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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE CpeHEro 0011ero oopazoBanus pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273D3 «0O6 o6Opa3zoBaHuM B
Poccuiickoii ®depeparuu», TpeOOBaHUM K pe3yjbTaTaM OCBOSHUS (eaepaibHOM
oOpa3oBaTelbHOM mporpaMMmbl  cpemHero obOmero oopaszoBanus (DPOII  COO),
npencraBieHHbIX B DepepanibHOM TOCYJAPCTBEHHOM OOpa30BAaTENbHOM CTaHAApTE
COO, c¢ yuérom KoHuenuuu mnpenogaBaHus ydeOHOro mpeaMera <«XHUMHSI» B
oOpazoBarenbHbIX opraHuzauusx Poccuiickoit denepaiinu, peain3yrlMX OCHOBHbIE
oOpa3oBareNbHbIE MPOTrpaMMbl, M OCHOBHBIX TMOJOXKEHUUA «CTpaTeruu pa3BUTHUS
Bocniutanus B Poccuiickori ®enepanmu Ha mnepuon ao 2025 roma» (PacmopsokeHue
[TpaButensctBa PO ot 29.05. 2015Ve 996 -p.).

OcHOBY MOJIXOJ0B K pa3pabOTKe MpOrpaMMbl M0 XUMHUU, K OMPECICHUI0 00IIei
CTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CPEACTBAMU y4eOHOIO
npeamera «Xumus» gua  10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHWIIM
koHUentyanbHsle nonoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJiEH,
colepKaHusl, PE3yJbTaTOB OOy4YeHHS W TpPeOOBaHWI K YPOBHIO TOJATOTOBKHU
BBITTYCKHUKOB.

XuMHueckoe oOpa3zoBaHuE, MOJIy4aeMO€ BBIMYCKHUKaMH 00I11e00pa3oBaTebHON
OpraHu3alliM, SIBJISETCA HEOThEMIIEMOW 4YacThio MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBepUIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEJIOCTHON CHUCTEME XUMHUYECKOTO O00pa3oBaHUS.
OTHU LIGHHOCTU KacaroTCsl O3HAHUS 3aKOHOB MPUPO/Ibl, GOPMHUPOBAHUS MUPOBO33PEHUS
U o0uIeil KyJbTypbl YeJIOBEKa, a TAaK)Ke AKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBbIO M TpUPOAHON cpede. Peamusyercss xummueckoe oOpa3zoBaHHE
oOydJaronmxcsi Ha YPOBHE CpEIHEro OOIero o0pa3oBaHUs CPEACTBAMH Yy4eOHOTO
npenMera «XUMHSI», COJIEpKaHUE U MOCTPOCHHUE KOTOPOTO OIMpEAENeHbl B MpOrpamMmme
0 XMMUU C YU4ETOM crelUPUKN HAYKU XUMHUH, €€ 3HaYCHUs! B MO3HAHUM MPUPOJILI U B
MaTepUAIbHON >KM3HM OOLIECTBA, a TaKXKe C YYETOM OOUIMX IeJied U MPUHIUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro 001Iero oopa3oBaHus
B Poccuiickont denepanum.

XUMHSI KaK BJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT ocoOyi poJib B
COBPEMEHHOM IMBUJIM3AINKM, B CO3JaHUU HOBOM 0a3pl MarepualibHOW KylbTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHUpPOBAHUE pPALUMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ 1IEJIOCTHOTO TMpEACTaBiIeHUsI 00 OKpYXKallleM MHpe KaKk O €IHHCTBE
MPUPOALI W YEJOBEKa, KOTOpoe (OPMHUpPYETCS B XHMHUM Ha OCHOBE TOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BOZMOXXHBIMH 001aCTSIMU IPUMEHEHUS.

TecHo B3aUMOAEWUCTBYS C NPYTMMH €CTECTBEHHBIMA HAyKaMW, XHWMHS CTaja
HEOTHEMJIEMON YacCThl0O MHUPOBON KYJBTYPhI, HEOOXOAMUMBIM YCJIOBHEM YCIIEIIHOTO
Tpyla ¥ KU3HH Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMUS KaK Hayka
co3ujaTeNbHasl, Kak HayKa BbICOKMX TEXHOJIOTUI HAMpaBlieHa HA PellIeHUE I100albHbIX



npo0iieM yCTOMYMBOIO pa3BUTHUSL 4YEJIOBEUECTBA — CBHIPHEBOM, HSHEPreTUYECKOH,
MUIIEBON, YKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3I0POBBSI.

B cootrBerctBUM ¢ OOmUMH WENAMH W NPUHIHUIAMH CPEAHETO OOILIEro
oOpaszoBanus coaepxanue mnpeamera «Xumus» (10-11 kimaccel, 0a30BBI YPOBEHb
U3y4YCHUs) OPHEHTUPOBAHO MPEHMYINECCTBEHHO HA OOLICKYJIbTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeOOXOIUMYIO0 UM JIJIsl BBIPAaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
YCHENIHOTO BKJIIOYEHHUSI B KU3Hb COLMYMa, MPOJOJDKEHUSI 00pa30BaHUs B Pa3IMUHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CoCTaBIAOIMUMHA ~ TIpeAMeTa  «XHUMHS»  SABISIOTCS  0a30BbIE  KYpChl — —
«Oprannyeckas xumusi» U «OOmas W HeOpraHWYeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HayKu: cHUCTeMa
3HAaHWW I10 HEOPTaHWYECKOM XWMHH (C BKJIFOUCHHWEM 3HAHMWA W3 OOIICH XWMHHU) U
opranudeckoil xumuu. DopMUpOBaHUE AAaHHOM CHCTEMbl 3HAHUW TMPU HU3YYECHUU
npeaMeTa 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOrooOpasusi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxaHus KypcoB — <«OpraHuyeckas xumus» U «OOmas u
HEOpraHW4yeckas XuMus» chopMmupoBaHa B MporpamMme IO XMMHHM Ha OCHOBE
CUCTEMHOTO MOJAX0/1a K U3YYEHHUI0 YUYeOHOro mMarepuana u 00yCIOBIIEHa UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUU HA ONpPEENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpraHMYECKONW XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUECKOMN
TEOPUU CTPOCHHSI OPTaHUYECKUX COEAMHEHUH, a TaKKE€ Ha YPOBHE CTEPECOXUMHUUECKHUX
U DJIEKTPOHHBIX MPEICTaBICHUN O CTpoeHHH BemecTB. CBeaeHHs 00 H3y4yaeMbIX B
Kypce BEUIECTBaxX JAOTCS B Pa3BUTUU — OT YIIIE€BOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX cOequHEHUH. B Kypce opraHm4yeckoil XUMUU TIOJIYy4alOT pa3BUTHE
chOpMUPOBAaHHbIE HAa YPOBHE OCHOBHOIO 00mIIero o0pa3oBaHUS MEpPBOHAYAIIbHBIC
NPEICTaBICHUSI O XUMHUYECKOW CBS3M, KJIACCH(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEaKIIUH.

[lon HOBBIM yrjaoMm 3peHHss B mOpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs HM3Y4YEHHBII HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
TEOPETUUECKUI MaTepuan U (aKTOJIOTUYECKUE CBEJCHHUS O BEIIECTBAX U XUMHUYECKOMN
peakiuu. Tak, B wyacTHocTH, B Kypce «OOm@as u HeOpraHUYecKas XUMUI»
oOy4JaronmMcsi MpeJoCTaBIseTCs BO3MOXKHOCTh OCO3HATh 3HAUYEHUE MEPUOIUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIMH, Tiy0XKe TMOHSATh
UCTOPUYECKOEe M3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oboOmaromend 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunass cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX M NPUMEHEHWH, a TAKXKE O XUMHUYECKUX PpEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus gonoiHsercs B Kypcax 10 m 11 xiaccoB sneMeHTaMu
COJIepKaHusl, UMEIOIIUMHU KyJIbTYPOJOTHUECKH U MPUKIIATHONW XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMHHU C IPYTHMH HayKaMH, PacKphIBAIOT €€
pOJib B TO3HABATEIILHOW W NPAKTUYECKON NEATEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX



NPWIOKEHUH XUMUHU, MOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMUMBIX TPOOJIEMax, CBSI3aHHBIX C XUMHEW, KPUTHUYECKH OCMBICIUBATH
“H(DOPMAIUIO U IPUMEHSITH €€ /I TIOTIOTHEHUS 3HAHWUU, PEIICHUS MHTEIUIEKTYaTbHBIX
U DKCIEPUMEHTANbHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom coaepkanue y4eOHOTO
npeaMera «XUMUs» JaHHOTO YPOBHSI M3y4Y€HHS OPUEHTHUPOBAHO HAa (POPMUPOBAHUE Y
00Oy4aromuxcsi MHUPOBO33PEHUYECKOW OCHOBBI [JIsl MOHHMMaHuUs (Quiocodckux wuae,
TaKUX KakK. MaTepUaJbHOE E€JUHCTBO HEOPTaHWYECKOTO W OPraHu4ecKoro Mupa,
0OyCIIOBIEHHOCTh CBOWCTB BELIECTB HMX COCTaBOM U CTPOCHHEM, IO3HABAEMOCTb
OPUPOAHBIX SBJICHUM MyTEM SKCIIEPUMEHTA U PEUICHUS IPOTUBOPEUUN MEXK]y HOBBIMU
(dakTaMu M TEOPETHUECKUMHU MPEINOChUIKAMH, OCO3HAHHWE POJU XMMHHU B PEUICHUU
HKOJIOTUYECKUX TPOOJIeM, a Takke MpobiieM COEpeKeHHS] YHEPTETHYECKUX PECYpPCOB,
CBIPbSI, CO3JITaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B muiane pemenust 3a1ad BOCIUTAHUS, PA3BUTUS U COLMANIM3ALMU 00YyYarOIIUXCS
OPUHATBIE MPOrpaMMOM MO XUMHHM MOAXOAbl K ONPENEICHUI0 COACpXKaHUS U
NOCTPOEHUSI TIPEeIMETa MPEAYyCMATPUBAIOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX
JEUCTBUN, WMEIIMUX 0a30BOC 3HAYCHUE IS PA3IUYHBIX BHUIOB JIESITEIHHOCTH:
pemeHus mpoOeM, MoucKa, aHanu3a u 00paboTku WH(pOpMaIK, HEOOXOMUMBIX IS
OpUOOpPETeHUs]  OMbITa MPAKTHUYECKOM W HMCCIEeNOBATENbCKOW  JAESTENbHOCTH,
3aHUMAIOLIEN BaXKHOE MECTO B MO3HAHUM XUMUHU.

