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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LEJIeH U MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUS» O00YyJaronuMcs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



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

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTHUYECKOM JESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITBATH HH(POPMAITAIO U IPUMEHSATH €€ JIsI TOTIOTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUST YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4YaromMXcs TPUHATHIE MPOrPaMMON IO XUMHUHU TMOJXOJbl K OIpPEICIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUYCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEACIICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHHE CHUCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIECTB U XUMHUECKUX PEaAKIINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIE, B IPAKTUUECKOW U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTHKa IeJIel U 3a/lay U3y4eHUs
IIPEAIMETA B IPOrpaMMe N0 XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CerojnHs B
NPENoJaBAHUH XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJep>KaHusi OOy4yeHUus, OPHEHTUPOBAHHON HAa MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PyHKLIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHUSIMHU
aKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHON MKU3HU JIJISl PEILICHHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM IIpH M3ydE€HUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanTtamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS MHUPA,
bopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dbopMupoBaHHe y OOYyYalOIUMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUYEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IU4HbIX BHUJIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B INO3HAHWM XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMHUECKUX MPOLECCOB Ha OPTaHU3M
4yeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMHUM

[IpenmeT opraHM4ecKol XMMUM: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHUE B
MOJYYCHUHU HOBBIX BEIIECTB M MaTepHajioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenui A. M. bytiiepoBa, €€ ocHOBHBIE MOJIOKeHUA. CTPYKTYpHBIC (POPMYJIBI
OpraHWYeCcKuX BelecTB. [omonorus, uzomepusi. XHUMHYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o KiaccupuKalud opraHUuYecKux BerecTB. HoMeHkaTypa
OpraHUYeCKUX COCAMHEHUM (CHCTEeMaThuyeckas) W TpUBHAJIbHBIE Ha3BaHHS
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BEUIECTB W MX IPEBpalICHUN:
O3HAaKOMJICHHUE C 00pa3laMHi OPraHMYECKUX BEIIECTB U MaTepuaiaMy Ha KX OCHOBE,
MOJICTTUPOBAaHUE MOJICKYJI OPTraHWYECKHX BEIIECTB, HAOJNIOJACHHWE W OINHMCaHHUE
JIEMOHCTPAIIMOHHBIX OIBITOB II0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeraH W 3TaH —
MPOCTEHININE TIPEACTABUTEIIN aJKaHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuuM 3aMelnieHus W TOPEHHMS), HAXOXKJACHHE B NPHUPOJE, TMOJIyYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHUM PAl. DTUIEH U MPONUIICH —
MPOCTEHININE TPEACTABUTEIIN aJKCHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuMM THAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS |
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTEUIIMIN MpeACTaBUTENh AJKHHOB: COCTaB, CTpOeHHE, (U3UUYECKHE U
XUMHUUYECKHE CBOMCTBA (peakiuu THIAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHUs] ), MOyYeHUE U TPUMEHEHHUE.

Apensl. beH3om: cocraB, CTpoeHHE, (PU3HYECKHE W XMMHUYSCKHE CBOMCTBA
(peakuuy TaJOT€eHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TPUMEHEHHE. 10.1)0:
cocmas, cmpoeHue,  (uzuyeckue U  Xumudeckue  ceolicmea  (peakyuu



2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumenenue. TOKCUIHOCTb apeHOB.
['eHeTnyeckas CBS3b MEXKAY YIICBOJIOPOAAMHU, MPHUHAJICKAIIUMHE K Pa3InYHBIM
KJIACCaM.

[IpupoHbie HCTOYHUKH YIJIEBOJIOPOAOB. [lpupoaHbli Ta3 U MOMYTHbHIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKkTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKU.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHU:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOACIMPOBAHNE MOJEKYI YIJIEBOAOPOIOB U TaJOT€HONPOU3BOIHBIX,
MPOBEJCHUE MPAKTUIECKOM PabOThI: OTyUYeHUE ITUIICHA U U3YUCHHE €T0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH MO W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiue oprannyeckne coenHeHust

[IpenenbHble OMHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJloTeHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbIe CBSI3W MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL.  DTUJIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi Peakilisg Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
Opranu3Mm uenoBeka. [[puMeHenne rimiepraa u dTUICHTITUKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemowuwvl. DopManplerujl, aleTAIbACTUJl: CTPOECHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIC PEAKIINH), TOJyYCHUE U IPUMEHEHHUE.

OHOOCHOBHBIE MpeieNIbHbIC KApOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCyCHAas
KHUCIIOTBI: CTPOCHUE, (U3NYECKUE M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIHE IS
KJ1acca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJIEMHOBAsl KUCJOTHI KaK MPEJCTaBUTEIN BBICIIMNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ waponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3UIECKUE U XHUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMHuadHBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MPUMEHEHHE, OMOIOTHYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEP IIIOKO3bI.

Kpaxman u 1ennrono3a Kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIUPTOB, Ka4E€CTBCHHBIC PEAKIIMH OIHOATOMHBIX CIMPTOB (OKHUCIICHHWE 3TaHOJA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUEe Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHECHMS. IlepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUNHU, CPEIHSS MOJICKYJIsipHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

TEOPETHYECKHUE OCHOBbI XUMHNHAN
Tema 1. BaxxHeilnne XUMHYeCKHeE MOHATHS M 3aKOHBI (2 1)
1 Xumunueckuit anemeHT. M30TOIEIL.
3aKOH MMOCTOSTHCTBO COCTaBa BelllecTna- 1 u.
2 Knaccudukaiiusi HEOpraHM4eCKUX U OPraHMYEeCKUX COeAMHEHUM- 1 4.
Atom. Xumudeckuii anemeHT. M3oromel. [IpocTsie U croxkHbie BenlecTBa. 3aKOH
COXpPAHEHHS MACChl BEILIECTB, 3aKOH COXPAHEHUsSI U TIPEBPAIlCHUS SHEPTUU TIPU
XUMHUUYECKUX PEaKIUsIX, 3aKOH MMOCTOSHCTBA cocTaBa. BelecTBa MOJIEKYISIpHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUSI.
Tema 2. llepuoauveckuii 3aK0H U MEPUOTUYECKAST CUCTEMA XUMUYECKUX
3JIEMEHTOB
. I. MeHe/ieeBa HAa OCHOBE YY€HHUS O CTPOEHNH aTOMOB (4 4)
1 Cocrosinue 31eKTpoHOB B aroMe. OCOOEHHOCTH pa3MEIICHUS
3JIEKTPOHOB B aToMax- | 4.
2 BaneHTHOCTh W BaJI€HTHBIE BOBMOKHOCTH aTOMOB XUM. DJIE€MEHTOB- 1
4.
3 Ilonoxenue B IICX3 Boopoaa, JTaHTAaHOUIOB, aKTUHOUIOB U
UCKYCCTBEHHO IOJYYEHHBIX JJIEMEHTOB.- | 4.



4 Kontp. pabota Nel mo teme: «Ilepuoanuecknii 3akoH 1

[Tepnoanyeckas cucteMa xum. neMeHToB 1. . MenaeneeBan- 1 u.
Amommuvie opoumanu, s-, p-, d- u f~onexkmponvi. OCOOCHHOCTH pa3MEIICHHS
AJIEKTPOHOB TT0 OPOUTAIIIM B aTOMaX MaJbIX M OONBIINUX TIepro0B. CBsI3b
MEPUOINYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI XUMHUUYECKHUX 3JIEMEHTOB C
TEOpHUEH CTPOCHUS aTOMOB. KopomKuii u OIUHHBIU 8APUAHMbL MAOIUYbL
Xumudeckux snemenmos. Ilonoocenue 6 nepuooudecKkoll cucmeme XUmMuyeckux
anemenmos [. U. Menoeneesa 600opooa, nanmanoudo8, aKkmuHouoos u
UCKYCCMBEHHO NOJYYEHHbIX INEeMEHMO8.

BaneHTHOCTh 1 BalleHTHBIE BO3MOKHOCTH aTOMOB.
Hemonctpanuu. [ICXD IUM, Tabauiibl «INEKTPOHHBIE 000JI0UYKH aTOMOB)Y

Tema 3. Ctpoenne BemecTna (5 1)

1 Buabl xXuMu4eckux cBsi3eil, MexaHU3Mbl UX 00pa3oBanus. MoHHas, aToMHast
Y MOJIEKYJISIpHAsI KPUCTAJUIMYECKUE PEIETKU- | 4.

