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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMuu Ha YpOBHE CpeHEro odiiero oopazoBaHus pa3padoTaHa Ha ocHOBe DeepabHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit ®enepanuu», TpeOoBaHHMU K pe3yJbTaTaM OCBOCHHUS
dbenepanpHOl 00pa3zoBaTeNbHOM mporpaMMbl cpegHero oobmiero oopazoBanus (DOII COO), npencraBieHHBIX B
denepanibHOM rocynapcTBeHHOM oOpasoBatenbHOM cTanaapTe COO, ¢ yuérom Konmenmuu npemnogaBaHus y4eOHOTO
npenMera  «XuMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit ®enepanuu, pealn3ylOMUX OCHOBHBIE
oOpazoBaTebHbIE TPOTrPaMMBbl, U OCHOBHBIX T0JIOkeHU «CTpaTerun pa3BuTus Bocrutanus B Poccuiickoit denepannu Ha
nepuona 110 2025 roga» (Pacnopspxkenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpaboTKe MporpaMMBbl MO0 XUMHUH, K ONpeIeiIeHII0 001el cTpaTeruu oOy4eH s, BOCIIUTAHUS U
pPa3BUTHS O0y4YarOIIUXCSl cpefcTBaMH yueOHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHuenTyanbHbie nojgoxeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IeJIeH, COJlepXKaHUsl, pe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJIy4aeMO€ BBIMTYCKHHUKAMU OO0IIeo0pa30oBaTeIbHOM  OpraHu3allud, SBISETCS
HEOTHEMJIEMOI YacThiO UX 00pa3oBaHHOCTU. OHO CITYKUT 3aBEPIIAIOIIMM ATANlOM peah3allii Ha COOTBETCTBYIOIIEM EMY
0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHHsA. JTH ILIEHHOCTHU
KacaroTCsl TO3HAHUA 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PEHHsS] W OOIIEH KyJIbTyphl YellOBEKa, a TakxKe
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBI0 W TPHUPOAHON cpene. Peanmmsyercs XuMHUYECKOE
oOpa3oBaHue OOYyYAIOIIMXCS Ha YPOBHE CpeaHEro oOIero o0pa3oBaHHS CPEACTBAMH YYEeOHOTO MpeaMeTa «XHUMUs,
collepKaHNe W MOCTPOCHHE KOTOPOTO OMPEACNICHBl B MPOrpaMMe MO XMUMHHU C Y4ETOM CHelnu(HUKUd HAyKH XUMHH, €€
3HAUEHUs B MO3HAHUM MPHUPOIBI M B MAaTEPUAIBHON JKU3HU OOINECTBa, a TakKe C YYETOM OOIIMX IeNiel W MPHUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeIHero od1iero oopazoBanus B Poccuiickoit deneparium.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPAeT OCOOYIO POJIb B COBPEMEHHOM ITUBUIIM3AINH, B CO3TaHUU
HOBOM 0a3bl MaTepHAIBHON KyJIbTypbl. OHAa BHOCUT CBOU BKJIaJ B (POPMUPOBAHUE PANIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3JJaHHUE€ I1IEJIOCTHOTO TMPEJCTABICHUS 00 OKpYXalIIeM MHUpPE KaK O €IMHCTBE MPUPOAbl U 4YEJIOBEKa, KOTOpPOE



dbopmupyeTcsi B XMMHUM Ha OCHOBE MOHMMAaHUSI BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUpA, OCO3HAHUSI B3aUMOCBSI3U
MEXK]ly CTPOSHHEM BEIECTB, UX CBOMCTBAMH M BO3MOXHBIMHU 00JIACTSIMU TPUMEHEHMUS.

TecHO B3aMMOAEUCTBYSI C APYTMMHM €E€CTECTBEHHBIMH HAyKaMH, XUMHS CTajla HEOTHEMIIEMOM YacTbIO MHUPOBOU
KYJbTYpbl, HEOOXOJUMBIM YCJIOBHUEM YCIEIIHOTO TPyJa M >KU3HU Kakaoro uieHa oOmiecTBa. CoBpeMEHHas XUMUS Kak
HayKa co3ujaTebHas, KaKk HayKa BBICOKMX TEXHOJOTHI HaIpaBlieHa Ha PEIICHHUE TJIO0ATbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIEBOM, IKOJIOTUUECKO O€30MaCHOCTH U OXPaHbl 3JI0POBBS.

B cootBeTcTBUM ¢ OOmMMMHU TEASIMH W TPUHIUIAMU CpEJHEro oOIero oOpa3oBaHUs COJEpkKaHUE MpeIMeTa
«Xumus» (10-11 xmnaccel, 0a30BbId YPOBEHb HW3y4Y€HHs]) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOJATOTOBKY O0YYarOIIUXCs, HEOOXOIUMYIO UM JIJISI BEIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIECITHOTO BKIFOUEHUS
B )KU3Hb COIIMYyMa, TPOJIOKEHUST 00pa30BaHMs B Pa3IMYHBIX 00J1aCTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XMMUEH.

CocrapnsonuMu  IpeaMeTa «XuMus» SIBISIOTCS 0a3oBbie Kypchl — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyecKass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHHUsSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW IO HEOPTaHWYECKOW XUMHH (C BKIIOUCHHEM 3HAHHU M3 00IIer XUMHH) U OpraHUYecKol Xxumuu. dopMupoBaHue
JTAHHOW CHUCTEMBI 3HAHHWKM TMPU WU3YUYEHHUH MpeIMeTa OOECIeYMBAET BO3MOXXHOCTh PAacCMOTPEHMsI BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOITUX MOHATUH, 3aKOHOB U TEOPUH XUMHH.

Crpykrypa comepxkanus KypcoB — «Opranuueckas Xxumusi» U «OO0I11as 1 HeopraHudeckass XuMus» chopMHUpOBaHa B
mporpaMMe 1Mo XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Jia K M3YYeHHI0 y4eOHOro Marepuaia U 00yClIOBICHA UCTOPHUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHHMK Ha OMNpeNeAEHHBIX TEOPETHUYCCKUX YPOBHAX. Tak, B Kypce OpraHUYeCKOW XUMHH
BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUSI OPraHUYECKHX COCIMHECHUM, a TAKXKE HA YPOBHE
CTEPCOXUMHYCCKUX U JICKTPOHHBIX MPEACTABICHUN O cTpoeHUHU BemecTB. CBeeHUsT 00 M3y4aeMbIX B Kypce BEIeCTBaxX
JAIOTCSI B Pa3BUTHH — OT YIJICBOJOPOJOB JIO CJIOKHBIX OMOJOTHMUECKH aKTHBHBIX COCIMHECHHWH. B Kypce opraHmdeckoi
XUMUH TIOTYy4alT pa3BUTHE CQHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs I€pBOHAYAIbHEBIC
MPEACTaBICHNUS O XUMHUYECKON CBS3M, KIacCH(PUKAIMOHHBIX MPHU3HAKAX BEIIESCTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT HUX
CTPOCHMS, O XUMHUYECKON PEaKIIHH.

IToq HOBBIM YTrJIOM 3peHHs B NIpeAMeTe «XHUMHS» 0a30BOTO YpPOBHS pPACCMAaTPUBACTCS H3YUYCHHBIM Ha YpPOBHE
OCHOBHOTO OOIIETO 00pa3oBaHUs TCOPETHUYCCKUN MaTepHal U (PaKTOJOTHMYECCKHE CBEJCHHS O BEIISCTBAX M XUMHYCCKOM



peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHudeckasi XuMus» oOy4aroluMcsl IPEI0CTaBIISIETCS BO3MOXHOCTD
OCO3HATh 3HAYCHUE MEPUOJMYECKOrO 3aKOHA C OOIIETCOPETUUECKUX M METOJOJOTMUECKUX IMO3UIUN, TIIYy0Xe MOHSTH
UCTOPUYECKOE UBMEHEHHE (PYHKIUI 3TOro 3aKOHa — OT 0000111aro1Iel 10 00BACHAIOMIENH U TPOTrHO3UPYIOLIEH.

