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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no XuMuu Ha ypoBHE CpeAHEro oduiero oopazoBanus paspadboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBaHuU B
Poccuiickoii @enepauun», TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS (enepalbHON
oOpa3oBaTenpHONl MporpaMMbl cpefaHero obmiero obpazoBanus (DPOII COO),
npeacTaBieHHbIX B DenepalibHOM TOCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE
COO, c yu€érom Konmeniuu mnpenojaBaHus y4eOHOro mpeamMeTa «XuMHUS» B
oOpa3oBaTenbHbIX oOpranu3auusax Poccuiickoil ~ @eaepaunu, peaqu3yOIUX
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrpaMMBbl, U OCHOBHBIX MoyokeHUH «Crparterun
pasButua BocnuTtaHuss B Poccuiickon @Pepepanum Ha nepuon o 2025 roma»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MNpPOrpaMMbl MO XHWMHH, K OIPEAEIICHUIO
oOuiel crpareruu o0y4deHHUs, BOCIUTAHUS M Pa3BUTHUS OOy4YaIOIIMXCA CPeICTBaAMU
yueOHoro mnpeamera «Xumus» anga 10 kiacca Ha 0a30BOM YpPOBHE COCTaBHIIU
koHuenrtyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJEH,
COJICp>KaHMsl, PE3yJbTaTOB OOy4YeHUsT U TpeOOBaHMI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTeIbHON  OpraHu3aluu, SBIAETCS HEOThEMJIEMON YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro O0Opa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB IPHUPOABI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJI0BeKa, a TaKKe IKOJIOTMYECKH 0OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3JI0POBbIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe 00Opa3oBaHHe OOydarouIuxcs Ha
YPOBHE CpeJIHETO 00I1ero 00pa3oBaHus Cpe/ICTBaMU YU4eOHOTO MpeaMeTa « XUMHUS,
collep)KaHUE M TOCTPOEHHE KOTOPOro OMNpeNeieHbl B MporpamMme MO XUMHUHU C
y4€ToM crneuuUKd HayKd XUMHM, €€ 3HayeHuss B TO3HAHUU NPUPOABI U B
MaTepHalbHON >KM3HU OOIIECTBA, a TaKXe C y4ETOM OOIIMX LieJied ¥ MPUHLUIIOB,
XapaKTEepU3YyIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEJHEro  OoOUIero
oOpazoBanus B Poccuiickoit denepanumn.

XUMHST KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPAaeT 0COoOyl0 poJib B
COBPEMEHHOW IMBUJIM3ALMKN, B CO3JaHUM HOBOW 0a3bl MAaTEpUAIBHON KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJ B (POPMHUPOBAHUE PALMOHATBHOTO HAYYHOI'O MBIIIJIEHUS, B
CO3JaHUE LEJOCTHOIO MPEACTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABl U YEIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XUMHs CTaJla
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIBTYPbl, HEOOXOJUMBIM yCIIOBUEM YCIIEIIHOTO
Tpylla M JKHU3HM Kaxaoro wieHa oOmectBa. CoBpeMeHHas XHMHS Kak Hayka
co3ujaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTMW HalpaBleHa Ha pelIeHue
rJI0O0ATbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJIOTHYECKON O€30MacCHOCTH U OXPaHbl 3J0POBBSI.

B coorBercTBUM € OOUIMMHU ULEISIMH U TNPUHLUUIIAMH CPEJHEro OOIIero
oOpa3zoBaHus cojepkanve npenMera «Xumus» (10 kmacc, 0a30BbIi ypPOBEHb
U3YYEHUs) OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyJaronuxcsi, HEOOXOAMMYK UM JJid  BBIpA0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIELIHOTO BKIIOYEHHS B JKM3Hb COLUYyMa, MPOJAODKCHUS
00pa30BaHus B pa3INYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocraBnsomiuMu ~ npeaMeTa  «XUMUsS» — SBISAIOTCS  0a30BbIE  KypChbl —
«Oprannyeckas xuMus» U «OOmas W HEOpraHuYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HayKH: CUCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHH (C BKJIIOUYCHHMEM 3HAHMU U3 OOIlel XUMUM) U
OpraHn4eckon xumMuu. POpMUpPOBAHUE NAHHOM CHUCTEMBI 3HAHUU IPU HU3YyUYECHUHU
npeaMeTra 00ecneurBaeT BO3MOMKHOCTh PACCMOTPEHUSI BCEro MHOI000pa3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUM XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMHus» chopmMupoBaHa B NIpOrpaMme IO XMMHUHM Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K M3Y4YCHHI0 Yy4eOHOro Marepuasa u o00ycloBJIeHa
UCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHUEM 3HAHUU HA ONpPEAEIIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOM XWUMHHU BEIECTBA PAacCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUS OPTraHMYECKUX COECIMHEHMH, a TaKKe Ha
YPOBHE CTEPEOXUMHUYECKUX U AJEKTPOHHBIX MPEICTABICHUNA O CTPOCHUM BEILECTB.
CBenenust 00 H3ydyaeMblX B Kypce BELIECTBAaX JAIOTCA B pa3BUTUU — OT
YIJIEBOJOPOOB 0 CIIOKHBIX OHMOJIOTMYECKH aKTHUBHBIX coequHeHui. B Kkypce
OpraHUYeCKON XUMHH MOJTY4YaloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs MEpBOHAYAIbHBIE NPEACTABICHUS O XWMHUYECKOW CBSI3U,
KJIACCU(PMKAMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHUS, 0 XUMUYECKOU PEaKLUH.

