;

BOCIMTaHWe y  oOyuaroumxcsi — yOe)KOEHHOCTM B T'YMaHUCTUYECKOM
HarpaB/IeHHOCTH XWMUHM, €€ BaXHOW PO/ B pellleHWHA [7100anbHBIX MPO0JeM
PalLMOHA/IBHOTO TIPUPO/OIIO/b30BaHUsI, TIOTIO/THEHUSI JHEPreTUUYeCKUX pPeCypCcoB H
COXpaHeHUsl IPUPOAHOTO  paBHOBECHS, OCO3HaHHSI HeoOXoAUMOCTH  OepexKHOro
OTHOLIIEHWsT K TIPUpPOJle M CBOEMY 3[0pPOBbIO, a Takke IPUOOpeTeHUs OIbITa
WCTIOMb30BaHUS TIOJYYEHHBIX 3HAHWUW 11 TIPUHSTHS TPaMOTHBIX —pelIeHWH B
CUTyalUsAX, CBSI3aHHBIX C XUMHUECKHUMHU SIBJIEHUSIMU.

Ileniu u 3afaud  u3ydeHUs TipeaMeTra «XHMHUs» TIOAYUMIH  TOAPOOHYHO
METO/IUUECKYI0 WHTEpNpeTalio B pasjene «[lnaHupyeMbie pe3ysbTaThl OCBOEHUS
TIPOTPaMMBbI TI0 XUMHM», Oj1aroapst ueMy o0ecieueHO UYETKOe TIpeZICTaB/eHre O TOM,
Kakyde 3HaHUS W YMEeHWs WMEIOT TpSMOe OTHOIIeHWe K peayu3alud KOHKPeTHOW
1[eJIH.



B yuebGHOM Iy1aHe cpefiHeTro oO0ITiero oOpa3oBaHUS MpeaMeT «XHUMHs» 0a30BOrO
YPOBHS BXOZWT B COCTaB MpeAMeTHOM o6macty «EcTecTBeHHO-HayUHbIe TIPeIMeThI».

OObi1jee UMCI0 YacoB, PEKOMEH/IOBAHHBLIX AJiA WU3yueHWs XuMud — 68 uacos:
B 10 knacce — 34 yaca (1 yac B Hezient0), B 11 knacce — 34 vaca (1 yac B HeJiesTto).

COJEPXAHUE OBYUEHUS'

10 KVIACC

TeopeTuyeckne 0CHOBbI OPraHNUYeCKON XMMHHU

[IpegMeT opraHAYeCKOM XWUMHU: €€ BO3HUKHOBEHUE, pa3BUTUE W 3HAUeHUe
B TMOJIyYeHWH HOBBIX BeI|eCTB U MaTepyajioB. Teopusi CTpPOeHUs] OpraHUuYecKuxX
coequHeHuii A.M. byTnepoBa, e€é OCHOBHble T0/0)KeHUsl. CTPYKTypHbIe (POPMYJIbI
opraHuueckux BewecTB. ['omosiorusi, u3oMmepusi. XuMHUueCKasi CBSi3b B OpraHUYeCKUX
COeIMHEHUSIX — OJIMHAPHbIE U KPaTHbIE CBSI3U.

[lpencraBieHrie o0 Kaaccu(UKalMM OpraHAYecKWX BellecTB. HomeHk/aTypa
OpraHUYeCcKux COoeMHEeHWM (CUCTemMaThueCKasi) U TPUBHA/IbHbIE Ha3BaHUSI BaXKHEUIIINX
Tipe/iCTaBUTe/Ier KJ1aCCOB OPraHUYeCKHX BeLeCTB.

JKcrnepuMeHTa/IbHbIe MeT0/Ibl U3yUeHNsl BellleCTB U UX NpeBpalljeHui

OsHakom/ieHWe C obOpasllaMyd OpraHWYecKMX BeI[eCTB M MaTepuajaMH Ha HX
OCHOBe, MO/le/TMPOBaHHe MOJIEKY/T OpraHWYeCKUX BeIecTB, Hab/roZieHre U OrvcaHue
JIEMOHCTPALIMOHHBIX OMbITOB MO MPeBPaLLeHUI0 OPraHUUeCKUX BeleCTB IMPU HarpeBaHUU
(ns1aBneHue, oOyTIMBaHWe U TOPEHHeE).

YraeBopopoab!

AJIKaHBI: COCTaB U CTPOeHUe, TOMOJIOTUUeCKU psifi. MeTaH M 3TaH — NpoCTeuIme
Tipe/ICTaBUTE/N a/IKaHOB: (hH3MUecKre U XMMHUUYecKre CBOUCTBA (peakl[uy 3aMellleHUs 1
rOpeHus ), HaXOXJeHre B IPUpo/ie, MoJjiyyeHue 1 TIpuMeHeHue.

AJIKeHBI: COCTaB U CTpPOeHUe, TOMOJIOTUUeCKUN psJfl. OTWIeH W TIpONu/ieH —
MpOCTeNIIMe Npe/ICTaBUTE/N alKEHOB: (M3UUeCKHe U XMMUYeCKHe CBOMCTBA (peakLuu
TUAPUPOBAHUS, TajlOTeHUPOBAHUS, TUApATalliy, OKUCJAEHUS W TOJMMepHu3alum),
T0/Iy4YeHre U [IpUMeHeHue.

Ankamvensl: OytaguveH-1,3 u wmeTtunOyTtaaveH-1,3: CTpoeHHe, Ba)KHeMIIIMe
XUMUYecKrue CBOMCTBa (peakiusi TosiMMepu3aluu). [lomyueHue CHUHTETHUYECKOTO
Kay4dyKa U pe3uHbl.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs], TOMOJIOTUUeCKU psifi. ALleTuleH —
MPOCTeNILINI Tpe/iCTaBUTe b aJTKWUHOB: COCTaB, CTPOeHHUe, (Pu3nueckre U XUMUUecKue
CBOMCTBa (peakld TUAPUPOBAHUS, Ta/JOr€HUPOBaHWs, TWJpaTallid, TOpeHUs),
T0/Ty4YeHre U [IpUMeHeHue.

Apenbl. BeH3on: coctaB, cTpoeHue, (usnMUeckre U XUMUUECKHe CBOMCTBa
(peakuuu rajoreHUpPOBaHUS U HUTPOBaHWsI), TIOJiydeHWe W TpUMeHeHue. Toayon:
cocmas, cmpoeHue, puzuueckue u xumuueckue cgolicmeda (peakyuu 2an02eHUpO8AHUs U
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HumpOGCIHUH), nos/siyueHue u npumeHeHue. TOKCUUHOCTh dPEHOB. ['eHeTHUecKasi CBSI3b

MEeXy YI71€BOJ0POAaMU, MPUHAZJIeXKal[MMU K pa3/TMYHbIM K/laCcCaM.

' Kypcueom B TeKCTe BbIJEJeHbl 3JIEMEHTbI CO/ep)KaHusi yueOHOTO Marepuana, KOTOpbIe
W3yUYaloTCs B 03HAKOMHUTE/IbHOM IUIaHE M He BKJIFOUAKOTCS B COCTAaB TPEJMETHBIX DPe3y/IbTaTOB OCBOEHHUS
@®OIT COO Ha 6a30BOM ypOBHE.



[TprposHbIe NCTOUHUKHU YI/1eBOAOPOOB. [IpUpoAHbIi ra3 1 MOMyTHbIe He(TsHbIE
razel. Hedts u eé mnpoucxoxzaenue. CriocoObl mepepaboTku HedTH: TeperoHka,
KPEKUHT (TepMUYeCcKUM, KaTaluTh4yeckuii), muposn3. [IpoayKTel niepepaboTky HeTH,
UX TpUMeHeHUe B TMPOMBILUIEHHOCTH U B ObITy. KameHHbIN yrosib ¥ NpOAYKTHI €ro
repepabOTKHU.

JKCIlepUMeHTa/IbHbIe MeTO/Ibl M3y4YeHNsl BellleCTB U UX MpeBpalleHuH

OsHakomsieHre C oOpa3llaMyd TJIaCTMacC, KayuyyKOB U pe3WHbl, KOJUIEKL[UU
«HedTb» 51 «YTOJIbY, MoOZie/IMpOBaHue MOJIEKYJT yI/IeBOZIOPOI0B U
raJIoTeHONPOU3BO/IHBIX, TIPOBEe/IeHe MPAKTHYeCKOM padoThI: To/yuyeHre 3TUeHa U
V3y4YeHHe ero CBOMUCTB.

PacuéTHbie 3ajaun

BbIuric/ieHHs 0 ypaBHEHHIO XMMHUECKOH peakinu (Macchl, 00bEMa, KOMUeCcTBa
HCXOJJHOTO BeIl[eCTBA WM TIPOJAyKTa peaklWW TI0 W3BeCTHBIM Macce, 00BEMY,
KOJINUEeCTBY OZHOT'O U3 UCXO/IHBIX BEIeCTB UM MPOAYKTOB PeaKLuM).

Kuciopoacoaepxaiijue opraHnueckue coeJUHeHHs

[TpenenbHbIEe OJHOATOMHbIE CITUPThHL. MeTaHOJ U 3TaHOJI: CTPOeHUe, (PUu3nuecKre U
XMMUUECKHe CBOUCTBA (peakluM C aKTUBHBIMU MeTajulaMH, Ta/JoreHOBOAOPOAAMU,
ropeHue), ipuMmeHeHve. BoiopoHble CBSI3M MeXAy MoJieKyjlamMu CIUPTOB. [elicTBue
MeTaHOJI1a ¥ 3TaHOJIa HAa OPraHu3M YesIoBeKa.

MHoroatoMHble CIUPThI. JTUIEHITIMKO/Ib U TJIULIEPUH: CTPOeHUe, (pu3nueckre U
XMMUUeCKre CBOMCTBa (B3aWMO/IeMCTBHE CO I1leJIOYHbIMM MeTajylaMH, KaueCTBeHHasi
peakiusi Ha MHOTOaTOMHbIe CIUPTHI). [elicTBUe Ha opraHusM 4esioBeka. [IprMeHeHue
TJIULIEPUHA U STUJIEHTJIUKOJIS.

@deHOJI: CTPOEHUE MOJIEKYJIbl, PU3NUYECKe U XMMUYeCKre CBOMCTBA. TOKCMUYHOCTh
denona. [Ipumenenue dheHona.

Anbsierugibl U kKemoHbl. PopManbAeru/l, alleTaablery/l: CTpoeHue, pu3ndeckrie u
XUMUYeCKre CBOWMCTBa (peakUyyd OKHUCTeHUs] W BOCCTAHOBJIEHHs, KauyeCTBEHHbIE
peakium), MojydeHue U IpuMeHeHue.

AyemoH: cmpoeHue, ¢usuueckue u xumuueckue ceolicmea (peakyuu OKucaeHusi u
80CCMAHOB/EHUS1), NOJyYeHUe U NPUMEHEHUe.

OZHOOCHOBHBIE TIpejieflbHble KapOOHOBbIe KUC/IOThI. MypaBbHHasi U yKCyCHast
KUC/IOTBI: CTpOoeHue, (u3nuecKre W XUMHUUeCKHWe CBOWCTBa (CBOMCTBa, 0OIue s
KJlacCca KMCJ/IOT, peaklys 3TepuduKalin), nojydeHue U npumMmeHeHue. CTeapuHoBasi U
0JIEHOBAsl KMC/IOThI KaK TMpeJiCTABUTEN BBICIITUX KAPOOHOBBIX KMC/IOT. Mblla Kak COTH
BBICIIIMX KapOOHOBBIX KHUC/IOT, X MOIOIIIee ZIeNCTBUe.

CnoykHble 3(Upbl Kak TPOW3BOHbIe KapOOHOBBIX KUCIOT. ['MAPO/N3 C/IOKHBIX
3¢upoB. XKupsl. ['uponus xxupoB. [IpumeHeHue >xupoB. buosioruyeckasi po/ib >KUPOB.

YrneBogpl: COCTaB, KaacCU(pUKaLUs yrieBoAoB (MOHO-, U- U TOJIMCAaXapUbl).
[mroko3a — TIpoCcTedIMii MOHOCAaxXapu[i: OCO0EHHOCTU CTPOEHUs MOJIEKYJIbI,
du3nueckue M XUMHUUYECKHe CBOMCTBa (B3auMmogiericTBue C Tuapokcuaom wmeau(Il),
OKHCJ/IeHHe aMMHadYHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHOoBneHMWe, OpoXkeHue
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TJIIOKO3bl), HaXOXK/eHHe B TIPUpOJie, TIPpUMeHeHue, Onosiorndyeckast poib. doTocuHTes.
@pyKTO3a KaK U30Mep T/IHOKO3bI.

Caxapo3a — npedcmasume/b 0UCAxXapuoos, 2uopos/u3, HaxoxcoeHue 8 npupooe u
npUMeHeHue.

Kpaxman ¥ UesuIto/io3a Kak MpUPOAHble mMonuMepbl. CTpoeHMe Kpaxmana H
11e/UTH0/103bl. PU3nUecKre U XMMUUeCKUe CBOMCTBa KpaxMasa (TUApo/u3, KaueCTBeHHasl
peakLusi C UOJ0M).

JKCIlepUMeHTa/IbHbIe MeTO/Ibl M3y4YeHNsl BellleCTB U X NMpeBpalleHum

[TpoBegeHue, HabOMOAEHWe W OMMCAHWE [JeMOHCTPAI[MOHHBIX OIBITOB: TOpeHHe
CIIUPTOB, KaueCTBEeHHble peakl[Md OJHOAaTOMHBIX CIUPTOB (OKHC/IEHWe 3TaHoJa
okcugoM wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEMCTBUE TMI[EPUHA C
ruapokcuziom Meau(Il)), anbaeruzioB (oKHcC/IeHWe aMMMUAuHbBIM PacTBOPOM OKCHU/A
cepebpa(l) u rtugpokcugom wmeau(ll), B3aumomelicTBHe KpaxMaia C HOZOM),
TIpOBe/ieHHe TPaKTHUecKoi paboThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCJ/IOTHI.

PacuéTtHble 3afaum

BblunciieHyst Mo ypaBHEHHIO XUMUUYECKOH peakiuyd (Macchl, 00bEMa, KOTMUeCcTBa
WUCXOZHOTO BeIeCTBAa WIM TIPOJyKTa peaklMd 110 W3BECTHBIM Macce, 00BEMY,
KOJIMUeCTBY OZJHOTO M3 UCXOJHBIX BEIeCTB WX MPOAYKTOB PEaKIIUN).

A3oTcopepikailjue opraHuuecKue coeHeHus!

AMuUHbI. MemuaamuH u aHUAUH: cocmas, cmpoeHue, ¢usuueckue U xumuueckue
cgolicmea (2opeHue, 83aumoodelicmaue ¢ 86000l U KUcaomamu).

AMUWHOKHC/IOTEI Kak amdoTepHble OpraHhueckue coefuHeHus. Pdusnueckue u
XMMHUECKHe CBOMCTBA aMUHOKUCJIOT (Ha MpUMepe IJIMLUHA). bruonornueckoe 3HaueHue
aMUHOKHUC/OT. [TenTup.

benkyu Kak TIpHpo/iHble BBLICOKOMOJIEKY/sIpHble coefuHeHus. [lepBuuHas,
BTOPUYHAs U TPETHUHAs CTPYKTypa 0e/koB. XUMHUUeCKWe CBOHCTBA Oe/IKOB: THAPOJIN3,
JeHaTypalys, KaueCTBeHHbIe PeaKIMH Ha OeJTKH.

JKcnepuMeHTa/IbHbIe MeTO/ibl M3yYeHHsl BellleCTB U X NMpeBpalleHu:
HabsofieHre W orMcaHye JAeMOHCTPAl[MOHHBIX OTBITOB: JeHaTyparus OenKoB
TIDU HarpeBaHWH, 1IBeTHbIE PeaKIuU OeslKoB.

BbICOKOMOJIEKY/ISIPDHBIE COeJHHeHUA

OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJIEKY/ISIDHBIX COeJUHEHUN: MOHOMep,
TO/IMMep, CTPYKTYPHOe 3BeHO, CTereHb TOJUMepHU3aliui, CpefHss MOJIeKYJ/isspHasi
Macca. OcHOBHBbIE MeETO/Abl CHHTe3a BBLICOKOMOJEKY/ISPHbIX COeAUHEHWM —
TIO/IMMepH3aLius 1 TTOTMKOHIeH AL Usl.

IMracmmaccbl  (noausmusieH, noaunponu/aeH, NOAUBUHUAXAOPUO, NOAUCMUPON).
HamypanbHbili u cuHmemuyeckue Kayuyku (6ymaoueHogblil, X10pOnpeHoeblll U
uzonpeHosblil). BosnokHa: HamypaabHble (X10NOK, wepcmb, WENK), UCKYCCMeeHHble
(ayemamHoe 80/10KHO, 8UCK03d), CUHmMemuyeckue (KanpoH U /d8CaH).



JKCcnepuMeHTa/TIbHbIe MeTO/Ibl M3y4YeHNsl BellleCTB U X MpeBpalleHuH
OsHakomieHue ¢ obpa3sijaMu TPUPOAHBIX ¥ MCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
Kay4yKOB.

MexnpegveTHblie CBA3U

Peanuzaiusg MeXrpeAMeTHbIX CBsi3eMd TPA H3YUEHUM OpPraHWueCcKou XUMUHU
B 10 KJlacce OCYIIeCTBIISIETCS Yepe3 UCIOIb30BaHWe KaK OOII[MX eCcTeCTBeHHO-HAayYHbIX
TIOHSITUM, TaK W TOHATHM, SIBJSIOIIUXCS CUCTEMHBIMU /i1 OT[e/JbHBbIX MpeaMeTOB
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OO1e ecTeCTBeHHO-HayuHble TIOHATHS: SIBJIeHWe, HayuHbIM (akT, TUIOTe3a,
3aKOH, Teopus, aHaau3, CHUHTe3, KiaccuduKalus, MepuoJUUHOCTb, HabJoeHue,
v3MepeHue, SKCIIepUMEHT, MOZIeTUPOBAaHMeE.

du3nKa: Marepus, SHEPrusi, Macca, aToM, 3JIeKTPOH, MOJIeKYyJa, SHepPreTUueCKun
ypOBeHb, BeIeCTBO, Teylo, 00BbEM, arperaTHOe COCTOsIHME BelleCTBa, (H3nUecKre
Be/IMYMHBI 1 € JUHUIIbI UX U3MEDEHU.

