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Pabouas mporpamma mo yueOHOMy npeamery «Xumus» (0a30BbIil ypoBeHb) (peaMeTHast
obnacte «EcTecTBEHHO-HayuHbIE MPEAMETHI») (Jlajiee COOTBETCTBEHHO - MPOrpaMMa 10 XUMHH,
XUMHS) BKITIOYAET MOSCHUTEIBHYIO 3aIIUCKY, COAepXKaHue 00yUeHHs, IUTAHUPYEMBIE Pe3yJIbTaThl
OCBOCHMS IPOrPaMMBbI 110 XUMHH.

[losicHuTenpHast 3amMcka OTpakaeT oO0IIMe IeNd MW 33Ja4d  HM3Y4YCHUS XHMMH,
XapaKTePUCTUKY ICUXOJIOTMYECKUX IPENNOChUIOK K €€ M3Yy4eHHI0 O0Yy4arollMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbI K OTOOPY COIEpXKaHHs, K OIpeaesICHHIO
IUITAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpE TEMAaTHUECKOTO IIAHUPOBAHMSL.

Conepxanre o0y4eHHsI PacKpbhIBa€T COAEPIKATEIbHbIC JTHHUU, KOTOPBIC MPEAIararoTcs
JUIs 00513aTEJIBHOTO U3YUEHHsI B KXKI0M KJIacCe Ha YPOBHE CPeIHEro o01ero oopa3oBaHus.

[Tnanupyemble pe3yabTaTbl OCBOCHUS MPOTPAMMBI [0 XUMHH BKIIIOYAIOT JMYHOCTHBIE,
METallpeIMETHbIE pe3yJbTaThl 3a BECb IEpPUOJA OOYy4YEeHHUs Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusl.

IHosicHuTeIbHAA 3ANMCKA.

[IporpaMMa mO XMMHU Ha YpPOBHE CpEIHEr0o O0OIero oOpa3oBaHUs pa3padoTaHa Ha
OCHOBE TpeOOBaHMM K pe3ylpTaTaM OCBOGHHUS OCHOBHOM 00pa3oBaTeiIbHONH MPOrpaMMBI
cpenHero obOmiero oOpasoBanwms, mpexactaBieHHBIXx B ®I'OC COO, c yu€rom Konnenmuu
npenojiaBaHusi ydyeOHoro mnpeaMera «XuMus» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoit
Deneparuy, peaTn3yOIMX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI, 1 OCHOBHBIX HOJIOXKECHUN
dbenepanbHOi paboyeil IporpaMMbl BOCTIUTAHMSL.

OCHOBY MOAXOJOB K pa3pabOTKe NpPOTpaMMbl 1O XHMHH, K ONPEACICHUIO OOIIeiH
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0YYalOIUXCs CpeACTBaMHU Y4eOHOro mpeamMera
«Xumusi» a1 10-11 xiaccoB Ha 06a30BOM ypOBHE COCTaBWIJIM KOHLENTYaJbHbIE IOJO0KEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

B cooTBeTcTBUY C JaHHBIMU MTOJIOKEHUSIMU ITpOrpaMMa 1o XUMuu (0a30BbIN YpOBEHb) Ha
YPOBHE CpeIHEr0 00111er0 00pa3oBaHUs:

e ycTaHaBIMBaeT oO0s3arenbHOE (MHBAPHMAHTHOE) MPEIMETHOE COJEp)KaHue, OIpenenseT
KOJINYECTBEHHbIE M KAYECTBEHHBIC €r0 XapaKTEepUCTHKM Ha KaXJOM 3Tale H3y4yeHHs
npeaMeTa, MpeayCMaTPUBAET MPUHIUIIB CTPYKTYPUPOBAHUS COJCPKAHUS U PACTIPEICTICHHSI
€ro 1o KJ1accaM, OCHOBHBIM pa3zieslaM U TeMaM Kypca;

e 1aéT TNPUMEpPHOE paclpenieieHne YUeOHBIX YacoB TII0 TEMAaTHYECKHUM  pa3JieiaMm,
PEKOMEHAYET IPUMEPHYIO MOCIIEIOBATEIBHOCTh U3yUSHHS OTACIBHBIX TEM Kypca C yUETOM
MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JOTMKH y4eOHOro IMpolecca, BO3paCTHBIX
ocobenHocTtel odyuaromuxcs 10-11 kmaccos;

e JaéT METOAMYECKYI0 MHTEPIIPETALMIO [IeJel U3ydeHHs IpeaMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CUCTEME CPETHET0 001Iero 0Opa3oBaHus, COAEPIKATEIbHON XapaKTePUCTHKH
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI CPEIHETO
o0miero o0pa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIAMETHBIX), OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIILHON  JIEATEIFHOCTH OOY4Yalomerocss IO OCBOSHHIO COJCPIKaHUS
npeamera. Ilo BceM Ha3BaHHBIM MO3MLIMAM B IporpaMMe IO XHMHHU COOJIOJIeHa
MPEEMCTBEHHOCTH ¢ (penepanpbHOil pabodeit mporpaMmMoil OCHOBHOTO OOIIEro 0O0pa3oBaHUs
1o XxuMuu (i 8-9 kitaccoB 00pa3oBaTeNbHBIX OpraHu3alnii, 0a30BbIi YPOBEHBD).

[IporpaMma O XWMUH SIBISICTCS OPHEHTHUPOM Ui COCTABIICHHSI PabOYMX MPOTPaMM,
aBTOpPBl  KOTOPBIX ~ MOTYT  MPEAJIOXKHUTh CBOW  TOAXOA K  CTPYKTYPHUPOBaHHUIO U
MIOCJIEIOBATEIFHOCTH HM3YYEHHUs] y4eOHOTO Marepuaia, a TakKe CBOE BHIIEHHE OTHOCHUTEIBHO
BO3MOXKHOCTH BBIOOpa BapHaTHBHOM COCTABISIONIEH COJEp)KaHMs MpeaAMeTa JOMOIHUTENBHO K
00s13aTenbHON (MHBapUAHTHOI ) YacTH €ro CoJIepiKaHusl.

Xumuueckoe 00Opa3oBaHUE, TOJIY4aeMoe BBITYCKHMKaMHU 00Ieo0pa3oBaTeIbHOM
OpraHu3alyy, SBISETCS HEOTHEMJIEMON YaCThI0 UX OOPa30BAHHOCTU U CIIYKUT 3aBEPLIAIOIIUM
ATANOM peau3ali Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CUCTEME XMMHUYecKoro oOpa3oBaHus. KiltoueBble IIEHHOCTH KAacalOTCsl MO3HAHUS
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3aKOHOB TPHUPOMBI, (POPMHpPOBAHUS MHPOBO33PEHHUS M OOIIEH KyIbTyphl YEIIOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U TIPUPOIHOM Cpeje.
Peanusyercs xumudeckoe oO0Opa3oBaHHE OOYYAIOIIMUXCS HA YPOBHE CpPEAHEr0 OOIIero
00pa3zoBaHus CpeJCTBAMH YY€OHOTO MpeaMeTa « XUMHsI», COJIEP)KaHUE B MTOCTPOSHHUE KOTOPOTO
OTpesieNieHbl B MPOrpaMMe MO XUMHH ¢ y4€TOM CrenupUKH HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TIPUPOBI M B MAaTEPHAIBHOW >KM3HU OOINECTBA, & TAKXKE C y4ETOM OOIIMX IHENIed U
MPHUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
obpazoBanus B Poccuiickoii deneparuu.

[Tpu popmupoBanuu copepx aHus nmpeaMera «XUuMUs YYTEHBI CICIYIOIIHE MOJI0KCHUS
o crieniuprKe ¥ 3HAYCHUN HAYKH XHUMHH.

XuMHS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAayK HIPaeT OCOOYI0 pOJib B CO3JIaHHH
HOBOI 0a3bl MaTepUaIbHOW KYyJbTYpPHl, BHOCUT CBOW BKJaJ B (JOPMHUPOBAHHE PAIMOHAIBLHOTO
HAyYHOTO MBIIIJICHHS, B CO3JaHHUE IEJIOCTHOTO MPEJCTABICHUsS 00 OKpPYKAIIIeM MHUpE KaK O
€AMHCTBE MPHUPOABI M 4YellOBeKa, KOTopoe (opMUpYyeTCs B XMMHHM HAa OCHOBE MMOHUMAHUS
BEILIECTBEHHOI0 COCTaBa OKPYKAIOUIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3HM MEXAY CTPOEHUEM
BEIIIECTB, UX CBOMCTBAMHU W BO3MOYKHBIMHU 00JIACTSAMU MTPUMEHCHHS.

CoBpeMeHHasi XWMMHSI KaK HayKa CO3WJaTeNIbHAas, HayKa BBICOKMX TEXHOJOTUM
HalpaBlieHA Ha peHIeHHe TJI00aNbHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA -
CBIPbEBOM, IHEPTreTUYECKOM, IMHINEBOM, IKOJIOTHYECKON OE€30MacCHOCTH M OXPaHbl 3J0POBBSI.
TecHO B3aMMOJENUCTBYS C JIPYTMMU €CTECTBEHHBIMM HayKaMH, XUMHUs CTaja HEOThEMJIEMOM
YaCThI0O MHUPOBOU KYJIBTYPHI, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPyJa W KU3HU KaXKIIOTO
yjieHa o0LIecTBa.

