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HOACHUTEJBHASA 3AITMCKA

[Iporpamma mo XUMHHM Ha YPOBHE CpeAHEro oOImiero oopa3oBaHuUsl pa3paboTaHa Ha
ocHoBe DeepanbHOro 3aKkoHa oT 29.12.2012 No 273-D3 «O6 o6pazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHs (efepabHONM 00pa3oBaTesbHON
nmporpamMmbl - cpeaHero obmero ooOpazoBanust (POIT COQO), mnpeAcTaBICHHBIX B
denepadbHOM TOCYIAapCTBEHHOM oOpaszoBatenbHOM cTtamapte COO, ¢ yuérom
Konnenmuu mnpenogaBanus ydeOHOro mnpeamera «XuMHus» B 00pa30BaTeIbHbBIX
opranmzanusix Poccuiickoit denepanuu, pean3yloluX OCHOBHBIE 00Opa3oBaTEIbHBIC
MPOrpamMMbl, 1 OCHOBHBIX NOJIOKEHUIN «CTpaTernu pa3BuTus BocHUTaHUs B Poccuiickoi
®enepaunu Ha nepuon 10 2025 rona» (Pacnopsokenue [Ipasurenscta PO ot 29.05. 2015
Noe 996 - p.).

OcHOBY MOAXO0/I0OB K pa3pabOTKE MPOrpaMMbl IO XHMMHUH, K OIpPENETCHUIO 0OIIei
cTparerud OOy4eHHs, BOCIMTAHMS M Pa3BUTHS OOYYAIONIMXCS CPEJCTBAMU y4eOHOTO
npeameta «Xumus» st 10—11 kiaccoB Ha 6a30BOM YpOBHE COCTABUIIM KOHIIETITYaIbHbIC
nonoxeHuss PI'OC COO o B3auM00OOYyCIOBIECHHOCTH 1I€JIEH, COJIEpKaHUs, PE3YJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IOJydaeMO€ BBIIYCKHUKaMH 00I1e00pa3oBaTeabHON
OpraHu3alliM, SBISETCS HEOTHEMJIEMOM YacThbl0 HMX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPILAIOIIMM JTallOM pealn3aluyd Ha COOTBETCTBYIOIIEM €My Oa30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHOW CUCTEME XUMUYECKOTO 00pa3oBaHus. JTU
LIEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB NPHUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oO011el KyJIbTYpbl YEJIOBEKA, @ TAKIKE IKOJIOTMYECKH 000OCHOBAHHOTO OTHOILLEHHUS K CBOEMY
3I0pOBbIO M IPUPOAHOM cpeie. Peannsyercst xumudeckoe 00pa3oBaHue 00yHaromuxcs Ha
YpOBHE CpelHEero ooiero oopa3oBaHUsl CpPeACTBAMU Y4eOHOro mpeaMera «XUMHsD,
COJIepKaHUE W IOCTPOCHHUE KOTOPOI'O OMNPENETEHBI B MPOrpaMMe IO XUMHH C yYETOM
cnenupUKy HAyKd XUMUH, €€ 3HAUCHUS B MIO3HAHUU MIPUPOIbI U B MATEPUATBHON KU3HU
oOmiecTBa, a TakXke C y4€roM OOLMX IeJed U NPUHIUIOB, XapaKTEPU3YIOLIUX
COBPEMCHHOE COCTOSIHHE CHCTEMBl CpeaHero oOmiero obpa3zoBaHuss B Poccuiickoii
denepanum.

XUMHSI Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT ocoOyl poJib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyibTypbl. OHa
BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKE PALMOHATBHOTO HAYUYHOT'O MBIIIUICHHUS], B CO3JJaHUE
L[EJIOCTHOT'O MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE IPUPOABI U UETIOBEKA,
KoTtopoe (GopMHpyeTCss B XUMHUUM HA OCHOBE IMOHMMAaHHUS BEILIECTBEHHOIO COCTaBa
OKPY’KaIOIlIET0 MHpa, OCO3HAHUS B3aMMOCBS3U MEXKAY CTPOECHUEM BEIIECTB, HUX
CBOMCTBAaMHU U BO3MOXXHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOU KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIICIIHOTO TPY/a
Y KM3HH KaXJI0T0 uieHa obmecTBa. CoBpeMeHHass XUMHUsSI KaK HayKa CO3MJIaTeNbHas, KaK
HayKa BBICOKHMX TEXHOJIOTHI HalpaBjeHa Ha pelIeHHE IIT00aIbHBIX TPOOJIEM YCTOMYUBOTO
pPa3BUTUSL 4YEJIOBEUYECTBA — CHIPHEBOM, JIHEPre€TUYECKOW, IHIIEBOW, 3SKOJIOTHYECKOU
0€30MacHOCTH U OXPAHBI 30POBbSL.

B cooTBeTcTBMU C OOIIMMU LENSIMH U MIPUHIMIIAMU CPEJIHEr0 0011ero oopa3oBaHus
cogepxxkanre npeaMera «Xumus» (10-11 kmaccel, ©a30BbIE YPOBEHb H3yUCHUS)
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OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIMXCH,
HEOOXOUMYIO UM JUIsi BBIPAOOTKM MHPOBO33PEHUECKHX OPHUEHTUPOB, YCIELUIHOTO
BKJIFOUEHHS B HU3Hb COLIMYMA, MIPOJIOJDKEHUS 00pa30BaHusl B PA3IMYHBIX 00JIaCcTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOmKUMH npeaMeTa «XuMus» ABISIOTCS 0a30Bble Kypchl — « OpraHudeckas
xumus» U «O0nias 1 HeOpraHU4YecKas XUMMUs», OCHOBHBIM KOMITOHEHTOM COJI€pKaHUS
KOTOPBIX SIBJISIFOTCS] OCHOBBI 0a30BOI HAYKU: CUCTEMAa 3HAHUN IO HEOPTAHUYECKON XUMHUH
(c BKIIOYEHHEM 3HAHUU M3 OOIIEH XUMHHM) U opraHnuyeckoil xummu. dopmupoBanue
JAHHOM CHCTEMbl 3HAHMN MpPU H3YYEHUM NpeIMeTa O00eCHeurnBaeT BO3MOKHOCTH
pPaccMOTPEHHsT BCETO MHOTrooOpasus BEIIECTB Ha OCHOBE OOIIMX TMOHSATUH, 3aKOHOB H
TEOPUN XUMUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranumdeckas xumusi» u «OO6mas u
HEOopraHuyeckas XUMHs» c(hOpMHUPOBAHA B IPOrpaMMe M0 XUMUHU HAa OCHOBE CUCTEMHOTO
MOJIX0/1a K M3yUEHUI0 YUeOHOro MaTepuania u 00ycaoBlieHa HICTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUN Ha OIPEACIEHHBIX TEOPETHYECKUX YpoBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOW TEOPUU
CTPOCHHUs OPraHMYECKUX COCAMHEHUH, a TAaKXKE Ha YPOBHE CTEPEOXUMUYECKHX U
AJNIEKTPOHHBIX MPEJCTABIECHUN O CTpOoeHHH BenlecTB. CBeneHus 00 M3ydyaeMblX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXHBIX OHOJOTMYECKU
AKTUBHBIX COEOUMHEHHMU. B Kypce OpraHnMdeckol XWMHM [OJIYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUs TMEpPBOHAYAIBHBIC
MPEACTABICHUS] O XHWMHYECKOW CBS3M, KIACCU(PUKALMOHHBIX IPU3HAKaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUYECKON PEAKIINH.

[Ton HOBBIM yTJIOM 3p€HUS B MpeaAMETe «XUMUs» 6a30BOr0 YPOBHS pacCMaTpUBAETCS
M3YYECHHBIII Ha ypOBHE OCHOBHOI'O 0OILIEro oOpa3oBaHUs TEOPETUUYECKUI MaTepuan M
(akToNIOrHYeCcKre CBEICHUs O BEUIECTBaX U XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuuyeckas XUMHUsS» OOy4YaloIMMCS MPEAOCTaBISETCS
BO3MO)XKHOCTh OCO3HATh 3HAYCHHE IMEPUOJUYECKOr0 3aKOHA C OOILIETEOPETHUECKUX U
METOJIOJIOTUYECKUX MO3ULIUHN, TITy0Xke MOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIIUN 3TOTO
3aKOHA — OT 0000IIAaoIIeH 10 0OBSCHSIONIEH U TPOTHO3UPYIOMICH.

Ennnas cucreMa 3HaHMM O BaXKHEWIINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U NPUMEHEHUH, & TaKK€ O XMMHUYECKUX PEAKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX
nporekanus gomnoyHsercss B Kypcax 10 m 11 kimaccoB »neMeHTaMM COAEpKaHUs,
MMEIOIIMMH KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapaKkTep. ITU 3HAHUS CIOCOOCTBYIOT
MOHUMAHUIO B3aMMOCBSI3M XUMHUHU C JPYTMMH HayKaMHu, pacKpbiBaloT €€ poyib B
MO3HABATEJIbHON U MPAKTUYECKON JESITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO
YBaXXEHMsI K TPOIIECCYy TBOPYECTBA B O0JIACTH TEOPUU U NMPAKTUUYECKUX MPUIIOKEHUIM
XUMHH, TIOMOTAIOT BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HaYUMBIX MPOOIEMax, CBI3aHHBIX C XUMUEH, KPUTUIECKU OCMBICITUBATH HH(POPMAIUIO U
NPUMEHATh €€ U1 IONOJHEHUA 3HaHWM, pEelIeHUs HUHTEIUIEKTYaJbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEN0OBAaTeNIbCKUX 3a1ad. B 1memom conepikaHue y4eOHOTo
npenMera «XUMHS» JAHHOTO YPOBHS M3Y4YEHHs] OPHEHTUPOBAHO Ha (OPMUPOBAHHE Y
o0y4Jaroumxcs MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUs (UIOCOPCKUX UACH, TaKUX
KAaK: MaTepuajibHOE E€JUHCTBO  HEOPraHMYECKOr0 W  OpPraHMYecKoro  Mupa,
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0OyCJIOBJIGHHOCTh CBOMCTB BELIECTB HUX COCTAaBOM M CTPOEHUEM, I03HABAEMOCTb
IPUPOJHBIX SBJICHUN MyTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEYUN MEXKIY HOBBIMU
(dakTaM U TEOPETUUYECKUMHU MPEIINOChUIKAMH, OCO3HAHUE POJIM XUMHHM B PEUICHUU
AKOJIOTUYECKUX TMPOoOJieM, a Takxke MpobdiieM cOepeKeHUsi IHEPreTUYECKUX PEeCypCoB,
CBIPbS, CO3JJaHUSI HOBBIX TEXHOJOTHIA U MaT€pUaOB.