Buonorusi: KieTka, opraHu3M, Ouocdepa, oOMeH BelleCTB B OpraHusMe,

doTocuHTe3, 610/IOTHUECKH aKTHBHBIE BelljeCcTBa (0e/Ku, yT/ieBOAbl, KUPBHI,
(depmenTsl). ['eorpaduisi: MuHepasnbl, TOPHbIe TOPO/bl, TIOJIe3HbIE WCKOTIaeMble,
TOIL/IMBO,

pecypchbl.

TexHosiorusi: TulleBble MPOAYKTbI, OCHOBbI PallMOHA/JILHOTO MUTAHUS, MOMOLIHE
CpeliCTBa, JIeKApDCTBEHHble UM  KOCMeTHWYecKuWe TiperapaThl, MaTepuaabl U3
NCKYCCTBEHHBIX 1 CUHTETUUECKHUX BOJIOKOH.

11 KJ/IACC

TeopeTnueckyre 0CHOBbI XUMHUH

XUMUUeCKUM 37eMeHT. ATOM. Slpo aToma, M30TOMbL. DJeKTPOHHas 000/0uKa.
OHepreTHUeCcKWe YpOBHH, TOAYPOBHH. ATOMHBIe opburtanu, s-, p-, d- 3/€MeHTBHI.
OcobeHHOCTH pacripe/iesieHusi 3/IEKTPOHOB 110 OpOUTAa/IsiM B aTOMaXx 37IeMeHTOB TePBbIX
YyeTbIPEX MepUOIOB. DJIeKTPOHHAasi KOH(UTypaLisi aTOMOB.

[Teprognueckni 3akoH U I[lepuoauyeckass cucTemMa XWMHUUECKHX 3/IEMEHTOB
OU. MenpeneeBa. CBsi3b IepUOJUUYECKOT0 3aKOHa W [lepuoanueckor CUCTEMbI
XUMUUeCcKux 31eMeHTOB [I.1. MeHe/ieeBa C COBpEMEHHOW TeOpUer CTPOEHUsI aTOMOB.
3aKOHOMEepPHOCTU H3MeHeHHsI CBONCTB XUMUUECKHX 3/IeMEHTOB U 00pa3yemMbix WMHU
TPOCTBIX M CJIOXKHBIX BeIecTB I0 pynmnaM M nepuojaM. 3HauyeHue IepuoAudeckoro
3aKOHAa B Pa3BUTUM HayKHU.

CtpoeHue BelljecTBa. XUMHUUeCKas CBSi3b. BU/IbI XUMUUECKOM CBsI3U (KOBaJleHTHast
HeToJIipHasi U TIOJIIpHasi, WOHHAsl, MeTasuiiyeckas). MexaHu3mbl 06pa3oBaHUs
KOBaJIEHTHOM XMMMUeCKOU CBsi3u (0OMeHHBIM U JJOHOPHO-aKI[eNTOPHLIN). BogopogHas
CBsi3b. Ba/leHTHOCTh. DJ/IEKTPOOTPULIATE/ILHOCTE. CTerneHb OKUC/IeHUs. VIOHbI: KaTUOHBI
Y aHUOHBI.
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BelljecTBa MO/EKY/ISIPHOTO Y HEMOJIEKYJIIPHOTO CTpOeHMsi. 3aKOH TOCTOSIHCTBa
cocTaBa BelljeCTBa. THUIbI KPUCTA/VIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA Bell[eCTB
OT THUIIa KPUCTA/UTMUeCKON PeIéTKH.

[TonsiTve 0 [AuCHEpCHbIX cucTeMax. VICTUHHBIE UM KOJIJIOWJHBbIE DPACTBOPHI.
MaccoBas [j0/151 BelljeCTBa B pacTBOpe.

Knaccudukaiiyiss HeopraHHueCcKUx coeguHeHUd. HomeHK/IaTypa HeopraHWYeCKux
BelllecTB. ['eHeTMYeckasi CBSI3b HEOPraHUUeCKUX  BeIecTB, TMPUHaAJIeXalluX
K pa3/IMyHbIM K/1acCaM.

Xumuyeckas peakius. Knaccudukaliys XxuMUUeCKUX peakijdii B HeOpraHu4ecKou
Y OpPraHUYecKOol XUMUHU. 3aKOH COXpPaHEHUsI MacChl BelleCTB, 3aKOH COXpaHeHUs U
TipeBpallleHUs SHePTUU MPU XUMUYECKUX peakI[usiX.

CKOpOCTb peakllud, e€ 3aBUCUMOCTh OT pa3jWuHbIX (akTopoB. ObpaThMbie
peakMyd. XUMUUeCcKoe paBHOBecre. PaKTOpbl, BAUSIOIINE HAa COCTOSIHUE XMMUYECKOTro
paBHoBecus. [Ipunuun Jle [latense.

OnekTposiMTHyeckas: aucconuaius. CuibHble W ciabble 371eKTposuThl. Cpefa
BOJHBIX DPAcTBOPOB BeLLeCTB: KHWC/asi, HeWTpa/bHas, ILienouHass. [loHsmue o
8000poO0HOM nokazamene (pH) pacmeopa. Peakiuu wmoHHOTO oOMeHa. I'udpoaus
Heop2aHU4eCcKuUx U Op2aHu4ecKux eewjecms.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  peakUuu. [loHamue 06  3s1ekmponuse
pacnaaeos u pacmeopos coseli. [IpumeHeHue 3/1eKmpoau3a.

JKCIlepUMeHTa/IbHbIe MeTO/Ibl M3y4YeHNsl BellleCTB U UX MpeBpalleHuH

NemoHcTpauyss Tabmuir «Ileproguueckasi CHUCTeMa XUMHUECKUX 3JIEMEHTOB
O.. Mengeneepa», W3ydyeHHe Mojesiell KPUCTA/NTHUECKUX PEIIETOK, HabJrogeHue
W OMMCaHWe [[eMOHCTPAIJMOHHBIX U JTaOOPAaTOPHBIX OMBITOB (pa3/okeHWe TepoKCHAA
BOZIOPO/la B TIPUMCYTCTBUM KaTaju3aTopa, OMpeJe/ieHrue Cpefbl pPacTBOPOB BeleCTB
C TIOMOIIbIO YHUBepCaJbHOTO WHAMKATOpPA, Peaki[id WOHHOTO oOMeHa), IIpoBejieHue
TIpaKTUUeCKoi paboThl «BiusHWe pa3inuHbiX (DAaKTOPOB Ha CKOPOCTb XUMHUUeCKOU
peakumn».

PacuéTHble 3ajaun
PacuéTel Mo ypaBHeHUsIM XMMUUECKHX Peaklui, B TOM UKC/Ie TEPMOXHMHUUYECKHe
pacuéThl, paCuéThl C UCII0/Ib30BaHHWEM TTIOHSATHSI «MacCOoBasi 1071s BeIlleCTBa».

Heopranuueckas XuMusi

Hewmetanmnbl. [lonoxeHne HemeTa/ioB B Ileprofuueckon crucTeMe XWUMHYECKHX
sniemeHTOB []./. MeH/eneeBa U 0COOEHHOCTH CTPOeHUs1 aTOMOB. Du3uuecKure CBOWMCTBa
HeMeTasuioB. AJUIOTPONYsI HeMeTa/yIoB (Ha MpuMepe KUCJI0poAa, cepkl, docdopa u
yrepoja).

XvMHUecKre CBOMCTBAa BaKHEMIIMX HeMeTa/l/ioB (TajJloreHoB, Cepbl, a3oTa,
docdopa, yrnepojia 1 KpeMHUs1) U UX CcOoefiMHEeHHUU (OKCHU/I0B, KMCIOPOACOAeprKallux
KMCJIOT, BOJOPO/IHBIX COeIUHEHUN ).

[TpriMeHeHre BayKHEMILIMX HEMEeTA/JIOB U UX COeAUHEHUIA.
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Metannel. Ilonokenne wMetasioB B [leproguueckor CuUCTeMe XUMHAUECKUX
sneMmeHTOB [I.U. MenzaeneeBa. OcobeHHOCTH CTPOEHHUS 3/IEKTPOHHBIX 000/10U€K aTOMOB
MeTta/uioB. OO6mme  du3nueckue  cBoiictBa MeTa/uioB. CrulaBbl  MeTasljioB.
OJIEKTPOXUMHUUECKUU Psifi HATIPSDKEHUH MeTaJloB.

XUMHUeCcKre CBOMCTBA Ba)KHEMIIIMX MeTa/I/IOB (HaTpUM, KaJluk, Ka/lbl[Mid, MarHui,
aJTFOMUHUM, [JUHK, XPOM, >KeJjie30, Me/lb) U UX COeJUHEeHUM.

Ob1ue crocobbl TOydeHUss MeTasuioB. Memanaypeusi. Koppo3usi memanios.
Cnocobbl 3awyjumbl om Koppo3uu. [IpumMeHeHHe MeTas/IoB B ObITY U TEXHUKE.

JKcrnepuMeHTa/IbHbIe MeT0/Ibl U3yUeHNsl BellleCTB U UX NpeBpalljeHui

Vi3yueHre KoJieKIuM «MeTasuibl ¥ CIUIaBbl», 00pa3ljoB HEMETAJIOB, pellleHre
SKCTIepUMeHTalbHbIX ~ 3a/lay, Hab/oleHre U OMUCaHWe [IeMOHCTPALMOHHBIX U
nabopaTopHBIX OMBITOB (B3aMMO/EMCTBUE THUAPOKCHA allOMUHHS C pPacTBOpPaMU
KUCJIOT U 11je/ioueli, KaueCTBeHHbIe peakI[My Ha KaTHOHbI MeTaJsIioB).

PacuéTHble 3ajaun

PacuéTel Macchl BelllecTBa WIM O0BEMA Ta30B II0 W3BECTHOMY KOJIMUECTBY
Bell[eCTBa, Macce Wik 00bEMY OJJHOTO M3 YUaCTBYIOI[MX B peakIMM BellleCcTB, PaCUEThl
Macchl (06bEMa, KOIMUeCTBa BeIecTBa) MPOAYKTOB Peaki[id, eC/U OZJHO M3 BeIecTB
“MeeT TIPUMeCH.

XUMHUS U )KU3HD

Posb XxuMuUM B oOecrieueHWH SKOJOTMUeCKOHW, SHEepreTUUecKOM U IIHIIeBOU
6e301acHOCTH, Pa3BUTUHM MeIULIMHEL. [IOHSTHE 0 HayUYHbIX MeTO/IaX TT03HAHMS BEIIleCTB
Y XMMHUYEeCKUX PeakLUu.

[TpencraBneHuss 00 OOIIMX HAyYHBIX TPUHIUIAX ITPOMBIIIIEHHOTO TIOMYUYeHUs
Ba)KHEUIIINX BEIeCTB.

YesioBeK B MUpe BeIleCTB U MaTepUasioB: BaXKHEHIIIMEe CTPOUTEe/IbHbIe MaTepHuaJbl,
KOHCTPYKLJMOHHbIE ~ MaTrepuasbl, KpacKy, CTeK/JO0, KepaMHKa, MaTepuasbl
JUTsT 37IeKTPOHUKY, HAHOMaTepHrasbl, OpraHnyeckre ¥ MUHepasibHbIe yA00peHusl.

XvMHUSI U 3[0pPOBbe UeJIOBeKa: TIpaBW/a WMCIO0JIb30BaHUSI JIeKAPCTBEHHBIX
TpernaparoB, TpaBW/a 0e30MacHOr0 WCIO0J/Ib30BaHUsS TIperapaToB OBITOBOM XWUMHU
B [TOBCEeIHEBHOM KW3HMU.

MexnpeaMeTHbIE CBSI3U

Peanu3aiiysi MeXXIpeAMeTHbIX CBsi3eii Mpy M3yuyeHUU oOlleli ¥ HeopraHUuecKou
xUMuM B 11 Kracce OCyILeCTB/SIeTCSl Yepe3 MCIO/b30BaHKe KakK OOIMX ecTeCTBEeHHO-
HayuYHbIX T[IOHATUW, TaK W T[IOHATHH, SIBJSIOLIUXCS CHUCTEMHBIMU I OTZe/IbHBIX
TpeIMeTOB eCTeCTBEeHHO-HayYHOI'O LIMKJIA.

OO111e ecTeCTBeHHO-HayuHble TIOHSTHS: HAyUYHbIM (akKT, TUIOTe3a, 3aKOH, Teopus,
aHaau3, CUHTe3, KraccuuKalus, TepuoJUUHOCTb, Hab/oJeHre, SKCIepUMeHT,
MO/Ie/IMPOBaHKue, U3MepeHue, sIBJIeHHe.

@dusuKa: maTepusi, SHEprusi, Macca, aroM, 3JIeKTPOH, MPOTOH, HEWTPOH, WOH,
W30TOI, PaJMOAKTUBHOCTb, MOJIEKYJ/a, SHEpreTUUeCcKWd YypOBeHb, BeIeCTBO, TeJlo,

00BEM,
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arperaTHoe COCTOsTHMe BellecTBa, (M3UUeCKre BeJUUYMHBI U eJUHUIBI UX U3MepeHHs],
CKOpOCTb.

Buonorus: KneTka, opraHusM, 5KocucTema, brocdepa, Makpo- U MUKpPO3/iIeMeHThl,
BHUTaMUHBI, 00MeH BeIlleCTB B OpraHu3Me.

leorpadusi: MuHepasbl, TOpHble TOPOJbI, T0Jie3Hble HCKOTaemble, TOILTMBO,
pecypChl.

TexHosiorHsl: XMMHYeCKasi TIPOMBILLIEHHOCTb, MeTa/Typrusi, TPOU3BO/CTBO
CTPOUTENIbHBIX ~ MaTepuasioB, Ce/IbCKOXO3SIMICTBEHHOe  TIPOM3BOJICTBO,  MHUILeBast
MIPOMBILLIIEHHOCTb, (dapmatieBTHUECKAS TIPOMBILL/IEHHOCT, MIPOM3BO/ICTBO
KOCMETUUeCKUX TMpernapaTtoB, MPOU3BOACTBO  KOHCTPYKLMOHHBIX  MaTepuasoB,
3/IeKTPOHHAsI TTPOMBIILL/IEHHOCTh, HAHOTEXHOJIOTUX

I[INTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 XUMUN
HA YPOBHE CPEIHEI'O OBIJEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATbBI

®I'OC COO ycraHaBmMBaeT TpeboBaHUSI K  pe3y/lbTaTaM  OCBOEHUS
oOyyJaroImMMuCs  TIporpaMm  cpegHero  obOmjero  obpa3oBaHus — (JIMYHOCTHBIM,
MeTarnpeAMeTHbIM U TIpeiMeTHbIM). HayuHo-mMeToauuecKoli 0CHOBOU i pa3paboTKu
TUIAHUPYEeMbIX pe3y/bTaTOB OCBOEHHs TIPOTpaMM CpejHero o0iero oOpa3oBaHUS
SIBJISIETCS] CUCTEMHO- [1eSITe/IbHOCTHBIN TOXO0/,

B CcOOTBeTCTBUM C CUCTEMHO-ZESTeNbHOCTHBIM TIOXO/IOM B CTPYKType
JTMYHOCTHBIX Pe3y/bTaTOB OCBOEHMS MpeaMeTa « XMMHS» Ha YPOBHE CpeiHero o01ero
oOpa3oBaHUs BbIZIe/IeHbI CJIe/IyIOIIYe COCTABJISIOLIHE:

OCO3HaHWEe OOYyYalOIUMUCS POCCHUHCKOM TPaKAAHCKOW WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH Y CaMOOIIpe/ie/IeHUI0;

Ha/iMure MOTUBAL[MU K 00yUeHU1o;

1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXJeHWM JIMYHOCTH Ha OCHOBe
KJTFOUEBBIX LIeHHOCTeM 1 NCTOPUUeCKUX TPauLiuii 6a30BOi HAYKU XUMUU;

TOTOBHOCTb U CMOCOOHOCTH 0OyvarolMxcsi PYKOBOJCTBOBAaTbCSI B CBOeW
JeSITe/IbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMU ~ YCTAHOBKAMM, TPUCYLIUMM  L1€/I0CTHOM
CUCTeMe XMMUUeCKOTo 00pa30BaHus;

Ha/iMuue TIPAaBOCO3HAHUS SKOJIOTMUeCKON KyIbTYPbl U CLIOCOOHOCTU CTaBUTH Lie/iv
Y CTPOUTH YKU3HEHHbIe TI/IaHBbl.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUS TIpeiMeTa « XUMUS» TOCTUTAIOTCS B IMHCTBE
yueOHOM UM BOCIUTATENbHON [esiTeIbHOCTU B COOTBETCTBUM C TYMaHUCTUUECKHMHU,
COLIMOKY/IbTYPHBIMH, JYXOBHO-HPABCTBEHHBLIMM 1[€HHOCTSIMU U HJieaslaMM POCCHUMCKOTO
rPa’kJaHCKOTo 0011ecTBa, MPUHATHIMU B 0011]eCTBe HOPMAaMU U TIpaBUIaMH TTOBe/leHUS,
CMOCOOCTBYIOIIMMU TIPOL[ECCAaM  CaMOTIO3HaHUsI, CaMOpa3BUTHSI W HPaBCTBEHHOTO
CTaHOBJIEHUS IMYHOCTH 00YyUaroIuXCsl.

