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MNOSICHUTEJBbHAS 3AIIUCKA

IIporpamMma [0 XMMHH Ha yPOBHE CPEIHETO obmero obpasosanus pa3paboTaHa
Ha ocHoBe (@eJepanbHOrO 3aKOHa OT 70.12.2012 Ne 273-®3 «O6 obpa3oBaHHMU B
Poccuiickoii Depepanuu», TpeOOBaHHH K pe3ylbTaTaM ocBoeHHs1 (eaepanbHOA
o6pa3zoBarepHON MPOrpaMMbl  CPEIHEr0 obmero obpazosarus (POII COO0),
npefcTaBleHHbIX B DenepanbHOM rocyapCTBEHHOM 06pa30BaTeNbHOM CTaHIApTe
COO, c yuérom Konuenuuu NpenofaBaHus yuebHOro mnpeamera «XUMHUs» B
00pa30BaTeNbHBIX OpPraHu3aluax Poccuiickoit denepaliny, pealnu3yomux OCHOBHAIC
oOpas3oBaTeNnbHble MPOrpaMMbl, W OCHOBHBIX nonoxenut «CTpaTerid pa3BUTHA
socrnuTaHus B Poccuiickoit Denepaliid Ha MEpHOA 1O 2025 roma» (PacmopspkeHHE
[IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOAOB K pa3paboTke MPOrpaMMEl MO XUMHUH, K OIpeAeiIEHUIO
oOIeli cTpaTeruy OOy4eHHUs, BOCIHTAHUS W Pa3BUTHA o6y4aronmxcs CpeACTBaMH
yyeGHOro mpeaMera «XUMHSD) A 10 xi1acca Ha 0a30BOM YpPOBHE COCTaBUIIHA
KOHIIENITYalIbHBIE TOOKEHUS ®rOC COO o B3aMMOOGYCIOBIEHHOCTH IeTeH,
COZIEpyKaHuUsl, Ppe3ylbTaToB o6ydenuss u TpeboBaHWA K YPOBHIO [IOATOTOBKH
BBIMTYCKHUKOB.

XHUMHUUECKOe obpa3oBaHKe, [oJIy4aeMoe BBIITYCKHUKaMHU
0611e06pa3oBaTelbHOM  OpraHu3almy, —ABIACTCA HEOTHEMJIEMOM  YacThlO HX
o6pazoBanHocTd. OHO  CILyXHT 3aBepLIAOIMM  JTalloM — peandsalui  Ha
COOTBETCTByIOIIEM eMy 0a30BOM YpPOBHE KITFOUEBBIX 1€HHOCTEH, TMPHUCYIIHX
[IEJIOCTHOM cUcTeME XMMHYECKOTO 06pa3oBaHus. ITH LIEHHOCTH KacaioTCs IMO3HAHUSA
3aKOHOB TIPUPOBL, (HOPMUPOBAHHA MUpOBO33peHHs U 00LIel KyJIbTypsl 1€l0BCKd, a
TaKsKe SKONOrHUecKH 000CHOBaHHOIO OTHOLICHHA K CBOEMY 3I0pOBBIO M TIPHPOHOH
cpene. PeanusyeTcs XUMHUYECKOC o6pa3oBaHue O0Y4aIOLIMXCS HA YPOBHE CpEeHETO
obiiero obpasoBaHus CpEICTBaMH yueGHOro mpeamera «XuMus», COIepXKaHue U
[IOCTPOEHHE KOTOPOTOo ONMPENCIEHBI B fporpaMMe 10 XUMHUH C yuéToM Creru(pHKH
HayKM XHAMHH, €€ 3HAa4YeHUA B MO3HAHWM TPUPOJBI U B MaTepuaNbHON JKU3HH
obmiecTBa, a TaKke C Y4ETOM obmux Lejleid ¥ TMPUHIHUIIOB, XapaKTepU3yIOIIMX
COBpEMEHHOE COCTOSHHE CHCTEMBI cpenHero obuiero obpa3zoBaHus B Poccuiickon
denepalyu.

Xumusi KaK 37TeMeHT CHCTeMBbl €CTECTBEHHBIX HayK urpaet ocobyro poik B
COBpEMEHHOM LIUBUIIM3ALMH, B CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJIbTYPBI. Ona
BHOCWT CBOM BKIan B (OPMHPOBAHME pAILMOHATIHOTO HAYYHOTO MBIIIIJICHUS, B
cO3JaHue LEeJOCTHOro IMpelCTaBIeHIs 06 OKpyJKarolleM MHpe Kak O e IMHCTBE
IpUpPOMBI M YeJIOBeKa, KOTOPOS hopMupyeTCs B XMMHM Ha OCHOBE TIOHMMaHH
BEILIECTBEHHOTO COCTaBa OKpYXKalolIeTo MEpa, OCO3HAHHMs B3aUMOCBASH MEXILY
CTpOEeHNEM BELIeCTB, UX CBOMCTBaMM YU BO3MOKHBIMH 06acTAMHA TPUMEHEHMS.



TecHO B3aMMOIEHCTBYS ¢ APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHiA CTalla
HEOTHEMJIEMOM YacThIO MHPOBOM KYJBTYPbl, HEOOXOIUMBIM YCTIOBHEM YCICIIHOTO
Tpy#da ¥ JKW3HHM Kaxjoro wiexa obmecrBa. CoBpeMeHHas XHMUA Kak Hayka
co3uaaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTHH HalpaBl€Ha Ha pelIeHHe
rnoGaNpHBIX MNpOOJeM YCTOWYMBOTO pa3sBUTHA YETOBEHECTBA  — CHIPBEBOH,
SHEPreTHYECKOM, MALIEBOH, IKOTOTMYECKON 6€30MaCHOCTH U OXpaHBI 3/10pOBEA.

B COOTBETCTBHM C OOMMMM LETSIMH M TPUHLHANAMH CPEJHEro oOGIIero
06pa3oBaHMs CoOlepKaHue npeaMera «XHMHAY (10 xmacc, 6a30BBIM YPOBEHB
W3y4eHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOATOTOBKY
oGyqaromuxcs, HeOOXOAMMYIO UM ISl BEIPAOOTKM MMUPOBO33PEHHUECKUX OPHEHTHPOB,
YCIEITHOTO BKIIFOYEHUs! B JKU3Hb COLIMYMA, NPOJOIKEHUS o6pa3oBaHUs B PasIHYHBIX
0671aCTAX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

COCTaBNSIOMMMA TpeaMeTa «XuMmus» — sBistorcs  6asoBble  Kypeel  —
«Opranuyeckass xumus» u «OOmas ¥ HeopraHudeckas XUMHsD, OCHOBHBIM
KOMITOHEHTOM COJIEpIKAHMs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOW HayKu: CHCTEMA
3HAHWM [0 HEOPTaHWYEeCKOH XMMHH (C BKIIOYECHHEM 3HaHMN M3 OOILeH XWMMH) U
opranuyeckoid xumud. DOpPMHUPOBAHHE JaHHOW CHCTEMbl 3HAHHUM TIpH HM3Y4ECHUH
nmpeiMeTa 06ecIeunBaeT BO3MOXKHOCTh PACCMOTPEHHA BCEIO MHOrooOpa3us BEIIECTB
Ha OCHOBE OBIIMX MOHATHMH, 3aKOHOB H TEOPUH XHUMHH.

CTpyKTypa COIEp)KaHHUsi KypCOB — «Opranmyeckas xuMus» ¥ «OOmas u
HeopraHudeckas XWMHZ» CHOpMHpOBaHa B MpOrpamMMe MO XHMHH Ha OCHOBE
CHCTEMHOTO TIOAXOAa K H3ydeHHMIo ydeOHOro Marepuana M o0ycoBjIeHa
HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHWIA Ha ONpelelE€HHBIX TEOPETHUECKHX
ypoBHsX. Tak, B Kypce OpraHMYeCKO} XMMHH BELIECTBA PACCMATPHBAIOTCA Ha yYpOBHE
KJ1aCCHYEeCKON TEOpHHM CTPOEHHS OpraHWYecKHX COeTUHEHHH, a TaKKe Ha YPOBHE
CTEpEOXMMUYECKHX U NEKTPOHHBIX TIpeaCTaBleH i 0 CTPOSHUH BEIICCTB. CeneHust
06 W3yuaeMBIX B Kypce BelIECTBaX [AIOTCA B Pa3sBUTHH — OT yrIIeBOZOPOIOB N0
CIOKHBIX OHMOJOTHYEeCKH AKTHBHBIX coeqMHeHmi. B Kypce OpraHM4eCcKOH XHMHH
[OJTy4aroT pasBUTHe CHOPMHPOBAHHBIC Ha ypOBHE OCHOBHOTO 0011ero 0b6pa3oBaHus
MepBOHAYalbHbIE IPEICTABICHUT O XUMHWYecKOM CBf3M, KIacCHMHUKAITMOHHBIX
NIpU3HAKax BELIECTB, 3aBUCUMOCTH CBOJCTB BEIIECTB OT MX CTPOEHHS, O XHMUYECKOH
peaKLUu.

[log HOBBIM yIJIOM 3pEHHS B TPEIMETE «Xumus» 0az0BOro  ypOBHSA
paccMaTpUBaeTCs M3ydeHHBI Ha YPOBHE OCHOBHOTO obmero o0Opa3oBaHUA
TEOpEeTHYeCKHH Marepuan | daxTonornyeckue CBEJCHMS O  BEIIECTBAX U
XEMHYeCKoil peakuwd. Tak, B YaCTHOCTH, B Kypce «Obu@as ¥ HeopraHuyeckas
XUMHs» OOydarolMMCcs IMpeloCTaBIACTCs BO3MOJKHOCTH OCO3HATh 3HAYCHHE
MepHOIMYECKOro 3aKoHa ¢ 061IETeOPETHYECKUX U METOJ0JIOTHIECKIX MO3ULUH,



ray6ike TOHATh MCTOPHYECKOe W3MEHeHWe GYHKUMA 3Toro 3akoHa — OT
06061IaroIIeil 10 0OBACHAIOLIEH U IPOTHOZUPYIOILEH.