B mnnane pemeHus 3ajad BOCIWTAHUA, PA3BUTHS W COLMAIM3ALMHM O0YyYarOIIUXCs
MPUHATHIE MPOrPAMMOM M0 XMMHUH MOJIXO0/IbI K ONPENEICHUIO COAEPKAHMS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaOT (OPMUPOBAHHWE YHUBEPCAIBHBIX YYEOHBIX JIEHCTBUM,
MMEIIINX 0a30BO€ 3HAUECHUE ISl PA3IMYHBIX BUAOB JEATEILHOCTH: PELICHUS MPOOIIEM,
MOKMCKa, aHaln3a U 00paboTku MHGOpPMAIH, HEOOXOMUMBIX JJI MPUOOPETCHUS OTBITA
NPAaKTUYECKON WM HCCIIEIOBATEIIBCKOM NIESITENBHOCTH, 3aHMMAIOUIEH Ba)XKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke npenonaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus,
TaK ¥ Ha YPOBHE CPEJHEro 001Iero oO0pa3oBaHus, NMPU ONPEICICHUN COAEPKATEIbHOMI
XapakTepUCTHKNA LEJIed U3YYEHHs] TMpeIMeTa HaNpaBICHUEM IEPBOCTEIICHHOM
3HAYUMOCTHU TPAJTUIMOHHO MPHU3HAETCS (POPMUPOBAHME OCHOB XMMHYECKOM HAayKH Kak
00JacTU COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUECKON JEATEIbHOCTH Y€JIOBEKa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. C METOAMYECKOM TOYKH 3PEHHSI TAKOU
MO/IXO0/1 K ONPEACIICHUIO LIeJIe U3yUEHHUs IPEAMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CoracHo TaHHOW TOYKE 3pEHHUS TVIaBHBIMH LETSIMU U3YUEHUS peaMeTa « XUMHU Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisitoTCS:

e (opmupoBaHHE CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK Ba)KHEUIICH COCTaBIISIOICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOMl JIEKaT KIIIOUEBbIE MOHSATHUS,
byHIaMEHTaIbHBIE 3aKOHBI U TEOPUM XHUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
NOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHMEe W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB W XHMHUYECKUX peakluil, HEOOXOJAMMBIX IJisi TPUOOPETeHHs] YMEHUMU
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE,
B [IPAKTUYECKOU U NTOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHUW U CIOCOOOB JEATENbHOCTH, CBSI3AHHBIX C HAOMIOACHUEM H
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COONIOAEHUEM TpaBui 0€30MacHOro
oOpallleHusl C BEIIECTBAMM.

Hapsiny ¢ atuMm, coaepikarenbHas XapakTeprucTrKa Leel U 3aJ1a4 u3y4yeHus mpeaMera
B IporpaMMe MO XMUMHUU YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMH
NPUOPUTETaMU B CHUCTEME CpefHero obmiero obpazoBanusi. CerogHs B MpenoJlaBaHuU
XUMUU B OOJBIIEH CTENeHUW OTMAETCS TPEANOYTCHHE NPAKTUYCCKON KOMIIOHEHTE
comepkaHusi ~ OOydYeHHs, OpPUEHTUPOBAHHOW  HA  TOATOTOBKY  BBITYCKHHKA
o0meoOpa3oBaTebHON  OpraHW3aliy, BIAACIONIET0 HE HAOOpOM  3HAaHWN, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHUAMU aKTHUBHOTO
MOJYYEHHs] 3HAHUW U MPUMEHEHUS UX B PEATbHOM KU3HU JJIsl PEUICHUS MPAKTUYECKUX
3aaad4.

B cBsa3u ¢ 3TMM npu u3ydeHHH mpeaMera «XUMHUS» JOMHUHUPYIOUIEE 3HAYEHUE
NpUOOPETAIOT TaKKe LETU U 3a7a4l, KaK:



aganTanus OOyYalolUMXCsi K YCIOBUAM JMHAMUYHO PAa3BUBAIOLIETOCS MHpA,
(bopMHUpOBaHNE MHTEIUIEKTYyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYJAHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dopMupoBaHrue y OOy4arOUIMXCA KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN),
MMEIOINX YHUBEPCAIbHOE 3HAYCHHUE JIA Pa3UYHBIX BUIOB JACSITEIBHOCTU: PEIICHUS
npo0JieM, MOUCKa, aHaIu3a U 00paboTKH HHGOPMAITUHU, HEOOXOAUMBIX JJI TPUOOPETCHUS
OTIBITA JIEATEIBHOCTH, KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHUU XUMHH, a TAKXKe TS
OLICHKH C TIO3MIMHA SKOJOTHYECKOW OE€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, HMHTEIUNIEKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW O00YyYaroluXCcsi: CHOCOOHOCTH CaMOCTOSITEIBHO MPHOOpPETaTh HOBBIC
3HaHHWA 1O XMMHHM B COOTBETCTBHM C >KU3HEHHBIMU MOTPEOHOCTSIMH, HCIOIb30BaTh
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJOTUH JIJIsl IOMCKA U aHallu3a yueOHON U Hay4HO-
MOMYJIIPHON HH(POPMALIUU XUMUYECKOTO COICPKAHUS;

(opMupoBaHHe W pa3BUTHE y OOYYAIOUIMXCA aCCOLMATUBHOTO M JIOTUYECKOTO
MBILUIEHUS], HaOIIOAATENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpBbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MpH I[UIAHUPOBAHUH W TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHHUE Y 00yJaromuxcsi yOe:x AIEHHOCTH B TYMAaHHCTUYECKOW HANpaBICHHOCTH
XUMHHA, €€ BaXXHOW pOJM B PEHICHWH TJI00ANBHBIX NPOOJIEM palMOHAIBLHOTO
MPUPOIOTIONH30BAHUS, TOMOJHEHUSI JHEPreTUYECKUX PECYpCOB M COXPaHCHHS
MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOIE
U CBOEMY 3/I0pPOBbIO, @ TAK)KE MPUOOPETEHUSI OTIBITA UCTIOIb30BAHMSI [TOJTyUEHHBIX 3HAHUH
JUISL TIPUHATUAST TPAMOTHBIX pEIICHUH B CHUTyalMsX, CBS3aHHBIX C XHUMHYECKUMU
SIBJICHUSIMHU.

B yueOGHOM muiane cpemHero o6imiero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHON 001acTu «EcTecTBEHHO-HAay4HbIE PEAMETHD.

OO6miee uyMcno 4YacoB, OTBEACHHBIX JUISI M3YyYECHHUs] XUMHHM, Ha 0a30BOM YpPOBHE
cpeaHero oouiero oopasoBanus, cocrapisieT 68 yacos: B 10 kimacce — 68 yacoB (2 yaca B
Henento), B 11 kimacce — 34 yaca (1 4ac B Hefento).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHMyeckoll XHMUHU: €€ BO3HUKHOBEHWE, Pa3BUTUE M 3HAYCHUE B
MOJIyYEHUH HOBBIX BEILIECTB U MATEPUAIIOB. Teopus CTPOEHUSI OPraHUYECKUX COECIUHEHUM
A. M. bytnepoBa, e€ ocHOBHbIe monoxeHHUs. CTpyKTypHbIe (HOPMYIIBl OpPraHUYECKHX
BenlecTB. ['oMonorus, uzomepus. XUMHUYECKasi CBA3b B OPraHUYECKUX COCOUHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenre o kiaaccu(pUKalMM OpraHMYecKUX BemecTB. HomeHknaTypa
OpraHUYeCKUX COEAMHEHUH (CHCTEMAaTU4YecKasl) U TPUBHAJIbHBIE HA3BaHUS BaKHEHIIMX
MIPEJICTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCNepUMEHTAIBHBIE METO/IbI N3YUEHHUS BELIECTB U UX MPEBPALCHUI: O3HAKOMJICHUE
c oOpa3liaMM OpraHMYECKHUX BEIIECTB M MaTepualaMHU Ha MX OCHOBE, MOJEINPOBAHME
MOJIEKYJI OpraHUYECKHUX BEIIECTB, HAOIIOICHUE U ONIMCAHNE IEMOHCTPALMOHHBIX OIIBITOB
10 TPEBPAIICHNIO OPTaHUYECKUX BEIIECTB NPU HAarpeBaHuU (IU1aBjieHUE, OOYTIIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MpOCTeuIne
MPEACTABUTENN AJKAHOB: (PU3MYECKHE U XMMHUYECKUE CBOMCTBA (pEeaKklUU 3aMEeIleHUs U
rOpeHusl), HaXOXJACHHE B IPUPOJIE, TOJyUEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB MU CTPOEHHE, TOMOJIOTMYECKUU psA. OTWIEH U TPONUIEH —
MPOCTEUILINE MPEICTABUTENN AJTKEHOB: (PU3MUYECKUE U XMMHUYECKUE CBOWMCTBA (pEeakuuu
TUAPUPOBAHUS, TAJOTC€HUPOBAHUA, THUAPATALNM, OKHUCICHHS M MOJMMEPHU3ALNH),
MOJIyYEeHUE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 wu  mMerwnOyramueH-1,3: CcTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakius nonuMepusauun). [lonyyeHne CHHTETUYECKOTO KayuykKa
Y PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUN psAl. ALETHWIEH —
NPOCTEHIINNA MPEeICTaBUTENb AKMHOB: COCTaB, CTPOCHHUE, (PU3NYECKUE M XUMHUYECKHUE
CBOMCTBAa (p€aKkUuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUSA, THUIpaTallid, TOpPEHUs),
MOJIyYeHUE U MPUMEHEHHE.

