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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 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
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.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU YyUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATLHOIO HAYYHOTO MBIIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA 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 coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUA B JKU3Hb COLUYMA, MPOAOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI 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 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
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 cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
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
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3MUIIMM,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMPOTeKaHUs JOMoJHsAeTcs B Kypce 10 kimacca sneMeHTaMu
COJIEpKaHMs, UMEIOIIMMHU KYyJbTYPOJIOTUYECKUA M MPUKIATHON XapakTtep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUU C APYTMMHU HayKaMmw,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPaKTUYECKUX MPWIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMAX, CBA3AHHBIX C XUMUEH,
KPUTHYECKH OCMBICTHBATh HH(OpPMAIMIO W TPUMEHITh €€ s TOIMOJHEHUS
3HAHWM, PEIIEHUsI UHTEIUICKTYAIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEI0BATEIBCKUX
3agad. B nmenom conepkaHue yueOHOro mnpeamera «XuUMUsS» JTaHHOTO YPOBHS
U3YUYECHUS OpUEHTHUPOBAHO Ha (dbopmupoBaHue y oOyyJaronmxcs
MHUPOBO33PEHYECKON OCHOBBI JJII MOHUMAHHS (PUIOCO(CKUX HIEH, TaKUX KaK:
MaTepualbHOE  E€AMHCTBO  HEOPraHMYeCKOro W OPraHMYecKoro  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTb
NPUPOIHBIX SIBICHUU MYyTEM HKCIIEPUMEHTAa U PEHICHUS MPOTUBOPEUUM MEXIY
HOBBIMH (DaKTaMU M TEOPETHUYECKUMU MPEANOCHUIKAMU, OCOZHAHUE POJIU XUMUU B
pEIIEHUH  3KOJIOTMYECKHX MpoljeM, a Takxke npobiemM  cOepexeHus
YHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHUSI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
oOyyaroluxcs MPUHATBIE MNPOrpaMMON IO XMMHMH TOAXOAbI K OIPENEICHUIO
COJlEp)KaHUsI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIEN0BATEIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenojgaBaHHUs XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KyJnbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KAk  Ba)KHEHIIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS 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 LIeJIeld U 3a/1a4 U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IIPaKTUYECKOH KOMIIOHEHTE COJAEpKaHud OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS] TPAKTUYECKUX 3a]1a4.

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

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MHQPOpMaLUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



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

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaAHUS, TIOTIOIHEHUSI SHEPTETUIECKIUX PECYPCOB U
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 XUMHUUECKHUMH SBJICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpea”ero odmero obOpaszoBaHus, coctaBisieT B 10 kmacce — 34 yaca (1 yac B
HEJIEJTIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne 0 Ki1acCU(pUKALMKU OpraHuyeckux BemlecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MYECKME M XUMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lodyyeHue CHUHTETUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MNOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YecKuil), mnupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMAacC, Kay4yKOB U PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKClepUMEHTAIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpallleHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuogudHOCTh, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorusa: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHUA,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISIETCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOILIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA [103HABATEILHOW M TMPAKTUYECKOM JIeATEITbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M IO03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM M IOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0pOBOr0 M Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTHM NPaBWJI HMHIWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY HM3YYEHHIO MPOPECCHil pa3IudHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied Mpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbI M YEIIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUN TI00ATBHBIX MTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE i1 (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEIUPUKY METOJ0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCClIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NEeWcTBHs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
T'PaMOTHOCTH M COITUATTbHOM KOMIETCHITMN O0yYarOIINXCS;
CIIOCOOHOCTH o0yJarommuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHWS M YHHUBEPCAIbHBbIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JeicTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LEIN ACITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KPUTEPUM [UJIs KJIACCU(PUKALMM BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB M XMMHUYECKUX
peaKkuui;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3ynbrar, (HhopmMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METOJI0B TO3HAHMSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHSATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JEUCTBUU IpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPa’KaAOT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUH O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, POJIM XHMHUU B II03HAHUU SIBJICHUM
OpupoAsl, B (QOPMUPOBAHMU MBILUIEHUS W  KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHS MPAKTUYECKUX 3a1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XMUMHYECKHI BJIEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTass U COKpalEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAs TpYIIa,
paaukai, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHACIIOPOJ M a30TCOAEpIKAIIUE COCOUHEHMS, MOHOMED, MOJHMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXXHEUIIUX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COEANHEHUI;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUuH,
M3rOTaBIMBATh MOJENIA MOJIEKYJI OPraHMYEeCKUX BEUIECTB JUISl MJUTIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUID K OIpPEACIEHHOMY
KJIaCCy/Tpylne COeIMHEHUN (YIJIeBOJOPOAbI, KHUCIOPOA U a30TCoAepIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaThb KM Ha3BaHUSA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,



