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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no yueOHOMY npeameTy «Xumusi» (0a30Bblil ypOBEHb)
Ha YpOBHE CpeJHEro 0011ero 0opa3zoBanus pa3paboTaHa Ha OCHOBE:

- GenepalbHOrO rOCYJapCTBEHHOr0 00pa30BaTEIBLHOIO CTaHAApTa CPEIHETO
oOmiero oOpa3oBaHusi, YTBEPKJICHHOIO MpPHUKa30M MHHHCTEpCTBa 00pa30BaHUs U
Hayku P® ot 17 mast 2012 r. Ne 413 (¢ u3BMEHEHHUSIMU U JIOMIOJIHEHUSIMU ) (J1aiee —
dI'OC CO0O);

- @enepanbHOl  00pa3oBaTEIbHOM  MPOTPaMMbl  CPEIHETO0  OOIIETro
oOpa3oBaHus, YTBEpKACHHOW mpukazoM MunuctepctBa npocsemienus PO or 18
mas 2023 r. Ne 371;

- Ycrapa MBOY «110 Ne 10»;

- OcHOBHOI1 00pa30BaTeNbHONW MPOrpaMMBbl CPEIHEr0 OOIIEro oOpa3oBaHUs
MBOY «1O NelO»;

- PaGoueii nporpammel Bociutanust MBOY «11O NelOy;

- [Tonoxenust o0 pabounx nporpamMmax.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMWS»

OcCHOBY TOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMUH, K OIMPEIACICHUIO
oO1ieit cTpaTeruu oOydeHus, BOCIIUTAHUS U PAa3BUTHs O0YYAIONMIUXCS CPEICTBAMMU
yaeOHoro npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
COJIEp)KaHMsI, PE3yNbTAaTOB OOyUYeHHS MU TpeOOBaHMK K YPOBHIO ITOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJy4aeMoe BBIITYCKHUKAMH
o01ieo0pa3oBaTeIbHOW  OpraHU3aIliy, SBJISETCS HEOThEMJIEMOW YacThl0 HX
obpazoBanHOCTH. OHO CIHY)XUT 3aBEpIIAMOIIMM 3TAallOM peaju3alry  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KJIIOUEBBIX IICHHOCTEH, NPHUCYITUX
IIEJIOCTHOM CHCTEME XHMHYECKOro oO0pa3oBaHHMSA. OTH IIEHHOCTH KacaloTcs
MMO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PCHUS M OOIICH KYJIBTYPHI
YeJIOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3MI0POBBIO M TPUPOJHOM cpene. Peamusyercs XuMuueckoe oOpa3oBaHHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero ooImero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMeTa «XHUMUS», COJIEp)KaHHE U TOCTPOCHHE KOTOPOTO OIPEICICHb B
mporpaMMe 10 XHMHH C Y4ETOM crenuduKd HAyKH XHMHUH, €€ 3HAUCHUS B
MO3HAHUM TPUPOALI U B MaTepHAIbHOW >KU3HU OOIECTBa, a TAKXKE C YYETOM
o0mux 1eJel W TPUHIUIIOB, XapaKTCPHU3YIOMIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMHUS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HTpaeT 0CcoOyi poyib B
COBPEMEHHOW IUBWIM3AIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHHE PAIIMOHATBLHOTO HAYYHOTO MBIIIJICHHS,
B CO3/IaHWE IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’)KAIOIIEeM MHUPE KaK O €IUHCTBE



MPUPOJIBI U YeJOBEKa, KOTOpoe (OpMUPYETCS B XUMHUU Ha OCHOBE MMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aAMMOCBSA3U MEKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJIUMBIM YCIIOBHEM YCIEITHOTO
TpyJla W JKM3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30IMacHOCTH U OXPAaHBI 37J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOPraHWUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHMSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3YYeHHI0 Yy4eOHOro Marepuana u o0ycloBJIeHa
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpEeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKHUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHMX M BIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs MEpPBOHAYATLHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaromuMcsl MPEJOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX IMO3UIIUH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIHMH HTOro 3akoHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnaa cucrema 3HaHMM O BaXXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus nomnoiHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KYJIbTYPOJIOTHUYECKHU W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh HH(POPMAIUIO U
OpUMEHSATh €€ I TIONOJIHEHUSI 3HAHWM, pEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 11e10M conepxanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  YPOBHSA  M3YYEHHS  OPUEHTHPOBAHO  Ha
dbopmupoBaHue y oOy4arolUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAaHUS
dbunocopckux uaeH, TakKUX Kak: MaTepHaIbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUM NYyTEM HKCIEPUMEHTa U
pelieHrs TPOTHBOPEUYUM MEXAy HOBBIMH (akTaMud UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TakKe MpodsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUHN U MaTEPUAJIOB.

B nmnaHe pemeHus 3amad BOCHWTAHMWSA, PA3BUTUS UM COLMAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (opmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEUCTBHI, WMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3IUYHBIX BHJIOB JICSATEIILHOCTH: pelIeHUs mpoOiieM, TMOUCKa, aHalu3a |
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JIJII TPUOOPETEHUS OTBITa IPAKTUYECKOM
U HUCCIIECI0BATENBCKON JIEITEIbHOCTH, 3aHUMAIOIIEH BaXHOE€ MECTO B IO3HAHUU
XUMHUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MIPH OMPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeW HU3YYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJHE ONPAaBJAaHHBIM.

HEJIN U 3AJAYN U3YYEHUSA YYEBHOI'O TIPEAMETA «XUMMWS»

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMHU LENSMH H3Y4Y€HHUS Mpeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUYEBbIC MOHATUS, PyHIAMEHTANbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUUYECKUX peakiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MMOBCEIHEBHOM XKU3HH;

e pa3BUTHUE YMEHUI U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOJIOICHUEM U
OOBSICHEHHEM XHMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJICHUEM TMPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkatenibHas XapakTepUCTHKA Lelel U 3a1a4 u3yyeHus
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpenHero oduiero oopazoBanus. CeronHs B
OpenojaBaHud  XUMUUW B OOJbIIEH  CTemeHW OTHaéTcsl  MPearodYTeHUE
NPAKTUYECKOM KOMIIOHEHTE COJIepKaHusg OOyd4eHHS, OPUCHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliiy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeUISHUS] TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ 3TUM mnpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKKE LETN U 3a7auH, KaK:

azanTamus 00y4aroluXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI Pa3IMYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHainu3a U 00paboTku WH(OpMaIUH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMBITa ACATEIBHOCTH, KOTOpas 3aHWMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3UIIHM
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HA OPTraHU3M Y€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX W TBOPUYECKUX
CrocOOHOCTEM 00yYaroUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO MTPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIB30BAThH
COBpeMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeTbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO



HEOOXOMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MPOBEIECHUU XHUMHYECKOTrO
AKCIIEPUMEHTA;

BOCHHUTaHUE Yy oOOydawmuxcsi YyOeKIEHHOCTH B TyMaHUCTHYECKOU
HaIpPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PALMOHAIBHOTO MPUPOJONOIb30BAHMS, TIOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOIIEHUS] K NPUPOAE U CBOEMY 3J0POBbIO, a TaKK€ NPHOOPETEHHs OIbITa
WCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW [J NPUHATAA TPAMOTHBIX pELICHUH B
CUTYallUIX, CBA3AHHBIX C XMMUYECKUMHU SIBIICHUSIMHU.