[lon HOBBIM yrjaoMm 3peHHs B mnpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpUBaeTCsd W3YUYCHHBIM Ha YpPOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
TEOPETHUYECKU MaTepuadl M (PAKTOJIOTMYECKHME CBEIEHUs O BellecTBaX U
XUMUYECKOW peakinuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHUSD» 00yYarolMMcs MpPEeAOCTaBIsAECTCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJIOJIOTMYECKUX MO3ULUH,
rIy0oXe TOHSATh MCTOPUYECKOE H3MEHEHHWE (PYHKUMHA ITOro 3aKkoHa — OT
000011ar011Iel 10 OOBSACHAIONIENH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHHH, a TaKX€ O XMMHUYECKHX PEaKIHUIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHMs MAONOJHAETCS B Kypce 10  kiacca simeMeHTamu
collepKaHMsl, MMEIOIIMMH KyJIbTYPOJIOTMUECKUI W TPUKIATHON XapakTep. OTH
3HaHUS CIMOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XUMHHU C JAPYTUMU HayKaMu,
PACKpBIBAIOT €€ POJIb B MTO3HABATEIILHOU U MPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXKEHUS K MPOILECCY TBOPUYECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MNPUIOKEHUM XUMHUHU, TTOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHLCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIMBATh HHPOPMAIUIO U IPUMEHSTH €€ JJIS TIOTIOJIHEHUS 3HAHUM,
pELICHUs] MHTEIJIEKTYalIbHbIX U KCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJEp)KaHWE Y4YeOHOro mnpeamera «XUMHUS» JaHHOTO YPOBHS H3YUYEHHS
OpUEHTUPOBAHO Ha (HOPMHUPOBAHHE y OOYUYAIOIIMUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHUMaHug (QUIOCOPCKUX HIEH, TaKUX KakK: MaTepuajbHOE €IUHCTBO
HEOPTraHWYECKOT0 U OPraHUYeCKOro Mupa, oOyCJIOBJIEHHOCTh CBOMCTB BEIIECTB HUX
COCTaBOM M CTPOEHHEM, IMO3HABAEMOCTh PUPOIAHBIX SBJICHUN MYTEM 3KCIIEPUMEHTA
W pelieHUs MPOTUBOPEYUMH MEXKIYy HOBBIMU (hakTaMHU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTMYECKUX MpodieMm, a
TaKxe MpoOJeM cOepexeHus IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3[aHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnaHe pemeHus 3agad4  BOCIHMTAHMS, PA3BUTUS U COLMAIMA3AIUU
oOy4Jarommxcss NPHUHATbIE MNPOrpPaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
colepKaHUsl W  TIOCTPOEHUs TMpeAMeTa MpelycMaTpuBalOT  (popMupoBaHHUe
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM, UMEIOIMX 0a30BO€ 3HAUYECHUE ISl PA3JIMYHBIX
BUJIOB JICATEIIBHOCTH: pEIIeHHs Mpo0jeM, TOWCKa, aHalm3a W 0o0paboTKu



uHpopManuy, HEOOXOOUMBIX I NPUOOPETEHHS OIbITa MPAKTHYECKOW U
UCCJIEI0BATENLCKONW JICSITENIbHOCTH, 3aHUMAIOLIEd Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenogaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHuUs, TaK U Ha YPOBHE cpeHEero oOIiero oOpa3oBaHus, NMPU ONpeeICHUN
COJIEpKATEeNIbHOM XapaKTEPUCTUKU LEeJed HU3y4YeHUs MpeaMeTa HalpaBiIeHUEM
MEePBOCTENIEHHOM 3HAYUMOCTH TPAJAULMOHHO MPHU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HAyKM Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKON
JESATENbHOCTH YeJIOBEKa M KAaK OJHOTO M3 KOMIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJAMYECKOW TOYKM 3PEHUs TAaKOW MOAXOJ K OIPEACIICHUIO LEIeH HU3YyYEHUS
MpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUs] TJIABHBIMM IEJISIMU HU3YYEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHeE (10 Ki1.) sBASIOTCS:

e (opMupoBaHME  CHCTEMbl XUMHYECKMX 3HAHUHW  KaKk  BaKHEUILEH
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOU KApTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHS, (PyHIaMEHTAJbHbIE 3aKOHbI U TEOPUU XHMHH,
OCBOCHME S3bIKa HAyKH, YCBOCHHME M IOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHME U Pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEILECTB U XUMHUYECKHUX PEAKIIMI, HEOOXOIUMBIX JJIsl IPUOOPETEHUsT YMEHUI
OPUEHTUPOBATHCS B MHUpPE BEIIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIIMX
MECTO B IIPUPOAE, B IPAKTUYECKOU U ITOBCEAHEBHOM KU3HU;

® Da3BUTHE YMEHUI M CHOCOOOB AESITEIBHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM H
OOBSICHEHHEM  XUMHUYECKOIO  JSKCIEPUMEHTa, COOJIIOJICHUEM  MPaBHII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsngy ¢ »Tum, conepkarenbHas XapakTEpUCTHKA LENed U 3a1ad U3y4eHHs
MpeaMeTa B MpOorpaMMe N0 XMMHUU YTOUHEHA U CKOPPEKTUPOBaHa B COOTBETCTBHUU C
HOBBIMM TPHOPUTETAMU B CHCTEME cCpenHero obuiero oodpaszoBaHus. CeroaHs B
MPEenoIaBaHNK XUMHUHU B OOJbIICH CTENEHH OTAAETCS MPEANOUYTEHNE TPAKTUYECKON
KOMIIOHEHTE  COJAep>KaHusd OOy4YeHMs, OpPUEHTUPOBAHHOWM HA  MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aluu, BJIAJCIONIETO HE HabopoM
3HaHWM, a (YHKIMOHAJIBHOM TI'PAMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHMSIMHU
AKTUBHOTO IMOJYYEHUS 3HAHUM U IPUMEHEHUS! UX B PEAIbHOW KU3HU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3M ¢ 3TUM NpU U3yUYEHUU MpeaMeTa « XUMUS» JOMUHUPYIOIIEee 3HAaUCHHUE
MpUOOPETAIOT TaKKUE LETU U 3a7a4H, KaK:

ajganTamnys oO0y4yarolUXCs K YCIOBUSAM JAMHAMUYHO PAa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pElIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalMsX, CBSI3aHHBIX C BEUIECTBAMU U HX
MPUMEHEHUEM;

dbopmupoBaHue y  OOydYaroUMxcsli  KJIIOYEBBIX  HAaBBIKOB  (KJIIIOYEBBIX
KOMIIETEHIINI), HMMEIOUIMX YHHMBEPCAJTIbHOE 3HA4YeHHE U PA3JIUYHBIX BHJIOB
JESTENbHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHaiu3a U o0pabOTKU HMH(OpManuu,
HEO0OXOAMMBIX UIsl IPUOOPETEHUS ONbITA IEATEIbHOCTH, KOTOPask 3aHUMAET BAXKHOE
MECTO B MO3HAHUM XHMHH, a TakXKe Il OLEHKH C MO3UIUN HSKOJIOTHYECKON
0e30MacHOCTH XapaKkTepa BIUSHUA BEIIECTB U XUMUYECKUX MPOLECCOB HA OPraHu3M
YeJIoBeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE II03HABATENbHBIX HHTEPECOB, HMHTEIUIEKTYaldbHBIX M TBOPYECKUX
COoCOOHOCTEN 00yYaroumxcs: ClIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETaTh HOBBIE
3HAHMS IO XMMHH B COOTBETCTBUM C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH



COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH IS MOMCKAa M aHaiIM3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYIECKOTO COICPIKAHMS,

dbopMUpOBaHNE U Pa3BUTHE Y O0YUYaIOIIUXCS aCCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHHSI, HA0MIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUU U TPOBEIACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOeXIEHHOCTM B  T'YMaHHUCTHYECKOU
HAIPaBIEHHOCTH XUMHUH, €€ BaXHOW pOJM B PEHICHHH TJIO0ANBHBIX MPoOIeM
paIMOHATBHOTO TPUPOJIOTIOIB30BAHMS, TIOMIOJIHEHUSI YHEPTeTUYECKUX PECypCcoB U
COXpaHEHHUs MPHUPOJHOTO DPABHOBECHS, OCO3HAHHUA HEOOXOIMMOCTH OEpe’KHOTO
OTHOIIIGHUSI K TPHUPOAEC M CBOEMY 3JI0POBBIO, a TaKKe NPUOOPETEHHS OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUN I TPUHATHS TPaMOTHBIX pEHICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOmero oO0pa3oBaHUs TpeAMET «XUMUS»
0a30BOr0 ypOBHS BXOAHWT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAay4HBIE
IPEIMETHD.

OO611ee ynciao YyacoB, OTBEIEHHBIX JIJISl U3YUYEHUSI XMMHUH, HA 0a30BOM YPOBHE
cpeanero ooOiero oopa3zoBanus B 10 kiacce coctaiusier 34 yaca (1 4yac B HenEmio).



COAEPKXAHUE OBYUEHUSA
10 KVIACC
OPI'"AHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKOM XMMUH

[IpenqMeT opranuyeckor XUMHM: €€ BOZHUKHOBEHHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. TeOpUs CTPOEHUS OPraHUYECKHUX
coenuHenuii A. M. byTiepoBa, €€ 0CHOBHbIE MOJOXKEeHHS. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKux BemecTB. ['omomorus, wu3oMmepuss. XHMHYECKas CBI3b B
OpPraHUYECKUX COETMHEHUSAX — OJWHAPHBIE U KPATHBIC CBS3H.

[IpeacraBnenne o kiaccupuKauud opraHuyeckux BemiectB. HomeHkmarypa
OpraHUYEeCKUX COEJAMHEHW (CUCTeMaTHyecKas) M TpHUBUAIbHbIE Ha3BaHUS
BAKHEUILINX MPEACTABUTEIIEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3YYEHUs BEIIECTB M HX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3laMy OPraHMYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OPraHMYECKUX BEIECTB, HAONIOACHUE M ONUCAHUE
JEMOHCTPALMOHHBIX ONBITOB IO NPEBPALIEHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHM psA. MeraH W 3TaH —
NPOCTEUIIME TPEACTaBUTENIM aJKaHOB: (HU3MYECKHEe W XHMHYECKHE CBOICTBa
(peakuu 3aMelieHus] W TOpEHMs), HaxXOXACHUE B NPHUPOJAE, IMOJy4YEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTAaB U CTPOCHHUE, TOMOJOTHUUECKUN pAN. DTWIEH U MPONUIEH —
MPOCTEUIINE TPEACTaBUTENIM aJKEHOB: (HU3MYECKHEe W XHMHYECKHE CBOMICTBa
(peakuu  TUAPUPOBAHHUA, TANOTEHUPOBAHUA, TUIpaTallid, OKHUCIEHUS U
MOJINMEPU3AIINH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, Ba)KHEWIIUE
XUMHUYECKHE CBOICTBa (peakuus noiaumepusauuu). IlogydyeHne CUHTETHYECKOTO
KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. ALIETUIICH —
MPOCTEUIIMN TPENCTaBUTENIb aJKUHOB: COCTaB, CTpPOEHUE, (U3MYECKUE U
XUMHUYECKHUE CBOMCTBa (peakUuy THAPUPOBAHUS, T'AIOT€HUPOBAHUS, THApaTallUH,
rOpeHus), MNOJyUYEeHUE U TPUMEHEHUE.

Apenbl. beH3011: cocTaB, CTpoeHHE, (PU3MYECKUE U XUMHUUYECKHE CBOWMCTBA
(peakiuu rajJoreHUpOBAaHMS W HUTPOBAHUS), MOJYYEHUE W NpPUMEHEHHe. 1onyon:
cocmas,  cmpoeHue,  Quauueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue u npumenenue. TOKCUYHOCTh apEHOB.
I'eneTnyeckas CBS3b MEXKIY YTJIEBOJOPOJAMM, NPUHAIEKAIIMMU K Pa3IMYHBIM
KJIaccam.

IIpuponHble MCTOYHMKM yIUIEBOAOPOAOB. IIpupoaHblii ra3 W MOMYyTHBIE
HedTauble ra3pl. HedTh u €€ mpoucxoxaeHue. CrocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUHM, KaTaIUTUYECKHil), mnuponu3. I[IpoaykTbl
nepepaboTKu He(THU, UX NMPUMEHEHHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
YTOJb U NPOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHUs BEIIECTB M HX IPEBPALICHUN:
O3HAaKOMJIEHUE C 00pa3liaMu MIacTMacc, KaydyyKoB U pe3uHbl, KojuleKuuu «HepTp»
U «YTOJb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB M TaIOr€HONPOU3BOIAHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: TOJyYEHHE STUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuétnrblie 3amaun.




Boluucnenuss mno ypaBHEHUI0 XUMHYECKOM peakiuu (Macchl, 0O0BEMA,
KOJINYECTBA MCXOJAHOI'0 BEIIECTBA WM IIPOAYKTA PEAaKUMU II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kucsopoacoaep:kamnue oprannyecKkue coeJMHeHU s

IIpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHOI WM JTAaHON: CTPOECHMUE,
¢u3nueckue M XUMHUYECKHME CBOMCTBAa (peakuuu C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpEHUE), MNpUMEHEHHe. BoaopoaHbie CBI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroaToMHbl€ CIUPTHI. DTUIEHTIUKOIb U TJIMLEPUH: CTPOCHHUE, (PU3HUECKHUE
U XHMHYECKHE CBOHCTBa (B3aMMOJCHCTBHE CO INEJIOYHBIMH MeETallJIaMH,
KAueCTBEHHAs] peaklus Ha MHOTOAaTOMHbIE CHUPTHI). JlelicTBME Ha OpraHu3M
yesnoBeka. [IpumeHnenue riouueprHa U TUIICHTIIUKOJIA.

@DeHoJ: CTPOEHHE MOJIEKYJIbl, (U3HMYECKHE W XUMUYECKHE CBOICTBA.
Tokcuunocts (penona. [Ilpumenenue gpenona.