Apenbl. beH3omn: coctaB, cTpoeHue, puznueckue U XMMHYECKHUE CBOMCTBA (pEeaKIuu
TaJIOTEHUPOBAHUST M HUTPOBAHM), MOJyYE€HWE M NpUMEHeHue. Tonyon: cocmas,
cmpoenue, ¢uzuueckue U XumuueckKue ce0UCMEa (peakyuu 2ai02eHUpPOBAHUA U
HUMpPOBAaHUsl), nonyyeHue u npumeHenue. TOKCUUHOCTh apeHOB. ['eHeTHUeckas CBsI3b
MEXIy YIIEBOAOPOAAMU, TPUHAIIIEKANTUMHU K PA3TUYHBIM KJIACCaM.

[IpupoaHbie UCTOYHUKHU YyTaeBOAOpoaoB. [IpuponHbiii ra3 U MomyTHblE He(TIHbIE
ra3el. Hed1b u e€ nmpoucxoxaenne. CrocoObl mepepaboTKu HEPTH: MEPETOHKA, KPEKUHT
(Tepmuueckuii, kKartanuTuueckuit), mnuponu3. I[IpomykTel mnepepaboTKu HePTH, UX
NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbI yroib W MPOIYKTHI €ro
nepepadboTKH.
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DKCnepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEUIECTB U UX MPEBPALIEHUHN: O3HAKOMJICHUE
c oOpa3uaMu IUIacTMacc, KaydykoB M pe3uHbl, KoJuiekuuu «HedpTtb» u «Yroiby,
MOJICTMPOBAaHUE MOJIEKYJ YIJIEBOJIOPOJOB U TaJIOT€HONPOU3BOAHBIX, TMPOBEICHUE
IPAKTUYECKON pabOThl: MOTyYEHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Beluucienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA WIIH MTPOIYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOTUICCTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOJYKTOB PEAKIIUN).

Kucsopoacoaep:kamnue oprannyeckue coeiMHeHUs

[IpenenbHBIE OMHOATOMHBIE CIIUPTHI. METAaHOM U 3TAHOJI: CTPOCHHE, PU3HUCCKUE U
XUMHUYECKHME CBOMCTBa (peaklMyd C aKTUBHBIMH METaJJIaMH, TajJOT€HOBOJOPOJIAMH,
TOpEHHE), TpUMEHEHHE. BoIOpoIHbIE CBA3M MEXKAY MOJIEKyJlamMu cnupToB. JlelicTBue
METAHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHL. DTHICHIJIMKOJb W TJIUIEPUH: CTPOCHHE, (HU3UYECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBUE CO WHIECJIOYHBIMH METAJUIAMH, KaueCTBEHHAs
peakuus Ha MHOTOaTOMHBIE CIHUPTHI). /lelicTBME HA OpraHu3M 4eloBeka. [IpuMeHeHue
[JIMIEPUHA U STUJICHTIIUKOIIS.

DeHOo: CTPOCHHUE MOJIEKYJIbl, (PU3NYECKUE U XUMUYECKUE CBOUCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue enona.

Anpnerusibl U kemoHvl. PopManbAeTH]l, aleTalbIECTU/l; CTpoeHUE, (HU3UYECKUE U
XUMUYECKHUE CBOMCTBA (PEaKIIUU OKUCIICHUS U BOCCTAHOBJIEHHUSI, KaU€CTBEHHBIE PEaKIUN),
MOJIYyYEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KHUCIOTh. MypaBbHHAsT M YKCyCHas
KHCJIOTBI: CTPOCHUE, PU3MUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JIs Kiacca
KHCIIOT, peakiius 3TepuduKaIum), noxydeHue u npuMmenenre. CreapuHoBasi U OJICUHOBAS
KHUCJIOTBI KaK TPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCJIOT. Mblia Kak COJIU BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxxnble 3(Upbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPONIN3 CIIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posb KUPOB.

VYrneBoasl: cocTtaB, kiaccudukaius yrieBOJAOB (MOHO-, IHU- W TOJHCAXapUJibl).
['mroko3a — npocTeiimii MoOHOCaxapHi: 0OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (pU3ndecKue
U XUMUYECKHEe CBOMcTBa (B3aumojenictBue c rugapokcunoM wmenu(ll), okucnenue
aMMHa4YHBIM pacTBOpoM oOkcujaa cepedpa(l), BoccTtaHoBieHUE, OpPOKEHHE TIIIOKO3bI),
HaxO0JICHUE B IPUPO/IC, TPUMEHEHHE, Onooruueckas poJib. @ortocunres. GpykTo3a Kak
M30MEP TITIOKO3HI.

Kpaxman wu 1memmono3a kak mnpupoiHbie monumepbl. CTpoeHHE Kpaxmalia Hu
1EeJUTI07103bl. PU3HYECKHE U XMMHUUYECKHE CBOMCTBA KpaxMalia (TUAPOJIU3, KaUeCTBEHHAs
peaKIUs C UOJIOM).

DKCIEepUMEHTaIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U MX MPEBPAILCHUI: POBEACHUE,
HaOJIIOICHUE U OTIMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB; TOPEHNE CITUPTOB, KAYECTBECHHBIC
peakIMu  OJHOATOMHBIX CHHPTOB  (OKHcieHHe d3TaHosia okcuaoM  Memu(ll)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojelicTBue riwmepuHa ¢ ruapokcuaom wmeau(ll)),
anbACTUA0B (OKUCIECHHE aMMHA4YHBIM pPAacTBOpPOM okcuaa cepedpa(l) u ruapoxcuaom




meau(ll), B3aumoneicTBUEe Kpaxmaia C HOJOM), MPOBEACHUE MPAKTUYECKOU pPaOOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEUIECTBA WM MPOIYKTa PEaKIMu M0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WA MTPOYKTOB PEAKLIUN).

A3oTcoaeprkanme OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak amM(pOTEpHbIE OpraHuYeckue coeauHeHus. @dusnyeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe IHIMHA). buonornueckoe 3HaUYCHHE
aMmuHOKuCHOT. [lentusl.

benku kak mpupoiHbIE BHICOKOMOJIEKYJIIpHBIE coenuHeHus. [lepBuyHas, BTopuiHas u
TPETUYHAS CTPYKTypa O€IKOB. XUMHUECKHE CBOMCTBA OEIKOB: THAPOJIN3, IEHATYpALIUS,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBpAILlEHUI: Ha0II01eHUE U
OTMKCAaHHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIusi OCIKOB IPU HATPEBAHUH, IBETHHIE
peakIuy OeIKOB.

BbicokoMo1eKyJISIDHBIC COeIMHEHUS

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIUMEPHU3ALIUU, CPEIHSA MOJIEKYJIsIpHas Macca. OCHOBHbBIE
METO/bl  CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEAMHEHUH — TMOoJUMepu3alus u
MOJIMKOH/ICHCALIHSL.

DKcnepruMeHTAIbHBIE METO/IbI U3YUEHHUS BEUIECTB U UX MPEBPALIEHUIN: O3HAKOMJICHUE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYyUyKOB.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanuss MeXNpeaMETHBIX CBSI3€id NMPU HU3yYEHUU OpraHvdeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHME KakK OOIIMX €eCTECTBEHHO-HAayYHbIX
MOHATUM, TaK WU TOHSATHUM, SIBIISIOIIMXCS CUCTEMHBIMHM [JIl OTHEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC TTOHATHS: SIBJIEHWE, HAYYHbIN (akT, TUMOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, Kiaccuukanus, NepUOJUYHOCTb, HAONIIOJCHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

duzuka: Marepusi, SHEprusi, Macca, aToMm, 3JEKTPOH, MOJIEKyJa, dHEPreTUYeCKUuil
YPOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoOE€ COCTOSTHUE BELIECTBA, (PU3MUYECKUE
BEJIMYUHBI U STUHULIBI UX U3MEPECHUSL.

buonorus: knetka, opranusm, ouochepa, 0OMeH BEUIECTB B Opranu3mMe, (HOTOCUHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, yrIeBOAbL, )KUPbI, PEPMEHTHI).

['eorpacduisi: MuHEpasbl, TOPHbIE TOPOIbI, TOJIE3HBIE UCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHoJIOrUs: THUINEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOLIUE
CPEICTBA, JICKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MAaTEpUaibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHUI 3JIeMEeHT. ATOM. fipo aToma, HU30TOMNBI. DJIEKTPOHHAsT 000JIOYKA.
DHEPreTHYeCKUEe YpPOBHH, TMOAYPOBHU. ATOMHBIC opOWTanu, S-, P-, O- 3SIeMEHTHI.
Oco0eHHOCTH pacnpeeneHus JIEKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEePUOI0B. DNEKTPOHHAS KOHPUTypalusi aTOMOB.

Ilepnognyeckuit 3axkoH U Ilepuoandeckas cucreMa XMMHUYECKUX nemeHToB [l M.
MenpneneeBa. CBsi3b nepuoOANYECKOro 3akoHa U Ileproandeckoil CUCTEMBI XUMHYECKHUX
anementoB JI. WM. MeHneneeBa ¢ COBPEMEHHOW TEOPHEM CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU M3MEHEHHSI CBOMCTB XHMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMU
IIPOCTBIX M CJOKHBIX BEUIECTB II0 IPyIIIaM M NEpPHOJaM. 3HAYEHHE NEPHOAUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BeniecTBa. XUMUYECKas CBSI3b. BHUIIbI XUMUYECKOUW CBSI3U (KOBaJIGHTHAs!
HEeTOJISIpHAass W TOJSpHas, WOHHAsg, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAQJIGHTHON XMMHYECKOU CBsi3U (OOMEHHBIM U JOHOPHO-aKIENTOpHbIN). Bomopoanas
CBA3b. BaneHTHOCTh. DIIEKTPOOTpULIATENBHOCT. CTENEeHb OKUCAEHUs. FIOHBI: KATUOHBI U
AHHUOHBIL.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOECHHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTBA. [HIMbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB
OT THUINA KPUCTAIUIMYECKON PEIETKH.

