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HHOACHUTEJBbHASA 3AITUCKA

[Iporpamma 1o XuMum Aa&T NpeACTaBICHUE O 1eTsIX, o0mIel cTpareruu o0yueHHsl, BOCIUTAHUS U
pa3BUTHs 00YYaOLIMXCs CPEACTBAMU y4EOHOro MpeAMeTa, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBAET paclpeesIeHUe ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO pa3zienaM U
TeMaM IporpamMMbl [0 XHUMHH, OINpeeiseT KOJUYECTBEHHbIE W KaueCTBCHHbBIE XapaKTEPUCTHKU
COJIEp’KaHusl, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh U3YYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4yeOHOro Ipolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH MIPEeaMeTa JUIsl pealn3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00ILIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTataM OOydYeHHs XMMHUHU Ha YpPOBHE IeJIel M3ydeHHs NpeIMeTa W OCHOBHBIX BUIOB y4eOHO-
[I03HABATENIBHOM JEATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOr0 COIEepKaHMSL.

[IporpamMma mo XMMHM Ha YPOBHE CpEIHEro oO0Iiero oodpa3oBaHusi pa3zpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (enepaibHOi 00pa30BaTEIbHONW MPOrpaMMBbl CPETHETO OOIIEro
obpazoBanus (DPOII COO), nmpencraBiaeHHbIX B DefepaabHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM
cragpapre COO, c¢ yuérom Konuenuuum npenopaBanusi y4yeOHOro mnpeaMera «XUMHSD» B
oOpa3oBaTenbHbIX opranusanuax Poccuiickoit @eneparium, peananu3yomux OCHOBHbIE 00pa30BaTe/IbHbIE
IIPOrpaMMbl, U OCHOBHBIX MO0XkeHUH «CTparerun pa3Butus Bocnutanus B Poccuiickoil denepanuu Ha
nepuof 10 2025 rona» (Pacnopspxenue I[paBurensctea PO ot 29.05. 2015 Ne 996 - p.).

XuMHUECKoe 00pa3oBaHME, MOIy4aeMOe BBITYCKHHKAMHU OOIIe00pa3oBaTeIbHON OpraHHW3allny,
ABJISICTCS HEOThEMJIEMOM YacTbio HX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIUM 3TaroM
peajin3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIFOUYEBBIX LIEHHOCTEH, MPUCYIIHUX LIETOCTHOMN
CHUCTEME XHMHYECKOro o0pa3oBaHMs. OTH LIEHHOCTH KacaloTCsl IO3HAHUS 3aKOHOB IPHUPOJIBI,
(dbopMHpOBaHUS MUPOBO33PEHHS M OOIIEH KyJIbTYPhI YEJIOBEKA, a TAK)KE IKOJIOTUIECKH 00OOCHOBAHHOTO
OTHOILIEHMSI K CBOEMY 3J0pOBbI0 M MpHUPOJHOW cpene. Peamusyercs xumudeckoe obOpa3zoBaHHE
o0yyJaroIuxcs Ha ypoBHE CpeJHero oOmiero o0pa3oBaHus CpeiCTBAMM y4eOHOro mpeaMeTra «XuMUus»,
coZiepKaHue M MMOCTPOEHHE KOTOPOTO OTPENIEICHBI B TPOrpaMMe M0 XMMHUH C YIETOM crenn(hUKu HAyKn
XMMHH, €€ 3Ha4eHUs B MO3HAHUU MPUPOJBI U B MaTepUAIbHOW JKU3HU OOLIECTBA, a TAKXKe C y4ETOM
O0ImUX 1eiel W MPUHIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
obpazoBanus B Poccuiickoit @enepanuu.

XuMHUsl Kak 3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpPaeT OcoOYyl poJib B COBPEMEHHOM
LIUBWIN3ALUU, B CO3JaHUM HOBOM 0a3pl MarepuajabHOM KyinbTypbl. OHa BHOCHT CBOM BKJaj B
(hopMHpOBaHNUE PAllMOHAIBHOIO HAyYHOI'O MBIIIJIEHUS, B CO3/IaHUE IIEJIOCTHOTO MpPEICTaBICHUS 00
OKpY’KarollleM MHpe Kak O €JUHCTBE NMPHUPOJIbI M YeJIO0BeKa, KOTopoe (popMupyeTcs B XMMUU Ha OCHOBE
MTOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHPa, OCO3HAHMSI B3aUMOCBS3H MEX]y CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3auMoOAEWCTBYS C JPYIrMMHM €CTECTBEHHBIMH HayKaMM, XUMHS cTajga HEOTbEeMJIEMOU
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M KU3HU KaXAOTO 4YJIeHa
obmectBa. CoBpeMeHHas XMMHMsS KaK HayKa CcoO3uJaTelbHas, KaKk HayKa BBICOKUX TEXHOJIOTHH
HampaBjeHa Ha pelIeHHe INI0OaIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHs 4YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM, IKOJIOIHYECKO 0€30aCHOCTH M OXPaHBbl 310POBBS.

B cootBeTcTBHM ¢ OOIIMMU LETSIMU M IPUHIMIIAMU CPETHETo O0IIero oopa3oBaHus COAEpIKaHUE
npenmera «Xumus» (10—11 kmaccsl, 0a30BbIil YPOBEHb W3Y4YEHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO
Ha  OOLIEKYJAbTYPHYIO  TMOATOTOBKY  OOydYalOUIMXCsl, HEOOXOAMMYIO WM Jis  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS] B JKU3Hb COLUYMa, MPOJIOJDKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMy MpeaMeTa «XUMHUsD» SBISIIOTCS 06a30Bble Kypchl — «OpraHudeckas XUMUS» U
«O0mas u HeopraHuyeckass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEpPXaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKu: CHUCT€Ma 3HAHMHM IO HEOPraHMYEeCKOM XMMHU (C BKJIIOYEHHEM 3HAaHUU W3
oOmieif XuMUM) M opraHudeckor xumuu. GopMupoBaHHE AAHHOW CHUCTEMBbl 3HAHMH NpPU H3yYEHUU
npenMera o0ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCET0 MHOT000pa3Hsl BEIIECTB Ha OCHOBE OOIINX
IIOHATUH, 3aKOHOB U TEOPUM XUMHUH.



Crpykrypa coaepkanust KypcoB — «Opranndeckas xumus» u «O011as 1 HeOpraHNIeCcKass XUMUSDY
chopMHUpoOBaHa B MpOTrpaMMe MO XHMHH Ha OCHOBE CHCTEMHOIO TOJAXO0/a K HM3YyYCHHUIO Y4eOHOTO
MaTepuaga U OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWA Ha ONPEACTEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHM4YeCcKOld XMMHH BEIISCTBA PAacCCMATPUBAIOTCS HA YPOBHE
KJIACCUUYECKOU TEOPUHU CTPOCHUSI OPTAHMUYECKUX COCIMHEHHM, a TAK)KE€ HA YPOBHE CTEPEOXUMUUYECKUX U
AJICKTPOHHBIX TPEJCTABICHUN O CTpoeHuH BemiecTB. CBeleHHMs 00 M3ydaeMbIX B KypCe BeIIecTBaX
JAI0TCS B Pa3BUTUM — OT YTJIEBOJOPOAOB JIO CIOKHBIX OMOJIOTMUECKH aKTUBHBIX coelMHEeHHM. B kypce
OPraHWYECKONM XHUMHUU TOJydYaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHuMsl MIEPBOHAYAIILHEIC TIPEICTABICHUS O XUMUYECKOU CBSI3H, KIIACCU(UKAIIMOHHBIX MTPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKON PEaKIUH.

[Tox HOBBIM yTJIOM 3peHUs B IIpeaMeTe «XuMHus» 0a30BOTO YPOBHS PacCMATPUBACTCS U3YUICHHBIH
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus TCOPETHUCCKUN MaTepral U (PaKTOJIOrHIECKHUEe CBEICHHS O
BEIIECTBaX M XMMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHu4ecKass XHuMHUS)
00yJaronuMcsl TMPEJOCTABISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TIEPHOJUYCCKOTO 3aKoHa C
OOIIETEOPETUYSCKUX M METOJOJIOTHYSCKUX TO3UIMKA, TIyOKe MOHITh HCTOPUYECKOE H3MEHEHHE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIOIICH M MPOrHO3UPYIOMIEH.

Envnas cucrtemMa 3HaHMKA O BaXXHEWIMX BEIIECTBAaX, MX COCTaBE, CTPOEHHUH, CBOWCTBAaX H
NPUMEHEHUH, a TaKXkKe O XMUMHUYECKHX pEeaKlHUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHUS
nomnounHsercsa B Kypcax 10 u 11 kinaccoB ayieMeHTaMH COAepKaHUsl, UMEIOIMMHU KYJIbTYPOJIOTHYECKUN 1
MPUKJIAHON XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSA3M XUMHUH C JIPYTUMH
HayKaMH, PACKpBIBAIOT €€ poJib B TO3HABATEIbHONW M TMPAKTUYECKOW JESITEIIbHOCTH YeNIOBEKa,
CHOCOOCTBYIOT BOCHHUTAHHMIO YBa)KEHUS K IPOILIECCY TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTHUECKUX
MPUIOKEHUA XHUMHH, TIOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX TIPOOJIeMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIIMBATh HH(DOPMAITHIO U IPUMEHSITH €€
JUTSL TIOMIOJIHEHMSI 3HAHUWHM, PEHICHUS MHTEIUICKTYaJIbHBIX M JKCIICPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX
3ana4d. B nenom copepxxanue yueOHOro npeamera « XUMHUs» JaHHOTO YPOBHS U3YYEHUS OPUEHTUPOBAHO
Ha (popmupoBaHUE y 00yUYaIOUINXCS MUPOBO33PEHUECKON OCHOBBI JIsl MOHUMaHUs PHIIOCO(CKUX HIIeH,
TaKuX KaK: MaTepUaibHOE €IUHCTBO HEOPraHMYECKOT0 W OPraHUYeCKOro MHpa, OOYCIOBIECHHOCTHh
CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHMEM, II03HABAEMOCTh MPUPOJHBIX SBICHHM MyTEM
OKCIIEPUMEHTA U PEHICHUS MPOTHBOPEYMH MEXKIYy HOBBIMH (akTaMu H  TEOPETUUYECKUMH
MPEINOChUIKAMHU, OCO3HAHHWE POJIM XMMHUU B PEIICHHWH JKOJOTHYECKHX MpoOieM, a Takxke mpoodieM
cOepeKEHUsI SHEPTETUUECKUX PECYPCOB, CHIPbhsI, CO3/IaHMs HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnane pemieHus 3ajay BOCHHUTAHMS, Pa3BUTHS M COLMATH3AIUU OOYUYaIOIIUXCS TPUHSTHIE
MporpaMMoOil TI0 XHWMHU TOAXOABl K OIPEACIICHUIO COJEpPKaHUST U TIOCTPOEHHUs TMpeaMeTa
npelycMaTpuBaT (popMHpOBAaHUE YHUBEPCAIBHBIX YUE€OHBIX JCWCTBUN, UMEIONINX 0a30BOE 3HAUCHUE
JUTSL Pa3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEIICHUs POOJIeM, TIOUCKa, aHaIN3a U 00paboTku HHGOpMAIIHH,
HEOOXOMUMBIX I TMPHOOPETEeHUs ONbITa MPAKTHUYECKOM U UCCIEIOBATEIbCKON AeaTeIbHOCTH,
3aHMMAIOIICH Ba)KHOE MECTO B IMIO3HAHUN XHMUH.

