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1 pa3gen
MHNOSACHUTEJIBHAS 3AIITUCKA

Pabouas mporpamma cpeaHero odmiero oopazoBanus mo xumun (6a30BbIH YPOBEHb) COCTABIICHA HA
ocHoBe DenepanbHOro 3akoHa ot 29 12 2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
®deneparun»?, TpeGoBaHuii K pe3yIbTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHOM NPOrpaMMBbl
cpenHero oduiero oopazoBaHus, MpeAcTaBiIeHHbBIX B DeneparbHOM rocy1apCcTBEHHOM
00pa30BaTeILHOM CTAHAAPTE CPEIHETO 0OIIEro 06pa3oBaHus?, ¢ yusToM «KOHIENIMY NpenoaaBaHus
y4eOHOT0 npeaMeTa «XUMHs» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanyu,
peanu3yIomX 0CHOBHBIE 001e06pa30BaTeIbHbIE IPOrPAMMBI»S H OCHOBHBIX

OcHOBY MOJX0/I0B K pa3paboTke nmpumepHoi padboueit mporpammbel COO 1o XUMUH, K ONIPEACIICHUIO
oOmelt crpateru 00y4eHHs, BOCIIMTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUEOHOTO IPEeaAMETa
«Xumus» 1y 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABWIIM KOHIIENITyallbHbIE TosiokeHuss PI'OC
COO o B3auM000OYCIOBIEHHOCTH LIEJIEH, COIep KaHuUs, pe3yIbTaTOB 00yueHHs U TpeOOBaHUI K YPOBHIO
ITOATOTOBKH BBIITYCKHUKOB

B cooTBercTBUY ¢ NaHHBIMHE MOJIOKEeHUsIME padodas mporpamma COO (6a30BbIi YpOBEHB):
yCTaHaBIMBaET 00s13a-TeIbHOE (HHBAPUAHTHOE) MPEIMETHOE COJIEpPIKaHUE, OMPEIesIeT
KOJIMUECTBEHHBIE U KAYECTBEHHBIE €70 XapAKTEPUCTUKN Ha KaXJI0M 3Talle U3y4yeHus MperMeTa,
MpeAyCMaTpUBAET IPUHLUIIBI CTPYKTYPHUPOBAHMS COJIEPKAHUS U PACIPEIEICHUS €ro M0 KilaccaM,
OCHOBHBIM pa3zefiaM U TeMaM Kypca; JaéT IpUMEPHOE pacrpeieieHue yueOHbIX 9acoB I10
TEMATHUYECKUM pa3aesiaM, pEKOMEHIYET IPUMEPHYIO TIOCIEI0BATEIbHOCTh U3YUYE€HHUSI OTAEIbHBIX TEM
Kypca ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOrMKM y4eOHOr0 Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH ydamuxcs 10— 11 kmaccoB; 7a€T METOIMYECKYIO HHTEPITPETAIUIO LIeTei
W3YYEHHUS MIPEeIMETA HAa YPOBHE: COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEIHET0 OOLIETO
o0pa3oBaHusl, COAECPKATETHLHON XapaKTePUCTUKH IJIAHUPYEMbBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM
00pa30BaTeIILHON MPOTrpaMMBI CPETHETO 00IIero 00pa3oBaHus (JITYHOCTHBIX, METAIIPEIMETHBIX,
MIPEIMETHBIX ), OCHOBHBIX BUJIOB Y4€OHO-TI03HABATENLHOM JESATEIILHOCTH YUEHUKA [0 OCBOSCHUIO
conepkanus nmpeamera [lo Bcem Ha3BaHHBIM MO3ULUSAM B IpOrpaMMe COOJII0/IEHa IPEEMCTBEHHOCTD C
paboyeil mporpaMMoii OCHOBHOTO 00111ero o0pa3oBaHus Mo XuMuu (A7 8—9 kiaccoB 00pazoBaTeb-
HBIX OpraHU3aIMii, 6a30BbIi ypOBeHB)”

JlanHast mporpamMma siBJISIETCS. OPUEHTHPOM JIJISl COCTaBJICHHSI pab0YrX MPOrpaMM, aBTOPBI KOTOPBIX
MOTYT IPEAJIOKUTH CBOM MOJX0J K CTPYKTYPHUPOBAHMIO U ITOCIIEI0BATEIBHOCTH U3YUEHHS y4€OHOTO
MaTepHala, a TaKkke CBO€ BUACHHUE OTHOCUTEIbHO BO3MOXKHOCTU BbIOOpa BApUATUBHOM COCTaBIISIOIEH
COJIepKaHus IIpeIMeTa JIOIOTHUTENBHO K 00513aTeIbHON (MHBApUAHTHON) YaCTH €0 COAEepHKaHUs

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

Xumuyeckoe 00pazoBaHue, MOIy4aeMO€e BbITYCKHUKAMU CPEIHEN MIKOJIbL, SIBJSIETCSI HEOThEMIIEMOM
YacThIO MX 00pa30BaHHOCTH OHO CIYKHUT 3aBEpIIAIONINM 3TAlOM pealn3allii Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX 1IEJIOCTHON CUCTEME XMMHUECKOI0
o0pa3oBaHusl DTH IIEHHOCTHU KacaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
o0uieil KyabTypbl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 000OCHOBAHHOTO OTHOILLIEHUS K CBOEMY 37J0POBBIO U
NPUPOIHOH cpese PeanmusyeTcst xumuueckoe 00pa3oBaHUE yyallluXcs CPeJHEH MIKOIbI CPeICTBAMU
yueOHOro npeamera «XUMHUs», CoAep>KaHue U MOCTPOSHUE KOTOPOTO OIpeieeHbl B IPOrpaMMe C
yaéToM crienn()UKN HayKd XUMHH, €€ 3HAYCHHS B IO3HAHUU TPUPOJILI U B MaTepUATHHON KU3HU
o0uiecTBa, a Takke ¢ y4€TOM OOLIUX LeJIeil U MPUHIIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHIE
CHCTeMBI cpefHero odmiero oopazoBanus B Poccuiickoit @enepaunn Tak, Harpumep, npu

4 IlpumepHas pabouas IporpamMmMa OCHOBHOTO 00IIEro o6pa3oBaHus No XUMuK (6a30BbIi ypoBeHb) (118 8—9 KinaccoB 06pa3oBaTeNlbHBIX
opranmuzanuii) (omoOpeHa pemenneM ¢QeneparbHoro yaeOHO-METOIUYECKOro 00bEHHEHH S 10 001eMy 00pa3oBaHmI0, TPOTOKOII 3/21
ot 27 09 2021)
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(hOpMUPOBAHUU COJIEPIKAHUS TIPeIMETa «XHUMUS» YITCHBI CIIIYIOIUE MOJIO0KEHHUS O CrielupuKe U
3HAYCHUH HAYKH XUMUH:

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET OCOOYIO pPOJIb B COBPEMEHHOMN
[MBHUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOM KyabTypbl OHa BHOCUT CBOM BKJIA] B
(hopMHpOBaHKE PAIIHOHATHHOTO HAYYHOT'O MBIIIJICHUS, B CO3/IJaHUE IIEIOCTHOTO MPECTaBICHUs 00
OKpY’KaloIleM MHUPE KaK O €IMHCTBE MPHUPOJIBI U YeJI0OBEKa, KOTOpoe (popMUpyeTcs B XUMHH Ha OCHOBE
MMOHUMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MUPA, OCOZHAHUS B3aUMOCBSI3H MEKY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSMU IPUMEHEHUS

TecHo B3aMOJENUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHUS CTajla HEOThEMJIEMOM YacThiO
MHUPOBOH KYJBTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEIIHOTO TPY/AA U KHU3HU KaXJI0ro 4ieHa o0IIecTBa
CoBpeMeHHast XUMHsSI KaK HayKa CO3MIaTeNbHasA, KaK HayKa BBICOKMX TEXHOJIOTUM HalpaBjeHa Ha
pelieHre ro0agbHbIX MPoOIeM YCTOWYHBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPhEBOM, SJHEPIE€TUUYECKOIA,
MUIIEBOM, SKOJIOTUYECKON 0€30I1aCHOCTH U OXPaHBbI 3/10pPOBbs

B cootBeTcTBUU ¢ 00mmMu niensimu 1 ipuHiunamMu COO coaeprkanue npeameta « Xumusi» (10—11
KJIACChI, 0a30BBIH YPOBEHb N3YUCHHS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIMIEKYIbTYPHYIO
MOJATOTOBKY O0yYaroUXcs, HE0OOXOIUMYIO UM IS BBIPAOOTKHA MUPOBO33PEHYECKUX OPUEHTHPOB,
YCHENTHOTO BKJIFOUEHHUS B KU3HB COLIMYMA, MPOJIOHKEHHST 00pa30BaHUsI B Pa3IMUHbBIX 00JIacTsIX, HE
CBA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH

CoCTaBISIONIMMH TIPeIMETa « XUMUS» SIBIISIOTCS 0a30BbIe Kypchl — «OpraHudyeckas XUMus» U
«O0611ast 1 HeopraHUYecKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBISIOTCS
OCHOBBI 0230BOI HAYKHU: CUCTEMa 3HAHHIA 110 HEOPTaHUIECKOW XUMHUH (C BKIIOYCHUEM 3HAHHNA U3
o0uieil XuMum) U opraunueckoit xumuu. opMupoBaHue JaHHOW CUCTEMbI 3HAHUHN MPU U3YUYEHUU
npeaMeTa 00ecreyuBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3usl BEIIECTB HA OCHOBE OOIIMX
MOHATUH, 3aKOHOB U TEOPUH XUMHUHU

CrpykTypa comepkanust KypcoB — «Opranudeckas Xumus» 1 «O011as 1 HeopraHu4eckast XuMHUsDH)
chopMHpOBaHa B MPOrpaMMe Ha OCHOBE CHCTEMHOTO MOJX0/1a K M3y4eHHIO Y4eOHOTO MaTepuana u
00yCITOBJICHA UCTOPUIECCKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHUI HA OTPEACIIEHHBIX TCOPSTHUSCKUX
ypoBHsIX Tak, B Kypce OpraHM4eCKOW XMMUU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUUYECKOM
TEOPHUH CTPOCHUSI OPTaHUYECKUX COCTMHEHMM, a TAK)KE HAa YPOBHE CTEPEOXUMHUECKUX U DJIEKTPOHHBIX
MpeJICTaBICHUI 0 cTpoeHuu BemecTB CBeneHus 00 M3ydaeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHH
— OT YIJIEBOIOPOJIOB JI0 CJIOKHBIX OMOJOrMYECKH aKTUBHBIX COeAMHEHUN B Kypce opraHnueckoi
XMMHH MOJIYYal0T pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOMH IIKOJIE IEPBOHAYATIbHBIC TIPEICTABICHUS O
XUMHUYECKON CBA3M, KIACCU(DUKAITMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX
CTPOEHHUS, 0 XUMUYECKOM peaKInu

[Tox HOBBIM yTIOM 3peHUS B MIpeaMeTe «XUMHI» 0a30BOT0 YPOBHS pacCMaTPHUBAETCS N3YICHHBIN B
OCHOBHOM IITKOJIE TEOPETUUECKHI MaTepral U (PaKTOJIOTHIECKUE CBEICHUS O BEIIECTBAX U XUMUYECKOM
peakmuu. Tak, B 9acTHOCTH, B Kypce «O011as 1 HeoOpraHWuYeCcKasi XUMHUSD) YUaITUMCS IPE0CTABIISICTCS
BO3MO>XHOCTh OCO3HATh 3HAYCHHE MIEPHOAMUECKOTO 3aKOHA C O0IIETEOPETUIESCKIX U
METOJI0JIOTMUECKUX MMO3ULIUHI, TTTy0Ke MOHATh UCTOpUYECKOe U3MEHEHHE (PYHKIUI 3TOro 3aKOHa — OT
o6o0maromneit 10 00BSICHAIOLIEH U TPOTHO3UPYIOLIEH

Enunas cucrema 3HaHUM O BaXKHEUIIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nonosHsercd B kKypcax 10 u 11 kmaccoB a5ieMeHTaMK COJIEpKaHMs], UMEIOIIMMU KYJIbTYPOJIOTHYECKUN U
MPUKJIATHON XapakTep OTH 3HAHUS CIIOCOOCTBYIOT MIOHUMAHUIO B3aUMOCBSI3H XUMUU C IPYTHMH
HayKaMH, PaCKpbIBAIOT €€ POJIb B I03HABATEIILHON U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKECHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO
3HAYUMBIX MPOOIIEMaXx, CBI3aHHBIX C XUMHEH, KpUTHUECKH OCMBICIHBATh HH()OPMAIIMIO U IPUMEHSITH ¢
JUTSl TIOTIOJTHEHUS 3HAHUM, pEIIEHUS] MHTEJUIEKTYaJIbHbIX U HKCIIEPUMEHTAIIBHBIX UCCIIE0BATEIbCKUX
3ajau B nenom coneprkanue yueOHOro npeamMera «XuMHs» TaHHOTO YPOBHS H3YUEHHS] OPUEHTUPOBAHO
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Ha (OpPMUPOBAHUE Y YUALIMXCSI MUPOBO33PEHUECKOM OCHOBBI /1JIs1 MTOHUMAaHUs GHIIOCOPCKUX UACH,
TaKMX KaK: MaTepUAIbHOE €MHCTBO HEOPTaHMUECKOTO U OPraHUYECKOT0 MUPa, 00YCIIOBICHHOCTh
CBOWCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [T0O3HABAEMOCTb IPUPOAHBIX SBICHUHN ITyTEM
HKCIIEPUMEHTA U PEIICHUsI TPOTHBOPEUUI MEXKTy HOBBIMH (DAKTaMU M TEOPETUIECCKIUMH
NPENOCHIIIKAMH, OCO3HAHHE POJIM XMUMUH B PEILICHUH IKOJIOTHUECKUX MPOOIIEM, a TakxKe MpodsieM
cOepeKeHHsT SHEPTeTUIECKHIX PECYPCOB, CHIPBS, CO3JIaHHS HOBBIX TEXHOJIOTHI U MaTepHajIoB

B rutane pemienus 3a1a4 BOCIUTAHUS, Pa3BUTHUA U COLMATU3ALUH 00yJarOIIUXCsl IPUHSATHIC
MPOrpaMMO¥ MOJXOAbI K OTPEACIICHUIO COJEPKaHUS U IIOCTPOEHUS MpeMeTa MpeaycMaTpuBaoT
(dbopMHpOBaHKE Y yUAITUXCSl YHUBEPCATIBHBIX YUEOHBIX IEHCTBUNA, HMEIONINX 0a30BO€ 3HAYCHHE /IS
Pa3IUYHBIX BUJIOB JACATEILHOCTH: PEIICHUs MPpoOieM, TONCKa, aHaIN3a U 00padO0TKH HHPOPMAIIHH,
HEOOXOAUMBIX JIJIsl IPHOOPETEHNUS OIBITA MPAKTUUECKOM U CCIIeI0BATEIbCKON IEATEIbHOCTH,
3aHMMAaIOIIEH BaXKHOE MECTO B IO3HAHUH XUMUU

HEJIA U 3AJAYHU YUYEBHOTI'O TIPEJMETA «XUMMUS»