ATWICHTJINKOJb, TIHIEPUH, (eHon, (HopMalbIeTH, aleTaabIeTHl, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJI0TA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTalbJeruj, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(Th, NTPHUPOJHBIM Ta3, Yyrojib), CIHOCOOBI HX MEepepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOJt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYJIOBAaHHEM, MPEACTABISATh PpPE3yJbTaThl



XUMHYECKOTO SKCIIepUMEeHTa B (opMe 3alucu YpPaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u 1pyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUja  JKOJOTHUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OINPEICIEHHBIX OPTraHUYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBILICHUSI W TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHHUS BEUIECTB U
XUMHYCCKHX SIBJICHHIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumenoBaHnuepasiejioB u
TeMIIPOrpaMMBbl

KoanuecTrBouacoB

Bcero

Konrtpoubnbiepadorsl  IIpakTnuecknepadoTbl

dueKkTpoHHbIe (LN POBbLIE)
o0pa3oBaTe/ibHbIEPeCYPCHI

Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH

[IpenmMeT opranuyecKkoit
xumun. Teopus cTpoeHUs

https://academy-

1.1 . 3 content.apkpro.ru/lesson/a9f3d191-
OPTAHHHECKHX COCANHCHHH A. Sele-4e24-ac02-efb16fa49f6a
M. byrneposa

Hroronopaszneny 3
Pa3pnen 2.Yriaesoxopoabt
[IpenenbHbICYTIIEBOAOPOIBI — https://academy-

2.1 2 content.apkpro.ru/lesson/258ddc06-
ATKAHBT ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yTriaeBOI0POIbL: https://academy-

2.2 6 content.apkpro.ru/lesson/4038171e-
IKCHET, ATKAICHET, ATKHHET 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTn4eCcKUEYTIIEBOAOPOIbI 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IIpupoHbIE HCTOYHUKH

2.4 YTJIEBOAOPOAOB M HX 3 https://lesson.edu.ru/04/10

nepepaboTka
Hroro no pazneny 13

Pasznea 3.Kucaopoacoaepskanueoprannyeckuecoe1uHeHust

3.1

Cnuptel. Genon

3

https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

Anpneruasl. Kap6oHOBBIC

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
KHCIOTHI. CHOAKHbIE PHPL Oba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrineBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeInHeHu st

41 AMuHBI. AMUHOKHCIIOTBHIL.
' Benku

Hroromnopasaeiy

3

3

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Paspnen S.BbicoKOMOJIEKY ISIPHbIECOCIMHEHUS

[Inactmaccel. Kayuyku.

51 2 https://lesson.edu.ru/04/10
Bosokna
Uroronopazneny 2
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosaunuyecTBouacoB
aTan3v4 DIeKTpOoHHbIeUGPOBLICOOPA3OBATEI
Temaypoka Bce  Konrtpoabnbiep  IIpakTudeckuep o y P p P
n/ eHUA bHbIEPECYpPChI
u o a00ThbI a00TbI
[IpenmeT opranuyeckoit
XISMHH o8 P https://academy-
’ 1 0 0 06.09.2024 content.apkpro.ru/lesson/a9f3d191-5ele-
BOSHIKHOBCHIE, pASBITHE 4e24-ac02-efb16fa49f6a
Y 3HAUYCHUE
Teopus crpoeHus
OpraHUYEeCKUX https://academy-
coequHenuii A. M. 1 0 0 13.09.2024 content.apkpro.ru/lesson/c935a58c-ab0e-
bytnepoBa, €€ OCHOBHBIE 4c59-9dcf-20517ae4b52e
IIOJIOKCHU A
IIpencrasnenue o
KJ1acCU(pUKaUN
OpPraHNYECKHUX BEIIECTB. https://academy-
Homenkiarypa 1 0 0 20.09.2024 content.apkpro.ru/lesson/726ee099-e1a9-
(cucremaruyeckas) u 410f-b8he-b4cb589aeadl
TPUBHAJIBHBIC HA3BAHHUA
OpPTraHUYECKUX BEIECTB
AJKaHBI: COCTaB U https://academy-
CTpOCHHUE, 1 0 0 27.09.2024 content.apkpro.ru/lesson/258ddc06-ec23-
TOMOJIOTHYECKHM Pt 473c-b3d7-ed82fcaddd02
MeraH u 3TaH — https://academy-
[IpOCTEUIINE 1 0 0 04.10.2024 content.apkpro.ru/lesson/258ddc06-ec23-
MPEICTaBUTENN ATKAHOB 473c-b3d7-ed82fcaddd0?2
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AJIKEHBI: COCTaB U

