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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUK Ha YpOBHE CpeHEro oOuiero oopasoBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS (denepaibHOW 00pa3oBaTEIbHON
nporpaMmbl  cpeaHero ooOmero obOpaszoBanuss (POII COOQO), npencraBiIeHHBIX B
denepaabHOM TOCYZapCTBEHHOM oOpaszoBatenbHOM cTamapte COO, ¢ yuérom
Konnenmuu mpenomaBanusi y4eOHOTOo TpeaMeTa «XUMHS» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit ®eneparuu, peaau3yroUMX OCHOBHBIE 0O0pa3oBaTEIbHBIC
IPOrpaMMbl, U OCHOBHBIX MON0XkeHUH «CTpaTernu pa3BuTHUsl BocnuTanusg B Poccuiickoi
®deneparuu Ha niepuoy A0 2025 roga» (Pacnopspkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY MOJXO0/J0B K pa3pa0OTKe MporpamMMbl MO XMUMHHU, K OMPEACICHUIO OOIIeH
cTparerud OOyYeHHs, BOCIUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4eOHOTO
npeamerta «Xumusi» aig 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM KOHIICTITYaJIbHBIC
nosioxkenust ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COAEpKaHUs, pe3yJbTaTOB
00yueHus U TpeOOBaHUH K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB.

XUMHUECKOEe 00pa3oBaHUE, MOJYy4a€MOE BBITYCKHHUKAMU 00I1€00pa30oBaTeNbHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 0O0pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPIIAIONIMM ATallOM peajiu3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE
KJIFOUEBBIX I[EHHOCTEU, MPUCYIIUX IEJIOCTHOM CUCTEME XMMHUYECKOr0 00pa3oBaHUs. DTH
IIEHHOCTH KacaloTCsl TO3HAHMUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUSI MHUPOBO33PEHUS U
o0111e# KyIbTYphI UETIOBEKA, & TAKXKE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3I0POBBIO U MPUPOHOM cpefie. PeanuzyeTcs xumudeckoe oOpa3oBaHue 00ydaroIuxcs Ha
YpOBHE cpeaHero oOiiero 00pa3oBaHUsl CpPEACTBAMH y4eOHOro mpeamera «XuMus,
COJICp’)KaHUE U TIOCTPOCHHE KOTOPOTO OINpeJeSieHbl B MPOTpaMMe MO XUMHUHU C y4ETOM
crien(pUKU HAyKW XUMUU, €€ 3HAUCHUS B MMO3HAHUU MPUPOBl U B MATEPUAITHHOMN >KU3HU
oOmiecTBa, a Takke C yd4€ToM OOmMUX IeJell W MPUHIUMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero oOpasoBanus B Poccuiickoit
denepaunm.

XUMHUS KaKk DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HWrpaeT ocoOyl poJib B
COBPEMEHHOM LMBWJIM3ALMK, B CO3/JaHWU HOBOW 0a3pl MaTepHalbHOU KyJIbTypbl. OHa
BHOCHUT CBOU BKJIaJ]] B (POPMHUPOBAHNE PAIIMOHATLHOTO HAYYHOTO MBIILICHHUS, B CO3JJaHUE
IIEJIOCTHOTO TPEJCTaBICHUSI 00 OKPYXalolleM MHpPE Kak O €IUHCTBE NPHUPOABl U
yeJoBeKa, KoTopoe (opMuUpyeTcs B XMMHUUW Ha OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO
COCTaBa OKPY:KAIOIIEr0 MUpPa, OCO3HAHUSI B3aUMOCBSI3U MEXKIYy CTPOCHHMEM BEIIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMHU OOJIACTSIMU TPUMEHEHUSI.

