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MOACHUTEJIBHASA 3AIIUCKA

[IporpammMa 1O XWUMHUH Ha YPOBHE CpEAHETO O0O0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOl  00pa30BaTENIBPHONW TPOTPAMMBI  CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT COO), npencrasieHHbix B  DenepanbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO mpeaMeTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepandy, pealv3yIOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONIOkeHUuN «CtpaTernu pa3BuTUg BocnuTanus B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPENEIICHUIO
oO1el cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydarouIuxcsl CpeCcTBaMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM
koHuentyanbHble TosoxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
collepKaHUs, PE3yJIbTaTOB OOy4YeHUss U TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITY CKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJTy4yaeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IICHHOCTEH, MPUCYIIHX
LEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YeJIOBeKa, a TakKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBI0 M TNPUPOAHON cpeme. Peamusyercs xumudeckoe oOpa3oBaHHE
00yJaromuXxcsl Ha YPOBHE CPEIHETo 0O0Iero o0pa3oBaHUsl CpeICTBAMH y4eOHOTO
npeaMera «XUMHUS», COJEp)KaHHUE M TOCTPOCHHE KOTOPOro OIpeiesieHbl B
nporpaMMe MO XMMHUU € Y4€TOM cChenuduKd HayKd XUMHUU, €€ 3HAuYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOW >KM3HH OOIIECTBA, a TaKXKe C y4ETOM
oO0Imux 1eMedl W TPUHIMIIOB, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccuiickoit denepanuu.

XuMUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyk0 pojib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAILHOM KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJa B (DOPMUPOBAHKE PAIMOHAIHHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHE I[EJIOCTHOTO TPEJICTABICHUS 00 OKPYXKAIOIEeM MHpPE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMSI B3aWMOCBSI3U MEXIY
CTPOEHHEM BEIEeCTB, UX CBONCTBAMHU W BO3MOYKHBIMHU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C OIPYTMMHU €CTECTBEHHBIMH HayKaMU, XUMUS CTaJla
HEOTHEMJIEMON YacThI0 MUPOBOH KYJIBTYpPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa ¥ KM3HU KaXJIO0To uieHa ooOmiectBa. CoBpeMEeHHas XHUMHs Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHAa Ha pEUICHUE
IJI00ANBbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBercTBUM ¢ OOmMMM LENSMH W NPUHIMUIIAMH CPEIHETro OOIIEero
oOpazoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccsl, 0a30BbIA ypOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaroumxcsi, HEOOXOJIMMYI0 MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHX
OpUEHTHPOB, YCIEUIHONO BKJIIOUEHHUA B JKU3Hb COLMUYMA, MPOJOJDKEHUS
00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBislOIIMMHA  TIpeAMETa «XUMHUSA» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckad xumus» M «OOIasgs W HEOpraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0A30BOM HAyKH: cHCTEMa
3HaHUU MO0 HEOPTraHMYECKOW XMMHHU (C BKIIOYEHUEM 3HAHUM U3 OOIIeH XUMHUH) U
OpraHn4YecKOr Xumuu. POpMHUPOBAHUE NAHHOM CHCTEMBI 3HAHWW NPU U3yYCHUHU
npeaMeTa 00€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckass XuMus» copMmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0Ja K U3YYEHUI0 Yy4eOHOro wmarepuaiga M oOOyCJOBJI€HA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
MPEACTABICHU O CcTpoeHuH BemiecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTUU — OT YIJEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHWU. B Kypce OpraHM4eckol XHWMHUU NOJYYarOT Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs MEePBOHAYAILHBIE
NPEICTABICHUS O XUMUYECKON CBSI3U, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yIJIOM 3peHuss B MpeaMere «XuMmus» 0a30BOro ypOBHS
paccMaTpuBaeTCs HW3YUYCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
TEOPETHUUECKH MaTepuan M (PAKTOJOTMYECKHE CBEIEHUS O BEIIeCTBAX H
XUMHUYECKON peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJ0JIONMUYECKUX TMO3ULIUH,