2-3 Metannudeckasi 1 BOAOPOIHAS CBSI3U. MeTaunueckas KpucTaTnaecKast
pemerka- 2 4.

4 TlpuunHbl MHOTOOOpa3us BeecTs- 1 4.

5 JucnepcHble cuCTEMBI- 1 4.
Xumuueckas cBs3b. MloHHas cBsa3b. Katnonsl n annonsl. KoBasieHTHas
HenoJisipHas cBsA3b. KoBaleHTHAS MOJIApHAs CBSA3b. DIIEKTPOOTPULIATEIILHOCTb.
Crenenb okucienud. Merannuueckas cBa3b. BogopoiHas CBs3b.
[IpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYJT HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIECTB. TUIIBI KPUCTATUIMYECKUX PELIETOK U CBOMCTBA BELECTB. [ [puunHbI
MHOT000pa3usi BEIIECTB:
U30MEpPHsL, TOMOJIOTHS, aJITIOTPOIUSL, U30TOMHS.

Lucnepcuovie cucmemvol. Konnouanble pacTBOPHI. 30JIH, TEIH.

Tema 4. Xumunueckue peakuuu (9 4)

1 Knaccuduxarus XuMUYECKUX peakiuii- 1 4.

2-3 CKOpOCTh XUMHUYECKHUX PEAKITHii- 2 4.

4 Xumnueckoe paBHoBecue. [Ipunnun Jle-Ilarense- 1 4.

5 DnexTponuTtndeckas aucconnanus. CuibHbIEC U CIa0bIe AIEKTPOIUTHI.

Cpelnia BOJHBIX pacTBOPOB.

6 'uaponau3 OpraHMvYeCKMX 1 HEOPraHUYECKUX COCTMHEHUM

7 Peakniuu HOHHOrO oOMeHa- | .

8 IIpaktuueckas pabora Ne 1 IIpuroroBieHne pacTBOPOB C 33JaHHOM

KOHIIEHTparuei- 1 4.

9 Kontponbnas pabota Ne 2.

1o TeMe: XMMUUYECKHUE PEaKIIMU U CTPOCHHE BelllecTBa- | 4.
Knaccudukanys XuMUYeCcKUX peakuii B HEOPraHMYECKOM U OpraHuYeCcKOM
xuMuu. CKOPOCTh PEeakilfu, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. Karanus u
Katanu3aropbl. OOpaTUMOCTh peakuuii. XuMuueckoe paBHoBecue. CMelieHue
paBHOBeCHS MO AeicTBHEM pa3nuyHbIX GaktopoB. [Tpunnun Jle [llaTense.
[Tpou3BOACTBO CEPHOI KUCTOTHI KOHTAKTHBIM CIIOCOOOM. DIEKTPOIUTHUECKAS



aucconuanysi. CubHbIe U ciaadbie 3JeKTpoauThl. Cpesla BOJHBIX PACTBOPOB:
KHCJIas, HelTpanbHasi, menounas. Bogopoansiii mokasarens (pH)
pactBopa. ['maponn3 opraHMueckux U HEOPraHUYECKUX BEIECTB.
JHemoncTpanuu. Pa3nuuHbie TUIIBI XUMUYECKUX PEaAKIINil, BUACOOIBITHI IO
opraHu4eckoi xumuu, Bus1eopuibM «OCHOBBI MOJIEKYJIIPHO- KHHETUYECKON
TEOPUN».
HEOPI'AHUYECKASA XUMUA
Tema 5. Metasuibl (8 4)
1 [Monoxenne meramwioB B [ICXD. Ob6mas xapakTepuCTHKa METAJLIOB.
OO01Me cBOKCTBA METAJJIOB M MX CIUIaBOB- 1 4.
2 O6mue crocoObl MOTYyYEHUs METauIoB- 1 4.
3-4 DneKTpoJIn3 pacTBOPOB U PACILUIABOB- 2 Y.
5 Koppo3sus MeTaminoB U ux npeaynpexacHue- 1 .
6 O030p METAINTMYECKUX IJIEMEHTOB A- rpynn- 1 4.
7 O030p MeTaTMYecKux 3J1eMeHToB b- rpymi- 1 4.
8 IIpakTnueckas padota Ne2. PemieHne skciepuMEHTABHBIX 3aa4
o teme: «Metaiute»- 1 4.
[TosoxkeHne MeTaioB B IEPUOINYECKON CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MenpeneeBa. OO1ue CBOMCTBAa METAJUIOB. DIEKTPOXUMHUYECKUH Pl HATPSHKEHUI
MeTauioB. O6mue cnocoobl nosydeHus: MeTaiioB. CIiiaBbl. DIEKTPOIU3
pacTBOpOB U paciuiaBoB. [loHsATHE 0 KOPPO3UU METAIIOB.
CnocoObl 3a1UThI OT KOPPO3HH.
0O0630p METAJJIOB IIaBHBIX NOATPYNH (A-TpyII) NEPUOIUNYECKON CUCTEMBI
XUMHUYECKUX 3JIeMEeHTOB. O030p MeTaoB nobouHbIx noarpynn (b-rpymm)
NEPUOJNYECKON CUCTEMBI XUMUYECKHUX DIEMEHTOB (ME/b, [IUHK,
xene30). OKcHabl M THIPOKCUABI METAJUIOB.
HemoHncTpauuu. O3HakoMIIeHHE ¢ 00pa3aMi METAJUIOB U UX COETUHEHUH,
CIUIaBbl, B3aUMOJIEWCTBHE METAIJIOB C KUCIOPOIOM, KHUCIOTAMH, BOJIOM;
JI0Ka3aTeJIbCTBO aM(POTEPHOCTH aJIFOMUHHUSA U €r0 TUIPOKCHIA, 00pa3libl MeH,
JKenes3a, Xpoma, UX COeIMHEHHI; B3aUMOJECICTBUE MEIU U JKEJIE3a C
KHCJIOPOJIOM; B3aUMOJICHCTBUE MEJIU U JKeJle3a C KUCIOTaMHU (CepHasi, COJIsiHas),
NOJIyYeHHE TUAPOKCHUIA MEJIU, XpOMa, OKCHIa MEJIN; B3aUMOICUCTBUE OKCUIIOB U
TUAPOKCUIOB METANIOB C KUCIOTAMH; J10Ka3aTEIbCTBO aM(POTEPHOCTH
coenunenuit xpoma (I11).
PacyerHble 3a1aum. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM, CBSI3AHHbBIE C
MacCOBOM J10J1€¥ BBIX0/1a MPOAYKTA PEAKIIUHA OT TEOPETUUECKH BO3ZMOMKHOTO.
Tema 6. Hemetasuibl (6 1)
1-2 O630p cBoiicTB HeMeTaLI0B. OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETAJIJIOB-2 Y.
3 BoopoaHbie COeIMHEHUS HEMETAJIOB- | 4.
4 Okcuabpl HEMETAIOB U KUCTIOPOCOAEPKAIINE KUCTOThI- 1 4.
5 KontponbHas padota Ne3 no teme: «Metamisl 1 Hemetamibm- 1 4.



