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IosicHUTeIbHAS 3aMUCKA.

[IporpaMma To XMMHH HAa YPOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE denepaabHOTO 3aKOHa oT 29.12.2012 No 273-d3
«O06 obpazoBannu B Poccuiickoii deneparnmmy», TpeboBaHU K pe3yabTaTaM 0CBOCHHS OCHOBHOM
o0Opa3oBaTeNbHOW  MPOTPaMMBI  CpeAHEro oO0mero oOpa3oBaHMs, MPEACTABICHHBIX B
denepantbHOM rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEAHEro o0Imero oopa3oBaHus,
c yuérom «KoHuenuuu mnpenonaBaHus ydeOHOro mnpeamera «XuMHS» B 00pa30BaTENbHBIX
opranmzanusx Poccuiickoit ®denepanun, peayu3yONIUX OCHOBHBIE 0011€00pa3oBaTelIbHbIC
MPOTpaMMBD» U OCHOBHBIX TTOJIOKEHUH (pesiepaibHOM MPpOrpaMMbl BOCIIUTAHHSL.

OcCHOBY TMOAXOJOB K pa3pabOTKe MpOTrpaMMbl 10 XHMHH, K OIIPEACICHUIO OOIIei
CTpaTeru 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH Y4eOHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOYy4YeHUs H
TpeOOBaHMI K YPOBHIO NIOJTOTOBKU BHIITYCKHUKOB.

Xumudgeckoe 00pa30BaHUE, MOJTYYaeMO€ BBITYCKHHUKAMH CPETHEH IIKOJBI, SBIISETCS
HEOThEMJIEMON YacThi0 UX 00pa30BaHHOCTH. OHO CIIYKUT 3aBEPIIAIONINM 3TAllOM peaanu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX HEHHOCTEW, MPUCYIIMX LEIOCTHOMN
CUCTEME XMMHUYECKOro o0Opa3oBaHMs. DTH LIEHHOCTH KacaloTcs MO3HAHHS 3aKOHOB IMPHUPOJBI,
(dbopMHUpOBaHMSI MHPOBO33PEHUS U OOIIEeH KyJIbTyphl YeNOBEKa, a TakKe JKOJOTUYECKH
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO U MPUPOAHOM cpefe. PeannsyeTcs xumuyeckoe
o0Opa3zoBaHue OOyUYaNOIIMXCS HA YPOBHE CpeaHEro o01mero oOpa3oBaHUs CPEICTBAMH YUEOHOTO
npeaMera «XUMHUsD», COJIEp>KaHue U IOCTPOECHHE KOTOPOTO OIpe/IeeHbl B TPOrpaMMe Mo XUMUHU
c yu€ToM crneud(puky HayKd XUMHH, €€ 3HaueHUs B MO3HAHUHU MPUPOJBl U B MaTepHAbHOI
KU3HU oOmliecTBa, a Takke ¢ Y4€ToOM oOOHMX LeJded M MPUHIMIIOB, XapaKTEepPHU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBbI cpeqHero oodmiero oopa3oBanus B Poccuiickoit denepanuu.
Tak, Hanpumep, npu (GOPMUPOBAHUU COJCPNKAHUS MpEAMETa «XUMHUS» YUTEHBI CIEAYIOIIHNE
MOJIOKEHUS O crielu(PUKe U 3HAYCHUH HAYKU XUMUHU.

XuUMHUA Kak DJIEMEHT CHCTEMbl EeCTECTBEHHBIX HAayK UrpaeT ocoOyi polib
B COBPEMEHHOM NMBWJIM3allMM, B CO3JaHMM HOBOM ©0a3bl MaTepUanbHOM KYJIbTYpHI.
Ona BHOCHUT CBOH BKIaA B (OPMHUPOBAHHE PALUOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE LIEJIOCTHOTO MpPEJICTaBIEHUs 00 OKpyXarolleM MHUpe Kak O €IMHCTBE NMPHUPOJBI U
4ejoBeKka, KoTopoe (OpMHUpPYeTCs B XMMHUM Ha OCHOBE NOHHUMAaHMs BEIECTBEHHOI'O COCTaBa
OKpYXAloIller0  MHpa,  OCO3HAHUS  B3aUMOCBSI3M  MEXIYy  CTPOCHHEM  BEIIECTB,

HX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU IIPUMCHCHMU .



TecHO B3aMMOJEHCTBYS C€ JPYI'MMH €CTECTBECHHBIMM HAyKaMHM, XHMHS CTajla
HEOTHEMJIEMOH YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMMHS Kak HayKa co3uJaTelbHad,
KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha pelleHue IiI00anbHbIX MPOOIEM YCTOWYUBOTO
Pa3BHUTHS YEJIOBEUYECCTBA — CHIPbEBOM, YJHEPTCTUICCKOM, MUIIICBOM, IKOJIOTHUECKOM 0€301MacHOCTH
U OXpaHbI 3J0POBBSL.

B cootBerctBUM C 0OOIIMMHU LENSIMU U NPUHLMUIIAMU CpEIHEro oOIiero oopa3zoBaHUS
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YYEHHUSI) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOIIEKYJbTYPHYI0 MOArOTOBKY OOy4arOIINXCsl, HEOOXOIUMYIO UM JJIs
BBIPA0OTKHM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B KHU3Hb COLMYMa,
MIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocrapnsromuMu  ipeamMeTa «XUMHS» SBISIOTCS 0a3oBble Kypcbl — «OpraHuudeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
ABJISAIOTCS OCHOBBI 6a3oBoit HAyKHU: cucrema 3HaHUHN
10 HEOPraHMYECKON XUMHH (C BKIIOUEHHWEM 3HAHHUM U3 001Iel XMMUN) U OPraHUYEeCKON XUMHUU.
dopMHpOBaHUE TaHHON CHCTEMBbI 3HaHUI NPH U3YYEHUH IpeaMeTa o0ecredrBaeT BO3MOKHOCTh
paccMOTpEeHHsI BCEr0 MHOrooOpas3usi BELIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB M TEOPHH
XUMHH.

CrpykTypa conepxanus KypcoB — «Opranuueckas XuMmus» U «OO0mmas 1 HeopraHudeckas
XUMUs» ¢(HOPMHUPOBAHA B MPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO IOJXO0Ja K U3YYEHUIO
yuyebHOro marepuaia U OOycIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHUHU BeUIECTBa
paccMaTpuBarOTCA HAa ypOBHE KJIACCHYECKON TEOPHUHM CTPOCHHS OPraHMYECKHX COCIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX IPEICTaBICHUM O CTPOCHUM BEIIECTB.
CBeneHus 00 u3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro oOpa3oBaHHs IE€pPBOHAYAIbHbIC
IPEJCTAaBICHUS O XUMUYECKOHN CBA3H, KIacCU(PUKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTU
CBOMCTB BEILECTB OT UX CTPOCHUSA, O XMMUYECKOH PEaKIINH.

Ilon HOBBIM yrjoM 3peHust B mpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpHBAETCs
U3yYEHHBI Ha YpPOBHE OCHOBHOTO o0OImIero o0pa3oBaHMs TEOPETHUECKUI MaTepuan u
(aKTOJIOTMUECKUE CBEJICHHUS O BEIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHUyeckass XUMHUsD» OOyJaroIUMCs MPEIOCTaBIIETCS] BOZMOKHOCTh OCO3HATh

S3HAYCHUC TMCPpHUOAUYCCKOI0 3aKOHa C OGIJ_ICTCOpCTI/I‘-ICCKI/IX n MCTOOOJOIMYCCKHUX HO3PII.[PII>1,



riy0ke TMOHATh HCTOPUYECKOE M3MEHeHHE (DYHKIMH 3TOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHWK O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAaKXKe O XUMUYECKUX PEaKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wu 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJBTYpPOJIOTHYECKUH ¥ TPHKIAIHONW Xapakrep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHHMMAHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMHU HayKaMH, pAacKpbIBalOT €€ poJib B IO3HABATEIBHOU W
MPaKTUYECKON JEsTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOPYECTBA B O0JACTH TEOPHH M MPAKTHUSCKUX MPHIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICITHBATh UH(POPMAIUIO M TPUMEHATH €€ JUIS TOTOTHCHHS 3HAHUH, PeIeHUs
MHTEJJIEKTYaJbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIEOBATEeNbCKUX 3a7ad. B 1emnom coaepkaHue
yaeOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3Yy4EHHUS] OPUEHTHPOBAHO Ha (GOpMUPOBAHHE Y
00yyaroumxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €UHCTBO HEOPTaHWUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MPUPOIHBIX SBICHUN MyTEM dKCIIEpUMEHTa
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU MPEANOChUIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUECKUX PECYpPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemienust 3ama4 BOCIUTAHUS, Pa3BUTHUS W COLMAIM3ALUN O0YYarOIIUXCS
MPUHATBIE MPOTPAMMOM MO XUMHUHU MOJXOAbI K OINPEACTICHHUIO COJEp)KaHUS M IMOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (GopMHUpoOBaHHE Yy OOYYaAIOUIUXCS YHHUBEPCAIbHBIX Y4EOHBIX
NeUcTBUM, UMeEoNMX 0a30BO€ 3HAYEHUE [UIS PA3JIMYHBIX BHUJIOB JESATEIBHOCTH: PEIICHUS
nmpoOJsieM, TOWCKa, aHanMM3a M 00paboTku MH(pOpManuu, HEOOXOAUMBIX I TPHOOpETEHUS
OTbITAa MPAKTHYECKONW U HCCIENOBATENbCKON NIESTENbHOCTH, 3aHUMAIOIIeH Ba)kHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMUHU KaKk Ha YpOBHE OCHOBHOTO OOIIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHusi, TMPU  OMNPENEICHUH  COJEpKaTeIbHOU
XapaKTePUCTUKHU IeNiell M3y4eHUs IMpeaMeTa HampaBiIeHHEM IMEepPBOCTENEHHOW 3HAYUMOCTU
TPaAMLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykH Kak oOnactu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTHUYECKOW MAEATENbHOCTH 4YelloBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOW TOYKM 3pEeHUs TaKoW TMOAXOd K
OTIpEIENICHUIO 1IeIei U3yueHHsl IpeIMeTa SABISETCS BIIOJIHE ONIPABIAHHbIM.

