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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (penepalibHOi 00pa30BaTEeIBHOM MPOTPAMMEI CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yronux OCHOBHbIE
o0Opa3oBaTelibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUS OOYUYAIOMIMXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHUI K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTH LICHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanuzyercs xumuueckoe oOpa3oBaHue OOydYalOIIUXCS HAa YpPOBHE CpEAHEro OOIero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM Crlenun(UKd HAyKd XUMHH, €€ 3HA4eHUs B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakkKe ¢ y4€ToM OOUIMX Iened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaJa B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAlOIIEro MHpa, OCO3HAHMSI B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3anMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe TMI00aTbHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM ¢ OOHMIMMHU MENIMH W TPUHIUIAMH CPeIHEro oOmero oOpa3oBaHMS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsromuMu  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuyeckas
xumus» U «O01as 1 HeopraHudeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HAaHUH U3 001IeH XUMUM) U OpraHrnuecKoi Xxumun. PopMHUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU MpeMeTa 00eCreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOTO00pa3us BEIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU HaA
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaKkK€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEIICCTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IepBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHs TEOPETUYECKHN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOINETEOPETHYCCKHMX M METOJOJOTHYECKHX ITO3HIIHH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICIMBATh MH(DOPMAIIMIO U NMPUMEHSATHh €€ NIJIsl TOMOTHEHHUS! 3HAHUHM, perieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUITOCOPCKUX MM, TaKMX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUM MEXTy HOBBIMU (paKTaMU M TEOPETHUUECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B nutane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHSI U COITMATM3AINN 00yUYaOIUXCsI TPHHSITHIE
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHETO 00111ero o0pa3oBaHusl, IPU ONPEICICHUN COJEPKATEIILHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM IeATEIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBICHUH, HMEIOIIUX MECTO B MMPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJe U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMe 1o XMMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
oTaéTcs MPeaNOoUYTEeHUE TPAKTHUECKONH KOMIIOHEHTE CO/Iep KaHus 00y4eHUs, OpPUECHTHPOBAHHON
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHHSMH AKTHBHOTO
TIOJTyYEHUS 3HAHUH U IPUMEHECHHS HX B PEeaTbHOW KU3HU JIJIS PEIICHUS PAKTHYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0OOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHNA),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIUIS Pa3IMIHBIX BHJIOB JICATEIHBHOCTH: PEIICHUS TTPOOIIeM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX JUIsi MPUOOpPETEHUs OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BHUTHE MTO3HABATEIILHBIX HHTEPECOB, MHTECIUICKTYaTbHBIX U TBOPUYSCKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIONIBL30BaTh COBPEMEHHBIE NH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIepKAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0OAAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOTIO MPHUPOAONOIb30BAHMUS,
NIOTIOJIHEHUSI SHEPTreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKrX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBUAIbHbIE Ha3BaHUS BaKHEHIIUX IPEICTaBUTENEH KJIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEILIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (ILJIaBJIeHHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NpOCTEeHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKHE CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposnHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHbIil ra3 U MonyTHbIE HEPTSIHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepaboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTsl mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCrepUMEHTAIbHBIE METO/Ibl M3YYEeHMsI BEUIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U NU3YYEHUE €TI0 CBONUCTB.

Pacuérnrie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kanye opranudeckne coeJuHeHUst

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIMKOJIS.

deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYeCKHe cBOMCTBA. TOKCMUHOCTD (peHoua.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuUMepe TIIUIMHA). buojormueckoe 3HAYeHHE AMHUHOKUCIOT.
Ilenrtu b