EnuHas cUCTeMa 3HAHWHW O BaKHEMINMX BEIIECTBaX, UX COCTaBE, CTPOCHHH,
CBOMCTBAX M IPHMEHEHHH, a TaKKe O XHMUYECKHX PeaKUusX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TpOTEKaHWs HOmoiHgeTcs B Kypce 10 kmacca sneMeHTaMU
COIEpIKAHMS, MMEIOIMMH KyIbTYPOIOTHYECKUH ¥ NPUKIANHOH XapakTep. OTH
3HaHHs CIOCOGCTBYIOT IOHUMAHHUIO B3aMMOCBS3M XMMHHM C JApYrMMH HayKaMH,
PacKpHIBAIOT €€ PONb B II03HABATENLHON M NPAKTHYECKOH NEATENBHOCTH HeNoBeKa,
CTIOCOOCTBYIOT BOCITUTAHHUIO YBAKEHHUS K NPOLECCY TBOPYECTBA B 06J1aCTH TEOpUH H
IPAKTHYECKUX MPHUIOKEHUHA XMMHH, IOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCH B
OGIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoGlieMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKU OCMBICIHBATE HHOOPMALIMIO U MPUMEHATH €€ Il MOTMONHCHU 3HAHUH,
pellIeHHs MHTEIUIEKTYalbHbIX W KCIEPHMEHTTBHBIX MCCIIENOBATENIBCKUX 3alat. B
IeJIOM COfiepaHue ydeGHOro mpenmera «XHUMHS» JAHHOTO YPOBHA M3YdCHHS
OpUEHTHPOBAHO Ha (OPMHpOBaHHME y O00yHArOIIMXCH MHPOBO33PEHYECKOH OCHOBBI
A7 TOHWMaHUs OGHIOCOQCKMX MOEH, TaKMX Kak: MaTepHalbHOE CIMHCTBO
HEOPraHW4ecKoro ¥ OpPraHM4YecKOro MHpa, 00yCIIOBIEHHOCTh CBOMCTB BEUIECTB MX
COCTaBOM M CTPOEHHEM, NT03HaBAeMOCTh IIPUPOIHbIX SBJICHHH MTyTEM 3KCIIEPHMEHTA
W pellleHus [POTHBOPEYMH MEKIY HOBBIMU daktaMd U TEOPETHICCKHMH
[IPE/INOCHLTKAMHE, OCO3HAHHWE POJNY XHMHH B PEIICHMM KOJOTHHYECKUX npobiem, a
TakKe MpobIeM cOepekeHHs YHEPreTHIECKHX PECYpPCOB, CBIPBA, CO3NAHUA HOBBIX
TEXHOJIOTUY ¥ MaTEepUAJIOB.

B nnaHe pelieHWs 3agad BOCIWTAHMS, pa3BUTAS H  COLManM3aliH
0GydaromuUxCcs TpPUHATBIE [POrpaMMOH N0 XMMHH MOIXOIEI K OTIpeIeTIEHUIO
COfepKaHMs W TIOCTPOEHMs TpeiMeTa  IpeIyCMaTpHBaioT (hopMUpOBaHHE
YHUBEpCATBHBIX y4eOHBIX NEHCTBUH, HMEIOLINX 6a30BOe 3HAYEHHE [Jisi Pa3IUIHbIX
BHIOB JESTENBHOCTH: pelleHus TpobieM, TIOWCKa, aHalu3a M 06paboTKH
uHpOpMaIKy, HEOOXOAUMBIX UL nprobpeTeHust  ONbITa TPAKTHIECKOH K
HCCIIEI0BATENBCKOM eATeNBHOCTH, 3aHUMAIOLIEH BaXXHOE MECTO B MO3HAHHHU XUMHH.

B mnpakTHKe [peNofaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO OOILIETO
00pa30BaHus, TaK ¥ Ha yPOBHE CPEIHETO ob1iero o6pa3oBaHus, NMPYU ONpPEAEICHUH
colepKaTeIbHOM XapaKTepHCTHKH neneil W3ydeHHs NpeIMeTa HanpaBlICHHEM
TIepBOCTENEHHON 3HAYUMOCTH TPAAHILHMOHHO npusHaércs (OpMHUPOBAHME OCHOB
XHMHYECKON HAyKH Kak OfIacTH COBPEMEHHOIO €CTeCTBOSHAHMA, NpaKTHYeCKOH
eSATEeNBHOCTH 4eNoBeKka H Kak OJHOTO W3 KOMIIOHEHTOB mupoBoil KyabTypsl. C
METOIMYECKOl TOUKM 3DeHHs TaKOH MOIXOA K ONpPENCNICHUIO nened HM3ydeHus
IpeIMeTa ABTIAETCs BIOIHE ONPABIAHHLIM.

CoracHO JAHHOM TOUKE 3pEHMS TTIABHBIMM LEISAMH H3yHdCHHUA npeaMeTa
«XuMusy» Ha 6a30BoM ypoBHe (10 KiI.) ABJIAOTCS:



o (OpPMHpOBaHHE CHCTEMBI ~ XMMHMYECKAX  3HAHHH  KaK BaKHEHILIEH
COCTABISIOLIEH eCTeCTBEHHO-HAaydHOM KapTMHBI MHpa, B OCHOBE KOTOPOH
JAeKaT KJFOueBble TOHATUSA, (QyHIaMEHTalbHBIE 3aKOHBI M TEOpDHH XUMUH,
OCBOEHHE $3blKa HayKH, yCBOEHME M IOHMMaHHe CYMIHOCTH HOCTYITHBIX
0GOBIIeHHH MUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHHe C MCTOPHEH ux
Pa3BUTHS U CTAHOBJIECHHUS;

 (QOpMHpOBaHHME U Pa3BHTHE MPEICTABICHUH O HAay4dHBIX METOJAX IO3HAHWS
BEIIECTB M XHMHYECKUX PeaKiuii, HeoOXOIMMBIX Uil MPUOGPETeHUs YMEHHUH
OpHEHTHPOBATECS B MUPE BEIIECTB M XMMUYECKHX ABICHUH, AMEIOIINX MECTO
B TIPUPOJIE, B IIPAKTUYECKOH ¥ MOBCEHEBHOM KU3HH;

o pa3BUTHE YMEHHUH M CIIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C HaOJIIOIeHHEM U
0OBSICHEHHEM  XMMHYECKOTO  SKCIIEpPHMEHTa,  COOMIoJeHMeM  IpaBuUll
6e30macHOro obpaleHus ¢ BeIECTBaMHU.

Hapsity ¢ 3THM, cojiepXaTenbHas XapaKTepUCTHKa Iened W 3aiaq H3ydeHHs
IpeJMeTa B MPOrpaMMe MO XHMHM YTOYHEHa M CKOPPEKTMpOBaHa B COOTBETCTBHH C
HOBEIMM TPHOPHTETAMH B CHCTeMe CpeiHero obuiero oOpa3OBaHMA. CerogHs B
[IPeroaBaHAM XMMHH B GOJIbILIEH CTENeHN OTAACTCs MPEeANOYTCHHUE NIPaKTUYECKOR
KOMITOHEHTE COJepKaHus 00y4eHHs, OPHEHTUPOBAHHOH Ha MOArOTOBKY BBITyCKHHKA
o61Imeobpa3oBaTelbHOM  OpraHW3alliy, BIAICIOLIETO HE HabopoM 3HaHMH, a
(YHKIHOHAIEHOH TI'PaMOTHOCTBIO, TO €CTh cnocobaMy ¥ YMEHHMSIMH aKTHBHOTO
MoNydyeHWss 3HAHMH W TPHUMEHEHHS HX B peanpHOM JKM3HH Ui PELICHUA
IpaKTHYECKHUX 3a/1a4.

B CBSI3M C 3THM IIPH W3y4eHHH IpeaMeTa « XUMHUD) JOMUHUPYIOIIES 3HAICHHE
NpUOGPETAIOT TaKUe LIENH ¥ 3a]1a4H, KaK:

amanTanys OOYYaroIMXCs K YCIOBHMSIM [MHaMHYHO Da3BHBAIOIICrOCH MHPpa,
GOopMHUpOBaHHE  HHTEJIEKTYalbHO pasBHTOM  JIMYHOCTH,  T[OTOBOH K
caM006pa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTENBHOMY MPUHSTHIO IPaMOTHBIX
pelleHnH B KOHKPETHBIX JKU3HEHHBIX CHTyalWsX, CBA3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopmupoBanue y ~ OOyHaroMXCs — KIHOHEBBIX HaBBEIKOB  (KJIFOYEBBIX
KOMITCTEHIHMH), MMEIOMMX YHHUBEPCATbHOE 3HAYeHHe JUIA PasiHuHRIX BHJIOB
NeSTEeNBHOCTU: pelleHHs MpobieM, MOuCKa, aHaiu3a U 06paboTk HHGOPMAIKH,
HeOoGXOMMMBIX JUTs TIPHOGPETEH s ONbITa AESTENbHOCTH, KOTOpas 3aHHMacT BaYKHOE
MECTO B TO3HAHWAM XUMHH, a TaKKe Uil OLCHKH C MO3WIUH SKOJIOTUYECKOU
6e30aCHOCTH XapaKTepa BIMSHMS BEIECTB M XMMUIECKUX TPOLECCOB Ha OpraHu3M
yeoBEKa U IPUPOAHYIO CPENy;

pasBATAE I103HABATEIBHBIX HHTICPECOB, WHTEIUIeKTYalbHBIX M TBOPYECKHX
CIOCOBHOCTeH 0ByJaromuXCcs: CIOCOOHOCTH CaMOCTOATE/IBHO nprobpeTaTs HOBBIE
3HAHWS [0 XMMHH B COOTBETCTBHUHU C KM3HCHHBIMH NOTPEGHOCTAMH, UCIOIB30BATH