B mpakTuke mpernogaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, Tak U Ha
YpOBHE CpeaHero oOiiero oOpa3oBaHUs, IPU OMPEACIECHUN COACPKATEIHHON XapaKTEPUCTUKU LeJeit
M3y4YeHUsT TMpeaMeTa HalpaBlIEHUEM TMEPBOCTENIEHHOW 3HAYUMOCTH TPAJAMIIMOHHO MPU3HAETCS
(dhopMHUpPOBaHNE OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKON
NEeATEIbHOCTH YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOH KyNbTyphbl. C METOAMYECKON TOUYKH
3pEHUsI TAKOW MOX0/] K OTIPEICTICHUIO 1IeJIel N3YUEHUS TTpeMeETa SIBISIETCS BIIOJHE ONPAaBIaHHbBIM.

CornacHo aHHOW TOYKE 3pEHHs TIIaBHBIMHU LIESIMH U3YyUeHHUs Mpeamera «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAFOTCSI:

e (opMUpOBaHHE CUCTEMBl XUMHUECKHUX 3HAHUN KaK BaKHEWIIEH COCTaBISAIONIEH eCTeCTBEHHO-
Hay4YHOW KapTUHBI MUPa, B OCHOBE KOTOPOM JIe)KAT KIFOUEBBIC MOHATHA, (DyHIaMEHTAIbHBIC 3aKOHBI 1
TEOpUU XHWMHUHU, OCBOEHHE sI3bIKa HAyKH, YCBOCHHE U TMOHUMAHHE CYIIHOCTH JOCTYIHBIX 0000IIeHUH
MHPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH X PA3BUTHS U CTAHOBJICHHS,;

e (¢opMupOBaHHE W pPa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IO3HAHUS BEIIECTB H
XUMHUYECKUX PEAKINH, HEOOXOIUMBIX ISl TPUOOPETCHHST YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U
XUMHUYECKHUX SIBIEHUI, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MMOBCEIHEBHOM KU3HU;



e  pa3BUTHE YMEHHMH M CHOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAONIOJEHHEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM MPaBIIT 0€301TaCHOT0 0OpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ stum, copep:karenbHas XapaKTEpUCTHKA IENed W 3aJad M3Y4eHHUs MpeaMera B
nporpaMMe Mo XMMHUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMH IMPHOPUTETaMU B
cucteMe cpeaHero oomiero oOpazoBanus. CerogHsi B MpEMoOAaBaHUM XWMHH B OOJBIIEH CTEreHU
OTHAETCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJepaHus OO0ydeHUs, OPUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIITYCKHHKA 00I1€00pa30BaTeIbHOM OpraHn3aluu, BIAACIONIET0 HE Ha0OpPOM 3HAHMM, a
(GyHKIIMOHATIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHSIMH aKTUBHOTO MOJIYYEHHs] 3HAHUU U
NPUMEHEHHS UX B PEATbHOM KU3HU JUIS PEIICHUS MPAKTUYESCKHX 3a/1a4.

B cBsi3u ¢ 3TUM Npu u3ydeHUU MNpeamera «XUMHUsS» TOMUHHUPYIOIIee 3HAUeHHE MPUOOpEeTaroT
TaKue IeJH U 331a4H, KaK:

ajanrtanus oOydYalolUMXcsl K YCIOBUSM JAMHAMHYHO pa3BHUBAIOMIETOCs MHpa, (HOpMUPOBaHUE
MHTEJUIEKTYaJJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3OBaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TMPUHSATHIO TPaMOTHBIX pEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX C BEIECTBAMU U MX IIPUMECHEHHUEM;

dbopMupoBaHue Yy OOYYarOIIMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIMIA), MMEIOLIUX
YHHUBEPCAIbHOE 3HAYCHHUE JIJISl Pa3IMYHBIX BHIOB IEATEILHOCTH: PEUICHUS IPpoOIeM, TOUCKa, aHau3a |
00paboTKu MH(pOpMaLUK, HEOOXOAUMBIX IJIsl IPHOOPETEHUs OMbITa AECITEIbHOCTH, KOTOpask 3aHUMaeT
BaXHOE MECTO B MO3HAHWHM XMMHHU, a TAKXKE JJIS OLEHKH C TO3WIHUI JKOJIOTHYECKOH 0e30ImacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HMHTEIUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yUaroIuXxcsi: CIOCOOHOCTH CAMOCTOATEIBHO MIPUOOpETaTh HOBbIE 3HAHUS MO XMMHUU B COOTBETCTBHUHU
C KM3HEHHBIMU TOTPEOHOCTSMH, HCIOJIB30BaTh COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHUHU IS
MOKCKA M aHajM3a Y4eOHOMN 1 Hay4YHO-TIOMYISIPHONH HH(OPMALIU XUMUYECKOTO COACPKAHMUS;

dbopmMHupoBaHHE M pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOII01aTENBHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, MPHU
TUTAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHUE y OOydJaromuxcs yOSKIEHHOCTH B T'yMaHHUCTUYECKON HANpPaBIEHHOCTH XUMHH, €&
BXHOW POJIM B pEHICHUH TI00aIbHBIX MPOOJIEM pallMOHAIBLHOTO MPHUPOAONOIB30BaHuUs, TONOTHEHUS
HHEPreTUYECKUX PECYPCOB M COXPAHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOr0 OTHOIIEHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOPETEHHUs OIbITa UCIOIb30BAHUS
MOJTYYSHHBIX 3HAHWW JUIS TMPUHSTHS TPAMOTHBIX PEHICHWH B CHUTYAIMsIX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B yue6GHoM mmaHe cpenHero obiiero o0pazoBaHust IpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOAUT B
COCTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI».

OO11iee yncao yacoB, OTBEAEHHBIX JUISl U3yYEHUS] XUMHUU, HA 0a30BOM ypOBHE CPEAHETO OOILEro
oOpa3zoBanusi, coctaBisieT 68 yacoB: B 10 knacce — 34 gaca (1 gac B Hexento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipenmer  opraHMYeckol  XHMUHU: €€  BO3HUKHOBEHHME, pa3BUTHE U  3HAYCHHUE
B MOJYyYECHUHU HOBBIX BEIIECTB M MaTepuUalioB. Teopus CTPOEHUS OPraHUYECKUX COCIMHEHHH A.
M. bytnepoBa, €€ ocHOBHBIe moJoKeHHSI. CTpPyKTypHbIE (OPMYJIbI OPraHMYECKUX BEIIECCTB.
I'omonorus, nzomepus. XuMuueckasi CBSI3b B OPraHUYECKUX COCIUMHEHUSX — OJMHAPHBIC U KpPaTHBIC
CBSI3H.

[IpencraBinenne o KiaccHPUKAMU OpPraHMYECKHX BemeCTB. HOMEHKIaTypa OpPraHUYECKUX
COCIMHCHHMH (CHCTeMaTH4ecKas) W TPHUBUAIbHBIC HA3BaHHWS BaXHEHUIIUX TIPEICTABHTENICH KJIacCOB
OpPraHUYECKUX BELIECTB.

OKCIIepMMEHTAJbHEIC METOJbl M3VUCHMSA BEIISCTB M HX INPEBpPAIICHUNA: O3HAKOMIICHHE C
oOpa3laMu OpraHMYeCKHX BEIISCTB M MaTepUalaMd HAa HMX OCHOBE, MOJCIUPOBAHUE MOJICKYI
OpraHWYECKHUX BEIECTB, HAOJIOJICHWE M OIHMCAHHUE JIEMOHCTPAIMOHHBIX OMBITOB IO IPEBPAIICHHUIO
OpraHUYECKUX BELIECTB MPU HarpeBaHUM (IIJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. MeTaH U 3TaH — NPOCTEUIINE TPEACTABUTENN
ANKaHOB: (PU3MYECKHE M XMMHYECKHE CBOMCTBA (pEaKIMM 3aMEIICHUS W TOPCHHS), HaXOXICHHE B
MIPUPO/IE, TOJTYUYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU psf. OTUJIEH M MPONUIEH — NpocTeime
MPEJICTABUTEIM  QJIKCHOB: (U3WYCCKME W XUMHUYECKHE CBOWCTBA (peaklUuu THUAPUPOBAHUSA,
raJloreHUPOBAHUS, THIPATALlUY, OKHCICHHUS U MOJTUMEPHU3alliu ), IOJIyYeHHEe U PUMEHEHUE.

Anxaauensl: Oytanuen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHIINE XUMHUUYECKHE CBOICTBA
(peakust monmmmepusaiun). [lomydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, FOMOJOTHYECKHH PsAI. ANCTHICH — NPOCTESHITUI
MIPEJICTABUTENIb AJIKWHOB: COCTaB, CTPOCHHE, (PU3NYSCKHE M XHMHUYCCKHE CBOWCTBA (pCakIuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUH, TOPEHUS ), TOTyY€HUE U IPUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHHe, (QU3NUECKHME W XHUMHUYECKHE CBOMCTBAa (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHMS ), IOJIyU€HUE U IPUMEHEHHe. Toayon: cocmas, cmpoeHue, usuieckue
U Xumuyeckue  ceoucmea  (peakyuu — 2al02eHUPOBAHUS U HUMPOBAHUS),  NOJYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHUecKas CBSI3b MEXKy YIVIEBOJIOPOIaMHU, TPUHAICKAIUMU K
Pa3IMYHBIM KJIaccaMm.