Envnasa cucrtema 3HaHWM O BOXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U NMPUMEHEHUHU, & TAKKE O
XUMHUYECKHX PEAKUUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX NpOTeKaHusd naomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, UMEIOUMMH KYJbTYPOJIOTHYECKUN M MPUKIATHON XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT
NOHMMAaHUIO B3aMMOCBSI3M XUMHHM C JAPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B MO3HABATEIBbHOM M MNPAKTUYECKOU
NEATeIbHOCTH YeJIOBEeKAa, CIOCOOCTBYIOT BOCHHUTAHWIO YBaXKEHMsI K TMPOIECCY TBOpUYECTBA B 00JIACTHM TEOpUM U
MPAKTUYECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAUYUMBIX
npoOJjeMax, CBSI3aHHBIX ¢ XHUMHUEH, KPUTHYECKH OCMBICIIUBATh WH(DOPMAILIMIO ¥ IPUMEHSITh €€ JJI TOTOJHEeHUs 3HAHUH,
pelieHrsT WHTEJUICKTYaJIbHbIX W DKCIIEPUMEHTAIBHBIX HUCCIAEAOBATEILCKUX 3aJad. B 1enoMm coaepkaHue y4deOHOTO
npeaMeTa « XUMHs» JaHHOTO YPOBHS U3YUCHHS OPUEHTUPOBAHO HA (JOPMHUPOBAHUE Y O0YJAIONINXCS MUPOBO33PEHUECKOM
OCHOBBI ISl TIOHUMaHUsI GUIOCOPCKUX HJICH, TAaKMX KaK: MaTEpPHUATbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOTro
MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB WX COCTABOM U CTPOEHHEM, MO3HABAEMOCTh IMPHUPOJHBIX SIBICHHH MyTEM
AKCTIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKTy HOBBIMHU (DAKTaMHU M TEOPETHUYECKUMH IPEATNOCHIIKAMH, OCO3HAHUE POJIH
XUMHUHU B PEIICHUU DKOJOTHYECKUX MPOOJIEM, a Takke IpoliieM cOepeKeHHs SHEPTETHIECKUX PECYPCOB, ChIPhs, CO3TaHUS
HOBBIX TEXHOJIOTMWA U MAaTEPUAJIOB.

B nnane pemreHus 3amay BOCIUTAHUS, PA3BUTHS U COMUATM3AIMKI O0YJAONIUXCS MPUHSITHIC TPOTPAMMOM TT0 XUMHHU
MOJXOABl K ONPENCIICHUIO COACPKAHUS M IMOCTPOCHHUS MpEIMeTa MPeIyCMaTpUBaroT (OpMHUPOBAHUE YHUBEPCATbHBIX
y4eOHBIX JEHCTBUH, UMEIONIMX 0a30BO€ 3HAYCHHE JJIS PA3JIMUHBIX BHJIOB JCATEIHLHOCTH: PEIICHUs MpoOJieM, TOWCKa,
aHaiau3a W o0pabOTKM WHGOpPMAIUU, HEOOXOIUMBIX IS MPHOOPETEHUS OIbITa MPAKTHYECKOH W HCCIeI0BATEIbCKOM
JeATSIIbHOCTH, 3aHMMAaIOIIEe BaXKHOE MECTO B O3HAHUU XHUMUM.

B mpakTuke mpemomaBaHus XHMHH KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, TaK M Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, TP ONPEIACICHUN COACPKATCIIBHON XapaKTCPUCTHKHU IeJeH M3yYeHHUs MpeaMeTa HampaBICcHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAJAUIIMOHHO NpPU3HAETCS (OPMUPOBAHHE OCHOB XHMHMYECKOM HAyKM Kak O00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA MW KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM



KyJbTypbl. C METOANYECKON TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJIEW U3YUYEHUs MPEIMETA SIBISETCS BIIOJIHE
ONpPaBAAHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUs IJIaBHBIMU LIEJISIMHU U3YUYEHUs MpeaMeTa «Xumus» Ha 0a3oBoM ypoBHe (10 —11 ki1.)
SABJISIIOTCS:

e (¢dopMHUpOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEUIIEH COCTaBJISIONICH €CTeCTBEHHO-HAYYHOW KapTHUHBI
MHUpPa, B OCHOBE KOTOPOH JIEKaT KIIIOUEBbIE MOHATHUS, (yHAAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE S3bIKA
HayKd, YCBOGHME U T[OHUMAHUE CYUIHOCTH JOCTYNHBIX OOOOIIEHH MHUPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPHUEN X PA3BUTHS U CTAHOBJIECHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB M XMMHUUYECKHX peaKiui,
HEOOXOIUMBIX JJI TPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMHUYECKHUX SIBJICHUH, UMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;

e pa3BUTHE YMEHHUM M CNOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAONIOJCHHEM M OOBSICHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIOIEHUEM TTpaBuiI 0€301MaCHOr0 0OpaIleHHs C BEIIECTBAMH.

Hapsiny ¢ atuMm, coaepkareibHas XapaKTEpPUCTHKA LENE€H M 3aJay W3yYEHHs MpeaMeTa B MPOrpaMMme MO XUMHHU
yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMU B CHUCTEME CpPEHEro o0IIero oOpa3oBaHUS.
CeronHs B Mpeno/iaBaHUM XUMUU B OOJIBIIEH CTETIEHH OTAAETCA MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE COAEp>KaHUs
oOydeHHs, OPHEHTHMPOBAHHON Ha TMOATOTOBKY BBINYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO HE
HaOOpOM 3HaHUH, a QYHKIMOHAIBHOM IPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U YMEHHUSIMHU aKTUBHOTO TMOJIYYCHUS 3HAHUU U
NPUMEHEHHS UX B PEIbHOM KU3HU JJIS1 PEIICHUS PAKTUYECKUX 3a7ay.

B cBs3u ¢ 3TUM npu u3ydeHun npeameTa «XuMus» TOMUHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKUe LEIu U 3aJlayH,
KakK:

ajanranusi oO0y4aromMxcs K YCIOBHUSIM JMHAMUYHO Pa3BUBAIOLIETOCS MHpa, (OPMUPOBAHUE HHTEIUIEKTYaJIbHO
pa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO TI'PAMOTHBIX
pPELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAalMAX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

GopmupoBaHue y O0OYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMH), HWMEIOIIUX YHHUBEPCAIbHOE
3HAUEHWE I DPA3JTUYHBIX BHJIOB JESITEIBHOCTH: PEIIEHUs NpoOJieM, TMOWCKa, aHanmu3a u o0paboTku wuH(OpMmaIuu,



HEOOXOJUMBIX JJI MPUOOPETEHUS OMbITA AEATEIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHUU XUMHUH, & TAKKe
JUISL OLIEHKU C TIO3MIIMI SKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB MU XUMUYECKHX IPOIIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOAHYIO CPEAY;

pa3BUTHE T[I03HABATEJbHBIX HWHTEPECOB, HMHTEIUICKTYaAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs:
CIIOCOOHOCTU CaMOCTOSITEILHO MPUOOpPETaTh HOBBIC 3HAHMS MO XMMHUU B COOTBETCTBHUH C KU3HCHHBIMHU MOTPEOHOCTAMH,
UCIIOJIb30BaTh COBPEMEHHBbIE MH(GOPMAIMOHHBIE TEXHOJOTHM Jis TMOWCKA M aHaln3a Y4eOHOW M Hay4dHO-TIOMYJISIPHOM
uH(}OpPMaIMK XUMHUYECKOTO COJICPKAHUS,

dbopMupoBaHuE W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS, HAOJII0/1aTeIbHOCTH,
COOpaHHOCTU, aKKypaTHOCTH, KOTOpPbie OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MNpPHU IUJIAHUPOBAHUU W TIPOBEICHUU
XUMHUYECKOTO DKCIICPUMEHTA;

BOCIIUTAHHE Yy OOydarmmxcs yOeKIEHHOCTH B T'YMaHMCTHYECKOW HAIPABIICHHOCTH XUMHH, €€ BaXXHOW POJU B
pelieHnd TJIO0ATBHBIX MPOOJIEeM PallMOHAIBHOTO MPUPOAONOIb30BAHMS, TOMOJHEHHUS JHEPreTUYEeCKUX PEeCcypcoB U
COXpaHEHHUs] TMPUPOJHOTO PAaBHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpEeKHOTr0 OTHOIICHHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHHUs OIbITA MCIOIB30BAHUS MONTYYEHHBIX 3HAHUW IS MPUHSTHS TPAMOTHBIX PEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSAMH.