JINuHOCTHBIE  pe3y/ibTaThl ~ OCBOEHHUsI  TpeAMeTa  «XUMHs»  OTpakaroT
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c(hOpMUPDOBAaHHOCTb  OMNbITAa T[O3HABATEJIbHOU W  TIPAaKTUUECKOM  JIesiTe/TlbHOCTH
o0yuaroluxcs M0 peanu3al[id TPUHATHIX B 0O0I[eCTBe I[eHHOCTEeH, B TOM 4YHC/ie B
YacTu:

1) rpaX/JaHCKOro BOCIIUTAHUA:

OCO3HaHUS O0OYYarOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W 00si3aHHOCTEM,
YBa)KEeHUS K 3aKOHY U MIPABOMOPS/IKY;

Tipe/iCTaB/IeHHs O COLIMA/IbHBIX HOPMaX Y MpaBU/iaX MeX/JIUUHOCTHBIX OTHOIIeHU!
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM [JesiTeIbHOCTU TIPH CO3ZaHUM yueOHBIX
TTPOEKTOB, PeIeHNH Y4YeOHBIX M TT03HABAaTe/NIbHBIX 3a7iau, BLITIOJIHEHUA XUMHUECKHUX
9KCTIePUMEHTOB; CIIOCOOHOCTH TIOHUMAaTh U TIPUHUMAaTh MOTHBBI, HAMEPEHUs], JIOTUKY U
apryMeHThbl ]PYTUX MPY aHa/u3e Pa3/IMUHbIX BUIOB yueOHOM JesTeTbHOCTY;

2) NIaTPUOTUUYECKOr0 BOCIIMTAHUA:

I[EHHOCTHOTO  OTHOIIIEHWS] K HWCTOPUYeCKOMY U Hay4yHOMY  HacC/aeuto
0TeueCTBeHHON XHMMUMU;

yBaXeHUsT K TMIpOIlecCy TBOpUeCTBa B 00/7acTH TeOpUd M TIPAKTUUECKOTO
TpUMEHeHUs1 XWMWM, OCO3HAaHWS TOr0, YTO JOCTW)KEHUSI HayKh eCTb pe3y/bTaT
JUTUTE/IbHBIX HaO/MIOIeHNH, KPOTIOT/IUBLIX SKCITEPUMEHTATbHbIX TTOUCKOB, TIOCTOSTHHOT'O
TPY/la YUEHBIX U MMPAKTHUKOB;

VMHTepeca W T03HaBaTe/bHbIX MOTHMBOB B MOJIYYEHHWH U TIOCTEAYIOIIEM aHa/Iu3e
vH(OpMal1K O Mepe/IoBbIX JOCTW)KEHUSIX COBPEMEHHOW 0TeueCTBeHHOU XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSsI, 3STUUECKOT0 TTIOBeJeHUS;

CIIOCOOHOCTHM OLIeHWBATh CHUTYal[dH, CBSI3aHHbIE C XUMHUYECKHUMH SIBJIEHHSIMHU,
Y TIpUHUMaTb OCO3HAaHHbIe peIlleHusl, OPUEHTUPYSCh Ha MOpaJbHO-HPaBCTBEHHbIE
HODPMBI U LIeHHOCTY;

TOTOBHOCTHU OLIEHWBATh CBOE TMOBe/IeHUe Y MOCTYIKU CBOMX TOBapUILeH C MO3ULUK
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HaHUe MOC/Ie/ICTBUM 3THUX MOCTYIIKOB;

4) dbopMupoOBaHUA KY/JIHTYPHI 3/[0POBbHA:

TTOHUMAaHUS LIeHHOCTeH 3/10poBOro 1 6e3ormacHoro oopasa »KHU3HHU, He0OXO0AUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (U3MUECKOMY M TICUXHUYECKOMY
3/I0pOBBIO;

cobmofeHns TpaBu  Oe3omacHOro oOpalrieHusi € BelljeCTBaMM B OBITY,
TIOBCEeTHEBHOM >KM3HU U B TPYIOBOU /1eATeTbHOCTH;

TIOHUMaHUs 1IeHHOCTH TIPaBW/I UHIUBUAYATbHOTO U KOJ/UIEKTUBHOTO 0€30T1acHOTO
TIOBe/IeHNsI B CUTYAL[UsIX, YTPOKAIOIIUX 30POBBIO U XKM3HH JIIO/IeH;

OCO3HAHUSI TIOCHEeACTBUM W HENPUATHS BpeAHBIX IPHUBBLIUEK (YIIOTpeO/IeHus
aJIKOT0J15, HADKOTUKOB, KYPEeHHS]);

5) TPyAOBOro BOCIIMTAHMS:
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B yueOHO-HMCC/Ie[oBaTeMbCKOMN AesTeTbHOCTH,
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00ITIeCTBEHHO T0/Ie3HOM, TBOPUYECKOU 1 APYTHX BU/IAX JeATeTbHOCTH;

YCTAaHOBKM Ha aKTUBHOE ydacTHe B pellleHWH MpaKTUUeCKUX 3a/lau COLMaTbHOU
HarpaBJ/IeHHOCTH (B paMKaxX CBOEro K/acca, IIKOJIbI);

MHTepeca K TIPAaKTMUECKOMY M3yueHUt0 Tipodeccuii  pas3/MyHOro  poja,
B TOM UMCJIe Ha OCHOBe TIPUMeHeHHs TpeZIMeTHBIX 3HaHUM 110 XUMUH;

yBaKeHUsI K TPY/1y, JIFO/ISIM TPy/ia U pe3y/bTaTaM TPY0BOM JesiTelTbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BbIOODY UH/AWBU/Iya/TbHOM TpaeKTOpUM 00pa3oBaHus,
Oyayiieil mpodeccryd W peanu3aliii COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YYETOM
JIMYHOCTHBIX WHTEPecoB, CIOCOOHOCTel K XWMUHM, WHTEepecoB W moTpeOHOCTel
o0I111eCTBa;
9K0JIOTUYECKOTO BOCITUTAHUSI:

9KO0JIOTUYEeCKH 1jesieco00pa3HOr0 OTHOIIEHHsI K TIpUPOZie, KaK WCTOYHUKY
CyI11]eCTBOBaHUSI )KU3HU Ha 3eMJie;

MOHUMaHWs T/700a/bHOTO  XapakTepa JSKOJOTMUeCKUX TMpo0seM, BIUSHUS
KOHOMMUECKUX TMPOLIECCOB Ha COCTOSTHUE MPUPOHOM U COLIMA/ILHOM Cpe/ibl;

OCO3HaHUS HEeoOXOMMOCTH MCIOJIb30BaHUS [OCTHXKEHUN XUMWUU [IIsT pellleHus
BOITPOCOB PAIJMOHA/ILHOTO TIPUPO/IOTI0Tb30BaHuSI;

AKTUBHOTO HEMpUSTHS [eMCTBUM, NMPUHOCAIIMUX BpeJ OKPY>Karollley MpUPOAHOMU
cpefe, yMeHHUs TIDOTHO3UpOBaTh HeOIaromnpusiTHbie SKOJOrMUecKue T0C/e[CTBUS
TIpeiINpYHUMAaeMbIX 1eMCTBUM U MpeJoTBpalllaTh UX;

Ha/IMuusi PA3BUTOTO 3KOJIOTUUECKOT'O MBbIIIJIEHUS, SKOJOTHUYeCKOM KYJIbTYpHI,
OMbITa JesiTeJbHOCTA 3KOJIOTMUYECKOM HalpaB/eHHOCTH, YMeHUsI PYKOBO/ICTBOBATbCS
VMMU B TI03HaBaTe/bHON, KOMMYHHUKATUBHON U COLIMAIBLHOU MpaKTHKe, CIIOCOOHOCTH U
yMeHUSs1 aKTUBHO TIPOTUBOCTOSITh U/e0/I0TUU XeModhobuu;

6) LIeHHOCTU HayYHOTr' 0 MO3HAHMSL:

Cc(OpMHPOBaHHOCTH MUPOBO33PEHHs, COOTBETCTBYIOLL[EI'O COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U 00I11[eCTBeHHOMN NPaKTUKWY;

MOHUMaHUs crieu(UKN XMMUU KaK HayKu, OCO3HaHUs eé pojiu B (hOpMUPOBaHUHU
pal[MOHaTbHOTO HAYUYHOIO MBIIIUIEHUs, CO3/laHUM  1]eJIOCTHOTO  Tpe/iCTaB/IeHUs
00 OKpy’KaroIlieM MHUpe Kak O eZIMHCTBe TIPUPO/Ibl U YeioBeKa, B MIO3HAHWUH TTPUPOTHBIX
3aKOHOMEPHOCTel 1 pellleHuH 1Mpob/ieM coxpaHeHUsI IPUPOJHOTO PaBHOBECHS;

ybeXxIEHHOCTH B 0C000# 3HAUMMOCTH XUMUH [jisi COBDEMEeHHOMN I[UBUIU3ALUU: B
eé TyMaHHWCTUYECKOW HarpaB/leHHOCTM W Ba)XHOW pOMU B CO3JaHUM HOBOW 0a3bl
MaTepyanbHOW KYy/IbTYpbl, pelleHud T/100anbHBIX IPOOeM yCTOHUMBOTO DPa3BUTHS
yesi0BeYeCcTBa — CbIDbEBOM, SHEPreTUYeCKOW, TIMIEeBOM UM SKOJIOTMYEeCKOU
6e30mMacHOCTH, B pa3BUTHUU Me[UIMHBI, 0OecrieueHWH YCIOBUM YCIeITHOTO TpyJAa |
9KOJIOTMUeCcKr KOMGMOPTHOM »KHU3HU KaXK/IOTO jieHa 0011[eCTBa;

€CTeCTBeHHO-HAayUHOM IPAaMOTHOCTH: TTOHUMAaHUS CYLIHOCTU METO/IOB TO3HaHUSs,
WCTIO/Tb3yeMBIX B €CTeCTBEHHBIX HAyKax, CIIOCOOHOCTH WCIIO/b30BaTh IOTydYaeMbie
3HaHUs [Ji aHa/iv3a U OOBSICHEHUs SIBJIEHWM OKDPY)KaroIllero Mupa U TPOMCXOZSIINX
B HEM H3MeHeHWH, YMeHUs [efaTh 000CHOBaHHbIE 3aK/IIOUEHHST Ha OCHOBE HayUYHBIX
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(haKTOB ¥ UMEIOIIUXCS JaHHBIX C 11e/IbI0 TI0/TyUeHHs JOCTOBEPHBIX BHIBO/IOB,;

CIIOCOOHOCTH CaMOCTOSITE/IbHO MCITO/Ib30BaTh XMUMUUECKHEe 3HAHUS [IST PeleHus
1po06JieM B peasbHBIX >KU3HEHHBIX CUTYALUSX;

WHTEepeca K MO3HAHUIO U UCC/IeI0BaTeTbCKON AeATe/TbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HENPEePLIBHOMY 00pa30BaHUI0 M CaMO00pa30BaHUIO,
K aKTUBHOMY TIOJTYUYEHHIO HOBBIX 3HAHHWM 0 XMMHH B COOTBETCTBHH C >KU3HEHHBIMH
MOTPeOHOCTSIMUY;

MHTepeca K OCOOEHHOCTSM TpyZa B pa3lUuHbIX cdepax MpodeccHoHaTbHOM
JesITeTbHOCTH.

METAITPEAMETHBIE PE3YJIBTATHI

MertaripegmMeTHble pe3y/bTaThl OCBOeHUss yueOHOro Tipeamera «XuUMHs» Ha
ypOBHe cpefiHero o01ijero o6pa3oBaHUsI BK/THOYAIOT:

3HaYMMble JJIst dbopmrpoBaHus MHPOBO33peHusI o0yuaroIuxcs
MEXIUCIUTUTMHAPHBIe  (MeXKIpegMeTHbIe) O0OIjeHayuHble TTOHSTHS, OTpaKaroIlue
I[e/IOCTHOCTh HAyYHOW KapTWHBI MHpa U CHelUPUKy MeTO/0B TI03HAHMS,
WCTIO/Tb3yeMbIX B €CTeCTBEHHbIX HayKax (MaTepus, BellleCTBO, YHeprus, sBJeHUe,
TpOL[eCC, CUCTeMa, HayuHbIM ¢akT, TPUHLIUI, TUIOoTe3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCC/ie/loBaHNe, Hab/toieHre, U3MepeHre, SKCIIePUMEHT U JpyTHe);

yHUBepcanbHble yueOHBbIe [eHCTBUS (TI03HaBaTe/bHble, KOMMYHHKaTHBHbIE,
pery/isiTiBHbIE), obecrieunBaromye (GopMupoBaHue (PYHKIIMOHATbHON TPaMOTHOCTU U
coLManbHOM KOMIeTeHLIMA 00yJaroinxcs;

CriocobHOCTh 00y4YalOIIMXCS HCII0/Ib30BaTh OCBOEHHBIE MEKAVCIUIIHHAPHBIE,
MHPOBO33peHYeCcKHre 3HaHUS U YHUBepCa/ibHbIe yueOHbIe JeMCTBUS B TI03HABATE/TLHOU U
COLMaIbHOM MPAKTHKe.

MertarnpeaMeTHble — pe3yJbTaTbl  OTPa)KalOT  OBJaJleHHWe  YHUBEepPCaJbHbIMU
yueOHBIMH TI03HABATe/IbHBIMHA, KOMMYHHUKAaTUBHBIMU U PETY/IITUBHBIMU JIEMCTBUSIMH.

ITo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeHCTBHA
Ba3oBbie joruyeckue JJefiCTBUA:

CaMOCTOSITe/TbHO (hOPMY/TMPOBATh M aKTyaJM3UpPOBaTh MpobiemMy, BCeCTOPOHHE eé
paccMaTpUBaTh;

orpefiesiATb 1ie/IM  JesTebHOCTH, 3a/laBasi TlapaMeTpbl W KPUTEPUM UX
JIOCTHXKEHHsI, COOTHOCUTb Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€eHHBIMU LIe/ISIMU;

WCI0/Ib30BaTh TMPU OCBOEHWUW 3HAHWW TIPUEMBI JIOTMYECKOTO MBbIIIEHUS —
BbIJIeNIITh XapaKTepHble TIPpHM3HAaKU TOHSATUM W yCTaHaB/IWBaTb WX B3aMMOCBS3b,
WCTI0/Ib30BaTh COOTBETCTBYIOIIUE TIOHSATHS /1 OOBSICHEHHUS OTAe/NbHbIX (PAKTOB M
SIBJIEHUI;

BLIOMPATh OCHOBAHMS W KPUTEPHUM [I/Is1 KIACCU(HKALIMKM BEIeCTB U XUMUUECKUX
peakiui;

yCTaHaB/UBaTh  TIPUUMHHO-C/IEICTBEHHbIE  CBSI3M  MeXJy  M3ydyaeMbIMU
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SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHe pacCyxaeHus1 (MHAYKTHUBHLIE, 1eJyKTUBHbBIE, TI0 aHAJIOTHH),
BLISIB/ISITH  3aKOHOMEPHOCTA W TIPOTHMBOpPeUMsi B PacCMAaTpUBAeMbIX — SIBJIEHUSIX,
(hopMyMpOBaTh BLIBO/bI U 3aKTHOUEHUS;

TIPUMEHSITh B TIpOIiecce TI03HAHUS, WCIO/b3yeMble B XWMUU CHMBOJMYECKHe
(3HaKOBBIE) MOjienH, TIpeoOpa3oBbIBaTh MOJe/bHbIe TIPe/ICTaB/IeHUus] — XUMUUYeCKUN
3HaK (CMMBOJI) 3J/ieMeHTa, XHMHW4YecKas (opMy/a, ypaBHeHHe XUMHUYECKOW peaki[uu
— TIpU pellleHWHd y4eOHBIX T[I03HABaTe/NbHBIX W IIPAKTUUYECKUX 3ajlay, MPUMEHSTh
Ha3BaHHble MO/ie/ibHble TIpe/ICTaB/IeHUs [l BBISIBJIEHUSI XapaKTepHbIX TPHU3HAKOB
M3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peakiuii.

ba3oBble ucciefoBaTebCkue 1eHCTBUS:

B/aZleTb OCHOBaMU METOJOB HAyuUHOI'O II03HAHWS BeIeCTB M XUMHYeCKUX
peakuui; (opMynuMpoBaTh Lleld M 33/laud  MCC/Ie[OBaHMs,  HCII0J/Ib30BaTh
NOCTaB/IeHHble U CaMOCTOSITEJIbHO C(OPMYJIMDOBaHHbIE BOMPOCHl B KayecTBe
VHCTPYMEHTa [I03HaHWS M OCHOBBI /i1 (DOPMUPOBAHMWSI THUIIOTE3bl IO IIPOBEpKe
TIPaBUIBHOCTH BbICKA3bIBAEMBIX
CY)KJeHU;

B/aZleTb ~ HaBbIKAMM  CaMOCTOSITEJIbHOIO  TUIAHWUPOBaHWS UM TPOBeZeHUst
yUeHMUeCKUX SKCIIepUMEeHTOB, COBEpILeHCTBOBAaTh yMeHHsi HabaofaTth 3a XoJ0M
IpoL[ecca, CaMOCTOSTEe/bHO TIPOTHO3MPOBAaTh €ro  pe3yJbTaT, (OpMY/JIUpOBATh
000011leHUsT ¥ BBIBOALI OTHOCUTENHHO [OCTOBEPHOCTH pe3yJ/bTaTOB MCC/e/l0BaHus,
COCTaB/ISITh 000CHOBaHHBIM OTYET O TMPO/e/IaHHON paboTe;

npuobpeTaTb  OMBIT  YYEeHUUECKOW  MCCefioBaTelbCKOM W TPOEKTHOMU
JiesITeNTIbHOCTU, TIPOSIB/ISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITE/IbHOMY TIOWCKY
METO/IOB pellleHUs] MPaKTUYeCKUX 3a7ia4, IPUMEHEHUI0 Pa3/IMYHbIX METO/I0B ITO3HAHUS.