B nmpaktuke mnpenonaBaHuMs XUMHM KaK Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsi, TaAK U Ha yYPOBHE CPEIHET0 OOIIero oOpa3oBaHUs, MPHU OMPEICTICHUU
COJIEP)KATEIbHOM  XAapaKTePUCTHKU Ieed H3Y4YeHHs TpeaMeTa HampaBiIeHHEM
NEPBOCTENIEHHOW 3HAYUMOCTH TPAAMIIMOHHO MpU3HAETCS (OpMUpPOBAHUE OCHOB
XUMUYECKOM Haykd Kak o00JacTM COBPEMEHHOTO €CTECTBO3HAHUS, MNPAKTHUUYECKOU
JESTETPHOCTH YEJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOAWYECKOW TOYKHM 3PEHUs TAaKOM MOAXOA K ONPENEIICHUI0 LeIed W3Y4YEHHUs
peaMeTa SIBISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUsl TJaBHBIMU LENsIMU M3Y4YCHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10—-11 ki.) sBisitoTCS:

« (¢dopMuUpOBaHHE CUCTEMbl XUMHUUYECKUX 3HAHWUN KaK BOXKHEUIIECH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM JekaT KIIIOUEBbIC
MOHATHUSA, (yHITAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3bIKa HAYKH,

YCBOEHHUE 151 IMOHUMaHHE CYLIHOCTH JOCTYITHBIX 00001IeHMI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOPUEHW HMX PA3BUTHUS U
CTaHOBJICHUS,

« (¢GopMHUpOBaHHME M PA3BUTHE IMPEACTABICHUNH O HAyYHBIX METOJAaX IO3HAHUSI
BEIICCTB U XUMHUYECKHX pEaKInid, HEOOXOMUMBIX IS MPHOOPETESHUS YMCHHM
OpPUEHTHPOBATHCS B MUPE BEIISCTB M XMMHUYCCKHUX SIBJICHUW, HMEIOIIUX MECTO B
HpUPOJIC, B MPAKTUYCCKON U TOBCETHEBHOM JKU3HH,;

« pa3BUTHE YMEHHH M CIOCOOOB JEATEIHLHOCTH, CBSA3aHHBIX C HAOJIOJCHHEM U
OO0BSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBUJI 0€30MaCHOTO
oOparieHus ¢ BeIecTBaMu.



Hapsimy ¢ »TuM, comep)karenbHas XapaKTepUCTHKa IIeJed W 3aJad H3ydeHUS
npeaMeTa B mporpaMMe MO0 XMMHH yYTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHU C
HOBBIMU TIPHOPUTETAMHU B CHCTEME CpemHero oOmiero ooOpazoBanusi. Ceromns B
NPEToaBaH XUMHUHM B OOJbBIIEH CTEMeHH OTAAETCS MPENNOoYTEHUE MPAKTHUUECKOU
KOMIIOHEHTE COJIepKaHusi 0OydeHHs, OpUEHTUPOBAHHOW HA IMOATOTOBKY BBIMTYCKHHKA
00meo0pa3oBaTebHON ~ OpraHW3alMK, BIAJCIOMIET0 HE HAOOpOM 3HaHWU, a
(GYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CHOcO0aMU M YMEHUSIMH aKTUBHOTO
MOJTyYCHHUS 3HAHUN W TIPUMEHEHUS MX B PCATbHOM KU3HU JIJIS PEIICHUS MPAKTHIECKUAX
3amad.

B cBsi3u ¢ 3TUM IpH M3ydYEHUHU MpeaMeTa «XUMUS» JTOMUHHUPYIOIIEEe 3HAUYCHUE
npUOOPETAIOT TAKUE LIETH U 33/1a49H, KaK:

amanTanyus OOyYalolmMXCs K YCIOBHSM JIMHAMHYHO Pa3BUBAIONIETOCS MUDA,
(GbopMHpOBaHNE MHTEIUIEKTYAIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caMOO0Opa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEUICCTBAMH U WX PUMEHEHHEM;

dbopmMupoBaHHe Yy 00yJaIONMINXCsl KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHITUH),
UMEIONUX YHHBEPCAIbHOE 3HAYCHHE I PA3IMYHBIX BUJIOB JCSITCILHOCTH: PEIICHUS
npoOjieM, TIOMCKa, aHanmu3a W 00paboTku uHGOpMAIUK, HEOOXOIUMBIX IS
NpUOOpETEHMs OMbITa ACSITEILHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B MO3HAHHUH
XMMUH, a TaKXKe Ui OICHKH C TO3WIMK DKOJOTHYECKOW Oe30MmacHOCTH XapakTepa
BJIMSIHASL BEIIECTB M XMMHUYECKHX IPOIECCOB HA OPraHMW3M YEIOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENHHBIX HWHTEPECOB, HWHTEIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH O00YYarOIUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBBIC
3HAHUS 0 XWMHU B COOTBETCTBHHM C XHU3HECHHBIMH ITOTPEOHOCTSMH, HCIOJIH30BaTh
COBpEMEHHBbIC WH(OPMAIOHHBIE TEXHOJOTHH JUIS TOWCKAa M aHaIu3a Y4eOHOU W
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COIePIKaHMUS;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIONIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIUICHNS, HAOIIOAAaTeIbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOMUMBbI, B YAaCTHOCTH, IPH IUIAHUPOBAHUM H IPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE y  oOOywarommxcs  yOSKIAEHHOCTH B TYMaHUCTHYECKOH
HaNpaBIEHHOCTH XUMHUH, €€ BaXHOW pOJM B PEHICHUH TJIOOAIBHBIX MpoOJeM
paIMOHAIFHOTO TPHUPOIOTIONF30BAHNUS, MOMOJHEHUS HSHEPIeTUYECKUX PECYPCOB U
COXpaHEHHsS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOTO
OTHOIICHHWS K TIPUPOJEC U CBOEMY 3I0pPOBBIO, a TaKXKe MPHOOPETCHUS OTIbITA
UCTIONb30BAaHUSl TMONYYCHHBIX 3HAHUW I TPUHATHS TPaMOTHBIX pPEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOM muiane cpeanero oOmiero oopazoBaHus mpeaMeT «XUMHs» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 001acTu «EcTecTBeHHO-HAYYHBIE PEIMETHD».



OO1miee 4KCIO YacoB, OTBEACHHBIX JUIS M3Yy4YCHHs] XMMHH, Ha 0a30BOM YPOBHE
cpemHero ooiiero oopasoBanus, coctaBisieT 68 yaco: B 10 kimacce — 344aca (1 yac B
Hezemo), B 11 kimacce — 3449aca (1 gac B HeJIeIi0).

COJEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpenMer opraHvyeckod XHMHUU: €€ BO3HUKHOBEHHWE, PA3BUTHE M 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaOB. TeopHs CTPOEHUS OpPraHUuYECKHX
coequHeHnit A. M. BbytnepoBa, e€ ocHOBHbIe mMosoxkeHus. CTpyKTypHbIE (HOPMYIIBI
OpraHUYecKUX BeulecTB. ['oMoiiorus, uzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKHUX
COEMHEHUAX — OIMHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBinenre o kinaccuduKauu OpraHuyYeckux BelecTB. HomenknaTtypa
OpPTaHUYECKHUX COCIMHEHHN (CHCTeMAaTH4ecKas) M TPUBHUAJIbHBIC HA3BaHUS BaKHEHIIINX
MPEACTABUTENEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTANbHbIE METOJbl HW3yYEHHS BEIIECTB M WX [PEBPAILLICHUI:
O3HAaKOMJIEHHE ¢ 00pa3llaMu OpraHUYEeCKUX BEUIECTB W MaTepuajlaMu Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OpPraHMYEeCKUX BEIIECTB, HAOMIOJIEHHEe ¢ OMNUCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAIICHUI0 OpPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IUIaBJIeHUE, OOYTIMBAHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — NPOCTEUIINE
NPEJCTABUTENN AJTKAHOB: (PH3MUECKUE 1 XUMHUUECKUE CBOWCTBA (pEaKuy 3aMeIIeHUs 1
TOPEHUs), HAX0XKICHHE B IPUPOJIE, TIOTYICHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHH psAx. DTUJIEH W NpPONWIEH —
HpPOCTEHIIINEe TPEJACTABUTENIN AJIKEHOB: (DU3MYECKHE U XUMHUCCKUE CBOMCTBA (peakiuu
THIPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATAI[MH, OKHCICHHS W TOJMMEPH3aliH),
MOJIyYeHUE U IPUMEHEHHE.

Ankanuensl. Oyramumen-1,3 m MertunOyragueH-1,3: cTpoeHHe, BaKHEWIINE
XMMUYECKHE CBOWCTBA (peakims mojauMepusaiuu). [lomydyeHHe CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUNA PsAL. ALECTHIEH —
MPOCTEHIINNA MPEACTaBUTENb AJTKUHOB. COCTaB, CTPOCHUE, (PU3HUECKHEe U XUMUYECKUE
cBoOlicTBa (peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATAllUH, TOPCHUS),
NOJIyYEHHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHHe, (PU3MUECKHME M XUMHUYECKHE CBOMICTBa
(peakuuy raNOTEHUPOBAHHWS W HUTPOBAHWS), TOJIYYCHHE W TNPUMEHEHUe. 710.1yor:
cocmas, cmpoetue, husuieckue u Xumuieckue ceoucmea (peakyuu 2ai02eHUpOBaAHUs U



HUMpOBAanuUs), Noiyyenue u npumerenue. TOKCHIHOCTh apeHOB. | eHeTHYeCKasi CBS3b
MEXAY yriIeBOAOPOJaMH, IPUHAIICKALMMU K Pa3IMYHbIM KJIACCAM.