B mpaxTuke npenoaaBaHus XMMUU Kak B OCHOBHOM, Tak U B CpeJIHEN IIKOJIE, TP OIpeIeIeHUH
COJZIepKATEIbHON XapaKTEPUCTHKH LIeJIel H3yIeHUs IPEMETa HalpaBIeHHUEM MIEPBOCTEIICHHON
3HAYUMOCTHU TPATUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB XMMHUECKON HAYKH KakK 00JacTH
COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUUECKOH NEATETLHOCTH YeJIOBEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTypbl C METOAMYECKOMN TOUKHU 3PEHUSI TAKOW MOIXO] K ONPEAETICHHIO LIeNeh N3ydeHHs
NpeaMeTa SBISIETCS BIIOJIHE ONPaBJIaHHBIM

CornacHo JaHHOU TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3yUeHHS TpeaAMeTa « XUMHUS» B CPEeIHEN IKOJIe
Ha 0a30BOM ypOBHE SIBIISIFOTCSI:

- hopmupoBaHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTaBISIONICH eCTECTBEHHO-
HAyYHOU KapTHHBI MHPa, B OCHOBE KOTOPOH JIe)KAT KITFOUEBbIe OHATHS, PyHIaMEHTAIbHBIC 3aKOHBI U
TEOpUH XUMUHU, OCBOCHUE SI3bIKA HAYKU, YCBOCHUE U TIOHUMAHUE CYIIIHOCTH JOCTYIHBIX 0000IICHHIA
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJICHUE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHUS;

- hopmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKHUX
peaxImii, HEOOXOIUMBIX Il IPUOOPETEHUS YMEHUI OPUEHTHPOBATHCS B MUPE BEUIECTB U XUMHUYECKUX
SBIICHUH, IMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TIOBCETHEBHOM KU3HU;

- pa3BUTHE YMEHUI U CTIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOJIIOEHNEM U OOBSICHEHUEM
XMMHUYECKOT'0 SKCIIEPUMEHTA, COOII0IEHUEM MTPaBUII 0€30MacHOr0 00pAaIEHHs C BelIeCTBAMU

Hapsiny ¢ aTuM conmeprkaTenbHas XapaKTEpUCTHKA [IEJIeH U 3a/1a4 U3YUSHHs TPeIMETa B IPOTpaMMe
YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMH ITPUOPUTETAMHU B CHCTEME OOILEro CPeIHEro
obpazoBanusi CerofHs B MPENOIaBaHNH XHMHUHU B OOJIBIICH CTEIIEHH OTIAETCS MPEAIOYTCHUE
MPAKTUYECKON KOMIIOHEHTE CO/IepKaHuUs 00yueHHsl, OPUCHTHPOBAHHON HA MOJrOTOBKY BBITYCKHUKA
IITKOJTBI, BIQACIONIETO He HAOOpOM 3HaHMM, a (HYHKIIMOHATBFHON TPaMOTHOCTHIO, TO €CTh CIIOCO0aAMU 1
YMEHUSIMH aKTUBHOTO MOJyYeHUs 3HAaHUH U IPUMEHEHHUS UX B PEATbHOM XKHU3HM IS PELICHUS
MPAaKTUYECKUX 33124

B 3710i1 cBs3M NpH n3ydeHuu npeamMeTa « XUMUs» JOMUHHUPYIOIEe 3HaUCHHE TPUOOPETAIOT TaKue
LeJH U 33a]1a4i, KaK:

- afanTtanys 00yJaroMXCs K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (POPMUPOBAHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSTEIbHOMY MPUHATHIO TPAMOTHBIX PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

-(popMupoBaHe y 00y4aroUIMXCsl KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIUMN ), UMEIOIINX
YHUBEPCAIBLHOE 3HAUEHUE JIJIS pa3IMYHBIX BUJIOB JI€ATEILHOCTHU: pElIeHHs po0siem, MOUCKa, aHaIu3a U
00paboTKK HHPOPMALINU, HEOOXOAUMBIX JUIsl IPHOOPETEHNUS OIBITA IEATEIILHOCTH, KOTOPast 3aHUMAeT
Ba)KHOE MECTO B IMO3HAHUU XMMUH, a TAKXKE JJIs OLIEHKH C MO3UIUI 3KOJOTHYECKO O€30MacHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX MTPOIECCOB Ha OPraHU3M YeJIOBEeKa U MPUPOIHYIO CPELy;

- pa3BUTHE NIO3HABATENIbHBIX HHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITETILHO MPHOOPETATh HOBBIE 3HAHMUS IO XUMHUHU B COOTBETCTBUU



C JKU3HEHHBIMH MTOTPEOHOCTSAMU, UCIIOIB30BATh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTHH 151
MOKCKA U aHajn3a y4eOHO! 1 HayuyHO-TIONYIsipHON HHPOPMALIUU XUMUYECKOTO COJepKaHUS;

- (hopMupoBaHKE U PAa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTHU, AKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPU
IJIAHUPOBAHUM U MPOBEJECHUN XUMUYECKOI0 IKCIIEPUMEHTA;

-BOCIIUTaHMUE Y o0yyaromuxcs yoeKIEHHOCTH B TYMaHUCTUYECKON HaNpaBIECHHOCTH XUMUH, €€
B2YKHOW POJIHM B PEIICHUHU TTI00ATBHBIX MPOOIEM pallMOHATIEHOTO MPUPOAOIIOIB30BAHHUS, TTOTIOTHEHUS
HHEPreTHYECKUX PECYPCOB U COXPaHEHHs MPUPOJHOTO PAaBHOBECHS; OCO3HAHUS HEOOXOAUMOCTH
Oepe’KHOT0 OTHOILIEHHS K MIPUPOJIE U CBOEMY 3/I0POBBIO, A TAKXKE MPUOOPETEHHS ONBITA UCIIOIB30BAHMUS
MOJIYYEHHBIX 3HAHUH NIl IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMHU
SIBIICHUSIMU

Henu u 3agaun u3ydeHus npeamMera «XUMHs TOTYyYHIHA MOIPOOHYI0O METOAHUYECKYIO
MHTEPIPETALNIO B pa3jiene mporpaMmsl «llmanupyemele pe3ynbTaTbl OCBOSHUS MpeIMeTay, Onaroaaps
yeMmy o0ecredeHo 4€TKOe MPEeCTaBICHNE O TOM, KaKie 3HaHUS ¥ YMEHHS UMEIOT MPSIMOe OTHOLIEHHE K
peanu3anyvy KOHKPETHOW Lien

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS»
B YYEBHOM IIJIAHE

B cucteme cpegnero o6iiero o0pazoBaHus «XUMUs», n3ydaemasi Ha 6a30BOM ypOBHE, IPU3HAHA
00s13aTeNIbHBIM Y4eOHBIM MPEAMETOM, BXOISIINM B COCTAB IPeAMETHON o0acTi «EcTecTBeHHBIE
HayKn» Y4YeOHBIM IUTAaHOM Ha e€ h3ydeHue oTBeAeHO 68 yueOHbIX yacoB, 1o 1 yacy B Henenmto B 10 m 11
KJIaccax COOTBETCTBEHHO B TemaTHueckoM IUIaHMPOBAHUHU yKa3aH pPe3epB yueOHOr0 BpEMEHH, KOTOpOe
PEKOMEHIYETCS ISl peaiu3alii aBTOPCKUX MOIXO0/I0B MO UCTIOIB30BAaHUIO Pa3HOOOPa3HBIX (hopM
OpraHM3aluy yueoHoro mnpoiecca

HOPMATHUBHAS BA3A IPEITIOJABAHUSA ITPEIMETA

! ®depepanbhbiii 3akon ot 29 12 2012 Ne 273-®3 (pex. or 16 04 2022) «O6 obpa3oBaHuu B
Poccuiickoit denepanum»

! Tlpukaz Muno6prayku Poccum ot 17 05 2012 Ne 413 «O6 yTBepikaeHHM (eaepanibHOro
rOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAPTa CPEAHETO OOIIEro 00pa3oBaHMsDY

! «Konuenmus npenojasanus yueGHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX OPraHU3ALMAX
Poccuiickoit ®denepauuu, peanusyrolmMX OCHOBHbIE 0OOLIe00pa3oBaTeIbHble MPOrpaMMbl» (yTB
pemenreM Kosnerun Munnpocsemienus: Poccuu, npotokon ot 03 12 2019 Ne [1K-4BH)

! Ipumepnas nporpamma BocruTanus (0g06peHa pemenneM (eaepanbHOro yaeOHO-METOANIECKOTO
o0BeANHEeHHS 10 001eMy 0Opa3zoBanuto, mpoTokoi oT 02 06 2020 Ne 2/20)

PABOYASA TIPOT'PAMMA OPUEHTUPOBAHA HA YYEBHUK:
e Taopuensa O. C. Xumus. 10 kmacc: yueOHuK s odmeoopa3oBarenbubix yupexaeruit/ O.C.
INa6puensia, W.I. Octpoymos, C.A. Cnaakos-M.: [Ipocsemenne,2023.

Coneprkanue Kypca peanusyercst u3 pacuéra 1 4 B HeJlen0. ITOT JUMUT BPEMEHH U 00yCIIaBIIUBACT

PSI METOAMYECKUX 0COOEHHOCTEH Kypca.
METOAUYECKHUE OCOBEHHOCTH KYPCA

N3ydenne xumuu Ha 0a30BOM ypOBHE anpHOpPU HE TOTOBUT CTAPIICKIACCHUKOB K caade EI'D mo
xuMud. [103TOMy B OCTPOCHUM Kypca MCHOJb30BAH @HMPONOUEHMPUUECKUI NOOX00, TTPU KOTOPOM
oOyueHue MpeaMETy MPOUCXOAWT HAa OCHOBE Y4€Ta UX HMHTEPECOB, CKJIOHHOCTEM W OCOOEHHOCTEH,
BMECTO XeMUOUEHMPUUECK020 Nne0xX00a, Tpu KOTOPOM OOy4eHHE XUMHH CTPOUTCS Ha OCHOBE
MPUHIIUIIOB U METO/IOB MO3HAHUS CAaMOU XUMUHU.

Hwuskas MOTHUBALUA M3YUCHUA XUMHUU OOJILIIMHCTBOM yJyamuxcsa TI'YMaHHUTapHbIX, (1)I/ISI/IKO-
MaTEeMaTHYECKHX KIACCOB M IIKOJ OO0ycioBlIeHa €€ cTaTycoM Kak Henmpo(GUIbHOW AUCIUILTAHBL
[Io3TOMY € LENbl0 MOBBILIEHUS HHTEpECa K XMMHHM y TaKMX CTapLIEKIACCHUKOB IIPEAYCMOTPEHO
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yCUJICHHE TPUKIAJHOTO XapaKTepa COJIEp)KaHUs M IMO3HABATENBbHOW IESATETbHOCTH NpPU OO0yYeHHHU
JAHHOTO Kypca, T. €. CBSI3M XMMHUH C IOBCEJHEBHOM JKM3HBIO 4elloBeKa. Tak, B Kypce OpraHM4ecKon
XMMUU Ha 0a30BOM YpOBHE Ipejjaraercs uU3ydeHue pasjena «OpraHuyeckass XUMHS U OOILIECTBOY,
KOTOPBIA 3HAKOMHT CTapIIEKJIACCHUKOB C OCHOBAMH OHMOTEXHOJIOTMM M XMMHUHU MOJUMEPOB. A B Kypce
o0miell XUMHK B pasjiene «XUMHs U COBpEMEHHOE OOIIeCTBO» pacCMaTpPHBAETCS TeMa «XUMHUECKas
IPaMOTHOCTh, KaK KOMIIOHEHT OOIIe KyJIbTyphl YEJOBEKa», GOPMUPYETCS YBaXKEHHE K MHCTPYKIHSIM
10 HKCIUTyaTaluK OBITOBBIX IPUOOPOB U MPENapaToB, a ¢ LeIbI0 MPABUIBHOTO YX0/1a 32 TPUKOTAKHBIMU
W3JICNTUSAMH (YUCTKOU, CTUPKOM, CYIIIKOM, YTIOKKOW ), — YMEHHE YATATh UX ITUKETKH.

VY4eOHbII MaTepuan Kypca XMMHUHM Ha 0a30BOM YPOBHE M3JI0KEH HE B CYXOM JHJAKTUYECKOM
dopmare, a (opmarte cobecegoBaHHsA C OOydYaIOIIMMCS Ha OCHOBE pealH3all MEXIPEIMETHBIX
CBA3EH C MUPOBOU XyJ0KECTBEHHOU KYJIBTYPOU, JIUTEPATYPOU, JIUTEPATYPOU, UCTOPUEH.

Ycunenve rymaHuUTapu3ald B OOYYeHMHM XMMHHM B KJIaccaxX M IIKOJAaX T'YMaHUTapHOTO MPOQuIIs
IIPOBOJIUTCA C MOMOLIBI0 METOAOB, IPUEMOB U CPEICTB, IPUMEHAEMBIX IIPU U3YYEHUU I'YMAaHUTAPHBIX
nucuuiiuH. Hanpumep, xopommii pe3yiapTaT Kak JJisi HHOCTPAHHOTO 3bIKA, TaK U JUI XUMHH, JAET
HCIIOJIB30BAaHUE XMMUYECKOI0 MaTepuala Ha COOTBETCTBYIOIIEM SI3bIKE YYAIIMMHUCS LIKOJ M KJIACCOB C
yTIyOJIEHHBIM M3YYCHHEM HHOCTPAHHOTO si3bika. Emé Oompmmii apdext ais odoux nmpeameroB Oyaet
JIOCTUTHYT, €CIH K MOA00pY XMMHUYECKOTO MaTeprajia Ha HHOCTPAHHOM SI3bIKE MPHUBIICKAIOTCS M CaMHU
yuamecsi, KOTOpble HAaXOIAT U MPEACTaBISAI0T WH(POPMALMI0O O PA3BUTUM XMMHUYECKON HAyKH U
IIPOMBILUICHHOCTH B CTPAaHAaX M3y4aeMOro s3blKa M O POJIU YYEHBIX-XMMHMKOB JITHX CTpaH IIpU
MOJATOTOBKE COOOIIEHUH M TMpe3eHTAllMu Mo 3ajaHusiM pyopuku «Vcmonb3yiiTe AOMONHUTEIbHYIO
MHOPMAIKIO M BhIpa3uTe MHEHHE». B CBOIO o4epeib, 3TO MO3BOJISIET pa3BUBATh UX MHPOPMALMOHHO-
KOMMYHUKATUBHYIO KOMIIETEHTHOCTb.

B xmaccax ¢pu3nKo-MaTeMaTH4ecKoro npouiIs TEMbI, CBI3aHHBIC ¢ (PU3UKOM M3ydaroTCsS Ha OCHOBE
aKkTUBHBIX (hopMm (Oecen, AMCIYTOB, YPOKOB-KOH(EPEHIINIi), YTO TMO3BOJSET 3HAYUTEIHHO YBEIMYUTH
JOJTF0 CaMOCTOSITEIbHOM paboThl yuamuxcs. Tak, HanmpuMep, paccMaTpUBaeTCsl YUeOHbBIN MaTepua 1o
CTPOCHHIO aToMa M BEIECTBA, HEKOTOPBHIM acmheKkTaM (U3MYeCKOW M KOJJIOUTHOW XHWMHUH, Ta30BBIM
3aKkoHaM. Takoll MHTErpaTHBHBIA MOAXOA K OOYyYEHHIO XMMUU Ha 0a30BOM YpPOBHE U I103BOJISET
(GbopMHUPOBATH LEIOCTHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA.

XMMHYECKHIl IKCIEPUMEHT M PpacyéTHbIe 3aJa4M IO (OopMyJaM M YPaBHEHUSIM B Kypce
0a30BOr0 YpOBHsS M3-3a HEOOJBLIOTO JMMHUTAa BPEMEHHU MCIIOJIB3YIOTCS HECKOJIBKO HHaye, 4YeM B
OCHOBHOM ILIIKOJIE U IIPY U3YYEHUU XUMHH Ha YIIIyOJIEHHOM YPOBHE.