https://academy-

6 . 18.10.2024 content.apkpro.ru/lesson/4038171e-4158-
CTPOCHHE, CBOHCTBA 4bd1-ae98-18dc1cfh9399
OTUJIEH U IPONUJIEH —
7 MpoCTeHIINe 25.10.2024 https://lesson.edu.ru/04/10
MPEJICTAaBUTENIN ATKEHOB
[IpakTuyeckast pabora Ne https://academy-
8 1. «Ilony4yenue sTuineHa u 01.11.2024 content.apkpro.ru/lesson/53cd2379-2a45-
HU3YYEHHUE €0 CBOMCTB» 43b1-9f67-7ebcdaf03ce0
Anxanuensl. byraguen-
1,3 u metunOyraauen-1,3.
9 [Tonyuenue 08.11.2024 https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KayuyKa
U PE3UHBI
AJIKWHBI: COCTaB B
0COOEHHOCTH CTPOEHUS,
10 FOMOJIOTHHCCIHIH P 15.11.2024 https://lesson.edu.ru/04/10
AneruneH —
MIPOCTEUILUUIIPEICTABUTE
JTHAJIKMHOB
Breruncnenus no https://academy-
11 YPaBHEHUIO XUMHAYECKON 29.11.2024 content.apkpro.ru/lesson/7dada027-8448-
peakuuu 418f-b416-fbaledd4ab6d
ApeHbl: OEH3011 ¥ TOIYOI https://academy-
12 Tp ) ol 06.12.2024 | content.apkpro.ru/lesson/d86d7d00-d5h4-
ORCHHHOCTD aperon 491d-aded-c3dda19feef4
I'enernueckas cBsi3b
13 YIIEBOIOPOOB, 13.12.2024 https://lesson.edu.ru/04/10

MIPUHAIIECKALNUX K



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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Pa3IMYHbIM KJIacCaM

[TpuponHbIE HCTOYHUKH
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

14 20.12.2024 https://lesson.edu.ru/04/10
HOIYTHBIE HEPTSIHbIE
ras3bl, He(pTh ¥ MIPOTYKTHI
e€ mepepaboTKu
[IpupoHbIE HCTOYHUKHU
YTJIEBOJOPOIOB:

15 HPHPOAHBILTAS 1 27.12.2024 https://lesson.edu.ru/04/10
MOITYTHBIE HETSHbIE
ras3bl, He()Th U MPOJTYKTHI
e€ mepepaboTKu
K o

16 OHTPOIIbHAZ pabota 1o 10.01.2025 https://lesson.edu.ru/04/10
pazaeny «YTieBOAOPOIbI»

IIpenenbubie
OJIHOATOMHBIE CITUPTHI: https://academy-

17 TR 17.01.2025 content.apkpro.ru/lesson/5439¢18b-7440-
METAHOI H STaHo. 4b6f-bf84-c04fad71694f
BonopoanasicBsizb
MHOroaroMHbI€ CIIUPTHI: https://academy-

18 STHJIECHIJIMKONb B 24.01.2025 content.apkpro.ru/lesson/461aa9c8-cOef-
TJIMLEPUH 4827-a8e5-d12a0bedc826
DeHOoI: cTpoeHue
MOJIEKYIbI, PU3NYECKUE U https://academy-

19 YIbL, . 31.01.2025 content.apkpro.ru/lesson/649883b8-7c5f-
NIMITICCICHE CBOHCTRA, 4f16-896e-10a2278b08f1
MPUMEHEHUE
AJnpnerunmr: https://academy-