CornacHo JaHHOW TOYKE 3pPEHUS INIABHBIMHM LEJSIMU WM3Y4eHUs MpeaMeTa « XuMus» Ha

YPOBHE CpeHEro o0mero oopa3oBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCSI:



-pOopMUPOBAHHE CHUCTEMBl XUMUYCCKMX 3HAHUH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIeKAT KIIIOYECBBIC IOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI W TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE
W TOHUMAaHME CYIIHOCTH JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOrO0  XapakrTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

-popMUPOBAHUE U PA3BUTHE MPEIACTABICHUN O HAyYHBIX METOJaX IMO3HAHUS BEHIECTB U
XUMHYECKUX PEaKIUi, HEOOXOJUMBIX ISl MPUOOPETCHUsS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIIECTB W XUMHUYCCKUX SIBJICHUW, HMMCIOIIUX MECTO B TIPHPOJE, B TPAKTHUECKOH U
MMOBCEIHEBHOMN JKU3HU;

-pa3BUTHE YMEHUH U CIOCOOOB JICATEIBHOCTH, CBS3aHHBIX C  HAOJIOJICHUEM
1 00BSICHEHUEM XUMHUYECKOTO IKCTIIEPUMEHTA, COOTIOICHUEM MPaBHII 0€30IaCHOTO 00paIEeHuUs C
BEIIECTBAMH.

Hapsiny ¢ atuM, cojpepikarenbHas XapakTepUCTUKA TIeJIed W 3a/Ja4 U3ydeHHUs TpeaMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerojHss B TPEMNOJIaBaHUM XUMHUU B OOJIBIIEH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE coJepkKaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BJIQJICIONIET0 HE HA0OpOM 3HAaHWM, a (YHKIIMOHAIBHOM I'PAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYECHUs 3HAHUI M MPUMEHEHUS UX B pEalbHOMN KU3HU JJISl pPelIeHUus
MPaKTUYECKUX 3aau.

[Ipn u3ydenun npeamera «XUMHUS» JOMHHHUPYIOIIEE 3HAUCHHUE MPUOOPETAIOT TaKue
eJM U 33/1a4M, KaK:

-ananTanus  OOyYaloIIMXCS K YCIOBUAM JUHAMHUYHO Pa3BHUBAIOIIETOCS MUDA,
(dbopMHUpOBaHHE HWHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

-popMupoBaHHe y OOYYAIOMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPoOiieM,
MOUCKa, aHanmM3a W 00paboTku uHPOpMAIMK, HEOOXOMUMBIX Ui TPUOOpPETEHHUS OIbITa
JeSITeNEHOCTH, KOTOpas 3aHUMaeT BaKHOE MECTO B MO3HAHUH XUMHH,
a TaKKe JUIS OLEHKU C TO3MIIMI 9KOJOrMYecKoi 0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XMUMHUYECKUX MPOIECCOB HA OPTaHU3M UYEJIOBEKA U MPUPOTHYIO CPENY;

-pa3BUTHE  TO3HABATEIBHBIX  HWHTEPECOB, HMHTEJUICEKTYaIbHBIX U  TBOPYECKHX
CIOCOOHOCTEN 00YYarOIIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpeTaTh HOBBIE 3HAHUS IO

XUMHUHU B COOTBCTCTBHM C JKM3HCHHBIMH HOTpC6HOCT$IMI/I, HCIIOJIb30BAaTh COBPECMCHHBIC



MH(GOPMAIIMOHHbIE TEXHOJIOTUU JUIsI TOMCKa M aHaiu3a y4eOHOM W HAy4HO-HOIMYJISPHOM
nH(pOpMAINY XUMUYECKOTO COICPIKaHMS;

-popMHpOBaHHWE U pPa3BUTHE Y OOYJarOIUXCS ACCOIUMATUBHOTO U JIOTUYECKOTO
MBIIJIEHUS,,  HAOJIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE  OCOOEHHO
HEOO0XOAMMBI, B YACTHOCTH, NP TUITAHUPOBAHUH U TIPOBEICHUH XHMHUYECKOTO IKCIIEPIMEHTA;

-BOCIIUTAaHUE Yy OOy4arommxcs yOexJEHHOCTH B TI'YMaHHUCTHMUECKOM HalpaBJIEHHOCTH
XAMUHM, ©€ BaAXHOH pOJMM B  PEHICHWH TJIOOANBHBIX MPOOJIEM  palHOHAIBLHOTO
MIPUPO/IOIIOJIL30BAHNUS, MOMOJHEHNUSI SHEPIeTUYECKHX PECYPCOB M COXpPAaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpEeKHOTO OTHOLIEHHS K MPUPOJE U CBOEMY
3/I0pOBbIO, @ TAKXK€ NMPUOOPETEHUS OMbITA MCIIOJIb30BAHMS MOTYYEHHbBIX 3HAHUM JUISl IPUHATUS
IPaMOTHBIX PEIIEHUH B CUTYAUAX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

BocnurarensHbli DOTEHIMA TPOTPaMMBbI 3aKJIF0YaeTCs B:

-COBEpIICHCTBOBAHUN KOMMYHUKATHBHBIX HABBIKOB, (POPMHPOBAHUH IMO3HABATEIHHOTO
MHTEpeca K MpeaMeTy, GOpMUPOBAHUIO O3UTUBHOTO BOCIIPUSTHS IKOJIbHUKAMU TpeOOBaHUI U
poch0 yuuTens, NPUBICYCHUIO UX BHUMAaHUS K 00CYK/1aeMoil Ha ypoke HHpOopMauu

-IIPUBJICYCHUN BHUMAaHUS y4JalIUMXCs K LIECHHOCTHOMY acCIEKTy M3Y4aeMbIX Ha YpOKax
SBJICHUH, (POPMHUPOBAHUY JIMYHOTO OTHOILIEHUS YJalIMXCs K 00pa30BaHMIO KaK LIEHHOCTH

-COBEpPIICHCTBOBAHUH HaBBIKOB CaMOCTOSITEIILHOTO peleHus poOIEMBI,
COBEPUICHCTBOBAHNN IPAKTHYECKUX HABBIKOB, YBa)XKMTEIBHOIO OTHOIICHMS K YY)KHM HICSM,
apryMEHTUPOBAHMS U OTCTaWBaHUS CBOCH TOUKH 3PEHUS.

B yueOHOM mu1ane cpenHero obuiero oopazoBaHus npeaMeT «XUMHsD» 0a30BOr0 YpOBHs
BXOJMT B COCTaB MpeaMeTHOH o6nacTu «EcTecTBEHHO-Hay4HbIE TPEIMETHI.

OOriee 4ncito 4acoB, PEKOMEHIOBAHHBIX Ul 3ydeHHs XUMuH -68 yacos: B 10 knacce —
34 gaca (1 gac B Hegemo), B 11 kiacce - 34 gaca (1 yac B Heneno).

Conepxanue o0yvyenus B 10 kiacce.

Oprannyeckast Xumusl.

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUH.

IIpenmer opraHmdyecko XWMHH: €€ BO3HUKHOBEHHE, pPa3BUTHE M 3HAYCHHE
B TIOJYYEHMM HOBBIX BELIECTB M MarepHalioB. Teopus CTpOEHUS OPraHM4YECKHX COEIMHEHUN
AM. byrnepoBa, e€ OCHOBHbIE MOJOXKEHHUS. CTPYKTypHBIE (OPMYIBI OPraHUYECKHX BEIIECTB.
I'omomnorust, u3oMepus. XuMHUECKas CBSI3b B OPraHUYECKUX COEAVHEHMSX — OJUHApHBIE U
KpaTHBIE CBSA3H.

[IpencraBnenne o0  KiIaccCMpUKAMKM  OpPraHUYecKuX  BemlecTB.  HomeHkiatypa
OpraHMYeCKUX COCJIMHEHMH (CHUCTeMaTHuyecKas) M TpHUBHAJIbHBIE HAa3BaHMA BaXHEHMIIMX

HpeHCTaBHTCHCﬁ KJIaCCOB OPraHNUYCCKUX BCIICCTB.



OKCIepUMEHTAJIBHBIE METObl U3YYEHHUS! BEUIECTB U UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
o0Opa3aMu OpraHMYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJICIIMPOBAHHE MOJIEKYII
OpraHMYECKUX BEILECTB, HaOJIOJEHUE M ONMCAHHUE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEILLECTB MPY HarpeBaHuu (IJIaBjieHre, OOYIJIMBAaHUE U TOPEHHUE).

YriieBoaopoanl.

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psa. MeraH u 3TraH — mpocreumune
MPEJICTaBUTENN AJIKAaHOB: (U3UYECKHE M XHUMHUYECKHE CBOMCTBAa (peakuuu 3aMelieHHS
U TOPEHHUsI), HaX0KJIEHUE B PUPO/IE, MTOJIyd€HUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM psil. DTUIIEH U MPONUIIEH — MPOCTEUIINE
MIPE/ICTAaBUTENN AJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMUS,
raJIor€HUPOBAHMUS, TUJIPATAllUU, OKHCIEHUS U MOJIMMEPHU3aLIUN), TOJyY€HUE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUITHE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psia. ALETUieH —
MPOCTENIINI PEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3MUECKue U XUMHUYECKUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTeHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyIEHHE U TPUMEHEHHE.

Apensbl. bensois: cocraB, cTpoeHue, (U3HUECKHE W XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HHUTPOBAaHMS), TMOJY4EHHE U TNpUMEHEHHe. TOKCHYHOCTh apeHOB.
['eneTndeckas CBI3b MEXKIY YIJIE€BOJOPOJAMH, IPUHAUIEKAIINMH K PA3JIUYHBIM KIIACCaM.

[Ipupoanble UCTOYHUKH YTIeBOAOPOa0B. [IpupoaHblii Ta3 u momyTHbIe HE(TAHBIE Ta3bl.
Hedrp u e€ mnpoucxoxnmenue. CrnocoObl mnepepaOOTKH HePTH: TMEperoHka, KPEKUHT
(TepMHYECKUH, KaTaJIMTUYECKUM ), MIAPOJIU3. [TpoaykTsI nepepaboTKH Hedru,
WX TpPUMEHEHHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBII yroap U HPOIYKTHI
ero nepepaboTKu.

DKCIepUMEHTaIbHbIE METO/Ibl U3yYEHUS BEIECTB U MX MPEBPALICHUIN: 03HAKOMIICHUE C
oOpa3zuamu macTmacc, Kay4yKOB u PE3UHBI, KOJUIEKLIUU «HedTp»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJI€BOJOPOJOB U TajJOr€HONPOU3BOJHBIX, MPOBEICHUE
MPAKTUYECKON pabOThI: TOMYyYSHHUE STHIICHA U U3YUYEHHUE er0 CBOUCTB.

Pacuérnbie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIIEeCTBAa WJIM MPOJAYKTAa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUsI.