[IpupoaHbie UCTOYHUKU YTIIEBOAOPO0B. [IpupoHblil ra3 u monytHele HedTsAHBIE Ta3bl. HedTh 1
e€ mnpoucxoxiaeHue. CrnocoObl mnepepabOTKH HEPTH: TMEpPeroHka, KPEeKUHT  (TepMHUYECKHIA,
KaTaauTHueckuil), nupomnu3. [IpoaykTsl mepepaboTku HEPTH, NX MPUMEHEHHE B TMPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCHEPUMEHTAIBHBIC METOJBl HM3YUYCHHMS BCIIECTB W HMX IPEBPAIllCHHH: O3HAKOMJICHHE C
oOpasliaMu IJIacCTMAcc, KaydyykoB W pe3uHbl, Kosuiekiuu «Hedts» u «Yromp», MoaennpoBaHue
MOJIEKYJT YTJIE€BOJIOPOAOB U TajOreHONPOU3BOJHBIX, MPOBEICHNE NPAKTHUYECKON pabOThI: MONy4YEeHUE
STUJICHA ¥ U3YUYEHUE €T0 CBOUCTB.

PacuétHple 3a/1a4u.

Brruucienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM MPOJIYKTa PEAKIUU MO M3BECTHBIM Macce, 00hEMY, KOIUYECTBY OJHOTO U3 UCXOMHBIX
BEIIIECTB WUJIU TTPOTYKTOB PEAKITUN).

Kucaopoacoaep:kamme oprannyeckue coenHeHUs

[IpenenbHBIE OAHOATOMHBIE CIUPTHL. METaHOI M 3TAHOJ: CTPOCHHE, (PU3NUECKHE U XUMHYECCKUE
CBOMCTBAa (peakuuu C aKTUBHBIMH MeETaNIaMH, TallOTeHOBOJOPOJAMHU, TOpPEHUE), TpPUMEHEHHE.
Bomoponnsie cBsizu MeXay MOJEKylIamMu CHUPTOB. JlelicTBHE MeTaHONIa M ATaHOJIA Ha OpPraHWU3M
YyeJIoBEKa.




MHoroaToMHbI€ CHHPTHI. DTHICHTIUKOIb U TIHMIEPHH: CTPOCHHE, (PU3MYECKHEe U XUMHYECKUE
CBOMCTBa (B3aUMOJEHCTBUE CO ILEIOYHBIMU MeETallaMH, KaueCTBEHHAs peaklys Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm uenoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@deHoJ: CTpOEHUE MOJIEKYJbl, (U3NYECKHEe M XMUMHUYECKHe CBOWCTBA. TOKCHMYHOCTH (heHoua.
[Tpumenenue peHona.

Anbnerunpl U kemonvl. PopMasnbAerujl, aleTanbIerul: CTpoeHue, (PU3NYECKUe U XUMHYECKUe
CBOMCTBAa (p€akUMM OKMCIEHUS U BOCCTAHOBJIEHUS, KAaue€CTBEHHBbIE pEAKLMM), IIOJIY4YEHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE IHIpElEIbHbBIE KapOOHOBbIE KHUCIOTB. MypaBbHHAasT U YKCyCHasl KHUCIOTBHI:
CTpoeHue, (U3MYecKue M XMMHUYECKHE CBOIcTBa (CBOWCTBa, OOIIME A Kiacca KHCIOT, Peakuus
STepUHKAINN), TTOIydYeHHEe U NpuMeHeHne. CTeapuHOBasi U OJICMHOBAS KUCIIOTHI KaK MPEICTaBUTENIN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHE.

Crnoxable 2pUpBl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['HIponu3 cloXHBIX 3pupoB. Kupsbl.
I'maponns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYrneBoasl: COCTaB, KiacCH(UKAIUs YIiIeBOAOB (MOHO-, TU- W Toyucaxapunisl). [mokosa —
IPOCTEHIINHA MOHOCAaxXapu: OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(B3ammoperictue ¢ ruapokcunom menu(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHHUE IJIIOKO3bI), HAXO0X/IEHUE B MPUPOJE, IPUMEHEHHE, OMOJOrHYecKasl pob.
®dorocunres. PpykTo3a Kak U30MEp IITHOKO3bI.

Kpaxman u nemmono3a Kak HOpupoaHble noiaumepsl. CTpoeHHe Kpaxmala M LEJUII0JI03bI.
duznyeckue U XMMUUECKHUE CBOICTBa Kpaxmaiia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKclepUMEeHTAIbHbIE METO/Ibl U3YUEHHsI BEIIECTB U UX MPEBPAICHUN: TPOBEJeHNE, HaOI01eHne
U ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX
cnupToB (OKHCIeHHe »3TaHojga okcugoM Menu(Il)), MHOroaToMHBIX CHHMPTOB (B3aUMOJIEHCTBHE
rauepuHa ¢ rugpokcugoM Meau(Il)), ampaerngoB (OKUCIEHHE aMMHAYHBIM pPacTBOPOM OKCHJIa
cepeopa(l) u ruapoxcumom meau(ll), B3auMoaeiicTBUE Kpaxmalia ¢ HOJI0M), TPOBEICHHUE ITPAKTUUECKON
paloThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérneble 3anaum.

Bbruuciienuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOAHOTO
BELIECTBA WJIM MPOJYKTa PEaKUUu 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoiepikalie opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak aM(OTepHble OpraHuYecKue coequHeHus. (PU3MuecKkue MU XUMHUYECKHUe
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIuluHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabr.

benkn xak npupoHbIe BBICOKOMOJIEKYJISIpHbIE coeMHEHNs. [lepBudHas, BTOpUYHAsA U TPETUYHAS
CTPYKTypa 0eKoB. XUMHUYECKHNE CBOMCTBA OEIKOB: THAPOIN3, ACHATYpalis, KaueCTBEHHBIC PEaKINK Ha
OenKu.

OKClepUMEHTAJIbHBIE METO/Ibl M3YYEHUS BEIIECTB U MX INPEBpAICeHUN: HAOII0ACHUE U ONMCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArpeBaHUU, LIBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHbie cOeJUHEeHUA

OCHOBHBIE TIOHATHSI XHMHU BBICOKOMOJIEKYJISIDHBIX ~COEIUHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJIMMEpPHU3alUH, CpeAHssl MoJieKyispHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUH — MOJIMMEPU3ALINS U TOJUKOHICHC AL

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHUs BEIIECTB W WX MPEBPALIECHUH: O3HAKOMIIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXNpeaIMETHBIX CBSA3€M NpU H3y4EHHMH opraHudeckod xumuum B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHBIX MOHSTHUN, TaK U MOHATUH,
ABJIAIOIINXCSI CACTEMHBIMHM JUISl OTAEIBHBIX PEMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHUS: SBJIEHUE, Hay4YHbIH (DaKkT, rumoresa, 3aKOH, TEOPHUS,
aHalM3, CHUHTE3, KIacCUpUKAIMI, MEPUOJUYHOCTh, HAOMIOJIeHHe, W3MEpEeHHe, OSKCIEPUMEHT,
MOJIETTUPOBAHUE.




®dusuka: MmaTepus, 3HEPIUs, Macca, aToOM, 3JEKTPOH, MOJIEKYJA, SHEPreTUYECKUl YpPOBEHbD,
BEIIECTBO, TENIO, 00bEM, arperarHoe COCTOSHHUE BELIECTBA, (PU3UYECKUE BEIMYMHBI M EAUHUIBI UX
U3MEpEHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BelIECTB B OpraHuzMe, (HOTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BeleCcTBA (O€IKH, YIIIeBOAbI, XKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NUILEBBIE POAYKTHl, OCHOBbI PALlMOHAIBHOIO IHUTaHUS, MOIOIIME CpE/ICTBa,
JIEKapCTBEHHbIE M KOCMETMYECKHE IIpernaparbl, MaTepuaybl M3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K PE3yJIbTaTaM OCBOCHHUS OOYUYAIOIIMMUCS MPOTrpaMm
cpenHero ooOmero o0pa3oBaHUA (JIMYHOCTHBIM, METallpeIMETHBIM U MpeAMETHbIM). Haydno-
METOAMYECKOW OCHOBOH JJIsi pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIFHOCTHBIM MOX0A0M B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCcBOEHUS MpenMera «XUMHS» Ha YpOBHE CpeIHEro oOimero oopa3oBaHUs BbIACIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYalOIIUMUCA POCCHMCKONW TpakIaHCKONM HWISCHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[eJICHANIPABICHHOE pA3BUTHE BHYTPEHHUX YOEXKICHWI JHMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOGH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, TIPUCYIITIMH [EIIOCTHOW CUCTEME XUMHUECKOT0 00pa30BaHus;

HaJIMYME MPABOCO3HAHMS SKOJOTMUYECKOW KYJIbTYpbl M CHOCOOHOCTH CTaBUTh LEIU U CTPOUTH
KU3HCHHBIC TUTaHBI.

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS IMpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCIIUTATEIFHON JIESITEFHOCTH B COOTBETCTBHH C TYMaHHCTHYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMM W HJl€aJlaMH POCCHUICKOIO TPaKAaHCKOTO OOIIecTBa, NMPHUHATHIMH B
o0liecTBe HOpPMAaMHM U IMpaBWJIaMU MOBEACHMS, CIOCOOCTBYIOIIMMHU IIpOLECcCaM CaMOIO3HAHUS,
CaMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHUS JINUHOCTU O0yYarOIUXCS.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHS TpeaMeTa «XHMHI» OTPaKaloT CPOPMUPOBAHHOCTH OIBITA
MO03HABATEIbHOM M MPAKTUYECKOM eATEIbHOCTH 00yUaroIIMXCsl IO peaan3alui IPUHATHIX B 00IIECTBE
[IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIOUIMMHCS CBOMX KOHCTHTYLIMOHHBIX MPAaB M O0S3aHHOCTEH, YBAKEHHS K 3aKOHY
Y TIPABOTIOPSAIKY;

MIPEJCTABICHHUS O CONMATBHBIX HOPMAaX M MPAaBHUIIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENbHOCTH IpPH CO3/JaHUHM Y4YEOHBIX MPOEKTOB,
pelneHnn ya9eOHBIX ¥ TO3HABATEIbHBIX 33/1a4, BEITIOJTHEHUH XUMHUECKUX IKCTIEPIMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI IPYTUX MpH
aHaJIM3€e pa3INYHbIX BUJOB YUeOHOU NeATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAYYHOMY HACJIEJNIO OT€YECTBEHHOW XUMUH;

