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IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeaHEro ooiiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccwmiickoit ®enepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (emepaabHOM
oOpa3oBaTenbHON TporpamMmbl  cpemHero obmero ob6pasoBanus (POII  COO),
IpeACTaBICHHbIX B dDenepasbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe
COO, c¢ yuérom Konuenuuu npenojgaBaHus Yy4eOHOro mnpeaMera «XUMUS»
B 00pa3oBaresibHbIX opranm3anusax Poccuiickoin @enepannn, peain3yrommX OCHOBHbBIE
oOpa3oBaTeNbHbIE MPOTPAMMbl, W OCHOBHBIX TOJOKeHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIeH
CTpaTteruu OoOy4YeHHs, BOCIUTAHUS W Pa3BUTHS OOY4YaAIOIIMXCA CPEACTBAMU Y4EOHOIO
npenmera «Xumus» ana 10 kmacca Ha 6a30BOM ypOBHE COCTABHIIM KOHIIETITYyaJbHBIC
nosioxkeHus: PI'OC COO o B3auM00OyCIIOBIEHHOCTH LENEH, COAEpKaHMs, pe3yJIbTaTOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO IOJATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMM IMOJIOKEHUSMU Mporpamma Mo XumMuu (06a30BbIH
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 0Opa30BaHUS:

yCTaHaBJIMBaeT 00s3aTebHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEp KaHUE,
ONpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU HA KaKIOM STamne
U3Y4YEeHUs MpeaMeTa, MpeayCMaTpuBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAECpPKaHUA U
pacnpeziesieHus ero Mo KjiaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;



naéT MpUMEpPHOE pachpenesieHne y4eOHBIX YacOB MO TEMATHYECKUM pas3ieiiam,
PEKOMEHIyeT MPUMEPHYIO IMOCJIeI0BATeIbHOCTh H3YYEHUSI OTICIBbHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuarommxcs 10 kimaccos;

Ta€T METOAMYECKYI0 HHTEpIpETaluio IeJied HM3ydYeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
coJiepKaTeIbHOM XapaKTEpUCTUKHU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEero o0mero o0pa3oBaHUsi  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIbHOU
NeATEIbHOCTH O00y4Yarouierocs IO OCBOCHHMIO cojepkaHust mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSAM B TIpOrpaMMme IO XHUMHH COOJIOJIEHA MPEEeMCTBEHHOCTh
¢ (enepanbHONl paboyeil MpPorpaMMoil OCHOBHOIO OOIIEro o0pa3oBaHUs IO XUMHUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHu3aIluii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJIy4aeMO€ BBITYCKHUKaMH 00I111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOThEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpPIIAIOIIAM ASTallOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIIUX LIETTOCTHONU CUCTEME XMMUUECKOT0 00pa3oBaHusi. ITU
IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOmIel KyJnbTypbl 4YEJOBEKAa, a TakKKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBBIO M MPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3OBaHHE
oOyyJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUs CpPEACTBAMU Y4eOHOTO
npeaMeTa «XUMHs», COJAEpKaHUe M TOCTPOCHHE KOTOPOTO OMpENIETIEHBI B MIPOrpaMme
M0 XMMHH C YIETOM CHEIU(GUKN HAyKd XUMHH, € 3HaUYCHUs B MO3HAHWU TMPUPOJBI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a TaKXke ¢ Yy4éToM oOOmux Ieled u
MIPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHETrOo OOIIEro
oOpa3zoBanuss B Poccuiickoii ®enepanuu. Tak, Hampumep, npu QOpMHUPOBAHUU
COJlep KaHUsl TIpeIMeTa «XHUMHUs YYTCHBI CICAYIOIIUE TOJOXKEHUS O crenuduke u
3HAYCHUU HAyKH XUMUHU.

XyuMHsI KaK d3JIEMEHT CHCTEMBl ECTECTBEHHBIX HAayK HWIrpacT OCOOYI pOJlb
B COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (JOPMHPOBAHNE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B CO3/TaHNC
I[EJIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIIEeM MHpPE Kak O EAUHCTBE MNPHUPOABI U
4eJIoBeKa, KOTOpoe (OpMHUPYETCS] B XMMHUH Ha OCHOBE TOHHMAHHS BEIICCTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3H MEX/y CTPOCHUEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUSI.