BOCHUATATEJIbHBIN MOTEHIIUAJI YYEBHOTI'O ITPEJMETA «XUMMSI»
peanusyeTcs uepes

¢ (HOpPMHPOBAHNE UHTEIICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSTCIILHOMY MTPHHSITHIO
peIlleHn i, CITOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKU3HU;

® HANPaBJICHHOCTh OOYUYEHHUS HA CHCTEMATHYECKOE MPHOOIIEHUE YIaIUXCS K
CaMOCTOSITEJILHOM MMO3HABATEILHOMN JIeITEeIbHOCTH, HAYYHBIM METOaM
o3HaHUS, HOPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

e oOecreUeHre yCIIOBUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OITBITa Pa3HOOOPA3HOM JIEITEILHOCTH, TIO3HAHUS U CaMOIIO3HAHMS,
KJTIOYEBBIX HaBBIKOB (KJIFOYEBBIX KOMITCTECHIIHNH ), UMEIONIUX YHUBEPCATbLHOEC
3HAYEHHWE JUTS Pa3JIMYHBIX BUOB JCSATCIIBHOCTH;

e (opmupoBaHHe YMEHUI OOBSICHITH M OLICHUBATH SIBJICHHUS OKPYIKAIOIIETO
MHUpa Ha OCHOBAaHUHW 3HAHHWH U OMBITA, MOJYYCHHBIX TPHU U3yYCHUN XUMUH;

e (opmupoBaHHEe y 00YYAOIIMXCS TYMaHUCTHICCKUX OTHOIIICHHH,
OHMMAaHMS IICHHOCTH XUMUYCCKUX 3HAHHUM JIJIS1 BRIPAOOTKH DKOJIOTUYECCKU
11eJIECO00Pa3HOr0 MOBEJCHUS B OBITY U TPYJIOBOU JEATEILHOCTH B IEJIAX
COXPaHECHHS CBOCTO 3/I0POBbS M OKPYKAIOIICH MPUPOTHOMN CpeIbl;

® pa3BHTHE MOTUBAILMH K O0YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITMTAHHMIO HAa OCHOBE YCBOCHHS OOIICUYCIIOBEUCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQ IS U HAIPaBICHHOCTH
JagbHEeNIIero oOy4eHus;

® HCIIOJIb30BaHUE BOCIIUTATCIIBHBIX BO3MOKHOCTEH COICpIKAHUSA yIeOHOTO
npeaMeTa yepe3 JEMOHCTPAIUIO0 00yJYaronUMCs IPUMEPOB OTBETCTBEHHOTO,
IPaKIAHCKOI'O MOBCACHUS, IIPOSBICHUS YCTIOBEKOIIOOHS H
T00pOCEPACYHOCTH, Yepe3 MO00p MPOOIEMHBIX CUTYAIMH JIJIT 00CYKICHHS
B KJIacce;

® [IPUMCHCHHUE HA YPOKE UHTCPAKTUBHBIX (POPM pabOThI yUAIIUXCS:
MHTEJUICKTYaJbHbIX UIP, CTUMYJIMPYIOIIUX 03HABATEILHYIO MOTHBAIUIO
IIKOJIbBHUKOB; JTUCKYCCHUH;

¢ MHULIHUHUPOBAHHUE U MOJJACPIKKA HCCIICI0BATEIBCKOM I1eITeIbHOCTH
IIIKOJIBHMKOB B PaMKax pean3alii KMH HHIMBUAYAIbHBIX U IPYIIOBBIX
HCCJICI0BATEIbCKUX ITPOCKTOB.



MECTO YYEBHOT' O IPEJIMETA «XUMUs» B YHEBHOM IIVIAHE HIKOJIbI

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUS»
6a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee 4nucno 4acoB, OTBEAEHHBIX JUIsl U3YYEHHUS] XMUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B HeemI0).

YYEBHO-METOJIUYECKHWI KOMILIEKC

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YYHEHUKA

Xumus. 10 knacc/T'abpuenssa O.C., OctpoymoB WU.T"., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3narensctBO «IlpocBemenue.
Xumus. 11 kmacc/T'abpuenssa O.C., OctpoymoB WU.T"., CnankoB C.A., AKIIMOHEpPHOE
obmectBo «M3narensctBO «lIpocBemienue.

METOJUYECKUE MATEPUAJIbBI JUIA YUUTEJIA

O. C. T'abpuensn, U. I'. Octpoymos, C. A. CrankoB. MeToandeckoe mocodue s
yUUTENS K 3aBEpIIEHHON TpenMeTHo tuHuK yueoHukoB O. C. ['abpuensina u nip.
«Xumus. 10 xkmacey, «Xumus. 11 knace». Mocksa. [Ipocsemenue. 2021

O. C. T'abpuensn, U. I'. Octpoymos, A. H. JIéekuH, C. A. CnaakoB. Metoaudeckue
noypounbie pekoMmenaanuu. 10 -11 knacc. Mocksa. [Ipocsemienue. 2021

COJEPKXAHHME YYEBHOI'O ITPEJIMETA
10 KIJACC

OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKOr XUMUU: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUN HOBBIX BEIIECTB W MAaTEpUAIOB. TeOopus CTPOCHUS OPraHWYECKUX
coenunennii A. M. bytneposa, e€ ocHOoBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4ecKux BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJJMHAPHBIEC U KPATHBIC CBS3U.

[IpencraBnenne o kiaccu(puKaluu opraHuueckux BeniecTB. HoMeHnknaTtypa
OpraHUYECKUX COCIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXKHEHUIINX MPEICTABUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
O3HAaKOMJICHHE ¢ oOpa3naMHu OpPraHUYECKHX BEIIECTB W MaTepuajaMud Ha HUX



OCHOBE, MOJEIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHUE U
ONMHCAHHME JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHNUIO OPraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriaesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psa. Meran um 3TaH —
MpOCTEHIINE NPEACTABUTEIN AJIKAHOB: (PU3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYEHUE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN pAsl. DTUIEH U MPONUIEH —
MpOCTEHIINE NPEACTABUTEIN AJIKEHOB: (U3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuuu  TUJIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUApPATALUU, OKHUCIEHUA W
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BakHeWIIne
XUMHYECKUE CBOMCTBA (peakius nonuMmepusanuu). [lonydeHne CUHTETHYECKOTO
Kay4dyKa U pe3HHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIINNA TPE/CTAaBUTEIh AJKHHOB: COCTaB, CTpOCHHE, (U3HUYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApATAIUH,
rOpeHus), MOJy4YeHUe U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (pu3MUecKne M XMMUUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W MpUMEHeHue. 1oayon:
cocmas, cmpoenue, (uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAINIUMU K
Pa3JIMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIC
HedTsaHble ra3pl. HedTs u €€ mpoucxoxnenue. Crocobbl mepepaboTku HedTH:
NEeperoHka, KpEKUHT (TEPMUUECKHUM, KaTaauTUueckuil), mnupoius. I[IpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHUE B MPOMBIILICHHOCTH U B ObITYy. KaMeHHBIIH
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
O3HAaKOMJICHME ¢ oOpa3ljaMy IUIACTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIIHH
«Hebtb» u  «Yromp», MOIECIHPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
rajJlOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUECKON pabOoThl: MOJyY€HHUE STHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

BoluncneHuss 1Mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kucnopoaconepxamnme oprannieckue coeAnHeHHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHOJ: CTPOEHHE,
du3nyeckue M XUMHUYECKHE CBOMCTBAa (peaklMu C aKTUBHBIMH METAJJIaMH,




rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBUe MeTaHOoIa U 3TaHOJa Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COUPTHL. DTUJEHIVIMKOAbL W  TJUIEPUH: CTPOCHUE,
dbu3nyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO  IIEIOYHBIMU
MeTallylaM{, Ka4eCTBEHHAsl peakivsi Ha MHOTOATOMHbIe crnupThl). JlelicTBue Ha
opraHusM 4enoBeka. [I[puMeHeHue ruieprHa U STUICHTJIMKOIS.

®deHosl: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpneruabl U kemowuwvl. Dopmanplaerull, aueTalbIACTU]: CTPOECHHUE,
dbu3nYecKkue U XUMHYECKUE CBOMCTBA (pEaKIMU OKHUCJICHUS W BOCCTAHOBIIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJTYyUYCHHE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpE/C/IbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs U
YKCYCHasl KHUCJIOTBI: CTpOEHHE, (PU3MUYECKUE M XUMHUYECKHUE CBOMCTBa (CBOMCTRA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKalin), nojayuyeHrue u MpuMeHECHHE.
CreapuHoBasi U OJICMHOBAs KHCJIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. MblTIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JICHCTBUE.

Cnoxubple 3Qupbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. [ uaponus
coHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonorundeckas
POJIb KUPOB.