[TonaTtne o nucnepcHbIX cucTteMax. MIcTHHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranumyeckux coeauHeHuil. HoMeHKiaTypa HeOpraHm4ecKux
BeILECTB. [ eHeTnUecKas CBsI3b HEOPTraHUYECKUX BELIECTB, IPUHAICKAIINX K Pa3INYHbIM
KJIaccam.

Xumnueckas peakiusi. Kinaccudukaius XuMUYECKUX PEeaKIuii B HEOPraHUYECKON U
OpraHMYeCKOM XWMHH. 3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALIEHUS IHEPTUU [IPU XUMUYECKUX PEAKIUSAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (hakTopoB. OOpaTUMbIE peaKIiu.
Xumuyeckoe paBHoBecHe. DaxkTopsl, BIMAIOIKAE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

DnekTpoiuThueckas auccoruaiys. CuibHbIC U ci1adbie AIeKTpouThl. Cpea BOAHBIX
PacTBOPOB BEIIECTB: KUCHIAs, HEUTpaIbHAas, IIEJIOYHAs.

OKHMCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTANIbHBIE METO/IBI H3yUEHUS BEILIECTB U UX MPEBPAILCHUI: 1EMOHCTpALUs
tabnun «llepuonuueckas cucrema xumuueckux dyemeHToB J[. M. Menneneesay,
U3y4YeHHE MOJeNeld  KPUCTAIMYECKMX  peIIETOK, HaOMIoJeHHe ¢ OINHCaHUe
JE€MOHCTPALIMOHHBIX M JIa0OPATOPHBIX OMBITOB (pa3joXKEHHE MEepOKCHAa BOJIOPOAA B
IIPUCYTCTBUM KATAJIM3aTOPa, ONPENEIICHHE CPEAbl PACTBOPOB BEIIECTB C IOMOILIBIO
YHUBEPCAIBHOTO MHAMKATOPA, PEaKMd HOHHOTO OOMEHa), MPOBEACHUE MPAKTHUYECKOM
paboThl «BnusiHre pa3nuyuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON peaKkinmy.



Pacuérnrlie 3agaun.

Pacu€rsl mo ypaBHEHMSIM XMMHUYECKUX PEAKIMH, B TOM YHUCJIE TEPMOXHMHYECKHE
pPacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIs BEILIECTBAY.

Heoprannueckasi xumus

Hemeramer. Ilonoxxenne HemerammoB B Ileprnoandeckoil CHUCTEME XUMHUYECKUX
anemenToB JI. V1. MenneneeBa 1 0COOEHHOCTH CTpOEHHSI aTOMOB. DPU3NYECKUE CBOIMCTBA
HEMETAJUIOB. AJUTOTpOIUsS HEMETAUIOB (Ha TpUMepe Kuciaopoaa, cepbl, (ochopa u
yriepoza).

XWMHYECKUE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEpHhI, a30Ta, dhocdopa,
yriepoga WU KPEMHUSI) U UX COCAMHEHUU (OKCUIOB, KHUCIOPOJCOACPKAIMMUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprmeHeHne BaXXKHEUIIMX HEMETAJUIOB U UX COCMHEHUN.

Meramnsl. I1onoxenne Mmeraiuios B [leproandeckoi cucTeMe XMMHUECKUX DJIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB.
O6mue gusnyeckue cpoiicTBa MeTaioB. CIIaBbl METAILIOB. DJIEKTPOXUMUUYECKHUM psiJl
HaIpsHKEHU METaJlIoB.

XUMHUYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATpUMl, KaJIui, KaJdblUi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

O6mue crnocoObl nosydeHust MeTaJyioB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOAbl M3YUYCHHUS BEUIECTB W HUX MPEBPALICHUN: HU3YUYECHHUE
KOJUIEKIINU « MeTaJljIbl ¥ CIUIaBbD», 00pPa3lloB HEMETAJIOB, PEIICHUE SKCTIEPUMEHTAIbHBIX
3aja4, HaAOJNIOJEHUWE M OINHUCAHME JAEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIMBITOB
(B3auMozelCcTBHE THAPOKCHAA QJIIOMHHHUSI C pacTBOpaMHM KHUCJIOT U  IIEJOYeH,
KaueCTBEHHbIC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemecTBa uiim 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce uiau 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PACYEThl MacChl
(oOBEMa, KoMMYeCcTBa BEIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJHO M3 BEIIECTB MMEET
[IPUMECH.

XHUMHUS U )KU3Hb

Ponp xumum B 00€CIEUEHUM SKOJOTMYECKON, HSHEPreTHYECKOW ¢ MHUIIEBOU
0€30I1acCHOCTH, Pa3BUTUU MeIUIIMHBI. [[OHSITHE O HAYYHBIX METO1aX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

IIpencraBnenuss 006 OOIIMX HAYYHBIX MPUHIUMIAX TPOMBIIIICHHOTO TMOJTYYEHUS
BAKHEHUIIINX BEILICCTB.

UenoBek B MUpE BEUIECTB M MATEPUAJIOB: BAXKHEWIIIUE CTPOUTEIBHBIE MATEPUAIIbI,
KOHCTPYKIIMOHHBIE  MaTE€pUANIbl, KpPAaCKH, CTEKJIO, KEpamMuKa, MaTepualibl I
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKNE U MUHEPAIbHBIC yI0OPECHHUS.

XuUMHS 1 300POBbE YEJIOBEKA: MMPABUJIIA UCIIOIB30BAaHKS JIEKAPCTBEHHBIX MPEMApaToB,
nmpaBuia 0€30MacHOTO WCIOIL30BAHMS MPENapaToB OBITOBOW XMMHHU B TMOBCETHEBHOUN
KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3ydYeHUM OOIIed W HEeOpraHU4YeCKOu
xumuu B 11 Kilacce OCyIEeCTBIISIETCS Yepe3 MCIONIb30BaHUE KAaK OOIIMX €CTECTBEHHO-
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HaYYHbIX MOHATHM, TaK W TOHATUH, SBISAIOLIIUXCS CUCTEMHBIMU [UIsI OTIENbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0uiue ecTecTBEHHO-HAay4HbIE MOHATHS: HAay4HbIN (DaKkT, TMIIOTE3a, 3aKOH, TEOPUS,
aHaJlu3, CHUHTE3, KiacCU(pUKalusi, MEepUOJUYHOCTh, HAONIOJAECHNUE, DSKCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Matepus, SHEPIus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPaZMOaKTUBHOCTb, MOJIEKYJIA, JHEPIeTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEIECTBa, (PU3NYECKHE BEIMYHMHBI M €IUHULBI UX HU3MEpPEHUS,
CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocHcTeMa, OMocdepa, MaKpo- U MHUKPO3IEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPObI, 10JIE3HBIE HCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XMMHYECKass IPOMBIIUIEHHOCTb, METAJULypIusi, MPOU3BOJCTBO
CTPOUTEIBHBIX  MAaTEPUAIOB,  CEIbCKOXO3SIMICTBEHHOE  IPOU3BOJCTBO,  IMHILEBAs
IIPOMBILUIEHHOCTb, (dapmaneBTHUeCKas IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKMX  IpEernapaToB, IPOMU3BOACTBO  KOHCTPYKLMOHHBIX  MaTE€pHaOB,
AJIEKTPOHHAsSI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOT'PAMMELI 110 XMMHWUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHS O0yYarOIIMMUCS
IporpaMMm cCpelHero oo6mero oOpa3oBaHus (JIUYHOCTHBIM, METANpeIMETHbBIM U
npenMeTHbiM).  HayuyHo-MeTomnyeckoil OCHOBOWM [isi  pa3pabOTKH  IIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEro O0Iero oopa3oBaHusl SBISETCS CUCTEMHO-
NEeATENbHOCTHBIN OJIXO/I.

B CcOOTBETCTBUU C CHCTEMHO-AEATENBHOCTHBIM MOJIX0JIOM B CTPYKTYpPE JTUYHOCTHBIX
pE3yIbTATOB OCBOCHHS MpeIMeTa « XUMHs» Ha YPOBHE CPEAHEro oOILIero o0pa3zoBaHUs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIIOLIHUE:

OCO3HaHUE 00YyYaroIMMHCA POCCUICKON TpaXk1aHCKON WIEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAaMOOIIPEIETICHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

L[CJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMM 0a30BOM HAYKU XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH 00YyYarOIIMXCsl PYKOBOACTBOBATHCS B CBOEH 1€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, IPUCYLIUMH LIEJIOCTHOM CUCTEME XUMHUUYECKOIO
oOpa3oBaHus;

HaJM4Ke MPAaBOCO3HAHUS IKOJIOTHYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH LIEJIU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUsS» JTOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIBbHON JEATEIbHOCTH B COOTBETCTBHMM C T'YMaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMH U HJI€aJaMU POCCHICKOTO
IPaKJAHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MPABHUIIAMU TTOBEJICHUS,
CHOCOOCTBYIOLIMMHM IpOLIECCAaM  CaMOIIO3HAHHUSA, CaMOPa3BUTHS U HPaBCTBEHHOTO
CTaHOBJICHUS INYHOCTH O0YyYaOLIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OCBOEHUS  mpeaMera  «XHUMUsS»  OTpa)karoT
c(hOPMHPOBAHHOCTh  ONBITA [IO3HABATEIIbBHOW W  TMPAKTUYECKOW  JIeITeIbHOCTH
oOyJaromuxcs Mo peanu3aliy MPUHATHIX B 00111eCTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUSA .

OCO3HaHUSl OOyYalOUIMMHUCA CBOMX KOHCTUTYI[MOHHBIX TIpaB U 0Os3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPSIIIKY;

NPEICTABIICHUS O COLMAIBHBIX HOPMaX M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHON TBOPUYECKOW MAESITENIbHOCTU MPHU CO3JIaHUU YUYEOHBIX
MIPOEKTOB, PEIICHUH YYE€OHBIX U TO3HABATENbHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOM NESTENbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:
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[IEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEJAMIO0 OT€YECTBEHHOMN
XUMUHU;

yBaXEHUS K MPOIIeCCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO TPUMEHEHUS
XUMHUHU, OCO3HAHUS TOr0, 4YTO JOCTIKEHUS HAyKH €CThb pe3yibTaT JIMTEIbHBIX
HaOTIOACHMH, KPOIIOTJIMBBIX YKCIIEPUMEHTATIBHBIX ITOMCKOB, IIOCTOSTHHOTO TPyJa YUEHBIX
Y TIPAKTUKOB;

WHTEpECa W IIO3HABATEIILHBIX MOTHBOB B TIOJYYCHHH M IOCJICIYIONIEM aHAJH3e
nH(}OpMAITUH O TEPEAOBBIX JTOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUIECKOTO TTOBECHUS;

CIIOCOOHOCTH OILICHMBAaTh CHUTYyalluW, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHE M MOCTYIKH CBOMX TOBApHILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBLIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX TTOCTYIKOB;

4) gpopMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTEW 310pOBOro W Oe30macHOro odpasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UIECKOMY U TICUXHYECKOMY 37I0POBBIO;

coOJII0ICHUS MPaBWII 0€30MaCHOTO OOPAIlEHHS C BELIECTBaMU B OBITY, MOBCEHEBHOM
KU3HH U B TPYIOBOH NESITEIIEHOCTH;

MMOHUMAaHUS I[EHHOCTH TPaBWUI WHAWBUAYATHLHOTO W KOJUICKTUBHOTO 0€30MacHOTO
MTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJCH;

OCO3HaHUS TOCIEACTBUN M HETPUATHS BPEIHBIX IPUBBIUCK (YIOTPEOICHHS aIKOTOJIA,
HApKOTUKOB, KypPEeHHS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HUCCIEAOBATEIILCKON JESITEIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AKTMBHOE ydYacTHE B PEIICHUH MPAKTHUYECKUX 3aJa4d COIUATbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpEeca K MPaKTHIECKOMY U3YUYEHUIO TPO(eCcCcHii pa3InyHOTO pojaa, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH,

YBaXEHUS K TPYY, JIIOJISIM TPYyAa U PE3yIbTaTaM TPYA0BON JACATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYAJIBLHON TPAeKTOPUH OOpa30BaHMUS,
Oynymiedt mpodeccud W peanu3alru COOCTBEHHBIX »KHU3HEHHBIX IUIAHOB € Y4ETOM
JUYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEHN 00111eCTRA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJIOTUYECKH  IIeJIeCOOOpPA3HOTO  OTHOIIEHUSI K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KM3HU Ha 3eMIIE;

MOHUMAHUS  TJIOOAIBHOTO  XapakTepa OSKOJOTMYECKHX  MpoOJeM,  BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOIMMOCTH WCTOJIB30BAHUS JIOCTHIKCHUN XUMHH JUTISI PEIICHUS
BOITPOCOB PAIMOHAIBHOTO MTPUPOIOTIOTH30BAHNS;
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AKTUBHOTO HEMPUATHS JEHCTBUN, IPUHOCSIIMX BPE]l OKpY>KArOIIe MpUpOaHON cpee,
YMEHUSI  MPOTHO3UPOBATh  HEONArONpUsITHbIE  SKOJOTUYECKHE  MOCIEACTBUS
NpearnpuHUMAaeMbIX IEUCTBUM U MPEJOTBPAILIATh UX;

HAJINYUs PA3BUTOTO 3KOJIOTMUECKOTO MBIIUICHHS, 9KOJIOTUYECKOU KYJIbTYphI, OMbITa
JESTETPHOCTH DKOJOTHYECKON HAMpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI UMHU B
MMO3HABATEIIbHON, KOMMYHUKATUBHOW M COIMATIBLHON TMPAKTUKE, CTIOCOOHOCTH M YMEHUS
AKTUBHO MTPOTUBOCTOSTH UICOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOM MPAKTUKY;

NOHUMAaHUS CIeUM(PUKN XMMHUU KaK HAyKW, OCO3HaHUs €€ poju B (popMupoBaHUU
PAlMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IE€JIOCTHOTO IMpeACTaBiIeHUs 00
OKPY>KalollleM MHUpPE KaK O €JUHCTBE MPUPOJBI U YETOBEKa, B MO3HAHUM TPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOON 3HAYMMOCTH XMMUHU JUIsI COBPEMEHHOM IUBUIIM3AIUU: B €€
I'YMaHUCTHYECKOW HAINpaBIEHHOCTH M BaXXHOW POJUM B CO3JaHUM HOBOUW 0asbl
MaTepUaIbHOW KYJIBTYphI, PEHICHUH TJI00aIbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, SHEPTrEeTUUECKOM, MTUIIIEBOM U SKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTHH MEIUITMHBI, OOECIICUCHWH YCIOBUU YCICIIHOTO TPyAa U DKOJIOTHYCCKU
KOM(OPTHOM KU3HU KaXAOTO YjeHa OOIIEeCTRA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHMMAHHs CYIIHOCTH METOJOB ITO3HAHMS,
HCITOJIb3YEMBbIX B E€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydacMble
3HAHMS JUTS aHAIU3a M 0O BSICHEHHMS SIBIICHUN OKPYKAIOIIEro MUPA U MTPOUCXO/ISIINX B HEM
M3MEHEHUH, YMEHUS JieiaTh 00OCHOBAHHbBIC 3aKJIFOUCHHS HA OCHOBE HAY4YHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbIO TTOJIyYEeHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMWYECKUE 3HAHUS JUISl PEIICHUS
po0JIeM B PeasIbHBIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJTyYE€HHUIO HOBBIX 3HAHWW IO XHMHH B COOTBETCTBHUU C >KM3HCHHBIMHU
MOTPEOHOCTSIIMU;

WHTEpeca K OCOOCHHOCTAM Tpyda B pasIuyHbIXx cdepax mpodeccuoHambHOM
TEATETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbDI

MeranpeaMeTHbIC pe3ybTaThl OCBOCHHS yU4eOHOTO IMpeaMeTa « XUMHUsS» Ha YPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIE I (POPMHPOBAHUS MUPOBO33PEHUS O0YIAFOIITNXCS MEKTUCITUTITMHAPHBIE
(MexxmpenMeTHble) OOIeHayYHbIE TIOHATHS, OTPAXAIOMUEe I[€JIOCTHOCTh HAyYHOU
KapTUHBI MAPA U CTIENU(PUKY METOI0B ITO3HAHMSI, UCIIOJIH3yEMBIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, PHEPTHS, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DAKT, MIPUHITHII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE, HAOMIOIEHUE, U3MEPEHUE,
AKCIEPUMEHT U JIPYTHUE);
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yHUBEpCAJIbHbIC  yueOHble JeWCTBUS  (IMO3HABaTEJIbHbIC, KOMMYHUKATHBHBIE,
peryJsaTuBHBIE), obecrneuynBarome (GopMupoBaHue (YHKIIMOHAIBLHONW TI'PAMOTHOCTH U
COITMAJILHON KOMIIETEHITMH 00YYaroIIuXC;

CITIOCOOHOCTh  OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXJIUCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKNEC 3HAHUS 1 YHUBEPCAIbHBIC YICOHBIC NEUCTBUS B MIO3HABATEIIHHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAITBHBIMUA yICOHBIMU
MO3HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJiaeHue YHUBEPCAJILHBIMYU YUeOHBIMY MO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh U AKTyaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATh LEIU JIEATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUHU UX JOCTHKECHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIBHOCTH C IOCTABIECHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh P OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEISATh
XapaKTepHbIE TMPU3HAKA MOHATHI M YCTaHABIMBATh MX B3aWMMOCBSA3b, HUCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUSA JIsl OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SBIICHUN;

BBIOMpATh OCHOBAHUS W KPUTEPUHU ISl KJIACCHU(PUKAIMU BEIIECTB U XUMHYECKUX
peaKuuu;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXaAeHUs (MHIYKTUBHBIC, JIEAYKTHUBHBIC, MO aHAJOTHUH),
BBIABJISIT 3aKOHOMEPHOCTH U MPOTUBOPEYUST B pacCMaTPUBAEMbIX  SIBJICHUSX,
(hopMyIMpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

OPUMEHSTh B MPOLECCE IO3HAHUS, WCIOJIb3yeMble B XHUMHH CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIECTH, MPEeOOPa30BBIBATh MOJICIIBHBIC TTPEACTABICHUS — XMMHUYSCKUI 3HAK
(cumBOII) 2yIeMEHTa, XUMHYecKas (opmysia, YpaBHEHHE XMMHYECKOW peakiuu — Mpu
pEelIeHNN Y4YeOHBIX TMO3HABATENbHBIX U TMPAKTUUECKHX 3a/ad, MPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIE TPEJICTABICHUSL MJI1 BBIABICHUS XAPAKTEPHBIX MPU3HAKOB HN3Y4YaE€MbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCCIIeI0BaATEIbCKHE 1eHCTBHS .