TecHo B3aUMOACHCTBYS € IPYTrHMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOW KYyJIBTYPbl, HEOOXOJAMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa ¥ SKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWUMHS Kak Hayka
co3uaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HaIpaBJieHA Ha PEIICHUE TJI00ATBHBIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEI0OBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHBbI 3JJ0POBBSL.



B cooTBeTCTBUU C 0OIIMMHU LEISIMU U IPUHIIMIIAMH CPEIHETO 00IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10 xmaccel, ©0a30BBIH  YPOBCHb HM3YUYCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJMMYI0O HMM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUS B JKU3Hb COIIMYMa, NPOAOJDKEHHS 0Opa30BaHHUs B Pa3IUYHBIX O0JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBISIOIKUMHY ITpeAMETa « XUMUS» ABIAIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xuMus» U «O0IIas ¥ HeOPTaHUYECKasi XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP>KaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM U3 0O0Iel XWUMHUH) W OPraHUYeCKOM XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWW MPU U3YYEHUHM MpeaMeTra 00ecrneurnBaeT
BO3MO>KHOCTbh PACCMOTPEHHS BCETO MHOTOO0OPA3Msl BEIIECTB HA OCHOBE OOILIMX MOHITHH,
3aKOHOB ¥ TEOPUN XUMUMU.

CtpykTypa coaepxkaHus KypcoB — «Opranumueckas xumus» u «OO0mas u
HeopraHu4veckas XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
NOAX0/Ja K M3Y4YEHUI0 Yy4yeOHOro wMarepuaiga U OOyCIIOBJI€HAa HCTOPUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX TEOPETUUYECKUX YPOBHsIX. Tak,
B KypC€ OPTaHMYECKOM XMMHH BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIACCHYECKOU
TEOPHUH CTPOCHUSI OPraHUYECKUX COSAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUNA O CTpoeHUH BeulecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOAOPOJOB JIO CIIOKHBIX OHOJIOTMYECKU
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHMyecKkod XWUMHUHU IIOJIY4YarOT pa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO OOIINEro 0Opa30BaHHS II€PBOHAYAIIBHBIC
NPEACTABICHUS] O XMMHYECKOW CBSI3M, KIACCU(PUKAUMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKON pEaKIUU.

Iloqg HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOr0  ypOBHS
paccMaTpUBaeTCs W3YYEHHbII Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHus
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHu4yeckas XMMUs» 00y4yaromumes
IIPENOCTABIISIETCS  BO3MOXXHOCTh  OCO3HAaTh 3HAYEHHE MEPHOJUYECKOTO 3aKOHA
C OOILIETEOPETUYECKUX U METOJOJOTUUECKHUX MO3UIIMM, TIy0xe MOHSATh UCTOPUUECKOE
W3MeHEeHHe (YHKIMA HTOTO 3akoHa — OT o0oOmarome 10 OOBICHAIONIEH WU
ITPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHWMNM O BaXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XHUMHUYECKHUX PEAKUMSIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJIHSIETCs B Kypcax 10 KiIaccoB »ieMEHTaMH
CoJlep KaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHUH C APYTUMH HayKaMH, PACKPBIBAIOT €€
pOJIb B TO3HABATENbHOW W TMPAKTUYECKON NESITEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBKECHUSI K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUN XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



