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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOTPAMMBI, H
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnuTaHus B Pocculickoil
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/JOB K pa3pabOTKe MporpaMmbl MO XUMHUHU, K OIMPENEIICHUIO
oO1elt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYHAIOMINXCS CPEACTBAMU
y4yebHoro npeamera «Xumusi» st 10 kimaccoB Ha 0a30BOM YpPOBHE COCTaBUIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pe3yJbTaTOB OOy4deHHs] U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpasoBaHue, MOJTy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAOIIMM JTalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[[EJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYIbTYpPbl
YeJloBeKa, a TaKXke OJKOJOTMYECKH OOOCHOBAHHOIO OTHONIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOy4Jaronuxcs Ha ypOBHE CPEIHEro 00Iero oOpa3oBaHUs CPEICTBAMH YUE€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEICHbl B
nporpaMMme O XMMHUU € Y4ETOM CHelUM(pUKH HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJABl U B MaT€pUAIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOmux 1efleld W TMPUHINIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IUBWIM3AIMKN, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKAa, KOTOpPOe (OPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOUMBIM yCIIOBUEM YCIIEUTHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJI€HAa Ha pEIICHHE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MLENSAMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpaszoBaHus coaepxanue npeamera «Xumus» (10 kiaccel, 0a30BbI ypOBEHBb
U3YUYEHUS1) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA, MNPOAOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  ripeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKNX YpoBHSX. Tak, B Kypce OpraHMYecKol XHWMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBlIeHUid o cTpoeHun BemiecTB. CBeneHHuss 00 U3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHMM IIOJyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[lonq HOBBIM yriom 3peHUsi B IpeaMmere «XuUMHs» 0a30BOro ypOBHS
paccMaTpWBAaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3HUIIHH,
rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)XKHEHMIIMX BeIleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEaKIMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX NMPOTEKaHMs JOMOJHsETCs B Kypcax 10 kimaccoB sjaeMeHTaMu
COJIEpKaHUsl, UMEIOIIMMH KYJIbTYpPOJOTUYECKUI M MPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJib B MMO3HABATEILHOM M MPAKTHUUECKOM JIEATEThHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTHYECKUX MPUIIOKEHUN XMMHHU, TTIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS
B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh HMH(OpPMALMIO U MPUMEHITh €€ s IOINOJIHEHUs
3HAHUH, PELICHUS] HHTEIJIEKTYyaIbHbIX U 9KCIIEPUMEHTAIIBHBIX UCCIIEI0BATEIbCKUX
3amad. B menom comepkanue ydeOHOro mpeamera «XUMUs» NaHHOTO YPOBHS
U3YYCHUS OpUEHTHPOBAHO Ha dbopmupoBanue y 00ydaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi TIOHMMaHUsA (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaIbHOE  €IMHCTBO  HEOPraHWYECKOr0 W OpraHMYecKoro  MHpa,
00yCJIOBJIIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTb
NPUPOJHBIX SBICHUN MyTEM JKCIEPUMEHTAa M PEIICHHs MPOTUBOPEUUN MEXKITY
HOBBIMHU (paKTaMH U TE€OPETUYECKUMH MPEANOChUTKAMU, OCO3HAHUE POJIH XUMHH B
pEeIIeHUH  DKOJIOTMYECKHX  MpobiieM, a Takke TmpoljemM  cOepexeHus
YHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHUS HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nnane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COLMANIM3ALUU
oOydaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMpPEIEICHHIO
COJEp)KaHUSI W TIOCTPOSHUS TpEAMETa TpeayCcMaTpuBaioT (hopmupoBaHUE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHGOpMALIK, HEOOXOAUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIEeIOBATEIbCKON NEATEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUHU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJICP)KATEIHPHON XapaKTePUCTUKU IIeNiell HM3ydeHHUs TpeAMeTa HarpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJIeH HU3y4YEeHUS
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEJSIMU W3Y4YEHUsS INpeaMeTa
«Xumusn» Ha 6a30BoM ypoBHe (10 ki1.) ssBISIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUUW Kak  BaKHEHIIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX PA3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTuM, cozepkaTelbHasi XapaKTepUCTUKA LIeJIel W 3a/1a4 U3y4YeHUus
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE CcOAep>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS] TPAaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooimiero oopaszoBanusi, coctapiset 34 yaca: B 10 knacce — 34 gaca (1 ygac
B HEJEIIO).