VYrneBonsl: cocTaB, KiIaccUpUKauMs ~ yriaeBonoB  (MOHO-, JH- W
nojimcaxapuibl). [ 1r0Kko3a — mpocTeuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbl, (U3MYECKHME U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBIIEHHE, OpOKEHUE TJIIOKO3bl), HaXO0XJACHHE B IMPUPOJE, MPUMEHEHHE,
ouonornyeckas posib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
Heutono3pl.  Pu3nueckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAs peaKUus C HOJ0M).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
MpPOBE/ICHNE, HAONIOJCHHE U OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE >TaHOJA
okcumoM Mmenu(ll)), MHOrOaTOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIIMIIEPHHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa(l) u rumpoxcumom wmemu(ll), B3ammomeicTBHe Kpaxmalia C HOJIOM),
MIPOBENICHNE MTPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

BoluncneHuss 1Mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN ).

A3oTcoaepxkaliue OpraHnuecKue COeTMHECHMUS.

AMMHOKHUCIIOTHI KaKk aM(OTepHbIe OpraHuyYecKue coenauHeHus. Ouznueckue
U XMMHUYECKHE CBOICTBa aMHUHOKHCIOT (Ha mpumepe muiuHa). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.



benkn kak MpUPOIHBIC BBHICOKOMOJICKYJISpPHBIC coenuHeHMs. [lepBudHasd,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBAa OECIIKOB:
TUIPOJINA3, ICHATYpaIlNs, KAUeCTBCHHBIC PEAKIINKA Ha OCIKH.

OKCIEpUMEHTAILHBIE METOABl HM3YyYCHHS BEUIECTB M HMX NPEBPAIICHUMN:
HAOJTFOICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHWM, IBETHBIC PEAKIIUN OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCJIMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AIINH, CPEIHSS MOJEKYIISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCIUHCHUA —
TIOJIMMEPHU3ALINSI ¥ TIOJTUKOHICHCAITHSI.

OKCHEPUMEHTAILHBIE METOABl HM3YyYCHHS BCIIECTB M HMX NPEBPAIICHUN:
O3HAKOMJICHHE C oOpa3liaMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MeXIPEIMETHBIX CBS3€H MPU M3yYCHUHU OPTaHMYECKOW XMMHUH B
10 kiacce OCYIISCTBISIETCS Yepe3 HCIOJb30BAaHHWE KaK OOIIWX ECTECTBEHHO-
HAyYHBIX TMOHSATUH, TaK W TOHSTHH, SBIISIONIUXCS CHUCTEMHBIMH JIJIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHsI, aHalu3, CUHTE3, KiIaccu(UKAIHs, MEePHOINIHOCTh, HAOIIOICHUE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJISITMPOBAHHE.

®dwuszmka: wmarepus, OHEprusi, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
DHEPreTHYECKUH YpOBEHb, BEIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BeIIeCcTBa, QU3MUYCCKUE BEIIMUUHBI U €AMHUIIBI MX U3MEPCHHUS.

buonorus: kierka, opranm3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJIOTMYECKH aKTHUBHBIC BemecTBa (OCIKH, YTIIEBOJIBI, KUPHI,
dbepMeHTHI).

['eorpadus: MuUHEpaIbl, TOPHBIE MOPOJBI, TIOJIE3HBIC UCKOIAeMbIC, TOIUIHBO,
pecypchl.

TexHonorusi: MUIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TMHTAHMS,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE MpenapaThl, MaTepuabl U3
MCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA BJeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOIYPOBHU. ATOMHBIC opOuTtamm, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeeeHusl 3IEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIUS AaTOMOB.



ITepnonunueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOIO 3aKOHA M llepnoanueckoi CUCTEMBI
XuMH4ecKkux uieMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJOXKHBIX BEIIECTB IO TpynnaM M MepUuojaaM.
3HaYEHHUE EPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemecTBa. XUMHUYECKas CBs3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIPHAsT W TOJIApHAsi, MOHHAsS, MeTauindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIW U JIOHOPHO-
akuenTopHbeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOICTBA BEUIECTB OT TUIA KPUCTAINIUYECKON PEIIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPBI.
MaccoBast 70Jisl BEI1IECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenknartypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckast — peakius.  Krnaccudukanus — XUMUYECKUX — peakuuid B
HEOPraHUYeCKON M OpPraHMYEeCKOW XUMHH. 3aKOH COXPAHEHUsI MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIMUAIOIIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DOnekTponauTnyeckas auccornyanus. CHIIbHBIC U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTPaJIbHAs, IIEJIOYHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
neMoHcTpanus Ttadnui «llepuoauueckas cucteMa XuMHUecKux sjaeMeHToB JI. .
MenpeneeBay, U3ydyeHHUE MOJENIECH KPUCTALTUYECKUX PEMIETOK, HAOMIOACHUE U
OMMHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOJIOpPO/Jia B MPUCYTCTBUU KaTAJIN3aTOPa, ONPEAECICHUE CPEABl PACTBOPOB BEIIECTB
C TIOMOIIbID YHUBEPCAIIBHOTO WHAMKATOpPA, pEaKIUM HOHHOro OOMEHa),
MPOBEJICHUE TIPAKTUIECKON paboThl «BnusiHue pa3nuyHbiX PakTOpoB HA CKOPOCTH
XUMHYECKOU PEAKIIUN.

Pacuérnble 3anaum.

PacuéTtei 1no ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM YHUCIE
TEPMOXHUMUYECKNE PACUETHI, PAacCUE€Thl C HCIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi Xumust

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux siaemeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.



®dusnueckue CBONUCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HUX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramisl. Ilonoxxenue merannoB B [lepuoguyeckoinl cucteMe XUMHUUYECKHUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetauioB. O6mue ¢uzndeckue cpoiictBa MetaiioB. CrijiaBbl METaJIIOB.
DIEKTPOXUMUYECKUI P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KablIU,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

OO6mue cnocoObl Moay4yeHUs: MeTayuioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl M3YUYEHHUS BEIIECTB W UX MPEBPALLCHUN:
U3y4YeHHe KOJIIEKIMU «MeTabl U CIUIaBbl», 0Opas3lioB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IeJIoUel, KaueCTBEHHbBIE PEaKIIMU Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

PacuéTtel macchl BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEIIECTB UMEET MPUMECH.

XUMHUSA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKOU M THUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUIAX [POMBIIIIECHHOTO
MOJIYYECHUS] BAKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUallbl, OPraHMYECKHUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUS W 30pOBbE YEIIOBEKA: MpaBUjla HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOM XUMHUHU
B MOBCEIHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBSI3€M MpU  HM3yYeHUH OOWEd u
HEOpPraHW4YeCKOM XuMuU B 11 Kitacce OCyIIECTBIAETCS 4e€pe3 UCIOIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KiIacCUPUKAUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICTUPOBAHNE, H3MEPECHUE, SIBJICHHE.

dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3NUYCCKUE BEIIMUUHBI U CIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
JIMUHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHHWS K pe3yiabTaTaM OCBOCHUS
oOy4JaromMUMHCS TPOTrpaMM CpeJHero oO0mero oo0pa3oBaHUs (JIMYHOCTHBIM,
METalnpeaIMETHBIM M TNpeaMETHbIM). HaydHO-MeToguyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CpPEIHEro OOIIero
00pa30oBaHus ABJISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS NIpeAMeTa «XUMHS» Ha YPOBHE CPEOHErO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICAYIOMINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHMCKONW TpaXTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIENICHHUIO;

HaJIU4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOECH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHMUs;

HAJIMYMEe TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
LIETIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI TIpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujealaMyd POCCHMCKOro TPaKIaHCKOTO OOIEeCTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMd W  [paBWIaMH  TMOBEACHUSA,  CIOCOOCTBYIOIIMMH  Mpolieccam



CaMOIIO3HAHMS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JUYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOW U TMPAKTUYECKOU JEATCIbHOCTH
0o0y4Jaromuxcs 1Mo peaau3aiy IPUHITHIX B OOIIECTBE 1IEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSAJIKY;

NpEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATH MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUYHbBIX BUO0B YUEOHOU JIEITEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTEUECTBEHHON XUMUH,

yBaXEHHUSI K MPOIECCYy TBOpYECTBa B OOJACTH TEOPUU U TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO IOCTHKEHHUS HAYKU €CTh pPe3yJIbTaT
JUIMTETFHBIX ~ HAONIONCHHH, KPOIMOTJIMBBIX  OKCHEPUMEHTAIBHBIX  TOUCKOB,
MNOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECAa W I[I03HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOUIEM
aHanu3e MHPOPMAIMU O TMEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3UILIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAaHHME IIOCIEICTBUH 3TUX
MOCTYTKOB;