TecHO B3aWMOJIEUCTBYSI C JAPYIrMMU €CTECTBEHHBIMU HAayKaMHu, XHUMHS CTalia
HEOTHEMJIEMON YaCThbI0 MUPOBON KYJIbTYPhI, HEOOXOAMMBIM YCIOBHEM YCIIEUIHOTO TPYAa
U JKU3HU Kakaoro wieHa obuiectBa. CoBpeMeHHasi XMMHUs Kak Hayka co3uaTesbHasl, KaK
HayKa BBICOKMX TEXHOJIOTHI HalpaBiieHa HA pelieHue rI00aibHbIX MPo0IeM yCTOMYMBOTO



Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JSHEPIETUYECKOM, IHUIIEBOM, JKOJOTHUYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cootBeTcTBUU ¢ 00mMKMH TIETISIMU M IPUHITATIAMHA CPEIHETO 001Iero 00pa3oBaHUs
comepxanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIil ypOBEHb H3YyUEHHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYJbTYPHYIO IMOJTOTOBKY OOYYarOIIMXCH,
HEOOXOJAMMYIO WM [IJI1 BBIPAOOTKH MHPOBO33PEHUYECCKUX OPHUEHTHPOB, YCIICIITHOTO
BKJIFOUCHHS B JKU3HB COIIMYMA, TIPOJOJDKEHUST 00pa30BaHMs B Pa3IMYHBIX OOJIACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiomuMHy npeamMeTa « XUMUs» SBISIIOTC 0a30Bble Kypchl — « OpraHudeckas
xumus» U «OOIas U HeopraHuyeckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHUH MO HEOPTaHUYECKON XUMUHU
(c BKJIIOYEHHEM 3HAaHUU M3 OOLIEH XUMHUHU) U OPraHUYEcKOdM Xumuu. PopMHUpOBaHUE
JAHHOM CHUCTeMbl 3HAHUM TPU H3IYYCHUH TMpeAMeTa OOeCleYyuBaeT BO3MOXKHOCTb
PacCMOTpPEHUsI BCETO0 MHOT0oOpa3vs BEIECTB Ha OCHOBE OOIIMUX TMOHSTHM, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranmdeckas xumusi» u «OOmas u
HEOpTraHW4YecKasi XuMus» cpopMupoBaHa B MPOrpaMme MO0 XUMMHUU Ha OCHOBE CUCTEMHOIO
MO/IX0/1a K U3YYCHHUIO Y4EOHOro MaTtepuaia u o0yclIOBJIeHAa HCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHsAX. Tak, B Kypce
OpPraHMYeCKON XHWMHM BEIIECTBA PAcCCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpHUHU
CTPOCHUSI OPTraHMYECKUX COCAMHEHWM, a TaKXe Ha YpPOBHE CTEPECOXUMHUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUNA O CTpOoeHUM BellecTB. CBeleHUs: 00 M3ydaeMbIX B Kypce
BEI[ECTBAX JIAIOTCS B PAa3BUTUU — OT YIJVIEBOJOPOJOB JIO CIIOKHBIX OHOJOTHYECKU
AKTUBHBIX COCAMHEHUMUA. B Kypce OpraHn4eckol XUMHUHM MOJYYalT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOrO o00IIero oOpa3oBaHUsSI T€pBOHAYAILHBIE
NpEACTaBICHUSI O XUMHUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

[Tox HOBBIM yTJIOM 3pEHHS B IpEeIMETe « XUMUsD» 0a30BOTO YPOBHS paccMaTpUBaeTCs
U3YYCHHBIM HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS TEOPETHUECKHM MaTepHual U
(haKTOJIOTUYECKHE CBEICHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
kypce «OOmass u HeopraHuyeckas XUMHUs» OOydYaroIIUMCS  MPEIOCTaBIACTCS
BO3MOXKHOCTh OCO3HATh 3HA4YCHHE TMEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUUECKHX U
METO/IOJIOTUIECKUX TO3UIMH, TITy0Ke MOHSATh UCTOPUUECKOE M3MEHEHUE (YHKIIUNA dTOTO
3aKO0Ha — OT 0000IaroIIEel 10 OOBSICHSIONIEH U MPOrHO3UPYIOLIEH.