VBeNn4eH yIeNbHbI BeC JEMOHCTPALMOHHOIO 3KCIEPUMEHTAa M yMEHbIIEH — J1a00paTOpPHOro
y4eHH4ECKOro. [103TOMy peKOMEH1yeM NP BBITOIHEHUN JTEMOHCTPAMOHHOTO YKCIIEPUMEHTA IIHUPOKO
IIPUBJIEKATh YYalllUXCsl B KAYECTBE aCCUCTEHTOB yuuTens. Kpome 3T0ro, ¢ 1enblo AKOHOMUU BPEMEHU U
YCWJIEHUSI HArjsAHOCTH Ha YPOKAaX XHMHUHU MpeJiaraeTcsi HCIOJb30BaHUE BHAEO(ParMeHTOB U
BUJEOMATEPUAJIOB, a TaK)K€ KOJUIEKIMH, MOATOTOBIEHHBIX K KaXIOMY YpPOKY XHMHUU Ha OCHOBE
PUCYHKOB-KOJIJIaXKeH U3 y4eOHUKOB.

UroObl peanu3oBaTh B3aUMOCBA3b KAUECTBEHHOM W KOJUYECTBEHHOH CTOPOH HU3y4aeMbIX
XUMHUYECKUX OOBEKTOB, — BEILECTB M peakuui, — pacuéTHbe 3a7aud 1o (opMyliaM U YpPaBHEHHSIM,
HEOOXOMMO TaKXe YBEIUYUThH YAEIbHBIH BEC CaMOCTOATEIbHOM paboTsl ywammuxcs. C 3Toil 1enbio
pacu€THble 3a/Jayd, MpHUBEAEHHbIE B KOHLE Kaxaoro naparpadga yueOHUKOB, OLIEHUBAIOTCA U
KOMMEHTHUPYIOTCS] YUUTENIEM Ha NPOTSHKEHUU 3—5 MUHYT B Hadajle KaX10ro ypoka.

PackpbiTHe cBSI3M M3y4yaeMoro mMatrepuaja c¢ Oyayueidl npogeccHoOHAIbHON [1esiTeIbHOCThIO
BBIIIYCKHUKA CpPeJAHEH IIKOJbI CHOCOOCTBYeT YCHJICHHI0 MOTHBAIMM YYAIIUXCHA K H3YYCHHIO
HenpoUJIbLHOMH TUCHUNIUHBI. DTO MOXET OBITh JOCTUTHYTO Yepe3 BBIIOJHEHUE CTapIIeKIaCCHUKaMHU
3amaHuil ¢ oOmeil Tematnkoil «IloaroToBbTE COOOIIEHHE O TOM, KaK CBSI3aHBI CBEJACHUS KOHKPETHOM
TeMbI ¢ BbIOpaHHOM Bamu BY3oMm unu ¢ Oyaymieid mpodeccnoHanbHON AeATETbHOCTHION.

Bonbiryto posib B MHTErpalluy 3HAHUM CTapIIEKIACCHUKOB [0 XMMHUH U JIPYTUM MIPEAMETaM UIparoT
(puirocopckue KaTreropum M 3aKOHbI, HAIPUMED, 3aKOHBI MEPEX0/1a KOJIUYECTBEHHBIX OTHOIICHUI B
KayeCTBEHHbIC, €IWHCTBA W OOPHOBI MPOTHBOMOJOKHOCTEH WM KaTErOpusi «OTHOCHTEIBHOCTU
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UCTUHB». Tak, B X0/€ AUCKYCCHUU O CYTH MEPUOAMYECKOTO 3aKOHA yJalluecs MPUXOJSAT K BHIBOIY O
HpI/I‘-II/IHHO-CJ'IeJICTBeHHOI\/'I CBSI3M U3MEHEHUU CBOICTB JJIEMEHTOB U 06pa3yeM51x UMHU BCIIECCTB OT
3apsAa0B U3 ATOMHBIX SJACp WK O ﬂBOﬁCTBCHHOM MMOJIOKCHUHU BOOOPOLAA B HGpHOIIH‘-IGCKOﬁ CUCTEMC.
[Ipu paccmoTpeHun KiacCU(pUKALUU XUMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX BELIECTB
(MeTauibl U HEMETallIbl) M COEIWHEHUH (OKCHABI M THUAPOKCUIBI) HA OCHOBE OTHOCUTEIBHOCTH
WCTHHHOCTH O00Y4Yarolrecss OCO3HaHHO PAacCMAaTPHBAIOT 0a30BBIE MOHSTHS Kypca: CTPOCHHE aToMa H
BUJBl XUMHUYECKUX CBS3€H, THUIBI KPUCTAJUIMYECKHX PEMIETOK M (U3NYECKHE CBOWMCTBA BEILECTB,
aM(pOTEepHOCTD.

OnuwH 4Yac B HENENI0, OTBENEHHBIM HA W3YyYEHHE Kypca, MPEIoJiaraeT IUPOKOE HCIIOIh30BAHHE
JIEKIMOHHO-CEMUHAPCKOil  ¢opMbl  MpoOBeJdeHUs  Y4eOHBbIX 3aHATHI. OTO  TO3BOJSIET
CTapIICKIACCHUKAM HE TONbKO J(PQEKTUBHO YCBAaWBaTh COJEpKaHHUE Kypca, HO M TOTOBUT HUX K
MIPOJIOJKEHHUIO 00pa30BaHMsl B BBICIICH IIKOJIE, T/Ie Takast popMa rmpeodaaacT.

CPOKMU PEAJIM3ALIMU TPOT'PAMMBbI
Pabouas mporpamma (0a30BbIi ypoBeHb) paccunTana Ha 1 roga oOyuenus — B 10 kiacce.
Kypc coctout u3 ocHOBHOTO Kypca nporpaMmbl —34 vaca (1 pa3 B HeAeI0).



2 pazaea
COJAEP) KAHUE YYEBHOI'O ITPEIMETA

PaGouas mporpaMma paccMaTpHuBaeT cjieaylolee pacnpeaeieHne y4eGHOro MaTepuasia

Conep:xkanue KoJ-Bo
4acoB

BBenenue. BBoHbIN HHCTpYKTaX MO TeXHHUKE Oe3omacHocTu. [Ipeamer 3
OpraHUYeCKON XHUMHH.

YT111eBOIOPOJbI ¥ UX IPUPOAHBIE HCTOYHUKHU 12
Kucnoponocoaep:xaiyie opraHn4eCKrue COEJUHEHUS U UX TPUPOIHBIE HCTOYHHKHU. 12
A3zoTocoeprKale OpraHundecKue COeANHEHUS. 3
BBICOKOMOJIEKYIIIpHBIE COETMHEHUSI 3
Pe3zeps 1
Bcero 34

TeopeTnyeckue 0CHOBbI OPraHM4eCcKOH XUMHUH

IIpeamer opranuyeckoii xumuu (3 yaca) : e€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B MOJTyUYECHUU
HOBBIX BEILIECTB U MAaTepUajoB. Teopus CTpoeHus: oprannyeckux coeauHenniit A M bytieposa, eé
OCHOBHBIE MOJIOKeHHsI. CTPYKTYpHBIE (POPMYITBI OPraHUYECKHUX BEIIECTB. | OMOIOTHSA, H30MEPHSL.
X¥MHYECKas CBA3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE U KPATHBIE CBA3U.
[IpencraBnenue o knaccupuKanuy OpraHMYecKuX BemecTB. HoMeHkmaTypa opraHnuecKkux
COeIMHEHUH (CUCTeMaTHYeCcKas ) U TPUBUAIbHbBIC Ha3BAaHUS BAXKHEHUIIUX MPeICTaBUTENCH KI1accoB
OpPraHUYECKHUX BELIECT.

DKCIepUMEHTAIBHBIE METOIbl U3YUEHUS BEIIECTB U UX MPEBPAIIEHUN: O3HAKOMIICHUE C 00pa3liamMu
OpraHMYECKHUX BELIECTB U MaTEpUAIIAMHU HA UX OCHOBE; MOJEIMPOBAHUE MOJIEKYJI OPTaHUYECKUX
BEIIECTB; HAOTIOCHIE U OTIMCAaHNE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUIECKUX
BEIIECTB NPY HarpeBaHUH (TUTaBJICHHE, OOYTIMBAHNUE U TOPEHHE. )

Yraesogopoabi(12 yacos)

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM psl MeTaH U 3TaH — NpOCTEeHIINE IPEICTaBUTEIIN
aJIKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA (PeaKLMy 3aMEILEHHs U TOPEHUs ), HAXOXK/ICHHUE B
MIPUPOJE, IOJYyYCHHE U IPUMEHEHHE

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAZi DTHIEH U MPONMIIEH — IPOCTEHUIINE
IIPE/ICTAaBUTENH AJIKEHOB: (PU3NUYECKHE U XMMHUECKHE CBOMCTBA (peakuu THAPUPOBAHMUS,
raJlorTeHUPOBaHUS, TUIPATALIUH, OKHCICHUS U MOJIMMEPU3ALINN ), TOJTYYESHUE U IPUMEHEHHE
Anxanuensl byraguen-1,3 u metunoyraauen-1,3: cTpoeHue, BaKHEHIINEe XMMUYECKHE CBOICTBA
(peakuus nonumepuzanuu) IlonyueHne CHHTETHYECKOTO KaydyKa U pe3uHbI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUN PSSl AIICTHIICH — TPOCTEUIITUI
IPEJCTaBUTENb AJIKHHOB: COCTaB, CTPOCHUE, (PU3MUYECKUe U XUMUYECKUE CBOMCTBA (peaKkLuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOJIyYeHUE U IPUMEHEHHE

Apenbl benzon: cocta, cTpoeHue, PU3NUECKUE U XMMUYECKHE CBOWCTBA (PEaKIMK TajloreHuPOBaHHS
Y HUTPOBaHMUs ), OJIy4e€HUE U puMeHeHue Tonyon: cocmas, cmpoenue, usuyeckue u XumuyecKue
ceoticmea (peaKyuu 2a102eHUPOSAHUS U HUMPOEANUs) Noayyenue u npumerenue® TOKCHIHOCT
apeHoB ['eHeTmyeckas CBSI3b MEXKIY YIJIEBOJOPOAAMU, IPUHAIICKAIIMMH K PA3JIUYHBIM KIIaccaM
[TpupoaHble HCTOYHUKH YIIIeBOAOPOoAOB IIpuponHslii a3 u nonytHele HeTaHbIe ra3sl Hedth 1 €
npoucxoxaeHrne CrocoObl mepepadoTKu HeTH: IEPETOHKA, KPEKUHT (TEPMUUYECKHM,
KaTaluTHueckuil), muponu3 IIpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B POMBIIUIEHHOCTH U B
ObITy KaMeHHBII yrosib U IPOAYKTHI €ro nepepaboTKu

5 Kypcusom B TEKCTe BBIIETEHBI IIEMEHTHI COJIEPKAHMS yIeOHOTO MaTepHaNa, KOTOPBIE U3yYaroTCs B O3HAKOMHTENLHOM IUIAHE U HE
BKJIIOYAIOTCS B COCTaB NpeIMETHBIX pe3ynabpraToB ocBoernss OOIT COO Ha 6a30BOM ypoBHE
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DKCIepUMEHTAIBHBIC METO/Ibl M3YYEHUS BEIIECTB U UX MPEBPAIIEHUI: 03HAKOMIIEHUE C 00pa3iiaMu
TIacTMace, KayqyKoB M Pe3UHBI; KoJuteKnu «HeTb» 1 «YT0oJb»; MOJeIMpOBaHIE MOJIEKYIT
YTIEBOIOPOAOB U TaIOTEHOMPON3BOIHBIX; TPOBECHUE PAKTHUECKON paOOThI: OTyUYEHUE ITUIICHA U
W3yYEHHE €ro CBOMCTB
PacuérHple 3agaun
Bbrarcnenus mo ypaBHEHUIO XHMHYECKOHN peakiuu (Macchl, 00bEMa, KOJTHYECTBA HCXOTHOTO
BEIIECTBA WU MPOAYKTa PEAKIINH 110 H3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB WM MPOAYKTOB PEaKIIMH)
Kucnoponconep:xamme oprannyeckue coennnenusi( 12 yacos)
[IpenenpHbIE OTHOATOMHBIE CIUPTHI MeETaHOJ U 3TaHOJI: CTPOeHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA (PEAKINM ¢ aKTUBHBIMHU METAJUIAMH, TaIOTEHOBOIOPOIaMHU, TOPEHHE), TPUMEHEHHE
Bopopoausie cBA3U MeXIy MOJIEKyJIaMH CIUPTOB JlelicTBHE MeTaHOJIa U 3TaHOJIa Ha OpraHu3M
YenoBeKa
MHoroaromMHbie CIUPTHl DTUIICHTIIUKONIb U TIIUIEPHUH: CTPOeHHE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA (B3aMMOJICHCTBHE CO MIECTOYHBIMU METAITIAMH, KAUeCTBEHHAS PEaKIUs Ha MHOTOATOMHBIC
cnupthl) JlelicTBue Ha opraHu3M yenoBeka [IpuMeHeHue rauIepruHa U STUICHTITUKOIS
@DeHOo: CTpOCHUE MOJIEKYITBI, (PU3UYeCcKre i XUMUYECKHe CBOCTBAa TOKCHYHOCTH (eHOoMa
[Tpumenenue denona
Anpaerunsl U kemonst DopManbIETHI, AlIETATBACTHI: CTPOCHUE, PUINICCKUE T XUMUICCKIE
CBOICTBA (peaKki OKUCIICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKIIMH), IOIyYeHUE U
MIPUMCHCHUE

Ayemon: cmpoenue, ghusuueckue u xumuueckue ceolicmea (peakyuu OKUCIeHUss U 60CCMAHOBIIeHUsL),
noaydenue u npumeHeHue
OmHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTHI MypaBbUHAs U YKCYCHAsi KUCTIOTHI: CTPOCHUE,
du3HUYeCcKre U XUMUYICCKUE CBOKWCTBA (CBOMCTBA, OOIIHE IS KJIacca KUCIIOT, peaKIus dTepu(uKaIim),
nonyueHue u npumMeHeHne CTeapuHOBAasi U OJIEMHOBAS KUCIOTHI KaK MPECTaBUTENN BBICIINX
KapOOHOBBIX KUCJIOT MBIIa KaK COJIH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIICE JICHCTBUE
CrnoxxHbie 3Gupbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT ['Maponu3 cloxHbIX 3¢upoB JKupbl
I'mpponus xupoB IIpumenenue xupoB buosornueckas poss KUPOB
YTrneBojbl: cocTaB, KilacCU(pUKaIUs YriIeBOJ0B (MOHO-, TU- U MOJIMcaxapuasl) [ aroko3a —
MPOCTEHIINNA MOHOCAXapu: OCOOEHHOCTU CTPOSHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(B3aumozeiicteue ¢ ruapokcunom mMeau(ll), okucienue aMMuavyHbIM pacTBOpoM okcua cepeodpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAXOXKICHHE B IPUPOJIC, IPUMEHEHNE, OMOIOTHYECKast POJIh
dotocunte3 PpykTo3a Kak U30MEpP TITHOKO3bI