COBpEMEHHEIE MH(OPMAIMOHHBIE TEXHOJIOTHH I NOMCKAa M aHanu3a ydeOHOH u
HAY4HO-IIOMYJIAPHON HHPOPMALIMH XUMHYECKOI0 COIEPKaHu;

(OpMHMpOBaHKME U pa3BUTHE y OOYYAIOUIMXCS aCCOLMATHMBHOIO U JIOTHMYECKOIO
MBIILIIEHHS], HaOIIOaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOOMMBI, B YaCTHOCTH, NpH IUIAHUPOBAaHMM M IPOBEINEHUHM XHUMHYECKOTO
3KCIIEPUMEHTA,;

BOCITUTaHHE Yy  oOyvalommxcsi yOeKAEHHOCTM B  I'yMaHHCTHYECKOH
HAIpaBIEHHOCTH XWMMH, €€ BaXHOM pOIM B pELICHWM TII06albHEIX Mpobiem
PALMOHATBLHOTO TPUPOIONONIE30BaHuUs, TOMONHEHHS PHEPIreTHYECKUX PECYpCOB U
COXpaHEHHs TMPUPOIHOIO pPABHOBECHS, OCO3HaHHA HEOOXOIUMOCTH OepeKHOro
OTHOLIEHHs K NpPHUPOJEe M CBOEMY 3JIOpPOBBIO, a TaKkkKe IPHOOpEeTeHHs OIBITa
WCIIONIB30BaHUs TONYy4YEeHHBIX 3HAHWHA JUI1 NPHHATHS TPaMOTHBIX pELIeHHH B
CHTYyalUsiX, CBS3aHHBIX C XUMHYECKHMH SBICHHIMU.

B y4e6HOM ITaHe cpeHero obiero obpasoBaHus npeaMeT « XuMus» 6a3oBoro
YPOBHS BXOAHT B COCTaB MPeJIMETHOM 06acT « ECTeCTBEHHO-HaYYHbIE PEAMETBD.

O611ee 4MCIIO 9acoB, OTBEJEHHBIX A W3ydeHHMs xumud B 10 kiacce, Ha
6a30BOM ypOBHE cpeiHero obuiero obpasoBaHms, cocTaBiser 34 4aca (1 uac B
HeJEeNo.



COJEP/KAHUE OBYUYEHUSA
10 KJJACC
OPTAHHUYECKASA XUMUA

TeopeTHuyeckHe OCHOBbI OPraHH4eCKOH XHMHH

[IpeamMeT opraHHYecKod XWUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE MU 3HA4YCHHE B
MOJTy4YEHHH HOBBIX BEUIECTB U MaTepUalioB. TeopHsi CTPOEHHS OpPraHUYECKHX
coenuHenuit A. M. Bytiepopa, e€ ocHOBHbIe monoxeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHWYEeCKUX BelecTB. | oMonorus, n3oMepus. XMMHUYECKas CBA3b B OPraHHYECKHX
COeIMHEeHHSIX — OJIMHAPHBIE U KPAaTHBIE CBSA3H.

[Ipencrasnenne o KiacCHpUKALWKH OpraHWYecKuX BemlecTB. HomeHkiarypa
OpraHMYeCKMX COeJWHEHWH (chcTeMaTHyecKas) U  TpPHBHANbHBIE  Ha3BaHUA
Ba)KHEHUIIIKUX MPENCTaBUTENEH KI1aCCOB OPraHMYECKUX BEIIECTB.

DKCIIEpUMEHTAIbHbBIE METOAbl H3yYeHHMs BEIIECTB M MX IpPEBPAIICHHMH:
O3HaKOMIIeHHE ¢ 0Opa3llaMHM OpraHMYeCKUX BElIeCTB M MaTepHalaMHd Ha MX OCHOBE,
MOJIEIMPOBaHHE MOJIEKY]l OpraHHYeCKMX BEIIeCTB, HaOmoJeHHe U OINHMCaHHe
JIEMOHCTPALAOHHBIX ~ONBITOB IO MPEBPALIEHHIO OPraHUYeCKUX BEIUECTB IIpH
HarpeBaHuH (IUIaBJeHHe, 00yTIIMBaHHE U TOPEHKE).

YraeBoaoposbl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTHYEeCKMH psax. MertaH ¥ 3TaH —
MpOCTeHIIye MPeICTABATENH AlKaHOB: GU3NIECKHUE U XMMUYECKHEe CBOHCTBA (peaxuuu
3aMelIeHHs U FOPeHHs ), HaX0XICHHE B IIPHPOJIE, MOTy4YEeHHE U TPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHHE, FOMOJIOTHYECKHH pAA. DTHIEH ¥ NpPOMHICH —
TpoCTelie TIpeICTaBUTENH aTKEHOB: (QU3MYEeCKHe U XUMUYECKHE CBOKCTBA (peakuum
THIpUPOBaHMs, TAJOTeHHPOBAaHMs, THIpATAlMH, OKUCICHHS U TIOJTAMEPH3aLIUH ),
[oJay4eHue U NpUMEHEHHE.

Ankanuens:: Gyramuen-1,3 u MetunOyranues-1,3: CTpoeHue, BayKHEHILKE
XUMUUECKHE CBOWcTBa (peakius moauMepusauyy). IlomydeHHe CHHTETHYECKOro
KayJyKa ¥ pe3HHBIL.

AJIKMHBI: COCTaB ¥ OCOBGEHHOCTH CTPOEHMS, TOMOJIOTHIECKHMH psll. ALETHICH —
MpOCTEHILINIA IPeICTABUTENb alKHHOB: COCTaB, CTPOCHHUE, (Gu3rgecKre U XUMHYECKUE
CBOMCTBA (peakuud THIPUPOBAHHs, TaJOreHHPOBaHUSA, TIUIpATALNH, rOpeHus),
NoJIy4eHue U IPHMEHEHHE.

Apenbl. benson: cocra, CTpOEHHE, du3MUecKkue ¥ XHUMHYECKHE CBOWCTBA
(peakuwy TraJlOTeHAPOBAHHA H HUTPOBAHUSA), MONyYeHHe M NPUMEHEHHUC. Tonyon:
cocmas, cmpoerue, usudeckue U Xumuieckue ceolicmea (peakyuu 2an02eHuposanii
U HUMPOBaHUA), noTyueHue u npumenenue. TOKCHIHOCTD apEHOB. ['eneTryeckas CBs3b
Me3KIy yYrIeBOJIOPONaMH, IIPHHAUIEKAIIMMY K PasIHIHBIM KIIacCaM.



IlpuponHble HCTOYHMKH yriieBomopoioB. IIpHponHBIi raz u IOy THBIE
HedTsHble rasel. HedTs m e npomcxoxnenue. Crocobsr mepepaboTkm HedTH:
MEPETOHKA, KPEKHUHI (TEPMUYECKMH, KaTalUTHYEeCKuii), nUposiu3. IIpoxyKTsl
nepepaboTKH He(TH, WX NPHMEHEHHe B IPOMBILLIEHHOCTH M B ObITY. KaMeHHbIH
YTOIlb U MMPOAYKTHI €TI0 NMepepaboTKH.

OKCEPUMEHTANBHBIE METOABl M3Y4eHHs BELIECTB M MX MPEeBpAlIeHHUIL:
O3HAKOMIICHHE C 00pa3lamu MIacTMace, KayqdykoB U pe3uHbl, Komnekuun «HedTs» u
«Yroib», MOIENMPOBaHHE MOIEKYN YIJIEBOIOPONOB M TajOreHONpPOM3BOAHBIX,
NpOBECHUE IPAKTHYECKOH PabOTHI: MOTyYeHHE 3TUIIEHA U U3YYEHHE er0 CBOHCTB.

PacuértHrle 3amayn.

Beryricienys o ypaBHEHHIO XUMHYECKON peakiuy (Maccel, 06bEMa, KOIUYecTBa
HUCXOHOTO BEIIeCTBA HJIM IPOAYKTa pDeaKIWM 10 H3BECTHBIM Macce, O0O6BEMY,
KOJIMYECTBY OHOIO U3 UCXOMHBIX BEILECTB WK MPOAYKTOB PEAKIIHH ).

Kucnopoacoaep:kamue opraHuyecKkue coeIMHeHH

IIpenensHble OQHOATOMHBIE CITUPTHI. METaHOM M 3TAHON: CTPOeHHE, HH3HYECKUE
¥ XMMHUYECKHE CBOMCTBA (peaklMM C aKTHBHBIMH MeTaIaMH, raJlor€HOBOIOPOAaMH,
ropeHue), npuMeHeHre. BogopoaHeie cBA3U MexIy MOJEKyJlaMH CITUpTOB. JledcTBHe
METaHOJIIa ¥ 9TaHOJIa Ha OpPraHM3M YeJloBeKa.

