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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE CpeOHEro o00mero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHnusaunusix Poccuiickoit denepanum,
peanu3yronMX OCHOBHbIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHH
«Crpareruu passutus Bocniutanus B Poccuiickont @enepanuu Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOorpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1Iel crpaTeruy 00y4eHus, BOCOIUTAHUS U pa3BUTUS OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbable nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAaHMNW K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEepUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHus CpeACTBAMH Y4eOHOTO MpeiMeTa « XUMUS»,
coJlep)KaHUEe M TOCTPOCHHE KOTOPOTO OINpPEAEIeHbl B MpOTrpaMMe IO XUMHH C
y4€TOoM cCreuu@uKd HayKd XUMHUH, €€ 3HAuYeHHs B TMO3HAHUU MPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIMIMX LEJeH U MPUHLIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B GOPMUPOBAHKE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYXKarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeNOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KaXJI0oro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3YYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYKD UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEHNIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA, MNPOAOJDKEHUS
o0Opa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeaMeTa  «XHUMHSD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» u «OOm@as M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM MO HEOPraHWYECKON XMMHUU (C BKIIOUEHHWEM 3HaHUM U3 00IIeld XUMUU) U
OpraHu4eckon XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oO€eCleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuvecKas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M 3BJIEKTPOHHBIX
MpeICTaBICHU 0 CTpOoeHnH BelecTB. CBelleHns 00 N3y4aeMbIX B KypCe BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHMyeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyHarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOINYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKHUX MO3HUIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIONMIEH 1 MPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUsI JONONHseTCs B Kypcax 10 u 11 kiaccoB anemenTamu
COJIEp KaHMs, UMEIOIIMMHU KYJbTYPOJIOTUYECKUA M MPUKIATHON XapakTtep. OTH
3HaHUS CHOCOOCTBYIOT NOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTMMH HayKaMu,
PacKpbIBAIOT €€ POJIb B IIO3HABATENIbHOM U MPAKTUYECKOM 1EATENBHOCTH YEJI0BEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTD €€ JJIs TONOJHEHUS 3HaHUH,
pEeLICHUS MHTEJUIEKTYaIbHBIX ¥ SKCIIEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YUYECHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHMMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepUabHOE €IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh TPUPOJHBIX SIBICHUM TyTEM IKCIIEPUMEHTA
U pELICHUsS MPOTUBOPEYM MEXIy HOBBIMU (DaKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodsieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4YaronMxcsi NPHUHATHIE MNPOrpaMMOM IO XWUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB JICITCIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00pabOTKu
uHpopMauu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENILCKON JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIep>KaTEeIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PECHHS TJIABHBIMH IIEJISIMH HM3YyYCHHs TIPEeIMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BHUTHUS U CTAHOBJICHWS,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XUMHYECKHUX PEaAKITNil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB U XUMHUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA IeJIel U 3a/1ay U3y4eHUs
IpeMETa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero olmiero oOpasoBanus. CeromHs B
MIPETIOIaBaHNH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHUE TPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOM HA  TMOJTOTOBKY
BBIITYCKHUKA O00I1e00pa30oBaTEIbHOM OpraHu3aIliy, BIIAJICIONIET0 HE HabOpoOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMHU
aKTUBHOTO MOJTyYEHHUs 3HAHUH ¥ IPUMEHEHUS UX B PEATbHOMN KU3HU JIJIS PEIICHUS
MPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM Ipu U3yUdeHUU peIMeTa « XUMUS JOMUHHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