YBaKEHHsI K IpPOLECCY TBOpPUYECTBA B O0JACTH TEOPHM M NPAKTHUECKOTO NMPUMEHEHHUS XHMUH,
OCO3HAHHS TOTO, YTO JIOCTH)KCHUS HAayKH €CTh Pe3yJbTaT [UIMTENBHBIX HAOTIOACHUH, KPOMOTIMBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



HHTCpPCCa U MO3HABATCIIbHBIX MOTHBOB B MOJYUCHHUH U IMOCJICAYIOIICM aHaJIN3¢C I/IH(I)OpMaL[I/II/I (o)
MNEPEAOBBIX TOCTHXXCHUAX COBpeMCHHOI;'I OTECUYCCTBCHHOM XHUMHUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH  OLIGHMBaTb  CHUTyallUM,  CBSI3aHHbIE C  XUMMYECKMMM  SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEIEHUE U MTOCTYIIKU CBOMX TOBApULIECH ¢ MO3ULUI HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM M OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) ¢opMUpOBaHHS KYJIbTYPHI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 370poBOro u Oe3zomacHoro oOpa3a KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOIIr0IeHHS TIPaBUII O€30MaCHOTO OOpAaIeHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B
TPYAOBOH JEATENbHOCTH;

MOHUMAaHMsI LEHHOCTH MPaBUJ WHIAMBHIYATHHOTO M KOJJICKTHBHOTO O€30MacHOrO MOBEACHHS B
CUTYaLUAX, YTPOXKAIOLIUX 30POBbIO U )KU3HHU JIIOJEH;

OCO3HAaHUS TMOCHEACTBUM W HENPUATHUS BpEAHBIX MPUBbIUEK (YNOTpeOIEHUs] aJKOIoJs,
HapKOTHKOB, KypeHHUs);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATENIbCKOM AEATENbHOCTH, O0IIECTBEHHO
I10JIE3HOM, TBOPYECKOHN U IPYTUX BUJAX JAESATEIbHOCTH;

YCTQHOBKM Ha aKTUBHOE Y4aCTHE B PEIICHUU MPAKTHUUYECKUX 3a/1a4 COLMAIBbHOM HalpaBIeHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEepeca K MPAaKTUYECKOMY M3YyYEHHMIO NMpOo(eccHil pa3IMyHOro poja, B TOM YHUCIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHH;

YBAKEHUSI K TPYAY, JIOASIM TPY/a U pe3yJibTaTaM Tpy10BOH 1A TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBHIyaJdbHOH TpaeKTOpuM oOpa3oBaHus, Oymayuiei
npodeccud M peajau3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 0011eCTBa;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUS:

9KOJIOTHYECKHU 11eJIECO00Pa3HOr0 OTHOMIEHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emie;

MOHUMaHMs TJO0AJIBHOIO XapakTepa »HKOJOTHYECKUX MpoOJeM, BIMAHUS 3KOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIKEHHM XUMHHM JJs PELIeHHs BOIPOCOB
paIMOHaIBLHOTO MIPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPUATUS ACHCTBUMN, NPUHOCIIINX BPEJ OKPYKAIOIIEH NPUPOIHON cpene, YMEHUS
MIPOrHO3UPOBATh HEOJArONpPUITHBIE AKOJIOTUYECKHE MOCIEACTBUS MNPEANPUHUMAEMBIX NEHCTBUI U
IIPEIOTBPALIATH UX;

HaJIM4Yus Pa3BUTOIO  BKOJOTMYECKOTO  MBILIUICHUS, SKOJOTUYECKOW  KYJIbTYpbl, OIbITa
JESATEIBHOCTH 3KOJIOTUYECKON HAIIPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU B NO3HABATEIbHOM,
KOMMYHHMKaTUBHOM M COLUAJIbHOM MpaKTUKE, CIHOCOOHOCTH W YMEHMsSI aKTUBHO IPOTHUBOCTOSITh
uzaeosioruu xemohoouwu;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ U OOIIIECTBEHHOM MPAKTHKH;

MOHUMAaHHMS CTIEHU(PUKN XUMUH KaK HAyKH, OCO3HAHU €€ PO B (POPMHPOBAHUU PALMOHATIBHOTO
HAy4YHOTO MBILIUICHHUS, CO3JJaHUH IIEIOCTHOTO MPEJCTaBICHUS 00 OKPYKAloIleM MHUpE KaK O €IMHCTBE
IPUPOJBI M YEJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOIeM COXpaHeHHS
MIPUPOJTHOTO PaBHOBECHS;

yOKIEHHOCTH B O0COOOM 3HAYMMOCTHM XUMHHM [UIS COBPEMEHHOH NMBHIM3allMU: B €€
T'YMaHUCTHYECKON HAIPaBJIEHHOCTH U Ba)KHOM POJIM B CO3/IaHUU HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpHI,
peleHnH TI00aIbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,



MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, 00€CIICUEHUH YCIOBUI yCHEIIHOTO
TPYyZla ¥ SKOJIOTUYECKH KOM(OPTHOH JKU3HH KaXKI0TO WiIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IOHUMAaHUS CYITHOCTH METOJIOB ITO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIB30BATh IMMOJy4aeMble 3HAHMS Ul aHATu3a U OOBSICHEHUS
SBJICHUI OKPY)KAIOLIET0 MHUpa M NMPOUCXOASIINX B HEM M3MEHEHUH, YMEHHs JienaTh 0OOCHOBAHHBIC
3aKJIIOUYCHHS HAa OCHOBE HAyYHBIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C LEJNBIO MOJNyYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIONb30BAaTh XUMHUYECKHE 3HAHMS Ul PELICHUs MpoOjieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKON IS TEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO0 XUMHHU B COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM Tpy/a B pa3jInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yiibTaThl OCBOCHHs y4deOHOro mpeamera «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble Ui (OPMUPOBAHHMS  MHPOBO33PCHHUSI  OOYYAKOIIUXCS  MEKIUCIHMILIHHAPHBIC
(MeXmpeMeTHbIC) OOIICHAyYHbIC MOHATHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOM KAapTHHBI MHpa U
crnienu(UKy METOJIOB TIO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHS,
SIBJICHHE, MPOIECC, CUCTeMa, HAYYHbIH (haKT, HMPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCClIeIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCalbHbIe y4cOHbIC eiCTBHUs (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaromue (HopMUpOBaHHE (QYHKIMOHATBHOH T'PAMOTHOCTH W COLMAIBHON KOMIICTECHIIMH
oOyuaromuxcs;

CIIOCOOHOCTH 00yJaroIuXCsI UCIIO0JIb30BATh OCBOCHHBIC MEKTUCIUTIIMHAPHBIE,
MUPOBO33PCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC JICHCTBHS B MO3HABATEIBHON U COIMATBHOM
MPaKTHKE.

MertanpeaMeTHble  pe3yabTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCAJIbHBIMH  YYCOHBIMHU
M03HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OB.TIa)IeHI/Ie YHuBEpCaAIbHBIMU y‘lCﬁHBIMI/I M03HABATEJIbLHBIMHY J€iiCTBUSIMH:

1) 6a30Bble JIOrHYeCKHE TeiiCTBUS:

CaMOCTOSITENIFHO  (OPMYITUPOBATH W aKTyallM3WpOBaTh  MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONPENENATh LN JEeATEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCHUTH
PE3YIBLTATHI ACATCIIBHOCTH C IMMIOCTABJICHHBIMU LCIIAMU,

WCIIOJIb30BaTh MPU OCBOEHUU 3HAHUHN MPUEMBI JIOTHUECKOTO MBIIIJIEHUSI — BBIACIATh XapaKTEPHbIE
IIPpHU3HAKU HOHATHHU U YCTaHAaBJIIMBATh UX B3aMMOCBA3b, MCIIOJIB30BATh COOTBECTCTBYIOIIHUE IMMOHATHUA IJIA
OO0BSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHUI;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUH IAJId KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTHL JIOTUYCCKHUE PACCYKIACHUA (I/IHHYKTI/IBHI)IQ, ACOYKTHUBHBIC, I10 aHa.]'IOl"I/II/I), BBIABJIATH
3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B pPacCMaTPUBAEMBIX SBICHHIX, (HOpPMYITHpOBaTH BBIBOABI U
3aKITFOUCHUS,

MIPUMEHSITh B TpoIlecce TMO3HAHMSI, UCTIONIb3YEMbIe B XMMHUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HpeO6paSOBI)IBaTI) MOZCIIBHBIC MMPCACTABICHUA — XUMHYECKUHA 3HAK (CI/IMBOJ’I) JJIEMEHTA, XUMHNUYECCKasa
dbopMyna, ypaBHEHHE XHMHYECKOH peakluu — TpH pEHIeHUd YUeOHBIX TO3HABATEIbHBIX U



MIPaKTUYECKUX 3a/1a4, IPUMEHITh HA3BaHHBIE MOJIEIbHBIE ITPEICTABICHMS IS BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKLUi.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

(bopMyIHpOBATH IETH U 33/1a4H UCCIIEIOBAHMS, HCIIOJIb30BaTh MOCTABICHHBIC H CAMOCTOSTEIILHO
chopMyIUPOBAHHBIE BOMPOCHl B KadecTBE HHCTPYMEHTA IO3HAHUS U OCHOBBI ISl (hOPMUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

BJIaJIETh HaBBIKAMU  CaMOCTOSITEJIBHOTO  IUIAHMPOBAHUS U TIPOBEACHHUSI  YUYCHHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAONIOAaTh 3a XOJOM IPOLECcCca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €ro pe3yibTar, GopMyIHpoBaTh 0000IEHUS U BHIBOIBI OTHOCUTEIHHO JIOCTOBEPHOCTH
pe3yIAbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 0OOCHOBAHHBINA OTYET O MIPOJICIAaHHOM paboTe;

MpHOOpeTaTh OMBIT YYEHUUYECKOM HCCIIe0BATEIBCKON M MPOEKTHON NEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY IOMCKY METOJOB pEIICHHs MPAKTUYECKHX 3ajad,
MPUMEHEHUIO Pa3JIMYHbIX METOIOB MO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(poOpmanuu (HaydHO-TIOMYJsIpHAs JHUTEepaTypa
XHUMHYECKOTO COJIepKaHuUs, CIIPaBOYHBIE TocoOus1, pecypcsl HTepHETa), aHaTM3UpOBaTh WH(POPMAIIHIO
pa3IMYHbIX BUIOB U (OPM TPEICTABICHUS, KPUTHYECKH OIICHMBATh €€ JIOCTOBEPHOCTH U
HENPOTUBOPEUYNBOCTD;

(bopMyIHpOBaTh 3alPOCHl U MPUMEHATH Pa3IMYHbIe METO/IbI IIPU MOUCKE U 0TOOpe MH(pOpMAIUH,
HEOO0XOAUMOI 715l BBITOTHEHHS y4eOHBIX 3a/1a4 ONPEACTIEHHOTO TUIIA,

MpHOOpeTaTh OIBIT HWCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMaJbHYIO (opMmy mpencraBieHus uHpopmanuu (CXEMBl,
rpaduKu, Tuarpammbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

HCIOJIb30BaTh HAY4YHBIA S3BIK B KAa4eCTBE CPEACTBA MpPH paboTe ¢ XMMHUYECKON HHQOpMAaIlUei:
MPUMEHITh MeXIpeaMeTHble ((Pu3nyecKkue ¥ MaTeMaTHYeCKHe) 3HaKH M CUMBOJIBI, (DOpMYIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH.