Y JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEHN, KPUTHUECKH OCMBICIMBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUU, PEIICHUS MHTEIUIEKTYaTbHBIX
U DKCIIEPUMEHTANIBHBIX HCCIIEOBATENIbCKUX 3a7ad. B 1enom coaepkanue yueOHOTO
npeaMeTa «XuMus» JaHHOTO YPOBHSI M3YYEHHUS! OPHUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHuyecKoro Mupa,
0OyCJIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, IMO3HABAEMOCTh
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl M TEOPETHUUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJIU XUMHH B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/IJaHUSI HOBBIX TEXHOJIOTUNA U MaT€pPUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHSTHIC MPOTPAMMOM IO XMMHH MOAXO0/IbI K ONPEACIICHUIO COAEPKaHUS U TOCTPOCHUS
mpeaMeTa TPEeayCMaTpUBalOT (HOPMHUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH,
UMEIOINX 0a30BOE 3HAYCHUE IS PA3IMIHBIX BUIOB JACATEIHHOCTH: PEIICHUS TTPOOIeM,
MOKCKa, aHaJIu3a U 00paboTKH MH(POPMAIIUK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON W HWCCIACAOBATEIIbCKOW NEATCTbHOCTH, 3aHUMAFOIICH Ba)XHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTtuke npemnogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COIePKATCIIEHON
XapaKTEepUCTUKU 1IeJIed M3y4eHHs] TMpeAMeTa HallpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCSA (DOPMHUPOBAHUE OCHOB XMMHUYCCKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. C METOJMYECKON TOYKH 3pEHUSI TaKOU
TIO/IXO/T K OTIPEACIICHUIO IeJIeH N3YUCHUS TIPEIMETa SIBIISICTCS BIIOJIHE OTPABIaHHBIM.

CorracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMHA U3ydEHUS MTPeaMeETa « XUMHUS)
Ha 6a3zoBoM ypoBHe (10 ki1.) sBIsIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak BaKHEHIIEH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JekKaT KIIFOUEBBIC MOHSTHSI,
byHIaMCHTAIBHBIE 3aKOHBI W TEOPUH XWMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C HCTOPUEH X Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX JI TMPUOOPETeHUS YMEHUH
OPHUEHTUPOBATHCS B MUPE BEIICCTB U XUMUUYECKUX SIBIICHUN, HIMEIOIITUX MECTO B IPUPO/IEL,
B IPAKTUYECKON Y MOBCEAHECBHOM KWU3HH;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEeM TIpaBUi  0€30MMacHOro
oOpalieHus ¢ BEIeCTBAMM.

Hapsiny ¢ »Tum copepskarenbHash XapaKTepUCTHKA IIeJIeM W 3a/lad W3y4YeHUs
IpeaMeTa B IporpaMMe Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMM IPUOPUTETAMH B CHCTEME CpeaHero ooOuiero obpasoBanus. CeronaHs
B MPEINOJaBaHUU XUMUU B OOJNBIIEH CTENEHU OTAAETCSA MPEANOUYTEHHE MPaKTHUEeCKOU
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHON  OpraHW3alluy, BIAJACIOIIEr0 HE HAO0OpOM 3HaHUH, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHHUSMH aKTHBHOTO
HOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM JKMU3HM JJI PELICHUS TPaKTUYECKUX
3a11ay.

B oroii cBa3m mpu u3ydeHun mnpeaMera «XuUMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUeE 1eNIN U 3a7a4u, KakK:

ajanranus oOydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOILEIOCS MMPAa,
(opMHUpPOBAHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJI PA3IUYHBIX BHUIIOB JEATEIHHOCTHU: PEIICHHUS
npoOsieM, TMOUCKa, aHaiau3a W o0paboTku  MHPOpMalUHU,  HEOOXOJAUMBIX
JUTS IPUOOPETEHUS OTIBITA IEATEIHbHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XMMHH, @ TakXe JJs OLEHKH C IMO3ULUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM O00yYaroluXcsi: CIHOCOOHOCTH CAaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAaHWS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUY [Tl TOMCKA U aHAJIM3a y4eOHON 1 HayYHO-
TOMYJISIPHON HHPOPMAIIH XUMUYECKOTO COIePIKAHNUS;

(opMupoOBaHHE MU pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHWUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y O0yUaIONINXCsl yOKIEHHOCTH B TYMAaHUCTUIECKON HATIPABICHHOCTH
XUMHHM, €€ BaXHOW pOJM B PEHICHUH TJI00aJbHBIX MPOOJIEM PpPalMOHAIBHOTO
OPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECypcoB U COXPaHEHHs
IPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS
K TpUPOAE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs ONBITa HCIOJIb30BAHUS
MOJyYEeHHBIX 3HAHWUW I TPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIlHsIX, CBS3aHHBIX
C XUMUYECKIUMH SBIICHUSMHU.