PaboTa ¢ ungopmanmeii:

OPUEHTUPOBAThCSI B Pa3/MUHbIX WCTOUHWKAX MH(OpPMAaIM (HayuyHO-TIOMy/IsipHast
MUTepaTypa XMMHUECKOTO CO/Iep)KaHHsI, CIIpaBOUHbIe 1MOCo0us, pecypchl VHTepHeTa),
aHa/IM3UpOBaTh MH(OPMALIMIO Pa3/IMUHBIX BUAOB U (OPM MpeCcTaB/ieHusi, KpUTUUECKH
OLIeHUBaTh €€ I0CTOBEPHOCTb U HEeMIPOTUBOPEUUBOCTh;

dbopMynupoBaTh 3arpochl ¥ MPUMEHSTh pa3/IMuHble MeTO/IbI TIPU TIOMCKe U 0TOope
nHbopMalr1, Heo6X0AUMO [1/1sT BBITIO/THEeHHsT yueOHbIX 3a/lau orpe/ie/IEHHOrO THUTIa;

npuobpeTaTh ~ OMBIT  MCMOMb30BaHUS  MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTHI Y Pa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO BbIOMpATh OMTUMa/bHYIO (OpMYy Mpe/CcTaBaeHus WH(pOopMalu
(cxembl, TpadvKu, AMArpaMMbl, TaOHULIbI, PUCYHKH U JPYTHe);

WCTI0/Tb30BaTh HAyUHBIM SI3bIK B KauyeCcTBe CpeZCTBa MpU paboTe C XUMHUeCKOH
vH(bopMalMeli: IPpUMeHSITh MeXXIpeaMeTHbIe (Ppu3rueckre U MaTeMaTUUYecKre) 3HaKu U
CUMBOJIBI, (hOpMYJIbl, a0OpeBHUaTypbl, HOMEHK/IATypy;

WCMOb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeZCTBa
HarJIsiJHOCTH.

17



KoMMyHHKaTHBHbI€ YHHBepPCA/IbHbIe yueOHbIe JelCTBUA:

3aJjaBaTh BOIPOCHI TI0 CYIIecTBy o0OcyXZaemMoli TeMbl B Xofe [Juasora
W/WMM  AUCKYCCUM, BBbICKa3biBaTb UAeH, (POPMY/JUPOBaTh CBOU MpeJjI0KeHus
OTHOCUTEJIbHO BBITIOJTHEHUS MIPE/IJIOKEHHOM 3a/lauu;

BLICTYNAaTb C TIpe3eHTaldeld pe3y/bTaTOB I[103HABAaTe/JbHOW [1eATe/TbHOCTH,
MOJIyYeHHbIX CaMOCTOSITEe/IbHO WM COBMECTHO CO CBEPCTHUKaMU TPU BBITIOJIHEHUU
XUMHUECKOTO SKCIIEPUMEHTa, IPaKTUUecKoW paboThl TI0 MCC/e0BaHUIO CBOMCTB
M3y4yaeMbIX BeIlleCTB, peajv3aliuM yueOHOTO TpoeKTa U (OPMYJIUPOBATh BBIBO/IBI
M0 pe3y/bTaTaM MPOBe/IEHHbIX WUCC/Ie[0BaHUM MyTEM COrJlaCOBaHUs TMO3ULIUKA B XO7ie
o0cy>kaeHuss 1 0OMeHa MHEHUSIMHU.

PeryisTHBHBIE YHHBepCa/ibHbIe ydeOHbIe [JeHdCTBUS

CaMOCTOSITeJIbHO ~ TUIAHUPOBaTh U OCYILIeCTB/AATH CBOK)  I103HABaTeJIbHYIO
JesiTeNIbHOCTb, OmpeJenss e8 [eJd W 3aJjayd, KOHTPOJMpOBaTb W MO Mepe
He0OXOIMMOCTH  KOPPEKTHPOBAaTh  TIpejjiaraeMblii  aJTOPUTM  JEWCTBUN  TIpH
BBITIOJTHEHUM yueOHBIX U HCC/Ie[oBaTeNbCKAX  3a/lau, BbIOMpaTh Haumbosee
3¢ heKTUBHBIN CITOCO0 MX pellleHus C YUETOM TI0/TyUeHHsI HOBBIX 3HAHWM O BeIleCcTBax U
XUMUYECKHX peakiusix;

OCYLLECTB/ISITh CaMOKOHTPO/Ib CBOEM JesiTeIbHOCTA Ha OCHOBE caMOaHalu3a M
CaMOOL|eHKH.

INPEJIMETHBIE PE3YJ/IBTATDI
10 KJTIACC

[TpenmeTHble pe3y/ibTaTbl OCBOeHUs Kypca «OpraHuyeckas XUMHsD» OTPaKaroT:

c(OpMHUPOBAaHHOCTh MPeJCTaBAEHUN O XUMHAUYECKOM COCTaBJISIOIIEN eCTeCTBEHHO-
HayuyHOM KapTHMHBI MHUpQ, pOJMA XUMHWA B TI03HAaHUM SIBJIEHWW TIDUPOJbI, B
(bopMHPOBaHMY MBILLJIEHUS] U KYJbTYPbl IMUHOCTH, €€ (QyHKLMOHA/TIbHOW rPaMOTHOCTH,
HeoOXoguMOW  fyii  pelleHus MpakKTAYeCKUX  3aflau U SKOJIOTUUeCKH
000CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/J0POBbIO U TIPUPOZHOM cpejie;

BJIaJleHUe CUCTEMOU XUMHUYECKUX 3HaHUU, KOTOpas BKJ/IFOYAeT:
OCHOBOTIO/IArarolye TMOHATUS (XUMUUeCKUd 3/IeMeHT, aToM, 3JIeKTpOHHas 006osi0uka
aToMa, MOJeKy/a, BaJleHTHOCTb, 3JIeKTPOOTPHULIATeIbHOCTb, XWUMHYECKas CBsi3b,
CTPYKTypHast Qopmyna (pa3BépHyTas W COKpallléHHas), MOJIb, MOJIIpHasi Macca,
MOJISIDHBINA 00BEM, YT/IepO/IHBIN CKesleT, QYHKIMOHa/IbHAas TPYIINa, pajuKasl, U30Mepus,
M30Mepbl, TOMOJIOTUYECKUW Psi, TOMOJIOTH, YIJIeBOAOPO/bl, KUCJIOPOJ U
a3oTcojiepKalllie  COeAUHEHWs,  MOHOMep, TOJUMep, CTPYKTYpHOe  3BEHO,
BBICOKOMOJIEKY/ISIDHbIE ~ COeMHEHUs]); TEeOpUM M 3aKOHbl (Teopus CTPOEHUs
oprannyeckux BemlectB A.M. ByT/iepoBa, 3aKOH COXpaHEHUSI MacChl BeILECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUW SI3bIK XUMHWHM; MHPOBO33peHUeCKre 3HaHWUS,
Jie)ale B OCHOBe MOHWMAaHHWsI NMPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBJIEHUH,
dakTosiornueckie CBeJjeHUs] O CBOMWCTBax, COCTaBe, TIOJyueHWHM U 6Oe30macHOM
WCTIO/Tb30BaHUM Ba)KHEMILIMX OpraHUUeCcKHWX BellecTB B ObITYy U TIPAKTUUeCKOH
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JesATeJIbHOCTH Ue/I0BeKa;

chOpMUPOBAaHHOCTL YMEHWUM BBISB/ISTh XapaKTepHble TPU3HAKA TMOHSTUM,
yCTaHaB/IMBaTb WX B3aMMOCBSI3b, MCIIO/IB30BaThb COOTBETCTBYIOLLME  TTOHSATHUSA
TIpY OMMCaHWUU COCTaBa, CTPOEHUS U MpeBpallieHui OpraHuueCcKux COeIMHeHNN;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  MCIO/b30BaTh  XUMHUYECKYIH)  CUMBOJIUKY
JI1  COCTaB/IeHUSI MOJIEKY/ISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalllEéHHOM)
dbopMyn opraHMuecKux BellleCTB U ypaBHEHUM XWMUUECKUX peakldid, W3roTaB/IUBaTh
MOZIe/IM MOJIeKYJl OpPraHWYecKUX BelleCTB [/ WIUIIOCTPALMM UX XUMHYECKOro u
TIPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUN yCTaHaBAMBaThb MPUHA[IEXKHOCTb  U3yUeHHBIX
OpraHhuYeCcKuX BelleCTB [0 UX COCTaBy U CTPOEHUIO K OMpe/eéHHOMY KjacCy/TpyIire
coefuHeHur  (YIJIeBOAOPOABI,  KUCIOPOJ, W a30TCofepiKaljde  COeJWHeHUs,
BBICOKOMOJIEKYJ/ISIDHbIE COe[UHEHHs), JaBaTb WM Ha3BaHUs [0 CHUCTeMaTUYeCcKOu
HomeHknaType (IUPAC), a Takke NpUBOAUTH TPUBUA/IbHble Ha3BaHUSI OTZAEbHBIX
OpPraHUuYeCKWX BelleCTB (3TWIeH, TMpOMNWIeH, aleTWIeH, STWIEHIVIUKO/Ib, TJIMLEePUH,
deHon, Qopmanbieruj, aileTaabJeryjl, MypaBbHMHAas KHC/IO0Ta, YKCyCHas KMCJIOTa,
0JIeMHOBasi KUCJIOTa, CTeapMHOBasi KAC/I0TA, TJIF0K03a, (PYKTO3a, KpaxmaJl, Le/ir0/i03a,
TJVIULIVH);

c(hOpMUPDOBAaHHOCTb yYMEHUsI OMpeAeNsTh BUAbl XUMUUECKOM CBS3U B
OpraHuYecKuXx CoeJUHEeHUsIX (OguHapHbIe U KpaTHBIE);

chOpMUPOBAaHHOCTbL ~ YMEHUsI TPUMEHSITb  TIOJIO)KEHUS] TeOpUM  CTPOEeHUst
opraHnueckux BeriectB A.M. ByrnepoBa i 00bsSCHeHHS 3aBUCHUMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacChl BellleCTB;

chOpMUPOBAHHOCTh YMEHUWM XapaKTepu30BaTb COCTaB, CTpPOeHHWe, (u3uueckue u
XMMHUECKHe CBOWCTBA TUITWYHBIX MpeCTaBUTEeeN Pa3/MYHbIX KJIaCCOB OpPraHAuYeCKUX
BellleCTB (MeTaH, 3TaH, 3TW/IeH, TIPOMWIeH, alleTuieH, OytaaueH-1,3, MeTui0yTaeH-
1,3, 6GeH30/1, MeTaHOJI, 3TaHOJI, STWIEHIJIMKO/b, TJUIEPUH, (eHoJI, aljeTanabAeri/,
MypaBbUHasi U YKCYCHas KHWC/IOTBI, TJIFOKO3a, Kpaxmas, LIeJUIF0/I03a, aMHUHOYKCYCHas
KUCJIOTa), WUIKOCTPUPOBaTh TeHETUUECKYH) CBSI3b MKy HUMU YpaBHEHUSIMU
COOTBETCTBYIOLLIMX XUMHUUECKUX PeaKLIUK C UCIO0Ib30BaHUEM CTPYKTYPHBIX (POpPMYIT;

chOpMUPOBAaHHOCTbL YMEHUsI XapaKTepU30BaTb WCTOUHUKU YTJIEBOJAOPOJHOIO
CbIpbsi (HedTh, MPUPOJHBIA a3, yroyb), CIIOCOObI UX TiepepabOTKA U MpaKTAUYeCcKoe
TIpUMeHeHHe TIPOAIYKTOB repepab0TKy;

chOpMUPOBAaHHOCTL ~ yMEHUM  TPOBOJAUTHb  BBIUMCAEHUSI [0 XUMUYECKHUM
ypaBHeHUsIM (Maccbl, 00bEMa, KOJMUeCTBa MCXOJHOTO BellleCTBa WM TIPOJIyKTa
peakiuu 10 U3BeCTHbIM Macce, 00BEMY, KOMUUECTBY OJHOTO U3 MCXOJHBIX
BelLleCTB UM MIPOJIYKTOB PeaKLun);

cchopMHUPOBAaHHOCTh YMEHHI BJlafieTb CUCTeMOM 3HaHWN 00 OCHOBHBIX MeETO/aX
Hay4yHOT0 T03HaHUS, UCMO0JIb3yEMbIX B XMMUU TIPU U3YUEHUU BeLeCTB U XUMUUECKUX
sB/ieHuM (Hab/to/leHre, W3MepeHue, SKCIepUMEHT, MOZe/lMpOoBaHKe), HWCI0Jb30BaTh
CUCTeMHble XMMHUUECKHe 3HAaHUS [Jis TIPUHSATUS PellieHUM B KOHKPETHBIX >KU3HEHHBIX
CUTyalUsIX, CBI3aHHbIX C BellleCTBaMHU U UX TIPUMEHEHUEM;
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Cc(OpMHPOBAHHOCTb yMeHUH co0srofiaTh TIpaBWIa  T0JIb30BaHUS

XMMUUeCKOW TMocyJod U JsabopaTopHbIM 00OpyZOBaHMEM, a TakXe IIpaBW/IA
oOpalrleHrsi C BeljecTBaMU B COOTBETCTBUM C WHCTPYKLMSIMU 110 BBIOJHEHUIO
nabopaTOPHBIX XUMHUUYECKUX OIBITOB; CHOPMUPOBAHHOCTh yMeHUI

TJIaHUPOBATh u BBITO/THATD  XUMUYECKUM
SKCTIepUMeHT (TIpeBpallleHusi OpraHWYeCKUX BelecTB TPH HarpeBaHWM, IOIyueHue
STW/IeHa U U3y4yeHHe ero CBOMCTB, KaueCTBeHHbIe peaKkl[Ml OpPraHWYeCcKHUX BeIllecTB,
JeHatypauysi OesKOB MpH HarpeBaHUM, LBeTHbIe peakluu OeskKOoB) B COOTBETCTBUU
C TIpaBWIaMU TeXHUKM 6e301acHOCTY Mpu obpallleHrH C BellleCTBaMU U 1abopaTOpHbIM
obopyJoBaHueM, TIPeJCTaB/sATh pe3y/bTaThl XUMUUYECKOro 3KCrepuMeHTa B (hopme
3anycy ypaBHEHUM COOTBETCTBYIOIIMX peakUyi U (pOpMyIMpPOBaTh BbIBO/BI HA OCHOBE
5THX pe3yJ/IbTaToB;

Cc(OpMUPOBAHHOCTb YMEHUM KPUTUUECKU aHaJM3UpOBaTh XMMHUUECKYH0 MH(pOpMaLIHIOo,
MoJlyuaeMyl0 M3 pa3HbIX WUCTOUHHKOB (Cpe/CcTBa MacCoBOW WH(opmaiuu, VHTepHeT u
/APYTHX);

c(hOpMUPOBaHHOCTb yMEeHUU cobmoaaThb rpaBu/a 5KOJIOTMYeCKHU
1jesiecoobpa3HOro roBe/ieHusi B ObITY U TPY/JOBO /1eITe/IbHOCTH B 1ieJiIX COXpaHeHHsI
CBOEro 3/I0POBbsi W OKpY’Kalollleld TIpUPOAHON Cpefbl, OCO3HaBaThb OMAaCHOCTb
BO3/IEMICTBUS Ha JKMBble OpPraHW3Mbl OMpe/ie/IEHHbIX OPraHUUecKHX BellecTB, TOHUMas
cMmbicsl  TioKasaTteniss [I[IK, TOsICHSTH Ha TMpuMepax CIOCOObI yMEeHbBbIIeHUs U
NpeZioTBpall[eHNst UX BpeIHOTO BO3/IeMCTBYSI Ha OPTaHK3M UeJ/lOBeKa;

A7 o0yuaroIyxcsi C OrpaHMYeHHbIMHA BO3MOJKHOCTSIMM 3/10POBbSi: YMeHUe
MPUMEHSATb 3HaHUsI 00 OCHOBHBIX [JOCTYMHBIX MeTO/aX TI03HAaHUS BelecTB U
XUMHUUECKUX SIBJIEHU;

[Jis CJIeTMbIX U CIabOBUIAIINX OOYYarOLUXCs: yMeHHe MCII0J/Ib30BaTh pesibeHO
TOUYEeUHYI0 cucTeMy ob6o3HaueHuii J1. Bpaiins asis 3anucu Xumuueckux Gopmy..