B ydeOHoM mane cpemHero oOmiero oOpa3zoBaHus TpeaMer «XuMus» 0a30BOr0 ypOBHS BXOJIUT B COCTaB
npeaMeTHO# obnactu «EcTecTBeHHO-HAyYHBIC PEIMETHD».

OO6mee YKMCIIO YacoB, OTBEACHHBIX ISl M3YUCHUS XUMHH, Ha 0a30BOM YPOBHE CpeIHEro oo0mero oOpa3oBaHMS,
coctaBiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).

Ilpu peanuzayuu npozpammol ucnonwvzyemcesa mamepuanvnan 6aza yenmpa TO4KA POCTA.



COIEPKXAHUE OBYUEHUSA
10 KVIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer opranuveckodl XuMUHU: €€ BO3HHUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B TMOJYUYCHUU HOBBIX BEIIECTB U
MarepuasaoB. Teopusi CTpoeHUsI OpraHuueckux coeauHeHuit A. M. bytiepoBa, €€ ocHOBHbIEe MoJiokeHUs. CTPYKTypHBIE
dbopMynbl OpraHUYECKUX BelIecTB. [ oMmomorusi, m3oMepus. XuUMHUYECKash CBSI3b B OPraHUYECKUX COCIUHCHUSX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccupuUKAlMM OpraHUYecKux BemiecTB. HoOMeHkIaTypa OpraHM4ecKUX COCAMHEHUM
(cucTtemMatruueckasi) ¥ TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX MPEJICTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIC METO/bl U3YUCHUSI BEIIECTB M WX IMPEBpaIeHUI: 03HAKOMJIEHHE ¢ 00pa3liaMi OpraHUYeCKUuX
BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJCIHPOBAHHE MOJICKYJI OPraHUYECKHX BEIIECTB, HAOJIOJACHUE U OINUCAHHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB NMPHU HAarpeBaHuu (IUIaBieHHE, OOyriIuBaHUE U
TOpEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, FOMOJIOTMYECKUU psaa. MeTaH M 3TaH — MOPOCTEUIINE MPEACTABUTENN AJKAHOB:
¢uznueckre M XUMHUYECKHME CBOWCTBA (pEaKkIMU 3aMEIICHHUS W TOPEHHUsS), HAXOXKIEHUE B NPUPOJE, TMOJyuyeHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pA. DTUIEH U MPOMNUJIEH — MPOCTEUIINE MPEICTABUTEIN AJTKEHOB:
¢uznueckre W XMMUYECKHE CBOMCTBa (peakiuy THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMU, OKUCICHUS W
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaawesn-1,3 u wmerunOyranuen-1,3: cTpoeHHE, BaKHEWIINE XUMUYECKHE CBOWCTBA (peaxius
nonumepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKUU psAA. AUETWIEH — MNPOCTEUIIHA MpelcTaBUTEb
AJKWHOB: COCTaB, CTpOeHWE, (PU3NYECKHEe W XHWMHUYECKHE CBOWCTBA (pEaKIMy TUIAPUPOBAHUS, TaJOTEHUPOBAHUS,
TUApPATALINHI, TOPEHUS ), TOTYUYEHHUE U IPUMEHEHUE.



Apenbl. benzon: cocrtaB, cTpoeHue, (QuU3MUECKHE M XMMHUYECKHE CBOMCTBa (peaklu TaJlOTeHUPOBAHUS U
HUTPOBAHMSI), MOJIyYEHUE U NpUMEHEHHE. To/ayon: cocmas, cmpoenue, uaudeckue u Xumudeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOdyueHue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHyeckas CBSI3b MEXKIY
YII€BOJOPOJIaMHU, MPUHAIICKAIIUMH K Pa3JIUYHBIM KJIACCaM.

[Ipupoanbsie HMCTOYHUKUA yriieBogopoAoB. llpuponsbiii ra3 u mnonyTHele HedTsHble ra3sl. Hedts u  eé
npoucxoxaeHue. CrnocoObl mnepepaboTKM HEPTU: MEPEeroHKa, KPEKUHT (TepMHYECKUM, KaTAIUTUYECKUM), MHUPOIH3.
[IpoaykTel nepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH yroiab U NMPOAYKTHI €ro
nepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YeHHUs BEUIECTB M WX IpEBpalleHHil: O3HaKOMIIEHHE ¢ oOpasllaMH IIacTMacc,
KaydyyKoB U  pe3uHbl, kojuiekuuu «Hepts» u  «Yromby, MOAETUpPOBAHME MOJEKYJI  YIIEBOJAOPOJOB U
raJIOreHOMPOU3BOAHBIX, MPOBEJCHUE MPAKTUYECKON PaOOThI: MOTYyUYEHUE ATUIICHA U U3yYEHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Boruncienuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WU
IPOYKTa PeaKIMu M0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MIPOIYKTOB PEAKIIIH).

Kuciiopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHble OAHOATOMHBIE COIUPTHL. METaHOM U ATAHOJ: CTPOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (peakiuu
C aKTUBHBIMU METajUlaMH, TaJOr€HOBOAOPOAAMHU, TOPEHHE), MPUMEHEHUE. BooopoaHble CBA3M MEXKIAYy MOJEKYJIaMH
crupToB. JleficTBHE METaHOJIa U 3TAHOJIA HA OPraHU3M YeJIOBEKA.

MHoroaToMHBIE CHOUPTHL. OTWICHTIUKOIb M TJIMIIEPUH: CTpPOeHHE, (GU3HUYECKHE H XUMHUYECKHE CBOMCTBA
(B3auMozeiCTBUE CO WLIEJIOYHBIMU METaJUIaMU, KauyeCTBEHHAash pEaKUWs Ha MHOTrOaTOMHble conupThl). JleiicTBue Ha
Opra’usM 4esoBeka. [[puMeHeHne rinepuHa U STUICHTJIMKOJIS.

deHo: cTpoeHne MOJICKYIbI, PU3NYECKHUE U XUMUYEeCKue cBoiicTBa. TokcuuHocTh henona. [Ipumenenune dhenona.

Anbaerunsl U kemownsl. DopManbAeTH, alleTaIbACTH: CTPOCHHE, (PU3MUECKHEe U XUMUYECKHUE CBOMCTBA (pEakinu
OKHUCJICHUS W BOCCTAHOBJIEHUS, KAUECTBEHHbIEC PEAKIUH), TIOJYUCHUE U TPUMEHEHHUE.

OmHOOCHOBHBIEC TIpeeNbHbIE KapOOHOBBIC KUCIOTH. MypaBbHHAS U YKCYCHAs KUCJIOTHI: CTpPOCHHUE, (DU3UUYECKUE U
XAMHYECKUE CBOMCTBA (CBOWMCTBa, OOIIME s Kiacca KUCIOT, Peakius STepuuKaluu), MOJydeHHEe W TPUMEHEHUE.



CreapuHoBasi M OJIEMHOBas KHUCJIOTHl KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJIM BBICIIHUX
KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBUE.

Cnoxubie 2(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cinoxHbix 3¢gupoB. Kupel. ['uaponus xKupos.
IIpumeHenue xupoB. buonornueckas posib KUPOB.

VYrineBoapl: cocTaB, KiaccHUUKAIMs YIJIEBOJAOB (MOHO-, JW- U Mojaucaxapuisl). [roko3a — mnpocTedmmii
MOHOCAaxXapuJl: OCOOCHHOCTH CTPOCHUS MOJEKYJbl, (PU3UUYECKHEe ¢ XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C
ruapokcugom Menu(ll), okucnenne aMmmuadHbiM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHUE, OpOKEHUE TITIOKO3bI),
HAXOXJICHUE B IPUPOJIe, TPUMEHEHHE, Ononornueckas poib. orocunres. ®pykTo3a KaKk U30Mep TITHOKO3BI.