Caxapo3za — npedcmagumenv OuUcaxapuoos, 2UOPOIU3, HAXOHCOeHUe 8 NPUPOOe U NPUMEHEHUE
Kpaxman u nemirono3a kak npupogabie noaumepbl CTpoeHue Kpaxmaia U HeluTono3sl dusndeckue
Y XHMHYECKHE CBOMCTBA KpaxMmaiia (THIpOJIn3, Ka4eCTBEHHAsS PEAKIIHS C HOJIOM)
DKCIepUMEHTAIBHBIC METO/Ibl M3YYCHUs BEIIECTB U UX MIPEBPAIIEHUN: POBEACHHE, HAOIIOICHUE U
OIHCaHUE AEMOHCTPALIMOHHBIX ONBITOB: TOPEHHUE CTUPTOB, KAUECTBEHHbIE PEAKLIUU OJJHOATOMHBIX
cnupToB (OKUcIeHHe dTaHoNa okcuaoMm meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOICHCTBUE
rmnepuna ¢ ruapokcuaoM meau(ll)), anpaernnos (OkucIeHHEe aMMHAYHBIM PacTBOPOM OKCHIA
cepebpa(l) u runpokcunom menu(ll), B3aumonericTBrue kpaxmasia ¢ HOJIOM); POBEICHUE
MPaKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI
PacuérHble 3amaun
Bbruncnenus no ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJTHMYECTBA HCXOIHOTO
BEIECTBA MJIU TPOJAYKTa PEAKIINH 10 H3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OHOTO U3 UCXOTHBIX
BEIIECTB WU MPOAYKTOB PEaKIINN)
A3oTconep:xaiyue opranudeckne coenHeHus1 (3 yaca)

Amunvl. Memunamun u anuiaun: cocmas, cmpoenue, usuueckue u xumuyeckue ceovcmea (copenue,
g3aumooeticmeaue ¢ 000U U KUCIOMAMU)
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AMMHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHndeckue coeAuHenuss dusnueckue 1 XMMUYECKHe CBOMCTBA
aMUHOKHCIIOT (Ha puUMepe MHiKuHa) buonorudeckoe 3HaueHrne aMuHokucaoT Ilentuasl. benku kak
IIPUPOJIHBIE BICOKOMOJIEKYJISIPHBIE COETUHEHUS
[lepBuuHas, BTopu4Hasi U TpETUYHAsI CTPYKTypa O0enkoB XUMHUYECKHUE CBOIMCTBA OEIKOB: THAPOIIN3,
JIeHaTypalusi, KaueCTBEHHbIE PeaKkIMM Ha OeNKH
OKClepuMEeHTaIbHbIE METOIbl U3YYEHUS BEIIECTB U UX MPEBpallleHUui: HabII0JeHHe U OIMCaHNe
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATYypaIsl OEJIKOB IIPU HArPEBAHUH, LIBETHBIC PEaKIMH OEIKOB
BricokoMosiekyJIsipHbIe coeqMHeHus( 2 yaca)
OCHOBHBIE MOHATUSA XUMHUH BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb NOJIMMEPHU3alM1, CPeIHAsA MOJIeKyisipHas Macca OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEPU3aLMsl U TOJIMKOHEHCALIHS
IInacmmaccol (nonusmunen, NOIURPONULEH, NOTUBUHUTIXIOPUO, noaucmupon). Hamypanonouii u
cuHmemuyeckue Kay4yku (6ymaouenosulil, X10ponpeHo8blll U U30NPeHosblll). Boiokna: namypanvHble
(x10noK, wepcmsb, WENK), UCKYCCMBEHHbIe (AyemamHoe 80JI0KHO, 8UCK03a), CUHmemuyeckue (Kanpou u
JIABCAH).
OKclepUMEeHTAIbHbIE METO/Ibl H3YUEHHsI BEIIECTB U UX MPEBPALICHUN: 03HAKOMIIEHHE C 00pa3namMu
NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB
MesknpeaMeTHbIe CBS3H
Peanu3zanus MeXIpeAMETHBIX CBA3EH NPU U3yYEHUH opraHndeckoi xumuu B 10 kimacce
OCYILECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U IOHATHH,
ABJIAIOIINXCS CHCTEMHBIMHU ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO- HAYYHOTO LIUKJIA
OO1u11e ecTeCTBEHHO-HAYYHBIE IOHATHS: ABJIEHUE, HAYYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, AaHAJIM3,
CHHTE3, KIacCu(PUKAIHS, IEPUOTUIHOCTD, HAOIIOICHIE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICTTHPOBAHNE
du3uka: MaTepusi, SHEPTUsi, Macca, aToOM, IEKTPOH, MOJIEKYJIa, SHEPreTUYECKHH YPOBEHb, BEILIECTBO,
TeNo, 00BEM, arperaTHoOe COCTOSTHUE BEUIECTBA, (PU3MUECKUE BETUIMHBI M €UHHIIBI UX U3MEPECHHUS
buonorus: knerka, opranusm, 6uocgepa, 0OMEH BEIIEeCTB B OpraHu3me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BeIIeCTBa (OCIIKH, YIIIeBOIbI, KHUPHI, PEPMEHTHI)
I'eorpadus: MuHEpaibl, TOPHBIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI
TexHonorus: NuuieBble NPOAYKThl, OCHOBBI PallMOHAIBHOIO TUTAHMSI, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHUE MPENapaThl, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.
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3 paznen
IIJNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI

@I'OC ycranaBiauBaeT TpeOOBAHUS K pe3yabTaTaM OCBOCHHUS O0YUaIOIIUMHUCS IPOrpamMm

cpenHero o0uiero oopa3oBanus (JIMYHOCTHBIM, METaPEeIMETHBIM U MpeMeTHbIM) HayuHo-

METOIMUYECKOM OCHOBOM /JIs1 pa3pabOTKU INIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS ITPOrpaMm

cpelHero o0uiero 00pa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIX0/T
JIMYHOCTHBIE PE3YJIbTATbHI

B cooTBeTcTBUU C CHCTEMHO-IEATEIHLHOCTHBIM MOJIXO/IOM B CTPYKTYPE JTUYHOCTHBIX

Pe3yJIbTaTOB OCBOEHMS MpeAMETa «XUMHUs» Ha YPOBHE CPEHETO 00IIEr0 00pa3oBaHUs

BbIJIENICHBI CJIEIYIOIINE COCTABIISIONINE!

— OCO3HAaHHME 00YYaAIOIIUMHUCS POCCUUCKON IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIPEIETICHHIO;

— HaJM4Me MOTHUBAIUU K 00YYCHUIO;

— LIeJIeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOKIECHUI TNYHOCTH Ha OCHOBE KITFOUEBBIX
[IEHHOCTEW ¥ UCTOPHUECKUX TPATUIMKA 0a30BOW HAYKH XUMUH;

— FOTOBHOCTb U CIIOCOOHOCTH 00YYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JESTEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMMU, TIPUCYIIIUMHU LIEJTOCTHOW CUCTEME XUMUYECKOTO
o0pa3oBaHus;

— HaJIM4YKE MPABOCO3HAHUS SKOJIOTUIECKOM KYIBTYpPBI U CIIOCOOHOCTH CTAaBUTH LIEJIH U CTPOUTH
YKU3HEHHBIE TUUTaHbI

JIMYHOCTHBIE PE3yAbTATHI OCBOSHHS MpeIMeTa « XUMUS» JOCTUTAIOTCS B €UHCTBE YUeOHOU U

BOCTIMTATEIbHOMU AesiTenbHOCTH OpraHnu3aiuy B COOTBETCTBUH C TYMaHUCTHYECKUMH,

COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJl€aJlaMU POCCUICKOTO

Ipa)KAaHCKOTO 001IeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAaMHU U TIPaBUIIAMU TIOBEJCHHS,

CIOCOOCTBYIOLIMMH MPOLIECCAM CaMONO3HAHHUs, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBJICHHUS

JUYHOCTH 00YYarOIIUXCs

JIMYHOCTHBIE PE3yIbTATHl OCBOSHHS MpeIMeTa « XUMUS» OTPaKatoT C(OPMHUPOBAHHOCTD OITBITA

MO3HABATEJILHOM U MPAKTUYECKON ACSITENFHOCTH 00 YyUYaAIOLIUXCA 110 pealn3alui NPUHITHIX B

oOuiecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paKaaHCKOr0 BOCIIUTAHMS:

— OCO3HaHMsI 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00sI3aHHOCTEN, YBaKEHUS K
3aKOHY U IIPaBOIOPSIIKY;

— MPEICTaBIEHUs O COLIMATIBHBIX HOPMaX U MpaBUiIaxX MEXIJINYHOCTHBIX OTHOLLIEHUH B

KOJUIEKTUBE;

—TOTOBHOCTH K COBMECTHOW TBOPYECKOU EATEIHHOCTH MPHU CO3/1aHUU YUEOHBIX IPOEKTOB,
peleHnH yuyeOHbIX U MMO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH OHUMATh U PUHUMATh MOTUBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTHI IPYrUX MpH
aHau3€e Pa3IMYHBIX BUJOB YUEOHOH NesTeNbHOCTH;

2. IIaTpHOTHYECKOr0 BOCIIUTAHUA:

— HEHHOCTHOT'O OTHOILIEHUS K NCTOPUYECKOMY U HAYYHOMY HACJIEJUIO0 OTEYECTBEHHON XUMHUU;

— YBaXXCHHUS K IIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO IPUMEHEHUS] XUMHH,
OCO3HaHMsI TOTO, YTO JOCTHKEHHSI HAYKH €CTh Pe3yJIbTaT AJIUTEIbHBIX HAOIIOCHUH,
KpPOMNOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, TOCTOSSHHOI'O TPYy/Ja YYEHBIX U IPAKTUKOB;

— UHTEpeca U MO3HABaTeIbHBIX MOTHBOB B MOJIyYE€HUH U MOCJIEAYIOIIEM aHaIu3e HHPOpMaLuu o
NIEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:
— HPaBCTBEHHOT'O CO3HAHMUsI, STUYECKOIO ITOBECHUS;
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— CIOCOOHOCTHU OIIEHUBATH CUTYAIUH, CBSI3aHHBIE C XUMHUECKUMU SIBICHUSIMU, ¥ IPUHUMATD
OCO3HAHHBIE PEIIEHNUs, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

— TOTOBHOCTH OLICHUBATH CBOE MOBEJIECHUE U MMOCTYIIKU CBOMX TOBAPUILEH C IMO3ULIAN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE TTOCIIEICTBUI 3TUX MOCTYITKOB;

4. ®opMHPOBaHUA KYJIbTYPbI 310POBbSI:

— MOHUMAaHMsI LIEHHOCTEH 310pOBOro 1 6e3onacHoro odpasa >kM3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 370POBbIO;

— cOoOTI0IeHUS TTpaBUIT O€30TIaCHOTO OOPAIIEHUS C BEIIECTBAMH B OBITY, IOBCETHEBHOM KU3HH U B
TPYIOBOM JI€SITEIBHOCTH;

— MOHUMAaHMSI IGHHOCTH MPaBWJI HHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBE/ICHHUS B
CUTYaLMIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/I€H; OCOZHAHUS TOCIEACTBUM U HETIPUATUS
BpPEIHBIX MPUBBIYEK (YITOTPEOIECHUS aJIKOT0JIsI, HAPKOTUKOB, KYPEHHUS );

5. TpynoBoro Bocnuranus:

— KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJ0BATEIBCKOM EATENbHOCTH,
00IIECTBEHHO TIOJIC3HOHN, TBOPUECKOM M IPYTHX BUAAX JACSITCILHOCTH;

— YCTAHOBKH HA aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COLUATIbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUIeCKOMY U3yUYeHHIO podeccuil pa3IndyHOro pojJa, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUHN IO XUMUU;

— YB@XEHUS K TPYAY, JHOJAM TPYa U PE3YNbTaTaM TPYAOBOU AEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAIBHON TpaeKTOpUU 00pa3oBaHus, Oyymei
npodeccun u peanu3aui COOCTBEHHBIX KU3HEHHBIX IAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPEOHOCTEH 001IecTBa;

6. JK0J10ru4ecKOro BOCIUTAHMS:

— 9KOJIOTHYECKH 1€IeCO00pa3HOT0 OTHOIICHHS K IPUPOJIE, KaK HICTOYHUKY CYIIIECTBOBAHUS
JKM3HM Ha 3eMIIc;

— MOHUMAHMS TJI00ATILHOTO XapaKTepa dKOJOTUUECKUX MPoOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HAa COCTOSIHUE MPUPOJHOMN U COLMATIBLHOM CPEJIbI;

— OCO3HaHMS HEOOXOIUMOCTH UCIIOJI30BAHUS JOCTIXKCHUN XUMUHU JJIST PEIICHUs BOITPOCOB
palMOHAIBHOTO MPUPOIONIOIb30BAHNS;

— AKTUBHOI'O HENIPUATHS IEUCTBU, IPUHOCAIIUX BPEl OKPYKAIOIIEH IPUPOIHOM Cpesie, yMEHUS
MIPOTrHO3UPOBATH HEOIATONPUATHBIC SKOJIOTHUECKHE MOCIEACTBUS MPEAIPUHUMAECMBIX T€HCTBUN
Y TIPEAOTBpAIATh UX;

— HAJIMYUS Pa3BUTOrO 3KOJIOTMUYECKOTO MBILIUICHUS, SKOJIOTMUYECKON KYIbTYpBbl, OIbITa
JeATeITbHOCTH SKOJIOTHUECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS MU B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE, CIIOCOOHOCTH M YMEHUS] aKTUBHO
MPOTHBOCTOATH UICOJIOTHUU XemMo(oOuu;

7. LleHHOCTH HAYYHOI'0 MIO3HAHUSA:

— c(hopMHPOBAaHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOM MPAKTUKH;

— MOHUMAaHHUs cTieU()PUKN XUMUH KaK HAyKH, 0OCO3HaHUs €€ posii B GOpMUPOBAHUU
paIMOHATILHOTO HAYYHOTO MBIIIEHUS, CO3/IaHUU IIEJIOCTHOTO MIPEICTABICHUS 00 OKPYKAIOIIEeM
MHpE KAK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEN U
perieHny mpodiieM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

— yOexxAEHHOCTH B 0C000H 3HAYMMOCTH XUMUH JIJIs1 COBPEMEHHOM IMBUIIN3AIUU: B €€
T'YMaHUCTHUYECKON HAIPaBJIEHHOCTU U Ba)KHOM POJIM B CO31aHMM HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpPbI, pEICHUH TJI00aIbHBIX POOJIEM YCTOMYMBOTO pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUIECKOMU, TUIIEBON M SKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIINHBL,
o0ecreyeHn! yCIOBHM YCIIEIIHOTO TPy/la U SKOJIOTUYECKH KOM(POPTHON KHU3HU KaXkKA0T0 WieHa
00I1IeCTBA;

13



€CTECTBEHHO-HayYHOU TPAaMOTHOCTH: MIOHUMAaHUS CYIIHOCTH METOJIOB MMO3HAHMUS, UCTIOJIb3YEMbIX
B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU MCIIOJIb30BaTh MOJTydaeMble 3HAHHS IS aHAJIH3a H
OOBSICHEHUS SIBIICHUH OKPYKAIOLIEr0 MUPA U MPOUCXOASIIUX B HEM U3MEHEHHI; yMEHUS JIe1aTh
00OCHOBaHHBIC 3aKITIOYCHUST HA OCHOBE HayYHBIX (DAKTOB M MMEIOIINXCS JJAHHBIX C IIETBIO
MOJTyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