11 KJIACC

[TpenmeTHBIe pe3ybTaThl OCBOeHUs Kypca «OOIrasi 1 HeopraHuueckas XUMHSI»
OTpa’karoT:

c(hOpMHUPOBAaHHOCTb  Tpe/CTaB/IEHUM: 0  XWMHUYECKOW  COCTaBJSIOLIEN

eCTeCTBeHHO-HAayYHOU KapTHMHBI MHpa, PO/M XUMWM B TO3HAHUM $IBJIEHWN MNPUPO/bI,
B (GOpPMUDOBAaHMK MBILIEHUS] U  KyJbTYpPbl JIMUHOCTH, €& (yHKLHOHAIbHOU
rpaMOTHOCTH, HeOOXOAWMOM /il pellleHHs] TPaKTUUYeCKUX 3a/lad M 3KOJIOTUYeCKU
000CHOBAaHHOT'O OTHOIIIEHHUS K CBOEMY 3/J0POBBIO M TIPUPOJHOU Cpeie;

BJIaJleHHe CUCTEMOU XUMHUECKUX 3HaHWH, KOTOpast BKJ/TFOUAeT:
OCHOBOIOJ/Iararoijye TOHSATUSI (XMMUUYECKUM 3eMeHT, aTroM, u30Tom, S-, p-, d-
9/IeKTPOHHbIE OpOWTaMM aTOMOB, WOH, MoOJIeKy/la, MOJb, MOJISIDHbIN 00BEM,
Ba/IECHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTh, CTeleHb OKUC/IeHUsl, XMMUUecKasi CBS3b
(KoBasileHTHasi, WOHHAsi, MeTa/uldueckasi, BOAOPOAHasl), KpUCTa//IMyeckas perléTka,
TUTMBI ~ XWUMUUECKUX  peaklUil,  pacTBOp,  3JIeKTPOJUTbI,  HEe3JeKTPOJIUTHI,
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SJ7IEKTPOJIMTUYECKast ~ JUCCOLMaLUsi,  OKUC/IUTEe/Ib, BOCCTAaHOBUTE/Ib,  CKOPOCTH
XAMMYECKOW peakliuM, XUMHUeCKoe paBHOBeCHUe); TeOpUM M 3aKOHbI (Teopusi
57IEKTPOJIMTUYECKOW [JUCCOLMaluM, nepuoauyeckur 3akoH [I.M. MeHpeneeBa, 3aKOH
COXPAaHEHUs MacChl BeLeCTB, 3aKOH COXpaHeHWsl W T[peBpalljeHUs] SHEPruu TMpu
XMMUUECKUX  peaklusix), 3aKOHOMEPHOCTH, CHMBOJIMUECKHWH  SI3bIK  XUMHUHU,
MHPOBO33DEHUYECKUe 3HaHWs, JieKalde B OCHOBe T[IOHMMAaHUSl TIPUYMHHOCTHU U
CUCTEMHOCTU XWUMHWYECKUX SIBJIeHUW, (PaKTO/OrMYecKre CBeJieHUus] O CBOMCTBax,
cocTaBe, TIOJlyueHUM M 0e30MacHOM UCIIO/Ib30BaHUM Ba)KHEMUIITUX HeopraHuueCcKuX
BeIIeCTB B OBITY W MPaKTUUeCKOU JiesiTe/IbHOCTU Ue/I0OBeKa;

chOpMUPOBAaHHOCTbL YMEHWM BBISB/STh XapaKTepHble TPU3HAKW TMOHSTUM,
yCTaHAaB/IMBaTb WX B3aWMOCBS3b, MCIIO/b30BaThb COOTBETCTBYIOLHME  TTOHATUS
TIpY OMMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX TpeBpall|eHul;

c(hOpMHUPOBAaHHOCTb ~ YMEHMM  MCIO0JIb30BaTb  XMMHWYECKYHD)  CUMBOJIMKY
I7Is1  COCTaBjieHUs1 (OpMy/J BelleCTB U ypaBHEHUW XUMHWYECKUX Ppeaklvu,
cucrtematnueckyto HomeHKnatypy (IUPAC) u TpuBHasibHble Ha3BaHUSA OTHAE/IbHBIX
HeopraHuveCcKrx BellecTB (yrapHbId ras, yrJeKWAcC/Ibld ra3, aMMHakK, ramiéHas u3BecTb,
HeralniéHasi U3BeCTh, MUTheBasi CO/ia, MUPUT U [IPYTHE);

chOpMUPOBAHHOCTb YMEHHWHM OIpeJeNisAiTb BaJ€HTHOCTb W CTeleHb OKUCIEeHUs
XUMUUECKUX 37IEMEHTOB B COEIMHEHUSIX Pa3/IMUHOrO COCTaBa, BUJ XMUMHUYECKOW CBSI3U
(KOBasileHTHasi, MWOHHas, MeTa/uyInuecKasi, BOJOPOJHAs) B COeJUHEHUSIX, THII
KPUCTA/JIMYECKOU PEIIETKA KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIeKYJIIpHasi, MOHHas,
MeTasuIhuecKasi), XxapakTep Cpe/ibl B BOJHbIX PaCTBOpPax HEOPraHM4YeCKUX COeJUHEeHUN;

c(hOpMHUPOBAaHHOCTb YMEHWM YyCTaHaB/MBaTh TPUHA//IEXKHOCTh HEOPraHUYeCKUX
BeIlleCTB MO WX COCTaBy K OMNpeJeléHHOMY K/aacCy/TpyIie COeJWHEeHUM (MPOCThIe
Bell[eCTBAa — MeTa//Ibl MU HeMeTasulbl, OKCH/bl, OCHOBaHWUs, KUCJIOThbI, aM(OTepHbie
TUIPOKCU/IbI, COMN);

c(hOpMHUPOBAaHHOCTb YMEHUM pacKpbIBaTb CMBICJ TEPUOJAUUYECKOTO 3aKOHa
IO.W. MeHienieeBa 1 IeMOHCTPHUPOBATh €ro CUCTEMATU3UPYIOIIYI0, O0BSICHUTETBHYIO U
TIPOTHOCTUYECKYHO (QYHKLIWY;

c(hOpMHUPOBAaHHOCTb YMEHMM XapaKTepu30BaTh 3J€KTPOHHOE CTPOeHWe aTOMOB
XUMUUECKUX 3jieMeHTOB 1-4 mepuogoB Ilepuoanueckor CUCTEMbl XUMWUYECKUX
ynemeHToB [./. MeHeneeBa, UCIOMb3Ysl TIOHSATHUS «S-, P-, d-2/IeKTPOHHBIE OpOUTAT»,
«IHepreTUUeCKWe YpPOBHU», OOBSICHITH 3aKOHOMEPHOCTU W3MeHEeHUs CBOMCTB
XMMUUECKUX 371EMEeHTOB M WX COeJJMHeHWM M0 mnepuojiaM M rpynnam [lepuogrueckoi
CUCTeMbI XUMUYeCKuX 3jiemeHTOB [I.M1. MeH/e/eeBa;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepH30BaThb (OIMHCHIBAThH) OOIHEe XUMHUUECKHe
CBOMCTBAa  HEOpPraHWUYeCKUX  BeLeCTB  pa3/MUHbIX  KJAacCOB,  TOATBepPKJaThb
CyllleCTBOBaHUE TeHeTMYeCKOM CBSI3U MeXAYy HeopraHWyeCKMMH BellleCTBaMU
C TIOMOILIBK0 YPAaBHEHUM COOTBETCTBYIOLINX XUMHAUECKUX peaKlni;

chOpMUPOBAHHOCTbL ~ yMeHHUs  K/JacCU(ULIMPOBaTh  XWUMHUUECKUEe  peaKLUuu
M0 pa3/MYHbIM TMpH3HAaKaM (YMCIYy U COCTaBy pearupyrolIUX BeLLecTB, TErIOBOMY
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3pdeKTy peakuM, W3MEHEHUIO CTereHell OKWCIeHWsS 3/IeMeHTOB, 00OpaTUMOCTH
peakiiyiy, yuacTHIO0 KaTaau3aTopa);

c(hOpMUPOBAHHOCTb YMEHHH COCTaBJISATh YpaBHEHUS PeaklMi pa3/IMuHbIX TUIIOB,
TIOJIHbIE M COKpAIllEHHbIe YpaBHEeHUs peaki[uii MOHHOro oOMeHa, YUWThIBasi yC/IOBUS,
TIPU KOTOPBIX 3TU peakiiuu UAYT [0 KOHIIA;

chOpMUPOBAaHHOCTL ~ yMEHUM  TIPOBOJUTH  peaklyu,  MOATBep K/aroliye
KaueCTBEeHHbIM COCTaB pa3/IMUHbIX HEOPraHWYeCKHX BEIeCTB, Paclio3HaBaTh OIBITHBIM
MyTéM MOHBI, MPUCYTCTBYIOIIME B BOAHBIX paCTBOpPaX HeOPraHUUeCKUX Bell[eCTB;

chOpMUPOBAaHHOCTL ~ YMEHMM  pacKpbiBaTh  CYIIIHOCTb  OKHC/UTE/IbHO-
BOCCTAaHOBUTE/IbHBIX PeakI[yii MOCPe/ICTBOM COCTAB/IeHHsI 3JIEKTPOHHOTO OaslaHca 3THX
peakiui;

chOpMUPOBAaHHOCTh yMeHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOMN
peakiid OT pa3/iMuHbIX (PAKTOPOB; XapakKTep CMellleHWss XUMUUeCKOr0 pPaBHOBECHS
B 3aBMCHMOCTH OT BHeIlIHero Bo3aevicTBus (rpuHLuI Jle llarenbe);

chOpMUPOBAHHOCTh YMEHUM XapaKTepr30BaTb XMMHUUECKHe MPOLeCChI, JieXKalue
B OCHOBe TPOMBIILJIEHHOTO TIOJIydYeHUs] CEepHOM KHUC/IOThl, aMMHUaKa, a TaKxXe
cchOpMHUPOBAHHOCTD TIPeJCTAB/IeHN 00 OOIMX HayUYHBIX MPUHI[UTIAX M 9KOJIOTHUECKUX
nipo6sieMax XUMHUYeCKOT0 TTPOM3BO/ICTBa;

chOpMUPOBAHHOCTh YMEHUI POBOAUTHL BBIUKMC/IEHUS C UCII0/Ib30BaHUEM MOHSITUS
«MaccoBasi JIofil BeIleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWM Ta30B IpHU
XUMUUECKHUX peakl[usiX, MacChl BellleCcTBa WId 00bEMa Ta30B TI0 H3BECTHOMY
KO/IMUeCTBY BeIlleCTBA, Macce WM OOBEMY OAHOTO W3 YYaCTBYIOL[WX B peakluu
BeL[eCTB, TeIIOBOro 3(geKra peaklMM Ha OCHOBE 3aKOHOB COXPAHEHUSI MacCChl
Bell[eCTB, TIPeBpallleHys U COXpaHeHWsl SHePTHH;

cOpMHPOBAHHOCTb yMeHHW# COOM0AaTh TIpaBW/A TI0/b30BaHUS XUMHUECKOH
nocyzioii W snabopaTopHbIM 000pyJOBaHWEM, a TakKe TMpaBuiaa obpalieHus C
Bell[eCTBaMU B COOTBETCTBUM C MHCTPYKLMSIMH TI0 BBHITIOJIHEHUIO 1ab0OpaTOpPHBIX
XUMUYECKHX OMbITOB; C(OOPMHUPOBAHHOCTh yMEHUM T/IaHUpOBaThb U
BBITIOJTHSITh XUMUYeCKUM
SKCIIePUMEHT (pa3/iokeHue TMepoKCHAa BOJOpOJa B TNPUCYTCTBMM KaTaavd3aTopa,
orpejiesieHUe CpeJibl PACTBOPOB BeILIECTB C TMOMOLbI0 YHUBEPCAJBHOIO WH/MKATOPa,
BJ/IMSIHME Pa3/MYHbIX ()aKTOPOB Ha CKOPOCTb XMMWYECKOUW peakiuH, peakiui MOHHOTO
oOMeHa, KaueCTBeHHbIe peaKiiy Ha Cy/bdaT-, KapOOHAT- U XJI0PHU/I-aHUOHBI, Ha KaTHOH
aMMOHWUSI, pellleHWe JKCIIepUMEeHTalbHbIX 33jad 1o TeMaM «MeTamibl» U
«HemeTanbi») B COOTBETCTBUH C TIPaBWIaMH TeXHUKUA 0e30TacHOCTU TIpU obpaiiieHuu
C BemectBaMd U JabopaTopHbIM 00Opy/AOBaHWEM, TPEZACTAB/AThL Pe3yJ/bTaThl
XUMHUUECKOT0 3KCIiepuMeHTa B (popMe 3alvcy ypaBHEHUN COOTBETCTBYIOIIMX peakiuii
1 (hOpMY/TMPOBATh BBIBO/[bI HA OCHOBE 3TUX Pe3y/bTaToB;

chOpMUPOBAaHHOCThL ~ yMEHUW  KDUTHWYECKH  aHa/lM3UpOBaTh  XHUMHUUYECKYIO
vHbopMalMio, TI0JlydaeMyl0 M3 Ppa3HbIX HCTOUHUKOB (CpeZicTBa MaCCOBOM
KOMMYHUKaLuu, IHTepHeT U IpyTHUX);

c(hOpMHPOBaHHOCTb yMEeHUU cobmoaTh rpaBu/a 9KOJIOTUYECKU
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11e/1ecO00pa3HOro MoBeZieHHs B OBITY U TPY/JOBOW JesSTeIbHOCTU B IIeJ/IIX COXPaHeHUs

CBOEro 3/I0POBbSi U OKpY’Kawollleld TPUPOJHOM Cpejpbl,
BO3/IeMICTBUSI Ha >KUBbIE OpPraHU3MbI
ToKasareJist

I[IJK, 1moscHAT,  Ha

OIpe/ie/IEHHBIX BeIl[eCTB,
rpuMepax

OCO3HABATH OIIdCHOCTH
ITIOHUMasA CMBbIC/I

COCOObl  YMEHBINEHUSI U

npeZiOTBPAIlleHUs] UX BPEJHOr0 BO3/EMCTBUS Ha OpPraHM3M UeslOBeKa;

Iyt 00yJaroIuxcsi C OrpaHUuYeHHBIMA BO3MOXKHOCTSIMH  3/OPOBBSI:  yMeHHe
NIPUMEHATh 3HaHUS 00 OCHOBHBIX [JOCTYIHBIX MeTO/[aX TIO3HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUH;
JJIsl CTIeTbIX U C/1aboBUAAIIMX 00yUarolUXCsl: YMeHHe MCIO/b30BaTh pebedHO
TOUeYHYI0 cucTemMy obo3HauenHuii JI. Bpatins /s 3anmcy XUMHU4IeCcKux (hOpMYyI.

TEMATNUYECKOE ITNTAHNPOBAHUE

10 KVIACC
N HanmeHnoBanue K OMUeCTEO
n/1_1 pasziesioB U TemM YACOR [IporpammMHoOe cogeprkanue
yueOHOTO TIpeiMeTa

Pa3pen 1. TeopeTnueckue oc

HOBbBI OpFaHI/I‘-IECKOﬁ XUMHH

1.1

IIpegmer 3
OpraHu4eCcKou XUMUH.
Teopus cTpoeHus
OpraHu4ecKux
coeJHEeHUM

A.M. bytneposa

[IpeameT opraHUUeCKOM XUMUU:

e€ BO3HUKHOBEeHNe, pa3BUTHUe U
3HaueHUe B MOTyUeHUHU HOBBIX BellleCTB
Y MaTepuasioB. Teopusi CTpoeHUsI
OpraHUuYeCcKHXx CoeJVHEeHMM

A.M. bytneposa, eé 0OCHOBHbIE
ronokeHusi. CTpyKTypHbIe (hOpPMY/JIbI
opraHvveckux Bewects. ['omoJiorus,
r3oMepusi. XMMUUeCcKast CBSI3b

B OPraHUYeCKUX COeJJMHeHUSX: KpaTHbIe
CBSI3U, O- U TI-CBSI3U.

[TpescraBnieHye 0 KnacCU(UKaLun
opraHuueckux Berjects. HomeHnknaTtypa
OpraHUYeCcKHUX COeUHeHUM
(cucTemaTHuecKasi) U TPUBHAJIbHbIE
Ha3BaHUs Ba)KHEMIIIMX TIpeiCTaBUTeIen
KJIaCCOB OPraHWYeCKUX BeIeCTB.
JKCrepruMeHTa/IbHbIe MeTOAbI
HU3yYeHHUs BelleCTB U UX NpeBpalleHNi:
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¢ J/leMOHCTpaLUHU:

- 03HaKOMJIeHHe ¢ obpa3iaMu
OpraHhuYecKuX BelleCTB U MaTepuaiaMu
Ha UX OCHOBE;

- OIBITHI 10 MPEeBPaLLeHKUI0
OpraHhuYeCcKuX BelleCTB NPU HarpeBaHUU
(r1aBneHue, oOyTIMBaHUe U TOPeHUe).

¢ JlTabopaTopHbIe OMbITHI:

- MO/leJTMPOBaHUe MOJIEKYJT
OpraHUuYecKuX BelleCTB

3HaueHHe B KU3HU UeJIOBEKa,
WJUTIOCTPUPOBATh CBSI3b C IPYTUMU
HayKaMH.

Habmromath ¥ ONUChbIBaTh
JI€MOHCTPALIMOHHbBIE OTBITHI; IPOBOJUTh
Y OIMCBIBATh JTAOOPATOPHBIE OIBITHI U
NpakTHUecKre paboThbl

Nroro nio paspeny

Pa3pen 2. YriieBoaopoabl

2.1 | IlpenenbHbIE AJIKaHBI: COCTaB U CTPOeHUe,
yIJIEBOLOPO/bI — rOMOJIOTUYeCKUH psifi. MeTaH U 3TaH —
aJIKaHbI MpOCTeMIIMe TIpeiCTaBUTe/N aJIKaHOB:

COCTaB, XMMHUYeCKOe CTpOeHue,
(u3myecKre U XUMHUYeCcKre CBOMCTBA
(peakLuu 3amelLleHUsI U TOPeHUs]),
HaxO0XX/leHue B MPUpoJie, MOoJyuYeHue 1
TpYMeHeHre

2.2 | HeripezebHble AJIKeHBI: COCTaB U CTPOEHMe,
YTIJIEBOZOPO/BL: TOMOJIOTUYEeCKUU psijl. DTU/IEH —

d/IKE€HBI, a/IKaJ1eHbI,
dJIKMHbI

MPOCTEULLINM TIPe/ICTAaBUTE b aJTKEHOB:
COCTaB, XMMHUYECKOe CTPOeHHe,
(u3myeckre U XMHUYeCcKre CBOMCTBA
(peakLu rupupOBaHMs,
raJloreHMpOBaHusl, TUpaTaluy,

PackppiBaTh CMBIC/T M3ydaeMbIX
MOHSTUM (BBISB/IATh UX XapaKTepHbIe
NIPU3HAKK), YCTaHABJ/IMBAaTh UX
B3alMOCB$I3b, UCI0/Ib30BATh
COOTBETCTBYIOLL[ME TIOHSATHS

TIpU OMMCAHUU COCTaBa, CTPOEHUS U
TpeBpalljeHU OpraHudeCcKux
coeIMHeHUM.