6 [IpakTiueckue padboThl Ne3. Pemienne sxcriepuMeHTaIbHbBIX 3a/1a4 110 TEME
« Hemertamnbi»- 1 4.
O0630p cBolcTB HEMETALIOB. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
TUIAYHBIX HEMETaUI0B. OKCUIbI HEMETANIOB U KHCIOPOCOIEPKAIINE KUCIOTHI.
BonopoaHsie coeTMHEHNS] HEMETAILIOB. | 'eHeTHYecKast CBSA3b HEOPTAHUYECKUX U
OpraHM4ecKuX BellecTB. beIToBass XuMHUUYeckasi r[paMOTHOCTD
HemoHcTpanuu. O0pa3ibl HEMETAIOB; MOJIENIH KPUCTAIMYECKUX PELIETOK,
anmasa, rpadura. C:kuranue yrisi ¥ cepbl B KUCIOPOJIE, ONPEIeSIeHNe XUMUYECKUX
CBOMCTB MPOJYKTOB CrOpaHusi, B3aUMOJIEUCTBHE KOHII. CEPHOM, KOHII. U
pa30aBIEHHOMN a30THOM KUCIIOT C MEbI0, BUACODUIBM «XUMUS BOKPYT HAC.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHeIM). HaydHo-meToauueckol OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
00pa30BaHMsI SIBJISIETCS CUCTEMHO-AESITENIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-ACSTEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKON TIpa)JTaHCKOW HIAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIMU K O0yUCHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUW JTHYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJCTBOBAaTHCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJH U CTPOUTH )KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeaMeTa «XHUMHsD) JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOrO OOIIeCTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM H MPAKTHUECKON NESTeTbHOCTU
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBWiIaxX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

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

MHTEpeca U M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIENCTBUU ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHOro obpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUSl LEHHOCTHM NPaBWJI HHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPOohecCruil pa3aTuyHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

AKTUBHOTO HENOPUATHS JCUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpYyKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHON KYJIbTYPhl, PEIICHUH TJIO0ANTBHBIX MPoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C HEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEpUH I KiIacCH(PUKAUA BEIMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMya, ypaBHEHUE XUMUYECKON peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuel: MPUMEHATh MEXIpeIMeTHble ((U3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUAJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJTHEHUHU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYKIeHUSI 1 0OMEeHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpeIaraéMblid ajroput™m ACHCTBUN Npu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKaroT:



cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPO/IBI,
B (OPMHUPOBAHWUU MBIIIUICHUS] W KYJIbTYpPhl JIHYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]a4d M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XMMHYECKUWA JJIEMEHT, aTOM, JJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJISIpHAsS
Macca, MOJISIpHBI 00BEM, YIIIEpOIHbIN CKeNeT, GyHKIMOHATIbHAS TPYIINa, pauKal,
MU30MEPUSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCoJIepKAIllME€ COEIUHEHHUSA, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHUSI); TEOPUHM M 3aKOHBI (TEOpHUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MAcChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPraHUYECKUX COEANHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETM MOJICKYJl OPraHUYECKHX BEHIECTB JJIS WJUTIOCTPALUM MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMs), JaBaTh WM Ha3BaHUS [0
cuctematudeckoit HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOb, TIULEpUH, (BeHos, (opManapiaeru, arneTaablAerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIUYHBIX TMPEACTABUTENCH pa3IMYHBIX KIIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, TUJICH, IPOIUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH301, METaHOII, ITAHOJ, STHJICHTJINKOJb, TIULEPHH, (HEHOI,
alleTanbIeTU, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJIIOKO03a, Kpaxmal, eJTi0103a,
AMUHOYKCYCHasl KHCIJIOTa), WLTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHUUYECKHX PEAKIUNH C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOIHBIIA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IpUMEHEHUE MPOIYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJb3YEMbBIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATHS pElIeHUuN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJICHA U U3YYEHHUE €r0 CBOMCTB, KAY€CTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OETTKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOTO
OKCTIEpUMEHTa B (OpMe 3alucy YypaBHEHUM COOTBETCTBYIOUIUX PpPEAKIUM U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OINPEICIEHHBIX OPTraHUYECKHIX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

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

dbopmy.
11 KJIACC

IIpeaMeTHBIMHU pe3ybTaTamu 0cBOeHHUsI OCHOBHOW 00pa30BaTebHON
MPOTpaMMbl OCHOBHOT'O OOIIIETO0 0Opa30BaHUs SBJISIIOTCS:

1. 1. dbopmupoBaHue MEPBOHAYATIbHBIX CUCTEMAaTU3UPOBAHHBIX
NPEACTABICHU O BElIeCTBaX, HUX MPEBPALICHUSIX U MIPAKTUYECKOM
NPUMEHEHUU; OBJIAJICHUE TMOHATUHHBIM annapartoM W CUMBOJIMYECKUM
S3bIKOM XUMUH;

2. 2. OCO3HaHWe OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHYECKON HAyKH Kak
00JJaCTH  COBPEMEHHOI0 E€CTECTBO3HAHUSA, XUMUYECKHX I[pPEBpaIICHHI
OpraHUYEeCKUX M HEOPTaHMYECKHX BEIECTB KaK OCHOBBI MHOTHMX SIBJICHHM
KUBOM U HEXXKMBOU MPHUPOABL; YIIIyOJIIeHHE TIPEICTABICHU O MaTepUaIbHOM
€MHCTBE MUDPA;

3. 3. OBJIAJICHUE OCHOBAaMH XHWMHYECKOW TPaMOTHOCTH: CIIOCOOHOCTBHIO
aHaJIM3UPOBATh U OOBEKTUBHO OIICHUBATh KU3HEHHBIE CUTYallUH, CBSI3aHHBIE
C XUMHUEH, HaBbIKaMM 0€30MacHOro OOpalleHusi C  BEIIECTBaMH,
UCIIOJIb3yEMbIMH B TIOBCEJHEBHOM JKM3HU; YMEHUEM aHaJU3UpOBaTh U
IJIAHUPOBATH JKOJOTUYECKH O€30MacHOE MOBEACHUE B LEIAX COepeKeHUs
3JI0POBbs U OKPY>KaIOUIEH Cpeibl;

4. 4. dbopMupOBaHHE YMEHUN YCTaHABIMBATh CBSI3U MEXIY pPEabHO
Ha0JII0JaeMBbIMUA XUMUYECKUMHU SIBJICHUSMU U MTPOLIECCAMU, TPOUCXOASAIIUMU
B MUKPOMHpPE, OOBICHATh MPUUMHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh
X CBOMCTB OT COCTaBa W CTPOEHUS, a TakK€ 3aBHUCHUMOCTb MPUMEHEHUS
BEIIECTB OT UX CBOMCTB;

5. 5. npuoOpeTeHHs ONbITa UCIOJIB30BAHUS PA3TUUYHBIX METOJOB U3YUYEHHUS
BEIIECTB; HAOIIOACHUS 3a UX MPEBPAIICHUSIMHU MIPHU MPOBEIECHNUN HECIO0KHBIX
XUMHYECKUX  JKCIEPUMEHTOB C  HCIIOJb30BaHHEM  JabOpaTOPHOTO
00opy10BaHUS U TIPUOOPOB;



6. 6. yMeHue oOKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHUSIX, OXKOTAX H
IpyruX TpaBMax, CBS3aHHBIX C BEIIECTBAMH U  JIaDOPaTOPHBIM
000pyZIOBaHUEM;

7. 7. oBmageHue mpuemMamMu paboTel ¢ uHPOpMAIMEH XHUMHUYECKOTO
coJep>KaHusl, MPEeACTaBIEHHON B pa3HOW ¢opme (B BHAE TeKcTa, (Hopmy,
rpadukoB, TAOIUYHBIX JaHHBIX, CXeM, (poTorpaduii

u ap.)