Envnas cucrtema 3HaHMM O BAXKHEHIIMX BEIIECTBAX, HUX COCTABE, CTPOECHUH,
CBOMCTBAX M MPUMEHEHHHM, a TaKXKe€ O XHUMHYECKUX PEaKIUsAX, HMX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUsl JomnoJiHsgeTcss B Kypcax 10 m 11 kiaccoB aieMeHTaMu
COJIEp’KaHUS, UMEIOIUMH KYJIbTYPOJIOTUYECKUI U TMPUKIAJAHOW XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUU C JIPYTUMU HayKaMH, PacKpbIBAIOT €€
poJib B TO3HABaTEIbHOW M MPAKTUYECKOW JIESITEIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT



BOCIIUTAHUIO YBXKEHHUS K MPOLECCY TBOPUYECTBA B OOJACTH TEOPUM M MPAKTUUECKUX
MPWIOKEHUN XWUMHUH, TIOMOTAlOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMMBIX MpOOJEeMax, CBA3AHHBIX C XHUMHEH, KPUTUUYECKHU OCMBICIUBATH
uH(MOPMAIUIO U IPUMEHSTH €€ VISl MOMOJIHEHHS 3HAHUM, PElICHUsI UHTEJUIEKTYaIbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIEIOBATEIbCKUX 3a7ady. B 1enoM conepkaHue y4eOHOTo
npeaMeTa «XUMHUs» JaHHOTO YPOBHS W3YYCHHS OPHUEHTHPOBAHO Ha (OPMHUpPOBAHUEC Yy
00yJaronumxcsi MUPOBO33PEHUYECKON OCHOBHI I MIOHUMaHUs PUIOCO(CKUX HIIEH, TaKUX
KaK: MaTepUalibHOE  E€JUHCTBO  HEOPraHMYECKOI0 W OPraHuyYecKoro  Mupa,
00yCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHUEM, IT03HABAEMOCTb
OPUPOAHBIX SIBICHUN MyTEM SKCIEPUMEHTa M pPEUICHUS MPOTUBOPEUUM MEXKTYy HOBBIMU
dbakTaMl ¥ TEOPETUYECKUMH TPEINOChUTKAMH, OCO3HAHHWE POJM XHMHH B PEIICHUH
HKOJIOTUUECKUX MPOOJIEM, a Takke MpoOsieM COEPEeKEHUS PHEPreTUUECKUX PEeCypCoB,
CBIPbSI, CO3/TaHUS HOBBIX TEXHOJIOTHM U MaT€pPUaIOB.

B mnane pemieHus 3ajad BOCHUTAHUS, Pa3BUTHS U COLMAIIA3AIMN OOYYaIOIIUXCS
MPUHATHIE TPOTPAMMON M0 XUMUHU MOAXO/bI K OMPEACIICHUIO COACPKAHUS U TTOCTPOCHHUS
npeaMera MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUM,
UMEIOIMX 0a30BO€ 3HAYCHUE NI PA3IUUYHBIX BUJIOB ACATEIBHOCTU: PEHICHUS MPOOJeM,
MOKCKA, aHajdu3a U 00paboTKM MHOOPMAIMU, HEOOXOIUMBIX JIJIi MIPUOOPETEHUS OIbITa
MPAKTUUYECKOM M HUCCIEI0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B
MO3HAHUW XUMUH.

B npakTuke npenojaBaHus XMMHUHU KaK Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus,
TaK U Ha ypOBHE CpeHero oOIIero oOpa3oBaHUs, MPU ONPEIEICHUU COJIepIKATEITLHON
XapaKTEPUCTHUKH 1eJIe N3ydeHHs TIpeIMeTa HallpaBJIeHUEM MIEPBOCTEIICHHONW 3HAYUMOCTH
TPaJAMIIMOHHO TpU3HAETCA (POPMUPOBAHUE OCHOB XHMHUYECKOM HAyKHM Kak o00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MTPAKTUUECKON JEATEILHOCTH YEJIOBEKa U KaK OJIHOTO U3
KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. C METOIMYECKOM TOYKH 3PEHUs] TAKOW MOAXOJ K
ONPEICIICHUIO LIeJIEH N3YUEHHUS TIPEAMETA SIBJISIETCS BIIOJHE ONPABJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3YUYCHUS TIpeaMeTa « XUMUSD)
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