OBjaaaenue YuuB€EpCaJbHBIMH KOMMYHUKATUBHBIMUA JeHCTBHSIMM:

3aJaBaTh ~ BOMPOCHI MO  CYIIECTBY  OOCYXKJIaeMod  TeMbl B XOJe  Jualora
W/WIM  TUCKYCCHM, BBICKa3bIBaTh HJCH, (OPMYJHUPOBATH CBOM NPEIIOKEHHS OTHOCHUTEIHHO
BBITOJIHEHUS MIPEIOKCHHOM 33/1auu;

BBICTYIIaTh C TMPE3CHTAllMEl pe3yabTaTOB IMO3HABATECIBHOW JEATEIBHOCTH, TOTYUYECHHBIX
CaMOCTOSITEITbHO HJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJHEHHH XUMHUYECKOTO 3KCIICPHUMEHTA,
MPAaKTUYECKONH pabOThl MO WCCIACIOBAHUIO CBOWCTB H3Yy4aeMBIX BEIIECTB, peaaH3alld y4eOHOro
MPOEKTa u bopmynHupoBaTh BBIBO/IBI
[0 pe3y/bTaTaM IMPOBEACHHBIX MCCICIOBAHUN MyTEM COTJIAaCOBAHUS MO3UIMA B XOja€ OOCYXKICHHUS U
oOMeHa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATH U OCYILECTBIIATH CBOK) ITO3HABATEIBHYIO AEATEIbHOCTD, ONPEAEIIS
e€ 1enu W 3aJayd, KOHTPOJMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh NpeisiaraeMbli
QITOPUTM JIEHCTBUHN TNPH BBIOJHEHUH Y4E€OHBIX M HCCIIEOBATEIbCKUX 3a/ay, BbIOMpaTh Hambojee
3G GEKTUBHBIN CIIOCOO UX pelIeHUs ¢ y4ETOM MOJIYYEeHHs HOBBIX 3HAHUM O BELIECTBAX M XUMHYECKUX
peakumsx;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIbTATbHI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIOT:

c(OpPMUPOBAHHOCTh IMPEACTABICHUM O XUMHUYECKOHW COCTaBJISIONICH eCTECTBEHHO-HAYyYHOM
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHHH SIBJICHUN TTPUPOIBI, B (DOPMUPOBAHUH MBIIIICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKUIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOW MJisi pEelIeHUs MPaKTHUYECKUX 3a1ady U
AKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUHM, KOTOpass BKJIIOYAET: OCHOBOIIOJIATAIOIINE IOHSATHUS
(XMMUYECKUI  DIIEMEHT, aToM, OJJIGKTpOHHas o000JIouKa aToMa, MOJIEKYJia, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XUMHYECKasl CBSI3b, CTPYKTYpHasi ¢popMyia (pa3BEpHyTasi U COKpall€HHas),
MOJIb, MOJISIPHASE Macca, MOJISIPHBIA O00BEM, YIIIEPOIHBIA CKeNeT, (YHKIIMOHATbHAS TPYyIIa, paauKal,
M30Mepus, U30MEPBI, TOMOJOTUYECKUI PsiJl, TOMOJIOTH, YIJIE€BOAOPOAbI, KUCIOPOI U a30TCOAEpIKAIINE
COCJIMHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHNUS); TEOPUH U
3aKOHBI (T€OpUsl CTPOEHHUs opraHuueckux BemiecTB A. M. ByTiepoBa, 3aKOoH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHUS, JICXKAIIUE B
OCHOBE TOHMMAaHUS IPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBIICHUH, PaKTOIOTHYECKHE CBEICHUS O
CBOMCTBAX, COCTAaBE, MOJyYECHUU U OE30IMACHOM HCIIOJIb30BAHUN BAKHEUITNX OPTAaHHYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH eATEIHbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH TOHSTHN, YCTaHABIMBATH HMX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU ONUCAHUU COCTaBa, CTPOCHUS H
MPEBPALICHUN OPTraHUYECKUX COCTUHECHUM;

chOpPMUPOBAHHOCTh yYMEHUW HCIIOJNB30BATh XUMHUYECKYIO CHMBOJHUKY JJII COCTAaBJICHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHOW) (OpMyJ OpPraHUYECKHUX BEHICCTB U
YPaBHEHUN XUMHUYECKHUX pEaKLMi, M3rOoTaBIMBaTh MOJEIM MOJIEKYJ] OpPraHWYeCKHX BEIIECTB IS
WJUTFOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMCHHMH YCTAaHABIMBATh MPHHAJICKHOCTh W3YYCHHBIX OPTaHUYCCKUX
BEIIECTB M0 MX COCTaBY M CTPOCHHUIO K OMpPENEIEHHOMY KIacCy/TpyIie COeAMHEHU (YriIeBOIOpPOIbI,
KHUCJIOPOJT ¥ a30TCOJIep KAIINE COSAMHEHUS, BBICOKOMOJIEKYIISIPHBIE COCIMHEHUS), 1aBaTh UM Ha3BAHUS
no cucreMatuueckoir HomeHknarype (IUPAC), a Takxke npuBOAUTH TPUBUAIBHBIE HA3BaHUS OTAEIHHBIX
OPraHWYECKUX BEIIECTB (ITWICH, WPOIMWUJIEH, aleTWIeH, OSTUJICHTJIUKONb, TIUIEpUH, (EeHom,
dbopManpaeru, aneTanbAerua, MypaBbUHAas KHCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCIIOTa,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIII0103a, TNINLKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEENSITh BUABI XUMUUECKOM CBS3H B OPraHMUYECKUX COCTUHEHHSIX
(onuHapHBIE U KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSTH MOJIOKEHUS TEOPUHN CTPOSHUSI OPTraHUYECKUX BEIIECTB A.
M. bytnepoBa miis oOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUs MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTPOCHHE, (DU3NUECKUE U XUMUUYECKHE
CBOMCTBA TUMUYHBIX MPEACTABUTENECH pa3IMYHBIX KIACCOB OPraHMYECKHX BellecTB (MeTaH, 9TaH,
STWJICH, TPOINUJIEH, alneTuieH, OyramueH-1,3, wmerwnOyranuen-1,3, O€H30], METaHOJ, 3TAaHOI,
ATUJICHTJIMKOJb, TIWIEPHH, (EHOI, aleTalbAeTH, MypaBbHHAs M YKCYCHas KHCIOTBHI, TJIFOKO3a,
KpaxMaJ, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCIJIOTA), HILTIOCTPUPOBATh TEHETHUYECKYIO CBA3b MEXKIYy HUMH
yYpaBHEHHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHHKH YTJIEBOJIOPOTHOTO CHIPhS (HEPTH,
MPUPOAHBIN Ta3, yroiib), CHOCOOBI WX TepepabOTKM U TPAKTHUUECKOE MPHUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOpPMUPOBAHHOCTh YMEHUUN MPOBOJIUTH BBIYUCICHUS IO XHUMHUYECKUM YypaBHEHUSM (MaccChl,
00béMa, KONMMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 MCXOJIHBIX BEILIECTB
WM MIPOJTYKTOB PEaKIUN);



c(OpPMUPOBAHHOCTh YMEHHU BIAJCTh CHUCTEMOW 3HAHWK 00 OCHOBHBIX METOJaX HAy4yHOTO
MO3HAHUS, MCIONb3YEMbIX B XMMHUHU MPHU U3YyYEHUH BEIIECTB W XMMHUYECKHUX SIBJICHUM (HaOmoneHue,
M3MEPEHHE, SKCIIEPUMEHT, MOJACIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbIE XMMHYECKUE 3HAHUSA JUIs
MPUHATUSA PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHEM;

cOpMUPOBAHHOCTh yMEHUU COOJNIIO/IaTh IMpaBWJIa MOJb30BAaHHUS XMMHUYECKOM ToCyaol u
1abopaTopHBEIM 00OPYJIOBAaHHEM, a TAKXKe MpaBHJIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

cOPMUPOBAHHOCTh ~YMEHHM IUIAHUPOBATh U  BBIMNOJHATh XUMHUYECKUH  AKCIICPUMEHT
(mpeBpallleHusi OpraHMYEeCKUX BEIECTB IPU HArPEBaHUH, MOTYYCHHUE STUIICHA U U3yYEHHUE €r0 CBOMCTB,
KAueCTBEHHBIC PEaKIMM OPraHWYEeCKHX BEIICCTB, JEHATypamus OCIKOB TpPU HATPEBAHHH, IIBETHHIC
peakiuu OelIKOB) B COOTBETCTBUU C MPABHIIAMU TEXHUKH 0€30MaCHOCTHU MPU OOpaleHUH C BEIIeCTBAMU
1 J1abopaTOpPHBIM O0OPYAOBAHUEM, MPEICTABIATH PE3yAbTaThl XHMHUECKOTO IKCIEPUMEHTa B (Gopme
3aliCHU YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (OpMyIHpOBaTh BBIBOABI Ha OCHOBE 3THUX
pe3yibTaTOB;

cOpPMUPOBAHHOCTh ~YMEHHMH KPUTHYECKH AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(MOpMALHUIO,
MOJIy9aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeCTBA MaccoBOi mH(popmarmu, UHTEpHET U APyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUia SKOJOTHUYECKH 11€TIECO00pa3HOro MOBEACHHUS B
OBITY ¥ TPYJIOBOW JEATECIHLHOCTH B IIENSAX COXPAHCHHS CBOCTO 3JI0POBBS M OKPYXKAIOMICH MPHPOIHOMN
Cpellbl, OCO3HaBAaThb ONACHOCTb BO3ACHCTBUS Ha JKUBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKHUX
BeleCTB, MoHMMas cmbica mnokazatens [IJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIICHUS H
MPEAOTBPALEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA,