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHOJ: CTPOEHHUE, (PHU3UUYECKUE

U XUMHYECKHE CBOICTBA (pCaKI_II/II/I C aKTUBHBIMU MCTAJJIaMHU, T'aJIOTCHOBOAOPOAaMU, FOpCHI/IC),



npuMeHeHne. BoaopoiHbIe CBS3U MEXKIY MOJICKYJIaMu CupToB. JleiicTBHe MeTaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CHOUPTHL. ODTHICHTIUKOJIb W TIHUICPUH: CTPOCHHE, (HU3HUECKUE
Y XMMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE CO IICIOYHBIMH METAJIAaMH, KAYEeCTBEHHAS pPEaKIus
Ha MHOTOATOMHBIC CIUPTHI). [leiicTBHe HA OpraHW3M deloBeka. lIpuMeHeHue TiauIepuHa U
STHUIICHTJTUKOJISL.

@deHoM: CTpoeHUE MOJICKYNBI, (H3UYeCKHe M XUMHYECKHUE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbl U kemoHwvl. DopManbIeruj, amneTalblIeTHA: CTPOCHHE, (U3NIECKHe
U XUMUYCCKHE CBOWCTBA (PEaKIMU OKUCJICHHS W BOCCTAaHOBJICHUWsS, KAaUYeCTBEHHBIC DPEAKIIHH),
MOJTy4eHUE U TIPUMEHEHHUE.

OIHOOCHOBHEBIE MpeebHbIe KapOOHOBBIC KUCIOTHI. MypaBbUHAS M YKCYCHAsl KUCIOTHI:
CTpoeHHUE, PU3NIECKHEe M XUMHUYECKIE CBOMCTBA (CBOWMCTBA, OOIIHE TS KJIacca KHCIIOT, PEeaKIus
TepuUKaMK), TOJydeHHe W TNpuMeHeHne. CTeaprHOBas ¥ OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTENIM BBICITUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CIOKHBIX A(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaacCU(UKAIUS YIIIEBOJIOB (MOHO-, TU- U TIOJMcaxapu/bl). [ moko3a
—  IpocTEHIIMA  MOHOCAaxXapuJ:  OCOOCHHOCTHM  CTPOGHUS  MOJEKYJbl,  (u3uveckue
U XMMUYECKHE CBOMWCTBA (B3aumojencTBue ¢ ruapokcuaom menu(ll), okucienne aMMuadHbIM
pactBopoMm okcuaa cepedpa(l), BocctaHOBIEHHE, OPOKEHHE TIIFOKO3bI), HAXOXKIACHUE B IIPUPOJIC,
MIPUMEHEHHE, ouosornyueckas POJIb. DOTOCHHTE3. ®pykTo3a
KaK U30Mep TIIIOKO3bI.

Kpaxman wu wmemmono3a kak mnpupogHble noiumepbl. CTpoeHue — Kpaxmala
u uemnoio3sl. dusmueckre U XUMHUYECKHME CBOMCTBA Kpaxmaina (THAPOJIN3, KauyeCTBEHHAas
peaxius ¢ HOJI0M).

DKCIepUMEHTAIbHBIE METOJIbI W3YyYEHUS BEIIEeCTB M WX IMPEBpAIICHUN: MpPOBEACHUE,
HaOMOJIeHNEe W OMKCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
pEeaKiuu OJHOATOMHBIX CIHUPTOB (OKHUcIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX
cnupToB (B3auMmojelicTBue TiuiepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (okucIeHHE
aMMHUa4YHBIM pacTBopoM okcuga cepebpa(l) u ruapokcuaom wMmemu(Il), B3ammoneiicTBue
KpaxMajga C HOJIOM), MPOBEJIECHUE MPAKTHUYECKOW pabOThI: CBOWCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnbie 3agaun.



Bbruncnenuss 1o ypaBHEHHMIO XHMHMYECKOW peakuuu (Macchl, 00bEéMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WJIM MPOJYKTa PEAKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUHN).

A3oTcozeprKale OpraHn4eckiue CoeqMHEHMUS.

AMUHOKUCIOTBI Kak aMQoTepHble  OpraHumdeckue coequHeHus. Dusznueckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHUCIOT (Ha IpuMmepe TriuluHa). buojoruueckoe 3HaueHHE
aMuHOKHCIIOT. [lenTumpl.

benku kak mpupo/HbIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpHUYHas U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, JCHATypalus,
KauyeCTBEHHbIE PEAKIINH HA OEIKH.

DKclepuMEHTANIbHBIE METO/bl M3y4EHUs! BEIIECTB U UX IMpEeBpallleHuil: HalmoneHue u
ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OE€IKOB IpU HarpeBaHUH, LIBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJisipHble cOeIMHEeHMS.

OcCHOBHbBIE TOHATUS XMMHUU BBICOKOMOJIEKYJSPHBIX COEAMHEHHUN: MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEPU3ALUY, CpPeAHsAs MOJIeKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI - HOJIMMEPHU3aLHsI
Y TIOJIMKOHAEHCAIHSL.

OKcIepUMEHTAIIbHbIE METO/Ibl N3YUEHMsI BEIECTB U UX IPEBPALLECHHUN: 03HAKOMJIEHHE C
o0Opa3uaMu NpUpPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

Me:knpeaMeTHbIe CBSI3H.

Peanuzanust MexnpeaMeTHbIX CBA3EH MPU U3Y4YCHUHU opraHuuyeckoiixumuu B 10 kiacce
OCYLIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak U
NOHATUH, SABJSIOIIUXCA CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTeCTBEHHO-HAy4YHbIE MOHSTUSA: SBJICHHE, HAY4HbIM (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIacCupUKalMs, IEepPUOAUYHOCTb, HAOJIOJCHUE, H3MEpEHHe,
SKCIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: MaTepus, SHEPrusi, Macca, aToM, O3JEKTPOH, MOJIEKYJa, 3HEPreTHUeCKUuil
YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSHHE BEILIECTBA, (PU3NYECKUE BEIMUUHBI U
€IMHHULIBI UX U3MEPEHMUSI.

buosorus: knertka, opranusm, ouocdepa, oOMEH BelIlecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTUYECKN aKTHUBHBIE BeleCTBA (OEIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

Feorpa(bml: MUHCPAJIbI, TOPHBIC TOPOJLI, TTOJIC3HBIC UCKOIIAECMBIC, TOIIJIMBO, PECYPCHI.



TexHosorusi: NUILEBbIE MPOAYKTHI, OCHOBBI pAllMOHAJIBHOIO IUTAHUSA, MOIOILIUE
CpEICTBa, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Ipenaparbl, MaTepuanbl M3 HCKYCCTBEHHBIX
U CUHTETHUYECKUX BOJIOKOH.

Conepxanue o0ydyenus B 11 kiacce.

OO0mas 1 HeopraHu4ecKasi XUuMHsl.

TeopeTnyeckne 0CHOBbI XUMHH.

XuMuUeckuil smeMeHT. ArToMm. Sapo aTtoma, HW30TOMBL. JEKTPOHHAS 000JI0YKA.
DHEpreTUYeCKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaIH, S-, p-, d- aneMeHThl. OCcOOeHHOCTH
pacnpeziesieHus: 3JeKTPOHOB M0 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepnognueckuit 3akoH u llepuogmdeckas cucremMa XUMHUYECKHUX  DIIEMEHTOB
.. MennaeneeBa. CBsA3b NEpUOANMYECKOro 3akoHa U Ileproamyueckoil CUCTEMbl XUMHUYECKUX
anemeHToB [[.1. MenneneeBa ¢ COBPEMEHHON TeOopHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB u 00pa3yeMbIxX
MU IPOCTBIX U CJIOKHBIX BEIIECTB [0 TPYMIaM U MeprojiaM. 3HaueHHe NePUOAMUECKOT0 3aKOHa
B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBA3b. BHUIBI XUMUYECKOW CBsI3M (KOBAJICHTHAS
HEMnoJIApHasi U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNEeKTPOOTPULIATETHHOCTb. Crenenb OKHUCJICHHUS. Nownsr: KaTHOHBI
Y QaHUOHBI.

BemectBa MOJIEKYNIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUsS. 3aKOH MOCTOSHCTBA COCTaBa
BElIECTBA.  T[WINBI  KPUCTAJUIMUECKHUX  pemETOK.  3aBUCHMOCTh  CBOWCTBA  BEILECTB
OT TUIIA KPUCTAJUINYECKOMN PEIIETKHU.

[Tonsitre o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUAHBIE pacTBOPLL. MaccoBas 10
BEI[ECTBA B PacTBOPE.

Knaccudukanuss HeopraHmdeckux coeauHeHuil. HomeHknaTypa HeopraHHYeCKHX
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMUYECKUX BEIIECTB, MPUHAMISKANIUX K Pa3TUUHBIM
KJIaCCaM.

Xumuyeckas peakuusa. Kriaccuduxaiuss XUMUYECKHX peaklMii B HEOPTaHUYECKOM
U OpraHUYecKOd XHMHH. 3aKkOH COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXpPaHEHHS
Y MIPEBPAIICHUS SHEPTUU IPU XUMHUUYECKHUX PEAKIUAX.

CkopocTb peakiuy, €€ 3aBHUCUMOCTh OT pa3iuyHbIX (hakropoB. OOpaTuMble peakluu.
Xumuueckoe paBHoBecue. (DaKTOpbI, BIMSIOIIME HA COCTOSTHUE XUMHYECKOIO PaBHOBECHS.

[Tpunnun Jle [Hlatense.



DnexTponuTHdeckas nucconuanus. CuibHbIe U cialdbie 3MeKTpoauThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCHas, HEUTpalibHas, 1ienouHas. [lonamue o 6000poOHOM noKaszameine
(rH) pacmeopa. Peaxnuu HOHHOTO oOmeHa. Tuoponus HeOpP2aHUYecKux
U Op2AHUYECKUX BeUjeCms.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOJBI M3YYCHHS BEIIECTB M WX MPEBPAIICHHNA: AEMOHCTpALIUS
tabimn  «[lepuommdeckas cucremMa XuMudeckux dnemeHToB JI.M. MenneneeBa», u3ydeHHE
MoJienen KPUCTAJUIMYECKUX pELIETOK, HabOoIeHNe
Y OTHMCaHUE JIEMOHCTPAIIMOHHBIX U JIJA0OPATOPHBIX OTBITOB (Pa3oKEeHUE MEPOKCHIA BOJIOPOIa B
MIPUCYTCTBUHU KaTanm3aropa, ompeeeHue cpenbl pacTBOpOB BCIIIECTB
C TOMOIIBI YHUBEPCAIHHOTO WHIMKATOPA, pEaKIHMH HWOHHOTO OOMEHa), TMpOBEICHUE
MPaKTUIECKOU paboThl «BrusiHuE pa3nudHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnnie 3agaum.