ry0’ke TMOHATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMI 3TOro 3akoHa — OT
o0oOmIaromiei 10 00BACHSAIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU,
CBOMCTBax M NPHUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEaKLUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpoTekaHusi naomnosHsercs B kKypcax 10 m 11 kiaccoB
AJIEMEHTaMHU COJIEPKaHMsI, HUMEIONIMMH KYJIbTYPOJOTUYECKUM U TPUKIAAHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBS3UM XHMHH C
IPYTMMU HayKaMH, pPacKpbIBalOT €€ poJib B INO3HABATEIHbHON M MPAKTHYECKOU
JESTEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAKEHHSI K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0jemMax, CBSI3aHHBIX C XWMHEW, KPUTHUYECKH OCMBICIMBATh HMH()OpMALUIO H
NPUMEHATh €€ JJId TMONOJIHEHUS 3HAHUM, pEIIEeHUs WHTEUIEKTYaIbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEN0BAaTENbCKUX 3a/1ad. B 1enom coxaepkanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO — YPOBHSL  M3YyYEHHMS  OPUEHTUPOBAHO  Ha
(dopMupoBaHrEe y OOYYaAIOMIMXCSA MHPOBO33PEHUYECKONW OCHOBBI I MOHUMAaHUS
¢unocockux HaeH, TaKuX KaK: MaTepualbHOE €IMHCTBO HEOPIaHHMYECKOro M
OpraHUYeCKOro MHpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHHEM, IT03HABAEMOCTh IPUPOJHBIX SBJIECHMM IYTEM OKCIIEpUMEHTAa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELLIEHUU 3KOJIOTMYECKUX MpoO0iem, a
TaK)Ke MPOoO0JIeM COEpeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/1aHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B rmmaHe pemeHus 3anad  BOCIMTAHMS, pPAa3BUTUSA UM COLMAIM3ALUHU
oOy4aromuxcsl MPUHATBIE MPOTpaMMON IO XMMHMH TOAXOAbI K OIpPENEICHHIO
COJEp)KaHUsl M TIOCTPOCHHUS TpeAMeTa NpeayCMaTpUBaAIOT (OPMHUpPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIHUX ©0a30BO€ 3HAYEHUE A
pPa3IMYHBIX BHUJOB JESATEIBHOCTU: peUIeHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku uHbopMaIuu, HEOOXOMUMBIX JJII MPUOOPETCHUSI OTIHITA MMPAKTHYECKON
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B NO3HAHUMU
XUMHH.

B npaktuke npenojgaBaHus XUMHUM Kak Ha YpPOBHE OCHOBHOI'O OOUIEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MIPU ONPEICTICHUH
COZIEpKATEIbHON XApaKTEPUCTHKU 1€ HW3Y4YeHUs IpeJMETa HaIlpaBJICHUEM
MEPBOCTENEHHOW 3HAYUMOCTU TPATUIMOHHO NPU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJNYECKOW TOYKM 3PEHHs TAKOM IOAXOJ K OINPEHECICHUIO LENEN H3y4YEeHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMM ILEJISIMH H3YyYEeHHs MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIstOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKHX 3HAHUH KAk  BaKHEHUIICH
COCTaBJISIIONIECH €CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC TOHATHUS, (PyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHUII MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUid, HEOOXOIMMBIX IJIsi MPHOOpEeTEeHUs
YMEHUW OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SIBJICHHMA,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB JEATEIBbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJEHUEM IpPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, comeprkaTenbHasi XapaKTepUCTUKA IIeJIed U 3a/1a4 U3y4YeHUs
peaMeTa B IporpaMme 1Mo XMMHUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CUCTEME cpeliHero oduero odpazoBaHus. CerogHs B
MpENnoJlaBaHUM  XMUMUM B OOJbIIEH CTENEHH OTHAETCAd  MPEANOYTEeHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHHUs OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aluu, BiIaJCIOLIEro He
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHUS WX B PEATbHON JKU3HH
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM Mpu U3y4YEHUU IMpeaMeTa «XUMHUS» JOMHUHHUPYIOUIEE
3HaUYCHUE MPUOOPETAIOT TAKKE 1NN U 33]Ia4H, KaK:

ajanTamnus 00y4aroluXCcsl K YCIOBHUSM JTUHAMUYHO PA3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPaMOTHBIX
pEIICHNI B KOHKPETHBIX XU3HCHHBIX CUTYAIUAX, CBA3AHHBIX C BEIIECTBAMHU U MX
MIPUMECHEHUEM;

dbopmupoBaHre y OOydYalOIMUXCS  KIIOUEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEPCATHLHOE 3HAYCHHWE I Pa3IMYHBIX BUIOB
NeSATEIbHOCTU: PElIeHHs MpoOJieM, MOMcKa, aHaau3a U 00padoTku MHGOpMaIIIH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS] ONbITa JEATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XHUMHH, a TaKXe JJIS OLEHKH C TMO3UIUN
HKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYarOIIMXCsl: CIOCOOHOCTH CaMOCTOATENBHO MTPUOOPETATh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIONCKA W aHaIu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYECKOTO COJIEP KaHUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HA0II0IaTENIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpPH IJIAHHPOBAHWUHM W TIPOBEACHUU XUMHYECKOTO
IKCIICPUMEHTA;

BOCIHTaHHE Yy oOOyvarommxcs YOeXKIEHHOCTM B T'yMaHHCTUYECKOM
HAMpaBICHHOCTH XHMMHUHU, €€ BaXXHOH POIM B PELICHHH TJI00ATBHBIX MpodIeM
paIoOHAIBHOTO MPUPOJIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIYECKUX PECYPCOB U
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIEHUS K IPHUPOJIE M CBOEMY 3/I0pOBbIO, a TaKKe NPUOOpPETEHHs OIbITa
UCTIOJB30BaHUSl TOJIYYCHHBIX 3HAHWHM Ui TMPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SIBIICHHUSIMH.

B yuyeOHOM maHe cpeaHero oOmEero oOpa3oBaHUs NPEIAMET «XHUMHD)
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHON oOmactu «EcTecTBEeHHO-HAay4YHbIE
IPEIMETHI.

OO61iee ynco 9acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpenHero oo1miero oopa3zoBanus, coctaBisieT 34 yaca (o 1 yacy B HeeINi0).