Henu w 3amaun  u3ydeHus mnpeaMmeTa «XUMHS» TMONYYIIA TMOAPOOHYIO
METOJMYECKYI0 HMHTeprperauuio B paznaene «llmanupyembie pe3ysibTaTbl OCBOCHUS
IporpaMMbl IO XUMUW», Ojarogaps yeMy oOecredeHo YETKOE MPEJCTABICHUE O TOM,
KaKhe 3HaHWSA W YMEHHS UMEIOT MpsIMOe OTHOIIEHHE K pealn3aliid KOHKPETHOM
LEJIH.



B yueGHOM miaHe cpenHero oOiero o0pa3oBaHHUsl MpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-Hay4YHBIE IPEIMETHD».

OO1iee uMcno0 YacoB, PEKOMEHIOBAHHBIX s U3ydeHus xumuu — B 10
kiacce — 34 yaca (1 yac B HeJCIIO).



COJEP)KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer opraHuveckod XMMHUHU: €€ BO3HMKHOBEHHE, pAa3BUTHE W 3HAYECHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeOopus CTPOEHHUS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoOyOKeHUsA. CTpyKTypHbIE (POPMYIIbI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, nsomepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEMHECHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBienne o KilaccuPUKalMM OpraHUYECKUX BemlecTB. Homenknatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TPUBUAIbHBIC HA3BAHUS BAXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepPUMEHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMyu OPTaHUYECKIX BEIIECTB M MaTepHaliaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIECTB, HAONMIOJICHHE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NpOCTEUIINe
MPEJCTABUTENIN AJIKAHOB: (DU3NYECKUE U XUMUYECKUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOpPEHHs), HAaXOXKJIECHUE B PUPOJE, TOJIYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUW psii. ODTUIEH U MPOINUIIEH —
MPOCTEUIINE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUd, OKUCICHUS W TMOJUMEPU3ALINH),
MOJYYEHHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wmetwnOyragueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHUYECKHE CBOMCTBAa (peakuusi mnoiumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUN Pl AUETUICH —
MIPOCTEUIINH TPEJCTAaBUTETh aJTKHMHOB: COCTAaB, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBa (peakiuU TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUs),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NUECKue U XUMHUUECKHUE CBOMCTRA (peaKinuu
raJIoreHUPOBAaHUS M HUTPOBAHMS), TOJy4YeHUE W TNpuMeHeHue. Toayon. cocmas,
cmpoenue, @uauyeckue U Xumuieckue CoUCmed (peakyuu 2an02eHUpo8anus U
HUMPOBAHUsL), NoaydeHue u npumererHue. TOKCUYHOCTb apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YIJIEBOAOPOAAMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccaM.

! Kypcusom B TeKcTe BBIIEIEHBI DJIEMEHTBI COAEPKAHUA Y4eOHOTO MaTepHana, KOTOphle M3YydYaroTCs
B O3HAKOMHTEIHLHOM IIAHE W HE BKJIIOYAIOTCSA B COCTaB NIPEIMETHHIX pe3ynsTaToB ocBoeHuss ®OII COO
Ha 6a30BOM YPOBHE.



[IpuponHbIE HCTOUYHUKH YTI1€eBOAOPOA0B. [IpupoaHblil ra3 U NOMyTHBIE HEPTSIHBIE
ra3el. Hetpb u e€ mpoucxoxaenne. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMUYECKUM, KaTaauTHueckuil), nuponu3. Ilpoaykrel mnepepaOoTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Hepb»
U «YTolb», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOreHOMPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTU4YECKON PadoThI: MOJTYyYEHUE ITHIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brrancnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprannieckKue coeJMHEeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIAa ¥ ATaHOJIa HA OPTaHW3M YEIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMM METaJUIAMH, KadeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHvl. opManbaerui, aleTaibIerua:; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkium), NoJydYeHUEe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OmHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs W YKCyCHas
KHUCIIOTHI: CTPOEHUE, ((PU3NIECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE I Kilacca
KHCJIOT, peakuus dSTepudukaiuu), MojaydyeHue u mpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(QUpPHl KaK MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIONKHBIX
a¢upos. Kupsl. I'uaponus xupos. [lpumenenue »kupoB. buosorndeckas poJib >KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOIOB (MOHO-, AU- W TIOJUCAXApPUIIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PU3udYecKre
U XUMUYeCKue CcBoicTBa (B3amMmopeicTBue c ruapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccranoBieHre, OpOKEHUE TIIOKO3bI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIFOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalleHni

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOACHCTBUE TIUIEPUHA C THAPOKCHUIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBMe Kpaxmana € HMOJIOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Berancnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUIECTBA
HMCXOJHOTO BEIIECTBa MM TMPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A30Tcoaepikalue oprannyeckne coeInHeHns

Amunvl. Memunamun u aHUIUH: COCMAs, cmpoeHue, Quuueckue u XumuiecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkun kak TpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHms. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIepPUMEHTAJIbHbIE METOAbI U3yUYeHHS BellleCTB U UX NMpeBpalleHui
HaOnronenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
IIPU HarpeBaHMH, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnoiti u cunmemuueckue xkayuyku (6ymaouenosulil, XJI0PONPEHO8bll U
uzonpenosvlii). Bonoxna: namypanvhvie (xaonox, wepcmv, WénK), UCKYCCMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).
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JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomileHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3annst MeXIpeaIMETHBIX CBS3€HM INPU HW3YYECHHM OPraHUYECKOW XUMUU
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHATHUM, SBILIIOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATUS: SIBICHUE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®u3uka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(oTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOIMAeMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBamBaeT TpeOOBAHUSA K PE3yIbTaTaM OCBOCHHUS 00yUarOITUMUCS
OporpaMM CcpenHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpEeIMETHbIM U
npeaMeTHbiM). HayuyHo-MeTonn4yeckol OCHOBOM Il  pa3palOOTKH  IUIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS IIPOrpaMM CpeAHEro o0miero o0pa3oBaHus ABISETCS CUCTEMHO-
NEATEIbHOCTHBIN OIXOI.

B coorBeTrcTBUM ¢ CHUCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPECIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHAIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEH U UCTOPUYECKHUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEH
JEATEIIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYILUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MTPEAMETA « XUMHUS JOCTUTAIOTCSA B €MHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UEaJaMU POCCHICKOTO
Ipa)1aHCKOI0 00I1IeCTBa, MPUHATHIMU B O0IIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMS,
CIIOCOOCTBYIOLIIMMHU MPOLECCaM CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O0YyYaIOLIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXKaroT
cOPMHPOBAHHOCTh  OMbITA [O3HABATEJIbBHOW W  MPAKTUYECKOW  JAESTeNbHOCTU
oOyuJaromuxcs Mo peajn3aluy NPUHATHIX B OOLIECTBE LIGHHOCTEN, B TOM UKCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH TMPH CO3JAaHUU YUEOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATCIBHBIX 3a/1a4, BBIMOJHCHHM XHUMHUYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHNS

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIUIO
OTEUYECTBEHHOW XUMHH;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XHMHH, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
MH(pOpMAIKU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI
1 [ICHHOCTHU,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U IIOCTYIIKM CBOMX TOBAPUIIEH C TTO3ULIUHN
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHME ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) dpopmMupoBaHuA KYJIbTYPHI 3/10POBbSI:

NOHUMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3WYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coONo/IeHns MpaBwil  0O€30MacCHOr0 OOpallleHus C BEUIECTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HHU JIFOJICH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJIeHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs );

5) TPy10BOT0O BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BUIAX JEATCILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ady COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3nmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH,

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHONW TPACKTOPUU 0Opa30BaHUA,
Oynymeid mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M TMOTPEOHOCTEH
00111eCTBa;
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6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MJIC;