Pacuétel Mo ypaBHEHHSIM XUMHUYECKHX PEAKIUHA, B TOM YHCIE TEPMOXHMHUUYECKHE
pacy€Thl, pacUY€THI C UCMIOJI30BAHUEM TTOHSTHS «MAacCOBast J0JIs BEIIECTBAY.

Pa3znen 2. Heoprannueckasi Xummusi.

Hemerannbl. Ilomokenue HemetaioB B Ilepuoandeckoit cucteMe XUMHUYECKHX
anemeHnToB J[.M. MeHnmeneeBa M 0OCOOEHHOCTH CTpoeHUs aTomMoB. Ddusmyeckue CcBOHCTBA
HEMETAJUIOB. AJUTOTpONMs HEMEeTa/uioB (Ha TmpuMepe KHuciopona, cepel, docdopa
U yIIepoJa).

XHWMHYECKHE CBOMCTBA BAKHEHMIIMX HEMETAIOB (TAJIOTEHOB, cephl, a3ota, (ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCHUIOB, KUCIOPOICOICPKAIINUX KUCIOT, BOJAOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenue metamioB B [lepuonnueckoil cucteMe XMMHUYECKUX DJIEMEHTOB
J.1. MenpaeneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTaiuioB. OO0mue
¢uzuveckue cBoicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSOHKECHUN
METaJII0B.

XUMUYECKHUE CBOMCTBA BAXKHEWUIIMX METAJUIOB (HATpUM, Kalui, KalmblMd, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

OOmue crmocoObl  MOMydeHUss MeTauioB. [IpuMeHeHHe  MeTalioB B OBITY
U TCXHUKE.

DKCnepyUMEHTaIbHbIE METOAbl HM3YYEHHsI BEIIECTB M HUX TMPEBpaAlICHUN: H3ydeHUE
KoJulekinu «MeTaluibl M CIJIaBbl», 00pa3loB HEMETANUIOB, PEIICHHE SKCIePUMEHTATbHBIX

3aaaq, Ha6J'IIO,[[CHI/IC u OIMNCAaHUC ACMOHCTPAlTMOHHBIX n J'IaGOpaTOPHBIX OIIBITOB



(B3auMoOI€iCTBUE THUIAPOKCHAA ATIOMUHMS C PAaCTBOPAMH KHUCJIOT M IIEJOuYed, KauyeCTBEHHbIC
peakiy Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa MM 00bEMa Ta30B IO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO U3 YyYaCTBYIOIIHMX B PEaKIMH BEIIECTB, pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHSA U KU3Hb.

Ponp xumum B oOecCre4eHWH HKOJIOTHUECKOW, HSHEPreTUYeCKOM W  THUIIEBOM
0€30MacHOCTH, pPa3BUTUA MeaulMHbL. [loHATHE O HAay4YHBIX METOJaX TO3HAHUS BEIIECTB
Y XUMHYECKUX PEaKIIUil.

[IpenacraBnenuss 00 oOOMUX HAYYHBIX MNPUHIUNAX MTPOMBIIIJICHHOTO TOJYYEHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPUATIOB: BAKHEHUIINE CTPOUTEIBbHBIE MaTEpUAIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuaibl g 3JIEKTPOHHUKH,
HaHOMaTepHaJIbl, OPTaHUIECKHUE U MUHEPATbHBIC YIOOPECHHS.

X¥UMHS M 30pOBbE 4YEJIOBEKA: MPABWJIA HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX IMPENAPATOB,
IpaBuiIa 6e301acHoOro HCIIOJIB30BaHUS IpenapaTroB OBITOBOM XUMUU
B IIOBCETHEBHOM JXU3HU.

MexnpenMeTHbIE CBSI3H.

Peanu3zanus MexXnpeIMeTHBIX CBS3€H MpU W3y4eHUH OOIIeH U HEOPraHU4eCKOW XUMHUH B
11 KJ1acce OCYIIECTBJISETCS yepes HCIIOJIb30BAaHUE KaK o0mux
€CTECTBEHHO-HAyYHbIX  TOHSATUH, Tak M  IOHATUH,  SABIAIOIIUXCA  CHUCTEMHBIMHU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAay4dHbI (akT, ruUmoresa, 3aKOH, TEOPHs,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, SBIICHHE.

®du3nka: mMaTepus, SHEprus, macca, aToM, 3JEKTPOH, INPOTOH, HEUTPOH, MOH, H30TOII,
Palo0aKTUBHOCTh, MOJIEKYJa, PHEPIeTUUYECKUN ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:  XMMHUYECKass  HPOMBIIUIEHHOCTb,  METALTyprusi,  IPOU3BOJACTBO
CTPOUTEIBHBIX MaTepHaJIoB, CEJIbCKOXO035IMCTBEHHOE MPOU3BOJCTBO, MHUILLIEeBas

MMPOMBIIIJICHHOCTD, (bapMaI_ICBTI/I‘-ICCKa}I MNPOMBIIIJICHHOCTDb, IIPOU3BOACTBO KOCMETHUYCCKUX



MpernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUANIOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTD,
HAHOTEXHOJIOTHH.

IInanupyemMble pe3ybTaThbl OCBOEHHS NMPOrpaMMbI 0 XUMHH HA YPOBHE CpeIHEro
o01iero oopa3oBaHus.

@denepanbHbIi  TOCYIAPCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT CPEOHETO OOIIEro
0o0pa3oBaHUs yCTaHABJIMBAET TPEOOBAaHMS K pe3yIbTaTaM OCBOCHHUs OOYJArOIIUMUCS MPOrpamMm
cpenHero oOmiero odpa3oBaHusl (JMYHOCTHBIM, METANPEIMETHBIM U IpeaMeTHbIM). HayuHo-
METO/IMYECKOM OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHS IPOrpaMMm
cpenHero oOmiero 0opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO0.

B cooTBeTCTBHM € CHCTEMHO-JESTEIHHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJlbTaTOB OCBOGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHuUs
BBIJIETICHBI CJIEIYIOIINE COCTABIIAIONINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TPakTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYHE MOTHUBAITUH K 00YUSHHIO;

L[eJIeHANpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHUM JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUYCCKHUX TPAJAUIINI 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBATHCSI B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XMMHYECKOTO
o0pazoBaHUs;

HaJIM4Yue TMPABOCO3HAHMS SKOJIOTUYECKON KYIbTYpbl U CHOCOOHOCTH CTaBUTh LENIH
U CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE  pe3yabTaThbl  OCBOGHHUS  mpeaMmera  «XHUMHSD  JIOCTHUTaIOTCA
B €IMHCTBE  y4eOHOW W BOCHUTATENBHOM  JEATENIBHOCTH B COOTBETCTBUU
C  TYMaHUCTHYECKHMH,  COIMOKYIbTYPHBIMH,  JYXOBHO-HPABCTBEHHBIMH  IIEHHOCTSIMU
U HJeallaMd POCCHMCKOTO TPaKJAHCKOTO OOINeCTBa, MPHUHATHIMH B OOIIECTBE HOpMaMu
U TpaBWIAMHU MOBEICHMS, CHOCOOCTBYIOIIMMH IIPOLIECCAaM CAaMOIO3HAHMS, CaMOPa3BUTHUS U
HPABCTBEHHOT'O CTAHOBJIEHHUS JMYHOCTH OOy4arouuxcs.JIMUHOCTHBIE pe3yabTaThl OCBOEHUS
npeamera «XuMUsS» OTPaxaroT CHOPMHUPOBAHHOCTH OTbITA MMO3HABATEIBHON M NMPaKTHUECKOU
JEeATeIbHOCTH 00YUYaIOLIMXCsl TI0 peayn3alliy MPUHATHIX B OOIECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTHu:

1) rpaxx1aHCKOTO BOCITUTAHUS:

0CO3HAHMS 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U 00A3aHHOCTEH, YBaXKECHHS

K 3aKOHY Y IPaBONIOPAIKY;



MPEJICTABICHUSI O COLMANBHBIX HOPMax M MPaBHIAX MEXJIMYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOU TBOPUYECKOU JICATEIILHOCTH MPHU CO3/IaHUU YICOHBIX TPOCKTOB,
pelIeHnH y4eOHBIX U MMO3HABATEIBHBIX 33144, BEITIOJHEHIUH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMCHTHI
JPYTUX TPU aHAIHU3E Pa3IMYHBIX BUIOB YUeOHOU JCSITEILHOCTH,

2) MaTpUOTHYECKOTO BOCTIMTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K HCTOPUYCCKOMY W HAyYHOMY HACJICIUI0 OTEYCCTBCHHOU
XUMHH;

YBOXKEHHS K IPOIECCY TBOpPYECTBA B OOJACTH TEOPHHM M MPAKTHYSCKOTO MPUMCHCHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTYDKCHUS HAyKH €CTh pPEe3yJbTaT JJTUTSIBHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTABHBIX TTOMCKOB, TIOCTOSIHHOTO TPY/Ja YIEHBIX U TPAKTHKOB;

WHTEpeca W TIO3HABATEIBHBIX MOTHBOB B TMOJYYEHUHW U TOCIEAYIONIEM aHAJIN3e
WH(OPMAIIAH O ITEPEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) IyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalluM, CBSI3aHHbIE C XMMHYECKUMHU SIBJICHHUSIMH,
U TMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJIEHUE U IOCTYNKH CBOMX TOBApHUILEH C TMO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBaHUS KyJIbTYPHI 310POBbSI:

MOHUMAaHMs IIEHHOCTEH 3/I0poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns mpaBuil 0€30MacHOTO OOpalleHus] ¢ BEIIeCTBaMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOI 1€ATEIHHOCTH;

MOHUMAHMS I[IEHHOCTH TMPaBUJ HHIUBUIYATbHOTO M KOJUIEKTMBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIKUX 30POBBIO U KHU3HU JIIOJICH;

OCO3HAHHUS TOCJEICTBUNA U HEMPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS AIKOTOJIs,
HapKOTHUKOB, KYpeHHs);

5) TpyOBOTO BOCIIUTAHUS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON JESTEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTaHOBKM Ha AaKTHUBHOE yd4YacTHe B PEUICHUHM TMPAKTUYECKHX 3aJad COLUAIbHOU

HaIlIpaBJICHHOCTHU (B paMKax CBOCTO KJlacca, I_I_IKOJ'IBI);



WHTEpeca K  NPAaKTHYECKOMY  HM3y4eHUI0  mpodeccuit  pasmu4yHOrO  poja,
B TOM YHCJIE€ HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU eATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYaTbHONW TPACKTOPUH OOpa30oBaHUs,
Oymymiei mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, MHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) PKOJIOTMYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH 11eJ1eCO00Pa3HOT0 OTHOIICHUS K TPUPOJIE, KAK UCTOYHUKY CYIECTBOBAHUS
’KH3HH Ha 3emie;