COJAEPKAHUE OBYUYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYECKON XMMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUsS OpPraHUuYECKUX
coenuHenuid A. M. byTtieposa, €€ ocHOBHbIE MOJI0KeHUA. CTPyKTypHBbIE (POPMYIIBI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuKaluu opraHudyeckux BeuniecTB. HomeHknarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMKCAHKUE JEMOHCTPALMOHHBIX OIMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAn. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakiuu 3amelleHus] U TOpPEHUs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAll. DTWIEH U NPOIUJIEH —
OpoCTeiIlMe NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJOI€HUPOBAHUSA, TUAPATALIMH, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. ALIETHIICH
— TMPOCTEHIINIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), OJyYEHHE U IPUMEHEHNE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3MyYeCKHe U XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tomnyon:
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cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAICKAIIUMHU K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupomHbIii ra3 M HOIyTHBIE
HedTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepaboTky He(pTH, UX MPUMEHEHHUE B NMPOMBIIICHHOCTH U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MePEpadOTKHU.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedbtp» u  «Yromb», MOJIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYEHUE ITHIIEHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4yecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METAaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BoJOopomHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIA U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklds Ha MHOIroaToMHble cnupThl). JleficTBUe Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa v STUIECHIJIMKOIIS.

®deHon: CTpoeHHE MOJIEKYJbl, (PU3NYECKHE U XUMHUYECKHE CBOMWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenoa.

Anbaerugpl U kemouwvl. DopManbIETUi, alETAIBICTUl: CTPOCHHUE,
dbuznyeckre U XMMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMS,
KaueCTBEHHbIC PEAKIINN), OJyYEeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeJebHBIC KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasi KHCJIOTHI: CTpoeHHuE, (hU3NYECKUe U XMMHUYECKHEe CBOWCTBA (CBOMCTBA,
oO1ue NI Kjiacca KHCJIOT, peakius dTepuduKalnm), MmoJydeHrue u MpuMeHEHHE.
CreapuHOBasi W OJICMHOBAs KUCIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mplla Kak COJTH BBICIIIUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.



Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['uaponus
CI0XHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjaccUUKalUs ~ yriaeBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbl, (U3NYECKHEe U XHUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBOopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIC, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak OpupofHbie noauMepbl. CTpoeHUE Kpaxmaia U
Henono3bl. PU3NUecKue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
IpOBEJCHUE, HAOJIOJEHUE W OINMCAaHUE JEMOHCTPAllMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusmiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
MIPOBENICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4eckKue COeINHEHHUS.

AMMHOKHCIIOTHl KaK aM(pOTEpHbIE OpraHUYecKhe coearuHeHus. duznueckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). bronormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuunas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
HaOJIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIusi OCIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALNUN, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.
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DKCHepUMEHTAIbHBIE METOABl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4qyKOB.

MesXnpeAMETHBIC CBSI3H.

Peanm3amus MeXnpeIMETHBIX CBA3CH MPU M3yUYCHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYLIECTBIAETCS YEpe3 HCIOJb30BAHHE KaK OOIIHUX EeCTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMNUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOIIOICHHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

dusmka: wmartepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJEKYyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTtocuHTE3, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
(bepMeHTE!).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAaeMbI€, TOILIIMBO,
pecypchbl.

TexHONOTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMS,
MOTOIIME CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHUE MpenapaThl, MaTepuaIbl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIET O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CpPEHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-meTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUSI MPOrpaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD Ha yYpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4K1€ MOTUBALIUU K O0yUEHHUIO;

1[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TI'pakJIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPaKarOT
c(hOpPMUPOBAHHOCTh OIBITA I[103HABATECILHOW M TMPAKTUYECKOU JCSATEIbHOCTH
OOy4Jaronuxcs Mo peaju3anyy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;
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MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILICHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U
apryMEHTBI JPYTUX PU aHATU3€ PA3JIMUYHbIX BUJIOB YUECOHOU JI€SITENHHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHHUS TOTO, UYTO JOCTHKECHHUS HAYyKH €CTh pPe3yjbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B TMOJYYEHHU U TMOCIETYIOIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3M0poBOTO W Oe3omacHOoro o0pasza KH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwI 0e30MacHOTO OOpallleHus C BelIeCTBaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YMOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIENOBATEILCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
JEATEIIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCEIICHUHA MPAKTUYECKUX 3a]ad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUCHHUIO MPodeccruil pa3IuvaHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUMN 110 XUMHH;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyATbHOW TPACKTOPUHU
oOpa3oBaHus, Oyaymied MpPOoPEecCuu W peann3anud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KM3HU HAa 3€MIIE;