BJIaJIETh OCHOBAaMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIHA;

dbopMyIUpoBaTh 1EJIM U 3aJa4d MCCICIOBAHUS, HMCIIOJIB30BaTh MOCTABJICHHBIE M
CaMOCTOSITENIbHO CPOPMYJUPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMMO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABWIBHOCTH BBICKAa3bIBAEMBIX
CYXKICHUM;

BJIaJIETh HABBIKAMU CaMOCTOSITEJILHOTO TIJIAHUPOBAHUS U MPOBEIACHUS YUCHUYECKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUS HAOMIOAATh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MMPOTHO3UPOBATH €T0 PE3yIbTaT, (HOPMYIUPOBATH 0OOOIICHUS U BHIBOIBI
OTHOCUTEJIFHO JOCTOBEPHOCTH PE3yJbTaTOB UCCIEAOBAHUS, COCTABISTH 00OCHOBAHHBIN
OTY€T O IpoieaHHOW paboTe;

MpuoOpETaTh OMBIT YYCHUYECKOW MCCIEAOBATEIILCKON W TMPOCKTHOU JESTEIHHOCTH,
MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHUCKY METO/IOB PEIICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMUHBIX METOJA0B MTO3HAHUS.

3) paboTa ¢ nunpopmanueii:
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OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HH(OpManuu (Hay4yHO-TIOMYJIsIpHAs
JUTEpaTypa XMMHUYECKOIO COJEpKaHUsl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa),
aHAIM3UPOBaTh UHPOPMAIIUIO PA3TUYHBIX BUAOB U (OPM MPE/ICTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(GopMyIUpOBaTh 3aPOCHl M MPUMEHSATh Pa3IMYHBIC METOMABI MPH MOUCKE U OTOOpE
uH(pOpMali, HEOOXOAUMOM /7Sl BBIMOIHEHUS YUeOHBIX 3a7a4 ONPeAeNIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HKCIOJB30BaHUSA  HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaATh ONTHUMAJBbHYIO (POpMY TMpeACTaBleHUs HHPOPMAIUH
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KaueCTBE CpPEACTBA IMPU paboTe C XUMUYECKOH
uH(popMaluen: IPUMEHATh MEXIPEAMETHbIE ((PU3NUEecKUe U MaTEeMAaTUYECKUE) 3HAKU U
CUMBOJIbI, (hopMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjajieHue YHMBEPCAJbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl B XOJA€ AMAIOra W/WIU
JIUCKYCCUH, BBICKA3bIBaTh HAEHU, (POPMYJIUPOBATH CBOU MPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHHMSI TIPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAlMel  pe3ylbTaTOB IMO3HABATENbHON  JCSTENHbHOCTH,
MOJy4YEHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHUKAMU IIPH BBITIOJTHEHUH
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTHYeCKOW pabOThl 1O WCCIECIOBAaHUIO CBOMCTB
M3YyYaeMbIX BEIIECTB, peaju3alui y4eOHOro MpoekTa W (HOPMYIHPOBATh BHIBOIBI IO
pe3ysbTaTaM TPOBEACHHBIX HCCICIOBAHUN TYTEM COTJIACOBAHUS TIO3MIMA B XOJE
00CcyXIeH!UsI 1 OOMEHa MHEHHUSMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYLIECTBJIATH  CBOIO  I103HABATEIbHYIO
JesITeNIbHOCTb, OIpeiessis e€ 1esid U 3aJ]a4l, KOHTPOJIUPOBATh U IO MEpe HEOOXOAUMOCTH
KOPPEKTUPOBaTh MpeajaraeMblii ajaroputM AEHCTBUIM MpPHU BHINOJHEHUM YYEOHBIX U
MCCJIEIOBATENbCKUX 3a/iayu, BeIOUpaTh Hambosee d(PGHEeKTUBHBIN CIOCOO HUX PEIICHUs C
y4ETOM MOTYYCHHSI HOBBIX 3HaHUH O BEIIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranuyeckasi XuMHUsh» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI O XMMHMYECKOW COCTAaBISIOIIECH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUPA, POJIU XUMHUHU B MO3HAHUM SIBJIICHUN MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIbTYPhI JMYHOCTH, €€ (DYHKIIMOHAIbHON IPAMOTHOCTH, HEOOXOAUMOM JIJIs
pellIeHus] MPAKTUYECKUX 3aa4 U IKOJIOTMUYECKH OOOCHOBAHHOTO OTHOULICHHSI K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHHWI, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolne
MOHATUS (XMMHYECKUN DJJIEMEHT, aTOM, JJEKTPOHHAas 000JI0YKa aToma, MOJEKYyJa,

16



BaJICHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (opmyia
(pa3BEpHYyTas U COKpaIiEHHas ), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YTIIEPOIHBIH
CKeJeT, (PyHKIMOHANIbHAS TpyIa, paauKail, U30MEpHsi, U30MEpbl, TOMOJIOTHYECKUHN pA/I,
TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOJ M a30TCOAEPXKAIIME COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi opraHudeckux BemecTB A. M. bytnepoBa, 3aK0OH COXpaHEHHs MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUU; MUPOBO33PEHYECKHE 3HAHNUS,
JeXallhie B OCHOBE NMOHMMAaHHUSl MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX SIBJICHHM,
dakTonornueckue CBEACHHS O CBOMCTBaX, COCTaBe, NOIYyYEeHUHM U Oe30macHOM
WCIIOJIb30BAaHUM BAXKHEWILIMX OPraHUYECKHUX BEIIECTB B OBITY W MNPaKTUYECKOH
NEATEIIbHOCTH YEJIOBEKA;

COPMUPOBAHHOCTh YMEHMHM  BBISIBISATH  XapaKTEpHbIE MpPHU3HAKU TOHATHUH,
yCTaHaBIMBaTh WX B3aWMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIME IOHATUSA IIPU
ONMCAHUM COCTaBa, CTPOCHHUSI M IIPEBPALICHUI OPIraHUYECKUX COCAMHEHU;

cOPMUPOBAHHOCTh YMEHMH HCHOJb30BaTh XUMHYECKYIO CHUMBOJIUKY  JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpall€HHOM) (opmy:rn
OpraHUYECKUX BEIIECTB M YPABHEHUN XMMHWYECKUX PEAKLMH, W3rOTaBIMBAaTH MOJEIU
MOJIEKYJI ~OPTaHMYECKHX BEIIECTB i1 WUIIOCTPAlMd HUX  XUMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHUS;

c()OPMUPOBAHHOCTh ~YMEHUH  yCTaHABIMBATh MNPUHAMJIECKHOCTh  U3YUEHHBIX
OpraHUYECKUX BEILECTB MO UX COCTaBY M CTPOCHUIO K OMpPEAENIEHHOMY KJacCy/rpymnmne
COeIMHEHH  (YIJIEBOAOPOABI,  KHUCIOPOA M  a30TCOJEpXKalllue  COEAUMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMsI), JaBaTh MM Ha3BaHUA 110 CHUCTEMATHUYECKOU
nomenkinatrype (IUPAC), a Ttaxke NpUBOAWTH TPUBUAILHBIE HA3BAaHUSA OTIEIBHBIX
OpraHUYECKUX BEIIECTB (ITWUJIEH, IPONWIEH, AalEeTUJIEH, 3TWICHIJMKOJb, TIHLEPHH,
deHon, QopMmanbaeruia, aneTalbJeru], MypaBbUHas KHUCJIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAsl KHUCIIOTA, IIII0K03a, (PYKTO3a, Kpaxmall, LeIi0103a,
TJIMIMH);

c(OPMUPOBAHHOCTh YMEHUS ONPEAENATh BUIbl XUMUUYECKON CBA3M B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTH YMEHHUSI IPUMEHSTD MOJIOKEHUS TEOPUH CTPOCHUSI OPTaHUYECKUX
BenecTB A. M. byTieposa st 00bsiICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPaHEHUsI MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh COCTAB, CTPOCHHE, (DU3UYECKUE U
XUMHUYECKUE CBOMCTBA TUMHUYHBIX MPEACTABUTENECH Pa3IUYHBIX KJIACCOB OPraHUYECKHX
BEIIIECTB (METaH, 3TaH, STWICH, TPONUJICH, alleTHIeH, OyTaaueH-1,3, metmiOyTaaueH-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TTTULEPUH, (DEHOI, alleTanbIeru1, MypaBbHHAS
U YKCyCHas KHCJOTBI, TJIIOKO3a, Kpaxmal, LEeJUI0I03a, aMUHOYKCYCHAas KHCIIOTa),
WJUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEKJIYy HUMH YPABHEHUSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN C UCTIOJIb30BAaHMUEM CTPYKTYPHBIX (OPMYI;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUHUKU YTIIEBOJAOPOTHOTO CHIPHS
(HeTb, IPUPOIHBII Ta3, yrojb), CHOCOOBI UX MEPEepPadOTKH U MPAKTUIECKOE MPUMEHEHHE
POJIYKTOB NEPEPaOOTKU;
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c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHUS MO XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA UITH MTPOTyKTa PEAKIIMK MO U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUH BJIAaJE€Th CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOAAX
HAay4YHOTO TMO3HAHUS, UCIOJb3YEMbIX B XUMHUU MPU U3YUECHUM BEIIECTB U XUMHUUYECKUX
ABJICHUN (HaONIOAEHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BAThH
CUCTEMHBIC XUMUYECKUE 3HAHUS JJISI MPUHATHUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOTIOAATH IIPaBUIIa MOJIb30BaHUS XUMUYECKOH MTOCYT0M
U 1abopaTopHBIM O0OpPYJOBaHMEM, a TaKXke MpaBuja oOOpalleHUs C BEIIeCTBaMHU B
COOTBETCTBUH C MHCTPYKIUHUSMH 10 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN TUIAHUPOBATH U BBIMIOJIHITH XUMUUECKUI DKCIIEPUMEHT
(npeBpallieHrs OpraHMYeCKUX BEUIECTB MPU HATPEBAHUHU, TIOJTyUYECHHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, KAYECTBEHHBIE PEAKIIMK OPTaHUYECKHUX BEIIECTB, JACHATYpaIusi OEIKOB MPU
HarpeBaHWM, I[BETHbIE peakiuu OEIKOB) B COOTBETCTBUU C TMPaBUIAMH TEXHUKHU
0e30macHOCTH TIpU OOpaIlleHWHd C BEHIECTBAMU M JIADOPATOPHBIM O0OPYIOBAaHUEM,
MPEACTABIATh PE3yJIbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (popMe 3alucH ypaBHEHUUN
COOTBETCTBYIOIINX peaKkuid U (POpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

cOOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAJIM3UPOBATh  XUMHUUYECKYIO
nH(popMaIuio, MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMAIINH,
WNHTepHeT U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUHN COOJI0/IaTh MpaBUJia HKOJIOTHYECKH LEIECO00Pa3HOTOo
MOBEJICHUS B OBITY U TPYJAOBOM JAEATEILHOCTU B IIEJISX COXPAHEHUSI CBOETO 370POBbS U
OKpY’)Karolel IPUPOJHON Cpeabl, OCO3HABATh OIACHOCTb BO3JACHCTBHUSI HA JKUBBIC
OpraHU3Mbl ONPEJECIEHHBIX OPraHUYECKUX BEIIECCTB, MOHMMAas cMbIci noka3zarens [1JIK,
MOSICHATh Ha TpPHUMEpPaxX CMOCOObl YMEHBIICHUS U TPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICIICTBUS HA OPraHW3M YEJIOBEKA;