— CTHOCOOHOCTH CaMOCTOSITEIIHHO HCITONb30BaTh XUMUYIECKIE 3HAHUS JUTSl pEIIEHUS TPOoOIIeM B
pEaNbHBIX KU3HEHHBIX CUTYAIIHSIX;

— HHTEpeca K MO3HAaHUIO U UCCIIE0BATEIbCKON e TeIbHOCTH;

— TOTOBHOCTH M CITIOCOOHOCTHU K HETIPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

— UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMYHbIX cepax MpophecCHOHATBFHON 1eATEIbHOCTH

METAINIPEAMETHBIE PE3YJIbTATbHI

MertarnpeaMeTHbIE pe3ybTaThl OCBOCHHS yU4EOHOTO0 MpeaMeTa « XUMUs» Ha YPOBHE CPEIHEr0
o01ero o0pa3oBaHus BKIIOYAIOT: 3HAYUMBIE 111 (JOPMUPOBAHUS MUPOBO33PECHHUS
o0yJaromuxcs MeXIUCIUILTHHAPHBIE (MEXIPEIMETHBIE) 00IIeHaYIHbIC TOHATHS, OTPAKAIOIIHIE
HEJIOCTHOCTh HAYYHON KapTHHBI MUPA U CHEIU(PUKY METOI0B TO3HAHMUSI, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHs, SIBIICHUE, MTPOIIECC, CHCTEMa, HAYIHBIN
(hakT, IpUHLIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSs, HCCIIeJ0BaHNE, HAOIIOACHHE,
U3MEpPEHHUE, SKCIICPUMEHT U JIp ); YHUBEpCcaIbHbIe ydeOHbIE AeHCTBUS (IT03HABATEIIBHBIC,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecneunBatonue popmMupoBanne GyHKIIMOHATBHON
IPaMOTHOCTH M COITUAIBHON KOMITETCHIINU 00 yUYaIOIINXCsI; CIIOCOOHOCTh 00yUJarONTUXCsI
UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U
YHHUBEpCaJbHbIE yUEOHbIE NIEUCTBUS B T0O3HABATEILHOM U COILIMAJIbHOM MPaKTUKE
MeTtanpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATFHBIMU YUSOHBIMU
MO3HABATEIHHBIMHA, KOMMYHUKATUBHBIMU M PETYISTHBHBIMH JICHCTBUSIMU

OBiageHne YHMBePCAJIbHBIMU YUeOHBIMH MO3HABATEIbLHBIMH [1€HCTBUSIMU:
1. Ba3oBbIMM JIOTHYECKHUMH JeiiCTBUSIMU:

— CaMOCTOATEIbHO (OPMYIUPOBATH U aKTyaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

— OIpeNeNATh 1IeNU IeATeIbHOCTH, 3a1aBasi MapaMeTphbl U KPUTEPUU UX JOCTHXKEHHSI, COOTHOCUTh
Pe3yABTATHI AESITEILHOCTH C TIOCTABICHHBIMH LIEIISIMH;

UCIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOT'O MBIIIJICHHUS] — BBIIENATh
XapaKTepHbIC IPU3HAKA TIOHSATHIA U YCTAHABIIMBATH UX B3aUMOCBS3b, UCTIOIH30BATh
COOTBETCTBYIOLIME MOHATHUS 17151 OOBSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHUA;

— BBIOMPATh OCHOBAaHUS M KPUTEPHUH TS KJIaCCH(PUKAINU BEIIECTB U XUMUICCKHUX PEAKITHIA;

— yCTaHaBJIUBATh IPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3Y4aeMbIMU SIBICHUSMU;

— CTPOHWTH JIOTHYECKHE PACCYXIECHUS (MHIYKTHBHBIE, IETYKTHBHBIE, IO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH BHIBOBI U
3aKJIIOUYCHHUS;

— IPUMEHSTH B IIPOIIECCE TO3HAHUS HCIIOIb3yEeMble B XUMUH CUMBOJIMUECKUE (3HAKOBBIE) MOJICIH,
peoOpa3oBbIBATH MOJIEIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HAaK (CHMBOJI) DJIEMEHTA,
XxuMudeckas popmyia, ypaBHEHHE XUMUYECKON pEeaKui — MPU PELUICHUN YIeOHBIX
M03HABATENIbHBIX U MPAKTUYECKUX 33724, IPUMEHSATh Ha3BaHHbIE MOJIEJIbHBIE MTPEICTAaBICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3Y4aEMBIX BEIIECTB U XUMUUYECKUX PEAKIIUN;

2. Ba30BbIMH HCCJIE0BATEIbCKUMH 1€l CTBUSIMU:

— BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHA;

— (hopmynupoBaTh 1IeNU U 334U UCCIIEAOBAHUS, UCIIOIB30BATh MIOCTABICHHbBIE U
CaMOCTOSTENEHO C(OPMYIIMPOBAHHBIE BOTIPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
JUTst POPMUPOBAHUS TUIIOTE3BI MO MMPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHUM;
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— BJIaJIeTh HABBIKAMH CaMOCTOSATEJILHOTO TUIAHUPOBAHMS U TIPOBEJICHUS YUEHUUECKUX
JKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUS HA0JII0/1aTh 32 XOA0M IIpoIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yabTar, GOPMYIHPOBATH OOOOIIEHNUS U BHIBOJIBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BAHUSA, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIAHHOMN
pabore;

— MPHOOPETATh OMBIT YYEHUUYECKOI HCCIIe10BaTENbCKON U IPOEKTHOM e TeIbHOCTH, IPOSBISATh
CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSATEIbHOMY MOMCKY METOJIOB PEIICHUS PAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METO/I0B MIO3HAHMUS,

3. lIpuémamu padoTsl ¢ HHPOpPMALHeii:

— OPUEHTUPOBATHCS B PA3NIMYHBIX HCTOUHHUKAX HHGOpMaLMU (HaydHO-TIOMYJIsIpHAas JINTepaTypa
XHUMHUYECKOTO COJIepKaHus, CIIPaBOYHbIE TOCcOOUs, pecypchl MHTepHEeTa), aHaIM3UPOBAThH
nH(OPMaIINIO Pa3TUYHBIX BUJOB U (DOPM IpeICTaBIEHUs, KPUTUUECKH OLIEHUBATH €€
JIOCTOBEPHOCTH U HETIPOTUBOPEUHUBOCTD; (HOPMYIHPOBATH 3aIPOCH] M IPUMEHSTH pa3IHIHbIe
METO/IbI TIPU TIONCKE U 0TOOpe HHPOPMAIINH, HEOOXOIUMOM JIJIs1 BEITIOJIHEHHS YICOHBIX 3a71a4
ONpeAeIEHHOTO TUIIA;

— MPUOOPETATh OMBIT UCIIOJIB30BAHNUS HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOATENbHO BBIOUPATh ONTUMAIBHYIO GOpPMY MpeacTaBIeHUS HHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIBI, PUCYHKH U T 10 );

— HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPHU pabOTe ¢ XUMUUYECKOI MH(DOpMaIIMeii:
MIPUMEHSTh MEXIpeIMEeTHbIE ((PU3MUecKre U MaTeMaTHIECKUE) 3HAKH U CUMBOJIBI, ()OPMYITHI,
ab0peBHaTyphl, HOMEHKJIATYPY;

— HCII0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATJISIAHOCTH

OBi1ageHne YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:

— 3aJ]aBaTh BOIIPOCHI MO CYHIECTBY 00CYKIaeMO TEMBI B XO€ AHAJIOTa H/UIH JUCKYCCHH,
BBICKA3bIBaTh UJIeH, GOPMYIUPOBATH CBOU MPEAJIOKEHNUS OTHOCUTEIBHO BBITOIHEHUS
MPEITIOKEHHOM 3a/1a4H;

— BBICTYIIATh C MPE3CHTAIlMEH pe3yIbTaTOB MO3HABATENLHON JEATEIHHOCTH, MOTY4EHHBIX
CaMOCTOSITEJIBHO UJIU COBMECTHO CO CBEPCTHUKAMU IPU BHIMOIHEHUH XUMHYECKOIO
HKCHEPUMEHTA, IPAKTUUECKOM pabOoThI IO UCCIIEA0OBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB,
peanuzanuu yueOHoro npoekTa u (opMyIHpoBaTh BHIBO/BI IO PE3yIbTaTaM MPOBEIEHHBIX
UCCIIEZIOBAaHUM MyTEM COTJIaCOBAaHUS MO3ULMNA B X0/1€ 00CYKJIeHUsI U 0OMEHa MHEHUAMU
OsgiajieHne YHUBEPCAJIbHBIMH PeryJasiTHBHBIMH J1eHCTBUSIMU:

— CaMOCTOSTEJIbHO TUIAHUPOBATh U OCYLIECTBISATH CBOIO MIO3HABATENLHYIO 1€ATEIbHOCTb,
omnpezenss e€ 1eNd U 3aJa4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
IpeIaraeéMblii aropuT™ ASHCTBUM MPU BHIMOJIHEHUH YU€OHBIX U UCCIIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh Haubosee A3 (HEeKTUBHBIN c1OCO0 UX PeIlIeHus ¢ YIETOM MOIYyYEHHUsS] HOBBIX 3HAHUMN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

JIMYHOCTHBIMHU Ppe3yJIbTaTAMM H3y4eHHus mnpenMera «Xumus» B 10 kiacce SBIAOTCA
CJIEIYIOIINE YMEHHUS:
OCO3HaBaTh €IUHCTBO U LIEIOCTHOCTh OKPY’KAIOLLEr0 MUPa, BO3SMOKHOCTH €T0 TI03HABAEMOCTH U
O00BSICHUMOCTH Ha OCHOBE JIOCTUKEHUH HayKH;
MIOCTETIEHHO BBICTPaMBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTb K CaMOOOPA30BaHMIO, B TOM YHUCIIE U B PAMKaX CaMOCTOSITENIbHON JeITEeNbHOCTH BHE
LIKOJIBI;
— OLICHMBATh XU3HEHHbIE CUTyallUM C TOYKH 3peHus 0e3omacHoro odpasza KU3HU U COXPaHEHUs
3/10pOBbB;
OLIEHUBATh HKOJIOTUYECKUI PUCK B3aUMOOTHOILIEHUH YesloBeKa U IPUPObI.
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1)

2)

3)

(opMHpPOBATh SKOJIOTUYECKOE MBIIICHHE: YMEHHE OLCHUBATH CBOIO JACATEIBHOCTD U MOCTYIIKH
OpYTUX JIIOJIed C TOYKM 3PEHHS COXPAHEHHUS OKPYXAloIIed cpeabl - rapaHta >KU3HH U
OJiarornosrydus JroAcH Ha 3emiie.

MeTanpeaMeTHbIMH pe3ylibTaTaMH H3Y4YeHHs Kypca «XuMHsS» sBisgeTcs (HOpMUpOBaHUE
YHUBEpCAIbHBIX yueOHbIx nerctauii (YVY ).

PeryasituBubie YY/I:
CaMOCTOSITEIbHO OOHapyXHBaTh M (OPMYIUPOBATH YYEOHYIO MPOOJIEMY, OMNpPENessiTh Ieb
y4eOHOU e TeIIbHOCTH,
BBIJIBUTAaTh BEPCHUM PpELICHUS MPOOJIeMbl, OCO3HABaTh KOHEYHBIA pe3yNbTaT, BBHIOMpATh U3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEICTBA JOCTHIKEHUS LICIH;
COCTaBJIATh (MHAMBUYaJIbHO WM B IPYIIE) IJIaH PELICHUs TPOOIEMBI;
paboras mo MJaHy, CBEpATb CBOM JCHCTBUS C LENbIO M, NMPU HEOOXOAMMOCTH, HUCIPABISTH
OIIIMOKH CaMOCTOSITEILHO;
B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSTEIBHO BEIPAOOTAHHBIE KPUTEPUH OLICHKH.

Ilo3naBareibHubie YY :
aHaJU3UPOBATh, CPABHUBATH, KJIACCU(PHUIIMPOBATh U 0000mAaTh (PaKThl W SIBJICHUS, BBIBISATh UX
MPUYMHHO-CJIE/ICTBCHHbIEC CBSA3H.
OCYIIECTBIISITH CPAaBHEHUE, KIIACCU(UKAIINIO, CAMOCTOSTENILHO BBIOUpAasi OCHOBaHUS U KPUTEPUU
JUTSL YKa3aHHBIX JIOTHYECKHUX OTIepaIlHii;
CTPOUTH JIOTHUECKOE PACCYXJEHHE, BKJIIOYAIOIIEEe YCTAHOBJICHHE MPUYMHHO-CIICJICTBEHHBIX
CBSI3EH.
CO3/1aBaTh CXEMAaTUIECKHE MOJICITH C BHIJICTICHUEM CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTA.
COCTaBJIATH TE€3HCHI, PA3INYHBIC BUBI TNIAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.).
npeoOpa3oBbIBaTh HH(POPMAIIMIO U3 OJJHOTO BUJIA B APYroi (Tabauily B TEKCT U Ip.).
YMEThb OIpeneNsiTh BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEIEHUH, MPOU3BOAUTH TMOUCK
WHPOpPMAIINY, AaHATH3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTD.

KommyHnunkaruBubie YY /I:
CaMOCTOSITENIbHO OpPraHU30BBIBaTh Y4eOHOE B3aMMOJEHCTBHE B rpymne (OmnpeaensTs ooiue
LEJU, PaCIPECIISITh POJIH, I0TOBAPUBATHCS IPYT C IPYTOM U T.1.).
[IpeaMeTHHIMHU pe3yJIbTATAMH U3YUYCHHUS MPEIMETA SABISIOTCA CIACAYIOIINE YMECHHUS:

OCO3HAHHE POJIH BEIIECTB!
OTIPECIISATH POJIb PA3JIMYHBIX BEIIECTB B MPUPOIE U TEXHHKE;
OOBSCHSTH POJIb BELIECTB B UX KPYTOBOPOTE.
paccMOTpeHNe XMMHYECKHX TTPOIIECCOB:
MIPUBOIUTH MPUMEPHI XMMUYECKHX MPOLIECCOB B IPUPOJIE;
HaXOAWTh YEPThl, CBUIETENBCTBYIONIME 00 OOIIMX MPU3HAKAX XUMHUYECKUX MPOIECCOB M HUX
pa3IHYHsIX.
MCIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:

—O00BICHATEL 3HAYECHHUE BEIIIECTB B JKM3HU M XO35MCTBE UEJIOBEKA.

4)

5)

OOBSACHATH MUP C TOUKHU 3PEHUS] XUMUU:

[IEPEYUCIIATh OTIUYUTEIIBHBIE CBOMCTBA XUMUYECKUX BEILECTB;

pa3inyaTh OCHOBHBIE XUMUYECKHUE MTPOLIECCHI;

ONpPENIEATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BELIECTB;

ITOHUMATh CMBICJI XUMHUYECKUX TEPMUHOB.

OBJIAJICHUE OCHOBAMM METOJOB IIO3HAHUS, XaPAKTEPHBIX JUJI €CTECTBEHHBIX HAYK:
XapakTepu3oBaTb METO/bl XMMHUYECKOM Hayku (HaOJOJeHHe, CPaBHEHHUE, SKCIIEPUMEHT,
U3MEPEHUE) U UX POJIb B IO3HAHUU IPUPOJIBI;

MIPOBOJIUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATD UX PE3YIIbTATHI.
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6) YMCHHUEC OLICHHUBATL ITOBCACHUC YCJIOBCKA C TOYKU 3PCHHUA XUMHYECKOH 0e30IacHOCTH II0

OTHOIIIEHHUIO K YEJIOBEKY U TIPUPOJIE:
WCIIOJIb30BaTh 3HAHUS XUMHU TIPHU COOIOCHUH MPABWII UCIIOJIB30BAHUST OBITOBBIX XUMHUYECKHIX
penapaTos;

— pas3iny4aThb OMACHBIC U 0Oe30macHLIC BEIIECTBA.