1. 8.  cozmanue OcHOBBHI ia (OPMUPOBAHUS UHTEpEca K PaCIIMPEHHUIO U
yIIyOJNIeHUI0 XMMHYECKHX 3HAHUM U BhIOOpa XMMHUU Kak MPO(UIBLHOTO
npeaMeTa MpU  MEepexoje Ha CTYNeHb CcpeaHero (MOJHOro) OOIIero
o0pa3oBaHus, a B AaJIbHEHIIEM U B KauecTBe chpepbl cBOE IPOPeCcCHOHATLHON
JeSITEIbHOCTH;

2. 9.  (¢opMmMupoBaHHE MpPEICTAaBICHUA O 3HAYECHUM XUMUYECKOM HayKu B
pEIICHHH COBPEMEHHBIX JKOJOTMYECKUX TpodjieM, B TOM 4YHCIE B
IPEIOTBPALICHIUH TEXHOTCHHBIX U SKOJIOTMUECKUX KaTacTpod.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumMmeHnoBanmue
Ne

pa3aesioB U TeM
n/n

NPOrpamMMmblI

KoaunyecTBO 4acoB

JIeKTPOHHBIE

(uu¢posrbie)
o0pa3oBaTeJIbHbIE

pecypchbl

KoHTpoJubHbIE

Bcero
padoThI

Paszpnes 1. Teopernyeckre OCHOBbBI OPraHUYeCKON XUMMHU

[IpeaqMeT opraHU4ECKON XUMUU.
1.1 Teopusi CTpOCHHSI OpraHUYECKUX
coeauHeHuil A. M. bytieposa

Uroro no pazneny

Paznen 2.YrieBoaopoabl

[IpenenbHbIE YTIAEBOAOPOIBI —

2.1
aJIKaHBI
29 HernpenenbHble yrieBO0POIbL:
' AJIKEHBI, aJIKaIMCHBI, AJIKHHBI
2.3 ApoMaTruyecKue yrieBo10pOIbl
24 [IpupoaHBIE HCTOYHUKHU

YTIIEBOJJOPOAOB M UX TlepepaboTka

IIpakTnyeckue
padoThI



Hroro no pazneny 13

Paznen 3.Kuciiopoacoaep:kaimue OpranHm4ecKue coeIuHeHUust

3.1 Cruptel. DeHon 3

39 Anbneruapl. KapOoHOBBIE KHCIIOTHI. ;
' CI10KHBIE dPUPEI

3.3 Vri1eBoabl 3
Hroro no pazmemny 13

Pa3znes 4.A30TCoAep:KalHe OPraHMYecKre coeINHEHNs

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3

Pa3znes S.BoicokoMoieKyJIsIpHbIE COeIUHEHUS

5.1 ITnactmaccel. Kayuyku. BojokHa 2

Utoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOI'PAMME 34



11 KJIACC



Neri/m | HammeHnoBaHue
pa3aeyioB U TeM

KoanuectBo  Kontpouabnble IIpaktuueckue IIpoexTHbIe,

4acoB
(Bcero)

padoThI

padoThI

TEeCTOBbIE,
TBOpPYECKHeE,
IKCKYPCUH U
T.A.(y4uThIBast
cneunpuky
NnpeaMeTa)

1 Pazgenl.
Teopernueckue
OCHOBBI XUMUH
Tema 1.Baxkueimnme
XUMHUYECKHUE OHITUS U
3aKOHBI

2 Tewma 2.
[Teprognueckuil 3aKOH
U TIepruoInyuecKas
CHCTEMa XMMHYECKNX
9JIEMEHTOB
. 1. MenaeneeBa Ha
OCHOBE YYCHHS O
CTPOCHHH aTOMOB

3 Tema 3. Ctpoenue
BEIIECTBA

4 Tema 4. Xumndeckue
peaxkiuu

5 Pasznea 2.
HEOPIAHMNYECKASA
XUMMUAL.
Tema 5. Metamnbl

20

14



Tema 6. HemeTasuibl

HToro:

34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer oprannueckon
XUMHH, €€ BOSHUKHOBEHHE,
pa3sBUTHE U 3HAYECHUE

Teopus cTpoeHus
OPTraHUYECKUX COCANHEHUN
A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o
KJ1accupukauuu
OpraHUYECKUX BEIIECTB.
Homenknarypa
(cucremaruueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U
CTPOCHHUE, TOMOJIOTHYECKUI

pAn

KoaunyecTBO 4acoB

Bcero

KonTposbHbIe
padoThbI

IIpakTnyeckue
padoThI

JlaTa

N3YyYCHUA

JJIeKTPOHHBIE

uugposbie
o0pa3oBaTeJIbHbIC

pecypchl

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10

11

12

MeraH u 3TaH —
IIPOCTENIINE ITPEACTABUTENN
AJIKaHOB

AJKEHBI: COCTaB U
CTPOCHHUC, CBOMCTBaA

OTUJIEH U NpONUJIeH —
IIPOCTEUIINE IPEICTABUTENIN
AJIKEHOB

[IpakTruueckas padora Ne 1.
«ITomyuyenune stnunena u
U3Y4YEHUE €TI0 CBOMCTBY

Anxanuensl. byranuen-1,3
u MetunoyrtagueH-1,3.
[Tomy4yeHne CHHTETHYECKOTO
KaydyKa M pe3UHBI

AJIKVHBI: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKHM P,
AlleTHIIeH — IpoCTeNImnit
MPEJCTABUTEINb AIIKHHOB

Brruunciienus 1mo ypaBHEeHUIO
XAMUYECKOU pEAKIINU
Apenbi: 0€H30J1 ¥ TOTYOI.
TOKCUYHOCTH apEHOB

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

13

14

15

16

17

18

19

['eHeTnyeckas CBS3b
YIIEBOIOPOIOB,
MIPHHAJICKAIIIX K
pa3IMYHBIM KJ1accaM

[IpupoaHbIE HCTOUHUKH
YTJIIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHHIE
He(TsHbIE Ta3bl, HEPTH U
MIPOJIYKTHI €€ nmepepaboTKu

[IpuponHbIe HCTOYHUKHU
YIJIEBOIOPOIOB:
MPUPOJIHBIN a3 U MOMYTHHIE
He(TsHbIE Ta3bl, HEPTH U
MIPOJIYKTHI €€ mepepaboTKu

KoHntposnbHas pabora 1o
paszzaeny «YTJIeBOI0pOIbD)

[IpenenbHBIE OAHOATOMHBIE
CIIUPTHI: METAHOJ W ATAHOJI.
Bonoponnas cBsi3b

MHOroaToOMHbIE CIUPTHI:
ATWJICHTJIUKOJb U TIIULEPUH
@DeHoII: CTpOECHUE
MOJIEKYJIbI, PU3MYECKHUE U
XUMHUYECKHUE CBOMCTBA,
MIPUMEHECHUE

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

20

21

22

23

24

25

26

27

Anpaeruasl: hopMaIbaeTua
U aneTanbaerua. AlleTOH
OIHOOCHOBHBIE MPEJICTIbHBIE
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U YKCYCHas

[IpakTrueckas pa6ora No 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBD»

CreapuHOBas U OJICMHOBAS
KHUCJIOTHI, KaK
MIPEACTABUTENH BBICIIINX
KapOOHOBBIX KUCIIOT

MpbLTa KaK COJIA BBICIITUX
KapOOHOBBIX KUCJIOT, UX
MOIOLIEE IEUCTBUE

CrnoxxHble 3pupbI KaK
MIPOU3BOIHBIE KAPOOHOBBIX
KUCIIOT. [ uApOIIN3 CIIOKHBIX
a¢upoB

Kupsl: ruaponus,
MPUMEHEHNE,
OnoJorhYecKas poJib JKUPOB

VYrneBoabl: COCTaB,
KJ1accuuKaIus.

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

28

29

30

31

32

33

34

Baxuenmue
MPEACTABUTENHN: [JII0KO3a,
dpykTo3a, caxaposa

Kpaxman u nemmtono3a Kak
IPUPOAHBIE TTOJIUMEPHI
KonTponbHas pabota mo
pazzeny
«Kucnoponaconepxamiue
OpPraHUYECKUE COCTUHEHUS
AMUHBI: METUJIAMHH U
AHWJINH

AMHWHOKHUCIIOTHI KaK
am(poTepHbIe OpraHUYECKUE
COCIUHCHHS, UX
OMOJIOrMYeCcKO€e 3HAUCHME.
IlenTuasl

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHbBIC
COCIUHCHMUS

OCHOBHBIC TIOHATHS XUMHUH
BBICOKOMOJIEKYJISPHBIX
COE€IMHEHUU

OCHOBHBIC METO/IbI CUHTE3a
BBICOKOMOJIEKYJISPHBIX

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/

http://school-

collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/

coenquHenui. IlmacTtmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB
I10 ITIPOI'PAMME

34



11 KJIACC

Ne | Ne Tema ypoka Ko | Martepu Buawbl qessreibHOCTH BocnurarenbHbie /3 Mara
n/ | yp J- | aJbHO- 3agaum NMPOBeEJACHUS
1| BO | TeXHUYeE IJIaH | pakT
ya CKoe
co | obecmev
B eHHue
Tema:1. BaxkHelimme xXumMmu4ecKre MOHSATHS M 3aKOHBI (2 yaca)

1 |1 | Xumuueckuid 1 |TICXD P: craBaT yueOHy10 [IponoyKnTh 81,2
anemeHT. M30TomEl. Pym3utu | 3amavy, onpeaensitoT BOCIUTHIBATH
3aKOH IOCTOSTHCTBO cIl'.E., MOCJIEI0BAaTEIbHOCTh JIUYHOCTD,

COCTaBa BelleCcTBa denpama IMPOMCIKYTOYHBIX 1eJeH ¢ CHOCO6HYI'O
HO.TI. Y4€TOM KOHKPETHOT'O KPUTUYECKU
XuMus: | pe3ysbTara. MBICJIUTH B
yueOnuk | Il: camocTosiTenbHO npouecce 00y4eHus..
st 11 BBIJICIISIFOT, (POPMYJIUPYIOT
KIJIL. I03HABATEIIbHYIO LIEJIb,
UCIIOJIb3Ysl OOIIME MPUEMBbI
pellIeHus 3a1ay.
K: Kontpons u onieHka
JICUCTBUI NIAPTHEPA.