MHOroaroMHble CIIUPTHI. DTHIEHIIIMKOb U TNIMLEPHH: CTPOeHHUE, (PU3UIECKHE U
XMMHWYECKHE CBOMCTBA (B3aMMOMEHCTBHE CO IIENOYHBIMH MeTalllaMi, KaueCTBEHHas
peakIus Ha MHOTOaTOMHEIe crupThl). [leficTBUe Ha opranusM denoseka. [ Ipumenenue
TTIMLEPUHA U 3THIICHTIIMKOJIS.

deHoN: CTpOeHHE MOJEKYNbl, (HU3MYeCKHe M XUMHYECKHE CBOMCTBA.
ToxcuunocTs heHomna. [IpumeneHue deHomna.

Anpaerusnl ¥ kemonwvt. opManbIeril, aleTalbIerH]: CTPOEHHE, PU3HIECKHE U
XHMHYECKHE CBOMCTBa (peakUuM OKHCIEHHS M BOCCTAaHOBJICHHS, Ka4eCTBEHHBIC
peaKkLyH ), IOIlyYeHHEe U IPUMEHEHHE.

OIHOOCHOBHBIE IpeJieNibHbIe KapOOHOBBIE KUCIOThL. MypaBbHHas U YKCyCHas
KUCJIOTBI: CTPOeHHe, (HU3MYECKHe W XHWMHYeCKHe CBOWCTBa (CBOKCTBa, obmIHe AN
KIIacca KHCJIOT, peakiys >Tepu(pUKalui), MolyyeHne U npumeHenue. CteapuHOBas U
ONIEMHOBAsi KUCIOTHl KaK MpEeICTAaBMTENM BBICIIMX KapOOHOBBIX KHMCJIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOILEE NEUCTBHE.

CriokHBIe 3hHpPBl KaK TPOU3BOJIHBIE KapOOHOBBIX KUCIOT. I'MAPOIN3 CJIOKHBIX
3¢bupos. Kupel. [uaponus sxupoB. [IpumeHenune )upos. bronoruyeckas poib KUpoB.

VTIEeROIBL: COCTAB, KIACCH(GHUKAIMS yIIeBOAOB (MOHO-, IU- H MOTMCAXapHUIBI).
[i0Ko3a — IPOCTEHIIMH MOHOCaxapul: OCOOEHHOCTH CTPOCHHs MOJIEKYIIEL
(Gu3nUecKue U XUMHYECKUE CBOMCTBA (B3auMOIENCTBHE C THIPOKCHAOM memu(1l),
OKWCIIeHHE aMMUa4yHBIM PacTBOPOM OKcHza cepebpa(l), BOCCTaHOBIECHHE, OpoxeHue




TUTIOKO3bl), HAXOXIEGHHE B IPUPOJIE, IPUMEHEHHE, GUOIOrNYecKas ponb. POTOCHHTES.
®pyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman ¥ memmonosa kak NpHpOIHBIE nomuMmepsl. CTpoeHue KpaxMmaiga U
HeTono3sl.  Pu3MyecKMe W XHMHYECKHE CBOKCTBa  Kpaxmala (rugpomnwus,
KaueCTBEHHAas peakLMs C HOJIOM).

OKCIIEpUMEHTANbHbIE METOAbl H3YYEHHS BEIIECTB M HX IIpeBpallleHHIA:
NpOBeJICHHEe, HAOMIOJEHHE M ONKCAaHWE [JeMOHCTPAllHOHHBIX OIIBITOB: TOpeHHe
CIHMPTOB, Ka4eCTBEHHBIE pPEAKIMH OJHOATOMHBIX CITHPTOB (OKHCIIEHHE STaHOJa
okcumom Memu(Il)), MHOroaroMHeIX CHHMpTOB (B3aMMOelCTBHE TIIALIEpUHa C
ruapokcuaom menu(Il)), ampmernmoB (OKUCIEHHE aMMHAYHBIM pacTBOPOM OKCHJIA
cepebpa(l) u rumpoxcumom wMmemu(Il), B3amMopeiicTBHE Kpaxmaia ¢ HOJZIOM),
[IPOBEJICHHE NMPAKTHYECKOH pabOThI: CBOHCTBA PaCTBOPA YKCYCHOM KHCIIOTHL.

PacuértHsle 3a1a4u.

Brruucnenys o ypaBHeHHIO XUMHYECKO#H peakiuy (Macchl, 06bEMa, KOTHIeCTRa
MCXOJIHOTO BEIEeCTBA HWIIM MNPOAYKTa DEaklHM II0 H3BECTHBIM Macce, 06BEMY,
KOJIHYECTBY OJHOI'O M3 MCXOMHBIX BEIIECTB HIIM NMPOIYKTOB PEAKIIHH ).

A3zoTconepxaliie opraHH4eCcKUue CoeTHHEHMS.

AMHHOKHCIIOTHI Kak aM(pOTepHBle OpraHM4YeckHe coequHeHus. Dusnyeckue u
XHMHUYECKHE CBOMCTBA aMMHOKMCIOT (Ha MpUMepe T[JIUIKHHA). buonoruyeckoe
3Ha4YeHHe aMUHOKUCIIOT. [lenTuab.

benky Kak npUpOAHBIE BBICOKOMOJEKYJISpHblE coeauHeHHsA. I[lepBu4Has,
BTOpHYHAs M TpeTHYHas CTIPyKTypa OenkoB. XHMHYECKHe CBOWCTBa OEIIKOB:
THIPOJIH3, IeHaTypalKs, KaYeCTBEHHbIE peaKIMHi Ha OEJKH.

DKClepUMEHTAIbHbIE METOJABl M3yYeHUs BEIeCTB U UX I[pEeBpallCHHMH:
HaOroieHHe W OINMHCaHWe JEMOHCTPALlMOHHBIX OIBITOB: AeHaTypauus OelKkoB IpH
HarpeBaHWH, [IBETHBIE peaKlUuy OENKOoB.

BuicokomoiekyasipHbie cOeJHHEHHUS

OcHOBHBIE TIOHATHS XUMHH BEICOKOMOJEKYJISPHBIX COEIUHEHWUH: MOHOMED,
IOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEHb IONHMMEDH3aliiM, CpeJHss MOIEKyJspHas
macca. QOCHOBHBIE METOHBI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHHH —
MOJTUMepH3aIysl U MOJIMKOHACHCAlIHS.

DKCIIEpUMEHTABHbIE METOAbl M3Y4eHHs BELIECTB W HX IPEBpallCHHH:
O3HaKOMJIEHHE ¢ 0OpasliaMi NPHPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIaCcTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peann3alis MEXIPEAMETHBIX CBA3€H [P W3y4eHHH OpraHuYeckoi xumud B 10
KJTacce OCYIIECTBIAETCS dYepe3 HCIIONB30BaHHE KaK OOLIMX eCTeCTBEHHO-HaYYHBIX
TIOHSTWH, TaK M IOHATHH, SBISIOIIUXCS CUCTEMHBIMH M7 OT[AEIBHBIX IPEIMETOB

€CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOmye ecTecTBEHHO-Hay4HbIe IOHSTHS: SBIEHHE, HAy4yHbIH (DakT, THIIOTE3a,
3aKOH, TEOpHS, aHalli3, CHUHTe3, KIacCHU(UKallUs, MEePHOAUYHOCTh, HAOIIONEHHE,
HU3MEPEHHE, SIKCIIEPUMEHT, MOJIETHPOBaHHE.

®usKika: MaTepus, SHEPrHs, Macca, aTOM, NIEKTPOH, MOJIEKYTIa, SHEPTeTHYECKHi
YPOBEHb, BEILECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHE BELIECTBA, (PU3UYECKHE
BEJIMYMHBI ¥ €UHUIIBI UX U3MEPEHUSI.

bruonorusi: xnetka, opraHusM, Ouocdepa, 0o6MeH BELIECTB B OpraHM3Me,
(oTocuHTe3, OHONOrMYECKM AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOMBI, JKHPBI,
(hepMeHTE!).

['eorpacdus: MHHEpanbl, rOpHble MOPOMABI, IOJE3HBIE HCKONAEMBIE, TOIIMBO,
pecypchl.

TexHonmorus: muiieBble MPOAYKTHI, OCHOBBI PALAOHAIBHOIO MUTAHKS, MOIOIIHE
CpeACTBa, JIEKapCTBEHHbIE M KOCMETHYECKHWEe TpenapaTel, MaTepualbl U3
HUCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

MexnpeaMeTHbIE CBS3U.

Peanusanms MeXIpeIMeTHBIX CBs3el NMpu H3ydeHUH obliell 1 HeopraHU4YecKou
xuMud B 10 K1acce oCyIIecTBIsSETCs Yepe3 UCIONb30BaHHe KaK OOILIMX eCTeCTBEHHO-
HAyYHBIX TIOHSTHH, TaK M IOHATHH, SBIAIOLIMXCA CHUCTEMHBIMH Ui OTHAENBHBIX
TIpeIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO61uKe ecTeCTBEHHO-HAY4YHBbIE TIOHATHA: HayuyHbIH GakT, TUIIOTe3a, 3aKOH,
TEOpHsl, aHalW3, CHHTe3, KIacCHQMKalus, MEPUOAUYHOCTb,  HabIIOJEHHE,
3KCIIEPUMEHT, MOEIMPOBaHUE, U3MEPEHHE, ABJICHHUE.

dusvka: MarTepus, SHEPrus, Macca, aToM, IEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOIl, PaJHOaKTHBHOCTh, MOJIEKYJa, JHEPreTHYECKHH ypPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (PH3HUYECKHE BENWYUHBI U CIMHMIBI HX
W3MepEeHHUs, CKOPOCTB.

Bronords: KieTka, OpraHu3M, O9KocucTeMa, OHocepa, Makpo- H
MMKPO3JIEMEHTEI, BATAMUHBI, OOMEH BEILECTB B OPraHH3ME.