[IpuponHbIe NCTOYHUKHU YIJIEBOAOPOIOB. [IprpoaHbIil ra3 u nonyTHbIe HEPTSIHBIE
razel. Hedts um e€ mpoucxoxnenue. CrocoObl mepepaboTku HEPTH: TEpeTroHKa,
KPEKUHT (TepMUYECKHid, KaTaluTu4decKuii), muponus. [Ipoaykrer nepepadotku HedTH,
UX NPUMEHEHHE B IPOMBIIUIEHHOCTH M B ObITy. KamMeHHBIN yroyib U MPOIYKThI €ro
nepepadoTKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEUIECTB W HUX IPEBPAILECHHIA:
O3HaKOMJIEHHE C 00pa3llaMM IIaCTMAcCC, KayuyyKOB U pe3uHbl, Koywekuun «HedTe» u
«YTOnp», MOJEIMPOBAHUE MOJEKYJ] YIVIEBOAOPOAOB H TaJOIr€HONPOU3BOJHBIX,
IPOBEJCHUE NPAKTUYECKON PaOOTHI: OJYyYEHUE ITUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Brrauciienust mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KoIndecTBa
MCXOHOTO BEIIEeCTBA WJIM TMPOAYKTAa pPEAKIUH IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKIUH).

Kucnopoacoaepxxamme opranudeckue coeJHHEHUS

[IpenenbHble ONHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, PU3NYECKUE
U XMMHUYECKHE CBOWCTBa (PEaKIMU C aKTHBHBIMH METaJUIaMH, TaJIOTEHOBOJOPOIaMH,
rOpeHue), IpuMeHeHne. BogopoaHbIe CBS3M MEXIYy MOJIEKyJIaMu CIupToB. JlelicTBue
METAHOJIa ¥ 9TAHOJIa HA OPraHU3M YEJIOBEKaA.

MHoroaromMHsie CUPTHl. DTUIECHIVIMKOIb U TJIUMUEPUH: CTPOEHUE, PU3HUYECKUE U
XMMHAYECKHE CBOWCTBA (B3aMMOJIICHCTBHE CO IIEIOYHBIMH METalIaMH, KadeCTBEHHAs

peakiysi Ha MHOTOATOMHBIE CIUpTHI). [leiicTBue Ha opraHu3M uenoBeka. [IpumeHeHne
[JIALEPUHA U STUJICHIJIMKOJIS.

®DeHOo: CTPOEHUE MOJIEKYJIbl, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
¢dbenona. [Ipumenenue deHona.

Anbaeruibl U kemonsl. PopManbAeTH, aleTaIbIETU: CTpOeHHEe, (PU3ndecKue u
XAMUAYECKHE CBONCTBAa (pEakiWHM OKUCICHUS W BOCCTAHOBIICHUS, KA4YECTBCHHBIC
peaKiuu), MoyuYeHHe 1 MPUMEHEHHE.

OnHOOCHOBHBIE TpelebHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHasi M YKCyCHas
KUCIIOTBI: CTpOeHME, (U3MYECKHEe M XUMHYECKHe CBoicTBa (CBOiCTBa, OOIIME s
KJlacca KHUCIIOT, peaknus dTepudukanuu), nmoirydeHue u npuMeHenne. CteapuHoBasi U
OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KaPOOHOBBIX KUCIOT. Mblla KaKk COIu
BBICILIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JEHCTBHE.

CrnoxHble >Qupbl KaKk IPOU3BOJHBbIE KApOOHOBBIX KHUCIOT. ['MAPONM3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupo. buosgoruueckas poib KUPOB.

VYraeBoasl: coctaB, Kiaccuukanus yriaeBogoB (MOHO-, TU- M TIOJHCAXapHUJIbI).
['moko3a — mpocTedmMii  MOHOCAaxapul: OCOOCHHOCTH CTPOEHHUS  MOJICKYJIHI,
¢u3nueckre M XUMUYECKHe cBoiicTBa (B3ammoperictBue ¢ ruapokcuaoM wmenu(ll),
OKHCJICHUE aMMHAYHBIM pacTBOpoM okcupa cepedpa(l), BoccraHoBneHue, OpoxeHUe
TJIIOKO3bI), HAXOXKJICHHE B MPUPOJIE, TPUMEHEHHE, Onoorndeckast poiib. @OTOCHHTE3.
@pyKTO3a KaK N30MEP TIIFOKO3BI.



Kpaxman w nemmonosa kak npupoaHsie noiauMepbl. CTpoeHHE Kpaxmana u
1eJUTFOJI03bI. DU3NUECKHE M XUMUYECKHE CBOMCTBA KpaxMmaiia (TUApPOJIU3, KaueCTBEHHAs
peaKius ¢ HOJAOM).

OKCHepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB W HUX IPEBPAILECHHIA:
MpOBEJICHNE, HAOIIOICHNE U ONMCAHNE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
Ka4eCTBEHHBIC pEaKIMM OJHOATOMHBIX CHHPTOB (OKHUCJICHHE 3TaHOJA OKCHJIOM
menu(ll)), MHOTOaTOMHBIX CHHPTOB (B3aMMOJICHCTBUE TJIMIEPUHA C THUIPOKCHIOM
meau(ll)), ampmernmoB (OKHCICHHE aMMHUAYHBIM pPacTBOpoM okcuaa cepebpa(l) wu
rugpokcuaom  memu(ll), B3amMmojeicTBHME Kpaxmalia C  HOJOM), IPOBEICHHUE
MPAKTUUECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHON KHUCTIOTHI.

Pacuérurlie 3agaun.

BhIunciienus mo ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOIndYecTBa
MCXOAHOTO BEIIEeCTBA WJIM TMPOAYKTAa PEAKIMH IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WM POIYKTOB PEAKIIHH).

A30TcozepKalle OpraHun4ecKue COeTMHEHUS.

AMUHOKHCIIOTBI Kak amM(OTEpHbIE OpraHUuYecKkue coequHeHus. dusnyeckue u
XMMUYECKHE CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe IMIHIMHA). bruonorndeckoe 3HaueHue
aMHUHOKUCIIOT. IlenrTrabl.

benkn Kak NOpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpHUYHAA U TPETUYHAS CTPYKTypa OEKOB. XMMUUYECKHE CBOMCTBA OEJIKOB. TUAPOIIN3,
JieHaTypallys, KaueCTBEHHbIE PEaKIy Ha OCJIKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3yYEHHs BEUIECTB W HX IPEBPAILECHHIA:
HaOJIIO/ICHUE W OMHCAHHME JEMOHCTPAIIMOHHBIX OIBITOB. JeHATypalus OElIKOB INpHU
HarpeBaHuH, [IBETHBIE PEAKIIMH OEJIKOB.

BricokoMoJIeKyJIsIpHbIE COETUHEHUS

OCHOBHBIE TIOHATHS XHWMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSAS MOJIEKYJIIpHas
Macca. OCHOBHbBIE METOABl CHHTE€3a BBICOKOMOJIEKYJISIDHBIX  COEOUHEHUH —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

OKCIEpUMEHTANbHbIE METOJbl HW3yYEHHS BEIIECTB M WX [PEBPALLICHUIL:
O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaAMETHBIX CBSI3€M NMpPHU UM3YYEHUU OopraHuyeckod xumuu B 10
KJIACCE OCYILECTBIISIETCSl Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUM, TaK W TIOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH 11 OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHSATHUS. SBJICHUE, HAY4YHBIA (akT, THUIIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCHUUKalMs, MEePUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

®duznka: Matepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SJHEPreTHUYECKUI
YpOBEHb, BEILIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE BEUIECTBA, (U3NYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPECHUS.



Buosnorus: kjerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dorocuHTe3, OWOJOrMYECKH aKTHBHbIe BemiecTBa (OCNKH, YIJIEBOMBI, KHPBHI,
bepMeHTHI).

['eorpadust: MuHepasbl, TOpHbIE MOPOJIBI, IOJE3HBIE HCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHOJIOTHS: THIIEBbIC MPOIYKTHI, OCHOBBI PAIlHOHAILHOIO MUTAHKS, MOFOIIHE
Cpe/CcTBA, JIEKAPCTBCHHbIE M KOCMETHYECKHE Mpenaparbl, Marepuaibl W3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOT'PAMMEBI 110 XMUMUWNU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K  pe3ylbTaTaM  OCBOEHUS
OOyYalOUIMMHUCS ~ TPOTPpaMM  CpeAHEro oOmero oOpa3oBaHusi  (JIMYHOCTHBIM,
MeTanpeJIMETHBIM U TpeAMEeTHbIM). HaydHO-MeToqmueckoil OCHOBOM isi pa3paboTKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpeAHero oomiero oOpa3oBaHUs
ABIISIETCS CUCTEMHO-/1€ATEIbHOCTHBIM MOAXO/I.