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPU3AINM, CPEeIHsSs MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMH /TSI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M €TUHULBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, KHUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00y4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYLIUMHU LEJOCTHOM CUCTEME XMMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIHUTATEJIbHOW JIEATEIBHOCTU B COOTBETCTBUU C I'YMAaHUCTHUYECKHMM, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS INYHOCTH 00yYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IpPEICTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U PAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE KOJOTMUYECKHE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHH I aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM NMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIITIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, Hay4HbIH (akT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMANTFHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU YUEOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHUH ¥ yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICTyKTUBHBIE, [10 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOCIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) HJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX IMPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIHi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBaHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOLecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJep)KaHus, CIpaBouyHble TocoOusi, pecypcbl HHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpOopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au ONpeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATEIbHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKTa M (HOPMYJIHUPOBATh BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIBHYIO NESTEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee F3(h(HEKTUBHBIN CIIOCOO UX PEIICHUs C y4ETOM MOJMyUEHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATBI 10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIONIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad W DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolIne
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTass U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM,  YITIEpOIHBIA  CKEJeT,
GbyHKIMOHATIbHAS TPYMMa, paguKan, H30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN pPsA, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllUe COCAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEpPHBIC MPU3HAKU TMOHSATHH, YCTaHABIUBATH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS MIPU ONMMCAHUU COCTABa, CTPOEHUS U
MIpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTABIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHON) (POPMYIT OpraHUYECKHX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAJICKHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OMNpeAeNéHHOMY KJacCy/Tpynmne CoeIuHEeHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpXKAIIUE COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOANTH TPUBHAIBHBIE HA3BAHHS OTICIBHBIX OPTraHUYECKHUX BEIIECTB (ITHJICH, MPOMHIICH,
aleTUJICH, STUJICHTJIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbAETHI, aleTaTbJCTHa, MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, (GPYKTO3a,
Kpaxmal, [eJUTF0JI03a, TIUIUH ),



c(OpMUPOBAHHOCTh YMEHHMSI OMNPEAENATh BHJbI XMUMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTABUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeH3ouI,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHMHUYECKUM YpPaBHEHUSAM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WIIK IPOAYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCHOJb3yEMbIX B XHWMHUM MpPU HM3YYEHUHM BEUIECTB MU XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYN0i U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIIOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCIKOB) B COOTBETCTBUH C ITPAaBUIIAMU TEXHUKHU 0€301TaCHOCTH MPHU 00pallleHun
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHI KpPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYIO HH(}OpMaIHNIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHHs] CBOETO 3JI0POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BelIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUsI UX BPEJAHOTO BO3JICHCTBUSA HAa OPraHHU3M
4eJI0BEKa;

JUIst 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J10POBbSI: YMEHHE HPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUISL CJICTIBIX U CIIA0OBUSIIUX 00yUarOIUXCsl: YMEHUE HCIIOb30BaTh PEIbePHO-TOUCUHYIO
cucremy o0o3Hauenuit JI. bpaiins s 3anucu xumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaundecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM

Ne ni/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[IpenmeTr opraHMYeCcKON XUMUU.
11 Teopus cTpoeHUS OpraHU4YECKUX 3
coenquHenuit A. M. Byrneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesompopoabt
21 IIpenenbHbIE YTIIEBOAOPOIBI — 5
' AJIKaHBI
HenpenenbHble yrneBogopoasl:

AJIKCHBI, aJIKaAUCHBI, aJIKMHBI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

http://him.1september.ru Eqnnas
kosuekius LIOP: TlpenmeTtHas
KOJUTEKIuUs «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE
AKCIEPUMEHTHI

http://him.1september.ru Enqunas
kotekuus LHOP: [Ipenmernas

KOJUIeKIMs «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCIEPUMEHTBI

http://him.1september.ru Eqnnas
kosekusa LOP: TIpenmeTtHas

KoJuTeKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry
EcTtecTBeHHO-Hay4HbIE

AKCIEPUMEHTBI
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2.3 ApomaTH4eCKHe yriIeBOA0POAbI 2

24 IIpupoHbIE UICTOYHUKHU
' YTJIEBOJIOPOOB U UX IepepadoTka

Utoro no pazneny 13

Pa3znen 3. Kuciiopoaconep:kaiue opranuieckue coeTuHEeHHs

3.1 Crupter. @enon 3

Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.