20 dbopMmanbaerua u 07.02.2025 content.apkpro.ru/lesson/8664b319-0ba3-

areTanpaerun. Anerod

4945-b076-cb7ae5858b90
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OIIHOOCHOBHEBIE
npeeibHbIe KapOOHOBBIC

https://academy-

21 . 14.02.2025 content.apkpro.ru/lesson/b4feaa04-3438-
KHCTOTRL. MypaBbHHAA 1 4b57-a3ec-ba0f9fe63c0d
YKCYCHas
[IpakTuyeckas pabora Ne https://academy-
22 2. «CnoiicTBa pacTBopa 28.02.2025 content.apkpro.ru/lesson/9834d408-386d-
YKCYCHOM KUCJIOTBD» 444a-8de3-7efba8b98cdb
CreapuHoBas u
p3 | OICHHOBAT KHCIOTEL KaK 07.03.2025  https:/lesson.edu.ru/04/10
HpCIlCTaBI/ITeHI/I BBICIIIUX
KapOOHOBBIX KHUCIIOT
Mpb11a KaK COJIM BBICIIAX
24 KapOOHOBBIX KHCIIOT, UX 14.03.2025 https://lesson.edu.ru/04/10
MOIOIIIee ICUCTBUE
CrnoxHble 3(upbl Kak
MIPOU3BOJHbBIE https://academy-
25 KapOOHOBBIX KHUCIIOT. 21.03.2025 content.apkpro.ru/lesson/71ac43f2-a0d4-
lMunponuzcnoxupIx3hUpo 4945-a0eb-1e59cd5f4d9f
B
Kupsr: tuapons,
I HieHeHHI; https://academy-
26 6p ’ 28.03.2025 content.apkpro.ru/lesson/71ac43f2-a0d4-
HONIOTIHECKas poith 4945-a0eb-1e59cd5F4df
JKUPOB
YrieBoasl: COCTaB,
KJIaCCH(UKALHS. https://academy-
27 Baxneiimme 04.04.2025 content.apkpro.ru/lesson/709ce43a-deb6-
MPECTaBUTENN: TIIIOKO03a, 4281-963b-01d2e212d4d0
bpykTO3a, caxapo3a
28 Kpaxman u nemnonosa 18.04.2025 https://lesson.edu.ru/04/10
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KaK IPUPOJHbIE
HOJIMMEPHI

29

KonTtponsHas padora o
pasneny
«Kucnopoaconepxaune
OpraHUYEeCKHE
COETMHEHUS»

25.04.2025

https://lesson.edu.ru/04/10

30

AMWHBI: METHJIAMHH U
AHHUJIMH

16.05.2025

https://academy-

content.apkpro.ru/lesson/0c608a59-4c69-

4481-839e-9205f201b73e

31

32

AMHHOKHCIIOTHI KaK
amQoTepHbIC
OpraHUYECKHE
COCIMHEHMS, X

OHMOJIOTUYECKOE 3HAUECHUE.

Ilentuapl

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA

23.05.2025

https://academy-

content.apkpro.ru/lesson/c2f2f3d7-43d1-

4873-ace0-78ecab009628

https://academy-

content.apkpro.ru/lesson/c2f2f3d7-43d1-

4873-ace0-78ecab009628

33

OCHOBHBIE TTOHATHUS
XUMHUU
BBICOKOMOJIEKYIISIPHBIX
coenuHeHU. OCHOBHEIC
METOAbl CHHTE3a
BBICOKOMOJIEK YIS PHBIX
COCIUHECHMI.
[InacTmaccel, Kaydyku,
BOJIOKHA

https://lesson.edu.ru/04/10

34

Pe3zeps
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJISA

YYEHUKA

» Xumus, 1 0ximacce/I"abpuensnO.C.,OctpoymoBU.T".,CnaakoBC.A. AKITMOHEPHOE
obmectBo«M3narenscTBo«IIpocBemienuey, 2023

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
o Xumus,lO0xnacc/I"abpuensnO.C.,OctpoymoBI.I.,CnankoBC.A. AKIInoHE
pHoe obmectBo «M3narenscTBo«lIpocBemenuey, 2023
e O.C. TI'abpuensn, I'.I'. JIpicoBa «Xumus. MeToaudeckoe mocoone —
6a30BbIil ypoBeHb»- M.:[Ipoda2022ro.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
. bubamnorexal [OKhttps://m.edsoo.ru

1

2. EnpunasxomiekmusiudpoBeix pecypcoshttp://school-collection.edu.ru/
3. POIlhttps://resh.edu.ru
4

. T'azera"Xumus'"uzgarensckorogomal -rocentsaOps.Cait" AunyHa

ypokxumun". Marepuaisl K ypoky. http://him.1september.ru
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