B cooTBercTBUM C CHCTEMHO-JESTEIIBHOCTHBIM IOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMSI MpeAMeTa «XUMHUSI» Ha YPOBHE CPEIHETO OOIIero
oOpa30BaHMsI BBIJIEJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHWE OOYYAIOMMMHUCS POCCUMCKOW TPAKIAHCKOW HMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJINYUE MOTUBALMU K OOYy4EHHIO;

LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHMHM JMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYy4YarOIMXCS PYKOBOACTBOBAThCS B CBOEH
JESITEIbBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMH  II€JIOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJINYME IPABOCO3HAHUS YKOJIOTMUECKON KyIbTYpbl U CIIOCOOHOCTH CTaBUTH LIEJIU
U CTPOUTD KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS NpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH M BOCHMTATEIbHOW [EATEIBHOCTH B COOTBETCTBUM C T'yMAaHHCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJI€ATaMHU POCCUICKOTO
IPa)IaHCKOI0 O0IIEeCTBa, MPUHATHIMU B OOLIIECTBE HOPMAMH U MPaBUIIAMH OBEIECHUS,
CHOCOOCTBYIOLIMMH MPOLIECCaM CaMOIIO3HAHUSA, CaMOpPA3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH 00YYaIOUTIXCA.

JInuHOCTHBIE ~ pe3ynabTaThl  OCBOEHMS  IpeaMera  «XHUMHS»  OTPa)KaroT
C()OPMUPOBAHHOCTh  OMNbITA IO3HABATEJIbHOM W  IPAKTUYECKOW  JEATEIbHOCTH
oOydaromuxcsi Mo peanu3aldyd NPUHATHIX B OOIIECTBE LEHHOCTEH, B TOM YHUCIE B
YaCTH:



1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HaHUSI OOYYAIOIMMKCS CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH,
YBKCHHUS K 3aKOHY U MPABOMOPSIIIKY;

HPEACTABICHUS O COIMATBHBIX HOPMAaxX U MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEILHOCTH MPH CO3JAHUU y4eOHBIX
NPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3a/1a4, BBITIOJTHECHHH XUMHUYCCKHX
IKCIIEPUMEHTOB,;

CMOCOOHOCTH TIOHUMATh M PUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY ¥ apryMEHTbI
APYTUX TPU aHATM3E PA3IUYHBIX BUIOB YU€OHOMU JESTEIbHOCTH;

2) NATPHOTHYECKOTO0 BOCIIUTAHUS

[ICHHOCTHOTO  OTHOIICHUS K HCTOPHYSCKOMY HM  HAy4yHOMY  HACJICIMIO
OTEYECTBEHHOW XUMUH;

YBOKEHHUS K TPOIECCYy TBOpPUYECTBA B OOJACTH TEOPUM W MPAKTUYECKOTO
NPUMEHEHHUST XUMHH, OCO3HAHHS TOTrO, YTO JOCTHXKCHHS HAyKH €CTh pe3yJbTar
JUTUTEIIBHBIX HAOIIOIECHHIA, KPOMOTIMBBIX SKCIICPUMEHTAIBHBIX MTOMCKOB, MOCTOSHHOTO
TpyJia YYEHBIX U MPAKTHKOB,;

MHTEpEeCca M TMO3HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TOCJCIYIOIIEM aHAU3E
MH(OPMAIIUU O TIEPEIAOBBIX JTOCTHKCHHUIX COBPEMEHHOW OTEYECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATH CHTYallMW, CBS3aHHBIC C XUMHUYCCKUMH SIBICHUSMU, W
HNPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI
Y [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHHUE U MOCTYIKUA CBOMX TOBAPHUIIIEH C MO3HIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIICICTBUIN ITUX MOCTYIKOB;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

MOHUMAaHHMS LIEHHOCTEH 3I0pPOBOI0 U 0€30IacHOTO 00pasa )KHU3HH, HEOOXO0IUMOCTH
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U MCHUXUYCCKOMY
3JI0POBBIO;

coOmofieHnss TmpaBwil 0Oe3omacHOro oOpallleHuss ¢ BellecTBaMH B OBITY,
TIOBCEIHEBHOM JKU3HU U B TPYIOBOMU JCSTEIBHOCTH;

MOHUMAaHHMS [IEHHOCTH MPaBHJI WHAWBUIYAIBHOTO M KOJUICKTUBHOTO 0OE30MacHOTO
MOBEJICHUS B CUTYAIIHUSX, YIPOKAIOIINX 3/JOPOBBIO M KHU3HU JIFOJICH;

OCO3HAHUSI TIOCJICACTBUI W HENPHUATUS BPEIHBIX MPHUBbIUCK (yrmoTpeOsieHus
AJIKOTOJIs, HAPKOTUKOB, KypEHHS);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHUKATHBHON KOMITETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKON
JeSTEIbHOCTH, OOIIECTBEHHO MOJIE3HOW, TBOPUYECKOM U IPYTUX BUAAX JCSITEIBHOCTH;

YCTAaHOBKM HAa aKTHBHOE y4YacTHUE B PEIICHUM MPAKTUYECKUX 3a/a4 COIUATBHOM
HarnpaBIeHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YYCHHUIO MPOPECCHid Pa3InYHOTO POJia, B TOM YHUCIIC
Ha OCHOBE MPUMCHEHUS NPEAMETHBIX 3HAHUN 10 XUMUH,



yBOXCHUS K TPYY, JIIOJISIM TPYy/Aa U PE3yIbTaTaM TPYAOBOU ACATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYATHLHON TPAEKTOPUHU 00pa30BaHUS,
Oynymeld mpodeccuu W pean3aliid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Yy4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMHH, HMHTEPECOB M TOTpPeOHOCTEH
oO1recTna;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUA

HKOJIOTUYECKU TIeJIeCOOOpPA3HOTO OTHOIICHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMS JKM3HU Ha 3eMIIE;

NOHUMaHUS TJ00aJbHOTO XapakTepa JKOJOTHYECKUX IMPOOJIeM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE IPUPOTHON U COITUATBHOU CPEIbl;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIB30BAHMS JOCTHKCHUN XUMHH JUIS PEIICHUS
BOITPOCOB PAIMOHAIIBHOTO MPUPOIOTIONE30BAHMS,

AKTUBHOTO HETPHUATUS JCUCTBUM, NMPUHOCSIINX BpPEJ OKpYXKaloUeh MpUPOTHON
cpene, yMEHHS TPOTHO3MPOBATh HEOJArONPHUATHBIE HKOJIOTHYCCKHUE ITOCICICTBUS
IpEeANPUHIMAEMBIX ICUCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUSL PA3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, 3KOJOTHYECCKOW KYJIbTYPHI,
OIBITA JIEATEITHPHOCTH 3KOJOTUYCCKOW HAIPABIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMHU B TI03HABATEJIbHON, KOMMYHUKATHBHOW M COIIMAJIBHON MPAKTHKE, CIOCOOHOCTH U
YMEHHS aKTHBHO MPOTHBOCTOSATH UJICOJIOTHH XeMO(oOuH,

7) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M OOIECTBEHHOW MTPAKTHKHU,

MOHUMAaHUs CHEIM(UKN XUMHUH KaK HayKH, OCO3HAHUS €€ poju B popMUpOBaHUHU
pPalMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHHHM IICJIOCTHOTO IPEACTABICHHUS 00
OKpY’KaroIlleM MHUpE KaK O €IUHCTBE MPHUPOABI M UYEJIOBEKa, B MO3HAHUHU MPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHur IPOo0IeM COXpPAaHEHHS TIPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUHU ISl COBPEMEHHOMW ITUBHIIM3AINH. B
e€ TYMaHMCTHYECKOW HANpaBICHHOCTH W BaXXKHOH POJU B CO3JIaHUM HOBOW 0a3bl
MaTepPHAIBHONW KYJIbTYphI, PEHICHUU TJIOOAIBHBIX IMPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YEJIOBEUYECTBA —  CBIPEBOM, DJHEPreTUYECKOM, MHUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCTICUCHUH YCJIOBHM YCHEITHOTO TpyJa U
AKOJIOTHYCCKH KOM(POPTHOM JKHU3HHU KaXAO0T0 YjeHa OOIEeCTRa,

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH. TIOHMMAaHHS CYITHOCTH METOIOB ITO3HAHWS,
HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJIy9aeMbIe
3HAHUS JUIS aHaju3a W OOBSCHEHUS SBJICHUH OKPYKAOIIECTO0 MUPA U MPOUCXOSAIINX B
HEM W3MEHEHWU, YMEHHUs JejlaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS JIAHHBIX C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB,

CITOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMUYCCKUE 3HAHMS JUISI PEIICHUS
PO0JIeM B PeaTbHBIX )KH3HECHHBIX CHTYAIHSIX;

HWHTEpeca K TO3HAHUIO U UCCIIEA0BATEIIbCKON eI TeTbHOCTH,

TOTOBHOCTH Y CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHWU IO XMMHUU B COOTBETCTBHH C KM3HECHHBIMHU
NOTPeOHOCTSIMU,



UHTEpeca K OCOOEHHOCTSIM TpyAa B Pa3IMuHbIX cdepax MpoPecCHOHATBHON
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHHSA Y4eOHOro mpeameTra <«XHUMHUA» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIC JUIS dbopmupoBaHUS MHPOBO33PEHUSA oOydJarormxcs
MEXIUCIUTUITMHAPHBIC  (MEXKIIPEIMETHBIC) OOIICHAyYHbIC TOHSTHS, OTPaKAIOIINE
I[EJIOCTHOCTh ~HAy4YHOM KapTUHBI MHpa U CHENU(PUKY METOJOB TO3HAHMS,
UCIIOJb3YEMBIX B E€CTECTBEHHBIX Haykax (Marepwisi, BEIIECTBO, JHEPrus, SsBIICHUE,
MpoIiecc, CUCTeMa, Hay4Hbld (HaKT, TPUHIINAI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICOBaHNE, HAOIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCAJIbHbIC ydeOHBbIC JeHCTBHS (ITO3HABATEIbHBIE, KOMMYHHUKATUBHBIC,
pEryJIATHBHBIC), oOecreunBaronme GpopMupoBanrne (QyHKIIMOHAILHOW TPAMOTHOCTH U
COITMAJIbHON KOMIETEHIIMU 00yYarouxcs,

CIIOCOOHOCTh OOYYAIONTUXCS HWCIOB30BAaTh OCBOCHHBIE MEXIUCITUIIIMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YICOHbIE ICHCTBHUS B IO3HABATEIIBHON U
COLMAILHOM MPAKTHUKE.