2 7
3 Crnoxubie 3¢upsl
3.3 VraeBoasl 3
Wroro mo pazneny 13

Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 3

http://him.1september.ru Ennnas
kosekusa LIOP: TlpenmeTtHas

KOJUTeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTtBeHHO-Hay4HbIE

SKCIICPUMCHTHI
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collection.edu.ru/collection/chemistry
EcrectBeHHO-HayuYHBIE
JKCIIEPUMEHTHI
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kotekuusa LIOP: [Ipenmernas
KoJuteKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCIIEPUMEHTBI
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Uroro no pazneny

Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna

Hroro no pasneny

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

33

http://him.1september.ru Ennnas
kosutekuus L{OP: ITpenmernas
KOJUTeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCIEPUMEHTBI
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer oprannyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus cTtpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytnepona, e€
OCHOBHBIE I10JIOKEHUS

[IpencraBnenue o
KIaccupuKaluu
OpPraHMYECKUX BEILECTB.
Homenkiatypa
(cuctemaruyeckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpraHUYECKUX BELIECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTHYECKHUU P

Meran u 3TaH —
MPOCTEUIIINE MPEICTABUTEIN
aJIKaHOB

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

01.09

08.09

15.09

22.09

29.09

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

http://chem.rusolymp.ru
Opranuyeckas XuMHUS:
AIIEKTPOHHBIN YYEOHUK IS

CpEeIHEN LIKOJIbI

http://chem.rusolymp.ru
Opranuyeckast XuMHUS:

ANIEKTPOHHBINA YUEOHUK JIJIst
CpEIHEN LIKOJIbI

http://chem.rusolymp.ru
Oprannueckast XUMHSI:

AIIEKTPOHHBIA YUEOHUK JIJIst
CpEIHEN MIKOJIbI

http://chem.rusolymp.ru
Opranuyeckast XUuMHS:

AIIEKTPOHHBIN YYEOHHUK ISt
CpEeIHEN LIKOJIbI
http://chem.rusolymp.ru
Opranuueckast XUMHUS:
AIEKTPOHHBIN YU4EOHUK ISt

CpEeHEN LIKOJIbI


http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/

10

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPOIUIEH —
IpOCTEHIINE IPEACTaBUTENN
AJIKEHOB

[IpaxTuueckas padora Ne 1.
«Tomyuyenune >TreHA U
M3y4YEHUE €r0 CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHue CHHTETUYECKOTO
Kay4dyKa ¥ pe3UHBI

ATIKHMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKHM P
AneTuiieH — npocTenInn
IIPEICTaBUTEND aJIKHHOB

06.10

13.10

20.10

27.10

10.11

http://him.1september.ru Enunas
kosekusa LIOP: TlpenmeTtHas
KOJUTeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTtBeHHO-Hay4HbIE

SKCIICPUMCHTHI

http://him.1september.ru Ennnas
koutekuus LJOP: [Ipenmernas
KoJuTeKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCIEPUMEHTBI

http://him.1september.ru Eqnnas
kosekiusa LIOP: TlpenmeTtHas
KOJUTeKIuUs «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrectBeHHO-HayuYHBIE
JKCIIEPUMEHTHI

http://him.1september.ru Enunas
kosutekuus L{OP: Tlpenmernas
KOJUTeKIus «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCIEPUMEHTHI

http://him.1september.ru Eqnnas
komtekuusa LIOP: [Ipenmernas
KoJuteKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11

12

13

14

15

16

17

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peaKiuu

Apenbl: 6€H3011 ¥ TOIYOII.
TokcuuHOCTH apeHoOB

I'eneTnyeckas cBs3b
yriieBoaopoaos,
IMpUHAJICKAIIUX K
Pa3JIMUHBIM Ki1acCaM

[IpupoiHbIE UICTOYHUKHU
YTJIEBOJIOPOJOB: IPUPOIHBIN
ra3 1 NoIMyTHbIE HEPTIHbIC
rassl, HeTh ¥ MPOJYKTHI €€
nepepaboTKu

IIpupoaHbIE HCTOYHUKHU
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbnas pabota no
pazneny «YTIeBoI0pOoab»
[IpenensHbIe OJTHOATOMHBIE
CTIIHPTHI: METAHOJ M ATAHOII.
Bonopoanas cBsizb

17.11

24.11

01.12

08.12

15.12

22.12

29.12

EcrecTtBeHHO-Hay4HbIE
HKCIEPUMEHTHI

http://him.1september.ru Exqnnas
kosuekiusa LIOP: TlpenmeTtHas

KOJUTeKIus «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCHEPUMEHTBI

http://him.1september.ru Equnas
koutekuus LJOP: [Ipenmernas
KoJUTeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcTtecTBeHHO-Hay4HbIE