e (opMHupoBaHHE CHUCTEMBl XMMHUYCCKHX 3HAHWHM KaK Ba)KHEHIIECH COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKAT KIFOUEBBIC
NOHATUSI, HYHIAMEHTAJIbHBIC 3aKOHBI U TECOPUM XMMHUHU, OCBOCHHE S3bIKa HAYKH,
YCBOEHHE U MOHUMAHHUE CYIIHOCTH JOCTYIMHBIX 00O0OIIEHUIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHHE ¢ UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHWE U pPa3BUTHE TMPEJACTABICHUN O HAYYHBIX METOJaX TO3HAHUS
BCIIECTB U XUMHUYECKHX PEaKIUid, HEOOXOAMUMBIX JUIsl TPUOOPETCHUS] YMEHUI
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUUYECKUX SBJICHUM, UMEIOIIUX MECTO B
NPUPOJE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;



e Da3BUTUE YMEHMH M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XMMHMYECKOTO 3KCIIEpUMEHTA, COOIOJCHHEM MpaBUi 0€30MacHOro
oOparieHus ¢ BEIecTBaMu.

Hapsiny ¢ »TuM, coaepkarenpHash XapakKTepUCTHKa Ielled W 3aJad H3y4yeHUs
npeaMera B IporpaMMe IO XMMHUU YTOYHEHAa U CKOPPEKTHpPOBaHa B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMH B CHCTEME cpeaHero obmiero oOpa3oBanus. CerogHsi B
NPENoAaBaHUM XUMHUM B OOJbIICH CTENEeHH OTAAETCA MNPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep>KaHusi OOy4YeHUs, OPHUEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHKA
o011e00pa3oBaTeIbHOM  OpraHM3alliM, BJIAQJCIOIIEr0 HE  HaboOpoM  3HAHMM, a
(YHKIIMOHAJIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMU aKTUBHOTO TIOJYyUYEHUS
3HAaHUW U IPUMEHEHHS UX B peajbHOU KU3HU JIJISl PEeUICHHS] MPAKTUIECKUX 3a/1a4.

B cBsa3u ¢ sTUM mpH H3ydeHUHW mpenMera «XUMHsS» TOMHHHUPYIOIIEe 3HaueHUE
IpUOOPETAIOT TaKUE 1NN U 331a4H, KakK:

ananrtanus oOydarlolUXcsl K YCJIOBUSM JMHAMHUYHO pa3BUBAIOIIETOCS MMpa,
(OopMHUpPOBAaHNE WHTEIJIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY TMPHUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHUEM;

(dopMUpOBaHUE Yy OOYYArOIIMXCS KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOLINX YHUBEPCAJIBbHOE 3HAUCHHUE ISl PA3NUYHBIX BUJOB JACSITEIBHOCTU: PELICHMS
npo0sem, IOMCKa, aHaIu3a U 00paboTKH UH(POPMALIMK, HEOOXOIUMBIX JIJIsl MPUOOpETEHUs
OTIBITa ACSITENLHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MIO3HAHWU XUMUH, a TAKKE IS
OIICHKH C TIO3UIMN JKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpEAY;