1)

2)

3)

4)

5)

6)

7)

MNPEJMETHBIE PE3YJIbTATHI
[IpenMeTHBIC pe3yabTaThl OCBOSHHUS MIPOTPAMMEBI CPETHETO 00IIero 00pa3oBaHus O XMMHUH HA
0a30BOM ypOBHE OPHEHTHPOBAHBI HA 00ECIeYeHUE TPEUMYIIECTBEHHO 00111e00pa30BaTeIbHON 1
OOIIEKYIBTYPHOU MOATOTOBKH 00yJaromuxcss OHH BKIIOYAIOT: crieupudecKue st yaeOHOro
npeaMeTa «XUMUs» HaydHbIE 3HAHUS.
IIpenmeTHbIe pe3yabTaThl 0OCBOEHHS Kypca «Oprannyeckasi XMMHsD> OTPakKAIOT:
cghopmuposanrHocms npeocmasienuii: 0 XUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHPA, PO XUMUHU B TIO3HAHHWH SIBICHUH MPHUPOJBI, B POPMUPOBAHUU MBIIIICHUS U
KYIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAJIBbHOW TPAMOTHOCTH, HEOOXOOUMOM [Uid pelieHus
MPAKTUYECKUX 3a7a4 W SKOJOTUYECKH OOOCHOBAHHOTO OTHOINCHHWS K CBOEMY 3/JI0POBBIO U
MIPUPOIHOM cpefie;

gladeHue CUCTEMOM XMUMHUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE MOHSITHS
(XMMHUYECKUI DIIEMEHT, aTOM, OJJIGKTPOHHass OO0OJOYKa aToMa, MOJIEKyJa, BaJeHTHOCTH,
ANEKTPOOTPHUIATEILHOCTh, XHUMUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHas), MOJb, MOJIIpHas Macca, MOJSIPHBIE OO0OBEM, YIIEpOAHBI  CKEJET,
(yHKIMOHANIBHAS TPYMNa, paguKkai, U30Mepus, U30MEpbl, TOMOJOTHUECKHH P, TOMOJIOTH,
YTII€BOJAOPOABI, KHCIOPOJA- U a30TCOEpKAIIME COCAUHEHHs, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BEICOKOMOIIEKYIISIPHBIE COSIMHEHHMS ); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUSI OpraHUYECKIX
BemectB A M bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3bIK XMMHUU; MHUPOBO33PEHUECKUE 3HAHHUS, JEKAllUe B OCHOBE NOHUMAaHUs
MPUYMHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJIEHUH, (DaKTOIOrMUYECKHE CBEACHHS O CBOMCTBAX,
coCTaBe, MOMy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUHU BaXKHEUIITNX OPraHMUYECKHX BEIIECTB B OBITY
U IPAaKTHUUYECKOH J1eATeIbHOCTU YEJIOBEKa;

chopmuposanHoCcms YMeHUll BblA8NAMbs XapaKTepHbIe MPU3HAKU MOHSATHH, YCTaHABIUBATH HUX
B3aUMOCBSI3b, UCHOIb308aMb COOTBETCTBYIOUINE MOHSTHUS IPU OMNKUCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLEHUI OPraHNYECKUX COEIMHEHNUN;

chopmMupo8anHoCmMyb YMEHUli UCHONb308aMb XUMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (POPMYJI OPraHUUECKUX BEIIECTB
U YpaBHEHHUH XUMHUYECKUX pEaKLUi; usz2omaeiueams MOJEIN MOJIEKYJ OpraHMYECKHUX BEILECTB
JUISL WJUTFOCTPALUM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMSI;

chopmupo8aHHoCmMb YMeHUull YCmanasniueams TPUHAJICKHOCTh H3YYEHHBIX OpPraHMYEeCKHX
BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K OIpPENeIEHHOMY KIACCY/TpyINIe COeIUHEHUN
(YyrneBomopoapl, KUCJIOPOJA- U  a30TCOJAEpXKAIllMe COEAMHEHHS, BBICOKOMOJEKYJSPHbIE
COelMHEeHUs); dasamb WM Ha3BaHus 1Mo cuctematndeckor HomeHkinarype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, IMPOIMUIIEH,
alleTUIICH, JTWICHIJIMKOJb, TIUIEpUH, (GeHon, dopMaiabAeruja, ameraibAeru/l, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHUCIJIOTa, CTEApUHOBAsl KUCIIOTa, TJIOKO03a, (pyKTO3a,
KpaxmMal, [IeJITI0J103a, TJIULHH);

chopmuposanHocms  yMeHus onpeoenams BUIBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COCIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

chopmupo8aHHOCmy yMeHUs NPUMEHSIMb TI0JI0KEHHUS TEOPUH CTPOSHHUS OpPraHUYEeCKUX BEIIECTB
A M bytnepoBa st 00BSICHEHUS 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHHS;
3aKOH COXPaHEHUsI MacChl BEUIECTB;
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8)

9)

10)

11)

12)

13)

14)

15)

16)

cpopmuposannocme yMeHull Xapakmepuzoeams COCTaB, CTPOCHHUE, (PU3MUECKUE U XUMHUYECKUE
CBOWCTBA THUIMHYHBIX TPEACTABUTENCH pPa3IMYHBIX KJIACCOB OPraHWYECKHX BEMIECTB (METaH,
9TaH, STWICH, MPONWJIEH, aleTwieH, Oyraauen-1,3, metmnOyraauwen-1,3, OeH301, METaHOIN,
ATAaHOJI, STHJICHTIINKOIb, TIUIEPHH, (PEHON, aleTaibIeru]], MypaBbUHasI U YKCYyCHasi KUCIIOTHI,
TJII0KO33a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTA); WLIIOCMPUpo8ams TEHETHYECKYIO
CBSI3b MEKAY HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUi C MCIOIB30BAHUEM
CTPYKTYPHBIX (OPMYIT;

chopmupo8anHOCmMb YMeHUsl XapaKmepu3zo8ams UCTOUHUKH YTIIEBOJAOPOJHOTO ChIpbsi (HE(TH,
MPUPOIHBIN Tra3, Yroyib), CocoObl WX MepepadoTKH M MPaKTHUECKOe MPUMEHEHHE MPOJYKTOB
nepepaboTKH;

cpopmuposannocmes ymeHull npogooums BBIMUCICHHUS O XUMHYECKUM YpaBHEHUSIM (MaccChl,
00BbEMa, KOJIMYECTBAa HMCXOJHOTO BEIIEeCTBA HJIM MPOAYKTAa pPEaKIMH MO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIINHN);
chopmuposanHocms ymeHull 61adems CUCTEMOW 3HAHWNW 00 OCHOBHBIX METOAAaX HAay4YHOTO
MO3HAHUSA, HCIOJNB3YEeMbIX B XHMHU TIpM M3YyYCHUH BEIIECTB M XUMHUCCKUX SIBICHHN
(mabmroneHre, U3MEpeHHe, OHKCIEPUMEHT, MOJCIUPOBAHUE), UCNOIb308AMb  CUCTEMHBIC
XUMHAYECKHE 3HAHUS NIl IPUHATHUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHHEM;

cpopmupogannocmes  ymenutl coo00ams  npasuia TONb30BAaHUS XUMHYECKOW MOCYI0W U
71a00paTOPHBIM 000PYIOBAaHUEM,

a TaKk)Ke MpaBuiia OOpaIIEHHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSMU 110 BBITTOJTHEHHIO
71a00PaTOPHBIX XUMHUUECKHX OIIBITOB;

cpopmupogaHHoCms  yMeHUU  NAAHUPOBAMb W BbINOAHAMbL XUMHUYECKUH AKCHEPUMEHT
(mpeBpalieHus OpraHUYEeCKUX BEIIECTB MPU HATPEBAaHUU, MONYYEHUE ATHIICHA U U3yYCHHE €ro
CBOWCTB, Ka4eCTBEHHBIC pPEAKIMH OPTaHUYECKUX BEIIECTB, JACHATypauusi OENKOB TIpHU
HarpeBaHMHU, [[BETHBIC PEaKIUU OENKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHHKHU O€30MacHOCTU
pu OOpalIeHUH C BEUIECTBAMH U JIAOOPATOPHBIM 000PYIOBAaHHEM, NPEOCMAsisAmb PE3yabTaThI
XUMHUYECKOTO HJKCIepUMeHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIUA U
@opmynupoeamsb BEIBOIBI HA OCHOBE 3TUX PE3YIIHTATOB;

cpopmupogaHnocmes  yMeHuti  Kpumuyecku —AHAIU3Upo8ams  XUMHYECKYI0 HH(POpPMAIHUIO,
MoJIy4yaeMyto u3 pa3Hbix ucrounukos (CMU, Uurepret u ap );

cpopmuposannocme ymenuti coba0oams npaguia SKOJIOTUUECKU 11e1eco00pa3HOro MoBeACHUs
B OBITY W TPYIOBOW JEATEIBHOCTH B IEJSAX COXPAHEHHS CBOETO 3I0POBBS M OKpPYKAIOUICH
MIPUPOJHOM CpeJibl; 0cO3Ha8ams OMACHOCTh BO3JCHCTBUS HA )KUBbIE OPTaHU3MBI OIPEIEIEHHBIX
OpPTaHWYECKHUX BEIIECTB, MOHMMast cMbich nokaszarens [1/1K, noscuams Ha mpumepax crocoObI
YMEHBIIECHUS U MPEIOTBPAILEHHS UX BPEAHOTO BO3/ICHCTBHS HA OPraHU3M YEJIOBEKa,

JUTsE OOYYAIONIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBSI: YMEHUE TPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB M XUMUYECKUX SBICHUH.
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4 paznen
TEMATHYECKOE IINTAHUPOBAHHUE

Ne Konn4yecTBO KOHTPOJIBHBIX U MPAKTHYECKUX PadoT
Ha3Banust Tembl KonnuectBo
4acoB

1 Brenenne. BBOHBIN HHCTPYKTaX MO TEXHUKE 3 Bx01HOM MOHUTOPUHT KauecTBa 00 ydeHUsI.

6e3omacHocTH. [IpeiMeT opraHuuecKkoi XuMuu.

2 VYT111eBOIOPOBI ¥ UX IPUPOJHBIE HCTOYHUKH 12 [IpomMeXyTOUHBII MOHUTOPHMHI KadecTBa 3HAHMKM Ha
KoHell nepBoro nomyroaus. KontposnbHas pabora Nel
no Tteme «CTpoeHHE OpraHMYeCKUX COEJAMHEHHUH.
YrieBoxopoasn»

3 Kucnoponoconepxariye opraHnuecKue COSTMHEHUS U 12 KoHntponbnas pabota Ne2 1o teme

UX NPUPOAHBIE UCTOYHUKHU «Kucnopoaconepxaniye opraHi4ecKie CoeIMHEHUS»

4 AzoTocoaepKalue COCIMHEHUS U UX HAXOKICHUE B 3 [Tpaktuueckas padora Ne 1 «Mnenrudukanus

KUBOU IIPUPOJIE OPraHUYECKHUX COCIHUHEHUI.

) BBICOKOMOIEKYIIIPHBIE COETMHEHUS. 3 [IpaxTrueckas padora Ne 2 «Pacro3HaBaHUE Mj1acTMacC
Y BOJIOKOH).

[TpomexyTounas utoroBas arrectauus. MTorosii
MOHUTOPHHI' KauecTBa 00yUCHHS.
Peseps 1
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5 pazaean
INIOYPOYHOE INIAHUPOBAHUE

XapakTepHucTuKa OCHOBHBIX BUJIOB

Howmepa
oKOB 11/I1 Tema ypoxka OcHOBHOE coJiepKaHuE ypOKa JESITENIBHOCTH 00yJaroImuxcs (Ha ypoBHE
yp y4eOHBIX ICUCTBUI)
1-3 Tema 1. BBenenune. BBogHBIIi HHCTPYKTaXK N0 TeXHUKe Oe3omacHocTH. [Ipeamer opranuveckoi xumum. (3 1)

1 BBOJHBIN HHCTPYKTAX 1O Opranudeckue BeIIeCTBa: IPUPOIHBIE, XapakTepu30BaTh OCOOEHHOCTH COCTaBa U
TexHuke Oe3omnacHocTU. [IpeqmMeT | UCKYCCTBEHHBIE U CUHTETHUECKHE. CTPOCHUS] OPTraHUYECKUX BEIECTB.
OpPraHUYECKON XUMHH. OcoOeHHOCTH COCTaBa U CTPOCHUS

OPraHMYECKMX BEIECTB. BuTammsm u ero Knaccuguimposars nx Ha ocHoBe
kpax. TToHsTHE 06 YTIIEBOAOPOIAX. MIPOUCXOKICHHS U TIEpEepadOTKH.
Jemoncmpayuu. Tlnasnenue, o6yriuBatHe AprymMeHTHpOBaTh HECOCTOATEIHLHOCTD
¥ TOPEHUE OPraHNYECKHX BEIeCTB. Mojenu | BUTAIH3MA.
MOJIEKYJ OPTaHHYECKUX COCTUHEHUH
OrnpeaensiTh OTAUYUTEIIbHBIE 0COOCHHOCTH
pa3HBIX KJIACCOB (IIapOCTEP>KHEBBIE U
N YTJIEBOIOPOIOB.
00béMHBIC). OnpeesieHne JIEMEHTHOTO
cocTaBa OPraHMYECKUX COSAMHEHUH.
[TopTpeTst A. M. ByTneposa,
N. . bepuenuyca, ®@. Bénepa
2 OcHOBHBIE TIOJIOKEHUS TEOPUH OcHOBHBIE TIOJIOKEHUS TEOPUH Dopmynuposams OCHOBHBIE TOJOKEHUS

XUMHYCCKOI'O0 CTPOCHUA

A. M. bytnepona

XUMHYCCKOI'0 CTPOCHUA

A. M. bytnepoBa. BaneHTHOCTb.
CrpykTypHbIE (POPMYIIBI — HOJIHBIE U
cokpaténnsle. [IpocTsie (oauMHapHBIE) U
KpaTHbI€ (IBOIHbIE U TPOMHBIE) CBSI3U.
N3omeps! u n3omepus. BzanmHoe BiusiHHE

TCOpHUU XUMHUICCKOI'O CTPOCHUA
A. M. bytneposa.

PaznuuaTe MOHATHS «BaJICHTHOCTELY U
«CTCIICHDb OKUCJIICHUS).

CocCTaBIIsITh MOJIEKYJISIPDHBIE M CTPYKTYPHBIE
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aTOMOB B MOJIEKYIIE.
Jlemoncmpayuu. IlopTpeTsl

A. M. bytneposa, O. ®paHkianja,
@. A. Kekyre.

Jlabopamopuvie onvimwi. U3roToBieHue
MoJieTIel OpraHu4eCKUX COeTMHEHUI

bopMyIbI.

KJ'IaCCI/I(bI/II_[I/IpOBaTI) KOBAJICHTHBIC CBs3H I10
KpaTHOCTH.