Anpaerunpl U kemoHvl. QopManbIerul, aueTanbAeru: CTpOoeHue, (PU3nIecKue
U XUMHUYECKHE CBOMCTBA (peaklUUH OKHUCIEHUS U BOCCTAHOBJIEHUS, KaUYE€CTBEHHbIE
peakiyn), NoJIy4eHHe U PUMEHEHHUE.

OaHOOCHOBHBIE MpeaebHbIe KAPOOHOBBIE KUCIOTHl. MypaBbiHas U YKCYCHas
KHCJIOTBI: CTPOEHHUE, (PU3HUECKHE U XMMHYECKUE CBOMCTBa (CBOMCTBA, OOIIUE IS
KJIacca KUCIIOT, peakuus 3Tepudukanun), noiryyeHue u npumenenue. CreapuHoBas
Y OJIEMHOBAs KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblila Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICUCTBHE.

CrnosxHble 3(pUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupel. I'maponus xupos. Ilpumenenue >xupoB. buonoruueckas poib

KHUPOB.
VYrneBonpl: cocTas, KiacCu(pUKaLys yrieBol10B (MOHO-, - U MOJIUCAXAPUIBI).
['moko3a — mOpoCTEUIIMH MOHOCAaxXapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,

(dbuznyecke U XMMHYECKUE CBOMCTBA (B3aumopeicTBue ¢ rugapokcugom meau(ll),
OKHCJIEHHE aMMHUaYHbIM pacTBOpoM okcujaa cepedpa(l), BocctanoBieHue, OpokeHue
IJIIOKO3bl), HaxOoXJACHUWE B TMpUPOJE, MPUMEHEHHE, OuoJIoruyeckas poJib.
®dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoaHble noauMmepbl. CTpoeHHe Kpaxmana u
uemnono3bl. du3nueckue M XMMUYECKHME CBOMCTBA Kpaxmana (THAPOIH3,
KAueCTBEHHAs pEaKIIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M MX IPEBpaAIICHUN:
MPOBE/ICHHE, HAONIOACHUE M OINUCAHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4ECTBEHHBIC PEAKIIUU OJIHOATOMHBIX CIHUPTOB (OKHUCJICHUE STaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBHE TIJIMIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCICHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapokcumom wmenu(ll), B3zammomeicTBUE Kpaxmana C HOJAOM),
MPOBEICHNE NMPAKTHUECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuétnrblie 3amaun.

Boluucnenuss mno ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 0OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKUMU IO HM3BECTHBIM MAacce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIH MPOIYKTOB PEAKITUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTHI KaKk aM(OTEepHbIe OpraHUYEeCKUe coeNuHeHusl. Du3ndyeckue u
XUMHUYECKUE CBOWCTBA AMHUHOKHMCIOT (Ha MpuMepe TINMLMHA). buonorunueckoe
3HaAYeHUE aMUHOKHUCIOT. [lenTusl.

benkun kak mnpupoAHBIE BBICOKOMOJICKYJISIpPHBIE coenuHeHus. llepBuunas,
BTOpUYHAsl U TPETUYHAsl CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OECJIKOB:
TUIPOJIN3, IEHATypallMsl, KAUECTBEHHBIE PEAKIIMKU Ha OEJIKU.



OKCIIEpUMEHTAIbHBIE METOJBl M3Y4YEHUs BEIIECTB M HX IPEBPALICHUN:
HaOJIOZICHUE U ONMKMCAHWE JEMOHCTPALMOHHBIX OMBITOB: JA€HATypauus OEJKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKIIMK OEIKOB.

BricokoMoJieKyJIsIpHbIE COeIUHEHUS

OCHOBHBIE TOHATHA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPHU3ALNHU, CPEOHSAS MOJIEKYJspHAs
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEOUHEHHM —
MTOJIMMEPU3ALUS U TTOJTUKOHICHCALIMS.

OKCIIEpUMEHTAIBHBIE METOJBl M3YYEHUs BEIIECTB M HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJIHBIX MU MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBS3H.

Peanuzanusa MeXnpeaQMETHBIX CBs3€M NPU U3YYEHUU OPraHUYECKOM XUMHUU B
10 kmacce OCYILIECTBISETCS YEpe3 HCIOJIb30BAaHUE Kak OOLIUX €CTEeCTBEHHO-
HAay4YHBIX IOHATHH, TaK W TMOHITUH, SBIIIOIIUXCS CHUCTEMHBIMU ISl OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAyUYHbIE MOHATHS: SBJICHHE, HAy4YHbId (haKT, THUIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CUHTE3, KiaccUUKalUs, MEPUOJAUYHOCTh, HAOIIOJEHUE,
U3MEPEHNE, DKCIIEPUMEHT, MOJEITUPOBAHUE.

®usuka: MaTepus, DOHEpPrus, Macca, arToM, DJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUl ypOBEHb, BEUIECTBO, TE€I0, OOBEM, arperaTtHoe COCTOSHUE
BEILECTBA, (PU3NUECKUE BETUUNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHbIE MOPOIbI, MOJE3HbIE HCKOMAEMbIe, TOILIMBO,
peCypCHI.

TexHoyOrusA: TNHINEBBIE MPOAYKTHI, OCHOBBI PAILMOHAIBHOTO IWTAHWI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MpenapaTbl, MaTEpUAIIBl U3
HCKYCCTBEHHBIX U CHUHTETHYECKHUX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyYarolmuMucs MpOrpaMM CpeAaHero oomero o60pa3oBaHus (JIMUHOCTHBIM,
METalpeMETHbIM M MpeaMeTHbIM). HayuHo-meToguyeckoil OCHOBOM ISt
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrpaMM CpPEIHEro OOLIEro
00pa30BaHuUsl SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTcTBMM C CHCTEMHO-IEATEIbHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS MpeaMera «XUMHUS» Ha YpPOBHE CpPEIHEro
o0111ero 00pa3oBaHUs BbIJICJIEHBI CIEAYIONIUE COCTABIISIONIHUE:

OCO3HAHHE OOYYAIOIIMMUCA POCCUMCKONW TPaKTaHCKOM HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICICHUIO;

HaJIM4KMe MOTUBALIMH K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAMLIMI 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaloIIMUXCS PYKOBOJCTBOBAaThHCA B CBOEH
JESTENbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, TPUCYIIMMH LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS SKOJOTUYECKOW KYJIBTYpPbl M CHOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS NpeaMeTa «XHUMHUsSD» JTOCTHTalTCs B
€ANHCTBE Y4YEOHOM M BOCIUTATEIbHOM JESATENBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U
UJealaMl POCCUICKOrO TPaKJAaHCKOrO OOIIeCTBa, MPUHATHIMU B OOLIECTBE
HOPMAaMH U MPaBUJIAMU MOBEJIEHHUs, CIIOCOOCTBYIOIIMMH MTPOLIECCAM CaMOMO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIINXCS.