pa3BUTHE TIO3HABATEJIbHBIX HWHTEPECOB, MHTEJUIEKTYalIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN O0ydYarIMXCA: CIOCOOHOCTH CaMOCTOSITENIbBHO MNPUOOpETaTh HOBBIE
3HAHUS 1O XUMHUU B COOTBETCTBHHM C >XH3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl IOMCKA U aHallu3a Y4eOHON U Hay4YHO-
HOMYJISIPHON HH(POPMALIMK XUMHUECKOTO COJEPKaHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOUATHUBHOIO U JIOTMYECKOIO
MBIIUICHNSI, HaOTI0JaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TpU TUIAHUPOBAHWW H TIPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHUE Y OOydaroluxcsi YO KIEHHOCTH B TYMaHUCTUYECKON HampaBIeHHOCTH
XUMUHU, €€ BaXHOW POJIM B PEHICHHH TJIOOAIBHBIX MPOOJIEM PalMOHAIBHOIO
PUPOJIOTIONH30BAHUS, TIOMOJHEHUS JHEPreTHYECKHX PECypcoB U COXpaHCHHs
IPUPOTHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K TPUPOJIE
U CBOEMY 3/I0POBbIO, @ TaKXKe MPUOOPETEHUS ONbITA UCIOIB30BAHUS MOTYYSHHBIX 3HAHUN
JUIS TPUHATHAS TPAMOTHBIX pEHICHWH B CHUTyallMsX, CBS3aHHBIX C XHUMHUYECKUMHU
SIBJICHUSIMU.



B yuyeOGHOM maHe cpemHero oOiero oOpa3oBaHUsI MpeaMeT «XUMHUsS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaMETHOM 00macTu « ECTeCTBEeHHO-HAyUHBIE TIPEIMETHI.

OO1iee 4YuCIO YacoB, OTBEAEHHBIX I M3YYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBaHus, coctaiseT 68 dacos: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
opraHudeckux BemecTtB. ['omonorusa, wu3zoMepus. XHUMHYECKass CBSA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENEN KIaCCOB OPraHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHUss M TOPEHMs), HAaXOXKACHHE B IMPHUPOAE, IOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHUsS U HUTPOBAHUS), NTOIYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YTria€BOAOPOAOB. [IpupoaHblii ra3 W IONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOTHI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTIIUKOJIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nyeckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIIEHHWS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIHsl 3Tepu(pUKaluu), TOJIyIeHHE U TPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonorunyeckas
POJIb KUPOB.



VYrneBonmpl:  cocTaB, KjacCUUKAUs ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmaya (TUAPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIHMPTOB, KAa4EeCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIHPTOB (OKMCIIECHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHHUE MPAKTUIECKON pabOTHI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeanHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE 1 ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIus OEIKOB Mpu
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanns MeXNpeIMETHBIX CBA3EH MPU U3YYEHNH OPTAHUYECKOW XVMUU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAyUHbIE NIOHSTHS: SIBJICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U cinadblie aneKkTpoanThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMeEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TajOreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», O0Opa3lOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, PHEPreTUUeCKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTE€pPUANIOB: BAXKHEHIINE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3[0pOBBE YEJIOBEKA: MPAaBWJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBOM XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHATUM, SBIISIOUIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, IHEPTHs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUW JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOCHUS NpeaAMeTa «XHUMHS» OTPAKAOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XMMUUYECKUMU SIBJICHUSAMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiIeHusT 00 OKpPYKAroIeM MHUpPE Kak O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA W BAXXHOW POJMU B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOW KHU3HU KaKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS1 aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MUPA U
MIPOUCXOMSIINX B HEM M3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHHUIO M UCCIIEI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B paszinyHbIX cdepax npodeccruoHaIbHON
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHayYHbIE MOHATHSA, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccliejoBaHue, HaOI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh UX B3aUMOCBS3b,