MOHMMAHUA TJ00aJbHOIO XapakTepa JKOJOTUYECKUX MpoOsieM, BIMSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENpPUATUSA JCHUCTBUM, NMPUHOCALIUMX BpEl OKpPYXKaroUEHd NPUPOIHON
cpelle, yMEHUs IPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJIOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKON KYJIbTYpHI,
OMbITa AESTENBHOCTA SKOJOTWYECKOW HAIPaBIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B N103HABATEIbHONW, KOMMYHUKATUBHOW U COLUAIBHON IPAKTHKE, CHOCOOHOCTH U
YMEHMSI aKTUBHO IPOTUBOCTOSTH UAEOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS :

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS CIIeUU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABIICHUS
00 OKpYy>KarolieM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW ITUBWJIM3ALINY: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepUaNbHOW KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPEBOM, YHEPTCTUUCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXkJA0TO YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHMMAaHUS CYLIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BAaTh IMOTy4aeMbIe
3HAHUS JJI aHajdu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOSIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 000CHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
JIESITETbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHUS YUEOHOT 0 IIpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B TTO3HAHMS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCajJbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUE€OHbIE IEUCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICIIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIBHOCTH C IMTOCTABJICHHBIMU LIESIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HMX B3aMMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUSA JJIs1 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKkuui;

yCTAHABIMBATh  MPUYUHHO-CIICICTBEHHbBIC CBSI3U MEXKITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX JeHUs (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIATh 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3AKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICJIBHBIC MPE/ICTABICHUS — XUMUYECKUHN 3HAK
(cumBOJI) BNeMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XHWMHUYECKOW pEaKIuu —
P PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMUYECKUX PEAKLINHM.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBAThH LEH U 33]]a4H UCCIIEIOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U
CaMOCTOATENHEHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEJACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (opMyaupoBaTh OO0OOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUS, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Pabora ¢ unpopmanumeii:

OPHEHTHUPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX WHPOpMANuu (HAYIHO-TIOMYJIIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MH(DOPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHICCKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHSTh Pa3JIMUYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHdopMaIuu, HEOOXO0IUMOI JIJIs1 BBITIOHEHUS YU€OHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U Pa3INUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAayYHBINA SI3bIK B KA4e€CTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
uH(popMaIuei: MPUMEHATh MEXIPEIMETHBIC ((PU3NUECKHEe U MAaTEMAaTUIECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISIHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3aaBaTh BONPOCHI MO CYILIECTBY OOCYXKJaeMOM TeMbl B XOAE€ Juajora
W/WIW  JUCKYCCUHM, BBICKAa3bIBaTh WJICH, (OPMYIUPOBATh CBOU  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOKEHHON 3aa4H;

BBICTYNIaTh C TMPE3EHTAalMel pe3yJabTaTOB I[I03HABATEIbHOW JESTEIbHOCTH,
MOJYYEHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBINOJHEHUH
XUMHUYECKOTO DJKCIEPUMEHTA, MPaKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealM3allMi y4eOHOTO MpoeKkTa W (OPMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IyTEM COTJIACOBAHUSA MO3ULHUMU B XOJIE
00CYyX/IeHHs] 1 OOMEHA MHEHHUSMH.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Uenm W 3aJaud, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOJTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4ETOM MOTy4eHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B IO3HAHUU SIBIICHUI TPUPOJILI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIICHUS] TMPAKTUYECKUX 3a7ad W HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U IIPUPOJIHOM CPEXE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOPas BKIIFOYAET: OCHOBOTIOJIATAIOIIINE
MNOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JJIEKTpOHHas 000J0YKa aroMa, MOJIEKYJIa,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIll€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepOIHBIN
CKeTeT, PyHKITMOHANIbHAS TPYIIIA, PaAUKa, U30MEPHs, H30MEPhI, TOMOJIOTHYECKUH PSIII,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCJIOPOJI W a30TCOACPIKAIIUE COCIUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeuiectB A.M. byTiepoBa, 3aKOH COXpPAaHEHUS] MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKHUE 3HAHMUS,
JeXalye B OCHOBE NMOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHH,
(aKTOJOrMYEeCKUe CBEJAEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U 0O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYEeCKUX BEIIECTB B OBITY W MPaKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaThb WX  B3aHMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE  TOHSTHUS
MIPU OTIMCAHUU COCTaBa, CTPOCHUS U IIPEBpaIlCHU OPraHMUYECKUX COCTMHEHU;

cOpPMUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO CHUMBOJIUKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM) (hOpMYyIT
OPraHUYECKUX BEILECTB U YPABHEHHM XMMHUYECKHX PEAKLHM, U3rOTaBIUBATH MOIEIH
MOJIEKYJ OpPraHWYeCKMX BEHIECTB Uil  WUIIOCTpPAIMd WX XHMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIUBATh MPUHANJICKHOCTh HW3YUEHHBIX
OpraHMYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMNPeNeIEHHOMY Kilaccy/Tpymime
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COCIMHEHUN  (YTIeBOJOPOJAbI,  KHUCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [JaBaTb KM Ha3BaHUS 110 CHCTEMaTHYECKOU
nomenknarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHS OTHEIbHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, TPOIUIIEH, alleTHIICH, STHUJICHTJIMKOIIb, TIIULEPUH, (PeHOM,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, lIeJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COEJIMHEHUAX (OJJMHAPHBIEC U KPATHBIE);

c(OPMHUPOBAHHOCTh yMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemiecTB A.M. bytinepoBa mjisi 0OBsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, JTHJICHIJIMKOJb, TJIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHUKHU YIJIEBOJIOPOHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
pUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOopMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCIECHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOJYKTa PEAKIHH TI0
U3BECTHBIM Macce, OO0BbEMY, KOJMYECTBY OJHOIO M3 HUCXOJHBIX BELIECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MMO3HAHUA, UCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUH BEIIECTB U XUMUYECKHX
saBieHUN (HAOMIOJIeHUEe, W3MEpPEHUEe, SKCIEPUMEHT, MOJECIUPOBAHUE), HMCIOJIH30BaTh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOJATh MpaBujia IOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOR,;

chOPMHUPOBAHHOCTh YMEHUW  IUIAHUPOBATH W BBIMOJHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
JeHaTypanus OCJIKOB TPW HArpeBaHWM, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU O€30MacCHOCTU MPU OOpAIllEHUH C BELIECTBAMU U J1a0OpaTOPHBIM
000pyZOBaHUEM, NPENCTABIATH PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
MH(pOpMaIMIO, OJTYyYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIHH,
WHTepHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOM IEATEIBHOCTH B LEJIAX COXPAHEHMSI CBOETO 3/I0POBbS U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIC
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, HOHUMas cMblci okaszareis 11K,
NOSICHATh HAa MpPHUMEpPax CHocOoObl YMEHBIIEHUS W MPENOTBPALLEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOJKHOCTSMHU 3/10pPOBbS: YMEHHUE
NPUMEHATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIANIMX OOY4YalOIIMXCs: YMEHHUE HCIOJB30BaTh PEbePHO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Hanmenosanne
No KommuecTtBo OCHOBHBIE BUIBI AEITEIHLHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs
y4eOHOT0 MpeMeTa
Pa3nen 1. TeopeTudeckne 0CHOBbI OPraHMYECKOIl XUMUHU

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUHU HOBBIX BEIIECTB
Y MarepuanoB. Teopus CTpOCHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XMUMHYECKasi CBSI3b

B OPTraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpeacraBnenue o KnaccUpUKALMU
OpraHnveckux BeniectB. HoMenkiarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAIIbHbBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BeleCTB U UX NMpeBpPallleHH:

PackppIBaTh CMBICT H3y4a€MbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MOJIOKEHUS TEOPUN
CTPOEHUS OPTaHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POopMyJI OpraHUYECKUX
BEILECTB.