MOHUMAaHUsI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMCTBUN U MPEIOTBpAIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JESITETbHOCTH JKOJIOTUYECKOU HaINpaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI U YeJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAaXXHOM pPOJHU B
CO3JaHMU HOBOM 0a3bl MaTepUaAIbHOM KYJIbTYpPbl, pEIIEHUU TT00aNbHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, OOCCTICUCHUH YCIOBHUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM JKM3HU KXKIOTO UJIeHA
0OIIIECTBA;
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€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOUYEHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HENPEphIBHOMY  OOpa3oBaHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B PazIUYHBIX cepax MpoPpecCHOHATBHON

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI y4€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauuMble A1 (OPMHUPOBAHHS  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleoBaHue, HAOIIOIEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHble y4eOHble NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YYaroInXCs;
COCOOHOCTD oOyJaromuxcst HCIIOJIb30BATh OCBOEHHbBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJISTHUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (opMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpuBaTh;
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ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJIEISITh XapaKTEpHbIE MPU3HAKM MOHSITUA M yCTAaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH [UIS KJIacCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKLINi;

YCTAHABJIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIIOUCHMUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKuunii;

(GbopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJIsI (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOCKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METOJI0B MO3HAHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX uWHGpopMauuu (Hay4yHO-
NOMyJIsIpHAsl JUTepaTypa XMMHYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOUS,
pecypcol HTEpHeTa), aHaIM3upoBaTh MH(POpPMALMIO pa3IMYHbIX BUAOB U (HopM
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MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYHBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTNpeeEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA #A3BIK B KadyeCTBE CpeAcTBa NpU paboTe C
XUMUYECKOM uWH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBjaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOI T€MbI B XOJE Maaora u/uiu
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNATh C TpPE3CHTAIMEH pe3yIbTAaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUT
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCIEAOBAHUMN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBjajieHHe YHUBEPCAJIbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBISATH CBOI I03HABATEIbHYIO
NeSATEebHOCTh, ONpenesisas €€ Ienu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJITOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsT HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIu3a
Y CAMOOIICHKH.
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IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHBIE pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XuMUs)
OTPaXKaroT:

cOPMUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONH KapTHHBI MHUpPA, POJM XWMHUW B TIO3HAHWUU SIBJICHHUM
npupoAsl, B (GOPMHUPOBAHWUM MBINUICHUS W KYJBTYPbl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIEHUS MTPAKTUYECKHUX 3a]1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHA (XUMHUYECKHH DJJIEMEHT, aToOM, »JJICKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaICHTHOCTH, JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass M COKpaliEéHHas), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAS TpYyIIa,
pajuKai, U30Mepus, U30MEPhI, TOMOJIOTUUECKHI PsiJl, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCTIOPOJI M a30TCOJEpIKAIINe COCIUHEHHs, MOHOMED, TOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSTUHEHUS); TCOPUN U 3aKOHBI (TCOPUS CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMUU, MHPOBO33PEHUYECKUE 3HAHUA,
JeKalue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJYYECHUU U
0e30macHOM HCITOJIb30BAHUN BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACATEIBHOCTH YEIOBEKA,;

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUH OPTaHMYECKUX COCTHHCHHIM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
W3TrOTaBIMBATh MOJCIH MOJIEKYJ OPTaHUYECKUX BEIISCTB IS WIUTIOCTPALMHA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUYCHHBIX
OPTraHWYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIaCCy/Tpynme CcoeluHeHUN (yriaeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKaIne
COCTMHEHMsI, BBICOKOMOJICKYJISIDHBIE COCJMHEHUs), [aBaTh MM Ha3BaHHs II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
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Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbIeTHI, MypaBbHUHASI
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCIMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. ByTieposa aist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTUJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbiUHAasl U YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WIITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HHUMH YpPaBHECHMSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIJI;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XMMHUYECKHE 3HAaHUS JUIsl OPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEIECTB, JCHATypaIusi OCIKOB MPU HArPEBAaHWUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH Tpu OOpalieHUuu C
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BEIIECTBAMU M JIaDOPATOPHBIM OOOpPYJOBAaHUEM, MPEACTABIATH PE3YJIbTATh
XUMUYECKOTO OKCIEpUMEHTa B (OopMe 3amuch ypaBHEHHH COOTBETCTBYIOIINX
peaknuii 1 GOpPMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TMpaBWjia  JKOJOTHUECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JIEATENbHOCTH B IEJAX
COXpPAaHEHMsSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHUMas cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CIA0OBHUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHUX

dbopmy.