amanranusi oOyJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTCIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEpPCAJbHOEC 3HAYEHWE IS Pa3IMYHBIX BHJIOB
NeSATeTLHOCTH: PEIICHHs MpoOJeM, MOorcKa, aHaimu3a U 00padoTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTUYECKOMN
0€30IMMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
YeJI0OBeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUSA 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SYHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 67 yacoB: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 33 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiaccU(pUKaluu opraHmdeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3iaMyu OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHUE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJiaBjieHue, OOyriIuBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu 3aMeIleHuss M TOPEHHMs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUIIEH —
IPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEHIIHNeE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TPOCTEHIIMNA TpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKUE U
XUMUYECKHUE CBOMCTBA (pEaKlMK TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHsS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes, cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue u npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckass CBSI3b MEXIY YIJIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTauble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl mepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHHs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIHALEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[pumeHeHre rimuepruHa u STUIECHTJINKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpneruibl U Kemouwvl. DopMmanbleru, aneTanbAETUN:  CTPOECHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), TOJyUYeHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHas
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHrue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICIITMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjiacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUYECKHUE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpO>KEHHE IIIIOKO03bI), HAX0XKICHHUE B IPUPOJIE, IPUMEHEHUE, OMOIOTHYECKask POJIb.
®otocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henoo3bl.  PU3NYECKWE W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAsI PEAKIIHUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpPOBE/ICHUE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCIEHHE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OoTepHble Oprannyeckue coequHenus. usnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHASs M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMs], KAYECTBEHHBIE PEAKIIMU HA OEJIKU.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHS.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIEeCTB W HUX MpEeBpalleHUl:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH]UKalus, NepUOIUIHOCTb, HAOII0ACHNE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOTO IHTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIE 1 KOCMETUYECKHE MpenapaThl, MaTepruaibl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoOaWYecKoro 3akoHa W llepumoandeckoill cucTteMbl
xumudeckux snueMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaaM.
3HaYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUN NPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHble U cialble 35eKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkuum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM IOHITHUS «MACcCOBas JOJIA
BEILIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJI0poa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIUX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuognueckoit cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOUYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METAJUIOB.



XUMUYECKUE CBOMCTBA Ba)XKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaMH
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétbl Maccel BelecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
W3 BELIECCTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM DKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECCTB U XUMHUYECKUX PEAKIUN.

[IpencraBiennss 00 OOMMX HAYYHBIX MPHUHIMIIAX  TPOMBIIICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTraHUYECKUE U MUHEPAJIbHbIC
ynoOpeHus.

XuUMHST U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENnapaToB OLITOBOM XUMHUH B
TOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEHUH oOOmed
HEOpraHU4ecKol XuMuM B 11 Kiacce OCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKaius, TMepUOIUIHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepus, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUe BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJIE3HbIC UCKOIIaeMbIe, TOILIUBO,
peCypChl.

TexHoOrHsI: XUMUYECKash MPOMBIIUICHHOCTb, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPerapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM  CpellHero oOmmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsI SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B coOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTABHUTh
1EJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPHUHATHIMM B OOILECTBE
HOPMaMM Y TpPaBWIAMM  TOBEJIEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIMXcsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATENILHON M TNPAKTUYECKON JAESTENbHOCTU
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUsS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIIN3E
uH(pOpPMaIUHU O NEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
IICUXWYECKOMY 370POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHlecTBAaMU B OBITY,
ITOBCEHEBHOM U3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAaHUsl LEHHOCTH TNPaBWJI HMHIUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpECa K MPAKTUIECKOMY M3yUEHUIO MPOodecCcuii pa3InyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJOTMYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATEIBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKPYKAIOIEM MHUpPE KaK O €IMHCTBE MPHUPOALI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJIsI  COBPEMEHHOM
IUBUJIM3ALHN: B €€ TyMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIIbHONW KYJNbTYPhI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JIeNaTh 000CHOBAaHHbBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TMOHSATHUS, OTpa)Karouue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayYHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeIOBaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue GyHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOW KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJaroImmxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

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

ONPENENIATh MENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMyia, ypaBHEHUE XUMUYECKON peaKkIuu
— TIpU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLnii;

dbopMyIMpOBAThH MEJN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENILHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypcebl HTEpHETa), aHanmM3upoBaTh WH(YOPMALMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IPU PAOOTE ¢ XUMUUECKOU
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (OpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBJajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1eliCTBUSIMM:

3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPH BBIIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEAOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMeHa MHCHUSIMH.