4) popMupoOBaHUs KYJbTYPbI 310POBbSI:

NMOHWMAHHUS ITIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoIcHUsT TIpaBUJl OE€30MacHOr0 OOpallleHUs C BEHIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHHUSI 1EHHOCTH TPAaBUJ HWHJAMBUAYAIBHOIO M  KOJUIEKTHUBHOTO
0€30MacHOro MOBEACHUS B CUTYaIIUX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIOJEH;



OCO3HAHUS MOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYyrHX BHJAX
NeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUUM MPAKTHUYECKUX 3a]ay
COIMaIbHOM HANPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAaKTUUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3iuyHOro poia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

yBaXXEHUS K TPYAY, JIOJAM TPYyla U pe3ysibTaTaM TPYJI0BOH €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJbHOH TpaeKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3ani COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
notpebHoCcTel 00111eCTBa;

6) 3K0JI0TrNY€eCKOr0 BOCTIUTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIe, KaK HCTOUYHUKY
CYILIIECTBOBAHHUS JKU3HHU HA 3eMIJIE;

NOHUMAaHHS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLUAIBHOU CPEJIbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIXKEHUH XUMHH  JUIS
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX BpEl OKpYyKAIOLIEh
OPUPOJHON Ccpefie, YMEHHsS] TPOrHO3MPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTUYECKHE
NOCJIEICTBUS IPEANIPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIbHOM
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJCOJIOTHH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHUS CHeNM(DUKA XUMUU KaK HayKd, OCO3HaHUA €€ pOIu B
dbopMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOM 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3/IJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ANIBHBIX MTPoOIieM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — ChIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHM MEAUIMHBI, O00ECIEYEHHH YCIOBUMI



VCHEIIHOTO TPyJa W OSKOJOTHYECKA KOMQPOPTHOW JKU3HH KaXKIOTO UJICHA
o0I11eCcTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJIb30BaTh
MOJTy9aeMble 3HAHWS JJI aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOAIINX B HEM M3MEHEHUM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIFOUCHUS HA
OCHOBE HAaydHbIX ()aKTOB UM WMCIOIIMXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MCIIOJIb30BATh XHUMHUYECKHE 3HAHHSA A
perIeHus IpoOJIeM B peabHBIX )KH3HEHHBIX CUTYAITUX;

MHTEpeca K MO3HAHUIO U UCCIICI0BATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEPBIBHOMY  OOpa30BaHHIO M
caM000pa30BaHUI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPyJia B Pa3IMYHBIX cdepax MpoPpecCuoHATBHON
NESTEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYNMBIC TSI dhopmupoBaHUs MHPOBO33PEHUS 00yJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayUHbIE MOHSATHS, OTPAXKAIOIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHeIu(pUKYy METOJ0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbId (aKT, IPUHIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeAOBaHNE, HAOIIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE YueOHBbIC NeHCTBUS (ITO3HABATEJbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G YHKITMOHATBHO U
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJaIOIUXCS;

CITOCOOHOCTH 00 ydJaromuxcs HCIOJIL30BATh OCBOCHHEBIE
MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeysaTh IEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKHUX PEAKIUM;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHbIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE pACCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XHUMHYECKOUN
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJISI BBISBICHUS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TEHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMyTUpPOBATH MEJIHM U 33J1a4l UCCIIEIOBAHMS, UCIIOIh30BaTh ITOCTABICHHbIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBe HHCTPYMEHTA
MO3HAHMS ¥ OCHOBBI JJIsi (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJIBHOIO IUJITAHUPOBAHUA U IPOBEICHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 32 XOJI0M
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynibrar, (OopMyJIUpOBATH
0000ITIeHNS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEIbCKOM UM TPOEKTHOM
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OPHCHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHGOpManuu (HAy4IHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3TUYHBIX BUIOB U (GOpM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMyIHUpOBATh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TMOUCKE U
otbope uHbOpPMAIMK, HEOOXOAMMOM JJIs BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;



MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUI U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (OpMy  NpeJCTaBICHUS
uHpopmauu (cxemsbl, rpaduKu, TUarpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAyecTBE CpeAcTBa Ipu padbore ¢
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTeMaTU4YeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HAarJITHOCTH.

OBiageHne yHMBepPCATbHBIMH KOMMYHHUKATHBHBIMU 1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3blBaTh  WJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pPe3yJlbTaTOB MO3HABATEIBLHOM NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBITOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCJIEJAOBAHUM MyTEM COTJACOBAaHUS MO3UIMI B
X071 00CYXJIeHUSI © OOMEHA MHEHHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITETIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIBHYIO
JEsITeIbHOCTh, OINpeaensas e€ Meau M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh IpEUlaraéMblii aaropuT™M JEHCTBUH IpH
BBIMIOJIHEHUN y4YE€OHBIX M HCCIEIOBATENbCKUX 3ajay, BbIOMpaTh Haumbojee
3 PeKTUBHBIN C€MOCOO0 MX pemeHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH NIE€ATEIbHOCTH Ha OCHOBE CaMOAaHAIN3a
U CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyueckas XUMHSI»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUH B TIO3HAHUW SIBJICHUU
npupoasl, B (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
1 JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3/I0POBBIO M IPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralIue TOHATHS (XMMUYECKUM DJIEMEHT, aToOM, OJJIEKTPOHHAas



000J10UKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISApHas
Macca, MOJIIPHBIM O00BEM, YIJIEPOAHBIA CKeNeT, (YHKIUOHAJbHAs TpyIIa,
paauKal, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJIT M a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTONIOTMYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU H
0€30MacHOM HCTOJB30BAaHUN BAXKHEUINIMX OPraHUYEeCKHUX BEHIECTB B OBITY H
MPAKTUUECKOU NESITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKU TOHSITHUH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHS TIPU
OMHMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYEeCKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB W  YPaBHEHHM XUMUYECKHX PEaKIIHi,
W3rOTaBIMBATh MOJIETU MOJIEKYJ OPraHMYECKUX BEIICCTB JJIs WIUIIOCTPAIMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEUIECTB IO HUX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOAOpPOAbl, KHUCIOPOA U a30TCOIEpKalue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEOUHEHHMs), [1aBaThb WM HAa3BaHHS IIO
cucremarnueckoit HoMmeHkiatype (IUPAC), a Takke NpPUBOIUTH TPHUBHATILHBIC
HA3BaHUS OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOIMMUJIEH, AlCTHIIEH,
ATWJICHTJIMKOJb, TIHLEPUH, (eHon, (Gopmanbaerus, aneraabIerujl, MypaBbUHAsS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmar, [eJTi0a03a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytnepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPEICTABUTENCH Ppa3IMIHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, AlETUJIEH,
Oyranuen-1,3, metmnOyraaueH-1,3, OEH30JI, METaHOJ, 3TAaHOJ, STHJICHIJIMKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTHU]l, MypaBbUHAsI M YKCYCHAasl KUCIJIOTBI, TJIIOKO3a,
KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX pPEakluil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Colpbsi (HE(QTb, NTPHUPOAHBIA Tra3, Yrojb), CHOCOOBI HX MEepepabOTKU MU
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUWM TMPOBOAUTH BBIYUCICHUS 1O XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HaYYHOr0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMHUH MPU U3YUYEHUU BEILECTB U
XUMUYECKUX SIBIICHUN (HaOJI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BAaTh CHUCTEMHBIC XHMHUYECKHWE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEHIECTBAMU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJTIOJATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
nocyAaoi M JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpaleHUs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBHITIOJHATh XUMHUYECKUU
AKCTIEPUMEHT (TIPEeBpaIlCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUHU, MTOJTyUYCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, J€HATypalus OENKOB MPH HArpeBaHUU, IIBETHbIC pEakluu OEJIKOB) B
COOTBETCTBHUM C TMpaBWJIaMU TEXHUKM OE€30MaCHOCTH TMpU OOpalieHUuu C
BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAaHHUEM, TMPEACTABISATh PE3yJIbTaThI
XUMHYECKOTO JKCIepUMEHTa B (OpMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIMU3HPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmanuu, IHTepHeT U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBWja  AKOJOTHUYECKHU
11eJIeCO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENISIX
COXPAaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOLIEW NPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JICHCTBUS HA >KUBBIE OPraHU3MBbl ONPENCIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBUICHHUS W NPEAOTBPALICHHUS KX BPEAHOTO BO3JCHUCTBUS HAa OpPraHu3M
YEJI0BEKa,;

JUIsi 0OYyYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUSI BEIIECTB M
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETNBbIX M CHA0OBUIAIIMX OOYyYalOIIUXCA: YMEHHME HCIOJb30BaTh
penbeHO-TOYCHHYIO cucTeMy oO0o3HadueHui JI. bpaiins i 3anmucu XuMHYECKUX

dbopmyi.