MMOHUMAaHHUS TJI00ATTLHOTO XapaKkTepa YKOJOTUUECKUX MPOOIIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUS HEOOXOAMMOCTH MCTIOIB30BAHUS JTIOCTHKEHUN XUMUH TSI PEIIEHUST BOITPOCOB
paIrMoOHAIBHOTO TTPUPOIOTIOIH30BAHMUS;

AKTUBHOTO HEMPUATHS JCHCTBUN, MPUHOCSIIUX BPEI OKPYKAIOIIEH MPUPOIHOU cpee,
YMEHHUS TPOTHO3UPOBATh HEOIATOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEWCTBUI U MPEIOTBPAIIATH UX;

HaJIW4Yus Pa3BUTOTO H3KOJOTHYECKOTO MBIIIJIEHUS, SKOJIOTHYECKOW KYJIbTYpBI, OIbITa
NeSITeNIbHOCTH HKOJIOTHYECKOM HaIpPaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATbCSI
MMH B TIO3HABaTeJIbHOM, KOMMYHHKATHUBHOM W COLMAIBHOM TMpPaKTUKE, CIIOCOOHOCTH
Y yMEHUS aKTUBHO IIPOTHUBOCTOSTH HI€0JIOTUN XeMohoouu;

7) HIEHHOCTHU HAYYHOTO MO3HAHMS:

c(OpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHM CHeuuPUKN XUMUU KaK HayKd, OCO3HaHUA €€ poju B (GOpMUPOBAHUU
paloHaIbLHOTO HAy4YHOTO MBILIICHHUS, CO3JaHUH L[EJI0CTHOTO MPEeJICTaBICHHUS
00 OKpyXarlleM MHpe Kak O €IMHCTBE MPHUPOAbI M YEJIOBEeKa, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpodiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHMU JJIS COBPEMEHHOW LHMBUIM3ALUU:
B €€ TyMaHHUCTHYECKOW HAMpaBICHHOCTH W BaXHOW pOJNM B CO3/JaHHH HOBOW 0a3bl
MaTepuaabHOM  KyJAbTYphl, pEUICHHH TIOOaNbHBIX TPOOJIEeM YCTOWYMBOTO  pa3BUTHUS
YeloBEYEeCTBA — CHIPbEBOM, HHEPreTHUECKOM, MUINEBOM M HKOJIOTUYECKOW Oe30MacHOCTH,
B Pa3BUTUU MEIUIIMHBI, 00ECTIEYCHNUN YCIOBUH YCIIEITHOTO TPYyJa M IKOJIOTUYECKH KOM(OPTHOI
KU3HU KQXKIOTO 4ieHa O0IIecTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHHs CYHIHOCTH METOJIOB IMO3HAHUS,

HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aCMbIC 3HAHUA JIA



aHalm3a W OOBSCHEHWS  SIBJICHHNA  OKPYXKAWOMIEr0O  MHpa WM MPOUCXOISAIINX
B HEM M3MCHCHHI, YMEHHS JIeaTh 0OOCHOBAHHBIC 3aKJIFOUEHUS HA OCHOBE HAay4HBIX ()aKTOB U
UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BaTh XUMUYCCKUE 3HAHHS JUIS PEIICHUS
po0JIeM B peaTbHBIX )KU3HECHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIILCKOM IS TEIIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO,
K aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHWW TI0 XUMHU B COOTBETCTBUU C >KHU3HCHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pasiUYHBIX cdepax mpodecCHOHATHHON
NS TEITLHOCTH.

MeTtanpeaMeTHble  pe3yJbTAaThl  OCBOCHHUS  yd4eOHOTO  mpeamera  «XUMUD)
Ha YpOBHE CpeaHEero oo1ero oopa3oBaHus BKIIOYAOT:

3HAYUMBIC JII1 (DOPMHPOBAHHSI MHUPOBO33PEHHUS OOYUAIONIUXCS MEXKIUCIHILTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHATHS, OTPAKAOIINE IIEJIOCTHOCTh HAYYHOUW KapTUHBI MHpa
u crenupuKy METO/I0B MO3HAHUS, UCIOJIb3YEMbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, SHEPTUs, SBJIEHUE, MPOIIECC, CUCTEMA, HAYUHbII
(dakT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHHE, HaOIIOJIEHUE,
U3MepeHue, SKCIIEPUMEHT U Jpyrue);

yHHUBepcalbHble  yueOHble  JAelcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHBIE,
perynatuBHble), oOecneuuBaromue  GopMuUpoBaHHE  (QYHKIHOHAIBHONM  IpaMOTHOCTHU
Y COLIMATIbHOW KOMITETEHIIMH 00Yy4atoluXxcsi;

CHOCOOHOCTh  OOYyYarOIIMXCS ~ MCHOJIb30BaTh  OCBOEHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCajbHblE YydeOHbIE JAEWCTBHUS B I03HABATEIbHOU
Y COLIMATILHON MPaKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHne YHMBEPCAIbHBIMH YUeOHBIMH NO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIC JTIOTHYECKUE ICHCTBHUS:

CaMOCTOSITENIBHO  ()OPMYIUPOBATh M AKTYaAIM3UPOBaTh MPOOJIEeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTIPEIeNATh IIeN JIeATENbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH HUX JIOCTHKECHUS,

COOTHOCHTDL PC3YJIbTAThI ACATCIBHOCTU C IIOCTABJICHHBIMU LICIISIMU



WCIIOJb30BaTh MPU OCBOCHUU 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapaKkTepHble TMPU3HAKKM TOHSATHI M YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE MOHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHUIA,

BBHIOMPATh OCHOBAHUS W KPHUTCPUHM I KIACCU(PUKAIMK BEIISCTB U XUMHUYCCKHX
peaKuuii;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXIY U3Yy4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE paCCyXICHUs (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBIEHUAX, (OPMYIUPOBATH
BBIBO/IBI U 3aKJTIOUCHUS;

MIPUMEHSTH B MPOIECCE TIO3HAHUS, UCTIOIB3yEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE)
MO/IENH, PEe0OPa30BHIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
XUMUYECKast dhopmymna, ypaBHEHHUE XUMHUYECKOU peakmuu —
MpU pEelIeHUH YYeOHBIX TO3HABATEIBHBIX W TMPAKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHbBIC
MOJIETbHBIC TPEJCTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbBIX BEIICCTB U
XUMHUYECKUX PEAKIIUH.

2) 6a30BBIE HCCIIEA0BATCIBCKHE NCHCTBUS:

BJIaJIETh OCHOBAMH METO/I0OB HAYYHOI'O MMO3HAHUS BEILIECTB U XUMUYECKUX PEaKIi;

dbopMmynupoBaTh LEAM U 3aJaud  UCCIIEJOBAHMS, HCIOJIB30BaTh IOCTaBJICHHbBIC
U CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BONPOCHI B KaueCcTBE HWHCTPYMEHTAa MO3HAHUS
U OCHOBBI Jisi (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BbICKAa3bIBAEMBIX
CY)KJICHUH;

BIIQJIETh HABBIKAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUCHHUECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpHOOpETaTh OMNBIT yYEHUYECKOW HCCIIEOBATEILCKON M MPOEKTHON JesSTeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOUCKY METOJOB pElICHUs
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUSI.

3) pabora ¢ uHpopmManueil:

OpUEHTHPOBAThCS B PA3NUYHBIX HUCTOYHUKaX uHopMmanuu (HAYIHO-TOMYIsIpHAs
TuTepaTypa XHUMHYECKOTO COJEpXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBaTh HWH(MOPMALIMIO PA3NUYHBIX BUIAOB W (QOpPM TMPEICTABICHHS, KPUTHYECKU

OLICHUBATH €€ AOCTOBCPHOCTb U HCIPOTUBOPCUUBOCTD;



(dbopMynupoBaTh 3ampochl M MPUMEHATH Pa3IMYHBIE METOBI MPU TOUCKE U O0TOOpe
nHpOopMany, HeOOXOAMMO IS BBITIOJIHEHHUS YYEOHBIX 33/1a4 ONPECIEHHOTO THIIA;

MPUOOpPETaTh OIBIT UCIIOJIB30BAHMS WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAJIBHYIO ()OpPMY MpEICTaBICHUS HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJb30BaTh HAYYHBIH SI3BIK B KAueCTBE CpEACTBA IMpH paboTe C XUMHYECKOU
nHpopmanuen: TNPUMEHSITb MEXIpeIMeTHble ((U3Mueckue W MaTeMaTH4YeCKHe) 3HaKu
1 CUMBOJIBI, (popMyIibl, a00peBUATYphl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OByaieHHe YHHBEPCATLHBIMH KOMMYHHUKATHBHBIMHU JICHCTBUSMHU:

3aaBaTh ~ BONPOCHI IO CYHIECTBY 0OCyXJaeMOW TeMbl B XOJ€ JHaiora
W/WIA JTUCKYCCUM, BBICKAa3bIBaTh HJEH, (OPMYIHPOBATH CBOW MPEUIOKECHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPE/ITIOKESHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTANMEH Pe3ylbTaTOB IMO3HABATEILHOW JEATEIIEHOCTH, TIOTYIEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMU TMPU  BBIIOJHEHUH XHMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu yaeOHOTO MIPOEKTa u (dhopMynHpoBaTh BBIBOJIBI
[0 pe3yiapTaTaM MPOBEACHHBIX HCCIEIOBAaHUM MyTéM COTrJacoBaHMs MO3UWLUN B XOJe
oOcyXKeHHsl 1 0OMEeHa MHEHUSIMHU.

OBiajeHHe YHHBEPCAJIbHBIMH PeryJSITUBHBIMU JICHCTBUSIMMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTbD,
ompezenss €€ UeNu U 3a/a4d, KOHTPOJIUPOBATh U IO Mepe HEOOXOJIMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii ITOPUTM neicTBuit npu BBINIOJTHEHUH Y4EOHBIX
U HCCIEOBATEIbCKUX 3aJa4, BbIOMpaTh Hambosiee >3(PPEKTUBHBIM CHOCOO HMX peHICHUs
C Y4€TOM MOJTy4YEHHS HOBBIX 3HAHMIA O BEIIECTBAX U XUMHUUYECKUX PEAKIUAX;

OCYILIECTBIISITh  CAMOKOHTPOJb CBOEW  JESITENbHOCTM Ha OCHOBE CaMoOaHalln3a
U CaMOOIICHKH.

IIpeaMeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMBbl CpeJHEro oOuiero oOpa3oBaHUs MO
XMUMUU Ha 0a30BOM YpOBHE OpHMEHTHUPOBaHbI Ha OOecleYeHue MPEUMYILECTBEHHO
o0mieoOpa3oBaTebHOM U OOLIEKYIbTYpPHOM MNOArOTOBKM oOydaromuxcsi. OHU  BKIIOYAIOT
cnenuduueckue A y4eOHOTro mpeaMmera «XHUMHUS» HaydyHble 3HAHUS, YMEHHUS U CIOCOOBI
JelcTBUI 1o OCBOEHHIO, UHTEPIIPETaINU
U TpeoOpa3oBaHUIO 3HAHWMA, BHIBI JEATEIBHOCTH 1O TOJYyYEHUIO HOBOTO 3HAHUS

" IMPUMCHCHUTIO 3HaHUH B Pa3JINIHBIX y‘Ie6HLIX " pCAJIbHBIX JKU3HCHHBIX CUTYAllUAX, CBA3AHHBIX



c xuMmue. B mporpammMe mo XMMHHM TpPEIMETHBIE pe3yNbTaThl MPEACTABICHBI MO TOJaM
W3Yy4YCHUSI.

K xonmy oOyusenuss B 10 ximacce mnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS Kypca
«Opranuyeckas XuMHUsD OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTaBICHUI 0 XUMHYECKON COCTaBJIAOLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, pOJM XHMHH B TO3HAHWUU SBJICHUM TPHUPOIBI,
B (OPMHUPOBAHUU MBIIUICHHS W KYJIBTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH,
HEOOXOMMOM JIJIsl pelieHrs MPaKTUYECKUX 3a7a4 U HKOJOTHYECKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOJIHON Cpefie;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET:

OCHOBOIIOJIATAIOIINE TOHITHS (XMMHUYECKHI DJIEMEHT, aTOM, 3JIeKTpOHHas 000J0YKa
aToMa, MOJIEKY/a, BaJCHTHOCTh, SJEKTPOOTPHUIATEIHPHOCTh, XUMUYECKAs CBS3b, CTPYKTypHas
dbopmyna (pa3BEépHyTas U COKpamiéHHas), MOJb, MOJIApPHAs Macca, MOJSIPHBIA O0O0BEM,
YTJIEPOIHBIN CKelleT, QYHKIMOHAIbHAS TPYITa, PaAuKall, U30MEPHsI, ©30MEPHI, TOMOJIOTHIECKUI
Psia, TOMOJIOTH, YTI€BOAOPObI, KUCIOPOI U a30TCOAepKaIllie COETUHEHHS, MOHOMEp, MOJINMeED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHbIE COSMHEHNUS);

TEOPUH W 3aKOHBI (TEOpHUs CTPOSHHUS opraHudeckux BemiectB A.M. byrneposa, 3akoH
COXpaHEHHUs MacChl BEIIECTB);

3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S13bIK XUMUH;

MHUPOBO33PEHUECKHE 3HAHUsS, JIeXKallMe B OCHOBE IIOHMMAaHUA [PUYMHHOCTH
U CHCTEMHOCTH XHMHYECKUX SIBJICHHH, (DaKTOJIOTUYECKHUE CBEIEHUS O CBOWMCTBAX, COCTAaBe,
MOJIyueHUU U O€30MaCHOM HCIOJIb30BAaHUM BAXKHEHIINX OPraHUYECKUX BELIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHbIC IPU3HAKU MTOHATHI, yCTaHABINBATh
ux B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIUE MNOHATUSA
IIPU OMHMCAHUM COCTaBA, CTPOCHUS U MPEBPALLEHUN OPraHUYECKUX COCTUHEHUI;

chOopMUPOBAaHHOCTh YMEHUI UCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJIGHUS MOJIEKYISIPHBIX MU CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHON) (opmyn
OPraHMYECKUX BEIIECTB U YPABHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIU MOJIEKYJ
OpraHUYECKUX BEILIECTB JUTSt WJUTFOCTPALIIHU ux XUMHUYECKOTO
Y MIPOCTPAHCTBEHHOTO CTPOECHUS;

chOpMHUPOBAHHOCTH, ~ yYMEHHUW  YCTaHABIMBATh  NPUHAUIKHOCTh  H3YYCHHBIX
OpPraHMYECKUX BEIIECTB 10 HX COCTaBy M CTPOEHHUIO K OINpeAelEHHOMY KIaccy/Tpymime
COCTMHEHU I (yrieBoaopo/isl, KHUCIIOPOJT u a30TcoAepKalIne CO€JIMHEHHUS,

BBICOKOMOJICKYJIAPHBIC COCIII/IHCHI/ISI), JlaBaTh UM Ha3BaHHUA II0 CUCTEMaTHYSCKOM HOMCHKIJIATYpC



(IUPAC), a Taxxe NpuBOAUTH TPUBUAIbHBIE HAa3BaHUS OTACIBHBIX OPraHUYECKHUX BEIIECTB
(3TMiIeH, TPONMWIIEH, AaleTWIEH, OSTWICHIJUKOJb, TIHLEpHH, ¢(eHon, (GopMalbIeTu,
alleTalNbJern],, MypaBbUHasl KHUCJIOTA, YKCYCHas KHUCIJIOTA, OJEMHOBAs KHUCJIOTa, CTEAPUHOBAs
KHCJIOTA, TJII0K03a, GPYKTO3a, KpaxMall, IeUII0JI03a, TIIUIIHIH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUX (OIMHAPHbIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TIOJIOKEHUS TEOPHH CTPOSHHUS OPraHUYECKUX
BemectB A.M. ByrnepoBa st 0ObsCHEHHsI 3aBHCUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa H
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

chOpPMUPOBAHHOCTh ~YMEHMHM XapaKTepu30BaThb COCTaB, CTPOEHUE, (PUINUYECKUE
U XMMHMYECKHE CBOMCTBA THUIHMYHBIX NPEACTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHMYECKHUX
BemecTB (MeTaH, JTaH, JTWJICH, TPONWIEH, ameTuiieH, OyraaueH-1,3, mermnOyramueH-1,3,
O€H30JI, METaHOJI, 3TaHOJ, ATHJICHTJIMKOJb, TJIULEPUH, (EHOJ, aleTalbJeru], MypaBbUHas U
YKCyCHasl ~ KUCJIOTBI,  TIJIIOKO3a, Kpaxmaia, LeJUllojio3a, aMHHOYKCYCHas  KHUCIIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBSI3b MEXIY HUMH YpPaBHEHHSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKLUi ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX (POopMyT;

cOpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTb HCTOUHUKU YIJIEBOJOPOJHOTO CHIPBS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W TMPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS IO XUMHUYECKHUM YpaBHEHUSIM
(maccpl, 00BEMa, KOJIMYECTBA  KMCXOJHOTO  BEIIECTBA WM  MPOAYKTa  PEaKIHH
[0 U3BECTHBIM  Macce, O00bEMY, KOJIMYECTBY OJHOTO M3  HCXOJIHBIX  BELIECTB
WM MPOJIYKTOB PEaKIUu);

chOpMUPOBAHHOCTh YMEHUU BJIAJETh CHUCTEMON 3HaHUNH 00 OCHOBHBIX MeETOJaX
HAyYHOTO TMO3HAHUA, UCTOJIb3YEMbIX B XUMHUH MPH U3yYCHUH BEIIECTB U XUMUYECKHUX SBICHHIMA
(mabOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUHN COOJIIOaTh NMpaBUiIa MOJIb30BAHUS XUMHUECKOW NOCYA0H U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpaIIEeHuUs C BEIleCTBAaMH B COOTBETCTBHUH C
WHCTPYKIIUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATh U BBHINIOJNHATH XUMHUYECKUN HKCHIEPUMEHT
(mpeBpallleHHs] OpraHUYECKUX BEILIECTB MPU HAarpeBaHUM, MOJYYEHHE ITHIIEHA U U3yYEHUE €ro
CBOWCTB, KayeCTBEHHbIE pEAKIMM OpPraHWMYECKUX  BEIIECTB, JCHATypalus  OelKoB

Ipu Harp€BaHWH, NIBCTHLIC PCAKIUU 6€J'IKOB) B COOTBCTCTBUM C IIpaBUIaMU TCXHHUKU



0€301MaCHOCTH MPH 0OpaIleHNH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEACTABISAT
pe3yabTaThl XUMHUYECKOTO OHKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3y/IbTATOB;

c(OPMHUPOBAHHOCTh YMCHHI KPUTHYCCKH aHAIM3MPOBATh XUMHYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBor MHpopManuu, UHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMCHHM COOIONAATh MpaBWJIA DKOJOTHYECKH IIEJIECO00Pa3HOTO
MOBEJCHHUA B OBITY U TPYHOBOH JESITEIBHOCTH B LEISIX COXPAHEHHS CBOEro 3JI0pOBbS
U OKpY’Karolleil MpupoaHON cpefibl, 0CO3HaBaTh OMACHOCTh BO3JIEHCTBUS HA JKUBbIE OPraHU3MbI
ONpeeNEHHBIX OpPraHUYECKUX BeUIecTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax crocoObl YMEHBIIEHHs] U NPEJOTBPAIIECHUs X BPEAHOTO BO3JEHUCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIg 00Yy4JarolUXCsl ¢ OIPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB U XUMHUECKHUX SBJICHHI;

JUISL  CIAENBIX H CIa0OBHAAIMIMX OOYYAIONIUXCS: YMEHHE WCIOJIb30BaTh penbedHO
TOYEUHYI0 cucteMy obo3Hauenuit JI. bpaitng qs 3anucu xumMmuueckux Gpopmyit.