Peanmzamust  maHHOM  mporpamMmbl  MPEIyCMAaTpUBAET  MCIOJIb30BaHHE
o0opymoBaHus, cpeAcTB 00yueHus u Bocutanus Llentpa «Touka poctay.

o [HudpoBas yueHndeckas 1adopaTopus M0 XUMHH.

o KommuiekT mocyasl u 00OpynOBaHUS Al YYEHHUUECKHX OIBITOB IO
XVMHH.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC
OPTAHNYECKASA XUMMUSA

Teopernueckne 0CHOBBI OPraHUYECKOIl XUMUHU

[Ipenmer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB W MAaTEpUATIOB. T€OpUsl CTPOECHUS OPTraHHYECKHUX
coequneHnit A. M. byTiepoBa, e€ ocHOBHbIE O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpPraHWYEeCKUX BemecTB. ['omonorus, wu3omepus. XHUMUYECKas CBSI3b B
OpraHUYECKUX COCTMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenne o kiaaccupUKAIMU OpraHUYEcKuX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COCJIMHEHUN (CHCTEMaTW4yecKas) U TPUBHAIBHBIE Ha3BaHUS
BOXKHEUIINX MPEACTABUTEIEH KIACCOB OPraHNYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YeHHUsI BEUIECTB W X IMPEBpaIlCHUI:
O3HAaKOMJIEHME C OO0pa3laMH OpPraHMYEeCKMX BEUIECTB WM MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BELIECTB, HAONIOACHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUTaBJIeHUE, 0OYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
MPOCTEUIIINE TPECTABUTENN AJIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMELICHUS] W TOPEHMS), HAXOXKICHUE B TMPUPOJAE, MOIYYECHHE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKAN Psifl. DTWIEH U MPOIUIIEH —
MPOCTEUIIINE TPEICTABUTENN AJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATALMHM, OKUCICHHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u MetunOytaaueH-1,3: cTpoeHHe, BakKHEUIINE
XUMUYECKUE CBOWCTBa (peakiuusi mojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHUM Psifi. AICTHIICH
— TMPOCTEUINNIA TPEICTABUTENIb AJIKHHOB: COCTaB, CTpOoeHUe, (u3nyeckue Wu
XUMUYECKHEe CBOMCTBa (peakiuy THAPUPOBAHMS, TaJOTeHUPOBAHUS, THAPATAIINH,
TOpEHHUs ), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHue, (uU3NYECKUE M XUMHYECKHE CBOMICTBa
(peakuuu rajaoreHupOBaHUS W HUTPOBAHUsA), NMOJYYEHUE U NpUMEHEHUE. Toryon:
cocmas, cmpoeHue, uzuyeckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), Noayyenue u npumeHnenue. TOKCUIHOCTh



apeHoB. ['eHeTnueckas CBsI3b MEXKIy YIJIEBOAOPOJAAMH, NPUHAMICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[TpuposHblE HMCTOYHHMKHM YIJIEBOAOPOJOB. I[IpuponHbIi ra3 W IONYyTHBIE
HeTsaHbie Ta3pl. HeTh 1 e€ mpoucxoxaenue. Crnocobbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaJUTHYeCKWil), nuposu3. I[IpoaykTsl
nepepaboTku He(TH, UX MIPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
YTOJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCTepUMEHTANIbHBIE METOABl H3Y4YeHHs] BEIIECTB M HMX MPEBpaIlleHUM:
O3HAaKOMJIEHHME C o00pa3llaMM IUIaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOTyYEHHUE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aum.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuumu (Maccel, o0bEMa,
KOJINYECTBA MCXOIAHOIO BEIIECTBA MM MPOJAYKTAa PEaKLMH IO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucsiopoacoaep:xaiye opraHu4ecKue coeJuHeHust

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeTaHON U 3TaHON: CTPOEHHUE,
(¢usznyeckue MW XHUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IAMU, TOpPEHHUE), MpUMEHEeHHe. BoaoponHble CBS3M  MEXITY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHe MeTaHOJa 1 STaHOJIa Ha OpTraHU3M YeJIOBEKa.

MHoroaromMHbpie  CIHUPTHL.  ODTHIEHTIWMKONb W TJIHMIEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMsi Ha MHOTroaTOMHble crupThbl). [leiicTBue Ha
opranmu3Mm uesoBeka. [[pumeHeHne rimiuepruHa u dTHICHTINKOJSL.

®deHo: CTPOCHHE MOJICKYJbl, (Pu3nueckue U XUMHUYECKHE CBOMCTBA.

ToxcuunocTth enona. [lpumenenue penona.

Anpnerunpl U kemoHvl.  DopMalbIEruj, aleTalbIErui: CTPOCHHE,
(¢u3nyeckue M XUMHUYECKHE CBOMCTBa (peaklMU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHBIEC PEAKLINH ), TIOJyUYECHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeJebHble KapOOHOBBbIE KHUCIOTH. MypaBbuHas U
YKCyCHasl KHCJIOTBI: CTpOoeHHe, (pU3nuecknue W XMMHUYECKHUE CBOMICTBa (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKaium), nojayyeHue U MpuMeHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILEe ACHCTBHE.

Crnoxuple 3pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
ci10kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb )KUPOB.