[eorpadus: MHHEpalbl, TOpHEIE IOPO/bI, IIOJE3HbIE HCKOMAEMBIE, TOIIHBO,
pecypchl.

TexHONOrHS: XWUMHUYECKas IIPOMBIIIIEHHOCTh, METaUlyprus, I[POU3BOACTBO
CTPOMTENBHBIX ~MATEPHUaliOoB, CENbCKOXO3SHCTBEHHOE MPOW3BOACTBO, IHIICBAA
l'IpOMBIIIIJ'IeHHOCTB, Q]apMaJ_IeBTH‘IECKaSI I'IpOMI:IH_IJ'IeHHOCTB, HpOIrIBBO)ICTBO
KOCMETHYECKAX TpenaparoB, IPOMW3BOACTBO  KOHCTPYKIMOHHBIX — MaTEpHAJIOB,
37€KTPOHHAS MMPOMBILIEHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHMPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOI'PAMMBI ITO XUUMUU
HA BA30BOM VPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHNS

JUYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBmuBaeT TpeGOBaHHMS K pe3ylbTaTaAM OCBOEHHS
00ydJaromMMHUCH IIpOrpaMM CcpelHero obuiero o6pa3soBaHds (IMYHOCTHBIM,
MeTanpeAMETHBIM M MpeaMeTHBIM). HaydHo-meTomaudeckoi OCHOBOM s
pa3paboTKH MIIAHUPYEMBIX PE3yJbTaTOB OCBOEHHS MPOrPaMM CpPEIHEro OBIIEero
0b6pazoBaHUS ABNAETCS CHCTEMHO-IESTEIEHOCTHEIA MOIXO.

B COOTBETCTBHM C CHCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3Y/bTaTOB OCBOEHHUs IpeaMeTa «XHMHsS» Ha YPOBHE CpPEIHEro
obuiero o6pa3oBaHus BEIAEIEHEI CIEAYIOIIME COCTABIISIONIKE:

OCO3HaHHe OOYHYaIOUIUMHUCH POCCHHCKOW Tpa)IaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH H CaMOONPeAEIeHHUIO;

HaJliyue MOTHUBAIlMHU K 00yUeHHIO;

LIeJIEHaNPaBIeHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX TpaAuLui 6a30BOH HAyKU XUMHUH;

TOTOBHOCTE M CIOCOOHOCTH OOy4aroluxcs PpPyKOBOJACTBOBAaThCS B CBOEH
JIeATETBHOCTH 1LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH, NPUCYIIUMHU II€JIOCTHOH
CHCTEMe XMMHYeCKOoro o0pa3oBaHus;

HaJIWYKHe [IPaBOCO3HAHUS 3KONOTHYECKON KYIbTYpPhl M CIOCOOHOCTH CTaBHTh
[EJH U CTPOUTH KU3HEHHBIE ILJIaHbI.

JIMYHOCTHBIE pe3yJbTATHl OCBOEHHS IpenMeTa «XWUMMs» JIOCTHIAIOTCH B
eNMHCTBE y4eOHOM M BOCIHMTATEILHOM JEATENIbHOCTH B COOTBETCTBHUH C
T'YMaHHCTHYECKUMH, COLIMOKYJIBTYPHBIMH, [yXOBHO-HPaBCTBEHHBIMH LEHHOCTAMU
¥ HuIealaMH POCCHHCKOrO TpakIaHCKOro oOLIecTBa, TNPUHATHIMA B OOIIECTBE
HOpMaMM W  TpaBUIaMM  IIOBEJIEHHs,  CIIOCOOCTBYIOLIMMHM  TIpolLeccam
CaMOIIO3HAHMS, CaMOpPA3BUTHS M HPAaBCTBEHHOIO CTAHOBJICHHA JIMYHOCTH
oby4aromuxcs.

JIMYHOCTHBIE pe3yJIbTaThl OCBOGHMS MpeameTa «XHUMHS»  OTPaNKaroT
c(hOPMHUPOBAHHOCTE OIBITA II03HABATENBHOM M MPAKTHYECKOH MNEATENbHOCTH
06y4arOIHXCs 10 Pealn3alyy IPHHATEIX B OOLIECTBE LIEHHOCTEH, B TOM 4HUCIE B
4acTH:

1) rpamaaHCKOro BOCIHTAHHUSA:

0CO3HaHMA 00YJarOUIMMUCH CBOMX KOHCTUTYLIMOHHBIX ITPAB K 00s13aHHOCTEH,
yBa)XeHHS K 3aKOHY H ITPaBOMOPAAKY;

TIpe/ICTABNIEHHsT O COIMAlbHBIX HOpMax M TIpaBUIAX MENIMIHOCTHBIX

OTHOILIIEHHH B KOJLJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM [EATENBHOCTH IIPH CO3IaHUH
Y4eOHBIX MPOEKTOB, PEIICHHH Y4eOHBIX W MO3HABATENBHBIX 3a/a4, BHIIOTHEHUN
XUMHYECKHUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH IOHWMATh M TPHHAMATH MOTHBEI, HAMEDEHHMS, JOTHKY M
apryMeHTBI APYTHX MPH aHAIK3€ Pa3IMuHbIX BUJOB Y4eOHOMN 1€ TeIbHOCTH,

2) NaTPHOTHYECKOIr0 BOCIHTAHUS:

[EHHOCTHOIO OTHOLIEHHS K MCTOPDUYECKOMY M HaydHOMY HAaCJEIHI0
OTEYECTBEHHOW XMMHH,

YBaX€HMs] K IPOLECCY TBOPYECTBa B 0O0JACTH TEOPHH W IPAKTUYECKOIO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS HAayKH €CTh PEe3yJbTaT
ATTATENIBHBIX ~ HAOMIONEHMH, KPOMOTIMBBIX  JKCIIEPUMEHTANBHBIX  ITOMCKOB,
MIOCTOSIHHOT'O TPyAa yYEHBIX U NPAKTUKOB;

HUHTEpeca M II03HABATEILHBIX MOTHMBOB B IIONYYEHHH M TOCJIEIYIOLIEM
aHanM3e MHQOPMALMH O NEPEOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

HPaBCTBEHHOI'O CO3HAHUSI, ITHYECKOTO ITOBEIECHHUS;

CIIOCOOHOCTH OLIEHWBATH CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIIEHUSIMH,
¥ IPUHMMATh OCO3HAHHEIE PEIIEHHs, OPUEHTUPYSACh Ha MOPabHO-HPABCTBEHHEIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBEJEHHE M TOCTYNKW CBOMX TOBApHUIIEH C
MO3MIIMHA HPaBCTBEHHBIX W IPABOBBIX HOPM M OCO3HaHHE MOCIEACTBHMA 3THX
MIOCTYIIKOB;

4) dbopMupoBaHus KYJbTYpPbI 310POBbs:

NOHMMAaHUs IIEHHOCTeM 3a0poBOro u 0Oe3zomacHOoro obpasa IKU3HH,
HEoOXOOMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (DHU3MYECKOMY H
MICUXUYECKOMY 310POBBIO;

COOMIOIeHHs TpaBUa 0€30MacHoOro oOpallleHHs C BelllecTBaMH B OBITY,
[IOBCEHEBHOMN KW3HU U B TPYHAOBOH N€ATEIBLHOCTH;

NOHMMAaHMA LEHHOCTH TNpaBHJ HWHAMBHIYaJbHOIO M  KOJUICKTUBHOI'O
6Ee30IaCHOrO MOBEJICHHS B CUTYalMAX, YTPOKAOIIUX 37I0POBBIO ¥ KHU3HHU JIFOJIEH;

OCO3HAHMS MOCIEACTBHIA U HENPUATHS BPEIHbIX NPHUBBIYEK (ynoTpebieHvs
aJIKOTOJIsl, HAPKOTHKOB, KypEHHS);

5) Tpya0BOro BOCIIHTAHHA:
KOMMYHHKATMBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTEIbCKON

JNeATENBHOCTH, OOIIECTBEHHO IIOJIE3HOH, TBOPYECKOW W  APYrMX BHAAX

JeSTEIBHOCTH;
YCTAHOBKM Ha aKTHBHOE y9JacTHe B PpEIICHMH IIPaKTHYECKUX 3alad

COLIMAIBHOM HAIPaBIEHHOCTH (B paMKax CBOET0 Kiiacca, IKOJIbI);



HHTEpECa K NPAKTHYECKOMY M3y4YEHHIO NPOGECCUIl Pa3IHYHOrO pojia, B TOM
HHCJIC HA OCHOBE IPUMEHEHHS MTPEMETHBIX 3HAHUN 10 XUMHH;

YBaXX€HHS K TPYAY, JIIOAAM TPYAa M pe3ylbTaTaM TPYAOBOM NEATENLHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBHIYalbHOW TpPaeKTOPHH
obpasoBanus, Oymymiell mpodeccHMH M peandsalué COOCTBEHHBIX IKU3HEHHBIX
TIIAHOB C Y4€TOM JHYHOCTHBIX HHTEPECOB, CIIOCOGHOCTEH K XHMHH, HHTEPECOB U
notpebdHocTeH 001EeCTRA;

6) >K0/10rHYeCcKOro BOCIIHTAHHS:

9KOJIOTHYECKH LIeNeCO00PasHOro OTHOWIEHHS K IPUPOLE, KAK HCTOYHHKY
CYIIECTBOBAaHMS KU3HHU Ha 3eMile;

NOHHMaHHsl TJI00aNBHOTO XapaKTepa 3KOJOTMYECKHX IpoOiieM, BIUSHHS
SKOHOMHMYECKHX MPOLIECCOB Ha COCTOSIHHE IPUPOJHOM M COLMAIIBHOM CPEeIbI;