JUISE O0Y4aIONINXCS ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHUE MPUMCHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/1aX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

UL CHETBIX M CIa0OBHIAMIMX OOY4YarOMIMXCs: YMEHHE HCIOJIb30BATh PEIbePHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins mst 3anucu xumudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne || HaumenoBanue pas3zienos u KonuuecTBo uacoB DnexTpoHHbIe (IUPPOBEIE) 00pa30BaTEIbLHEIC
n/n TEM IIPOrpPaMMBI Beero|| Kout- || Tpak- pecypcesl
POJIBHBIC| THYECKUE
paboTslI || paboThI

Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCKOH XUMUH

1.1|[Ipeamer opraHryecKoi 3 https://content.edsoo.ru/case/subject/10/
xumuu. Teopus cTpoeHust
OPraHNYeCKUX COCTUHEHUHN A.
M. bytieposa

|I/IT0ro 0 paseny H 3 H

|Pa311e.11 2. Yraesoaopoanbl

21 [IpenenvHbie yIIEBOJOPO/IbI 2 https://content.edsoo.ru/case/subject/10/
— AJIKaHBI

2.2 ||HenpenensHbIe 6 1 https://content.edsoo.ru/case/subject/10/
YTJIEBOJOPOBI: AIKEHBI,
aJIKa/IuEHbI, AJTKUHBI

2.3||ApomaTrnueckue 2 https://content.edsoo.ru/case/subject/10/
YIIIEBOLOPOBI

2.4 |[IpupogHBIC UCTOYHUKU 3 1 https://content.edsoo.ru/case/subject/10/
YIIIEBOJOPOIOB U UX
nepepabdoTka

|I/IT0r0 o pas3zeiy H 13 H

|Pa3)1eJ1 3. Kuciopojaconep:kamue oprannyeckne coeTHHeHusI

3.1||Cnuptel. DeHON 3 https://content.edsoo.ru/case/subject/10/

3.2||Anpnerunel. KapOoHOBBIC 7 1 https://content.edsoo.ru/case/subject/10/
KUCTOTHI. CIOXKHBIE YPUPHI

3.3||YrieBonsl 3 1 https://content.edsoo.ru/case/subject/10/

|I/IT0ro 0 pas3zeiy H 13 H

|Pa3)1e.11 4. A3oTcoaep:kaiiye OpraHudeckue coeIMHeHus

4.1 ||AMUHBL. AMHUHOKHMCIOTEL. 3 https://content.edsoo.ru/case/subject/10/
benxn
|I/IT0ro 10 paseny H 3 H

|Pa3)1e.11 5. BbICOKOMOJIEKY ISIPHbIE COeIMHECHUSA

5.1||[Tmactmaccer. Kayayku. 2 https://content.edsoo.ru/case/subject/10/
Bosokna

|I/IT0ro 10 paszeny H 2 H

OBIIEE KOJIMYECTBO HACOB|| 34 2 2

110 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KomnuecTBo yacos [ara DNEeKTPOHHBIE
/n Bceero| Kowr- [pak- |[A3y"IcHIA midposbe
pOJIbHBIE || THYeCKHe o0Opa3oBaTenbHbIC
pabotsl | paboThI peCYpChI
1 |[Ipeamer opranuueckoil Xumuu, eé 1 bubnuoreka LIOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE https://myschool.edu.ru/
2 |[Teopus cTpoeHHS OPraHUYECKUX COCTMHCHUN 1 bubmmorexa [JOK
A. M. bytiepoBa, €€ OCHOBHBIE MOJI0KEHUS https://myschool.edu.ru/
3 |[IIpencraBienue o KiiaccuUKauu 1 Bbubnuorexa LIOK
oprannyeckux BemectB. Homenknatypa https://myschool.edu.ru/
(cucremaTuveckasi) ¥ TpPUBUAIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
4 ||AnkaHbl: COCTaB U CTPOCHHE, TOMOJIOTUUECKHI 1 bubnuotexa IJOK
psn https://myschool.edu.ru/
5 |[MeraH 1 3TaH — TPOCTEUIITNE TTPEACTABUTEIIN 1 bub6mmorexa [IOK
AJIKaHOB https://myschool.edu.ru/
6 ||ANKeHBI: COCTaB U CTPOCHHE, CBOICTBA 1 bubnuorexa IJOK
https://myschool.edu.ru/
7 || OTuneH u nponuieH — MpocTenIme 1 Bubimorexa [IOK
MPEICTaBUTENM ATKEHOB https://myschool.edu.ru/
8 |[IIpaktuueckas pabota Ne 1. «[Tomydyenue 1 1 bubmorexa LIOK
STUJIEHA U U3YYEHHE €0 CBOWCTBY https://myschool.edu.ru/
9 ||Ankanuensl. byranuen-1,3 u metunOyraaueH- 1 Bubnuorexa LIOK
1,3. Ilony4yeHne CHHTETHUECKOTO KayuyKa 1 https://myschool.edu.ru/
pPEe3UHBI
10 ||ATKHHBL: cOCTaB M OCOOCHHOCTH CTPOCHUS, 1 bubmuorexa IJOK

TOMOJIOTMUYECKUH Psil. ALETHIIEH —
MIPOCTEUIINN NTPECTAaBUTED AIKUHOB

https://myschool.edu.ru/
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
m/m Beero| Kowur- Mpax- |43ydenus)  undposbie
pOJIbHBIE || THYECKHE o0Opa3oBaTenbHbIC
paboThl || paboTHI peCyperl

11 ||Borluniciienus 1o ypaBHEHUIO XUMUYECKON 1 bubnuorexa LIOK
peakuuu https://myschool.edu.ru/

12 ||Apensl: 6eH3011 ¥ TOIy0s1. TOKCHYHOCTh apeHoB || 1 Bubmrorexka [IOK

https://myschool.edu.ru/

13 |leneTHueckas CBs3b YIrIIEeBOAOPOIOB, 1 Bbubnuoreka IJOK
MPUHAIJICKANIUX K Pa3IMYHbIM KJ1accaM https://myschool.edu.ru/

14 |ITpupoaHbIe UCTOYHUKHU YTIEBOJOPOIOB: 1 bu6morexa LIOK
IIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHbIC ra3bl, https://myschool.edu.ru/
He(PTh U IPOAYKTHI €€ IepepadoTKu

15 ||[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB: 1 Bu6muoreka [JOK
MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC Ta3bl, https://myschool.edu.ru/
He(Th U MPOAYKTHI €€ nepepaboTKu

16 |KontponbHas pabora no pasaeny 1 1 Bubmuorexa [JOK
«YTneBoaopoab» https://myschool.edu.ru/

17 |lIpenenbHbIe OJHOATOMHBIC COIUPTHI: MeTaHOT U || 1 bubnuotexa IJOK
aTaHoj. BogopoaHas cBs3b https://myschool.edu.ru/

18 |MHOroaToMHbl€ CIUPTHI: STHIEHTIUKOIb U 1 Bubmuorexa [JOK
TIIALEpUH https://myschool.edu.ru/

19 ||Denomn: cTrpoeHue Monekyisl, pusndeckue u 1 bubmmorexa IIOK
XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/

20 ||Ampaeruasl: GopMabIeTH M alleTalbJICTH I, 1 bubmoreka LIOK

AI1leTOH

https://myschool.edu.ru/
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
n/n Beeroll Kont- Ipak- |A3YyHdeHus 1 poBbIe
posbHbIe | THUeCKHE oOpasoBareibHbIC
paboThl || paboTHI peCyperl

21 ||OgHOOCHOBHEBIE TIPEIeTbHBIC KAPOOHOBHIE 1 Bubmrorexka [IOK
KHUCJIOTHI: MypaBbUHAs U YKCYCHas https://myschool.edu.ru/

22 |lIpaktuueckas padora Ne 2. «CBolicTBa 1 1 bubnuorexa LIOK
pacTBOpa YKCYCHON KHCIIOTBD) https://myschool.edu.ru/

23 ||CteapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK 1 Bbubmnoreka LIOK
MIPEJICTABUTENH BBICIIUX KaPOOHOBBIX KUCIIOT https://myschool.edu.ru/

24 |[MbL1a KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, 1 bu6morexka LIOK
HUX MOIOILIEE IEUCTBUE https://myschool.edu.ru/

25 ||CnoxxHbIe 2(pUpBI KaK TPOU3BOIHBIC 1 bubmoreka [TOK
KapOOHOBBIX KUCIIOT. 'HAPOIN3 CIOKHBIX https://myschool.edu.ru/
3¢upoB

26 |YKupsr: ruaponns, mpuMeHeHne, ononorndeckas|| 1 bub6nuoreka [JOK
pOJIb JKUPOB https://myschool.edu.ru/

27 ||YrieBoasl: cOCTaB, KiacCU(UKAIIMSL. 1 bubanorexa [IOK
Baxxneliuve npencraBuTeNnu: ritoKo3a, https://myschool.edu.ru/
bpykTo3a, caxaposa

28 ||[Kpaxma v 1eutoiio3a Kak IpHpOIHbIC 1 Bu6morexa [IOK
MOJIMMEPHI https://myschool.edu.ru/

29 |[KoHTponbHas paboTa 1o pa3zaery 1 1 Bu6mmorexa [TOK
«Kucnopoacoaep:xaiiue opraHnyecKue https://myschool.edu.ru/
COETUHEHMS»

30 ||AMHHBI: METHIIAMHUH U aHUIUH 1 Bbubmorexa LIOK

https://myschool.edu.ru/
31 ||AMMHOKHCIOTBI KaK aM(pOTEpPHbIE 1 Butmnorexka [IOK

OpraHUYECKUE COCAMHEHUS, UX OMOJIOTHIECKOE
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
n/m Beeroll Kont- Ipak- |A3YyHdeHus 1udpoBbIe
posbHbIe | THUeCKHE o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
3gayeHue. [lenTuabl https://myschool.edu.ru/
32 ||benku Kak MPUPOIHBIE BHICOKOMOJIEKYIISIPHBIC 1 bu6morexa IIOK
COEJIMHEHUS https://myschool.edu.ru/
33 ||OcHOBHBIE TOHATHA XUMUH 1 butnuorexa LIOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUMN https://myschool.edu.ru/
34 ||OcHOBHBIE METOIBI CHHTE3A 1 bubmmorexa LIOK
BBICOKOMOJIEKYJISIPHBIX COEINHEHHH. https://myschool.edu.ru/
[InacTmaccel, KayuyyKky, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOI'PAMME
IIpoBepsiemble TpeGOBaHMS K pe3y/IbTaTaM 0CBOEHUS OCHOBHOM
oOpa3oBaTeibHO nmporpammsl (10 kiacc)
Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MIPOTpaMMBI CpETHEr0 0011eT0 00pa30BaHUS
pe3yibTaTa
1 TeopeTrnueckre OCHOBbI OPraHUYECKON XUMUU
11 CdopmupoBaHHOCTH MIpEACTABICHUI 0 XUMHYECKON COCTAaBJISIOIIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpPA, POJM XUMHUHM B MO3HAHUMU SIBJICHUN NPUPOABI, B
(GhOpMHUPOBAHUH MBIIUICHHUS M KYJIbTYpPbI JIMYHOCTH, €€ (PYHKIIMOHAIBHONU TPaMOTHOCTH,
HEOOXOMUMOM Il pelIeHHs] MPAKTHYEeCKUX 3aJad U JKOJIOTUYECKH OOOCHOBAaHHOIO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOHOM cpesie
1.2 Brnagenue cucremMoill XMMHYECKMX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOUINE

HNOHATHUS (MOJIEKYJA, BAJIEHTHOCTbH, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIECHMUS,
XUMHUYECKasi CBSA3b, MOJIb, MOJISIpPHAs Macca, MOJIIPHBIA OO0BEM, YIJIEPOJHBIM CKeJeT,
(GyHKUMOHANbHAS TPYINa, pPAagUKal, H30MEpHs, H30MEpbl, TOMOJOTHYECKUH P,
TOMOJIOTH, YIJIEBOJOPObI, KHUCIOPOA- U a30TCOAEpKalllie COeIUHEHUs, OMOIOTHYECKU
aKTUBHBIE BelleCTBa (YIJIEBOJBI, KHUPBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs XUMHYECKOIO
CTpOEHMS opraHudeckux BeuecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN
A3BIK XUMHH, (PaKTOJIOTUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUU H
0€30I1aCHOM HCIT0JIb30BaHUM BAKHEUIIIMX HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB B
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OBITY M IPAKTHUYECKON AEATEIbHOCTH YeJIOBEKa

1.3

CdopMUpOBaHHOCTh ~ YMEHHMM  BBIABIATH  XapaKTepHble  MPU3HAKU  IOHATHIH,
yCTaHaBIMBATh MX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSATUS IpHU
OMKMCAHUU COCTaBa, CTPOCHHUSI U MIPEBPALICHUI OpraHU4YeCKUX COCTUHEHHM

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCMOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY Ul COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalieHHON) (GopMya OpraHMYeCKUX
BEUICCTB M YPaBHEHUH XHMHYECKUX PpEaKLIMW, HW3rOTAaBIMBATH MOJEIU MOJIEKYII
OPraHMYECKUX BEUIECTB Ul WUIIOCTPALIMM HX XUMHUYECKOIO U IIPOCTPAaHCTBEHHOI'O
CTPOEHHUS

1.5

ChopMupoBaHHOCTP ~ YMEHHUH  YCTaHaBIMBATh  NPUHAICKHOCTh  M3YyYCHHBIX
OpPTaHMYECKUX BEIIECTB 10 UX COCTABY U CTPOCHUIO K ONPEEICHHOMY Kiaccy (Tpyrie)
COCMHEHUN  (YIJIeBOJOPOIbI, KUCIOPOA W a30TCOACpIKAIMEe  COCTUHCHHS,
BBICOKOMOJICKYJISIDHBIC COCIUHEHHS), JlaBaTh KM Ha3BaHUS 110 CHCTEMaTHYeCKOU
Homenknarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUSI OIpPENENATh BUAbl XMMHMUYECKOW CBSI3U B OpraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPAaTHBIE)

1.6

ChopMupoBaHHOCTh YMEHHS TIPUMEHSATD: MOJIOKEHHUS TEOPUH CTPOSHUSI OPraHMYECKUX
BemecTB A.M. bytiepoBa ains 0OBsSCHEHHs 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUS MAacCChl BEIIECTB

VYraeBonopobl. Kucinopoacoaepikaiyie u a30TcoAepIKaliie OpraHiuecKue COeTMHCHUSI.
BbicokOMOJIEKYIISIpHBIE COCTUHEHHUST

2.1

CdopMupoBaHHOCTH YMEHUN TPUBOJUTH TPUBUAJIbHBICE HA3BaHHMsS  OTACIbHBIX
OpTraHWYECKUX BEIIECTB (IPTUJICH, MPOIMWIIEH, alETUJICH, ATHJICHIJUKOIb, TIUIEPHUH,
denon, Qopmanpaerun, aneTanbAeTHA, MypaBbUHAs KHUCJIOTA, YKCyCHas KHCIIOTa,
OJICMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, GPYKTO3a, KpaxMmal, IeJITI0I03a,
TJTUIMH)

2.2

ChopMHpPOBAaHHOCT, YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUBHUECKUE U
XUMUYECKHE CBOMCTBA THUIMUYHBIX MPEIACTABUTEICH Pa3TUYHBIX KJIACCOB OPTraHUYECKUX
BelecTB (MeTaH, dTaH, STUJIEH, MPOMWIEH, aleTuieH, Oyraauen-1,3, MeTunOyraaueH-
1,3, OGeH30y1, METaHOJ, 3TaHOJ, 3TUJICHIVIMKOJb, TIJIMIEPUH, (DEHOJI, aleTanbAerumi,
MypaBbUHAs M YKCyCHasi KHUCIJIOTHI, TJIOKO3a, KpaxMmaj, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA)

2.3

C(I)OpMI/IpOBaHHOCTL YMCHUA HIUTIOCTPUPOBATH TCHCTUUYCCKYIO CBA3b MCKIAY
TUITMNYHBIMU MNpeaACTaBUTCIIAMHA Pa3IMYHBIX KJI1aCCOB OpTraHUYCCKUX BCIICCTB
YpaBHCHUAMU COOTBCTCTBYHOIIINUX XUMHUYCCKUX peaKHHI:I C HCIIOJIb30BaHHUEM

CTPYKTYPHBIX (hopMy1

2.4

ChopMupoBaHHOCTh YMEHHSI XapaKTEPH30BAaTh HMCTOYHUKH YTIIEBOIOPOIHOTO CHIPhS
(He(Th, TPHUPOIHBIK Ta3, Yrojib), CIOCOOBI HX TMepepaboTKM M MIPAKTHUYECKOE
pPUMEHEHHE TIPOTYKTOB TIepepadOTKH

XuUMHS U KU3Hb. PacyeTsl

3.1

ChopMHpPOBAaHHOCT, yMEHHUH BIAJAETh CHCTEMOW 3HAHWUH OO0 OCHOBHBIX METOJax
HAay4YHOT'O MO3HAHMUSI, UCIIOJIB3YEMbIX B XMUMHH MPU U3YYEHHH BEIIECTB U XUMHUYECKUX
SBJICHUN (HAONIOZCHUE, W3MEPEHHE, IKCIIEPUMEHT, MOJCIUPOBAHHUE), HCIIOIH30BAThH




CUCTCMHBIC XMUMUUYCCKHUC 3HAHUA IJId NPUHATUSA pemeHHﬁ B KOHKPCTHBIX JXMU3HCHHBIX
CUTyalusX, CBA3aHHBIX C BEIIECTBAMU U UX ITPUMCHCHUEM

3.2

CdopMupoBaHHOCTH YMEHHI COOIOAThH MPaBUIa MOJIH30BAHUS XUMUYECKOU MOCY0N U
7ab0paToOpHBIM O00OpYyIOBaHMEM, a TakKe IMpaBUia OOpallleHUs C BEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKIMSIMHU T10 BBIMTOJIHEHUIO TA0OPATOPHBIX XUMHUYECKHUX OITBITOB

3.3

ChopMupoBaHHOCTh YMEHMH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHus] OpraHMYECKMX BEIIECTB IPHU HArpEeBaHUM, IIOJIY4YE€HUE OTHIEHAa U
U3y4EHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX BELIECTB, IECHATYpPALMs
O€IKOB NpH HarpeBaHWM, L[BETHHIE PEAKIMU OEIKOB) B COOTBETCTBUHM C IPaBUIAMU
TEXHUKA O€30MacHOCTH TMpH OOpalleHWH C BEIECTBAMU M JIAOOPATOPHBIM
000pyJI0BaHUEM; NPEACTABIATh PE3yJbTaThl XUMUYECKOI'O HKCIEpUMEHTa B (Qopme
3alMCH ypaBHEHUH COOTBETCTBYIOUIMX PEAaKUUH M (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YJbTAaTOB

3.4

ChopMupoBaHHOCT YMEHHUI MPOBOJAMTH BBIYUCIECHUS 10 XUMHUYECKUM YpaBHEHUSM
(Maccel, 00BEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOAYKTAa PEAKLHUH 110
U3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJIHOTO U3 MCXOJHBIX BEIECTB WJIN IPOAYKTOB
peakuun)

3.5

ChopMupoBaHHOCTH YMEHUI KPUTUYECKH aHATH3UPOBATh XUMHUYECKYIO MH(POPMAIHUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeACcTBa MacCOBOM MH(pOpMaLuu, ceTb MIHTepHeT

H JIpyrue)

3.6

CdopMUpoOBaHHOCTh yYMEHHU COOJIONATh TIPaBHUa SKOJIOTHYSCKH IIEJIeCO00pa3HOro
HOBEJICHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10pPOBbs U
OKpYXXarollled MIPUPOJHOM Cpellbl, OCO3HAaBAaTh OINACHOCTb BO3JCHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONpPE/IEICHHBIX OPraHMYECKUX BEIIeCTB, MOHUMas cMblca nmokazatens [1JIK
(mpeaenbHO  JOMYCTMMOW  KOHLIEHTpAlMM), TMOSACHATh Ha IpUMEpax CHOCOObI
YMEHBIICHUS U NPeIOTBPAILEHHs] UX BPEJAHOTO BO3CHCTBUS HA OpPraHU3M YeJI0BEKa

IIpoBepsiemble 3jieMeHTHI cogep:kanus (10 kaacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

11

IIpeamer OpraHM4YecKOM XHMMHH: €€ BO3HMKHOBCHUE, Pa3BUTHE U 3HAYEHUE B IIOJIYyYEHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus CTpOEHMsS] OpPraHUYECKUX coequHeHuil A.M.
byrneposa, ee OCHOBHBIE ITOJIOKEHHUS