K konimy o0yuenus B 11 kJiacce mpeaMeTHBIE Pe3ylbTaThl OCBOCHMs Kypca «OOmas u
HEOpraHuyecKas XUMHUsD OTPaxaroT:

c(hopMUPOBAaHHOCTH MPECTaBICHUM: 0 XUMHUYECKOH COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJM XUMHUH B TO3HAHUM SBJICHUNA MPUPOIBI,
B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbl JHMYHOCTH, €€ (PYHKIMOHAIBLHON TIpaMOTHOCTH,
HEO0OXO0IUMOM Ui peleHus] MPAaKTUYECKUX 3a]a4 U 3KOJOTHYECKH 0O0CHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U MIPUPOJIHOI cpefie;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHU, KOTOpask BKIIOYAECT:

OCHOBOIOJIATaloIIMe TMOHATUS (XMMHUYECKUH DIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM, BAIEHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBSI3b (KOBaJeHTHas, HOHHas,
MeTaJin4yeckasi, BOJOPOJHAs), KpUCTa/LIMYecKass peméTka, TUIBl XUMUYECKHX pEakiui,
pacTBOp, AJIEKTPOJIUTHI, HEIJICKTPOIUTHI, JIIEKTPOJIUTHYECKAs JAUCCOIMAIMS, OKHCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOM peaklii, XHMUYECKOe PAaBHOBECHE);

TEOPUU WM 3aKOHBI (TEOPHS DIEKTPOJUTUUYECKONW TUCCOLMAINU, MEPUOTUIYECKHA 3aKOH
J.. Menneneesa, 3aKOH  COXPaHEHHs  MacChl  BEILECTB, 3aKOH COXpaHEeHUs
Y TPEBpAIICHUs YHEPTHH NIPU XUMHUUYECKUX PEAKIINIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMUHU, MHPOBO33PEHUECKHE 3HAHMS, JEXallhue B OCHOBE TIOHMMAHHUS NPUYUHHOCTU H

CHUCTCMHOCTH XHMMHYCCKHX }IBHCHI/Iﬁ, (I)aKTOHOPI/I‘-IeCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBE,



MOJIy4eHUU U 0e30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKH MMOHATHH, YCTaHABIUBATH
WX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHSATHS MPU ONMHUCAHUH HEOPTaHUYECKUX
BEIIECTB U MX MPEBPALLCHUN;

c(hOpMHPOBAHHOCTh yYMEHUI MCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIE COCTaBJICHUS (DOPMYJT BEHISCTB M YPaBHCHHH XUMHUYECKHX PEAKIMH, CHCTEMATHYCCKYIO
Homenkiatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTICIBHBIX HEOPTAHHMYECKUX BEIIECTB
(yrapHslii Ta3, yriaeKUCibli Ta3, aMMUaK, TaliéHast U3BECTh, HeraméHas N3BeCTh, MUTHEBAS COJIA,
MUPUT U JpPYyTHUE);

chOpMUPOBAHHOCTh YMEHUM OMPENEIATh BAICHTHOCTh M  CTENEHb OKHCIICHUS
XUMUYECKUX DJJIEMEHTOB B COCJAMHEHHSIX PpA3IMYHOTO COCTaBa, BHJ XUMHUYECKOW CBS3U
(koBasIeHTHAsI, NOHHAs, METaJUTMYeCKas, BOJOPOJHAS) B COCAMHEHUSIX, THI KPUCTATUINUECKON
pemETKA KOHKPETHOTO BEIIEeCTBA (aTOMHAsI, MOJICKYJISIpHAs, MOHHAS, METAJUTHYECKAs ), XapaKTep
Cpenbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAAIC)KHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBy K ONpeAeNEHHOMY KJIacCy/TpyIIe coelnHeHul (IpoCThie BENIECTBA — METAILIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBaHUS, KHUCIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAaHHOCTh, ~ YMEHHH  pacKphpIBaThb  CMBICI  [EPHOJUYECKOr0  3aKOHa
J.V. MengeneeBa #  JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO
Y IPOTHOCTHUYECKYIO (DYHKIUY;

chOpMUPOBAHHOCTh YMEHHUH  XapaKTepHU30BaThb DJEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 mnepuonoB Ilepuonnueckoil cHCTeMbl XMMHYECKUX 3JIEMEHTOB
J.V1. MenpeneeBa, UCMONb3ysd MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIMNY, «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB U HUX
COeMHEHUN 1o mnepuodam u rpynnam [lepuonnueckoid CHUCTEMbl XUMUYECKHUX 3JIEMEHTOB
J.1. Menpeneena;

chOpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJy HEOPraHMYeCKHMMM BEIIeCTBAMU C I[IOMOILBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOopMHUPOBAHHOCTh yMEHUs KJIaCCU(PHUIPOBATH XUMUYECKUE peakuuu
M0 Pa3jIMYHBIM TpHU3HAKaM (YUCIy M COCTaBy pPEarvpyrollUX BEMIECTB, TEIIOBOMY 3(PQeKTy
peakiuy, HM3MEHEHHIO CTeMeHEeH OKUCICHHs JJIEMEHTOB, OOpaTUMOCTH pEaKIUH, Y4acTHIO

KaTaJn3aropa);



c(OPMHUPOBAHHOCTh YMEHHUH COCTABIISITh YPABHCHUS PEAKIIUIN PA3IMYHBIX THUIIOB, ITOJTHBIE
U COKpalIéHHbIC  ypaBHEHHS  pEakIUii  MOHHOTO  OOMEHa, yUYUTBIBas  yCJOBWHS,
MIPU KOTOPBIX 3TU PEaKLUU UIYT JO KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIIMH, IMOATBEPKIAIONINE KAaYeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAX HEOPTraHMUECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMECHHI PACKPBIBATH CYIIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(hopMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON PEaKIIUU OT
Pa3IUYHBIX (hakTopoB; XapakTep CMEIIEHUS XUMHUYECKOTO paBHOBECHS
B 3aBUCUMOCTHU OT BHeITHero Bo3aercTBus (npunnui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XUMUUYECKHE TPOIIECCHI, JIeKAIIHE
B OCHOBE IMPOMBIIIJICHHOTO TOJIYYeHHsI CEPHOU KUCIIOTHI, aMMHUaKa, a Takke COpMHUPOBAHHOCTh
MPEACTABICHUN 00 OOMIMX HAYYHBIX MPHUHIIUIIAX M DKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS C MCIOJb30BAHUEM TOHSATHS
«MaccoBasi JIOJil BEIECTBA B pacTBOpe», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peakusx, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEILECTBA, Macce
uu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUI COOIOATh MPaBUIIA MOJIb30BAHUS XUMUYECKOM MOCYA0H U
nabopaTopHbIM 000PYIOBAHUEM, a TAKXKe MpaBHiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBHINOJHATH XUMHUYECKUN HKCHEPUMEHT
(paznmokeHHe TMeEpoKcHIa BOAOPOJa B TMPHUCYTCTBUM KaTanu3aTopa, OMpeAeNieHHE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMeHa, Ka4eCTBEHHbIE peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHHE SKCIEPUMEHTAIbHbIX
3aaq o TeMaM «MeTtanmbi» u «Hemerannsn») B COOTBETCTBUHU
C MpaBUJAMH TEXHUKH OE€30MacHOCTH MpHU OOpalleHHH C BEIIeCTBaMU M JabOpPaTOPHBIM
o0opynoBaHUEM, MPEICTABIATH PE3YIbTaThl XMMHUYECKOTO DJKCIEpUMEHTa B (opMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX peakuuid u (HopMynupoBaTh BBIBOJBI Ha OCHOBE JTHX

pE3YJIBTaTOB;



c(OPMHUPOBAHHOCTh YMECHHI KPUTHYECKH aHAIM3MPOBATh XMUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM KOMMYHHKaruu, WHTEepHET u
JPYTHX);

cOPMHUPOBAHHOCTh YMCHHM COOMIOAATH TPaBWJIa DKOJIOTUYECKH II€JIecO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOH JCSITEIBHOCTH B WEISIX COXPAHCHHS CBOETO 3/I0OPOBBS
1 OKpYIKaloIIel MPUPOIHON Cpeibl, 0CO3HABATH OMACHOCTH BO3JICHCTBUS HA JKUBBIE OPraHU3MBI
OIPENEIIEHHBIX BELIECTB, MIOHUMAs CMBICII MOKa3aTens K, TOSICHSITh
Ha TMpUMepax CrmocoObl YMEHBIICHUS W TPEIOTBPANICHHUS WX BPEIHOTO BO3JICHCTBUS
Ha OpPTaHM3M YeJIOBEKa,

U OOYYarOIIUXCSI ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBS: YMEHHE TPHUMEHSTH
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMTO3HAHUS BEIIECTB M XUMHUYCCKHUX SBJICHHIA,

JUISL CAENBIX W CIa0OBHAAIIMX OOYYAIONIMXCS: YMEHHE WCIOJIb30BaTh penbedHOo

TOYEYHYIO cucTeMy obo3Hauenwuit JI. bpaimns ams 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaundyecTBo 4acoB

DJIeKTpPOHHbIe (N (POBbHIE)

Ne n/m KonTtpoibHbie IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKoOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus https://academy-
1.1 CTpOEHUS OPraHNYeCcKUX coequHeHnil A. M. 3 0 0 content.apkpro.ru/lesson/a9f3d191-
byrneposa Sele-4e24-ac02-efbl6fad9f6a
Hroro no pazneny 3
Paspen 2. Yriesogopoabl
https://academy-
2.1 [IpenenbHbIe YrIeBOIOPOIbI — alIKaHbI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: aJKEeHbI hitps://acudemy-
2.2 P a POARI: ’ 6 0 1 content.apkpro.ru/lesson/403817 1e-
ATKATHCHDL, AJTHIH 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTHYECKUE YIIIEBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
I1
2.4 PHPOJHDIC HCTOUHHIKH YIJCBONAOPOAOB 1 3 1 0 https://lesson.edu.ru/04/10
UX TepepadboTKa
Wroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyecKue coeAuHEeHUs
3.1 Cnuptel. ®enon 3 0 0 https://academy-




content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

https://academy-

3.2 C 7 0 content.apkpro.ru/lesson/8664b319-
AOKHbIE SPUpEL Oba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YraeBoibl 3 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaime opraHudecKue coeMHeHUus
https://academy-
4.1 AMuHBI. AMUHOKHCIIOTHL. benkn 3 0 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-9205f201b73e
Hroro no pazneny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccer. Kayayku. Bomokna 2 0 https://lesson.edu.ru/04/10
Hroro no pazneny 2
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padoThI
pecypcsl

Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMHH




Crpoenue atoMoB. Ilepuonnueckuii 3akoH u

1.1 [Iepnoanueckas cucTeMa XMMUYECKUX 3 https://lesson.edu.ru/04/10
anemeHTOB J[. 1. Meneneera
1.2 XHWMHUYECKUE PEAKLIUN 6 https://lesson.edu.ru/04/10
1.3 Crpoenue BeniectBa. MHOroo0pasue BELECTB 4 https://lesson.edu.ru/04/10
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Paspnen 2. Heopranuyeckasi xumusi
2.1 Merannbl 6 https://lesson.edu.ru/04/10
2.2 Hewmeramnsl 9 https://lesson.edu.ru/04/10
2.3 CB3b HEOPAHHHCCKIX I OPrAHHHCCKHX 2 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pasgeny 17 https://lesson.edu.ru/04/10
Pa3nen 3. XumMus o :Ku3Hb
3.1 XHUMHUS U )KU3HB 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




Kpurtepnu oueHk# ypoBHS 3HAHMI yYaluXcs

PesynbraTel 00y4eHHsI XUMHH JOJDKHBI COOTBETCTBOBATh OOIIMM 3a/a4aM INpeaMeTa U
TpeOOBAHUAM K €T0 YCBOCHHIO.