Ogi1aieHHe YHMBEPCAJbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO MO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii airoput™m ACHCTBUN Mpu
BBIMIOJITHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJIEHUMN MPUPO/IBI,



B (OpMHUpOBaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUS] MPAKTUYECKHUX 3a/1ad U AKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBI 00BEM, YIIIEPOIHBIN CKeNeT, QyHKIMOHAIbHAS TPYIINa, PauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTtnepoBa, 3akoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXalye B OCHOBE I[IOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUN BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUS ¥ IIPEBPALIEHNN OPTAHUYECKUX COEIUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMyll  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKMX BEIIECTB ISl WUIKOCTPALUHA HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy MU CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCOAEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIEHTJIMKOJb, TIULEPHUH, (EeHOJ, (popMalbaerus, ameraabAerui, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(OpPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3H B
OpPTraHUYECKUX COCTMHEHUAX (OMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHATH IMOJIOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHHE, Pr3nuecKkue
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, IPOMUJICH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH305, MEeTaHoJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTaNbIeTU, MypaBbiHasl U YKCYCHasl KMCIIOThBI, TJII0K03a, KpaxmaJl, 1eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrodib), CIOCOOBI UX MEPEePadOTKH U MPAKTHIECKOE
IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX sBJICHUN (HaOJ0/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJICTUPOBAHHUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H WX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABWIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUTAHWPOBATh U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYECHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MTPU HAarpPEBaHHH, IIBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUHU
C TMpaBWJaMHW TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyAOBaHUEM, TMPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TIOJy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
11€JIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATCILHOCTH B IIEJIAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpellbl, 0CO3HABAThH



ONAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX IO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHMS Kypca «OOIass W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOM
rpaMOTHOCTH, HEOOXOIUMOM JJIsi pElIeHUs MPAKTUYECKUX 3a/lad U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 3710POBBIO M IPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAITMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAS JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILLICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEHMIECTB H  YPAaBHCHWM XHMHYECKHUX  PEAKIUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIlIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Tra3, aMMHakK, Tamic¢Has
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OINpPEACNISITh BaJIECHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpynmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBaTh CMBICI MEPUOANYECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemeHToB JI. M. MeHneneeBa, WCHOJIb3ysl MOHATHUS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoi cucTemsl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3UM MEXK]Y HEOPraHWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPAaBHEHHUS PEAKIMN Pa3IudHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaUYeCTBEHHBI COCTAB pPa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, pPaClO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMM  PACKPBIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOLIMX HAyYHBIX MPUHLHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M J1abopaTOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpalleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEepPOKCHUIA BOAOPOJAAa B MPUCYTCTBHM KaTalau3aropa,
ONPENENICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJad IO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEeAKIUi U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJOAaTh  TpaBWiIa  AKOJOTHYECKU
1eJIeCO00pa3HOrO0 TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHMsSI CBOETO 30POBbS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHAT, Ha mpuMepax CHOCOObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsl 00y4aronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHYECKUX

dbopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1.Teopernyeckue 0CHOBBI OPraHU4eCKOi XUMUH
IIpenmeT oprannyeckoii Xumuu. Teopust
p p P https://myschool.edu.ru/
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Paznea 2.¥YrieBonopoanst
2.1 IIpenenpHbIE yIIIEBOAOPOABl — ATKAHBI 2
29 HenpenensHble yriieBogOpObI: AIKEHBI, 6 | https://myschool.edu.ru/
' AJIKaIUEHBI, AJTKUHBI
https://myschool.edu.ru/
2.3 ApomaTHudecKkue yriaeBog0pOIbl 2
24 [IpupoiHBIE HICTOYHUKH YIJIEBOIOPOJIOB U 3 | https://myschool.edu.ru/
' uXx nepepaboTka
Hroro no paszneny 13
Paznen 3.Kucinopoaconep:kamnue opranndyeckue coeJuHeHust
https://myschool.edu.ru/
3.1 Cnuptsl. @eHon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 | https://myschool.edu.ru/

