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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanun Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL 00yJarONIUXCsl CpeICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CpEHETO OO0IIero o0pa3oBaHUsl Cpe/CTBAaMU Y4EOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOluMX 1ened MW MPUHIMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmIMMH LEISIMH U TPUHIMIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKHW3Hb COLIMYMA, HPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPEIENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuu BemlecTB. CBeneHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MpPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3MIINHA,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 ximaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMI MEXKIAYy HOBBIMH (haKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4JaromMxcs NPUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIpPEAENICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) siBisIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW Kak  BaKHEHIIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOH KOMIIOHEHTE COAepKaHusd OOy4deHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS] TPAaKTUYECKUX 3a]1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pElIeHus MpoOJeM, MOoucKa, aHainu3a U 00paboTKu MH(pOpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHaIBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUSI SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO111ee Ynca0 YacoB, OTBEAEHHBIX JJISl U3YYEHUS] XUMUHU, HA 0a30BOM YpOBHE
cpeanero oomiero oopazoanus B 10 kinacce — 34 gaca (1 yac B Henento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHuyeckoil XuUMHUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEILIECTB W
MarepuasioB. Teopus CTpoeHUsT opraHmdyeckux coenuHeHun A. M. bytieposa, €€ ocHOBHbIE MOJIOKEHUA. CTPYKTypHBIE
(GopMyJibl OpraHmdeckux BewecTB. ['omonorusi, u3oMepus. XUMHYECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX —
OJIMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKUx BeniecTB. HoOMeHknIaTypa OpPraHMYECKHMX COEIMHEHHM
(cucTemaTnyeckasi) M TPUBHAJIbHBIEC HA3BaHUS BAXKHEHIINX MPEACTABUTENEH KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAIICHUI: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKuX
BELIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJIEIMPOBAHUE MOJEKYJ OPraHMYECKHUX BEIIECTB, HAOJIOJIEHUE U OINMCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHHUI0 OPraHUYECKUX BEUIECTB MpPU HArpeBaHUM (IJIaBieHHE, OOYyTIMBAaHUE U
TOpEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB M CTPOEHWE, NOMOJIOTMYECKHMH psAA. MeTaH M 3TaH — NPOCTEWINME MNPEICTABUTEIN AJKAHOB:
dusznyeckue M XUMHYECKHE CBOWCTBA (peakiMM 3aMEIIeHHs M TOPEHHUs), HaXOXKJIEHUE B MPHUPOAE, IMOIy4YCHHE U
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTUIEH U MPONUJIEH — MPOCTEUIINE MPEACTABUTENN AJIKEHOB:
buznueckue M XHMMHYECKHE CBOWCTBA (pEaKUUU TUIPUPOBAHHUSA, TaJOT€HUPOBAHUSA, TUAPATALMH, OKHUCICHUS U
MOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwnOyrtaauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKIvs
nogumepusanuu). [lonyueHne CHHTETHYECKOro KaydyKa U PE3UHBI.



AJKHHBI: COCTaB UM OCOOEHHOCTH CTPOCHHS, FOMOJIOTMUECKHH psAl. AUETWIEH — MPOCTEUINHA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpOeHHE, (U3MUecKue M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHMUS,
TUApaTalru, TOPEHUs), MOJyYEHNUE U TPUMEHEHUE.

Apensl. ben3on: cocTtaB, CTpoeHHE, (PU3NYECKME M XUMHUYECKHE CBOWCTBA (peaklM{ TaJlOTEHUPOBAHUS U
HUTPOBAaHUS), MOJIyU€HUE U MPUMEHEHHUE. 10ay0n: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NoayuyeHue u npumeHenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKkas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAICKAIIMME K PA3JIMYHBIM KJIACCaM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl mepepadOTKU HEPTH: NEPEroHKa, KPEKUHI (TEPMUYECKUMN, KAaTaTUTHUUYECKHUN), MUPOIIM3.
[TpoaykTsl mepepabOTKU HEPTHU, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIN yrojip W MpOIYKTHI €T0
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3lamMu IIacTMace,
KaydykoB M  pe3uHbl, kojutekiuu «Hepts» u  «Yromb», MOIETMPOBAHUE MOJIEKYJ  YIJIEBOJOPOAOB U
rajJoreHONPOU3BOIHBIX, IPOBEACHHUE NPAKTUYECKON PabOThl: MOJyUYEHUE ITUIICHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Breluncnenus 1Mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIECTBA WJIU
MPOAYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHu4ecKue coeAHHEHH S