11 KVIACC



[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHWH, KOTOpash  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKasl CBS3b
(KoBaJeHTHAsI, MOHHAS, METAJNIMYECKasi, BOJOPOJIHAS ), KpUCTAJUTMYECKasK PEIIETKa,
TUTIBI  XUMUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJUTHYECKAsT JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKINHM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHs
BJIEKTPOIUTHYECKON Aucconumanuu, nepuoauueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAICHUS SHEPrUU
IpU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHUH,
MUPOBO33PEHUYECKAE 3HAHUS, JIKAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMUecKHe CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHUN BaKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKUA TOHITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHMIECTB M  YpaBHEHUUW XHMHUUYECKHX  pEaKIHi,
cuctematnieckyiro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAs] U3BECTh, MTUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BAJCHTHOCTh M CTETICHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPOJHAs) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOrO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEUIECTB MO KX COCTaBY K OMNpPEAeIEHHOMY Kiaccy/Tpynme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEepPHBIE TUAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, OOBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB |—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XUMH4YecKux djemeHtoB JI. M. MenneneeBa, MCHONL3ys MOHATUSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTaIny, «QHEPTeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
[0 IIepuoaaM M rpymnmam llepruoanyeckor CUCTEMBl XUMUYECKUX deMeHTOB []. WM.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
NOATBEPKJATh CYIIECTBOBAHUE T€HETUUECKOW CBS3M MEXIY HEOPraHUYECKUMHU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY pPEardpyrolnx BEUIECTB, TEMJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEHEW OKHCIICHHS A3JIEMEHTOB, 00paTHUMOCTU
pEeaKIUM, Y4aCTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCIJIOBHS, TPH KOTOPBIX 3TH PEAKUNUH UAYT OO KOHLA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, TMOJATBEPHKAAIOIINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pAaCKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIUN TMOCPEACTBOM COCTaBIICHHUS JIEKTPOHHOTO OayiaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeaKkiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aeictBus (mpuHuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOJIeMax XMMHUYECKOT0 TPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PAcCTBOPE», OObEMHBIX OTHOIIEHUN Tra30B
MpU XUMUYECKUX PEaKLMsIX, MACChl BEIlleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCy/Iol U J1Ta0OpaTOpPHBIM OOOpPYAOBaHUEM, a TaKXKE MpaBuUiia OOpalleHUs C



BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSAMH MO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3/IokKEHUE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUU KaTald3aTopa,
ONpEJIENICHHE Cpebl PpPacTBOPOB BEIIECTB C IOMOUIbIO YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HAa CKOPOCTb XMMHUYECKOW pEeaKiIuH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELIEHUE HKCIEPUMEHTAIbHBIX 3a/au IO
temaM «Metamibl» U «HemeTtamnel») B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e30macHOCTH IpHU OOpAIEHUH C BEIIECTBAMHU U JaOOPaTOPHBIM 00OPYIOBAHUEM,
OPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JSKCIepuMeHTa B (opMme 3amucu
YPaBHEHHI COOTBETCTBYIOUIMX pEaKUUid U (QOpMyJIHpOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TIOJY4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
KOMMYyHUKaluu, UHTepHET U IpyTuXx);

chOpMUPOBAaHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TMpaBUjia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATETbHOCTH B IEJSAX
COXPAHEHHUSI CBOETO 3JI0POBbsl M OKpYXKAIoIIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAsI
cvpicnt mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPALLECHHS UX BPEAHOTO BO3/IEMCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsi 0Oy4YaroIIMUXCs ¢ OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX U CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadeHui JI. bpaitns mis 3anmucn XUMHYECKHUX

dbopmyi.

OPTAHM3AIUS ITIPOEKTHOM U YYEBHO-UCCJIEJIOBATEJBKOM
JAEATEJIBHOCTH OBYYAIOIIUXCA

HpoeKTHO-I/ICCJIeI[OBaTeJ'IBCKaﬂ ACATCIBHOCTb OTHOCHUTCA K o0nacTH ,Z[GTCKOI?I

CaMOCTOSITEIIbHOCTH, OCHOBBIBACTCSI HA MHTEPECAX IIKOJIBHUKOB, IPUHOCUT UM
YAOBJIIETBOPEHUE, a 3HAUUT, TUYHOCTHO-OPUEHTUPOBAHA Ha Kaxk0ro pedeHnka. Ocoboe
3HAYEHNE MTPOCKTHO-UCCIIE0BATEIBCKON IEATETLHOCTH 3aKII0YaeTCs B TOM, UTO B €€
poIecce OHU MPUOOPETAIOT COIMATBHYIO TPAKTUKY 3a MPESITaMHy IIKOJIbI,
aIanTHPYIOTCS K COBPEMEHHBIM yCIIOBHUSM JKU3HH.

[{esbr0 MPOEKTHOM AEATENBbHOCTH SIBISIOTCS:

DopMUPOBAHUE AKTUBHOM CaMOCTOSITEIbHOW U MHULIMATUBHOM MO3ULIAN
YYAIIUXCS B YYCHUHU.

dopMHUpPOBAHUE YHUBEPCATIbHBIX YUYEOHBIX IEHUCTBUM.

Pa3BuTre no3HaBaTeNIbHOTO HHTEPECA YUALIUXCSA

Peanuzanus npuHimna cBsi3u 00y4eHHUs! C KU3HbIO



TeMbl IPOEKTOB.
10 kiacc

AHTHOMOTHKHU — MOIITHOE OPYKHE.

benku — ocHoBa xxu3nu. M3ydenue 6enkoB, HepMEHTOB: B3Il XMMUKa, OMOJIOTa,
buzuka.

buonorudeckue yachl, WM Kak IPOKUThH JIOJTO.

B Mupe uHaukatopos.

BuTamMuHbI U UX pOJIb B KU3HEAEATEILHOCTH YEJIOBEKA.

J.11. MenneneeB B [letepOypre.

JlaBiieHUE B OKPYKAIOIIEM HAC MUPE.

JlebuIuT 3J1eMEHTOB ¥ BHEIIHOCTbD.

JlvneTrdeckuil 3aMEeHHUTENb caxapa acnapTaM — TOKCUYHOE BEIIECTBO.

XKeneso B Hamiet xxu3Hu. JKeye30 U ero 6uosiorudeckasi pojib B OpraHu3Me
YeJIoBeKa.

HccnenoBanne XMMUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
KauecTtBeHHOE omnpe/iesieHre BEIIeCTB B COCTABE Pa3HbIX BU0B MOPOKEHHOTO.
JleTaroniyue MeTasIbl.

JlomonocoBckue mecta I[letepOypra.

Mun3znpas npeaynpexaaet: «KypeHue onacHo Jjisi Ballero 3[0POBbs .
MopoxkeHoe: €CTh WU HE €CTh?

HaHoTexHosorum B XuMuH.

OO6HapyxeHue HUTPATOB B PACTECHUSX.

OO6HapyxeHue TSHKENbIX METAJUIOB B pAaCTEHUAX. BiausiHue TSxKENBIX METAJJIOB Ha
POCT U pa3BUTHE IPOPOCTKOB.

Onpenenenue HU3NKO-XUMHUECKHUX MTOKa3aTesIeld MOJIOKa.

[InacTUKOBBIE OKHO. 32 U IPOTUB.