YrneBompl:  cocTtaB, KiaccuduKamus ~— yrieBogoB  (MOHO-, Ou- H
noyimcaxapuibl). ['1I0k03a — MpoCcTeUIINii MOHOCAXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3UYECKHEe U XHMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcugom meau(ll), okucienne amMmMuadHbBIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOJAE, NPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnoo3a kak npupojassie noaumepsl. CTpoeHHe Kpaxmana U
neunosio3bl.  du3nueckue M XMMHUYECKHE CBOWMCTBA Kpaxmaina (THApOJIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpPEBpalCHUM:
OpoBeieHHE, HAOJIIOJCHUE W OINMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE ITaHONA
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJECHCTBUE TJIUIIEPUHA C
ruznpokcunom meau(ll)), anpaernoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHUAA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOIOM),
MIPOBE/ICHHUE NMPAKTHYECKOM padOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 0ObEMa,
KOJIMYECTBA MCXOHOIO BEIIECTBAa MM MPOAYKTa PEaKIMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHnuecKue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyecKkue coequHeHus. dusnueckue
M XMUMHUYECKUE CBOICTBA aMHHOKMCIOT (Ha mpumMepe riuuuHa). buonorumueckoe
3HaY€HUe aMMHOKUCIOT. [lenTupl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSAPHBIE coeauHeHus. l[lepBuuHas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX MpEeBpallleHUil:
HaOJII0/IEHUE U ONKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: J€HATypalus OeJIKOB IpU
HarpeBaHuy, [IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHbIE MOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUU, CPEIHIS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUNA —
MOJIMMEPHU3ALIMS U MTOTUKOHACHCAIHS.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YeHHUS BEHIECTB W WX TPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeIMeTHbIE CBSI3U.



Peanuzanust MeXIpeIMETHBIX CBA3EH MPHU U3YUEHUU OPTaHUYEeCKON XUMUU B
10 kmacce oOCyIIeCTBISETCS 4Yepe3 HCMOIb30BaHUME KaK OOIIMX eCTeCTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBISIOMIUXCSI CHUCTEMHBIMH JJISi OTIEIbHBIX
IpPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHSTHSL: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3A,
3aKOH, TEOpUSs, aHAIM3, CUHTE3, KJIACCH(HKAIM, NEPUOIUIHOCTh, HAOIIOACHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusuka: MaTepus, DSHeprus, Macca, aroM, 3JEKTPOH, MOJIEKYIa,
OHEPreTUYEeCKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pr3nyecKre BETUUNHBI M €AUHUIIBI UX U3MEPECHHUS.

buonorust: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3MeE,
doTtocuHTE3, OHMONOTHMYECKH AaKTUBHBIE BemiecTBa (O€IKH, YTIEBOIBI, >KUPHI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAeMbI€, TOILUIMBO,
pecypesl.

TexHomorus: MNHINEBbIE TMPOMYKTHI, OCHOBBI DPAIMOHATBHOTO MUTAHUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPEnapaThl, MaTepHUabl U3
HCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHHS
oOyJaroumMMucs MporpaMM CcpenHero oOiero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOnMW4YecKod OCHOBOW  JIs
pa3paboTKu TJIAHUPYEMBIX PE3YyJbTATOB OCBOCHHS MPOrpaMM CPEIHETO OOIIETOo
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JIEATENHOCTHBIM TOJIXOJ0OM B CTPYKType
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYaIOIIUMHCS POCCUUCKOM TpPa)KJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIMYMe MOTHUBAIUU K 00YYCHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4alolIMXCsl PYKOBOJCTBOBAaTbCS B CBOEH
AESTENIbHOCTH II€HHOCTHO-CMBICIIOBBIMHU YCTaHOBKAaMH, MPUCYLIIUMH IE€JIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4KUE MPABOCO3HAHUS YKOJOTUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTH
IIEJTN U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHON W BOCHUTATENBHOW JAESITETbHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH
U HAealaMd POCCUKCKOrO TpakJaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOPMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIONIMMHU  TIpolleccam
CaMOTIO3HAHUS, CaMOPAa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJaronuxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMera «XUMHUS»  OTpPakaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
oOydJaronmxcst Mo peaqu3aiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
JaCTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

OCO3HaHUs 00YYArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPABONOPAIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMpaBWIaX MEXIMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M IMO3HABATENIbHBIX 3a/a4, BBIINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XMUMHUHU, OCO3HAHUSI TOTO, UYTO JOCTHKEHHUS HAYKU €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAaOJIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHaJIi3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOI0 IOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIC C XMMUYECKUMU SIBICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBAPUUIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUI 3THX
MOCTYIIKOB;

4) hhopMHUpPOBAHUSI KYJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (pH3MYECKOMY WU
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOr0 OOpalleHHus ¢ BEHIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3J0OPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0J1s5, HAPKOTHUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEAO0BATENIbCKOM
JeSATeTLHOCTH, OOINECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W  JIPYyTrUX  BUJAX
NEATENBHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4YacTHE B PELICHUHM MPAKTHYECKUX 33134
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGEeCcCHuil pa3IudaHOro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 1O XUMUH;