PesynbraTel 0Oy4YeHHs OIICHHMBAIOTCS 1O MATHOAUIBHOM cucteme. llpum onenke
YUUTHIBAIOTCA CIEAYIOLIME KaYECTBEHHBIE T0KA3aTENIN OTBETOB!

* rTyOMHA (COOTBETCTBUE H3yUYECHHBIM TEOPETUYECKUM 00O0OIICHUSIM );

*0CO3HAHHOCTb (COOTBETCTBUE TPeOyeMbIM B MPOTrpaMMe YMEHUSM INPUMEHSATH IMOJIYYEHHYIO
nHOpMAIHIO);

*[10JIHOTa (COOTBETCTBHE 00BEMY MTPOrpamMMbl U HH(GOPMAIINH Y4eOHUKA).

[Ipn oueHKE YUYUTHIBAIOTCS YHCIO U XapakTep OMIMOOK (CYHIECTBEHHBIX WM
HECYILECTBEHHBIX).

CymiecTBeHHbIE OMMOKU CBSI3aHbI C HEIOCTATOYHON INTYOMHONW U OCO3HAHHOCTHIO OTBETA
(HampuMep, YYEHUK HENpaBWIbHO YKa3aJl OCHOBHbIE TPU3HAKM MOHSTHH, SBJICHUH,
XapaKTepHble CBOMCTBA BEILECTB, HEMPABUIBLHO CHOPMYIUPOBAT 3aKOH, MPABUIO U T.J. WIH
YUYEHUK HE€ CMOT TMPUMEHUTh TEOPETUUYECKUE 3HAHMUS JJs OOBSCHEHUS U TpeICKa3aHUs
SIBJICHUM, YCTAHOBJICHUS TNPUYMHHO-CIEJICTBEHHBIX CBS3€H, CpaBHEHMs M KilaccupUKalLUuu
SIBJICHUM | T. II.).

HecymectBeHHble OMIMOKH OMpPENENSIIOTCS HEMOIHOTON OTBETa (HampuMmep, yIylleHHue
U3 BHJA Kakoro-iaubo HexapakTepHOro (akTa MpH OMHCAaHUM BemllecTBa, mpouecca). K Hum
MO>KHO OTHECTH OTOBOPKH, OIUCKH, JOMYLUICHHbIE 10 HEBHUMATEIBHOCTH (HANpUMep, Ha JBa U
0oJiee ypaBHEHHUM pEakIMii B MOJHOM MOHHOM BHJIE JONYIIEHA OJHA OIIMOKa B 0003HAUYCHHUH
3apsjia HOHaA).

PezynbraTel 0OyueHHMsI NPOBEPSIOTCS B IMPOILECCE YCTHBIX M IMUCBMEHHBIX OTBETOB
yUalIuxcs, a TAaKXKe MPH BBIIIOJHEHUH UMU XUMHUYECKOTO SKCIIEPUMEHTA.

OueHKa YCTHOIO OTBETa

Ouyenxa «5»:

* OTBET IMOJIHBIM U MPaBUJIbHBIN HA OCHOBAaHUU U3YUYCHHBIX TCOPUIL;

* Marepuana H3JI0)KEH B OINPEJEICHHON JIOTUYECKON IMOCIeI0BaTEIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSTEIbHBIN.

Ouyenxa «4»:

* OTBET MOJIHBIM U IPaBUJIbHBIA HA OCHOBAHUU U3YYEHHBIX TEOPU;

* MaTepHual U3JI0KEH B ONPEIETICHHON JIOTHYECKOM MOCIIEI0BATEIbHOCTH, IIPH 3TOM JOIYIIEHBI
JIBE-TPU HECYIIECTBEHHBIE OLIMOKH, HCTIPABICHHBIE 110 TPEOOBAHUIO YUUTEIS.

Ouyenxa «3»:

* OTBET MOJHBIA, HO MPHU ATOM JOMYIIeHa CYIIECTBEHHAs OMIMOKa WJIM OTBET HEMOJHBIN,
HECBS3HBIN.

Oyenka «2»:

* MpU OTBEeTe OOHAPY)KEHO HEMOHWMAaHWE YydYalllUMCS OCHOBHOTO COJIEp>KaHUsl y4eOHOro
MaTepuana WiId JOMYIIEHbl CYIIeCTBEHHbIE OIMIMOKH, KOTOpPhIE yJalluicss He MOXKET UCIIPaBUTh
MIPU HABOSALIUX BOIIPOCAX YUUTEIIS.

OneHKa NUCLMEHHBIX padoT




Ouenka IKcnepumenmanbHolX YMEHUIL
OneHka cTaBUTCS Ha OCHOBAaHWM HAOMIOJEHUS 32 YYallUMHCS W MHCHBMEHHOTO OT4YeTa 3a
pabory.
Ouyenka «5»:
* paboTa BEITIOJIHEHA TIOJHOCTHIO M MPABUIIBHO, CACIIAHBI IPAaBHILHBIC HAOIIOICHHS W BBIBO/IBI,
* SKCIIEPUMEHT OCYIICCTBIICH 110 TUIAHY C YYETOM TEXHHKH OC30TACHOCTH W MPABHII PabOTHI C
BEIIECTBAMU U 000pYIOBaHUEM;
* MPOSIBJICHBI  OPraHU3AIMOHHO-TPYIOBBIC yMEHHs  (TIOIICPKUBAIOTCS YUCTOTa PaboOdero
MeCTa M MOPSAO0K Ha CTOJIC, SKOHOMHO HCITOJIB3YIOTCS PEaKTHUBHI).
Ouenka «4»:
* paboTa BBINIOJTHEHA MTPABUIIBHO, C/ICTIAHBI IPABIIbHBIC HAOIOICHUS U BBIBOJIBI, HO IPU 3TOM
AKCIIEPUMEHT MPOBEACH HE MOJTHOCTHIO MU JIOMYIICHBI HECYIIECTBEHHBIC OIMMUOKU B paboTe ¢
BEIECTBAMHU U 000pyI0BaHUEM
Ouenka «3»:
* paboTa BBINTOJIHCHA MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY WIIM JIOMYIICHA CYIECTBEHHAs
omuOKa B X0JIe SKCIIEPUMEHTA, B OOBSICHEHUH, B OQPOPMIIEHUH pabOThI, B COOIIOIEHUN TPaBUII
TEXHUKH 0€30MacCHOCTH Mpu paboTe ¢ BEHeCTBAMU M 000PYIOBAHHEM, KOTOpas HCIPaBIISETCS
0 TPeOOBAHUIO YUUTEIIS.
Ouenxa «2»:
* JomymieHbl 1Be (M 00Jiee) CyIIeCTBEHHBIE OIIMOKH B XOJI€ IKCIIEPUMEHTA, B OOBSICHEHHH, B
obopmiieHHH pPabOThI, B COOJIOIECHUM TPaBUJI TEXHUKA OE30MaCHOCTH TMpU padboTe C
BELIECTBAMU U 000pyJOBaHUEM, KOTOpbIE YydYallMiics HE MOXET HCHOPaBUTh JOaXKe II0
TpeOOBAHUIO YUUTEIS.

OneHka YMEHHU pemiaTh IKCIEPUMEHTAJIbHbIEC 321241
Ouenxa «5»:
* [IJIaH PEUIeHMs COCTaBIICH MPAaBUIIBHO;
* IPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYI0OBaHMUS;
* TaHO TMOJHOE 0OBSCHEHUE U CIETaHbl BHIBObI.
Ouyenxa «4»:
* [IJIaH PEUIeHHs COCTaBIICH MPAaBUIIBHO;
* MPaBWJIBHO OCYHIECTBJIECH MOAO0P XUMHYECKUX PEAKTUBOM U O0OpyIOBaHUS, MpPU ITOM
JIOTIYIIIEHO He 60Jiee IBYX HECYIIECTBEHHBIX OIIUOOK B OOBSICHEHUH U BHIBOJAAX.
Ouyenxa «3»:
* [IJIaH PEUIeHHs COCTABIIEH MPABUIIBHO;
*[IPAaBUJILHO OCYIIECTBJICH MOJ0OpP XUMHUYECKUX PEaKTUBOB U 00OPYAOBaHMS, HO JOIYIEHA
CyIIeCTBEHHAs OIHUOKa B 00bSICHEHUU U BBIBOIAX.
Oyenka «2»:
* nomyiieHsl 1Be (1 Oosiee) OMMOKK B TUIaHE PEIICHUS, B OJ00pE XUMUYECKUX PEAKTHBOB U
00opyaoBaHuUsI, B OOBSICHEHHH U BBIBOJAX.

O1eHKA YMEHHIi peliaTh PacuyeTHbIE 3a1aUH

Ouyenxa «5»:

* B JIOTHYECKOM pacCYXJCHHUW M pEIICHHMH HEeT OMMOOK, 3ajJaya pelieHa palroHaIbHBIM
CIIOCOOOM.

Ouyenxa «4»:



*B JIOTUYECKOM PACCYXJCHHHM W PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajla4ya perieHa
HEpaIMOHATBHBIM CIIOCOO0M WIIH JIOMYIIEHO He 00JIee IBYX HECYIECTBEHHBIX OMIHOOK.

Ouyenka «3»:

*B JIOTHYECKOM DACCYKJIEHUU HET CYIIECTBEHHBIX OMIMOOK, HO JIOMYIIeHAa CYIIECTBEHHAs
OIrOKa B MaTEMaTHICCKIX pacueTax.

Ouyenka «2»:

*HMCIOTCS CYIIICCTBEHHBIC OMIMOKH B IOTHYECKOM PACCYXKJICHUU U B PCIICHUN

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Xumus, 10 xkmace/ IN'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A., AKInoHEpHOE 00IIIECTBO
«M3narenbctBo «lIpocBemenune»,2021 r
Xummus, 11 xkmace/ IN'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKiIinoHepHOE 00IIEeCTBO
«M3narenbctBO «lIpocBemenuer»,2021r.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Xumus (0a30BBIYpOBEHB). Peanu3anust 00pa3oBaHus: METOIUISCKOE TIOCOOME ISt yauTens /
Kasepuna A. A., Iluuyruna I'.B.; nox pen.I'. B. IInuyrunoi. M. : ®I'BHY «ucturyr
cTpareruu pasBuTus oopazoBanust PAOy, 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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