Vicnosib30BaTh XUMHAYECKYH0 CUMBOJIUKY
JJ1s1 COCTaBJIeHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpALLEHHOM) (POpMYJT OPraHYeCKUX
BeLL|eCTB.

YcraHaB/MBaTh NPUHA/J1€KHOCTD
BeLL[eCTB K OIpe/leJIeHHOMY KJ/1acCy
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OKHCJIeHUS U MIOJIMMEepH3aLiun )
HaxoXX/leHue B MpUpo/ie, MoayuyeHue 1
TIPUMEHEHHE.

Ankaguensl: OytagueH-1,3 u
MeTUnoyTazuen-1,3, XuMuueckoe
CTpPOeHUe, peakLys

ro/IMMepu3aliuK, NpuMeHeHue (/151
CUHTe3a MPUPOJHOTO U
CUHTETUUECKOTO

KayuyKa U pe3uHbl).

ANKWHBI: COCTaB U 0COOEHHOCTH
CTPOeHMUsI, TOMOJIOTUUeCKUH Psif.
AueTuieH — MPOCTEUIINN
ripe/iCTaBUTe/Ib aJIKWHOB: COCTaB,
XUMUYeCKoe CTpoeHue, (u3nueckue u
XMMUUEeCKre CBOKCTBA (peakLvu
TUPUPOBAHMUS, Ta/IOreHUPOBaHUs,
rUjipaTaliiy TOpeHust), HaXoXAeHue

B MPUPO/ie, MoJlyueHre 1 TIpUMeHeHre

2.3

ApomaTrueckue
yTIJIEBOZ0PO/bI

ApeHbl: 6eH30/1 U TOJ/TyOJsI, COCTaB,
XUMHUUECKOe CTPOeHHEe MOJIEKY/I,
(dr3nueckre U XMMUUeCKre CBOUCTBA
(peakLu raioreHMpoBaHus U
HUTPOBAHUS ), MOTyUYeHUEe

Y ipuMeHeHue. BiustHue 6eH30/a

Ha OpraHv3M uesioBeka. ['eHeTHyeckas
CB$I3b YIJIEBO/IOPO/IOB

yTJIeBOJIOPO/IOB 10 COCTaBy U
CTPOEHUI0, Ha3bIBaTh UX

10 CUCTeMaTUueCKOl HOMEHKJ/IaType;
TIPUBO/IUTH TPUBHA/IbHBIE HAa3BaHUS
OT/leNTbHBIX TIpe/iCTaBUTe el
YTIJIeBOJOPO/IOB.

OrnpezienisiTh BUIbI XMUUECKOW CBSI3U
B MOJIEKYJIaX yTJIeBOJOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PeakI[MOHHOM CITOCOOHOCTH
yT/1eBOZI0PO/IOB OT KPaTHOCTU
KOBaJ/IEHTHOM CBSI3U.
XapakTepu30BaTh COCTaB, CTPOEHUE,
ripuMeHeHue, hr3udecKre U
XHMMMHYeCKHe CBOMCTBA, BayKHeMIII1e
CrI0COObI MTOTyUeHHs TUITAYHBIX
ripe/iCTaBUTe el pa3TMUHbIX K/IaCCOB
yI71eBOJOPO/IOB (MeTaHa, 3TaHa,
9TW/IeHa, alleTu/eHa, OyTaaueHa -1,3,
6eH30J1a, TOJ/yO/1a).

BbIsIB/IAT TeHETUUECKYHO CBSI3b MEXY
yTJIeEBOZIOPO/IaMU U TIOATBEPIK/IaTh eé
Ha/Muve ypaBHEHUsIMU
COOTBETCTBYIOIIUX XUMHUECKUX
peakiyi C UCTI0/Ib30BaHUEM

CTPYKTYPHBIX (hOpMY/I.
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IIpupopHbie
VICTOUHUKH
yIJIeBOOPOJIOB U UX
repepab0TKa

[TpupoaHblii ra3. [TonyTHble HePTsIHbIE
ra3el. HeThb 1 €€ npoucxoxzaeHue.
Crioco6r1 iepepaboTky HedTH:
reperoHKa, KpeKWHT (TepMUYeCKUH,
KaTtajuTuyeckum). IIpoayKTel
riepepaboTKy He(TH, UX IPUMeHeHue
B TIPOMBILLIZIEHHOCTH U B OBITY.
KaMeHHbI yronb ¥ IPOAYKTHI €ro
repepabOoTKH.

JKCrepuMeHTa/IbHbIe

MeTo/bl H3yUeHHUs BelleCTB

U UX MpeBpalleHui:

¢ J/leMOHCTpaLUU:

- Kosutekiuu «HedTb» 1 «YT0/IbY;

- BuUJeodparMeHT

«BynkaHu3aiys pesvHbl».

¢ JTabopaToOpHBIE OITBITHI:

- KaueCTBEHHOe Orpe/ie/ieHue yriepoja
Y BOZIOPO/la B OPraHWYeCKHX BelecTBax;
- 03HaKOMJIeHHe ¢ obpa3lamu
r1acTMacc, KayuykoB U

pe3uHbI;

- MO/le/TMpPOBaHue

MOJIEKYJI yT/IeEBOAOPO/IOB U
rajoreHONpOU3BOIHBIX.

e [IpakTrueckue paboThI:

Ne 1. ITonyueHnue 3TH/IeHa U M3yUeHUe
€ro CBOMCTB.

XapakTepr30BaTb UCTOYHUKHU
YT/I€EBOJOPOJHOTO ChIpbs (He(PTh,
TIPUPOZHBIN T'a3, yTOJb), CITIOCOOBI MX
repepabOTKU 1 TIPAKTHUYECKOE
TIpYMeHeHHe TI0/TyuyaeMbIX TPOAYKTOB.
Vcrnosib30BaTh €CTeCTBEHHO-HayUYHbIe
MeTO/Ibl [TI03HaHUSI — IIPOBeJieHHe,
HabroileHre U onvcaHre XUMUYeCKOTro
JKCTieprMeHTa (J1abopaTopHbIe OTbITHI U
TIpaKTUYeCKHe paboThI).

CnenoBath TipaBrIaM Oe30macHoM
paboTsl B 1abopaTopuu

TIPU UCTO/Tb30BaHUU XUMHUUYECKON
TOCYZibl ¥ 000pYy/IOBaHUS, a TaKKe
npaBuiaM oOpallieHusi C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLIUSIMHU
BBITIO/THEHUSI JTaOOPaTOPHBIX OTBITOB

Y TIPaKTUYeCKUX paboT 1o

TOJTyUeHUI0 U U3yUeHHI0
OpraHUYeCcKuX BelleCTB.

[IpencTaBnsTh pe3y/ibTaThbl
SKCIIepUMeHTa B (hopMe 3arvcu
yPaBHEHHWU COOTBETCTBYIOIIUX pPeaKIui
Y JlesIaTh BbIBO/IbI HA UX OCHOBe.
[TpoBOIUTH BHIYMUCIEHUS

Q11 oTipefiesieHrs MOJIEKYISIPHOM
(OpMyJIbl OPraHUYeCKOr o BelleCTBa,
110 YPaBHEHHIO XMMUUECKOW pPeakLvu.
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® PacuéTHble 3a/1aUu:

- orpejiesieHre MOJIEKYJ/IIPHOU
dhopMyibl OPraHMYecKkoro
Bell[eCTBa 110 MaCCOBBIM [I0JISIM
aTOMOB XUMHUYECKUX 3/IEMEHTOB;
- pacyéThl 10 YpaBHEHUIO
XUMUYECKOUN peakiuu

CamocCTosTe/IbHO MJIAHUPOBATh U
OCYLLECTBJISITh CBOKO TTO3HABATEJIbHYIO
JesiTeNTlbHOCTb; MPUHUMATh aKTUBHOE
y4JacTve B TPYIIOBOM yueOHOM
JesiTeNTbHOCTU

Nroro no pasgeny

13

Pa3pen 3. Kuciopoacoaepxaijye opraHuuecKue coeuHeHus

3.1

CnupTtel. @eHon

3

[IpenenbHBIE OJHOATOMHbIE CITAPTHI:
MeTaHOJI U 3TaHOJI, XUMUUEeCKoe
cTpoeHue, ¢hr3nueckue U XuMUueckue
CBOICTBa (peaki[iy C aKTUBHbIMU
MeTa/lJlaM, TaJloreHOBO/J0PO/laMH,
ropeHue), npuMeHeHue. BogopoaHas
CBs13b. PH3MOIOTNYECKOe [IeCTBUE
MeTaHoJ/Ia ¥ 3TaHOJ/Ia Ha OpraHu3M
yeJioBeKa.

MHoroaToMHbI€ CITUPThI: 3TUIEHTJIUKO/Th
Y TJIMLIEPUH, XUMUUeCKOoe CTPOeHue,
¢bur3nueckue U XUMUUeCKre CBOMCTBa
(B3aMMOIeUCTBHE CO 1IeJI0UHBIMU
MeTa/lJlaM{, KaueCTBeHHasi peakLiusi
Ha MHOTOaTOMHbI€ CITUPTHI).
®H310I0rNUeCcKoe J1elCTBUe

Ha opraHu3M uejoBeka. [IpumeHeHue
T/IMLIepYHA Y 3TUJIEHTJIUKOJIS.

PackpbIBaTh CMBICT U3yUaeMbIX
TIOHATUU (BBISIB/ISITh UX XapaKTePHbIE
TIPU3HAKW), yCTaHAB/IUBaTh UX
B3aMMOCBSI3b, UCII0/Ib30BaTh
COOTBETCTBYIOLLIE TTOHSITHUS

TIPY OMMCaHWUU COCTaBa, CTPOEHUS U
ripeBpall[eH’i OpraHuyecKux
CcOoeJMHEeHHUH.

Vcnonb30BaTh XUMHAUYECKYH) CUMBOJIUKY
JI71s1 COCTaBJIeHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaléHHOoM) hopmMy/1 OpraHu4ecKux
BelLleCTB.

YcTaHaBIMBaTh MPUHA/I/I€)KHOCTh
BeLL[eCTB K OIpe/ieJIeHHOMY K/1acCy

10 COCTaBy M CTPOEHMIO, Ha3bIBaTh

VX M0 CUCTeMAaTUUeCKOu
HOMEHKJIaType;

TIPUBO/JUTH TPHMBUA/IbHbIE HA3BAHUSI
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®eHon. CTpoeHre MOJIEKY/IbI,
bur3nueckre U XUMUUeCKre CBOMCTBa
¢deHona. ToKCUYHOCTH (peHOJIa, ero
dbu3ronorunueckoe JelicTBre

Ha OpraHu3M uejioBeka. [IpymeHeHue
(deHona

3.2

AJbaerujpl.
KapbOoHOBBIE KUC/IOTHI.
Cro>xHble 3¢uUpbI

Anbaeruipl: opManbaerus u
aljeTanb/eru/i, XuMuueckoe CTpOeHHe,
bu3nueckre U XuMHUYeckre CBOWCTBa
(peaki[My OKMCJ/IeHUSI ¥ BOCCTAHOBJIEHHS],
KaueCTBeHHbIe Peakiyu), MoJiyueHue 1
TIpUMeHeHue.

OJHOOCHOBHBIE TIpe/ieIbHbIe
KapOOHOBbIE KUCJIOThI: YKCYyCHast
KHUCJIOTa, XUMHAYECKOe CTPOeHHe,
¢bur3nueckre U XUMUUeCKUe CBOMCTBa
(oO1Me CBOMCTBA KHUC/IOT, PeaKIus
sTepudUKalin), TTIoyUeHre U
nipumeHeHre. CTeapyuHOBasi U 0JIeMHOBasI
KUC/IOTHI KaK TIPe/ICTaBUTe/N BBICIITNX
KapOOHOBBIX KHC/IOT. MblIa KaK COJH
BBICIIIMX KapOOHOBBIX KUC/IOT, UX
MOIOLLlee IelCTBYe.

CnoykHbie 3¢UpPbI KaK MMPOU3BO/IHbIE
KapOOHOBBIX KUCIOT. ['uposin3
CNOKHBIX 3¢UpOoB. 2KHpBI Kak

OT/leNTbHBIX TIpe/iCTaBUTe el
KUCJIOPO/ICO/IePrKallliX COeTMHEeHUH.
XapakTepu30BaTh COCTaB, CTPOEHHE,
ripuMeHeHue, hr3nudecKre U
XUMHUECKHe CBONMCTBA, BAXKHEUIIINe
CTI0COOBI TTOMYUeHHUST TUTTUUHBIX
Tipe/icTaBUTe el pa3TMUHbIX K/1aCCOB
KUCJIOPO/ICO/IePKalliX COoeTMHeHUI
(MeTaHoOs1a, 3TaHOMA, TIULIEPUHA,
dbeHona, hopmanbieruaa,
aljeTanb/leru/ia, YKCyCHOM KHC/OTHI,
TJIFOKO3bI, CaXxapo3bl, Kpaxmaria,
1[€//IF0JI03b1); BBISIB/ISITh TEHETUUECKYIO
CBsI3b MEXY HUMU U TIOATBEPKATh €€
HasMuye ypaBHeHUSIMU
COOTBETCTBYIOIIUX XUMHUECKUX
peakiii C UCTI0Tb30BaHUEM

CTPYKTYPHBIX (hOpMY/I.

OrnuceIBaTh COCTaB,
XUMHUYECKoe CTpOeHue U
ripuMeHeHue JKUDOB,

XapaKTepU30BaTh WX 3HaUeHUe
JJ1S1 )KA3HEIesiTeIbHOCTH OpraHu3MOB.
Oco3HaBaTh OMaCHOCTh BO3/€MCTBUS
Ha >KUBbIe OPTaHU3MbI OTpe/ie/IeHHbIX
OpraHuYecKuX BeIlecTB, MOSCHSTh

Ha MprMepax CrocoObl YMeHbIIIeHH s
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TIPOU3BO/IHbIE TVIUL|ePUHA U BBICILIUX
KapOOHOBBIX KUCIOT. ['UAPO/IN3 KUPOB

3.3

YrneBobl

YrneBogpl: cOCTaB, Kiaccudukaiys
yTrJiIeBOJI0B (MOHO-, IU- U
nosiicaxapuzpl). ['mroko3a —
MPOCTENIINN MOHOCaXapUs;:
0C00eHHOCTH CTPOEHUSI MOJIEKYJIbI,
(r3nueckre U XMMUUeCKre CBOUCTBA
TJIFOKO3bI (B3aUMO/IeliCTBHe

¢ ruapokcuaom Mmeau(1l), okucienve
aMMMAUHbIM PaCTBOPOM OKCHJa
cepebpa(l), BoccTaHoB/IeHMe, OpOXKeHHEe
TJIFOKO3bI), HAaX0K/[eHre B TIPUPOJE,
TIpUMeHeHuUe TJIFOKO3bI, O1oIoTHyecKast
POJib B JKH3He/|esITeIbHOCTU OpraHr3Ma
yesnoBeka. dorocrHTe3. DpyKTo3a Kak
130Mep TJIFOKO3BI.

Caxapos3a — rpeicTaBuTe/Ib
Jicaxapy/ioB, THIPOJIM3 Caxapo3sbl,
HaxoXK/leHre B TIPUpO/ie U PUMeHeHHe.
Kpaxman v Lje/utro103a Kak NpupoJHbIe
MOJIMMEpBI: CTPOEHUE Kpaxmasa 1
L[e/UTH0J103bl, (H3UUeCcKre U XUMUUeCKHe
CBOICTBA Kpaxmarsa (TUApOoun3,
KaueCTBeHHasi peaklysi C MOJIOM).
JKcrnepyuMeHTa/IbHbIe MeTO/ bl
U3yudeHMsl BellleCTB U X NpeBpallieHni:

Y Mpe/IoTBpallleHus] UX BPeJHOTO
BO3/IeliCTBUS HA OPTaHK3M YeJioBeKa.
Vcrnosib30BaTh eCTeCTBEeHHO-HayYHbIe
METO/IbI TI03HaHUS — TTPOBe/IeHNe,
Hab/ro/IeHre U onrcaHue XUMUYeCKOTO
JKCrepuMeHTa (J1abopaTopHbIe OMbITHI U
NpakTHUecKue paboTel).

CnenoBatb TipaBrIaM Oe30macHOM
paboThI B TabopaTopun

TIPU KCIT0/Ib30BaHUU XUMUYECKOU
MOCy/Ibl ¥ 000pPY/J0BaHUsI, a TaKXKe
npaBu/IaM o0OpalljeHUs C BellleCTBaMU

B COOTBETCTBUM C UHCTPYKLIASMU
BBITIO/THEHUSI TaOOPaTOPHBIX OTBITOB

Y MpaKTUUecKux pabot 1o

TIOJTYYeHUIO U U3yUYeHUI0

OpraHAYecKUX BelleCTB.

[TpencTaBasTh pe3y/ibTaThl
SKCIiepuMeHTa B JopmMe 3aricu
YPaBHEHWU COOTBETCTBYIOIIUX pPeaKiui
U JlefiaTh BBIBOZbLI Ha X OCHOBe.
[TpoBOAUTDL BHIUKC/IEHHS

IJIsI OTIpe/ie/ieHsl MOJIeKY/ISIPHOM
(bopMy/ibl OpraHUUecKoro BellecTBa,

0 ypaBHEHUI0 XMMUUEeCKOW pPeakLIvu.
CaMocCTOosITe/IbHO TJIAaHUPOBATh U
OCYIIIeCTB/ISITH CBOO TI03HABATETHbHYHO
JesITeTbHOCTh; MPUHUMATh aKTUBHOE
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JlabopaTOpHbBIE OITBITHI:

ropeHue ClUpTOB;
B3aUMOJENCTBUE TIULIepHUHa

¢ ruapokcuaom meau(11);

KaueCTBeHHbIe peaki[uu

anb/eruzioB (OKUC/IeHHe aMMUAUHbIM

pPacTBOpPOM OKCH/ia cepebpa u

ruapokcuzom meau(Il));

* [IpakTryeckue pabOThI:

Ne 2. CBoOMCTBa pacTBOpa YKCyCHOU
KUCJIOTHI.