[Tpumenenue [Tannanus B MeaquuHe.

XUMHS JUIA TIOMOXO3SI€EK.

XUMHS U TUTUECHA.

Yewm 3ameHUM HEPTH?

11 kiaace

AnCOpOITMOHHAS OYUCTKA CTOYHBIX BOJI.

AHaJIN3 KauyeCcTBa HEKOTOPBIX MPOTYKTAX.

AHaJIN3 KaYECTBEHHOT'0 COCTaBa KEBATEIbHBIX PE3UHOK.

AHanu3 nUIIeBbIX 100aBOK B MPOAYKTaX MUTAHUS, UX BIUSHHUE HA 3J0POBbE
YeJI0BEeKa

AHTpOIIOr€HHbIE UCTOYHUKY 3arpsi3HEHNS BO3/1yXa HA TEPPUTOPUM IIKOJIBI.
buopasznaraempie moMMepbl — yIMaKoBKa OyayIero

Butamun A u ero 6uosiorudeckasi pojaibAMUHOKUCIOTHI U UX OMOJOTUYECKAs POJIb
Butamun /[ u ero Ouonoruueckas poJib

Butamun C u ero Ouonoruyeckasi poiib

Biusinue OBITOBOM XMMUM Ha SKOJIOTHIO M 3JI0POBhE YEIOBEKA.

BrnusHue MarHMTHBIX MOJIEN HA BCXOKECTh U POCT PACTEHHUIA.

BimsiHue colHEYHOM aKTUBHOCTHM HA MOBEJCHUE YEIOBEKA.



Bnusinue yas u kode Ha akTUBAIUIO TPOMOOIIUTOB.

BnusiHue sHEepreTHUeCKUX HAIMUTKOB Ha JIeUCTBUE (DEPMEHTOB.
Bpennoe Bo3neiicTBre Ta0ayHOM NMPOAYKIMH HA KUBbIE OPTaHU3MBI.
N3yuenune npuHuna aAeucTBus Motopa «CTeapruHOBass MalIMHAY.
JInunocts [l. 1. Menpeneena.

Menuko-01oI0rn4ecKre 3Ha4eHNUs COeUHEHUI 7 A TpyIIbI
Monu6aeH u ero Onojorudeckas posb.

[ToBbImIeHNE ypOKaMHOCTH OOOOBBIX IMYyTEM HCIIOJIB30BAHUSI PETYIISITOPA pOCTa
pacCTECHU.

[Tonyuenne OMOCTaOUIBHBIX KOMITO3UIIUN Ha OCHOBE
CBEPXBBICOKOMOJIEKYJISIPHOTO MOJUATUIIEHA, HATTOJIHEHHOTO
TUTUAPOKBEPIIETUHOM.

[TonyueHnue muacTMacc Ha OCHOBE OEIIKOBOTO ChIPHS.

«OKU3Hb MIIACTUKOBOU OYTBUIKI.

[TyTtu ucnionb30BaHUsl aAMUHOKHUCIIOT B OPTaHU3ME

Pagyra xummnueckux peakiuu.

Pemennie npo6emMbl OBITOBBIX OTX0/10B B T. Tyna.

Ponb croHbl B hopMHUpOBaHUM U TIOIJICPIKAHUH KAPUECPE3UCTECHTHOCTH 3yOHOM
AMAJIH.

CaolicTBa coequHEHUN GTOpa

CUHTETUYECKHUE U TPUPOIHBIE CTEPOUIbI

CHer — Kak UHIUKATOP 3arpA3HEHUU OKPYKaIOIIEH Cpeibl aBTOMOOUIILHBIM
TPaHCIIOPTOM.

CoenrHEeHNs TAIOTEHOB KaK JIEKAPCTBEHHBIE CPEACTBA
Tokcuueckoe IeMCTBUE TAKEIBIX METAILIIOB.

@epMEHTHI U UX POJIb B OpTaHU3ME

@pyKTOBbIE aMUHOKHUCIIOTHI U UX UCIIOJIb30BAHUE B KOCMETOJIOTUU.
XHUMHUYECKHE OCHOBBI MEXaHU3MOB BOCHAIMTENBHBIX MTPOIIECCOB
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIECH CPeIbl

XUMHS 3JIEMEHTOB 7A TPYMIIbI

XO0NOAWJIBHUK — TOPIIOK B TOPIIIKE.

HapcTtBennas cembs. 3omoto, Cepebpo, Menb.

[IloxonaaHbIN recTepe3uc.

[ITymoBast aTaka Ha 3I0pPOBhLE.

DKkosnoruyeckas 0€30MacHOCTh M SHEProCcOSPETAIONINE JTAMIIBI.
DIEMEHTHBIN COCTaB )KMBON MaTEepUHU.

Oddexr Kes.

BU/bI JEATEJIBHOCTH OBYYAIOIIUXCH, HAITPABJIEHHBIE HA
JOCTHU/KEHUE PE3YJIBTATA

PackpeIBaTh CMBICIT H3y4aeMBIX TOHATHUM;

[IpuMeHsTh €CTECTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS (B TOM YHCIie HaOJI0ICHHE,
MOJIETUPOBAHUE, IKCIIEPUMEHT) U OCHOBHBIE ONEPAIIMU MBICIIUTEIILHON JIESITEIIbHOCTH
(cpaBHeHue, KiaccuuKanys) 75l U3yYEHHs BEIECTB U XUMUYECKUX PEaKIIHil;

PackpbiBaTh CMBIC U3y4aeMbIX OHITUN U 3aKOHOB U MPUMEHSITh 3TU NOHSATHUS
[IpY ONHCAHWUU CBOMCTB BEILIECTB U UX MPEBPALLICHUN;



CrnenoBath npaBujaM MOJIb30BaHUS XMMUYECKOW MOCYI0HM U J1abOpaTOpPHBIM
000pyAOBaHUEM, a TAKXKE MpaBUiIaM 00OpalIeHUsl ¢ XUMHUYECKHUMHU BEIIECTBAMH B
COOTBETCTBHH C MHCTPYKLHUSMH I10 BBIMOJHEHUIO MPAKTHUECKUX padoT;

ITnaHupoBaTh U IPOBOAUTH XUMUYECKUI IKCIIEPUMEHT;

Hcnonb30BaTh NpH BBHIIOJIHEHUH Y4€OHBIX 3aJJaHUI U B IIpoLiecce
HCCIIEI0OBATEIBCKON AEATEIbHOCTA HAYYHO-TIONYJIIPHYIO JINTEPATYPY XUMUYECKOTO
coep KaHusl, CIIpaBOYHbIE MaTepUallbl, pecypcel IHTepHeTa;

BricTpauBath pa3zBEpHYTHIC IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(popMaIHIo U3 yueOHHUKA U CIIPaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO HUCIIOIb30BaTh
M3y4YECHHBIN ITOHATUMHBIN anmapar Kypca XuMHH.

CHUCTEMA OIEHKHA JOCTHKEHUHN OBYUYAIOIINXCH

KonTposib 3HaHWI, YMEHHMII M HABBIKOB YYalllMXCS - BAXKHEHIIMNA 3Tal
y4eOHOT0 nporecca, BBITTOJIHSIOIIH M oOyyaronryto, MPOBEPOYHYIO,
BOCIIUTATEIbHYI0 U KOpPpEeKTUpYIOImY (yHKiuu. B cTpykType mnporpamMmsl
IIPOBEPOYHBIE CPEJICTBA HAXOATCS B JJIOTHYECKOMN CBSI3M C COJICP)KaHHEM Y4eOHOTO
Mmarepuana. Peanuzanus MexaHu3Ma OIEHKH YPOBHSI OOYYEHHOCTH IpeJroiaraeT
CHUCTEMAaTH3allul0 W O000O0IIEeHWe 3HAaHWM, 3aKpeIieHHe YMEHHH U HaBBIKOB,
IPOBEPKY YPOBHS YCBOCHWs 3HAHWUM U OBJAJICHUS YMEHUSMU M HaBBbIKaAMH,
3aIaHHBIMU KaK IUIAaHUpYEMbIe pe3ysibTaThl 00yueHus. OHM TMPECTaBISIOTCS B

BUJIe TPEOOBAHUH K TIOJITOTOBKE YUaIUXCSI.