YBAKEHUS K TPYAY, JIOJAAM TPYJa U pe3yJibTartaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIbHOM TpPaeKTOpUU
oOpazoBanusi, Oyayiied MNpoPeccuu W peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JI0rHYeCKOTr0 BOCIIUTAHMSI:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHMSHUA
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPENbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUA JOCTIKEHUUW XUMHH  JUIs
peLIEeHUs] BOIIPOCOB PAIMOHAIIBHOTO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUYECKUE
MOCJIEICTBUS IPEANTPUHUMAEMBIX JICCTBUM U MPEIOTBpAIIATh HX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOIO MBILUICHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTUYECKOMN HaIPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMM B MO3HABATEJIILHONW, KOMMYHUKATUBHOW W COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJCOJOTUH
xemopoouu;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKH, OCO3HaHUs €€ poju B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYyYHOTO MBIIUICHUS, CO3/IaHUM II€JIOCTHOTO
npeAcTaBieHUus] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOIbl U UYeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHWHU TPOoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [UJII  COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HAIPABICHHOCTH W BaXHOW pOJU B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIIEHUHU TI00aNbHBIX MPOOIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEYECTBA — CHIPhEBOM, SHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON OE30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCIICYCHUH YCIIOBHIA
YCHENTHOTO TPyAa M OKOJOTUYECKH KOMGPOPTHON JKU3HU KaXKIOTO 4ICHA
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMaHUA CYIIHOCTH METOJOB
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh



MoJydyaeMble 3HAHMA Ui aHAIM3a U OOBSICHEHUS SIBICHUM OKPYKAIOLIETO MHUpa U
MPOUCXOSAIINX B HEM U3MEHEHU, YMEHHS IeTIaTh 000OCHOBAaHHBIC 3aKIIOYCHHS HA
OCHOBE Hay4HbIX (JAaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IOJIy4EeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS IS
pelIeHus Ipo0JieM B PEATIbHBIX )KU3HEHHBIX CUTYALIUSAX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HEOpEephlBHOMY  0OOpa3oBaHUIO U
caMO0Opa30BaHUIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUM C KU3HEHHBIMU ITOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3iIM4HbIX cepax NpohecCHOHATbHON

ESATEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS y4eOHOTO TpenMera « XUMHUS» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble A9 (QOPMHUpOBAHUS  MHUPOBO33PEHUS  OO0YyYaIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHs, SBJICHHE,
MpolLiecc, CUCTEMa, Hay4YHbIM (haKT, MPUHLINI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpcajbHble y4ueOHbIE NEeNCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PEryJSTUBHBIE), obecreunBaroIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COIMAJIbHON KOMIETEHITUN 00yJaroIuXcs;
CIIOCOOHOCTH oOyyJaronumxcs HCII0JIh30BaTh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH ¥  PEryJSTHBHBIMU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH No3HaBaTeJIbHBIMHA
JefiCTBUSIMU:

1) 6a30BbIe JJOrHUYecKHe AeiiCTBHS:

CaMOCTOSTENIbHO  (OpPMYyJIMpOBaTH W aKTyaJu3UpoOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENCTATh LENU JCATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C TOCTABICHHBIMU LEIISIMH;

WCMOJIb30BaTh PU OCBOCHWM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHM M yCTAHABIMBATH UX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS OTAETBHBIX (DAKTOB U
SIBJICHU;

BbIOMpaTh OCHOBaHUS M KPUTEPUHM JUIS KJIacCU(PUKAMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHaBIMBAaTh I[PUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
AQHAJOrUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMaTPHUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBOJbI U 3aKIIIOUCHUS;

IIPUMEHSATH B IPOLECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMUN CHUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOIEIBHBIC MTPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) OJJIeMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peaKkuMy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKHX 3a]ad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NPEJICTABICHUS Ul BBIABICHHS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(bopMyIUpOBaThH LIENIM U 33/1a4M UCCIEIOBAHMS, UCII0JIb30BaTh OCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHMUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA W MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJ0M
Ipouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ynbTar, (OpMYJIHMpOBATH
00001IEHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHHUECKOW MCCIEIOBATENbCKOM U MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELICHUs MPAKTHYECKUX 3a7ad, MPUMEHEHUIO Pa3JIHYHBIX
METOJI0B MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHHMKAX HH(popmanuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHYECKOrO COJAEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanM3upoBaTh MH(POPMALMIO PAa3IUYHBIX BUAOB U (Popm
IIPEICTABIICHHUS, KPUTHUYECKU OLICHMBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METOJbI IMIPHU MOUCKE U
orOope wuH(pOpMaLKK, HEOOXOJUMOW [JIsl BBHIMOJIHEHHS YYEOHBIX 3aaau
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OopMy  MpeIcTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIA A3BIK B KadecTBe CcpeAcTBa Ipu padoTe ¢
XUMHUYECKON HMH(pOpMAIME: MPUMEHATh MEXIpPEAMETHbIE (pu3ndeckue u
MaTeMaTUYECKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CpEIICTBA
HarJITHOCTH.