Kpaxman u niemuirono3a kak npupojiabie nojauMepbl. CTpoeHHe Kpaxmalia U 1eUTio03bl. Ou3nueckue U XUMUYECKUe
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCIepUMEHTAJIbHBIE METOJbl M3YUYEHHUs BEIIECTB U HMX MPEBpaIleHUi: MpOBEeACHUE, HAOIIOACHUE W OIMHUCAHUC
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIIMM OJIHOATOMHBIX CIUPTOB (OKHUCIICHHE dTaHOJa
okcugmoM meau(ll)), MHOroaTroMHBIX CIHUPTOB (B3auMOJEHCTBUE riuiiepuHa ¢ Tuapokcuaom wMenu(ll)), ampaerumon
(okucieHne aMMHaYHBIM pacTBopoM okcuzaa cepedpa(l) u ruapokcuaom meau(ll), B3anmoericTBie Kpaxmaia ¢ HOJAOM),
IIPOBEICHUE TTPAKTHUECKON pabOoThI: CBOMCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuéTHrle 3amaun.

Brluncnenus mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEéMa, KOJWYECTBA HCXOJHOTO BEIIECTBA WIIH
IIPOJIYKTa PEaKIIUHU 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOT'O M3 UCXOHBIX BEIIECTB MIIH IMPOIYKTOB PEaKIIMH).

A3zoTcojepKaIliue opraHndecKue CoeuHEHHUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE opraHnueckue coeauHeHns. Ou3nyeckue 1 XUMUUECKUE CBOMCTBA aMHUHOKHUCIIOT
(Ha mpuMepe rimIMHa). buonornyeckoe 3HaUeHUE aMUHOKUCIIOT. [lenTupl.

benku kak nmpupo HBIC BHICOKOMOJICKYIISPHBIC coeAuHeH . [lepBrudHas, BTOpUYHAS M TPETHYHASI CTPYKTypa OCIIKOB.
XHWMHUYECKHAE CBOMCTBA OSIIKOB: THIPOJIN3, JeHATYpAIlUs, KAUeCTBEHHBIE PEaKIIMN Ha OCIKU.

DKCIepUMCHTAIBHBIC  METOJbl HM3YYCHHUS BEHIECTB W WX MPEBpallcHUN: HAOIIOJCHHE W  ONHCAHHUE
JEMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIlus OCIIKOB IIPH HAIpEBaHUH, IBETHBIC PEAKIIUN OSITKOB.



BricokomoJIeKyJIsIDHBIC COCAMHECHUSA

OCHOBHBIE NTOHATHSI XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MIOJIMMEPHU3ALINM, CPEAHASA MOJIEKYJIspHas macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COECIMHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHACHCALIMS.

DKCHEepUMEHTAJIbHBIE METO/bl U3YUYECHHs BEILECTB M UX NPEBPAILECHUN: O3HAKOMJIEHUE C 00pa3luaMu MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXNpeaIMETHBIX CBS3€M NMPHU M3YyYEHHHM OpPraHndeckod XuMmuu B 10 Kiacce OCYyHIECTBISIETCS 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHUH, SABISIONIMXCA CUCTEMHBIMU JJIs1 OTIIEIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mMe ecTecTBEHHO-HAyYHbIE TOHSATHS: SIBICHUE, HAy4yHbIM (DaKkT, TUroTe3a, 3aKOH, TEOpHUs, aHAIU3, CUHTE3,
KjaccuuKays, NIepuogUIHOCTh, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOICJIMPOBAHHE.

dusuka: mMaTepusi, JHEPIrUs, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPIreTUUECKUH yPOBEHb, BELLIECTBO, TEJIO, 00 BEM,
arperaTHoe COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIMUUHBI U €AMHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, ouocepa, oOMEH BELIECTB B OpraHuzMe, (OTOCHUHTE3, OMOJOTMYECKH AKTHBHbBIE
BeliecTBa (OenIKu, yrieBobl, )KUPbL, (PEPMEHTBHI).

["'eorpa¢usi: MuHEpasbl, TOPHBIE OPO/IbL, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonOrus: NUILEBBIE NPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IHTAaHMS, MOIOLIUE CPEIACTBA, JIEKAPCTBEHHBIE U
KOCMETUYECKHUE ITpenapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIPOI'PAMMBI 11O XUMHHU HA BA30OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJBbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHS OOYYaIOIIMMUCA MPOTPaMM CPEAHEro OOIIero
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHbIM W THpeaMeTHbIM). HaydHo-mMeroanueckoil OCHOBOM ajig pa3pabOTKH
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CpEJHEro oOiiero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-IEATEeIbHOCTHBIN
NOAXOA.

B cooTBeTcTBUM € CHCTEMHO-IEITENIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE JWYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npenMera « XUMUs» Ha YPOBHE CPEJIHETO 0011ero o0pa30BaHus BbIJEICHBI CIEAYIOUUE COCTABIISIONIME:

OCO3HAHHE OOYYaIOIIMMHCS POCCUMCKOM TIpakIaHCKOM HMAEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

LIeJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHUN JTUYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEH U UCTOPUUECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTb OOY4YaroIIMXCS PYKOBOACTBOBATbCS B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, IPUCYLLIUMU IIE€JIOCTHON CUCTEME XUMHUUYECKOTO 00pa30BaHus;

HaJINYKe NMPaBOCO3HAHUS HKOJIOTUUYECKOM KYJIbTYphl U CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTDH KU3HEHHBIE IIIaHbI.

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUS IpeaMeTa «XUMHUs» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIIbHOM
JEATENBHOCTH B COOTBETCTBUM C I'YMAaHMCTHYECKHMH, COLUOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTAMH H
ujaeaJaMil POCCUHMCKOIO TIpaXkJIaHCKOro OOIIeCTBa, MPHUHATHIMU B OOIECTBE HOpPMaMu M MpaBWIAMU MOBEACHUSA,
CHOCOOCTBYIOUIMMH MPOLIECCAaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS M1 HDABCTBEHHOT'O CTAaHOBJICHUS JIMYHOCTU 00 YyYarOIIUXCSL.

JINYHOCTHBIE Pe3yNbTaThl OCBOEHUS MpenMeTa «XUMHs» OTpa)xaloT ¢(hOPMHUPOBAHHOCTh OIbITA MO3HABATEILHOU U
MPAKTHUUECKOH 1eATEIbHOCTH 00YUaIOUINXCA [0 peanu3aliy MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYaIOIIUMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABOIOPSAIKY;

IIPEICTABIICHNS O COLIMAJIBHBIX HOPMax U MpaBUjIaX MEKJINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE;
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TOTOBHOCTH K COBMECTHOH TBOPYECKOHW IEATEIBHOCTH TPH CO3JAaHUU YUYCOHBIX MPOCKTOB, PEIICHUH yYCOHBIX U
MO3HABATEIBLHBIX 33/1a4, BHITIOJTHEHUH XUMUIECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MMPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY M apTyMEHTHI IPYTUX NPHU aHATU3E Pa3TUIHBIX
BUJIOB yUEOHOMU JIEeATEIHLHOCTH,

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIEHHOCTHOT'O OTHOIIICHUS K UICTOPUICCKOMY M HAYYHOMY HACJICHIO OTEYCCTBEHHON XUMHH,

YBOXCHHS K MPOIIECCY TBOPYECTBA B 00JACTH TECOPUU W MPAKTUYECKOTO NMPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JTOCTIKEHUST HAyKW €CTh PE3yJIbTaT JUINTEIBHBIX HAOMIOMEHUH, KpPOIMOTIMBBIX JSKCICPUMEHTAIBHBIX TTOWCKOB,
TIOCTOSTHHOTO TPYJa YYEHBIX U TPAKTHUKOB;

MHTEpeca M ITI03HABATEILHBIX MOTHBOB B TIOJIYYCHHHM U IIOCJICAYIONIEM aHalM3e HH(OpMAIMu O IMepeaoBBIX
JOCTHKEHHUSX COBPEMEHHOW OTCUYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE M TOCTYIKH CBOMX TOBAPHILEH C MO3UIINI HPABCTBEHHBIX U MPABOBBIX HOPM
¥ OCO3HAHME MOCJIEICTBUIA STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 30pPOBOTO M 0€30MacHOro odpasza >KH3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICHXUUECKOMY 3710POBBIO;