CrnoxHble 3¢upbl




https: hool.edu.
3.3 VrneBoasl 3 ps://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 4.A30Tcoaep:kaniye opraHnyecKue coeTuHeHnst
https: hool.edu.
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 el o
Hroro no pazaeny 3
Pazgen S.BbicokoMoJIeKyJIAPHbIE COeAUHECHUSA
https: hool.edu.
5.1 [Inactmaccel. Kayuyku. Bonokna 2 R
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourposbubie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1.Teopernyeckue 0CHOBbI XUMHUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
P PHOA https://myschool.edu.ru/
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 https://myschool.edu.ru/
' BEIIIECTB
1.3 XUMHYECKUE PEAKLUN 6 1 1 https://myschool.edu.ru/
Wroro no pazaeny 13
Pasznen 2.Heopranuyeckasi xuMusi
2.1 ‘ Merainsl 6 1 https://myschool.edu.ru/
2.2 ‘ Hewmeramisl 9 1 1 https://myschool.edu.ru/
)3 CBs13p HEOPTAHUYECKUX U OPTraHUUYECKHUX ) https://myschool.edu.ru/
' BEIIECTB
Hroro no pazneny 17
Pasznen 3.Xumus u xKu3Hb
https://myschool.edu.ru
3.1 XUMHS ¥ KU3Hb 3 psi/fmy :
Hroro no pazneny 3
OBHLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugpossbie
w/n Tema ypoka Beero Konrpoubnbsie IIpakrnuyeckue fll3y‘lel-ll/lﬂ :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypes:

| [Ipeamer oprann4ecKor XUMHH, €€ | https://myschool.edu.ru/
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUs OPraHUuYECKUX https://myschool.edu.ru/

2 coequHenunit A. M. Bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o KiaccupuKauu https://myschool.edu.ru/
OpPraHUYECKUX BEILECTB.

3 Homenxknarypa (cucremaruueckas) u 1
TPUBUAJIbHBIC HA3BAHUSI OPIraHUYECKUX
BELIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, | https://myschool.edu.ru/
TOMOJIOTMUECKUHN PSJL

5 MeraH u 3TaH — npocTenIne | https://myschool.edu.ru/
IIPEICTaBUTENN aJTKAaHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 https://myschool.edu.ru/
CBOICTBa

- OTUiEH U IPONWIEH — IpocTeiine | https://myschool.edu.ru/
IIPEICTAaBUTENN aJIKEHOB
ITpakTuyeckast padora Ne 1.

8 «IlonmydeHue dTUIIEHA U U3YYECHUE €TO 1 1

CBOWCTB»




10

11

Aunkanuensl. byranuen-1,3 u
Metmwnoyraauen-1,3. [Tomydenue
CUHTETUYECKOT0 KayuyyKa U PE3UHBI
AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
MpEeACTaBUTEb AIIKUHOB

Brraucnenus 1o YpaBHCHUIO
XHUMHYECKOH peaKu

https://myschool.edu.

ru/

https://myschool.edu.

ru/

https://myschool.edu.

ru/

12

13

14

15

16

ApeHsbl: GEH30J1 U TOTYOJI.
TOKCHYHOCTH apEHOB

I'eneTnyeckas cBs3b YriieBo40poaoB,
IMpHUHAJIC)KAIIUX K PA3JIMYHBIM
KJj1accaM

[TpupoHbIE HCTOUHUKHU
YTJIEBOIOPO/IOB: MPUPOAHBIN ra3 U
MONyTHBIE HEPTSHbIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu

[IpuponHbIE HICTOYHUKHU
YIJI€BOJIOPOAOB: IPUPOAHBIN ra3 u
MONyTHBIE HEPTSHbIE ra3bl, HEPTH U
POAYKTHI €€ mepepaboTKu

KontposnbHas paboTa mo pazaery
«YTIIeBOAOPOIBD

https://myschool.edu.

ru/

https://myschool.edu.