OnpenensaTs BUIbI XUMUYECKON CBA3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCKOr XUMUN
B IPUPOJE, XapaKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B IPUPOJIE, IOJyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOTEHUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICH H3y4aeMBbIX
MOHATHUM (BBISIBISTH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLICHUN OPTraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMYJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILIECTB K ONPEACICHHOMY KJ1acCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJINMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUJIEH — NPOCTEUIINIMA
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHYECKOE CTpoeHue, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YTJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4esoBeka. I'eHeTnueckas
CBSI3b YIJIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKOM HOMEHKIIATYypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensiTe BUIbl XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIIE€BOJ0PO/IOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUS TUTTUYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH30J1a, TOJTyoIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxienue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroap U IPOIYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komutekiuu «HedpTe» u «Yronby;

— BugeodparmenT «Bynkanuzamus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesIeHHE yriepoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIaCTMAcCC, KAy4YyKOB M PE3HHBI;

— MOJIEJTMPOBAHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. TlomyueHue aTrieHa U U3y4eHUE
€ro CBOKWCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JIaDOpaTOPHBIE OIBITHI U
IpaKTUYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHON
paboThI B J1aDOpaTOpHUH

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM OOpalleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHHS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOANTE BEIYMCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYECKOTO BEIIECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1a4n:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBLIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO ITO3HABATEIHHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM y4eOHO
JESTEIBHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIEC CIUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHUE U XUMUYSCKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbIE CITIUPTHI: STHUJICHTJTUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIorndecKoe 1eiCTBUE

Ha opraHu3M 4esioBeka. [IpuMenenune
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIIEHHOMY KJIaccy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
(hU3M0NI0TrNYECKOe IEUCTBUE

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaIbAeTUa U
areTanbAeTu, XUMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHUE.

OIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
¢buznyeckue 1 XuMU4YeCK1e CBONCTBa
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMeHenre. CTeapuHoOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['niponu3
CII0KHBIX 3GupoB. XKupbl Kak

OTAEJIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, PU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/1y HUIMU U IOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUTSL AKUBHEICSI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha MpUMepax CrocoObl yMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(pUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC Y MPUMECHECHHE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIS C HOJO0M).
DKCcNepruMeHTATbHbIE METObI
U3Y4YeHMs BellleCTB U UX NMpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — IPOBE/ICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1A00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath npaBuiiaMm 0€30MMacHOM
paboThI B J1aDOpaTOpHUH

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
npaBuiiaMm oOpalleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJIHEHUSI J1TaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX PabOoT MO MOITYISHUIO
Y U3yYEHUIO0 OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISATh CBOIO [I03HABATEIIBHYIO
JESITENIbHOCTD; PUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE ONBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE INIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH ATIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHble 3a1a4u:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX DJIEMEHTOB U IO Macce
(oOBeMy) IPOTYKTOB CTOpPaHUS,

— pacy€Thl O YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B IpynIoBor yaeOHOM
JIESITETbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
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C KUCIIOTaMU ¥ TOPEHUSI ), HaXO0XKICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aMdoTepHbIe OpraHUYeCKUue COCTUHCHUS.
du3nyeckrue 1 XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TJIMINHA).
buonornueckoe 3HaueHUEe aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBEHHBIE PEaKITHH
Ha OEJIKH.

DKCNepuMeHTATbHbIE METObI
H3y4YeHHUsl BellleCTB U UX MpeBPalleHH
e J[emoHCTpanuu:

— JeHaTypamus OCJIKOB MPU HarpeBaHUH;
— IIBETHBIC PEaKIIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIl€HHON ) POpMYII OpraHUYECKUX
BEILECTB.

Onpenensars NPUHAAIEKHOCTD BELIECTB
K OIPEICIICHHOMY KJIaccy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKON HOMEHKJIATypeE;
MPUBOJUTH TPUBUAIIbHBIE HA3BAHMUSI
OTJIEJbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHHUN (METUIIaMUHA, TJIMLMHA,
OCIIKOB).

OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB; MOSCHATD
Ha IpUMepax 3HayeHue OEJIKOB

JUISl OpTaHr3Ma YeJI0BEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

BiageTs n3zydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUI U PUMEHSTh 3TU
MOHATHUSA IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyII
BEILIECCTB U YPABHEHUN PEAKLIMI
MOJINMEPHU3ALIMH U TTIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsl BEeLeCTB U UX NMpeBpPaALleHMA:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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