COOMIO/IEHUsT TIPaBWJI 0O€30MacHOTO OOpaleHusi C BEIIeCTBAaMH B OBITY, MOBCEJHEBHOW XH3HU U B TPYIOBOU
TeSTEBHOCTH;

MOHUMAaHUSI IEHHOCTH TMpaBWJ WHAMBUIYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOTO TMOBEACHUS B CHUTYaIUAX,
YTPOKAFOIIMX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHWSI TIOCTEACTBUI M HEPUSTHS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypeHUs);

5) TpyA0BOIro BOCIIMTAHMS
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KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B Y4Y€OHO-MCCIIEIOBATEIIbCKON JIESITEIBHOCTH, OOIIECTBEHHO TOJIE3HOMH,
TBOPUYECKOM U IPYTUX BUJIAX JIESITEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YUYaCTHE€ B PEIICHUM MPAKTUYECKHUX 3a/7a4 COIUAIbHOW HAMPaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3Y4YCHHUIO Mpodeccuil pa3iuyHOTO pojJia, B TOM YHCIIE HAa OCHOBE NPUMEHEHUS
PEAMETHBIX 3HAHUM 110 XUMUH;

YBAKECHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAJIIbHOW TpaekTopuu oOpa3oBaHus, Oynyuied mnpodeccun U
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HUHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71ecCO000pa3HOr0 OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KMU3HU HA 3eMJie;

NOHMMAaHMS TJI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOJieM, BIUSHUS YIKOHOMHUYECKUX MPOIECCOB Ha COCTOSHUE
IIPUPOTHON U COLIMAIIBHOM CPEIbI;

OCO3HAHMSI HEOOXOJAMMOCTH MCIOJIB30BAHUS JOCTIKEHMM XMMHH JJIS PEIIeHHUs BOIPOCOB PalMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOI'O HENPUATHS JIEMCTBUM, MPUHOCIIIUX BpEJ OKPYKAIOWIEH MPUPOJTHOM CpEAE, YMEHHUS MNPOTHO3HPOBATH
HEOJIaronmpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEANPUHUMAECMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJM4usl pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHYECKONW KYJIbTYpbI, ONbITA JAEATEIBHOCTH KOJIOTHYECKON
HAIIPaBJIEHHOCTH, YMEHHUSI PYKOBOJICTBOBAaThCSA MMH B IO3HABATEIbHOW, KOMMYHHKATHBHON M COLMAIbHON MpPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTHKY;
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MOHUMaHUsl cHnenupUKU XUMUU KAaK HayKd, OCO3HaHHUA €€ Poaud B (POPMHUPOBAHUHU PALMOHATBHOTO HAYYHOTO
MBIIJIEHUS, CO3aHUM LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIMIEM MHUpE KaK O €JUHCTBE NMPHUPOJBl M YEIOBEKa, B
MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUH NpoOJIeM COXpaHEHHUs MPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XWUMHUU JJII COBPEMEHHOW IMBWJIM3AIMH: B €€ TyMaHUCTHYECKOU
HaIPaBJICHHOCTH U BaXKHOM POJM B CO3JAaHUU HOBOW 0a3bl MaTE€pUAIbHOW KYJBTYpPbl, PEIICHUU TNIOOAIBHBIX MPOoOseM
YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, PHEPreTUYECKOW, MUIIEBOM M 3KOJOTMYECKOM O0e30macHOCTH, B
Pa3BUTHHM MEIUIIMHBI, O0ECIEYEHUN YCIOBUN YCIEIIHOTO TPYJa M DKOJOTMUYECKH KOM(OPTHOM MU3HU KaKJIOro YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: NMOHMMAaHUs CYIIHOCTH METOJOB INO3HAHMS, UCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTH HMCIIOJIb30BaTh MOJyYyaeMble 3HAHUS [JIs aHAlIM3a U OOBSICHEHHUS SIBICHUN OKPY)KAIOUIEro MHUpa U
NPOUCXOJAIMX B HEM HM3MEHEHHH, yMEHHUS JellaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJbI0 MOJIYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XUMUUECKHE 3HAHMS JUIsl pEIICHUs MPOOJIeEM B peasbHBIX >KU3HEHHBIX
CUTYyalusX;

UHTEpeCa K MIO3HAHUIO U UCCIIEN0BATEIIBLCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 0OpPa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJYYE€HUIO HOBBIX
3HaHUM N0 XMMHMU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSM Tpya B pa3IUnyHbIX cepax mpodhecCHOHATFHON eI TEIHbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOGHUS yueOHOro mpeaMeTa « XMMUs» Ha YPOBHE CPEAHEro o01ero oopa3oBaHus
BKJIIOYAIOT:

3HaYUMble Ui (OPMHUPOBAHHUS MHPOBO33PEHHUS OOYYaAIOUIUXCA MEXKIUCHUILIMHAPHBIE (MEXIpPEIMETHbIE)
OOIIeHay4HbIe MOHATHS, OTpa)karollMe LEJIOCTHOCTh HAyYyHOW KapTUHBI MHUpAa MU CHEHU(PHUKY METOJO0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIUsd, SIBJICHHE, MPOIECC, CHUCTEMa, HAy4uHBIM (akT,
MIPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BAHUE, HAOJIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);
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YHUBEpCaAJIbHbIE YyueOHbIE ACHCTBUS (MO3HABaTENIbHbIE, KOMMYHUKATUBHbBIC, PEryJATUBHbBIE), OOECIEUYMBAIOLINE
(opMupoBanue (yHKIHOHATBHOM IPAMOTHOCTH U COLIMAJIBHOM KOMIETEHIIMU 00yJarouuxcs;

CIIOCOOHOCTh O0YYaIOLIUXCS HMCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpPCAJIbHbIE yueOHbIEC TEUCTBUS B IO3HABATEIBHONW U COI[MATIBHON MTPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPa)KAlOT  OBJIAJCHHE YHUBEPCAIbHBIMU  yYE€OHBIMH  I1O3HABaTEJIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMU AEHCTBUSMMU.

OBianeHne yHMBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY 1eHCTBUAMMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSTEIBLHO (POPMYJIMPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LENN AEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JIOCTUIKEHHS, COOTHOCHTH PE3YJIbTATHI
NEATEIbHOCTHU C MTOCTABJICHHBIMU LIEJISIMU;

UCIIONIB30BAaTh NPU OCBOEHUWU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILIEHHUS — BBIACIATh XapaKTEpHbIE NPHU3HAKU
HNOHATUN M YCTaHABIMBAaTh MX B3aWMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOLIUE IMOHATHS ISl OOBSACHEHMS OTAEIbHBIX
(akTOB U SBICHUII;

BBIOMPATh OCHOBAHUS U KPUTEPUH [ KIacCU(PUKAIIMK BEIIECTB M XUMUYECKUX PEAKIIHL;

YCTaHABIMBATH IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTHYECKUE PACCYKIAEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, IO AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B paCCMAaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOJBI U 3aKIIIOUCHUS;

IPUMEHSATh B NPOLIECCe MO3HAHUS, UCIONb3yEMbIE B XUMUN CUMBOJIMUECKUE (3HAKOBBIE) MOJIEINIH, peoOpa3oBbIBATh
MOJIEIbHBIE NPEICTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI) RJIEMEHTa, XUMHUYecKas (Qopmysa, YpaBHEHHE XUMUYECKOU
peakuuu — IpU PELICHHH YYEOHBIX ITO3HABATEJBHBIX M IMPAKTUYECKUX 3a]ad, NPHUMEHITh Ha3BaHHBIE MOJEIbHBIC
IIPEACTABICHUS IS BBIABICHUSA XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIECTB U XMMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEI0BATENIBCKHE 1eHCTBUSA:

BJIaJIECTh OCHOBAMM METOJIOB HAYYHOI'O IIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKLINN;
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¢opmynupoBaTh LEAM W 3aJadd  HWCCIICJJOBAHMSA, HCIOJNB30BaTh IOCTaBJICHHBIE W  CaMOCTOSITEIIBHO
c(hopMyITHpPOBaHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHUS U OCHOBHI JIsI (POPMHUPOBAHUS TUIIOTE3HI 11O MPOBEPKE
MIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA,