[IpenenbHbIe OHOATOMHBIE CITUPTHI. METaHOJ U ATAHOJ: CTPOCHUE, (PU3UIECKHNE M XUMUYECKUE CBOMCTBA (peaKInu
C aKTUBHBIMH MeETaJlJIaMU, TaJOr€HOBOJIOPOJaMU, TOPEHHE), MpUMEeHeHHe. BoIopo/iHbIe CBSI3M MEXIy MOJEKylaMu
CIIUPTOB. JleCTBHE METaHOJIa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaToMHbie CHOUPTHL. IJTUICHTIUKOIb W TJIMIIEPUH: CTpPOCHHUE, (U3MYECKHE U XHWMHUYECKHE CBOWCTBA
(B3aMMOJAEICTBHE CO MICTOYHBIMM METAJJIAMH, KauyeCTBEHHAs pEaklus Ha MHOroaTOMHbIE chupthl). JleiicTBue Ha
Opra’u3M 4esoBeka. [[pumeHenne rmuepruHa U 3TUIICHTJIMKOIISL.

deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHe U XUMUYECKHUE cBOMCTBA. TokcnyHOCTh peHoa. [Ipumenenue denona.

Anpaerunpl U kemonsvl. @opManbIeTrul, aleTadbIeru/l: CTpOeHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
OKHCIICHUSI 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIMHU ), TOJTYUYEHHUE U IPUMEHEHUE.



OMHOOCHOBHBIE TPEEIbHBIE KapOOHOBBIE KUCIOTH.. MypaBbUHAs U YKCYCHAsi KHUCIIOTBI: CTpOCHUE, (PU3NYECKHE U
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS KiIacca KUCJIOT, peakuus dTepuuKainu), MOIydeHHEe W NpPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KakK COJHM BBICIIHX
KapOOHOBBIX KUCIJIOT, UX MOIOIIEE IEHCTBUE.

CrnoxHble 3(pUphl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'naponus cinoxHbX 3gupoB. XKupsl. 'naponus xupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

VYrineBoapl: cocraB, KiIacCHQUKalMs YIrJIeBOJOB (MOHO-, AW- W MoaMcaxapuibl). ['Toko3a — mnpocTelmmii
MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (U3MUEeCKMe W XMMHYECKHE CBOMICTBa (B3aUMOJECHCTBUE C
runpokcuiom mMeau(Il), okuciaenne amMmmuauyHeIM pacTBopoM okcuaa cepedpa(l), BocctaHOBIIEHUE, OPOKEHUE TIIIOKO3BI),
HaX0XJIeHUE B IPUPOJIE, IPUMEHEHHE, Onoaorudeckas posib. @orocunre3. @pyKkTo3a Kak U30Mep TIIOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOICTBA Kpaxmaina (TuApoJIn3, KAYECTBEHHAs! PEaKlus C HOJI0OM).

OKCNepUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB U MX MPEeBpAILCHUH: MpOBeAeHUE, HAOIIOACHHE U OIMCaHUEe
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOja
okcugoMm wmeau(Il)), MHOroaroMHbIX cnHpPTOB (B3aUMOJEWCTBHE TiuuepuHa ¢ TuapokcuaoMm wmeau(ll)), ampreruaon
(oxucneHve aMmmMuayHbIM pacTBopoM okcujaa cepedpa(l) u ruapokcunom menu(Il), B3anmoneicTBue Kpaxmaia ¢ UOJOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHMYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIU
MPOJYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKIIUN).

A3oTcozepkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaKk aM(poTepHbIe OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonornyeckoe 3HaueHNE AMUHOKHUCIOT. [lenTuapt.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMUYECKUE CBOWCTBA OEJIKOB: TMIPOJIN3, ACHATypallusl, KAUECTBEHHbIE PEAKLIUU Ha OEJIKH.