J1J1st KOHTPOJISI YPOBHS JJOCTHXKEHUN YYAIIUXCS UCTIONIB3YIOTCS TaKUE BUIbI
U (POpMBI KOHTPOJIS Kak MPeIBAPUTEIBHBIN, TEKYIIUNA, TEMATUUYECKHUI, UTOTOBBIM
KOHTPOJb; (OpPMBI KOHTPOJS: KOHTpOJIbHas pabora, aud@epeHInpoBaHHBIHN
WHAUBUAYaTbHBIN MUCHbMEHHBIA OMPOC, CAMOCTOSITENIbHAS MpOBEpoyHas padoTa,

TCCTUPOBAHUC, TUKTAHT, INCbMCHHBIC TOMAIITHUC 3a/TaHU.

JIIst TeKyIiero TeMaTHYeCKOTrO KOHTPOJISI M OILEHKH 3HaHUM B CHCTEME
YPOKOB TMPEIyCMOTPEHBI KOHTpPOJIbHBIE paboThl. Kypc 3aBepimiaior ypokw,
MO3BOJIAIONINE OO0OOUIUTh M CUCTEMATU3MPOBATh 3HAHUSA, a TaKXKE MPUMEHUTH

YMEHHUsI, IPUOOPETEHHBIE TIPU U3YyYECHUU XHUMUHU.

CucreMa OlleHKH TOCTHKEHUH 00y4aromuxcst

1. OneHka ycTHOrO OTBeTA.

OTmerka «S»:
- OTBET IIOJIHBIM U NMPAaBUJIBHBIM HA OCHOBAHUHU U3YYEHHBIX TEOPUH;
- MaTepuall U3J0KEH B ONPEICIICHHON JOTMYECKOU MOCIIEI0BATEIIBHOCTH,
JTUTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSITEIbHBIN.

OTBeT «4»;
- OTBET IOJIHBIN Y NMPaBUJIbHBIM HA CHOBAHWH U3YUYEHHBIX TEOPUU;
- MaTepuall U3J0KEH B ONPEICIICHHON JOTMYECKOU MOCIEN0BATEIBHOCTH, MPH
ATOM JOIMYUIEHBI ABE-TPU HECYIIECTBEHHbIE OLUIMOKH, UCTIPABICHHBIE 11O
TpeOOBAHUIO YUUTEIIS.

OTmerka «3»:



- OTBET MOJHBIN, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAsl OIIMOKA UK OTBET
HEIOJHbIN, HECBS3HBIM.

OTMmeTka «2»:
- MpPU OTBETE 0OHAPY>KEHO HEMIOHUMAaHUE YYaIllUMCsi OCHOBHOT'O COJIEPKAHUS
y4eOHOro MaTepuaia WiH JAOMYIIEHbI CYyIlIEeCTBEHHbIE OMUOKH, KOTOPHIC
YYAIHUICS HE MOXKET UCTIPABUThH IPU HABOSIIUX BOIIPOCAX YUUTENS, OTCYTCTBUE
OTBETA.

OrMmeTka «1»
- OTCYTCTBUE OTBETA
2. OneHKa 3KcnepuMEeHTATbHBIX YMEHUH.

- O11eHKa CTaBUTCS HA OCHOBAHUM HAOJIIOACHUS 32 yUalIUMUCS U
MUCbMEHHOTO OTYETa 3a padoTy.
OtMmeTka «5»:
- paboTa BBINOJHEHA MOJHOCTHIO U TPABUJIBHO, CJEJaHbl IPABUIbHBIC
HAOJIFOJICHUS U BBIBOJBI;
- DKCHEPUMEHT OCYIIECTBJICH IO TUIaHy ¢ YYETOM TEXHUKH 0€30MacCHOCTH U
paBujI paboThI C BEIIECTBAaMU U 000PYI0BaHUEM;
- TMPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBbIE YMEHUS, MOJACPKUBAIOTCS YUCTOTA
pabouero Mecrta u MopsiJoK (Ha CTOJIe, SKOHOMHO MCTIONB3YIOTCS PEaKTUBHI).

OtMmeTka «4»:
- paboTa BBINIOJHEHA MPABUIILHO, CHCIaHbl IPAaBUIbHBIC HAOII0ICHUS U BBIBOIHI,
HO TIPU 3TOM 3KCIIEPUMEHT MPOBEAECH HE MOJHOCTHIO WM JOMYIICHBI
HECYIIIECTBEHHBIE OITMOKU B pabOTE C BEIIECTBAMU U 00OPYI0BAHUEM.

OrMmeTka «3»:
- paboTa BBINOJIHEHA MPABUJILHO HE MEHEE YeM HAIOJIOBUHY WJIX JOMYIIEeHA
CyIlIeCTBEHHAs OIMOKa B X0/I¢ SKCIIEPUMEHTA B OOBICHEHUH, B 0(DOPMIICHUU
paboThl, B COOJIOJICHUM MPABWI TEXHUKU 0€30MMacHOCTH Ha paboTe ¢ BellecTBaMU
1 000py/IOBaHUEM, KOTOpPask UCIPABIAECTCS 1O TPEOOBAHUIO YUUTEIS.

OTMmeTKka «2»:
- JIONyIIEHBI B¢ (M 0oJiee) CYIIECTBEHHBIC OIIMOKH B XOJIe: IKCIIEPUMEHTA, B
00bsicCHEeHUH, B opopMiieHUH pabOThI, B COOJIOICHUH MPABUIT TEXHUKH
0€301acHOCTH MPHU paboTe ¢ BEIIECTBAMH M 000PY/IOBAHHEM, KOTOPBIC YUalTUHCS
HE MOYKET UCIIPABHUTh JaKe MO TPEOOBAHUIO YUNUTEIIS,

OtMeTKa «1»
- paboTa HE BBHINOJIHCHA, Y YYaIlerocss OTCYTCTBYET AKCIICPUMEHTAIbHBIE YMEHUS.
3. OueHka yMeHMi pemiaTh pacyeTHble 3aJa4M.

OtmeTka «5»:
- B JIOTMYECKOM PaCCYXXJICHHH M PCIICHUH HET OMMMUOO0K, 3ajaya pereHa
palMoOHaIBHBIM CIIOCOOOM;

OtmeTka «4»:
- B JIOTHYECKOM PaCCYKJICHUH U PEIICHUS HET CYIIECTBEHHBIX OITMOOK, HO
3a/1a4a pelieHa HepalMOHAIBHBIM CIIOCOO0OM, WJIU JIOIMYIIEHO HEe Oojiee IBYX
HECYIIECTBEHHBIX OITHOOK.

OtmeTka «3»:
- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYyIIEHA
CyIIIECTBEHHAsl OIMMOKAa B MAaTEMAaTUUECKHUX pacyeTax.

OtMmeTka «2»:



- UIMEETCS CYIIECTBEHHbIC OITMOKU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUMU.
OTMeTKa «1»
- OTCYTCTBHE OTBETA HA 3aJIaHUE.
4. OneHka NMCbMEHHBIX KOHTPOJIBbHBIX PadoT.
OTMeTKa «5»:
- OTBET MOJHBIN U MPaBUJIbHBINA, BO3MOXXHA HECYIIECTBEHHAS OIIMOKA.
OTMeTKa «4»:
- OTBET HETOJIHBIN WJIU JOMYIIEHO HEe 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.
OtrmeTtka «3»:
- paboTa BBINOJHEHA HE MEHEE YeM HAMoJIOBUHY, JOMYIIEHA OJJHA CYIIIECTBEHHAS
omuOKa U MPU ITOM JIBE-TPU HECYIIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBIMOJHEHA MEHBIIIE YEM HAIOJOBUHY WJIH COJEPKHUT HECKOJIBKO
CYILIECTBEHHBIX OLINOOK.
OTMeTKa «1»
- paboTa He BBITIOJIHEHA.
[Tpu orieHKE BBIMIOJHEHUS] TMCBMEHHON KOHTPOJIBHOW pabOThl HEOOXO MO
YUHUTBIBATh TPEOOBaHUS €TMHOTO opdorpaduuecKkoro pexxuma.
5. O1eHKa TeCTOBbIX padorT.

