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IHosicHuTENbHAA 3aNHCKA
[IporpaMMa 1o XMMHMM Ha YypOBHE cpefHero oOmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OOpa30BaTEeNbHON NPOrpaMMbl CpeiHero oodumero oOpa3oBaHUs,
npencrasieHHbix B ®I'OC COO, ¢ yuérom Konuenuuu npenopaBaHusi y4eOHOro npeamera «XUMHsD B
oOpa3oBaTenbHBIX Oprann3anusax Poccuiickoit denepanuy, peaausyonmx o0pa3oBaTelbHbIe IPOTPaMMBbI, U
OCHOBHBIX NIOJIO’KEHUH paboueil mporpaMMbl BOCIIUTAHUS.

OcHOBY MOJIX0OA0B K pa3paboTKe MpOorpamMMbl 10 XUMHH, K ONPEIeIICHHIO 00IIei cTpaTeruu
o0Oy4deHusi, BOCHIUTAHUS U Pa3BUTHs 0OydaroluXcs CpeicTBaMH yyeOHoro npeamera «Xumus» mias 10-11
KJlaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLENTyanbHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJep)KaHHs, pe3yJbTaToB OOydeHUs U TpeOOBaHUH K YpPOBHIO
MIOATOTOBKH BBIITYCKHHUKOB.

B cooTBeTcTBUM € TaHHBIMH TOJIOKEHUSIMU NpOrpaMMma Mo XUMHHU (0a30BbIM ypOBEHb) Ha
YpOBHE CpefHero o01ero oopa3oBaHus:

yCTaHaBIMBaeT  oOs3aTelibHOE  (MHBAPHMAHTHOE)  TPEIMETHOE  COJEp)KaHHWe,  OMpenesseT
KOJIMYECTBEHHBIE M KAuECTBEHHBIE €r0 XapaKTEPUCTUKM Ha KaKIOM JTale W3ydeHUs IpeaIMeETa,
MpelycCMaTpuBaeT NPUHLUIBl CTPYKTYpPUPOBAHHS COAEpXKaHHUS M paclpeiesieHuss ero Imo Kiaccam,
OCHOBHBIM pa3jiejlaM U TeMaM Kypca; JIaéT MpUMEpHOe paclipejiesieHue y4eOHbIX 4acoB M0 TEMAaTUYECKUM
paszenaM, peKOMEHIYET MPUMEPHYIO MOCIEeA0BAaTEIbHOCTh H3YUEHHUs OTAEIbHBIX TeM Kypca C Y4YETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOIro mpoliecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuatomuxcst 10—11 kimaccoB; TaéT METOAMUYECKYIO HHTEPIIPETALIMIO 1IeJIeH U3yueHus mpeaMeTa Ha ypOBHE
COBPEMEHHBIX NMPHOPUTETOB B CUCTEME CPEHEro oO0IIero o0pa3oBaHHUs, COAEPIKATEILHON XapaKTePUCTUKU
IUTAHUPYEMBIX PE3YyJbTaTOB OCBOEHHS OCHOBHOW OOpa30BaTeIbHOW MpPOrpaMMBbl CpEIHEro OOIIero
00pa3oBaHMsl (JMYHOCTHBIX, METANpeIMETHbIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSTeIbHOCTH 00YyYaroIIerocs o OCBOCHHUIO COEepKaHUs MpeaAMETa.
ITo BceM Ha3BaHHBIM MO3MIMSAM B MPOrpaMMe MO XMMHUHU COOJIIOJIEHa MPEEeMCTBEHHOCTh C
(dbenepanpbHON pabouel MpPOrpaMMON OCHOBHOTO 00mIero oOpa3oBaHHs MO XuMuU (st 8—9 KiaccoB
o0pa3oBaTeNbHBIX OpraHu3alui, 6a30BbIi YPOBEHbD).
Xumudeckoe o0pa3oBaHKe, MOTydaeMOe BBITYCKHHUKaMH 00I1e00pa3oBaTeIbHON OpraHu3aIui,
SBIISICTCS HEOTHEMJIEMOM YacThi0 MX OOpPa30BAaHHOCTH M CIY)KUT 3aBEpPLIAIONIUM 3TAllOM pealu3allid Ha
COOTBETCTBYIOIIEM 0a30BOM YpPOBHE KJIHOYEBBIX LEHHOCTEH, MPUCYIIHUX LEJIOCTHON CHCTEME XMMHYECKOTO
oOpazoBanus. KiodyeBble I1IEHHOCTHM  KacaloTcs IO3HAHMS  3aKOHOB  NPHUPOJBI,  (OPMHPOBAHHUSA
MHPOBO33pEHUsI U OO0IIeH KyJIbTYphl UElIOBEKa, a TaKKe 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0pOBBIO M NMPHUPOJHON cpere. Peanuzyercs xumudeckoe oOpazoBaHue 00ydaroIUXCsl HA YPOBHE
cpenHero oomiero oOpa3oBaHMs CPEICTBAMHU yuyeOHOIro NpeaMera «XUMHUs», COAEpKaHUE U MOCTPOSHHE
KOTOPOTO OIpeJesieHbl B MpOrpaMMe MO XUMHUU C YYETOM CHEUU(PHUKH HAyKd XUMHUH, €€ 3HAuYeHUs B
MO3HAHUM MPUPOBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TaKkKe ¢ yUETOM OOMIMX LieJel ¥ MPUHIMIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl cpefHero oOmiero oOpas3oBanHus B Poccuiickoii
®denepanuu.

ITpu hopmupoBaHuU coliepKaHUA MpeaMeTa «XUMHUSD» YUTEHBI CIEIYIOUINE MOJIOKEHHS O
cnenuQuKe ¥ 3HaYeHUN HAYKH XUMUU.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK MI'paeT 0coOyI0 pojb B CO3AaHUU HOBOU
0a3pl MaTepuaIbHOW KyJIbTYpbl, BHOCUT CBOM BKJIaJ B (OPMUPOBAHHE PALMOHATBLHOTO HAY4YHOTO
MBILIUICHHS], B CO3/IaHUE IIEIOCTHOTO MPEACTaBICHUsI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE NMPHUPOJBI U
yelioBeKa, KoTopoe GopMUpPyeTCcsl B XUMUU Ha OCHOBE NTOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY KAIOILEro
MHpa, OCO3HAHUS B3aHMMOCBSI3U MEXAY CTPOCHHEM BEIECTB, X CBOMCTBAMH U BO3MOXKHBIMH OOJIACTSIMH
MIPUMEHEHUS.

CoBpeMeHHass XUMHUsS KaK HayKa CO3MJaTelbHasl, HayKa BBICOKMX TEXHOJIOTHI HaIlpaBJIEHA HA
pelieHre T00adbHBIX NPOOJEM YCTONYMBOIO pa3BUTHUS YENOBEUYECTBA — CHIPHEBOW, IHEPreTHUUYECKOM,
MUILIEBOM, HKOJOTUYECKOM Oe30MacHOCTH M OXpaHbl 370pOBbsi. TecHO B3aMMOACHCTBYS C APYTUMH
€CTECTBCHHBIMH HayKaMH, XUMHS CTaja HEOThEMJIEMON 4YacTbl0 MHPOBOW KYJBTYpbl, HEOOXOAUMBIM
YCIIOBHEM YCHEIIHOTO TPYy/Aa ¥ KU3HHU KaXKIO0ro YjeHa o0IIecTBa.



B cooTBeTcTBHM ¢ OOIIMMH LEISIMU M IPUHIMIIAMU CPEIHETr0o 001Iero oopa3oBaHus cojiepikaHue
npenMera «Xumus» (10-11 kmaccel, 0a30BbIl ypOBEHb U3yUEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYpHYIO TOATOTOBKY OOYYaIOUIMXCs, HEOOXOAMMYI0 UM JJsi BBIPAOOTKM MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHUS B KHU3Hb COLMYyMa, MPOJOLKEHHUS O0Opa3oBaHHUs B pa3IMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnomuMu npeaMera «XUMHsD» SBISAIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMUs» U
«O01mas 1 HeopraHuyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOM HayKH: CHCTeMa 3HAHWM MO0 HEOPraHMYECKON XUMUM (C BKIIOYEHHEM 3HaHUM U3 00IIel XUMHUHN) U
opranudeckoil xumuu. @opMHUpOBaHUE AAHHOW CHCTEMBl 3HAHUHM NMPH U3yYEHHM MpeaMeTa oOecreyuBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCEIO0 MHOT000pa3us BEIIECTB Ha OCHOBE OOLIMX MOHSATUH, 3aKOHOB U TEOPHd
XUMHH.

Crpykrypa coaepxkanus KypcoB — «Oprannueckas xumusi» U «O0mas 1 HeopraHudeckasi XUMHUs»
copMHpOBaHa B MPOrpamMMe 110 XMMUU Ha OCHOBE CHCTEMHOTO TO/X0/1a K U3YUYEHHUIO YUeOHOTO MaTepHuasia
n oO0ycloBJieHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHMEM 3HAHUI Ha OMNpeAeNEHHBIX TEOPETUYECKUX
ypoBHAX. B Kypce OopraHMyYeckoil XMMHHU BELIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOpUHU
CTpPOCHHSI OPraHMYEeCKHX COEIMHEHHWH, a Takke Ha YpOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
NpeJCTaBICHUN O CTpoeHUH BemlecTB. CBeeHUs 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU —
OT YTJEBOAOPOJOB /IO CIIOXHBIX OMOJIOTHYECKH aKTHUBHBIX COCIMHEHMHA. B Kypce opraHMYecKOil XUMUU
MOJy4yaroT pa3BUTHE C(HOPMHUPOBAHHbIE HA YPOBHE OCHOBHOTO O0IEro o0Opa3oBaHuUsl IEpBOHAYAIbHbIC
MIPE/ICTAaBICHUSI O XUMHUYECKOW CBSI3M, KJIACCHU(PHUKAIIMOHHBIX NMPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

B npenmere «Xumus» 0a30BOro ypoBHSI pacCMaTpUBAETCSl M3YUYEHHBI Ha YpOBHE OCHOBHOI'O
o01iero o0Opa3oBaHUs TEOPETHUECKUI MaTeprai U (GaKTOIOIMYECKHE CBEICHHUS O BEIIECTBaX U XMMUYECKOMH
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO011as U HeopraHuueckas XUMHsD) 00y4arolMcsl IPe10CTaBIIsAeTCs
BO3MOXHOCTh OCO3HaTh 3HAUEHHUE MEPHOAMYECKOIO 3aKOHA C OOLIECTEOPETHUECKUX U METOIO0JIOIMYECKHX
MO3UIMH, MIy0ke MOHATh HCTOpPHYECKOe H3MEHEeHHe (YyHKUMH 3TOro 3akoHa — OT oOoOmiaromiei 10
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHW O BaXKHEHIIMX BEMIECTBAX, HMX COCTaBe, CTPOCHHHM, CBOMCTBAX H
IIPUMEHEHNHU, a TAaKXKE O XMMHYECKHMX PEAKLUAX, HMX CYHIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKaHUs
nonoaHserca B Kypcax 10 m 11 kimaccoB anemeHTamMu ColepKaHUs, UMEIOIIUMH KYJbTYPOJIOTUYECKHA U
MPUKIIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBS3H XMMUH C JIPYTMMHU HAayKaMH,
pPacKpbIBalOT €€ poJb B MO3HABATENbHOM M MPAKTUYECKOW JEATEIbHOCTH YelIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)KEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XUMHH,
MTOMOTalOT BBIIMYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX MTPOOJIEMax, CBA3aHHBIX
C XMMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMALIMIO U MPUMEHATh €€ Ul MOMOJIHEHUS 3HAHUM, perieHus
HHTEJJIEKTYalbHBIX M SKCIIEPUMEHTAIBHBIX HCCleAoBaTenbcKuX 3aj1ad. CopepxaHue yd4eOHOro IMpeamMera
«XUMUS» JAHHOTO YPOBHS M3Y4YEHHS OpPUEHTUPOBAHO Ha (OPMHpPOBAHHME Yy OOyyaromuxcs
MHPOBO33PEHYECKON OCHOBBI NIl MOHMMaHUs (QMIOCO(PCKUX HJeH, TaKuX Kak: MaTepUalbHOE €IUHCTBO
HEOPTraHMYECKOT0 U OPraHUYEeCKOro MUpPA, OOYCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHUEM,
MM03HABAEMOCTh NPUPOJHBIX SIBICHUN MyTEM SKCIIEPUMEHTAa U PEIICHUs MPOTHBOPEUUN MEXKIYy HOBBIMU
(dakTaMM M TEOPETHYECKUMH MPEANOChIIKAMH, OCO3HAHHE POJIM XUMHHM B PELICHUH SKOJIOTHYECKHX
npo0iieM, a TaKkke nMpolsaeM cOepeKeHUs] IHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHN U
MaTepUasoB.

B mnnane pemeHuss 3amad BOCIUTAHUS, DPA3BUTHUS W COLMANIU3ALMU OOYYaIOIIMXCS MPHUHATHIE
IIPOrpaMMOI IO XMMUH MOJIXO/bI K ONPEAEIECHUIO COAEPKAHUS U IIOCTPOEHUS IIpeIMeTa IIPEyCMaTPUBAIOT
dhopmupoBaHre y 00y4arOmMXCs YHUBEPCAIBHBIX yUEOHBIX IEHCTBUN, UMEIOIIMX 0a30BO€ 3HAYCHHE IS
pa3NUYHBIX BHUJIOB JACATENBHOCTU: pelleHHs NpoOseM, IMOHMCKa, aHanu3a M o0paboTKM WHGopMaluy,
HEOOXOMUMBIX JJIi TPUOOpPETeHHs] ONbITa MPAKTHUYECKOH M HCCIEeN0BAaTENbCKOW eI TeNIbHOCTH,
3aHUMAIOIEN BaKHOE MECTO B IO3HAHUM XUMUH.

B npakTuke mpernomaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOI'O 00Iero oopazoBaHuUs Tak M Ha
YPOBHE CpeaHero ooOuero o0pa3oBaHMs, NpPU ONPENEICHUU COIEPIKATEIbHOM XapaKTEPUCTHKH IIeJei
W3y4YeHHUsS TpeaMeTa  HamnpaBiIeHHEM  MEpBOCTENEHHONW  3HAUMMOCTH  TPAAMIIMOHHO  NpU3HAETCA



(opMHpOBaHHE OCHOB XHMHYECKOM HAyKH Kak OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTHYECKOU
JIEATEIbHOCTH YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAUYECKON TOYKH
3peHUs TAKOW MOAXOJI K ONPEIEIICHUIO LIENeH N3YUEeHUs NIPEIMETA SABJISETCS BIIOJIHE ONPABIAHHBIM.

['1aBHBIMM LeJSIMH M3Y4YeHMsl NpeaMeTa «XMMHD» HAa YPOBHe cpe/iHero o0uiero odpa3oBaHus
Ha 0230BOM YPOBHE SIBJISIIOTCS:

(hopMUpOBaHHE CUCTEMBl XUMHUYECKHX 3HAHWUH KaK Ba)KHEWINEH COCTABISIFONICH €CTCCTBCHHO-
HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JI€KAaT KIIOUYEBbIE MOHATHS, (yHIAMEHTAIbHBIE
3aKOHBI U TEOPUU XHUMHUH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE U MTOHUMAHUE CYITHOCTH JTOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpPHEH WX pa3BUTHSI U
CTaHOBJICHHUS;
dbopMupoOBaHWE M pa3BUTHE TMPEACTABICHUNH O HAy4YHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUii, HEOOXOAUMBIX IJIsi NMPUOOpPETEHHs] YMEHUW OPHEHTHUPOBATHCS B MHPE
BEIIECTB M XUMUYECKUX SIBJICHHUI, UMEIOIIIUX MECTO B IPUPO/JIE, B TPAKTHUYECKON U MOBCETHEBHOMN
KU3HU;
pa3BUTHE YMEHHMM U CHOCOOOB JAESTEIBHOCTH, CBS3aHHBIX C HAONMIOJIEHHEM W OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0/IEHUEM TMPaBUII 0€30MIaCHOTO OOpaIleHHs C BEIIECTBAMH.
ConeprkarenbHas XapakTepUCTHKA LIeNIel U 3a]1a4 U3y4YeHUsI TIPeIMETa B MporpaMMe o

XMMHHU YTOYHCHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH ITPUOPUTETAMHU B CUCTEME CPETHETO
o01ero oopa3oBaHusl.

Cel"OI[HH B IIPCTIOJIaBaHU U XNUMHUH B OOJIBIIIEH CTEIIEHU oTnaércs MMpCAINOYTCHHUC HpaKTI/I‘IeCKOﬁ

KOMIIOHEHTE COoJIepKaHusl 00yueHus, OpDUEHTHUPOBAHHOM Ha MOATOTOBKY BBIITYCKHHKA
o0m1eo0pa3oBaTenbHON OpraHU3alliy, BIAJACIOIIero He HabopoM 3HaHUH, a QYHKIMOHATBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMHU aKTHBHOTO TOJTyYeHHs 3HAHUHN ¥ TPUMEHEHHS UX B
peanbHOM KU3HU JJIs PEIICHHS MPAKTUYECKUX 3a1a4.

B 310l cBsI3M IMPpU U3YyYCHUU IIPEAMETA «XHUMHUS» AOMMHHUPYHOLIIEEC 3HAYCHUEC npnoﬁpeTamT

TAKHE LCJIU U 3a1a4H, KaK:

ajanTanus oOydyaroIuxcs K YCJIOBHUSAM JMHAMHYHO DPAa3BUBAIOILErocs MHpa, (HOpMHUpPOBaHUE
HHTEJJIEKTYyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amM00Opa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHATHIO T'PAMOTHBIX PELIEHMH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHre y oOydaromUXCsl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), HUMEIOIIUX
YHUBEpPCAJIbHOE 3HAUCHME I PA3JIMYHBIX BHUJIOB JEATEIBHOCTH: PELICHHs IMpoOJieM, MOHUCKA,
aHanu3a ¥ o0paboTku MHGOpMALNUK, HEOOXOTUMBIX JUIsl MPUOOPETEHHs OMbITa AESITEIHLHOCTH,
KOTOpasi 3aHMMAaeT BAaKHOE MECTO B IO3HAHUU XUMHM, a TaKXKe IS OLIEHKH C MO3UIMM
9KOJIOTMYECKO 0e30MacHOCTH XapakTepa BIMSHHS BEUIECTB M XUMHUYECKHX IPOIIECCOB Ha
OpraHM3M YeJIOBeKa U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HHTEJUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEH
o0yyaroImuxcs: CIIOCOOHOCTH CaMOCTOSITETIbHO IPHOOpPETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSAMH, UCIOIB30BAaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TIOMCKA U aHaIK3a y4yeOHOW M HAayYHO-TIOMYJISIpHOW MH(OPMAIUK XUMHUYECKOTO
COJIepKaHus;

(dbopMUpOBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHUECKOTO MBIILICHHUS,
HaOJIIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKUE y OOyyaromuxcs yOexIEHHOCTH B I'yMaHHCTHYECKOH HANpaBICHHOCTH XUMUH, €&
BAXHOM pOJIM B pEUIEHUH TJI00aNbHBIX MPOOJIEM pPALMOHAIBHOTO MPHPOIONOIL30BaHUS,
MOTIOJTHEHNSI DHEPrETUUECKUX PECYPCOB M COXPAHEHMsI MPHUPOJHOTO PaBHOBECHS, OCO3HAHUS
He00X0UMOCTH OepeKHOT0 OTHOIIEHHUS K IPUPOJIE U CBOEMY 37I0POBbIO, a TaKkKe MPUOOpETEHUS
OIbITa MCMOJIb30BAaHMS MOJYUYEHHBIX 3HAHMUU JUIsl TIPUHATUS IPaMOTHBIX PELICHUM B CUTyalUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

Ile.]m U 3aJa4Y1 M3YUYCHUSA MpPeIMETA «XuMHSD» R(218%1701051 HOI[pO6HYIO MCTOAHUYCCKYIO

MHTEpHIpEeTannio B pa3aene «llnmanupyemsle pe3ynbTaTel OCBOCHUS IPOIPAMMBI 10 XUMHUMY, TAKUM



o0pa3om obecriedyeHo 4ETKOE MPEICTABICHUE O TOM, KaKie 3HAHUS U YMEHHUS UMEIOT MPSIMOE OTHOIIICHUE
K peajiu3ali KOHKPETHOM LIeJIH.

B yueOHOM mnaHe cpeaHero oouiero oopa3zoBaHus mpeaMeT « XM 6a30BOr0 YPOBHS BXOJUT B
COCTaB MIPEeIMETHON 00J1acTh « ECTeCTBEHHO-HAYYHBIC TPEIMETHI.

O61mee yncio 9acoB it U3ydeHuss XuMuu — 68 gacos: B 10 knacce — 34 yaca (1 gac B Hezeno), B
11 xmacce — 34 gaca (1 gac B Henenio).

Conep:xanue o0ydyenus B 10 kinacce Opranuveckasi XuMusi.

1. TeopeTu4eckne OCHOBbI OPraHN4YeCKOM XUMHH.
[IpenMer oprannueckoil XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B NIOJYyUYEHUH HOBBIX BEIIECTB
u MarepuanoB. Teopuss cTpoeHHs opraHudyeckux coeauHeHud A.M. byrtnepoBa, €€ OCHOBHbIE
nojioxkeHusi. CTpyKTypHbIE (OpPMYJIbl OpPraHMYECKUX BellecTB. ['omosorusi, mzomepus. XUMHYECKas
CBSI3b B OPTaHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.
[IpencraBnenne o kiaccupuKaUi OpraHUYECKUX BemecTB. HoMeHKIaTypa opraHMuecKuX COeTUHEHUIH
(cucremaTuyeckas) U TPUBHAIbHBIE HA3BaHHUA BaXKHEWIIUX MpPEICTaBUTENEH KIACCOB OPraHUYECKHX
BEIIECTB.
DKCIepUMEHTANIbHBIE METO/bl M3y4YeHHUs BEIIECTB W UX MPEeBpAIICHHUI: O3HaKOMJIEHHE ¢ oOpaslamu
OpraHMYECKHUX BELIECTB W MaTepHajaMd Ha HMX OCHOBE, MOJEIMPOBAHHUE MOJEKYJ OPraHU4EeCKHX
BEIIECTB, HAOIIOJIEHUE M OMNHCAHHWE JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPTraHUYEeCKHX
BEIIIECTB MPU HarpeBaHuH (IiaBjieHue, OOyTrJIMBaHUE U TOPEHHUE).

2. Yri1eBoaopoasnl.

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH — IpoCTenIne
NpEICTaBUTENN AallkaHOB: (M3MYECKHE M XUMHUYECKHE CBOMCTBa (peakiuu 3aMelleHHs U TOPEHHUs),
HaXO0)JIeHUE B IPUPO/IE, TOITYyUEHUE U IPUMEHEHHUE.

AJIKEeHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psi. DTWIEH W MNPONWIEH — MpOCTEUIIne
NpEACTaBUTENIM  QJKCHOB: (U3MYECKMEe U XUMHUYECKHME CBOWCTBA (peakuMud THIPUPOBAHUS,
raJIorTeHUPOBAHUS, THIPATAlliU, OKHCIECHUS U MOJIMMEpPHU3allin), MOJIyYeHUEe U IPUMEHEHHE.

Aakanuenbl: Oytamuen-1,3 u wMetwiOyranuen-1,3: cTpoeHHe, BaKHEHIIHE XUMHUYCCKUE
cBoiicTBa (peakius noiauMepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJOTMUECKUNA psill. ALETUIEH — MPOCTEHIIHNIM
NpeICTaBUTENb AalKMHOB: COCTaB, CTpOCHHE, (U3NYECKHe U XUMHYECKHE CBOWMCTBa (peakiuu
TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAIIMH, TOPEHHUSI), TOJTyY€HUE U IPUMEHEHHE.

Apensbl. benszon: cocraB, cTpoeHHe, (QHU3UYECKHE U XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHNS M HUTPOBAHMS), IMOJIyYEHHE U TNpPUMEHEHHE. TOKCMYHOCTh apeHoB. ['eHeTmueckas
CBSI3b MEXY YIJIEBOJOPOAAMU, IPUHAICKAIIUMHU K PA3JIMYHBIM KJIaCCaM.

IIpupoaHble MCTOYHHUKH YIJ1€BOAOPOAOB. [IpuponHblii ra3 W TMONMyTHBIE HE(TSHBIC Ta3bl.
Hedts u eé€ mpoucxoxnenue. CrocoObl mepepaboTku He(TH: TMEperoHka, KPeKUHT (TepMHUYECKUM,
KaTalnuTuyeckuil), nuponus. [IpoayKkTel nepepaboTku HEPTH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib v MPoayKTHl €ro nepepaboTKu.

JKCIepUMEHTAJIbHbIE MeTO/Abl M3YYeHHMsl BelleCTB M HX INpeBpPALleHHii: O3HAKOMIICHHUE C
oOpa3iamu IiacTMace, KayqyKoB U pe3uHbl, kojutekinu «HedTb» u «YTomam», MoAenTupoBaHue MOJIEKYJI
YIJIEBOAOPOAOB U TaJOTEHOIPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKON pabOTHI: MOJy4YeHHE ITHUJICHA U
W3Y4YEHHUE €r0 CBOMCTB.

Pacuétnble 3agaum. BpluuciieHus 1o ypaBHEHMIO XHMMHUYECKOW peakiuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBAa WIIM MPOAYKTa PeaklMU MO M3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIMH).

3. Kucjopoacoaep:kamnue opraHnveckue coeJuHeHus .

IIpenenbHble OJHOATOMHBIE CHMPTbI. MeETaHON W OTAHON: CTpOCHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBa (peakluMu C aKTHUBHBIMH MeETaJlJlaMH, TaJOreHOBOJAOPOJaMH, TOpEHHE),
npUMeHeHue. BolopoaHble CBsI3M MEXIy MOJIEKyJaMH CIUpTOB. JlelicTBHE METaHOlIa W 3TaHOJIa Ha
OpraHU3M YEeJIOBEKA.



MHoroaToMHble CHUPTHI. DTUICHITIMKOIb U TIIMLEPUH: CTPOCHHE, (pU3NYecKre 1 XUMUYECKUe
CBOIicTBa (B3aMMOJIEHCTBUE CO WICTOYHBIMM METaJUIaMM, KaueCTBEHHAs peakluss Ha MHOrOATOMHBIE
cnupthl). JlelicTBUE HA OpraHu3M uesoBeka. [[puMeHeHne runeprtHa u 3TUIIECHTIIMKOJIS.

@DeHOI: CTPOCHHE MOJIEKYJbl, (U3MYECKHEe W XMMHYECKHe CcBOicTBa. TOKCHYHOCTH (eHoa.
[Tpumenenue ¢peHona.

Auabaeruapl. Qopmanbaeruj, aueTalbIerul: CTpoeHue, GU3NYecKue U XUMHUYECKUEe CBOMCTBA
(peakMy OKMCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINN), TOJyYeHHE U IPUMEHEHHE.

OnHooCHOBHBIE TpeesibHbIe KapOOHOBbIe KHCJI0Tbl. MypaBbuHas M YKCyCHasi KHUCJIOTHI:
CTpoeHue, (pu3nyeckue M XMMHUYECKHE CBOWCTBa (CBOICTBa, OOIIME MJs Kjlacca KHCIOT, pPEeaKIHs
stepudukanmm), moayyeHue u npuMmeHeHrve. CteaprHoOBas M OJEMHOBAs KHUCIOTHI KakK MpPeJICTaBUTENN
BBICHIMX KapOOHOBBIX KUCJIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOoIIee JIeHiCTBHE.

Caoxuble 3(pMpbl KaK NPOU3BOAHbIE KAPOOHOBBIX KHMCJIOT. ['MAPOIU3 CIIOXKHBIX 3(QHUPOB.
Kupsl. 'naponns xxupos. IIpumenenue xupoB. bruonaorudeckas poib )KUpOB.

YraeBoawl: coctaB, Kiaccuukanus yriieBOoJOB (MOHO-, TU- W Toiaucaxapuiabl). [mrokosza —
NPOCTEHIINN MOHOCAaXapHul: OCOOEHHOCTH CTPOCHUS MOJEKYJbl, (PU3HMUECKHE U XHMHUYECKHE CBOHCTBA
(B3aumopeiictBue ¢ rumpokcugom meau(ll), oxucnenwme ammuayHbIM pacTBopoM okcuma cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXAECHUE B INPHPOJIE, IPUMEHEHUE, OMOJIOTHYECcKas poJlb.
®otocuHTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxmaa u me/iio103a kak npupoaHbie nmojumepbl. CTpoeHHME KpaxMmana M LEJUTIOJIO03bI.
duznyeckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIpOJIn3, KaueCTBEHHAs! PEaKIHsl C HO/I0M).

JKCIEePpUMEHTAJIbHbIE MeTOAbl H3Y4YeHHsl BellecTB M MX IpeBpallleHHil: IpPOBEJICHUE,
HAOJIO/IEHNEe U OINUCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: T'OPEHHE CIUPTOB, KAUECTBEHHBIE pEaKIUU
OJTHOATOMHBIX ~ CHHUPTOB  (OKuciieHHMe »dTaHona okcuaoM Menu(Il)), MHOroaTOMHBIX CHHPTOB
(B3aumoneiictBue riuuepuHa c¢ ruapokcuaom Meau(Il)), anprernnoB (OKHCIEHHE aMMHAYHBIM
pactBopom okcuaa cepebpa(l) m rugpoxcumom wmenu(Il), B3ammoneiicTBHe Kpaxmana € HOJIOM),
MPOBEJCHHUE NMPAKTUUYECKON pabOThl: CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHbie 3anaun.

Bbruncienust mo ypaBHEHHIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM NPOAYKTa PEaKkIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOIHBIX
BEIIECTB UJIU MPOJYKTOB PEAKIIUH).

4. A3oTcoaep:xaniue OpraHnyecKne coeJnHeHusl.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHuyeckue coeAuHeHus. DU3UYecKHe U XUMHUYECKHEe
CBOICTBa aMUHOKHCIIOT (Ha IpuMepe IiHiKHa). buojgoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTusl.

benkn kak mNpHUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. llepBuuHas, BTOpHuYHAs U
TPEeTUYHasi CTPYKTypa OeNKoB. XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIM3, JEHATypallus, KaueCTBECHHbIC
peakmuu Ha OCTTKH.

DKcIepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U MX MpEeBpalleHnii: HaOII01eHUE U ONHCaHue
JEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OCJIKOB NPU HArPEBaHHUHU, [IBETHBIE PEaKIIUN OEIKOB.

5.  BbicokoMOJIeKY/ISIPHBIEC COCIUHEHHUS.

OcCHOBHbIE TOHSTHUA XUMHUHU BBICOKOMOJICKYJISIDHBIX COEIMHEHUI: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNN, CPEIHSAA MoJeKyssipHas Macca. OCHOBHBIE METOJbI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — MOIMMEpU3alus U TOJUKOH ICHCAIHS.

OKCHIEpUMEHTAIBHBIE METOABl M3YYEHHs BELIECTB W MX MPEBPALLCHUM: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

6.  MexknpeaMeTHbIe CBS3H.

Peanuzanmss MeXNpeaMETHBIX CBA3€d NpPH M3y4eHUM opraHudeckol xummu B 10 Kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX MOHATHUN, TaK W TMOHATH,
SBIISIOLIUXCS CUCTEMHBIMU IS OT/IENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJICHHUE, HAY4HbIM (hakT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIM3, CHHTE3, KiIaccu(uKauus, T[EePUOJUYHOCTh, HAOIIOJEHHE, W3MEPEeHHEe, HSKCIEPUMEHT,
MOJIEJTMPOBAHUE.



dusnka: MaTepus, dHEprusi, Macca, aToM, JJIEKTPOH, MOJEKyJa, SHEPreTHYeCKHi YpPOBEHB,
BEIIECTBO, TEJNO, O0OBEM, arperaTHoe COCTOSIHHE BENIecTBa, (DM3MYECKHE BEIMYWHBI M CIUHHIBI WX
U3MEpEHHUSL.
buonorus: knerka, opraHusMm, 6uocepa, oOMEH BeliecTB B opraHusMe, (poTocuHTEe3, OHOIOTHMYECKU
aKTHBHbIC BelecTBa (O€NKH, yIIIeBOAbI, XKHUPHI, (PEPMEHTBHI).

['eorpadusi: MUHEpAITBI, TOPHBIE IOPO/IBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHojOruA: NHIIEBBIE MPOAYKTHl, OCHOBBI PAllMOHAJIBHOIO MHUTAHUS, MOIOIIUE CPEICTBA,
JICKApCTBEHHBIE W KOCMETHYECKHE TIpenapaThl, MaTepuallbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

Coaep:xanue o0yuenns B 11 kinacce O0masi 1 HeOpranm4eckasi XMMHsI.
1. TeopeTu4yecKkue OCHOBbI XUMMH.

XuMHUECKUl 351eMeHT. ATOM. S1ipo aToma, U30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEpreTHIecKue
YpOBHU, TOAYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d- smemeHThl. OcoOeHHOCTH pacnpeaeaeHus
JIEKTPOHOB MO OpOWUTANsAM B aromMax »dJEMEHTOB IMEPBBIX YETHIPEX MEPHOAOB. JIEKTPOHHAS
KOH(UTypalus aTOMOB.

Ilepunonnueckuii 3akoH U Ilepuonnueckas cucrema xumudeckux snemeHtoB .M. Menneneesa.
CBs3b nepuoanueckoro 3akona u Ileprnoanyeckon cucteMel xXumMudeckux 3imeMeHToB [[.M. Menneneesa ¢
COBPEMEHHOW TeOpUel CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMUYECKHX JIEMEHTOB
1 00pa3zyeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB IO IPyINaM U MeprojaM. 3HaueHHE NepruoInYecKoro
3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XuMu4eckasi CBsi3b. Bubpl XuMHueckoil cBsi3u (KOBaJICHTHAs! HEMOJspHAs
U TOJsIpHAs, MOHHAs, MeTajumyeckas). MexaHu3Mbl 0Opa3oBaHMs KOBAJEHTHOW XUMHMUYECKOW CBS3H
(oOMEHHBIN W JTOHOPHOAKIENTOPHBIN). BomopomHas cBsi3b. BameHTHOCTB. DIEKTpOOTPUIIATETHLHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOCHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUIeCTBA. THWIBl KPUCTAIIMYECKMX PEIIETOK. 3aBHCHMOCTb CBOWMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOU PEHIETKH.

ITonsatne o aucnepcHbIX cucTeMmax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILIECTBA B PaCTBOPE.

Knaccugukanuss HeopraHudeckux coenuHeHnd. HomeHkIaTypa HEOpraHHMYECKUX BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKNUX BELIECTB, MPUHAIIEKAIINX K PA3IIMYHBIM KJIACCaM.

Xumnueckass peakuus. Kiaccupukanms XUMHUYECKHMX pEaKUMid B HEOPraHHMYECKOW U
OpPraHWYECKOM XMMHH. 3AKOH COXPAaHEHHsI MACCHI BEIIECTB, 3aKOH COXPAHEHMS W IIPEBPAICHHS SHEPTUU
IIPU XMMHUYECKHUX PEaKLNAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasiuuHbIX (QakTtopoB. OOpaTUMble peakLUu.
XuMmnyeckoe paBHoBecue. MaKTOPHI, BIUSAIOUIME HA COCTOSIHUE XUMHUYECKOro paBHoBecus. [Tpunuun Jle
[Tarense.

Onexktponutuyeckass aucconuanus. CunbHble W cinabble snekTposnuThl. Cpega BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCasi, HEUTpaibHas, 1ejaoyHas. Peakiuy nonHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHL.

DKcrepuMEHTAIbHbIE METO/Ibl M3YUEHHUs BEIIECTB M UX MPEBPALCHHUM: JEMOHCTpauus TaOIull
«Ilepnonnyeckas cucremMa xumuueckux dnemeHroB J[.M. MenneneeBa», wu3ydeHue Mojenen
KPUCTAJUTMYECKUX PEIIETOK, HAOII0JeHHEe M OMHUCAHUE JEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB
(pa3nokeHue MEepoKCHAa BOAOPOJAAa B TPUCYTCTBHM KaTalM3aTopa, ONpEAEICHUE Cpeabl pacTBOPOB
BEUIECTB C TIOMOIIBIO YHUBEPCAJIHHOTO HWHAMKATOpAa, PEaKIUd HMOHHOTO OOMEHa), MpOBeJIeHUE
NpaKTU4eCKOi paboThl «BiusiHue pa3auyHbIX (PAKTOPOB Ha CKOPOCTh XUMHUUECKON PeaKkIum.

Pacuérnrle 3amaun.

PacuéTpl 1o ypaBHEHMAM XUMHYECKHX PEaKLUil, B TOM 4YHCIE TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCIIONIB30BAHNUEM IOHATHS «MacCOBast TOJISI BEIIECTBA.

2. Heoprannueckasi Xumus.



Hewmerannsl. 1Tonoxenne HemetawioB B [lepuoanueckon cucteMe XUMUYECKUX dnemMeHToB 1. M.
MenneneeBa U OCOOCHHOCTH CTpOEHHS aTOMOB. DPU3NMYECKHE CBOICTBAa HEMETAUIOB. AJUIOTPOMHS
HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BAKHEUIITUX HEMETAILIOB (TaJIOTEHOB, CEphI, a30Ta, (hocdopa, yriepoaa u
KPEMHHUS) U UX COSTUHEHUH (OKCHIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHHIA ).

[IprMeHeHre BaKHENUIIINX HEMETAJUIOB M X COCTMHEHUM.

Meramibl. Ilonoxenue MeramnoB B llepuoandeckoi cucreme XMMHYeCKHX 3ieMeHtoB JI.H.
MenneneeBa. OcOOEHHOCTH CTPOSHHUS AJIEKTPOHHBIX 000704YeKk aToMOB MeTauioB. O0mue duzndeckue
cBoMcTBa MeTa/0B. CIUIaBbl METAIJIOB. DIEKTPOXUMUYECKUN sl HAPSHKEHUN METAIIIOB.

XHWMHUYECKUE CBOWMCTBA BAXXHEHIIIMX METAIIOB (HATPHM, Kaaui, KaJbIMA, MarHUA, alFOMUHUH,
LIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUN.

O6mue crnocoObl noayyeHs: MeTauioB. [IpruMeHneHne MeTamuioB B ObITY U TEXHHUKE.

OKCNEepUMEHTAbHBIE METOJIbl M3YUYEHUsS! BEIIECTB M WX IMPEBPALICHUI: M3yU€HUE KOJIEKIIMU
«MeTamel ¥ CIUIaBb», 00pa3lloB HEMETAIOB, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ad, HAOIIOJIeHUE M
OMMHCaHWE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpamMu KHUCIIOT | IeJI0uei, KaueCTBEHHBIE PEaKIIMi Ha KAaTHOHBI METAJIOB).

Pacuérneie 3aaun.

PacuéTer maccel BemecTBa Wi 00bEMa ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe MITH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACYETHI MacChl (00BhEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIUH, €CJIU OJHO U3 BEIIECTB UMEET IPUMECH.

3. Xumus ¥ Ku3Hb. MexKnpeaMeTHbIe CBSI3H.

Ponp xumuu B oOecriedeHMM SKOJIOTHMUYECKOM, SHEpPreTH4ecKod W MHIEeBO 0e30IacHOCTH,
pa3BUTHHU MeAULMHBL. [I0HATHE 0 HAYYHBIX METO/AAaX MO3HAHUS BEIIECTB M XUMUUYECKUX PEAKIIU.

[Ipencrapnenuss 006 oOUMX HAYYHBIX MPHUHIIUNAX MPOMBIIUICHHOTO TOJYYCHHS] BaKHEUIITHUX
BEILIECTB.

YemoBek B MHpE BEIMIECTB W MaTEpUAJIOB: BAKHEHIME CTPOUTEIBHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHHKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPATbHBIC yI00PCHHUS.

XuMHS U 3J0pOBbE UETOBEKA: MpaBUjla MCIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBUiia
0€301MacHOro UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

Peanu3zanus MeXMOpeIMETHBIX CBS3ed MpH M3y4YeHHH OOIIeld W HeopraHuueckoi xumuu B 11
KJIACCE OCYIIECTBISETCS dYepe3 HCIOJIb30BaHUE KaK OOIMUX ECTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHATHUH, SBJSIOIINUXCS CUCTEMHBIMU JJIS OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO0me ecTeCTBEHHO-HAYUYHbIE TOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, KIacCHU(UKAIUs, MEePHOINYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIHPOBAHHE, H3MEpPEHUE,
SIBJICHUE.

®dusnka: Marepus, SHEPrusi, Macca, aToM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaIuOaKTUBHOCTD, MOJIEKYJIa, YHEPTETUICCKUN YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE
BelecTBa, (PU3MUECKHUE BETUUMNHBI U SUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: kneTka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0oOMeH BelIeCTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIEC MIOPO/IBI, MTOJIE3HBIE UCKOMIAEMBbIE, TOTIIIUBO, PECYPCHI.

TexHonmorusa: XUMHYECKas MPOMBIILIEHHOCTb, METaJUIyprusi, HPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHaJIOB, CEIHCKOXO35UCTBEHHOE MPOM3BOJICTBO, MHIIEBAs MPOMBIIUICHHOCTh, (hapMalieBTHUeCKas
MPOMBIIUIEHHOCTh, TMPOU3BOJICTBO KOCMETHUYECKHX TPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AJICKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IInanupyembie pe3yabTaThl 0CBOCHHS NPOIPAMMBbI 10 XMMHMHU HA YPOBHE CpeIHero ooero
o0pa3zoBaHusl.

®OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHS OOYYaAIOIIMMHUCS MPOTpaMM
cpenHero obmero o6Opa3zoBaHust (JIMYHOCTHBIM, METaNpeAMETHBIM U TpeaMeTHbiM). HayuHo-



METOJIMYECKOM OCHOBOHM [UIsl pa3pabOTKU TMIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHETO
o01rero o0pa3oBaHus SBISAETCS CUCTEMHOICATEILHOCTHBIN MOIXOT.

B cooTBeTCTBHM C CHCTEMHO-JIEATEIHHOCTHBIM MOAXOJAOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJIbTaATOB OCBOCHHUS TpeaMeTa «XHMHs» Ha YPOBHE CpPEIHETO O0OImero oOpa30BaHUS BBIICICHBI
CJIeIyIOIINE COCTABIISIOLINE:

® OCO3HaHHE OOYYalOIIMMHUCA POCCUUCKOM TPaXKJAHCKOM MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOMPEICIICHNUIO; HATUYNE MOTUBAIIMU K O0YYCHHIO;

e I[ICTICHAMPABICHHOE pa3BUTHE BHYTPEHHUX YyOEXKJACHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LHEHHOCTEH M HMCTOPUYECKUX Tpaauiuii 0a30BOMl HayKd XUMHH; TOTOBHOCTh M CHOCOOHOCTh
00y4arouxcsi PyKOBOJCTBOBATHCS B CBOCH JI€ATEIHLHOCTH IIEHHOCTHO-

® CMBICIIOBBIMM YCTaHOBKaMH, NPUCYIIMMHU LEJIOCTHOM CHCTEME XHUMHYECKOIO O0O0pa3oBaHUs;
HAJIMYUE TMPABOCO3HAHUS SKOJOTHYECKON KYyJIbTYPhl M CHOCOOHOCTH CTaBUTh LIEAH U CTPOUTH
JKU3HCHHBIC ITJIaHBI.

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUsS» JOCTUTAIOTCS B €MHCTBE YUYeOHOH U
BOCIIUTATEILHOU ACATCIIBHOCTU B COOTBCTCTBHU C T'YMAaHUCTHYCCKUMH, COOUOKYJIbTYPHBIMHU, TYXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH U HJ€ajaMH POCCHUHCKOTO TpakJaHCKOTO OOIecTBa, MPUHATHIMU B
oOmiecTBe HOPMAMH W TPaBWJIAMH TOBEJCHHUS, CIOCOOCTBYIONIMMH TIpOIlECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHHS IMYHOCTH 00YUYaIOLTHXCS.

JInyHoCTHBIE pe3yJbTaThl OCBOCHUS npeaMeTa «XuMusDH OTPaXKaArOT
c(OpPMUPOBAHHOCTh ONBITA TO3HABATENFHOM W TMPAKTUYECKOW JEATENbHOCTH OOYYaIOIIUXCS IO
pcain3anuu NpUHATHIX B O6III€CTBC H@HHOCTGI‘/JI, B TOM HHUCJIC B YaCTHU:

1) rpaskaaHCcKOro BOCHUTAHMS: OCO3HAHUS O0YYAIOUIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U
O6H3aHHOCTCﬁ, YBaAXXCHUS K 3aKOHY U IMPABOIMOPAAKY, NPCACTABJICHUA O COUAJIBHBIX HOPMAx U MpaBujiax
MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUJIEKTHBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITETbHOCTH MPHU
CO3JaHUHN yqe6HI)1x IMPOCKTOB, PCIICHUN y‘-IC6HI)IX U IIO3HABATCJIBHBIX 3aJa4, BBIIIOJJHCHUN XHUMHYCCKUX
9KCIIEPUMEHTOB; CIMOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JOTHKY U apryMEHTHI
JPYTHUX IPU aHAJINW3€E Pa3IMUHbIX BUJOB Y4eOHOU €S TEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIUTAHMS: [ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY U HAYYHOMY
HaCJICOUIO OTECUYECTBEHHOU XUMHHU; YBAXKCHUA K IIPOLCCCY TBOPUCCTBA B oOiactu TCOpHUU U
MPAaKTHYECKOTO MPUMEHEHUS! XMMHUU, OCO3HAHUS TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJbTaT
JIJIUTCIIBbHBIX Ha6JIIOI[eHI/II71, KPOMOTIHMBBIX 9KCICPUMCHTAJIbHLIX ITOUCKOB, IOCTOAHHOT'O TPy da y‘IéHI)IX u
MPAaKTUKOB; MHTEPECa U MO3HABATEILHBIX MOTHBOB B MOJIYYEHUU U TIOCIEAYIOIIEM aHaIu3e nHpopMaIun
0 MCPCAOBBIX JOCTUKCHHUAX COBpeMeHHOfI OTECUECTBEHHOU XUMHUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI: HDABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;
CIIOCOOHOCTH OLICHUBAThL CUTyalllH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU, U IPUHUMATbL OCO3HAHHBIC
pelleHus, OpUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; TOTOBHOCTH OLIEHHUBATh CBOE
MOBCACHUEC U TMOCTYIIKH CBOUX TOBapI/IIIIeﬁ C HOBI/IHI/Iﬁ HPAaBCTBCHHLIX U IMPABOBBIX HOPM U OCO3HAHUC
MOCTIEACTBUI 3TUX MOCTYIKOB;

4) ¢popMupoBaHusl KyJIbTYPbl 310POBbsi: TTOHUMAaHUSI [ICHHOCTECH 3I0pPOBOTO U 0€30IMacHOTO
o0Opa3a >KM3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 3JIOPOBBIO; COOJIFOJICHUSI TIPAaBHJI OE30MacHOTO OOpalieHusi ¢ BEIIeCTBaMH B OBITY,
MOBCEIHEBHOM KHU3HU U B TPYAOBOM NEATENbHOCTH; MOHUMAHUS [IEHHOCTH MPAaBWJI HHIUBUIYaJIHLHOTO U
KOJUICKTUBHOTO O€30IMacHOTO TOBEJCHHSI B CHTYAIHsIX, YTPOXAIOMIMX 370POBBI0 W JKHU3HH JIIOJICH;
OCO3HaHHUsSl TOCJEICTBUNA M HENpPUATHS BPEIHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOrojis, HAapKOTHUKOB,
KypeHus);

5) TpyaoBoro BoCHMTAHMA:  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTM B  y4eOHO-
UCCJICJIOBATETILCKON  JISATEIIbHOCTH, OOIICCTBEHHO IIOJIE3HOW, TBOPYECKOW ¥ JPYTHX  BHUJAAX
NEeSTeNIbHOCTH;, YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHe B pEIICHHUH MPAKTHUYECKUX 3a]ady COLUaIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOEIo KJacca, IIKOJIbI); HHTEpeca K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuit
pa3IMYHOrO POja, B TOM YHUCIIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN MO XUMHUHU; YBaXXEHHS K
TPYLy, JIIOIAM TpPyJAa U pe3ysibTaTaM TPYIOBOW ICSITEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHJAMBUIYaIbHOM TpaekTopuu oO0pa3oBaHus, Oyaymield mnpodeccuu H peaau3aldid COOCTBEHHBIX



KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XHMMUH, HMHTEPECOB H
noTpebHOCTeH 00111eCTBa;

6) 3K0J10rMYecKOro BOCHUTAHMA: JKOJIOTHYECKU I11eJIeCO00Pa3HOro OTHOUICHUS K MPUPOAE,
KaK MCTOYHMKY CYIIECTBOBAHUS U3HU Ha 3emJiie; MOHUMaHUsS INI00ATbHOTO XapakTepa SKOJIOTHUECKUX
npoOseM, BIUSHHUS SKOHOMHUYECKHX IPOIECCOB Ha COCTOSHUE NPUPOIAHON M COLMAIBHOW Cpejbl;
OCO3HAaHUSI HEOOXOJMMOCTH  HCIIOJNIb30BaHMSI JOCTIDKEHHH XUMHUHM JJIsi  pEIIeHUsT  BOIIPOCOB
palMOHAIIBHOTO  IPUPOJOINONIb30BaHMs; AaKTHUBHOI'O HENPUATUSA  JECWCTBUH, MPUHOCAIIMX BpeEX
OKpy’Xarollel TNpUPOJHOW cpele, YMEHHUS NPOTHO3MPOBATH HEOJArompusATHBIE HKOJIOTUYECKUE
MOCIIEACTBUS IPEIIPUHUMAEMBIX JIEUCTBUI U MPEAOTBpAILATh UX; HAJIWYMsI Pa3BUTOTO IKOJIOTUYECKOTO
MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpPBI, OIbITa JEATEIIbHOCTH SKOJIOTMUECKON HAlpaBiIeHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATENbHONW, KOMMYHUKAaTUBHON M COLMAIBHON MPaKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITH UJICOJIOTUU XeMopoOuu;

7) EHHOCTH HAYYHOIO MO3HAHMSA: C(POPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M OOIIECTBEHHOHN MPAKTHKH; MOHUMAaHUS CHEHU(PUKA XUMUU
KaK HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHMM PALMOHAIBHOTO HAYyYHOI'O MBILIUICHHS, CO3JaHUH
LEJIOCTHOTO MPE/ICTaBICHNUs 00 OKpY’KaIoLIeM MHUpE Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W pelIeHHH TMpoOJieM COXpaHEHUS MPHPOJHOTO PABHOBECHS;
yOEeXKAEHHOCTH B 0COOOW 3HAUMMOCTH XUMUH JJII COBPEMEHHOM IUBMWIM3ALMU: B €€ TYMaHUCTHYECKOMN
HANpaBJIEHHOCTH M BaXHOM pPOJM B CO3AAHUU HOBOW 0a3bl MaTepUAIbHOW KYJBTYPHI, pEIICHUH
MI00ATBHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
9KOJIOTUYECKOM Oe30MacHOCTH, B Pa3sBUTHM MEAUIUHBI, 00ECICUEHUH YCIOBHM YCHIEUIHOTO TpyJa H
9KOJIOTHYECKH KOM(OPTHON KHU3HU KaXKIOrO 4iIeHa OOIIeCTBa; €CTeCTBEHHO-HAyYHOW TI'PaMOTHOCTHU:
NOHUMAHUS CYIIHOCTH METOJIOB IIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IMOJlydaeMble 3HAHUS I aHajdu3a W OOBSCHEHUS SBICHUN OKpYXalollero Mupa u
OPOUCXOJAIIMX B HEM HM3MEHEHHUH, yMEHMs JienaTh 0OOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX
GakTOB W HMEIOLIUXCS JaHHBIX C IEJIbI0 TIOJyYeHHUS JOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH
CaMOCTOSITENIbHO HCHOJIb30BAaTh XMMHUYECKUE 3HAHMS JUIS PElICHHs MPOoOJieM B peasIbHBIX JKU3HEHHBIX
CUTyallusX; UHTepeca K MO3HAHHUIO U UCCIIE0BATENbCKOM 1eATeIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HETpEephIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K aKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUH MO XUMHHU
B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU; MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMUHBIX chepax
npodecCuoHaIbHOM e TETbHOCTH.

MertanpeameTHble pe3yJbTaTbl OCBOCHHS Y4eOHOTO npeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:

e 3HauuMMble A8 (OPMHpPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXnpeMeTHbIC) O0IIeHayYHbIe OHATHS, OTPAXKAIOIIKe 1IEJTOCTHOCTh HAYYHOM KapTHUHBI
MUpa U cienu(uKy METOJ0B MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, PHEPrus, SBIEHHUE, IpoOIecc, CHUCTeMa, HayuyHbId (hakT, NMPUHLUI, THUIOTe3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCiIeloBaHue, HAOII0eHHEe, U3MEPEHUE, IKCIIEPUMEHT U
JpyTHe);

® yHUBEpCAJbHBIE Y4eOHbIE JefcTBUS (mo3HaBaTeNnbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIe), oOecrneunBaromue (opMUpoBaHHE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLMAJIbHOW KOMMETEHIIMH OO0YYaroImuXCcsl; CIMOCOOHOCTh OOYYAIOMIMXCSl HCIIOJIb30BATh
OCBOCHHBIE MEKIUCLMILUIMHAPHBIE, MHPOBO33DCHUYECKHE 3HAHMS W yHHMBEpCAJIbHbBIE
y4eOHbIe JeMCTBUS B IO3HABATEIBHON U COLMAIIBHOM MPAKTHKE.

MeTanpeaMeTHbIe pe3yJbTAThI OTPAKAIOT OBJIa/ICHNE YHUBEPCATbHBIMU Y4eOHBIMU
N03HaBaTEIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMH.

OgJ1aieHHe YHHBEPCAJbHBIMH Y4€OHBIMHU N03HABATEJIbHBIMHU NeHCTBHAMM:

1) 6a3oBbIe JJOrHYeCKHE IelCTBHS:
. CaMOCTOSTENLHO (hOPMYIIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
. OTIpEeAEIATh LENN JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHMS, COOTHOCHUTH
pE3yJIbTaThl JEATEIBHOCTH C IOCTABICHHBIMU LEISIMM; MCIIONb30BaTh IPU OCBOCHUM 3HAHUHN
IPUEMBI JIOTHYECKOTO MBIIIIEHUS — BBIIEIATh XapaKTepHbIE NMPU3HAKK MOHSITUN U yCTaHABJIMBATh



UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS A1 OOBACHEHHS OT/AEIbHBIX (PaKTOB U

SIBJICHUIA;

BBIOMpATh OCHOBAaHHWS W KPUTEPUH JUIS KIacCU(UKAIMM BELIECTB M XUMHMYECKHX PpeaKIuii;

YCTaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3y4aeMbIMH SIBICHUSMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIE, NIEAYKTHBHBIEC, IIO aHAJOTMM), BBIABIATH

3aKOHOMEPHOCTH M MPOTUBOPEUYMS B PacCMaTPUBAEMBIX SBIEHUSX, (HOPMYIHpPOBaTh BBIBOABI U

3aKJIIOYEHUS;

MPUMEHSTh B IpOLECCe MO3HAHMS, HCIONIb3yEeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,

npeoOpa3oBbIBaTh MOJEIbHbIE TPEACTABICHUS — XHWMHUYECKHH 3HaK (CHMBOJ) DJIEMEHTa,

XUMHUYecKas (QopmyJsia, YypaBHEHHE XHMHUYECKOM peakuuu — TpH peHIeHHH Y4eOHBIX

NIO3HABATENIbHBIX U MPAKTUYECKUX 3a/lad, IPUMEHATh HA3BAHHBIE MOJIEIbHBIE NIPEJICTABICHUS IS

BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLnil.

2) 0a30BbIE HCCICAOBATEIBCKHE JCHCTBUA:

BJIa/IeTh OCHOBaMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIuil;

(dopMynHMpoBaTH LENU U 33/a4M MCCIEIOBAHUS, UCIOIb30BATh MOCTABICHHBIE U CAMOCTOSTEIHLHO

c(hopMyJIMPOBaHHBIE BOMPOCH B KaUe€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI Ui (POPMHUPOBAHUS

TUIOTE3BI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

BJa/JeTh  HaBbIKAMH  CaMOCTOSITEJILHOTO  IUIAHUPOBAHMS M TMPOBEACHUS  YUCHHMUYECKUX

9KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJIOJaTh 3a XOJOM IpOIecca, CaMOCTOATEIbHO

MMPOTHO3UPOBATh €ro pe3ynbTar, (GopMymaupoBaTh OOOOIICHWS ¥ BBIBOJBI OTHOCHUTEIHHO

JIOCTOBEPHOCTH DPE3YJIbTATOB HCCIEAOBAHMS, COCTABIISATH OOOCHOBAaHHBIA OTYET O MPOJECIAHHON

pabore;

npuoOpeTaTh OIBIT YUYEHHUECKOM MCCIIeJOBATENbCKONM M TMPOEKTHOM NeATeNbHOCTH, MPOSBIATH

CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PELIECHUs MPaKTUYECKHUX 3ajad,

NPUMEHEHUIO Pa3IMYHBbIX METOJOB IMO3HAHUS.

3) padora ¢ nnpopmanmeii:
OPUEHTHPOBAThCS B PA3MUYHBIX HMCTOYHHMKAX WH(pOpManuu (HAy4dHO-TIOMYJsApHAs JuUTeparypa
XUMHUYECKOTO COZAEpXkaHMsl, CIpaBOYHble TocoOus, pecypcel IHTepHeTa), aHaIM3upoOBaTh
uHGOPMAIUIO PA3TUYHBIX BUAOB U (GOPM IMpeICTaBICHUS, KPUTUYECKU OIIEHUBATh €€ JOCTOBEPHOCTD
¥ HENPOTHUBOPEYHUBOCTD; (POPMYIHUPOBATH 3alPOCH U MPUMEHSATH Pa3IMYHBIE METOIBI IIPH TIOUCKE U
otOope HH(pOpPMAIMK, HEOOXOJUMOW MJis BBHIMOJTHEHHUA Y4YEOHBIX 3a/ad OMpPENeIEHHOTO THIIA;
puoOpeTaTh ONBIT UCIOIb30BAHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IUYHbIX
MOMCKOBBIX CUCTEM; CaMOCTOSITETFHO BHIOMPATh ONTUMAIBHYIO (OPMY IMpeICcTaBICHHS HHPOPMAIIH
(cxembl, rpaduKy, AMArpaMMbl, TaOJNWIBl, PUCYHKH W JPyTHE); HCIOJIb30BaTh HAYYHBIA SI3BIK B
KayecTBe CpeJCcTBa Mpu paboTe ¢ XUMHUYECKOW HHPOpMAIMe: MPUMEHATh MEXKIPEAMETHBIC
(puzmueckre W MaTeMaTHYECKHE) 3HAKM W CHMBOJBI, (popmyiel, abOpeBHATYphl, HOMEHKIATYPY;
UCIIOJIB30BaTh U MPeo0Pa30BbIBATh 3HAKOBO-CUMBOINYECKUE CPEACTBA HATJISTHOCTH.

Osgi1aieHHe YHHBepPCAJbHBIMU KOMMYHUKATHBHBIMH JAefiCTBUAMM:

3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ JAualora W/WIM IUCKYCCHH,
BBICKA3bIBaTh HJCH, (HOPMYITUPOBATH CBOM MPEJIOKEHHS OTHOCHTEIBHO  BBIOJHEHHUS
NpEeUIOAKEHHON 3a/1auy; BBICTYNATh C Mpe3eHTalMel pe3yIbTaToB MO3HABATEIbHON JAESTEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMM INPHU BBIMOJIHEHUU XUMHUYECKOIO
9KCHEPUMEHTa, MPAKTUYECKOH paboThl 10 HCCIEAOBAaHHIO CBOICTB HM3y4yaeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekra M (OpMYJIMPOBATH BBIBOABI IO pE3yJbTaTaM IPOBEIEHHBIX
UCCIIeIOBaHUN MYTEM COTIacOBaHMS MO3UIMI B X0/1€ 00CYKIeHHUsSI U 0OMEHa MHEHUSMU.
Ogi1aieHHe YHHBePCAJbHBIMHU PeryISTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATENbHYIO JIEATEIBHOCTD, ONPEAess
e€ LenaM M 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeaaraeMbli
QITOPUTM JCWCTBUI MPH BBHIOJTHEHUN YYEOHBIX U MCCIEI0BATENbCKHUX 3a/a4, BHIOMpaTh Haubosee
3 QPEeKTUBHBII CMOCO0 WX pelIeHUs ¢ y4ETOM TMOJNyuyeHHs HOBBIX 3HAHUH O BEIIECTBaX U



XUMHYCCKUX PCAKIUAX; OCYHICCTBJIATH CAMOKOHTPOJIb CBOCM JEsITEIbHOCTA Ha OCHOBE

caMoOaHalin3a U CaMOOLCHKH.

IIpeaMeTHbIe pe3yabTaTbl OCBOCHUS MPOTPAMMBbI CPETHETO OOIIEro 00pa30BaHMs O XUMHUU Ha

0a30BOM ypOBHE OPHEHTHUPOBAHBI Ha OOecTieueHNe MPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHOM U
OOMIEKYIETYPHOU MOATOTOBKH 00y4arormmxcsi. OHM BKJIFOYAOT CIIEIUPUICCKHE TSl y4eOHOTO TpeMeTa
«X¥UMHs» HaAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUI IO OCBOCHHUIO, HHTEPIIPETALIUN U
peoOpa30BaHUIO 3HAHUN, BUJIBI ICSITEILHOCTH 1O MOJYUYEHUIO HOBOTO 3HAHUS U MMPUMEHEHHUIO 3HAHUH B
pa3IMYHBIX YUYEOHBIX U PealbHBIX )KMU3HEHHBIX CUTYAIlUsIX, CB3aHHBIX ¢ XUMHUEH. B mporpamme no
XUMUU TIPEIMETHBIC PE3YIbTaThl MPEACTABICHBI 10 TOaM U3YUCHHUS.

K xonny o0ydenusi B 10 ki1acce npeamMeTHble pe3yabTaThl 0CBOCHHUSI Kypca

«Oprannqecxafl XUMHUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 XMMHUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUH B TTIO3HAHUU SIBJICHUH TPUPOJIBI, B HOPMUPOBAHUH MBIIUICHUS U
KYJbTYpPbI JINYHOCTH, €€ (PYHKIIMOHATLHOW rPaMOTHOCTH, HEOOXOAMMOM /ISl PELICHHS
MPAKTHYECKUX 3a7a4 U KOJOTUYECKH 0OOCHOBAaHHOI'O OTHOIICHUS K CBOEMY 3710POBbBIO U
MIPUPOJHON cpefie; BIaJeHUE CUCTEMOM XUMUUYECKUX 3HAHUM, KOTOpasi BKIIOYAEeT:
OCHOBOIOJIararouue NoHATUS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI04Ka aToMa,
MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPHUIIATETLHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas hopmyina
(pa3BépHyTas u COKpamiEHHas), MoJib, MOJISIpPHASI Macca, MOJISIPHBINA 00bEM, YIIIEPOIHBIN CKETIET,
GyHKIIMOHANBHAS TPYIITNA, PAAUKAI, U30MEPUS, U30MEPbI, TOMOJIOTHUECKUN PSi/I, TOMOJIOTH,
YTIEBOIOPOAbI, KUCIOPO U a30TCOIEPKAIINE COeAUHEHUS, MOHOMED, IOJTUMED, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUSI); TEOPHH U 3aKOHBI (TEOPHs CTPOEHUSI OPraHUYECKHUX
BemecTB A.M. byTiepoBa, 3aK0H COXpaHEHHSI MAcCChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMHH; MUPOBO33PEHUECKUE 3HAHMS, JIEIKAITUE B OCHOBE TOHUMAHMS
MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJIOTHIECKHE CBEJICHUS O CBONCTBAX,
cocTaBe, OMyYeHUH 1 0€30MaCHOM UCTIOIb30BAaHUH BAKHEUIITNX OPraHNYECKHUX BEIIECTB B OBITY
U MIPAKTUYECKOM JIeATEIIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbBIE PU3HAKH MOHSATUH, YCTAaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIINE MOHATHS ITPU OMUCAHUM COCTaBa, CTPOSHUS U
MpEeBpalICeHU OPraHMYEeCKUX COSUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUH HCIIOIb30BaTh XUMHUUECKYIO CUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOI) (hOpMyIT OpraHHUECKHUX BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUH, N3rOTaBIMBATh MOJICITH MOJICKYJI OPTaHUYECKUX BEIIECTB ISt
WUTIOCTPALIMHA UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOopMUPOBAHHOCTh YMEHUN yCTaHABINBATH MPUHAIC)KHOCTh U3YUECHHBIX OPTaHUYECKUX
BEIIIECTB 110 X COCTAaBY M CTPOCHHUIO K ONPEIEIEHHOMY KJIACCY/TPyTIe COeAMHEHHH
(YrieBoopobl, KUCIOPO M a30TCOIEPKAIUe COSAMHEHNS, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHMSI ), 1aBaTh UM Ha3BaHUA 1o cucteMarnyeckoi HomeHknatype (IUPAC), a takxke
MPUBOJNTH TPUBHAJIbHBIC HA3BaHUS OT/IEITBHBIX OPTaHUYECKHUX BEIIECTB (ITUJICH, MPOTHIICH,
aleTHIICH, TUJICHIINKOIb, TTUICPUH, PeHOM, popMalbaeru, aleTanbIerul, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBask KUCJI0Ta, CTEAPUHOBAsI KMCIIOTA, TIII0K03a, (PpyKTO3a,
Kpaxmai, LeJUTI0J103a, TJIUIUH);

c(hOpMUPOBAHHOCTD YMEHHUS OMPEAEIIATh BUIBI XHMHUYECKOUW CBSI3M B OPTAaHUYECKUX COSTUHEHHUSIX
(omMHApHBIC U KpaTHbBIE);

c(hOopMUPOBAHHOCTh YMEHHUS MMPUMEHSATH MMOJI0KECHUS TEOPUH CTPOSHHUSI OPTaHUUYECKHUX BEIIECTB A.
M. BytnepoBa aiist 00bsSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHHE, (PU3HMUECKUE U XUMUYECKUE
CBOMCTBA TUITUYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPTAaHUYECKHUX BEIIEeCTB (METaH, ITaH,
STHJICH, TIPOTHIIEH, alleTUiIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH3011, METaHOM, TAHOI,
STWIEHTJINKOJb, MIHLEPHH, (DEHOI, alleTaabAeTUI, MypaBbHHASI U YKCYCHAsl KUCIIOTHI, TIII0KO03a,



Kpaxmal, LI€JUII0JI03a, aMUHOYKCYCHasl KMCII0Ta), WJUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY
HUMU YPaBHEHHUSIMH COOTBETCTBYIOLINX XUMHUECKUX PEAKIUN C UCTIOIb30BAHUEM CTPYKTYPHBIX
bopmyu;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaATh HCTOYHUKHU YTIEBOJIOPOIHOTO ChIphs (HEDTBH,
NPUPOAHBIN ra3, yrois), CnocoObl UX MepepadoTKU U MPaKTHUECKOE MPUMEHEHHUE POTyKTOB
nepepadoTKu;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOINUTH BHIYUCIICHUS 110 XUMUYECKUM YPaBHEHUSM (MacCHhl,
00BbEMa, KOJTMYECTBa UCXOAHOIO BELIECTBA MU MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BEIECTB WIN IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOaX HaAyYHOTO
MIO3HAHMSI, UCIIOJIb3YEMBIX B XMMHHU ITPU U3YUEHHUH BEILIECTB U XUMUYECKHUX SBJICHUI
(HabnroieHre, U3MEpeHne, HIKCIIEPUMEHT, MOJICIIUPOBAHKE), UCTIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUI IPUHATHS PEIICHNN B KOHKPETHBIX JKU3HEHHBIX CUTYaLUAX, CBSI3aHHBIX
C BEIIECTBaMU U MX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTH YMEHHI COOII0IaTh MPpaBHiIa MOJIb30BAaHUS XUMUYECKON TIOCY 10U U
nabopaTopHBIM 000pYIOBaHUEM, a TAK)KE ITpaBUiIa OOpAIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHUUECKUN IKCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB MPU HarpEeBaHUH, OJTYUYECHUE 3TUIICHA U U3YUYEHHUE €T0
CBOICTB, KaueCTBEHHbIE PEAKI[MN OPraHUYECKUX BELIECTB, IeHaTypalus OeIKOB Py HarpeBaHUH,
[[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBHHM C MPABUIIAMU TEXHUKH O€30MaCHOCTH MPH 0OpalieHun
C BEIIECTBaMU U JIabopaTOPHBIM 000PYAOBAHUEM, IIPEJCTABIIATH PE3yJIbTaThl XUMHUECKOTO
JKCHEpUMEHTa B (JOPME 3aIIUCH YPAaBHEHHUI COOTBETCTBYIOIUX PEAKIUN U POPMYINPOBATH
BBIBOJIbI Ha OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUIM KPUTHUYECKH aHAIU3UPOBATh XUMUUECKYIO HH(OPMAIIHIO,
MOJTy4yaeMyIo U3 pa3HbIX HCTOUHUKOB (cpefcTBa MaccoBoil nudopmanmu, aTEpHET U Ipyrux);
c(OpPMHPOBAHHOCTH YMEHHI COOII0IAaTh MPaBHiIa 3KOJIOTHUYECKH LIeIecO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH EATEIHHOCTH B IIEJIIX COXPAaHEHUS] CBOETO 3/10POBbs U OKpYKaroIlen
IIPUPOJIHOM CpENIbl, 0CO3HABATh ONIACHOCTH BO3JEHCTBHS HA JKUBbIE OPraHU3MBbI OIIPEIEIEHHBIX
OpraHMYECKHX BEIeCTB, MOHMMas cMbich nokazatens [IJIK (npeaensHo n1omycTUMOn
KOHIICHTPAINH), TIOSACHATH HA MPUMEPax CIOCOObl YMEHBIIEHUS U IPEJOTBPALICHUS UX BPEIHOTO
BO3/ICHCTBYS HA OpraHU3M YeJIOBeKa; JJisi 00ydJaroluXcs ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMU
3JI0pOBbsI: YMEHUE PUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUM; ISl CICTBIX U CIa00BUASIINX O0YUYAIONINXCS: YMEHHUE UCIIOIB30BaTh
penbedHO TOUeuHyIo cucteMy o6o3HaueHuit JI. bpaiins nmst 3anucu xumuueckux Gopmyi.

K xonny o0yuenusi B 11 ki1acce npeamMeTHbie pe3y/ibTaTbl 0CBOEHHS Kypca «O0mas u

HEOpraHnvdeCkKass XuMHus» 0TpakaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 XMMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI MPUPOIBI, B POPMUPOBAHUN MBIIUICHUS U
KYJBTYPBI JINYHOCTH, €€ PYHKITMOHAITHHOU IPAMOTHOCTH, HEOOXOIUMOM TSl pEIIEeHUS
MPAKTUYECKHUX 33719 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U
MPUPOAHON Cpejie; BIaJCHUE CUCTEMOM XMMHUECKNX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIue MOHATUS (XUMUYECKHUI 3TIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHbBIE
opOHUTaIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00HEM, BAJICHTHOCTb,
3IEKTPOOTPUIIATENIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas CBSI3b (KOBAJICHTHAsI, HIOHHAS,
MeTaJUTHYecKasi, BOJAOPOIHAS ), KpUCTAJUITMUECKas PEemIéTKa, TUITHl XUMHUYECKUX PEaKIIfii, pacTBOp,
AJIEKTPOJIUTHI, HEANEKTPOIMUTBL, JIEKTPOJUTHUECKAS TUCCOLIUALINSL, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUUYECKON PEaKINU, XUMUIECKOE PABHOBECHUE); TEOPUH M 3aKOHBI (TEOpHs
AJIEKTPOIUTUYECKOMN AUCCOLMALNU, nepuoanueckuii 3akol .M. Menaeneesa, 3aKOH COXpaHEHHUS
MacChl BEIIECTB, 3aKOH COXPAHCHHSI M TIPEBPAIIEHUS YSHEPTHH MPU XUMUICCKUX PEAKITUSAX ),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3BIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE



MOHUMAaHMS MPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (PaKTOIOIMYECKHE CBEACHUS O
CBOICTBax, COCTaBe, MOJIYYEHUH U OE301IaCHOM HCIOIb30BaHUH Ba)KHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IeATEILHOCTH YETIOBEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIC IPU3HAKH MMOHITHH, YCTAaHABINBATH UX
B3aMMOCBSI3b, HCIIOJI30BATH COOTBETCTBYIOIINE MOHATHS ITPH ONTMCAaHUHM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH HCIIOIH30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBIICHUs (hOPMYIT
BEIIIECTB M YPAaBHEHUN XUMUYECKUX peakiuii, cucremarnyeckyto HoMmeHkiarypy (IUPAC) u
TpUBHAJIbHBIE Ha3BaHMsI OTACIbHBIX HEOPTaHWYECKUX BEIECTB (yrapHblii ra3, yriIeKHCIbIH ras,
aMMHUaK, rai€Hasi U3BECTh, HErallléHas U3BECThb, IUThEBAs COJA, MUPUT U APYTHUE);
c(OPMHPOBAHHOCTH YMEHHI OTPENEISITh BAJICHTHOCTh U CTETIEHb OKUCICHUST XUMUYECKUX
JIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XUMMUYECKON CBSI3U (KOBaJEHTHAs!, HOHHA,
METaJIIIMYeCcKast, BOAOPOHAs) B COEAMHEHUAX, TUIl KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTO
BEIleCTBa (ATOMHasl, MOJICKYJIIpHAs, HOHHAsA, METAJNINYECKasi), XapakTep Cpeiibl B BOJHbBIX
pacTBOpax HEOPraHUYECKUX COCAVHECHU;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB M0 UX
COCTaBY K OIpe/IeIEHHOMY KJIacCy/TpyTIie COeAMHEHHH (IIPOCThIe BEIIECTBA — METAJLIIBI U
HEMeTaJlJIbl, OKCHU/IbI, OCHOBAHUS, KUCIIOThI, aM(OTepHbIE TUAPOKCHUBI, COIH);
c(OpPMHPOBAHHOCTh YMEHHM pacKpbIBaTh CMbICI IIepuoguueckoro 3akona J[.1. Menneneesa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO U IPOrHOCTUYECKYIO (PYHKIINH;
c(OpMHUPOBAHHOCTh YMEHUI XapaKTeprU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKUX
aneMmeHToB 1—4 nepuonos [lepuoauueckoii cuctembl xXumMuueckux anemenToB .M. Menneneesa,
UCIIOJIB3YS TIOHATHUS «S-, P-, d SIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKHE YPOBHUY», OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHEHUH 110 IEPUOJaM U
rpymnmaMm [leproandeckoi cucremMsl XuMu4yeckux ieMeHToB .M. Menpeneesa;
c(OpPMHPOBAHHOCTh YMEHHM XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XUMUYECKHE CBOUCTBA
HEOPraHWYECKUX BEILECTB Pa3INYHBIX KJIACCOB, IIOJTBEPKAATH CYIIECTBOBAHUE I€HETUYECKON
CBSI3M MEXKIY HEOPIraHWUYECKUMU BEIIECTBAMHU C TIOMOIIBIO YPABHEHUM COOTBETCTBYIOLINX
XUMHYECKUX PEAKIIU;

c(OpMHUPOBAHHOCTh YMEHUS KJIacCU(PHUIIMPOBATh XUMUUECKHE PEAKLIMHU IO Pa3IMYHbIM
NpU3HAKaM (YUCIy U COCTaBY PEarupyIOLINX BEIIECTB, TEMIIOBOMY 3G EKTy peakluy,
M3MEHEHUIO CTETNIeHEeH OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHUIO KaTalu3aTopa);
c(OPMHPOBAHHOCTb YMEHHUM COCTABIISITh ypPaBHEHUS PEAKLUI pa3IMYHbIX TUIIOB, TIOJIHbIE U
COKpalIEHHbIE YPABHEHUS PEAKIIM HOHHOTO OOMEHA, YUUThIBAs yCIOBUS, IPU KOTOPBIX 3TU
peaKuyu UIyT 10 KOHLA;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOINUTH PEAKIMU, IOATBEP:KIAI0IINE KaUeCTBEHHbII cOCTaB
Pa3JINYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpMHPOBAHHOCTh YMEHUI pacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKLIUN
HOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOIO OajlaHca ATUX PeaKIMid;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHITH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiiu OT
pa3IMyYHBIX (DAaKTOPOB; XapaKTep CMEIIEHUS! XMMUYECKOTO paBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aeicteus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMHUECKHE MTPOLIECCHI, JIEXKAIINE B OCHOBE
IPOMBIIIJIEHHOTO MOJIyYeHHsI CEPHOM KUCIIOThI, aMMHUAKa, a Takxke c(hOPMUPOBAHHOCTh
IpeJCcTaBlIeHUN 00 OOLIMX HAyYHBIX IPUHIUIAX U HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOIUTH BHIYUCIICHUS C UCIOJIB30BAHUEM MOHATHS «MacCOBas
JI0JIs1 BEIIECTBA B PAacTBOPE», O0BEMHBIX OTHOLIEHHUM ra30B MPU XUMHUECKUX PEaKINIX, MacChl
BEIIIECTBA MM 00BEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO



U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO A (eKTa peakii Ha OCHOBE 3aKOHOB
COXPAHCHHUS MACChI BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHCPTHH;

c(OPMHUPOBAHHOCTH YMEHHI COOTFOIATh MPaBHJIA ITOJIb30BAHMUS XUMHUYECKON TIOCYI0N U
1abopaTopHBIM 000pyIOBaHKEM, a TAK)KE MPaBUiIa OOPAIICHHUs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIIUSMHU 110 BBITTOIHEHUIO J1A00PATOPHBIX XUMHUECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHATH XUMHUECKUI IKCIIEPUMEHT (pa3lioKeHHe
MIEPOKCHIAa BOJOPOA B IPUCYTCTBUH KaTaIH3aToOpa, ONpPEACIICHHE CPEIbl PACTBOPOB BEIIESCTB C
MOMOIIIbIO YHUBEPCAIBHOTO MHIUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakluy, peakiiii HIOHHOTO0 0OMEHa, KaYeCTBEHHbIE peaklliu Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE IKCTIEPUMEHTAIBHBIX 337a4 110
TeMaM «MeTtaiel» 1 « HemeTaliel»y) B COOTBETCTBUY C MPaBUIAMH TEXHUKHU 0€30MTaCHOCTH TIPH
oOpallleHHH C BeIIeCTBaMU U TAO0OPaTOPHBIM 000pYI0BAaHUEM, IPEACTABISATH PE3yIbTAaThI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIlliCH YpaBHEHHUI COOTBETCTBYIOLINX PEaKUil U
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATH XUMUUECKYIO HH(OPMAIIHIO,
MOJTy4aeMyF0 M3 pa3HbIX HCTOYHHKOB (CPEICTBA MAacCOBOM KOMMYHHKAINWHU, IHTEpHET U APYyTUX);
c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA IKOJIOTUYECKH IIeTIECO00Pa3HOTO MOBEICHNUS B
OBITY ¥ TPYZOBOM JIEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS U OKPY KAIOIICH
MIPUPOJTHOM CPEJIbl, OCO3HABATH OMACHOCTH BO3JCHCTBUS HA KUBBIC OPTaHU3MBbI OMPEIECTIEHHBIX
BelIeCTB, MoHUMast cMbIci nokazatens [1/IK, noscHaTh Ha mpuMepax crocoObl YMEHbIICHUS U
NPEIOTBPAIICHHS] UX BPETHOTO BO3/ICHCTBHUS HA OPTAaHU3M YEIIOBEKa; /ISl O0YYArOIIUXCS C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBEA: YMCHUC IPUMCHATL 3HAHUA 00 OCHOBHBIX
JOCTYIHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA; JIJISI CIIENBIX M CIa00BUISMIINX
00ydJaronumxcs: yMeHHe UCTIOIb30BaTh pelbe(HO ToueuHyto cucteMy o0o3Hauenuit JI. bpaitns
JUTSL 3aIUCH XUMHYECKUX (HOpMYIL.



4. TemaTu4eckoe IVIAHUPOBAHUE
10 KJIACC (34 YACA)

Tema
(pasznen)

Koa-Bo
9JacoB

XapakTepucTuka Bua10B/(popm
AeSITeJIbHOCTH 00y4aroIuXcst

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

Pa3znen 1. TeopeTnueckue 0OCHOBBI OPraHu4ecko xumuu (3 1)

[Ipenmer 3 PackppiBaTh CMbICI U3y4aeMbIX MOHIATUN (BBISABIATH | http://
OpPraHUYECKOM UX XapaKTepHbIe MPU3HAKHN), YCTAaHABIUBATH UX fcior.edu.ru/.
xumun. Teopust B3aMMOCBS3b. [I[pUMEHATH MOJI0KEHUS TEOPUU card/9975/predp
XUMHUYECKOTO CTPOEHHSI Opra- osylki-
CTPOEHHUS vozniknoveniya-
teorii-
OpraHNYeCKUX HUYeCKuX coeauHeHuit A. M. bytiepoBa st stroeniya-
COENMHEHUN. 00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEILECTB OT UX organicheskihsoe
COCTaBa M CTPOCHUSI. dineniy-a-
Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JUTS mbutlerovauglub

COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHOM) Gopmyn
OpraHnveckux BeiecTB. OnpeaensiTh BUJIbI

lennyyuroven-
slozhnosti.html

XUMHMUECKOH CBSI3U (OJMHApHBIE, KPAaTHBIE) B http://
OpPraHUYECKUX COCTUHEHUSX. fcior.edu.ru/
PackpbIBaTh pojIb OpraHUYECKON XUMHUH B KH3HH card/9593/aitpng
4elioBeKa, WITIOCTPUPOBATH CBSI3b C IPYTUMU -101-
Haykamu. HaGnro1ate 1 ONMCHIBAThH 00040oms.html
JIEMOHCTPALIMOHHBIE OMBITHL; IPOBOIUTH U
OIKCHIBATh J1TA0OPATOPHBIE OMBITHI
Pa3nes 2. Yraesoaopoasl (13 v)
[Ipenenbubie 2 PackppiBaTh CMbICI U3y4aeMbIX MOHITUN (BBISABIATH | http://
UX XapaKTepHbIe MPU3HAKHN), YCTAaHABIUBATD UX fcior.edu.ru/
YIJIEBOAOPObI- B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE card/5491/alkany
aJKaHbI MOHSITUA TIPH OMTUCAHUH COCTaBa, CTPOCHUS U stroenie-
MIPEBPALICHUI OPraHNYECKUX COCTUHEHUM. svoystvapoluche
Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JIJIS nie-
COCTABJICHMSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX iprimenenie.html
(pa3BEpHyTOH, COKpaIIE€HHOI) GopmyT
OpPraHUYECKUX BEIIECTB.
Henpenenbabie | 6 YcraHaBauBaTh MPUHAJICAKHOCTD BEIIECTB K http://
yTJIEBOAOPO/IBI: onpeeiéHHOMY KIIacCy YIJIeBOIOPOJIOB 10 cocTaBy | fcior.edu.ru/
aJIKCHBI, Y CTPOEHUIO, HA3bIBaTh UX MO CUCTEMATHYECKOU card/3450/stroeni
aJIKa/INEHBlI, HOMEHKJIATYpE; IPUBOANTH TPHBUAIIBHBIC HA3BAHUS | €-1zomeriya-
AJIKUHBI OTJENBbHBIX MPe/ICTaBUTENEH yTIeBOIOPOIOB. inomenklaturaalk
OmnpenensaTh BUIbI XUMHUYECKOM CBSI3M B MOJIeKydax | enov.html

YTIIEBOJOPOIOB; XapaKTepPHU30BaTh 3aBUCUMOCTb
PEaKIIMOHHOMN CTIOCOOHOCTH YTIIEBOJIOPOIOB OT
KPaTHOCTH KOBAJICHTHOM CBSI3H.

XapakTepu30oBaTh COCTaB, CTPOCHUE, IPUMCHECHHE,
¢du3nveckre U XUMHYECKHE CBOMCTBA, BAYKHEHIITHE
CTHIOCOOBI TIOTYYCHHSI THITMIHBIX MPEACTABUTEIICH

ATUJICHA, alleTulieHa, OyTaaueHa- 1,3, 6eH3oina).

PAa3JIMYHBIX KJIACCOB YTIIJIEBOAOPOOAOB (MeTaHa, OTaHa,

http://fcior.edu.r
u/
card/8123/stroeni
e-fizicheskie-
ihimicheskiesvoy
stvadienov.html
http://fcior.edu.r
u/
card/14716/stroe




BrisBasaTh TCHETUYCCKYIO CBA3b MCIKIY

n ie-izomeriya-

YIJIEBOAOPOJAMH U MOATBEPKAATH €€ HATTUUUE inomenklaturaalk

YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX inov.html
Apomaruueckue | 2 peakiuii ¢ HCIOJIb30BaHUEM CTPYKTYPHBIX OopMyI. | https:/
YIJIEBOAOPOBI XapakTepru30BaTh UICTOUYHUKH YTJIEBOJIOPOIHOTO resh.edu.ru

CBIpbs (He(Th, MPUPOIHBINA T'a3, yroib), CHOCOOBI UX | /subject/lesson/4

nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE 7

MOJIy4aeMBIX MPOTYKTOB. 75/start/150494/
[IpuponHble 3 Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI https://

MMO3HAHUS — MTPOBEICHHE, HAOIOICHNE U OTICAaHUE resh.edu.ru
HUCTOUYHHKU XHUMHUYCCKOI'0 DKCIICPUMECHTA (J'Ia60paTOpHBIe u /subiect/lesson/6
YTJIEBOIOPOJIOB MpaKTHYECKHUe paboThI). 1
U uX CrnenoBath npaBuiam 06e301acHoOi paboThI B 48/start/170464/
Hepepa60TKa JIa60paTOpI/II/I IIpH UCII0JIb30BaHNN XUMHUYCCKOM

MoCybl U 000pYIOBaHUS, a TAKXKe MpaBUiIaM

oOpalleHus C BEIECTBAMU B COOTBETCTBHHU C

MHCTPYKIHUSMU MO BBHITIOTHEHHIO JIa0OPATOPHBIX

OTIBITOB M MIPAKTUYECKUX PabOT IO MOTyYSHHIO U

M3YYEeHUIO OpraHuveckux BemecTs. [IpeacTaBnsaTh

pe3yJIbTaThl SKCIIEPUMEHTA B (JOpME 3aIUCH

YpaBHEHUI COOTBETCTBYIOIINUX PEAKIUii U AeNaTh

BBIBOJIB HA X OCHOBE.

[TpoBOANTH BHIYHMCICHUS TI0 YPABHEHUIO

XUMHUYECKON peakivu.

CaMOCTOSTENBHO TUIAHUPOBATH U OCYIIECTBISATh

CBOIO TTO3HABATENBHYIO 1A TENFHOCTh; MPUHUMATh

aKTUBHOE y4acTHe B TPYMIOBOI y4eOHO

JIeSITETIbHOCTH.
Paznea 3. Kuciiopogocoaep:kamue opranndeckue coennnenus (12 4)
CrupTsl. 3 PackpeiBaTh CMbICI U3y4aeMbIX MOHITUN (BBISIBIATH | https://
DeHoIbI WX XapaKTepHbIe MPU3HAKHN), YCTAaHABIUBATH UX resh.edu.ru

B3aUMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE /subject/lesson/4

MIOHSITHSA TIPH OMTUCAHUH COCTaBa, CTPOCHUS U 7

MIPEBPALICHUI OPraHU4YECKUX COETMHEHUIT 69/start/150550/
ANBACTHIBL 7 Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY TS ——

COCTaBJICHHSI MOJICKYJIIPHBIX B CTPYKTYPHBIX AUDS.
Kapbonossie (pa3BEpHYTOM, COKpaIEHHON) hopMyIT resh:M
KHACJOTHL. - /subject/lesson/4
CrnoxHble 7

3(hupsI

YcranaBauBaTh MMPUHAAJICKHOCTD BCHICCTB K

76/start/150604/




YrneBoasl

OIpeAeIEHHOMY KJIacCy IO COCTaBy M CTPOCHHUIO,
Ha3bIBATh UX 110 CUCTEMATUYECKOW HOMEHKIIATYPE;
NPUBOJUTH TPUBHAIBHBIC HA3BaHHUS OTAETBHBIX
NpPE/ICTABUTENCH KUCIOPOI0COACPIKAIINX
COETUHEHUH.

XapakTepr30BaTh COCTaB, CTPOCHHE, IPUMEHEHUE,
¢du3HyYecKre 1 XMMHUUECKHE CBOMCTBA, BAYKHEHIIINE
CIIOCOOBI TOTYYCHHS THITUYHBIX MPEACTABUTEIICH
Pa3INYHBIX KIACCOB KUCIOPOACOIEPIKAIINX
COCIMHEHUH (MeTaHoJIa, dTaHOJA, TIHIIEPUHA,
¢denomna, hopmanbaeruia, aleTanbIeruaa, yKCyCHOM
KHUCIIOTBI, TITFOKO3bI, KpaxMaia, IeJUTF0I03b);
BBISIBJISIT TEHETUUECKYIO CBSI3b MEXYy HUMH U
HOATBEPKAATh €€ HAINYNE YPAaBHCHUSIMH
COOTBETCTBYIOIIMX XHMUYECKUX PEaKIHii C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYJI.
OmnuchIBaTh COCTaB, XUMUYECKOE CTPOCHHE U
NPUMCHEHHE J)KUPOB, XapaKTEPU30BATh UX 3HAUCHHE
JUIS )KU3HEICSITEIbHOCTH OPTaHU3MOB.

Oco3HaBaTh OMACHOCTH BO3/ICHCTBUS Ha )KUBBIC
OpTaHM3MBI OINIPEICTIEHHBIX OPraHMYECKHUX BEIIECCTB
U MOSICHSATh Ha MpUMepax crocoObl YMEHBIICHUS U
NPEIOTBPAIICHUS HX BPETHOTO BO3ACHCTBUS HA
OpraHM3M YeJIOBEKa.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHHS — MPOBEJICHNE, HAOIIOICHUE W OTTMCAHUEC
XMMHUYECKOTO SKCIEepUMEHTa (JTabopaTopHbIE U
MPaKTU4YEeCKUEe PabOTHI).

CnenoBathb npaBmiIaM 6e30macHON paboTHI B
71a00paTOPHUU TIPH UCTIOIBE30BAHUU XUMUYECKOM
TIOCY/IBI ¥ 00OPY/IOBaHUS, @ TAKXKE MPaBUIIaM
oOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSMU BBITIOJIHEHNUS JTAOOPATOPHBIX OIBITOB
Y MPAKTUYECKUX PadOT MO MOIYYCHUIO ¥ N3YUYCHHUIO
OpPraHWYeCKUX BEIECTB.

[pencTaBnsaTh pe3ysbTaThl IKCIIEPUMEHTA B (hopMe
3alKCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIMN U
JieNaTh BBIBOJIBI HA UX OCHOBE.

[TpoBOANTH BBEIYUCIICHUS 110 YPAaBHEHUIO XUMUYECKOM
PCAKIIUH.

https://
resh.edu.ru

/subject/lesson/6
1
50/start/150687/

CaMOCTOSTENBHO TUIAHUPOBATH U OCYIIECTBIIAThH
CBOIO ITO3HABATEIILHYIO EATEIbHOCTD; IPUHUMATD
aKTHBHOE Y4aCTHE B IPYNIIOBON yueOHOU
JEATEIbHOCTH.

Pa3znen 4. A3oTocoaep:xkaime OpraHudeckue coeqnuenns (4 1)




AMuHBl. AMUHO-
KUCI0THI. benku

PackpbIBaTh CMBICH H3y4aeMbIX MOHITUH (BBIABIATH
UX XapaKTepHbIE IPU3HAKHN), YCTAaHABJIUBATD UX
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIINE
MOHSITHSA [IPU ONTMCAHUM COCTaBa, CTPOEHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHUMN.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaEHHOI) Gopmyn
OpPraHUYECKUX BEILECTB.

OnpenensTs NpUHAIEKHOCTD BEIIECTB K
OIIpeNEIEHHOMY KJIAcCy IO COCTaBY M CTPOEHHUIO,
Ha3bIBaTh UX IO CUCTEMATHYECKON HOMEHKJIIATYPE;
IIPUBOJUTH TPUBUAJIBHBIE HA3BAHUS OTIEJIBHBIX
MpeJcTaBUTENEH. XapaKTepU30BaTh COCTAB,
CTpOEHHE, IPUMEHEHNE, PU3NUECKUEe U XUMUYECKHE
CBOWCTBA, BAKHEUIIINE CTIOCOOBI OTYUYCHHUS
TUIIUYHBIX [TPEICTABUTENEH a30TCOAEPIKALINX
COeIMHEHMH (TTUIMHA 1 OEIIKOB).

[TosicHATH Ha IpuUMepax 3HaYeHHE OEIKOB IS
OpraHU3Ma 4YeJOBEKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MIO3HaHUsI — HAOJI0AATh U ONKCHIBATh
JIEMOHCTPALIMOHHBINA SKCIIEPUMEHT
CaMOCTOSATENbHO TUIAHUPOBATH U OCYIIECTBISATh
CBOIO IT03HABATEIIBHYIO IEATENBHOCTD; IPUHUMATh
aKTUBHOE y4acTHe B ITPYNIIOBOM yueOHOM
JIeSITEIIBHOCTH.

https://
resh.edu.ru

/subject/lesson/4
7
43 /start/150742/

Pa3zgea S. BbicokoMosIeKyIsipHbIE coeIMHeHus (2 1)

[InacTMmaccel.
Kayuyxkn.
Bosokna

2

Bragets nzyyaeMbpIMi XUMHUYECKUMU MTOHATUSMU:
PacKpbIBaTh CMBICI U3yYaeMbIX MMOHITHH U
MIPUMEHSTH 3TU NOHITHS IIPHU OMMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEIIECTB, JIsI OObSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHUM

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI CTPYKTYPHBIX (JOPMYJT BEIIECTB U
YpaBHEHUI peakUuid MOIUMEPHU3ALUU U
TTOTUKOHICHCAITHH

https:/
resh.edu.ru
/subject/lesson/6
0
95/start/150823/




11 KJIACC (34 YACA

Tema Koua-Bo XapakTepucTUKa BUIOB/(hopM DJIeKTPOHHbIE
(pa3aeun) 4acoB AesiTeJIbHOCTH 00y4aroINXCs (uudposbie)
oOpa3oBaTeJibHbIE
pecypcsbl

Pa3nen 1. Teopernueckue ocHOBbI Xumum (12 v)

Crpoenue 3 PackpbiBaTh CMBICI N3y4aeMbIX TOHSITHH https://resh.edu.ru
aTOMOB. (BBISIBIIATH UX XapaKTepHbIC MIPU3HAKK), /subject/lesson/64
[lepnoauueckuii YCTaHABIMBATh UX B3aUMOCBS3b. 79/start/150989/
3aKOH U PackpbiBaTh cMbICT epuoandeckoro 3akona J{ U
[Tepronnueckas MenpeneeBa U IEMOHCTPUPOBATH €TI0
cucrema CHCTEMaTH3HUPYIOLLY10, OOBSICHUTENBHYIO U
XUMHAYECKHX POTHOCTUYECKYIO (PYHKIMHU. XapaKTepH30BaTh
anemenTtoB /1. U. JIEKTPOHHOE CTPOEHUE aTOMOB XUMHUECKUX
Menneneena 3J1IEMEHTOB 1—4 Nepro10B, UCTIONb3YsI OHATHUS

«8-, p-, d-32EKTPOHHBIE OPOUTAITI,

«QHEPreTUYECKHE YPOBHM.

OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB

XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH 110

nepuoaam u rpynnam [leproanyeckoit cucteMsl

xumudeckux aaemMeHToB J| 1 Menneneena.
CrpoeHnue 4 PackpbiBaTh CMBICI N3y4aeMbIX TOHATHH https://resh.edu.ru

(BBLOENSTH UX XapaKTepHbIEC MPU3HAKU) U /subject/lesson/59
BEILIECTBA. HOPUMEHSTH 3TH MOHATHUS NP ONKMcaHuM coctaBa u | 11/start/151053/
MHuoroob6pasue CTPOCHUS BEIIECTB, M1 OOBICHEHHS OTJEITHHBIX https://resh.edu.ru
BEILIECTB (GakTOB U SBICHUM. /subject/lesson/55

Ornpenenars BUABI XUMUYECKOMN CBS3H
(KOBaJICHTHOM, MOHHOM, METAJIIMIECCKOM,
BOJIOPOJHOMN) B COEIUHEHMSIX; TUIT
KPUCTAJUIMYECKOU PEHIETKH KOHKPETHOTO
BemecTBa. OnpeaensaTh BAJICHTHOCTh U CTEIIEHb
OKHCJICHUSI XUMHUUYECKHX AJIEMEHTOB B
COEMHEHMSIX PAa3IMYHOro coctasa. [IpoBoauTh
BBIYUCJICHUSI C UCIIOJIb30BAaHUEM MOHSITHUS
«MaccoBasi J0JIisl BENIECTBA B PACTBOPEY.

81/start/151081/
https://resh.edu.ru
/subject/lesson/49
39/start/151134/




XUMHYECKUE pe-
aKIuu

OOBSICHATH 3aBUCIMOCTH CKOPOCTH XUMHUYECKON
PEaKIyu OT PA3IUYHBIX (PaKTOPOB.

OnpenensaTh XapakTep CMEIIEHUs XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEILTHETO
BoznericTBus (nmpuHnu Jle [larense).
CocTaBisTh ypaBHEHHS PEAKIMNA PA3TUIHBIX
THUTIOB; TIOJHBIE ¥ COKPAIIEHHbIE HOHHBIE
YpaBHEHHS PEAKINH, YIUTBIBAS yCIOBHS, TIPU
KOTOPBIX 3TU PEAKIMH UIYT O KOHIIA.
[TonTBepk1aTh CyIIECTBOBAaHUE T€HETUYECKOU
CBSI3M MEXKIY HEOPTaHUYECKUMU BEIIECTBAMU C
MOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX
XuMHUeckux peakuuii [IpoBoauts, Habm0OAaTh U
OIMCHIBATH XUMHUUECKUH IKCTIEPUMEHT: 110
OTIpeIeNICHUIO CPEIbl BOJHBIX PACTBOPOB
BELIECTB, BBISIBJICHUIO YCIOBHUI MTPOTEKAaHUS
peaxiuii HOHHOTO 0OMEHa, U3YUYEHUIO BIUSHUS
pa3nuYHbBIX (PaKTOPOB HA CKOPOCTH PEaKIHA
CrnenoBath paBuUiiaM MOJIb30BAHUS XUMUYECKOM
MOCYJI0H M J1abOpaTOpHBIM 000PY0BAHHEM
[IpencTaBisiTh pe3ynbTaThl XUMHYECKOTO
HKCTIIEpPUMEHTA B (pOopMe 3aIiCH ypaBHEHUN
COOTBETCTBYIOIIMX pEaKLUi U JIeJaTh BHIBOABI Ha
UX OCHOBE

[TpoBOAUTH BBHIYHUCIICHHUS 10 YPAaBHEHUSIM
XUMHUYECKHUX PEaKIfii, B TOM YHCIIe
TEPMOXHUMHUECKHUE PACUEThI

https://resh.edu.ru
/subject/lesson/49

38/start/151107/
https://resh.edu.ru

/subject/lesson/59

12/start/92791/
https://resh.edu.ru

/subject/lesson/35
23/start/151161/

Pa3znea 2. Heopranuveckas

xumus (18 4)

Hewmeraisl

9

PackpbIBaTh CMBICT U3Y4aeMBbIX MOHATHH
(BBIIENSATH UX XapaKTepHbIE IPU3HAKN) U
HOPUMEHSTH STH MOHATHUS MPU ONMCAHUU COCTAaBA U
CTPOCHUSI BEIECTB, /Il OOBSICHEHUS OT/AEITBHBIX
(bakTOB U SBIECHUM.

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOWCTB HEMETAJIIOB

U UX COCIMHEHHI C YYETOM CTPOCHHUS UX aTOMOB
u nosioxkeHus B [lepuonnyeckoii cucreme
xuMudeckux anemenToB J[.1. Meneneena.
XapakTepu3oBath (OMHUCHIBATh) 00IIHE
XUMHAYECKHE CBOMCTBA HEMETAJIOB, HX
BaXHEUIINX COETMHEHUH, TOATBEPKIAst 3TO
OTIMCaHHUe PUMEPAMU YPaBHEHUI
COOTBETCTBYIOIMX XUMUYECKUX PEAKIHH.
XapakTepHu30BaTh BIMSHIE HEMETAIIIOB U UX
COEZIMHEHU Ha )KMBbIE OPraHNU3MbI; OIIMCHIBATh

IMPUMCHCHHC B

https://resh.edu.ru
/subject/lesson/59

39/start/151320/
https://resh.edu.ru

/subject/lesson/59

13/start/151347/




pa3IMYHBIX 007aCTAX MPAKTUYECKOM
JIeSITeTbHOCTH YeJIOBEKA.

PackppiBaTh CyIHOCTh OKUCIUTENBHO-
BOCCTaHOBUTEIILHBIX PEAKIHIA TOCPEICTBOM
COCTaBIICHUS PJIEKTPOHHOTO OajaHca STUX
peaKuui.

[TpoBOAMTH peakiuu, MOATBEPIKIAIOIINE
XapaKTepHbIE CBOWCTBA U3YYaEMBIX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM aHUOHBI,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.
HabmonaTh 1 OMUCHIBATH JEMOHCTPALIMOHHBIE
OTIBITBI; TPOBOJNTH U OTIMCHIBATH XUMUYICCKUHT
JKCIIEPUMEHT (J1a0opaTOpPHBIEC U IPAKTHUUYECKUE
paboTs).

[IpencTaBisiTh pe3ynbTaThl XUMHYECKOTO
HKCTIIEpPUMEHTA B (pOpMe 3aIiCH ypaBHEHUN
COOTBETCTBYIOIIMX pEaKLUi U JIeJaTh BHIBOABI Ha
UX OCHOBE.

CrnenoBath paBuUiiaM MOJIb30BAHUS XUMUYECKOM
MOCYJI0H M J1a0OpaTOpPHBIM 000PYAOBAHUEM.
[TpoBOAUTH BBHIYMCIICHHUS 10 YPAaBHEHUSIM
XUMUYECKUX PEAKLIUN.

CaMOCTOATEeNbHO TUIAHUPOBATH U OCYIIECTBISTh
CBOIO MTO3HABATENBHYIO JI€ATEILHOCTH;
MIPUHUMATh aKTUBHOE y4acTHe B TPYNIOBOI
y4eOHOM IS TEIHHOCTH.

Meramibsl

PackpbiBaTh CMBICH U3y4aeMbIX TOHATUN
(BBIIETATD UX XapaKTePHbIE IPU3HAKH) U
MPUMEHSTH 3TU NOHITHUS IIPU OMMCAHUU COCTaBa U
CTPOCHHUS BEIIECTB, JIJIs1 OOBICHEHHSI OTJEITHHBIX
(haKTOB U SIBICHUI.

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB - METAJJIOB ¥ MX COCAMHCHMI
C YYETOM CTPOCHMS KX ATOMOB U MOJIOKEHUS B
[lepronnueckoil cucTteMe XMMUYECKUX 3JIEMEHTOB
J.1. Menneneena.

XapakTepu3oBaTh (OMHUCHIBATh) O0IIHE
XHMHYECKHE CBOMCTBA METAJIJIOB, NX BaXKHECHIITHX
COEIMHEHUM, TIOATBEPK1ast 3TO ONMHUCAHUE
MpUMEpaMH YPaBHEHU COOTBETCTBYIOIINX
XUMUYECKUX PEeaKluii; MPUMEHEHUE METAJIOB B
Pa3IMYHBIX 00JIACTAX, a TAKKE MCIIOJIb30BaHUE UX
JUTSL CO3/IAHMSI COBPEMEHHBIX MaTEPHAJIOB U
TEXHOJIOTHI.

PackppiBaTh CyIIHOCTH OKHUCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI MTOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX
peaKIuid.

[IpoBoAUTH peakiiu, MOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA N3yYaE€MbIX BEILIECTB;
pacro3HaBaTh ONBITHBIM MYTEM MOHBI METAILJIOB,
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX.

https://resh.edu.ru
/subject/lesson/34

93/start/151213/
https://resh.edu.ru

/subject/lesson/58

14/start/151239/
https://resh.edu.ru

/subject/lesson/35

34/start/151266/
https://resh.edu.ru

/subject/lesson/49

61/start/151293/
https://resh.edu.ru

/subject/lesson/34
79/start/151187/




HaGnronate 1 onuckIBaTh J€MOHCTPALIMOHHBIE
OIIBITHI; IPOBOJUTH Y ONMCHIBATh XUMUYECKHUN
9KCHEPUMEHT (J1aOOpaTOpHbBIE U MPAKTUYECKUE
pabotsl) [IpencTaBisaTh pe3ynbTaThl XUMUYECKOTO
9KCHEpUMEHTa B (pOpMeE 3aIUCH YPaBHEHUH
COOTBETCTBYIOIIMX PEAKIIMM U JIe]aTh BBIBOJBI HA
UX OCHOBE.

CrnenoBath npaBuUiiaM MOJIb30BaHUS XUMUYECKOU
HOCYJ10M 1 J1aGOpaTOPHBIM 00OPYJOBAHUEM.
[IpoBOANTH BBIYMCIICHUS IO YPAaBHEHUSAM
XUMHUYECKHUX peakuuil. CaMOoCTOATENbHO
IJIAHUPOBATH U OCYILECTBIATH CBOXO
MIO3HABATENIbHYIO ACATEIbHOCTD; IPUHUMATH
aKTUBHOE Yy4YacTHe B IPYNIIOBON yueOHOM
JESITEIIBHOCTH.

Pa3nen 3. Xumusa u :;ku3Hb (4 4)

XHWMHUS U )KU3HDb

4

PackpbIBaTh pojib XUMHHU B PELICHUU
SHEPIreTUIECKUX, CBIPHEBBIX U IKOJOTHUECKUX
npo0JeM 4eaoBeyecTBa, OMUCHIBATh OCHOBHBIE
HAIpaBJICHUS Pa3BUTHI XUMHUYECKON HAYKU U
TEXHOJIOTHH.

[TpumensTh npaBuia 6€30MacHOro 00paIIeHNUs C
BEIIECTBAMM, UCIIOJIb3YEMbIMHU B IIOBCEIHEBHON
YKU3HU, MIpaBUjIa MOBEJACHUS B LIETISX COEpeKEeHUS
3JI0pOBbSI U OKpY>KaroIlel IPUPOJIHON CpeIbl;
MOHUMATh BpeJ (OMacHOCTb) BO3EHCTBHS Ha
KHUBBIE OPraHU3MBbI OIIPEEIEHHBIX BEIIECTB,
CMBICJI TIOKA3aTes MK, MOSICHIATh Ha IPHUMepax
CHOCOOb! YMEHBIIEHUS U IPEJOTBPALICHUS UX
BPETHOT'O BO3/ICUCTBUS.

AHanu3upoBaTh U KPUTUYECKH OLICHUBATh
UH(OPMALIUIO, CBSI3aHHYIO C XUMHYECKHMU
npoleccaMy U UX BIMSHUEM Ha COCTOSIHUE
OKpykaroleit cpeasl Mcnosib30BaTh NOJyYEHHbIE
3HaHUS U NIPEJCTaBIeHU 0 chepax
NeSITeTbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMU TEXHOJIOTUAMHU, KaK OCHOBY JIJIst
OpHEHTAINH B BEIOOpE cBOEH Oymymieit
npogeccuoHaIbHOMN eSTETbHOCTH.

[TpuHnMaTh ydacTre B 00CYXIEHUH MTPOOIeM
XMMHUYECKOH M 9KOJIOTHYECKOM HalpaBIeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MMO3ULUIO 10
npoOiemMe U npeagaraTb BO3MOXKHbIE Iy TH €€
peLIeHuS.
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