OOBSCHATD SABJICHUE U30MEPHUH U B3aUMHOE
BJIMSIHUE aTOMOB B MOJIEKYJIE

BXxoaHOl MOHUTOPUHT KayecTBa
3HAHUH.
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45

Tema 2.¥Yr1eBogopoabl M UX
NMPHUPOIHbIE HCTOYHUKH. -12
4acoB

AJIKaHBL

["'oMonornueckuit psij alkaHOB U €ro o01as

dopmyna. CrpykrypHas N30MEPHUS
YTJIEPOTHOM LEIN. Pannkaier.
Homenknarypa  ankaHoB.  XUMHYECKHE

CBOWMCTBA aJKaHOB: TOpEHHE, peaKLUuu
3aMellleHusl (TaJoreHUpPOBAaHUE), PEAKLMS
pas3yoKeHus METaHa, peakuus
JEruIpUpOBaHUs 3TaHa.

Jlemoncmpayuu. I'opeHne aIKaHOB U3
pe3epByapa ra3oBoi 3aKHUTAJIKH.
OTHoOIIEHHE aJIKaHOB K OPOMHOM BOJIE
pacTBOpy NEpMaHTaHATa KaJlus.

Jlabopamopnuie onvimol. OOHapy)KeHHE
IPOTYKTOB TOPEHHS CBEYN

OrnpeaensiTh MPUHAICKHOCTh COSTUHEHUN
K aJlkaHaM Ha OCHOBE aHaJlM3a COCTaBa UX
MOJIEKYII.

JlaBaTh Ha3BaHMs aJKaHAM IO
MEXKIYHApOJAHOW HOMEHKIIAType.
XapaKkTepHu30BaTh COCTAB U CBOMCTBA
BKHEUILIUX MPEICTABUTEIICH aJIKAHOB.

Habmronate xXuMuueckuii SKCIIEPUMEHT C
(buKCUpOBaTh €ro pe3yabTarhl. PaznuuaTs
MOHATHUS «TOMOJIOI» U «U30MEPH
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6-7

AJIKeHBI

OtuiteH. ['oMonornyecknii psj alkeHOB.
Homenxknarypa. CTpykTypHast u3oMepusl.
[TpomblilIeHHOE TOTyYeHHE aJIKEHOB:
KPEKUHT U JETUIPUPOBAHUE AJIKAHOB.
Peakuus nerunparanuu 3TaHoNa, Kak
71a00paTOPHBIHA cr1oco0 MOTY4YEeHUS STUIICHA.
Peakuuu mprcoeMHeHNs : THApaTaIHs,
TUAPOTajoreHUPOBaHUE, FAJIOT€HUPOBAHUE,
nonuMepusanui. [IpaBuno MapkoBHHKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE
peakiuu Ha HeTlpeeabHbIe YTIIeBOAOPOIbI.

Lemoncmpayuu. I'opeHue dTuneHa.
KauecTBeHHBIE peaKIMy HAa IBOMHYIO CBS3b:
o0ecIBeUnBaHUE ITHIICHOM PAaCTBOPOB
NepMaHraHaTa Kajius 1 OpOMHOM BOJIBI.

OnpeaensiTh MPUHAJIC)KHOCTh COSAMHEHUI
K aJIKeHaM Ha OCHOBE aHaJlM3a COCTaBa UX
MOJIEKYII.

JlaBaTh Ha3BaHMs aJIKEHAM IO
MEXKIyHApOJAHOW HOMEHKIIATypE.
XapaKkTepHu30BaTh COCTAB U CBOMCTBA
BAKHEUILIUX MPEICTABUTEIICH aJIKEHOB.

Ha6mronaTe XMMUYEeCKUN SKCTIEPUMEHT C
(buKCHPOBATH €ro Pe3yIbTaThI

PazanuaTh NOHITHS «TOMOJIOT» U «KHU30MECP»
JJIs1 aJIKCHOB

Ankannensl. Kayuyku

Homenknarypa. ComnpsikEHHbIE  JIHEHBI.
byranuen-1,3, uzonpen. Peakuus JleGenena.
Peakuun  npucoenvHeHuss — anKaIueHOB.
Kayuyku: HarypanabHblli, CHHTETUUYECKHE
(OyTagMeHOBBIH, W30IPEHOBBIN).
Bynkanunzanus kaydyka. Pesuna. D00HUT.

Lemoncmpayuu. Konnexuus «Kayaykn».

Jlabopamopuvie onvimul. ViccnenoBanme
CBOMCTB Kay4yyKOB

OrnpeaensiTh MPUHAJIC)KHOCTh COSAMHEHUI
K aJlka/IN€HaM Ha OCHOBE aHaJn3a CocTaBa
UX MOJIEKYI.

JlaBaTh Ha3BaHMsI aJKeIUEHAM I10
MEXKIyHapOJAHOW HOMEHKIIAType.
XapaKkTepHu30BaTh COCTAB U CBOMCTBA
BAKHEUIIUX MPEICTABUTEIICH aJIKaJUCHOB.

Oco3HaBaTh 3HAYMMOCTh POJIH
OTE€YECTBEHHOI'0 Y4EHOI'O B IIOJyYCHUU
IIEPBOT'O CHHTETUYECKOTO KaydyKa.

YcTaHaBnMBaTh 3aBUCUMOCTH MEXKTY
CTPOCHHEM UM CBOMCTBAMU MOJIUMEPOB Ha
npuMepe Kayuyka, pe3uHbI U 500HUTA

23




AJIKUHBI

OO6mass xapakTepuCTUKa TOMOJOTHYECKOIr0
psna. CrocoObl 00pa3oBaHMs Ha3BaHUN
AIIKWHOB. XUMUYECKUe CBOICTBa
aleTUJIeHa: TOpeHue, peaxkuuu
MPUCOEANHEHHS: TUAPOTajJoreHUpOBaHUE,
raJIoreHUpPOBaHUE, THIpaTalus (peakuus
KydepoBa), — ero monyueHue u
npuMeHeHue.  BunHwixmopuag © - ero
MOJIMMEPHU3AUS B TIOJTUXJIOPBUHUIL.

Lemoncmpayuu. 1lonyyenue aneruneHa
peakiuei ruponn3a kapouaa KaiabLus.
I'openue anerunena. KauectBeHHbIE
peaKuuy Ha TPOMHYIO CBA3b:
o0ecIBeUnBaHHUE ALETUICHOM PaCTBOPOB
NepMaHraHaTa Kajius 1 OpOMHOM BOJIBI.

OnpeaensiTh MPUHAJIC)KHOCTh COSAMHEHUI
K aJIKWHaM Ha OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYII.

JlaBaTh Ha3BaHUs AJKUHAM I10
MEXKIYHApOJAHOW HOMEHKIIAType.
XapakTepHu30BaTh COCTAB, CBOMCTBA U
IPUMEHEHUE alleTHIICHAa. Y CTaHaBIMBATh
IPUYMHHO-CIIECTBEHHYIO CBSA3b MEXKIY
COCTaBOM, CTPOEHUEM MOJIEKYI,
CBOICTBaMM U IPUMEHEHHUEM ALlETHIICHA.

Habmonate XuMUYECKUN IKCIEPUMEHT C
(UKCUPOBATH €T0 PE3yIbTATHI

PaznudgaTe MOHATHS «TOMOJIOTY U «KHU30MEP»
JJI1 aJIKHHOB

10

ApeHsl

beH3051, Kak MpeICTaBUTENIb ApOMATHISCKUX
yrieBoopoaoB. CTpOeHUE ero MOJICKYIbI ’
CBOMCTBa (pu3MUeCKHe U XUMHUYECKHE
CBOMCTBA: TOPEHHE, PEAKIIH 3aMCIICHUS —
raJoreHupoBaHue, HutpoBanue. [lomydeHne
U IpUMEHEHHUe OeH3071a.

Jlemoncmpayuu. ViccnenoBaHue CBOMCTB
OEeH30J1a ¢ IOMOIIBIO OBITOBOTO
pactBopuTtes «COIbBEHTY

XapakTepu30BaTh COCTaB, CBOMCTBA U
npuMeHeHHne 6eH3oa.

YcTaHaBIHMBaTh MPUYNHHO-CIICICTBEHHYIO
CBSI3b MEXK/y COCTaBOM, CTPOCHHEM
MOJIEKYJI, CBOMCTBAMH U IPUMEHEHUEM
OeH30714a.

Habmrogath XUMU4eCKU SKCIIEPUMEHT C
(GuKCHPOBAThH €ro Pe3yabTaThl

11

IIpupoaHelii ¥ MONYTHBIA Ta3bl

CocraB npupojHoro rasza. Ero naxoxmaenue
B npupoxne. IIpemmymecrsa npUpPOIHOrO
rasza Kak TOILIMBA. XnuMuueckas
nepepaboTKa MPUPOTHOTO ra3a: KOHBEPCHS,

XapakTepru3oBaTh COCTAB U OCHOBHBIE
HampaBleHUs IepepaboTKU U
MCIIOJIb30BaHUs IPUPOJIHOTO raza.
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IMUPOJIN3. CuHTe3-ra3 u ero IMPUMCHCHUC.

[MonyTHbIe Ta3bl, UX cocTaB. [lepepaboTka
MOMMYTHOTO Ta3a Ha (pakmuu: Cyxou ras,
IpOMNaH-0yTaHOBAasi CMECh, ra30BbIi OCH3HH.

Jlemoncmpayuu. Kapta noae3Hbix
UcKonaeMeIx PO

CpaBHMBATh HAXOKJAEHUE B IPUPOJIE U
COCTaB IIPUPOJHOTrO U MOIIYTHBIX T'a30B.

XapakTepru3oBaTh COCTAB U OCHOBHBIE
HampaBlieHUs IepepaboTKU U
MCIIOJIb30BaHUs IIOMYTHOI'O Ta3a

12 Hedts u ciocoOb! €€ CocraB HedTH 1 e€ nepepaboTka: XapakTepu30BaTh COCTaB U OCHOBHEIC
nepepadoTKu MEPEeTroHKa, KPEKUHT, pU(POPMHUHT. HampaBlieHus iepepaboTku HEeDTH.
HedrenpoaykTe! u ux nomyuenue. [lonstue
00 OKTaHOBOM YHCJIe. XMMHUUYECKUE Pasnuuate nedrsmbie ppaiun u
CIIOCOOBI TOBHINIEHHS KAY€CTBA OEH3MHA. ONMCHIBATE O0JIACTH MX MPUMEHEHHUS.
Jemoncmpayuu. Konnexuus «Hedrs u Oco3HaBaTh HEOOXOAUMOCTh XUMHUYECKUX
He(TeNPOyKThD», BHEO(ParMeHTb! 1 CIIOCOOOB TMOBBIIICHUS KauecTBa OCH3WHA
b

cnaiael «Ileperonka nedtu». Kapra
MOJIE3HBIX UCKONIaeMbIX PO

13 KamenHnslit yroiyib u €ro KokcoBanue kameHHOro yriasi ©W  ero | XapakTepu3oBaTb OCHOBHBIE MPOTYKThI

nepepaboTka

IPOAYKTHI: KOKCOBBIH T'a3, aMMUaydHasi BOJa,
KaMEHHOYTOJIbHAS cMorIa, KOKC.
["a3udukanys KaMEHHOTO YTJIS.

Jlemoncmpayuu. Konnexkuus «KameHHbII
yroJIb U IPOAYKTHI €T0 MepepadoTKU.
BuneodparmMeHTh! u criaii bt
«Kokcoxumuueckoe npou3BOICTBOY

KOKCOXMMHUYECKOTO MPOU3BOJICTBA.
OnuceiBaTh 00JaCTH IPUMEHEHUS

KOKCOBOT'O Ia3a, aMMHA4YHOM BOJIBI,
KAMEHHOYT'OJIBHOM CMOJIBI, KOKCA.

Oco3HaBaTh HEOOXOIMMOCTh Ta3u(PUKaAIUN
KaMCHHOI'O yFJ'DI, KaK aJILTCpHaTI/IBLI
IIPUPOJTHOMY Ta3y.
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14

[ToBTOpenue u 0000IIeHNE

TectupoBanue, penieHue 3aaad u
YIPA)KHEHUH 110 TEME

BbImonHATE TECThI, pemaTth 3a/1auu U
YIPaXHEHUS 110 TEME.

[IpoBoAUTH OLIEHKY COOCTBEHHBIX
JOCTH)KEHUM B YCBOCHUU TEMBI.

KoppektupoBaTk CBOM 3HaHUS B
COOTBETCTBUU C TUTAHUPYEMBIM
pe3yIbTaTOM

15

MOHI/ITOpI/IHr KayecTBa 3HaHWM Ha KOHCI 1 nojyroaus.

Kontponsnas padora Ne 1 «Teopust ctpoeHust opraHuueckux coeaunenuit A.M. bytnepoBa. YriaeBogopoasn»

Tema 3. KucJsiopogocoaep:kaiue oprannyeckue coeJMHEHUs U UX MPUPOIAHbIe HCTOYHUKHU- 12 yacoB

16—17/1-2

OZIHOATOMHBIE CIIUPTHI

QOyHKIMOHAIBHAS TUAPOKCWIbHAS TPYyMIIA.
I'omonornyeckuii pan HpeAeabHbIX
OJIHOATOMHBIX CIIUPTOB. N3omepus
MOJIO)KEHUSI  (PYHKIIMOHAIBHONW  TPYIIIBL
Bonoponnast cBsizsb. XMMHYECKHE CBOMCTBA
criupToB. AubneruaHas rpynna. Peakius
sTepuUKaIuy, CJIO’KHBIE 3(upsI.
IIpumenenue CIIUPTOB. [elicrBue
METHUJIOBOTO M 3TUJIOBOTO CHUPTOB Ha
OpraHu3M 4YeJIOBEKa.

Jemoncmpayuu. OKUCIeHUE CIIUPTA B
aJIbJICTU/I.

Jlabopamopusie onvimvi. CpaBHEHUE
CKOPOCTH MCTIAPCHHUS BOJIBI U 3TAHOJIA.

HaspiBaTh cCIMPTHI 10 MEXKITYHAPOTHOM
HOMEHKJIAType.

XapakTepu30BaTh CTPOCHUE, CBOWCTBA,
CIoCcOoOBI OMyYEHHS ¥ 00JIaCTU
MPUMEHCHUS TTPEICTHHBIX OJHOATOMHBIX
CIIHPTOB.

YcraHaBauBaTh MPUYIUHHO-CJICACTBCHHYIO
CBA3b MCXKY COCTaBOM, CTPOCHUEM
MOJICKYII, CBOMCTBaMH U NPUMCHCHUCM
METaHOJIa U 3TaHOJIA.

Ha6J'IIOI[aTL, CaMOCTOATCIIbHO ITPOBOAUTH U
OIMMCHIBATh XUMUYCCKUM OKCIICPUMCEHT

18/3

MHOroaTomMHbIe CIIMPTHI

3TI/IJ'IGH1"J'H/IKOJ'IB, KakKk npeaACTaBUTECIb
ABYXATOMHBIX n TIAOCPUH, KakK
npeacCTaBUTCIIb P €XaTOMHBIX CIIMPTOB.

KrnaccuuuupoBats cnupThl 10 X
ATOMHOCTH.
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KauecTBeHHass peakiys Ha MHOTOaTOMHBIC
CIUPTBI, WX CBOICTBa, TOIy4YeHUE U
npumenenue. [lorstue 06 antudpurzax.

Hemoncmpayuu. KauecTBeHHas peakuus Ha
MHOT'OATOMHBIE CITUPTHI.

Jlabopamopuwie onvimvi. PacTBOPpUMOCTH
TJIMIEPUHA B BOJIE

XapakTepru3oBaTh CTPOEHUE, CBOMCTBA,
CIOCOOBI IOMyYSHUS ¥ 00JIaCTH
IMPUMCHCHHUA MHOTOAaTOMHBIX CITMPTOB.