20



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JaeKkTpoHHbIE (HU(POBHIE)

Ne i/m Konrposbnbie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PecypcChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprann4eckoil XUMHH.
el P https://lesson.edu.ru/lesson/c935a58c-
1.1 Teopus cTpoeHHS OPraHUIECKUX 3
. ab0e-4¢59-9dcf-20517ae4b52e
coequHenuit A. M. Bytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
51 [IpenenbHbIe yIIeBOAOPOIBI — 5 https://lesson.edu.ru/lesson/258ddc06-
' aJIKaHbl ec23-473c-b3d7-ed82fcaddd02
29 HenpenenbHbie yrieBoaopoIbL: 5 1 https://lesson.edu.ru/lesson/4038171e-
' AJIKEHBI, AJIKAJUEHBI, AJIKUHBI 4158-4bd1-ae98-18dc1cfb9399
53 A 9 https://lesson.edu.ru/lesson/d86d7d00-
. OMAaTHUYECKHUE YTIIEBOAOPO/IbI
P YHICBOAOPOA d5ba-491d-aded-c3ddalSfeefs
24 IIpupoaHbIE HCTOYHUKHU 3 1 https://lesson.edu.ru/lesson/99557a5e-
' YIJIEBOIOPOOB U UX IepepadoTKa 2221-43e0-97b8-983de535c44d
Hroro no pazneny 13

Paznen 3. Kuciopoacoaeprxaimiue oprannyeckue coeIuHeHust

3.1

Cnuptel. ®enon

3

https://lesson.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

3.9 Anbneruasl. Kap6oHnosbie 7 https://lesson.edu.ru/lesson/71ac43f2-
' KUCIOTHI. CIOXKHBIE dPUPHI a0d4-4945-a0eb-1e59cd5f4dof

33 v 3 https://lesson.edu.ru/lesson/709ce43a-
' [IeBORT deb6-4281-963b-01d2e212d4d0
Hroro mo pazneny 13

Pa3znen 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

https://lesson.edu.ru/lesson/0c608a59-

4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 3 4069-4481-839¢-.9205F201b73e
Hroro mo pazneny 3
Pa3neu S. BeicOKOMOJIEKYJIIPHBIE COCIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 2ZLZS_ZZISZ_S::;(_j;g/;z;s:ons/;:b81dac_
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

KoanuecTBo 4acoB

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

Ne Kont IIpak
Tema ypoka
n/n POJBH  THYeC
Bcero  bie KHe
pador  pabor
bl bl
[IpenMet opranuyeckoit
XMMUH, €€
BO3HHMKHOBCHUC,
Pa3BUTHUC U 3HAYCHUC
Beoonuwiti uncmpyxmaoic
F—— https://lesson.academy-
1 content.myschool.edu.ru/lesson/a9f3d191-
besonacnocmu. HOT- Sele-4e24-ac02-efb16fa4of6a
070-2023
*Temamuueckoe
3ansamue, NoCeAuleHHoe
200y HAYKU U
MexXHON02Ul
Teopus crpoeHus
OpPraHUYECKUX https://lesson.academy-
coenuHeHuii A. M. 1 content.myschool.edu.ru/lesson/c935a58c-
ByTneposa, eé ab0e-4c59-9dcf-20517ae4b52¢
OCHOBHBIC ITOJIOKCHUA
IIpencrasnenue o
KIaccupuKauu
OpPraHUYECKUX BELIECTB. https://lesson.academy-
Homenkiatypa 1 content.myschool.edu.ru/lesson/726ee099-
(cucremaruyeckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHAJIBHBIC HA3BAHUA
OpPraHn4€CKuUX BCIICCTB
AJIKaHBI: COCTaB U https://lesson.academy-
CTPOEHHE, 1 content.myschool.edu.ru/lesson/258ddc06-
TOMOJIOTHYECKUUN pan ec23-473c-b3d7-ed82fcaddd02
MeraH u 3TaH — https://lesson.academy-
[IPOCTEUILINE 1 content.myschool.edu.ru/lesson/4da31505-

NpEACTABUTCIIN AJIKAHOB

652d-4916-9e7c-56e88b39bb24
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AJIKEeHEI: cOCTaB U

https://lesson.academy-

6 . content.myschool.edu.ru/lesson/4038171e-
CTpocHHe, conCTRa 4158-4bd1-ae98-18dc1cfb9399
DTUJICH U TIPOTUIICH — https://lesson.academy-