MertanpeaMeTHbIE  pe3yibTaThl  OTPAXKAIOT  OBJIAJCHUE  YHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUIMU.

OBJageHne yHUBEPCAIbLHBIMYU YUeOHBIMH MMO3HABATEIbHBIMHU A€ICTBUAMMU:

1) 6azoBble JJOrHYeCKHE e CTBUSI:

CaMOCTOSITENIbHO ()OPMYJIMPOBATh U aKTyaJU3UPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpPENEATh UENU JESITEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX
JOCTHKEHUSA, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEpPHbIE TMPU3HAKA TMOHSATUM W YCTAHABIMBAaTh HMX B3aWMOCBSA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUS IS OOBSCHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUH,

BBIOMPATh OCHOBAHUS W KPUTEPHUH IS KIACCH(PUKAIIMKA BEIIECTB M XUMUUYECKHUX
peaKkiuu;

YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKY U3YUaeMbIMU SIBJICHUSIMH;

CTPOHUTH JIOTUYCCKUE pacCyKAeHUs (MHIyKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHN),
BBISIBIAITH 3aKOHOMEPHOCTM M MOPOTHUBOPEYMS B PACCMATPUBAEMBIX SBJICHUSX,
(GhOpMyTUPOBATh BHIBOJIBI M 3aKITFOUCHUS;

NPUMEHATh B TMPOLIECCE TO3HAHUS, HCMHOJIb3YEMbIE B XHWMHU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOEIH, MPEOOPa30BBIBATh MOJCIbHBIC MPEACTABICHUS — XHUMHUYCCKUN
3HaK (CUMBOJI) 3JIEMEHTA, XUMUYECKass (opMysia, YypaBHCHHEC XUMHUYCCKOW PEaKITUH —
MpU  PEIMIEHWHW YyYEeOHBIX IIO3HABATENBHBIX M TPAKTHYECKUX 3a7a4, MPUMEHSThH
HAa3BaHHbBIC MOJICJIBHBIC TMPEJCTABICHUS [JIs BBISBICHUS XAPAKTEPHBIX IPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.



2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIQ/JIETh OCHOBAMH METOJOB HAay4YHOTO TIO3HAHMS BEIIECTB M XUMHYECKHX
peaKuuit;

dbopMyIMpoBaTh LETN W 33Ja4d WCCIEAOBaHUs, UCIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOTIPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 7151 (POPMHUPOBAHHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIEHHU,;

BJIQ/JIETh  HABBIKAMHU  CAaMOCTOSITEJIbHOTO  TUIAHUPOBAHUA W MPOBEICHUS
YUEHUYECKUX DJKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HAOMOJaTh 3a XOJIOM
IpoIecca, CaMOCTOSTENIFHO TPOTHO3MPOBATh €ro  pe3yiabTaT, (OpMyIHpOBaTh
0000IIEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJIbTaTOB HCCIEIOBaHUS,
COCTaBIISITH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh  OMBIT  yYYEHWYECKOM  HMCCIEAOBATEIhCKOM W MPOEKTHOM
JESTEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOUCKY
METOJIOB PEIICHHS MPAKTUICCKHUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUSI.

3) pabora ¢ uHdopManueii:

OPHEHTUPOBATHCS B PA3UYHBIX MCTOYHHKAX MHPOpPMANUU (HAYIHO-TIOMYJISPHAS
JUTEepaTypa XMMHUYECKOTO COJEPIKaHUs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(POPMAIIMIO PA3TUIHBIX BUIOB U (DOPM MPEICTABICHHSI, KPUTUICCKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIpoBaTh 3aIPOCHl U IPUMEHSITH PAa3TUYHBIE METO/IbI MPU MOUCKE U 0TOOpE
uH(pOpMaL1, HEOOXOAUMOM /ISl BBIMOJHEHHS YU€OHBIX 3a7a4 OMPEAeIEHHOTO THIIA,

npuoOpeTaTh  OMBIT  HUCHOJB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI M Pa3IMYHbIX TOUCKOBBIX CHUCTEM,

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hopMy mpeacTaBieHUs UHGOpMaLUU
(cxembl, TpaduKH, THArPaMMBbI, TAOJIHUIIBI, PUCYHKH U JPYTHE);

MCTIONb30BaTh HAYYHBIM SI3BIK B KAUeCTBE CPENCTBA IMPH padoTe ¢ XUMHYECKOH
UHpOpMaLIUEH: IPUMEHITh MEXKIPEAMETHbIC ((PU3NUECKHE U MATEeMAaTUYECKUE) 3HAKHU U
CHUMBOJIbI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPENCTBa
HaTJISTHOCTH.

OgiajgeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbl B XOJ¢ auaiora u/vim
IUCKYCCHUH, BBICKAa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUSI IPEASIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMpEe3eHTaluedl pe3yJbTaTOB I[MO3HABATEIbHON JESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPW BBITIOJHEHUH
XUMHYECKOTO JSKCIIEPUMEHTA, MPAKTUYECKON pPabOTHl IO HCCIECIOBAaHUIO CBOHCTB
M3y4aeMbIX BEIECTB, peain3aly y4eOHOTO MpoeKTa M (POpPMYIHUPOBATH BHIBOJBI IO
pe3ynbTaTaM NpPOBEAEHHBIX HCCIEIOBAHUNA IMYyTEM COTJIACOBAHUS MO3UIUN B XOJ€
o0cyX/1IeHHsI 1 0OMEHa MHEHUSMH.

OgiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JI€ICTBUAMM:



CaMOCTOSATEJIbHO IUIAHMPOBAaTb W OCYLIECTBIATH CBOK  IIO3HABATEIBHYIO
NEATENIbHOCTh, Omnpeaessisi €€ Leau W 3aJadd, KOHTPOJHMpPOBAaTb M II0  MeEpe
HEOOXOUMOCTH  KOPPEKTUPOBAaTh  MpeAjiaraeMblil  alrOpUTM  JIEHCTBUN  mpu
BBIMIOJJHEHMM  y4eOHBIX M  HCCIENOBAaTENbCKUX  3a7ad, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN CIOCOO UX PELIEHMs C YUETOM IOJYyUYEHHUSI HOBBIX 3HAHUM O BELIECTBAX U
XUMHAYECKUX PEAKLIHNSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEM AECATEIBHOCTM HA OCHOBE CaMOaHalu3a M
CaMOOLICHKU.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKas XuMUsI» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUNA O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOM KApTHHBI MHpPA, POJAM XUMUHA B TIO3HAHUM SIBICHUM MPUPOABI, B
(hOpMHUPOBAHUN MBIIUICHUS U KYJIbTYpPhl TUYHOCTH, €€ (PYHKITMOHAIBHONW TPAMOTHOCTH,
HEOOXOUMOM ISl pelIeHHs] MPAKTUYECKUX 337a4 U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0POBBIO U PUPOJAHOU CpPELIE;

BJIAJICHUE CUCTEMOU XUMHYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKHI DIIEMEHT, aToM, DJIEKTPOHHas 000JI0YKa
aToMa, MOJIEKYJa, BAJIEHTHOCTh, AJIEKTPOOTPHULATEILHOCTh, XHMHYECKasi CBA3b,
cTpykrypHass (opmyna (pa3BEpHyTas M COKpam€HHAs), MOJb, MOJSpHAas Macca,
MOJISIpHBIN 00BEM, YIIIEpOJIHBIN CKelleT, QYHKIIMOHANIbHAs TPYIINa, paguKall, u3oMepus,
U30MEPBI, TOMOJIOTMYECKHM  psii, TOMOJIOTH, YTJIE€BOJOPOIbI, KHCIOPOA H
a30TCoJAepXkKallhie  COEAUHEHUs, MOHOMEp, MOJUMEP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COCIMHEHUsS); TEOpUHM M  3aKOHBI  (TEOpHsl  CTPOSHHUS
opranuveckux BemiectB A. M. BymiepoBa, 3aKOH COXpPaHEHHS MAaCChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHNA SI3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHMS,
Jiekaluye B OCHOBE MOHUMAaHUS MPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SBJIICHUH,
dakTonornueckue CBEIEHUS O CBOMICTBAaX, COCTaBe, MOIYYEHHMH M O€30MacHOM
WCIIOJI30BAaHUN BAKHEHIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHUN BBIABISATh XapaKTEPHbIE MPU3HAKK TOHITHUH,
YCTaHABJIMBATh KX B3aUMOCBSI3b, HCIIOJIL30BaTh COOTBETCTBYIOIIME TMOHSITUS TIPU
ONMCAHUM COCTaBa, CTPOCHMSI U PEBPALIEHUI OPraHUYECKUX COECIUHEHUM;

c(OPMHUPOBAHHOCTh YMEHUU HWCMOJB30BaTh XHMHYECKYI) CHUMBOJUKY  JIJIS
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTO#, COKpam&HHON) Gopmy
OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLHN, U3rOTaBIMBATH MOJAEIIH
MOJIEKYJ OpraHMYECKMX BEIIECTB i1 WUIIOCTPAllMM HMX  XUMHUYECKOr0 H
IIPOCTPAHCTBEHHOI'O CTPOCHHMS;

c(hOPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MNPUHAMJICKHOCTh H3YYEHHBIX
OpPraHUYeCKHUX BEIIECTB MO UX COCTABY M CTPOCHUIO K OMpeAeIEHHOMY Kiaccy/rpymie