2 |2 | Knaccuduxanus 1 |TICXD P: IIpunumarot n dopmupoBaHue Koncn
HEOPraHUYECKUX U PYI[?)I/ITI/I COXpaHsA0T yqe6HyI0 HHTCPCCA K eKT
OpraHMYecKUX cl.E., 3a7a4y, YYUTBIBAIOT n30paHHOMN
COE THHEHHL. @®enpaMa | BbIICIICHHBIE YHHUTENEM. npogeccun.

HO.I. OPUEHTUPHI JCUCTBUSA B




XUMUs:
y4eOHUK
g 11
KII.

HOBOM y4eOHOM
Martepuaie B
COTPYIHHYECTBE C
yuuteneM Il: CtaBsr u
bopMyIHUpyIOT MpodIEMy
ypOKa, CaMOCTOSITEILHO
CO3Al0T AJIrOPUTM
NEATEeITLHOCTH TIPU
pELIEHUH POOJIEMBI.

K: IIposBisr0OT aKTUBHOCTH
BO B3aUMOJECHUCTBUM I
pelIeHUs MO3HABATEIbHBIX
¥ KOMMYHUKATUBHBIX
3a/1ad .

Tema: 2. Ilepuoguveckuii 3aK0H U ePUOANYECKAsl CUCTeMa XuMu4ecknux 3jaeMeHToB .M. MeneneeBa

¢ TOYKHU 3pPeHUsl Y4eHUSI O CTPOEHUM aTOMOB(4 yaca).

Cocrosune
9JICKTPOHOB B
aTOME.
OcobOenHocTH
pa3MeIIeHHS
9JICKTPOHOB B
aToMax

1

IICXD
Pym3utu
cl.E.,
denpama
HODI.
XUMHUS:
y4eOHUK
s 11
KII.

P: cTaBar yueOHbIe 3a/1aun
Ha OCHOBE COOTHECCHHUS
TOT'0, YTO YK€ U3BECTHO U
YCBOGHO y4YaIluMcs, U
TOI'0, YTO €IIE€ HEU3BECTHO.
II: camocTOosATENEHO
BBIIEISAIOT U
bopMyIupyroT
MTO3HABATEIILHYIO 11CTTh.

K: bopmynupyror
COOCTBEHHOE MHEHHE U
TTO3UIIMIO, 3aJaI0T

Paccmorpenue
3HAYUMOCTH PaOOTHI
PYCCKOr0 XUMHKA
J.1.Menneneena.

83,4

yup.
3,4




BOIIPOCKHI, CTOAT ITIOHATHBIC
I IIapPpTHEPA ITOHATHA.

BanentHocTh 1 IICXD, P: craBsaT yueOHbIe 3a1aun | Co3naTh 86
BAJICHTHBIC TP Ha OCHOBE COOTHECEHUS YCIIOBUSI TUTS
BO3MO>KHOCTH Pyn3utu | TOro, 4TO y’K€ U3BECTHO U | BOCIIMTAHUS B
aTOMOB XUM. cl.E., YCBOEHO YYallluMCs, U yYEHHKaX
OJICMCHTOB. CDCJIBI[Ma TOro, 4T0 CIHé HCU3BCCTHO. CpeacTBaMu YpOKa
HO.I. II: camocTOSTENBEHO YBEPEHHOCTH B
XUMHS: | BBIOEISIOT U CBOUX CUJIAX,
qu6HI/IK Cl)OpMy.]'H/Ipy}OT (I)OpMI/IpOBaHI/ISI
JJIA 11 IMO3HABATCJIbHYIO IICJIb. KOMMYHI/IKElTI/IBHOﬁ
KL K: ¢opmymupyror KOMIIETEHTHOCTH.
COOCTBEHHOE MHEHHUE U
MO3ULHIO, 3a4aK0T
BOIIPOCHI, CTOAT HOHSTHBIE
JUJIsl TapTHEpA MOHSATHUS.
[Tonoxxenue B [ICXD3, | P: craBar yueOHyIO BocnuteiBath 87
I[ICX3 Bomopona, TP 3a7a4y, ONPEACIISIIOT YyBCTBa
JTAHTAaHOUJOB, Pym3utn | mociienoBaTenbHOCTh TOBapUIIECTBA U
AKTUHOUJIOB U cl.E., IIPOMEKYTOUYHBIX LIEJIEN C | B3AMMOIIOMOIIIH,
MCKYCCTBEHHO denpaMa | y4€TOM KOHKPETHOTO yMeHUe paboTaTh B
MOJIYYEHHBIX HOD.I. pe3yiibTara, COCTaBIISIOT rapax.
AJIEMEHTOB. XuMHUS: | IUIaH ¥ aJTOPUTM
y4eOHUK | TCUCTBUI.
g 11 II: camocTosITENHLHO
KIL. BBIJICIISIFOT, (POPMYJIUPYIOT

MO3HABATEIILHYIO 11ETTh,
UCITIOJIB3YsI OOIIINE PHUEMbI
perIeHus 3a1a4.




K: KonTposs u onieHka
JICUCTBUI NTAPTHEPA.

6 |4 | Konurp.pa6ora Nel [ICXD, | P: OcymecTBiIsOT Bocniurats IToBTO
0 TEME: TP MOIIArOBbIM KOHTPOJIb IO | OTBETCTBEHHOE peHue
«Ilepunonnueckuit pe3yJbTary. OTHOILIEHUE K y4e-
3aKOH H I1: Bnanerot oOumm HUIO.

[lepnonnueckas IIPUEMOM pELICHHUs 3a]a4.
CHUCTEMA XUM. K: YuuteiBaroT pasHeie
DIIEMEHTOB MHEHUS U CTPEMSATCS K
JA.N.Menneneesa» KOOPAWHALMA Pa3JIMYHBIX
MO3ULIAN B
COTPYAHUYECTBE.
Tema:3. CTtpoenne BemecTBa (5 4.)

7 |1 | Buasl XuMHYeCKHUX I[ICXD, | P: OcyiiecTBiastoT [IpoaomKuTh 87,10
CBsI3€M, MEXaHU3MBI TP WUTOTOBBIM U MOLIATOBBIN dbopmupoBaHue
X 00pa3oBaHUs. Pyn3utu | KOHTPOJIB 110 pe3ynbTaTy. | YMEHUM AKKYpPAaTHO
Nonnas, atToMHas u cl'.E., II: CtposT peueBoe BECTHU 3aIMCH.
MOJIEKYJIApHas @®enpaMa | BBICKa3bIBAaHUE B YCTHOM U
KPUCTAJUINYECKUE HOI. MCbMEHHOU (hopme.

PELIETKH. Xnmus: | K: KoHTpOIMpyroT
y4eOHUK | IEUCTBUSA MapTHEpA.
g 11
KJL.