OCO3HaHHA HEOOXOAMMOCTH MCIOJIB30BaHUS JOCTHKEHHM XHMHM JUIS
PEIIEHHUS BOMPOCOB PAllHOHAIBHOIO IPUPOIOIOILE30BaHHS;

aKTHBHOTO  HENPUATHS JECHCTBHH, TMPUHOCALIMX Bpeld  OKPYKaromen
NPUPOJHON Cpejlie, YMEHHMs IPOTHO3UPOBATh HEGIArONPUATHEIE SKONOTHYECKUe
IOCNEACTBHS NPENNTPUHAMAEMEIX IEHCTBUM U NPeNOTBpAallaTh UX;

HaJIM4Msl Pa3sBUTOTO 3KOJIOTHYECKOTO MBIIUIEHHS, 3KOIOTHYECKOH KyIbTYpEI,
OIbITa JEeATETbHOCTH 9KOJIOTHYECKOH HaIlpaB/IeHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCS HMH B IIO3HaBaTEIIbHOM, KOMMYHUKATHBHOH W COLIMAJILHOM
IPaKTHKe, CIIOCOOHOCTM M YMEHHMs aKTHBHO MPOTHBOCTOATH HIEOJIOTHH
xeMohobuw;

7) UEHHOCTH HAYYHOI0 NMO3HAHHSA:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHHs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOM MTPAKTUKH;

MOHUMaHHs chnelmudUKd XUMHKM KakKk HayKd, OCO3HaHHs e€ polHd B
(hOpMHpPOBaHUM PALMOHATBHOIO HAyYHOI'O MBILIIEHUS, CO3JaHHM IIEJIOCTHOIO
IIpeACTaBIeHHsT 00 OKpy»XKalolleM MHpe KaK O €IMHCTBE IIPHPOJBI M YEJIOBEKA, B
MO3HAHHKM TPHPOMHBIX 3aKOHOMEPHOCTeH M pellieHMH @pobieM COXpaHeHHs
IIPUPOJHOIO PaBHOBECHS,

yOexXTEHHOCTH B OCOOOM 3HAYUMOCTH XHMHM JUII  COBPEMEHHOH
LUBUIH3ALMK: B €€ T'yMaHHCTHYECKOHW HaIpaBlIE€HHOCTH M BaXHOH pPOJH B
CO3IaHUM HOBOW 6a3bl MaTepPHAIBHON KYIBTYpPEI, pelIeHHH I106aIbHEIX MPobieM
YCTOWYMBOTO Pa3BUTHsl YEIOBEYECTBA — CHIPbEBOM, 3HEPreTMYECKOH, MUIIEBOH U
3KOJIOTMYeCcKOi 6e30MacHOCTH, B Pa3BUTHH MEIHUIMHBI, OOECII€YEeHHMH YCIIOBHUMH
YCIIEIIHOIO TpyAa M DKOJOrMYeCKM KOMGODTHOM JKH3HH KaXJO0ro 4icHa
oO1ecTBna;

€CTeCTBEHHO-HAYYHOM TIpaMOTHOCTH: [IOHHMMaHHsA CYIIHOCTH METOJOB
IIO3HAHHMS, HUCTIONB3YEMBIX B €CTECTBEHHBIX HayKax, COCOOHOCTH HCIIONB30BaTh



TOMy4acMble 3HAHHUS JUIA aHATH3a K O0BACHEHHS ABIEHHI OKDPYKAIOIIEr0 MUpPa 1
IPOMCXOASIINX B HEM U3MEHEHHH, YMEHHS JIeflaTh 000CHOBAHHbIE 3aKTFOUSHHS Ha
OCHOBE HAyYHbIX (AKTOB M HMEIOIMXCA JAHHBEIX C LEJbIO Oy YEeHUSI
OOCTOBEPHEIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONB30BATh XUMUUYECKHE 3HAHMS IS
PELIEHHs IPOGJIEM B PEabHbIX KH3HEHHBIX CUTYALHUSIX;

MHTEpEeCa K II03HAaHUIO U MCCIIEJ0BATENIECKOM IEITEIHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K  HENPEepHIBHOMY  OOpa3sOBaHHIO U
CaM0o0OOpa30BaHUIO, K aKTHBHOMY MOJYYeHHIO HOBBIX 3HAHHH 10 XUMHH B
COOTBETCTBHH C XKU3HEHHBIMH OTPEGHOCTAMHY;

MHTepeca K 0COOEHHOCTAM TpyZa B PasiUyHEIX chepax MpohecCHOHATbHOM
AESTeTBHOCTH.

METAIIPEMETHBIE PE3YJIbTATHI

MeranpenmeTHEIe pe3ynbTaThl OCBOEHHS y4eGHOTO npeaMera «XHMHS» Ha
YPOBHE cpeHero obiiero 06pa3oBaHus BKIIOYAIOT:

3HAYHMEIE IS bopMupoBaHus MHUPOBO33PEHHS obyyarommuxcs
MEXIUCUUIIIHHAPHbIE (MEKIpEAMETHbIE) O0IeHayYHbIE OHATHUS, OTPaKAIOLIUe
LEJIOCTHOCTh HAay4YHOHW KapTUHBI MHpa U CHeOU(GHKY METONOB [O3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPIHUs, sBJICHHUE,
IIPOLIECC, CHCTEMA, HAYYHBIH (DaKT, MPHHLMUII, THIIOTE3a, 32aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEIOBaHKe, HabmoieHHe, U3MEepEeHHe, SKCIIEPHMEHT U PYyTHE);

YHHBEpCabHblE y4eOHble NEHCTBUA (TIO3HABATENbHBIE, KOMMYHHUKATHUBHEIE,

peryJsTUBHEIE), obecneunBaronme (hopMHpOBaHUE G YHKIIAOHAJIBHOM
IrPaMOTHOCTH U COLIMAIbHOM KOMIETEHIIUH 00YYarOIINXCS;
CIIOCOOHOCTH o0y4aromuxcs UCIIONIB30BaTh OCBOEHHEIE

MEKIUCLUITTIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHHUBEpCalibHble yueOHbIe
IIEUCTBUA B [I03HABATEIILHON U COLIMAIIbHOM IPaKTHKE.

MeTtanpeaMeTHBIE pe3yabTaThl OTPAXKAKOT OBIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  [TO3HABATENbHBIMH, KOMMYHMKAaTHBHBIMA ¥  PErylIsSTUBHBIMH
JIEUCTBUSMH.

OBiaanenne YHHBepCaJIbHBIMH y4eOHBIMH No3HaBaTeJIbHbBIMH
JAeHCTBHAMM:

1) 6a3oBbie JIOTHYECKHE JeHCTBHSA:

caMOCTOSITENBHO  (OPMYJIHpOBAaTH M  aKTyalW3UpoBaTk  Ipobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpenensaTh LeNd JAedATEelIbHOCTH, 3aJaBasd I[apaMeTpbl U KPUTCPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIBTATHl JEATEIBHOCTH C MOCTABICHHBIMHU LIEIIAMH,

MCIIOJB30BaTh IMPH OCBOEHUU 3HAHUM NPHUEMEI JIOTHYECKOTO MBIIUICHUSA —
BBEIJIENIATh XapaKTepHblE MPH3HAKW MOHATHH M YCTaHAaBIMBATh HX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIME ITOHATUS IS OOBACHEHUS OTAETBHBIX ¢hakToB U
SIBJICHUH;

BBIOMDaTh OCHOBAHWS W KDUTEPHH IS KiacCUGUKALMKM BELIECTB U
XHMHYECKUX PEaKIIUi;

YCTaHABIIMBAaTh MNPUYMHHO-CICACTBEHHBIE CBA3M MEKAY H3y4aeMbIMH
SIBICHUAMH;

CTPOUTH JIOTHYECKHE pPACCYKICHUS (UHIOYKTHBHBIE, NOeIyKTUBHBIE, 10O
QHAJIOTHH), BBISBISATE 3aKOHOMEPHOCTH M TNPOTHBODEUMS B paccMaTpUBaEeMBIX
SIBJIEHUSX, (POPMYITHPOBATH BEIBOIBI M 3aK/TIOYEHUS;

[IPHMEHATE B MPOIECCE MO3HAHKS, UCMOJIb3YEMEBIE B XMMHH CUMBOJHYECKHE
(3HaKOBbIe) MOZIENH, MPeobpa3oBEIBATH MOZIEBHEIE TIPEICTABICHHS — X UMHYECKHIA
3HaK (CHMBONI) SNeMeHTa, XHMHYecKas (GopMyna, YpaBHEHHE XHMHUYECKOM
peakuMy — TIpH pElIeHHH Y4YeOHBIX I[103HABATENBbHBIX M IPAKTHYECKHX 3a1ad,
NPUMEHATL Ha3BaHHBIC MOJENbHEIE TIPE/CTABICHHS IS BBIABICHHS XapaKTEPHBIX
NIPU3HAKOB H3y4aE€MBIX BELIECTB U XUMHUYECKHX PEaKIIHi.