coequHEHUM  (YrJeBOAOpPOMABI, KHCIOPOA W a30TCOACpIKAIIME  COCTUHCHHUS,
BBICOKOMOJICKYJISIPHBIE COCJMHCHHWS), JlaBaTh MM Ha3BaHWs 110 CHCTEMaTHYEeCKOH
Homernkinarype (IUPAC), a Takke NPUBOAWUTH TPUBHAIbHBIC HA3BaHUS OTIEIHHBIX
OpraHMYECKHUX BEIICCTB (ITHJICH, NMPOIMWJICH, aleTUICH, 3THJICHIJIUKOJb, TJIMIIEPHH,
dbenon, Qopmanpaerua, aneTalbACTUll, MypaBbHUHAs KHUCJIOTA, YKCYCHasi KHCJIOTa,
OJICMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, MeiTio03a,
TJIALINH);

cOPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHABl XWMHYECKOW CBS3U B
OpPraHMYECKUX COCAMHEHHX (OJUHAPHBIC U KpaTHbBIE);

chOPMHUPOBAHHOCTh YMEHHUSI TPUMEHATh TIOJOXKEHHUS TEOPUM  CTPOCHHS
oprannueckux BemiectB A. M. BbytnepoBa ans 0ObsICHEHHS 3aBUCHMOCTH CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOSHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTpPOCHHE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTEICH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BeriecTB (MeTaH, 3TaH, 3TUJICH, MPOIMMIIEH, alleTHIIeH, OyTaaueH-1,3, MeTuI0yTaaueH-
1,3, OeH3oJ, METaHOJ, 3TAaHOJ, STWICHTJIUKOJb, TIHICPUH, (PEHOJ, areTaabIeTh/I,
MypaBbUHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMaJj, IeJUTI0I03a, aMHHOYKCYCHAas
KHCJI0Ta), HWJUTIOCTPUPOBATh TE€HETHYECKYIO CBs3b MEXKIY HHUMH YPaBHCHHSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMI C UCIIOIb30BaHUEM CTPYKTYPHBIX (OopMyT,

c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HWCTOYHUKU YTJIEBOJIOPOIHOTO
coIpbsi (He()Th, TPUPOIHBIN Ta3, Yroyib), CIOCOOBI MX MEPEepadOTKH M MPAKTUIECKOE
MpUMEHEHNE TTPOYKTOB TIEpepadoTKH;

c(hOPMHUPOBAHHOCTh ~YMEHUW TMPOBOJUTH  BBIYUCICHUA 1O XHUMHUYECKUM
ypaBHeHUsM (Macchl, 00BbEMa, KOJMYESCTBA HCXOAHOIO BEINECTBA MJIM MPOIYKTa
peakIuu MO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WIN TIPOTYKTOB PEAKIIHN);

c(hOpMHUPOBAHHOCTh YMEHUU BJIAJETh CUCTEMOU 3HAHUW OO0 OCHOBHBIX METOJIax
HAy4YHOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECCTB M XMMUUYECKHUX
sBiieHui (HaONIOJeHNEe, M3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJb30BaTh
CUCTEMHBIC XUMWYECKUE 3HAHMS [IJISl TIPUHSATHS PEIICHUI B KOHKPETHBIX >KU3HEHHBIX
CUTYaIHsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHEHHUEM,

c(hOpMHUPOBAHHOCTh yMEHUN COOJIIOaTh IMpaBWIa ITOJIB30BAHUS XUMHUYECKOMN
nocyiod M Ja0OpaTOpHBIM OOOpYyIOBaHHEM, a TakKe TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMH IO BBHITIOJHEHUIO J1a00PaTOPHBIX
XHMHUYECKHUX OIBITOB,

chOPMHPOBAHHOCTh YMEHHHM IIJJAHUPOBATh W  BBIMOJMHATH  XUMHYECKUUN
SKCIIEPUMEHT (MpeBpallleHrss OPraHMYECKHUX BEIIECTB IMPU HArpeBaHUM, IOJydYEHHE
ATUJIEHA W HM3Yy4YCHUE €r0 CBOMCTB, KQYeCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIECTB,
JeHaTypanus OCIIKOB MPHU HArpeBaHUH, I[BETHBIC PEAKIIMHM OCIIKOB) B COOTBETCTBHHU C
MpaBWJIaMd TEXHUKU 0€30MacHOCTH MPH OOpAaIllEeHUHU C BEIIECTBAMHU U JTaOOPATOPHBIM
0o00pynoBaHUEM, TMPEJCTABISITh PE3YIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3alUCH YPaBHEHUM COOTBETCTBYIONIUX PEAKIMK U (POPMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB,;



cOPMHUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKHM  aAHAJIM3UPOBATh  XUMHUYECKYIO
UHPOpPMALIMIO, TOy4aeMyl U3 pa3HbIX HCTOYHHKOB (CpelcTBa  MacCOBOM
uHpopManuu, HTepHET U APYTHX);

c(hOpMHPOBAHHOCTh YMEHUM coOmo1aTh paBuiia AKOJIOTHYECKHU
1[€J1€CO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS
CBOErO0 3JI0POBbS M OKPYXKAIOIIEHM IPUPOAHOM Cpeapl, OCO3HAaBaThb OIIACHOCTH
BO3/ICMCTBHS HA KMBBIE OPraHU3MbI ONPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHIT, Ha mpuMepax CHOCOObI YMEHBIICHUS H
NPEAOTBPAILCHUS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE  OOy4YalIIMXCd C OrPAHMYEHHBIMU BO3MOKHOCTSIMU 3JI0pPOBbSI. yMEHHUE
OPUMEHSTh 3HAaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJaxX TO3HAHMUS BEUIECTB U
XUMHUYECKUX SIBJICHUH,

JUTSL CIETBIX U CIA00BUIAIIMX OOYyYarOUIUXCs: YMEHUE HCIOIb30BaTh PeIbepHO-
TOYEYHYIO cucTeMy 00o3Hauenuii JI. bpaitns niis 3anucu xuMudeckux Gopmyi.
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pan

MIPUBJICYCHUE BHUMAHUS
oOydJaronmxcs K
[IEHHOCTHOMY aCIIeKTy
SIBIIEHUI U COOBITHH,
WHUITUUPOBAHUE
o0CyKIeHUH,
BBICKa3LIBaHUM CBOETO
MHEHHUS

https://resh.edu.r
u/subject/29/10/

MertaH u 3TaH —
MPOCTEUIIINE
MpECTaBUTENU
aJKaHOB

OopraHu3alus
HacTaBHUYECTBA
MOTHBHUPOBAHHBIX U
3PYAUPOBAHHBIX
o0ydJaronuxcst Haj
HEYCIEBAIOIIUMH
OJHOKJIACCHHUKAMH,
JAIOIIET0 00YYaIOIUMCS
COIIMAIBHO 3HAYUMBIN
OTBIT COTPYAHUYECTBA U
B3aMMHOMU ITOMOIIHA

https://resh.edu.r
u/subject/29/10/

MoOYXKIeHNE
00yJaromxcst
co0JII01aTh HOPMBI
IIOBCACHUS, HpaBI/I.Ha

https://resh.edu.r
u/subject/29/10/

o01IeHus,
AJIKEHBI. cOCTaB U COOTBETCTBYIOIIIHE
CTpOEHHUE, yKIa1y
CBOMCTBa 0011e06pazoBaTeIbHON
OpraHu3aIyH,
YCTaHOBJICHUE U
MO/IePIKKA
N00poXKenaTeTbHON
aTMochepsl
MIpUBJICYCHUE BHUMaHKs  https://resh.edu.r
o0yJaroImuxcs K u/subject/29/10/
OTHIIeH "
IIEHHOCTHOMY aCIIeKTy
MIPOIUJICH — . N
. SIBIIEHUI U COOBITHH,
mpocTeime
WHUITUUPOBAHUE
MPEICTAaBUTEIH .
o0CYyKIeHUH,
AJIKEHOB

BBICKA3bIBAHUN CBOETO
MHEHHS, BRIPAOOTKH




CBOET0 JIMYHOCTHOT'O
OTHOILICHUSA K
H3y4aeMbIM COOBITHSM,
SIBJICHUSIM, JIMI[AM

HWHUIIUUPOBAHUC U

https://resh.edu.r

MOAICPKKA u/subject/29/10/
HCCIICIOBATEIIHLCKOM
[IpakTnueckas
ESITENLHOCTH
pabora Ne 1.
oOy4Jaronmxcs,
«[lTonyuenne
8 IJIAHUPOBAHUE U
JTUJIEHA U
BBIIIOJIHEHHE
M3y4YeHHUE ero
. WHIUBUAYAIBHBIX U
CBOMCTB»
TPYMIOBBIX MPOEKTOB
BOCITUTATEIILHOU
HAIMPaBICEHHOCTH.
OopraHu3anus https://resh.edu.r
HacTaBHUYECTBA u/subject/29/10/
AKagueHsl. MOTHBHUPOBAHHBIX U
byranguen-1,3u APYAUPOBAHHBIX
METHIIOYTaUCH- o0yJaromuxcs Haj
9 1,3.[Tonyuenue HEYCIEBAIOIIUMH
CHUHTETHYECKOTO OJHOKJIACCHUKAMHU,
Kay4dyKa u JAIOIIET0 00YYaIOIUMCS
pPEe3UHBI COLIMAJILHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA U
B3aMMHOMU ITOMOIIHA
OOy XKJIeHNE https://resh.edu.r
00yJaronmxcst u/subject/29/10/
] coOJTI0/1aTh HOPMBI
AJIKHHBI. COCTaB
MOBE/ICHHUS, TIPABHIIA
1 0COOEHHOCTH
o01IeHns,
CTpOCHHUS,
. COOTBETCTBYIOIIUE
TOMOJIOTHYECKUHI
10 yKiany
psan. AuetuineH — o
N 00111e00pa30BaTENILHOM
MIPOCTEHUIIINIA
OpraHu3aIvH,
MpeACTaBUTEIh
YCTaHOBJICHUE U
AJIKNHOB
MO/IePIKKA
no00poskenaTeaIbHON
aTMocQepsl
MIpUBJICYCHUE BHUMaHKs  https://resh.edu.r
oOydJaronmxcs K u/subject/29/10/
IIEHHOCTHOMY aCIIeKTy
Brruncnenus mo . .
SIBJIEHUI U COOBITHIA,
YpaBHEHHUIO
11 . VHULIMMPOBAHUE
XAMHYECKOH .
o0CYyKIeHUH,
peakuuu

BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPaOOTKH
CBOEro JUYHOCTHOI'O




OTHOIIEHUS K
M3Y4aeMBIM COOBITHSIM,
SIBIICHUSAM, JIULAM

ApeHsl: 6eH301 U

OpraHu3aIus
HAaCTaBHNYCCTBA
MOTI/IBI/IpOBaHHBIX n
3pPYAUPOBAHHBIX
o0ydJaronuxcst Haj

https://resh.edu.r
u/subject/29/10/

TOJTYOJI.
12 HEYCIEBAIOIIUMH
ToKCHUYHOCTH
OJHOKJIACCHHKAMH,
apeHOB
JAIOIIET0 00YYaIOIIUMCS
COITMAJIbHO 3HAYMMBIN
OTIBIT COTPYAHHYECTBA U
B3aMMHOMU ITOMOIIHN
MpUBJICYCHUE BHUMaHKUs  https://resh.edu.r
[eneTnueckas 00yUarOLIMXCs K u/subject/29/10/
CBSI3b [IEHHOCTHOMY aCIeKTy
13 YTJIEBOJIOPOIOB, SIBIIEHUI U COOBITHH,
MIPUHAJISKAIITIX WHUITUUPOBAHUE
K pa3JIM4YHbIM o0CYyKIeHUH,
Kjaccam BBICKA3bIBAaHHI CBOETO
MHEHHUS
IIPUMEHEHHE https://resh.edu.r
UHTEPAKTUBHBIX (HOPM u/subject/29/10/
IIpuponnsie yueOHO# paboThl —
HCTOYHUKHU WHTEJUICKTYaJIbHBIX,
YTJIEBOJIOPOIOB: CTUMYJIUPYIOIITUX
MIPUPOJTHBIN Ta3 1 MMO3HABATEIIHHYIO
14 MOy THBIC MOTHBAIINIO, HTPOBBIX
He(TSHBIC Ta3kl, METOJIUK, TUCKYCCHUH,
He(Th U JAIOIINX BO3MOXKHOCTh
MPOJYKTHI €€ MPUOOPECTHU OTBIT
nepepadboTKu BEJICHUS
KOHCTPYKTUBHOTO
Juanora
IIPUMEHEHHE https://resh.edu.r
UHTEPAKTUBHBIX (HOPM u/subject/29/10/
IIpuponnsie yueOHOI paboTHI,
HCTOYHUKHU CTUMYJIUPYIOIITUX
YTJIEBOJIOPOIOB: MMO3HABATEIIHHYIO
MIPUPOJTHBIN Ta3 1 MOTHBAIINIO, UTPOBBIX
15 TTONyTHBIC METOAMK, TUCKYCCHUH,

He(TsIHBIC Ta3Hl,
HEePTH U
IIPONYKTHI €€
nepepadoTKu

JAIOIINUX BO3MOXKHOCTh
MPUOOPECTHU OTBIT
BEJICHHUs IPYIIIOBON
paboThl, KOTOpast yUUT
CTPOUTH OTHOLIEHUS U
JNIENCTBOBATL B KOMAaHJIE,




CIIOCOOCTBYET Pa3BUTHIO

KPUTUYECKOTO

MBIIIICHHUS.

OpraHu3anus https://resh.edu.r
HacTaBHUYECTBA u/subject/29/10/

MOTUBHPOBAHHBIX U

KoHnTponbHas R ——
o0ydJaronuxcst Haj
pabora 1o
16 HEYCIEBAIOIIUMH
paznmeny
OJHOKJIACCHHKAMH,
«YTIIEeBOIOPOABI»
JAIOIIET0 00YYaIOIIUMCS
COLIMAJIbHO 3HAYMMBIN
OTIBIT COTPYAHHYECTBA U
B3aMMHOMU ITOMOIIHN
MpUBJICYCHUE BHUMaHKUs  https://resh.edu.r
[IpenenbHbIe 00yYarOIIUXCs K u/subject/29/10/
OJIHOATOMHBIC [IEHHOCTHOMY aCIeKTy
17 CIIUPTHL: METAHOII SIBIIEHUI U COOBITHH,
M 5TAHOIL. WHUITUUPOBAHUE
Bonoponnas o0CYyKIeHUH,
CBSI3b BBICKA3bIBAaHHI CBOETO
MHEHHUS
IIPUMEHEHHE https://resh.edu.r
UHTEPAKTUBHBIX (HOPM u/subject/29/10/
yaeOHOI paboTHl,
CTUMYJIUPYIOIITUX
MMO3HABATEIIHHYIO
MOTHBAIINIO, HTPOBBIX
MHoroatoMHbIE METOJIUK, JUCKYCCHH,
18 CIUPTHI: JAIOIINX BO3MOXKHOCTh
STUJICHTIIUKOJIb ¥ MPUOOPECTHU OTBIT
TIIALEPHUH BEJICHUS TPYIIOBOM
paboThl, KOTOpast yUuT
CTPOUTH OTHOIICHUS U
JNIEUCTBOBATL B KOMAaHJIE,
CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO
MBIIIJIEHUS.
MOOYXKIeHNE https://resh.edu.r
00yJaronmxcst u/subject/29/10/
deHot: cTpocHNE co0JTI0/1aTh HOPMBI
MOJICKYJIHI, MOBEICHUS, TIpaBuja
19 buznveckue u o01eHus,

XUMHNYECCKUC
CBOIICTBA,
MIPUMEHEHUE

COOTBETCTBYIOIIUEC
YKJIany
o011e00pa3oBaTeIbHOM
OpraHu3aIH,
YCTaHOBJICHHE U




HOJIIePKKA
N00poXKenaTeTbHOU
aTMocdepsl

pUMEHEHHE
MHTEPaKTUBHBIX (hopM
yueOHOo# paboThl —

https://resh.edu.r
u/subject/29/10/

WHTEJUIEKTYabHBIX,
CTUMYJIA LIUX
AJpneruner. YIHpyIo
MTO3HABATEIHHYIO
dbopmanpierua u
20 MOTHBAIINIO, UTPOBBIX
areTalbIer . .
METOAMK, TUCKYCCHUH,
ArneroH
MAIOMIAX BO3MOXKHOCTD
pUOOPECTH OMBIT
BEICHUS
KOHCTPYKTUBHOTO
JMagora
npuBJicUCHUE BHUMaHUs | https://resh.edu.r
oOyJaromuxcs K u/subject/29/10/
[IEHHOCTHOMY aCIeKTy
OIHOOCHOBHEBIE SIBIIEHUI U COOBITHH,
MpeeIbHBIC WHUIIMHPOBAHHE
21 KapOOHOBBIE 00CYXICHHI,
KHACJOTHI. BBICKA3bIBAHUN CBOETO
MypaBbUHAS U MHEHHS, BRIPAOOTKH
YKCYyCHas CBOEro JUYHOCTHOI'O
OTHOIIIEHUS K
M3Y4aeMbIM COOBITHSIM,
SIBIICHUAM, JTULIAM
MIpUBJICYCHUE BHUMaHKUS  https://resh.edu.r
oOyJaromuxcs K u/subject/29/10/
IIpakTrueckas
LIEHHOCTHOMY aCIIEKT
pabora Ne 2. . Y . Y
. SIBIIEHUI U COOBITHH,
«CBoiicTBa
22 MHULUUPOBAaHUE
pacTBopa .
N o0CYyKIeHUH,
YKCYCHOMH .
BBICKA3bIBAHUN CBOETO
KHACIOTBI»
MHEHUS
OopraHu3anus https://resh.edu.r
HacTaBHUYECTBA u/subject/29/10/
CreapuHoBas u MOTHUBHUPOBAHHBIX U
OJI€MHOBas APYAUPOBAHHBIX
KHCJIOTHI, KaK oOyJaromuxcs HaJl
23 IIPEICTaBUTENHN HEYCIIEBAIOIINMHU
BBICIIIHX OJHOKJIACCHHUKAMH,
KapOOHOBBIX JAIOIIETO 00YJArOIIIMCS
KHCIOT COLIMAJILHO 3HAYMMBIH

OTIBIT COTPYAHUYECTBA U
B3aUMHOMU ITOMOIIIN




Mpbuia Kak cojiu

noOyxKaeHue
o0yJaromuxcs
coOJTI0/1aTh HOPMBI
MTOBEJICHHUS, TIPaBHIIA
oO01eHus,

https://resh.edu.r
u/subject/29/10/

BBICILIUX
COOTBETCTBYIOIIUE
KapOOHOBBIX yio
24 YKy
KHCIIOT, UX .
0011e00pa3oBaTeIbHOM
MOIOIIIEE
. OpraHu3aIlvH,
JeicTBHE
YCTaHOBJICHUE U
MOJIIEPKKA
n00poskenaTeaTbHON
aTMocdepsl
WHULUHAPOBAHUE U https://resh.edu.r
MOAICPKKA u/subject/29/10/
HUCCIIEI0BATENbCKON
CrnoxxHbIe Y(UPBI
NesITeIbHOCTH
KaK MPON3BOJAHbBIE
oOy4Jaronmxcs,
KapOOHOBBIX
25 TJIAHUPOBaHUE U
KHCIIOT.
BBITIOJTHEHUE
I'mpponus
WHIUBUIYAIBHBIX U
CJIO’KHBIX 3(pHUpoB
TPYMIOBBIX MPOEKTOB
BOCIIUTATEIbHOU
HAIMPaBIEHHOCTH.
MPUMEHEHHE https://resh.edu.r
UHTEPAKTUBHBIX (HOPM u/subject/29/10/
yueOHO# paboThl —
WHTEJUIEKTYabHBIX,
Kupsi: ruaponus, CTUMYJTHPYIOIIHX
26 MIPUMEHEHHE, M03HABATEIbHYIO
Ouosoruyeckast MOTHBAIINIO, UTPOBBIX
POJIb )KUPOB METOJIUK, JTUCKYCCUH,
JAIOIINX BO3MOXKHOCTh
pUoOpPECTH OMBIT
BEJICHUS] KOHCTPYKTHB -
HOTO JThanora
MIpUBJICYCHUE BHUMaHKUS  https://resh.edu.r
oOydJaronmxcs K u/subject/29/10/
YTrneBoast: [IEHHOCTHOMY aCIEKTy
COCTaB, SIBIIEHUI U COOBITHH,
KJIacCU(UKALIUS. WHUITUUPOBAHUE
27 Baxuetimnue o0CyKIeHUH,
MIPEICTaBUTEH BBICKA3bIBAaHUI CBOETO
TJII0K034, MHEHUS, BBIpabOTKH
bpykTO3a, CBOETO JTUYHOCTHOTO
caxaposa OTHOIIICHHUS K