® PacuéTHble 3a1auu:

- ompejesieHre MOJIeKYISIpPHOU
dhopMyibl OPraHMYeCcKoro
BeI[eCTBa 10 MaCCOBBIM [I0JISIM
aTOMOB XUMHUYECKUX 3JIEMEHTOB U
1o Macce (00beMy) TTPOIYKTOB
CropaHusi;

- PpacyéThbl 10 YpaBHEHHIO
XUMUUYECKOUN peakiuu

- B3aMMO/IEMCTBHe Kpaxmasa C UOJIOM.

yuacTve B TPYIIIOBOH yueOHOM
JesITe/IbHOCTU

Wroro no paszeny 13

Pa3pen 4. AzoTcopepikainue opraHiuyecKye coeJUHeHUus

4.1 | AMUHBL 3 AMWHBI: METU/IAMHH — TIPOCTEULNIN PackpbiBaTh CMBIC/T M3yUaeMbIX
AMMWHOKUC/IOTHI. rpe/iCTaBUTe/Ib AMUHOB: COCTaB, TIOHSATUM (BBISIB/ISITh UX XapaKTepPHbIE
benku XUMUYeCKoe CTpoeHue, (u3nueckue u TIPU3HAKM), yCTaHAB/IUBATh UX

XUMUYeCKre CBOMCTBA (peakLuu

B3dMMOCBA3b, UCIT0/Ib30BATh
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C KUCJIOTaMU U TOPEeHUsT), HaX0XK/IeHUe

B IpUpojie. AMUHOKHC/IOTHI KaK
aMdoTepHble OpraHluuecKre CoeJuHeHUs.
du3nyeckre U XMMUUeCKre CBOMCTBA
aMHUHOKUC/IOT (Ha MprUMepe TIULMHA).
buosornueckoe 3HaueHe aMUHOKHUC/IOT.
CuHTe3 nenTujoB.

beJiku Kak TIpUpO/IHbIe TTO/IMMEPHI.
[TepBuuHasi, BTOpUUHas U TpeTUUHast
CcTpyKTypa 6e/KoB. XUMUUeCKHe
CBOMCTBA O€/IKOB: THU/IPOJIU3,
JleHaTypaljysi, KaueCTBeHHbIe peaki[un
Ha OeJIKH.

IKcrnepuMeHTa/IbHbIe MeTO/Ibl
HU3yYeHHs BelleCTB M UX NMpeBpallieHui:
¢ /leMOHCTpaLUU:

- JleHaTypaliysi 6e/TKOB TIpY HarpeBaHUH;
- LIBeTHBIE PeaKIluu OeKOB

COOTBETCTBYIOILIUE TIOHSTHUS
TIpY OMMCAHWUU COCTaBa, CTPOEHUS U
TpeBpallleHU OpraHuueCKux
coeIMHeHUM.

Wcrionb3oBaTh XUMUUECKYH0 CUMBOJIUKY
JJ1s1 COCTaBJIeHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIléHHOoM) hopmMyJ1 OpraHuyecKux
BeIL|eCTB.

OnpepenaTe TPUHA/IJIE)KHOCTD
Bell[eCTB K Ompejile/leHHOMY KJlacCy To
COCTaBy Y CTPOEHMIO, Ha3bIBaTh UX

10 CUCTeMAaTUYeCKOM HOMEHK/aType;
TIPUBOJUTH TPHMBUA/IbHBIE HA3BaHUS
OT/leJIbHBIX TIPeICTaBUTEIeH.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
ripuMeHeHue, (ru3ndecKre U
XUMHUEeCKHUe CBOMCTBA, BaXKHEUIIINe
CrI0Cco0bI MOTyYeHUs TUTTUYHBIX
ripe/iCTaBUTeJIed a30TCO/ieprKalliX
coe/iliHeHUH (MeTUIaMWHa, TIMI[MHA,
6enKoB).

OnuchkiBaTh COCTaB, CTPYKTYPY,
OCHOBHbI€ CBOMCTBA O€/IKOB; TIOSICHATh
Ha MprUMepax 3HaueHue Oe/koB

[/ OpraHr3Ma uesioBeka.
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Vcrionb30BaTh €CTECTBEHHO-HAYYHbIE
MEeTOZbI TI03HaHUs — HaO/M01aTh U
OMNMCBIBaTh J€MOHCTPALMOHHbIN
9KCIIepPYMEHT.

CaMoCTOATe/IbHO I/IaHUPOBATh U
OCYLLIeCTBJISITh CBOO MO3HABATE/IBHYIO
J1esiTeNIbHOCTh; MPUHUMATb aKTUBHOE
y4JacTve B TPYIIOBOM yueOHOM
JlesITeNTIbHOCTH

UTtor

0 MO pasfieny

3

Pa3pen. 5. BbICOKOMOJ/1IeKy/IIpHbIe COeAUH

€HHuA

5.1

[1nactmaccel.
Kayuyku. BosiokHa

2

OcCHOBHBI€ MTOHATUSI XUMUHA
BBICOKOMOJIEKY/ISIPHBIX COeJMHEHUI:
MOHOMep, TI0JINMep, CTPYKTYPHOE 3BEHO,
CTerneHb MoJIMMepHu3aLin, CpeSHss
MosieKyJisipHasi Macca. OCHOBHbIE
MeTO/Ibl CHHTEe3a BbICOKOMOJIEKYISIPHBIX
COeJMHEeHWW — MOoJIMMepHU3aLys U
TOJIMKOH/ZIeHCaLIsI.

[TnacTmacchl (TTOMATUIIEH,
TIOJIUTIPOITW/IEH, TTOJIMBUHU/IXJIOPU/,
nosMcTrupos). HaTypanbHblii U
CUHTETHYeCKHe KayuyKd
(OyTaueHOBbIMN, X/IOPOTIPEHOBBIN U
M30MpPEeHOBbIN). Bo/lOKHA: HaTypaibHbIe
(X/I0TOK, 11epCTh, EJIK),
VCKYCCTBeHHbIe (aljeTaTHOe BOJIOKHO,

BrageTs n3yyaeMbIMU XUMHAYECKUMU
MOHATHUSIMU: PaCKPbIBAaTh CMBIC/I
V3y4yaeMbIX TTIOHATUM U IPUMEHSTh 3TU
TIOHATHSA TIPU OTNKMCAaHWUU COCTaBa U
CTPOEHUsI BbICOKOMOJIEKYJISIPHBIX
OpraHUYeCcKHX BeLleCTB,

AJ151 00bSICHEeHUSI OT/AeNbHbIX (DaKTOB U
SIBJIEHUM.

Vcrionb30BaTh XUMUYECKYH0 CUMBOJIUKY
JJIsl COCTaBJ/IeHUs] CTPYKTYPHBIX (hOpMYyIT
BeLL[eCTB U yPaBHEHUM peakLui
I0JIMMepHr3aLiuM U IOJIMKOH/IeHCaLUH.
OnuckiBaTh COCTaB, CTPOEHME,
OCHOBHBIE CBOMCTBAa Kay4YyKOB,
HauboJ/iee pacrpOCTPAHEHHBIX BU/IOB
T71aCTMAcc, BOJIOKOH; MPUMeHeHHe
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BHCKO3a), CUHTeTHUeCKre (KarpoH 1
JlaBCaH).

OKcrepuMeHTa/IbHbIe MeTO/AbI
U3yYeHHs BeIl[eCTB U UX NMpeBpalleHui:
¢ JleMOHCTpaLUHU:

- 03HaKOMJIeHHe ¢ obpa3iiaMu
TIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
TJ1aCTMacC, KayuyKoB

B pa3/IMuHbIX OTPAC/IsX.
Wcnonb30BaTh €CTeCTBEHHO-HayYHbIe
MeTO/IbI TI03HAHHS — Ha0/II01aTh U
OMMCBIBATh JIeMOHCTPALIMOHHbIN
9KCIIePUMEHT

Wtoro no paszeny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

No
I\

HaumenoBaHue
pas3/iesioB U TeM
yueOHOTO TIpeiMeTa

KonumuecTtBo
4acoB

[IporpammMHoe copepkaHue

OCHOBHbIE BH/IbI [IeSIT€TbHOCTH
00yYaroIIXCS

Pa3pen 1. TeopeTuueckue oc

HOBbI XUMHH

1.1

CTpoeHve aTOMOB.
[Teprogrueckuii
3aKOH U
[Tepuomnyeckas
CUCTeMa XMMUUECKHUX
3/1eMEeHTOB

O.1. MenpeneeBa

3

Xumuyeckuit 3semeHT. ATom. CocTaB
aTroMa, U30TOIIbl. DJIEKTPOHHAs
000/10UKa. JHepPreTHYeCcKre YPOBHH,
MO/lypOBHU. ATOMHBIe OpOUTa/H,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacripeiesieH1s1 3JIeKTPOHOB

1o opbuTansIM B aTOMaX MasbIX U
OOJIBIINX MePUOZOB. JNMeKTPOHHAs
KOH(Uryparusi aTOMOB.
[TeproirueCcKuii 3aKOH U
[Teproauueckasi cucteMa XUMUUECKUX
sneMmeHTOB [I. 1. MeHpeneeBa. CBs3b
MepUoANYEeCKOro 3aKoHa U
[Teproanueckor CUCTEMbI XUMUUECKUX
571IeMEeHTOB C COBPEMEHHOM Teopuen
CTPOEHUS1 aTOMOB. 3aKOHOMEPHOCTH
HM3MEeHEHUs] CBOMCTB XUMUUECKUX
3JIEMEHTOB U 00pa3yemMbIX UMU IMPOCTHIX
Y CJIOXKHBIX BelLleCTB M0 rpynram U
reproziaM. 3HaueHue TepruoJuYecKoro
3aKOHa Y CUCTEeMbl XUMUUECKUX

PackpbIBaTh CMBIC/T M3yUYaeMbIX
TOHSATHH (BBISIB/IATh UX XapaKTepHbIe
TPU3HAKM), yCTaHaB/IMBATh UX
B3aUMOCBS3b.

PackpbIBaTh CMBIC/T TIEPUOIAYECKOTO
3akoHa [I. 1. MeHzeneeBa u
JIeMOHCTPUPOBATh ero
CUCTEMAaTHU3UPYIOLIYIO,
00BSICHUTETbHYIO U TPOrHOCTUUECKYHO
byHKLMMN.

XapakTepu30BaTh 371eKTPOHHOE
CTPOEeHUe aTOMOB XUMUYeCKHX
3/1eMeHTOB 1—4 1epuoi0B, UCII0/Ib3Ys
TOHSATUS S-, p-, d-3/IEKTPOHHbBIE
opbuTany, sHepreTUUecKre YpOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
V3MeHeHUs] CBOMCTB XUMUUECKUX
3/IEMEHTOB U UX COeUHEeHU

T0 TIepUOo/aM U rpynmnam
[TeprogruecKou CUCTEMBI

. . MeHpeneesa
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sneMmeHTOB [I.1. MeHpeneeBa

B Pa3BUTHHU HAyKU.
JKCIIepuMeHTa/IbHbIe MeTO/Ibl
MU3yYeHUs BelleCTB M UX NMpeBpallleHHi:
¢ JleMOHCTpaLUHU:

Buper Tabsuiy «Ilepuoguyeckast cuicreMa
XVMHUYECKUX 3/IeMeHTOB

O.1. MeHpeneeBa»

1.2

CTpoeHue BeljecTsa.
MHoroobpa3ue
BellleCTB

CtpoeHue BeljecTBa. X¥MuuecKasi CBA3b.
Bunbl (KoBasieHTHasi HeTMosipHas U
MOJIsIpHAsi, UOHHAas1, MeTa/l/InueckKasi) u
MeXaHWU3Mbl 00pa30BaHUs XUMHUUeCKOU
CBs13U (OOMEHHBIN U JOHOPHO-
aKLenTopHbIN). BomopoiHas cBs3b.
BaneHTHOCT®.
OJ1IeKTPOOTPULIATe/IbHOCT.

CreneHb okuc/ieHus1. KaTHOHBI U
aHUOHBI.

BeljecTtBa MOJIEKY/IAPHOTO U
HEMOJIeKYJIIPHOI'O

CTPOEHHUS.

3aKOH ITOCTOSTHCTBA COCTaBa BelljeCTBa.
TWnbl KpUCTAVIMUECKUX PELLEeTOK U
CBOMCTBA BeLeCTB.

[ToHsITHE O AUCIIEPCHBIX CUCTEMaX.
WctuHHbIe pacTBOpbI. KonmmuecTBeHHbIe
XapaKTepUCTUKH PacTBOPOB (MaccoBast
[l0JIs BellleCTBa B pacTBOpe).

PackpbIBaTh CMBIC/T U3yUaeMbIX
TOHATUU (BBIJE/ATh UX XapaKTepPHbIe
TIPU3HAKK) U TIPUMEHSTb 3TH TIOHATHUS
TP OMKCAHWU COCTaBa U CTPOEHUs
BeIIeCTB, [I/isi 00bsCHEeHUS OT/Ie/TbHbIX
(haKTOB U SIBJIEHUU.

Omnpe/ienIsiTh BU/IbI XUMUUECKOU CBSI3U
(KOBaJIeHTHOM, NOHHOM,
MeTa/I/TM4eCcKOr, BOJOPOAHOM)

B COeZIMHEHUSIX; TUM KPUCTA/LJTNUeCKOM
PelIéTKM KOHKPETHOTO BelllecTBa.
OrnipefiensiTh BaJIeHTHOCTb U CTeTeHb
OKHCJIeHUsS] XUMUUeCKUX 371IeMEHTOB

B COe/JMHEHUSIX PA3/TMYHOTO

cocTaBa.

[TpoBOUTH BBIUKCIEHUS

C UCMOJ/Ib30BaHUEM MOHSATUS «MacCOBast
JIOJIs1 Bell[eCTBa B PaCTBOPE».

BnageTs u3yyaeMbIMU XUMUYECKUMU
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Knaccudukanus

HEeOpraHu4eCcKuX CoeJMHeHUM.
HomeHKnaTypa HeOpraHm4eCckmnx
BelLleCTB.

JKCcrnepuMeHTa/IbHbIe MeTOAbI
MU3yYeHUs BelleCTB M UX NMpeBpPallleHHi:
¢ J/leMOHCTpaLUU:

- MOZe/IM KPUCTA/IJTMYECKUX PEIIeTOK.
® PacuéTHble 3a1auu:

- pacyeTsl C UCTIO/Ib30BaHUEM TTOHATUS
«MaccoBasi J0J1s1 paCTBOPEHHOT 0
BelLleCTBa»

1.3

XUMUUeCcKue
peakLuu

Xumunueckas peakusi. Knaccugukanms
XMMMWYECKUX pPeaklui B HeOpraHu4yeCcKom
Y OpraHn4eCcKou XUMHUU. 3aKOH
COXpaHeHUs1 MacCChl BellleCTB; 3aKOH
COXpaHEeHUs M TpeBpalleHns SHepruu
TPY XMMHUYECKUX peakLysX.

CKOpOCTb peakLjuy, ee 3aBUCUMOCTb

OT pa3MMuHbIX GakTopoB. O6paTUMbIe
peakuu. X¥MMUUeCKOe DaBHOBeCHE.
@DaKTOpHI, BAUSIOLIAE Ha COCTOSIHUE
XUMHUUECKOT0 PaBHOBECHSI.

[IpuHiun Jle Ilartenbe.
ONeKTpoIMThYecKas JUCCOLaLysl.
CusbHbIe U cs1abbie 31eKTposuThl. Cpesa
BO/JHBbIX pacTBOPOB BellleCTB: KUCJjad,
HeUTpasibHas, 1ie0uHast. BogopoaHbiv

TIOHSITUSIMU.

OOBSACHATH 3aBUCHUMOCTh CKOPOCTH
XUMUYECKOU peaki[uu OT pa3TuUHbIX
(hakTOpOB.

OmnpefiensiTb XapakTep CMelleHus
XUMHUUECKOT0 paBHOBeCHSI

B 3aBUCUMOCTH OT BHEIIIHEro
Bo3zeicTBUs (npuHLuI Jle Illatenbe).
CocCTaB/iATh YpaBHEHUs peakiui
Pa3/IUUHBIX TUIOB; MOJIHbIE U
COKpAILIEHHbIE YDaBHEHUS peakLvii
HMOHHOTO 0OMeHa, YUMThIBasi yCJIOBUS,
MIPU KOTOPBIX 3TU peakLMy UAYT

[10 KOHILIA.

W cnob30BaTh €CTeCTBEHHO-HAayYHbIe
MeTO/Ibl T03HAHUSI — MPOBe/IeHNe,
HabJ/Tr0/[eHre U OTTMCaHe XUMUUeCKOT 0
9KCreprMeHTa (JleMOHCTpal[MOHHbIe U
nabopaTopHbIe OMbITHI, TPAKTUUECKHe
paboThI): TIO OTIpe/ie/IeHUI0 Cpefibl
BOJIHBIX PAaCTBOPOB BelL|eCTB, peakLui
HMOHHOTO 00MeHa, B/IMSHUIO Pa3/TMUHbIX
(hakTOpPOB Ha CKOPOCTb PeakKLvHu.
CneznoBaTh MpaBW/iaM M0JIb30BAHUS
XUMUYeCKOU TIoCy /101 1 1abopaTOpHbIM
obopyoBaHHEeM.