AKCIEPUMEHTBI

http://him.1september.ru Eqnnas
kotekuusa LIOP: [Ipenmernas
KOJUTEKIUs «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuYHBIE
JKCIIEPUMEHTHI

http://chem.rusolymp.ru

Opranuyeckasi XuMHS:


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://chem.rusolymp.ru/

18

19

20

21

22

23

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTUICPUH

DeHoJI: CTPOCHUE MOJIEKYIIbL,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE
Anpaeruabpl: GopManbIeTHI U
aneTanbIeru. AIeToH

OZnHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCyCHas

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH " OJICHHOBAas
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIHUX Kap60HOBI:IX KUCJIOT

12.01

19.01

26.01

02.02

09.02

16.02

AIEKTPOHHBINA YUeOHUK JIJIst
CpEeHEH MIKOJIbI

http://him.1september.ru Ennnas
koutekuus LHOP: [Ipenmernas
KoJUTeKIuUs «Xumusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTtBeHHO-Hay4HbIE

AKCIEPUMEHTBI

http://him.1september.ru Enunas
kotekuus LJOP: [Ipenmernas

KoJUTeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

AKCIEPUMEHTBI

http://him.1september.ru Eqnnas
koutekuusa LIOP: [Ipenmernas
KoJuteKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuYHBIE
JKCIIEPUMEHTHI

http://him.1september.ru Eqnnas
kosekusa LOP: TIpenmeTtHas
KoJuteKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

24

25

26

27

28

29

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NENCTBUE

Crnoxwble 3(UpbI Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
KUCJOT. ['Map0osIn3 CI0KHBIX

3¢upoB

XKupsl: runponus,
IpUMEHEeHHe, OMOJIOrHYecKas
POJIb )KUPOB

YTrieBoasl: COCTaB,
knaccudukanus. Baxueitmue
IIPEICTaBUTENHN: TIIFOKO03a,
¢bpykTo3a, caxaposa

Kpaxman u nemironosa kak
MIPUPOJIHBIE MTOJTUMEPBI

KonrtponbHas pabora no
paszneny

01.03

15.03

22.03

05.04

12.04

19.04

EcrecTtBeHHO-Hay4HbIE
SKCIEPUMEHTBI
http://him.1september.ru Enqunas
kosutekuus L{OP: ITpenmernas

KoJUTeKIuUs «Xumusi» http://school-
collection.edu.ru/collection/chemistry

EcrecTtBeHHO-Hay4HbIE
AKCIEPUMEHTBI
http://him.1september.ru Eqnnas
kosekiusa LIOP: TlpenmeTtHas

KOJUTEKIuUs «XuMus» http://school-
collection.edu.ru/collection/chemistry

EctecTBeHHO-Hay4YHbBIE
AKCIICPUMEHTBI
http://chem.rusolymp.ru
Opranuueckast XUMHUS:

AIIEKTPOHHBINA YUEOHUK JIJIst
CpEIHEN MIKOJIbI
http://chem.rusolymp.ru
Oprannueckasi XUMHSI:

AIIEKTPOHHBIA YUEOHUK JIJIst
CpEeIHEN MIKOJIbI
http://chem.rusolymp.ru
Opranuyeckast XUuMHS:

AIIEKTPOHHBINA YUEOHUK NSt
CpEeIHEN MIKOJIbI
http://chem.rusolymp.ru
Oprannueckasi XUMHS:



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/

30

31

32

33

«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS»

AMUHBI: METHJIAMHUH U
AHWJINH

AMUHOKHCIIOTBI KaK
aM(pOTepHBIC OPraHUYECKHE
COCIUHEHHS, UX
OMOJIOrMYECKOE 3HAUECHHE.
IlenTuael

benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIUHECHHUS

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coenuHennii. [lmacTmacchsl,
Kay4yyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

33

26.04

03.05

17.05

24.05

AJIEKTPOHHBIN yUECOHUK ISt
CpEeHEH MIKOJIbI
http://chem.rusolymp.ru
Oprannueckast XUMHUS:
AJIEKTPOHHBINA YUCOHUK JIJIst
CpeHEH MIKOJIbI

http://chem.rusolymp.ru
Opranuyeckast XUuMHUS:

AIIEKTPOHHBINA YUEOHUK JIJIst
CpEIHEN LIKOJIbI

http://chem.rusolymp.ru
Opranuueckasi XMUMHS:

ANIEKTPOHHBINA YUEOHUK JIJIst
CpEIHEN MIKOJIbI
http://chem.rusolymp.ru
Oprannueckast XUMHSI:

AIEKTPOHHBIN YUYEOHUK JITsS
CpeIHEN LIKOJIbI
http://chem.rusolymp.ru
Opranuueckast XUMHUS:
AIEKTPOHHBIN YUYEOHUK IS
CpEeIHEN LIKOJIbI



http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

[Tepeuenn yueOHO-MeTOAMYECKUX cpencTB 00ydeHus Y MK no npeamery: YueOHuk: Xumusi.
10-11 xmacc : yue6. nst odbmeoopazopat. opranm3anuii / O. C. I'abpuensH, U. I'. Octpoymos,
C. A. CnagkoB. — M.: IIpocsemenue, 2019 ISBN:. 978-5-09-071604-8 JlutepaTypa s
obyuaroruxcs:; O.C.I"'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun 1Mo XuMuu 1
crocoObl ux pemeHus» - M.: «llpoda», 2009; H.E. Ky3uenosa, A.H.JIeBkuH «3agauyHuk mo
xumun 8-11 knace» M.:Benrana -I'pad; 2007 dns noarorosku k [MA (OI'D) ucnons3yercs
noco6ue: JJoponskun B.H. «Xumus 7- 9 knacc. TemaTtuueckue TeCThl 32 Kypc OCHOBHOM
mikonel; O.C.I'abpuensn, T.B.CmupnoBa «M3yuaem xumurio B 8-11 kiacce». — M.: «bauk u
Ko», 2010; O.C.I'abpuensn, H.H. Pynos, B.W. TonkyHoB «XuMuueckuii SKCIEPUMEHT B
mikone ». — M.: Ipoda, 2005 ; O.C.I'abpuensin, I1.B.Pemeros, N.I'.OctpoymoBa «3anaun mno
XUMHH U CIIOcO0BI ux pemenus» - M.: «poday, 2009; O.C.I'abpuensn, I1.H.bepeskun,
A.A.Kupunnosa u ip. «KoOHTposIbHBIE U TPOBEPOUHBIE PAOOTHI K yueOHUKY «Xumus. 8-11
kiace» O.C.I'abpuensn» — M.: JIpoda, 2005; H.E. Ky3nenoBa, A.H.JleBkuH «3agauHuK 1o
xumuu 8 kiaace» M.:Bentana -I'pag; 2007 H.H. I'apa, M.B.3yeBa «KoHTposibHBIE U
npoBepouHbie padoThl o xumun. 10-11 k1. — M.:[Ipoda,2004. A.M.Panenknii .

«AunaxTudeckuit Mmatepuan no xumun it 8-11 kmaccos. - M.:

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJIA
[Tepeuens yuebHO-MeToAMUECKUX cpeacTB 00yueHuss Y MK mo npenmety: YueOHuk: XuMus.
10-11 knacc : y4e0. anst obieod6paszoar. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos,

C. A. CnankoB. — M.: [Ipocsemmenue, 2019 ISBN:. 978-5-09-071604-8

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



[Tepeuens DOP, ucnons3yembpIx B 00pa3oBaTeIbHOM MPOIECCe:
1.http://festival.1september.ru 2.http://nsportal.ru/shkola 3.http: //chemistry.su/about.htm
4.http://www.fipi.ru 5.http://www.coderussia.ru 6.http://chem.msu.ru/rus/
7.http://him.1september.ru/ 8.www.college.ru/chemistry 9.http://www.alhimikov.net/
10.http://elementy.ru/chemistry O¢unmansheiii caiitt MuHncTepCcTBa 00pa30BaHUs M HAYKU
Poccutickoit @enepanun — http://www.mon.gov.ru denepanbhbiii mopran "Poccuiickoe
obpaszoBanue" — http://www.edu.ru Uadpopmannonnas cucrema "EnnHoe OKHO T0CTyIa K

o0Opa3oBaTesbHBIM pecypcam”