2) 6a3oBble HCCIEI0OBATEIBCKHE NEHCTBUA:

BJIaIETh OCHOBaMM METOJOB HAyYHOIO ITO3HAHHMS BEIECTB U XUMUYECKHX
peakuui;

(bopMyNUpOBaTh LETH U 3aa4¥ UCCIIEN0BAHMS, HCIIOIb30BATh TIOCTARICHHBIE
W CaMOCTOSITENbHO C(OPMYIHPOBaHHBIE BOINPOCH B KayecTBE MHCTPYMEHTA
[IO3HAHUS U OCHOBBI Ul (D)OPMUPOBAHUS TUIIOTE3I IO MPOBEPKE ITPABHUIBHOCTH
BEICKa3bIBa€MBbIX CYXKIEHUH;

BIIaJ€Th HAaBBIKAMU CaMOCTOATENBHOIO IUIAHUPOBAHHUS W MPOBEJEHUS
YYEHUYECKUX 3KCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUsI HabmogaTh 3a XOI0M
mpoliecca, CaMOCTOSITENIbHO ITPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUpOBaTh
00600111eHHS ¥ BEIBOJBI OTHOCHTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBIIATh OOOCHOBAaHHBIM OTYET O MPOAEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIEeNOBATENbCKOW MW  IPOEKTHOH
JEeSTENBHOCTH, TPOSBIATh CIHOCOOHOCTE M TOTOBHOCTh K CaMOCTOSTEIIBHOMY
IIOUCKY METOJOB peLIeHUs IPaKTHYECKHUX 3aJay, NPHMEHEHHIO Pa3TUYHBIX
METO/IOB ITO3HAHHUS.

3) paboTa ¢ nHpopmanHei:

ODHEHTHUpPOBAaThCS B PA3IMYHBIX HCTOYHMKAX HHQpopMmauuu (Hay4HO-
TIOMyJIsApHas JHUTepaTypa XUMHYECKOrO COJepiKaHHs, CIPaBOYHbIE TMOCOOHS,
pecypcsl MIHTepHeTa), aHAIM3UPOBATh HH(OOPMAIMIO Pa3NHYHBIX BUAOB U (QOPM
MpeACTaBIICHUS, KPUTHYECKHU OIIEHUBATh e JIOCTOBEPHOCTH U
HEMIPOTUBOPEYHUBOCTE;



(GopMynHpoBaTh 3ampOCEl ¥ NMPUMEHSTH Pa3IAYHbIE METOJbI NTPH MOHCKE H
orbope uHG(OpMaLMM, HEOOXOAMMOW JUIsl BBINONHEHMS y4eOHBIX 3ajmad
OIPENEIEHHOIO THUIIA;

npuobpeTaTh OINBIT HCIONB30BaHHA HHGOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBEIX CHCTEM;

CaMOCTOATENEHO  BBHIOMpAaTh  ONTUMANBHYHO  GOpPMY  IIpeACTABIECHUS
vH(pOpMaiyu (cxeMbl, rpadHKH, IHarPaMMBI, TaOIHIIEI, PUCYHKH U APYTHE);

HCIIONB30BaTh HAy4YHBIM #A3BIK B Ka4decTBe CpeacTBa Ipd pabore ¢
XMMHYECKOH HH(OpMalMeil: NPHUMEHATh MeXKIpeaMeTHele ((QuU3MYecKHe W
MaTeMaTH4eCKKe) 3HaKd U CHMBOJIBL, GOpMyIIbl, a00peBHATYPBI, HOMEHKIATYDY;

UCIIOJIB30BaTh M IpeoOpa3oBHIBaTE 3HAKOBO-CUMBOJIMYECKHE CpENCTBA
HarasIHOCTH.

OBnajeHne yHHBepcaJbHBIMH KOMMYHHKATHBHBIMH JeHCTBHAMHE:

3aJjaBaTh BOIMPOCHI [10 CyIIECTBY OOCYKIaeMol TeMBI B XOAe JUajora W/ wiu
JIUCKYCCHM,  BBICKaselBaTh HAEH, GOpPMYIMpPOBAaTE CBOM  IPEIJIOKEHUS
OTHOCHTENIBHO BBIIOJHEHUS NIPEIOKEHHON 3a1auy;

BBICTYIIaTh C IIpe3eHTalllell pe3yJIbTaTOB IO3HABAaTEIBHON [1eATElIhHOCTH,
MOJTY4YE€HHBIX CAMOCTOSATENIBHO UIIH COBMECTHO CO CBEPCTHUKAMHU ITPU BEHINOITHEHUH
XMMHUYECKOIO 3KCIIEPUMEHT, TIPAKTUYeCKOH paboThl MO HCCIIEOBaHUIO CBOWCTB
M3y4aeMBIX BEILECTB, pealn3alii yueOHOro npoekra U GopMylIupOBaTh BEIBOIbI
10 pe3y/ibTaTaM IMPOBeAEHHBIX HCCIENOBaHUH IIyTEM COIacoBaHMs MO3MIMA B
XoJe o0cyxaeHus 1 00MeHa MHEHHAMH.

OBJ1ajeHHe YHUBEPCATbHBIMH PeryIssiTHBHBIMH IeACTBHAMH:

CaMOCTOSATENBHO IUIAHUPOBAaTh U OCYILIECTBIATH CBOK IIO3HABATEIBHYIO
NeATENIHOCTh, OmpedeNss e€ Leld M 3aJadyd, KOHTPOJIMpPOBaTh M IO Mepe
HEeOOXOJIMMOCTH KOPPEKTHPOBaTh IIpe/UlaraeMblii alrOpUT™M [OEUCTBUH IpH
BBIMIOJIHEHHM Y4YeOHBIX M MCCIIEIOBAaTEIbCKHX 3ajad, BbIOMparh Haubonee
>(p(heKTURHEIH CMOCO6 MX peIleHHs C YYETOM MOJyYyeHUs HOBBIX 3HAHHMH O
BEIECTBAX U XMMUUYECKUX PEAKIHIX;

OCYIIECTBIATE CAMOKOHTPOIIb CBOEH JEATENbHOCTH Ha OCHOBE CaMoaHanunsa

U CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpeIMeTHBIe pe3ylbTaThl OCBOEHHS Kypca «OpraHuWdeckas —XUMHD

OTpaxaloT:
chOpPMHPOBAHHOCTb  IPEICTABICHAH O XUMHYECKON  COCTaBJISIOIICH

eCTeCTBeHHO-Hay"-IHOﬁ KapTHHBl MHpa, pPOJIHA XAMHAK B [IO3HAHUH SBJICHHH



NpUpOnEl, B (GOPMHPOBAHHUH MBIIUIEHHUS | KYJIBTYpPEl JIMYHOCTH, €&
(YHKIMOHAITBHOM IPaMOTHOCTH, HEOGXOMMMOl IS PELIEHNS [PaKTHYECKHUX 3a/1ay
U KOJIOTHYECKH ODOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO ¥ NPUPOTHOMN
cpene;

BIaI€HUE  CHCTEMOHM  XHUMHUYECKHX  3HAHWUH, KOTOpass  BKIIIOYAeT:
OCHOBOIOJIAratOlMe TIOHATHSA (XMMHYECKHH DJIIEMEHT, aToM, 3JIEKTPOHHAA
o6omouKa aToMa, MOJIEKyJIa, BaJIeHTHOCTb, IEKTPOOTPHLIATEIBHOCTE, XUMUYECKas
CBA3b, CTPYKTYpHasi (opMyna (pa3BEpHyTas ¥ COKpamEHHas), MOJb, MOJIIpHas
Macca, MOISIDHBIA 00BEM, yIIepoIOHBIA CKeleT, (YHKLUHOHAIBHAS rpyImna,
palluKal, H30MEpHs, H30MEPEI, TOMONIOTHIECKUH PN, TOMOJIOTH, YIJIEBOAOPO/IBI,
KHUCIIOpOA M a30TCOAEpKAIIME COENMHEHHS, MOHOMED, IIOJIMMED, CTPYKTypHOE
3BCHO, BBICOKOMOIIEKYIIPHBIC COCIMHEHMUs); TEOPUM U 3aKOHBI (TEOPHs CTPOSHHUS
OpraHu4eckux BemecTB A. M. ByTiepoBa, 3akoH COXpaHeHHsT MacChl BEIECTB);
3aKOHOMEDHOCTH, CHMBOJIMYECKHH S3BIK XHMHH; MHPOBO33DEHYECKHE 3HAHHS,
Je)Kallie B OCHOBE IIOHMMAaHUs IIPUYHHHOCTH M CHCTEMHOCTH XHMHYECKHUX
ABIIEHUH, (DaKTONOTHYECKHE CBEIEHHMs O CBONCTBAX, COCTABe, MOJyYeHUH |
0e30macHOM HCIONB30BAaHWH B&KHEHIINX OPraHMYECKHX BEIIECTB B OBITY H
IIPaKTHYECKOMN NEATETBHOCTH YEJIOBEKa;

COPMHUPOBAHHOCTh YMEHHIl BBISBISATh XapaKTepHbIE IIPH3HAKHM [OHSTHI,
YCTaHaBIMBaTh MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHSATHS TPH
OINMCaHUU COCTaBa, CTPOCHHS H NIPEBPALEHUN OpPraHUYeCKUX COEIHHEHUH;

C()OPMUPOBAHHOCTE YMEHHH HCIONB30BATh XUMHYECKYIO CHUMBOJIMKY I
COCTaBJIEHUs MOJIEKYJISPHBIX M CTPYKTYpHbIX (pa3BEpHYTOHM, COKpaIIEHHOM)
GopMyn OpraHMYeCKMX BEIIECTB M ypaBHEHHH XHMHYECKUX DPeaKIMi,
M3rOTaBJIMBaTh MOJENH MOJIEKY] OPraHHYECKHMX BEIIECTB IJIS WUIUTFOCTPAIlUU WX
XUMHUYECKOI0 U MPOCTPAaHCTBEHHOTO CTPOEHHMS;