JUTs1 OOYHArOIINXCS C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbS: YMEHHE IPUMEHSITh
3HaHMUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX W CIA0OBHUIAIIMX OOYUYarOIIMXCS: YMEHHE HCIIOIb30BaTh peabedHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHS Kypca «OOIIass U HEOpraHuyecKas: XUMUSD)
OTPAKAOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTABIISIIOUIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPA, POJIU XMMUU B MIO3HAHUU ABJICHUNA MPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPbI JMYHOCTH, €€ (PYHKIIMOHAIbHON IPAMOTHOCTH, HEOOXOAUMOM JIJIs
pellIeHus] MPAKTUYECKUX 3aa4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY
30POBBIO M IPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATraIoIne
MOHATUS (XUMUYECKHIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIeKTpOHHBIE OPOUTAII ATOMOB,
MOH, MOJIEKYJa, MOJb, MOJISIPHBII OOBEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTD,
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CTENEHb OKHUCJICHMS, XUMHUYECKas CBA3b (KOBAJCHTHAs, HWOHHAs, MeTaJUIM4ecKas,
BOJOPOJIHASA), KpHUCTaJUIMUecKasi pemi€Tka, TUIbl XUMHYECKMX peakIuil, pacTBop,
AJIEKTPOJIUTBL, HEJJICKTPOJIMUTHI, DJIEKTPOJUTUYECKAs JIUCCOLMALNS, OKHUCIIUTEIb,
BOCCTAaHOBUTEJb, CKOPOCTh XMMUYECKON pEaKInu, XUMUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUs 3JIEKTPOJUTUYECKOM AHMccouManuu, nepuoanyeckuii 3akoH /J[. WM.
MeHnneneeBa, 3aKOH COXPAaHEHHsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBPAILLCHUS
SHEPIrUU NPU XMMHYECKHX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKAN SI3bIK XWMHH,
MHPOBO33PEHUYECKUE 3HAHWs, JEeXalue B OCHOBE IIOHMMAaHWsA IPUYUHHOCTH U
CUCTEeMHOCTH XMMHUYECKUX SIBICHUH, ()aKTOJIOTMUECKHE CBEJICHUSI O CBOMCTBAX, COCTABE,
MOJIyYEeHUH U 0€30I1aCHOM HCIIOJIb30BAHUH BaXKHEHIIINX HEOPIaHUYECKUX BELIECTB B OBITY
U [IPAKTUYECKOU ESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHHUW BBISBIATH  XapaKTEpHbIE MpPHU3HAKU  IOHATHM,
yCTAaHABJIMBaTh MUX B3aWMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

cOpPMUPOBAHHOCTh YMEHMH  HUCHOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY  JJIst
coctaBiieHUs] (POpPMYJI BEILIECTB U YPAaBHEHUN XMMHUYECKHX PEAKIUI, CHCTEMAaTHYECKYIO
HoMmeHknarypy (IJUPAC) u TpuBnaibHble Ha3BaHUS OT/IEIbHBIX HEOPIrAaHUYECKUX BEUIECTB
(yrapsslii ra3, yriaekuciblii ra3, aMMHAK, Talli€Hasi U3BECTh, HEralIEHas U3BECTh, IUThEBas
coJla, TUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUW ONpPENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIUYHOIO COCTABAa, BUJ XUMHUYECKOU CBS3H
(koBayeHTHasi, MOHHAs, MeETaJUIMuecKas, BOJOPOJHAs) B COEIMHEHMSIX, THUI
KPUCTAJUIMYECKOW PEETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJIsSIpHAs, HOHHAs,
MeETaJUIMYEeCcKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHNUI;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh NPUHAJIEKHOCTh HEOPTaHUYECKUX
BEUIECTB II0 MX COCTaBy K OIpEAeNEHHOMY KJacCy/Tpylnme CoeIuHeHUH (TmpocThie
BELIECTBA — METAIbl M HEMETaJUIbl, OKCHIbl, OCHOBAHHUS, KHUCIOTHI, aM(oOTepHbIe
TUJPOKCHUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHMI PACKPBIBATh CMBICH Tepuoanyeckoro 3akona JI. M.
MenneneeBa M JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO QYHKINU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX dJeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI XUMHUYECKUX
anemeHToB J[. . MeneneeBa, HCIONb3Yys MOHITUS «S-, P-, d-3JIEKTPOHHBIE OpOUTAIIHY,
«QHEPreTUYECKUE YPOBHW», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUsI CBOICTB
XAMUYECKUX DJIEMEHTOB U MX COCIUHEHUU MO TepuojaM W rpynnaMm llepunoanueckou
CHCTEMBI XUMHYECKHUX dJIeMeHTOB J[. 1. Menpeneena;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JINYHBIX KJIACCOB, TOATBEPKAATH CYIIECTBOBAHKE
TEHETUYECKOW CBS3M MEXKIY HEOPraHMYECKMMHM BEIIECTBAMM C IIOMOILIBIO YPABHEHHMU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLINM;

cOPMUPOBAHHOCTh YMEHHS KJIacCU(UIUPOBATh XMMHYECKHE PpPEaKIUU IO
Pa3IMYHBIM PU3HAKAM (YHCITy U COCTaBY pEarupyrollrux BEIIeCTB, TEIIOBOMY 3hdeKTy
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peaKIuu, U3MEHEHUIO CTENICHEW OKMCIICHHS DJIEMEHTOB, 00OPATUMOCTH PEaKIIUU, YIaCTHIO
KaTaJIn3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUN COCTABIIATh YPAaBHEHUS PEAKIUN pa3INMYHBIX THUIIOB,
TIOJTHBIC U COKPAIIEHHBIC YPaBHCHHS pEaKIiii HOHHOTO 0OMEeHa, YUUTHIBAsI YCIIOBUS, TIPH
KOTOPBIX 3TU PEAKIIUH UIYT /10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIIUU, TIOATBEPIKIAIOIINE KaueCTBEHHBIN
COCTaB Pa3IMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUICCKUX BEIICCTB,;

c(hOpMHPOBAHHOCTH YMEHUU PacKpbIBaTh CYLIHOCTH OKHUCJIUTEIIEHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABIEHHUS SJEKTPOHHOIO OajaHca ATUX
peaKkiuu;

c(OPMUPOBAHHOCTh YMEHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peakuuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHUS B
3aBHCHMOCTH OT BHEIIHEro Bo3aencTBus (npuHiun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaThb XMMHUECKHUE MPOIECCHI, JIEKAIIUE B
OCHOBE IPOMBIIUICHHOTO IIOJYYEHUs CEpPHOWM KHCIOTBI, aMMHaKa, a TakKke
c(OPMHUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHIMIIAX U 3KOJOTUYECKUX
npo0aemMax XMMHUYECKOTO MPOU3BOCTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCIEHUS C HMCIOIb30BAHMEM MOHITHS
«MaccoBasi 10Ji1 BEIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUW T'a30B MPU XUMUYECKUX
peaklMsIX, Macchl BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKLMU BEIIECTB, TEIUIOBOro 3¢ dexra
pEeaKlMi Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIHUH;

c(hOpMHUPOBAHHOCTH YMEHUI COOIIOAATH ITPaBUJia MOJIb30BAHUS XUMUYECKOH MTOCY 10H
U J1abopaTopHBIM O0OPYJOBaHMEM, a TaKXKe IMpaBuia OOpallleHHs C BEHIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHSAMH IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBINOIHITh XUMUUYECKUN SKCIEPUMEHT
(pasnokeHue mepokcuja BoAOpOoJa B MPUCYTCTBUU KAaTaau3aTopa, ONpEACSIEHUE CPe/bl
pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBHOIO HMHIUKATOPA, BIMSHUE Pa3IUYHBIX
(aKTOpPOB HA CKOPOCTh XUMHUUYECKOW PEAKIIMH, PEAKIIMK HOHHOT'O 0OMEHa, KaueCTBEHHbIE
peakuuu Ha cyibgar-, KapOoOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4 no TeMaMm «Metamisl» u «HeMeramib») B COOTBETCTBUU C
MpaBujaMu TEXHUKU O€30MacHOCTH MpU OOpaIllEeHUH C BELIECTBAMHU MU JIAOOPATOPHBIM
000Opy0BaHUEM, MPEJCTABIATh PE3YJIbTaThl XUMHUYECKOTO 3KCIepuMeHTa B (opme
3aMKiCH ypaBHEHUI COOTBETCTBYIOIIMX pEaKIUi U (POPMYIHPOBATH BHIBOJIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

chOPMUPOBAHHOCTh ~ YMEHMM  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHpOpMaLIMIO, TMOJIy4aeMyl0 U3  pa3HbIX HCTOYHHKOB (CpEeICTBa  MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTrux);

c(OpPMUPOBAHHOCTh YMEHUH COOMIONATh MpaBHiIa SKOJOTHMYECKU IEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM AESITEILHOCTU B LEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karollled MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA >KUBbBIC
OpraHu3Mbl ONpPEAEIEHHBIX BEIIECTB, MOHMMas cMbIci nokazatens [1JIK, mosicHare Ha
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ImpuMepax CITOCOOBI YMCHBIICHHA W NPCAOTBpAIlICHUA HUX BPCIHOTO BOB,Z[CﬁCTBHH Ha