BIAJCTh HABBIKAMH  CaMOCTOSATEIBHOTO IUIAHUPOBAHHMS W  TMPOBEACHUS  YUYCHUYECKUX  IKCIICPUMEHTOB,
COBEpIICHCTBOBATh yMEHHWs HAONIOaTh 3a XOJOM TMPOIECCa, CaMOCTOSTEIBHO TMPOTHO3HPOBATh €ro pe3yJbTar,
dopMynrpoBaTh OO0OOIICHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCICAOBAHMS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJeIaHHON padoTe;

MPUOOPETaTh OMBIT YYCHWYCCKOH MCCIICIOBATEIIBCKON W TPOEKTHOW JESITCIBHOCTH, MPOSBIATh CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IOWCKY METOJOB PEIICHHUS NMPAKTUYCCKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCA B PA3TUYHBIX HWCTOYHHMKAX WHGOpMaIuu (HAy4YHO-TIONYJSpHAs JIUTEpaTypa XUMHYECKOTO
collep KaHMs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3IMYHBIX BUIOB U (QopM
Npe/ICTaBIICHUs, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEYNUBOCTH;

(dbopMynHpOBaThH 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METOJIBI MIPU MOUCKE U 0TOOpE MH(OpMAIUU, HEOOXOAUMON IS
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEIeNEHHOTO THIIA;

MpPUOOPETATh OIBIT MCHOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA W PA3TUYHBIX TTOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMANbHYIO (Dopmy mpesacTaBieHUs HHPOpMAIMKU (CXEMBbI, Tpa@uKH, JUATPAMMEI,
TaOJIUIIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA mpu paboTe ¢ XUMHUYECKOW HHQOpMaluen: MTpPUMEHSITh
MEXIpeIMeTHbIE ((PU3NIECKUe U MAaTEMAaTHUECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

MCITIOJIb30BaTh M MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OBiageHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM:

3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ Juaiora W/WIW JTUCKYCCHHW, BBICKA3bIBATh HJIEH,
dbopMynHpOBaTH CBOW MPEIIOKEHHUSI OTHOCUTEIIHHO BHITIOTHEHUS MPEAJIOKCHHON 3a/1a49H;
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BBICTYNIaTh C MPE3CHTALMEN pPE3YJIbTATOB IO3HABATEIBHOM JESITENBHOCTH, IOJYYEHHBIX CaMOCTOSITENIBHO WU
COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKONW pabOThl O MCCIIEIOBAHUIO
CBOICTB M3y4aeMbIX BEUIECTB, pealu3aluy y4eOHOro MpoeKTa U (OpMyIHpPOBATH BBIBOJBI 10 pe3yjbTaTaM MPOBEIEHHBIX
MCCJIEeI0BAHUN MyTEM COTIaCOBAHUS NMO3UIUI B X01€ 00CYkKACHHUSI 1 OOMEHA MHEHUSMHU.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHbIMU JIeHCTBUSIMU:

CaMOCTOSITEIBHO MJIAHUPOBATh U OCYLIECTBIIATH CBOIO MIO3HABATENBHYIO JIEATEIIBHOCTD, ONPEAEIIA €€ Len U 3aa4H,
KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblii aJrOpuT™M JEUCTBHM MPHU BBINOTHEHUU
y4eOHBIX M HUCCIENOBAaTEIbCKUX 3aJlay, BbIOUpaTh Hambosee 3P(GEeKTUBHBIN COCOO MX PEIIeHUS ¢ YYETOM MOJYYEHHS
HOBBIX 3HAHUM O BEIIECTBAX U XUMHYECKUX PEAKITUSX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIbBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKHU.

IMPEJMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckast XUMHUs» OTPAXKaroT:

c(hOpPMHPOBAHHOCTh TMPEJCTABICHUN O XMMHUYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, POJIH
XUMHUHU B TIO3HAHUU SABJICHUM NpUPONbI, B (POPMUPOBAHUHM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€ (YyHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM NJIsi PEIICHUs] MPAKTUUYECKUX 3a7a4 M DKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOU CpEJIE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUMN, KOTOpasi BKIIFOYAET: OCHOBOIOJIATalOIMe MOHATUS (XUMUYECKUIN 2JIEMEHT,
aToM, DJIGKTpOHHasi 000JI0YKa aroma, MOJEKyJa, BAJICHTHOCTb, OJEKTPOOTPHUIATEIBHOCTh, XUMHUYECKasl CBS3b,
CTpyKTypHas ¢hopmyna (pa3BEpHYTas M COKpaAIIEHHAs), MOJIb, MOJISIPHAsT Macca, MOJSIPHBIM 00BEM, YIIIepOAHBINA CKEJNET,
byHKIIMOHANIBHAS TPYMIA, PalnuKall, U30MEPHs, U30MEPhI, TOMOJIOTUYECKHUIA PSAJI, TOMOJIOTH, yII€BOJAOPOIbI, KUCIOPOI H
a30TCOJIEpKAILNE COEAMHEHHS,, MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U
3aKOHBI (TE€OpHsl CTpOeHMs opraHndeckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHMS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW S3bIK XUMHUHM; MHPOBO33PEHUYECKHE 3HAHUA, JeXKallue B OCHOBE MOHHMAaHUs
MPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUM, (DAKTOIOTMYECKHE CBEJAEHUS O CBOWCTBAX, COCTAaBE, MOJYYCHUU U
0€30MacHOM HCTIOIH30BAHNN BAKHEUIITUX OPTAHMYECKHUX BEIIECTB B OBITY U MIPAKTUYCCKOH JCSITEIIEHOCTH YEIIOBEKA,
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c(hOpMUPOBAHHOCTh YMEHHUI BBISBISATh XapaKTEPHblE NPU3HAKW TMOHSTHH, YyCTaHAaBIMBATh UX B3aUMOCBS3b,
WCIIOJb30BaTh COOTBETCTBYIOIIME TMOHSTUS TMPU ONUCAHUM COCTaBa, CTPOCHHUS U TPEBpalllCcHUH OpraHUYECKUX
COC/IMHCHUM;

c(hOpMUPOBAHHOCTh YMEHHH UCIIONB30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJICHHS MOJICKYJSIDHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHOW) (OpMyn OpraHMYECKUX BEIIECTB M ypaBHEHUUW XUMHYECKUX PEaKIIUi,
U3rOTaBIMBATh MOJIEIA MOJIEKYJ OPraHWYECKUX BEIIECTB IS WUTIOCTPAIIMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAIJIC)KHOCTh U3YUCHHBIX OPTAaHUYECKUX BEIECTB MO UX COCTaBY U
CTPOEHHUIO K OIpeAeNIEHHOMY KJIAacCy/TpyIie coeAuHeHUI (yriieBOAOPOAbI, KUCIOPOA M a30TCOAEpKAIIUE COCTUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCIMHEHMS), J1aBaTh MM Ha3BaHUsA 1o cucTemaruueckor HomeHkiatype (IUPAC), a Ttakxke
PUBOJAUTH TPUBHAIBHBIC HAa3BAHUS OTJICIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MIPOMWICH, alleTUJICH, dTUJICHTJIMKOIb,
mmnepud, Qenos, dopMmanmpiaeru, ameTanbAeTu]l, MypaBbUHAS KHUCIOTa, YKCyCHas KHCIIOTa, OJEUHOBAs KHUCIIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJITI003a, TIUI1H);