ru/

https://myschool.edu.

ru/

https://myschool.edu.

ru/

17

18

[IpenenbHBIC OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOJI. BoiopoaHas cBs3b
MHoOroaroMHble CIIUPTHI:
STUJIEHTJIMKOJb U TIULEPUH

https://myschool.edu.

ru/

https://myschool.edu.

ru/




19

20

DeHOII: CTPOCHHUE MOJIEKYITBI,
(du3nUecKre U XUMHUYIECKUE CBONCTBA,
MIPUMEHEHHE

Anpaeruapl: GopMabaeTuI 1
aleTaabaerua. AICTOH

https://myschool.edu.ru/

https://myschool.edu.ru/

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIOTHI: MypaBbHHAS U

yKCYCHas

https://myschool.edu.ru/

22

23

24

[IpaxTuueckas padora Ne 2.
«CBoMcTBa pacTBOpa YKCYCHOM
KHCIIOTBI)

CreapuHOBas U OJICMHOBASI KMCIIOTHI,

KaK MPEeJCTaBUTEIN BBICHIINX
KapOOHOBBIX KHUCJIOT

Mb11a KaK COJIM BBICHINX Kap6OHOBHX
KHUCJIOT, UX MOIOIICC JeHCTBHE

https://myschool.edu.ru/

https://myschool.edu.ru/

25

CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(prupoB

https://myschool.edu.ru/

26

27

28

Kupsl: rusiposin3, npuMeHEeHUE,
Ouos0ruuecKas pojb )KUpOB
VYTneBobl: cOCTaB, KilacCH(PUKAIUSI.
Baxwnerime npencraBuTenu:
TII0K032a, PpyKTO3a, caxaposa

KanMaJ'I " [ICJIIK0JIO3a KaK
MPUPOAHLBIC TOJIUMEPBI

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




KonTponbHas pabora no pazzaeny

29 «Kucnopoaconepxaiue 1
OpraHUYEeCKUE COCTMHEHUS»
30 AMWHBI: METUJIAMUH ¥ aHWIMH 1 https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTepHbIe https://myschool.edu.ru/
31 OpraHUYeCKUE COCTUHEHUS, UX 1
Ouosornueckoe 3HaueHue. [lenTuabl
1 benku kak npupoiHbIe | https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS
33 OCHOBHBIC IOHATHS XUMUH https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COSUHEHUN !
OCHOBHBIE METOILI CHHTE3A https://myschool.edu.ru/
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TmacTmaccel, kKaydyku, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHast KOH(QUTYpaLusi aTOMOB

https://myschool.edu.ru/

[leproguueckuii 3aKoH 1
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
MenneneeBa, UX CBS3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

https://myschool.edu.ru/

3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEIMHEHMH 110 IpynIaM u
nepuoaaM. 3HaUCHUE
MEPUONYECKOT0 3aKOHA U CHCTEMBI
XUMHUYECKHX 31eMeHTOB [I. 1.
MenzeneeBa B pa3BUTHH HAYKH

https://myschool.edu.ru/

Crtpoenue BemecTBa. XuMHUUYECKast
CBA3b, eé BUJBI, MEXaHU3MBI
00pa30BaHMs KOBAJEHTHOW CBS3U.
Bonoponnas cBs3b

https://myschool.edu.ru/

BaneHTHOCTE.
DneKTpooTpUlaTeTbHOCTh. CTENeHb
okuncieHuns. BemecTBa

https://myschool.edu.ru/




MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX.

