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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpelHEro oOiero oOpa3oBaHUs
pa3zpaborana Ha ocHOBe DenepanbHOro 3aKoHa oT 29.12.2012 No 273-03
«O6 oOpazoBanun B Poccuiickoit denepanuuny», TpeOOBaHMM K
pesynpTaTaM OCBOCHHs (heepanbHOi 00pa3oBaTeNbHOM MPOrPaMMBI
cpennero o6bmiero oOpaszoBanus (POII COO), npencraBleHHBIX B
®enepanbHOM rocyaapcTBeHHOM oOpazoBarenbHOM crangapre COO, c
yuérom KoHuenuuu mnpenomaBaHusi yd4eOHOTO MpeaMeTa «XHUMHs» B
00pa3oBaTEIbHBIX OpraHu3anUsIX Poccuiickon Oenepanuu,
peanu3yrolMX OCHOBHBIE OOpa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX
nonoxenut  «Ctparernu  pa3BUTUsA BocnHTaHus B Poccuiickoii
®denepanuu Ha nepuoa g0 2025 roga» (Pacnopspkenue IlpaBurtenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKe NporpaMmbl O XHUMHH, K
ONpeneNeHnto oOlEel CcTparerud OOy4YeHHMs, BOCIUTAHUS U Pa3BUTHS
oOy4Jaronuxcsi cpeacTBaMu y4deOHoro mpeamera «Xumus» mna 10-11
KJIaCCOB Ha 0a30BOM YpPOBHE COCTAaBWJIA KOHUENTYaJIbHbIE MOJOKECHHS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IEJNEH, colepKaHus,
pe3ynbTaTtoB OOy4YeHHss U TpeOOBaHMH K YpPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111600pa30BaTEIbHON OpraHU3allvy, SIBISETCS HEOTHEMJIEMOM YacThbiO
ux 00pa3zoBaHHOCTH. OHO CITYKUT 3aBEPILAIOIINM 3TAIOM peAIU3aluy Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IEHHOCTEM,
NPUCYIIMX IEJIOCTHOM CHUCTEME XHMMHYECKOro oO0Opa3oBaHUA. OTH
LEHHOCTH KacaloTCsd IIO3HAHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHMS
MUPOBO33pPEHUSI U OOIIEH KyJIbTYpbl YEJIOBEKA, & TAKXKE 3KOJIOTHUYECKH
000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M IPHPOAHOU Cpene.
Peanusyercs xumuyeckoe oOpa3zoBaHuMe OOydYaroUMXcsi Ha YpOBHE
cpeaHero o6Omiero 00pa3oBaHMs CPEACTBAMU Y4YEOHOTO TMpeaMera
«Xumus», coAepKaHue U TOCTPOCHHE KOTOPOro ONpenesieHbl B
porpamMme Mo XMMHUHU ¢ Y4ETOM creuu(UK HAYKH XUMUU, €€ 3HAUCHU S
B MO3HAHUU NPHUPOJBI U B MATEPUATIBLHOM KU3HM OOILECTBA, a TAKKE C
y4€TOM OOMIMX LIeNIed W MPUHLUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero obmiero ooOpazoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAET 0COOYIO
poJib B COBPEMEHHOM IMBWIM3AlMM, B CO3JlaHUM HOBOM 0a3bl
MaTepUalibHOW KyJnbTypbl. OHa BHOCUT CBOM BKJIaJ B (OpPMUPOBAHUE
palMOHAJIBHOIO HAYYHOTO MBIIUIEHHUS, B CO3JaHHE IEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXAIoIeM MHUPE KaK O €IMHCTBE NPUPOABI U
YeloBeKa, KOTopoe (opMupyercs B XUMHM HAa OCHOBE MOHMMaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3H
MEXAYy CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTAMHU
MIPUMEHEHMUSI.

TecHo B3aUMOACUCTBYS C JAPYIrMMHU €CTECTBEHHBIMH HAayKaMH,
XUMUS CTaja HEOThEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM
YCIIOBUEM YCIICIIHOTO TPpyJa M KU3HU KaXJOro 4JieHa OOIIecTBa.
CoBpeMeHHass XMMHUS KakK HayKa CO3UJaTelibHasl, KaKk HayKa BBICOKHX
TEXHOJIOTUWA  HalpaBj€HAa Ha  pelIeHHe II00aNbHBIX  IpoOseM



YCTOMYMBOTO PAa3BUTHSl YEJIIOBEUECTBA — CBHIPHEBOM, JHEPrEeTUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 37J0POBBSI.

B coorBercTBUM ¢ OOMMMM WEISIMH W TPUHLIUIAMH CPEIHETO
obmiero obpazoBaHus cojepkanue npeaMera «Xumus» (10—11 kmaccsl,
0a30BbIl ypOBEHb HW3YYEHHUS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha
OOILIEKYIbTYPHYIO TMOATOTOBKY OOYYalOIIUXCSl, HEOOXOAUMYIO UM IS
BbIPAOOTKA MHUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOUYEHHUS B
KU3Hb COIIMYMA, POJOJIKEHUSI 00pa30BaHUs B PA3JIMYHBIX 001aCTsIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocrapnsomumMu npeamera «XUMHUs SBISIIOTCS 0a30BbIe KypChl —
«Oprannyeckas xumusi» U «OOmAass W HEOpPraHUYecKas XUMUs»,
OCHOBHBIM KOMIIOHEHTOM COJICPXAHUSI KOTOPBIX SBISIFOTCS OCHOBBI
0a30BOl HayKW: CHCTEMa 3HAHUW [0 HEOPraHUYeCKOW XuUMHUH (C
BKJIIOUCHHEM 3HAHUM M3 0O0Ield XUMHH) W OPraHMYeCKOW XHMHH.
@opMHUpPOBAaHUE MAHHOM CHUCTEMbl 3HAHWW TPU H3YYECHUU IMpEeaMeETa
o0OecrieunBaeT BO3MOXXHOCTb PACCMOTPEHHS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conaepxaHusi KypcoB — «OpraHuyeckass XUMHUS» H
«OOmmass 1 HeopraHudeckas XuMus» chopMHpOBaHA B Iporpamme IO
XMMUU Ha OCHOBE CHUCTEMHOTO TOAXOJAa K M3YYCHHIO Y4eOHOro
MaTepuasia u OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAHUW Ha ONPEACNIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B Kypce
OpPraHMYeCKON XWMMHM BEIIECTBA pPAacCMaTPUBAIOTCA Ha  YpOBHE
KJIACCUYECKON TEOPUHU CTPOCHHSI OPTAaHUYECKUX COCIMHEHUN, a TAK)KE Ha
YPOBHE CTEPEOXUMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUI O CTPOCHUU
BemiecTB. (CBeneHuss 00 M3ydyaeMbIX B Kypce BEIIECTBaX JaloTCs B
Pa3BUTHH — OT YIJIEBOJOPOJOB JIO CJIOXHBIX OMOJIOTMYECKH aKTHUBHBIX
coeAuHeHUd. B Kypce opraHnyeckoil XUMHUHM TOJY4arT pPa3BUTHE
chopMHUpOBaHHBIE Ha YypPOBHE OCHOBHOrO OOIIEro oOpa30BaHHS
NEpBOHAYAJIbHbIE MPEACTABIICHUS 0 XUMHUYECKOMN CBSI3U,
KJIacCU(DUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINU.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe «XUMus» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs M3YYCHHBI HA  YpPOBHE OCHOBHOTO  OOIIETro
00pa3oBaHUs TEOPETHUECKUI MaTepuan U (PaKTOJIOTHYECKUE CBEJCHUS O
BCILIECTBAX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
U HEOpPraHWuYecKass  XUMHUS»  OOydyalomuMcs  MPEeAOCTaBIACTCS
BO3MOXKHOCTh ~ OCO3HaTh 3HAUYEHHE TMEPUOJUYECKOTO  3aKOHA C
OOIIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIHNM, TIy0Xe TMOHSThH
UCTOPUYECKOE U3MEHEHNE (PYHKIIUN ITOTO 3aKOHA — OT 0000IIaroIIeH 110
OOBSACHSIONICH 1 MPOTHO3UPYIOIIEH.

Enunasg cucrema 3HaHMH O Ba)KHEHMIIMX BeEIIECTBaX, MX COCTaBe,
CTPOCHUH, CBOMCTBAX M MPUMEHEHUH, a TAKKE€ O XUMHUECKUX PEAKIHUIX,
UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKaHUs IOMOJHSAETCA B Kypcax 10
u 11 KJIaCCOB JIIeMEHTaMH COJIepKaHus, UMEIOIINMU
KYJbTYPOJIOTUYECKH W NOPUKIATHONM  XapakTep. OTH  3HAHUA
CIIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XHUMHUU C JIPYTUMU HayKamH,
pPacKpbIBaIOT €€ poJib B MO3HABATEIbHOW U MPAKTUYECKOU JEATEIIbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K  IIPoIeccy
TBOpPUYECTBA B 00JIACTU TEOPUU U TPAKTUUYECKUX TMPHUIOKEHUN XHUMHH,
MTOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO W JTUYHOCTHO



3HAUYUMBIX MPOOJEMaX, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIUBATh
uHGOPMAIIMI0O M TPUMEHATH €€ I TOMOJIHEHUS] 3HAHWM, pelleHUs
MHTEJUIEKTYaJIbHBIX U KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
IEJIOM COJIepKaHHe YydyeOHOro mnpeameTa «XUMUS» JaHHOTO YpPOBHS
U3YYCHUS] OpPUEHTUPOBAaHO Ha (OopMHUpOBaHHE Yy OOyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl HOHUMaHUs (UIT0COPCKUX UAEH, TaKUX
KaK: MaTepUaJibHOE €IMHCTBO HEOPTaHMYECKOTO MU OPTraHUYECKOro MUpa,
0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB KX COCTaBOM U CTPOCHHEM,
M03HABAEMOCTb MPUPOJHBIX SIBICHUN MyTEM SKCHEPUMEHTA U PEIICHHUS
OPOTUBOPEYMM  MEXKIYy HOBBIMH  (akTaMM U  TEOPETUYECKUMHU
IPEANnOChUIKAMHU, OCO3HAHHUE POJIM XMMHHM B PELICHUU HKOJIOTMYECKUX
npobieM, a Takke NpoOsieM cOepekeHHs] SHEPreTHUECKUX PECYpCOB,
CBIpbS, CO3/JaHUSI HOBBIX TEXHOJOTUNA U MaTEPUAIIOB.

B mnane pemienust 3aja4 BOCIUTAHUS, PA3BUTHS M COLIMATU3ALNU
oOydJaronuxcsi TNPUHATBIE MPOTPpaMMON MO XUMHHM TOJIXOIBI K
OTIPEJICTICHUIO COJIEP’KaHUsI U TIOCTPOCHUS MPEAMETa MPeayCMaTPUBAIOT
dbopMHpOBaHNE YHUBEPCAIBHBIX YU€OHBIX NEHCTBUI, UMEIOMNX 0a30BO€
3HAUYEHHUE ISl PA3IUYHBIX BUJOB JCATEIBHOCTU: PEUICHUS MPOOJeEM,
MOWCKa, aHaimu3a u o0paboTku WHPOPMAIMK, HEOOXOAUMBIX IS
OpUOOPETeHUs]  OMbITa  NPAKTUYECKOM M HCCIEI0BATEIIbCKOM
JeSTEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpaktuke mnpenojgaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi, TaK U Ha YPOBHE CpeaHEro oOlIero oopa3oBaHus,
IpU OMpPEACIICHUU COACPKATEIHHOM XapaKTEPUCTHKU IEleH H3ydeHUs
peaIMeTa HalpaBJICHUEM IEePBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO
npu3Haércs (OpMUPOBAHUE OCHOB XMMHUYECKOM HAyKW Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON ACSATEIBHOCTU YelIOBEKa
U KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C METOAMYECKOM
TOYKH 3PEHUS TAKOW MOJXOJ] K OMPEICTCHUIO TIeJIe U3YYCHHS TTpeaMeTa
SIBJISICTCSI BIIOJIHE OTPABJIaHHbBIM.

CoriacHO MaHHOW TOYKE 3pEHUs TJABHBIMU IIEJISIMU H3yUCHHUS
npenMera « XuMus» Ha 6azoBom yposHe (10 —11 ki1.) siBIIsIrOTCS:

e (opMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHMM Kak Ba)KHEHIIEH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPO¥ JIeKAT KITFOUEBBIC MOHATHSI, PYH/IAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U MOHWMAaHUE
CYIIHOCTH  JOCTYNHBIX  OOOOIIEHHMH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOPHEH WX pa3BUTUA U
CTaHOBJICHHUS,;

e (opMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAaX
MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIUil, HEOOXOIUMBIX JIJIs
NpPUOOPETEHUS] YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX  SBJICHHM, UWMEIINUX MECTO B TpUpoae, B
MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHMHA W CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C
HaOMIOZCHUEM U OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOTO OOpAIIeHUS C BEIIECTBAMH.

Hapsimy ¢ atum, copepskarenbHas XapaKTepUCTHKA IIeJield U 3ajad
W3y4eHUsT TpeaMera B TMporpaMMe 10 XUMUM yTOYHEHA W
CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPHUTETAMH B CHCTEME
cpenHero obmero ooOpa3zoBaHus. CeromHs B MNpeENoJaBaHUM XUMHU B



OoJIbIIICH CTEMEeHU OTHAETCS MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE
CoJIep)KaHHsl O0yYEHHS, OPUEHTUPOBAHHONW Ha MOJIOTOBKY BBIMYCKHUKA
00111€00pa30BaTeIbHON OpraHU3aIlNK, BJIAJICIOIIET0 He HA0OpPOM 3HAHUM,
a (YHKIIMOHAJBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSIMHU
AKTUBHOT'O TIOJIYYCHHS 3HAHUHN U MPUMEHEHUS UX B pEATbHOM KU3HM IS
pelieHus MpaKkTUYeCKuX 3ajad.

B cBs31 ¢ 3TUM NpU U3yUEeHUH TIpeaMeTa « XUMHUS TOMUHHUPYIOIIEE
3HaYCHHUE MPUOOPETAIOT TaKKE IS U 3aJ]a4uH, KaK:

ajanTarus oOy4Jaronmxcs K YCIIOBUSIM JTUHAMUYHO
pa3BUBaIOIIErocss Mupa, (HOPMUPOBAHHME HWHTEIUIEKTYaJbHO pPa3BUTON
JUYHOCTH, TOTOBOM K  €caMOo0Opa3oBaHUIO,  COTPYAHHYECTBY,

CaMOCTOSATENIbHOMY TMPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;
dbopMHpoBaHrEe y 00y4arolUuXCsl KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITETECHIIMI), UMEIOIIMX YHHMBEPCAIbHOE 3HAUYEHUE [JISl Pa3TMUHbIX
BUJIOB JICATEIILHOCTH: pelIeHUsl Mpo0ieM, TOUCKa, aHallu3a U 00paboTKU
uH(pOopMaIi, HEOOXOIUMBIX NJisi MPUOOPETEHUSI OMbITa JEATEILHOCTH,
KOTOpasi 3aHUMAeT Ba)XHOE MECTO B MO3HAHMM XUMHH, a TAKKE MIJIA
OIICHKU C TO3UIIUNA IKOJOTHYECKON O€30MacHOCTH XapakTepa BIUSHUS
BEILIECTB U XMMUYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO

cpeny;,
pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX U
TBOPUYECKUX crocoOHoCTEM 00yJaroIINXCS: CIOCOOHOCTH

CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHMS 110 XMUMUU B COOTBETCTBHUU
C KU3HCHHBIMH  MOTPEOHOCTSIMHU,  HUCIIOJIb30BaTh  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJOTUM JUIsl TIOMCKAa M aHaiu3a ydeOHOW u
HAYYHO-TIOMYJISIPHON HH(OPMAIIUU XUMHUECKOTO COJIEPIKaHMUS,;

dbopMHpoBaHHWE U Pa3BUTUE Yy OOYYAIOUIUXCS ACCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIJICHUS, HaO0JII0aTEILHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE€ OCOOCHHO HEOOXOJMMBI, B YACTHOCTH, MPH
TUTAHUPOBAHUU U TIPOBEICHUHM XUMUYECKOTO IKCTIEPUMEHTA;

BOCITUTAHUE y OOyYarommxcst yOexAEHHOCTH B TYMaHHCTHUECKOU
HAMPaBJICHHOCTH XUMHUH, €€ BaXXHOM POJHM B PEHICHUH TJIOOATBHBIX
npobsieM  parMoHaIbHOTO PUPOAOTIOIH30BAHUSA, MOTIOJTHEHU S
OPHEPTreTUYECKUX PECypCOB M COXPAHEHHUS MPUPOJHOTO PABHOBECHS,
OCO3HaHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K MPUPOJIE U CBOEMY
3I0POBBIO, @ TAKXKE MPUOOPETEHHUs OIbITA UCTIOIB30BAHMS MOTYYECHHBIX
3HAHWM JJIs IPUHSATUS TPAMOTHBIX PEUICHUN B CUTYyAIUsX, CB3AHHBIX C
XUMUYECKUMU SBJICHUSMH.

B yueOHOM mane cpenHero oOmiero oOpa3oBaHUSI TPEAMET
«Xumus» 0a30BOTO YpOBHS BXOJUT B COCTaB MPEAMETHOW o001acTH
«EcTecTBeHHO-HAYyYHbBIE TTPEIMETHI.

OOmiee uYKMCIIO YacoB, OTBEACHHBIX JUISI W3YYCHHUS XUMUHU, Ha
0a30BOM ypOBHE CpEeIHET0 00Iero 00pa3oBaHus, COCTABIsACT 68 4acoB: B
10 knacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yvaca (1 yac B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHMYeCKOW XHMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE H
3HAYEHUE B MMOJYYECHUHN HOBBIX BEIIECTB U MATEPHAIIOB. T€OpUsi CTPOEHUS
opranunyeckux coeauHeHniit A. M. bytiepoBa, €€ OCHOBHbBIE TTOJI0KEHUSI.
CtpykTypHbIe (hOpMYJIbI OPraHUYECKUX BEIIECTB. | oMoIorus, n30Mepusl.
XUMHUYECKasT CBA3b B OPraHUYECKHX COCOUHEHHSIX — OAWHAPHBIE H
KpaTHBIE CBS3H.

[IpeacraBinenre o0 KiIacCU(PUKAIMK OPTraHUYECKUX  BEIIECTB.
HomeHnknatypa OpraHMdeckux COEIMHEHUN (cucTeMaTthyeckas) W
TPUBHAIbHBIE  HA3BaHUS  BAXHEWIIHMX  MPEACTABUTENECH  KIIACCOB
OpraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
IpPEeBpAIllCHUI: 03HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB U
MarepuajiaMi Ha WX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHHUYECKUX
BEIIECTB, HAOIIOJICHUE W ONUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
PEBPAILICHUIO OPTaHMYECKUX BEIIECTB IMPH HarpeBaHuu (IUIABJICHHE,
oOyTJIMBaHKWE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psAl. MeTaH u 3TaH
— TPOCTEHIINE TPEJCTABUTEIN aJKAHOB: (PU3NYECKHE U XHUMHUYECKHE
CBOMCTBa (peakiuu 3aMEIEeHUsS W TOPEHUS), HAXOXKJECHHUE B MPHUPOJIE,
MOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUU pAlN. OTWIEH H
IOPOIUJIEH — TPOCTEHIINE TMPEACTABUTENN aJKEHOB: (U3UYECKUE W
XUMHUYECKUE CBOMCTBa (peakuuu THAPUPOBAHMS, TaJOTCHUPOBAHUS,
rUApaTaluy, OKACICHUS U TOJUMEPHU3ALIUHN ), TOTYUYEHHE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 wu MermiOyraaueH-1,3: cTpoeHme,
BOKHEUIIINE XUMHUYECKHME CBOWCTBA (peakiusi TOJUMEPHU3AINN).
[TonyueHre CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUUECKHUI Psijl.
AlLleTWIIEH — MNPOCTEHIIMN MNpPE/ICTABUTENb ATIKUHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOWCTBA (peakiuu TUIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEHUE U TPUMEHEHUE.

Apensl. bensoin: coctaB, ctpoeHue, (pU3MYECKHE U XUMHUUYECKHE
CBOMCTBa (peakuuu TajJOTEHUPOBAHUS W HUTPOBAHUS), TOJIYUYCHHE H
npuMmenenue. Tonyon: cocmas, cmpoeHue, Quauueckue u Xumuueckue
ceoticmea (peakyuu 2an02eHUpoOBanus U HUMPOBAHUS), NOJYUeHue U
npumeHenue. TOKCUYHOCTb apeHOB. ['€HETHMYecKas CBSA3b MEXKITY
YIJIEBOIOPOaMU, TPUHAJICKAIIUME K PA3JIMYHBIM KJIacCaM.

Ilpuponnsle MCTOYHUKU yrieBoAoponos. Ilpupoxubii ra3 u
nonyTHble HedTsaHble Ta3el. HedTh m e€ mpoucxoxaeHue. CrocoOsl
nepepadoTKu HeTH: MEpPEroHKa, KPEKUHT (TepMUYECKHA,
KaTaIuTU4Yeckuii), mmposm3. [IpomykTel miepepaboTku HePTH, UX
MPUMEHEHNUE B TPOMBINIIEHHOCTH M B ObITYy. KameHHbIl yromp wu
MPOIYKTHI €T0 TepepadOTKH.



OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
IpeBpAIllCHU: O3HaKOMJICHHE C oOpasllaMH IUIacTMAcC, KayuyyKoOB H
pe3unbl, koyuiekiuu «HedTb» u «Yromp», MoJaenMpoBaHHUE MOJEKYII
YTJIEBOJIOPOJIOB M TaJIOTEHONPOU3BOAHBIX, MPOBEACHUE HNPAKTUYECKOM
pPaboThI: OJyYEHHUE STUJICHA U U3yUYEHHUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA MCXOJHOIO BEHIECTBA WJIM MPOAYKTA PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOAHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHU s

[IpenenpHbIE OQHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJI: CTPOCHHUE,
¢uznueckue W XUMHYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMU
MeTajJlaMH, TaJOr€HOBOI0POIaMu, TOPEHHUE), MpUuMeHeHne. BomnopoiHbie
CBSI3U MEXIY MOJIEKyJaMu COUPTOB. JIeHCTBHME METaHOJIa M 3TaHOJa Ha
OpraHu3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHI. DTUICHIJIUKOIb U TIHUILEPUH: CTPOCHHUE,
du3nuecKkue U XMMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE CO MICIOYHBIMU
MeTa/llaMHi, KadyeCTBEHHAasi peaklys Ha MHOTOATOMHBIE CIUPTHI).
JlelicTBue Ha oOpraHu3M 4yesjoBeka. lIpuMeHeHwe THIEpUHA U
ATUJICHTJINKOJIS.

®deHoJI: CTpOoeHHE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHona.

Anpnerunpl U kemonsl. opManbplieru, aneTaabIeru: CTPOCHUE,
duznueckue W XMMHUYECKHE CBOMCTBAa (pEaklMM OKHUCICHHUS U
BOCCTaHOBJICHHUSI, KAYECTBEHHBIE PEAKIINH ), TOJTYyYCHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas u
YKCyCHasi KHUCIOTBI: CTpOC€HHE, (DU3UYECKUE W XHUMHYECKHUE CBOMCTBA
(coiicTBa, oOOmMeE Ui Kjacca KHUCJOT, peakius J3Tepuduxaiumn),
noxyyeHue u npumeHeHue. CTeapuHOBasi U OJICMHOBAsT KUCIOTHI Kak
MIPEICTaBUTENIM BBICIITUX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBUE.

Cnoxnble d3(QuUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX  KHUCIIOT.
Iunpomus cnoxubix 3¢upoB. Kupsl. ['mapomus xupos. [Ipumenenue
XKUPOB. bronornueckas poJib JKHUPOB.

VYrieBoapl: coctaB, KiacCcUpUKAIMSA YrieBOAOB (MOHO-, TU- U
noyicaxapuibl). ['Ioko3a — MpOCTEHIIHMIT MOHOCAaXapua: OCOOEHHOCTH
CTPOCHUS  MOJEKyJbl, (U3HUYECKHE ¢  XHMHUYECKHE  CBOWCTBA
(B3aumogericteue ¢ rugapokcuaoM wmeau(ll), oxucienHne amMuadYHBIM
pactBopoM okcuaa cepedpa(l), BoccraHOBIICHHE, OPOKEHHUE TIIFOKO3bI),
HAaXOXJEHUE B TPUPOJE, TMPUMEHEHHE, OWOJIOTHYECKass  POJb.
®dorocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3HL.

Kpaxman u nemnono3a kak NOpupoAHbie mnoauMepbl. CTpoeHwue
Kpaxmaja © Hewnoiao3bl. dusznueckne W XMMHYECKHME CBOMCTBA
Kpaxmaiia (TUAPOIIN3, KAYECTBEHHAs! PEAKIIUS C UOJOM).

OKCIIEpUMEHTAIbHBIE ~ METOAbl ~ M3YYEHHUsS]  BEIIECTB U  HX
MPEBpAILICHHI: MPOBECHUE, HAOJIIO/ICHHE u ONMCaHNE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEaKIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHEe HTaHona okcugom Menau(Il)),
MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIMLEPUHA C TUIPOKCHIIOM
Menu(Il)), ampaernaoB (OKHUCIEHHME aMMHUAYHBIM pacTBOPOM OKCHJIA




cepeopa(l) u ruapoxkcuaom wMenu(ll), B3ammMopelcTBUEe Kpaxmayia cC
MOJIOM), TPOBEJIEHUE NPAKTUYECKOM paldOThl: CBOWCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérurlie 3agaun.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH 10
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEHMUS.

AMHHOKHCIIOTBI Kak aM(OTEepHbIE OPTraHUYECKHEe COCAMHECHHUS.
dusznyeckre W XHUMHUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha MpuMepe
rMiMHa). buonornyeckoe 3HaueHne aMUHOKUCTOT. [lenTuib.

benku kak NOpUpPOIHBIE BBICOKOMOJICKYJISIPHBIE  COCAMHEHMUS.
[lepBuyHasi, BTOpUYHAsT U TPETUYHAsI CTPYKTypa O€IKOB. XHUMHUYECKHE
CBOMCTBa O€JKOB: TUAPOIN3, JACHATYypalus, KaueCTBEHHbIC PEaKIMU Ha
OeJKH.

OKCHepUMEHTAIbHBIE ~ METOJbl ~ W3Y4YEHUs  BEIIECTB M HX
IpeBpallleHuii: HAOIOIEHUEe U OMHCAHUE JIEMOHCTPALMOHHBIX OIBITOB:
JieHaTypalus 0eJIKOB IPU HarpeBaHUU, I[BETHBIC PEAKIINH OETIKOB.

BrbicokoMoiekyJIsIpHbIE COeTMHEHUST

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUH,
cpenHssi  MoJekyisipHas ~ macca. OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO€JIMHEHUN — MOJIUMEPHU3AITUS u
MOJIMKOHICHCAIIUSL.

OKCHepUMEHTAIbHBIE ~ METOABbl ~ M3Y4YEHHUs  BEIIeCTB M HX
NpEeBpAIllCHU:  O3HAKOMJICHME C  OoOpa3llaMu  NPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanus MeXpeaIMEeTHbIX CBSA3EU ITPU U3YUYECHUN OPTaHUYECKON
xumuu B 10 kmacce oCyIiecTBISEeTCsS Yepe3 UCMOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSITHHA, SBIISIOIINXCS
CUCTEMHBIMU JIJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYyYHBIA (HaKT,
TUINOTE3a, 3aKOH, TEOpWs, aHalu3, CHUHTE3, KJaccuduKaIms,
EPUOTUIHOCTD, HaOJII0ICHHE, U3MEpEeHue, AKCIIEPUMEHT,
MOJICTTUPOBAHUE.

duzuka: maTepusi, SHEPTusi, Macca, aToM, JJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTtHoe
COCTOSIHUE BeIeCTBa, (PU3NYECKUE BEITMYUHBI U €TUHUIIBI KX U3MEPECHHUS.

buonorusa: kierka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (HOTOCHHTE3, OMOJOTMYECKH aKTHUBHBIC BellecTBa (OCIKH,
YTJIEBOIBI, KUPBI, (HEPMEHTHI).

['eorpadusi: MuHEpasIbl, TOPHBIE TOPOABI, MOJIE3HBIE HUCKOMAEMBIE,
TOTUTUBO, PECYPCHI.

TexHonoTHsA: TUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO
MATaHUsA, MOIOIIME CPEACTBA, JIGKAPCTBEHHBIE U KOCMETHYECKHUE
mpenaparthbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XHUMUYECKHM 3eMeHT. AToM. fInpo aTtoMa, U30TONbI. DIEKTPOHHAS
0001109Ka. DHEPreTUYeCcKrue YpOBHH, MOYPOBHU. ATOMHBIE OpOUTAIIH, S-
, Pp-, d- snemeHThl. OCOOCHHOCTH pACHPEICIICHUS 3JICKTPOHOB I1O
opOuTaisiM B aroMax OJJIEMEHTOB TEPBBIX YETHIPEX TMEPHUOJIOB.
DnexkTpoHHasi KOH(pUTYypalrs aTOMOB.

Ilepuognueckuii 3akoH u Ilepuogmyeckas cucTeMa XUMUYECKHUX
snementoB [[. M. Menneneea. CBA3b NEPUOAMYECKOTO 3aKOHA U
[Tepuoanyeckoit cucrembl xuMuueckux 3yeMeHToB [{. M. MenneneeBa ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX DJJEMEHTOB M O00pa3yeMblX HMMH TMPOCTBIX M
CJIOKHBIX BEIIECTB IO TPYIIAM U NEPUOaM. 3HAYEHUE MEPUOIAYECKOTO
3aKOHa B pa3BUTHH HAYKHU.

CrpoeHue BeiecTBa. XMMUYECKas CBA3b. BUIbI XUMHUUYECKOU CBSI3U
(koBaJieHTHasi HEMOJIsIpHAs W TIOJISIpHAs, HWOHHAS, METaJUTMYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHYECKOW CBSI3U (OOMEHHBIIM
U JOHOPHO-aKIEenTopHbIN). BogoponHas  cBa3b.  BalleHTHOCTS.
DneKkTpooTpulareabHoCcTh. (CTeneHb OKuciaeHusA. VOHBI: KaTHOHBI U
AHHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

ITonstue o nucnepcHbIXx cucreMax. VICTUHHBIE W KOJUIOUIHBIE
pacTtBOpBl. MaccoBas 10715 BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranuyeckux coenuHenuit. HomeHnkiartypa
HEOPraHWYECKUX BeElIeCTB. ['eHeTnueckass CBsI3b HEOPraHUYECKUX
BEILECTB, MPUHAJICKAIINUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas peakiusg. Kiaccupukanus XUMHYECKUX PEaKIUd B
HEOPraHMYECKOM M OpPraHWYECKOW XUMHHU. 3aKOH COXPAHEHHSI MAacChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPIUU NPU XUMHYECKUX
peaKLUsX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
OOpatumble peaknud. XUMHUECKOe paBHOBecue. DaKTOPHI, BIUSAIOIIHNE
Ha COCTOSIHME XUMHUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckass — auccommanus.  CuibHble W cla0bie
anekTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpaIbHasi,
LIEJIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIbHbIE ~ METOJbl  W3YYEHHS]  BEIIECTB M  UX
npeBpaileHuii: aeMoHctparus  Tabnuin «llepuogmdeckas cucrema
xumudeckux anemeHtoB JI. M. MenneneeBa», wu3ydeHHe Moneneun
KPUCTAIUINYECKUX PELIETOK, HaAOJIOICHHE 151 ONMCaHue
JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHUIA
BOJIOPOJA B IPUCYTCTBUHU KAaTaJln3aTOPa, ONPENEIEHUE CPEBI PACTBOPOB
BEIIECTB C MOMOIIBID YHUBEPCAIBHOIO WHIAWKATOPA, PEAKLIUH MOHHOIO
oOMeHa), TPOBENICHHWE MPAKTUYECKONW paldoThl «BiusHue pa3IHMYHbBIX
(haKkTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKITUI.

Pacuérnble 3anaum.



Pacuérel mo ypaBHEHMSIM XUMUYECKHX PEAaKUUW, B TOM 4YHUCIE
TEPMOXUMUYECKUE pACUEThI, PACUYEThl C MCIIOJIb30BAHUEM TOHSATHUSA
«MaccoBast 10JI51 BEIIECTBAY.

Heoprannueckasi Xumms

Hemerannel. [lonoxkenne HemeramoB B Ilepuomuueckon cucreme
xumuyeckux snemeHToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOCHHUS
atoMoB. DHU3MYECKUE CBOMCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAILIOB
(Ha mpuMepe KucIopoaa, cephl, hochopa u yriepoa).

XVUMHUYECKHE CBOMCTBA BaKHEUIITUX HEMETAJUIOB (TaJlOT€HOB, CEPHI,
azora, ¢ocdopa, yriepoaa U KpPEeMHHUS) M UX COCIUHEHHMN (OKCHIOB,
KHUCIIOPOCOJIEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAUIOB U UX COCTMHEHUIA.

Meramnel. Ilomoxkenue wetaisioB B llepuogmueckoi cucreme
xumuyeckux snemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS
ANIEKTPOHHBIX 000704YeKk aToMoB MeramuioB. OOmue ¢uznueckue
corictBa MeTauioB. CIUIaBpl METAIUIOB. OJJIEKTPOXUMUYECKUU Pl
HaIpPsHKEHU METaJUIOB.

XHUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHil, Kalui,
KalbllUi, MarHui, aJIOMUHUMN, [HUHK, XpOM, >KEJIe30, MeIb) U HX
COCMHCHUM.

OO6mume crnocoObl moiydyeHus: MetayioB. [I[puMeHeHne MerasuioB B
OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
IpEeBpAIllCHU: U3y4YeHHE KOJUIEKIMH «MeTayuibl U CIUIaBbl», 00pasioB
HEMETAJUIOB, PEIICHHE OJKCIEPUMEHTANIbHBIX 3a/lay, HaAONIONCHUE W
OIMCAaHue JIEMOHCTPALlMOHHBIX u 71a60paTOPHBIX OTIBITOB
(B3auMoOJieHCTBUE TUIIPOKCUAA aJTIOMUHUS C PpAaCTBOpaMU KHUCJIOT H
IeJI04el, KaueCTBEHHbIC PEaKIIU Ha KATHOHBI METAIIJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BelecTBa WM 00BEMaA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WM O00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiMi BEIIeCTB, pacuyéThl Macchl (00BEMaA, KOJIMYECTBA BEIECTBA)
IIPOAYKTOB PEAKIIMU, €CIIA OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B oOecrieueHUM HKOJOTHYECKOM, DHEPreTUUYECKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTUU MeAMIUHBL. [loHSTHE O HAy4YHBIX
METO/IaX IMO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM.

[IpeacraBnenuss 06 OONUX HAYYHBIX MPUHIIMIIAX MPOMBINIIIEHHOTO
IIOJTy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHUpE BEUNIECTB ©  MaTepUaloB: BaxKHEUIIUE
CTPOUTEJIBHBIE MaTepUalibl, KOHCTPYKIMOHHBIE MAaTEPHUalbl, KpPacKH,
CTEKJIO, KepaMHKa, MaTepuaibl s 3JIEKTPOHUKH, HaHOMAaTEpHUabl,
OpraHUYEeCKUE U MUHEPAIbHBIC yIOOPECHHUS.

XuMHST W 300pOBbE  UEJIOBEKAa: IMPABWJIA  UCIIOJIb30BaHUS
JIEKapCTBEHHBIX TIPEMapaToB, MpaBuia OE30MacHOr0 MCIOJb30BaHUS
MpenapaTroB OBITOBOM XMMHUH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNnpeaMETHBIX CBS3€H NpU W3YYEHUW OOIIeH u
Heopranudyeckod xumuu B 11 Kiacce oOCylIECTBISIETCS — 4epes
WCIIOJIb30BaHNWE KaK OOIMWX €eCTECTBEHHO-HAYYHBIX TOHATHM, TaK U



MOHSATUM, SBJISIOMIUXCS CHUCTEMHBIMU JUISl OTHAEJBHBIX IPEAMETOB
€CTEeCTBEHHO-HAYYHOI'0 ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAyYHBIH (PaKT, rUIIOTE3a,
3aKOH, TEOpHs, aHaju3, CHUHTEe3, KiIaccu(ukamus, NIepUOJIUYHOCTD,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, U3MEPEHHUE, SIBJICHHE.

®dusuka: MaTepus, SHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH,
HEWTPOH, MOH, HU30TOI, PaIUOAKTHUBHOCTH, MOJICKYJA, SHEPreTHYECKU
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSHHUE BEIECTBa,
bu3uYeCKre BETUIMHBI M €IMHUIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorus: kieTka, opraHus3M, sKocucTema, Omocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHEpayibl, TOpHBIC MOPOBI, MOJIE3HBIE MCKOIAeMBbIE,
TOILJIMBO, PECYPCHI.

TexHoyorust: XUMHYECKass MPOMBIIIICHHOCTh, METaJLTyprusl,
IIPOM3BOJICTBO  CTPOUTEIIBHBIX MaTEPUATIOB, CEIIbCKOXO03MCTBEHHOE
IPOM3BOJICTBO,  THINEBAas  IPOMBIIIJIEHHOCTh,  (apMaleBTHYSCKas
MPOMBIIIJIEHHOCTh,  NPOU3BOJCTBO  KOCMETMYECKMX  IIpernapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUajoB, AJICKTPOHHAS
MIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMNN1 HA BA30BOM VYPOBHE CPEIHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS
oOyJaronmMMucs  MporpamMM  CpeiHero  oOmiero  oOpa3oBaHMS
(JIMYHOCTHBIM,  METAaNpeIMETHBIM U  MpeaMeTHbiM).  HayuHo-
METOJIMYECKOM OCHOBOM il pa3pabdOTKU IUTAHHUPYEMBIX PE3yIbTaTOB
OCBOCHMSI TNPOrpaMM CpeJHEro oOImero o0pa3oBaHUs — SBISETCS
CUCTEMHO-/IEITEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JIESTEIBHOCTHBIM TOJXOJOM B
CTPYKTYpE JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS NpeaMeTa «XUMUs» Ha
YpOBHE CpeaHero ooOmero o0pa3oBaHUs BBIJCICHBI  CIEAYIOIIHE
COCTABJISIFOLIHE:

OCO3HaHUE o0y4JaronmmMucs POCCHUICKOU IpaXXJaHCKOM
UJICHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH W
CaMOOIIPEICIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTU Ha
OCHOBE KJTFOYEBBIX [IEHHOCTEH M HICTOPUYECKUX TPATUIU 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCS B
CBOEM JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH,
IPUCYIIUMU [IEJTOCTHON CUCTEME XUMHUECKOTO 00pa30BaHus;

HaJIM4YKe MPABOCO3HAHMS IKOJIOTHYECKON KYJIbTYpPhl U CLIOCOOHOCTH
CTABUTb LIEJIU U CTPOUTD )KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE = pE3yJIbTaThbl  OCBOCHUS  IpeaMera  «XHUMU»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOU JEATEIHLHOCTH B
COOTBETCTBUM C TYMAaHUCTUYECKMMH, COLMOKYJIBTYPHBIMH, IyXOBHO-
HPAaBCTBEHHBIMHU LEHHOCTSMHU M HJI€AIAMU POCCHUMCKOTO T'PaKIaHCKOIO
oO011ecTBa, MPUHATHIMU B 00IIIECTBE HOPMAMHU U MPaBUJIAMU TTOBEICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TpOIlECCaM  CaMOTIO3HAHUS, CaMOpPAa3BUTUS W
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIINXCA.

JIM4HOCTHBIE PE3yJIbTATBl OCBOCHUS NPEAMETA «XUMUSD OTPAKAIOT
chOpMHUPOBAHHOCTh  OIBITA  IIO3HABATEIBHOW W  IPAKTHYCCKOMN
JESATEIPHOCTH OOYYArONIMXCSl M0 peaju3allud TPUHATHIX B OOIIECTBE
LIEHHOCTEHN, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUSI OOYYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTAaBICHUS O  COUMAJIBHBIX  HOpMax HW  IpaBWJIAX
MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPHU
CO37IaHUHU Y4YEOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIHHBIX
3a71a4, BBIITOJJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY
M apryMEHThl JIpyTUX TIPH aHaJM3€ pa3InYHbIX BHJIOB Yy4eOHOU
NEATENBbHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:



LHEHHOCTHOT'O OTHOLLIEHHSI K ICTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMpOIECCYy TBOpUECTBA B 00JacTH TEOpUU W
NPAKTUYECKOTO NPUMEHEHHSI XUMHH, OCO3HAHHS TOTO, YTO AOCTHXKECHUS
HAyKd €CTh pEe3yJbTaT JJIUTEIbHBIX HAOMIOACHUHN, KPOMOTIUBBIX
AKCIEPUMEHTAIIBHBIX  TOWCKOB, IIOCTOSSHHOTO TpylJa YYEHBIX U
IPaKTHKOB;

MHTEpEeca W TIO3HABATEIbHBIX MOTHUBOB B IMOJYYECHUH W
MOCJIEAYIONIEM aHallu3e MHQPOPMAlUA O TMEPEIAOBBIX JIOCTHKEHUSX
COBPEMEHHOW OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIECHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyAallMH, CBSI3aHHBIE C XUMUYECKUMHU
SABJICHUSAMH, W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSACHh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OILICHUBAaTh CBOE TIOBEJECHHWE W TMOCTYINKH CBOUX
TOBApUILEH C MO3UIINI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJEACTBUN 3TUX TIOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO U Oe30macHOro odpasza *KU3HH,
HEOOXOMMOCTA  OTBETCTBEHHOTO  OTHONIIEHHSI K  COOCTBEHHOMY
bu3HUEeCKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMIO/IeHUs TIpaBWJI OE30MacHOr0 OOpallleHus C BEIIeCTBAMH B
OBITY, IOBCETHEBHOM U3HU U B TPYJIOBOH €SI TEIILHOCTH;

NOHUMAHHS [IEHHOCTHU MPABUJ UHIUBUIAYAIBHOTO M KOJJIEKTUBHOIO
0€30macHOr0 MOBEJICHUSI B CUTYAIIMSIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU
JIIOJIEH;

OCO3HaHMSI TOCIEACTBUII W HENPUATUS BPEAHBIX IPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HUCCIIEA0BATEIbCKOM
JeSITeIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKONW W JAPYTHX BHJIIAX
NEATEIIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacCTHE€ B PELICHUM MPAKTHUYECKUX 3a7ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpECa K MPAKTHUYECKOMY M3YyUYCHUIO MPOQEecCHil pazIuyHOro
poAa, B TOM YHUCJIE HAa OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHUHN IO
XUMUH;

YBAXEHHUS K TpPYyIdy, JIOASM Tpyla U pe3yiabTaTaM TPYAOBOM
NEeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBHUIYAJIbHOU TPACKTOPHUH
oOpazoBaHus, Oyaymed mnpodeccu W peaau3aluid  COOCTBEHHBIX
KU3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMUH, HHTEPECOB U TOTPEOHOCTEH 00I1IeCTBa;

6) 3K0,10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTUYECKU I1€JIeCO0OpPA3HOTO OTHOIIEHUS K TMPHUPOJe, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3EMIIE;

MOHUMAHUS TJ00ATBHOTO XapaKTepa JKOJOTUYECKUX MPoOieMm,
BIIUSIHUSL SKOHOMHMYECKHMX TMPOILECCOB HA COCTOSIHUE NPHUPOJHON U
COLMAIIBHOM CPENBI;



OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKCHHA XUMHU
JUTS PEIIeHHUs] BOTIPOCOB PAIlOHATBHOTO TIPUPOIOTIONH30BAHUS;

aAKTUBHOTO HETPHUATHUS JACUCTBUN, IPUHOCSIINUX BPEl OKPYKAIOIICH
OPUPOTHOM  Cpelae, YMEHHsS TPOTHO3UPOBATH  HEOIArOMpPHUSATHBIC
DKOJIOTHYECKHAE  TOCIHEACTBHSl  NPEANPUHUMAEMBIX  JCUCTBHA |
peIoTBpaIlaTh UX;

HIAYUS Pa3BUTOTO DKOJOTHMUECKOTO MBIIUICHHUS, IKOJIOTHICCKOM
KyJIbTYpbI, OIBITA JAESITEIFHOCTH OSKOJOTMYECKOW HaIpPaBICHHOCTH,
YMEHHS PYKOBOACTBOBATHCS MU B MMO3HABATEIHHON, KOMMYHUKATHBHOM
M COIMAJbHOW TMpaKTUKE, CIOCOOHOCTH W yMEHHUS aKTHBHO
IIPOTUBOCTOSITH HICOJIOTUN XeMOGhoOHu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MUPOBO33pEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHs HAYKH U OOLIECTBEHHON NPAKTUKH;

NOHUMaHUs CHEIU(PUKA XUMHUH KaK HAyKH, OCO3HaHHUs €€ poJid B
GbOpMHpPOBAHMK  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
[IEJIOCTHOTO TMPEJCTaBICHUS 00 OKpYKaroleM MHUpE KaKk O €IUHCTBE
OpUPOABl U YEOBEKAa, B IMO3HAHWM MPUPOJTHBIX 3aKOHOMEPHOCTEH H
penIeHNH NpooJieM COXpaHEHUS PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH ISl COBPEMEHHOM
[IUBUJIU3AIMN: B €€ TYMaHUCTUYECKON HANIPABICHHOCTH U BaYKHOM POJIH B
CO3/JaHUU HOBOM 0a3bl MaTepUaIbLHON KYJNbTYPHI, PEIICHUHU TJI00ATbHBIX
npo0ieM  YyCTOMYMBOTO  pa3BUTHSL  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM M IKOJOTUYECKON 0€30MMaCHOCTH, B PA3BUTHH
MEUIMHBI, 00ECIIEYeHUN YCIOBUN YCIIEUTHOTO TPYJa U IKOJIOTHUECKH
KOM(DOPTHOM KMU3HU KaXkJI0r0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM  TpPaMOTHOCTU: TOHHMMAHUS  CYIIHOCTH
METOJIOB  TIO3HAHUS, HCMOJB3YEMbIX B  E€CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJb30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHalu3a W
OOBSCHEHUSI SIBJICHUM OKPYKAIOMIETO MHpa M MPOUCXOIANIMX B HEM
U3MEHEHHUH, yMEHHsS JejaTh OOOCHOBAaHHBIEC 3aKIIOUEHHsS Ha OCHOBE
Hay4HbIX (AKTOB U UMEIOIMIUXCSA JAHHBIX C IEJbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIB30BaTh XMMHUUYECKHE 3HAHUS
JUTS petieHust Tpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENLCKON e TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUH 1O XMMUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpEca K OCOOEHHOCTSM TpyJda B pasnuyHblx cdepax
npoecCHOHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yibTaTbl OCBOCHUSI Yy4ye€OHOTO IMpeaMeTa
«X¥MHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHuUs BKIIIOYAIOT:

3HaUYUMbIEe I (POPMHUPOBAHUS MHMPOBO33PEHUS OOyHarOUIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHayYHble TMOHSATHS,
OTpaXkarolllMe IEeJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M cHeuupuxy
METOJIOB TMO3HAHMS, UCHOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, HHEPrus, SIBICHHE, NPOLECC, CHUCTeMa, Hay4yHbIM (HakT,



MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEIOBaHUE,
HaOJII0/ICHHEe, U3MEpPEHUE, SKCIIEPUMEHT U JPYTHUe);

YHUBEPCAIbHBIC y4eOHbIC NeNCTBUS (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTHBHBIE, PETYJISITUBHBIC), oOecreunBarommue GopMupoBaHue
GYyHKIIMOHATBPHOM  TPAaMOTHOCTH U COLUMAIBHOM  KOMIIETCHIIMHU
00yyJarommxcs;

CITIOCOOHOCTH oOy4Jaromuxcs HCII0JIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHMS U YHHBEPCAJIbHBIC
y4eOHbBIC ICUCTBUS B MIO3HABATEIILHOM M COIIMATBHOM MPAKTHKE.

MeranpenMeTHbIC pe3yJbTaThl OTPAKAIOT OBJIaJICHUE
YHUBEPCAIbHBIMU YYCOHBIMHU MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U
PEeryJIATUBHBIMU JEHCTBUSMH.

OBJjiaieHde YHHBEPCAJbHBIMH Y4YeOHBIMHM IO3HABATEJIbHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyaJHU3UPOBATh IMPOOJIEMY,
BCECTOPOHHE € pacCMaTpUBAaTh;

OTIPENICNIATh MM JIeITCIBPHOCTH, 3a7aBasi MmapamMeTpbl U KPUTCPUH
UX  JOCTH)KCHHUS, COOTHOCHUTH  PE3yJbTaThbl  JEATCIBHOCTH  C
MIOCTaBJICHHBIMHU 1LIEJISIMU;

UCIIOJIb30BaTh TIPU OCBOCHWM 3HAHUM MPUEMBI  JIOTHYECKOTO
MBIIIUICHUST —  BBIICNATh  XapaKTEpHbIE MPU3HAKK TOHATHH U
yCTaHABJIMBaTh WX B3aHMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOIINE
TIOHSATHUS JJI1 OOBSICHEHHS OT/ICJIbHBIX (DaKTOB U SIBJICHUIA;

BBHIOMpATh OCHOBAHMS W KPUTEPHH IS KIacCU(UKAIIUUA BEIIECTB U
XUMHUYECKUX PEaKIINA;

yCTaHaBJIMBATh PUIUHHO-CJICICTBCHHBIC CBSI3U MEXTY
U3Yy4aeMbIMH SIBJICHUSMU;

CTPOHTH JIOTHUECKHE PACCYKICHHUS (MHIYKTUBHBIC, TEAyKTUBHBIC,
10 aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W TNPOTUBOpPEUYUS B
paccMaTpUBaeMBbIX SBJICHUSX, POPMYITUPOBATh BHIBOJIBI M 3aKIIOUCHHUS;

IPUMCHSTh B TIPOIECCE II03HAHUS, HWCIOJIb3yeMble B XUMHUH
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEOOPa30OBBIBATH MOJICTBHBIC
IpEeACTaBICHUS — XUMHUYCCKUN 3HAK (CHMBOJI) AJIEMEHTa, XUMHYecKas
dbopmyna, ypaBHEHHE XHMHUYECKON pEaKIuu — MPHU PEIICHUH y4eOHBIX
MO3HABATEIBHBIX M TPAKTHYECKUX 3a7a4, MPHUMEHSATh Ha3BaHHBIC
MOJICTbHBIC TPEJCTABIICHUS JJIS BBISBICHHUS XapaKTEPHBIX MPH3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUYCCKUX PEAKITUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO IIO3HAHHUS BEIICCTB M
XAMUYECKHUX PEAKIIU;

dbopMyIupoBaTh LEIW W 3aJadyd HCCISIOBAHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE M CAMOCTOSITEIBHO C(OPMYIMPOBAHHBIE BOMPOCHI B
KauecTBe MHCTPYMEHTa TMO3HAaHUS W OCHOBBI i (HOPMHUPOBAHMS
TUTIOTE3BI 110 TIPOBEPKE NMPABWIILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

BIIAJICTh ~ HABBIKAMH  CaMOCTOSITEJILHOTO  IUIAHMUPOBAHHUS U
MIPOBEICHUS YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMCHMUS
HaOJII0/IaTh 32 XOJOM IIPOIECCa, CAMOCTOSATEIIPHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHTEIILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIN
OTUéT O MPOJIeTIaHHOM paboTe;



nprOOpeTaTh ONBIT YUEHUUYECKON MCCIIEIOBATEIBCKON U MTPOESKTHOM
NESATEAbHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTENIbHOMY TOMCKY METOJOB pEIIEHUs MPaKTUYECKUX 3ajad,
NPUMEHEHUIO Pa3TUYHBIX METOJIOB NTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHLCS B PA3IUYHBIX UICTOYHUKAX MH(DOpMAIUKU (Hay4yHO-
nomyJsipHasi JIUTepaTypa XHUMHUYECKOTO COJEpXaHUs, CIPAaBOYHBIC
nocobusi, pecypcsl HMHTepHeTa), aHaNM3UpoOBaTh  HUHPOPMALIUIO
pPa3IUYHBIX BUJIOB U (OPM TPE/ICTaBIICHUS, KPUTUUECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

GbopMynHpoBaTh 3aMpOChl U MPUMEHSATH PA3TUYHBIE METOJbI MPHU
noucke W oTOope HHPOPMAIMK, HEOOXOAUMOUW [l BBIMOJHEHUS
y4eOHBIX 3a/1a4 ONpeeIEHHOTO THUIIA;

npuoopeTaTh OTIBIT UCIIOJIb30BaHUS uH(}OpMaAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAIBHYIO (DOpMY MpeacTaBiICHUS
uHpopmaruu (cxembl, rpaduK, IUarpamMmbl, TaOJUIIBI, PUCYHKH H
Apyrue);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTe ¢
XUMHUYECKON MH(pOpMaLUEH: MPUMEHATh MEXKIpEIMETHbIC ((hrU3ndecKue
U MaTeMaTH4eCKue) 3HaKU U CHUMBOJIBI, (OpMyIbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJIMYECKHE
CpelcTBa HATJISAHOCTH.

OBjanenue YHHMBepPCAJIbLHbIMH KOMMYHUKATUBHBIMH
JAeHCTBUSAIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOl TeMbl B XOJ€
auanora W/Wid JAUCKYCCHH, BBICKa3bIBaTh UACH, (POpMyIHpOBaTH CBOU
MPEJIOKEHNSI OTHOCUTENILHO BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

BBICTYNaTh C TMPE3CHTAlMEeH  pPEe3yJbTaTOB  IMO3HABATEIHHOM
NESATEIbHOCTH, TOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO
CBEPCTHUKAMH TPU  BBIIOJHCHHUH  XUMHYECKOTO  JKCIEPUMEHTA,
MIPAKTUYECKON pabOThI TIO UCCIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuMyu y4yeOHOro TpoekTa U  (OPMYJIHPOBATH BBIBOJBI IO
pe3ynbTaTaM  TMPOBEACHHBIX HCCICAOBAHMM TyTEM  COTJIAaCOBaHUS
MO3UIIMH B X0J1¢ 00CYKJICHUS 1 0OMEHA MHCHUSIMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSATENIbHO  IJIAHUPOBaTh W OCYIIECTBIATH  CBOIO
MO3HABATENLHYIO JIEATENbHOCTh, OMpeneiss e€ Ield | 3a]add,
KOHTPOJIUPOBATh W 1O MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npenjiaraeéMblii  aqrOpUTM JEUCTBUM TpPU BHITIOJHEHUH YYEOHBIX W
UCCJIeIOBATELCKUX 3a/]ad, BeIOMpaTh Hamboisiee d(PPeKTUBHBIA CIOCOO
WX peEmIeHus ¢ Yy4ETOM TIONyYeHHUS HOBBIX 3HAHWUH O BEIIECTBaX M
XUMUYECKUX PEaAKITUIX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH Ha OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC



[IpenMeTHbIEe pe3ynbTaThl OCBOCHHS Kypca «OpraHu4yeckass XUuMHUs»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O XMMUYECKON COCTaBIISIOIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBICHUIN
npupoAbl, B (POPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHATBHOW ~ T'PAMOTHOCTH,  HEOOXOAMMOW Il  pelleHus
NPAKTUYECKUX 3aad U SKOJOTMYECKU OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAlOIIUE  TOHATHS  (XMMHYECKUH  DJIEMEHT,  aToM,
AIEKTPOHHAS 00o0J10uKa aToma, MOJIEKYIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATENIbHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpamiéHHasi), MOJb, MOJISIpHasE Macca, MOJISPHBIM
00BEM, yriepoAHblid cKeneT, (GyHKUHUOHAJIbHAS Tpymma, paaukal,
U30MEpHs], U30MEPBI, TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOMbI,
KHCJIOPOJ U a30TCOJACPIKAIINE COEAUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS); TECOPUH U
3aKOHBI (TEOpHUsi CTpOEHHUs opraHumdeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHS MAacCChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHHU; MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIME B OCHOBE
NOHUMAHHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHUYECKUX SBJICHUU,
dakToIOoTHYeCKUe CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYECHUU U
0€30MacHOM HMCTOJIb30BAHUH BAXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM JEATEIbHOCTU YEIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUW BBISABJIATH XapakTEpHbIC MPU3HAKU
HNOHSTUH, YCTaHAaBIIMBATh ux B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIE TIOHATUSA TMPU OINUCAHMHM COCTAaBa, CTPOCHUS U
IIPEBPAILLCHUN OPraHUYECKUX COCIMHEHNM;

chOPMHUPOBAHHOCTh ~ yYMEHHH  HCHOJb30BATh  XUMHUYECKYIO
CUMBOJIUKY I  COCTAaBJEHUS MOJIEKYJSIPHBIX M  CTPYKTYpPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (OPMYT OPraHUYECKHX BEIIECTB M
YPAaBHEHHN XUMHUYECKUX PEaKIHil, W3rOTaBIMBaTh MOJEIN MOJIEKYII
OpPraHUYeCKUX BEHIECTB JUIS WUIIOCTpPAlMM UX XUMHYECKOrO0 U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAJICKHOCTD
U3YUYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBY M CTPOCHUIO K
onpenenEHHOMY KJIacCy/TpyIne coequHeHu (yriaeBOA0POIbI, KUCIOPO/
U a30TCOJEpKAIIUE COCAUHEHHUS, BBICOKOMOJEKYJISIPHBIE COEAUHEHUS ),
JaBaTh MM Ha3BaHus 1Mo cucrtemaruueckoir HomeHkiatype (IUPAC), a
TaK)k€ MNPHUBOAUTH TPHUBUAJIBHBIE HA3BAaHUS OTIEIBHBIX OPraHUYECKHUX
BEIIECTB (ITWIEH, MPOMWICH, AaleTUICH, STUJICHTJIUKOb, TIUIEPHH,
denoun, hopmanbaeru, aleTanbaerul, MypaBbiuHas KHUCIOTa, YKCYCHasI
KUCJIOTa, OJICMHOBAas KHUCJIOTA, CTE€apUHOBas KUCJIOTa, TJIIOKO34,
bpykTO3a, KpaxmMal, eJUTi0103a, TIUIH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICISATh BUIIBI XUMUYECKON CBSI3U
B OPraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(OPMHUPOBAHHOCTh YMEHHSI TMPUMEHSATH TIOJOKEHUS TEOPHH
CTpoeHus opranuyeckux BemiectB A. M. byrtnepoBa nnsi oObscHEHHs
3aBUCHMOCTH CBOWMCTB BEILIECTB OT HMX COCTaBa M CTPOEHUSA;, 3aKOH
COXpPaHEHUSI MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh COCTaB, CTPOCHHE,
bu3uyeckrue W XUMHUYECKHE CBOMCTBA THUIHUYHBIX IMpEJICTaBUTEEH
Pa3JIMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, JTHIICH,
IpOMWICH, aleTwieH, OyraaueH-1,3, wmetunOyranuen-1,3, OeH3oul,
METaHOJI, 3TaHOJ, 3TWJICHIJUKOJb, TJULEPUH, (EHOJ, aleTalIbJACTH]I,
MypaBbUHAas W YKCYCHas KHCJOTBHI, TJIFOKO3a, Kpaxmaj, IIe/UI0JI03a,
aMHUHOYKCYCHasl KMCJIOTa), WJTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXTY
HAMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHYECKHX peaKkIuid ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYT;

chOPMHUPOBAHHOCTh ~ yMEHUSI  XapaKTepu30BaTb  HUCTOYHUKH
YTJIEBOJIOPOJTHOTO CHIPhs (HEDTh, MPUPOAHBIA T'a3, Yrojb), CIOCOOBI MX
nepepaboTKU U MPaAKTUUYECKOE IPUMEHEHHE MPOIYKTOB MepepadOTKH;

chOPMHUPOBAHHOCTh ~ YMEHHUM  NPOBOJUTH  BBIYUCJICHUS  TIO
XUMUYECKUM YpaBHEHHUSAM (Macchl, 00BbEMA, KOJIMYECTBA MCXOHOIO
BEILIECTBA WJIM TIPOJYKTa pPEaKIMd IO HU3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEMIECTB WUJIU MTPOAYKTOB PEAKIIHHN);

c(OPMHUPOBAHHOCTh YMEHUN BJIQJE€Th CHUCTEMOM 3HaHHK 00
OCHOBHBIX METOJaX HAy4YHOI'O0 MO3HAHHUS, UCIIOJb3YEMbIX B XUMHUU IPU
U3YYCHUH BEIIECTB M XUMHUUYECKHUX SIBJICHUN (HAONIOJCHHE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIHUPOBAHUE), UCIIONB30BATh CUCTEMHBIE XUMHUYECKUE
3HAHUS JJISl IPUHSATHUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COONIOJATh TMpaBUjIa IOJb30BAHUS
XUMHUYECKON TMOoCynod H JabopaTOpHBIM OO0OpPYIOBaHHUEM, a TaKXKe
npaBuiia OOpalIeHHs ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO
BBITIOJTHEHHU IO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  IUIAHMPOBATh W BBINOJHATH
XUMHWYECKUN SKCIEPUMEHT (MPEBPAILCHUSI OPraHUYECKUX BEIIECTB MPH
HarpeBaHWM, TOJyYEHUE OSTWIEHAa M U3YYEHHE €ro  CBOIICTB,
KaueCTBEHHbBIE PEAKIIMU OPraHMYECKUX BEIECTB, JACHATypalus OEJIKOB
Ipyd HarpeBaHWM, IIBETHBIC pEaKIMu OEIKOB) B COOTBETCTBHH C
paBUIaMH TEXHUKH O€30MacHOCTH TMPHU OOpPAIICHUHU C BEIIECTBAMHU H
1a60paTOPHBIM o0opyI0BaHUEM, MPEJCTABIATh pe3yJIbTaThl
XUMUYECKOTO  JKCIepuMeHTa B (GopMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUN U (OPMYJIMPOBATH BHIBOJBI HA OCHOBE ITHUX
pEe3yJIbTaTOoB;

chOPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAIM3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoit uHbopmalu, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIO/IaTh IIpaBUJIa SKOJIOTHUYCCKH
1IE7IeCO00pa3HOTO TTOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJSAX
COXpPAaHEHHUS CBOErO0 3JO0pPOBbS M OKpY)KaOUIEH NPUPOJHOM Cpendbl,
OCO3HaBaTh  OMAaCHOCTh  BO3JICWCTBUS  HA  JKUBbIE  OpPraHU3MBbI
ONpeIeNIEHHBIX OPTraHMYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTens
[TJIK, mosicHATh Ha IpUMEpax CIOCOObI YMEHBIIICHUS U TIPEIOTBPAIICHUS
MX BPEIHOTO BO3/CICTBUS HA OPraHU3M YEJIOBEKA;

JUTsT O0YYaIOMIUXCSl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 37IOPOBBS:
yYMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX SIBJICHUM;



UL CIenblX W Cia0OBUIAIIMX — OOydYarouuxcsi:  YMEHHeE
UCIIOJIb30BaTh pelbe()HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (POopMyIL.

11 KITACC

[IpenmeTHble  pe3ynbTaThl  OCBOGHMsSI  Kypca  «OOmias
HEOPraHUYECKask XUMHUS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN: 0 XUMHUUYECKON COCTABJISAIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUU B TTIO3HAHUM SBJICHUM
IpUPOJIbI, B (POPMHUPOBAHMHU MBIIIJIEHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM  TPAaMOTHOCTH,  HEOOXOJAMMOW  JUIS  PEIICHHS
NPaKTUYECKUX 3a/7ad U SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOTHOU CPEJE;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHYECKUM AJIEMEHT, aTOM, U30TOIl, S-,
p-, d- 3JeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBII
00bEM, BaJICHTHOCTH, 3JIEKTPOOTPHUIATECILHOCTh, CTEICHb OKHCIICHUS,
XUMHYECKasi CBSA3b (KOBAJICHTHAsS, MOHHAS, METATHYECKas, BOJOPOIHAS ),
KPUCTAUIMYECKAs] PEIIETKA, THUIIBI XWMHWYECKHX pEaKluil, pacTBOp,
BJICKTPOJIUTBI, HEAJEKTPOJUTBI, DJICKTPOJIUTHUYECKAS  JUCCOLHALNS,
OKHUCJIUTEb, BOCCTAHOBHUTEIIb, CKOPOCTh XWUMHYECKOW PpEaKIUH,
XHMHUYECKOE paBHOBECHE); TEOpUU u 3aKOHBI (Teopus
BJICKTPOJUTUYECKOW JUCCOLMAlUM, mnepuoandeckud 3akoH [l U.
MeHneneeBa, 3aKOH COXPaHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHCHUS U
IpEeBpaleHNs YHEPTUH TIPH XUMHYECKUX PEeaKInsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUH, MUPOBO33PEHUECCKUE 3HAHUS, JICKAIIUEC B
OCHOBE MOHUMAaHUA MTPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU,
(haKTOJIOTMYECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, IOJYYCHUH U
0C30IMaCHOM HCIIOJIb30BAHMHM BaXKHEHUIIIMX HEOPTaHWYECKUX BEIIECCTB B
OBITY U ITPAKTUYECKOM JIEATCIIbHOCTH YeI0OBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEPHBbIC MPHU3HAKH
TIOHSITHH, yCTaHaBJIUBATh UX B3aMMOCBSI3b, HUCIIOIb30BATh
COOTBETCTBYIOIIUE MOHATHUS MPU ONMMCAHUNA HEOPTraHWYECKUX BEIIECTB U
UX IIPEBPAILCHU;

c(hOpMHUPOBAHHOCTH YMEHUMN HUCIIOIb30BaTh XAMHUYECKYIO
CUMBOJIUKY JUJII  COCTaBJeHUS (OPMyNT BEIIECTB M  YpaBHCHHUH
XUMUYECKUX peakiui, cuctematudeckyto HomeHkiatypy ([UPAC) u
TPUBHUAJIbHBIC Ha3BaHUsI OTJICJIbHBIX HEOPraHUUYECKUX BEIIECTB (yrapHbIi
ras3, YrjeKHCJIbId Ta3, aMMHUaK, rali€Has W3BECThb, HEralmi€Has U3BECTb,
IUTHEBAsI COA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHM OIPEICIATh BaJEHTHOCTh W CTEICHb
OKHUCJICHUS XUMHUYECKHUX JIEMECHTOB B COCIMHECHUSX PA3JIMYHOIO COCTABA,
BUJ XMMHUYECKOM CBsI3M (KOBaJEHTHas, HWOHHAs, MeTaUIn4ecKas,
BOJIOPOAHAs) B COCIMHEHUSX, THUIN KPUCTAUIMYECKOM PEIIETKH
KOHKPETHOTO BEIllECTBA (aToMHas, MOJIEKYJISIpHAas, WOHHAS,
METaJUTMYEeCcKas ), XapakTep CpPebl B BOJHBIX PaCTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUI;

c(OPMHUPOBAHHOCTh YMEHHMM yCTaHABIMBATh TMPUHAJICKHOCTD
HEOPraHMYEeCKUX BEHIECTB IO HMX COCTaBy K  OIPEACIEHHOMY
KJIacCy/Tpynne COeauHEeHUW (MpOCThie BEUIECTBA — METAUIBI U



HEMCETAJIJIIBI, OKCHUAblI, OCHOBAaHHA, KHCIIOTHI, aM(bOTCprle T'MAPOKCUHI,

COJIN);
c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TMEPHUOIUIECKOTO
3aKOHAa 1. . MenpgeneeBa u JIEMOHCTPUPOBATH ero

CHUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

chOPMHUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh  JJICKTPOHHOE
CTPOCHHME  aTOMOB  XHUMHUYECKHX  DJIEMEHTOB 14  mepuomoB
[lepnoanueckont cucrembl xumuueckux aneMmeHToB [l. M. MeHnneneena,
UCIIOIb3YS MMOHATHA «S-, p-, d-35eKTpOHHBIE opOuTanmy,
«QHEPTeTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH W3MEHCHHS
CBOMCTB XHMMHYECKHUX DJIEMEHTOB M HX COCJAMHEHUN IO MepuojaM u
rpynmnaMm llepuoguueckont cuctemMbl XUMUYECKHX 3yeMeHToB J[. U.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBAa HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKAaTh  CYIIECTBOBAHUE  TI'€HETHYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMU BEILIECTBAMU c IIOMOIIIBIO ypaBHCHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PCAKIIH;

chOpPMHUPOBAHHOCTh YMEHHS KIACCH(PUIMPOBATh XUMHYECCKUE
peaKkIuy 10 pa3IMYHBIM IpHU3HAKaM (YHUCIy M COCTaBy pearupyroIux
BCILIECTB, TEIUIOBOMY d(P(dEKTy peakiuyd, HN3MEHEHHUIO CTeleHel
OKHCIICHHS DJIEMEHTOB, OOPAaTUMOCTH PEaKIMHU, YYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTAaBJISATH YPABHCHHUS PEAKIIHM
Pa3IMYHBIX TUIIOB, IIOJHBIE W COKpaIIEHHbIE YpaBHEHHUS PEaKIIUil
MOHHOTO OOMEHA, YUMTBIBAsI YCIIOBHS, NMPHU KOTOPHIX 3TH PEAKIIMH HIYT
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHUM MIPOBOJIUTH peakIuu,
MOATBEPKAAIONINE KAYECTBEHHBIM COCTAaB PAa3IMYHBIX HEOPTraHHMYECKUX
BCILIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, NMPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIITHOCTh OKUCITUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUM MOCPECTBOM COCTABJICHUS DJIEKTPOHHOIO
OanaHca dTUX PEaKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUN OOBSACHATh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON peakIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEHICHUS
XHMHYECKOTO PABHOBECUSA B 3aBHCHUMOCTH OT BHEIIHETO BO3JICHUCTBUS
(mpunuun Jle [latensbe);

chOpPMHUPOBAHHOCTh ~ YMEHUN  XapaKTepH30BaTh  XUMHYCCKHE
MPOIECChI, JICKAIIME B OCHOBE MPOMBIIUICHHOTO TMOJYYECHHUSI CEPHOU
KHCJIOTHI, aMMHaKa, a Takke C(POPMHUPOBAHHOCTh IMPEJCTABICHUH 00
00IMX HAYYHBIX MPUHITMIIAX U KOJOTHYSCKUX MPOoOIeMax XUMHUUECKOTO
MPOU3BOICTBA;

cOPMHUPOBAHHOCTh ~ YMEHHH  TMPOBOJUTH  BBIYUCICHHUS  C
HCIIOJIL30BAaHUEM IIOHATHS «MaccoBas JIOJNS BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHWM Ta30B TNPH XUMHYECKHX PEaKIUAX, MAaCChI
BeIleCTBa WM O00BEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMHA BEIIECTB,
TeII0BOro 3(ddekra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIIECTB, MPEBPAILICHUS U COXPAHCHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHUN COOJIOJaTh TMpaBUjia IOJH30BAHUS
XUMUYECKON TMOCynod © JabopaTOpHBIM OO0OpYIOBaHHEM, a TaKXKe



npaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH TIO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

chOPMUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBaTh W BBINIOJHATH
XUMHUYCCKUNA OSKCIIEPUMEHT (pa3jioKEHHe TEepPOKCHAAa BOJOpOIa B
NPUCYTCTBUH KaTalaM3aTopa, ONpeNeTICHHE CPebl PACTBOPOB BEIIECTB C
TIOMOIIIFIO YHUBEPCATHLHOTO MHAUKATOPA, BIUSHAC PA3TUIHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOH peakluu, peaklud HMOHHOTO OOMEHa,
KayeCTBEHHBIC PEaKIMU Ha CyJib(aT-, KapOoHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHMsI, pEIICHHE SKCICPUMEHTAIBHBIX 3aJad IO TeMaM
«Meramnel» u «Hemeramib») B COOTBETCTBHM C TPaBUJIAMH TEXHUKH
0€30MacHOCTH TMpPH OOpaIlEeHHH C BEIIeCTBAMH U JIA0OpaTOPHBIM
00opymoBaHUEM, TIPEACTABIIATH PE3yIbTAThl XUMHUYECKOTO SKCTIEPUMEHTA
B (QopMe 3alMCH YpaBHEHUH COOTBETCTBYIONIMX PEAKIUH W
(GopMyIHUPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

ChOPMHUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TMOJIy4aeMyl0 U3 PpPa3HbIX HCTOYHUKOB
(cpencTBa MaccoBol KOMMyHUKaiuu, UHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJI0/IaTh MpaBUiia SKOJOTUYECKU
11€1eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3J0pPOBbS W OKpYXaloled MPUPOJHON CpEIbl,
OCO3HaBaTh  OMACHOCTh  BO3JEHCTBUS HA  JKUBBIE  OPTaHU3MBI
onpenenEHHbIX BEIIECTB, MoHUMas cMbica mnokazarens [1/IK, moscHaTsh
Ha TpUMEpPaxX CIOCOObI YMEHBIICHHUS U MPEAOTBpAIICHUS WX BPEIHOTO
BO3/ICHCTBUSI HA OPTaHU3M YEIIOBEKa;

JUTIsl OOYYaIOIIUXCSl C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 3/I0OPOBBS:
yMEHHUE MIPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOaX MO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBJICHHIA;

JUISET  CIeNbIX W CHa0OBUIAIIMX — OOyYarolmuxcsi:  YMEHHE
UCIIOJIb30BaTh pelibe(pHO-TOUeUHyI0 cucteMy oOo3HaueHuid JI. bpaitns
TSt 3anucH XUMUYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIEe PecypChl

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOEHHUS
OpraHUYECKUX
coenquHeHui A. M.
byrneposa

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

Hroro no pazneny

Pazpnen 2. Yraesompopoabst

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

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

2.2

Henpenensueie
YTIIEBOJOPObL:
AJIKEHBI,
aJIKaJUeHBI,
AJIKUHBI

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

2.3

Apomarnyeckue

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



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

YII€BOIOPOAbI

[Ipupoansie
HUCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

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

Utoro no pazneny 13

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust

3.1 Cnuptsl. ®enon 3 http://school-collection.edu.ru/
AJLIEruaml.
Kap0 .

3.2 APOOHOBLIC 7 http://school-collection.edu.ru/
KHUCJIOTHI.

CrnosxHble 3¢upsl

3.3 VYrineBoanl 3 1

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

Wroro mo paszneny 13

Pasnen 4. A3oTcoaepskaime opranudeckue coeMHEeHUs

AMUHEL
4.1 AMUHOKHCIIOTEL. 3 http://school-collection.edu.ru/
benkn
Utoro mo pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS

IInacTmaccel.
5.1 2 1
Kayuyku. Bonokna

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

Uroro no pazaeny 2



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

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34




11 KITACC

HaumMeHoBaHnme KoanuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
NporpamMmel padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CtpoeHue aTOMOB.
Ilepuonuueckuit
3aKOH U
[Tepuonnueckas .
11 proa 3 http://school-collection.edu.ru/
cucrema
XUMHUYCCKUX
anemeHToB /1. 1.
Menneneesa
CrpoeHue BeliecTna.
1.2 MHuoroo6pasue 4 http://school-collection.edu.ru/
BEILIECTB
XuMHYecKue .
1.3 6 1 1 http://school-collection.edu.ru/
peaku
Uroro no pazaeny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertamisl 1 http://school-collection.edu.ru/
2.2 Hewmeramis 1 http://school-collection.edu.ru/
CBs3b _
2.3 2 http://school-collection.edu.ru/

HCOPTraHNYCCKUX 1



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

OpraHNu4YeCKHUX

BELIECTB
Hroro no pazaeny 17
Paznen 3. XuMus u :KU3HL

3.1 XUMUA U )KU3Hb 4 http://school-collection.edu.ru/
Hroro no pasaeny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIC IIpakTuyeckune
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[IpenMeT opranuyeckoit
; http://school-
1 XHUMUH, €€ BOSHUKHOBEHME, 1 .
collection.edu.ru/
Pa3BUTHUEC U 3HAYCHUC
Teopus crpoenus
9 OpraHNYEeCKUX COCTMHEHUHN 1 http://school-
A. M. byrtneposa, e€ collection.edu.ru/
OCHOBHBIC ITOJIOKCHUA
IIpencrasnenue o
KIaccupuKauu
OpPraHn4Y€CKUX BCIICCTB.
3 HoMeHKIaTYpa 1 http://school-
MCHKJIAT .
b collection.edu.ru/
(cucremaTuyeckas) u
TPUBHAJIBHBIC HA3BAHUA
OpraHUYEeCKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 http://school-
TOMOJIOTHYECKHUU P collection.edu.ru/
MeraH u 3TaH —
N http://school-
5 MpocTeHIINe MpeICTaBUTeNn 1

AJIKAHOB

collection.edu.ru/
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AJIKEHBI: COCTaB U CTPOCHHE,

http://school-

6 .
CBOMCTBA collection.edu.ru/
OTUJIEH U IPONUIEH —

7 MPOCTEUIIINE MPEICTABUTEIN hitp./ischool-

P P collection.edu.ru/
QJIKEHOB
IIpakTnyeckas padora Ne
http://school-

8 1. «I[lony4yenue >TUICHA U .

. collection.edu.ru/
U3Y4YEHUE €ro CBOMCTBY
Ankanuensl. byranuen-1,3 u

9 MeTtunOyraaueH-1,3. http://school-
[TonydyeHne CHHTETUYECKOTO collection.edu.ru/
KaydyKa U pe3UHbI
AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,

. http://school-
10 TOMOJIOTHYECKUH PsL. N
L collection.edu.ru/
AneTniieH — NnpocTenInn
MIpPE/ICTaBUTENb aJTKUHOB

11 Beruucnenus no ypaBHEHHIO http://school-
XMMHYECKON peaKiuu collection.edu.ru/

12 ApeHbl: 6EH30J1 U TOTYOII. http://school-
TOKCHYHOCTH apEHOB collection.edu.ru/
I'enernueckas cBs3b

13 YTJIEBOJAOPOIOB, http://school-
MPUHAIJIEKAITUX K collection.edu.ru/
pa3IMYHBIM KJlaccam

14 IIpupoaHbIE UICTOYHUKHU http://school-
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YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 v MmonyTHbIe He(TSIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

collection.edu.ru/

[IpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII

http://school-

15 ra3 ¥ onyTHble He(TAHbIE ;
yr b . collection.edu.ru/
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH
KonTtpouabsnas padora Nel
16 0 pazaeny
«YTeBoaopoab»
[IpenenbHbIE OMHOATOMHBIE
http://school-
17 CIUPTBI: METAHOJ U 3TAHOJL. .
collection.edu.ru/
Bonopoanas cBs3b
18 MHOroaroMHsbl€ CIIMPTHI: http://school-
STUJICHTJIMKOJb U TIIMLIEPUH collection.edu.ru/
DeHOJI: CTpOEHHUE
19 MOJIEKYJIbI, PU3NYECKUE U http://school-
XUMHUYECKHUE CBOMCTBA, collection.edu.ru/
MIPUMEHEHHE
20 Anpaeruabl: GopMaibaeru http://school-
U anetanbaerun. AneTon collection.edu.ru/
OnHOOCHOBHBIE NIPEAEIBHBIE
P http://school-
21 KapOOHOBBIE KUCIIOTHI:

MypaBbHUHAS U YKCYCHas

collection.edu.ru/
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IIpakTnyeckas padora Ne

http://school-

22 2. «CBoiicTBa pacTBopa .
. p p collection.edu.ru/
YKCYCHOW KHCITIOTBI»
CreapuHoBas U 0JICMHOBAsI
23 KHCJIOTHI, KaK http://school-
MPEICTaBUTENN BBICIINX collection.edu.ru/
KapOOHOBBIX KHUCIOT
MpbLia Kak COJIA BBICIIIUX
http://school-
24 KapOOHOBBIX KUCJIOT, UX ;
. collection.edu.ru/
MoloI1Iee JeiicTBHe
Crnoxuble 3(UpbI Kak
o5 IIPOU3BOJIHBIE KAPOOHOBBIX http://school-
KHUCJOT. ['MaposIn3 CI0KHBIX collection.edu.ru/
3¢upoB
Kuper: runpoans
26 oo P http://school-
MIPUMCHCHH ;
P ’ collection.edu.ru/
OuoJI0rYecKas pojib )KUPOB
VYTaeBosl: COCTaB,
KJIacCU(pUKAIIHS.
. http://school-
27 Baxneitmme :
collection.edu.ru/
MIpe/ICTaBUTENHN: TIIF0KO03a,
¢bpyxTO3a, caxaposa
28 Kpaxman u nemrronosa kak http://school-
MIPUPOJIHBIE MTOJTUMEPBI collection.edu.ru/
29 KonTtpoabnas pabora Ne2

0 pazjerny
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«Kucnopoaconepxaiue
OPraHUYEeCKHUE COCTUHEHUS

OOm1ast xapaKTepUCTHKA

http://school-

30 asoTCONCpRalinX . collection.edu.ru/
OpFaHI/I‘-IeCKI/IX COCAUHCHUU
AMMHBI: METUJIAMHH U http://school-
31 aHUJINH collection.edu.ru/
AMUHOKHCIOTEI KaK
aM(poTepHBIC OPraHUYECKHE
COEIUHEHMS, UX
OHOJIOrHYecKoe 3HaAUYECHHE. http://school-
32 Ilentunel. beakn xak collection.edu.ru/
IIPUPOJHEIE
BI)ICOKOMOJ'IGKyJ'ISIpHBIG
COCIMHEHHS
OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIAPHBIX
coeauHennii. OCHOBHBIE
33 METOJBI CUHTE3a M‘M
collection.edu.ru/
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. IlnacTMaccel,
Kay4yyKH, BOJIOKHA
IIpome:xyTouHas
34 arrecrauus. Konrpoabnas
pabora/Bcepoccuiickas

npoBepo4YHasi padora
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OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34




11 KITACC

DJIEKTPOHHBIE
Hara uudposbie
N KoumnuecTBo yacos U3YYeHHs o0pa3oBaTte/ibHbIC
nfn Tema ypoka pecypcbl
B KonTposabHubie IIpakTnyeckue
cero padoThI padoThI

XUMUYECKUH AJIEMEHT. ATOM.

DneKTpoHHas KOHPUTYpALHS 1 M‘M
collection.edu.ru/

aTOMOB

[Iepuoanueckuii 3aKOH U

[lepuonnueckas cucrema

XUMHYECKUX 3eMeHTOB JI. U. http://school-

MenneneeBa, UX CBA3b C 1 collection.edu.ru/

COBPEMEHHOM TEOPUEHN CTPOEHUS

aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHUYECKUX DJIEMEHTOB

Y WX COCIMHEHUH T10 TPyMIam 1

nepuoiaM. 3HaueHue http://school-

MEPUOANYECKOT0 3aKOHA U 1 collection.edu.ru/

CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB

J.. Menneneesa B pa3BUTUU

HayKu

Crpoenue BeniecTsa. 1 http://school-
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XHUMHUYECKas CBSA3b, €€ BUIbI,
MEeXaHU3Mbl 00pa30BaHuUs
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBSI3b

collection.edu.ru/

BanenTtHoCTb.
DNeKTPOOTPULIATETLHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

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

[TonsATHE O IMCTIEPCHBIX
cucremax. MctuHHbIEe 1
KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 10114 BellecTBa B
pacTBope

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

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COECIVUHEHUN.
I'enernueckas cBs3b
HEOPraHUYECKUX BEIIECTB,
Pa3IMYHbIX KJIACCOB

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

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

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

CxkopocTts peakiuu. O6paTumbie

http://school-
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peakunu. XuMHUYECKOe
paBHOBECHE

collection.edu.ru/

IIpakTnueckas padora Ne 1.

«BrusiHUE pa3mUYHBIX (AKTOPOB

http://school-

10 . )

Ha CKOPOCTh XUMHUYECKOMN collection.edu.ru/
peaKIm

DNEeKTPOIUTUYECKAS

nuccounanus. [Toustue o

11 BOoJI0OpoAHOM Moka3zarese (pH) http://school-
pactBopa. Peakiiuu nOHHOTO collection.edu.ru/
oOMeHa. ['uaponu3 opraHu4YecKux
Y HEOPTaHUYECKUX BEIECTB
OKHCIUTENTHHO-

12 BOCCTAHOBUTEIIbHBIE PEAKIIUH. http://school-
[TonsaTtue 06 smekTponnse collection.edu.ru/
pacIuiaBoB U paCTBOPOB COJIEH
KonTpouabHnas paéora no

13 pasneay Nel «Teoperndeckue
OCHOBBI XUMUI
MerTabl, UX MOJ0XKECHUE B
[Tepuonnueckoit cucreme

14 XAMUYECKUX deMeHToB /1. . http://school-
MeHieneeBa 1 0COOEHHOCTH collection.edu.ru/
cTpoeHwus aroMoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15 CrnaBbl METaJIOB. http:/ischool-

collection.edu.ru/
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DIEKTPOXUMUYECKUN P
HaIIpsHKEHUN METaJUIOB

XUMHYECKUE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpui,

http://school-

16 N . . i
KaJIMM, KaJIbLIUKM, MarHuu, collection.edu.ru/
ATIOMUHUIA) U UX COCTUHEHUN

17 XHAMHYECKHE CBOMCTBA XpOMa, http://school-
MEIH U UX COSAMHCHUMN collection.edu.ru/

18 XUMUYeCcKre CBOMCTBA IIUHKA, http://school-
JKelle3a ¥ UX COSTUHEHUH collection.edu.ru/
IIpakTuyeckasi padora Ne 2. htto://school

p://school-

19 "Pemienne sKCIepUMEHTATBHBIX collection.edu.ru/
3aga4 no reMe «MeTtamisl»" =
HewmeTamnel, UX MOJI0KEHUE B
[Iepuoanueckont cucreme htto://school

p://school-

20 XUMHYECKUX 3eMeHToB J[. U. collection.edu.ru/
MeHzeneeBa 1 0COOEHHOCTH o
CTPOEHHUS aTOMOB
du3znueckue CBOMCTBA
HEMETAJUIOB. AJIOTPOIUS htto://school

p://school-

21 HEMETAIIOB (Ha IIpuMepe .

( PAMED collection.edu.ru/
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)
XHWMHUYECKHE CBOMCTBA hito://school
p://school-
22 raJIor€HOB, CEPBI U UX

COCTUHEHUN

collection.edu.ru/
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XHUMHUYECKHE CBOMCTBA a30Ta,

http://school-

23 . )
docdopa 1 UX COeTUHCHHIA collection.edu.ru/
24 XUMHYECKHE CBOMCTBA yIIIepoaa, http://school-
KPEMHUS U UX COCIUHEHUI collection.edu.ru/
o5 [IpumeneHne BaxxHEUIINX http://school-
HEMETAJIJIOB H UX COeTUHEHUI collection.edu.ru/
O00011IeHIE U CUCTEMATU3AIUS
3HaHu# 1o Teme «Hemeramiey.
http://school-
26 Brruncnenus no ypaBHEHUsIM :
_ collection.edu.ru/
XUMUYECKUX PEaKIUN 1
TEPMOXUMHUYECKHIEC PACUETHI
IIpakTnyeckas padora Ne 3.
http://school-
27 «Pelenne 3KCrepuMEHTaJIbHBIX )
| . collection.edu.ru/
3amad o teme "Hemeramsr'»
Konrtpoabsnas pa6ora Ne2 o
28 TeMaM «MeTtauis» 1
«Hewmerannb»
Heoprannueckue u opraHun4ecKue
P p http://school-
29 kucnotel. Heopranmueckue n .
collection.edu.ru/
OpraHUYECKHUE OCHOBAHUS
AMpoTepHBIC HEOpraHUYECKHE U
OpraHMYeCKHUE COCIUHECHUS.
P http://school-
30 I'eneTnueckas cBA3b .
collection.edu.ru/
HEOPTaHMYECKUX M OPTaHUYECKHIX
BCIIECTB
31 Pouns xumuu B o0ecrieueHun http://school-
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9KOJIOTUYECKOM, IHEPIreTUIECKON
U MHIIEBOM 0E30IMacHOCTH,
Pa3BUTHH MEAULIUHBI

collection.edu.ru/

[IpencraBnenust 06 0OmUX
HAayYYHBIX INPpUHOUIIAX

http://school-

32 1 )
IIPOMBIILIIEHHOTO MOJIy4EHHUS collection.edu.ru/
BaKHEHIIINX BEIIECTB
UYenoBek B MUpE BEIIECTB U htto://school

33 MaTepHUaIoB. XUMUS U 3I0POBBE 1 AP0./ISCNO0™

collection.edu.ru/
YeJioBeKa

34 IIpoMe:kyTouHasi aTTeCTALUS. 1

KonTpouabHnas padora
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpamMMbl
cpeaHero o01ero oopa3zoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

11

ChopMUpOBaHHOCTh TPEACTABICHUH O XUMHYECKOH COCTABIISIONMICH €CTECTBEHHOHAYYHOH KapTHUHBI
MUpa, POJIM XUMHH B IMO3HAHUH SBJICHUH TPUPOJIBI, B (POPMUPOBAHUN MBIILICHUS U KYJIbTYPBI JTUIHOCTH,
e€ (QpyHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUS] MPAKTUICCKUX 337a9 U IKOJIOTHICCKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

1.2

BrnaneHnne cucreMoil XMMUYECKUX 3HAaHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJIATAIOIINE MTOHATUS (MOJIEKYJIa,
BaJICHTHOCTb, 2JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHYECKAs CBSA3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIH 00BEM, YITIEPOAHBIM CKeneT, (yHKUMOHANbHAs TIpYIIa, pPaguKal, HW30MepHUsi, H30MEphI,
TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOpPOA- M a30TCOAEPXKAIUE COEIUHEHUS,
OMOJIOTHYECKH aKTHBHbIE BellecTBa (YIJIEBOJIbL, KUPbI, OETIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUsl XMMUYECKOIO CTPOECHHUS OPraHUYEeCKUX
BemecTB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHHU, (DAKTOJIOTHUYECKUE CBEICHUS
0 CBOICTBax, COCTaBe, MOJYyYEeHUH U O€30MacCHOM HCIOJIb30BAaHUN BAXKHEUIINX HEOPraHUYECKUX U
OpPraHUYeCKHX BEUIECTB B OBITY M MPAKTUUYECKON JIEATEIIbHOCTH YEJIOBEKA

1.3

C(bOpMI/IpOBaHHOCTB yMCHI/II‘/’I BBIABJIITE  XAPAKTCPHBIC IMMPU3HAKU HOHHTHﬁ, YCTaHaBJIUBATh HX
B3aUMOCBA3b, HCIOJB30BATH COOTBCTCTBYIOIIMUEC TIIOHATHUA IIPU OIHMCAHUMU COCTaBa, CTPOCHHUA H
HpCBpaH_[CHI/Iﬁ OPraHU4YCCKUX COEIUHEHUI

14

c(hOopMUPOBAHHOCTh YMEHUH HUCIIOIH30BATh XMMHUYECKYI0 CUMBOJIUKY JJISI COCTABJICHUS MOJIEKYIISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYIT OPTaHMYECKUX BEIIECTB U YPABHEHUN XUMHUYECKHUX
peakMii, N3roTaBINBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIECTB JUUISl MIUTFOCTPALIMN UX XUMHYECKOTO 1




IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMupoBaHHOCTh YMEHHI YCTAHABIMBATH MIPUHAICKHOCTh H3YYSCHHBIX OPTAaHUIECKUX BEIIECTB 10 UX
COCTaBYy M CTPOCHHUIO K OINpEACNEHHOMY KJaccy (Tpymre) coeAuHEHUM (YyriieBoAOpOAbl, KUCIOPOI M
A30TCOJEpIKAIME COCIMHCHUS, BBICOKOMOJICKYJSIPHBIC COCAMHCHHMs), JaBaTh WM Ha3BaHUS IO
cucremarnyeckor Homenkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUSI ONPENENIATh BHUABI XMUMHUYECKON CBA3M B OpPraHMYECKHX COEIMHEHUSX
(omMHApHBIC U KPATHBIE)

1.6

CdopMupoBaHHOCTh YMCHHS TPUMEHSTH: MOJIOKEHUS TEOPUU CTPOCHHSI OPraHWYECKUX BemecTB A.M.
byrnepoBa st oOBsICHEHHMsI 3aBUCHMMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHS; 3aKOH
COXPAHEHHUsI MacCChl BEILIECTB

yFJ’IeBOI[OpO,I[LI. Kncnopozlcoz[epxcamne nu a30TCoACPIKAIIUC OpPraHu4cCKuc COCAUHCHHMUAI.
BBICOKOMOJICKYHSI}’)HBIG COCIUHCHUA

2.1

ChopMupoBaHHOCTh YMEHHUI MPUBOAWTH TPUBHAJIbHBIE HA3BAHUS OT/ENbHBIX OPraHMYECKUX BEIECTB
(3THJIeH, TpPONMIIEH, aleTUJIeH, STWICHIJIMKONb, INIMUEpuH, (eHon, dopManbaerui, areranbIerus,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEApUHOBAas KHUCIIOTA, IJIIOKO3a,
bpykTO3a, Kpaxmall, LeJUII0I03a, TIUIIHH)

2.2

ChopMHUpPOBaHHOCTH YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUYECKHE CBOMCTBA
THUIINYHBIX Hpe}lCTaBI/ITCHGfI PAa3JIMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, 3TaH, OJTHIJICH,
MPOMWIICH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OEH30, METaHOJ, ATAHOJ, ATUJICHTIUKOJD,
ruIepuH, GEeHoJ, aeTalbIeru, MypaBbiHAsI M YKCYCHas KHUCJIOTHI, TJFOK03a, Kpaxmall, eJUTI0JI03a,
AMUHOYKCYCHasl KUCJIOTA)

2.3

ChopMupOBaHHOCT ~ YMEHHUS  WJUIIOCTPUPOBATH  TIEHETHUYECKYIO  CBSI3b  MEXAY  TUIHYHBIMU
IPEJICTAaBUTENIAMU  PA3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB YPAaBHEHHUSIMM COOTBETCTBYIOLIMX
XMMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OopMyIT

2.4

CdopMUpOBaHHOCTH YMEHUS XapaKTepU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO CHIPhsS (HEDTH, MPUPOIHBII
ras, yroyb), CliocoObl MX MepepabOTKH M MPAKTUIECKOE MPUMEHEHHE MMPOAYKTOB IepepadboTKH




XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIJETh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHHS,
UCTIOJIb3YEMBIX B XMMHUU TPU W3YYCHHUU BEIIECTB M XUMUYCCKUX SBJICHUN (HAONIOIEHUE, U3MEPCHHE,
HKCIIEPUMEHT, MOJICTMPOBAHUE), UCIIOJIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIsl IPUHATUS PEILICHUM
B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh YMEHUI COOMIOAATH MPaBUIIA MOJIH30BAHMUS XUMUYECKON MOCYI0i U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIa OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C WHCTPYKUHUSMHU IO
BBITMIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHHUH IJIAHWPOBATh W BBIMONHATH XUMHUYECKHH HSKCHEPUMEHT (IIpEeBpaIICHUS
OpraHWYECKHUX BEIECTB IIPU HAarpEBaHWH, IOJYYECHHE ITWICHA U U3Y4YCHHUE €ro CBOWCTB, KAYECTBCHHBIC
peakuuy OpraHWYecKUX BEIIECTB, JIEHAaTypalusi O€lKOB IPU HAarpeBaHUU, LIBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBUM C IPaBWJIaMU TEXHUKH O€30IaCHOCTH MpU OOpallleHUU C BEUIECTBAMM U J1a0OpaTOPHBIM
000py/I0BaHUEM; NPEJCTABIATh PE3YNbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (OpME 3alUCU ypaBHEHHM
COOTBETCTBYIOIIMX peakluii 1 GOopMyIUpOBaTh BbIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB

3.4

C(bOpMHpOBaHHOCTB YMeHI/Iﬁ MMPOBOAWUTL BBIYHCIICHHUA IO XUMHUUYCCKHUM YPABHCHUAM (MaCCH, 06’béMa,
KOJMYCCTBA MCXOAHOI'O BCHICCTBA WJIM IPOAYKTA PCAKIMHU IO U3BECTHBIM MACCC, O6’LéMy, KOJINYCCTBY
OIHOT'O M3 MCXOAHBIX BCIICCTB UJIK IPOJAYKTOB peaKI_II/II/I)

3.5

ChopMupoBaHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATH XMMUYECKYI0 MH(DOPMAIUIO, TOTYYaeMylo U3
pa3HBIX HCTOYHUKOB (CpesIcTBa MaccoBOM nH(popmanuu, cetb MHTEpHET U apyrue)

3.6

CdopMHpOBaHHOCTH YMEHHM COOJIIOIATh TIpaBUiIa SKOJOTUUECKH 11€JIECO00PA3HOTO MTOBEICHHS B OBITY U
TPYIOBOM JESITEIIBHOCTA B IEJISAX COXPAHEHHS CBOETO 370POBbS W OKPYKAIOIICH MPUPOJTHOU CPEIBI,
OCO3HABaTh OIACHOCTh BO3JICHCTBUS HA JKHMBBIC OPTaHW3MBI ONPENEIEHHBIX OPTraHUYECKHUX BEIECTB,
noHuMas cmbicn mokazarens [IJIK (mpeaenbHO MOMyCTHMOW KOHIIGHTpAIlMH), TOSICHATH Ha MpUMeEpax
CIoCOOBbI YMEHBIIICHHSI M IPEOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa




11 KITACC

Koxa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaAMMbI
cpeiHero oouero o0pazoBaHus

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

11

Branenue cucteMoil XUMUYECKMX 3HAHMMA, KOTOpas BKJIKOYACT: OCHOBOIOJIATAIOIINE MTOHATHS (XUMUYCCKHI
3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa atoma, S-, p-, (-3JIeKTpOHHbBIE OpOHUTAIM aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTbD, 3JIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCICHHUSA, XMMUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIApHBIA ~ 00BEM, KpHUCTAUTMYECKas peméTKa, TUIBI XUMHYECKHX peakiuid  (OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, JK30- M JHJIOTCPMUYCCKHE, PEAKIIMM HOHHOIO OOMEHA), PacTBOp, AJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JICKTPOJUTUYECKAS JTUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHUYECKON
peaKiy, XUMHUYECKOE pPAaBHOBECHE); TEOPUHM M 3aKOHBI (TCOPHS DJICKTPOIMTHYECKON TUCCOLMAIINH,
[lepuonnyeckuii 3akoH J[.J. MeHneneeBa, 3aKOH COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHIA
SI3BIK XUMUH, (PAKTOJIOTUYECKHE CBEJICHHUS O CBOIMCTBAX, COCTaBe, MOMy4YeHHH M 0€30MaCHOM HCIIOJIb30BaHUH
BaXHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NESITETLHOCTH YelIOBEeKa

1.2

ChopMHpOBaHHOCTh YMEHHM BBIABIATH XapaKTEpPHbIE NMPHU3HAKW W B3aMMOCBS3b H3YUEHHBIX NOHSTUH,
IIPUMEHATH COOTBETCTBYIOIME MOHATHS NP OMUCAHUU CTPOCHHSI U CBOMCTB HEOPraHUYECKUX BELIECTB U
UX NPEBpALICHUN; BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHUAMM U MPEICTABICHUIMH JAPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

BnaneHne oCHOBHBIMH METOOdaMH HAayYy4YHOr'0O MO3HAHUA BCHICCTB U XUMHUYCCKUX sIBJICHUHN (HaGHIO,Z[eHI/IC,
HU3MCPCHUC, SKCIICPUMCHT, MOIICJ'II/IpOBaHI/IC)

14

ChopmMupoBaHHOCTh YMEHUH OMPEENATh BAJICHTHOCTh M CTEMEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOrO0 COCTaBa, BHJ XUMHUYECKOW CBsA3M (KOBaJEHTHas, MOHHAs, MeTajiInyeckas,
BOJOPOJHAs) B COEAUHEHMSX, THUIl KPUCTAUIMYECKOM pEMETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAs, MeTaJUIMYecKas)

1.5

ChopmupoBaHHOCTE YMEHHI ONpEAENsATh XapaKTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHHMUECKUX
COEIUHEHUN




1.6

ChopmupoBaHHOCTD YMEHUS KJIACCU(PUIMPOBATH XUMUUECKHE PEAKIIMU 110 Pa3IMYHbIM MpU3HAKaM (YUCITY
U COCTaBY pearupyrolux BEIIECTB, TEIUVIOBOMY 3((eKTy peakuuu, U3MEHEHHUIO CTENeHEel OKHCIIeHUs
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIMH, YIaCTUIO KaTajan3aTopa)

1.7

ChopMupOBaHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS PEAKIIMNA PA3IMYHBIX TUIIOB, MOJHBIC U COKPALIEHHbIE
YpaBHEHUS PEAKIMil HOHHOr0 0OMEHa, yUYUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT 1O KOHIA

1.8

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ IMPOBOAWUTL PCAKIHH, IMOATBCPIKAAOIINC KauyeCTBEHHBLIA COCTaB Ppa3JINIHBbIX
HCOPraHUYCCKUX BCIICCTB, PACIIO3HABATL OIIBITHBIM HYTCM HOHBI, IPUCYTCTBYIOIIUC B BOAHBIX PACTBOpAX
HCOPraHMYCCKUX BCIICCTB

1.9

CpopMUpPOBAaHHOCT, YMEHHI PaCKpbIBaTh CYIIHOCTh OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJCTBOM COCTaBJICHUS 3JIEKTPOHHOI'O OajlaHCca dTUX peaklui

1.10

ChopMUPOBAaHHOCTh YMEHHUH OOBSCHATH 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIUU OT pa3IMYHbIX
(hakTopoB

1.11

ChopMupoBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEIIEHUS XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3neictaus (npuniun Jle laTtense)

06111215[ " HCOPTraHNYCCKasA XUMHUA

2.1

CdopmupoBanHOCTE yMeHUH packpbiBaTh cwmbica I[lepuoamueckoro 3akoHa JI.MI. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTENBHYIO U MPOTHOCTHYECKYIO (DYHKITUU

2.2

CdopmrpoBaHHOCTh YMEHHH XapaKTEpU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHX AJIEMEHTOB 1—
4 nepuonos Ileproanueckoit cucteMbl XuMudeckux anemMeHToB .M. MenneneeBa, UCTIONb3ys MOHATHS «S-
, P-, d-27eKTpOHHBIE OPOHMTANINY», «IHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MCHEHHS
CBOMCTB XMMHMYECKUX IJIEMEHTOB M MX COECIMHEHMI IO nepuoaam u rpynnam [lepmoanyeckoi cuctemsl
xumudeckux dyementoB .. Menaeneena

2.3

ChopmupoBaHHOCTE  yMEHHH  XapaKTepu3oBaTh  (OMUCHIBATH) OOIIME XUMHYECKHE  CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHME TI'E€HETUYECKON CBS3U
MEXy HEOPTraHMUECKMMU BEIIECTBAMHU C MOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.4

CchopMupoBaHHOCTh YMEHHUI yCTAaHABIMBATH MPUHAUICKHOCTh HEOPTrAaHUYECKHUX BEIIECTB 110 UX COCTaBY K




ornpeAenéHHOMY Kjaccy (TpyIie) CoeIuHEHUH (MpOoCThle BEIIeCTBa — METAJUIbl U HEMETAJUIbl, OKCUIIBL,
OCHOBaHUSl, KUCJIOTHI, aM(OTEpHBIE THAPOKCHUIbI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHUH HMCIIOIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUIS COCTaBJICHUSI (POPMYIT BEIIECTB
U ypaBHEHUHN XMMUYECKUX peakuui, cucreMatuueckyro HomeHkiarypy (IUPAC) u TpuBuasibHble Ha3BaHUS
OTJENIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblii ras, YIVIEKHCIBIM TIa3, aMMuak, raméHas H3BECTb,
HeraméHasi U3BeCTh, MUThEBAs COAA, MUPUT U APYTHUE)

2.6

ChopmupoBaHHOCTE  yMEHHUH  XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHWE TI'E€HETHUYECKOH CBS3U
MEX1y HEOPraHWYECKUMH BEIIeCTBAMU C IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.7

CdopMHpoBaHHOCTh YMEHUN IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKHH SKCIEPUMEHT (pa3yloKeHue
IIEPOKCUJIA BOJOPOJA B IPUCYTCTBUH KaTaau3aTropa, ONPEIEICHUE CPebl PACTBOPOB BEIIECTB € IIOMOLIBIO
YHHUBEPCAIBHOTO HWHAWKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XWMHYECKOW pEaKIuH,
peakuyu HOHHOTO 0OMEHa, KaueCTBEHHbIE PeaKkluu Ha Cynab(dar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH
aMMOHHUS, pellieHne IKCIIEPUMEHTaIbHBIX 3a7au 1o TemaMm «MeTas» 1 «Hemerannsl») B COOTBETCTBUU C
MpaBWJIaMU TEXHHUKH O€30IIaCHOCTH IMpH OOpallleHHH C BEUIeCTBAaMH M JIaOOpaTOpHBIM 000pYAOBaHUEM;
MIPEJICTaBIATh PE3YJIbTaThl XUMUYECKOTO JKCIIEPUMEHTA B (pOpME 3alKcH ypaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB

2.8

CchopMupoBaHHOCTb YMEHHI COOMIOAATh MpaBHUiia MOJIb30BAHUSA XMMHUUYECKON MOCYI0M M J1ab0paTOpHBIM
o0OpyJO0BaHUEM, a TaKXe IpaBUjia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMH II0
BBINOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpHU30BaTb XHUMHUUYCCKHUE MPOHCCChI, JICKAIIMUC B  OCHOBC
MPOMBIINIJICHHOT'O IMMOJIYYCHHUA CCpHOfI KHUCJIOTBI, aMMHaKa, a TaKXeC C(I)OpMI/IpOBaHHOCTL HpCI[CTaBJ'ICHI/Iﬁ 00
O6H_II/IX HAYYHBIX TPUHIHUIIAX W SKOJIOTHICCKUX np06neMax XUMHWYCCKOTO MMPONU3BOACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

C(I)OpMI/IpOBaHHOCTB HpC,ZLCTaBJ'IeHI/Iﬁ 0 XMMHYECKOM COCTaBJISIONICH CCTGCTBGHHOH&Y‘-IHOI\/’I KapTUHBI MHUpa,

pOJM XUMHM B MO3HAHWU SIBJICHUN NPUPOABI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€




(bYHKL[HOHaJII)HOﬁ I'PaMOTHOCTH, HGO6XOI[I/IMOI71 A4 pCHICHUA IMPAKTUYCCKHUX 3aJad KU OSKOJOI'MYCCKH
000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 310POBbBIO U HpHpOI[HOﬁ cpeae

3.2

ChopMupOBaHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XMMUYECKYI0 WH(POpPMALHIO, MOTYyYaeMyro H3
pa3HbIX UCTOYHUKOB (CpEICTBa MACCOBOM KOMMYHUKAIMU, C€Th VIHTEpHET U npyrue)

3.3

CdopmupoBaHHOCT YMEHHI COOJIIO/IaTh MpaBUiia SKOJIOTMUECKU 11eJ1eco00pa3Horo moBeieHus B ObITY U
TPYIOBOM AESITENFHOCTU B LEJSIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOIIECH MPUPOIHON Cpeibl

3.4

Oco3HaBaTh OMACHOCTb BO3/JCHCTBUS HA YKUBbIE OPraHU3Mbl ONPEJEIEHHBIX BEUIECTB, MOHHWMAs CMBICI
nokazarenss [I/IK, moscHATe Ha mpumepax crnocoObl YMEHBUIEHHMS U IPEJOTBPAIICHUS UX BPEAHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

3.5

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ IMPOBOANUTL BbIYHUCICHHUA C HCIIOJIB30BAHUCM IIOHATHUA «MACCOBasA OOJIA
BCHICCTBA B paCTBOPECH», 00BEMHBIX OTHOIIEHUN T'a30B Inpu XUMHYCCKHUX PCAKIUAX, MACChl BCIICCTBA HUJIU
00bEéMa razoB 1O HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MACCEC HIIN O6’béMy OIHOTO H3 YYAaCTBYKOIIHX B
peaknuuu BEIICCTB, TCIIJIOBOI'O 3(1)(1)eKTa pPCaklilukn Ha OCHOBE 3dKOHOB COXpPaHCHHA MACChl BCIICCTB,
MPEBpalICHUA 1 COXPAHCHUA DOHCPTHUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUH
11 [Ipenmer opraHMuecKkoi XUMHUM: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAUEHUE B TIOJYyYEHUH HOBBIX BEIIECTB U MATEPHAJIOB.
' Teopus cTpoenus opranndeckux coequneHud A.M. byTiiepoBa, €€ OCHOBHbBIE TTOJIOKEHUS
12 CrtpykrypHble (OpMyNbl OpraHMYEeCKHX BelecTB. ['omonorus, wu3oMepus. XUMHYECKas CBS3b B OPraHUYECKHX
' COEIMHEHMIX — OJJMHApHBIC U KpaTHbIE CBs3H. [IpencraBienne o kinaccuuKauy OpraHndeckix BeIlecTB
13 Homenknarypa oprannyeckux coeIMHEHUH (cucTeMaTnyeckas) 1 TPUBUAIbHbIC Ha3BaHUS BaKHEHIINUX MpeACcTaBUTEIEeH
' KJIACCOB OPraHMYECKUX BEIIECTB
2 VYT1eBO1I0pOIBI
21 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKU psiZl. MeTaH U 3TaH — MPOCTEHIIINE TTPEICTABUTENN aJTKAHOB: (PU3HUECKUE
’ 1 XMMHUYECKHE CBOMCTBA (peaKIMK 3aMeIlleHUs] U TOPEHNs1), HAXOKJCHHE B IPUPOJE, OJIyYEHUE U IPUMEHEHHE
AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psiA. DTWIEH M NPONWIEH — IMpOCTeiIlIne MpPeACTaBUTENN aJIKEHOB:
2.2 ¢busznueckne M XMMHYECKHE CBOWCTBA (peakuuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS, THApATallUM, OKUCICHUS U
MTOJINMEPH3AINH ), OJy4YE€HUE U IPUMEHEHHE
53 Ankamuensl: Oyraawen-1,3 u wmerunOyraauen-1,3: CcTpoeHHe, BaKHEHIIME XUMHYECKHE CBOMCTBa (peakius
nonuMepu3aiun). [lonmydyeHne CHHTETHYECKOTo KayayKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKHUM psll. ALIETUIEH — NPOCTEHIINN MpeICTaBUTENb aJIKUHOB!
24 COCTaB, CTpoeHHe, (PU3MYECKHEe U XMMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMS, TaJOr€HUPOBAHUS, THIApATalLUH,
TOpPEHMs), TOJy4YE€HUE U IPUMEHEHHE
2.5 Apenbl. benson: coctaB, crpoeHue, Gu3nuecKue U XMMUYECKUE CBOMCTBA (peakuu TajJOreHUPOBAaHUS U HUTPOBAHUS),




MoJiyueHue M mnpuMeHeHue. Toiyon: cocTaB, CTpoeHUEe, (U3NYECKMEe M XUMUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJy4yeHHE U TMpUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXIY
YTIE€BOIOPOAAMH, TPUHAISKAIIMMH K PA3IMYHBIM KJ1accaM

2.6

[TpupoHbIle UICTOUHUKHU YTIIeBOnOpo1oB. [IpuponHbiii Ta3 u nmonmyTHble HE(TAHbIC ra3pl. HedTh u €€ mponcxoxkaeHue.
Croco0Ob1  mepepaboTKu He(TH: TIeperoHkKa, KpPEeKUHT (TEPMUYECKWH, KaTanuThdeckuid), nuponus. I[IpogyKTsi
nepepaboTKu HEPTH, X MPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITY. KaMEeHHBIN yroib 1 MpOIyKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHUs

3.1

[IpenenbHble 0HOATOMHBIE CIUPTHL. METaHON U ATAHON: CTPOCHUE, (PU3HUECKHE U XMMHUYECKHE CBOMCTBA (peaklUMu C
aKTUBHBIMM METAJUIAMM, TaJOr€HOBOAOPOJaMH, TOpEHHuE), NpuMeHeHue. BoropoaHble CBA3M MEXIY MOJEKYJIaMu
cnupToB. JlelicTBUE MeTaHOJIa U 3TaHOJIa HA OPTaHK3M 4YejoBeKa. MHOroaTOMHbIE CIUPTHI. DTUIIEHTJIUKOJIb U [NIULEPHUH:
cTpoeHue, (pU3NYecKne U XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IEIOYHBIMH METalIaMH, KadeCTBEHHAsI PEaKIIHs
Ha MHOT0ATOMHBIE CIIUPTHI). JlelicTBUE Ha opraHu3M 4esoBeka. [IpruMeHeHune rauneprta 1 3TUICHIIMKOIIS

3.2

@DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUEe U XUMHUECKHEe cBOicTBa. TokcHYHOCTh eHona. [Ipumenenue denona

3.3

AJ'ILI[GFI/II[BI N KCTOHBI. q)opMaan[erm[, aleTaJIbACTU/: CTPOCHUC, (I)I/I3I/I‘IGCKI/IC U XHMHUYECKHE CBOMCTBA (peaKLII/II/I
OKHCJICHHUA U BOCCTAHOBJICHHA, KAUCCTBCHHBLIC peaKI_II/II/I), IMOJIY4YCHHUC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpe/CNIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCYCHasl KHUCIOTBI: CTpOEHHUE, (U3UYECKUE U
XUMHUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME MJis Kiacca KUCIOT, peakius dTepu(UKaIiu), TOJydeHHe U MpPUMEHEHUE.
CreapuHOBass U OJICMHOBAsl KUCIOTHI KaK MPEJACTABUTENM BBICIINX KapOOHOBBIX KHUCJIOT. MblIa Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOTOIIIEE ICHCTBUE

3.5

CHoXXHEIE S(I)I/Ipbl KaK IPOU3BOIHBIC Kap60HOBBIX KHUCJIOT. FI/IIlpOJ'II/IS CJIOJKHBIX B(I)I/IPOB. >KI/IpBI. FI/I,Z[pO.HI/B JKHUPOB.
HpI/IMCHCHHe JKHUPOB. buonornueckas POJIb KUPOB

3.6

VYTIeBobl: coCTaB, KiIacCU(pUKAIHS YIIIeBOA0B (MOHO-, IU- U TIOJHcaxapuabl). [1oKo3a — mpocTeHmii MOHOCAXapHI:
O0COOCHHOCTH CTPOEHHUSI MOJIEKYNbI, (pU3MUecKre U XUMHUYECKHe cBolcTBa (B3aumojeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJIEHUE aMMHaYHBbIM pacTBopoM okcuza cepedpa(l), BoccranoBinenue, OpoxeHne TIIF0KO3bl), HAaX0XKICHUE B IPUPOJIE,
npuMeHeHue, Ouonorudeckass posib. dorocuuTe3. DpykTo3a Kak H30MEp TIOKO3bl. Kpaxmam W Ieuiono3a Kak
pUpoaHbIe noaumepbl. CTpoeHne KpaxMaia U 1esuiiosio3bl. Oru3nyeckrue 1 XMMHUYECKHe CBOMCTBA Kpaxmaia (TUAPOIIu3,




Ka4€CTBCHHAA pCaKknus C I/IOI[OM)

4 A3oTcoaepikalye OpraHn4ecKue CoeAMHEHUs
41 AMUHOKHUCIIOTH Kak aM(oTepHble opraHudeckue coennuenus. Gusnueckre 1 XMMUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha
' npuMepe raunuHa). buonornueckoe 3HaueHne aMuHOKHUCIOT. [lenTuabl
49 benku xak NmpupoaHbIE BHICOKOMOJIEKYJISIpHbIE coeAuHEHMs. IlepBuuHas, BTOpUYHAs M TPETUUYHAs CTPYKTypa OEJIKOB.
' XUMHYECKHE CBOMCTBA OEJIKOB: I'MIPOJIN3, ACHATYpallusl, KAUECTBEHHbIE peaklluy Ha OeIKu
5 BricokOoMoOEKysIpHbIE COEMHEHUS
OCHOBHbIE MOHSATHS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN: MOHOMEp, MOJHUMEp, CTPYKTYPHOE 3BEHO, CTEIIECHb
5.1 MOJIMMEPU3ALUHU, CPEHAs MOJIeKyJsipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHM —
MOJIMMEPU3ALMS U TOJIMKOHICHCALIMS
5.9 DKCliepUMEHTAJIbHbIE METO/Ibl M3Y4YEHHS BEIIECTB M HUX IPEBPALLEHUI: O3HAKOMJIEHHE ¢ oOpa3lamMu HpUPOJHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KaydyKoB. [lojlyueHne CHHTEeTUYEeCKOro KayuyKa U pe3uHbI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 TeopeTnyeckre OCHOBBI XUMUU
XUMUYECKUH 3y1eMeHT. ATOM. SIpo aToma, M30TOMbI. DJIEKTPOHHAasE 000104Ka. DHEPreTHYecKrue YpOBHHU, MOJYPOBHHU.
1.1 ATOMHBIE OopOHTaNH, S-, P-, d-2meMeHThI. OCOOEHHOCTH pactpeelieHHs JJIEKTPOHOB 110 OPOUTAISIM B aTOMaX JJIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(PUTYPAIIHS AaTOMOB
[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa xumudeckux anemeHToB [[.M. MenneneeBa. CBs3b MEPHOIUUECKOTO
19 3akoHa M Ilepmonnueckolr cucteMbl XuMHU4yeckux 3ieMeHToB J[.M. MeHnpneneeBa ¢ COBPEMEHHON TEOpPHEN CTPOCHMS

aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX WUMH TMPOCTBHIX U CIOKHBIX
BEIIECTB I10 TPYIIaM U neproaaM. 3Ha4yeHUe MEepruoINYECKOro 3aKoOHa B pa3BUTHH HAyKH




CTpO@HI/Ie BCIICCTBA. Xumudeckas CBS3b. BI/I,Z[H XUMHYECKOM CBS3U (KOBEL]'ICHTHEU[ HEIOJIsIpHad W IOJIsApHas, MOHHAas,

13 MeTajuinyeckas). MoHbl: KaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHUs KOBAJIEHTHONW XMMHUUYECKON CBsA3U (OOMEHHBIHN U
JIOHOPHO-aKIENTOPHBIH). BogopoaHas cBsi3b
1.4 BanentHocTh. DniekTpooTpuLaTesibHOCTh. CTeNeHb OKUCIEHUS
BemectBa MOJIEKYJNAPHOIO M HEMOJIEKYJISPHOIO CTPOEHHMsS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THIIbI
1.5 KPUCTANIMYECKUX PEETOK. 3aBUCHMOCTh CBOMCTBAa BEIECTB OT THINA KpuUcTauiMueckod pemérku. Ilonsrue o
JMCIIEPCHBIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOphl. MaccoBast 10715 BELIECTBA B PaCTBOPE
1.6 Knaccugukanus Heoprannyeckux coeinHeHnil. HoMmeHknatypa HeopraHuyeckux BEILECTB
17 Xumuueckas peakuus. Knaccupukaiuss XUMHUECKUX PEAKIMA B HEOPraHUYECKOM M OpraHM4YecKod XMMHUHU. 3aKOH
' COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUs M NPEBPALLICHHsI SHEPIUH IPU XUMHUUECKUX PEAKIHAX
1.8 CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB
19 OOpatuMblie peaknuu. XUMHUECKOe paBHOBecHe. (DaKTOpHI, BIHUSIONINE HA COCTOSIHHE XWMHYECKOTO PaBHOBECHSL.
' [Tpunnun Jle latense
110 OnextponuTnyeckas auccoruanus. CuibHble W crnadble 31eKTposuThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KHCHas,
' HeHWTpanbHas, menoyHas. Peakuum HoHHOro oOMeHa
1.11 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
2 Heopranuueckast xumust
Hemeramnsl. Ilonoxkenne HemertamioB B [lepuommueckoil cucreme xumudeckux snemeHToB J[.MI. MenneneeBa u
2.1 0COOEHHOCTH CTPOEHHUS aTOMOB. PU3NUYeCKre CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAIIIOB (HA IPUMEpE KUCIOpoa,
cepsl, hochopa u yriiepoa)
XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAUIOB (TaJlor€HOB, cephl, a3oTa, (ocdopa, yriepoga M KpeMHHs) U HX
2.2 COeIMHEHUI (OKCHIOB, KHUCIIOPOJCOJEPKAIUX KHUCIOT, BOJOPOAHBIX coenuHeHui). [IpuMeHeHne BakHEHIINX
HEMETAJJIOB U UX COCJJMHEHUH
53 Mertannsl. [lonoxenune meramioB B [lepuoanueckoit cucteme xumuueckux snemenTos (.M. MengeneeBa. OcobeHHOCTH

CTPOCHHS AJIEKTPOHHBIX 000sI04ek aTomMoB MeTayuioB. OOmme ¢usnueckue cpoiicTBa MeraywioB. ClaBbl METAJJIOB.




DJIEKTPOXUMHUYECKUH Psijl HAIIPSHKEHU METallioB

XUMHUYECKHUE CBOMCTBA BaXKHEMIIMX META/UIOB (HATPUM, Kalui, KaJlbLUW, MarHud, aTlOMUHUMA, UHK, XPOM, KEJe30,

2.4 .
MeJib) ¥ uX coenuHeHuid. OOIue crnocoobl MOoTy4YeHus: MeTauioB. [IpuMeHeHe METaNIOB B ObITY U TEXHUKE
25 ['eHeTHUeCKas CBsI3b HEOPrAaHUYCCKHUX BEIECTB, MPUHAMISKAIINX K PA3IHYHBIM Ki1accam
3 XuMHSA U KU3HD
31 Ponb XuMuH B 00OECIIEUCHHH HKOJOTHYECKOM, SHEPreTHUCCKOW M IHIINEBON OE30MaCHOCTH, Pa3BUTHH MEIUIHHEL.
' IToHsiTHE 0 HAYYHBIX METOIaX MO3HAHUS BEIICCTB M XMMHUYECKUX PEaKInil
[peacraBnenus 00 OOMIMX HAYYHBIX MPHHIIUIIAX MPOMBIIUICHHOTO MOJYYEHHs BaKHEHIINX BemiecTB. YenoBek B MUpE
3.2 BEIICCTB M MATEPUAIOB. BAXXHEHIINE CTPOUTEIIbHBIC MAaTEPUANbl, KOHCTPYKIIMOHHBIC MaTEpUAJIbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepUaIbl JJIS SJIEKTPOHUKH, HAHOMATEPUAIIbI, OPraHUIECKHUE U MUHEPAIbHBIC YI0OPEHHSI
33 XuMmusi ¥ 370pOBbE 4YENOBEKAa: IpaBWiIa HKCIOJb30BaHMS JICKAPCTBEHHBIX IperapaToB, MpaBuia 0€30IMacHOTO

HCITIOJIb30OBAHM ITPEIIapaToOB OBLITOBOI XMMHU B HOBCGI[HGBHOI\/’I KHU3HU




YUYEBHO-METO/JINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumust, 10 xkmace/ I'a6puensa O.C., OctpoymoB WN.I'., CnankoB C.A. AxkumnonepHoe o61mmecTBo «3maTenscTBo
«IIpocsenienne»

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A. AKIinoHepHO€E 00IIECTBO

«3narenbctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

A.M. Pagenxwuii, B.ILI opmikoBa, JI.H. Kpyrnukosa «/lunakrruueckuit marepuan mo xumun. 10 - 11. [locobue mins yuurens»,
M.:IIpoceeuienune, 2012.

KontponbHo-uzmeputensubie Matepuaisl. Xumus. 11 knace/ coct.E.H. Ctpensnuxosa, H.I1. Tperybosa. — M. BAKO, 2013.

Xumust: CripaBounsle Matepuainsl: Kuura st yuamuxcs/ FO. 1. Tperbsakos, H.H. Oneitaukos, S.A. Kecnep, U.B. Kazemupuuk. — 2-e u3n.,
nepepad., - M.: [Ipocsemenue, 1989r.

COopHUK 337124 ¥ YIpaXXHEHHH 10 XuMuK: Y ueOHoe ocodue s ydamuxces 8-10 kmaccos / S.JL. [onbadapo, 10.B. Xonakos, F0.b. JlonoHoB.
— 2-e 3., - M.: IIpocBemenne, 1984r

Ounuknoneaus st netei. (Tom 17.) Xumus. — M.: Mup sHiknoneanii ABanta+, Actpens, 2008. — 656¢

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



1. http://www.alhimik.ru MpeactaBneHbl pybpUKN: COBETbI aBUTYPUEHTY, YUUTENIO XMMUK, CPABOYHMK (0UYeHb 6onbluas nogbopka Tabanu, u
CMpaBOYHbIX MAaTEPMANOB), BECENAs XMMUA, HOBOCTM, OIMMMNNAZAbI, KYHCTKamepa (Macca MHTEPECHbIX MCTOPUYECKUX CBEAEHUIA).

2. http://www.hij.ru }ypHan «Xvmunsa u }nU3Hb» NOHATHO M 3aHMMATE/IbHO PaccKasbiBaeT 060 BCeM MHTEPECHOM, YTO MPOMCXOAUT B HayKe U B
MUPE, B KOTOPOM Mbl }KUBEM.

3. http://chemistry-chemists.com/index.htm| 3n1eKTPOHHbIN }KyPHaN «XUMUKN N XUMUA», B KOTOPOM MPeAcTaB/eHO MHOXECTBO OMbITOB Mo
XMMUU, 3aHNUMATE/IbHOM MHDOPMaLMK, NMO3BONAIOLLEN YBIeYb YYEHNUKOB SKCNEPUMEHTA/IbHOM YacTbio NpeamerTa.

4. http://c-books.narod.ru BceBo3amoskHas autepartypa no xMmuu.

5. http://www.drofa-ventana.ru U3secTHoe n3gaTesbcTBo yuebHol nTepaTypbl. HOBUHKM HAay4YHO-MOMNYAAPHbIX U 3aHUMATENbHbIX KHUT M0
XUMUMU.

6. http://1september.ru }ypHan ans yunteneit u He ToNbKO. BO/bLIOE KOANYECTBO PaboT YYEHUKOB, B TOM YMC/IE U UCCeA0BaTe/IbCKOro
XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya BcepoccuiiCKMiM LWIKONbHbIA NOPTas CO CCbiKaMu Ha 06pa3oBaTe/ibHbIe CaliTbl MO XUMUMU,

8. www.periodictable.ru C6OpHUMK cTaTe 0 XMMUYECKUX SNEMEHTAX, UAIIOCTPUPOBAHHbIA SKCNEPUMEHTOM
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IMTPUJIOKEHUE

[Ipunoxxenue 1.

BocnurarenbHbIH NOTEHIHAA
BocnurarenpHbIi NOTEHIUAN PEANU3YETCS YEPE3:
- YCTAQHOBJICHUE JOBEPUTEILHBIX OTHOIIICHUI MEXIy YUYUTEIEM U €T0 YUYCHUKAMH, CTIOCOOCTBYIOIIUX
MTO3UTHBHOMY BOCIIPHATHIO YHAITUMICS TPEOOBAHUH M IPOCHO yUUTEIs, TPUBICYCHNIO0 HX BHUMAHHS
K 00cyXI1aeMoii Ha ypoke HH(pOpMAIIiH, aKTUBU3AIINH UX T03HABATEIBHOM IS TEIHOCTH;
- MOOYXJICHHUE NIKOJHLHUKOB COOJIFOIaTh HA YPOKE OOIICHIPUHSTHIC HOPMBI TMOBEICHUS, MpaBUiIa
OOIIeHUST CO CTapmuMu (yYUTEIsIMH) M CBEPCTHUKAMHU (IIKOJBHUKAMHM), TMPUHIMIL Y4eOHOU
JTUCTIMTLTAHBI M CaMOOPTaHU3aINH;
- MPUBJICUYCHUE BHUMAHUS IIKOJbHUKOB K IICHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YpPOKax sIBICHHM,
opraHuzanus ux paboThl ¢ MOJy4yaeMOl Ha YPOKE COIMAIbHO3HAYMMON HH(pOopMarueit
— VHUIMHPOBAHHE €€ OOCYKIIEHHUS, BHICKA3bIBAHMS YUYAIMMHCS CBOETO MHEHHUS IO €€ TIOBOY,
BBIPa0OTKH CBOETO K HEW OTHOIIECHYIS,
- HCIIOJIb30BAaHUE BOCIHUTATCIBHBIX BO3MOXKHOCTEH COJEpXKaHMs YYeOHOro TpeaMmeTa depes
ACMOHCTpAUMIO ACTAM TIMPUMEPOB OTBETCTBCHHOI'O, TIPAXIAHCKOIO IIOBCACHUSA, TMPOABICHUA
YeIIOBEKOIO0US U TOOPOCEPICTHOCTH, Yepe3 0J00p COOTBETCTBYIOIINX TEKCTOB IS YTSHHS, 33124
JUIsL petIeHusl, TpoOJIeMHBIX CUTYalni JUist 00CYXKICHHS B KI1acce;
- TpUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (opM paboThl ydYamuxcs: WHTEUIEKTYaNbHBIX UID,
CTUMYJIHPYIOIINX ITO3HABATEIEHYI0 MOTHUBAIIUIO ITKOJFHUKOB; JUCKYCCHI, KOTOPBIE MAIOT yYaIIAMCS
BO3MOXXHOCTh TPHOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO MHAJiOra; TPYIIOBON padOTHl WM
paboThI B IMapax, KOTOPhIC y4aT IIKOJHLHUKOB KOMaHIHOW pabOTe W B3aMMOMACHCTBUIO C JAPYTUMH
JETHMH;
- BKITIOYEHHE B YPOK WTPOBBIX MPOIETYp, KOTOPhIE MOMOTAIOT TOANEPKAaTh MOTHBAIIMIO NIETEH K
MMOJIYy4YCHUIO 3HaHI/II\/'I, HaJIQAXKUBAHUIO MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIICHUM B KiIacce, IIOMOrarT
YCTaHOBJICHHUIO JOOpOKeIaTeIbHONU aTMOC(hEphl BO BpeMsl YPOKa;
- opraHu3anus medCcTBa MOTUBUPOBAHHBIX U APYINPOBAHHBIX YUAIIUXCS HAJ X HEYCIIEBAIOIINMU
OJHOKJIAaCCHUKaMH, Jarollero IMKOJIBHHKaAM COLMAJIBHO 3HAYMMBIH OIBIT COTpyAHHNYECTBA U
B3aMMHOM MTOMOIITH;
- WHUIUUPOBAHWE W TIOJIEPKKA HCCIENOBATENLCKON JEATeNbHOCTH INKOJBHUKOB B paMKax
peanu3anud UMW WHIWBUAYAIBHBIX M TPYNIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, YTO JACT
IIKOJIbLHUKaM BO3MOXKHOCTh TIPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIICHUS TEOPETUUCCKOMN
Mpo0JIeMbl, HABHIK TEHEpUPOBaHUS M OGMOpMIICHHS COOCTBEHHBIX HWJIEH, HABBIK YBaKUTEIHHOTO
OTHOIIIEHUS K YYXKUM HiessM, 0pOopMIIEHHBIM B pab0Tax JAPYruX UCCIENOBATENeH, HABBIK MTyOINYHOTO
BBICTYIUICHUS [IEPEN ayAUTOPUEHN, apryMEHTUPOBAHMS M OTCTAaUBAHUS CBOEH TOUKH 3PEHUS.

[Ipunoxenue 2.
Kputepuu u HopMbI OLleHUBaHUS PadoT no xumuM yyammxest 10-11 kiaaccos.
OuneHkKa yCTHBIX OTBETOB.

OTmeTrka «5» - CTaBUTCA B TOM CiIydae, €CIW y4YalllMiici MOKa3blBAET BEPHOE MOHUMAHHE
XMMHYECKOHN CYITHOCTH PACCMATPUBAEMBIX SABJIECHUNA U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHIA,
JTa€T TOYHOE OMPE/ICIICHUE U UCTOJIKOBAHME OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHil, a TAKKe
MPaBWIbHOE OMNpeAeNieHNe XUMHUYECKUX BEIHYMH, MX EIUHUI] M CIOCO00B HW3MEpEHUS;
MIPaBUJIILHO BBITIOJIHSIET YEPTEKH, CXEMBbI B TPa)UKH; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY,
CONPOBOXKIAET PACCKA3 HOBBIMHU IIPUMEPAMH, YMEET NIPUMEHUTH 3HAHUS B HOBOW CUTyaluH
MPY BBITTOJTHEHUH MPAKTUYECKUX 3aIaHUHN; MOXKET YCTAHOBUTH CBSI3b MEXKIY M3Yy4a€MbIM U



paHee U3yYEHHBIM MaTEepUajoM IO KypCy XUMHH, A TaK K€ C MAaTEPUAIOM, YCBOCHHBIM II0
U3Y4YECHHIO IPYIUX IIPEIMETOB.

OTtmeTKka «4» - CTaBUTCS, €CIIM OTBET YYCHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBaHMAM K
oTBeTy Ha «5», HO JaH 0e3 MCIO0Jb30BaHMUsS COOCTBEHHOIO IUIaHA, HOBBIX NPUMEPOB, Oe3
IIPUMEHEHUs 3HAHUH B HOBOW CUTyaluu, 0€3 MCIOJb30BaHUS CBSA3EH C paHee M3YyYECHHBIM
MaTEpHUaJIOM, YCBOCHHBIM IIPU HU3YYEHHU IPYTUX MPEIMETOB; €CIM YYallUKCSA IOIYCTHI
OJIHY OIIMOKY WM He Oosiee IBYX HEOUYETOB U MOXKET MX UCIPABUTHh CAMOCTOSITEIHHO WU C
HEeOO0JIbLION TOMOLIBIO YUUTEIS.

OtrMeTKa «3» - CTaBHUTCS, €CIM yYallUKCS MPABHIBHO IMOHUMAECT XUMHUYECKYIO CYITHOCTh
paccMaTpuBaeMBbIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTACIBHBIC TPOOEITBI
B YCBOGHHUHU BOIPOCOM Kypca XHMMHH, HE TMPEMSATCTBYIOLIUE JalbHEHIIeMy YCBOCHUIO
MPOrpaMMHOTO MaTepuaia; yMeeT NPUMEHSATh MOJIYYCHHbIC 3HAHUS TPU PEIICHUU MPOCTHIX
3alad C HCIOJIb30BAaHMEM TOTOBBIX (DOpPMYN, HO 3aTpyAHSETCS MpU pPELICHUU 3ajad,
TpeOyIOMMX MPeoOpa3oBaHus HEKOTOPBIX (QOPMYI;AOMYCTHI HE Ooljiee OHOW TpydOoit
OLIMOKYU U JIBYX HEIOYETOB, HE Oojiee OAHON rpyOoi U oJIHOM He Tpy0oil omubku, He Oosee
IBYX-TpEeX HE rpyObIX OmHOOK, OAHOH HE Tpy0oil OMMOKM M TPEX HEIOYETOB, IOIYCTHII
YeThIPE WM MATh HEOYETOB.

OTtMeTKa «2» - CTABUTCS, CCIIM YYAIMICSA HE OBJIAZIC] OCHOBHBIMU 3HAHUSMH U YMCHHH B
COOTBETCTBHUH C TPEOOBAHHMSIMHU MPOrPAMMBI M JOMYCTHJI OOJIbIIIE OMIMOOK U HEAOYETOB, YeM
HE00XO0IUMO I OLIEHKHU <3 .

OuneHka nMcbMeHHBIX padoT.
OtMeTKa «5» cTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJHOCTHIO 0€3 OIMO0K U HEOYETOB.

OT1MmeTKka «4» cTaBUTCS 32 pabOTY, BHIMOJIHEHHYIO MTOJHOCTHIO, HO IPU HAJIMYUU B HEU HE
0osee oHOM Tpy0Oii OIIMOKK U OJTHOTO HEeJ0UeTa ; He OoJiee TpeX HEeAOUYETOB.

OtMmeTtka «3» CTaBUTCS, €CIIU YYEHHUK BBIMOJIHWI IIPAaBUIILHO HE MeHee 2/3 Bcel paboTsl Min
JOTYCTUI He O0s1ee 0THOM Tpy0oit OMIMOKH U IBYX HEJOUYETOB, HE 00Jiee OAHOM rpyOoit 1
oJIHOH Herpy0oil omunbKu, He OoJiee Tpex HErpyObIX OMIMOOK, OIHONW HErpyOoil OIMOKU 1
TPEX HEOYETOB, MPH HATUYHH YETHIPEX-TISTH HETOUYETOB.

OtMmeTKa «2» CTaBUTCS, €CIIHM YUCIIO OIIMOOK M HEZ0UETOB MPEBBICHIIO HOPMY OLIEHKHU <«3»
WJIM BBITIOJIHEHO MPaBUIIbHO MeHee 2/3 Bcell paboThl.

Onenka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT.

[Ikana nepeBoja B MATHOAILHYIO CUCTEMY OIICHKH
OtmMmetka «5» craButcs 3a BoimosiHeHne 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
Otmetka «3» cTaBUTCS 3a BoIoTHEHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BhITOJIHEHHE MeHee 50%,

Kpurtepuu oneHHBaHUS TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ikana nepeBo/a B MATHOAIIIFHYIO CUCTEMY OIICHKH
OtmMmetka «5» craButcs 3a BoimosiHeHne 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BeinonHeHue 70-89 % paboTsr;
Otmetka «3» cTaBuTCS 3a BoIToTHeHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIToJIHEHHE MeHee 50%,



Kpurepun oneHuBaHMs IKCIIEPUMEHTAIbHBIX YMeHUH (J1a0opaTopHbIe U
NPAKTHYECKHE 3aJaHNS).

OtMmeTKa «5» cTaBUTCS eca paboTa BHINOJIIHEHA MTOJHOCTHIO M IPABHIIBHO, CACIIAHbI
IIPaBUJIbHBIE HAOJIIOICHUS U BBIBOJIBI,

9KCIIEPUMEHT OCYIIECTBIIEH I10 IUIAHY C yYETOM TEXHUKU O€30I1aCHOCTH U IIPaBUII PabOTHI €
BEIIECTBAaMH U 000PYIOBaHUEM;

IIPOSIBJIEHBI OPTraHU3aLMOHHO - TPYAOBbIE YMEHUS, IOJAEPKUBAIOTCSA YUCTOTa pabovero
MecTa ¥ MOPAJIO0K (Ha CTOJIe, 5KOHOMHO UCIOJIb3YIOTCS] PEaKTHBBI)

OtmeTka «4» CTaBUTCA €CIIU pa60Ta BBITIIOJIHCHA ITPABUJIBHO, CACIIaHbI ITPABUJIBHBIC
HaGJIIOI[eHI/ISI " BBIBO/JIbI, HO IIPHU 3TOM 3KCHICPUMCHT IIPOBCACH HC IMTOJIHOCTHIO UJIN
A0 YIIECHBI HECYIIECCTBEHHBIC OIINOKH B pa60Te C BeIIECTBaAaMH U O60py,Z[OBaHI/ICM.

OtMmeTka «3» cTaBUTCS ecii paboTa BbINOJIHEHA TPABUIILHO HE MEHEE YeM HAIlOJIOBUHY MU
JIOTyILI€HA CYILIECTBEHHAs OLIMOKa B X0/1€ AKCIIEPUMEHTA B 00BSICHEHUH, B 0)OPMIIEHUH
paloThl, B COOJIIOICHUH ITPABUJ TEXHUKU O€30IIaCHOCTH Ha paboTe ¢ BeIleCTBAaMU U
000pyI0BaHUEM, KOTOPAS UCHPABIISIETCS TI0 TPEOOBAHHIO YIUTEIIS

OtMeTKa «2» CTaBUTCS €CIIU JAOIYILEHbI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B XOJI€:
SKCIIEPUMEHTA, B O0BSICHEHHUH, B 0OpMIIeHUH PabOThI, B COOJIIOICHNUN TIPABUIT TEXHUKU 0€3-
OIaCHOCTH IpH paboTe C BemleCTBaMU B 000pyI0BaHUEM, KOTOPBIE YJAITHICS HE MOXKET
UCIIPABUTH JIAXKE M0 TPEOOBAHUIO YUUTEISI.

Ouenka nNpoeKTHBIX padoT.

OtMmeTKa «5» CTaBUTCS €CIH 1€ YeTKO COPMYIMPOBaHA U yOeAUTEIbHO 0O0CHOBAHA.
[Ipencrasnen pa3BepHYTHIN IIJ1aH JOCTUKEHUS LEIU IPOEKTa. TeMa IIpoeKTa pacKpbITa
IIOJIHOCTBIO M HCUEPIIBIBAIOLIE.

Pabota coepkuT AOCTAaTOYHO MOJHYIO HHPOPMAIUIO U3 PA3IMYHBIX UCTOYHUKOB.
[IpencraBnen aHanu3 CUTyalMid, CKJIabIBABIIMXCS B X0€ pabOThI, CAeTaHbl HEOOXOJMBbIe
BBIBO/IbI, HAMEYEHbI IIEPCIEKTUBBI paboThl. PaboTa oTIMYaeTcs TBOPUECKUM MOJIXOIOM,
COOCTBEHHBIM OPUTMHAIBHBIM OTHOILLICHUEM aBTOpPa K ujaee npoekra. Pabora otianuaercs
YETKUM U TPAMOTHBIM O()OPMIIEHHEM B TOUHOM COOTBETCTBUHU C YCTAHOBJIEHHBIMU
IpaBUIaMU. BeICTyIIEHHE COOTBETCTBYIOT TPEOOBAaHUSIM MTPOBEACHUS MPE3EHTALINHU, OHO He
BBIIIIJIO 32 PAMKHU PETJIaMEHTa, aBTOP BJIAJEET KYJIbTYypOU OOILEHHUS C ayAUTOPUEH,
IIPE3EHTALMSI XOPOILO MOATOTOBIIEHA, aBTOPY YAaJ0Ch 3aMHTEPECOBATh ay JUTOPHIO.
[IpoayKT MOTHOCTBIO COOTBETCTBYET TPEOOBAHUIM KauecTBa (3CTETUYEH, yI00EH B
UCIOJIb30BAHUH, COOTBETCTBYET 3asBJICHHBIM LEJISIM).

Otmerka «4» cTaBUTCS ecid 1enb chopMynupoBaHa, HO He oOocHoBaHa. [IpencraBieH
KpaTKUM TUIaH AOCTMOXKEHUS LENH MpoekTa. Tema mpoekTa pacKkpbiTa HE MOJIHOCTHIO. PaboTa
COJZICPKUT HE3HAYUTEIbHBIH 00BeM Moaxojsmeil nHpopMaluu M3 OrpaHMYEHHOI'O YHUCIa
OJTHOTHUITHBIX HCTOYHUKOB. IIpencrtaBneH pa3BepHyThII 0030p pabOThl MO JOCTHKEHHUIO
1esiel, 3asBJIEHHBIX B MpoekTe. PaboTa camocTosATeNnbHAas, AEMOHCTPUPYIOLIAs CEphe3HYIO
3aMHTEPECOBAHHOCTh aBTOPA, MPEINPHUHSITA MOMBITKA MPEICTaBUTh JIUYHBIA B3TJIS] HA TEMY
MPOEKTa, MPUMEHEHBI JIEMEHTHI TBOpYECTBA. [IpeAnpUHATEI TOMBITKH OPOPMUTH PaboTy B
COOTBETCTBUM C YCTaHOBJIEHHBIMHU IpaBWJIaMH, MPHUIATh € COOTBETCTBYIOUIYIO CTPYKTYPY.
BricTyniieHre COOTBETCTBYIOT TpeOOBaHMSIM IPOBEIEHUS MPE3CHTAlMM, OHO HE BBIILIO 32



paMK{ perjJamMeHTa, HO aBTOp HE BIAJEET KyJIbTypOll OOINeHUs ¢ aynuropued (ymeHue
OTBEYATh Ha BOMPOCHI, IOKAa3bIBaTh TOYKY 3peHUs). [IpOAyKT HE MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa

OtmeTrka «3» cTaBUTCS €cClu Lelb cHOPMYIHpPOBaHA HEYETKO MO0 HE chopMymupoBaHa.
[IpencraBneHHbl MJaH HE BEAET K JOCTUIKEHHUIO LIeJIM NpoeKkTa. Tema MpoekTa pacKpbiTa
¢parmentaprno. bonbinas yacte mpeacTaBieHHOW HH(OpMANMM HE OTHOCUTCS K TeMe
paboThl. AHalIM3 3aMEHEH KpPaTKUM OINMCAaHUEM XOJAa W MopsaKa paboTbl. ABTOp HPOSBUI
HE3HAYUTENIbHBIN HHTEPEC K TEME MIPOEKTA, HO HE MPOJIEMOHCTPUPOBAT CAMOCTOSATEIbHOCTH
B paboTe, HE HCIHOJB30Baj BO3MOXKHOCTH TBOPYECKOrO MOJXOJa. B MUCEMEHHON 4acTu
paboThI OTCYTCTBYIOT YCTaHOBJIEHHBIC MTPABHIIAMH TTOPSIOK M YETKask CTPYKTYpa, IOIMYIIEHbI
omnOKku B odopmieHud. BpICTyIuieHHE HE COOTBETCTBYET TPEOOBAHUSIM MPOBEACHHUS
npe3eHTanuu. [IpoeKkTHBIH MPOAYKT HE COOTBETCTBYET TpeOOBaHMAM KaudecTBa (ICTETHKA,
y100CTBO UCIIOJIBL30BAaHUS, COOTBETCTBHE 3asIBJICHHBIM LIEIISIM)

Onenka yMeHI/Iﬁ peliaTb pacCu4€THLIC 3aJaYU.

OtMeTKa «5» CTaBUTCS €CJIM B JIOTHYECKOM PACCYXJACHUU U PELICHUH HET OIIMOOK, 3aj1a4ya
pelleHa paluoHaIbHBIM CIIOCOO0M;

OtMeTKa «4» CTaBUTCS €CIIU B JIOTUYECKOM PACCYKIECHUU U PELICHUS HET CYHIECTBEHHBIX
omuOO0K, HO 3aja4ya pelieHa HepalMOHAIBHBIM CIIOCOOOM, WJIM JIOMYIIEHO He Oojee ABYX
HECYIIECTBEHHBIX OIITHOOK.

OtmeTka «3» CTaBUTCS €CIIM B JIOTHYSCKOM PaCCy>KACHUU HET CYIICCTBCHHBIX OH_II/I6OK, HO
AonyucHa CymeCTBCHHAas OIIMOKa B MATEMaTHYECKHX pacucTax.

OTMeTKa «2» CTaBUTCS €CIIH HMEETCS CYIICCTBCHHBIC OIUOKHU B JIOTHYECKOM pacCyxa€Huun
" B PCIICHHUU.

Onenka ymeHH# pelmiaTh IKCIIEPUMEHTAJIBbHBIC 32/1a4H.

HpI/I OLICHKE 3TOro yMCHuUs CICAYCT YUYUTBIBATH Ha6J'IIOI[eHI/ISI YUuTeiid U MPEAbABIACMBIC
yYdamuMces pe3yabTaThbl BBIITOJTHCHUSA OIIBITOB.

OT1MmeTka «5» CTaBUTCA €CIIM IJIaH PEUIEHUs 3aJa4d COCTAaBJIEH MPABHIIBHO, OCYILECTBIICH
moAOOp XUMHUYECKUX PEAKTUBOB M OOOPYIOBaHMs, JAHO TOJHOE OOBSCHEHHWE U ClIETaHBI
BBIBOJIBI.

OTMeTKa «4» CTaBUTCS €CIIU IJIaH PEHICHHS COCTaBJICH MPAaBHILHO, OCYIIECTBIICH MOA00D
XUMHYECKHX PEaKTUBOB M OOOPYIOBaHUS. JOIYIIEHO He OoJyiee JBYX HECYMISCTBECHHBIX
o1muO0K (B 00OBSICHEHUH M BBIBOJIAX ).

OTMeTKa «2» CTABHUTCS €CJIH TUTAH PEIICHHs] COCTABJICH MPABUIHLHO, OCYIIECTBIICH T0100p
XUMHYECKUX PEaKTUBOB M 000PYIOBaHHUS. JOMYIIEHA CYIIECTBEHHAs OIINOKA B 00BICHEHUHU
Y BBIBOJIAX.

OtmeTKka «2» CTaBUTCS €CIU JONYIIEHbI JBe U Oojiee OMMOKM (B IUIAHE pEIICHUs, B
mo0ope XUMUYECKUX, PEAKTUBOB U 000PYAOBaHUSI, B 00BICHEHUH U BHIBO/IAX ).

Ouenka pedepara.



W3noxeHHoe mNoOHMMaHHE pedepaTa KaK IEJIOCTHOTO aBTOPCKOIO TEKCTa OIpenesieT
KPUTEPHUH €r0 OLEHKU:

- HOBU3HA TEKCTA;
- 000CHOBaHHOCTb BBIOOpPA UCTOYHHKA,;

- CTENEHb PACKPBITHS CYIIHOCTH BOIPOCA;

- coOmoieHus TpeboBaHUl K 0(hOPMIICHHIO.
Hoswusna Tekcra:

a) aKTyaJbHOCTh TEMbI UCCIICIOBAHUS,

0) HOBM3HA M CAMOCTOSITEILHOCTh B IIOCTAHOBKE IMPOOJIEMBI, (OPMYIHPOBAHHE HOBOTO
acIieKTa N3BECTHOW POOIIEMBI;

B) YMEHHE paboTaTh C JIUTEPATYPO, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATH MaTepHa;
') CAMOCTOSITEJIBHOCTh OLIEHOK U CY>KJICHUI;

1) CTUJICBOE €IMHCTBO TEKCTA, €AUHCTBO KaHPOBBIX YEPT.

CreneHb pacKpbITHSI CYILIHOCTH BOIIPOCA:

a) COOTBETCTBHE IUIaHA TeMe pedepara;

0) COOTBETCTBHE COJICPKAHMS TEME U IIaHy pedepara;

B) MOJIHOTA U TITyOWHA 3HAHUHU TI0 TEME;

F) YMCHUC O606HIaTI), ACJIaTb BBIBOABI, COMMOCTABJIATL PA3JIMYHBIC TOUYKH 3PpCHUA 11O OAHOMY
BOIIPOCY

O60cHOBaHHOCTD BbIOOPA UCTOYHUKOB:

a) OLICHKA HCIIOJIb30BAaHHOM JUTEPATYPHI: MPUBIICUEHBI JIU HanbOojee U3BECTHBIE PAabOTHI 110
TeMe uccienoBaHus (B T.4. JKypHalIbHbIE MyOIMKAlMU TMOCIEAHUX JIET, TOCIeIHNE
CTaTUCTUYCCKUC TAaHHBIC, CBOJKHU, CIIPABKHU U T.)I.).

Cobnronenue TpeboBaHUM K 0(hOPMIIEHUIO:

a) HAacKOJIbKO, BEPHO, O(OPMIECHBI CCBUIKM Ha HUCIONb3YyEMYIO JHMTEPATypy, CIIHCOK
JIUTEepaTyphl; 0) OLIEHKA IPaMOTHOCTU M KYJIbTYpbl M3JI0KEHUs (B T.4. opdorpaduyeckoi,
MYHKTYallMOHHOM, CTHIIUCTUYECKON KYJIbTYpHI), BIaJ€HHE TEPMUHOIOTHEH;

B) coOitoieHne TpeboBaHui kK 00bEMY pedepara.
VYyamuiics npeacTaisieT pedepar Ha pelieH3MI0 He MO03/JHEe YKa3aHHOTO CPOKa.
Jlj1s yCTHOTO BBICTYIUIEHHUS yuariemycs foctaTouHo 10-20 MuUHyT.

OrmeTKa «5» CTaBUTCS €CIIM  BBIIIOJHEHBI BCE TPEOOBaHMS K HANMCAHUIO W 3alIUTe
pedepara: obo3HaueHa nmpolieMa U 000CHOBaHA €€ aKTyaJlbHOCTh, CIIEJIaH KPaTKUW aHallu3
pa3NMYHBIX TOYEK 3peHHsl Ha paccMaTpUBAeMyIO0 TpoOIeMy U JIOTHYHO W3JIOKEHA
cOOCTBEHHAs! MO3MLIUSA, CHOPMYIUPOBAHBI BBIBOJIBI, TEMa PACKPHITa MOJTHOCTHIO, BBIJEPKAH
00BEM, coOII0/IeHbl TPEOOBAaHNS K BHEIIHEMY O(OPMIIEHHUIO, JJaHbl MTPaBUJIbHBIE OTBETHI HA
JIOTIOJTHUTEIbHbIE BOIPOCHI.

OtMeTKa «4» CTaBUTCA €CIIU BBIIIOJIHEHBI OCHOBHBIE TPeOOBaHUS K pedepary U ero 3aufuTe
BBITNIOJTHEHBI, HO NPU 3TOM JIONYLIEHBI HENOYETH. B uyacTHOCTH, MMEIOTCS HETOYHOCTH B
W3JI0)KEHUU MaTepuana; OTCYTCTBYET JIOTMUYecKas MOCIEeAO0BATENbHOCTh B CYXACHUSIX; HE
BbIIEpKaH 00bEM pedepara; MMEIOTCS ymymieHHs B O(OPMIICHHHU; Ha JOMOJIHUTENIbHBIC
BOIPOCHI MTPH 3aIUTE JAHBI HETIOIHBIE OTBETHI.



OtmeTKka «3» CTaBUTCS €CIM UMEIOTCSA CYIIECTBEHHBIE OTCTYIUICHHSI OT TpeOOBaHUH K
pedepupoBanuio. B yacTHOCTH: TeMa OCBellleHa JUIIb YaCTUYHO; JOMYIIEHbI (aKTUYECKUe
omKOKH B coepkaHuM pedepata Wi IpU OTBETE HA JOMOJIHUTEILHBIE BOIIPOCH]; BO BpeMs
3aIIUThI OTCYTCTBYET BBIBOJ.

OTMeTKa «2» CTaBUTCS eciu Tema pedepaTra He pacKphITa, OOHAPYKUBACTCS CYIIECTBEHHOE
HEMOHMMAaHUE MPOOIIEMbI

[punoxxenue 3.
OueHouHbIH MaTepuaJl
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