[IpencTaBasTh pe3ynbTaThbl
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denepanbHas pabouas nporpamma | Xumust. 10—11 knaccel (6a30Bbii

noka3aresib (pH) pactBopa. Peakiiuu
MOHHOTO 0OMeHa B OpraHu4YecKou u
HEeOpPraHu4eCcKOr XUMHU.
OKHCUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakiuu. [ToHsiTHe 06 371€KTpou3e
pacruiaBoB U pacTBOPOB COJIEM.
[IprMeHeHue 371eKTposIu3a.
JKcrnepyMeHTa/IbHbIe MeTO/bI

M3yueHMs BelleCTB U UX MpeBpalleHui:

¢ J/leMOHCTpaLUU:

- pasJioXKeHue MepoKCuia BOAOPOAa

B MMPUCYTCTBUM KaTaJau3aropa.

e JITabopaTopHbIe OMbITHI:

- MpOBeJleHue peakLuu

MOHHOI'0 00MeHa;

- orpejesneHue CpeJbl paCTBOPOB
BellleCTB C TTIOMOLLBbI YHHUBEPCA/IbHOIO
WH/IMKaTopa.

e [IpakTrueckue pabOTHI:

Ne 1. Biusinve pa3inuHbix (hakTOPOB
Ha CKOPOCTb XMMHUUECKOMW pPeakLuH.

® PacuéTHble 3a1auu:

- pacueThl 110 YpaBHEHUSM XUMUUECKUX
peaklyi, B TOM YucJ/ie
TePMOXUMHUYECKHE PACUEThI

XUMHUECKOT0 5KCIepUMeHTa B popme
3aMMCy YPaBHEHUM COOTBETCTBYHOLLIUX
peakivi U [iefiaTh BBIBObI HA UX
OCHOBe.

[IpoBOAUTE BBIUKC/IEHUSA

0 YpPaBHEHHUSIM XUMUYECKUX peaKiuH,
B TOM YH(CJIe TePMOXUMUYECKUe
pacuéTel

Wtoro no paszeny

13
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Pa3pen 2. Heopranunueckasi XuMus

2.1

MeTtannni

6

Mertasnsl. [1o/iokeHre MeTanioB

B [leproanueckoli cucreMe XUMUYECKHUX
371eMeHTOB. OCOOeHHOCTH CTPOeHHUS
3/IEKTPOHHBIX 000/I0U€K aTOMOB
MeTasiioB. Obiye dhy3nyueckre CBOMCTBA
MeTasuioB. [IpumeHeHne MeTanioB

B ObITY, ripupo/ie u TexHuke. CrijiaBbl
MeTaJI/IOB. DJIEKTPOXUMUUECKUH Psif|
HanpsbkeHUi MeTasnoB. Ob11re criocobbl
rosiyueHusi MeTasioB. Kopposus
MeTasiioB. CriocoObI 3alUTEI

OT KOPPO3UH.

OO011jast XapakTepUCTHKa MeTaJlJioB
ryaBHbIX noArpyrm (IA-rpymnmna,
ITA-rpynma) [Tepuogrueckor CUCTEMBI
XUMHUUECKHX 3/IEMEHTOB. AJTFOMUHUM.
AmM@oTepHbIe CBOMCTBa OKCUA U
TU/IDOKCH/Ia aTFOMUHHUSI.

OO011jast XapakTeprUCTHUKa MeTaJlJIoB
ro6ouHbIX ToArpytt (b-rpyrm)
[TepuoiuecKoi cUCTeMbI XUMUUECKUX
5JIEMEHTOB: Me/lb, LINHK, XPOM, JKese30.
BakHelilve coelMHeHNs] MeTaJ/IOB
(OKCUABI, TUAPOKCU/BI, COJIN).
JKcrepuMeHTa/IbHbIe MeTOAbI
M3yudeHMs BelleCTB U UX MpeBpalleHui:

PackpbIBaTb CMBIC/T U3yUaeMbIX
TIOHATUH (BBIZIeNSATh UX XapaKTepHbIe
TPU3HAKKW) U IPUMEHSTb 3TH TOHSATHUS
TP OTNMCAHWU COCTaBa U CTPOEHUs
BEIIeCTB, [I/Isl 00ObSCHEHUS OT/IeTbHBIX
(haKTOB U SIBJIEHUM.

OOBSCHITE 00IIHe 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3/IEMEHTOB —
MeTaslyIOB ¥ UX COeUHEHUN C

YYETOM CTPOEHHUS UX aTOMOB U
TMOJIOXKEHUS

B [leprogrueckon cucreme
XUMHUECKUX 3JIEMEHTOB

. . Menpeneesa.

XapakTepH30BaTh (OIKCHIBATh) OOIIHE
XUMUYeCKre CBOMCTBa MeTaslyIOB, UX
Ba)KHEUIIINX COeMHEHUH, TTOATBEPXKAast
5TO OMKCAHUe TIpUMepaMy ypaBHEHUM
COOTBETCTBYIOIIUX XUMUUECKUX
peaklyii; MpUMeHeHre MeTaslyIOB

B Pa3/IMUHBIX 00/1aCTAX, a TaKKe
WCI0/Ib30BaHue WX [/Is1 CO3AaHUsT
COBPEMEHHbIX MaTepuasioB U
TeXHOJIOTHHU.

OnuchIBaTh CTIOCOOBI 3aIUTHI METAJITIOB
OT KOPPO3HHU.

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-
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¢ J/leMOHCTpaLUHU:

- KoJuteKLus «MeTasibl U CIIaBbD».

¢ JlTabopaTopHbIe OIBITHI:

- B3aUMOJIENCTBHE TMPOKCH/Ia
a/IFOMUHUS C paCTBOPaMU KUCJIOT

U 11jei0uen;

- KauyeCTBeHHbIe PeaklMh Ha KaTHUOHBI
MeTaJlIoB.

e [IpakTrueckue pabOTHI:

Ne 2. PeltieHue 3KCriepvMeHTa/IbHBIX
3aj1a4y 1o TeMe «MeTaib».

® PacuéTtHble 3a1auu:

- pacueTbl Macchl (00beMa, KoJMuecTBa
Bell[eCTBa) NMPO/yKTa Peaklyu, eC/iu
OZIHO V3 Bel|eCTB [JaHO B BU/ie pacTBopa
C orpe/ieJIeHHOW MacCOBOM i0J1er
PacTBOPEHHOTI'O BelecTBa

BOCCTaHOBUTE/IbHBIX PeakL[ui
MOCPEe/ICTBOM COCTaB/IEHUS
3/IeKTPOHHOT0 6asaHca 3TUX peakLUi.
[IpoBOAUTE peakiuy,
MOATBEPKJAIOL1e XapaKTepHbIe
CBOMCTBA M3yYaeMbIX BeLIEeCTB,
pacrio3HaBaTh OIBITHBIM ITyTEM UOHBI
MeTaJlyIOB, IPUCYTCTBYIOLLME B BOJHBIX
pacTBopax.

Vicrionb30BaTh eCTeCTBEHHO-HAayYHble
MeTO/Ibl IO3HAHUS — MPOBe/IeHKeE,
HabJ/roieHre U OTICaHue XUMUUeCKOT0o
SKCIIepUMeHTa (IeMOHCTPaLMOHHbIe 1
nabopaTopHbIe OMbITHI, MPaKTUUECKHe
paboThI).

[IpencraBiaATh pe3y/bTarhl
XUMHUUECKOT0 SKCIepuMeHTa B opMme
3aMyCy ypaBHEHW COOTBETCTBYIOIIUX
peakLyi U iesiaThb BbIBO/bI HAa UX
OCHOBe.

CnepmoBathb npaBuU/iaM I0JIb30BaHUSA
XUMUUECKOU MOoCy/10i U TabopaToOpHbIM
obopyoBaHHEM.

[TpoBOUTE BBIUKCIEHUS

10 YpaBHEHUSIM XMMUUECKUX PeakL1i.
CaMOCTOSITe/IbHO TIJIAHUPOBATh U
OCYLLIeCTBJISITh CBOKO TTI03HABATE/IbHYIO
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JleITeTIbHOCTh; MPUHUMAaTh aKTHBHOE
yuacTue B TPYIINOBOM yueOHOM
JesITe/TIbHOCTU

2.2

HemeTtannbl

Hemetansbl. [TosioxkeHre HeMeTal10B

B [Teproiriueckoii cucTeMe XUMUUECKHUX
snemeHTtoB [I.1. MeHpeneeBa u
0COOEHHOCTU CTPOEHHSI aTOMOB.
dusruecKre CBOMCTBA HEMETAJIIOB.
AJoTponvs HeMeTasJIoB (Ha mpumepe

KMC/I0po/ia, cepsbl, hocdopa U yriepoza).

XUMHUeCKre CBOMCTBA BaXKHEUIIINX
HeMeTaJl/IOB (rajioreHoB, Cephl, a30Ta,
docdopa, yriaeposia U KpeMHUs).
OKcubl HEMeTaslIoB.
Kucnopoacoaepxkaiiye KAUC/I0THI.
Bopopoanslie coenuHeHus
HEMeTaJlJIoB.

JKCcrnepruMeHTa/IbHbIe

MeTOo/ibl U3yUeHUs BellecTB

U MX MpeBpalieHnn:

® J/leMOHCTpaLUU:

- 00pa3Iipl HEMeTaJlJIOB;

- B3aUMOJIEUCTBHE MeJIU C a30THOU
KHC/IOTOM pa3/IMuHOU

KOHIIeHTpal[1H.

e JIabopaToOpHbIe OMbITHI:

- KaueCTBeHHbIe peaklUi Ha aHUOHbBI U
KaTMOH aMMOHHUSI.

PackpbIBaThb CMbIC/T U3yUaeMbIX
TOHATUM (BBIJIE/IATh UX XapaKTepHbIe
TIPU3HAKK) U TIPUMEHSATb 3TH TTOHATHS
TIpU OTKMCAaHUU COCTaBa U CTPOEHUs
BeIIeCTB, [I/Isl 00ObCHEHUS OT/Ie/TbHbBIX
(haKTOB U sIB/IEHUH.

OO6BsICHATD 00II1e 3aKOHOMEPHOCTH

B M3MeHEeHUHU CBONCTB HEMeTa/JIOB U UX
COeJJMHEeHWH C YyUETOM CTPOEHHS UX
aTOMOB U TOJIOXKEHUS

B [lepyuomnueckou cucreme
XUMUYECKUX 3/IEMEHTOB

. . Menpeneesa.

XapakTepH30BaTh (OIMUCHIBATh) OOIIHEe
XUMUYeCKre CBOMCTBAa HEMEeTa/IOB, UX
Ba)KHEUILINX COeMHEHUH, TTOATBEPXKAast
3TO OMMCcaHue TpUMepaMU yYpaBHeHUN
COOTBETCTBYIOILIUX XUMUUECKUX
peakLyi.

XapakTepu30BaTh B/IMSSHUE HEMETA//IOB
Y UX COeJJMHeHUI Ha >KUBbIe
OpraHU3Mbl; OMUCHIBATH PUMEHEeHHe

B pa3/IMUHBIX 00/1aCTSAX MPaKTUUeCKOM
JlesiTeTbHOCTU YesioBeKa.
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e [IpakTrueckue pabOTHL:

Ne 3. PelieHune 3KcriepvMeHTa bHBIX

3a/1au 1o TeMe «HemeTasmib».

® PacuéTtHble 3a1auu:

- pacyeTbl MacChl BelljecTBa

W1 obbema ra3oB 10
HU3BECTHOMY KOJINUeCTBY
BellleCTBa, Macce WM 00beMy
OZIHOT'O U3 y4aCTBYIOLIUX

B peakl[1H BellleCTB; paCyeThbl MacChl

(o6bema, Ko/iueCTBa BellleCcTBa)
TIPO/IYKTOB PeaKI|H, eC/Td OZJHO
13 Bell[eCTB UMeeT ITPUMeCH

2.3

CBsI3b
HeopraHuveCcKux U
OpraHhYeCcKux
BeIeCTB

HEOPFHHI/I‘-IECKI/IG N OpraHnyeckue
KHWCJIOTHBI. HEOpFaHHLIeCKI/Ie nu

OpraHuyeckue OCHOBaHUs. AM(OTepHbIe

HeOpraHu4eckre U OpraHuyeckue
coevHeHus1. ['eHeTHUeCKas CBSA3b
HEOPraHu4eCcKUX U OpraHNuueCcKrx
BeLL[eCTB

[ToaTBEpXXAaTh CyIleCTBOBAaHUE
reHeTUUYeCKOU CBSI3U MeXIy
HeopraHWYeCcKMMU BellleCTBaMU

C TIOMOIL[bI0 YPaBHEHUU
COOTBETCTBYIOIIUX XUMUUECKUX
peakiuil.

PackpeIBaTh CyIIIHOCTb OKHACJ/IATE/IbHO-
BOCCTAaHOBUTE/IbHBIX peaKiui
MOCpPeICTBOM COCTaB/IEHUST
3JIeKTPOHHOT0 6ajlaHca 3TUX peakiuii.
[IpoBOAUTE peakLyu,

MOATBepP KAatollIie XapaKTepHbIe
CBOMCTBa M3yYaeMbIX BeIeCTB,
pacrno3HaBaTh OMBITHLIM MYTEM
aHHOHBI, NPUCYTCTBYIOLI[E B BOAHBIX
pacTBopax.

Vcrosib30BaTh eCTeCTBEHHO-HayUYHbIe
MeTO/bl I03HAHHWS — TTPOBe/IeHNe,
HabmroZieHre U oTMcaHie XUMHUUYeCKOTo
3KCIepuMeHTa (IeMOHCTPaLMOHHbIE U
nabopaTopHbIe OMBITHI, TPAKTHUECKHEe
paboThI).

[TpeacTaBnsATh pe3ynbTaThl
XUMUYECKOro 3KcriepumMeHTa B hoopme
3aMMCH YPaBHEHUU COOTBETCTBYIOLLIUX
peakiui U fiefiaTh BBIBOZbI HA UX
OCHOBe.
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CnepmoBath npaBuUiaM I0JIb30BaHUS
XUMHYeCKOH TIoCy/10M 1 1abopaTOpHbIM
obopy0BaHHEM.

[TpoBOUTHL BBIUKCIEHUS

0 YpaBHEHUSIM XMMUUYECKUX PeakLIUu.
CamMOCTOsITe/IbHO TJIaHUPOBAaTh U
OCYLLeCTBJ/ISITh CBOKO TTI03HABATEJIbHYIO
JlesiTeNTbHOCTh; MPUHUMAaTh aKTUBHOE
y4JacTve B IPYITIOBOM yueOHOM
JlesITeIbHOCTH

Wtoro no paszeny 17
Pa3pen 3. Xumusa u )Ku3Hb
3.1. | XvMUS U )KU3Hb 4 Ponb xuMuu B obecrieueHUN PackpbiBaTh posib XUMHUU B pellieHUn

9KOJIOTMYeCKOM, SHepreTUuecKou u
MUITIeBOM 0e30MacHOCTH, Pa3BUTHH
MeAULIMHbL. [ToHSITHe 0 HayUYHbIX
MeTO/jaX M03HaHUs BeIllecTB U
XUMUYECKHX peakiiuii.

ITpencraBneHyst 06 OOIHUX HAyUYHBIX
TIPUHLIATIAX TIPOMBIIIJIEHHOTO TTOTyYeHMUsI
Ba)KHEUIIIMX BelleCcTB (Ha MpUumMepax
MPOU3BO/ICTBAa aMMUaKa, CEPHOM
KMC/IOTbI, METaHO/IA).

YesioBeK B MUpe BellecTB, MaTepPUaIoB U
XUMUYECKUX peakivii: XUMUs U
3[J0pOBbe uesioBeKa; MpaBu/a
WCTI0/Tb30BaHUsI JIeKapCTBEHHBIX

SHEepreTUYeCcKrX, CbIpbeBbIX U
9KOJIOTMUeCKUX MpobJieM uesioBeuecTBa,
OIKCHIBATh OCHOBHbIE HAIlpaB/IeHUs
Pa3BUTUSI XUMUUECKOW HayKU U
TeXHOJIOTUH.

[TpuMeHATH TIpaBUsIa Oe301TacHOTO
oOpalljeHus C BelljeCTBaMH,
WCI0/Ib3yeMbIMU B MIOBCEJTHEBHOM
JKW3HU, TIpaBUJ/ia MOBeIeHUs B LIe/IIX
cbepeskeHUsI 3[I0POBBs U OKPY>KarolI[eit
MIPUPOJHOU Cpe/ibl; IOHUMATh BpeJ
(omacHOCTB) BO3/IEMCTBUS HA >KUBbIE
OpraHu3Mbl Orpe/ie/ieHHbIX BeleCTB
cMmblci rokasaTesnd [I1K, rmosgcHaTs
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TiperniapaToB; rpaBu/a 6e30macHoro Ha MpuMepax Croco0bl yMeHbIIIeHUsl U

WICTI0/Tb30BaHUs TIPerapaToB ObITOBOM rpeJoTBpallleHuUsI KX BPeJHOTO
XHMMUU B TIOBCEJHEBHOM >KU3HU. BbITOBasi | BO3/E€MCTBUSI.
XHUMUUecKasi FPaMOTHOCTh AHanu3upoBaTh U KPUTUUECKU

OlLleHHMBaTh UH(MOPMAI[UIO, CBSI3aHHYO

C XMMHWUEeCKHUMHU ITponecCaMm U UX
BJIUSTHHEM Ha COCTOSIHHE

OKpY>Karol[er Cpebl.

VM crnosb30BaTh MOyUeHHbBIE 3HAHUS U
Trpe/icTaB/ieHUs O cepax
AedaTe/IbHOCTH, CBAA3dHHBIX C HaYKOﬁ u
COBpE€MEHHBIMHU TEXHOJIOTUSAMH, KdK
OCHOBY /1151 OpHeHTalliy B BbIbope
cBOelt Oyyiieli ipodeccuoHaTbHON
JIesITe/TbHOCTH.

[TpyHMMATh yuacTHe B 00CYKAeHU!
1po0JsieM XMMHUUECKOM M 3KOJIOTMUeCKoi
HaTpaB/IEHHOCTH, BbICKA3bIBaTh
CcoOCTBEHHYIO MO3UIUIO TI0 pobieMe U
Tipe/ijiaraTh BO3MOJKHBIE ITyTH eé

peleHus
Wtoro o pasgeny 4

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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