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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mo XuMUM Ha ypOBHE CpeIHEr0 00Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii Deaeparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (enepalbHON 00pa30BaTeNbHOW MPOTrpaMMbl CpPEIHEro
obmero o6pazoBanuss (POIlI COQO), npeacraBineHHbix B DeneparbHOM TOCYAapPCTBEHHOM
obpazoBarenbHoM crapaapre COO, ¢ yuérom Konnenmuu npenopaBaHusi yueOHOro mpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepainuu, peamnu3yrOIMX
OCHOBHBIE 00pa3zoBaTeJbHbIE IMPOIPAMMBbI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccwmiickoit ®Penepammm Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTKe MporpaMMbl MO XHMHH, K ONpEIEJICHUI0 OO0IIei
CTpaTeruu 0O0y4eHUs, BOCIIUTAHUS U PA3BUTUS O0YyYarOIIUXCA CPEACTBAMU Y4eOHOIO IpeaMeTa
«Xumus» s 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHIIENTYalIbHbBIE IMOJOKECHUS
OI'OC COO o B3aMMOOOYCIOBIECHHOCTH LEJeH, COAEpKaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBIITY CKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4YaeMO€  BBITYCKHHKAMH  001eo0pa3oBaTebHON
OpraHH3aliy, SBISETCd HEOThEMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXKUT
3aBEpLIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEW, NPUCYIIUX IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHHs. OTH IEHHOCTU
KacaloTCsl TIO3HAHUSI 3aKOHOB TPHUPOIBI, (POpMUPOBAHMS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YelioBeKa, a TakkKe OHKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
NpUPOIHON cpene. Peanm3yercst xumMudeckoe oOpa3oBaHue 00YYarOIIUXCs HA YPOBHE CPEIHETO
o0miero oO6pazoBaHusi CpeACTBAMH y4eOHOTO MpeaMeTa « XUMUs», COJIEpKaHUE U MOCTPOSHUE
KOTOpPOrO ONpEeJeieHbl B MpOrpaMMme MO XUMUU C Y4ETOM CHEUM(PUKHA HAyKd XUMHH, €€
3HAUEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUATHHOMN KU3HU OOIIECTBA, a TAKKE C yUETOM OOIINX
Leiael ¥ NpUHLMKIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPEIHEro OO0IIEro
obpasoBanus B Poccuiickoit @enepanuu.

XuMUsSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOMU
LIUBWIN3ALUHU, B CO3JaHMM HOBOM 0a3bl MaTepuanbHOM KyJIbTypbl. OHa BHOCUT CBOM BKJIaja B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOI'O MBILIUICHHUS, B CO3/IaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpy’XKarollleM MUpE KaK O €JIMHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELECTBEHHOI'O0 COCTaBa OKPY’KAIOILEro MUpPa, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSI.

TecHo B3auMojeWCTBYST € JpPYrMMU €CTECTBEHHbIMH HAayKaMM, XUMHUS cTaja
HEOTHEMJIEMON YaCThbI0 MHMPOBOH KYJBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIIEHIHOTO TpyAa U
KHU3HU Kakgoro ujeHa oOuiectBa. CoBpeMeHHas XUMUsI KaK HayKa CO3MJaTelibHasA, KaKk Hayka
BBICOKMX TEXHOJOIMH HaIlpaBiieHa Ha PELICHHE INI00aJIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJI0BEUeCTBA — CHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, AIKOJIOTHYECKONH OE30MacHOCTH U
OXpaHbl 37J0POBbS.

B cootBeTcTBHMM ¢ OOmMUMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIEro OoO0pa3oBaHUS
conepkanue npeamera «Xumus» (10—11 knaccsl, 6a30BbIi YPOBEHb U3yU€HUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4YaloIIUXCsl, HEOOXOAMUMYIO MM st
BBIPAOOTKHM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJIOJKEHHSI 00pa30BaHus B Pa3IMUHBIX 00JIaCTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapnstomuMu  npeamera «XUMUsS» SBISIOTCA 0a30Bble Kypehl — «Opranuydeckas
xumusi» 1 «O0111as 1 HeoOpraHu4Yeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIE€PKaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOI HAYKH: CCTEMA 3HAHUN 110 HEOPTaHWYECKON XUMUH (C BKIIOUEHHUEM
3HaHUU W3 OOIIEeH XMMHH) U OpraHndeckord xuMmun. opmMupoBaHUEe TaHHOW CHCTEMbl 3HAHUUN



IpU M3YYEHUH IpeaMeTa 00ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB ¥ T€OPUI XUMHH.

Crpykrypa coaepkanus KypcoB — «Opranudeckas xumusi» u «OO01as 1 Heopranmdeckas
XUMHs» c(hopMHpoBaHa B MpoOrpaMMe MO XMMHU HA OCHOBE CHCTEMHOIO MOAX0/a K M3YYECHHIO
y4e0HOro Marepuajia W OOYCJIOBICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHNA Ha
OTpeAeNEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKONM XHWMHUU BEIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOpPUM CTPOEHHS OPraHMYECKHX COETUHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJCTaBICHUH O CTPOCHHM BEILECTB.
Ceenenusi 00 M3y4yaeMblX B Kypce BEIIECTBax HAlOTCS B Pa3BUTHH — OT YTIJIEBOAOPOIOB A0
CJIOKHBIX OMOJIOTMUECKM aKTUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHHU IOJIyYaroT
pa3BuTHe CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOLIEro 00pa3oBaHusl MEepBOHAuYaIbHbBIC
MIPEICTABICHUS O XMMUYECKON CBS3M, KIacCU()UKALMOHHBIX MMPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUYECKOW PEAKIUH.

[lon HOBBIM yrjoM 3peHus B mpeamere «XuUMuUs» 0a30BOr0 ypOBHS pPaccMaTpPHBACTCS
W3Y4YCHHbI Ha YPOBHE OCHOBHOrO 00Iero oOpa3oBaHMsI TEOPETHUYECKHM MaTepuanl u
(akTOJIOTrMUECKUE CBEJICHHUs O BEIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0u1as 1 HeoOpraHuyeckass XuMus» 00ydaroIUMCSl MPEJOCTaBISETCS] BOZMOKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPETHUECKUX W METOAOJIOTUYECKUX TTO3UIHH,
rIy0Xe TMOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIMI ATOro 3akoHa — OT o0OoOmiaromiei 10
OOBSICHAIONIECH U POTHO3UPYIOLIEH.

Enunast cucrema 3HaHUN O Ba)KHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBONCTBAX U
IIPUMEHEHNH, A TAK)KE O XMMUUYECKUX PEAKIUIX, UX CYLIHOCTU U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomonHsercas B Kypcax 10 u 11 KmaccoB dineMeHTaMH  COJAEp)KaHUSA, HMEIOIIHUMU
KYJbTYpPOJIOTHUECKUH ¥ TPHUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBSA3M XHMHHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABATEIBHOM H
MPAKTUYECKON JEATEIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHS K IIPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIUBATh UH(DOPMAIINIO U MPUMEHATH €€ JUIsl TOMOJHEHHs] 3HAHUMN, pelleHus
MHTEJJIEKTyaJIbHbIX U 3KCIEPHUMEHTAIbHBIX HCCIIEI0BAaTENbCKUX 3aJad. B 1enoM conep:kanue
y4eOHOro mpeaMeTa « XUMMUs JaHHOTO YPOBHS U3yU€HHUs OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI JJISi TIOHUMaHUS (PUIOCOPCKUX HIEeH, TaKuX Kak:
MaTepHaabHOE €UHCTBO HEOPTAHUYECKOTO U OPraHMYeCKOro MUpPA, 00yCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pelieHuss NPOTHBOPEUYM MEXAYy HOBBIMH (paKTaMH M TEOPETUYECKUMH IPEANOChIIKAMHU,
OCO3HAaHHE pPOJIM XMMHUU B PELICHUH HKOJIOTMYECKUX MpPOoOsieM, a Takke NpodiieM cOepexeHus
JHEPreTUYECKUX PECYPCOB, CBIPbsI, CO3JaHNUSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muane pemenust 3amad BOCHHMTAHMS, Pa3BUTHS M COLMAIM3ALUU  O00yYarolIMXcCs
INPUHATHIE TPOTPAaMMOM 10 XMMHUHM TOAXOAbl K ONPENEIICHUI0 COAEPKAHUA M IOCTPOCHUS
IpeaMeTa IMpelycMaTpuBaloT (OpMHpPOBaHHE YHUBEPCAIbHBIX Y4E€OHBIX JEMCTBUN, MMEIOLINX
0a30Boe 3HaUEHHE JUI pa3IMYHbIX BUJOB JIEATEIILHOCTH: PEUICHUs TPoOJeM, MOMCKa, aHalIu3a 1
00paboTku HMHPOpMAIUH, HEOOXOIUMBIX [UJIsi TNPUOOPETEHHsS ONbITa MPAKTUYECKON U
HCCIIEI0BATENIbCKON AESITEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUN XUMMHU.

B npakTuke npenosaBaHus XMMUHM KaKk Ha YpOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHusl, Tak U
Ha ypOBHE CpeAaHero oOmero oOpa3oBaHUs, NpU ONpPEACNCHUHM  COJEpIKATEIbHOM
XapaKTepUCTUKU IeJiell M3y4yeHUsl TpeJMeTa HalpaBiIeHHEM IEepPBOCTENEHHON 3HAaYMMOCTU
TPAJUIIMOHHO Tpu3HaéTcs (opMUpOBaHME OCHOB XHUMHUECKOM HayKHM Kak o00JIacTH
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTHUECKON MAESTeNIbHOCTH 4YelOBeKa M Kak OJHOIO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAMYECKON TOYKHM 3pEHHS TAaKOW MOAXOA K
OTIpEeICNICHUIO 1eNIeH N3YUYeHHs MIPeIMETa SIBJISICTCS BIIOJIHE OMPaBIaHHBIM.
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CornacHO NaHHOW TOYKE 3PEHHUsS TJIABHBIMHU IIENISIMU W3YyUYEHHS NpenMeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (opMupoBaHME CHCTEMbl XMMHUYECKMX 3HAHHUH Kak BaKHeHmedl cocrapisomeit
€CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIKAT KIIIOYEBBIC TOHSTHS,
(dyHIaMEHTaIbHbIC 3aKOHbI W TCOPHHM XHMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMuUpOBaHHE W Pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BEIECTB U
XUMHYECKUX PEaKIHid, HEOOXOAMMBIX JUIsl MPUOOPETEHHs YMEHH OPHEHTHUPOBATHCS B
MUpE BEIIECTB U XUMHUECKUX SBJICHHI, UMEIOIIMX MECTO B IIPUPOJIC, B IPAKTUICCKON U
IMOBCEAHEBHOM KH3HU,

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAONMIOACHHWEM U
OOBSICHEHHEM XHUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOJICHHEM TpaBWiI 0Oe301acHOTro
oOpalieHus ¢ BEIIECTBAMH.

Hapsny ¢ aTuM, comepikarenbHas XapakTepUCTUKA IeJield U 3a/1a4 U3y4YeHHs TpeaMeTa B
IporpamMme Mo XMMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU
B cHUCTeMe cpemHero obmero obOpazoBanus. CerojgHs B MpENOJaBaHUM XHMHH B OOJIbIIEH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE CoJepKaHus oOyueHus,
OPUCHTUPOBAaHHON Ha TIOATOTOBKY BBIMYCKHUKA 0O0IIe00pa3oBaTeIbHON OpraHU3alliH,
BJIaJICIONIer0 He HAabOpoM 3HaHWH, a (YHKIMOHAIBFHONW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSMHU aKTHBHOTO TOJIyYCHUS 3HAHUW U MPUMEHEHUS MX B PEaJbHOM JKU3HU ISl PEUICHHUS
MPAKTUYECKHX 3a/1a4.

B cBs3um ¢ 9TUM mNpH UW3yYeHUH TMpeaMeTa «XUMUs» JIOMUHHPYIOIIEe 3HAYCHUE
nprOOPETAIOT TaKUE LIEIH U 3a/1a4H1, KaK:

ajanTtanys  OOydYalomMXCsl K  YCIOBHSAM JUHAMAYHO  pa3BUBAIOLICTOCS  MHpA,
(bopMHpOBaHHE MHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K C€aMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITCIIbHOMY TPHHATUIO TPAMOTHBIX PEIMICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBS3aHHBIX C BEIIECTBAMH U X IIPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATBHOE 3HAYCHHE /ISl PA3IMYHBIX BHJIOB JEATEIBHOCTH: PEIICHHS PoOIeMm,
[IOUCKA, aHaluW3a M O00paboTku HHPOpPMALKU, HEOOXOAUMBIX M MPUOOPETEHUs OIbITa
JeSITETFHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TO3HAHWU XMMHH, a TAKXKE Ul OLEHKHU C
MO3UIUK HKOJIOTHYECKOI 0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUUECKHUX MPOLIECCOB
Ha OpPraHU3M YeJIOBEKa M MIPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOATEILHO NPHOOPETaTh HOBBIC 3HAHUS 10 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIB30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTUH IS TIOMCKA M aHAIM3a Y9eOHOH 1 HAyYHO-TIOMYJIIPHON HH(DOPMAITUH XUMHYECKOTO
COJICPKAHMS;

(dbopMHpOBaHKE U PA3BUTHE y O0YYAIOIINXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HAOMIOAaTeNbHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHHUH U MIPOBEICHIUH XUMUYECKOTO SKCIIEPHUMEHTA,

BOCIIUTaHHE Yy OOydYaromuxcs YyOexIEHHOCTH B TyMaHHUCTHYECKOW HAIpPaBICHHOCTH
XHUMHM, ©€ BaXHOW pONM B  PEHICHWH IIOOAJbHBIX  MPOOJIEM  paIMOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, TOIMOJHEHHUSI SHEPreTHYECKUX PECYpPCOB U COXPAHEHUS] MPHUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHS K TPHUPOJIE H CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHUS OMBITA MCIOJIB30BAHMS MOJYUYECHHBIX 3HAHUHU JUISl IPUHATUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XHMUYECKIUMH SIBJICHUSIMHU.

B y4eOHOM miane cpemHero oOmero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00macTu « ECTecTBEeHHO-HAYYHBIEC TPEIMETHI.
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OO01ee 9nCiI0 YacoB, OTBEAEHHBIX IS U3YYCHUS XWMHHU, HA 0a30BOM YpOBHE CPEIHETrO
obmiero oopasoBanusi, coctaBinsieT B 11 kmacce — 34 yaca (1 yac B Hezento).



COJEP)XAHME OBYYEHUA
11 KJIACC

OBIIASA N HEOPTAHNYECKAA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XuMmudeckuit dmeMeHT. AToM. Snpo aroma, H30TOMBI. ODJIEKTpPOHHAs O0O0JIOYKA.
DHepreTHYecKue YpOBHHU, MOYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeielieHus AJIEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DJeKTpOoHHAs! KOH(UTYpaLns aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cuctema Xumudeckux siaemeHTtoB JI. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepuoanueckoil CHCTEMBI XUMHUYECKHX
snemeHToB J[. . MenpaeneeBa ¢ COBpEeMEHHOM TeOpUEl CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUs CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CJIOXKHBIX BEIIECTB
10 Tpynnam 1 nepuogam. 3HadeHUE MEPUOINYECKOro 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHUECKOH CBA3M (KOBaJIEHTHas
HEeNoJsipHasl U TOJSpHas, HMOHHAs, MeTajuindeckas). MexaHu3mbl 0O0pa30BaHMs KOBAJICHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA M JIOHOPHO-AKIIETITOPHBIN). BomopoaHasi cBsi3b. BaneHTHOCTH.
DIIEeKTpOOTpULIATENbHOCTh. CTeneHb OKUCIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemtectBa MOJEKYJISIpPHOrO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUMA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o qucnepcHbIX cuctemax. MICTUHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeAnHeHUd. HomeHkmatypa HeOpraHu4ecKux
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMYECKUX BELIECTB, MPUHAJIEKAMIMUX K Pa3IUnYHBIM
KJ1accam.

Xumunyeckass peakuusi. Kraccupukanys XUMUYECKHMX peakluid B HEOPraHWYEeCKOW H
OpraHWYEeCKOW XMMHUU. 3aKOH COXPAaHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS
SHEPTHH NMPU XUMUYECKUX PEAKITUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuyHbIX (axTopoB. OOpaTUMbIE pEaKIIUU.
Xumuueckoe paBHoBecue. DakKTOpbI, BIMAIOIINAE HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Ipuniun Jle [larense.

Onextponutuyeckas auccouuanusi. CuibHble U cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasl, HEUTpalbHasl, IIETOUHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.

OKCHepUMEHTAIbHBIE METOAbl M3YyYEHHs BELIECTB U UX IPEBPAILEHUMN: JEMOHCTpaLus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenpaeneeBa», u3ydeHue
MoJeNell KPHCTAUTMYECKUX PpeIIETOK, HAOMIOACHWE U OINUCaHWe JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OIBITOB (Pa3lokKEeHHE MEePOKCHIA BOIOPOAA B MPHCYTCTBUHM KaTaiu3aTopa,
OIPEJIEIICHUE CPEellbl PAaCTBOPOB BEILECTB € MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKON paloThl «BiusHue pa3nuuHbIXx (AKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUI.

PacuérHbie 3agayn.

Pacuértel mo ypaBHEHUSIM XUMUYECKUX PEAKIINI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pPacy€ThI C UCIIOJIB30BAHUEM MOHATUSA «MAcCOBasi J0JIs1 BEILIECTBAY.



Heoprannueckas xumus

Hewmeramnel. [lonoxenne HemeramioB B Ilepuonmdeckoil cucTeMe€ XUMHYECKHX
anemenToB J[. M. MenzgeneeBa W OCOOCHHOCTH CTpPOCHHUS aTomMoB. Du3HUYECKHE CBOICTBa
HEMETAaJUIOB. AJJIOTPOIUS HEMETAJIOB (Ha IpUMepe KUCIIOpoa, cepbl, hocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAXXKHEHIIMX HEMETAJUIOB (TajOreHOB, cephl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeJUHEHUH (OKCHA0B, KUCIOPOACOAEPKAIIUX KHCIOT, BOJOPOIHBIX
COEJIMHEHUIN).

[IpuMeHeHNEe BaKHENIINX HEMETAJUIOB U UX COEITUHEHUH.

Meramnsl. [lonoxxenne Meramios B [lepuogudeckoit cucreMe XMMHYECKUX AJIEMEHTOB /1.
N. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYeK aTOMOB MeTayuioB. OOmiue
¢usnueckue cpoiictBa MeTaioB. CIulaBbl METayUIOB. DJIEKTPOXUMHYECKUHM psAl HaNpsKEHUN
METaJlJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEHINIMX METAJIOB (HATpUHM, KaJIWid, KajabIlMd, MarHuu,
ATIOMUHHM, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHUM.

OO011me criocoObl MosTyueHust MeTajuioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUEHHUs] BEIIECTB M MX IIPEBPALLEHUI: H3y4eHHE
KOJIeKIMM «MeTtamiel U CIUIaBb», OOpa3lloB HEMETAUIOB, PELICHHE SKCIEPUMEHTaIbHbBIX
3amad, HaONIOAEHHE W  ONHCAHUWE JEMOHCTPAIMOHHBIX W  JAOOPAaTOPHBIX  OIBITOB
(B3auMozeiicTBUE T'MIPOKCUIA AJIOMUHMS C pacTBOpPAaMHU KHCJIOT U IIEJIOYeHd, KayeCTBEHHbIE
peakuuu Ha KaTUOHBI METAJJIOB).

Pacuérnble 3agaun.

Pacuérel mMaccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIHMYECTBY BELIECTBA,
Macce WiM 00bEMY OAHOIO M3 YYacTBYIOLIMX B pEakLUM BELIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, ECIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Pone xuiMuu B 00ecTieYeHUH SKOJIOTUYECKOM, SHEPreTHUECKON U MUIIEBOI OE30MaCHOCTH,
pazButun MeauuMHBL. IloHATHE O Hay4yHBIX METOJAaxX IO3HAHUSA BEIIECTB M XUMHYECKHX
pEaKUHUid.

IIpenctaBnenust 00 OOWMX HAay4HBIX MPUHLUUNAX [POMBIIUIEHHOTO IOJIy4EHUS
BaKHEHIINX BEIIECTB.

YenoBek B MHUpPE BELIECTB M MAaTEPHUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTEpHAaJIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KepaMHKa, MaTepuabl Uil SJIEKTPOHHKH,
HaHOMAaTepHuaJlbl, OPraHNYeCKre U MUHEpaJIbHbIE yT00pEHHUSI.

XuMusi U 370pOBbE 4YENIOBEKA: MpaBUia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 6€30MacHOrO UCTIOIBb30BAaHU MPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HMU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBs3€l MpU U3ydyeHUH OOIIeld M HEOPraHUYeCKOl XUMHU B
11 xnacce ocymIecTBISIETCS YEpe3 HUCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHH,
TaK U NOHATHUH, ABISAIOLUIMXCS CUCTEMHBIMU JJIS OTIAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE TOHATHSA: Hay4HbIM (akT, Tumoresa, 3akoH, Teopus,
aHalM3,  CHUHTE3,  KiaccUpUKauus,  MNEePUOJUYHOCTb,  HAOIIOJEHUE,  DSKCHEPUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHUE, SIBICHHE.

@dusuka: MarepHs, SHEprus, macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
PaZloOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYeCKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIeCTBa, GU3NYECKUE BEIMUUHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKOocHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3Me.

I'eorpadust: MuUHEpabl, TOPHBIE TOPOJIBL, TOJIE3HbIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.



TexHomorus: XUMHUYCCKas MMPOMBIINIJICHHOCTD, MCTAaJLUTyprus, IMPOnU3BOACTBO
CTPOUTCIIbHBIX MaTepuaioB, CEJIbCKOXO03SMCTBEHHOC IMpOnU3BOACTBO, IUmeBas
MMPOMBIINIJICHHOCTD, (bapMaueBTquCKas[ MPOMBINIJICHHOCTb, HPOU3BOJACTBO KOCMCTHYCCKUX
npenapaTtoB, IMPOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HNPOMBIIIICHHOCTD,
HaAHOTCXHOJIOIHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUN HA BA30OBOM YPOBHE CPEJAHEI'O OBHLIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOEHHUS OOy4aroIIUMUCS
IpOrpaMM CpeIHEero ooiiero oOpa3oBaHUs (JUYHOCTHBIM, METAIPEIMETHBIM U NPEAMETHBIM).
HayuyHo-meTonndyeckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMbIX pe3yJbTaTOB OCBOCHUS
IPOrpaMM CpeHEero o0Iero 00pa3oBaHus SBISETCS CHCTEMHO-/1EATEIbHOCTHBINA OIXO/.

B cooTBeTcTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3ynbTaToB OCBOCHUSA INpeaMmeTa «XHMHsS» Ha YPOBHE CpeJHEro oouero ooOpa3oBaHUs
BBIJICJIEHBI CIIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAONIMMUCS POCCHUUCKOM TPaXTAHCKOW HICHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJM4ue MOTHUBALIUU K 00Y4YEHHUIO;

LIeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KJIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMMA 6a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCsl PyKOBOACTBOBATbCS B CBOEH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TPUCYIIMMHU IIEJIOCTHOH CHCTEME XHUMHUYECKOIO
o0pa3oBaHus;

HaJW4yue TPABOCO3HAHMS HKOJIOTMYECKOM KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE NIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpenMera «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
yueOHOIl M BOCHIUTATENbHOM JIEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJA€allaMHd  POCCUHCKOTO
IpaXXJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W TPAaBWIAMU IOBEJEHUS,
CHOCOOCTBYIOLMMHM MPOLIECCaM CaMOIO3HAHUs, CAMOPA3BUTUS U HPAaBCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YYaOLIHXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTh
OTbITa TIO3HABATEIBHOM W MPAKTUYECKOW JESTEIBHOCTH OOydYalomMXCs IO pealu3aluu
IIPUHATHIX B OOIIECTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOT0 BOCIUTAHMS:

OCO3HaHMs O0YYAIOIMMKCA CBOMX KOHCTUTYLIMOHHBIX IPaB M 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY Y NPaBOMNOPSAKY;

IIPEICTABICHUS] O COLMAIbHBIX HOPMax M IPAaBWIAX MEKIMYHOCTHBIX OTHOIICHWH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IEATEIBHOCTH MPU CO3JaHUM YUEOHBIX IMPOEKTOB,
pelIeHnH yueOHBIX U T0O3HABATENbHbIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI IPYIHX
IpY aHAJN3€ Pa3IMYHBIX BUIOB yUYEOHOH NesTENbHOCTH;

2) NATPHOTHYECKOI0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEIUI0 OTEYECTBEHHOU
XMMMUH;

yBa)XEHHs K IpOLIeCCy TBOpPUECTBA B 0OJAcCTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HAaOIIONEHUMH,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSSHHOTO TPY/la YUEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH M IOCIEAYIOIEM aHalu3e
MH(pOpPMALUU O NEPEOBbIX JOCTHKEHHUAX COBPEMEHHON OTECUECTBEHHON XUMUH;
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3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOr0 MIOBE/ICHHS;

CIIOCOOHOCTH OLICHMBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE U TMOCTYNKH CBOMX TOBApHILEW C MO3UIMI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCJIEICTBUMA ITUX TIOCTYIKOB;

4) popMupoOBaHMA KYJbTYPHI 310POBbSI:

MMOHUMAHUS IICHHOCTEW 370pOBOTO U 0Oe30macHoro obpasa >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOIOIeHNsT TpaBWJI O€30MacHOTO OOpalIeHHsl C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYJIOBOM AESATEIBHOCTH;

MMOHUMAHUS TICHHOCTH TPAaBWJI HWHIWBHUIYAJIbHOTO W KOJUICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIOACH;

OCO3HAHHUS TOCJIEJACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTpPEOJICHUS aJIKOTOJIf,
HapKOTHUKOB, KYpPEHHUS);

5) Tpyn0BOro BoCIMTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON J1eATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/7ad COLUAIbHOUN
HaIpPaBJIEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbl);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQECCUil pa3iMyHOro poja, B TOM YHCIEC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 10 XUMHUH;

YBaXXEHUS K TPYAY, JIOISM TPpyJa U pe3yJibTaTaM TPYI0BOM €SI TEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WMHIWBUIYaJbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynymeit mpodeccuu U peanu3anuyd COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) 3K0JI0rMYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHUYECKH 11eJIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MOHUMAaHHUS TJI00aTbHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOMN U COLUATILHOM CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONb30BAHUS JOCTUKEHUM XUMHHU AJIs PEeLICHUsS] BOITPOCOB
palMoOHATBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEWCTBHM, MPUHOCAUIMX BpEJ OKpYKarolleHd MpUpPOAHOU Cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE TMOCIESACTBUS MPEANPUHUMACMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTHMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOW HANpaBIIEHHOCTH, YMEHHsS PYKOBOJCTBOBATbCS HMMH B
MO3HABATEIHHOM, KOMMYHUKATUBHOMN U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUS HAYKU U OOIECTBEHHOM MPAKTHKH;

MOHUMAaHUS CHeMUUKH XUMHHU KaK HAyKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIUICHUSI, CO3/JAHUU TIEJIOCTHOTO MPEICTABICHUS 00 OKPYIKAIOIIEeM
MHUpE KaK O €IWHCTBE IMPUPOJBI M YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
penieHnu Tpo0IeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeKIAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHHU 7 COBPEMEHHOH IUBWIM3AIUN: B €&
TYMaHUCTUYECKON HAIPaBJICHHOCTH M BAa)XKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHON
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KYJBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
OHEPreTHYECKOM, MHUIIEBOH M OSKOJOTMYECKOH Oe30macHOCTH, B Ppa3BUTHU MEIUIIMHBI,
00eCTICUeHUN YCIIOBUI YCIICITHOTO TPYy/Ia U SKOJOTHUECKH KOM(POPTHOM KHU3HH KaKJOTO YICHA
00I1IeCTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAaHHS CYHOIHOCTH METOJOB IIO3HAHMSA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BATH IOJTydacMble 3HAHUS IS
aHaM3a W OOBSCHEHMS SIBICHUM OKPYXKAIOMIETO MHpa M MPOUCXOIIIMIAX B HEM W3MEHEHHIA,
YMEHUs AenaTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TAaHHBIX
C IIETIBIO TTOTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIFHO MCIOIB30BATh XMMUYECKHE 3HAHUS IS PEeLeHUs pobiieM
B PEaJIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKOM e TebHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
aKTUBHOMY TMIOJyYEHHMIO HOBBIX 3HAHMH 1O XHMHU B COOTBETCTBHM C KU3HEHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOGHHOCTSAM TpylJa B pa3lIuyHbIX cepax mnpodeccuoHaTbHOM
JESATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbHI

MeramnpeameTHble pe3ysabTaThl OCBOEHHUS Y4eOHOro ImpeaMera «XUMHUsS» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaUYUMBIC HJIs1 (POPMHPOBAHUSI MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIHUILTHHAPHBIC
(MeXTpeIMeTHBIE) O0IIeHAYYHBIE TTOHATHS, OTPAYKAIOIINE 1IETOCTHOCTh HAYYHOM KapTUHBI MUpPa
U crienu(UKy METOJIOB MTO3HAHUS, UCTIOIB3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTrHs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHbIA (DaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUs, HCCIIEI0BAHNE, HAOIIOICHAE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHbIE y4eOHbBIS JIEUCTBUSA (mo3HaBaTebHEIE, KOMMYHUKATHUBHBIE,
peryJIsaTHBHBIE), oOecreuuBarone (GopMUpOBaHUE (PYHKIMOHATBHOW TPAMOTHOCTH H
COLIMATILHOM KOMIIETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEIE,
MHPOBO33PECHUECKHE 3HAHWS W YHHUBEpPCAJbHBIE YydeOHBbIC JCHCTBUS B IIO3HABATECIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeranpeamMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMH yYCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMH I€UCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU NMO3HABATEIbHBIMY JAeHCTBUAMM:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUSA:

CaMOCTOSITENIbHO  (hOPMYJIHPOBaTh M aKTyallU3MpOBaTh NPoOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNEeNATh LENu JeATEeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHLHOCTH C TTIOCTABICHHBIMHU 1IEIISIMH;

WCIIONb30BaTh MPU OCBOCHUM 3HAHUM MNPUEMBI JOTUYECKOTO MBIILUICHUS — BBIIEIATH
XapakTepHbIE TPU3HAKKA TIOHATHH W yCTAaHABIWBAaTh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIME TOHATHUS JIsI OOBSICHEHUS OTJENBHBIX (DAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIACCU(DUKAIINN BEIIECTB U XUMUICCKUX PEAKITUH;

YCTaHABIMBATh IPUYMHHO-CIIECTBEHHBIE CBSA3U MEXKAY N3YUaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXKIACHUs (MHAYKTHUBHBIC, JEIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SBICHHSX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;
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MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIC)
MO/JIeJIH, TPe0OPa30BbIBATH MOJIETIbHBIE MPEICTABIECHUS — XUMUYECKUN 3HAK (CUMBOJT) 3JIEMEHTAa,
XUMHA4ecKas (GopMyia, YypaBHEHHE XUMHUECKOW peakmul — TpU pPEIICHHH Y4eOHBIX
IIO3HABATEJIBHBIX U NMPAKTUYECKUX 3a7ad, MPUMEHITh HA3BaHHBIE MOJEIIBHBIE IPEICTaBICHHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BELIECTB U XUMHUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCIeA0BATENbCKUE TeCTBUSA:

BJIJIETh OCHOBAMU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKLui;

¢dbopMynaMpoBaTh ILETM M 3aJa4d  HMCCIENOBaHMSA, MCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
11 (POPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJI€Th HaBbIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHMSI U TPOBENEHUS YUECHHUUYECKUX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEILHO
MIPOTrHO3UPOBaTh €ro pe3ysbTar, (OopMYyJIUpOBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOAETaHHOMN
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW MCCIIEIOBATENIbCKON U HPOEKTHOM JesTeIbHOCTH,
IPOSBJISATE CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PpELICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pa6ora c unopmaumeii:

OPUEHTUPOBATbCSA B pa3jIMYHBIX HCTOYHUKAX HHPOpMauuu (HAYyYHO-TIOMYJIspHAs
auTepaTypa XMMHUYECKOrO COZEp)KaHus, CIpaBOYHbE I0coOMs, pecypchl IHTepHeta),
aHaTU3UpPOBaTh HMH(OPMAIMIO DPA3IUYHBIX BUAOB U (OpM MpenCTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTS;

(dbopMyIHpOBaTh 3aMpOChl W TPUMEHATh PA3IUYHBIE METOABI NMPHU TOUCKE M OTOOpe
UHpOpMaLnu, HeOOXOAMMOH JUIs BBINOJIHEHHs Y4eOHBIX 33aJa4 ONPeeIEHHOIO THUIIA;

puOOpeTaTh OMBIT MCIOJIB30BaHUA WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY MpeACTaBIeHUS MH(YOpMAIHH (CXEMBI,
rpauky, TuarpaMMsbl, TaOJIUIbL, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAy4yHBIA A3BIK B KadecTBE CpeACTBa MNpuU pPadOTe € XUMHYECKOU
UHpOpMaLuel: NPUMEHATh MEXIpeIMeTHble ((pU3NYecKHue M MaTeMaTHYeCKHe) 3HAKU MU
CUMBOJIbI, (hOpMyIIbl, a0OpEBHATYPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€ CTBUSIMM:

3aJaBaTh BOMPOCHI M0 CYIIECTBY O0CYKAaeMOM TEMBbI B X0/l AMAIOra W/WIN JIUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYJIHPOBATh CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIOJIHEHUS
IPEJI0KEHHON 3a]a4H;

BBICTYIIaTh C IMpEe3EHTallMel pe3yJIbTaTOB MO3HABATEJIbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TP  BBIIOJHEHUM XHMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOM pabOThl IO HCCIENIOBAHUIO CBONCTB H3Y4YaeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekta U (OpMyJIMpPOBaTh BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHBIX
HCCIIeOBaHUM TTyTEM COTJIACOBAHMS TIO3UITUI B X0 00CYXKACHUS 1 OOMEHa MHCHHSIMHU.

OBnageHne yHMBepPCAIBHBIMHU PeryJsiTHBHBIMH JAeiiCTBUAMM:

CaMOCTOSITENIbHO IJIAaHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATENIbHYIO JI€ATEIbHOCTD,
orpenends e€ Lenu M 3aJauyd, KOHTPOJIHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
MpeajaraeMblii anropuT™M AEMCTBUI NMpPU BBIMOJIHEHUHM y4E€OHBIX M HCCIIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Hauboee 3(hHeKTUBHBINA c1OCOO UX peIIeHus ¢ YUETOM MOTY4YEeHHUS] HOBBIX 3HAHUN O
BEIECTBAX U XMMUUYECKUX PEaAKIIUIX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEHM [JEATEJIbBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLICHKH.
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INPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOmass W HEOopraHuyeckas XUMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XUMHUU B IMO3HAHUHU SIBICHUU NPUPOIBL, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBhl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW IS
pelieHus TPaKTUYECKUX 3aJad W HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOI cpeie;

BJIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
MOHATHS (XMMUYECKHI 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTpPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYyJla, MOIlb, MOJISIPHBI 00BEM, BAJIEHTHOCTb, DSIEKTPOOTPULIATEIHHOCTh, CTEMEHBb
OKHCJICHUSI, XUMHYECKas CBA3b (KOBAJICHTHAsl, WOHHAs, METa/UINYecKasi, BOJOPOJIHAS),
KpUCTalIM4eckass  pemérka, THUMbl XUMHYECKUX  pEeakUud, pacTBOp, OJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs JAUCCOLUALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKOW  peakIMi, XHMMHYECKOE€ paBHOBECHE); TEOpPMM U  3aKOHBI  (Teopus
3JEKTPOJIMTUYECKON Juccounanuu, nepuoauveckuid 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacCChl BEILECTB, 3aKOH COXPAHECHHS U MPEBPAILIEHUS DHEPTUU MPU XUMUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHWS,
JeKale B OCHOBE TIOHMMAaHHUs TMPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBICHHIA,
(haKTOJIOTMUECKHE CBEIICHUS O CBOWMCTBAX, COCTABE, IMOJIYYCHHH W 0€30MacHOM HCITOJIb30BAHUN
BaXHEHMIIINX HEOPraHUUECKUX BEUIECTB B ObITY U MPAKTUYECKOM NEATEIHHOCTH YEI0BEKa;

c(hOpPMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHBIC MPU3HAKH MMOHSITHI, yCTAHABIUBAThH
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHUU HEOPTAHHUUYECKUX
BEIIECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHH HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsI COCTABIICHUS
dbopMyn BemIECTB M YpaBHEHUW XHUMHUYECKUX PpEaKIUH, CHUCTEMATHYECKYyI0 HOMEHKJIATYpy
(IUPAC) u TpuBHMandbHBIC Ha3BaHHWs OTAEIBHBIX HEOPraHWYECKHUX BEIIEeCTB (yrapHbI Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HETall€Hasi M3BECTh, MHUThEBas COAa, MHUPUT U
JApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BAICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUECKHUX
9JIEMEHTOB B COEAMHEHUSAX PA3TMYHOTO COCTaBa, BUJI XUMHUUYECKOM CBI3M (KOBAJICHTHAs, MOHHAS,
MeTasInyecKasi, BOJOPOAHAas) B COCIUHEHUSIX, TUIl KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHAas, MOJIEKYJIsIpHAsi, MOHHAs, METaJuIMuecKasl), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTaHUUECKUX COSAUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 X COCTaBy K OMPECIEHHOMY KIIacCy/TpyIINe COeAMHEHUH (TIPOCThIE BEIIECTBA — METAILIBI U
HEMETAJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIOTHI, aM()OTEepHBIE THIPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICT Mepuogudyeckoro 3akoHa J[. U.
MeHnneneeBa W JEMOHCTPUPOBATH €T0  CUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIHUH;

c(OPMUPOBAHHOCTh ~YMEHHHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoauueckoii cucteMbl XUMHUYECKUX 3emMeHToB 1. U.
MeHzeneeBa, HCHOJB3Ys TMOHIATHS «S-, P-, O-3JCKTPOHHBIC OpPOWMTANY, «IHEPrEeTUUYECCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XMMHYECKHUX OJJIEMEHTOB M HX
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COEIMHEHUH MO nepuoAaM U rpynnam [lepuoandyeckoil cucTeMbl XUMHUYECKUX 3J1eMeHTOB Jl. U.
Mennemneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapakTepH30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIECTBOBaHHUE
IEHETUYECKON CBSI3M MEXJy HEOPraHMYEeCKMMHU BELIECTBAMU C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATh XMMHUYECKHE PEaKUuu MO PA3IUYHBIM
IpU3HaKaM (YUCILy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHHUIO CTENEHEN OKUCIEHUS 2JIEMEHTOB, OOPaTUMOCTH PEaKIIMU, YUaCTHIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIATh YPAaBHEHUS PEAaKIMI PAa3IMYHBIX TUIIOB, MOJHBIE
U COKpAIlEHHbIC YpaBHEHMS peakiHii HOHHOTO OOMEHA, YUUThIBAsl YCJIOBUS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH pEAKLUH, HNOATBEPXKIAIOLINE KadyeCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACIO3HABaTh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYLUIHOCTb OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
PeaxIHii OCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOIO OanaHca ITUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON peaKlUu OT
pasnuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aeiicteus (mpunuui Jle [larense);

c(OPMHPOBAHHOCTE YMEHUH XapaKTepu30BaThb XUMHUECKHUE MPOLECCH, JIeXKallUe B
OCHOBE NPOMBIIUIEHHOTO TOJIYYEeHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
MPEICTaBICHI 00 OOMMX HAYYHBIX MPUHIMIIAX W HKOJOTHYECKUX IMPOOJIeMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUSA C HCIOJIB30BAaHHEM MOHSATHUS
«MaccoBasi JI0Ji1 BEIECTBA B pPacTBOpe», OOBbEMHBIX OTHOUIEHMH Tra30B IMPU XHUMHUYECKHUX
peaxIusIX, Macchl BELIECTBAa WM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO U3 YYacTBYIOIIMX B PEAKLMHU BEUIECTB, TEIUIOBOrO A(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUs SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUiIa TMOJIb30BAHUS XMMUYECKON MOCYAOH U
1abopaTOpHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBUIIa OOpaIlEHUs C BEUIECTBAMU B COOTBETCTBHUU C
MHCTPYKIMSAMU 1O BBIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(pa3nokeHre MepoKcHIa BOAOPOJa B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE CpElbl
PacTBOPOB BELIECTB C MOMOLIbIO YHUBEPCAIILHOTO MHANKATOpA, BIMSAHNE Pa3IM4YHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUECKOM pEaKIMH, peakiMy HMOHHOTO OOMEHa, KauyeCTBEHHBbIC PEaKLUUU Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHMUSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ajad no Ttemam «Metawb»y U «Hemertamiby) B COOTBETCTBUM C IPAaBUJIAMH TEXHUKHU
0€30MacHOCTH MpU 0OpaIIeHUH ¢ BELECTBAMH U J1a00paTOPHBIM 000pYyI0BAaHUEM, NIPEACTABIATh
pe3yJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHMH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHPOBaThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO HH(POpPMAIUIO,
[IOJy4yaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CPEICTBa MaccOBOW KOMMyHHMKauuu, VHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh IMpaBWiIa HKOJIOTMYECKU II€J1eCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOM JEATEJBHOCTH B LEJISAX COXPAaHEHHsI CBOETO 3]I0pOBbsSl U
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OKpY Karollel MpUpPOIHON cpeabl, 0CO3HaBaTh ONACHOCTh BO3AECHCTBHS Ha >KUBBIE OPTaHU3MBI
OIpe/IeNIEHHBIX BEIECTB, MOHUMAas cMblcia nokasarens [1IK, moscHiATh Ha mpuMmepax crocoobl
YMEHBILIEHNUS U PEJOTBPAIICHHS UX BPEIHOTO BO3/IEHCTBUS HA OPraHN3M UYEJIOBEKA;

JUIsl 00y4YaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSMHU 3[0POBBSI: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJ1aX NO3HAHUS BEIECTB U XMMUYECKHX SIBICHUIA;

JUIs  CHeNbIX M CcHa0OBHIANIMX OOyYaroIMXcsa: YMEHHE MHCIONb30BaTh pelbeHO-
TOUEYHYIO cucTeMy 0o6o3HaueHui JI. bpaiins nns 3anucu xumMmuyeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KonuyecTBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue (mupp )
MPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH Bu6motexa LIOK
11 u [lepnonnueckas cucteMa XUMUYECKUX 3 _
https://myschool.edu.ru/
aneMeHTOB [l. 1. MeHaeneeBa
Crpoenue Bemecta. MHOrooOpasue bu6nuorexa LIOK
1.2 4 .
BEIICCTB https://myschool.edu.ru/
bubmuorexa [JOK
13 KUMHYCCKUE PeaKIHH 6 1 1 https://myschool.edu.ru/
Hroro mo pazueny 13
Paznen 2. Heoprannueckasi Xumusi
bub6moreka [IOK
2.1 Meraer 6 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 Hemeranp: J 1 1 https://myschool.edu.ru/
CBs13p HEOPraHMUYECKHUX U OPraHUYECKUX bubnuoreka [IOK
2.3 2 .
BEIIECTB https://myschool.edu.ru/
Hroro no pazueny 17
Paznen 3. Xumus u :KU3Hb
but6mmoreka [IOK
31 KUMUSL 1 OKH3HE 4 https://myschool.edu.ru/
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3

16




HOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosanyecTBo 4yacos JJ1eKTPOHHbIE
ara u3ydyeHus
Ne Kontpoas | Ilpaktu A y undgposbie
Tema ypoka
n/n Bcero = Hble JecKHe o0pasoBaTe/IbHbIE
padoThI padoThI pecypchl
Huctpykrax no Th. Xumuueckuit
but6mmoreka [IOK
1 37eMEHT. ATOM. DJIeKTpOHHAas 1
https://myschool.edu.ru/
KOH(UTYypaIusi aTOMOB
[Tepuonnueckuii 3akoH u llepuoanueckas
5 cHCcTeMa XUMHYECKuX 35emMeHToB []. . 1 bubmuorexa [IOK
Menpeneesa, X CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M UX COCIMHEHUI
3 0 TPYIIIIaM U MepuojiaM. 3HaueHHe 1 bubmmoreka LIOK
MEPUOINYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMmuueckux anemenToB /.M. MeHnieneeBa
B Pa3BUTUU HAyKU
CtpoeHue BelecTBa. XMMHUUECKas CBA3b,
N but6mmoreka [IOK
4 e€ BUIbl; MEXaHU3MbI 00pa30BaAHUS 1
. https://myschool.edu.ru/
KOBQJICHTHOM CBsI3U. BomopoHas cBs3b
BaneHTtHOCTh. DJIEKTPOOTPULIATEHHOCTD.
5 Cremnenb okuciienus. BemecTpa 1 bubmnoreka IIOK
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOCHUS
6 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. 1 bubnuorexa HOK
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VcTrHHBIC ¥ KOJUTOMTHBIE PACTBOPBI.
MaccoBasi 107151 BEIIECTBA B paCTBOPE

https://myschool.edu.ru/

Krnaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COEAUHEHHUM.
I'eneTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

but6mmoreka [IOK
https://myschool.edu.ru/

Knaccudukanms XuMruieckux peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUH.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB; 3aAKOH
COXpAaHEHHUS Y MPEBPALICHUS YSHEPTUH TTPU
XUMHYECKUX PEAKIUAX

bu6nuorexa [IOK
https://myschool.edu.ru/

CkopocTb peakiuu. OOpaTuMble peakuy.
XHMMHUUECKOE PAaBHOBECHE

but6mmoreka [IOK
https://myschool.edu.ru/

10

[Ipaktuyeckas pabora Ne 1. «Bnusinue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTh

XUMHUYECKON peakuum». MHCTpyKTax mo
Tb.

bu6nunorexa [IOK
https://myschool.edu.ru/

11

DNEKTPOIUTHYECKAS JUCCOLIUAITHS.
ITousTre 0 BogopoHOoM mokasarerne (pH)
pactBopa. Peakuuu nonnoro oomena.
I'maponu3s opraHnyeckux u
Heoprannueckux Bemects. JI.o.Nel
"TIpoBenenue peakiuii HOHHOTO oOMeHa".
JI.0.Ne2 "Omnpenenenuie cpeabl pacTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCAIHHOTO
unaukaropa". Th

bubnunorexa [IOK
https://myschool.edu.ru/

12

OKHCIIUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsatue o0 anekTponuze

but6mmoreka [IOK
https://myschool.edu.ru/
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pacIuIaBoOB U PacTBOPOB coJiei

KonTponbnas pabora Nel no pasgeny

bubnuorexa [JOK

13
«TeopeTnueckre OCHOBBI XUMHUU https://myschool.edu.ru/
MeTaibl, UX IOJ0KESHUE B
[Tepuoandeckoit cucTeMe XUMHUECKUX
but6mmorekxa [IOK
14 anemenToB JI. . Menaeneesa u
https://myschool.edu.ru/
0COOCHHOCTH CTpOCHHUS aTOMOB. O01IHe
(u3nuecKkre CBOMCTBA METAIIIOB
15 CrnnaBel METaIOB. DJIEKTPOXUMUYECKUI bubnmnorexka HOK
PA HAIIPSKEHUN METaJIOB https://myschool.edu.ru/
XUMHUYEeCKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHA, Kaluil, KaJIbLUH,
MarHui, aJllOMUHUAN) U UX COEIUHEHUH.
" . bubnmnoreka [JOK
16 JI.o.Ne3 "B3aumopeiicTBue ruipoKcuia
https://myschool.edu.ru/
AITIOMHUHHMSI C PACTBOPAMU KUCIIOT
menoueit”. JI.0.Ne4 "KauecTBeHHBIC
peakiuu Ha KaTuoHbl MeTaiioB". Th
17 HNuctpykrax no Th. Xumuueckue bubnmnorexka HOK
CBOICTBAa XpOMa, MEJIU U UX COCTUHECHUI https://myschool.edu.ru/
18 XuMHYECKHE CBOMCTBA ITMHKA, JKeJie3a U bubnuorexa [JOK
WX COCAUHECHUN https://myschool.edu.ru/
[TpakTrueckas padora Ne 2. "Pemrenne
but6mmoreka [IOK
19 AKCTICPUMEHTAIBHBIX 3314 110 TEME
Y https://myschool.edu.ru/
«Metamne»". UHcTpykTax no Th.
HeMeTansl, X I0JI0KCHHE B
20 [Ieproanueckoy cucTeMe XUMHYECKUX but6mmoreka [IOK

snemenToB 1. . Menaeneesa u
OCOOCHHOCTH CTPOEHHUS aTOMOB

https://myschool.edu.ru/
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dusuueckue cBOMCTBAa HEMETAIIIIOB.

but6moreka [IOK
21 AnoTponusi HEMETAUIOB (Ha IPUMEpe
https://myschool.edu.ru/
KHcIopoa, cepol, pochopa u yriepona)

29 XHUMUYECKUE CBOKCTBA IaJION€HOB, CEPBI U bubnuorexa [JOK
UX COeIUHEHUHN https://myschool.edu.ru/

23 XUMHYECKHE CBOMCTBA a30Ta, hochopa u bubnmnoreka [JOK
HUX COCIMHEHUH https://myschool.edu.ru/

24 XHUMUYECKUE CBOWCTBA YIJIEPOAA, KPEMHUS bubnuorexa [JOK
U UX COeIUHEHUN https://myschool.edu.ru/
[IpumeHeHne BaKHEUIINX HEMETAIIOB U

25 nux coequaeHuit. JI.o.Ne5 "KauecTBeHHbIe bubnuorexa [JOK
peakIy Ha aHUOHBI U KATUOH aMMOHUs". https://myschool.edu.ru/
Tb
O0600111eHrEe U cCUCTEMATU3ALMA 3HAHUI 10

26 teme «HemeTamnsly. Beranucienus mo bubmuorexa [IOK
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[IpakTrueckas padota Ne 3. «Pemienue

but6mmoreka [IOK

27 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME

" " https://myschool.edu.ru/
Hemeramns"». MucTpykraxk no Th.

28 Konrtponsnas padora Ne2 o remam bu6muoreka [JOK
«Metamney u «HemeTtamibhy https://myschool.edu.ru/
Heopranuueckue u oprannyeckue

but6mmoreka [IOK
29 kucioTel. Heopranumaeckue u
https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AmMoTepHbIe HEOPraHUYECKUE U
but6mmoreka [IOK
30 opraHuueckue coenuHenus. ['enernueckas

CBs3b HCOPraHUYCCKHUX N OPraHNn4CCKUX

https://myschool.edu.ru/
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BEIIIECTB
Pons xuMuu B obecrieueHnu
31 3KOJIOTMYECKOM, SJHEPreTUIECKON U 1 bu6muoreka [IOK
MUIIeBON O€30MacHOCTH, Pa3BUTHUHU https://myschool.edu.ru/
MEIULINHEI
IIpencraBiaenns 00 OOIIMX HAYUYHBIX
32 I pI/IfI[III/IHaX I OMI:IHIJIGHHOFO}II'[I;JI YEeHUA 1 bubmorexa LOK
p N p Y https://myschool.edu.ru/
BaYKHEHIIINX BEIIECTB
bu6nunorexa [IOK
33 YenoBek B MUPE BEILIECTB U MATEPHAIOB 1
p H p https://myschool.edu.ru/
but6mmoreka [IOK
34 X 300POBbLE YETIOBEKA 1
HIMITLH 30pOBBE HETOBEK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* Xumus, 11 xnacce/ I'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBemienney

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

1. O.C.T'abpuensn. Xumus. Meroandeckoe nmocodue. 10-11 kmacesl. M.: «Zlpodax, 2005r.

2. C.T. Car6anauna. Opranu3ais y4eOHOH AeSITEIHbHOCTH MTPU U3YICHUH XUMHH.
Y4ebHoe mocobue. ¥Yda,1989r.

3. D.I'.AnekceeBa. CocTaBieHHe XUMHUECKHX (DOPMYJT U YpaBHEHUN XUMHUCCKUX PEAKITUI
110 HEOPTaHUYECKOH XUMHHU. Y 4eOHO-MeToAnIeCKoe mocodre. MarHuToropek,
m3natenbckuid nenTp MI'TY, 2000r.

4. 2.I'.AnexceeBa. MHOroBapHaHTHBIE 3a/1a4M 110 HEOPTAaHUYECKOW U OpraHUUYECKON
XUMUHU. Y4eOHO-MeTOoAuYecKoe mocodue. MarHuToropck, u3aatenbckuii nentp MI'TY,
2000r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

http://fgos74.ru - uadopmamoHHO-KOHCYIbTAIIMOHHBIN TopTan DLITPO
http://ikt.ipk74.ru - eHTp METOANYECKON M TEXHHUYECKOH moaaepkku Baeaperus KT B
nesitenbHOCTh OY 1 obecniedeHus: 4OCTyNa K 00pa30BaTeIbHbIM YCIyraM U cepBUcCaM
http://vvvvvv.fipi.ru - GenepanbHbIii HHCTUTYT MEIArOTHYECKUX H3MEPEHUI
WVVVV.ege.edu.ru - opurmansHeiii nHGopMaimoHHsiii mopran EI'D http://school-
collection.edu.ru - exunas kostekius HUMPOBBIX 00Pa30BATEIBHBIX PECYPCOB:
http://en.edu.ru - ecrecTBeHHOHay4HBIN 00pa3oBaTenbHBINA TOpTan http://www.openclass.ru
- «OTKpBITHII KJIaCC» CETeBbIe 00pa30BaTEIbHBIC COOOIECTRA

http://www.researcher.ru — Uutepuer-opran «MccnemnoBaTenbckas AesITeIbHOCTh
IIKOJIbHUKOBY

http://www.it-n.ru/ - cets TBopueckux yuuresei http://Iseptember.ru/- usmarenscTBo
«IlepBoe centsiOpsi» http://www.profile-edu.ru - caiit npodunsHOro 00y4eHHs
http://festival. Iseptember.ru/mathematics/ - megaroruueckuii popym: dectuBanb
negarornueckux uiei « OTKpBIThIN ypoK»

http://www.prosv.ru - caiit uzgatenscrsa «IIpocsernenue» http://www.vgf.ru/ - caiir
Wznatensckoro nenrpa « BEHTAHA-T'PA®Dy http://www.drofa.ru/ - caiit uznarenbcrsa
«JIPOD A http://www.astrel-spb.ru/ - caiiT u3gatenscTBa « ACTpenb»
http://www.mnemozina.ru/ - caiitr UOLl «Muemo3uHa»
http://main-school.umk-garmoniya.ru/index.php - caiit M3natensctBo «Accommariust XXI|
BEK»

http://pycckoe-cioBo.pd/ - caiiT u3matenscTBa Pycckoe ciioBo

http://uztest.ru u http://mathtest.ru - caiiTel B momoIip yuutesnto (coaepxat 0a3y TeCTOB)
http://vvwvv.chein.msu.su/rus/vveldept.htm! - caiit xumuueckoro ¢akynsrera MI'Y T.
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Mockga («Ilkona FOnoro Xumuka)
http://www.chem.msu.su/rus/olimp/ - Jluctaniimonnas moarotoBka k Beepoccuiickoit
OJIMMIINAI€ HIKOJBbHHUKOB 110 XUMHUHU

http://www.rosolymp.ru/ - OdunnansHerit caitt Bcepoccuitckoit oMMITHA BT ITKOJTBHUKOB
http://chemolymp.narod.ru/ - CaiiT mpeaMeTHOM OJTUMITHA/IBI TI0 XUMUU MHOTOITPEeIMETHOM
omuMmnuanel I'l I'Y «HOHbIe TamaHTEDY

http://olympiads.mccme.ru/turlom/ - Typaup umenu M. B. JloMmoHOCOBa 1151 OapEHHBIX
neren

http://www.nanometer.ru/ - Bcepoccuiickuii nHTEIICKTYalIbHBIH (HOPYM - OJTMMITHAIA 10
HAHOTEXHOJIOTHSIM

http://okrug.herzen.spb.ru/olimp-TBopueckue MaTepuaibl 1 KOHKYPChI [ eplieHOBCKOTO
yHuBepcureta r. Cankr-IlerepOypr

http://www.step-into-the-future.ru/ - TIporpamma st omapernbix aereit «Illar B Oymyee»
http://futuredyou.ru/ - HanmonaneHas oOpa3oBatensHas nporpamma «HTeeKTyanbHo-
TBOpPYECKHUI MoTeHIan Poccum»

http://www.bfnm.ru - Korkypc rccienoBaTenbckux paboT MIKOIBHUKOB, TIPOBOISIIANCS
baarorBopurensusiM ®onom Hacieaus [. M. Menaeneesa (r. Mocksa) http://www.eco-
konkurs.ru - KoHkype #cciie10BaTenbCKUX padoT MIKOIbHUKOB « MTHCTPYMEHTAIbHBIC
uccnepoanus» (r. Cankr-IletepOypr)

http://vernadsky.info/ - Becepoccuiickuii KOHKYpC FOHOIIECKUX UCCIIE0BATEIBCKHX PadoT
uMm. B. . Bepnazackoro.
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