7 MPOCTEUIIINE content.myschool.edu.ru/lesson/05ab5925-
MIPEICTABUTENN AJIKEHOB ba8e-499e-840b-70b5e8db71lae
[IpakTuyeckas pabora
No 1. «ITonyyenue
OTUJICHA U U3YYCHHC €TI0
CBONHCTEY https://lesson.academy-

8 content.myschool.edu.ru/lesson/399fdd14-
Hnempyrmanc npu 4bal-48e5-a428-dae10d492c6e
nposedeHuu
NpaKmu4ecKux pabom
HOoT-072-2023
Ankanuensl. byranuen-

1,3 u MmeTunOyTaauen- https://lesson.academy-

9 1,3. ITonyyenue content.myschool.edu.ru/lesson/6df23393-
CUHTETUYECKOTO 6f08-4b9f-ae01-a983b95h854a
Kayqua nu pCSI/IHBI
AJIKUHBL: COCTaB U
0COOECHHOCTH CTPOCHHUA,

T —— https://lesson.academy-

10 content.myschool.edu.ru/lesson/05¢9a929-
AleTueH — 6741-4d7¢-8405-009292468356
IIPOCTENIIINHU
Hpe)ICTaBI/ITeJ'II) AJIKNUHOB
Brruucnenus mo https://lesson.academy-

11 YPaBHEHUIO content.myschool.edu.ru/lesson/7dada027-
XMMHYECKOHN peaKIvu 8448-418f-b416-fhaledd4ab6d
ApeHbl: 6€H30I1 U https://lesson.academy-

12 Tosyosl. TokcnuHOCTh content.myschool.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feefd
I'eneTnyeckas CBsI3b

https://lesson.academy-

13 YTIICBOAOPONOB, content.myschool.edu.ru/lesson/75957f70-
HPHHAATCORAMIX £ 50f4-4910-h706-ac2d1b0f4c26
Pa3JIMIHBIM KJIacCaM
[IpupoiHBIE NICTOYHUKHT
YTJIEBOIOPOIOB:

MPUPOIHBIN Ta3 U https://lesson.academy-
14 MOy THbIE HEPTSIHBIE content.myschool.edu.ru/lesson/99557a5e-

rassl, HeQTh U
MIPOIYKTHI €€
nepepadoTKu
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IIpupoHbIE UCTOYHUKHU
YIJIEBOJOPOJOB:
IIPUPOJHBIN a3 u

https://lesson.academy-

15 MONyTHBIC HE(DTSIHBIC content.myschool.edu.ru/lesson/99557a5e-
raspl, He(bT]J u 2221-43e0-97b8-983de535c44d
MPOJTYKTHI €€
nepepadoTKu
[Tonyromosas
KOHTpOJIbHAs paboTa https://lesson.academy-

16 *310 nem co Ons content.myschool.edu.ru/lesson/6abf1680-
pogfcaem,m M. B. 4eb5-46f2-8ea5-44d63cccf518
Jlomonocosa
[Ipenenbubie
OJHOATOMHbIE CITHPTH: https://lesson.academy-

17 content.myschool.edu.ru/lesson/5439c18b-
METAHOT M ITAHOIL. 7440-4b6f-bf84-c04fad71694f
Bomopoanas cBs3b
MHoroaToMHBIS https://lesson.academy-

18 CIUPTBL: STUJICHIINKOIIb content.myschool.edu.ru/lesson/461aa9c8-
U TIIMLEPUH c0ef-4827-a8e5-d12a0bedc826
@DeHOJI: CTpOEHHUE
MOJIEKYJIBI, (PU3UIECKUE
U XUMIICCKIC https://lesson.academy-

19 . content.myschool.edu.ru/lesson/649883h8-
CBOUCTRA, HPHMCHCHHE 7¢5f-4F16-896e-10a2278008f1
*BcemupHnuwiii /lens
3emau
AnbIerup: https://lesson.academy-

20 dbopmanbierua u content.myschool.edu.ru/lesson/8664b319-
arerajgbIerua. AeToH 0ba3-4945-b076-ch7ae5858b90
OIHOOCHOBHEIE
HpeIeTbHBIC https://lesson.academy-