WCITOJIh30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEeIIbBHOCTH, TMPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW [T BBIMOJHEHUS YYEOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro mpoekTa u (popMyIrpoBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHMHM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOpPMHPOBAHHOCTh  TMPEACTABICHUM O XHMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



npupoabl, B  (HOPMHUPOBAHUM MBIIUICHUS H  KYJbTYphl JIUYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS MNPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dbopMynl  OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbBHBIX OPraHUYECKUX BEUIECTB (ITWIIEH, MPONWJIEH, AaleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENEsATh BHJbI XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATaHOJ, STUJICHTJIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBINOJIHATH XUMHUYECKUM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPaHEHHUSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUTNUECKas, BOJIOPOJIHAS ), KpUCTAJTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOU AMCCOLMAlMH, Nepuoanueckud 3akoH [. M. Menpgeneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHbIe Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoandeckoil cHUCTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
110 nepuoaaM u rpynnam llepuoanueckon cucrembl XUuMHYECKUX d1eMeHTOB [l. 1.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIHH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHUI MNPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATETLHOCTH B IIEJISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
NIPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIOBEKa,;

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cuctemMy oOo3HadueHui JI. Bpaiins nmis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uugposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://m.edsoo.ru/7f41837c
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTIeBOJOPOIbI — AJTKAHbI 2 https://m.edso0.ru/7f41837c
H :
2.2 CHPSACILHRIC YHICBONOPO/IR- SIIKCHEL 6 1 https://m.edso0.ru/7f41837c
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://m.edsoo.ru/7f41837c
I1
24 PHPOIHRIC HCTOTHIRH YHICBOROPOIOS M 3 1 https://m.edsoo.ru/7f41837c
uX nepepadoTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3 https://m.edsoo.ru/7f41837c
A . Kap6 .
3.2 JIHICTIIEL. RAPOOHOBHE KHCIOTEL 7 1 https://m.edso0.ru/7f41837c
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1 https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

13

4.1 ‘ AmuHbl. AMUHOKHUCIIOTHI. benku 3 ‘ https://m.edsoo.ru/7f41837c
Wroro no pazueny 3
Pa3zgeua S. BoicokoMoJieKyJ/IsIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2 ‘ https://m.edsoo.ru/7f41837c
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBarte/ibHbIC
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoandeckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3 https://m.edsoo.ru/7f41837c
sneMenToB [. 1. MenneneeBa
.M
1.2 Crpoenne pemectsa. Muoroodpasue 4 https://m.edsoo.ru/7f41837c
BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 13 https://m.edsoo.ru/7f41837c
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTtaisl 6 1 https://m.edso00.ru/7f41837c
2.2 Hemerannsl 9 1 https://m.edsoo.ru/7f41837c
2.3 CBA3b HEOPAHHHECKIX 1 OPraHiHeCkiX 2 https://m.edsoo.ru/7f41837c
BEII[ECTB
Hroro no paszneny 17 https://m.edsoo.ru/7f41837c
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 https://m.edso0.ru/7f41837c
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
IIpeameT opraHnyeckoil XUMHUH, €é
p p ’ 1 https://myschool.edu.ru/
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. bytiepoBa, €€ OCHOBHBbIE 1 https://myschool.edu.ru/
MOJI0KEHUSI
[IpencraBnenue o knaccudpukanum
opraHnyeckux BenlecTs. Homenkiarypa
P P 1 https://myschool.edu.ru/
(cucreMaTH4ecKasi) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
AJKaHBI: COCTaB U CTPOEHHE
. P ’ 1 https://myschool.edu.ru
TOMOJIOTUYECKHH Pl
MertaH u 3TaH — IIpOCTEUIIIE
p 1 https://myschool.edu.ru
MIPEICTABUTENH AJTKAHOB
AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1 https://myschool.edu.ru
OTHIEH U NPOHWIECH — IIPOCTEHIINE
P p 1 https://myschool.edu.ru
MIPEICTABUTENH AJIKCHOB
IIpaxtrueckas padora Ne 1. «[Tomyuenue
P P . y 1 1 https://myschool.edu.ru
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
metunoyraguen-1,3. [lonyuenue 1 https://myschool.edu.ru

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI
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AJIKHHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALIeTUIICH — https://myschool.edu.ru
MPOCTEUIINNA MPEICTABUTEIb AIKHHOB
Brruncnenus mo ypaBHEHHUIO XUMHUYECKOU