OKCHEpUMEHTAJIbHbIE  METOJbl M3y4YEHHMs BELIECTB M UX IpPEBpalleHUi: HAONIOACHHE M OIMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEIKOB IIPU HATPEBAHUHU, IIBETHBIE PEAKIIHN OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCIepUMEHTAIbHBIE METOJIbl U3YUYCHHS BEIIECTB M UX IMPEBPAIlCHUI: 03HAKOMJIEHHE ¢ 00pa3iaMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCITIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHATHH, SBISIFOIUXCS CUCTEMHBIMU IS OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSATHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIs, TePUOAUIHOCTD, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®duzrka: MaTepusi, SHEPTHsI, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHbB, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, PU3UUECKHUE BEIIMUYMUHBI U €TUHUIIBI KX U3MEPEHHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHu3Me, (POTOCHHTE3, OMOJIOTHYECKH AKTHUBHBIC
BelecTBa (OCJIKHU, YTraeBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETUYECKHE MpenapaTsl, MaTEPUAIIbI N3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBAaHUS K pe3ysbTaTaM OCBOCHMS OOYYaIOIIUMHCS MPOTPaMM CPEIHEro OOIIero
oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM M TIpeAMETHbIM). HaydHo-meTonuueckoil OCHOBOWM ISl pa3paboTKH
IJIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHS IPOTrpaMM CPEIHEro OOIIero oOpa3oBaHHs SBISCTCS CHCTEMHO-ACSATEIbHOCTHBIN
MMOIXO/I.

B cooTBEeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHs» Ha YPOBHE CpeIHEero o0I1ero o0pa3oBaHus BBIJCICHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIMMUCS POCCUMCKON TpakTaHCKOW MJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITEIbHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOACTBOBATHCS B CBOEH ACATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIMYue MPaBOCO3HAHUS DKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XHUMHsS» JOCTUTalOTCS B €IMHCTBE y4eOHOW M BOCHUTATEIHHOU
JESTEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKHMMH, COLMOKYJBTYPHBIMHU, NYXOBHO-HPABCTBCHHBIMU LIEHHOCTSMHU H
uaeajaMi POCCHUHMCKOTO T'PakKJIaHCKOrO OOIECTBa, NMPHHATHIMH B OOIECTBE HOPMAaMH M IIpaBHJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMH MpOolieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MIPAKTUIECKOHN JACSITEIBHOCTH 00YJArONTUXCSI TI0 PeaTM3aIliy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpaxIaHCKOro0 BOCIMTAHMS

OCO3HAHUS O0YYArOIIMMHKCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBaXKEHHUS K 3aKOHY U IMPABOTIOPSJIKY;



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH IMPH CO3AAHUU YYEOHBIX MPOEKTOB, PEUICHUH yUeOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB y4€OHOU J1€ITeNbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEUECTBEHHONW XUMUMU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHUSI HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAONIOACHUM, KPOMOTIUBBIX HKCIIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOIIEM aHalu3e HHPOpMalUUMUd O MEepeaOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUsI, 3STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIIKH CBOUX TOBApUIIEH C MO3UIUNA HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHoro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBbIYEK (YIOTPeOIEHHUS aJIKOT 0I5, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJIOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOW U IPYruX BUAAX AEATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAaHUI 110 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHON TpaeKkTOpuu oOpa3oBaHus, Oynymed mnpodeccun u
peanu3any COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHUS K TPUPOAE, KAK HCTOYHHUKY CYIIECTBOBAHHUS KU3HU HA 3eMJIE;

NOHMMAaHUS TJI00AJILHOTO XapaKTepa dKOJIOTMYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronmpUsITHBIE YKOJIOTHYECKUE TTOCIICICTBUS MPEANTPUHUMAEMBIX JCHCTBUN U MPEIOTBPAIIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpPBI, ONbITA AEATEIbHOCTH 3KOJIOIMYECKOM
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS HMMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW M COLIMAIBHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO ITPOTUBOCTOSITH UICOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuu@UKU XUMHUM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIJICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpYKAloUIEM MHpPE KaK O €IUHCTBE MPUPOJbl U YEeIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHu NpoOIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,;



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HAIPAaBIEHHOCTH U Ba)XHOW POJIM B CO3JaHHM HOBOW 0a3bl MaTepHaibHOW KyJIbTYpbI, PEHICHUU TJIOOATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTIEUEHUH YCIIOBUW YCHEIIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOM KU3HHM Ka)JAO0ro 4jeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJNb30BaTh MOJYyYaeMbl€ 3HAHUA Ui aHaiu3a U OOBSICHEHHMS SBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIUX B HEM H3MEHEHMH, yMEHHUs JiejaTb OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOLIUXCSA JAHHBIX C LIEJIBIO MTOJIYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTyalusX;

WHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAaHUHU IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAIOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
OOLIEHAYYHbIE TIOHSTHS, OTPaXKAIOIIME IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa M CHEUM(PUKY METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (aKT,
IPUHILIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
(opMupoBaHue (PYHKIMOHAIBHON IPaMOTHOCTH U COL[MAJIBHOM KOMITIETEHIIUU 00YyYaroIInXCs;

CHOCOOHOCTh OO0YYaroIMXCSl MCHOJIb30BaTh OCBOEHHBIE MEKIUCILUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA U
yHHUBEpCaJbHbIe yueOHbIE NeUCTBUS B TO3HABATEIBHOMN U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYU YUeOHBIMH MMO3HABATEIbHBIMU J€HCTBUSAMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMU;

WCIOJIb30BaTh TNMPH OCBOCHUHU 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILJICHUS — BBIJACIATh XapaKTEpHBIC IPU3HAKU
MOHATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSATHUS JJII OOBSICHEHUS OTISIbHBIX
($haKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 AHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITHMPOBATH BHIBOJIBI M 3aKIFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TPEJCTABICHUS — XUMHUUYECKUN 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOUN
peakiMu — MpU PEIICHUH Y4eOHBIX I[M03HABATENbHBIX W MPAKTUYECKUX 3ajlay, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPE/ICTaBICHUS ISl BHISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMH METO0B HAy4YHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIH;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chOpMyIMPOBAHHBIC BOMPOCKHI B KAYECTBE HMHCTPYMEHTA IMO3HAHUS U OCHOBHI JIJIs1 (POPMUPOBAHUS TUIIOTE3HI TIO MMPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHUsI HaAOMI0JaTh 3a XOJOM IIpollecca, CaMOCTOSTENIbHO TMPOTHO3UPOBATH €ro pe3ysbTar,
dbopmynupoBaTh 0000IIEHNUS W BBIBOJAbI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEITAHHON paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a/ad, IPUMEHEHHUIO Pa3JINYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManMK (HAy4yHO-TOIYJIsApHAs JHUTepaTypa XHMHYECKOTO
COJIEpKaHusl, CIIpaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), aHamu3upoBaTh WHGOPMAIMIO PA3NUYHBIX BHIOB U (POpM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBINIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAyYHBIH $A3BIK B KayecTBE CpEJICTBAa MpU padboTe ¢ XUMHUYECKON HHpopmanuen: NpUMEHSTh
MeXIpeaMeTHbIE ((PU3NUEeCKUE U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue yHMBeEPCAJIbHBIME KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOAKEHHON 3a1auu;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENbHOW JAESITENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIH
COBMECTHO CO CBEPCTHMKAMU IPHU BHIMIOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUUECKON pabOThl MO HUCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peain3alii Y4eOHOro NMpoeKkTa U (POPMyIHpPOBATh BBIBOJIbI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTJIACOBAHMS MO3ULIMHI B X0€ 00CYXI€HUS 1 OOMEHAa MHEHUSIMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATENBHYIO AESTEIBbHOCTD, ONPEeNss €€ eI U 3a/1auH,
KOHTPOJIUPOBAaTh U IO MEpE HEOOXOIMMOCTH KOPPEKTHPOBATh NpPENJaraeMblil alropuTM AEHUCTBUN INPU BBITOJIHEHUU



yu4eOHBIX M HCCIENOBATENbCKUX 3a]ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIM CIIOCOO MX PELICHHUS C YYETOM MOTYUCHHS
HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKHUX PEAKIIHUIX;
OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, POJIU
XUMHUU B TIO3HAHWM SIBJICHUN TPUPOJABI, B (POPMUPOBAHUHU MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHON
rpaMOTHOCTH, HEOOXOIUMOM ISl PEHICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIECHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIGKTpOHHAs O000JI0YKa aroMa, MOJEKYJa, BaJICHTHOCTb, DJIEKTPOOTPUIATEIHHOCTh, XHMHUYECKasi CBS3b,
CTpykTypHas dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJIAPHAsE Macca, MOJSIPHBIA 00BEM, YIJIEPOAHBIA CKEJET,
GbyHKIIMOHANBHAS TPYMIa, paauKall, U30MEPUs, U30MEPbhI, TOMOJIOTHYECKHUMN Psii, TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPO U
a30TCoJepKalllle COCAUHEHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIC COSUHEHHUS); TEOPUH U
3aKOHBI (T€OpUsi CTpPOEHUsI opraHnyeckux BemiectB A. M. bByTiepoBa, 3akOH COXpaHEHHSI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XWUMHHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEXKAI[ME€ B OCHOBE ITOHMMAaHHMS
MPUYUHHOCTA M CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (DAKTOJOTHYECKUE CBEJCHHUS O CBOMCTBAxX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HMCTOJIb30BAHUM BAKHEHUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JEATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATH XapaKTepHbIE TMPU3HAKU TIOHSATHUM, YCTAHABIMBATh HMX B3aUMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHUS IIPU OIMCAHWUU COCTaBa, CTPOCHUS W MPEBPALLICHUN OPTraHUYECKUX
COCIMHEHUN,

chOpPMHPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHHUS MOJIEKYJISIPHBIX MU
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMyJ OPraHMYECKHMX BEIIECTB W YPaBHEHHN XUMHUYECKHX PEaAKIIUMH,



W3TOTABJIMBATh MOJICTH MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WLTIOCTPAIMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAIIICKHOCTh N3YUEHHBIX OPTaHMYECKUX BEIIECTB MO MX COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJacCy/TpyIIe COCAMHEHUM (yTiIeBOJOPOAbI, KACIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUSI), JaBaTh MM Ha3BaHUsl mo cuctematudeckol Homenkinarype (IUPAC), a rtaxxke
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOIb,
mmnepuH, ¢GeHos, (GOopMalbIeTHa, aleTalnbIeTH I, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTa,
CTeapUHOBAas KUCJIOTA, TJII0K03a, (PYKTO3a, KpaxMall, IeJUII0JI03a, TJIUIHH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndeckux BemiecTB A. M. bytnepoa mis
OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA THUITUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, dTHIICH, MPOMUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ, JTaHOJ, JTWJICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalblIeTu/l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxmaJ, IeJIII0JI03a, aMUHOYKCYCHAs KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBS3h
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKITUI C UCTIOJb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIIOCOOBI UX TIEPEPAOOTKHU M MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh YMECHHU IMPOBOJHWTH BBIYUCICHHUS IO XUMHUYCCKUM ypaBHEHUSM (Macchl, 00béMa, KOJUYECTBA
HCXOJTHOTO BEIICCTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMS, UCTIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUU (HAOIIO/IeHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIA MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWia OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSMH IO BBITOJHEHHIO
71a00paTOPHBIX XUMHYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUH, MOJYyUYECHUE ITUJICHA U U3YUCHHUE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMM OPTaHUYECKUX BEIIECTB,
JeHaTypanus OEJIKOB IIPU HarpeBaHUM, [BETHBIE PEAKIIMU OCIKOB) B COOTBETCTBHHM C MPABUJIAMH TEXHUKH 0€30MacHOCTH
npu oOpalieHnH ¢ BEIIECTBAMH M JIaOOpaTOpHBIM 00OpYAOBaHHWEM, NPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (hOpME 3aMKMCH YPAaBHEHHM COOTBETCTBYIOIIMX pEaKIUi U (POpMyIHpoOBaTh BBIBOJBI HA OCHOBE ITHUX
Pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBAa MAacCOBOUM HH(popMannu, UHTEpHET U IpYyTuX);

c(OpMUPOBAHHOCTh YMEHUI COONIOAATH MpaBUiIa SKOJIOTHUECKH IIEIeCO00Pa3HOTro MOBEACHUS B OBITY U TPYIOBOI
JESITEIBHOCTH B LEJSX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KaloOIIeW MPUPOIHON cpeibl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPECIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMas cMbIci nokazarens [1K, nmoscHats
Ha TpUMepax CroCcOoObl YMEHBIIICHHSI U MTPEIOTBPAIIEHHUS MX BPEIHOTO BO3ICHCTBUS HA OPTAaHU3M YEIOBEKa,

Ui OOYYaroIMXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO[aX MTO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSL CJICTIBIX M CITA00BUAIINX OOYYAIOIINXCS: YMEHHE HCTIOIb30BaTh pelbe(HO-TOUCUHYIO chucTeMy 0003HaueHui J1.
bpaiins s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTuueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit
. Teo cTpoe
1.1 XM PHA CTPOCHHA . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHUYEeCKUX COECIMHEHUN
A. M. bytiepoBa
Hroro no pazgeny 3
Pa3nen 2. Yraesonopoabt
IT
2.1 PEACTILHBIC YTICBOAOPOIAT 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenensnbie
2.2 YIJI€BOJIOPO/BI: AJIKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
ATKATUEHBI, aTKUHBI
A
2.3 POMATHHACCIHE 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJI€BOJIOPObI
[IpupoiHBIE NICTOYHUKHT
2.4 YIJIEBOAOPOJIOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazneny 13

Pazgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

3.1 Cruprel. ®enon

https://resh.edu.ru/subject/lesson/4769/start/150550/

Anpaerunpl. KapOoHOBBIE

32 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCHOTHL. CIIOXXHBIE AHUPBI
33 VrieBoanl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazgeny 13

Pa3znen 4. A3oTconepxkamue opraHudecKue coe{uHeHust

AMUHBI. AMUHOKHUCIIOTEI.

4.1

benku

Hroro no pasaceiny

3

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUSA

[Tnactmaccel. Kayuyku.

5.1 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bomnokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO HACOB 34

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KosmuecTBo yacos
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KonrTpoasubie IIpakTuueckue
Bcero U3YYeHUS o0pa3oBaTe/ibHbIE PeCypPChI
n padoThI padoTshI
BBOHBIN HHCTPYKTaX 10
texHuke 6e3omacHoctu. MOT Neo )
33, TInelMeT ODLAHIECKOi 1 https://resh.edu.ru/subject/lesson/
- HpeAMET Op 6149/start/ 170388/
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUs OPraHUuYECKUX )
coettenmii A. M. BYLieposa 1 https://resh.edu.ru/subject/lesson/
e - VL DYTIEpoBd, 6149/start/170388/
€€ OCHOBHBIE MMOJIOKEHUS
[IpencraBnenue o
KJIacCU(PUKAIIMKA OPTaHUYECKUX
BemecTB. HoMenknarypa 1 https://resh.edu.ru/subject/lesson/
(cucremaTnueckas) u 6149/start/170388/
TpUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHE, | https://resh.edu.ru/subject/lesson/
TOMOJIOTHUYECKHUU P 6151/start/149993/
MeraH u 3TaH — npocTenIne 1 https://resh.edu.ru/subject/lesson/
MPEACTABUTENIM aJIKAHOB 6151/start/149993/
AJIKEHBI: COCTaB M CTPOCHHUE, ) https://resh.edu.ru/subject/lesson/
CBONCTBA 5412/start/212563/
DTWIEH ¥ TPONUIEH — 1 https://resh.edu.ru/subject/lesson/

MPOCTEUIIINE MPEICTABUTETU

5412/start/212563/
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AJIKCHOB

[TpakTrueckas padora Ne 1.
«IlonydeHnue stuneHa u

YII€BOAOPOAOB: IIPUPOJHBIN a3

8
u3ydyenue ero ceorcty. UOT
Ne 35.

Aunkanuensl. byraguen-1,3 u
MetunOyranuen-1,3. [lonyuenue

9 yraA ’ I https://chemege.ru/alkadieny/
CUHTETUYECKOTO KaydyKa 1
pEe3HHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUM PSI.

10 p ’ N P https://chemege.ru/alkiny/
AneTusieH — npocTenimin
IIPEACTABUTENb AJIKUHOB

1 Beruncnenus o ypaBHEHUIO https://resh.edu.ru/subject/lesson/
XUMHUYECKOHN peaKiuu 2448/start/

12 Apenbl: 6€H30J1 U TOJIYOIL. https://resh.edu.ru/subject/lesson/
TokCcHYHOCTH apEHOB 4775/start/150494/
I'enernueckas cBs3b

13 YIJI€BOJOPOIOB, https://resh.edu.ru/subject/lesson/
NPUHAISKAIINX K PA3IUYHBIM 4960/start/151374/

KJIaccam
IIpupoaHbIE HICTOUHUKHU
JIEBOJOPOOB: IIPUPOJHBIN a3
14 ernon HHEIGI[HG @T;I:ngia%l https://resh.edu.ru/subject/lesson/
yr > ’ 6148/start/ 170461/
He(Th U MPOAYKTHI €€
nepepadoTKu
15 IIpupoHbIE HICTOYHUKHU https://resh.edu.ru/subject/lesson/

6148/start/170461/
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Y TIOTTYTHBIC HEPTSIHBIC Ta3bl,
HEPTh U IPOTYKTHI €€
nepepadboTKu

KonrponsHas pabora no

16
paszaeny «YTJIeBOAOPOIbI
AHaM3 KOHTPOJIBHOM pabOTHI.