8- | 2- | Merannuueckas u TP P: IInanupyroT cBOU ITponomKuTH §8, 10

9 |3 | BomopomHas CBS3b. Pyasutu | meiicTBUs B CBS3M C dbopmupoBaHue
Meramnuueckas cl'.E, IIOCTABJIEHHOW 3aJ1a4€i U | MUPOBO33PEHUS
KpUCTAJUTNYECKas @enpaMa | yCIOBUSMHU €€ PELICHHUS. yqanmxcs,
pelieTKa. HOI. paccMOTPETh




Xumust: | II: Ctasat u B3aUMHOE BIIUSIHUE
y4eOHUK | (OPMYIHPYIOT LETU U KOMIIOHEHTOB
st 11 poOJIeMbl ypoKa. 1[eJI0T0-
KJI. K: AnekBatHo CTPYKTYPHBIX
UCIIOJB3YIOT PEUEBBIC YacTUIl BEILIECTB, B
CpeACTBa JJIst pe3yJbTare
3¢ (PEKTUBHOTO peIIeHHUS KOTOPOTO
KOMMYHUKATUBHBIX 3aJ1a4. | MOSIBJISIFOTCS HOBBIE
CBOIICTBA,
BOCIIUTHIBATh
YMEHUSI
OpPTraHu30BaTh CBOM
y4eOHBINH TPY/I,
co0JIro1aTh TIpaBuiia
paboThI B
KOJUJIEKTHBE.
10 [TpruuunHbL TP P: OcyiiecTBusitoT BocnuteiBath 8§11
MHOT000pa3us Pym3utn | momaroBblii KOHTPOJIb [0 | HAYYHOE
BEILIECTB. cl.E., pe3yJbTary. MHUPOBO33pPEHUE
denpama | I1: Bnageror oOnmm CTapIICKIACCHUKOB
HOI. IPUEMOM pEelIeHUs 3aad. | U UX OepexHoe
Xumust: | K: YunrtsiBaror pazHsie OTHOIIIEHUE K
y4eOHUK | MHEHUS U CTPEMSITCS K CBOEMY 3JI0POBBIO U
st 11 KOOPJAUHALMU PA3JIMYHBIX | 3J0POBBIO
KJI. MO3ULIUN B OKPYKaIOIIUX.
COTPYAHUYECTBE.
11 [ucniepcHblie I[ICXD P: [Inanupyror ceon BocnuteiBath 816
CUCTEMBbI Pyn3utu | neiicTBus B CBA3U C OTBETCTBEHHOE




cI'.E.,
denapama
HO.I.
XUMHUS:
y4eOHUK
g 11
KII.

[IOCTaBJIEHHOMU 3a/]aue U
YCIOBUSIMU €€ PEIICHUS.
II: CraBsar u
bopMyIUPYIOT LIETIU U
poOJIeMbl ypoKa.

K: AnexBatHo
HCTIOJB3YIOT PEUEBBIC
CpeAcTBa Jist

3 PEeKTUBHOTO pelIeHUs
KOMMYHUKATUBHBIX 3a]1a4.

OTHOLIEHUS K yuele,
CTpPEMJIEHUE K
TBOPYECKOMH,
MIO3HABATEIbHON
NEATEIIbHOCTH;
dbopmupoBaHue
3KOJIOTUYECKOU
KYJIbTYPBI.

Tema 4. Xumnueckue peakunu (9 4.)

12 |1 | Knaccudukarnus [ICX5 P: OcyiiecTBisitoT Ymenue paborath B | 812
XUMHUYECKUX Pya3utu | momaroBblil KOHTPOJIb IO | KOJIJIEKTUBE
peaxkuui. cl.E., pe3yabrary. VHIUBUAYAJIBHO.
®enpama | II: Brageror o0mmm CtpemieHue K
HOI. IIPUEMOM PELIEHHUs 3a1a4. | II03HAHMUIO.
Xumus: | K: YunrsiBaror pazHsie BocnuteiBath
Y4EOHUK | MHEHUS U CTPEMSITCS K YYBCTBO
g 11 KOOPJAWHALIMU PA3JIMYHBIX | TOBAPUIIECTBA U
KJI. MO3UIIMN B OTBETCTBEHHOCTH Ha
COTPYIHUYECTBE. ypOKax XUMHH.
13| 2- | CkopocTh TP P: [TnaaupyroT cBOM BoCOUTLEIBATE 8 13-
- |3 | xuMHYECKHX Pyn3utu | nerictBus B CBA3HC HHTEpEC K YHeHHIO, 14
14 peakiuii cIl'.E., MOCTABICHHON 3a%iavei u | o
@denpaMa | yCIOBUSIMU €€ PEILICHHUS.
KauecTBa,

HOD.I.




Xnmus: | II: CraBst u oOecreunBaroIme
y4eOHUK | GOPMYIUPYIOT LIEIU U YCHENTHOCTb
st 11 poOJIeMBbl ypoKa. TBOpUECKOit
KJI. K: AnexBatHO
NEeSATEeIIbHOCTH
WCTIOJIb3YIOT PEUYEBbIC
CpesICTBa TS (aKTUBHOCT®,
5(Q()EKTHBHOrO pereHus CO00pa3nUTEIbHOCTb,
KOMMYHHKATHBHBIX 3a1a4. | JTI0003HATEIBHOCTS).
15 XUMHAYECKOE TP P: [Inanupyrot cBon Hcnons3oBath 815
paBHOBECHE. Pym3utu | meiicTBHS B CBA3U C CpelCTBAa XMMHUU K
[Tpunnwmn Jle — cl'.E., MMOCTaBJICHHOM 3ajauei U MOHUMMAaHHUIO
[ITaTenbe. @denbaMa | YCIOBUSIMU €€ PEIICHUA. IIPOILIECCOB,
HDI. II: CraBsaT u IIPOUCXOJISIINX B
Xumus: | GOpMyIHUPYIOT LIEIH U OKPY’KaroIEM MHUPE.
y4eOHUK | MpoOJIeMbl ypOKa. Bripaborats mosiox
g 11 K: AnexBatHO WUTEJIBHYIO
KJI. HCTIOJIb3YIOT PEUYEBbIC MOTHBALIUIO YUCHUS,
cpencrTna st YYBCTBO
3 PEKTUBHOTO pelIeHuUs OTBETCTBEHHOCTH U
KOMMYHHUKATHBHBIX 3a7]a4. | YBEPEHHOCTH B ceOe.
16 DNEeKTpoNIUTHYECKas TP P: OcyuiecTBasitor dopmupoBaHue §19
JIMCCOLTUALINS. Pym3utn | momaroBblii KOHTPOJb IO | XUMUYECKON
CunbHble U crabble cl.E., pe3yJbTary. KapTUHBI MUPA
BJIEKTPOJIUTHI. ®enpama | I1: Brnageror o0mmm TTOBBILICHHE
Cpena BOIHBIX HDI. IIPUEMOM PEUICHUS 3a/1a4. HHTepeca
pPacTBOpOB. Xumus: | K: YuuteiBaror pasHsie
00yJaroIMXCs K
y4€OHUK | MHEHUS U CTPEMSTCS K

XAMUYECKOU HayKe,




g 11

KOOpIHAIIUKU Pa3JIMNIHbIX

K IPUMCHCHHIO

KJI. [MO3UIINU B 3HaHUU B
COTPYJHUYECTBE. MIOBCEIHEBHOM
KU3HU
17 ['uaponus TP P: OcyuiecTBastor Bocnuranue §21
OpraHMYeCcKUuX U Pyn3utn | momaroBblid KOHTPOJb IO | OCO3HAHHOM
HEOpraHHYECKHX cl.E., pe3yJIbTaTy. noTpeOHOCTHU B
COeNMHEHNUL. ®enpama | I: Bnageror oOmmMm 3HAHUSAX;
HO.I. IIPUEMOM PELICHHUS 3a4a4. | -CO31aTh
Xumus: | K: YuursiBarot pazHbie IIOJIOKUTEIIbHY IO
Y4€OHUK | MHEHUS U CTPEMSTCS K MOTHBALIUIO
s 11 KOOPAWHAIMY PA3JIMYHBIX | U3YUYEHUS] XUMUU
KIL. IIO3ULIUN B yepes3 03HAKOMIICHUE
COTPYIHUYECTBE. YYalMxcs ¢ pOJIbIO
TUJIPOJIN3A B KU3HU
YEIIOBEKA;
-IIPOSIBIISITH
TBOPYECKHUM MOJIXO0J
K BBITTOJTHEHHIO
3a1aHUM.
18 Peakunn nOHHOTO [ICXD, | P: OcymecTBisOT BocnuteiBath y § 20
oOMeHa. TP MIOLIArOBBIA KOHTPOJIb IO | yUAIIUXCSA
Pym3utu | pesynbrarty. OPTraHU30BaHHOCTb,
cl.E., I1: BaangeroT o0nmm CaMOCTOSITEJIbHOCTD,
®denpama | IPUEMOM pelieHus 3aad. | CocOOCTBOBATH
HO.T. K: YuuteiBarot pazHsie pa3BUTHIO
XWUMUSA: | MHEHUS U CTPEMSITCS K 0e30MacHoOro u