c(hOpPMHUPOBAHHOCTh YMEHHS ONPEACNITh BUABl XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUSAX (OJWHApHBIE U
KpaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHHMSI IPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHHS opranndeckux Bemects A. M. bytieposa s
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEpH30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XMMHUYECKHE CBONCTBA TUIMYHBIX
NpeICTaBUTENICH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, MIPOIUJICH, alleTuieH, OyTraauen-1,3,
MeTwiOyTaauen-1,3, OeH305, METaHOJ, 3TAHOJ, JTWUICHTIUKOJb, TIMIEPUH, (EHON, aleTalblIerui, MypaBbUHAS U
YKCYCHAsl KHUCJIOThI, TJIOK03a, Kpaxmal, L0032, aMUHOYKCYCHAsl KHUCIIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C HCTIOJIh30BAaHUEM CTPYKTYPHBIX (OpMYyIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UICTOYHUKH YTIIEBOJIOPOIHOTO ChIPhs (HE(PTh, MPUPOIHBIN Ta3, yTOJb),
crocoObl UX NepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEPaA0OTKY;
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c(hOpMHPOBAHHOCTh YMEHHI MPOBOJWUTH BBIYUCIICHHS MO XUMHUYECKUM ypaBHEHHSAM (Macchl, 00béMa, KOJIUYECTBA
MCXOJTHOTO BEIEeCTBA WJIU MPOAYKTA PEAKIMH 10 M3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO M3 MCXOHBIX BEIIECTB
WJIM TIPOTYKTOB PEAKIIHH );

c(hOpMHPOBAHHOCTh YMEHHUH BJIAJIETh CHCTEMOW 3HAHWK 00 OCHOBHBIX METOJ[aX HAyYHOTO IMO3HAHMSI, UCTIOJIb3yEeMbBIX
B XMMHUHU TIPH M3yYCHUU BEIICCTB W XUMUYCCKUX SIBJICHUH (HAOIIOIEHUE, U3MEpPEHUEe, DKCIICPUMEHT, MOCIUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XHUMHYCCKHUE 3HAHWS [JII TPUHATHS PEHICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIlHSX,
CBSI3aHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWjIa IOJIB30BAaHWUS XHMHUYECKOW TIOCYIOH | J1ab0paTOpHBIM
o0opyZOBaHUEM, a TaKXKe MpaBuja OOpaIIeHUS C BEHICCTBAMH B COOTBETCTBHU C HMHCTPYKIHUSIMH IO BBITIOJIHCHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHHU TUIAHUPOBATH M BBITIOJHATh XMMHUYECCKUH 3KCIEPUMEHT (IIPEBpPAICHUS OPTraHUYECKUX
BEIICCTB P HArpeBaHUH, MTOJTYYCHUE ITHIICHA M H3YYCHHUE €r0 CBOMCTB, KAYCCTBEHHBIC PEAKIIUU OPraHUYCCKUX BEIICCTB,
JieHaTypaiusi OEJIKOB MPU HArpeBaHUU, I[BETHBIE PEAKIMKU OCIKOB) B COOTBETCTBUU C MPAaBWJIAMU TEXHUKU O€30MaCHOCTU
npu OOpallleHHd C BelleCTBAMHU U J1A0OpAaTOPHBIM O00OPYIOBAaHUEM, MPEACTABIATh pPE3YJIbTaThl XHMHUYECKOTO
JKcIiepuMeHTa B (OpMe 3alKcCH yPaBHEHH COOTBETCTBYIOIIMUX peakuuii U (HOpMyJIUpoBaTh BBIBOABI Ha OCHOBE JTHX
PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO, TOTy4aeMyl0 M3 Pa3HbIX
HUCTOYHUKOB (CpecTBa MaccoBor nHpopmanuu, UHTEpHET U Ipyrux);

c(hopMHUPOBAHHOCTh YMEHHUI COOJIFOAAThH MPaBHIa YKOJOTHYECKH I1€JIeCO00pa3HOTO MOBEACHHUS B OBITY U TPYJAOBOM
JESTEIBbHOCTH B IIENSAX COXPAHEHUS CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOTHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUSI HA )KMBBIC OPTAaHU3MBI ONPEEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMasi cMbIci noka3atens [TJIK, moscusaTh
Ha IPUMEPax CIOoCOObl YMEHBIIICHUS U IPEIOTBPAIICHHS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M UYEIOBEKa,;

Uit OOy4arolUXCsl C OTPaHUYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHE MNPHUMEHSATh 3HAHHWS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECCKUX SBICHHUM;

JUTSI CJICTIBIX M CITA0OBUISIINX 00YYaIONIUXCs: YMEHUE UCTIONIB30BaTh Pelibe(PHO-TOUEHHYIO cCUCTeMY 00o3HaueHmit JI.
Bpaiins nis 3anucu XuMu4decKux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A 3 0 0 bubnmorexa LOK
' P P ' https://m.edsoo.ru/7f41837c
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 0 0 httos://m.edsoo.ru/7fA1837¢
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 0 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2:3 APOMATHHCCKHE YIIICBOAOPOEI 2 0 0 https://m.edso0.ru/7f41837c
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 0 bubnunoreka [JOK
' uX nepepaboTka https://m.eds00.ru/7f41837¢
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bu6mmoreka [JOK
3.1 . O 3 0 0
Criupret. deron https://m.edsoo.ru/7f41837c
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6mmoreka [JOK
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Crnoxuble 3¢upbl

https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK

33 YICBOET 3 https://m.edsoo.ru/7f41837c
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1
bubmmoreka [IOK
4.1 AMUHBL. A .b
HHBL AMIHOKHCIOTRL HEKH 3 https://m.edso0.ru/7f41837c
Hroro mo pazueny 3
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6mmoreka [IOK
51 I1 .K .B 2
FACTMACCHL. Dy yKH. BONOKHa https://m.edso0.ru/7f41837c
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB
Ne
Koutpo Mpakruuec | /[ara DJIeKTpOHHbIe LN poBbIe
n/ Tema ypoka
- Bcero JBbHbBIE KHue H3YyYCHUA 06p330BaTeJ'II)HI)Ie pecypcChbl
padoTbI padoThI
[TpeaMeT opraHuYecKOl XUMHUH, https://resh.edu.ru/subject/lesson/6149/m
1 ¢€ BO3HHUKHOBCHHUE, Pa3BUTHE U 1 0 0 04.09.2023 | ain/170400/
3HAYCHHE
Teopusi cTpoeHUS OPraHUUECKUX https://resh.edu.ru/subject/lesson/6149/m
2 coenuHenuit A. M. Bytieposa, eé 1 0 0 11.09.2023 | ain/170400/
OCHOBHBIC ITOJIOKCHUA
https://resh.edu.ru/subject/lesson/6149/m
IIpencraBaenue o ain/170400/
KJIacCU(UKAIIUU OPTraHUYECKUX
Berects. HomeHkmatypa https://lesson.edu.ru/lesson/726ee099-
3 (cucremaTryeckas) u 1 0 0 18.09.2023 el1a9-410f-b8be-
TPUBHAJIbHBIC Ha3BaAHUS b4cb589aeadl?backUrI=%2F04%2F10
OpraHUYECKUX BEILEeCTB
ASIKAHEL: COCTAR H CTpOCHIE https://resh.edu.ru/subject/lesson/6151/st
4 . ’ 1 0 0 25.09.2023 | art/
TOMOJIOTHUECKUHN Psifl
Meras 1 tan — npocreiimie https://resh.edu.ru/subject/lesson/6151/st
5 1 0 0 02.10.2023 | art/
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 0 0 09.10.2023 | https://resh.edu.ru/subject/lesson/5412/st
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CBOICTBa

art/

[Ipaktuyeckas padora Ne 1.

https://resh.edu.ru/subject/lesson/5412/st

7 «[lonydyeHue sTHIIEHA U U3yUECHHE 16.10.2023 | art/

€ro CBOMCTB»

DTHIICH U IPOTIHIICH — https://resh.edu.ru/subject/lesson/5412/st
8 MPOCTEHIITHE PECTABUTEIN 23.10.2023 | art/

AJIKEHOB

Ankanuenst. [Tonydenue https://resh.edu.ru/subject/lesson/6152/st
9 CHHTETHYECKOTO KaydyKa 13.11.2023 | art/

PE3UHBI

AJKHHBI: COCTaB U 0COOCHHOCTH https://lesson.edu.ru/lesson/05¢9a929-
10 CTpOCHHS, FOMOJ‘IOFI/I‘{&CKI/\I’I\/’I psiz. 20.11.2023 6741-4d7c-84b5-

ATeTHIIEH — TPOCTEHIIHI 009a2924683567backUrl=%2F04%2F10

MIpe/ICTaBUTENb aJIKHHOB
1 BBI‘II/ICJ'IGHI/IU}I M0 YPaBHEHHUIO 97 11.2023

XMUMHYECKON peaKIuu

Apestsr: Gerson 1 Toyon, https://resh.edu.ru/subject/lesson/4775/st
12 04.12.2023 | art/150494/

TokcU4HOCTH apeHOB

I'enetnyeckas cBs3b
13 yII€BOA0POIOB, IPUHAUICKAIINX 11.12.2023

K pa3IU4HbIM KJlaccaM

KonTpomnsnas padora Nel
14 «YTeBOAOPOABI». 18.12.2023

[IpomexxyrouHas aTTecTanus.
15 [IpupoiHBIE HICTOUHUKHU 95 12 2023 https://resh.edu.ru/subject/lesson/6148/st

YIJI€BOJIOPOJOB: IPUPOIHBIN ra3

art/170461/
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MOTYTHBIE He(TSIHBIE ra3bl, HEPTH
U TIPOJIYKTHI €€ mepepadoTKu

[IpupoaHbIE HCTOYHHUKHU
YTJIEBOJAOPOIOB: MPUPOIHBIN ra3 U

https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-

1 15.01.2024
0 MOIYTHBIC HEPTSHBIC Ta3bl, HEPThH 5.01.20 983de535c44d?backUrl=%2F04%2F10
Y TIPOJIYKTHI €€ epepadoTKu
[IpenenbHbIE OJTHOATOMHBIC https://resh.edu.ru/subject/lesson/4769/st
17 CIUPTHI: METAHOJ U 3TAHOJL 22.01.2024 | art/150550/
Bopoponnas cBsizb
M :
STEEZEEZ\;:;T;?EETZI i ( https://lesson.edu.ru/lesson/461aa9c8-
18 gbu P . 99.01.2024 c0ef-4827-a8e5-
HEHORBSOBGHUSIE HIEPOGOX o d12a0bedc826?backUrl=%2F04%2F10
nabopamopuu "Xumusa" yenmpa
"Touka Pocma")
DeHOII: CTPOCHUE MOJIEKYJIBI, https://resh.edu.ru/subject/lesson/5727/st
19 (bU3UYEeCKre U XUMHUYECKUE 05.02.2024 art/
CBOICTBA, IPUMEHEHUE
Anige b . https://resh.edu.ru/subject/lesson/4776/st
20 PACTIARL GOPMAILACTIA 1 12.02.2024 | art/150604/
anetanpaerug. AlueTod
OHOOCHOBHEE TpEAETBHEIE https://lesson.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-
21| KapomoBEIC KHCHOTS: 19.02.2024 1 o5 9cd5T4d9F2backUrl=9%62F04%62F10
MypaBbUHAs U YKCYCHas
[IpakTnueckas paborta Ne 2.
29 «CBoiiCTBa pacTBOpa yKCYCHOM 96.02.2024

KUCJIOTBI» (C UCNONIb308aAHUEM
yughposoii rabopamopuu "Xumus"

24
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yeumpa "Touka Pocma")

23

CreapuHoBas 1 OJICMHOBAs
KHCJIOTBI, KaK IpCACTaBUTCIIN
BBICIINX Kap6OHOBI)IX KHUCJIOT

04.03.2024

24

MBpL1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JEUCTBUE (C UCNONb30BAHUEM
yughposoti rabopamopuu "Xumus"
yeumpa "Touka Pocma")

11.03.2024

25

CrnosxHble 3¢upsl Kak
MPOU3BOIHBIE KAPOOHOBBIX
KUCJHOT. ' MaApOIHN3 CIIOKHBIX

3¢upos

18.03.2024

26

Xupbr: rugponn3, npuMeHeHune,
OuoJIoTHYecKasi poJIb )KUPOB

01.04.2024

https://resh.edu.ru/subject/lesson/5952/st
art/

27

VrneBoasl: cocTas,
knaccudukanus. Baxuenmme
MPEACTABUTENH: TIIFOK03a,
dbpykTo3a, caxapo3a

08.04.2024

https://resh.edu.ru/subject/lesson/6150/st
art/

28

KanMa.]'I U OCJIII0JI03a KaK
IIpUPOAHBIC ITIOJIUMEPBI

15.04.2024

https://resh.edu.ru/subject/lesson/5413/st
art/

29

KontponsHas padora Ne2 no
pazneny «Kucnopopaconepxaiiue
OPraHUYECKUE COCTUHEHUS»

22.04.2024

30

AMMWHBI: METHJIAMHWH U aHWJIHH

29.04.2024

https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839¢-

25
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92051201b73e?backUrl=%2F04%2F10

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIC
OPraHUYECKHUE COCUHEHUS, UX

https://resh.edu.ru/subject/lesson/4743/st

31 1 06.05.2024 art/
OUOJIOTUYECKOE 3HAUCHHUE.
Ilerrtuanl
b ]
B:iii:;z Heiﬂpzﬂiiee https://resh.edu.ru/subject/lesson/4743/st
32 TIeKYIAD 1 13.05.2024 | art/
coenuHeHus. [Ipomexyrounas
aTTecTalusl.
OCHOBHBIE TIOHSITHS XUMHUH https://resh.edu.ru/subject/lesson/6095/st
33 BBICOKOMOJICKYJISIPHBIX 1 20.05.2024 | art/
COoeqUHEHNN
https://resh.edu.ru/subject/lesson/6095/st
OCHOBHI)IG METOAbI CUHTE3a art/
34 EZI:O;;?HO;;KI};EEZE:CCH 1 20.05.2024 https://resh.edu.ru/subject/lesson/4777/st
g ' ’ art/170536/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB Xumus 10. bazossiii ypoBenb (MockBa, «IIpocsenienue», 2023)
METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. Ta6puensn O. C., JIsicoBa I'. I'. «Xumust Meroauueckoe nocooue — 6a3oBbiit ypoBeHb» - M.: [Ipoda 2022 rog.

2. I"abpuensn O. C., Octpoymosa N.I'. HacronbHas kaura yuurtens. Xumus. 10 ki. - M.: JIpoda.

3. I"abpuensu O.C., OctpoymoBa W.I'. Oprannyeckas Xumusi B TeCTax, 3ajavax, ynpaxHenusx.10 ki1. — M.: Ipoda.

4, Xumus 10 xin.: Kontposnbsbie u mpoBepounbie padboTsl k yueouuky O.C. ["abpuensna.

5. I"abpuensn O.C., Pemeros [1,B., OctpoymoB WN.I'., Hukutiok A.M. ['oToBUMCS K €IMHOMY TOCYAapCTBEHHOMY

sk3aMeny. —M.: Jlpoda.

6. INa6puensn O.C., Octpoymon WN.I'. Xumus. Marepuansl 1 MOJATOTOBKY K €IMHOMY I'OCYIapCTBEHHOMY dK3aMEHY U
BCTYIIUTEIIbHBIM dK3aMeHaM B By3bl: Yueb. [locobue, - M.: [Ipoda.
7. INabpuensna O.C., Octpoymoa WN.I'. Xumuueckuit sxcriepuMmeHT B mikoiie, 10 k1. — M.: [Ipoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET

1. Caiit MunucrepcrBa npocernienus Poccuiickori @denepanun. Peectp npuMepHBIX OCHOBHBIX 00IIe00pa30BaTEeIbHBIX
nporpamm: (Dnekrponnsiit pecypc) URL: https://fgosreestr.ru/ .

2. Tlopran «EquHoe comepikanue obmiero oopasoBanus». (DnekrponHsiid pecype) URL: https://edsoo.ru/

3. Poccwiickas anexTponHas mkona. (DnekrponHsii pecypc) URL: https://resh.edu.ru/

4. EnuHasi  KOJUJIEKLIMS mudpoBeIX  00pazoBaTeNbHBIX  pecypcoB.  (DJIEKTPOHHBIN  pecypc) URL:
http://schoolcollection.edu.ru/

5. Caiit Beepoccuiickoit oiMITHa el IIKOJIBHUKOB. (DekTpoHHBIH pecype) URL:http://www.rosolymp.ru/

6. Metoauueckuii moptan yaurtens «MetoacoBer». (DnekrponHuslii pecype) URL: http://metodsovet.su/
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