B cooTrBercTBUMM C OOIMMMHU TENSIMHA W MPUHIUIIAMH CPEIHEro o0mero oopazoBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb U3YUEHHUSI) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOTO BKIIOYEHHUS B JKU3HBb COILIMYMA,
MIPOJIOJDKEHMS] 00pa30BaHUs B PA3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocTaBngomuMy mpeaMeTa «XuMUs» SBISIOTCS 0a30Bble Kypchl - «OpraHuueckas
xuMUs» U «O011as 1 HEOPraHUYeCKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPHIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHHUEM
3HaHUW U3 OOIIEH XMMHM) U OpraHnyecko Xumuu. GopMUpOBAHHUE JTAHHOM CHCTEMbI 3HAaHUMN
OpU U3YYeHUU TpeaMmeTa obOecredyrBaeT BO3MOXXKHOCTh PACCMOTPEHHsI BCEr0 MHOTooOpa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUN XUMHH.

Ctpykrypa comepxaHus KypcoB - «Oprannueckas XuMusi» u «O0I1as 1 HeopraHudeckas
XUMHUSD» cHOPMHUPOBAHA B TIpOrpamMMe MO0 XMMHUH Ha OCHOBE CHUCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana U OOYCIIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHHH Ha
ONpeAeNEHHbIX TEOPETUYECKHX YPOBHSIX. B Kypce OpraHM4eckod XHMUU BEHIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKUX COCIMHEHUU, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX MPEJCTABICHUNW O CTPOCHHHU BEIIECTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX HAOTCS B Pa3BUTHUU - OT YIIEBOAOPOIOB IO
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COSAMHEHM. B Kypce OpraHMuecKkoil XMMHUU MOIy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEpBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIAaCCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B mnpenmere «Xumus» 0a30BOro ypoBHS paccMaTpUBAaeTCs H3Yy4YEHHBIH Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHMs TEOPETHUECKUN Marepuaid U (aKTOJOTUUECKHUE CBEICHUS O
BEIIECTBAX M XMUMHUYECKON peakmuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHUS» 00Yy4aromMMCs TIPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE TEPHOIUYECKOTO
3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX TMO3UIMMA, TTy0Ke MOHITh HCTOPUIECKOE
n3MeHeHue QYHKIMA 3TOTO 3aKOHA - OT 00001a0el 10 0OBSICHSIONICH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM 0 BAXXKHEHIITNX BEIIECTBAX, UX COCTAaBE,
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CTPOCHHH, CBOWCTBAX M MPUMEHEHUH, 4 TAKXKE O XUMUYECKUX PEAKIHSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus JomonHsercs B kypcax 10 u 11 kimaccoB sneMeHTaMu
COJICp)KaHUsI, HMCIOIUMHU KYyJIbTYpPOJOTHYECKUN W TPUKIAJAHON XapakTrep. OJTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XMMUU C JPYTUMHU HayKaMH, PaCKpbIBalOT €€ poJib B
MO3HABATEIILHON W TMPAKTUYECKOH JEATENBbHOCTH YENIOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO
YBa)XKEHUsI K MpOIlecCy TBOPYECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKUX MPUIIOKEHUN XHUMUU,
MOMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOIICCTBEHHO U TUYHOCTHO 3HAYMMBIX MPOOJIeMax,
CBSA3aHHBIX C XHMHEH, KPUTUYECKH OCMBICIUBaTh HHPOpPMALMI0O U NPUMEHATh €& s
MIOTIOJTHCHUSI 3HAHUH, PEIICHUS MHTEIUICKTYaIbHBIX U IKCIIEPUMEHTAIBHBIX UCCIIC0BATEIBCKUX
3agau. CogepxaHue yueOHOro npeaMera «XHUMHUs» TaHHOTO YPOBHS M3Y4YEHHs] OPUEHTHPOBAHO
Ha (QopMHpOBaHHE Yy OOYYaIOMIMXCS MHPOBO33PEHYECKON OCHOBBI ISl TOHUMAaHUSA
bunocodckux uaeH, Takux Kak: MaTepuagbHOe €IMHCTBO HEOPraHUYECKOIo u
OpPraHMYeCcKOTO MHUpaA, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM U CTPOCHHEM,
MO03HABAEMOCTh MPUPOJIHBIX SBICHUI MyTEM SKCIEPUMEHTA M PELICHUS MPOTUBOPEUUN MEXKIY
HOBBIMU (DAaKTaMH U TEOPETUYCCKHMH MPEIIMOCHUIKAMH, OCO3HAHWUE POJU XWMHH B PEIICHUU
9KOJIOTHUECKHUX MpoOJieM, a Takke MpoljeM cOepeXeHHs] IHEPreTUYECKUX PECYpPCOB, CHIPBS,
CO3/IaHHS HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUS W COLMAIM3AIUU O0YYarOIIMXCS
MPHUHSITHIE MPOTPAMMON IO XUMHUHU TIOAXOABI K OINPEACICHUIO COJEPKAHUS W TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMUPOBAHHE Yy OOYYAIOIIUXCS YHHUBEPCAIbHBIX YUEeOHBIX
JNEUCTBUH, UMEIONMX 0a30BOC 3HAUCHUE JUISI PA3JIMYHBIX BHJIOB JIEATCIIBHOCTH: PEIICHUS
npo0JjieM, TOWCKa, aHaM3a W 00paboTKH HH(OpMaIMuU, HEOOXOAMMBIX I NPUOOpPETEHUS
OTBITa TPAKTHYECKOW W HCCIEAOBATEIBCKONW NEATEIbHOCTH, 3aHMMAIONICH Ba)XHOE MECTO B
MO3HAHUH XUMUH.

B mpakTtuke mpemnogaBaHus XMMUW KaKk Ha yPOBHE OCHOBHOT'O 00IIETO 00pa30BaHUS TaK U
HA YpPOBHE cpemHero obmero oOpa3oBaHHs, TMPH  ONPEACICHUH COJEp:KaTeIbHON
XapaKTePUCTUKU TIeJIe M3y4YeHHs IMpeJMeTa HampaBlICHHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLIMOHHO TpH3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKu Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHMS, INMPAKTHYECKOW MAEATENbHOCTH YelOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHpPOBOU KyJabTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpENIeJICHUIO TIeJICH U3YUYeHUs TIpeIMEeTa SBIISICTCS BIIOJIHE OMPABIAHHBIM.

'maBHBIMH TENSIMH H3y4yeHUs TMpeaMeTra «XUMHUS» Ha YpPOBHE CpPEIHEro oOIero
o0Opa3oBaHus Ha 0A30BOM YPOBHE SIBJISIOTCS:

(dbopMUpOBaHHE CHCTEMBl XHUMHUYECKMX 3HAHMA Kak BaKHEWIIEH cocTaBIstoLeiH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHW JIeKAT KITIOYCBBIC TITOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M MOHUMAaHHE
CYIIHOCTH JJOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE C HCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

(hopMHpOBaHHE W PA3BUTHE MPEJCTABICHUA O HAYYHBIX METOJaX TMO3HAHHS BEIICCTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX Il MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XUMHYECKHX SIBJICHUN, HMEIOIIUX MECTO B TMPHUPOAE, B MPAKTUYECKOH U
MMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JCSITENBHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM W
OOBSICHEHMEM XUMHUYECKOTO DKCIIEPUMEHTA, COOIIOICHUEM TpaBUil 0€30MacHOTO OOpaIIeHus ¢
BEII[CCTBAMH.

ConeprxaTtenbHasi XapaKTEpUCTHKA IIeJIel U 3a/1a4 M3y4YCHHUs peMeTa B IpOrpaMMme 1o
XUMHUHM YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBHHM C HOBBIMU MPUOPUTETAMH B CHUCTEME
cpeanero obrmiero oopasoBanus. CeroqHs B MPETOAaBaHUU XUMHH B OOJIBIIEH CTENIeHH OTaagTCs
MPEIOYTeHUE MPAKTHUECKON KOMIIOHEHTE COJEepKaHus OOYy4YeHHs, OPUCHTHPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHHMKA OIOIIE00pa3oBaTeIbHOW OpraHu3allid, BIAJACIOIIEro He Habopom
3HaHWH, a (PYHKIMOHAILHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSMU AKTUBHOTO
MOJIyYEHUs 3HaHUN U PUMEHEHHS UX B PEaIbHON KU3HU JJISl PELICHUS MPAKTUYECKUX 3a/1a4.
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B »3TOM CBA3M INpu H3ydEHUH IpeaMera «XHMHsS» JIOMUHHUPYIOLIEE 3HayeHUe
nproOpeTarOT TaKKUE LU U 33Ja4u, KakK:

e ajanTanys 00yJaromMXcs K YCIOBUSAM JHHAMUYHO PAa3BUBAIOIIETOCS MHpa, (OPMHPOBAHNE
MHTEJJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY ~HPUHATHIO TPAaMOTHBIX pEHIEHHH B KOHKPETHBIX >KM3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

e (dopMmupoBaHue Yy OOyYaloOMXCA KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIM),
UMEIOIMX YHUBEPCAIBHOE 3HAUEHHWE JJs PA3JIMYHBIX BHJIOB JAEATEIBHOCTU: PEIIEHUs
npobiem, moucka, aHaiu3a u 00paboTku nHpOpMAIMK, HEOOXOAUMBIX IS PUOOPETEHUS
OIBITA JESATEIbHOCTH, KOTOPAs 3aHMMAET Ba)KHOE MECTO B MO3HAHMU XUMHH, a TAKXKeE UL
OLIGHKA C TIO3UIMHA HSKOJIOTUYECKOH Oe30MacHOCTH XapakTepa BIHMSHUA BEIIECTB H
XMMHUYECKHX MPOLIECCOB HA OPraHU3M UYeJIOBEKa U IPUPOJHYIO CPEaYy;

® pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aroluXxcsi: CIOCOOHOCTU CaMOCTOSITENIbHO NMPUOOPETaTh HOBBIE 3HAHUS 110 XUMHUHU B
COOTBETCTBUM  C  JKU3HEHHBIMM  INOTPEOHOCTSIMHM,  HCIIOJIb30BaTh  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTHH JUIS MOWCKA W aHajiu3a Y4eOHOW M HaydHO- IMOIMYJISIPHON
UH(POPMALIUU XUMHUECKOTO COJEPKAHUS;

e (QopmupoBaHuE U Pa3BUTHE y O0YYarOIIMXCS ACCOLMATUBHOIO U JOTMYECKOIO MBIIIICHMUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IPU IUNIAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIEPUMEHTA;

e BOCIUTaHHUE y OOyyaromuxcsl yOexx1EHHOCTH B T'YMaHUCTUYECKON HANPaBICHHOCTH XUMUH,
e€ BaXHOM pOJIM B PELICHUU ITI00AJIBHBIX MPOOJIEM PallMOHATIBHOIO MPUPOIONOIb30BaHUS,
MOTIOJIHEHUS SHEPIeTUUYECKUX PECYPCOB U COXPAHEHHUS IIPUPOJIHOIO PABHOBECHUS, OCO3HAHUS
HEOO0X0MMOCTH OEpeKHOI0 OTHOILEHHS K IPUPOAE U CBOEMY 3/I0pOBbIO, a TaKkKe
nproOpPETEeHNUs] OIBITa HCIIONB30BAHMS TOTYYEHHBIX 3HAHUHM /IS MPUHATHS TPAMOTHBIX
pELICHU B CUTyallUsX, CBA3aHHBIX C XMMUYECKUMH SIBJICHUSMHU.

Henu u 3amaum u3ydeHus npeaMera «XUMHs MOIYUYUIH HOAPOOHYIO METOAUYECKYIO
uHTepnpeTanuo B pasjene «llnaHupyemble pe3yapTaTbl OCBOEHHUS NMPOrpaMMbl MO XHMHUUY,
TakUM 00pa3oM oOecredeHo Y€TKOE MPECTaBIEHHUE O TOM, KaKvWe 3HAHUS U YMEHUS UMEIOT
IpsIMOE OTHOIIEHHE K peaiu3allii KOHKPETHOH 1IeIH.

B yueOHOM mutaHe cpesHero oouiero oOpa3oBaHus MpeaMeT «XHUMHUsS» 6a30BOTO YpOBHS
BXOJIUT B COCTaB NpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE IPEAMETHI».

OO11ee ynciIo YacoB, PEKOMEHI0BAaHHBIX JUI U3Y4YeHUs! XUMUU - 68 vacos: B 10 kiacce -
34 gaca (1 gac B Henemo), B 11 kiacce - 34 yaca (1 gac B Hezemo).

Coaep:xanue o0yuenus B 10 kinacce.

Opzanuueckana xumus.

Teopernueckne OCHOBBI OPraHUYECKONH XUMUH.

[Ipenmer opranmyeckoil XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B TIOITYYCHUH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHHs opraHnueckux coenuHenuii A.M. Bytieposa,
e€ ocHOBHbIe MoOJIOKEeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
U30MepHsl. XMMHUECKas CBSI3b B OPraHMYECKMX COEAMHEHUSX - OAMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalMu  OpraHMdyeckux  BemiecTB.  HomeHkmarypa
OpPraHMYeCKUX COEJIMHEHHH (CHUCTeMaTHyecKas) W TpUBHAJbHbIE HAa3BaHUSA BaXXKHEHUIIMX
IpeJICTaBUTENIeN KJIAaCCOB OPraHMYECKHUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl N3YYEHUs BEIECTB U UX MPEBPAILlCHH: 03HAKOMJICHHE C
oOpa3laMu OpraHWYecKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHuM (IJIaBjlIeHKe, OOYIIMBaHUE U TOPEHHUE).

YII1eBOIOPOBL.

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHN psAn. MeTraH M 3TaH - OpoCTeuIme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBA (pEakIUH 3aMeUICHUs |
TOPEHNUs1), HaX0XKJICHUE B IPUPOJE, MOTYYEHUE U IPUMEHEHHE.
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AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUUYECKHUI Psii. DTUIIEH U MPOIUJIEH - MPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XHMHYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, TUIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLINN ), IOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: ctpoeHne, BaXHEHIINE XUMHYCCKUE
cBoiicTBa (peakuus noaumepusanun). IlonydeHre cHHTETHYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH pAd. ALETWICH -
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, ralOTeHUPOBAHUS, TUAPATALNHN, TOPEHHUS), [T0JIy4YEHHE U IPUMEHEHUE.

Apenbl. benszon: coctaB, crpoeHue, (hU3MYECKHE U XUMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUPOBAHUS M HUTPOBAHUs), IOJIydeHHME M HpUMEHEHHe. TOKCHMYHOCTh apeHOB.
I'eneTndeckas CBA3b MEXKIY yIIIEBOAOPOAAMHU, IPUHAIICKAIIUMU K PA3JIMYHBIM KJIACCAM.

ITpupoaHble HCTOUYHUKH YIII€BOAOPOAOB. [IpupoHbIi ra3 U NONyTHbIE HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEeKUHT
(TepMHUYECKM, KaTamTuTHYeCcKHii), nuponus. IIpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIyKThI €ro nepepadboTKu.

OKCIIEpUMEHTAIIBHBIE METO/BI M3YUEHUS BELIECTB U UX NPEBPAILCHUI: 03HAKOMJIEHUE C
o0pa3maMu IIacTMacc, KaydyKoB W pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoxenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, HPOBEIEHUE IPAKTHUECKOW pPabOTHI:
IIOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Mmacchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOJYKTa PEAaKLMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IMPOAYKTOB PEAKIIMH).

Kucnopozcoaepxaume OpraHnyecKue COeMHEHMS.

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHOI M 3TaHOJ: CTPOEHHE, (PU3MYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
IIpUMeHeHne. BolopoIHbIE CBA3M MEKy MOJIEKYJIaMH CIUPTOB. J[eCTBHME METAaHOJIA U ITAHOJIA
Ha OpPTraHu3M YEJIOBEKA.

MHoOroaroMHble CHHMPTHL. OTHIEHIJIMKONb U TJIMLEPUH: CTPOEHHE, (PU3NYECKUEe u
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIETOYHBIMU METaJIAMHU, KaueCTBEHHas

peakius Ha MHOTOAaTOMHbIE CIIUPTHI). JlelicTBue Ha opraHu3M udenoBeka. [IpumeHeHue
[JIALEPUHA U STHJICHTJINKOJIS.

@eHo: CTpOEHUE MOJIEKYNbl, (U3MUYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Aunpnerusibl. @opManbAETru, aleTanbIerua; cTpoeHue, pusnyeckue

U XHMHUYECKHE CBOWCTBA (peakIMM OKHUCIEHHS W BOCCTAaHOBJIEHHS, KayeCTBEHHbIE
peakuun), NoTy4eHne U IpUMEHEHHE.

OHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs! KHUCIIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYEeCKUe CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepuHKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CroxHble 3¢upbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. 'MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buonorudeckas poib KUPOB.

VYrieBojsl: cocTaB, Kiaccupukanus yrieBogoB (MOHO-, TU- U mojucaxapuabl). [moko3a
- IpOCTEHIINNA MOHOCaxapHa: OCOOEHHOCTH CTPOEHUS MOJEKYIbI, (PU3HUECKUEe U XUMHUYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcuoM Mmeau(Il), okucineHne aMMHayHBIM PACTBOPOM
okcuaa cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxmai u nemnoinosa Kak IpupoaHble noaumepsl. CTpoeHHe Kpaxmalla U LHEeJUTFOJIO3bI.
Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaUeCTBEHHAs PEAKIUS C UOA0M).
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DKCHepUMEHTAIbHBIE METOJbl M3YyUYEHHUsI BEIIECTB M MX MPEBPAILLCHUN: IPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAaYE€CTBEHHBIC
peaklMy OJHOATOMHBIX CHHUPTOB (OKUcIeHue 3TaHosa okcuaoMm wmeau(Il)), mMHOrOaTOMHBIX
CIIUPTOB (B3amMoJielicTBHE TiaulepuHa ¢ Tuapokcuaom wmeau(H)), ampaernnoB (okucieHue
aMMHUAYHBIM pacTBOpoM okcuga cepedpa(l) u ruapoxcuaom wmemu(Il), B3ammomeicTBue
Kpaxmajia C HOJOM), MPOBEIEHUE IMPAKTHUYECKONH paldOoThl: CBOICTBA pacTBOpa YKCYCHOMH
KHUCJIOTBI.

Pacuérneie 3anaun.

Bbruuciienuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUUu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

A3oTcoaepikalue OpraHu4eckKue CoOeIMHEHUS.

AMUHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coeauHeHus. Dusmveckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IiniuHA). buonorumdeckoe 3HaueHue
amuHOKuUCIOT. [lentumst.

benku kak mpupoaHbIE BBICOKOMOJIEKYINIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, JEHATypauus,
KaueCTBEHHbBIE PEeaKIINH Ha OETKU.

DKcrepuMEHTAIbHbIE METO/Ibl M3YyYEHHs BEILECTB M UX IPEBpALICHUI: HaOII0AEHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JCHATypalus OENKOB MpH HarpeBaHWUU, I[BETHBIC
peakiuu OeNKOB.

BricOKOMONEKYISPHBIEC COSTUHEHUS.

OCHOBHbIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJMMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEpPU3ALMHU, CpPEAHss MOoJeKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUH - TOJIMMEPU3ALUs U MTOJIMKOHICHCALIMSL.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€M NMpU M3yuyeHUU opranuyeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSITUH, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYyYHBIE TOHATHUA: SBJICHHME, HAay4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCupUKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
AKCIIEPUMEHT, MOJEIIUPOBAHUE.

®dusuka: MmaTepus, BHEPrus, Macca, aToM, O3JIEKTPOH, MOJIEKYNa, SHEpPreTHUYeCKUui
YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PU3NUECKUE BEJINYMHBI U
€IMHUIIBI KX U3MEPEHHUSI.

buonorus: kierka, opranusM, Ouocgepa, oOMeH BeLIeCTB B OpraHu3Me, (POTOCHHTE30-
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTINBO, PECYPCHI.

TexHonmorusa: NHUILEBbIE NPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHUTAHUS, MOIOIINE
CPEICTBA, JIEKApPCTBEHHbIE M KOCMETHYECKHE IMpernaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

Conep:xxanue o0yuenus B 11 kiacce.

Obouan u neopzanuueckan xumus.

TeopeTnyeckre OCHOBBI XUMUU.

Xumuyeckuit dmemMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs OO0OJOYKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- 3neMeHThl. OCOOCHHOCTH
pacmpesienieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKkTpoHHask KOH(GUTypalus aTOMOB.

Ilepnonnueckut 3akoH u Ilepuomudeckas cucrema XuMU4ecKux siemeHTosB JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CHUCTEMbl XHUMHUYECKHX
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anemeHnToB /.M. MenzaeneeBa ¢ COBpPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BuUAbl XMMHUYECKOH CBsA3M (KOBaJIEHTHas
HEMOoJISIpHasl W TOJISIpHAsi, WOHHASA, METaJIMuecKas). MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOU
XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATEIbHOCTh. CTeNEeHb OKUCIEHNS. IOHBI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYJIAPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. TUIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELLECTB

OT TUIa KPUCTAJUINYECKOU PEIIETKH.

[TonsTue o aucniepcHbIX cucreMax. VIcTUHHBIE U KOJIJIOUIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B PaCTBOPE.

Knaccupukanuss Heopranudeckux coeauHeHuil. HomeHkiarypa HEOpraHMYECKHX
BeUIeCTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IudHbIM
KJIacCaM.

Xumnueckass peakuusa. Knaccudukanms XUMHUYECKMX peaklUii B HEOPraHUYECKOW U
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS! MACChl BEILIECTB, 3aKOH COXPAHEHUS U MpEBpalleHus
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3M4HbIX (hakTopoB. OOpaTUMbIE peakIuu.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrpoautuyeckas nucconuanusa. CuiabHble U ciabble 3eKTpoiuThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpallbHas, IeJouHas. Peakiiuu HOHHOTo 0OMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.

DKcriepuMEHTAIbHbIE METO/bl M3YYEHHUs BEILECTB U UX IPEBPAIICHUN: JIEMOHCTpAIUs
tabmun «llepuoguueckas cucrema Xxumuueckux sneMmeHToB J[.M. MenneneeBay, H3ydeHHE
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MEepOKCHIAa BOJOpOJa B NPUCYTCTBUHM KaTalu3aTopa,
OIpezieNieHUue Cpe/ibl paCTBOPOB BEIIECTB C MOMOUIbIO YHHBEPCAIBHOTO MHJMKATOPA, pPEeaKIUu
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAKTUYeCKOM paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

PacuérHble 3anaun.

Pacuérbl mo ypaBHEHUSM XHMHUYECKUX peaklui, B TOM 4YHUCIIE TEPMOXMMHUUYECKHE
pacuéTsel, pacYETHI C UCIIOIB30BAHUEM MOHATHUS «MACCOBAasl 10JIsl BELLIECTBAY.

Paznen 2. Heopranuyeckasi XuMusl.

Hemerannel. Ilonoxenue HemertamioB B Ilepuonmdeckoil cucTeMe XUMHUYECKUX
anemenToB J.U. MenpeneeBa u 0coOEHHOCTH CTpOCHHS aTOMOB. DPU3NYECKHE CBONCTBA

HEMETaJNIOB. AJUIOTPONHS HEMETAUIOB (Ha MpHUMEpe KHUCIopoja, cephl, (ocdopa u
yraeposa).

XUMHUYECKUEe CBOMCTBAa BaXKHEHIIMX HEMETAUIOB (TaJloT€HOB, Cepbl, a30Ta, ¢ocdopa,
yriepoaa U KPEMHHUS) U UX COEANHEHUN (OKCHI0B, KUCIOPOICOAEP/KALINX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

IIpuMeHeHNe BaXHENIINX HEMETANIOB M UX COCIUHEHHM.

Mertannsbl. I[lonoxxenune metamioB B [lepuonnyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHHSI JIEKTPOHHBIX 000JI04eK aTOMOB MeTaisioB. OOriue
¢uznyeckue cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJNEKTPOXUMHUUYECKUN P HaNpsyKEHUM
METAJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATpH, Kaiuuil, KajabIuil, MarHui,
QITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mwme crmocoOb! moTydeHus: MeTauioB. [I[puMeHneHrne MeTamuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BEIECTB M MX IPEBpAIICHUI: H3y4YeHUE
KOJJIEKIMM «MeTallibl M CIUIaBbl», 00pa3lOB HEMETA/UIOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX
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3a1a4, HaONIOJEHHME W  ONHCAHUWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCJIOT M IIEJIOYEH, KaueCTBEHHBIE
peaklny Ha KATHOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuérel Maccel BemecTBa Wi 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECJIM OJHO U3 BEIIECTB UMEET IPUMECH.

XUMHS U KU3Hb. MeXOpEeIMETHBIE CBA3H.

Ponp xwmum B 0OOECIEUEHWUM OSKOJOTHYECKOH, HSHEPreTMYeCKOW ¢  MUIIeBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loOHSATHE O HAy4YHBIX METO/JAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUM.

[IpencraBiaenuss 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIIJICHHOTO TOTYYCHHUS
BAKHENIIMX BEILIECTB.

UesnoBek B MHUpE BEUIECTB M MaTEpPUAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpHalbl,
KOHCTPYKLIMOHHBIE MaTEepHalIbl, KPACKH, CTEKJIO, KE€paMHKa, MaTepuaibl Ui J3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHNYeCKHe U MUHEpaIbHbIe y100pEHUS.

XHAMHS U 370pOBbE 4YEJIOBEKA: MPABWIA HCIIOIB30BAHUS JIEKAPCTBEHHBIX IMPENAPATOB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENapaToB OLITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

Peanu3zanus MeXNpeIMETHBIX CBA3EH MPU M3YYEHUU OOIEl U HEOPraHMYEeCKONH XUMHUH B
11 xnacce ocymiecTBIsSeTCS Yepe3 MCIOIb30BaHHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: HAyYHBIH (PaKkT, THIOTE3a, 3aKOH, TEOopus,
aHalM3,  CHUHTE3,  KiIacCHU(UKalus,  [EePUOJUYHOCTh,  HAOIMIOJEHWE,  AKCIEPHUMEHT,
MOJIECJINPOBAHUE, U3MEPEHHUE, SIBIICHHE.

dusuka: marepus, dHEprus, macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BeleCTBa, (PU3NYECKUE BEIMYMHBI U €AMHUIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIIINBO, PECYPCHI.

TexHonmorua:  XMMHUYECKass  MNPOMBIIUIEHHOCTh,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTEIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NAIIEBAs
IPOMBIIIJICHHOCTb, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIpenaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpHANIOB, JJEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.

IInanupyemMblie pe3yJibTaTbl OCBOCHHUSI MPOIPaAaMMbl 110 XMMHMH HA YPOBHE CpeIHero
001ero ooOpazoBaHus.

®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYarOIIUMHCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeaHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-IESTeIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IMOJXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOrmero ooOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

e Oco3HaHHe OOYyYarOIIMMHUCS POCCUICKOW TPakJaHCKOH MJIEHTUYHOCTH - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPE/IEIEHUIO;

e HaIWYME MOTUBAIMH K 00yUEHUIO;

e [[CJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEW ¥ UCTOPUUECKUX TPATULIUN 0a30BOM HAYKHU XMMUHU;
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® TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEU JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH [EJIOCTHOM CHCTEME XMMHUYECKOTO
o0pa3zoBaHus;

® HAIMYHE TNPABOCO3HAHMSA 3KOJIOTMYECKOW KYJIBTYphl M CHOCOOHOCTH CTaBUTh ILETH U
CTPOUTH KU3HCHHBIC TUIAHBI.

JIndHOCTHBIE pPE3yJabTaThl OCBOCHMSI NpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOI M BOCIUTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHM C T'YMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMHU MOBEICHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeIMeTa «XUMUSA» OTPaXaroT CPOPMUPOBAHHOCTD
OMbITa TO3HABATEIBHOM M MPAKTHYECKOW MAEATENbHOCTH OOYYalomMXCs 10 pealn3alnuu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpaxIaHCKOTO BOCITUTAHUSI:

e 0co3HaHHUS 00Y4YaIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaXKCHHUS K
3aKOHY U MPaBOMOPSIIKY;

® TMPEACTABICHUS O COLUMAIBHBIX HOPMAaxX M MPaBWIAX MCEKIUYHOCTHBIX OTHOIICHWH B
KOJIJICKTHBE;

® TOTOBHOCTH K COBMECTHOI TBOPYECKOH IESATENbHOCTH MPHU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelIeHUH yY4eOHBIX M MO3HABATEIIBHBIX 32/1a4, BRIIOJHEHUN XUMHUYICCKUX IKCIIEPHMEHTOB;

® CINOCOOHOCTU MOHUMATh M MPUHHUMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHTHI JIPYTUX
IIPU aHAJIHM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) TaTPUOTHYECKOTO BOCIMTAHUS:

® [IEHHOCTHOI'O OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OTEUECTBEHHON XUMUM;

® yBaXCHHsS K MpOIECCYy TBOPUECTBA B OOJNACTH TEOPUU U MPAKTUYECKOTO MPHUMEHEHHUS
XUMHUHM, OCO3HAHMSI TOT0, YTO JOCTHKEHHMS HAyKd €CcThb pe3ylbTaT AJUTENbHBIX
HAOJI0ICHUH, KPOTIOTIMBBIX 3KCTIEPUMEHTAIBHBIX TTOUCKOB, MMOCTOSSHHOTO TPyJa YIEHBIX U
MPAKTHKOB;

e WUHTEpeca W TI03HABAaTEIIbHBIX MOTHBOB B TIOJIYYEHHH ¥ TIOCIEAYIONIEM aHaJH3e
UH(GOPMAIIUHN O MEPEIOBBIX JIOCTHKCHUSX COBPEMEHHOW OTEYECTBEHHON XHMUU;

3) AyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:

® HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MMOBEICHMUS,

® CIOCOOHOCTH OIICHWBATH CUTYAIlUH, CBSI3aHHBIC C XUMHUICCKUMHU SIBJICHUSMU, ¥ IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

® TOTOBHOCTH OIIEHMBATH CBOE TIOBEICHHWE W TIOCTYNKH CBOMX TOBApUIIEH C TO3HIUN
HPABCTBCHHBIX M ITPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ITHX MOCTYITKOB;

e (QopmMupoBaHUs KyIbTYPHI 370POBbSI:

e [IOHMMaHMs IIEHHOCTEH 310poBOro W 0Oe30macHOro obpasza KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

e coOmro/ieHHs TpaBWi OE30MacHOTO OOpaIIeHHs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYIOBOM JISATEITHBHOCTH;

e T[IOHUMAaHHUS IIEHHOCTH TPAaBUJI WHIUBUAYATHHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

® OCO3HAHHUS TIOCICACTBHA W HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aAIKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

4) TpyAOBOrO BOCIIMTAHUS:

® KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEILCKON  JEeSITETHHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHHOCTH;

® YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B PEIICHUHM TMPAKTUYECKUX 3aJad COLUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IMIKOJIbI);




5)

6)
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UHTEpeca K MPAaKTUYECKOMY HM3YyYCHHMIO MPO(EeccHil pa3MyHOTO poja, B TOM YHUCIE Ha

OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XUMMUH;

YBaXXCHHs K TPyZLy, JIOJIM Tpyla U pe3yjbTaTaM TPYAOBOH IESATEIBHOCTH; TOTOBHOCTH K

OCO3HaHHOMY BBIOOPY MHAMBMyalbHON TpaeKTOpUH 00pa3oBaHus, Oyayluel npodeccuu u

peanu3ali COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,

CHOCOOHOCTEHM K XMMHHU, MHTEPECOB U MOTPEeOHOCTEN 00111eCTBa;

HKOJIOTUYECKOI'O BOCIIUTAHHUS:

9KOJIOTUYECKH 11eJIeCO00PAa3HOro OTHOLIEHUS K MPHUPOJIE, KAK UCTOYHUKY CYIECTBOBAHUS

JKH3HH Ha 3eMiIe;

MOHMMAaHHS TJI00aTBHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUA SKOHOMUYECKHUX

IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON Cpebl;

OCO3HaHMsI HEOOXOAMMOCTH MCIIOJb30BaHUS JOCTH)KEHUM XMMHUU JUIsl PELICHHUsI BOIPOCOB

PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOTO HENPUATUS [EUCTBUM, NPUHOCAIIUX BpEN OKpYXKarolled IPHUPOIHOM cpene,

YMEHHUS IIPOrHO3UPOBATh HeOJaronpusTHbIe IKOJIOTHYECKHE IIOCIIEACTBHUS

IIPEANPUHUMAEMBIX JEHUCTBUN U IPENOTBpALATh UX;

HaJIMYUs Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, HKOJOTMYECKOM KyJIbTYpBl, OIIBITA

JESATEIIBHOCTH JKOJOTMYECKOM HaNpaBIEHHOCTH, YMEHHS PYKOBOACTBOBATHCA HMHU B

MIO3HABATEIbHOW, KOMMYHHKATHBHOH M COIMAJIbHON TNPAKTHKE, CIIOCOOHOCTH U YMEHHS

AKTUBHO IPOTUBOCTOATH UJCOJIOIHU XeMOpOOHH;

LIEHHOCTY HAy4YHOTO ITIO3HAHHUS:

c(OpMHPOBAHHOE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAYKU ¥ 0OLIIECTBEHHOW NPAKTUKU;

NOHMMAHUS CHEHM(PUKH XUMUU KaKk HayKd, OCO3HaHMs €€ poiaud B (OPMUPOBAHUU

PalMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUN LEJOCTHOIO IPEACTaBICHUS

00 OKpy’KalolleM MHUpe KaK O €IMHCTBE MPUPOAbI M UEJIOBEKa, B MO3HAHUM NPHPOJHBIX

3aKOHOMEPHOCTEN U pelIeHNH POOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHWMHUHU Ui COBPEMEHHOM LMBUIIM3ALMU: B €€

I'YMaHHCTUYECKOI HaNpaBIeHHOCTH U Ba)XKHOM pOJIM B CO3aHUU HOBOM 0a3bl MaTepHaIbHON

KYJIbTYpbl, PEIIEHUH TJ00aldbHBIX MPOOJIEM YCTOHYMBOIO pPAa3BUTHUS UEIOBEYECTBA -

CBIPDbEBOM, SHEPreTUYEeCKOM, NHIIEBOW W HKOJOTMUECKOW Oe30MacHOCTH, B Ppa3BUTHH

MEAMIMHBI, 00ECIIEYEHNH YCIIOBUHM YCIEUIHOr0 TPpyJa U SKOJIOTHUECKU KOM(POPTHON KU3HU

Ka)JI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: IIOHMMaHWsA CYIIHOCTH METOJOB IIO3HAHUA,

HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIY4aeMble 3HAHUS

JUId aHaln3a W OOBSCHEHHUS SIBICHUH OKPYKAIOUIETO MHpa M NPOUCXOAIUMX B HEM

U3MEHEHUH, YMEHHUs JenaTb 0OOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (PAaKTOB U

UMEIOIINXCA JaHHBIX C LEJbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHHs IpobiieM B

peaNbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEeI0BATENbCKOM JIeITebHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K

HEMpepbIBHOMY OOpa30BaHUI0 W CaMOOOPa30BaHUIO, K AKTHUBHOMY IOJYYEHHIO HOBBIX

3HAaHUU IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMYHBIX cepax MpohecCHOHATLHON 1eATEIbHOCTH.
MertanpeaMeTHble pe3yabTaThl OCBOCHMs YYEOHOro mpenMera «XHMHUsS» Ha YPOBHE

cpenHero oo1ero 00pa3oBaHus BKJIFOYAKOT:

3HauUMMBbIE JUIS  (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIONIMXCS MEXKIUCIUTITMHAPHBIC
(MeXmpenIMeTHbIe) OOIIeHaAYYHbIE TTOHSITHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHON KapTHHBI
MUpa U creun(puKy MEeToJ0B MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, JHEPTrus, SBIICHUE, IMPOLECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIHUII, THUIOTE3a,
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3aKOHOMEPHOCTb, 3aKOH, TEOpUSs, UCCIICAOBAHNE, HA0IIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U
Apyrue);

e yHUBEpCcaJbHbIC YUeOHbIC IeHCTBUSA (TI03HABATENbHbIC, KOMMYHUKATHBHBIC,

® peryisTHBHBIC), obecreunBarone (opMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U
COLMAIBHONW KOMIIETEHIIMH 00yYaroInXcs;

e CHocoOHOCTh  OOydYalooIUXCAd  HUCIONb30BaTh  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA U YHMBEpCAJbHbIE yueOHbIE IEHCTBHs B IO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaThl OTPAKAKOT OBJIAJEHUE YHUBEPCAIbHBIMH Y4eOHBIMU

MI03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBnazieHne yHUBEPCAIbHBIMU y4E€OHBIMU IO3HABATEILHBIMU ACHCTBUSIMMU:

e 0azoBbI€ JOTUYECKHE JEHCTBUS:

® CaMOCTOATENIBHO (OPMYJIMPOBATh M aKTYaIM3HpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

e ompenensaTh LN ACATENbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIHHOCTHU C MMOCTABJICHHBIMHU EIISIMHU;

® UCMOJb30BATh IPU OCBOCHUU 3HAHUN MNPUEMBI JIOTHUECKOTO MBILIUIEHUS - BBLIENATH
XapakTepHble NPU3HAKK MOHATUH M YCTaHABIMBAaTb HX B3aWMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIHE MTOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (PAKTOB U SBIICHUIA,

e BbIOMpPATh OCHOBAHUS U KPUTEPUH JUI KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

e yCTaHaBJIMBATh IPUUYMHHO-CIIEACTBEHHBIE CBSI3U MEX/y U3Y4aeMbIMU SIBICHUSAMU;

® CTPOMTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHbIE, 1€yKTUBHBIE, [10 AaHAJIOTHH), BBISIBIISATh
3aKOHOMEPHOCTHU U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBJIECHUAX, (POPMYIMPOBATH BBIBOBI
U 3aKJTIOUCHHS,

® [IPUMEHATH B Ipollecce MO3HAHMS, UCHOJIb3yeMbleé B XUMHUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIENI, TPe0OpPa3OBBIBATh MOJICIBHBIC MPEICTABICHHUS - XUMHUYECKHH 3HAK (CHMBOI)
JJIEMEHTa, XUMHYecKass (opMmysia, ypaBHEHHE XUMHUECKOW peakIuu - MpHU PpeHIeHUH
y4eOHBIX TO3HABATEIBHBIX M TPAKTUYECKUX 337ad, MPUMEHITh HAa3BaHHbBIE MOCIbHBIC
NpPEJCTaBICHNUs [UIS BbIBIEHUS XapaKTepPHBIX IPH3HAKOB H3Y4aeMBIX BEIECTB MU
XAMHYECKHUX PEaKIUM.

e (a30BbIe UCCIIEOBATENILCKUE ICHCTBHSL:

e BJaJeTh OCHOBAaMH METOJOB HAy4YHOIO TIIO3HAHMs BEHIECTB M XHMHMYECKHX peakiuii;
dopMynupoBaTh ILETM M 3aJaud  HMCCJIENOBaHMs, UCIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(OPMYJIMPOBAHHBIE BONPOCH B KA4yeCTBE HMHCTPYMEHTA IIO3HAHUS H
OCHOBBI JUIs1 (DOPMHUPOBAHMSI THIOTE3Bl IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

e BJAJeTh HABBIKAMU CAaMOCTOSITEJIBHOIO IUJIAHUPOBAHUS W TIPOBEACHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHMs HaOIIOAaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, GOopMyIupoBaTh 00OOIIEHHS U BBIBOIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PpE3yJbTaTOB HCCIEIOBaHMs, COCTaBIATh OOOCHOBAHHBIHI
OTUYET O MPOJICITAHHON paboTe;

e [puoOpeTaTh ONBIT YYEHWYECKOH HCCIIe0BAaTEIbCKOM W TMPOEKTHOM JAEATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY MOUCKY METOAOB pEIICHHS
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

e pabora c uHpopManuei:

® OpHUCHTHUPOBATHCS B  Pa3IMYHBIX HMCTOYHUKAX MHGOpMaAMKM  (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XHUMHYECKOTO COJEp)KaHMs, CHpaBOYHble mocoOus, pecypcbl HMHTepHeTa),
aHAJTM3UPOBATh MH(POPMALUIO PA3IMYHBIX BUIOB W (OPM MPEICTABICHHS, KPUTHUECKU
OLIGHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

e (opMynMpoOBaTh 3alMpoChl M MPHUMEHATh pa3IMYHbIE METOJAbl IpPHU IOUCKE U OTOOpe
uHpOopMaLru, He0OOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeaeEHHOTO THII;
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e npuoOpeTaTh OMBIT HUCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSITEJIFHO BBIOMpPATh ONTUMAIBHYIO (OPMY IPEICTaBICHUS WHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

® CIOJIB30BAaTh HAYUYHBIM SI3BIK B KadeCTBE CPEACTBA IMpH paboTe ¢ XUMHYECKOMH
uH(poOpMaliel: TPUMEHATh MEXMpeAMEeTHbIE ((pU3uveckre U MaTeMaTHYeCKHUe) 3HAKH U
CHUMBOJIBI, (pOpMyITbl, a00OpEeBUATYPHI, HOMCHKIIATYPY;

® HCIIOJIB30BATh U IPEOOPA30OBHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH.

OgnazicHHe YHUBEPCATBHBIMA KOMMYHUKATHBHBIMHE JICHCTBHSIMU:

® 33/1aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOU TEMbI B XOJI¢ JUaiora W/HWIU JUCKYCCHH,
BBICKA3bIBaTh WJEH, (HOPMYIUPOBATH CBOW MPEIJIOKEHUS OTHOCUTEIHHO BBIOJHEHUS
NPE/IOKEHHOH 3a/1a4H;

® BBICTYNAaTh C MPE3CHTAIMEH pPE3yNbTAaTOB IO3HABATEIBHON JEATECIHLHOCTH, IMOJYYCHHBIX
CaMOCTOSITCIIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIIPU BBIIIOJHEHUH XUMHYECKOTO
IKCIEPUMEHTA, MPAKTUYECKONH PabOThI 1O HCCIICAOBAHHIO CBOWCTB M3Yy4aeMbIX BEIIECTB,
peam3anyy y4eOHOro MpoeKkTa u (POpMYITHPOBATH BBIBOJLI IO PE3yJIbTaTaM IMPOBEASHHBIX
UCCIICIOBAaHHI ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYXICHUS 1 00MEHA MHEHHSIMH.

OBnaneHne  YHUBEPCANBHBIMH  PETYJISTUBHBIMH  JCHCTBHSIMH:  CaMOCTOSITCIIEHO
IUIAHUPOBATh M OCYILIECTBIIATH CBOIO IMO3HABATEIBHYIO NESATEIBHOCTH, ONpEnelisisi e€ Ieau U
3a/1a4¥, KOHTPOJIUPOBATH U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH MPEIAraeMblid aJTOPUTM
JICMCTBUN TPH BBIMOJHEHUHM YYEOHBIX W HCCIICAOBATEILCKUX 3ajad, BbIOMpaTh HambOoee
3¢ (dEeKTUBHBIH CIIOCO0 WX pEIICHUS C y4ETOM TOJyYEHHUS HOBBIX 3HAHUH O BEIIECTBAX M
XUMHYECKHX PEAKIMAX; OCYIIECTBIIATh CAaMOKOHTPOJIb CBOCH JICATEILHOCTH HAa OCHOBE
caMOaHaJIM3a ¥ CAaMOOIICHKH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBbI CPEJHEro o0miero oOpa3oBaHHs 110
XUMUM Ha 0a30BOM ypOBHE OpHCHTHPOBAHBI Ha OOECIEYCHHE MPEHMYIIECTBEHHO
o0mieo0pa3oBaTeabHO W OOMIEKYJIbTYpHOW MOATOTOBKM oOOydaromuxcs. OHU  BKIIOYAIOT
crienupuIeckue is y4eOHOTro mpeaMera «XHUMHUS» HaydHbIe 3HAHUS, YMEHUS H CIOCOOBI
JIEHCTBUI TIO OCBOEHUIO, MHTEPIIPETAIMU U MPeoOpa3oBaHUIO 3HAHHM, BHUJIbI JACSITEILHOCTU IO
MOJTYYEHUIO HOBOTO 3HAHWS W TPHMCHCHUIO 3HAHWNA B PA3IMYHBIX Y4YEOHBIX W PEATHHBIX
JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C XuUMHeH. B mporpaMMe mno XuMHH TpeIMeTHBIC
PE3YJIBTATHI MPEICTABICHBI IO T'0JIaM U3YUCHUSI.

K xonHry oOyuenus B 10 kiacce mpeIMeTHbIE pe3yibTaThl OCBOCHHS Kypca
«Opraanyeckas XUMHs OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI 0 XUMHUECKON COCTABIIAIONIEH

€CTECTBCHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHUH B IIO3HAHUU SBJICHUH MPUPOJIHI,

B (hopMHpOBaHUM MBIIIIIEHUS U KYJIbTYpPbl THYHOCTH, €€ (PYHKIIMOHAIBHON rPaMOTHOCTH,
HEOOXOIUMOM TSI PEeIICHUS MPAKTUICCKUX 3a7a9 U SKOJIOTHIeCKH 000CHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO U IPUPOJIHON Cpeie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHMUM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroline
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas |
COKpaméHHasl), MOJb, MOJISIpHAsT Macca, MOJSPHBIH O00BEM, YITIEPOIAHBIA  CKeJNeT,
(GyHKIIMOHATBHAS TPYIIA, pagrKal, H30MEpHs, W30MEPhl, TOMOJIOTHYECKUH pPsij, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPOA U a30TCOJEpIKaIINe COCTUHEHUSI, MOHOMEp, TIOTUMED, CTPYKTYpPHOE
3BCHO, BEICOKOMOJIEKYJIIPHBIC COCTMHEHU );

TEOpUU W 3aKOHBI (T€OpUsl CTpOCHHUs opraHudeckux BemiecTB A.M. BbytiepoBa, 3akoH
COXPaHEHHUS MACChI BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHMHH;

MHUPOBO33PECHUYECKUE 3HAHMS, JIeKAIHUe B OCHOBE IIOHMMAHUSA TNPUINHHOCTH U
CHUCTEMHOCTH XWMHUYECKUX SIBIICHUH, (DaKTOIIOTHYECKHUE CBENEHUS O CBOMCTBaxX, COCTaBe,
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MOJTy4eHUU U 0e30MaCHOM WCMOJIb30BAHUM BAXKHEHINUX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON AESITeTbHOCTH YeJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEPHBIC MPU3HAKH MTOHATHIA, yCTAHABIIUBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOILIUE MOHSTHS IIPH OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(OPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlUid, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYeCKHX BEIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHMS];

chOpPMUPOBAHHOCTh ~ yYMEHUWH  YCTaHABIMBATh  NPUHAJUIKHOCTb  HM3YyYEHHBIX
OpPraHMYECKHUX BEIIECTB I0 HMX COCTAaBy M CTPOCHHUIO K ONpPEeNEHHOMY Kiaccy/Tpyrne
COEIMHEHU N (YyrneBomoposl, KHCIIOPOJI u a3zoTcojepxKaliue COETUHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM HA3BaHUS 110 CUCTEMaTHYECKONH HOMEHKJIAType
(IUPAC), a Taxke MPUBOAWTH TPHUBHAIbHBIC HAa3BAHUS OTACIBHBIX OPraHUYECKHX BEIICCTB
(3TWIIEH, TIPONWJICH, AaUETWJIEH, OSTWICHTJUKONIb, TJIHLEPHUH, (eHosn, GopMaIbIeTu,
aleTaNbJeru]l, MypaBbUHas KHCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KUCJIOTa, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONpPENEISITh BHUJIbI XMUMHUYECKOH CBSI3U B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH IOJOKEHUS TEOPUU CTPOCHUS OPTaHMYECKUX
BemectB A.M. byrnepoBa st 0ObsCHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (UINYECKHE H
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, YTHJIECHTIUKOIb, TIUIEPUH, (EHON, aleTalbJIeru], MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHMsI XapaKTepu30BaTb HCTOYHUKU YIJIEBOJIOPOJIHOTO CHIPbS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI MX MEpepabOTKH U MPaKTUUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUSA 1O XHUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KONMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKUn);

c(OPMHPOBAHHOCTh YMEHUH BJaJeTh CHCTEMOW 3HAaHUH 00 OCHOBHBIX METO/Aax
HAy4HOTO MO3HAHMS, UCTIOIb3yEeMbIX B XUMHH MPU W3YYECHUHU BEIIECTB U XUMUYECKUX SIBICHUN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS TSI MPUHSITHS PEIIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOIII0IaTh TIPABHIIA TTOJIH30BAHUS XUMUYECKOM

MOCy10¥ 1 1ab0opaTOpHBIM 000PYIO0BAaHUEM, a TAKXKE MpaBuUiia 0OpaIeHus ¢ BEIEeCTBAMHI
B COOTBETCTBUU C MHCTPYKIIHUSIMH IO BBITOJHEHUIO Ja00PaTOPHBIX XUMHUECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUHN IUTAHUPOBATh M BBINOJHATH XMUMHMUYECKUN HKCIEPUMEHT
(mpeBpalieHus OPraHUYEeCKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHUYEeCKUX BEIIECTB, JieHaTypanusi OeJIKoB IpHU
HArpeBaHUU, I[BETHBIE PEAKI[MU OETKOB) B COOTBETCTBUU C MpPaBUJIAMU TEXHHMKHU O€30MaCHOCTU
npu oOpallleHUuu C BEleCTBaMHU U JJaOOpaTOpHBIM 00OpYIO0BaHHEM, MPEICTABIATH PE3YIbTAaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(dbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHHH KPUTHYECKH AHATM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popManuu, UHTepHET U ApyTUX);
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c(hOpPMUPOBAHHOCTh YMEHHH COOMIOIATh MpaBWJIa JKOJOTUYECKU IIeTIecOo00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYXarollled IPUPOJHOM cpenbl, OCO3HABaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OnpeeNiéHHBIX OpPraHWYeCKUX BelIecTB, MOHMMas cMbicn mnokazatens [IJIK (mpeaenbho
JIOIMYCTUMOM  KOHIIGHTPAllUM), TIOSCHATH Ha TMPUMEpPax CHOCOOBl  yYMCHBIICHUS U
MPEIOTBPALCHHS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIS OOYYAIOIIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3/IOPOBBS: YMEHHUE MPHUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

Ui CIENBIX M CHabOBUAAIIMX OOy4YaromMXCs: YMEHHME HCIOJIb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

K xonmy oOyuenus B 11 kjgacce mpeaMeTHbIC Pe3yibTaThl OCBOCHHS Kypcea «O0mmias u
HEOpPraHUYecKas XUMHUsD OTPaKaIOT:

c(OPMHPOBAHHOCTh TPEJICTABICHUA O XHWMHUYECKOW COCTABISAIOUICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHAST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH JUIS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U PUPOIHOM CpEJIE;

BIIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOIOJATAOIINe
HOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, pP-, Cl- 3IeKTpOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METAJUINYECKasi, BOJOPOJIHAA),
KpUCTAJJIMYECKass  pemeéTKa, TUNBl XUMHYECKUX  PEaKIUil, pacTBOp, SIEKTPOIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENL, CKOPOCTh
XUMHUYECKON peaKIlK, XMMHUYECKOEe PAaBHOBECHE);

TEOPUU U 3aKOHBI (TEOpHs ANEKTPOJIUTUYECKON AMCCOLMALNM, MEPUOJNYECKUN 3aKOH
JA.. MenneneeBa, 3aKOH COXpPAaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS WM IPEBpALICHUS
SHEPTUM TPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEXKalllMe B OCHOBE MOHUMAHUS NMPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHX SIBICHHUH, (PaKTOJOTMYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCIOIb30BAaHUH BaKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JeSITEIbBHOCTH YEJIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MTOHITHIA, yCTAaHABINBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTAaHWYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCTIOIB30BaTh XUMHUECKYIO CHMBOJIKY

JUis  cocTaBleHuss (GOpMyl  BEHIECTB M YpPaBHEHHH  XUMHUYECKHX  PEaKIluii,
cucremarnueckyro HoMmeHkinatypy (IIPAC) wu TpuBHanmbpHble Ha3BaHMSI  OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, VIIEKHUCIbId Ta3, aMMUaK, rameéHas W3BECTb,
Herami€Hasi H3BeCTh, MUTHEBAS COJIa, TUPUT U IPYTHEC);

chOpPMUPOBAHHOCTh YMEHUW OMNpPENENATh BAJEHTHOCTh U CTENEHb OKHUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTaBa, BHUJI XUMUYECKOW CBSI3U
(koBasieHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS]) B COCIUHEHHIX, TUI KPUCTALTUYECKON
PEIIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYIsIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep
Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHCHHII;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAAIE)KHOCTh HEOPTAHUYECKUX BEIECTB
M0 UX COCTaBY K ONpe/IeIEHHOMY KJIacCy/TpyIiie COeAuHEHUH (IIpoCcThie

BEIIECTBA - METAIIbI W HEMETAJUTbl, OKCHJbI, OCHOBAaHHUS, KHUCIOTHI, aM(pOTepHBIC
TUAPOKCHJIBI, COJIHN);

chOpPMUPOBAHHOCTh YMEHHH pPAaCKpbIBaTh CMBICI mepuoaudeckoro 3akona JI.M.
MenneneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IMPOTHOCTUYECKYIO (PYHKIINU;
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chOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh OJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1-4 niepuosioB Ilepuoguyeckoi cucteMbl XUMHYECKUX demeHToB J1.1.
MeHneneeBa, HCIOIB3YS TMOHATHS «S-, p-, O-3JCKTPOHHBIC OPOUTANINY», «IHEPrETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBONCTB XMMHYECKHUX JJIEMEHTOB U UX
COCIMHEHUH 10 nepuoaam U rpymnmnam [leproandeckoil cucTeMbl XUMHUYECKUX dieMeHToB J[. M.
Menneneena;

chOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMUYCCKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPkAATh CYIIECTBOBaAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHMYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(hOPMUPOBAHHOCTh YMCHHSI KJIACCU(UITUPOBATH XUMUYECKUE PEAKIINH

10 pa3JIUYHbIM MpU3HAKAM  (YHCITY U COCTaBY pearupyrolux BEUECTB, TEINIOBOMY

3¢ (deKTy peakiuu, U3MECHEHUIO CTENIEHEH OKHCICHUS JIEMEHTOB, 0OPATUMOCTH PEaKIIHH,
YUYaCTHUIO KaTajan3aTopa);

c(hOPMUPOBAHHOCTh YMEHUH COCTABIISITh YPABHCHHS PEAKIIUN PA3IMIHBIX THUIIOB, IOJTHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHH MIPOBOJIUTH PEAKIIMH, TOATBEPKAAIOIINE

KaueCTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHUUYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

c(hOpPMUPOBAHHOCTh YMCHHMA PacKpeIBATH CYIIHOCTH OKUCIUTEIHHO
BOCCTAHOBUTEJIBHBIX PEaKIUil MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOTO OajlaHCca 3THX
peakiui;

c(OpPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCMOCTh CKOPOCTH XUMUYECKOW PEaKIUH OT
pa3nuyHBIX (PaKTOPOB; XapaKTep CMEIIECHHSI XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTus (mpuHiun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh XHUMHUYECKHE TIPOIIECCHI, JIeKaIne B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHMCIOTHI, aMMHUAaKa, a Takke chOpMUPOBAHHOCTh
npecTaBiIeHnid 00 OOMIMX HAYYHBIX TMPUHIMIIAX W HKOJOTHYECKUX IMPOoOJIeMax XMMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCT yMEHUH TPOBOIAWTH BBIYUCIEHHUS C WCIOJIB30BAHUEM TTOHSTHS
«MaccoBasi JI0Js BEIECTBAa B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NIpPU XMMHUYECKHX
peaKImsIX, MacCchl BEUIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHUS MAaCChI BEIIECTB, MPEBPAIICHUS 1 COXPAHEHUS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MPaBUIIa MOJIb30BAHUS XUMHUECKON MOCYI0N U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIIIOJTHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BHIMOJHATH XUMHUYECKUI OJKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAETICHUE Cpeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd MOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30I1aCHOCTH MPH 0OpaIllEeHUH C BEeIIECTBAMH U JIAOOPaTOPHBIM 000pYI0BAHUEM, NPEICTABIIATH
pe3yIbTaThl XUMHYECKOTO SKCIIEpHMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUpOBaATh BHIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3WPOBAaTh XMUMHUYECKYI0 HH(OPMAIIHIO,
NOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHUKauuu, WHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCT YMEHHUH COOMIOAATH TMpaBHJa HKOJOTHYECKH IEIeCO00pa3HOro
MOBEIECHNA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370pPOBbS U
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OKpY>Karolllel MPUPOJHON CpEelbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U NPEIOTBPALLICHUS UX BPEJHOIO BO3JCHCTBUS HA OPraHU3M YEIIOBEKA;

Ui 00YYarOIIMXCSl C OTPAaHUYECHHBIMU BO3MOKHOCTSMHU 3/I0pPOBbS: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

1 CJICTIbIX U CJ'Ia6OBI/II[${H_[I/IX 06yqa}om1/1xca:

YMEHHE HCIIONb30BaTh peIbePHO

TOYCUHYIO cucTeMy obo3HaueHwuit JI. bpaiins ams 3anucu XuMudeckux GopMyiL.

3.9.5 TemaTuyekoe IVIAHUPOBaHHUE

10 xaacc

Ne | HammeHoBaHmMe pa3znenoB U KosmmuecTBo yacos DNEeKTPOHHBIE
1/ TEM MPOTPaMMBI Bcero Kontpo | IIpaktuueck (mmudpoBsie)
i JbHBIC | HE PabOTHI o0Opa3oBaTenbHbIC
paboThI pecypcel
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH
1. | IIpenmeT opraHnyYecKoi 3 https://resh.edu.ru/subj
1 | xumun. Teopust cTpoeHus ect/lesson/6149/start/1
OPraHUYECKUX COCTMHCHHM 70388/
A. M. bytneposa
HWroro mno pasueny 3 0,5
Pa3nes 2.¥YriaeBoaopoabl
2. | IlpenesnbHbIE YIIIEBOAOPOIbI 2 https://resh.edu.ru/subj
1 | — anxaHsl ect/lesson/6151/start/1
49993/
2. | HempenenbHbie 6 https://resh.edu.ru/subj
2 | yrmeBoJaopoIbl: alIKEeHBI, ect/lesson/5412/start/2
aJKaIUEHbI, AIKUHBI 12563/
2. | ApomaTtuueckue 2 https://resh.edu.ru/subj
3 | yrieBomopoibl ect/lesson/4775/start/1
50494/
2. | [IpupoaHbIe HCTOYHUKH 3 1 https://resh.edu.ru/subj
4 | yrIeBoIopoJIOB U UX ect/lesson/6148/start/1
nepepaboTka 70461/
Hroro no paszneny 13
Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKue CoeIHHEHUs
3. | Cruprel. denon 3 https://resh.edu.ru/subj
1 ect/lesson/4769/start/1
50550/
https://resh.edu.ru/su
bject/lesson/5727/star
t/150577/
3. | Ampaeruasl. KapOboHOBBIE 7 https://resh.edu.ru/subj
2 | kucnotel. CloxHbIE DUPBI ect/lesson/4776/start/1
50604/
https://resh.edu.ru/su
bject/lesson/5952/star
t/150631/
3. | YrieBomabt 3 1 https://resh.edu.ru/subj
3 ect/lesson/6150/start/1
50687/
https://resh.edu.ru/su
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bject/lesson/5413/star
t/150714/

Wroro no pazgeny

13

Pa3nes 4.A30Tcoaepikaliyue OpraHu4ecKue coeJHHeHHs

4. | AMMHBI. AMUHOKHCIIOTHI. 3 https://resh.edu.ru/subj

1 | Benku ect/lesson/4743/start/1
50742/
https://resh.edu.ru/su
bject/lesson/6296/star
t/212589/

Wtoro no pazneny 3

Pa3znea S5.BbicokoMoOJIEKYJISIPHBIE COEINHEHUS

5. | [nacrmaccer. Kayayku. 2 https://resh.edu.ru/subj
1 | BonokHa ect/lesson/6095/start/1
50823/
HToro no pasneny 2
OBUIEE KOJIMYECTBO 34 2,5 2
YACOB I10 [TPOT'PAMME
11 knacc
Ne | HaumenoBaHue pa3fenos U TeM KonnyecTBo yacos DNEKTPOHHBIE
n/ IPOrpamMMBbI Bcero | Kontpo | [Ipaktuueck |  (uudpossie)
1! JbHBIE | We paboThl | 00pa3oBaTENbH
paloThI BI€ PECYPCHI
Paszgea 1.Teopernueckue 0CHOBbI XUMHH
1. | Ctpoenue aToMOB. 3 https://resh.edu.r
1 | Ilepuoanveckuii 3aKOH U u/subject/lesson/
[epuonuueckas cucrema 6479/start/15098
XUMHYECKHX 37eMeHToB 1. 1. 9/
Menneneesa
1. | Ctpoenue BemecTna. 4 https://resh.edu
2 | MHoroo6pasue BelecTB .ru/subject/less
on/6332/start/1
51021/
https://resh.edu.r
u/subject/lesson/
5911/start/15105
3/
https://resh.edu
.ru/subject/less
on/5581/start/1
51081/
1. | XuMudeckue peakiuu 6 1 1 https://resh.edu.r
3 u/subject/lesson/
4938/start/15110
7/
https://resh.edu
.ru/subject/less
on/4939/start/1
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51134/
https://resh.edu
.ru/subject/less
on/5912/start/9
2791/
https://resh.edu
.ru/subject/less
on/3523/start/1
51161/

Wroro no pazueny 13

Pa3nes 2.Heopranuyeckasi Xumust

2. | Meramibt 6 1 https://resh.edu.r
1 u/subject/lesson/
3479/start/15118
7/
https://resh.edu
.ru/subject/less
on/3493/start/1
51213/
https://resh.edu
.ru/subject/less
on/5814/start/
https://resh.edu
.ru/subject/less
on/3534/start/
https://resh.edu
.ru/subject/less
on/4961/start/1
51293/

2. | Hemeramibt 9 1 1 https://resh.edu.r
2 u/subject/lesson/
5939/start/15132
0/
https://resh.edu
.ru/subject/less
on/5913/start/1
51347/

N

CBsi3b HEOPTAHUYECKUX U 2 https://resh.edu.r
3 | opraHuYEeCcKHX BEUICCTB u/subject/lesson/
4960/start/15137
4/

Htoro no paszneny 17

Pa3zngen 3.Xumus u ;Ku3Hb

3. | XuMus u )KU3Hb 4 https://resh.edu.r
1 u/subject/lesson/
3504/start/15148
5/

Hroro no paszneny 4

OBIIEE KOJIMYECTBO YACOB 34 2 | 3 \
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[TIO IPOTPAMME | | | | |
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