88-100% - mpaBUIBHBIX OTBETOB OIICHKa  «5»

62-87% - mnpaBUIBHBIX OTBETOB OllCHKa «4»
37-61% - mnpaBWIBHBIX OTBETOB OLICHKAa «3»

0- 36% - mnpaBUIBLHBIX OTBETOB OLICHKA «2»

6. Ouenka pedepara. Pedepar olieHUBaeTCs 1O CIEAYIOMIUM KPUTEPHUSIM:
coOmroieHue TpeOoBaHui K ero 0(hOopMIIEHHIO; HEOOXOIUMOCTh U JOCTaTOYHOCTh
JUTSL paCKPBITHS TEMBbI IPUBEICHHON B TEKCTE pedepara nHpopMaIuu; yMeHue
oOy4aromierocsi CRB000IHO U3J1araTb OCHOBHBIE HJIeH, OTPaKEHHBIE B pedepare;
CIIOCOOHOCTh 00YYaIOIIErocs MOHATH CYTh 33/1aBa€MbIX BOTIPOCOB U
c(hOopMyIHpPOBaTh TOYHBIE OTBETHI HA HUX.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Nenm\n | HaumeHoBaHue TeMbI Koa- DJIeKTPOHHbIE
BO (uudpossbie)
4acoB o0pa3oBaTe/bHbIC
pecypcnbl

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XHMHHU

11

[Ipenmer oprannueckoit xumuu. Teopust
CTPOEHUS OPraHUYECKUX coeMHeHUN A. M.
byrneposa

Xumust 10 knacc: PI'AOY
HITO «Axanemust
MuHnpocBeneHus
Poccrumy
D0P «I cnam EI'D.
Cpennee obiee
oOpa3zoBanue. YueOHBII
MO/ b TIO PEIIEHUTO
TPYIHBIX 3aJaHUI 1O
yueOHOMY MpPEIMETY
«XUMUDY
10-11 xmacce» AO
U3 nareabcTBO
«IIpocBenienne»
D0P «Jlomaiaue 3a7aHusl.
Cpennee obmiee
obOpazoBanue. Xumus». 10-
11 knaccer. AO
HUznatenncTBO
«IIpocsenienne»
Tpenaxep «Ob6mako
3HaHui» Xumud. 10 kiacc.
000 « Duzukon JIad»

Uroro no pazneny

Pasznes 2. YriieBoaopo/anbl

2.1

Hpe,[[eJ'IBHBIe YIJIEBOOOPOAbl — AJIKAHBI

2.2

HereI[eJ'IBHBIe YrJI€BOJOPOAbI: AJIKCHEI,
AJIKaAUCHBI, aJIKNHBI

2.3

ApOMaTI/I‘IeCKI/Ie YIJIEBOJOPO AbI

24

[TpupoiHBIE HCTOYHHUKH YTIIEBOJAOPOIOB U UX
nepepaboTka

Xumus 10 knacc: PI'AOY
JIIO «Axagemus
MuHIIpOCBEICHUS
Poccuny

O0P «41 cnam EI'D.
Cpennee obiiee
obpazoBanue. YueOHbII
MOJYJIb [0 PEHICHHUIO
TPYAHBIX 33aHUN TIO
yuyeOHOMY IpeaAMETY
«XUMUS

10-11 xmaccer»y AO
HN3nareabcTBO
«[IpocBemienue»

O0P «JlomamHue 3a7aHus.
Cpennee ob1ee
obpazoBanue. Xumusy». 10-
11 xmaccer. AO




H3naTenscTBO
«IIpocsewenue»
Tpenaxep «Obnako
3HaHui» Xumus. 10 kiacc.
000 « ®uzukon Jladb»

Hroro no pazneny

13

Paznen 3. Kuciopojacoaep:xaiiue opranudeckue coeTHHEeHHsI

3.1 Cruptel. DeHon

3

3.2 Anbrerunbl. KapOOHOBBIE KUCIIOTHI.
] Crnoxnble 3hupbl

7

3.3 VriaeBoasl

Xumust 10 knacc: PI'AOY
HITO «Axanemust
MuHnpocsenieHus
Poccuny
D0P «I cnam EI'D.
Cpennee obiee
oOpa3zoBanue. YueOHBII
MO/TYyJb TIO PEIIEHUO
TPYIHBIX 3aJaHUI 1O
yueOHOMY NpPEIMETY
«XUMUDY
10-11 xmaccery AO
HU3nareancTBO
«IIpocBenienne»
D0P «Jlomamraue 3aaaHusl.
Cpennee obmiee
obOpazoBanue. Xumus». 10-
11 xmaccel. AO
HUznatenncTBO
«IIpocsenienue
Tpenaxep «Ob6mako
3HaHmi Xumud. 10 kiacc.
000 « ®uzukon JIad»

Hroro no pazneny

13

Pa3nen 4. A3oTcoaeprkaiiue OpraHudeckue coeTHHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTHIL. belku

Xumus 10 knacc: PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny

O0P «41 cnam EI'D.
Cpennee obiiee
oOpazoBaHue. Y4eOHBII
MOJYJIb [0 PEUICHHUIO
TPYAHBIX 33aHUHN T10
yueOHOMY MpEeMETY
«XUMUS

10-11 xnaccer»y AO
HN3narenabpcTBO
«[IpocBemienue»

O0P «J/lomarraue 3agaHusl.
Cpennee ob1ee
obpazoBanue. Xumus». 10-
11 knaccer. AO
HN3nareabpcTBO
«[IpocBenienne»




Tpenaxep «O0nako
sHanui» Xumus. 10 xiacc.
000 « ®usukon J1adb»

Hroro no pazneny

Paspnen 5. BoicokOMOJIeKY/ISIpHbIE COeIMHEHUS

5.1 Ilnactmaccel. Kayuyku. Bonokna

Xumus 10 kmacc: DI'AOY
HITO «Axanemust
MuHnpocsenieHus
Poccuny
O0P «I cnam EI'D.
Cpennee obiee
oOpazoBanue. YueOHBII
MOYyJb TIO PEIIECHHUIO
TPYIHBIX 3aJaHUI 1O
yueOHOMY NPEIMETY
«XUMUSDY
10-11 xmaccery AO
HN3narenncTBO
«IIpocBemnienne»
D0P «Jlomaiaue 3a7aHusl.
Cpennee obmiee
obOpazoBanue. Xumus». 10-
11 xmaccel. AO
HUznareancTBO
«IIpocBenienne»
Tpenaxep «Ob6mako
3HaHmi Xumud. 10 kiacc.
000 « ®uzukon JIad»

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KIJACC

Ne m\mt HaunMeHOBaHME TeMbI

Koa-Bo JJIeKTPOHHbIE
4acoB (ungposbie)

oOpa3oBaTeJibHbIE
pecypcsl

Pa3znea 1. Teopernueckne 0CHOBBI XUMUH

Xuwmus 11 kiacc:
®dI'AOY AI1O

1.1 Crpoenue atomoB. [lepuoanueckuii 3aKoH U
[lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J. 1. MeHnaeneeBa

3 «AxaneMus
MuHnpocBemeHus
Poccuny

1.2 Crpoenue BemectBa. MHOroo6pasue BeliecTB

4 O0P «4 cnam EI'D.

1.3 XUMHYECKUE pPEAKLIUN

6 Cpennee ob1ee

Hroro no pasgeny

13 obOpazoBaHue.

Pa3nen 2. Heopranuveckasi Xumust

Y4eOHblil MOAYIB TIO
PELICHUIO TPYAHBIX

2.1 | Merammst

6 3aJaHuH 110




2.2 Hewmerans 9

2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB 2
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb

3.1 | Xumus u xu3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

yueOHOMY NPEIMETY
«XUMHA

10-11 xmaccery AO
H3naTenscTBO
«IIpocsewenue»
D0P «Jlomaminue
3ananus. Cpennee
ob1iee 0Opa3oBaHueE.
Xumust». 10-11
knaccel. AO
H3naTenscTBO
«IIpocBemenuey
Tpenaxep «Obnako
3HaHUM» XuMnus. 11
KJacc.

000 « Ouszukou
JIao»
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