Y4E€OHUK | KOOPAMHALIUU PA3JIUYHBIX | AKKYPaTHOTO

g 11 MMO3UILINI B BBIITOJTHEHUS

KJL. COTPYIHHMYECTBE. XUMUYECKHUX OIBITOB
1 OEPEKHOTO
OTHOLIEHUSA K
OKPYKAIOIIEH cpese

19 IIpakr. padora TP P: OcyuiecTBastor CnocobHOCTh §18
Nel. Pyn3utu | momaroBbIil KOHTPOJIb 10 | IPUHUMATh
[IpuroroBnenue cl.E., pe3yJbTary. CaMOCTOSITEIIbHBIE
pacTBOPOB C ®enpama | II: BnageroT oOmumm penieHus,
3a1aHHOMN HOI. IIPUEMOM pPELICHUA 3a7ay. | [IOBBILICHUE
KOHIICHTPALIUEH. Xumus: | K: YuuteiBatot pasHbie TBOPYECKOH

YU4E€OHUK | MHEHMS U CTPEMSITCA K AKTUBHOCTH,

st 11 KOOPJMHALMY Pa3IU4YHbIX | BOCIIUTAHUE

KJL. NO3ULIUI B KYJIbTYpbI OOIIEHUS.
COTPYIHHYECTBE.

20 KourpouabHas [ICX5 P: OcymecTBustoT BocnuraTh IToBTO
padora Ne 2. NOIIArOBbIA KOHTPOJIb IO | OTBETCTBEHHOE peHue
1o Teme: pe3ynbTary. OTHOLIEHUE K y4e-
XumMuueckue I1: Bnanerot oO1mmm HHUIO
peaKiuum u IPUEMOM pEelIeHUs 3a]1ay.

CTpOeHue K: YuurtsiBaioT pa3Hbie
BeLeCTBA. MHEHUS U CTPEMSATCS K

KOOPIMHALIMA PABTAYHBIX
MO3UIINU B
COTPYIHUYECTBE.

Tema 5. MeraJisl (8 4.)




21 ITonosxkenue TP, P: OcyuiecTBisioT CnocoOcTBOBaTH 826
mMetaiioB B [ICXD. [ICXD IIOLIArOBBIA KOHTPOJIb IO | Pa3BUTHIO
Oo6mas Pynsutu | pesynbrary. MIO3HABATEIBLHOIO
XapaKTEPUCTHUKA cl'.E., II: BnageroT oOuum MHTEpEeca yJaumxcs
MeTauioB. O0rmme @denpaMa | IPUEMOM pPEUICHUS 337a4. | K U3YUCHUIO XUMUHU.
CBOICTBA METAIIJIOB HO.I. K: YuuteiBaroT pasueie
U WX CIUIaBOB. XuMus: | MHEHUS U CTPEMSITCS K
Y4EOHUK | KOOPJUHAIIMHU PA3TUYHBIX
g 11 MO3UIINA B
KJL. COTPYJIHUYECTBE.
22 OO01me crocoOb [ICXD | II. OcymecTBiieHHE BocrnuthIBaTh 8 26
MOJTYYEHHUS Pyn3utu | aHanusa u 4yBCTBO
METaJlJIOB cl.E., CHHTE3a KaK COCTaBJICHUE | raTpuOTH3Ma Ha
denpama | 1IEJIOr0 U3 YacTen MPUMEPE JTUYHOCTEN
HODT. P. OcylecTBiIEHHE MTOTO | pyCCKHMX y4EHBIX
XuMHS: | BOTO U MOLIAaroBOTO M.B.JIoMoHOCOBA U
Y4E€OHUK | KOHTPOJIS H.H.bekeroBa;
st 11 Paznuuenue cnoco0oB CIOCOOGCTBOBATD
KJI. JNEUCTBHUS TIO PEIIEHUIO BOCITUTAHHIO
3aJaHUH KOMMYHHKAaTUBHBIX
K.Ymenue HAaBBIKOB U
CaMOCTOATCIBHO KOMMYHUKAaTUBHOU
OpraHU30BBIBATh YYEOHOE | xOMITETEHTHOCTH
B3aUMOJICHUCTBUE

ydaimxcs.




23 | 3- | DnekTponus [ICXD I1. ymenus BoctipousBect | [lokaszats equHcTBO | 8 25

- |4 | pacTBOpOB U Pya3utu | uHgopManuio no naMaTu; | 1 MHOTooOpasue

24 pacIuUIaBoB. cl'.E., CpPaBHMBATh U OKpY>Karollero Mupa,

denpama | aHAIU3UPOBATh IPOUCXOAIINX B
HOD.I. uH(opMaruio, ne1aTh HEM IIPOLIECCOB.
Xumus: | BBIBOAbI P. ymeHus Jlokazarp ydammmcest
Y4EOHUK | ONPEIEsATh CTEICHb BEIYIIYIO POJIb
st 11 YCIEIIHOCTHY BBINOJHEHUS | TEOPUU B NMO3HAHUU
KII. paboThI, UCXOMS U3 MPaKTHUKHU.

HMMEIOIIUXCS KPUTEPUEB,

HCMOJI30BaTh UX B XOJIE

OLICHK! U CAMOOIICHKH!

K. ymeHue orcranBath

CBOIO TOYKY 3pEHUSI,

apryMEHTHUPYA €€.

25 |5 | Kopposust meTaiion [ICX2 II. YMmenue cpaBuuBars 1 | [Ipogomxats § 24
U UX Pym3utu | 060011aTh, MPOU3BOINUTH dbopmupoBaHue
MPEYIPEKICHUE. cl.E., JIOTUYECKUE OTEpaLu yOexXAeHUs

®enpama | P. Lenenonaranue u y4anuxcs B
HO.T. IUIAHUPOBAHUE HEOOXOIMMOCTH
Xumus: | K. Ymenue paborats B IIPUBJICYECHUS
Y4eOHUK | mapax CPEACTB XUMHUHU K
g 11 MOHUMAaHUIO U
KJL. OTUCaHUIO
ITPOLIECCOB,

MPOUCXOJIAIINX B
OKPY>KalOIlEM MUDE.




26 0630p [ICXD I1. ymenue paborats ¢ BocnuteiBath § 27
METAJITNYECKUX Pyn3utu | TEKCTOM, BBIAENATh B HEM | KOMMYHUKATUBHBIE
AIIEMEHTOB A- cl'.E., rJIaBHOE CBOOOJIHO, KaueCcTBa, yMEHUE
TPYIIIL. @®enpama | MPAaBWIBHO U3J1araTh CBOM | BBICKA3bIBATh

HOD.I. MBICJIM B YCTHOU U COOCTBEHHOE
Xumus: | mucbMeHHou gopme. P. MHEHHE,
y4eOHUK | YMEHHE OpPraHHW30BbIBATh | BOCIIUTHIBATH
s 11 y4eOHOE€ COTPYIHHYECTBO | CAMOCTOSITEIbHOCTh
KJL. Y COBMECTHYIO B paboTte, co3AaTh
NEATENIBHOCTh C YYUTEIEM | YCIOBUSA JJIs
Y CBEPCTHUKAMH pa3BUTHUA
K. ymenue ciymars IIO3HABATEIILHOTO
YUHTEIS; TPAMOTHO VHTEpPECA K XUMUU.
bopMyIMpoBaTH BOMPOCHI
Y OTBEYATh HA BOIIPOCHI.