OpraHu3M 4YCJIOBCKA,
JJIA o6yqa}011mxc;1 C OIrpaHNU4YCHHBIMH BO3MOKHOCTAMU 340POBbA: YMCHUC IIPUMCHATDH

3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUI;
JUI CJENBIX M cHaboBUAALIMX OOYy4aroIIMXCs: YMEHHE HCIOJb30BaTh pelbe(HO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 6 1
M. bytieposa
Hroro no pazneny 6
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbIe yIiIeBOOOPOABI — AJIKAHBI 4 1
99 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 1 1
' AJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 5 1
94 [IpupoaHbIe HCTOYHUKH YITIEBOAOPOJOB U 3 1
' uXx rnepepabdoTka
Hroro no pazneny 26
Paznen 3. Kuciopoacoaepskamue oprannieckie coeJuHeHU st
3.1 Cnuptsl. @enon 6 1
Anpneruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTHARL Bap 14 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 6 1
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Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

26

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 6
Hroro mo pazaeny 6
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

[IpenMeTt oprannyeckoil XumMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHHs OpraHUYECKUX

coenuHenuit A. M. Bytneposa, e€
OCHOBHBIE ITOJI0XKEHUS

[IpencraBnenue o knaccudpukanum
oprannveckux Bemiects. Homenkmarypa
(cucremarnyeckas) ¥ TPUBHAILHBIC
Ha3BaHUs OPraHMYECKUX BEILECTB

KonTponsHnas pabora Nel no teme
«TeopeTnueckne OCHOBBI OPraHUYECKON
XUMMMN»

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpoCTENIINE
MPEACTaBUTENM AJTKAHOB

[TpaxkTrueckas pabota Nel o Teme:
«OnpeneneHne cocTaBa OPraHMYECKUX
coeMHEeHUI. I3roTOBIEHHE MOJIEKY T
aJIKAaHOBY

AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA
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OTuUJEeH U IPONUIEH — IpOocTeiIne

> IPEJCTaBUTEIIN AJIKEHOB
10 [IpaxTuueckas padora Ne 2. «Ilomyuenue
' ATUJIEHA U U3YyUEHHUE €TO CBOICTB

11. AJKazneHbl:cOCTaB U CTPOEHUE, CBOMCTBA
Ankanuensl. byranuen-1,3 u

12. metunoytanuen-1,3. [lomyuenue
CHUHTETHUYECKOT0 KaydyKa 1 pe3uHbl

13 AJKHHBI: COCTaB U 0COOEHHOCTH

' CTPOEHUS, TOMOJIOTMYECKHUM Psia.
1 AneTuneH — npocTenimmii
' IPEJCTaBUTEIb AIKUHOB
15. H3omepus HenpeaenbHbIX YIIeBOAOPOI0B
16 Bbruncrnenus no ypaBHEHUIO XUMUYECKOM
' peakuuu

17 ApeHbl: 6eH301 U TOIY0J. TOKCHYHOCTh
apeHoB

18 [IpakTuueckas pa6ora Ne3 mo teme:
«ApomaTuyecKkue yrieBoJ0pOIbh»

19 I'eneTnyeckas CBSI3b yIIEBOIOPOAOB,
NPUHAAISKAINX K pa3IMYHBIM KJ1accam
[TprposHbIE HCTOYHHUKH YIJIEBOAOPOOB:

20. NPUPOHBII ra3 U MOMyTHbIE HEPTIHBIE
rassl, He(pTh ¥ POJYKTHI €€ nepepaboTKu

1. KonTponbnas padotaNe 2 o teme:

«YTIeBOAOPOABD)
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EnuHCTBO XMMUYECKOW OpraHu3aluuu

22 HUBBIX OPIaHU3MOB Ha 3eMJIe
23 [IpenenbHbie 0OTHOATOMHBIE CITUPTHI:
' METaHOJ U 3TaHoJ. BoropoaHas cBa3b
24 MHoroaToMHbI€ CIIUPTHI: TUIEHIIIUKOJIb
' ¥l TJIMIEPUH
25 @DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3UYEeCKHe
U XMMHYECKHE CBOMCTBA, MPUMEHEHUE
26, [IpakTuueckast pabora Ne4 o reme
«CBoiicTBa CIIUPUTOBY»
27, AJbieTUIbl: CTPOEHUE, CBOMCTBA,
HOJy4YeHHE U IPUMEHEHHE
28 Anprerunst: GopMaTbIeTHI U
' aneTanbaeru. AIEToH
29, OHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAast
30 [Tpaktuyeckas pabora Ne 5. «CBoiicTBa
' pacTBOpa YKCyCHOM KHCIOTBD»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
31. NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT
32 MBpI1a Kak cOJIM BBICIIMX KapOOHOBBIX
' KHCJIOT, UX MOIoIIee JieiicTBre
Crnoxuble 3(hUpbl KaK TPOU3BOTHBIE
33. KapOOHOBBIX KUCIIOT. ' HAPOTIN3 CIIOKHBIX

3pHpoB
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JKupsl: Tunponns, NpUuMeHEeHHUE,

34 Ouosoruueckas poiib KUpPOB

35. YrieBoabl: cocTaB, KiIacCUpUKaIIU.

36 Baxneriuye npencraBuTeNu yriieBoI0B:

' [II0K03a, PpyKTO3a, caxapo3a

37 Kpaxman u nemnrono3a Kak npupoIHbIe
MOJIMMEPHI
Kontponbnas pabota Ne3 o teme:

38. «Kucnopozacoaep:xamue opraHn4ecKue
COEJIMHEHUS»

39. AMMHBI: METHJIAMUH U aHUJIMH
AMHHOKHCIIOTHI KaK aM(pOTEepHBIS

40. OpraHUYECKUE COEIUHEHU, UX
OHOJOTrNYECKOE 3HAYCHHE.

41. Tlentuast

42, benku xkak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS
KonTpoabnas pabora Ne4 no teme:

43. «A30Tcoaepxallue OpraHuyecKue
COEJIMHEHUS»

44 OCHOBHBIE OHATUS XUMHUH

' BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN

[IpakTuueckas pabora Ne6 ro teme:

45. «3HaKOMCTBO ¢ 0Opa3LamMH IacTMace,

BOJIOKOH U Kay4YYKOB»
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OCHOBHBIC METOJBI CUHTEC3a

46. BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTMaccel, KayqykH, BOJIOKHA
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
0 rpynnam 1 nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUbI; MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE
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Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMH4eCKUX peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALM.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOpPraHUYECKUX BEILECTB

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Tepunonnueckoi cucTeMe XUMHUYIECKUX
anemenToB 1. . Menaeneesa u
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0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
¢du3nveckre CBOMCTBA METAIIIIOB

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN
PAI HAaIIPSKEHUN METaJIOB
XHUMHYeCcKHe CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

19

20

21

XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckast pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metaip»"

Hemeranbl, UX MOJIOKEHUE B
[Tepuoanueckoit cucreMe XUMHYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTayuIoB (Ha IpuMepe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX CO€IUHEHUN

23

24

XuMHUecKue cBOICTBa a30Ta, pocodpa u
UX CO€IUHEHUN

XHUMHUUYECKUE CBOMCTBA yIIepoJa, KpEMHUS
U UX COSIUHEHUN
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25

[IprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCIMHEHUN

26

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTamneny. BerauciaeHus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

28

ITpaktuueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"Hemeranmisi"»

KoHTposbHas pabota 1mo Temam
«Metanney u «Hemeramisn)

29

Heopranuueckue u opranmueckue
kucinoTsl. Heopranunueckue u
OpraHNYeCKHe OCHOBAHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAMHEeHus. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

POJ'II) XUMHHU B O6€CHC‘ICHI/II/I
9KOJIOTHYECKOH, SHEPreTHICCKON U
MUIIEBON O€30MacHOCTH, Pa3BUTHHI
MCIOUIIUHBI

32

33

[IpencraBnenus 00 0OMKX HAYYHBIX
MPUHIAITAX POMBIIUIEHHOTO TIOTYYEeHUS
BaXKHEUIIINX BEIIECTB

Yenosek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBSA3ATEJIBHBIE YYEBHBIE
MATEPUAJIBI IJ151 YYEHUKA
 Xumus, 10 xmacc/ Tabpuensa O.C., OOmecTBo ¢ OrpaHUYEHHOU
OTBeTCTBEHHOCTBIO «JIPODA»; AxkmumonepHoe ob6mectBo «l3maTenscTBO

«IIpocsemenue»
 Xwumms, 11 xmace/ Tabpuemssa O.C., OOmecTBo ¢ OrpaHHYCHHOMN
OTBETCTBEHHOCTBIO «JIPODA»; AxkmumonepHoe ob6mectBo «l3maTenscTBO

«HpOCBGHIeHI/IC»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

° Terpaab 1 oueHKH KavecTBa 3HaHWil. ABTopbl: ['aGpuensn O.C.,
Kynmosa A.B. M.: 2014. - 112 c.

o Tecret mo xumum. 10 kiace: k yueonuky O.C. TD'aOGpuessina.
ABtop: Ps6oB M.A. WsmarenbctBO: Ox3zamen. 2012 r. 128 c1p.
KonTposbHbIe 1 IpoBepoYHbIe padoThl. ba3oBblil YpOBEeHb.

o Astop: I'abpuensa O.C. M.: 2015, - 256 c.

o HacrosabHas kuura yyuresas xumuu. 10-11 kaace.

o Astopsl: ['abpuensan O.C., OctpoymoB M.I'. M.: uzn-so "bauk u Ko",
2021. - 536¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://chem-ege.sdamgqia.ru/

https://foxford.ru/wiki/himiya/ovr-v-organicheskoy-himii

https://infourok.ru/user/bondareva-svetlana-nikolaevnal?2
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