11 yp https://myschool.edu.ru
peakiuu
ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD

12 https://myschool.edu.ru
apeHoB
I'eHeTHueckas CBA3b yIIIEBOJAOPOIOB,

13 T AOPOA https://myschool.edu.ru
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl, https://myschool.edu.ru
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
KonTtponsHas padora 1o pasnein

15 p p pasiey https://myschool.edu.ru
«YTIIEeBOIOPOABD)
IIpenenbHbIe OTHOATOMHBIE CIIUPTHI:

16 pea g p https://myschool.edu.ru
METaHOJ U 3TaHo. BogopoaHas cBs3b
MHoroaroMHbI€ CIIUPTHL: STUICHIINKOIb U

17 p https://myschool.edu.ru
TJIHIEPUH
deHor: cTpoeHne MOJIEKYIIBI, PU3HYSCKHUE U

18 P . yaL, & https://myschool.edu.ru
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
Anpaerunpl: GopMalIbIerua U alleTalIbIeT U,

19 Aernit: dop JICTHAL I att e https://myschool.edu.ru
Aneron
OIHOOCHOBHBIE IIPEEIbHBIE KApOOHOBBIE

20 a et p https://myschool.edu.ru
KHCJIOTBI: MypaBbUHAsI 1 YKCYCHas
IIpaxtrueckas padora Ne 2. «CBoiicTBa

21 P P . https://myschool.edu.ru
pacTBOpPa YKCYCHOM KHUCTIOTBI»
CreaprHoOBas M OJICMHOBAsI KHCIOTHI, KaK

22 P https://myschool.edu.ru

MNpEACTAaBUTECIIN BBICIINX Kap60HOBBIX
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KHUCJIOT

Mp11a Kak COJIM BBICHIHX Kap6OHOBBIX

23 . https://myschool.edu.ru
KHCIIOT, UX MOIOIIIEE JCHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

24 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX https://myschool.edu.ru
3¢hupoB

25 KUPEL: THAPOIHS, NPHMEHEHHE, https://myschool.edu.ru
Ouosoruueckas poib KHUPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.

26 Baxueiimme npeacTaBuTeNu: TIII0OK03a, https://myschool.edu.ru
bpykTO3a, caxapo3a

97 Kpaxman u nemirono3a Kak npupoaHbIe httos://myschool.edu.ru
MOJIUMEPBI
KoHnTponsHas padora mo pazaeny

28 «Kucnopoacoaep:xaiiue opraHnyecKue https://myschool.edu.ru
COETUHEHUS

29 AMUWHBI: METHJIAMUH U aHWJIHH https://myschool.edu.ru
AMUHOKHUCIOTHI Kak aM(pOTepHbIe

30 OpraHUYECKHUE COEANHEHUS, UX https://myschool.edu.ru
ononoruueckoe 3Hauenue. Ilentuan

31 bexkit kak mpHpoxibie https://myschool.edu.ru
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

32 OCHOBHbIE MOHSTHS XHMHI . https://myschool.edu.ru
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OcHOBHBIE METOIBI CHHTE3a

33 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. https://myschool.edu.ru
[TracTMaccel, KayaykH, BOJIOKHA

34 O6o6maromuii ypok 3a 10 kmace https://myschool.edu.ru
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAsS
1 https://myschool.edu.ru
KOH(UTYpalus aTOMOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
cucTeMa XMMu4eckux aneMmeHnToB /1. U.
A . 1 https://myschool.edu.ru
MenieneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCIUHEHHM 110
rpyIIaM U nepuojaam. 3HauyeHue
Py P 1 https://myschool.edu.ru
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XuMH4ecKux aneMeHToB .M. Menneneesa B
pa3BUTHHU HAyKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN 1 https://myschool.edu.ru
cBs3u. Bogopoanas cBsi3b
BanenTHOCTh. D1EKTPOOTPUIIATETHHOCTD.
Crenenn okucinenus. BemecTa
1 https://myschool.edu.ru
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTuHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10oms 1 https://myschool.edu.ru

BEILIECTBA B PACTBOPE



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAMHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3THYHBIX
KJIaCCOB

https://myschool.edu.ru

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

https://myschool.edu.ru

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

https://myschool.edu.ru

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpO/IHOM Toka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuu.