JInyHOCTHBIE  pe3ynbTaTbl OCBOEHUS MpeaMera «XHUMHsS»  OTpPaXaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIBHON W MPAKTHUYECKOW JIE€ATEIbHOCTH
OOy4YaronMxcs Mo peajn3aluu MPUHATHIX B OOLIECTBE IIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYalOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB M 00SI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M TMpaBWiaX MEXINYHOCTHBIX
OTHOUIEHUH B KOJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW ESITEIbHOCTHU MPU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH yYE€OHBIX M MMO3HABATENIbHBIX 3a/1a4, BHIMTOJTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAThb M TPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAacCJEIUIo
OTE€YE€CTBCHHON XUMUM;

YBaXEHUsI K TMPOIECCY TBOPUYECTBA B OO0JACTH TEOPUU MU TPAKTUYECKOTO
NPUMEHEHUs XWMHH, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAONIOJCHUM, KpPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIIN3E
MH(}OpMAIUU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOW OTE€UECTBEHHOU XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHbIE C XUMUYECKUMU SIBIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE TOBEJACHHE U IMOCTYNKH CBOUX TOBAPHILEH C
MO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCJEICTBHM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUsl LIEHHOCTEH 3J0poBOoro M 0Oe3omacHOro oOpasza KH3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIoIcHUsT TpaBwi 0Oe30MacHOTO OOpallleHus C BellecTBaMU B OBITY,
[IOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHUMAaHUsl [EHHOCTU MpPaBWI HHAMBUAYAJBHOTO U  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCJIEJACTBUA WU HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMSL:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B y4eOHO-HMCCIIEJOBATEIbCKOMN
JESTENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPUECKOW M JPYrUX  BHJAX
NeSTENbHOCTH;

YCTaHOBKH Ha aKTMBHOE YYacTHE B PEILICHUU MPAKTUYECKUX 33]1a4 COLUATIbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3iuyHOro poaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHMS NPEIMETHBIX 3HAHUHM M0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyAa U pe3yjbTaTaM TPYyAOBOU NeATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUAYAJIBHOH  TpPAaEKTOPUHU
oOpazoBaHus, Oynaymied npodeccuu W peanu3aluid COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHUHU, UHTEPECOB U
noTpeOHOCTeH 001IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH II€JI€CO00pa3HOr0 OTHOILIEHUS K MPUPOJE, KAK HCTOYHHKY
CYyILIECTBOBAHMS KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJI00aJbHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM, BIHUSHUS
HKOHOMHUYECKHUX MPOLECCOB Ha COCTOSIHUE MTPUPOJHON U COLMATBHOU Cpebl;

OCO3HaHUS HEOOXOIUMOCTHU UCIIOJIb30BAHUS JOCTHXKEHUM XUMUHU JIJIS1 PEILICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BAHMS;

AKTUBHOTO  HENPUATUS JCHUCTBUM, MNPUHOCAIIUX BpPEH  OKPYkKaroleu
MPUPOJHOM Cpene, YMEHHsI MPOTHO3UPOBATh HEOIAronpHUsTHBIE HKOJIOTHYECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U TPEIOTBpaIlaTh UX;

HaJIM4YMs Pa3BUTOrO 3KOJIOTMYECKOTO MBILUICHUS, YKOJIOTMYECKOW KYJbTYpBHI,
OIbITa JEeATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJACTBOBATbCSI MMM B I103HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM
MpPaKTUKe, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOSTH  HJIEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKHU;

MOHUMaHUsl CHeUUPUKA XUMUM KaK HayKd, OCO3HaHUA €€ pold B
(GOpMHPOBAHUU PAIMOHAIBHOIO HAYyYHOIO MBIIIEHUS, CO3AaHUU LIEJIOCTHOTO
MPEACTABICHUS] 00 OKPY’KalOIIEeM MHUpE Kak O €AMHCTBE IPHUPOAbI U YEJIOBEKa, B



MO3HAHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUH MpoOJeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHOW LIMBHIIA3AIUU:
B €€ TYMaHHUCTUYECKON HANpaBIEHHOCTH W BAXKHOM POJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaIbHON KYJIbTYpPbl, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOW, MUILNEBOM M  OKOJIOTHYECKOU
0e30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, 00ECIIEUEHUH YCIOBHM YCHEIIHOrO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KMU3HHU KaXA0ro YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, HCMOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIy4aeMble 3HAHMS JUIsl aHalu3a U OOBSICHEHUS SIBJICHUU OKpY)KArOUIEro MUpa U
MPOUCXOMASIINUX B HEM MU3MEHEHUN, YMEHUS JellaTb 0OOCHOBAHHbBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHBIX ()AKTOB U UMEIOUINXCS JAHHBIX C LEJbIO MOJYyUYEeHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO HCHOJb30BATh XUMUYECKHWE 3HAHUA I
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpECa K O3HAHUIO U UCCIIEI0BATEIIbCKON IEATEIbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTM K  HEOPEpbIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHMI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B paziuMyHbIX cepax mpodeccruoHambHON
NEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS Y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYNMBIE TUTSt dbopmupoBaHUS MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE TMOHSATHS, OTPAXKAIOIIUE
[[EJIOCTHOCTh HAYyYHOM KapTHHBI MHUpa H CHeUUuPUKYy METOJO0B TO3HAHUS,
HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbIM (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcClieJoBaHuE, HAOIIO/IeHNEe, U3MEPEHUE, YIKCIIEPUMEHT U JAPYTHE);

yHUBEpCalbHble y4eOHbIEe ACHCTBUS (MMO3HABATENbHBIE, KOMMYHHKATHBHBIEC,
peryJsTUBHBIE), obecnieunBatonue GopMupoBaHre QYHKIIMOHATBLHON TPaMOTHOCTH
Y COIMAJIbHOW KOMITETEHIIUU 00YYaroIuXCs;

CIIOCOOHOCTH 00YYArONTUXCSI UCIIOJIB30BATh OCBOSCHHBIE MEXAUCITUIUIMHAPHEIE,
MHPOBO33pEHYECKUE 3HAHUSI W  yHHBEPCAJIbHbIE ydeOHbIE  JICUCTBUS B
[I03HABATEIbHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpenMeTHble  Pe3yabTaThl OTPAXAlOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMU  TO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHUe AeHCTBHS:

CaMOCTOATENHEHO (OPMYITUPOBATH U aKTYaM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeneNaATh LeNu AEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C TOCTABICHHBIMU LEJISIMU;

WCIIOJB30BaTh IPU OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISATh XapAKTEPHbIE MPU3HAKU TMOHSITUM M YCTAaHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS VISl OOBSICHEHUSI OTJEIbHBIX (PAKTOB U
SIBJICHUN;



BBIOMPATh OCHOBAaHHUA M KPUTEpUM JJs KIacCU(PUKALUMU BEIIECTB U
XUMHUYECKUX PEaKIUK;

YCTaHABJIMBAaTh TMPUYMHHO-CIEACTBEHHBIE CBS3M  MEXKAY H3yYaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE PpACCYX ACHUS (MHAYKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BBIBOJIbI M 3aKJIFOUCHNUS;

MPUMEHATh B MPOLECCE MO3HAHUSA, UCIOJIb3YEMbIE B XUMHH CHUMBOJIHYECKHUE
(3HaKOBbBIE) MOJIENIU, TPEOOPA30BbIBATH MOJIENbHBIEC MPEACTABICHUS — XUMHUYECKUI
3HAK (CMMBOJI) 3JIEMEHTA, XUMUYecKas (hopmyJsia, ypaBHEHHE XUMUYECKON peaKIuu
— IpU pELIEHUH Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJIEJIbHBIE MPEJCTABICHUS ISl BBISBICHUS XapaKTEPHBIX NMPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIE0BATEILCKUE 1eHCTBUA:

BJIQJIETh OCHOBAaMH METOJIOB HAYYHOI'O TMO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnil;

(bopMyIUpOBaTh 1€ U 33Ja4M HCCIIEIOBAHUSA, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOATENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAadyeCTBE HMHCTPYMEHTA
MO3HAHUA W OCHOBBI JJIi (POPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABbIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YUYEHUUYECKUX SKCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HAONIOAATh 3a XOJ0M
Mpolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3yJbTar, (opMyIHpOBaThH
000011I€HNS] U BBIBOJIbI OTHOCHTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJAEIIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIEOBATEIbCKOM W MPOEKTHOMN
JESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOUCKY
METO/IOB PEILIECHUS MPAKTUYECKUX 3aJad, HPUMEHEHHUIO Ppa3JIMYHbIX METOJI0B
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCA B  PA3NMYHBIX HCTOYHMKAX HMHPoOpMauuu (HAy4dHO-
NOMyJIsipHAasl JIMTepaTypa XHUMHYECKOTO COJEPKaHMs, CIpPaBOYHbIE MOCOOUS,
pecypcsl MIHTepHETa), aHAIM3UPOBATh WHPOPMALMIO PasiN4HBIX BHUIOB U (bopM
MPEICTABICHUS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(bopMyIUpOBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOJBl MPU TOUCKE U
orOope wuH(poOpMaIMU, HEOOXOAMMOW JUIsi  BBINOJHEHHS  y4E€OHBIX — 3aJay
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HKCHONb30BaHUA HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BBIOMpaTh  ONTUMaJbHYIO  (OpMY  TIpEACTaBIICHUS
uHpopmanuu (cxeMbl, rpaduKy, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

MCITIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTe C XUMUYECKOMN
uH(popManuen: NPUMEHATh MEXIpeIMeTHble ((pu3nyeckue M MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHMYECKUE CpEICTBA
HaIJISIHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSIMMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOH TE€Mbl B XOJI€ AHAJIOra W/WIU
JIUCKYCCHUH, BBICKa3bIBaTh UAECH, (POPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEJIOAKEHHOM 3a7a4uH;

BBICTYNAaTh C MpE3EHTAlMel pe3yJbTaTOB IO3HABATEIBHON JESITEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUYECKOW pabdOThl MO HMCCIEAOBAHHUIO CBOMCTB



M3Y4YaeMbIX BEIECTB, peaH3alui y4eOHOTO MPOEKTa U (POPMYIUPOBATH BHIBOJBI 110
pe3yabpTaTaM IPOBEAEHHBIX HUCCIEIOBAHUMN IYTEM COIJIACOBAHUS IO3UIMKA B XOJIE
o0CyKIeHUsI 1 OOMEHa MHEHUSIMU.

OBJaieHNe YHHBEPCATbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

CaMOCTOSTEIBHO IUIAHUPOBATH M OCYLIECTBIIATH CBOK IIO3HABATEJIBHYIO
NEATENIbHOCTh, OIpeneisis €€ Lenu W 3a4adyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEIaraéMblii  aJIrOpUTM  JEHUCTBUWA  MPHU
BBIIIOJIHEHUH Y4Y€OHBIX M MCCIEIOBAaTENbCKUX 3a/Jad, BbIOMpaTh HaumboJee
3¢ (}exTUBHBI Ccrnoco0 WX peleHHus C YYETOM MOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIIITE CAMOKOHTPOJIb CBOEU IEATEIBHOCTH HA OCHOBE CaMOAHAIN3A U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHble  pe3yJibTaTbl OCBOEHHS Kypca «OpraHudeckass XUMHS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O  XUMHYECKOW  COCTaBIISIONICH
€CTECTBECHHO-HAYYHON KapTUHBI MUPA, POJIA XUMUH B NTO3HAHUU SIBJIECHUN MTPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIHMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUs] MPAKTUYECKUX 3a7a4 U HKOJOTHUECKU
000CHOBaHHOIO OTHOIIEHUS K CBOEMY 3JJ0POBbIO U MPUPOJIHOM CPELIE;