17 IIpenenvHBIE OTHOATOMHBIE https://resh.edu.ru/subject/lesson/
CIIUPTHI: METAHOJI U 3TAHOJI. 4769/start/150550/
Bonopoanas cBsi3b

18 MHoroaToMHbBIE CITUPTHI: https://resh.edu.ru/subject/lesson/
STWIEHIVIMKOJIb U TIIULEPUH 5727/start/150577/

@DeHOJI: CTPOCHUE MOJIEKYIIBL, )
19 o https://resh.edu.ru/subject/lesson/
H3f1qec1<1/1e U XUMUYECKHE 5797/start/ 150577/
CBOMCTBa, IPUMEHEHNUE

20 Anpaerunpl: GopMaibaeTuI 1 https://resh.edu.ru/subject/lesson/
aneTanpaerua. AeTod 4776/start/150604/
OIHOOCHOBHBIE TIPE/IETbHbIE .

http://www.xumuk.ru/organika/1

21 KapOOHOBBIE KUCIIOTHI:

22.html
MypaBbUHAS U YKCYCHas
ITpakTuyeckas pabora Ne 2.

22 «CBolicTBa pacTBOpa YKCYCHOM
kucinoTe». MOT Ne 35.

CreapuHOBas U OJIEHHOBAs ,
http://www.xumuk.ru/organika/1

23 KHUCJIOTBI, KaK IPEICTABUTEIN

22.html

BBICIIIUX KapOOHOBBIX KHCIIOT

Mpu1a Kak COJIM BBICIIUX .
https://resh.edu.ru/subject/lesson/

24 KapOOHOBBIX KHCIIOT, UX

MOIOIIlEE NEUCTBUE

5952/start/150631/
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Crnoxuble 3(upbI Kak
IPOM3BOHBIE KAPOOHOBBIX

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

25
KHUCJIOT. ['Map0osin3 CI0KHBIX 5952/start/150631/
a¢upoB
JKupsl: runposns, IpUMEHEHHE, https://resh.edu.ru/subject/lesson/
26
OuoJIOrnYecKas poJib KHUPOB 5952/start/150631/
VYrneBonbl: COCTaB,
7 knaccudukanus. Baxueitmme https://resh.edu.ru/subject/lesson/
MPEACTABUTEIN: TIIFOKO34, 6150/start/150687/
¢bpyxTO3a, caxapos3a
Kpaxman u nemirono3a kak https://resh.edu.ru/subject/lesson/
28
MIPUPOIHBIE TTOJIUMEPHI 5413/start/150714/
KonTponbHas pabota mo
pasaeny
29
«Kucnopoaconepxaiune
OpraHUYECKUE COCTUHEHUS
30 AHanu3 KOHTPOJIbHOM pabOTHI. https://resh.edu.ru/subject/lesson/
AMWHBI: METUJIAMUH U aHUJIUH 4743/start/150745/
AMMHOKHCIIOTHI KaK
31 aM(poTepHBIC OPTaHUYECKHE https://resh.edu.ru/subject/lesson/
COEIMHEHMUS, UX OMOJIOTTYECKOE 4743 /start/150742/
3HaueHue. [lenTuapt
benku kak npupoHbIe .
37 BELCOKOMOICKVISHLLE https://resh.edu.ru/subject/lesson/
yp 4743 /start/150742/
COEMHEHHUS
OCHOBHBIE TOHATHUSI XUMUHU .
https://resh.edu.ru/subject/lesson/
33 BBICOKOMOJIEKYJISIPHBIX

COEIUHEHUN

6095/start/150823/
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OcHoBHBIC MCTOJBI CHHTC3a

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

34 BBICOKOMOJICKYJISIPHBIX |
coenuHeHni. [1macTMacchl, 6152/start/150850/
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Metoauueckoe nmocooue sl yYuTess K 3aBepiI€HHON MpeIMETHOM

muHuu yueoHukoB O. C. 'abpuensina u ap. «Xumus. 10 kmacey, «Xumus. 11
kiacey : O. C. I'abpuensu, . I'. OctpoymoB,

C. A. CnankoB. — M. : IIpocsemenne, 2020. — 112 ¢. — ISBN 978-5-

09-076105-5.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

Karanor nudposoro obpazoBarensHoro konrenra https://educont.ru
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