1.2

CrpyKkTypHBIE (GOPMYIIBI OPraHUYecKUX BemecTB. ['omomorus, nzomepusi. XUMU4ecKas CBS3b B
OpraHMYECKUX COEJUHEHMSIX - OJUHAapHble U KpaTHble CBa3u. IlpeacraBneHue o
KJIaccU(UKALMU OPraHUYECKHX BEILECTB

13

HomeHnknarypa opraHM4eckux COEIMHEHHMM (cucTeMaThueckas) M TpUBHAIbHBIE HAa3BaHUA
BOKHEHIINX MPEACTABUTENICH KIIACCOB OPraHUYECKUX BEIIECTB

YrneBonoposl

2.1

AJKaHBl: COCTaB U CTpOEHHE, TOMOJOTMYECKM psn. MeraH U 3TaH - MpocTeliIne




MPEJICTABUTENIA aTKaHOB: (DU3MYECKHEe M XHUMHUYECKHE CBOWCTBA (PEakIMU 3aMEUICHUS U
TOpPEHUs ), HAXOXACHNUE B IPUPOJIE, TIOTyYeHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psii. DTUIEH M IPONWIEH - MPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMICTBa (peakuuu THIpUPOBAHMUS,
raJIOrT€HUPOBAHMUSL, THIPATAllUY, OKUCIIEHUS U TIOJIMMEPHU3ALINN ), TIOTYYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyramuen-1,3 u metwiOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOr0 KaydyKa U Pe3UHbI

24

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKUM PsiA. AUETUICH - IPOCTEHITNI
MPEJICTABUTENb AJTKUHOB: COCTaB, CTPOCHHE, (PU3MUYECKUE M XMMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, THIPATAIIMH, TOPSHHUSI ), TOJTYYCHUE U TIPUMECHEHHUE

2.5

Apenbl. benszon: cocrtaB, crpoeHue, (QHU3MYECKHE W XMUMHMYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS. U HUTPOBaHUs), MOIY4YEHHE W IpUMeHeHue. Toiyos: cocraB, CTpPOEHHE,
(du3nyeckne U XMMUUYECKUE CBOWCTBA (peaklUH IaJOreHUPOBAaHUS U HUTPOBAHMUS), OJIy4EHUE
U TnpuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTuueckas CBS3b MEXIY YIJIEBOJIOPOAAMHU,
NPUHAAISKANIMMU K Pa3IMYHBIM KaccaMm

2.6

[TpupoaHbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nomnytHeie HePTsIHBIE Ta3bl. HedTh
u ee npoucxoxaenne. CrocoObl nepepaboTku He(TH: MEeperoHka, KPEeKUHT (TepMHUYECKHA,
KatanuTuueckuit), muponus. IIpoaykrtel mnepepa®oTku HedTH, HUX TOPUMEHEHUE B
MPOMBIIIICHHOCTH U B ObITYy. KaMeHHBIH yToJib ¥ MPOIYKTHI €ro mepepadoTKu

Kucnoponconep:xaiue opraHn4eckie coeIMHEHNs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHOJ: CTpoeHHe, (U3MYECKHE U
XMMHUYECKHE CBOMCTBA (PEaKIMU ¢ aKTUBHBIMU METaJlIaMH, IaJIOT€HOBOJIOPOJIaMH, TOpEHHE),
IIpUMEHEHHEe. BOomOpoJaHBIE CBS3M MEXAY MOJIEKyJaMu CIMPTOB. JlelicTBHME MeTaHona u
JTaHOJAa HAa OPraHu3M 4YeJIOBEKa. MHOroaTOMHbIE CHUPTHI. OTHICHIJIMKOJIb W INIMLEPHH:
CTpoeHHe, (u3Mueckue U XMMHYECKHE CBOMCTBa (B3aMMOJEMCTBHE €O IIEIOYHBIMU
MeTaJlJlaMi, KadyeCTBEHHAsl PEaKLUsi Ha MHOTOATOMHBIE CIHPTHI). [leiicTBME Ha OpraHu3M
yenoBeka. [[pumenenue rimnepruHa u STUICHIITMKOJIS

3.2

@DeHo: CTpOeHUE MOJEKYJbl, PU3NYeCKue U XUMHUUYECKHue cBoicTBa. TOKCHMYHOCTH (eHona.
[Tpumenenue penona

3.3

Anbaeruapl U KeToHbl. @opManbIeru, aleTaabAerul: CTpOeHNUE, PU3NUECKUE U XUMUYECKHE
CBOICTBa (peakUMM OKHCIEHUS M BOCCTAHOBJICHMsSI, KaUECTBEHHBIE PEAKIUH), NOJYyYEHUE U
IIPUMEHEHHE

3.4

OIHOOCHOBHBIE TpeeabHbIe KapOOHOBBIE KUCIOTH.. MypaBbUHAsT W YKCYCHasl KHUCJIOTHI:
cTpoeHHe, (U3MUeckrue W XMMHYECKHE CBOMCTBa (CBOICTBa, 0OIIMe AN Kjacca KHCIOT,
peakius dTepuduKaIum), mojyudeHue u npumeHenne. CTeapuHoBast U OJICMHOBAsI KMUCIIOTHI KaK
MPEJICTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT. MbIla KaK COJH BBICIIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NeiCTBHE

3.5

CrnoxHble 3(upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. ['MAPONIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'naponus xxupos. I[IpumeHnenne xupoB. bruonorudeckas poiib KUpOB

3.6

YrneBoabl: cocTaB, KiacCU(pUKAIUS YIIIeBOJAOB (MOHO-, AM- M Toiucaxapuisl). ['mokosa -
MPOCTEUIINIA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHUSI MOJEKYNbI, (U3UISCKHE U XUMUUYCCKHUE
cBoiicTBa (B3aumojelictBue ¢ ruapokcuaoM menu (II), okucieHne aMMHAuYHBIM PACTBOPOM
okcuma cepedpa (I), BoccraHoBieHWEe, OpOKEHHE TIIOKO3BI), HAXOXACHHUE B TMPUPOJE,




npuMeHeHue, bnonorndeckas poib. @otocunres. PpykTo3a Kak n30Mep riaroKo3sl. Kpaxman u
LEJUTI0N03a KaKk MpHUpojHble monuMepbl. CTpoeHue Kpaxmana U 1estoiao3sl. dusnueckue u
XUMHUYECKHE CBOMCTBA KpaxMaia (TUIPOIN3, KAUeCTBEHHAs PEAKIIHUS C HO0M)

4 A30TcoaepKaIe OpraHuIeCKUe COSAMHEHUS

4.1 AMHMHOKHUCIIOTBI Kak aM(oTepHbIe OpraHuyeckue coeauHeHus. PU3nUecKkrue U XUMHUYCCKHUE
CBOMCTBa aMUHOKHCIIOT (Ha HpUMepe TIIMIKMHA). buonormyeckoe 3HAYCHUE AMHHOKHUCIIOT.
IMenTnaer

4.2 benkn kak mNpUpPOIHBIE BBICOKOMOJEKYIISPHBIC coeauHeHus. llepBuyHas, BTOpUYHAs U
TpEeTUYHasi CTPYKTypa OenkoB. XUMHUYECKUE CBOMCTBAa OCJIKOB: THUIPOJIW3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OEKH

5 BBICOKOMOJIEKYIJISIpHBIE COCTUHEHHS

51 OCHOBHBIE TIOHSITHUS XUMHUHU BBICOKOMOJICKYJISIDHBIX COCIUHEHHH: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpU3AIliU, CpPeAHsss MoJieKyssipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUH - MOJIMMEPHU3aIUsl U MOJTUKOH ICHCAITHS

5.2 OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4Y€HHUs BEIIECTB W MX IPEBpPALICHUN: O3HAKOMIIEHHE C

06pa3uaMH MNpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YYyKOB. HOJIyLIeHI/IC
CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1.Pyn3utuc I'.E. Xumus. Oprannueckas xumus 10 kinace: yueOHUK 1711 00111e00pa30BaTeIbHbIX
yupexeHuit: 6a3osbiil yposens / [.E. Pynsutuc, @.I'. ®enbaman — 14-e uznanue — M.: IIpocsemenue,
2014. - 192 c.

2. Pamenikmii M. A. Jlunaktudeckue Matepuaisl o xumuu. 10-11 kiracc. M3garenscTBo:
IIpoceemenne.2018 rox.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. H.H. I'apa. IIporpammsl U IpuMepHOE TEMaTHUECKOE INIAHUPOBAHUE Kypca XUMHUU K yUeOHUKaM
xumuu aBTopos I'.E. Pynsuruc, @.I'. ®enpaman ans 8-9 knaccos u 10-11 knaccos
0011e00pa3oBaTeIbHBIX YUpexkaeHNU (0a30BbIi YPOBEHb).

2. Pymsutuc I'.E. Xumus. OcHoBsl 06mieit xumun. 11 kmace: yue6. st oGieoOpa3zoBar. yupexaeHui:
6a3oBblit ypoBeHb — M.: [IpocBemenue, 2015 .

3. T'apa H.H. Ypoxku B 11 knacce: mocobue i yuutens o01eo0pa3oBaT. yupexxaeHuit — M.:
[Ipocsemenue, 2014 r.

4. Ps6oB M.A. COoopHUK 3a/1a4, yIpaXHEHUH 1 TecTOB 1o xuMuu: 11 knacc k yueOHuky I'.E.
Pynzutuca, ®@.I'. ®enpamana «Xumus: 11 kiace» - M.: U3gatenbctBo «Jx3amen», 2015r.

5. Papenxuit A.M. Xumus. unaktuueckuit marepuai. 10-11 knaccsl. [locobue s yuurenen
obmeobpasosar. yuapexaenuit — M.: [Ipocsemienue, 2014 T.




HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
Beenutenannsiehttp://www.chemnet.ru ['azeta « Xumus» u caiit ais yuurens «5 Uy Ha ypoK XUMHUN
http://him.1september.ru Equnas xomtekmus LIOP: [IpenMeTHast KOIIEKIHS « XUMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIC SIKCIIEPUMEHTBI: XHUMHUSL.
Komnekmust Poccuiickoro o0mieo6pa3zoBaTenbHOTO mopraia

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas ouMIinana nmKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMusi: JIKTPOHHBIN YUeOHUK U1 CPEAHEHN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: SJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpbITBII KOJUTEIK: XUMUS

http://www.chemistry.ru JluctaHiimoHHast OJIMMITHA 1A TT0 XUMHH: TEJICKOMMYHHUKAITMOHHBIH
00pa3oBaTeNbHBIN MPOEKT
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