OByaseHue yHUBepPCaJIbHBIMUA KOMMYHMKATHBHBIMH 1e/iCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYUIECTBY OOCYKIAE€MOI TEMBI B X0JIe AHAJIOra W/ WIn
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  INPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOHN 3a1a4H;

BBICTYNAaTh C NpPE3EHTAlUEN pe3yJbTaTOB IO3HABATEIBHOW JAESTENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPH BBINOTHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILLECTB, peaju3alui YYeOHOro npoekra u (opMyIHpoBaTh BBIBOJbI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS IMO3WLUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OgByaieHHe yHUBEPCAJIbHBIMYU PEryJISITUBHBIMH AeHCTBUSIMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJbHYIO
NEeATENbHOCTh, ONpenessids €€ Leau W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™M JACHCTBUN Mpu
BBINIOJIHEHUM YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbBIOMpaTh HauOoliee
3¢ exTuBHBIN crnoco0 HMX peumeHuss ¢ Y4€TOM TOJIyYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbie  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHsD)
OTpaXKaroT:

COPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHH B IIO3HAHUU SIBJICHHI



OpUpOALl, B  (POPMUPOBAHWUU MBINUICHUS W  KYyJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM /JIsl PEIICHUS MPAKTUUECKUX 3aj1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpeng;

BJIAJICHUE  CUCTEMOM  XMMMYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUH DJIEMEHT, aToOM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U COKpalI€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIN CKeJIeT, (PyHKIIMOHANIbHAS TpYIIIa,
paguKai, U30MEpPHs, U30MEPbI, TOMOJIOTUYECKHUI PAJl, TOMOJIOTH, yTJIEBOJIOPOIHI,
KHUCJIOPOJ U a30TCOAEpXKalUe COCIAUHEHUS, MOHOMEp, IIOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCMHEHUS); TEOPUH U 3aKOHBI (TEOpHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIWYECKUM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHWI,
Jexaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOIMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0€e30IaCHOM HCIIOJIb30BaHUHM BAKHEWIIUX OPraHWYECKUX BEUIECTB B OBITY U
MTPAKTUYECKON IEATEIIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIONIUE MOHSATUS MPU
ONMCAaHHUU COCTABA, CTPOCHMS U IPEBPALIEHUN OPTAHUYECKUX COEAUHEHNH;

c(OpPMHPOBAHHOCTh YMEHHMI HCIONb30BaTh XMUMHYECKYI) CHUMBOJIMKY JIJISI
COCTABJICHHSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W yPaBHEHUW XUMHUYECKUX PEaKIUH,
U3rOTaBJIMBaTh MOJIETU MOJIEKYJ] OPraHMYECKHX BELIECTB JJI1 WJUIIOCTPAlUU UX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUEHHBIX
OpPraHMYECKMX BEIIECTB II0 HX COCTaBY M CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/TpyIme COeAMHEHUN (YTJIeBOIOPOAbI, KHCIOPOA U a30TCOAECpIKaIlue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAWTH TpHUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHIICH, MPONUJIECH, AalleTHIICH,
ATUJICHTIUKOMb, TIUIEpUH, (HEeHO, GopMabIeTUl, areTalbIeTH, MypaBbHUHAS
KHCJIOTa, YKCYCHAasl KHCIJIOTa, OJIEMHOBAsK KMCJIOTa, CTEAPUHOBAsI KHCIIOTA, TJIF0KO034,
bpyKTO3a, Kpaxmal, eJTi0JI03a, TIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OMNPENENISATh BHUAbl XUMUYECKOH CBSA3U B
OpraHUYeCKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



C(OPMUPOBAHHOCTh YMEHHUS MPHUMEHITHh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTaBUTENCH pa3InYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MNPONWJEH, alETUJIEH,
OytamueHn-1,3, mermnOytanuen-1,3, O€H30JI, METaHOJ, 3TAHON, ATHWICHTIUKOIb,
TIIAIEepUH, (EHOJI, alleTalbJeTul, MypaBbUHAs W YKCyCHasi KUCJIOTHI, TJIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), WIIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLHl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIJIEBOJIOPOJHOTO
Colpbid  (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
IPAaKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadOTKH;

chOpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOIO M3 HCXOIHBIX
BEILIECTB UJIU IPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX ABJICHUN (HAOIOIeHNE, U3BMEPEHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE),
WCTIOJB30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUS [JIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBA3aHHBIX C BEIIECTBAMHU U HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh TIPaBUIIA MOJIH30BAHUS XUMHYECKOM
MocyioM U J1abopaTOpHBIM O0OpPYJOBaHMEM, a TakXKe MpaBuia OOpalleHUs ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUHN TUTAHUPOBATH U BBIMNOMHATH XUMHYECKUI
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPIrAHUYECKUX BEIIECTB MPU HArPEeBaHUU, IOJIyUCHHE
ATWJIEHA M U3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIC pPEAKIMH OPraHMYeCKHX
BELIECTB, JCHAaTypalusi OCJIKOB MpU HArpeBaHHWM, LBETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30IacCHOCTH MpU OOpalleHUuu ¢
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBAaHUEM, TWPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpPOBaTh BIBO/IBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJNyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeACTBa MacCOBOi
uHpopmaruu, UaTepHeT u qpyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TMpaBWia  DKOJOTHYECKH
LEJIECOO0PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEITEIIBHOCTH B ILEISAX
COXpaHEHUsI CBOETO 3J0POBBbS U OKPYKAIOIIEH MPUPOIHOM Cpelbl, OCO3HABATh
OMAacCHOCTb BO3JIEUCTBHSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX OPTraHUYECKUX
BellleCTB, MoHUMas cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpPAlIEHUS HX BPEIHOTO BO3JCHUCTBUS HA OpPraHU3M
YeJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHEeNbIX W CHa0OBUASIIMX OOYYarOUIMXCSA: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins aig 3anucu XuMHUYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoaundecTBO 4acoB JIeKTPOHHBbIE Hcnonn3oBanue
HaumeHoBaHue pa3iesioB u (uudpoBbie) o0opynoBaHusI
Ne ni/m Konrtpoasubie | IIpakTnuyeckue npoekra «Touka
TeM MPOrpaMMbl Bcero o0pa3oBartesb
padoThI padoThI pocTra»

HbIe pecypchl

Pasznen 1. TeopeTuuyeckne 0CHOBbI OPraHUYeCKON XUMUH

[Ipenmer opranmyeckoit xumuu. Teopus DINIeKTPOHHBIE
1.1 CTPOCHHS OPTraHMYECKHUX COCTUHECHUI 3 IUTaRaTRl 1
Ta0JIAIIBI

A. M. bytieposa

Uroro no pazneny 3

Pa3gen 2. YrieBoaopoasl

21 [IpenenbHble YriIeBOAOPOIbI — AJIKaHbI 2 lITatus, Habop
nabopaTopHOI

MOCY/IbI,
3JIEKTPOHHBIE
BECHI,
3JIEKTPOHHBIE
TIaKaThl, TAOIUIIBI

HenpenenbHble yrieBo1opoIbl: alKeHsI, 6 L HIrarus, Habop
nabopaTtopHoit

(09 %1158
3JIEKTPOHHbBIE
BECHI,
3JIEKTPOHHbBIE
IUIaKaThl, TAOIHILIB]

2.2
aJIKa/INEHBbI, aJTKUHBI

2.3 ApoMaTnyecKue yrieBogoposl 2

[IpupoiHbIE HCTOYHHKY YTIIEBOIOPOIOB DIIeKTPOHHBIE
IJIaKaThl U

TaOJITHIIBI

24
1 WX mepepadboTka

Hroro mo paznemny 13




Pa3nen 3. Kuciiopoacoaep:kamiie oprannyeckue coeTuHEHUs

3.1 Cruptel. deHon

3

ONEKTPOHHBIE
TUTAKAThI U
Ta0JIUIIBI, HA0OP
nabopaTopHOH
HOCY/Ibl,
WHJIUKATOPBI

Anbaerunpl. KapOOHOBBIC KUCTOTHI.

3.2
Crnoxubie 3¢upsl

DNEeKTPOHHBIE
IJIAKaThl U
TaOJIMIIEI, ITATUB,
Habop
nabopaTopHOI
OCY/bl,
JJICKTPOHHBIC
BECHI,
WHIUKATOPBI,
natyuk pH

3.3 VYrneBoasl

ONEeKTPOHHBIE
TUTAKaThI U
TaOJIMIIEI, ITATUB,
Habop
nabopaTtopHoOi
HOCY JTBl,
AJIEKTPOHHBIC
BECHI

Hroro no pazneny

13

Pa3znen 4. A3oTcoepikamue oprannyecKne coeIuH

CHUA

41 AMuHBI. AMUHOKHUCIIOTHI. benku

ONEKTPOHHBIE
TUTAKaThl U
Ta0JIUIIbI, HAOOP
nabopaTopHOH
HOCY JIbI

Hroro no pazneny

Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS




51 [Tnactmaccel. Kayuyku. Bosokna 2 ONIEKTPOHHBIE
TUTaKaThl U
TaOJIULIBI
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoauuecTBO 4acoB

KouTtpoJbHbie

Bcero
padoTbI

IIpakTuyeckue
padoTbI

Jlara
U3yYeHH s

DJIEKTPOHHbBIE
nuppossbie
oOpa3oBarTe/ibHbIE

pecypchbl

IIpeameT opraHnYeCKON XUMUH, €€
BO3HUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE
(ecTecTBEHHOHAY4HAasi TPAMOTHOCTB)

Teopus cTpoeHUs OpraHMYECKUX
coennHeHuil A. M. bytieposa, e€
OCHOBHbI€ nosoxenus (1861 r. —
nyOnuKanus Teopun ctpoeHus A.M.
bytieposa)

[IpencraBnenue o knaccuduxanuu
opraHuueckux Beuiects. Homenknatypa
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHUA OPTraHUYCCKUX BCUICCTB

AJKaHBI: COCTaB ¥ CTPOCHHE,
TOMOJIOTHYECKHM Pt

Meran 1 3TaH — npocTenme
MPEICTaBUTENN AJTKAHOB

AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA

(25 nexabps 1837 r. - lens poxnenus B.B.