21 content.myschool.edu.ru/lesson/b4feaa04-
KapOOHOBHIC KHCIIOTEI: 3438-4b57-a3ec-ha0f9fe63c0d
MypaBbHHas U YKCYCHast
[IpakTuueckas pabota
No 2. «CBoiicTBa
Eii;iiii}ymycmn https://lesson.academy-

22 content.myschool.edu.ru/lesson/9834d408-
Hncmpyrmanc npu 3860-444a-8de3-efhagh98cdb
npogedeHuu
npakmuyeckux pabom
HoT-072-2023

93 CreapuHoBas 1 https://lesson.academy-

OJICMHOBAas1 KMCJIOTHI,
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KaK MPeICTaBUTEIN
BBICIITNX KapOOHOBBIX
KHUCIIOT

a0d4-4945-a0eb-1e59cd5f4dof

Mpg11a KaK colu
BBICIINX KapOOHOBBIX

https://lesson.academy-

24 content.myschool.edu.ru/lesson/71ac43f2-
KHCIIOT, X MOTOTce a0d4-4945-a0eb-1e59cd5f4dof
JEUCTBUE
CrnoxxHble 3(1)I/Ipbl KaK
MPOU3BOJHBIC https://lesson.academy-

25 KapOOHOBBIX KHUCJIOT. content.myschool.edu.ru/lesson/71ac43f2-
I'uponu3 cinoxHbIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢upoB
H(I/Ipbli TUAapoJIns,

IpHMeHeHTe https://lesson.academy-

26 ’ content.myschool.edu.ru/lesson/71ac43f2-
Ouonoriieckas poi a0d4-4945-a0eb-1e59cd5f4dof
JKHpPOB
YI‘J'IeBO,I[LIZ COCTaB,

KJIacCU(pUKAIIHS.
BaskHeiime https://lesson.academy-

27 content.myschool.edu.ru/lesson/709ce43a-
HpCACTaBITEH: deb6-4281-963b-01d2e212d4d0
TIII0K03a, PPYKTO3a,
caxaposa
Kpaxman u nemnronosa https://lesson.academy-

28 KaK MPUPOIHBIC content.myschool.edu.ru/lesson/690fbb76-
IOJIUMEPEI f94a-4f77-bbbe-3d3ae748f716
AMUHBL: MCTHUIAMAH 1 https://lesson.academy-

29 content.myschool.edu.ru/lesson/0c608a59-
AT 4c69-4481-839e-9205f201b73e
AMI/IHOKI/ICJ'IOTBI KakK
amgoTepHbIe
OpTAHHTeCKHE https://lesson.academy-

30 content.myschool.edu.ru/lesson/c2f2f3d7-
COCHMHCHHUA, HX 43d1-4873-ace0-78eca6009628
OHOJIOTMYECKOE
3HAYCHHUC. HCHTI/I,Z[BI
benku kak npupoHbIE https://lesson.academy-

31 BBICOKOMOJIEKYJISIPHBIE content.myschool.edu.ru/lesson/c2f2f3d7-
COETUHEHUSI 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHSTHUSA
ML https://lesson.academy-

32 content.myschool.edu.ru/lesson/45b81dac-
BRICOKOMOICKYIAPHBIX acba-440e-99e3-14c3ha78050a
COCIUHEHUU

33 OCHOBHBIE METOBI https://lesson.academy-

26
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https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91

34

CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIUHCHHH.
[TnacTmacchel, KaydykH,
BOJIOKHA

*300-remue Huorcnezco
Tacuna

I'onoBast KOHTpOJIbHAS
paborta

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

* Peanuzayusa Kanenoaproeo naana eocnumamensuou pabomelt MAOY Jluyeti Ne39 na

34

2

2

content.myschool.edu.ru/lesson/d7681e62-

€311-48e9-935e-fb3c59299¢c91

https://lesson.academy-
content.myschool.edu.ru/lesson/66a7bd94-
2bc5-4ec7-b7c7-ff893919d25a

YPOBHe OCHOBHO20 0OWe20 obpaszosanus (Pabouas npoepamma éocnumanus)
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https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e Xwumusi, 0a30BbIi ypoBeHb, 10 knacc / O. C. I'abpuensH, U3garenscTBo

Hpoda

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://fipi.ru/

https://uchitelya.com/himiya/

https://prosv.ru/subject/chemistry.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://myschool.edu.ru/

https://educont.ru/

https://www.yaklass.ru/

https://urok.1c.ru/
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https://fipi.ru/
https://uchitelya.com/himiya/
https://prosv.ru/subject/chemistry.html
https://myschool.edu.ru/
https://educont.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
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