HUctunasie n KOJUIOMAHBIE paCTBOPBEI.
MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckasi CBsI3b HEOPraHUUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

https://myschool.edu.ru/

Knaccugukanums XuMuaeckux
peakuuil B HEOPraHU4YECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS] SHEPTUU
IIPY XUMHUYECKHUX PEAKLMIX

https://myschool.edu.ru/

CxkopocTts peakiuu. O6paTumbie
peaknuu. XMMHUYECKOE PABHOBECHE

https://myschool.edu.ru/

10

11

12

[IpaxTnueckas padora Ne 1.
«BnusgHue pa3nuyuHbix (GakTOpoB Ha
CKOpPOCTH XUMHYECKON PCaKun»

DneKTpoauTHYeCKast JUCCOLMALUS.
IToHaTHE O BOJOPOJHOM MOKa3aTene
(pH) pacTtBopa. Peakiiun nonHoro
oOMeHa. ['uaponn3 opraHu4ecKux u
HCOPTraHNYCCKUX BCIICCTB

OKuCINTENEHO-BOCCTAHOBUTENILHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIIaBoB M paCTBOPOB COJIEH

https://myschool.edu.ru/

https://myschool.edu.ru/




13

14

15

16

KonTponbHas pabora no pazaeny
«TeopeTnueckne OCHOBBI XUMHUU»

Mertasuibl, UX MMOJ0KECHHUE B
[Tepuonuueckoit cucreme
XAUMHYECKHX djemMeHToB /. U.
MeHeneeBa 1 0COOEHHOCTH
crpoenust aromoB. O0me
¢u3nvecKkne CBOWCTBA METAIIJIOB

CmuiaBbl METAJUIOB.
DNEeKTPOXUMUYECKUN P
HaMpPsHKEHUH METaIOB

XHWMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPUH, KaIui, KaabIUi,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

17

XHUMUYECKUE CBOKMCTBA XpOMa, MEAU
U UX COeIUHEHUN

https://myschool.edu.ru/

18

19

20

XuMHYecKre CBOMCTBA IIMHKA,
JKeJe3a U X COeTMHEHUH

ITpakTrueckas padora Ne 2.
"Peniennie SKCIIEpUMEHTAIIBHBIX
3aga4 no teMe «MeTtamie»"

HewmeTamnel, Ux mojgokeHue B
[Tepuoanueckoit cucreme
XUMHYECKHUX d1eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB

https://myschool.edu.ru/

https://myschool.edu.ru/




21

22

23

dusnyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTrponust HEMETaUIOB (Ha
npuMepe KUCiIopoa, cepsl, hocdopa
U yriepoja)

XUMUYeCcKre CBOMCTBA rajioTeHOB,
CepBl U UX COCTMHCHUM

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa 1 UX COCTUHCHUI

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

24

25

26

27

XUMHUYECKHE CBOMCTBA YIJIEpo/a,
KpEMHUA U UX COGIII/IHCHI/Iﬁ

[IpumeneHne BaxHEHIIUX
HEMETAIIJIOB U UX COEAMHEHUN

O0001IeHE U CUCTEMATH3AIUSA
3HaHui o reMe «Hemeramiby.
Beruunciienus mo ypaBHEHUsIM
XUMHAYECKHX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

[IpaxTnueckas padora Ne 3.

«Pemienne 3xkcepuMeHTaIbHbIX
3azad4 mo reme "Hemeramisr"»

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

28

29

30

KonTponbHas padoTa no temam
«Metamael» 1 «Hemeraisy
Heoprannueckue u opranndeckue

KHCJIOTHI. HeOpFaHI/ILIeCKI/Ie n
OpPraHn4€CKUC OCHOBAHHA

AmdoTepHbIe HEOPraHUYECKUE U
OpraHUYeCKUEe COETUHEHUSI.

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




31

32

I'enernueckas cBA3b HCOPTraHU4YCCKUX
1 OPraHUYCCKUX BCUICCTB

Pone xumuu B o0ecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON OE30IIaCHOCTH, Pa3BUTHH
MEIULIMHBI

[IpencraBnenus 00 0OIMX HAYYHBIX

INpUHOHUIIAX ITPOMBIIIJIICHHOI'O
MMOJIYYCHU A BaKHEHIITNX BCIIICCTB

https://myschool.edu.ru/

https://myschool.edu.ru/

33

YenoBek B MUpe BEUIECTB U
MarepuanoB. XHUMHS U 3J0POBbE
4eJI0BEKa

https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

33




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxrmmmonepHoe o6riecTBo «M3marenbetBo «lIpocBemenne

Xumus, 11 xknace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHMYEeHHON
O0TBETCTBEHHOCTHIO «JIPODAY ; AkiinoHepHoe obmiectBo «31aTenbcTBO
«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. JleBkun A.H., Ky3nenoBa H.E. 3agaunuk no xumuu: 11 knacc: ajist yqanxcs
oOmreoOpa3zoBarenbHbIX yupexaeHuit/ M.: Bentana — I'pad, 2009.