Cc(hOpMUPOBAaHHOCTh YMEHHWH YCTAaHaB/IMBAaTh IPHHAIIEIKHOCTh H3YYEHHBIX
OpPraHMYeCKHMX BEIIECTB I[10 HX COCTaBy M CTPOCHHUIO K OIPEIEIEHHOMY
KJaccy/Tpynme coequHeHu#d (yrieBoOOpOAbl, KHUCIOPOA U a30TcolAepiKallue
COEMHEHMS, BBICOKOMOJEKYJISpPHBIE COEJIMHEHHWs), AaBaTb MM Ha3BaHUs IO
cucrematudeckoi HoMeHknarype (IUPAC), a takxe NpUBOAWTL TPUBUAIIBHEIE
Ha3BaHUs OTHENbHBIX OpPraHMYECKHMX BEHIECTB (3THJIEH, NPOIMUJIEH, all€TUJIEH,
THJIEHTJTUKO/b, TNIHIEpHUH, (eHOod, (GopMaibAeru/, aleTalbIerujl, MypaBbHHas
KHCJIOTa, YKCyCHasi KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTEapUHOBAsA KMCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, LeJI0103a, NIHLHH);

c(OPMHPOBAaHHOCTh YMEHHUS ONpeNeNsTb BHIbl XHMHYECKOHW CBS3H B
OpraHWYeCKUX COSIMHEHHUAX (OQUHAPHBIE U KPaTHEIE);



COPMHUPOBAHHOCTE YMEHHS NPUMEHATH [IOJNOKEHHS TEOPHH CTPOCHHS
opraHuyeckux BemectB A. M. BytnepoBa miist 06B5SCHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHS MacChl BEIIECTB,;

CQOPMHPOBAHHOCTE ~ YMEHHH  XapaKTepH30BaTb  COCTaB, CTPOCHHE,
(u3MyecKHe M XMMHMYECKHME CBOWCTBA THUIMYHBIX MPECTABUTENEH pa3IH4HBIX
KJIaCCOB OpPTraHWYECKHMX BEIUECTB (METaH, 3TaH, 3THJEH, MPONMIEH, aleTHJIEH,
Oyranuen-1,3, metunbyranuen-1,3, Gen3omn, METaHOJ, 3TaHOJ, 3TUJIEHIIIHKOJIb,
TIIALEPUH, (EHON, aleTalnbAeTHl, MypaBbHHAs W YKCyCHas KHCIOTHI, IJIIOKO3a,
Kpaxmall, OeTI0N03a, aMHHOYKCYCHAsl KMCII0Ta), UILIFOCTPHPOBATh [€HETHYECKYIO
CBA3b MEXIy HUMH YPAaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKHX peakuui c
UCITONIb30BaHUEM CTPYKTYPHBIX (DOPMY.T;

c(hOPMHPOBAHHOCTL YMEHHS XapaKTepH30BaTh HCTOYHHUKH YTIIEBOIOPOIHOTIO
ChIpbsi (He(TB, TNPUPOAHBIM ra3, Yroiab), CHOOCOGEI HX mepepaGoTKUu H
MIPaKTH4YECKOe IPUMEHEHHE NPOAYKTOB NepepaboTKy;

C()OPMHUPOBAHHOCTE YMEHHMH IPOBOAWTH BBEIYMCIECHHUS 110 XHUMHYECKHM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaklMy 110 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB MY IIPOAYKTOB pPeaKIun);

chOpMHUPOBAaHHOCTh yMEHHH BIafeThb CHCTEeMOH 3HaHUH 00 OCHOBHBIX
METO/ax Hay4yHOI'O NO3HaHUs, UCIIOJIB3YEMBIX B XUMUM IIPH M3YYEHHH BEIIECTB U
XUMHYECKUX SBJIEHUH (HaOOIeHHe, H3MepeHHe, SKCIIepUMEeHT, MOJeIHpOBaHHe),
HCIIO/IB30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHHSA Uil IPHUHATHS DpELICHHH B
KOHKPETHBIX JKW3HEHHBIX CUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
[IPUMEHEHUEM,

c(hOpMHUPOBaHHOCTh YMEHHMH COOMIOAATh MMpaBuUiia M0JIb30BAHUA XHMUIECKOH
nocyoi W naGopaTopHeIM OGOpYZOBaHHEM, a Takike INpaBHna obpalleHus ¢
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOIHEHHUIO J1abOpaTOPHBIX
XUMHAYECKUX OIIBITOB;

c(hOPMHPOBAHHOCT yMEHHH ILIaHHPOBaTh W BBINOJHATH XHMHYECKHH
5KCIIEpPUMEHT (TIpeBpallleHHs] OPraHUYECKUX BELIECTB [IPH HarpeBaHKH, MOTydCHHE
9THJIEHA M H3y4YeHWe ero CBOMCTB, Ka4yeCTBEHHBIC PpEaKLUHWH OpPraHuYeCKUX
BEIleCTB, JeHATypalus OelKOB TpH HarpeBaHWM, LBETHHIC peakluu OenkoB) B
COOTBETCTBHM C IPaBUJIaMH TEXHMKM O0€30MacHOCTH MpH OOpalleHHH ¢
BeIECTBAMH M J1abopaTopHBIM 00OpYJOBaHMEM, IPEJCTABIATE PE3YJIBTATHL
XUMUYECKOr0 JKCIIEpHMEHTA B (OpMe 3alluCH YPaBHEHHH COOTBETCTBYIOLIMX
peaxiuii ¥ GopMyIMpOBaTh BEIBOBI HA OCHOBE 3THX PE3Y/IbTATOB;

c(hOpPMUPOBAHHOCTh yMEHHM KPUTHYECKH aHaTM3MpOBaTh XUMHUYECKYIO
WHGOpMALIMIO, TOTyYaeMylo U3 pa3sHBIX HCTOYHHKOB (cpemcTBa MaccOBOM
uHpopmauuy, IHTepHET U APYTHX);



COPMHUPOBAHHOCTE  YMEHHH  COGMIOIAThH IIpaBAJIa  3KOJIOTHYECKH
LIe1eCOO0pa3sHOro MOBeNeHHS B ObITYy M TPYNOBOM JEATENBHOCTH B Lensx
COXpaHCHHs CBOEro 370POBbS M OKPYKAIOLIEH NPUPOIHON Cpelbl, OCO3HABATH
ONacHOCTh BO3JCHCTBUS Ha JKUBbIE OPTaHM3MBI ONPENENEHHBIX OPraHHYECKUX
BEIIECTB, MMOHMMAs CMbICH mokasatens I[IJIK, nmoscHATs Ha mpuMmepax crocoObl
YMCHBIICHUST W NPENOTBPAIEHHS HX BPEAHOrO BO3JEHCTBUS HA OPraHH3M
YyelloBeKa;

Uil O0YYarOIMXCS ¢ OrPaHMYEHHBIMH BO3MOMKHOCTIMHU 3/I0POBbS: YMEHHE
NPUMEHATh 3HaHHS OO0 OCHOBHBIX IOCTYNHBIX METONAaX IO3HAaHWS BEIIECTB M
XUMHUYECKHUX SIBIIEHHIA;
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YYEBHO-METOJAWYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
IPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1)1 YYEHUKA
e Xumus 10 kaacce. / I'abpuensn O.C., Octpoymos U.I"., Cnagkos C.A.,

AxunoHepHoe 001ecTBo «M3parensctBo «IIpocserienue»

METOAUYECKHUE MATEPHUAJIBI JISI YYUTEJSA

1. O. C. I'abpuensn, . I'. Octpoymos, U. B. Axcénosa, Xumus. 10 knacc. ba3ossrit
ypoBeHb. MeToauueckoe nocobue.

2 O. C.T'abpuensn, C. A. CnagkoB. Xumus. 10 kiacc. ba3oBeriit ypoBeHb. Pabouas
TeTpajb.

3 O. C. TI'abpuenss, U. B. Tpurybuak. Xumus. 10 kinacc. ba3oBbli ypoBeHs.

3agayHHK

IIA®POBLBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://www.alhimik.ru IIpeacTaBieHsl cieayroume pyOpUKH: COBETEI
aBUTYpUEHTY, yUIUTENIIO XUMHUH, CIPAaBOYHHUK (04eHs Gombinas noa6opka Tabmui u
CIIPaBOYHBIX MATEPUANIOB), Bec&Nas XMMHKsl, HOBOCTH, OJTUMIIMA/IbI, KyHCTKaMepa
(Macca MHTEPECHBIX HCTOPHYECKHX CBEIEHNUH)

2 http://www.hij.ru/ Xypran « XuMust ¥ )XH3Hb)» TTOHATHO U 3aHAMATEIEHO

paccKas3bIiBacT 0060 BcéM HHTEPECHOM, 9TO IPOHUCXOOHUT B HAYKE H B MHpE€, B KOTOPOM



MBI JKUBEM.

3. http://chemistry-chemists.com/index.htm] DNEeKTPOHHBIH XypHa « X UMHKH |

XHMHs». B JKypHane npencTaBneHo MHOXeCTBO OIEITOR o XUMHH, COOEPKUTCS
MHOTO 3aHMUMATENBHOH MH(OPMALIHH, TO3BONISIONIEH YBIeUh YYEHHUKORB
SKCIIEPHMEHTANBHON JaCThIO IPeIMeTa.

4 http://c-books.narod.ru Jlutepatypa no xumum.

5 http://1september.ru/ . XKypran «IlepBoe ceHTSOps» Ans yuuTeneit U He ToabKo. B
HEM TIpE/ICTaBIIEHO GOIBIIOE KOTUYECTBO paboT YYEHHUKOB, B TOM YUCTIE U
HCCJIE/IOBATEECKOrO XapaKrepa.

6 http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KonBHBIH IOpTa CO
CCBLIKaMH Ha 00pa3oBaTe/IbHEIE CAHTHI IO XHMHUH.
www.periodictable.ru C6opHIK cTaTeif 0 XHAMUYECKHX IEMEHTAX,

HIUTFOCTPUPOBaHHBIHA SKCIIEPHMEHTAMH.