BIIAJICHUE  CHCTEMOW  XWMHUYECKUX  3HAHUWA,  KOTOpas  BKJIIOYACT:
OCHOBOTOJIAraloIINE MOHATUS (XUMUYECKHUM JIEMEHT, aTOM, JIEKTPOHHAsi 000I0UKa
aTOMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHMHUYECKasl CBS3b,
CTpyKTypHast (opmyisa (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJISIpPHAs Macca,
MOJISIDHBIN  00BEM, YIIEpOJNHBIA CKeJeT, (YHKIUMOHATbHAs TpyNma, pagukall,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsAJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOI U
a30TCOAEpKAIIME COCIAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE COEJAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUsI CTPOCHUS
oprannueckux BemiectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMN SI3bIK XHMHUH, MHUPOBO33PEHUYECKUE 3HAHMS,
JeKAIKME B OCHOBE NOHUMAHUA NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHX
SABJICHUHN, (PAKTOIOTHUUECKUE CBEACHUS O CBOWMCTBAaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCMOJb30BAHUM BAXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JIEITEIbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUN BBISIBISATH XapaKTEPHbIC MNPU3HAKU TOHATHIM,
YCTAHABIIMBATh MX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS IPHU
ONMCAHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCUHECHU;

c(hOpMUPOBAHHOCTh YMEHUN HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaLIEHHOMN)
dbopMysl  OpraHMYECKHMX BEHIECTB M  YpPaBHEHUH XUMHUYECKUX  PEAKIUU,
W3rOTAaBIMBATh MOJEIM MOJIEKYJ OPraHWYECKHX BEIIECTB I WJUIIOCTPALUHA UX
XUMHYECKOTO Y MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABJIMBATh MPUHAMIICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB II0 KX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COEeIWHEHHH (yIrieBOAOpPOAbl, KHUCIOPOA M  a30TCOAEpPIKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIMHEHUs), JaBaTh WM Ha3BaHUS IO
cucremarnueckod Homenkiarype (IUPAC), a Ttaxke NpUBOAUTH TpPUBUATLHBIC
Ha3BaHMS OTJEIbHBIX OPraHUYECKUX BEMHIECTB (ITUIICH, NPOMWICH, AalleTUJICH,



ATUJICHTJIMKOMb, TJMIEPHUH, (eHol, (opManbaeruj, aneTaiblIerdjl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIIIOKO03a,
dbpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMpPENEesATh BHUAbI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. byTtnepoBa ajis 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NUECKHE
M XUMHYECKHE CBOMCTBA THUIUYHBIX TMPEACTABUTENICH pPA3IUYHBIX KJIACCOB
OpraHUYeCKUX BEHIeCTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTuiIeH, OyTaaueH-1,3,
MeTwi0yTaaueH- 1,3, 6eH30J1, METaHOJI, TaHOJ, dTWICHTJIUKOJIb, TJULEPUH, (PEeHOII,
aleTanbAeTu], MypaBbuHasi U YKCYCHasl KMCIIOTHI, TJIIOKO3a, Kpaxmal, LeJIi003a,
aMUHOYKCYCHasl KHCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIYy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUUYECKHUX PEaKIUil C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POpPMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MUCTOUYHUKU YTIEBOJOPOTHOIO
ChIpbs (HEPTh, MPUPOIHBIN ra3, yrojib), CIOCOOBl UX MEepepabOTKH U MPAKTUUECKOE
MIPUMEHEHHUE TTPOIYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TMPOBOAUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA HMCXOAHOIO BEUIECTBA WJIM MPOAYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOU 3HaHUI 00 OCHOBHBIX METOAaX
HAy4YHOTO TIO3HAHUS, HUCMOJB3yeMbIX B XUMHUU TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBICHUM (HAOII0ICHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICTIMPOBAHHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBWiia MOJIb30BAHUS XUMUYECKOU
MOCyZI0Ol U Ja0OpaToOpHbIM O00OpYyJOBaHUEM, a TakKe MpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1a0OpPaATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUM TUJIAHUPOBATH U  BBIMOJHITH XUMHUYECKUM
AKCTIEPUMEHT (MPEBpaIllCHHs] OPTaHUUYECKUX BEIIECTB MPU HArpEBaHUH, MOJYyUYEHUE
ATUJICHA U U3YyYCHHUE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIIUU OPTaHUUYECKUX BEIIECTB,
JieHaTypaius 0eJIKOB MPU HArpEeBaHUU, IBETHBIC PEaKIMK OEJIKOB) B COOTBETCTBUU C
MpaBWJIaMM TEXHUKA O€30MacHOCTHM MpH  OOpalleHuu C BellecTBaMU U
7a00paTOpHBIM  OOOPYJIOBAaHUEM, MPEACTABIATH  PE3yibTaThl  XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOUIUX pEAKIUNA U
(hopMyIHpOBaThH BEIBOJBI HA OCHOBE THX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIMU3UPOBATH XUMHUYECKYIO
uH(OpMaIUIO, TMOIYy4YaeMyl W3 pa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, aTEepHET U IpYyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOaTh  MpaBWwiIa  AKOJOTHYECKU
1[€JeCO00pa3HOro TMOBeIeHUs B OBITY W TPYAOBOM JESITENIBHOCTH B LEIAX
COXpaHEHUsl CBOEro 3J0POBbS M OKPY’KAIOIIEW MNPUPOIHON Cpelbl, OCO3HABATh
OMacCHOCTh BO3JCHCTBUSI Ha >KUBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHMUMas cMmbici Tokazatens [IJIK, mosicHATh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEJOTBpAIlEHUS WX BPEIHOTO BO3JEHUCTBUS Ha OPraHU3M
YeJI0BEKa;



JUIs O0Y4YaroluXcsi C OrPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMUYECKHX SIBIIEHUM;

JUISL  CJIENBbIX W CHA0OBUAAIIMX OOyYalolUXCsA: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHui JI. bpaiins s 3anmucu XMMHUYECKHX

dhopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yectBo 4yacos
Ne DJIeKTpOHHbIe (LM (ppPOBbIE)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMbl Kourpoasunl | IIpakrnuec
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
e padoThbl KHe padoThbl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM
IIpenmeT oprannueckoi XuMun. Teopus CTpOCHHS
1.1 pe p . p P 3 bu6mmoreka LIOK https://myschool.edu.ru/
opranndeckunx coenqunenui A. M. bytineposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yriieBOAOPOABI — aJIKAHbI 2 bubmuoreka LIOK https://myschool.edu.ru/
HenpenenbHble yrieBoJOPOIbI: aKEHBI, aTKaIueHbI
2.2 pedl Y AOPOA ’ A ’ 6 1 bubmuoteka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTH4eCKHE YIiIeBOI0POIbI 2 bu6nuoreka L{OK https://myschool.edu.ru/
[IpupoiHbIE UCTOYHUKH YTJIEBOJAOPOJIOB U UX
2.4 PHpOA Y HOPOA 3 1 bu6mmoreka IIOK https://myschool.edu.ru/
nepepaboTka
Hroro no pasaeny 13
Pa3nes 3. Kuciopoacoaepskaiue opranHu4eckue coeJHHeHHUs
3.1 Cnuptsl. @enon bub6nuoreka LIOK https://myschool.edu.ru/
3.2 Anpneruapl. KapooHoBbie KHCIOThI. ClioHBIC (DUPBI 7 1 bu6nuoreka L{OK https://myschool.edu.ru/
33 YrieBoibl 1 bubmuoteka I{OK https://myschool.edu.ru/
Hroro no pasneny 13
Pasnen 4. AzoTcoaepxkaiine opraHudeckue coeMHeHUus
4.1 AmuHb. AMUHOKHUCIIOTEL benku 3 bu6nmoreka L{OK https://myschool.edu.ru/
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKY IS PHBIE COCIUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bu6nuoreka LIOK https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N Konnuyects 3
° JIEKTPOHHBIE U (poBbIE
Tema ypoka 0 4acoB P ¢p
n/n Mara o0pa3oBaTe/bHbIE Pecypchl
Bcero
1 [Ipenmer oprann4eckoil XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE 1 bubnnoreka L{OK https://myschool.edu.ru/
Teopus cTpoeHus opraHnyeckux coegunennii A. M. bytneposa, eé
2 p p P yHIep 1 bu6mmoreka LIOK https://myschool.edu.ru/
OCHOBHBIE IT0JIOKEHHUS
[IpencraBnenue o knaccuukanuu opranndeckux semects. Homenknarypa
3 P ¢ P P 1 bubmuoreka [{OK https://myschool.edu.ru/
(cucTemaruyeckasl) ¥ TPUBHAIbHbBIE HA3BaHUSI OPraHMUECKUX BEIIECTB
4 AJIKaHBI: COCTaB Y CTPOCHUE, TOMOJIOTHYECKUM PsiT 1 bubnnoreka [{OK https://myschool.edu.ru/
5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN AJIKAHOB 1 bubnnoreka [{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnnoreka [{OK https://myschool.edu.ru/
7 OTUJIEH U MPOMUJIEH — MPOCTEHIINE MPEICTABUTENN ATKEHOB 1 bubnnoreka L{OK https://myschool.edu.ru/
8 [IpaxTuyeckas padora Ne 1. «Ilosyuenue sTuiIeHa U U3yYSHHE €TI0 CBOMCTBY» 1 bu6mmoreka LIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u merunoyrtaauen-1,3. Ilonyuenue
9 Y Y Y 1 bu6nmoreka [IOK https://myschool.edu.ru/
CHUHTETHYECKOTO KayuyKa ¥ pEe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTMUYECKHM Psi.
10 L. P P 1 bu6mmoreka IIOK https://myschool.edu.ru/
AleTuieH — NpoCTeHIINNA MpeICTaBUTENb aJIKUHOB
11 Bolunciienus o ypaBHEHNIO XUMHUYECKON pPEaKIMU 1 bubnnoreka [{OK https://myschool.edu.ru/
12 ApeHbl: 6eH3011 ¥ TOTyoJl. TOKCHYHOCTh apeHOB 1 bubnnoreka [{OK https://myschool.edu.ru/
I'enernueckas cBSA3b yIriIeBOAOPOOB, MPUHAIEKAINX K Pa3IMUHbBIM
13 Y p > 1P P 1 butimoreka LIOK https://myschool.edu.ru/
KJ1accam
[IpupoaHbIe HICTOYHUKH YIJIEBOAOPOIOB: MPUPOJHBIN I'a3 U IONYTHHIE
14 PHp 4 P . pup Y 1 bu6mmoreka LIOK https://myschool.edu.ru/
HeTsHbIE ra3bl, HePTh U MPOIYKTHI €€ mepepadoTKu
[IpupoaHbie HCTOYHUKH YTIIEBOAOPOIOB: MPUPOTHBIN T'a3 U MOMYTHHIE
15 pup Y P pup Y 1 bubmuoreka [{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ epepadoTKu
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16 KonTtponpHas pabota no pazzueny «YTiaeBoJopOIb» 1 bu6nuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BomopoaHas cBs3b 1 bu6mmoreka IIOK https://myschool.edu.ru/

18 MHOroaToMHBbIE CIIUPTHL: TUICHITIUKOIb U TTIULIEPUH 1 bu6mmoreka LIOK https://myschool.edu.ru/
®DeHOo: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBONCTBA,

19 P yawl, & 1 bu6nmoreka LIOK https://myschool.edu.ru/
MpUMEHEHUE

20 Anpaeruapl: GopMaNbACTU U alleTATbACTH. AIICTOH 1 bu6mmoreka LIOK https://myschool.edu.ru/
OaHOOCHOBHEBIE MpeieNibHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U

21 p P P 1 bubmuoreka I{OK https:/myschool.edu.ru/
YKCyCHas

22 [Ipaktuueckas padora Ne 2. «CBoOHCTBa pacTBOpa YKCYCHON KUCIOTBD» 1 bubnnoreka L{OK https://myschool.edu.ru/
CreapuHOBas ¥ OJICMHOBAST KUCIIOTHI, KaK MIPEACTABUTEIIHN BBICIITUX

23 P P 1 bu6mmoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MBpl1a KaKk cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIeHiCTBHE 1 bubnnoreka [{OK https://myschool.edu.ru/
CrnosxHble 3(hUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponu3

25 Pup P A P P 1 bubmuoteka [{OK https://myschool.edu.ru/
CIIOXKHBIX 3(pUpoB

26 Kupsl: ruponan3, npuMeHeHue, OMoIorudecKas posib KUPOB 1 bubnnoreka [{OK https://myschool.edu.ru/
YrneBoapl: cocTas, kinaccuukanus. Baxuenime npeicTaBuTeNn: riIoKo3a,

27 ¢ P 1 bu6mmoreka LIOK https://myschool.edu.ru/
dbpykTo3a, caxaposa

28 Kpaxman u nemntono3a kak IpupogHbIE OTUMEDPDI 1 bu6numoreka LIOK https://myschool.edu.ru/
KonTponsHas pabora no pazaeny «Kuciopoaconepxkaiue opraHndeckue

29 P P PasnENy oA prarte op 1 bu6mmoreka LIOK https://myschool.edu.ru/
COEJIMHEHUS

30 AMUHBI: METHJIAMUH U aHWJIHNH 1 bu6mmoreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHUS, UX

31 Porep P A 1 bubmoreka [{OK https://myschool.edu.ru/
Ouosorudeckoe 3Hadenue. [lentumbt

32 benku kak mpupoHbIE BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS 1 bubnnoreka [{OK https://myschool.edu.ru/

33 OCHOBHbIE TOHATHUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI 1 bubnuoteka LJOK https:/myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSTUHEHHIA.

34 A YIp A 1 bubmuoreka [{OK https://myschool.edu.ru/
[InmacTMaccel, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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