NnenTudunupoBaTh MHOIOATOMHBIC
CIIUPTHI C TTIOMOIIIbIO KAYECTBEHHOMN
peaKIu.

Ha6JIIO,I[aTL, CaMOCTOATCIIbHO MMPOBOJUTH U
OIMMCHIBATh XUMUYIECCKUMN OKCIICPUMCHT

19/4 denon Crpoenue, TmoONydeHHE, CBOWCTBAa U | XapaKTepu3oBaTh CTPOEHHUE, CBONCTBA,
npuMmenenne  (Qenoma.  KadecTBeHHBIE | CIOCOOBI MOMyUYEHUS U 00IaCTH
peakuuu Ha ¢eHoa. B3aumHoe BiusHUE | IpUMEHEHUs (eHoa.
aTOMOB B MoJieKyine (peHoma.

NnentudunupoaTh HEHO C TOMOIILIO
Hemoncmpayuu. 3aBUCUIMOCTb KaueCTBEHHBIX PEAKIIUU.
pacTBopuMOCTHU (heHoJIa B BOJIE OT
TemnepaTypsl. Bzanmoneiicteue denomna ¢
OpomHoii Bogoi u xiopuaom xenesa(lll
P 1 pui (i, Co0roaTh ipaBmiIa 0€30MacHOTO
KaK Ka4eCTBEHHBIC PEaKLUU
oOpareHus ¢ GeHoIoM
20/5 ANbaeTUbl U KETOHBI Qdopmanperua M - ameTanbAerui, Kak | XapaKTepu30BaTh CTPOSHUE, CBOMCTBA,

MPEACTAaBUTENN  JIbJIETUIOB, COCTAaB HUX
Mosiekysl. DyHKITMOHANbHAS KapOOHUIbHAS
rpynmna. KadecTBeHHble  peakuuud — Ha
anpaeruapl.  CBoOWCTBa, MOJy4eHHUE H
MpUMEHEHUE dbopManbaerua i
areranbplerua. Peaknun
MOJIMKOHJICHCAIIUK Ui (popMasbJeruia.
[loHsiTHE O KETOHAX HA IPUMEPE ALIETOHA.

Hemoncmpayuu. Peakunu cepeOpsiHOro
3epKajia U CO CBEKEIOIyYEHHBIM
rugapokcuaom menu(ll) mpu narpeanuu,

CHIOCOOBI MOTYYEeHUS M 00JIacTh
npuMeHeHus (Gopmanpieruaa u
alneTalbIerua.

NnentuduuupoBaTh anbAeTHIIBI C
IIOMOUIBI0 KAYECTBEHHBIX PEAKLIMIA.

Co0uro1aTh TpaBUiIa 3KOJIOTHIECCKU
PaMOTHOTO U 0€30MacHOT0 00paIeHUs C
dbopMaIbIeTHIOM.
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KaK KQUY€CTBCHHBIC PCAKIIUH HA aJIbJCTHUIbL

21-2216-7 Kap6oHoBBIE KHCTTOTHI ["'omonornueckuit pan npeaenbHbIX | XapakTepu30BaTh CTPOCHUE, CBOMCTBA,
OJHOOCHOBHBIX ~ KAapOOHOBEIX  KHCIIOT. | CIIOCOOBI HOMyYeHHs H 061acTH
JKupnble KUCTOTh. XMMUYECKUE CBOWCTBA | IPUMEHEHUSI MyPaBbHUHON U YKCYCHOU
KapOOHOBBIX  KUCIOT.  [llosyueHue ¥ | KHCIOT.
IIPUMEHEHNE MYPAaBBMHOM U  YKCYCHOH
KVCIIOT. Paznnyath oO1ee, 0COOEHHOE U EAUHUIHOE
B CTPOEHUH U CBOWCTBaX OPraHUYECKHUX
HHemoncmpayuu. O6pa3npl MypaBbUHOM, (MypaBBbUHOU U YKCYCHOW) U
YKCYCHOM, MaJIbMUTUHOBOM U CTEAPUHOBOW | HEOPraHUYECKUX KUCIIOT.
KHCJIOT U UX PaCTBOPUMOCTb B BOJIE
Habmtonath, npoBOAUTE, ONMCHIBATh U
Jlabopamophvie onvimvsi. XuMU4ECKHUE (GuKCHpOBATH PE3YABTATHI
CBOWCTBA YKCYCHOM KHCJIOTHI JIEMOHCTPAIMOHHOT'O 1 JJaOOpaTOPHOT O
XUMHYECKHX DKCIIEPUMEHTOB.
Cobmroaath npaBuiia S3KOJIOTMUECKU
rpaMOTHOTO U O6e30macHOro oOpaleHus ¢
KapOOHOBBIMHU KHCJIOTAMHU
23-24/7-8 Crnosxnbie 3¢upsl. Kupsl Peakuust stepudukanym. Crnoxable 3Qupsl. | ONMHUCHBATh peakunuu 3TepU(YUKAINN KaK

Kupsl, ux coctaB ¥ TUAPOIN3 (KUCIOTHBIM
u  menoyHoi). Mseuta. ['mapupoBanue
JKUPOB.

Lemoncmpayuu. Konnexkuus CI0xKHBIX
a¢upoB. Komekrus xupos. O6pa3ibl
TBEPAOTO U KUAKOIO MbLIA.

Jlabopamopuvie onvimol. Onipeiesienne
HEMNpeIeIbHOCTH PACTUTENILHOTO Maclia

o0paTtuMoil OOMEHHBIH Mpo1LiecC MEXITY
KHUCJIOTaMHU U CIIUPTaMHU.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI TIOYYSHUS B 00JIaCTH
MPUMEHEHHUS KHUPOB.

YcTaHaBIMBaTh 3aBUCUMOCTb MEXKIY
($u3NYECKUMHU CBOMCTBAMHU KHUPOB,
COCTaBOM MX MOJIEKYJI U IIPOUCXOXKICHUEM.

Y IIPOU3BOJACTBO TBEPIBIX KUPOB HA OCHOBE
pacTUTEIBHBIX Macell.
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Habmonate, npoBOIUTh, OMUCKHIBATH U
(GuKCUPOBATH PE3YIbTATHI
JE€MOHCTPAIIMOHHOTO U JJa00PaTOPHOTO
XUMHUYECKHX IKCIIEPUMEHTOB

23-25/9-11 | YraeBomsl VYrneBoasl. MoHocaxapuabl. ['moko3a kak OnpenensTh NPUHAIEKHOCTD
anpaerugocupt. Copout. MoNOYHOKHCIOE | OPraHMIECKUX COETUMHEHHH K yIIIEBOIAM.
¥ CIUPTOBOE OpokeHue. MOTOCUHTES.
Hucaxapuasl. Caxaposa. [lomrcaxapumbr: Pasmiriath MOHO-, /i1~ M OTHCAXAPHIBI 10
Kpaxmal, Le/UIio103a UX CIIOCOOHOCTH K THUIPOIIH3Y.

, :
Jlemoncmpayuu. AlbIeruHble cBofictBa u | IPUBOJIUTH MPUMEPBI IIPE/ICTABUTENEH
CBOMCTBA MHOTOATOMHBIX CIIMPTOB IIIOKO36I | KAKIOU IPYIITIBL yTIICBOIOB.
B peakuusix ¢ ruapokcuaoM meau(ll).
abJIr0/1aTh, IPOBOAUTE, OIIKUCHIBATL U
peaxu npoxecuaom meau(ll) HaG ’ ’
Nnentudukamus kpaxmania.
(pUKCHPOBATH PE3YIIBTATHI

Jlabopamopnuie onvimoel. I3roToBICHHE JISMOHCTPAIMOHHOTO H IA0OPATOPHOTO
KpaxManbHOro Kneicrepa. Unentupukanus | XAMHUCCKUX SKCICPUMCHTOB
Kpaxmajia Kak KOMIIOHEHTa HEKOTOPBIX
IPOIYKTOB MTUTAHUS

26/12

Konrponbnas padora o Teme
«Kucnoponocoaepxaniue
COCIMHECHHUS
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Tema 4.A30T0COa€ep:KAIIHE
coe/IMHEHHUS U UX HAXOXK/IEHHE B
’KMBO# mpupoae-3 yaca

AMUHBI

AMuHOTrpymma. AMHHBI TIpeACNbHBIE U
apomartuueckue.  AHuiauH.  [lomydyenue
aMuHOB. Peakmmsa 3wHMHA. XWMHYECKHE
CBOWCTBA U NPUMEHEHHUE AMUHOB.

Hemoncmpayuu. loptper H. H. 3ununa.
Konnekuust aHUIMHOBBIX KpACUTEINEH.

Jlabopamopnuie onvimsi. I3roTOBICHNE
MOJIETIE MOJIEKYJT aMHUHOB

OnpenensaTs TPUHAIJIEKHOCTh
OPraHUYeCKOro COCIMHEHUS K aMUHAM Ha
OCHOBE aHAJIM3a COCTABA €T0 MOJIEKYII.

XapakTepu30oBaTh CTPOSHUE, CBONCTBA,
CHOCOOBI MOYYEeHUS M 00JI1acTh
NPUMEHEHUS aHWINHA.

ApryMeHTHpPOBATh YyBCTBO TOPAOCTH 32
JIOCTUKEHHSI OT€YECTBEHHON OpraHnYeCKOM
XHUMHHU.

Cobumoiath mpaBuia 6€30MacHOro
oOpalieH st C aHWINHOM U KPaCUTEIISIMU Ha
€ro OCHOBE

28 AMUHOKHUCIOTHI. benku. CtpoeHue MoJeKyl OEJIKOB: IePBUYHAS, XapakTepu3oBaTh COCTaB, CTPOCHHUE,
BTOPHYHAS M TPETUYHAS CTPYKTYPHI. CTPYKTYPY U CBOKCTBa OEJIKOB.
KauecTBeHHBIC peakIuu Ha OCIIKH, UX
IUAPOIIN3, ACHATYpAUsA U Guonoruyeckue | VIICHTHQUIMPOBATH OEIKH.
KIIHH, N
(bynxu OnuchIBaTh OMOJIOTOYECKHE CBOMCTBA
Jemoncmpayuu. KadecTBeHHbIe peakiiy Ha OEJIKOB HAa OCHOBE MEXXITPEIMETHBIX CBsI3eH
Gemu XAMMH U OHOJIOTUHU
29 [TpakTrueckas padota Ne 1. WNnenTudukams opraHndecKux [TpoBoUTh, HAOMIOATH M ONHUCHIBATH
Wnentuduxammss opraHu4ecKux COEIMHEHU M XUMHYECKHUM KCIIEPUMEHT IS
COE€IUHEHNN MOATBEPKICHHS CTPOCHUS U CBOMCTB
Pa3JIMYHBIX OPraHUYECKUX COCAMHEHUH, a
TaK)Ke UX UACHTU(DUKAITUN C TIOMOIIBIO
Ka4eCTBEHHBIX PEaKLU
30 ['eneTnueckast CBSI3b MEXAY TectupoBanue, peleHue 3aaa4d u BbINONHATE TECTHI, peliaTh 3aJa4u 1

KJIACCaMU OPraHUYECKUX
coeaunenuii.Ilosropenue u

YIPaXXHEHHUM 10 TEME

YIPaXHEHUS 110 TEME.

[TpoBOANTH OLIEHKY COOCTBEHHBIX
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00001IEeHIE

,ZIOCTI/I)KGHI/Iﬁ B YCBOCHUH TCMBI.

KoppektupoBath cBOM 3HAHUS B
COOTBETCTBUU C TUIAHUPYEMBIM

pe3yNbTaTOM
31 IIpomes:KyTOYHBII MOHUTOPHHI 3HAHUI
Tema «BbicokoMoJIeKyISIpHbIE COEIMHEHU S .
(29
32 buorexnonorus Pa3Butne Ouorexnonoruu. Tpu OOBSICHATD, YTO TaKOE OMOTEXHOJIOT S,
HarpaBJIeHUs] OMOTEXHOJIOTUHU: TeHHas (WK | TeHHast (WM FreHeTUYecKast) MH)KEeHepus,
reHeTHYECKasl) MH)XKEHEPUS; KJIETOUHAs KJIETOYHAs! MH)KEHEpHsl, OMoJIorn4ecKas
UH)KEHepusl; OMoJIOrn4yecKas HHXEHEepHsl. WH)XEHEPHS, KIIOHUPOBAHUE,
['enernyecku MoauUIMPOBaHHbIE UMMOOUIN30BaHHbIE (PEPMEHTBHI.
opranusmel (I'MO) u TpaHcreHHas
npoaykius. KioHupoBaHue. XapakTepu3oBaTh pojb OMOTEXHOJIIOTUH B
VIMMOGHIM30BaHHbIE ()ePMEHTBI U HX peLIeHNH IPOJOBOIBCTBEHHOM POOIEMBI U
NpUMEHEHNE. COXpPaHEHUH 3/10POBBS YEJIOBEKA
Jlemoncmpayuu. BuneopparmMeHTs 1
CITalIbl IO OMOTEXHOJIOTUH H
MMMOOMIM30BaHHBIM (hepMEHTaM
33 ITommmepsr.  HckyccrBennbsle u | [lonmMeprsanus ¥ noiaukoHAeHcanus, Kak | Paznudars IIOJIMMEPU3ALIUIO 51
CUHTETHUYECKUE NIOJIUMEPBI. CHOCOOBI NOJIyYEHUS IIOJIUMEPOB. | MOJIMKOHJEHCALHIO.
Cunrernueckue kayuyku. [lomuctupon,
TeQIOH ¥  NONMBHHWIXIOPHI,  Kak [IpuBoauTe mHpuUMEpPH 3THUX CHOCOOOB
npeacraBurenu miacrmace. Cunrernyeckue | NOTYICHUA MOJUMCPOB.
BOJIOKHA: KaIllpOH, HAalJIOH, KEBJIAp, JJaBCaH.
OnucelBaTb  CHHTETHYECKHE  KaydyKH,

Jlemoncmpayuu. Konnexkuus
CHHTETHYECKUX TOJUMEPOB: IUIacTMacC U

mIacTMacCbl M BOJIOKHAa Ha OCHOBE CBs3HU
CBOMCTBA — IMIPUMCHCHUC
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BOJIOKOH M M3JIEIUN U3 HUX

34

[TpakTueckas padora Ne 2

Pacno3naBanme miacTMacc U BOJIOKOH

[IpoBonuTth, HaOMIOJATH W  ONKCHIBATH

XUMHUYECKHUHI OKCIICPUMCHT

JJIA

UICHTU(UKAIIMN TUTACTMACC W BOJIOKOH C

IMOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ
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6 paznea
YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

1. 'abpuensn O.C. Meroauueckoe nocooue 10 kmacc / O.C. IN'abpuensH, U.I.OctpoymoB —
M; JIpoda; 2015 r

2. Xumus: 10 kmacc: KOHTPOJIBHBIC U IPOBEpOUHBIE paboTh K yuebnuky O.C. 'abpuensna
«Xumus. 10 kmace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M; poda;
2015

3. «Xumus 10 kmace» 6a3oBbiit ypoBeHb O.C. 'abpuensn, N.I'.Octpoymos, C.A.Cnaakos M.
«[Ipocsemenue» 2023 roa. — yueOHUK A5l 0011€00pa30BaTEIbHBIX OPraHN3alUi.

4. Xumus. 10 xknacc. «Hacronpnas kaura yaurens» O.C. 'abpuensn, N.I'. OctpoymoB.

5.MHTEpHET pecypchl.
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