2. Panmeuxuit A.M., ['opuikoBa B.I1, Kpyrnnkosa JL
I1. Iunaktuaexuii matepuan mo xumuu aias 10-11 kmaccoB: mocobue s
yuutena. —M.: [Ipocsemenue, 2009.

3. Ta6puensu O.C., OctpoymoB N.I". «Xumus. Metonuueckoe nocodue. 1 1xa
M.:poda, 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MonynbHas cuctema ProlLog (cuctema nu@poBbIX TaTYUKOB ISl BBITIOTHEHUS
7a00pATOPHBIX U MPAKTUYECKUX PAOOT).

HNurtepHet pecypcsl: http://school-collection.edu.ru/ - EquHas Kojmekus
U (POBBIX 00pa30BATEIHLHBIX PECYPCOB

http://him.1september.ru/ - 35ieKTpoOHHAs BepcHsi razeThl "XuMus'" npuaoKeHue K

"1 cenTsOps"

http://pedsovet.ore/ - Ilencoser.

http://www.uroki.net/ - UROKI.NET.

http://festival.lseptember.ru/subjects/4/ - @ecTuBajp NegarorndecKux Uaci

"OTKpBITHINA YypoK". Pa3paboTKu YPOKOB IO XUMUH



http://som.fsio.ru/subject.asp?id=10000755 pa3zmeniaroTcsi METOAUYECKUE
pa3paboTKH YPOKOB, TJaOOpaTOpHbIE PaObOTHI, TECTHI K KOHTPOJIBHBIC PAOOTHI,
OJINMIIUAIbI, BUACOOIIBITHI, XUMHUYECKUE 3aaUl, HHTEPHET-yIeOHUKHU 110 XUMUH .

http://www.alhimik.ru/ - AJIXUMUK. Bxirouaet MeToguyeckue peKoMeH1aiuu

JUISL YUUTENICH XUMUH, CIPAaBOYHUKH, OUOTpadry BEIMKUX XUMUKOB, Pa3/Ieibl
"Becenas xumus", "XuMus Ha KaxJIbli J€Hb" U MHOTO IPYTOMl HHTEPECHOH U
M0JIe3HON HHpOpMAIIH

http://hemi.wallst.ru/ - DIEKTPOHHBIM YICOHUK MO XUMUHM JIJIsI CPETHEN MITKOJIBI,

IIpur O,Z[Hblﬁ JJIA UCITOJIB30BaHMA KaK B O6I>I‘-IHI>IX, TaK U B CIICHUAJIU3UPOBAHHBIX
KJIacCax, a TaKKC IJIA TIOBTOPCHUA MaTCpHrajia B BBIITYCKHOM KJIACCC U OJIA
IIOATOTOBKH K 3K3aMCHaM

http://www.chemistry.ssu.samara.ru/- Opranudeckast XuMusl - y4eOHUK 1151

CPEIHEN IIKOJIBI

http://www.edu.yar.ru/russian/cources/chem/ - 3agaun JJI1s1 OJIMMITHAJT 110 XUMUH,

OIMMCAaHUE MHTCPECHBIX XUMHUUYCCKHUX OIBITOB, CJIOBAPh XMMHYCCKUX TCPMHHOB,
CBEJICHUS U3 T€OXUMHH (ITPOUCXOKICHUE U XUMUYECKUN COCTaB HEKOTOPBIX
MHHEPAJIOB)

https://resh.edu.ru/subject/29

https://myschool.edu.ru/
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