M3Y4aeMbIM COOBITHSIM,
SIBIIEHUSIM, JTULIAM




noOyxKaeHue
o0yJaromuxcs
coOJTI0/1aTh HOPMBI
MTOBEJICHHUS, TIPaBHIIA

https://resh.edu.r
u/subject/29/10/

oO01eHus,
Kpaxman u
COOTBETCTBYIOIIIHE
LIEJUTIOJI03a KaK
28 YKy
MIPUPOJIHEIC N
0011e00pa3oBaTeIbHOM
MOJIUMEPBI
OpraHu3aIlvH,
YCTaHOBJICHUE U
MOJIIEPKKA
n00poskenaTeaTbHON
aTMocdepsl
IIPUMEHEHHE https://resh.edu.r
WHTEPAKTHUBHBIX OpM u/subject/29/10/
eOHOI paboThI —
KonTponbnas ye P
MHTEJUICKTYaJIbHBIX,
pabora 1o
CTUMYIIH X
paznmeny ympyto
MTO3HABATEIIHHYIO
29 «Kucnopoacoaep
MOTHBAIINIO, HTPOBBIX
JKalue .
METOJIUK, TUCKYCCHUH,
OpraHHYECKUe
MAIOMIAX BO3MOXKHOCTD
COEIMHEHUI»
pUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTHB -
HOT'O Juajiora
npuBJicUCHUE BHUMaHUs | https://resh.edu.r
oOyJaromuxcs K u/subject/29/10/
[IEHHOCTHOMY aCIeKTy
SIBIIEHUI U COOBITHH,
HHULIMIPOBAHUE
AMUHBI. 5 P .
00CYyKaeHU I
30 METHUJIAMUH U Y "
BBICKA3bIBAaHHI CBOETO
AHWINH
MHEHHSI, BRIPAOOTKH
CBOET0 JIMYHOCTHOT'O
OTHOIIIEHUS K
M3Y4aeMbIM COOBITHSIM,
SIBIICHUAM, JTULIAM
OopraHu3anus https://resh.edu.r
HacTaBHUYECTBA u/subject/29/10/
AMMHOKHUCIOTEI MOTHBHUPOBAHHBIX U
Kak aMm(poTepHbIC APYAUPOBAHHBIX
OpraHHYECKHe oOyJaromuxcs HaJl
31 COEINHEHUS, UX HEYCIEBAIOIIUMH
OHOJIOrMYEeCcKOe OJHOKJIACCHHUKAMH,
3HAYCHUE. JAIOIIET0 00YYaIOIUMCS
IlenTuanl COIIMAIBHO 3HAYUMBIN

OIIBIT COTPYAHUYECTBA U
B3aMMHOMU ITOMOIIHN




noOyXIeHue https://resh.edu.r
o0yJaromuxcs u/subject/29/10/
coOJTI0/1aTh HOPMBI
MOBEICHUS, TIpaBUja
oO01eHus,
Bbenku xak
COOTBETCTBYIOIIIHE
MIPUPOTHBIC
32 1 yKiany
BBICOKOMOJICKYJISI .
0011e00pa3oBaTeIbHOM
pHBIC COCTUHEHUS
OpraHu3aIlvH,
YCTaHOBJICHUE U
MOJIIEPKKA
n00poskenaTeaTbHON
aTMocdepsl
npuBJicUCHUE BHUMaHUs | https://resh.edu.r
oOyJaromuxcs K u/subject/29/10/
OCHOBHBIE
[IEHHOCTHOMY aCIIeKTy
MOHATUS XUMUHA . .
SIBJIEHUI U COOBITHIA,
33 BBICOKOMOJICK YIS 1
WHUIIMHPOBAHHE
PHBIX .
. 00CYXJICHHI,
COeIUHEHNI .
BBICKA3bIBAHUN CBOETO
MHEHUS
OopraHu3anus https://resh.edu.r
HacTaBHUYECTBA u/subject/29/10/
OcHOBHBIE MOTHUBHUPOBAHHBIX U
METOIBI CHHTE3a APYAUPOBAHHBIX
BBICOKOMOJICKYJISI oOyJaromuxcs HaJl
34 PHBIX 1 HEYCIIEBAIOIIUMHU
COCITMHECHHUH. OJHOKJIaCCHUKaMH,
ITmactMacchl, JAIOIIETO 00YJArOIIHMCS
Kay4dyKH, BOJIOKHA COLIMAJILHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA U
B3aMMHOMU ITOMOIIN
OBIIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

1.Ta6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus, 10knacc - M.:
[Tpoceemenne, 2023r

2. Xumus. bazossiii ypoBenb. 10kmacc. Metoanueckoe nocodue

1.Tabpuensan O.C., Yueonuk «Xumus.1l0kmnacc. bazoBbiii ypoBeHb»- 5-€ U3/1., CTEPEOTHII.
- :M.: lpoda. 2.T'abpuensan O.C., SAmykosa A.B.

3. Xumus 10kmnacc. . ba3oBelil ypoBeHb: MeToAMYeCcKoe nmocooue. —M.: Jlpoda 3.
["a6puensu O.C., SAmykosa A.B..

4. Pabouas terpaab. 10ki. k yuebuuky O.C. 'abpuensina «Xumus.10 knacc. bazosbiit
ypoBeHb»- M.: Jlpoda. 4.T"abpuensu O.C., Octpoymon U.I'., Cnankos C.A..

5. Kuura nst yunrens. Xumust 10 k1. ba3oBblil ypoBeHb: MeToin4YecKoe nocooue. —M.:
Hpoda. 4 5. Xumus. 11ki.: KoHTposbHBIC U TPOBEPOUHBIE PAOOTHI K YUEOHUKY
O.C.I'abpuensna «Xumus.10knacc. ba3oeiii ypoers»/ O.C. I"'abpuensn, I1.H.

bepeskun, A.A. Ymrakosa u np. - M.: Jlpoda

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
["a6puensia O.C., Octpoymos U.I'., Cnaaxos C.A.Xumus, 10knacc - M.: IIpocBemienue,
2023r

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA

2. Epemun B. B. Xumus. 10-11ki1. Meroanueckoe nocobue / B.B. Epemun, A.A.
Hposznos, U.B. Bapranosa. —M.: [Ipoda, 2013.

3. Epemun BB u ap. [Iporpamma kypca xumuu 115 8-11kmaccoB 001ieo0pa3oBaTebHbIX
yupexaenuit. —M.:[Ipoda, 20009.

4. Kyspmenko H. E., Epemun B. B. 25003a1a4 no xumuu ¢ pemenusmu. —M.: OHHKC,
2006. 5IIpumepHbie mporpaMmbl 1o yueOHbIM npeameram. Xumus 10-11kmacchl.
CrangapTsl BTOporo nmokojeHusi. — M.: [Ipocsemenne, 2011.

5. 'munka H.JI. O6mas xumus: yaeonoe mocooue / H.JI. I'munka. —U3a. ctep. —M.:
Kunopyc, 2016.

6. 'muuka H. JI., Pabunosuu B. A., Pyouna X. M. 3agaun u ynpakHeHuUs 110 001Iei

xumuu. — 2002.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
1. «Enunas komtekius [udposeix O0pa3zoBaTenbHbIX Pecypcos» (Habop HUPpOBHIX

pecypcoB k yueonukam O.C. I'abpuensna) (http://school-collection.edu.ru/

2. www.edios.ru Ditnoc — eHTp AUCTAHIIMOHHOTO 00pa30BaHUs

3. www.km.ru/education yueOHbIc MaTepHalibl U CJI0BapH Ha caiiTe «Kupusmr u
Medomuii» 6. http://djvu-inf.narod.ru/ 3nexrponnas 6ubaroTEKA.

4. www.drofa.ru -snekTpoHHbIN y4eOHHK

5. http://www/alhimik.ru —rone3nslie COBETHI, BUPTYyaJIbHBIA PEHIETHTOP, PEIICHUE 3a1a4,
IIOMOIIb A0UTYPHUEHTAM, HCTOPHUS XUMHUH

6. http://school-collection.edu.rubenepanbroe xpanuiuine "EquHas KoIeKIus

1 pOBBIX 00pa30BaTENbHBIX PECYPCOB”

7. http:/lwww.chemnet.ru ssrekTpornast OuOIMOTEKA 10 XUMHU

12. http:/In-t.ru/ri/kk/hm.htm kuura FOpus Kykymkuna "Xumus Bokpyr Hac" 13.
http://www.chemport.ru/pertablessitepaktuBraas Tadmuna "[lepuoaudeckas cucrema
snementoB J.W. Menneneesa” 14. http://experiment.edu.rukesiexims

"EcTecTBEeHHOHAaY4YHbIE€ SKCIIEPUMEHTHI
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