[TonsiTrie 006 AMEKTPOIM3€E PACIIaBOB U
pPacTBOpPOB COJEr

KoHnTtponbHas pabota mo pazaery
«TeopeTndyeckue OCHOBBI XUMHID)

https://myschool.edu.ru

https://myschool.edu.ru

https://myschool.edu.ru

https://myschool.edu.ru

14

Mertamibl, ux nosnoxkenue B [leprnoanueckoit
cUCTeMe XUMUYeCcKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndeckrue CBONCTBA
METAJIJIOB

https://myschool.edu.ru



https://myschool.edu.ru/
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15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSIT
HaNpsDKEHUH METaljIoB

https://myschool.edu.ru

16

17

18

XUMHYECKHE CBOMCTBA BaXKHCHUIIINX METAJJIOB
(HaTpuii, KaJIMH, KaJIbLIUIA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

https://myschool.edu.ru

https://myschool.edu.ru

https://myschool.edu.ru

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

https://myschool.edu.ru

20

21

22

Hewmeraiibl, uX moJI0KEHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenTtoB J[. 1. MenzaeneeBa u 0COOEHHOCTH
CTPOEHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/Ia, cepbl, hocdopa u yriaeposa)
XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COE€IUHEHUI

https://myschool.edu.ru

https://myschool.edu.ru

https://myschool.edu.ru

23

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COEeTMHEHNN

https://myschool.edu.ru

24

25

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
AX COeINHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN

https://myschool.edu.ru

https://myschool.edu.ru

26

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

https://myschool.edu.ru
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TteMme «Hemerasuiely. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKHX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 https://myschool.edu.ru
"HemeTtaist"»

08 KonTponbhas pabota no temam «MeTayib» 1 httos://myschool.edu.ru
«Hemeramnb»

29 Heopranunueckue u opraHnuecKkue KUciaoThI. 1 httos://myschool.edu.ru
Heopranunueckue u oprannueckre OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas 1 httos://myschool.edu.ru
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Pons xumuu B o0ecrieueHIN KO0 HUSCKOI,

31 HYHEPTeTUYECKON U MUIIEBON O€30MacHOCTH, 1 https://myschool.edu.ru
Pa3BUTHH MEJIULIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MPUHIIAIIAX IPOMBIIIEHHOTO MOIY4YEeHHUS 1 https://myschool.edu.ru
Ba)KHEUIIINX BEIIECTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB https://myschool.edu.ru

34 XuMus ¥ 3J0pOBbE YEIIOBEKA https://myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenney
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
O.C.I'a6puensn, I'.I' JIpicoBa «Xumus Metoanyeckoe mocooue — 6a3oBbli
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TeCTax, 3ajadax,
ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YurakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHast kaura juist yaurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HacronbHast kaura juist yaurtens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OcTtpoymoBa «3amaduu mo XuMuu 1
crioco0sI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kitacc moypoydHble IUIaHbl IO YYEOHUKY



O.C.I'abpuensna, I'.I'.JIpicoBoii» - Bonrorpan» Yuurens 2018ros.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JInunko «Tectel mo xumuu 11 kimacey, - M.:
Ox3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I".ocTpoymoB «XUMUYECKUN IKCIIEPUMEHT B 11Kose 11

kiacey; - M.: llpoda. — 2019 rox.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» ¥ CalT It yauTels «51 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas xomrekuus IIOP: TIpeameTHas KouIeKus
«XuUMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JIsI
CpPEIHEH ILLIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YI4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJUTEIK: XUMUSI

http://www.chemistry.ru JluctaniimoHHas OJTMMITHAA TTO XUMUU:



TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIA TIPOEKT