MapkoBHHKOBA)

OTHUJIEH U NPONUJIEH — MPOCTENIINE
IIPEACTABUTENN AJIKCHOB




[Tpaktrueckas padora Ne 1. «ITomyuenue
ATHJICHA U U3yYCHHE €T0 CBOMCTBY
(ecTecTBEeHHOHAYYHASI TPAMOTHOCTH )

Aunkanuensl. byranguen-1,3 u
metunoytanuen-1,3. [lomyuenue
CHHTETHYECKOT0 KayyyKa 1 pe3UHBI

(13 uronst 1874 r. - lens poxnenus C.B.
Jlebenena)

10

AJIKUHBI: COCTaB 1 0COOCHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHH psijl. ALleTUIIEH —
MPOCTEUILNI TPEICTABUTEND AIKUHOB

11

Brruncnenus o ypaBHEHUIO XMMUYECKON
peaKkuuu

12

Apenbl: 0eH30:1 U T0J1yoJ. TOKCUYHOCTb
apeHoB

13

I'eneTnueckas cBA3b YTJI€eBOAOPOaAOB,
MMpUHAJIC)KAINX K pa3JIMYHbIM KJIaCCaM

14

[IpupoaHbIe HCTOYHUKHU YTIEBOIOPOAOB:
HPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE
ra3bl, He()Th ¥ MPOIYKTHI €€ nepepaboTKu
(ecTecTBEeHHOHAYYHAsI TPAMOTHOCTb)

15

[IpupoaHbIe NCTOUHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MPOIYKTHI €€ nepepaboTKu
(ecTecTBEeHHOHAYYHAsI TPAMOTHOCTb)

16

KonTpomnpHas pabota mo pazaeny
«YTIeBogopoaby

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:




METAHOJI U 3TAaHOJI. BO,Z[OpO,Z[HaH CBA3b

18

MHOroaToMHBbIE CIAPTHL: ITUICHITIUKOIb U
JIALIEPUH

19

DeHoII: CTPOSHHE MOJIEKYJIBI, (pu3nuecKue
U XUMUYECKUE CBOWMCTBA, IPUMEHEHUE

20

Anpaeruapl: GopMaIbIeTu |
areraiapaernn. Anerod

21

OIHOOCHOBHBIE MPeIebHBIE KApOOHOBHIE
KUCIIOTBI: MypaBbUHAs U YKCYCHas
(8 deBpais — JleHb poccUCKON HAYKH)

22

[TpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
(ecTecTBEeHHOHAYYHAsI TPAMOTHOCTH )

23

CTCapI/IHOBaﬂ " OJICMHOBAs KHUCJIOTHI, KaK
MMPpEACTaBUTEIIN BBICHINX Kap6OHOBLIX
KHUCJIOT

24

MI)IJ'Ia KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeHiCTBIE

25

CrnoxHble 3(UpbI KaK MPOU3BOIHbIE
KapOOHOBBIX KHCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

Kupsr: ruaponu3, npuMeHeHue,
Ouosoruveckas poiib KUpPOB

27

VYrneBoabl: cocTaB, KjlacCUpUKaIHU.
Baxneimme npeicTaBuTeNN: TIOK03a,
dpykTO3a, caxaposa

28

Kpaxman u nemnrono3a Kak IpupoHbIe
MOJIMMEPBI




KonTposbHas paboTa 1o pasaeiy
29 «Kucnopoaconepxkarniue opraHu4ecKue
COCITMHEHHUS

AMUHBI: METUJIAMUH W aHWIHH
30 (8 anpesntst 1818 r. — Jlens pokaeHus A.
l'opmana (0CHOBONOJIOKHHUK AMUHOB)

AMWHOKHUCIIOTHI Kak aM(poTepHbIe
31 OpraHUYECKHUE COSAUHEHUS, X
Ounosornueckoe 3HaueHue. Ilenrunsl

32 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA

OCHOBHBIE TIOHSTHUS XUMHUH
33 BBICOKOMOJIEKYJISIPHBIX COSTMHEHHUI
(26 mas — Jlenp xumuka)

OcHOBHBIE METOJAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX COEIMHEHU.

34
[TnacTMaccel, KaydykH, BOJIOKHA

(ecrecTBEHHOHAY4HAasi IPAMOTHOCTb )

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus 10 knace. ba3oselit ypoBenb. Yuebnuk (k HoBomy ®PI1, 2023 rox). YMK "Xumus.
IMa6puensu O.C. (8-9)". ®I'OC.

METOINYECKHUE MATEPUAJIbBI IJIAA YUUTEJIA

1. Xwumus 10 knacc. ba3zoBeiit ypoBenb. YueOnuk (k HoBomy PII, 2023 rox). YMK
"Xumust. ['abpuensn O.C. (8-9)". ®I'OC.

2. "Xwumus. 10 knacc. [IpoBepounbie U KOHTPOJIbHBIE pa0d0THl. bazoBeiii ypoBens. ®I'OC"

3. TI'padmueckue mukrantsl mo xumun: 10 kmacc. — M.: BAKO, 2017. — 96 c.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPChBI U PECYPCbI CETHU

HUHTEPHET

. Poccwuiickast anexkrponnas mkosa. https://resh.edu.ru/

. «Yuu.py» - https://uchi.ru/

. «SKmaccey - https://www.yaklass.ru/

. Mo6unbsHOe 3ekTpoHHOE 00pa3zoBanue https://mob-edu.ru/

. ®oxkcdopx - https://foxford.ru/about

. «Cupuyc. Onnaiiny - https://edu.sirius.online/#/

. «Mapkertrutelic oopa3oBatebHbIX yeayr» - https://elducation.ru/

~NOoO ok wWN -
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