27 O630p I[ICX5 I1. ymenue pabortats C CnocoOcTBOBaTH 8§28
METAIITNYECKUX Pym3utu | TeKCTOM, BBIJCISTH B HEM | (HOPMUPOBAHUIO
a1eMeHTOB b- rpymnn cl.E., [JIaBHOE CTPYKTYPUPOBATH | JUCLIUILIMHUPOBAHHO

®enbaMa | yueOHbII MaTepual, CTH, YMEHUS

HDI. JIaBaTh OIPEICIICHUS CIIyLIATbh,

XuMus: | MOHSITUSIM; COCTABJISITh KOHIICHTPUPOBATH
y4eOHUK | KOHCHEKT ypOKa B TETPAAH | CBOE

s 11 P. ymeHnue onpenensirsb BHUMaHue. Ilomnep
KJL. LEJIb YpPOKa U CTABUTH YKUBATh TTOCTOSTHHBIN

3aJ1a4¥, HeOOXOIUMBIC JISI
e¢ IOCTIKEHUS,
NIPEJICTABIISITh PE3YJIbTATHI
paboTHI

UHTEpEC K
IPUOOPETEHUIO
HOBBIX 3HAHMH,
VCTIOJIB3YS IS 3TOU
1[E€JIU COBPEMEHHBIE




K. ymenue ciymars
YUUTENIS; TPAMOTHO
bopMyIMpOBaTH BOMPOCHI

METO/Ibl U IPUEMBI
II0Ja4Y1 HOBOU
uHpopMaIuu ¢

Y OTBEYATh HA BOIPOCHI MIOMOIIIBIO

coBpemeHHbIX TCO.

28 | 8 | [IpakTHYecKkast TP. I1. ymeHus BBIABIATD CrocoGHOCTD § 35
padora Ne2. [ICXD | ocHOBaHUsA JUIsl CPAaBHEHUS MPUHUMATh
Pemenune Pyn3utn | u kiaccudukanuu (CocTaB, | CaMOCTOATEIbHBIE
DKCIIEPUMEHTAIIBHBI cl.E, CTpPOCHHE, CBONCTBA) pelieHus,

X 3aj1a4 10 TEME: ®enpama | P. ymeHns onpenensthb MOBBIIICHUE
«Metamis. HOI. y4eOHbIE 3a]1a4H, TBOPYECKOU
Xumus: | INIAHUPOBATh U AKTUBHOCTH,
y4€OHUK | OPraHU30BBIBATH CBOIO BOCIIUTaHUE
s 11 NEATEIIBHOCTD MO UX KYJbTYPBI OOIICHHUS.
KJI. pewenuto K. ymenus
CIyILIATh YYUTENS;
IrpaMoOTHO (OPMYJIMPOBATH
BOIIPOCHI U OTBEYATh HA
BOIIPOCHI
Tema:6. Hemeranasl (6 yacoB)

29 | 1- | O630p cBOWCTB TP, I1. YMenue npeoOpazoBbIBaTh Yuute  ObITh | 8 36,

- |2 | HEMETAJUIOB. [ICXD UH(OpMAIINIO U3 OJTHOTO TUucUUIUIMHupoBa | 37

30 OKucCAUTENHHO- Pyn3utu | Buaa B qpyroi. HHBIM,
BOCCTAaHOBUTEIIbHBIE cl.E., P. ymeHune COCTaBISTh IUIAH | BHUMATEIbHBIM
CBOWTBA ®denpaMa | perieHus mpooJIeMbl IIPU OpraHu3aluu
HEMETAJIOB. HO.I. K. ymenue camoctosiTeibHO | y4eOHOTO TPy/a;

XuMusl: | OpraHU30BBIBATH yUeOHOE
y4eOHUK | IeHiCTBHE pa3BUBaTh

YMEHUS




g 11 MPUMEHSTD

KJL. 3HaHUS,
CpPaBHUBATH u
JIeJ1aTh BBIBO/IbI

31 Bomoponnsie [ICXH5 I1. ananu3upoBath u BocrmteiBaTs 840
COCIMHEHUS Pyn3utu | nepepabaTbiBaTh MHTEpPEC K XUMUHU.
HEMETAJIOB. cl.E., MOJIyYeHHYI0 UH(OPMALIIIO B

denpama | COOTBETCTBHU C

HO.I. MMOCTABJICHHBIMU 33aa4aMH,

Xumus: | paboTaTh MO aITOPUTMY

y4ueOHUK | P. yMeHUs CTpOUTH TOTUYHOE

g 11 pacCyXJICHUE;

KJL. CaMOCTOSITETILHO
IJIAHUPOBATH CBOKO PaboTY;
K. 00BACHSTH BBINOTHSIEMBIC
NeUCTBUS; POPMYIUPOBATH
BOIIPOCHI JIJIsI
OJIHOKJIACCHUKOB; CITyIIaTh
TPYTHX.

32 Oxcubl [ICXD | II. yMeHus onpeaensTh CopeiicTBOBaThH 8§38
HEMETAJJIOB U Pynsutu | mousrtus; pabotars mo MTOBBIIIIEHUIO
KHUCJIOPOJICOIEPIKALLL cl.E, aJrOPUTMY, CTPOUTH YPOBHSI
1€ KUCJIOTBHI. @®enpama | pacCyXJACHUS MIPU PEIICHUU | MOTUBAIIMU Ha

HDI. 3aJla4; JieJIaTh BBIBOAbBI Ha YpOKax 4yepes
XuMus: | OCHOBE MOJy4EHHON cpeacrTaa
y4eOHUK | HHPOPMAITHH oOy4eHwusl.
g 11 P. camocTosiTenbHO

KIL. TJTAHUPOBATH CBOIO padoTy;




BBIOMpaTh HauboJee

3¢ peKTUBHBIE CITOCOOBI
pEIICHHUS TTOCTaBICHHBIX
3ajad;

K. ymenue paborath
WHIUBHUIYAILHO U B TPYIIIIE;
paspemniaTh KOHGIUKTHI Ha
OCHOBE COTJIACOBaHUS

MTO3UIUHI U y4€Ta HHTEPECOB.

33

KourpoJuabHas
padora Ne3 mo
TeMe: «MeTaJliibl 1
Hemeraniab».

TP,
MCXD

II. ymeHue onpenenarsb
HOHSATHUS; 1e1aTh
0000111eHHs]; TPOBOJAUTD
aHaJIoruu; paboTaTh 10
QJITOPUTMY, CTPOUTD
paccyXJAeHUs NP pEICHUN
3ajad.

P. camocTosiTenbHO
IUIAHUPOBATH CBOIO padoTy;
BbIOMpATh HauboJiee

3¢ PpeKTUBHBIE CITOCOOBI
pEIICHNUs TOCTaBIEHHBIX
3ajad;

K. ymenue paboratb
WHIMBHUIYAJIbHO U B TPYyIIE.

Bocnurath
OTBETCTBECHHOE
OTHOIIEHUE K y4e-
HHIO

34

IpakTuyeckue
padoTbI Ne3.
Pemenue
DKCIEPUMEHTAIIbHBIX

I[ICXD
Pym3utn
cl.E.,
denpama

I1. ymeHus BBISABIISTH
OCHOBAHWSI 111 CPAaBHEHUS U
kiaccudukauu (cocran,
CTPOEHHE, CBOMCTBA)

CrniocoOHOCTB
IPUHUMATD
CaMOCTOSITEILHBIE
pEIICHMS,

§42




3aJ1a4 110 TEME
«HemeTtamisny.

HODI.
XUMUs:
Y4COHUK
g 11
KII.

P. ymeHus onpenensiTh
yueOHbIC 3aa9H,
TUTAHUPOBATh U
OpPraHHU30BBIBATH CBOIO
JESITEIBHOCTB 10 X
pemenuto K. ymenus
CIIyIIaTh YIUTENSI; TPAaMOTHO
dhopmyIMpoBaTh BOIIPOCHI U
OTBEYATh Ha BOITPOCHI

MOBBILICHUE
TBOPYECKOHU
AKTUBHOCTH,
BOCIIUTAHUE
KYJIBTYpbI
o0111eHHS.




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3narensctBO «IIpocBenienue»
» Xumus, 11 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Mertoanyeckoe nmocooue mo yueouuky Pymsurtuca I'. E.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru



