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HOACHUTEJIbHASA 3AITUCKA

Pabouas porpamma 1o XumMu# Ha ypoBHe cpeaaero oomero 10-11 kimaccos (6a3oBoro yporHsi) MBOY
COIII Ne43 ropona bpsincka oOpa3oBanus paspadorana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne
273-®3 «0O6 ob6pa3zoBanun B Poccuiickoii @Denepanun», TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS
denepanbHOl  00pa3oBaTEeNBbHOW  MpOrpaMMbl  cpemaHero obmero  ooOpazoBanus (DOIT  COO),
npenacraBieHHbix B denepanbHOM rocynapcTBeHHOM oOpa3oBaTtenbHoM crangapre COO, ¢ yuérom
Konnenmuu npenogaBanus y4eOHOTO MpeaMera « XUMUs» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoit
Oenepanyy, peaqu3ylOUMX OCHOBHbIE O0pa3oBaTeibHbIE MPOrPaMMbl, K OCHOBHBIX [OJIOXKEHUN
«Ctparerun paszButus Bocnutanus B Poccuiickoit denepaunn Ha nepuon a0 2025 roxa» (Pacnopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOZOB K pa3paboTKe NporpaMMbl MO XUMHUH, K ONPEICIICHHI0 OOIIeH cTpareruu
oOyueHusi, BOCIUTAHUS U Pa3BUTHUSI O0y4arOIIMXCs CpelcTBaMU ydueOHOro mpeamera «Xumus» ang 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNnTyaidbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COAepKaHMsl, pe3yJbTaToB o0O0y4deHHs U TpeOOBaHUIl K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHME, MOTy4aeMOE BBIMTYCKHHKAMHU 00Ie00pa3oBaTebHOM OpraHu3alui,
SBJIETCS HEOTHEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEpPILAIOLIMM 3TAllOM pean3aluy Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX IEJIOCTHOH cHUcTeMe
XUMHAYECKOTO 00pa3oBaHMsA. OTH IICHHOCTH KacalOTCs IO3HAHHWS 3aKOHOB MPUPOIBI, (HOpMUPOBAHHS
MHUPOBO33PEHUsI U OOIIEH KyIbTypbl YeNOBEKa, a TaKXKE IKOJOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K
CBOEMY 3[I0pOBBIO U IPUPOJIHON cpeze. Peanusyerca xumuueckoe oOpazoBaHHe 00YyYarOIIMXCS HA YPOBHE
cpenHero oOuiero oOpa3oBaHHs CPEACTBAMH Y4eOHOro mpenMera «XHUMHs», COJEp:KaHUE U MOCTPOCHUE
KOTOpPOT'O OIpEAETCHbl B IMPOrpaMMe IO XUMUU C Yy4ETOM cleUu(UKH HAyKH XUMHH, €€ 3HAueHUs B
MO3HAHUM MPUPOBI U B MAaTEPUAIBHOMN JKM3HHU OOIECTBA, a TAaKXKe C YUYETOM OOMIMX IeJield U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpenHero oouiero obpasoBanus B Poccuiickoii
®Denepanuu.

XuMHUsl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPAeT OCOOYyI0 poJib B COBPEMEHHOM
LIUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCUT CBOM BKJIaa B
(GbopMHpOBaHHE pAIMOHAIBHOTO HAYYHOIO MBIIJIEHUS, B CO3JaHHE IIEJIOCTHOIO IMpeACTaBiIeHUs 00
OKpY’KaloIlleM MHpe Kak O €AMHCTBE NMPHUPOJBI U YeIOBeKa, KOTopoe (HOpMHUpPYyeTCs B XUMHUH HAa OCHOBE
MMOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHpa, OCO3HAHUS B3aMMOCBSA3M MEXAY CTPOEHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU IPUMEHEHHUS.

TecHO B3auMOJIEHCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMH, XUMHS CTaja HEOThEMJIEMOM YacTbiO
MHUPOBOW KYyJIbTYPbI, HEOOXOAUMBIM YCJIOBHEM YCIEUIHOIO TpyJa W JKU3HHU KaXJIOro 4jeHa oOOIIecTBa.
CoBpeMeHHas XUMHUS KaKk Hayka CO3MJIaTeNlbHasl, KaKk Hayka BBICOKMX TE€XHOJOIMI HalpaBiieHa Ha pelleHue
r700aNbHBIX MPOOJeM YCTOHYMBOIO DPAa3BUTHUS YEIIOBEUECTBA — CHIPhEBOM, SHEPreTHYEeCKOH, MHIIEBOH,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBI 3710POBbSL.

B coorBercTBUM ¢ OOIIMMM LENSMH M NPUHIMIIAMU CPEIHEr0 OO0LIero o0pa3oBaHUs COJIEpKaHUE
npenMera «Xumus» (10—11 kiaccel, 6a30BbIif YpOBEHb U3YyU€HUSI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJrOTOBKY OOyYaromuxcs, HEOOXOAMMYIO MM Uil BBIPAOOTKH MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMa, MPOJOJKEHHsS 00pa3oBaHUS B pa3iIMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsgomuMu  nipeaMera «XUMHs» SBISIOTCA 0a3oBble Kypchl — «OpraHuyeckas XuUMHS» H
«O0mas 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKAaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BO HayKH: CUCTEMa 3HAHMN MO0 HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHUEM 3HAHUI K3 o0IIell XuMumn) u
opranudeckoil xumun. @opMupoBaHue JTaHHONW CHUCTEMBbl 3HAHWH NMPHU U3YYSHHU NpeMeTa 00ecreunBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOTOOOPAa3Ms BEUIECTB HA OCHOBE OOIMX MOHSTUN, 3aKOHOB U TEOPHid
XUMHH.

Crpykrypa coaepxanusi KypcoB — «Opranuueckass xuMusi» n «OOmas U HeopraHuyeckass XUMHUsD)
copMHpOBaHa B MpOrpamMme 1o XMMUHU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YYEHHUIO yUeOHOTO MaTepHuasia
u 00ycJOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNW Ha ONPEAENEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYeCKOH XMMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCHYECKOMN
TEOPUH CTPOCHUS OPraHMYECKHUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHYECKHX U 3JIEKTPOHHBIX
Mpe/ICTaBICHU 0 cTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce BellecTBax JAar0TCs B Pa3BUTUU —
OT YIJIEBOAOPOAOB JO CJIOXKHBIX OMOJIOTMYECKH AaKTMBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu




MOJIy4al0T pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHbIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UKALMOHHBIX MPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BEIIECTB OT UX CTPOCHUS, 0 XUMHUECKOW PEeaKIInu.

ITox HOBBIM yriioM 3peHHs B npeaMeTe «XHUMus» 0a30BOr0 ypoBHs paccMaTpUBAETCs M3YYEHHBIH Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUU Marepuan U (HaKTOJIOTUYECKUE CBEICHUS O
BEIIECTBAX W XMMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudeckas XHMUS»
00yJaroImuMcsl  MIPEJOCTABIACTCS BO3MOKHOCTh OCO3HATh 3HAUEHHE TEPHUOJUYECKOTO0 3aKOHa C
00IIETEOPETUYECKUX U METOJI0JIOTHYECKUX MO3ULUH, I1y0xkKe MOHATh UCTOPUUYECKOE M3MEHEHHE (DyHKIIHi
ATOTO 3aKOHA — OT 00001IaroNIIeH 10 O0BACHSIOMIEH U TPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUH 0 BaKHEHIIUX BEIIECTBaX, UX COCTaBe, CTPOCHUH, CBOMCTBAX M IPUMEHEHHH,
a TaKXKe 0 XUMUYECKUX PEAKIHSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs JOMOIHAETCs B Kypcax 10
u 11 K1accoB a1eMeHTaMU COJIEpKaHMs, UMEIOIUMU KYyJIbTYPOJIOTHYECKUM U IPUKIAJHON XapakTep. DTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3M XMMHUH C JAPYIMMH HayKaMH, PacKpbIBarOT €€ poiib B
[I03HABATEIbHOM M NPAKTUYECKOH JEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K
IpoIeccy TBOPYECTBA B 00JACTU TEOPUH U MPAKTUUYECKUX MPUIOKEHUNH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO U JINUYHOCTHO 3HAYMMBIX MPO0JIeMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH
OCMBICTMBATh WH(GOPMAIMIO M MPUMEHATh €€ U TOTOJIHEHUS 3HAHWHA, PEUICHUS WHTEIUICKTYalbHBIX H
HKCHEPUMEHTAIbHBIX HCCIENI0BAaTEIbCKUX 3a/1ad. B menom copepkanue ydeOHOro mpeamera «XUMHS»
JAHHOTO YPOBHSI W3YYEHUS OPHEHTHPOBAHO Ha (OPMHPOBAHHE Y OOYYAIOIIUXCS MHPOBO33PEHUECKOM
OCHOBBI JJI1 MOHMMaHUs (GMIOCOPCKUX HJIeH, TaKUX KakK: MaTepualbHOE €IUHCTBO HEOPraHUYECKOro U
OpPTaHUYECKOTO MHUpA, OOYCIOBIEHHOCTh CBOMCTB BEIECTB WX COCTAaBOM M CTPOCHHEM, ITO3HABAEMOCTH
IPUPOJHBIX SBJICHUM IMyTEM HKCHEPUMEHTA U PELICHUs HPOTHBOPEUYMM MeX1y HOBBIMU (haKTaMH U
TEOPETUYECKIUMHU TPEANIOCHUIKAMH, OCO3HAHNE POJIM XMMHHU B PEIICHUH YKOJIOTHYECKUX MPOOIIEM, a TaKkKe
pobJIeM cOepeXeHUs FHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHHsI HOBBIX TEXHOJIOTHI U MaTepHuasoB.

B mnane pemeHus 3agad BOCIUTAHMS, PAa3BUTHS M COIMATU3AIMHA OOYYAIOUIMXCS TPUHSTHIE
IIPOrpaMMOil 0 XMMHUU MOAXO/IbI K OIPEIEICHUIO COAEPKAaHUs U TIOCTPOEHUS MpeAMETa peayCMaTpUBaOT
(dbopMHpOBaHNE YHUBEPCATBHBIX y4eOHBIX JCHCTBHMA, UMEIOIMX 0a30BOE 3HAUEHUE JUIS PA3IMYHBIX BUIOB
JeSITeNbHOCTU: pelIeHUs MpobsieM, IMOMCKa, aHalu3a M 00paboTKH HMHGOpPMAIMH, HEOOXOIUMBIX JUIS
MPUOOPETEHHUS OIBITA TPAKTUYECKON W MCCIIETOBATEIBCKON JESITEIHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUU XUMUH.

B mpaxTuke npenoaBaHusi XMMUH KaKk Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus, TaK U HA YPOBHE
CpeAHero oémero odpa3oBaHMs, NMPH ONPEAEICHUU COJEPKATEIbHON XapaKTepPUCTUKU LieJed H3ydeHHs
npeaMeTa HalpaBIeHHEM IEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO NMpH3HAETCs (pOpMUpPOBaHUE OCHOB
XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUYECKOM AeATeIbHOCTH YelloBeKa
KaK OJHOTO W3 KOMITOHEHTOB MHPOBOH Ky’abTypbl. C METOJMYECKOW TOYKH 3PEHHUS TAaKOW IOAXOI K
OIpEeJICJIEHUIO 1IeIeH N3ydeHUs MpeiIMeTa SABISETCS BIIOJHE ONPAaBJaHHbIM.

CornacHo NMaHHOW TOYKE 3pEHUS TIABHBIMHU IEISAMH HM3YYEHHUs TpenMmera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sIBISrOTCS:

(dbopMHpOBaHHE CUCTEMbl XMMHUYECKMX 3HAaHUM Kak BaKHEHIIeHl cocTaBisomEeil ecTecTBEHHO-
HAyYHOH KapTHHBI MHUpPa, B OCHOBE KOTOPOW JIeXKAT KITFOUEBBIC MOHATHS, (YHIaMEHTAIbHBIE 3aKOHBI H
TEOPUH XHMHUH, OCBOCHHE $3bIKa HAyKH, YCBOCHHE M IIOHMMAaHHME CYIIHOCTH JOCTYIMHBIX 000OIIEeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UICTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

(dbopMHpOBaHKE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB U XUMHUYECKUX
peakImii, HeOOXOIUMBIX U IPHOOPETCHHUS YMEHUN OPHEHTHUPOBATHCS B MHUPE BEHIECTB U XMUMHUYECKHX
SBJICHU, UMEIOIIUX MECTO B MIPUPO/JIE, B IPAKTUUECKON U MOBCEHEBHOM KU3HU;

pa3BUTHE YMEHUH W CIOCOOOB JEATENIFHOCTH, CBS3aHHBIX C HAONIOJCHHEM U OOBSICHEHHEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHUEM MTPaBUII 0€30MacHOr0 0OpalleHHs ¢ BEIIECTBAMHU.

Hapsiny ¢ aTuMm, comepkareibHas XapaKTepUCTHKA TeNIeH U 3a7ad U3ydeHHs TpeMeTa B Mporpamme
[0 XUMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBMU C HOBBIMH IMPUOPUTETAMHU B CHUCTEME CPEIHETO
obmero oOpazoBanus. CeromHsi B MPENONAaBaHUH XWMHU B OOJBIIEH CTEMEHW OTAAETCS TpPEINOYTEeHUE
IIPAKTUYECKOM KOMIIOHEHTE COJep’KaHusl OOydeHHs, OpPUEHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHHMKA
001eo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAaO0OpPOM 3HaHWM, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CThb CIIOCOOAMH M YMEHHUSIMH aKTUBHOI'O IOJIy4EHMsI 3HAaHUM U NPUMEHEHUS HX B
peanbHOM JKU3HHU JJIS pEIIeHUs MPAKTHUECKUX 3a71ad.



B cBs3M ¢ 9TUM Npu U3y4eHHUHU MpeaMeTa «XUMUs» JOMHHUPYIOIIEee 3HaYeHnEe MPUOOPETAIOT TaKue
LeJH U 33]1a41, KaK:

ajanTanus OOYyYalomUMXCs K YCIOBHSIM JMHAMHUYHO pPAa3BUBAIOIIETOCS MuUpPa, (OpMHUpPOBAHUE
UHTEJUIEKTYaJlbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITEJIbBHOMY IPUHSTHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX *KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C
BELICCTBAMM U UX IPUMEHEHHUEM;

dbopmupoBaHne y OOYyYAIOMIMXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIM), HMEIOLINX
YHHUBEPCAJIbHOE 3HAUYEHUE Ul Pa3jIMYHbIX BUJAOB JAEATEIBHOCTU: PELIeHUs NpoOseM, MOUCKa, aHaIn3a U
00paboTku uH(pOpMAIMK, HEOOXOAUMBIX I MPHOOPETEHUS OMbITa JAEATEILHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B IO3HAHMU XUMMH, a TAKKE JUISI OLICGHKM C IMO3MLMH 3KOJIOrHyeckoil 0e30macHOCTH
XapakTepa BIMSIHUS BELECTB U XUMUYECKHUX IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE IO3HABATENIBHBIX MHTEPECOB, HHTEUICKTYalbHbIX UM  TBOPYECKHX CIIOCOOHOCTEH

00y4aroImuxcs: CIOCOOHOCTH CaMOCTOSATENILHO MPUOOPETaTh HOBBIE 3HAHMSA IO XUMHH B COOTBETCTBHH C

KU3HEHHBIMU IOTPEOHOCTSIMU, MCII0JIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUH Ul IIOUCKA U

aHaIM3a y4eOHON M HayYHO-TIOMYJISIPHON HH(OpMAIIMKA XUMUYECKOTO CO/ICPIKaHUS;

dbopmMHupoBaHHE M Ppa3BUTHE Yy OOYYAIOUIMXCS ACCOLUMATMBHOIO M JIOTMYECKOI'O MBIIUICHUS,
Ha0JI10/1aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPU
IUTAHUPOBAHUM U IPOBEJECHUN XUMUYECKOTO DKCIIEPUMEHTA;

BOCHHUTAHME Yy OOydarommxcs YOEKIEHHOCTM B TYMaHUCTMYECKON HANpaBJIEHHOCTH XHMHUH, €&
BXHON pOJM B PELICHUH TIJI00AIBHBIX IMPOOJEM pPalMOHAIBHOIO MPUPOIONOIb30BAHUS, IMOMOJIHEHHS
SHEPreTUUECKUX PECYPCOB U COXPAHEHUsI IPUPOIHOIO PAaBHOBECHSI, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOI0
OTHOILICHMS K MPHUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKe MPUOOPETEHHsI OMbITa MCIIOIb30BaHMS MOIY4EHHBIX
3HAHUU U1 IPUHSTHUS TPAMOTHBIX PELIEHUN B CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM mu1aHe cpeaHero ofiiero oopazoBaHMs MpeaMeT «XHUMHUs» 0a30BOr0 YpOBHS BXOJIUT B
cocTaB IIpeIMeTHOM 00sacTu «EcTecTBeHHO-HAYyUHbIE IPEAMETHI».

OOwiee 4MciIO 4acoB, OTBEAEHHBIX Ul M3YYEHUS XHMHUHM, Ha 0a30BOM ypPOBHE CpEIHEro OOLIero
oOpazoBanusi, coctaisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hegento), B 11 kmacce — 34 gaca (1 gac B
HEJIENIO).

Ilesn v 32724y M3yYeHUsl XMMUH HA CTyIleHU CPeJJHEro oouero o6pasoBaHms:

e (opMHUpOBaHHME CHCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHINEH COCTaBIAIONIEH eCTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, B OCHOBE KOTOPOH JIeXaT KIIOUeBble MOHATHUS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU
XUMHH, OCBOEHHUE S3blKa HAyKH, YCBOGHHME M MOHMMAHHE CYUIHOCTU JOCTYIHBIX OOO0OLIeHHI
MHUPOBO33PEHUYECKOr0 XapaKkTepa, 03HAKOMIIEHHE ¢ MCTOpUEH UX pa3BUTHA U craHoBieHus, XM
(FA30BBIN YPOBEHDB). 1011 kmaccsl

L4 q)OpMI/IpOBaHI/Ie U pasBUTHUC HpeI[CTaBJ'IeHI/Iﬁ O HAaYYHBIX MCETOJAX MO3HAHUA BCHICCTB U XMUMHNYCCKUX
peaKHHﬁ, HeO6XOI[I/IMBIX JJIsA HpI/IO6peTeHI/I${ YMeHI/Iﬁ OPHUCHTHUPOBATHCA B MUPEC BCHICCTB U XUMHNYCCKUX
HBHCHHP'I, HMCIOMIUX MECTO B ITPUPOJEC, B HpaKTquCKOﬁ 151 HOBCC,Z[HeBHOI‘/'I KHU3HH,

® pa3BUTUC YMeHI/Iﬁ H CI0CO0O0B JACATCIIbHOCTH, CBsI3aHHBIX C Ha6J'IIOJIGHI/IeM H OOBICHEHUEM
XUMHYCCKOT'O SKCIICPUMCHTA, CO6J'IIO,Z[CHI/ICM ImpaBUJI 0e30I1acHOTo 06paIJ_ICHI/I}I C BCIICCTBAMH.

Hapsiny ¢ aTuM conepkarenbHas XapaKTEpHUCTUKA Ieed W 3ajiad M3ydeHHUs NpeaMeTa B IMporpamMme
YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBHHM C HOBBIMU MPUOPUTETAMH B CHUCTEME OOIIET0 CpeIHEero
oOpaszoBanms. CeromgHsi B TPENMOJAaBaHUM XHMHH B OOJBINEH CTENeHW OTHAETCA MPEANOYTCHUE
MPAKTUYECKOW KOMIIOHEHTE COJepKaHusi OOyueHHs, OpPUEHTHPOBAHHOW HA TIOJATOTOBKY BBITYCKHUKA
IIKOJIBI, BJIQJCIONIETO HE HAOOpPOM 3HAHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSMH aKTUBHOTO TIONYyYEHHS 3HAHUM W TPUMEHEHUS HX B pPEATbHOW JKM3HH [UISI pPELICHHS
MPAaKTHUYECKUX 3a7a4. B 3TOM CBSA3M IpH U3y4eHHHM IpeameTra «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
MPHOOPETAIOT TaKWe TSNIN U 33a4H, KaK:

e ananTanMs OOY4YalOIIMXCS K YCJIOBUSAM JAMHAMUYHO pa3BUBAIOLIErocs Mupa, (GpopMupoBaHue
MHTEJJIEKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  C€aMOOOpa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOATENIbHOMY TPHUHSATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEILIECTBAMH U MX IPUMEHEHUEM;



e (dopmupoBanue y 0oOy4yarONIMXCS KIFOUEBBIX HABHIKOB (KJIFOYEBBIX KOMIIETEHIUI), HMMEIOIINX
YHUBCPCAJIBHOC 3HAYCHUC JI1 pA3JIMYHBIX BUAOB ACATCIBHOCTU: PCUICHU A HpO6HeM, IIOMCKa, aHajinu3a u
00paboTku uHpOpMaIu, HEOOXOAUMBIX I MPUOOPETEHHUS OIbITa ACSITEIHHOCTH, KOTOpas 3aHUMAET
B2XHOEC MECTO B TO3HAHMHM XUMHUH, a TAKXKe IS OIEHKU C MO3MUIMHA 3KOJOTUYECKOW O0€30MacHOCTH
XapakTepa BIUSHUS BEIIECTB M XUMUYECKUX MIPOIECCOB HA OPTaHU3M YEIOBEKa U MPUPOIHYIO CPELy;

e pa3BUTHE [IO3HABATEJIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO MPUOOPETaTh HOBBIC 3HAHUS 110 XUMHUH B COOTBETCTBHUH
C KM3HEHHBIMU TMOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTUU IS
MOKCKA U aHajIn3a y4eOHON 1 Hay4yHO-TIOMYJIAPHONH HH(OPMALUU XUMUYECKOTO COACPKAHMUS;

e (dopmupoBanue u pa3BuUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HaOII0IaTEIFHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, ITPU
HJIaHI/IpOBaHI/II/I nu HpOBCI[eHI/II/I XUMHUYECCKOI'O BKCHepI/IMeHTa;

e BOCHUTaHHE y O0yyaronmxcs yoe:xkIEHHOCTH B TYMAaHUCTHUECKON HAIMPaBICHHOCTH XUMUU, €€ BAXKHOM
POl B pCIICHWH TIOOATBHBIX TPOOJIEM PalMOHAIBLHOTO TMPUPOJIONOIL30BAHUS, TIOMOJHEHUS
HHEPreTHUYECKUX PECypCOB M COXpPAaHEHHUS MPUPOIHOTO PABHOBECHUS, OCO3HAHHS HEOOXOAUMOCTH
OepeXKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3JIOPOBBIO, & TAKXKE IPUOOPETEHHS OIBITa HCIIOIb30BAHUS
IOJIyYCHHBIX 3HAHUU JUIsl NPUHATHS FPAMOTHBIX PELIEHUNW B CUTYaLMsSX, CBA3AHHBIX C XMMHYECKUMH
SIBJICHUSIMU.

Pabouas mporpamMmma OpuCHTUPOBAHA HAa UCITOJIB30BAHUC CICAYIOMIUX y‘le6HI/IKOB n y‘le6HbIX MMOCOOMIA:

10 xinacc — Epémun B.B. Xumust: 10 kinacc: yuebnuk: 6a3oBbiii yposenu / B.B. Epémun, H.E. Ky3bpMmenko,
A.A. Ipo3nos, B.B.JIynun; nox pen. B.B.JIynuna - 9-e uzn., crep. - M.: [Ipoceemenue, 2022.-204 c.

11 xmacc — Epémun B.B. Xumus: 11 xiacc: yueOHuk: 6a3oBbiii ypoenu / B.B. Epémun, H.E. Ky3pmenko,
A.A. Ipoznos, B.B.JIynun; non pen. B.B.JIynuna - 9-e uzn., crep. - M.: [IpocBemenue, 2022.-223 c.

Pabouast mporpamMma COOTBETCTBYeT KalleHTapHOMY y4deOHOMy Tpaduky MBOY COII Ne43 ropoma
bpsncka, paccuntaHa Ha 34 yueOHble Hemenu B 11 kmacce m 35 ywyeOHbIX Henenb B 10 kiacce u
COOTBETCTBYET OCOOEHHOCTSIM Y4eOHOro IjiaHa oOpa3oBaTeIbHON OpraHM3alluu, Tlie Ha W3yYeHUE XUMHUHU
(Ha 6a30BOM ypOBHE) OTBEACHO CJEyIolIee KOJTMYECTBO YACOB:

IToka3zarens/Knaccsl 10 xnacc | 11 xnacc
KonnuecTBo yacoB 1o nporpamme 34 34
KonnuecTBo yacoB 1o yueOHOMY IUIaHY IIKOJIbI 34 34
Konn4yecTBo KOHTPOJIBHBIX padoT 2 3

Temarnyeckue TUIAHMPOBAHHWSA BKJIIOYAIOT Yachl HA MPOBEACHHE IPOMEKYTOYHOH aTTeCTallu
yUaruxcs.

[TpomexyTouHasi aTTecTalysi yJallMXcs TPOBOIUTCS B COOTBETCTBUHM C llomokeHmeM o ¢opmax,
MOPSIIKE TEKYIIEr0 KOHTPOJIS M IPOMEKYTOUHOMN aTTECTAIlMU 00YJarOIUXC .

[Tpu onpeneneHUH KOJMYECTBa KOHTPOJBHBIX, TIPOBEPOUHBIX, JUATHOCTUUECKUX PaOOT, BBHIMOIHIEMBIX
BCEMHU O0Y4YAIOIIMMUCS B KJlacce, YUTCHbI PekoMeHaaIuu /it CHCTEMBbI 00111ero 00pa30BaHus 0 OCHOBHBIM
noaxogaM K (OpPMUpOBaHUIO Tpaduka TpPOBEACHUS OLEHOYHBIX MPOLENyp B 00pa3oBaTeNbHBIX
opranm3anusx B 2021/2022 yuebHOM roay (coBMecTHOe muchMo Munmnpocsemienus: Poccun Ne CK-228/03
ot 06.08.2021 r. u Poco6pHanzopa Ne 01-169/08-01 ot 06.08.2021 1.)

Pabouas mporpamma cocTaBiieHa ¢ yU€TOM IIeJIeBbIX MpuopuTeToB [IporpamMmbl  BocnuTaHus
MBOY COIII Ne 43 r. bpsiHCcKa, a UYMEHHO!
1- cdopmupoBaTh OTHOIIEHHE K CEMbE KaK IJaBHOM OMOpE B YKU3HU YEJIOBEKA M MCTOYHUKY €ro
CYaCThs;
2- copMHpOBaTh OTHOLIEHHE K TPYLy Kak OCHOBHOMY CHOCOOY IOCTH)KEHHUS >KH3HEHHOTO
OJIaromnoyydnsi 4esJoBeKa, 3aJOry €ro YCHEIIHOro NpOo(eCCHOHAIBHOIO CaMOONPEAEICHHUS U OILYLICHHS
YBEpEHHOCTH B 3aBTpAILIHEM JHE;



3- copmupoBaTh oTHOIIEHUE K cBoeMy OTedecTBy, CBOCH Mayoi u 601boi PoguHe kak MecTy, B
KOTOPOM YeJIOBEK BBIPOC W TO3HAJ MEpBbIE PaJoCTH W HEyAaud, KOTOpas 3aBelllaHa €My MpeAKaMu U
KOTOPYIO HYXHO 00eperars;

4- chopMupoBaTh OTHOILIEHUE K MPUPOAEC KaK HCTOUYHUKY JKU3HH Ha 3eMjie, OCHOBE CaMoro ee
CYLIECTBOBAHMSI, HY’KJAIOLIEICS B 3aIIUTE U IOCTOSHHOM BHUMAaHHUM CO CTOPOHBI YEJIOBEKA;

5- chopMUpOBaTh OTHOUIEHHE K MHUPY KaK TJaBHOMY IMPUHIUITY YEJIIOBEYECKOTO OOIIEKHUTHS,
YCIIOBHIO KPENKOW JIpYKObI, HaJa)KMBAaHHUS OTHOLICHWH C KOJJIEraMH Mo padoTe B OyaylieM M CO3AaHUs
OJIaronpHUsATHOIO MUKPOKIIMMATa B CBOEH COOCTBEHHOI ceMbe;

6- chopmMHpOBaTH OTHOIIEHHE K 3HAHHMSIM KaK HMHTEJUIEKTYyaJbHOMY pecypcy, 00ecreunBaroneMy
Oyxayliee yenoBeKa, Kak pe3ylibTaTy KpOMOTIUBOT0, HO YBIEKATEIBHOIO yUeOHOTr0 TPYAa;

7- chopMupoBaTh OTHOIIEHHWE K KYJIbTYpe KakK JIyXOBHOMY OOraTcTBY OOIIECTBA M BaKHOMY
YCIIOBUIO OIIYIIEHUS YEJIOBEKOM IOJTHOTHI MPOKHBAEMOMN JKHU3HH, KOTOPOE NAI0T €My UTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKEHUE;

8- copmMupoBaTh OTHOIIEHUE K 3/I0pPOBBIO KaK 3aJIOTy JOJrOil M aKTUBHOM KU3HU 4elIOBEKa, ero
XOpOLLIEro HACTPOEHUS ONTUMHUCTUYHOIO B3IJIsa HA MUD;

9- copmMupoBaTh OTHOIIEHUE K OKPYKAIOIIUM JIIOJIIM KaK 0€3yCIIOBHOM M aOCONIOTHOIN LIEHHOCTH,
KaK PaBHONPABHBIM COLMAILHBIM MapTHEpPaM, ¢ KOTOPBIMUA HEOOXOIUMO BBICTPAaUBaTh JOOpOKeTaTeIbHbIC
Y B3aMMOIIOIJICP>KUBAIOIIME OTHOIICHUS, AAIOIIME YeIOBEKY PadoCTh OOIICHHS U MO3BOJISIONINE H30erarh
YyBCTBA OJIMHOYECTBA;

10- copmupoBaTh OTHOIIEHHE K CAaMHUM cebe Kak X03sieBaM CBOEH CyIbObl, CaMOOIPEAETISIONUMCS
U caMOpeaIM3YIOLUMCS JINYHOCTSM, OTBEYAIOLINM 32 CBOE€ COOCTBEHHOE Oyyliee.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBI 110 XVMMHWKM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHIA

JIMMHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS TMPOTPaMM
cpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U TPEJAMETHBIM). Hay4uHO-MeToIn4ecKoit
OCHOBOH JUTs pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHSI IIPOTPAMM CpEIHETo 00IIero o0pa3oBaHMs
SIBIISIETCSI CUCTEMHO-CSITEIbHOCTHBIH MOIX O,

B COOTBETCTBUM C CHCTEMHO-IEATEIFHOCTHBIM IOJXO0JO0OM B CTPYKTYPE JIMYHOCTHBIX PE3yJbTaTOB
OCBOCHHS TmpeaMera «XHWMHsS» Ha YPOBHE CPEIHEro OO0IIero oOpa30BaHUS BBIJACICHBI CIICAYIOIIHE
COCTABIISOIIIHE:

OCO3HaHHE OOYYArOIIUMUCS POCCUHCKOW TPaKIAHCKOH HMIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAITUH K O0OYUCHUIO;

IeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U
UCTOPHYECKHUX TPAJAHUIINI 0a30BOM HAYKH XUMUH;

TOTOBHOCTB M CIIOCOOHOCTH OOYYaroInXcsi PYKOBOJCTBOBATHCSI B CBOEH JIEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMHU, MPUCYIIUMH LIEJTOCTHON CUCTEME XMMUYECKOT0 00pa3oBaHMs;

HAJIMYAE TIPABOCO3HAHMS DKOJOTHUYECKOW KYJIBTYphl M CHOCOOHOCTH CTaBUTh €M W CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMera «XHUMHUsS» JTOCTHTAIOTCS B €IWHCTBE YYEOHOH U
BOCIIUTATEIHLHOW NEATEIHbHOCTH B COOTBETCTBUHM C TYMAHHCTHUYECKHMH, COIMOKYJIBTYPHBIMH, TYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU U WJICAIaMU POCCHICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHITHIMH B OOIIECTBE
HOpPMaMH W TIpaBWJIAMHU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH TpOIlECCaM CaMOTO3HAHMS, CaMOPa3BUTHS H
HPaBCTBEHHOTO CTAHOBIICHHSI TMYHOCTH 00YJAFOTIIUXCSI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS TMpenMera «XHUMHs» OTPaKaloT cHOpPMHUPOBAHHOCTH OIBITA
MO3HABATEIHPHON M TPAKTUYECKOH JEATEIBHOCTH OOYUYAIOMIMXCSl TI0 peau3allii MPUHITHIX B OOIIECTBE
LEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCTIMTAHMS:

OCO3HaHUs O0YYArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U O0SI3aHHOCTEH, YBXKEHUS K 3aKOHY U
MPAaBOTIOPSIIKY;

MIPEJICTABJICHHSI O COLUATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEIbHOCTU NMPH CO3MAHUHM YUEOHBIX NMPOEKTOB, PEIICHUU
y4eOHBIX U IM03HABaTEIbHBIX 33/]a4, BHIIOJHEHUN XUMHUUECKUX IKCIIEPUMEHTOB,;

CMOCOOHOCTH TOHMUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTHKY M apryMeHThl JAPYIHX IpH
aHaJIM3€ pa3IMyYHbIX BUJOB yUEOHOH NesATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY M HAyYHOMY HaCJIEJUI0 OTEUECTBEHHON XUMMUH;

YBOKEHHUsI K TPOIECCY TBOpYECTBa B 00JACTH TEOPHMHM M MPAKTUYECKOTO NPUMEHEHHUS XHMUH,
OCO3HaHMs TOTO, YTO JOCTHUXKEHHUS HAyKH €CThb pe3yJbTaT JUIMTEIbHBIX HAOJIOJEHUH, KPOIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPyZAa YYE€HBIX U IPAKTHKOB;

UHTEepeca M I03HABaTEJIbHBIX MOTHBOB B IIOJYYEHHUM U IOCJIEIYIOLIEM aHaiu3e HHPopMaluu o
IIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUSI;

CIIOCOOHOCTH OLICHUBATH CUTYyalluH, CBSI3aHHBIE c XUMHUYECKUMHU SBJICHUSIMU,
Y IPUHHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHUBATH CBOE MOBEACHHUE U IOCTYNKH CBOMX TOBApHILEH C IMO3ULIHMNA HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ATUX MOCTYIKOB;

4) ¢popMHUpOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHMsI [IEHHOCTEH 310pOoBOTrO M Oe3omacHOro odpasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHMS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

COOJIIO/ICHHST TIpaBWJI OE30TMacHOr0 OOpaIieHusl C BEIECTBAMU B OBITY, IOBCEIHEBHOW XU3HU M B
TPYIOBOH JESITEIBHOCTH;

MIOHUMAaHUs LIEHHOCTH INPaBUJ HHIAMBUAYAJIBHOIO W KOJUIEKTMBHOIO O€30IIaCHOIO IOBEACHMS B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHHUS TOCJEACTBUM U HENPUATUS BPEIHBIX MPUBBIUEK (YNOTPEOJIEHUS aJKOIoJsl, HAPKOTHUKOB,
KYpeHHUs);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENILCKOM JeATENbHOCTH, OOILIECTBEHHO
TI0JIE3HOM, TBOPUECKOM M IPYIMX BUJAX JESATEIbHOCTH;

YCTQHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTHYECKUX 3ajay COLMAIBbHOM HANpaBICHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K IMPAaKTHUYECKOMY H3YyYEHHMIO Npodeccuil pa3ingHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHH;

YBa)XKEHHUS K TPYLY, JIOASIM TPyJa U pe3yJIbTaTaM TPYL0BOM I1EATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIUBUAYAIbHOW TpaeKTopuu oOpa3oBaHus, Oyayiiei
npodeccud M peaau3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIECO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOYHHMKY CYIIECTBOBAaHUS YKU3HU Ha
3emie;

MMOHUMAaHHUS I100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHME MPUPOAHOMN U COLIMAIBHOM CPEIbI;

OCO3HAaHHS HEOOXOJMMOCTH HCIIOJNb30BaHMS JOCTH)KEHMM XUMHUU JJIs  PEIIeHHs BOIPOCOB
palMOHAIBLHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOTO HEINPUATUSA JEWCTBUM, NPHUHOCAIIUX BpeJ OKPYKAIOIIEH HPUPOJHOW Cpene, YMEHHUs
IIPOTHO3UPOBATh HEOJNATOMPUATHBIE SKOJOTMYECKHE TIIOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUH H
MPeOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOTO HKOJIOTMUYECKOTO MBIIUIEHHS, SKOJIOTMYECKON KYJIbTYpBI, ONbITa AEATEIbHOCTU
HKOJIOTMUYECKOH HaIlpaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCSI UMHU B [TO3HABATEIbHON, KOMMYHUKATUBHOM
U COIIMAJIbHON MPAKTUKE, CIOCOOHOCTU M YMEHHUS aKTUBHO POTUBOCTOSATH UJEOIOTUN XeMo(oouu;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M
OOIIIECTBEHHOH MPaKTHKH;

MOHUMAaHMsl CHEeNU(PUKN XUMHM KaK HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUU PALMOHATIBHOTO
HAYYHOTO MBIIIJICHNS, CO3JIaHUH LIEJIOCTHOTO IPEACTaBICHUS 00 OKPY)KAIOLIEM MHpE KaKk O E€IUHCTBE



MPUPOABI U YEJOBEKAa, B TMO3HAHMM MPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUU MPOOJIIeM COXpaHEHUs
MPUPOAHOTO PAaBHOBECHS;

yOexJAEHHOCTH B 0CO0OW 3HAYMMOCTH XWUMHU JUIS COBPEMEHHOW UMBHUIM3AlMU: B €8
T'YMaHUCTHYECKOW HAIPABICHHOCTH M Ba)XXHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuUabHON KYIbTYPHI,
pelieHny TI00aTbHBIX MPOOJIEM YCTONYHMBOTO PAa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, JYHEPrEeTUYECKOH,
MUIIEBOH M JKOJOTMYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIEYCHUU YCJIOBUH YCIICIIHOTO
TpyJa v SKOJOTHYEeCKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HayYHON TI'PaMOTHOCTH: MOHMMAHMS CYHUIHOCTH METOJIOB IO3HAHUS, HCIOJIb3yEMbIX B
€CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH WCIOJIh30BaTh IOJydaeMble 3HAHUS MJI1 aHAIU3a M OOBSICHEHUS
SIBJICHUH OKPY)KAIOIIEr0 MHUpa W MPOUCXOAAIMX B HEM H3MEHEHUW, yMEHHUs JejaTh OOOCHOBAaHHBIC
3aKJIFOYCHUST Ha OCHOBE HAYYHBIX (PAKTOB W UMEIONIMXCS JAHHBIX C IEIbI0 TMOJYYEHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XWMUYECKUE 3HAHWS JUIsI PEIIeHUs TpoOJieM B
peaNbHBIX KU3HEHHBIX CUTYaIUsIX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHIO U CaMOOOPA30BAHMIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3iINuHbIX chepax nmpodhecCHOHATBHON AesITeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbHI

MertarnpeaMeTHbIe pe3ybTaThl OCBOCHHS YY€OHOTO MpeaMera « XMMHUs» Ha YPOBHE CPEIHET0 OOIIEro
o0pa3oBaHMs BKIIOYAOT:

3HaYMMble U1 (OPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOUIMXCS  MEXKIUCIHUILUTUHAPHBIC
(MeXIIpeIMeTHBIC) OOIEHAYYHBIC TIOHATHS, OTPAKAMOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnienu(UKy METOJIOB TO3HaHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEUIECTBO, dHEPIHS,
SIBJIGHUE, TIPOLIECC, CHUCTeMa, HAYYHBIA (aKT, MPHUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

VHUBEpCaJbHbIC yUeOHBIC JCWCTBHS (ITO3HABATEIIBHBIE, KOMMYHHUKATHUBHBIC, PETYISATUBHEIC),
obOecnieunBaromue ¢GopMupoBaHue (YHKIIMOHAIBHOW TPAMOTHOCTH U  COLMAIbHOW KOMIETEHIIUU
00yJaronuxcs;

CIOCOOHOCTh OOYYAIOLIUXCSI MCIOIb30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE
3HAHWS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHOM U COIIMAILHOM MTPaKTHKE.

MeTtanpeameTHbie pE3yNbTaThI OTpaXKaroT OBJIAJICHUE YHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH H PETYJISITHBHBIMU JICHCTBUSIMH.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIPEICIIATh IETH JACSITeIBLHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPHH WX JOCTHIKEHHS, COOTHOCHTH
PE3yNbTAThI JEATEILHOCTH C TTOCTABICHHBIMU IEJISIMH;

WCIIOJIb30BaTh MPH OCBOSCHUHW 3HAHWUH MPHEMBI JIOTHUYECKOTO MBINIICHHUSI — BBIJICIATH XapaKTEPHBIC
MPU3HAKUA TIOHSITHA M yCTaHABIUBATh UX B3aUMOCBSI3b, HCIOIB30BaTh COOTBETCTBYIOLIUE TMOHSATHS JUIS
O0OBSCHEHHS OTJICIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIACCU(UKAIINY BEIECTB U XUMHUYECKHUX PEAKIIHIA;

YCTaHABIIMBATh MTPUYNHHO-CJICICTBEHHBIC CBSI3U MKy U3yJaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKACeHHs (MHIYKTUBHBIC, [EAyKTUBHBIC, IO aHAJIOTHUU), BBISBISATH
3aKOHOMEPHOCTH M ITPOTHBOPEUYHS B pACCMATPUBACMBIX SIBIICHUSAX, (OPMYITHPOBATH BBIBOBI M 3aKITIOUCHHS;

MPUMEHSITh B TIpOIlecCe MO3HAHUS, MCIOIb3yeMble B XMMHUU CHMBOJHYECKHE (3HAKOBBIC) MOJIEIIH,
PeoOpa3OBhIBATE MOJICIBHBIC TPEJICTABICHUS — XHUMHYCCKHHA 3HAK (CHMBOJ) JJIEMEHTA, XUMHYECKas
dbopMyIna, ypaBHEHHE XUMUYECKOW pEaKIMH — MPU PEIIeHUH y4eOHBIX MO3HABATENBHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHATh HAa3BaHHBIC MOJICIBHBIC IPEACTABICHUS JUISl BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB
M3YYaeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUSI:

BIIQJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;



dbopMynupoBaTh IETH M 3aJa4d HCCIEJO0BAHMS, HCIOIb30BATH IOCTABICHHBIE M CAMOCTOSATEIBHO
c(opMyIHpPOBaHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS THIIOTE3bI
I10 MPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

BJIICTh HABBIKAMU CaMOCTOSITEIBHOIO INIAHUPOBAHUS U IIPOBEICHUS YYEHUYECKHX JKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HAOMIOAATh 33 XOAOM IPOLECCca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (GopMyIupoBaTh OO0OOLIEHHS W BBIBOAbI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YyJbTATOB
WCCJICTOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

IpUOOpeTaTh OIBIT YYEHUYECKOW HCCIEeN0BATEIbCKOW M INPOEKTHOW JESITENbHOCTH, MPOSIBIAThH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY MOWCKY METOJIOB DEILICHHs TPaKTHUYECKUX 3a/ad,
IIPUMEHEHHIO Pa3JIMYHBIX METOOB IIO3HAHU.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B PA3JIMUYHBIX MCTOYHMKAX MHQopManuu (Hay4dHO-NOMYJIApHAs JMUTEparypa
XMMHYECKOTO COJICp)KaHUsl, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHAIM3UPOBATH MH(POPMAIUIO
pasNuyHbBIX BUAOB M (GOpPM  IPEICTABICHMS, KPUTUYECKM OLEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(bopMyIMpOBaTH 3alpoChl M NMPUMEHATh pa3IMYHble METOJbl MpPU MOUCKE U OTOOpe MHpopMauuy,
HEOO0XOAMMOI ISl BBITTOJTHEHHS Y4EOHBIX 3324 ONPEAeIEHHOTO THIIA;

IpUOOpETaTh OMBIT MCIOJIb30BAaHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIUN U Pa3InYHbIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNbHYIO (hopMy mpejacTaBieHuss MHPOpMaLUU (CXeMbl, rpaduky,
yarpammbl, TaOJIUIbI, PUCYHKHU U JIPYTHE);

UCIOJb30BAaTh HAay4yHBIH S3BIK B KauecTBE CpEJCTBAa NpU paboTe ¢ XUMUYECKON HHpopManuen:
OPUMEHSATh MEXIpeAMeTHbIe ((pu3mueckue © MaTeMaTHYeCKHWe) 3HAKM W CHUMBOJBIL, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA  HAIJISIHOCTH.
Ogyajenne yHMBepCaJbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI o CYILECTBY o0cyxnaemMon TEMBI B xoJe auaora
W/WIN JTMCKYCCHM, BBICKa3bIBaTh €U, (POPMYIHUPOBATH CBOU MPEJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh ~ C  IIPE3CHTALlMEW  pEe3yJbTaTOB  IO3HABATENBbHOM  JESTEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU HPHU BBIIOJHEHUH XUMHUYECKOIO SKCIEPUMEHTA,
MPAKTUYECKON paboThI 10 UCCIIEAOBAHUIO CBOMCTB M3yyaeMbIX BEILECTB, pealn3aluy y4eOHOrO MPOEKTa U
(dbopMynupoBaTh BBIBO/IbI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIEAOBAHUM MyTEM COTTIaCOBAHUS MO3ULIUHI B X0/1€ 00CYXJIeHUs] U 0OMeHa
MHEHUSIMHU.

OByajgeHne yHMBEPCAJIbHBIMH PeryJIsiTHBHBIMH 1eHICTBUAMM:

CaMOCTOSITENIbHO IIJIAaHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENIbHYIO JIEATEIbHOCTh, OIPEEIss e€
LeJW M 3a]a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MpeAsiaraeMblii alroOpuT™M
NEHCTBUIM TpU BBIIIOJIHEHUU YYEOHBIX M HCCIIENOBATENIbCKUX 3a/a4, BbIOMpaTh Haubonee 3(pPexTUBHBIN
CIOCO0 MX pelIeHUs C YUYETOM MOTYUYEeHHUSI HOBBIX 3HAHUHN O BEIIECTBaX M XUMHUYECKUX PEaKLUsX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH AESITETLHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLEHKH.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIAC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTD MPEICTABICHUA O XUMHUYECKON COCTABIISAIONICH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MUpAa, POJIU XUMHUH B TIO3HAHUM SABJICHUNA MPUPOIBI, B (OPMUPOBAHUY MBIIIJICHUS U KYJIbTYPbI IHYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jsi pEeHIeHHs MPAKTHUYECKUX 3a7ad M HKOJIOTHYECKU
00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U PUPOIHON CPEAE;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHWUH, KOTOpas BKIJIIOYAET: OCHOBOIOJATAIOIINE MOHSITUS
(XMMHUECKHII ~ JJIeMEHT,  aToM, OJJEKTpPOHHas  000JOYKa  aToMa,  MOJIEKyJa,  BaJEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCT, XUMHUUYECKasi CBs3b, CTPYKTypHas (opMmyina (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA O0BEM, YIJIepOIHBIA CKeleT, (YHKUMOHAJIbHAs TpyNNa, paauKal,
U30MEpPHsI, U30MEPBI, TOMOJIOTMUECKUN pAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI M a30TCOJEpIKallue
COEJIMHEHUS,, MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIDHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (TEOpUsl CTPOECHUs opraHuueckux BemecTB A. M. byTnepoBa, 3aKkoH cOXpaHEHHsI MacChl BELIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHMM; MHPOBO33DEHUECKHUE 3HAHUs, JIeXKallue B OCHOBE
MOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOIMUECKHE CBEJEHUS O CBOICTBAX,
COCTaBe, MOJYYECHHMM M OE30MaCHOM HCIIOJIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCT, yMEHUH BBIABIATH XapaKTEpHbIC MPHU3HAKH TOHATUH, YCTAHABIMBATH WX
B3aMMOCBSA3b, HCIIOJIB30BATH COOTBETCTBYIOIIME ITOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALICHUM
OPraHNYeCKUX COCIUHECHUM;

C(OPMHUPOBAHHOCTL ~ YMEHHUH  MCIOJIB30BaThb XUMHUYECKYIO CHMBOJIMKY JUISL  COCTaBIICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHOW) (OpMyT OpraHHYeCKUX BEIIECTB H
YPaBHEHMH XHMHYECKUX PEAKIMH, W3rOTaBIMBaTb MOJAEINM MOJEKYJ] OpPraHM4eCKMX BEIIECTB I
WUIIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH IPUHAJIEKHOCTh U3YUYEHHBIX OPIraHNYECKUX BEILECTB I10
UX COCTaBy M CTPOCHHMIO K OIpPEACIIEHHOMY KIACCY/TPYIE COSAMHEHHUH (yrJIeBOAOPOABI, KUCIOPOI M
a30TCoJiepKalllue COEAMHEHUS, BBICOKOMOJIEKYJSIPDHBIE COEAMHEHHs), [JaBaTb MM Ha3BaHUA IO
cucremarnyeckol HomeHkiatype (IUPAC), a Ttaxke NpuBOAUTH TPUBUAIBbHBIE HA3BAHUS OTAEIBHBIX
OpPraHUYECKUX BEIECTB (3TUJIEH, IPONMIIEH, alleTUIIEH, STUICHIVIMKOIIb, MIMIEPUH, (heHo, hopMabaAeri,
alleTalbpJern],, MypaBbHHasl KHUCIIOTa, YKCYCHas KHCIJIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAas KHCIOTA,
IJII0K03a, PPYKTO3a, KpaxMall, LeJI103a, MIHLUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEICNATh BUIBI XMMHUYECKON CBS3M B OPraHUYECKUX COCTUHEHUSX
(oMHApHBIC U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTH TOJIOKEHUSI TEOPHU CTPOCHHS OPTaHWYECKHX BEIIECTB A.
M. bBytnepoBa ansi OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (PU3UYECKUE U XUMHUYECKHUE
CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHbIX KJIACCOB OPraHMYECKHUX BEILECTB (METaH, 3TaH, STHIIEH,
IponuieH, aueTwieH, OyragueH-1,3, merunOyraauen-1,3, OGeH30J, METaHOJ, 3TAHOJ, 3TUJIECHIJIUKOIIb,
IJIMLEPUH, (EHOJ, aleTadblerui,, MypaBbUHAs WU YKCYCHas KHCIOTBI, IJIIOKO3a, Kpaxmai, LeJUIHI03a,
aMMHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBAaTh T'€HETHYECKYI0 CBSI3b MEXJAY HUMH YpaBHEHUSIMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

C(OPMHPOBAHHOCTh YMEHHUSl XapaKTE€pU30BaTh HUCTOUYHUKU YIJIIEBOAOPOAHOTO ChIpbs (HE(DTH,
MPUPOJIHBIH ra3, yrojs), CIOCOObI UX NMEPEPadOTKH U MPAKTUUYECKOE IPUMEHEHNE POAYKTOB epepaboTKu;

c(OPMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHHS IO XUMUYECKUM YPaBHEHUSAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM NPOAYKTAa PEAKIMH [0 HU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKILIUN);

c(OpPMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAyYHOTO MO3HAHUS,
UCTOJb3yEeMbIX B XMMHUU NpPU HM3YYEHUHU BEIIECTB M XMMHUYECKHUX SIBICHUH (HaOltoJeHHe, U3MEpeHue,
SKCIIEPUMEHT, MOJCIIUPOBAHUE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS JJIsl IPUHATUS PELIEHUH B
KOHKPETHBIX JKN3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia TOJH30BAHUS XHUMHYECKOM TOCYAOH W
1a00paTOpHBIM O0OpYAOBAaHMEM, a TaKXKe IpaBuia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JJA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJIHATH XMMUYECKUNA SKCIIEPUMEHT (IIpeBpaIleHus
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITUJIEHA U U3YyUYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKkIMu OpraHMYeCKUX BELIECTB, JIEHATypalusi OCENKOB IPH HAarpeBaHUH, I[BETHHIE PEaKIUU OEIKOB) B
COOTBETCTBUM C IpPAaBHJIAMU TEXHUKH O€30MACHOCTH MpPH OOpaIleHHH C BEIIECTBAMU U JIAOOPaTOPHBIM
000pyZ0BaHUEM, MPEJICTABIATh PE3YNbTAaThl XMMHUYECKOIO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHH
COOTBETCTBYIOIIUX peaklUui U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATh XMMUYECKYIO0 MH(OPMAIHIO, MOTy4aeMyIo
13 pa3HbIX UCTOYHUKOB (CpecTBa MaccoBoi nHpopMaluu, IHTepHET U Jpyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII0AATh MPaBUIIAa HKOJOTHUECKH 11€TIeCO00Pa3HOTO MOBEIECHUS B OBITY
U TPYLOBOW NEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 30POBBS M OKPYXKAIOIIEH MPUPOJHOU CPEIBI,
OCO3HaBaTh OINACHOCTb BO3/JCHCTBUS Ha JKHUBBIE OpPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMasi cMmbicn nokasarens [1K, nmosicHaATh Ha nmpuMepax CrocoObl YMEHBIIEHUS W MPEIOTBPALICHUS UX
BPEIHOIO BO3JCHCTBYS Ha OPraHU3M Y€JIOBEKa;



Ui OOYYaroIMXCs ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHUE NMPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/1aX [TO3HAHUSI BEIIECTB U XUMHYECKUX SIBJICHUII;

JUISL CIIENIBIX U CA0OBUSIIMX OOYYAIOIINUXCS: YMEHHE HCIOIb30BaTh PENbe(h)HO-TOYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins nis 3anucu XumMudeckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as U Heopranudeckasi XuMHUs» OTPaXKaroT:

c(hOPMUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHON KapTHUHBI
MUpa, POJIU XUMUHU B ITO3HAHUU SIBJICHUI NPUPOJbl, B HOPMUPOBAHUH MBIILICHUS U KYJIbTYPbI IUYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHUS MPAKTHUYSCKUX 3a7ad M HIKOJIOTUYCCKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpPAs BKJIOYAECT: OCHOBOIOJATAKOIINE IOHITHUS
(XMMHUYECKHIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTPOHHbIC OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIIPHBIA 00BEM, BaJICHTHOCTH, SJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKHCIICHHS, XUMHUYECKas CBS3b
(xoBaJleHTHAsl, MOHHAs, METaJUIMYeCcKas, BOJOPOAHAS), KPUCTAJUIMUECKas pPEIIETKa, THUIbl XUMUYECKHX
peaKkuuii, pacTtBOp, OAJIEKTPOJMUTHI, HEICKTPOJIUTHI, AIEKTPOIUTUYECKAS JUCCOLMALMS, OKHUCIUTEb,
BOCCTAaHOBUTENb, CKOPOCTh XMMHYECKON DPEaKIMH, XMMHUYECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (T€OpUs
3JIEKTPOJIUTUYECKON AUcconManny, nepuoanueckuid 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAHEHUS M TMPEBpAIlEHUs SHEPrHH MPU XUMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE TOHUMAHUSI TPUYMHHOCTH 1
CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DaKTOIOTHYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U
0€301MacHOM HCIIOIH30BAHUH BRXKHEUIITNX HEOPTAaHMYECKHUX BEIICCTB B OBITY M NIPAKTHYECKOH JACSITEILHOCTH
YEJIOBEKa;

c(OPMUPOBAHHOCTh yMEHUU BBISBISATh XapaKTepPHBbIC MPHU3HAKA TOHSATHH, YyCTAaHABIMBATh WX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX BEIIECTB M MX
IIPEBPAILCHHUI;

c(OPMUPOBAHHOCTh YMEHUN HCHOJB30BAaTh XHUMHUYECKYID CHMBOJIMKY [UIsl COCTaBJiCHHSI (POpMyI
BELIECTB U YpPAaBHEHUN XMMMUYECKUX peakuui, cucremarndyeckyto HomeHknaTypy (IUPAC) u tpusuaibHble
HA3BaHMSI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ras, yriaeKucibli ra3, aMMUaK, raiéHas u3BeCTb,
Herami€Hasi U3BeCTh, IUThEBAsl COJIa, TUPUT U JIPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUN OMPEENATh BAIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX IJIEMEHTOB
B COCIMHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBsi3U (KOBAJICHTHAsl, MOHHAs, METaJUTMYECKas,
BOJIOPOJHAS) B COEAUHEHMSX, THUIN KPHUCTAJUIMYECKOW pEmIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAsi, WOHHAs, METa/UIMYecKas), XapakTep Cpelbl B BOJHBIX pPACTBOPAX HEOPTraHUYECKUX
COETMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMM YCTAaHABIUBATh MPUHAJICKHOCTh HEOPTaHUYECKHX BEIIECTB MO MX
COCTaBY K OMNpENENEHHOMY KiacCy/Tpymre COeIWHEHUI (IPOCThie BEIIeCTBA — METAIbl U HEeMETallbl,
OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHBIE THUIPOKCHUIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHUH pAaCKpbIBaTh CMBICH mepuoaudeckoro 3akoHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh dJJIEKTPOHHOE CTPOEHUE AaTOMOB XHUMHUYECKUX
aneMeHTOoB 1—4 mnepuonoB Ilepuommueckoil cucrembl xumuueckux osieMeHtoB JI. WM. Menpneneesa,
UCTIONB3Yysl TIOHATHS «S-, P-, O-2JEKTPOHHBIC OpOUTAINY», «IHEPIETUYCCKUE YPOBHU», OOBICHITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX COCAMHEHUI MO MEepUOJIaM U rpymnnam
[Tepuoanueckoit cucremsl XxuMuueckux 31ueMeHToB J[. . Menneneesa;

chOPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKY
HEOPTraHUYECKUMH BEIIECTBAMHU C TIOMOIIBIO YPABHEHHUN COOTBETCTBYIONINX XUMHYECKUX PEAKIIHI;

c(hOpPMUPOBAHHOCTh YMEHHSI KIaCCH(PHUIIMPOBATh XMMHUECKHUE PEAKIUU IO Pa3IMYHBIM IpHU3HAKAM
(4ucmy ¥ cOCTaBY pearupyroIrx BeIecTB, TeIIoBoMY 3D (PEKTy peakiuu, N3MEHEHHIO CTETICHEH OKUCICHUS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKITNH, YUACTUIO KaTaln3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTaBISATh YypPaBHEHHUS PEAKIHUM pa3IUYHbIX THUIOB, TIOJHBIE U
COKpaIIEHHbIC YPABHEHHS PEAKIIMI HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIMH UAYT
J10 KOHIIA;



c(OPMHPOBAHHOCT yYMEHUH NPOBOJUTH PEAKIUH, IOATBEPKIAIONIME KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHWYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI, IIPUCYTCTBYIOLIIUE B BOAHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

C(OPMHUPOBAHHOCT YMEHHMH pPACKPBIBATh CYIIHOCTb OKHUCIMTEIBbHO-BOCCTAHOBUTEIbHBIX DPEAKLUN
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX PeaKIHii;

Cc(OPMHUPOBAHHOCTb YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluy OT pa3IuyHbIX
(akTOpOB; XapakTep CMEIIEHUS XWMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHSA
(mpunanun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepPH30BaTh XHWMHUYECKHE MPOIECCH, JIekKAIUe B OCHOBE
IIPOMBIIIJICHHOT'O MOJIy4Y€HHs] CEPHOM KHMCIIOThI, aMMHUaKa, a TaKkke COPMHUPOBAHHOCTh MPEACTaBIECHUN 00
O0IIMX HAYyYHBIX MMPUHIIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO ITPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTb YMEHHMH NMPOBOAMUTH BBIYMCICHUS C UCIOJIb30BAHUEM IOHATHS «MaccoBas A0JI
BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILIEHUI ra3oB IPU XUMHUYECKHX PEAKLMAX, MAacChl BEIIECTBA WU
00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOIO M3 YYaCTBYHIOUIMX B
peaKIMM BELIeCTB, TEIUIOBOro 3(p(dekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIPEBPALLICHUS U COXPAHEHUS SHEPIUN;

cOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa IOJIb30BAHHUS XUMHUYECKOW TIOCYJIOH U
71a00paTOpHBIM O0OpYAOBAaHMEM, a TaKXKe IpaBuiia OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBIIOJIHATH XMMHUYECKUH SKCIIEPUMEHT (pa3iiosKeHHe
IIEPOKCU/IA BOJOPO/JIA B IIPUCYTCTBUM KaTaIU3aTOPA, OIPEIEICHUE CPEIbl pACTBOPOB BELIECTB C ITOMOILBIO
YHUBEPCAJIbHOI'O MHANKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakluy, peaKkiiu
MOHHOTO 0OMEHA, KaueCTBEHHBIE PEAKIINU Ha Cynb(]ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHHUS,
peleHre HKCIepUMEHTANIbHBIX 331a4 110 TeMaM «Metamibsl» U «HemeTrais») B COOTBETCTBUM € IIPAaBUIIAMHU
TEXHUKU 0€30MacCHOCTH MpU OOpAIIEHUU C BELIECTBAaMU U Ja0OpaTOPHBIM 00OpYIOBaHUEM, IPEICTABISATH
pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (OpMe 3almUCH YPABHEHUIH COOTBETCTBYIOIMX pEakUuil u
(bopMyIHpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKU aHAIM3MPOBAaTh XMMUYECKYI0 MH(OpPMAIIHIO, MOITydaeMyko
13 pa3HbIX UCTOYHHUKOB (CpeicTBa MacCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII0AATh MPaBUIIa SKOJOTHUECKH 11€JI€CO00Pa3HOTO0 MOBEIEHUS B OBITY
U TPYAOBOM IEATENBHOCTH B LEIAX COXPAHEHMsI CBOErO 3JI0POBbS M OKPYKAKOIIEH NPUPOIHOM CpEe.bl,
OCO3HABaTh ONACHOCTb BO3JECHCTBHS Ha >KUBBIE OPraHM3MBbl ONPEIEIEHHBIX BELIECTB, MOHHUMAs CMBICI
nokazarenst [IJIK, mosicHATP Ha mnpumMepax crocoObl YMEHBIIEHUS W MPENOTBPALICHUS HX BPEAHOIO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui O0y4arouMxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbSI: YMEHHE NPHUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMUUECKUX SIBJICHUN;

JUIS CIIENBIX U CIA0OBUISAMIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh PENbe()HO-TOUEUHYIO CUCTEMY
obo3nauenuii JI. bpaitis 11 3anmucu XUMHYECKUX (GOPMYIL.

Opranmn3anusi NPOEeKTHON M y4eOHO-MCCIe0BATEIbCKOM 1eATeJIbHOCTH Y4eHUKOB

Ne | Kumace | [IpumepHasi TeMaTHKA NPOEKTHO-MCC/I€I0BATEIbCKUX PadoT
n/n

1. | 10-11 | A3oT B HalIel KU3HH.

AMpoTepHOCTb COeTUHEHNN OepuTHst

AHTHOMOTHKH — MOIIIHOE OPYXKHE.

benku — ocHoBa u3Hu. 3ydenune 6enkoB, GpEpMEHTOB: B3I XUMHUKA,
ouonora, puszmka.

buorennsie 351eMEHTHI.

buonornueckast 1 MEIUIIMHCKAS POJIb XUMUYECKHUX JIEMEHTOB.
buonoruueckne acekTbl XUMUU 3JIEMEHTOB.

buonornueckue yackl, MM Kak MPOXKUTH JTOJITO.

brieck u cuita 3M0pOBBIX BOJIOC (C TOYKU 3PCHUSI XUMHUKA) .

B mupe uHaukaropos.

ButaMuHbl 1 UX poJib B )KU3HEACSITETLHOCTH YEJIOBEKA.




Brnusinue 6uonornuecku akTUBHON BOJIBI HA POCT PACTEHUH.

Brnusinue MUKpO3JIEMEHTOB Ha OpPraHU3M PaCTECHHIA.

Bmusaue PH cpenpl Ha pocT pacTeHu.

Brnusinue coBpeMeHHBIX MOIOIIUX CPEAICTB Ha )KM3HECTIOCOOHOCTh Pa3HBIX THUIIOB
BOJIOC.

Brnusinue cnupTHRIX HAMMTKOB Ha JEHATYPALIUIO OEIIKOB.

['uruennueckue 1 KOCMETUYECKUE CPEACTBA.

['uruennyeckue CBOMCTBAa HEKOTOPHIX MOOIIMUX CPENICTB.

['pyminbl BUOTEHHBIX 3JIEMEHTOB.

J.1. Mennenees B [lerepOypre.

JlaBlieHHE B OKPYKAIOIIEM HAC MUPE.

JleuuT 371eMEHTOB U BHEIIHOCTD.

Jluernueckunii 3aMEHUTEND caxapa acrapTaM — TOKCUYHOE BELECTBO.
JlnHamuKa coliepKaHus XJIOPUIMOHOB B BOAHBIX cuctemax AHAO.
JlomamHss anTeyka.

Ena na none3y u BO Bpen.

JKeines3o B Hallel )KU3HU.

XKeneszo u ero buonoruyeckas pojib B OpraHu3Me YellOBeKa.

3HavyeHre OUOIOJIMMEPOB B METUIIUHE.

N3ydenue BnusiHuE HEPTEIUIAMOBHA PACTEHUH.

Mox B HAIIIeH KHU3HH.

HckyccTBeHHBIE OpraHbl.

Hcnonbs3oBanne HEOPraHMUECKUX (M OPraHUYECKUX ) BEIIECTB B BOCHHOM JIEJIE.
HccnepoBanue npouecca pa3iaokeHHs] HEKOTOPBIX MTOJIMMEPOB.

HccnenoBanue npoueccoB TEPMUYECKOTO Pa3I0KEHU KOJUIOUIHBIX pACTBOPOB
OKCHJIOB KeJie3a.

HccnenoBanme XuMHUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
KauectBeHHOE onpeiesieHre BEIIEeCTB B COCTABE Pa3HBIX BUJOB MOPOKEHHOTO.
KadecTtBeHHbIC peakiiiy Ha MOHBI JINTUSI, HATPUS, Kausi, OCpUILINS, MarHus,
KaJbIUsl , CTPOHLIUS U Oapusl.

KBaHTOBO-XHMHUECKHE pACUEThI CTPYKTYP OPTaHUYECKUX KPUCTAJIIOB.
KucnorHele ocagku: UX Tpupoaa v MOCIeACTBUSI.

KucnoTel 1 OCHOBaHUS B CBETE PA3IMYHBIX TEOPUU.

Kucnotsl, ux cocras, cBOCTBa U MPUMEHEHUE.

Koppexkuust Beca. [IpuuuHbI 1 BUBI TTOBBIIIICHHUS MacChl TeJla y NIKOJIbHUKOB.
JlexapcTBEHHBIE PACTEHHSI KaK albTepHATHBA (PapMalleBTUYECKUM MpernapaTam.
Jletaroniue MeTaIbI.

JlomoHocoBckue mecta [lerepOypra.

Menauko OGuosiornyeckoe 3Hau€HueE 3JeMeHTOB 3B rpymnmnsbl.

Menanko OMOIOTHYECKOe 3HAUCHUE dTIEMEHTOB 4B Tpymibl.

Menanko Guosornyeckoe 3HaY€HUE 3JIEMEHTOB 5B rpymnsbl.
Menanko-0nonornyeckie 3Ha4eHUs HATPUs,

MeTobl 0OUUCTKH TPYO OT HE(TEIIIaMOB.

MexaHu3Mbl OMOJOTUYECKH aKTHBHBIX 2JIEMEHTOB.

MuHepanbHbIe YI0OpEHUSI.

Munzapas npenynpexaaet: «KypeHue onacHo Jj1sl Balllero 3J10POBbs .
MopoxkeHoe: eCTb WIIH HE €CTh?

Moronue 1 YUCTAILINUE CPEACTBA.

HanoTtexHomoruu B XUMHUH.

He Tonbko B Bojie (BOAHBIE U HEBOJHBIE PACTBOPHI).

ObHapy>keHue HUTPATOB B PACTCHUSIX.

OobHapykeHue TSHKETBIX METAJUIOB B PACTEHUSAX. BisHUE TSKETBIX METAIIIOB
Ha POCT U Pa3BUTHE MPOPOCTKOB.

OmnpeneneHre NOHOB IUHKA, KOOATbTa B CTOYHBIX BOJAAX XUMUYECKOU
MIPOMBIIIIIIEHHOCTH.




Omnpenenenre KauyecTBa MPOAYKTOB MUTAHUS (KOPOBBETO MOJIOKA, CBEXKETO MsCa,
HaTypaJIbHOTO MENA).

Onpenenenre 00eCIEYCHHOCTH OPraHu3Ma MUKPOIJIEMEHTAMU U BUTAMUHAMH.
BuramunoneuuutHbie cOCTOSHUS U 3a00JI€BaHUS

Ompenenenne GU3NKO-XUMUYCCKUX TTOKa3aTelIeld MOJIOKA.

Opranuueckue yno0opeHus.

OcHoBaHuUs: cOCTaB, CBOMCTBA U IPUMEHEHHUE.

[InacTukoBbI€ OKHO. 32 U IPOTHUB.

[ToBbImIeHNE TPOAYKTUBHOCTH KUBOTHBIX C TIOMOIIBIO CTUMYJISITOPOB POCTA,
CHelHaTbHBIX KOPMOBBIX J00aBOK.

[Tonumepsl — cOBpeMEHHbIE KOHCTPYKIITMOHHBIE MaTEPUAITBI.

[Tonumepsl B IpUpOJE U )KU3HU YEIIOBEKA.

[Tonumepsl: OT HATYPAIBHOTO KaydyKa JI0 OJMMEPHOTO JIEKTPOIIUTA.

[ToyBa — HCTOYHUK MUTATEIBHBIX BEIIECTB JIJISl PACTCHUH.

[IpakTueckoe 3HaUCHHE XUMUYECKHUX 3JIEMEHTOB B MEAUIMHE.
[IpuroroBneHnne NpoyKTOB MUTAHUS C TOMOILBIO )KUBBIX OPTaHU3MOB.
[Ipumenenune buononumMepoB B MeEAULIMHE.

IIpumenenne [lanmaaust B METUITUHE.

[IpupoiHbIE HICTOYHUKH YTIJIEBOIOPOIOB U IEPCIIEKTHUBBI PA3BUTHS
HedTenepepabaThIBarOICH MPOMBIILIECHHOCTH.

[Tpon3BOICTBO MUHEPAIBHBIX MAKPO- U MUKPOYIOOPECHHIA.
[IpoTrBOBUpPYCHBIE CpENICTBA.

[TpoTuBOMH(pEKIINOHHBIE CPEACTBA.

Ponp nonuMepoB B COBpEMEHHOM MUDE.

Poub monmmMepoB B COBPEMEHHOM CaMOJIETOCTPOSHUH (aBTOMOOUIICCTPOCHUH,
CTPOUTEIBLHON MHAYCTPUH, HEPTE- U Ta30100b14E) .

Ponp xumun B JieueHUH OHKOJIOTHYECKUX 3a00JICBAHMIA.

CaoiicTBa BXKHEHUIITUX COETUHEHUIN OepUILTHIL.

CBoiicTBa MPOCTHIX BEIIECTB: PEAKIIUU C KOPPOAUPYIOUTUMHU peareHTaMmu (Bo10i
KHCJIOTaMH LIEI0YaMHu ).

CuHTeTHYECKHE BHICOKOMOJIEKYIISIPHBIC COSAMHEHUS U TIOJIMMEPHBIE MaTepUaITbl
Ha UX OCHOBE.

CoenuHeHus TUTUSL MarHUS KalbldsS B MEIUIIMHE.

Conu TuTaHa.

Conu: coctaB, CBOMCTBA U IPUMEHEHHE.

CnuiaBbl B HaleH KU3HU.

CpaBHUTENBHBIN aHATN3 )KECTKOCTHU BOJIbI B BOJ0EMax MypaBIIeHKO.
Cpenctsa 11t 60pbOBI ¢ OBITOBEIMH HACEKOMBIMH.

CpenctBa yxoza 3a 3y0amu.

Tak 11 MHEPTHBI UHEPTHBIE Ta3bl?

Tokcuunocts Gepusuus u 6apus

YHukanpHOe BelecTBo — Boja. Kakyro Boxy mMbel mbéM? [IpocTeiimiie cnocoOs
OYHCTKH BOJIBI U3 MIPUPOTHBIX HCTOYHHKOB.

depMeHTHI U UX UCIIONIb30BaHUE B OBITY U Ha MMPOU3BOCTBE.

duToTeparnus MPOTUB (HapMaKOJIOTHH.

XuMu3alus >kUBOTHOBOJICTBA.

XHWMHMUYECKHUE CPEJCTBA 3aIUTHl PACTCHHUIA.

XuMusT OMOIIOTMMEPOB.

XuMus g1 JOMOX03s€EK.

XUMUs U TUTHEHA.

XUMUA U KpacoTa.

XuMHUS 1 XUMHUYECKasi TEXHOJIOTHSI B PEIICHUH TTPOOJIEM YeTIOBEUECTBA.
XHUMUA KOMHATHBIX PACTEHUM.

XuMHsI Ha KyXHE.

DJIEKTPOJIN3.




COJAEPKAHUE YYEBHOI'O IPEIMETA «XUMMWS»

10 KJIACC
OPI'AHUYECKASA XUMUA
Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMMH
IIpenmer OpPraHUYECKON XUMUH: eé BO3HUKHOBEHUE, pa3BUTHE U 3HAYEHUE

B IIOJIyYEHHU HOBBIX BEIECTB M MaTepuanoB. Teopus CTPOEHUS OPraHUYECKUX COEIAMHEHUN A.
M. bytnepoBa, €€ ocHOBHbIE MON0OKeHUsA. CTpyKTypHble (POpMYJIbI OpraHMYECKUX BeullecTB. ['omosorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUUECKUX COCUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuuKauMum OpraHMYeckux BewiecTB. HoMeHknaTypa opraHMYecKHX
COEIUHEHUI (CHUCTeMaTHyecKas) W TpPUBMAJIbHBIE Ha3BaHUS BAKHEHWIIMX NPEJICTaBUTENIEH KJIAcCOB
OpPraHUYECKUX BEILECTB.

OKcliepUMEHTAIbHbIC METOABl M3YUEHHs BEIIECTB W WX NPEBPAILICHUN: O3HAKOMIIEHHE C 00pa3laMu
OpPraHMYECKUX BEILECTB U MaTepUallaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEILECTB,
HaOJIOZICHNE W ONHKCAaHHWE JEMOHCTPALMOHHBIX OMBITOB IO IMPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IUIaBjaeHUe, 00yTIUBAaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUHN psia. MeTaH M 3TaH — NPOCTEHIIME MPEICTABUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peakly 3aMEleHHs] U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psiA. OTWIEH W NPONWIEH — IpOCTEHIINe
NpPEJCTaBUTENIM  AIKEHOB:  (pU3MUeCKMe W  XMMHUYECKHE CBOMCTBa  (peakuuu  THAPHPOBAHUS,
raJOreHUPOBaHUS, TUIpaTallui, OKUCICHHS U TIOJTMMEPU3allun ), MOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u mermnOyraaueH-1,3: cTpoeHHe, BaXHEWIIHNE XWMHUYECKHE CBOWCTBA
(peaxuus nonumepusanun). IlogydeHne CHHTETUYECKOTO KayuyyKa U PEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKHM psa. AUETHIEH — MNpOoCTEeHIINM
NPEJICTaBUTEIb AKHHOB: COCTAB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (peaKkIy IHIpUPOBAHUS,
raJIor€HUPOBAHNUS, TUIpaTallii, TOPEHUS ), TOJTyUEHHE U IPUMEHEHHUE.

Apensl. benzoun: cocraB, ctpoenue, pusnueckue 1 XUMUUYECKHE CBOMCTBA (peaKLMU TajloreHupOBaHMS
U HUTPOBaHHUA), TNOJy4YE€HUE U MpPUMEHEHUE. Tonyon: cocmas, cmpoeHue, Quauueckue u Xumuueckue
ceolicmea (peakyuu 2an02eHUpo8aHUss U HUMPOBAHUs), NoxyyeHue u npumeneHue. TOKCUYHOCTb apeHOB.
I'enernueckas cBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIMMHI K Pa3IMYHbIM KJIaccaM.

[TpupoHbIle MCTOYHHUKH YTiaeBOAOpoAoB. IIpupoansbliil ra3 u nomyrHele HedTsHBIE Ta3bl. HedTh 1 eé
npoucxoxaeHue. CrocoObl nepepaboTKu He(TH: MeperoHka, KPeKUHr (TepMUYECKUM, KaTaIUTHYECKUN),
nuposu3. [IpoaykTel mepepaboTku HepTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
YTOJIb ¥ TIPOJIYKTHI €T0 MepepadboTKH.

OKclepUMEeHTAIbHbIE METObl M3YYEHHs BEIECTB W WX NPEBPALCHUN: O3HAaKOMIIEHHE C 00pa3laMu
lacTMacc, KaydyykoB U pe3uHbl, kojulekiuu «HepTs» U «YTomb», MOAETUPOBAHHE MOJEKYI
YIJIEBOIOPO/IOB M TaJIOT€HONPOU3BOIHBIX, MPOBEJCHHE IPAKTUYECKONH pabOThl: MOJy4YeHHE JTUJICHA U
W3yYEHHUE €ro CBOMCTB.

Pacuérnpie 3a1a4u.

Boruncnenuss mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJTHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenbHble OHOATOMHBIE CIHUPTHL. MeETaHOI M 3TAaHON: CTPOeHUE, (PU3NYECKHEe U XUMHYECKHE
CBOMCTBA (peakIM ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOI0POJIaMU, TOpPEHNUE), TpuMeHeHne. Bogopoanbie
CBA3U MEXIY MOJIEKYJIAaMH CIIUPTOB. JleMICTBME METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHL. OTUICHIVIMKONb M TIUIEPUH: CTPOCHUE, (U3NYECKHE M XUMUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO ILEJIOYHBIMU METajulaMH, KadeCTBEHHas pPEaKlMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha opraHusMm uesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

®deHol: CTpoeHWE MOJEKYNbl, (QHU3NYeCKHe W XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue penona.




Anbnerunsl U kemonvl. DopManbIerui, ameTaibIeru]: CTpoeHue, (U3MYeCKHe W XHMHUYECKHE
CBOMCTBA (PEeaKLMU OKUCIEHUS U BOCCTAHOBIIEHUS], KAUECTBEHHBIE PEaKLUH), TIOTYYE€HUE U IPUMEHEHHUE.

OHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHasl KHCJIOTBI: CTPOCHUE,
¢bu3nyeckue U XMMHUUYECKHE CBOMCTBa (CBOIcTBa, oOMe Ul Kilacca KUCIIOT, peakuus 3Tepu(uKanun),
nojrydeHue u npumenenue. CTeapuHOBask U OJCUHOBAS KUCIOTHI KaK MPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mblja Kak COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOMOILEe JIelicTBHE.

Crnoxable >QHUpPBl KaK MPOM3BOJIHBIE KAPOOHOBBIX KHUCIOT. [ 'MApPOIHM3 CIOXKHBIX 3QHUpoB. JKupHL
I'maponns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(UKanus YriaeBoJoB (MOHO-, IU- W TonMcaxapunel). [nrokoza —
IPOCTEHIIMM MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKME M XUMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruzapokcunom menu(ll), oxucnenne ammmuauHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAQHOBJICHHE, OpOXEHME TIJIHOKO3bl), HAaXOXJIEHHE B IPUPOJE, NPUMEHEHHE, OMOJOTHMYecKas poJlb.
dorocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u nemutronos3a kak npupojasble nonuMepsl. CTpoeHne Kpaxmania 1 Helutro103sl. Pusndeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KAaUeCTBEHHAs PEAKIIUs C HOJIOM).

OKcllepUMEHTAIbHbIE METO/bl M3YYEHHs BEIECTB U WX NPEBPALICHU: NMPOBEJCHNUE, HAOII0AeHuEe U
OIHMCAaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMA OJJHOATOMHBIX CIIUPTOB
(oxucnenue »staHosna okcuaoM Meau(ll)), MHOroaTroMHbBIX CHHUPTOB (B3aUMOJEHCTBHE IJIMLEPUHA C
ruapokcuaoM  Mmeau(Il)), ampnernnoB (oKHCIeHME aMMHUA4YHBIM pacTBOpoM okcuja cepebpa(l) wu
rugpokcuaom meau(Il), B3ammopeicTBue Kpaxmajna C HMOAOM), IPOBEIEHHE IPAKTHUUECKOW pPabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBI.

Pacuérneie 3a1ayn.

Bbruuciienuss 1o ypaBHEHHMIO XWMHYECKOW peakiuu (Macchl, 00b&Ma, KOJMYECTBA MCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAaKLUMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3zoTcozepikalie OpraHnuecKue CoeIMHEHHMSL.

AMUHOKHCIIOTHI KaK am(oTepHble OpraHnyeckie coequHeHus. Pu3nveckne u XMMUYECKHE CBOWCTBA
aMMHOKUCIIOT (Ha IpuMepe TuiHa). buonorndyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benku kak nmpupoaHbIE BBICOKOMOJIEKYJSpHbIE coequHeHMs. [lepBuuHas, BTOpUYHAs U TpETHYHAs
CTPYKTypa O€nKOB. XMMHUECKHE CBOHCTBA OENKOB: TMAPOJSU3, JE€HATypalus, KAaYeCTBEHHbIE PEaKLUU Ha
OeNKH.

OKcliepUMEeHTAIbHbIE METOJIbl M3YUYEHMsI BEUIECTB M MX MPEBpAIleHU: HaONI0JeHUEe U ONHUCAHUe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPU HarpeBaHUH, [IBETHIE PEAKI[UU OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OCHOBHbIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COE€IUHEHHI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEPU3ALNM, CpedHsAs MOJIeKyJsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3alusl U MOJTUKOH IEH CAIHsl.

OKclepUMEeHTAIbHbIE METObl M3YYEHHs BEIECTB W X NPEBPALCHUN: O3HAaKOMIIEHHE C 00pa3lamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeamMeTHbIE CBS3H.

Peanmu3amuss MeXnpeaMETHBIX CBA3€H IpW  M3Y4YEHMM oOpraHnyeckod xumuu B 10  kimacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IMOHSATUH, TaKk M TOHATHH,
SIBJISFOIIMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OO1u1re ecTeCTBEHHO-HAYUHBIE TIOHATHS: SBJICHHE, HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHaJIH3,
CUHTE3, Ki1accuduKaius, epruoJuIHOCTb, Ha0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEINPOBAHHUE.

®dusuka: mMatepusi, SHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SJHEPIeTUUECKHI YPOBEHbB, BEIIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKUE BETUYMHBI U €JUHUIIBI UX U3MEPEHUSI.

Bbuonorus: knerka, opranusMm, Ouocepa, oOMEeH BelIeCTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTHUECKH
aKTUBHBIC BeliecTBa (O€IKU, YTIAEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuIIEeBble HNPOAYKTHI, OCHOBBI pAallMOHAJBHOIO IMTAaHUS, MOIOIIUE CPEJCTBa,
JIEKapCTBEHHbBIE U KOCMETUYECKHUE MPENapaThbl, MaTepHaIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.




11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHYECKUH dJeMeHT. AToMm. Slnpo aTtoma, W30TOMBL. DJIEKTPOHHAs 00070YKa. DHEPreTHUYEeCKUE
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIPE/ICICHHS ICKTPOHOB
0 OpOUTANISIM B aTOMaxX AJIEMEHTOB MEPBBIX YETHIPEX MEPHOI0B. DNEKTPOHHAS] KOH(PUTypaIUs aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrtema xumuyeckux 3inemeHToB . . MenneneeBa. CBsi3b
nepuoanueckoro 3akoHa u llepuogmueckoit cucrembl xumudeckux siemeHToB [l WM. MenneneeBa ¢
COBPEMEHHOM TE€OpUel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepuojaM. 3HaYCHUE NEPUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBSI3b. BUIbI XMMHUYECKOHN CBA3M (KOBaJE€HTHAas HEMOJSpHAs U
MOJIIpHAsl, HMOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XUMHUYECKOW CBS3H
(oOMeHHBI M JOHOPHO-aKUEeNnTOpHbINH). Bogopomnas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIIATENBHOCTD.
Crenenp okucieHus. MIoHbI: KAaTUOHBI U @HUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucremax. MICTHHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBasi 1011 BEIIECTBA B
pacTBope.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHknaTypa HeopraHMYeCKMX BEIIEeCTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumundeckas peakuus. Knaccudukanus XMMHUUECKUX PEaKIMi B HEOPTaHHMUYECKOH M OpraHu4ecKou
XUMHH. 3aKOH COXPAaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIlECHUs SHEPIUU IPU XUMUYECKUX
peakLusx.

CKOpOCTh peakiuu, e€ 3aBHCUMOCTh OT Pa3IMYHBIX (akTopoB. OOpaTHMbIE peaknuu. XUMHUYECKOe
paBHOBecue. PaKTOPHI, BIUAIONIME HA COCTOSIHUE XUMUUecKoro paBHoBecus. [Ipunuun Jle llatense.

OnexTponutuyeckas aucconuanus. CuiibHble U cialble AeKTposnThl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpasbHasi, LEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKcllepUMEHTAIbHbIE METOJbl M3YYECHHs BELIECTB M WX NPEBpallleHUH: JAEMOHCTpalus TaOJuIy
«Ilepuognyeckas cucreMa xuMmuudeckux oiemeHToB J[. WM. MenaeneeBa», H3ydeHUE MOJENEH
KPUCTAJITINYECKUX PEILIETOK, HaOmro1eHue
U OIHMCaHUE JIEMOHCTPAIMOHHBIX M JIAOOpPaTOPHBIX OMNBITOB (pa3joXKEeHHE IEepPOKCHIa BOJOPOAa B
IIPUCYTCTBUM KaTalu3aTopa, ONPEIEIIEHUE CPEAbl PacTBOPOB BELIECTB € IOMOILBIO YHHMBEPCAIBHOIO
MHJMKATOpa, pPEaKIMM HOHHOTO OOMEHa), MpPOBEACHHE MNPAKTUYECKOW paboThl «BiusHHME pazIu4HbBIX
(akTOpPOB HAa CKOPOCTh XUMUYECKON pPEaKIum».

Pacuérnble 3anaum.

Pacy€rbl 0 ypaBHEHUSAM XMMUYECKUX PEaKLU, B TOM YHMCIIE TEPMOXUMHUUECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAHUEM ITOHATHS «MACCOBasl JOJIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenue HemeramioB B Ilepmoandeckoil cucTeMe XUMHUYECKMX 3JIeMEHTOB /.
W. MenneneeBa U 0coOEHHOCTH CTpoeHHs aroMoB. (Dusnueckue CBOICTBa HEMETAIOB. AJIOTPOIUS
HEMeTaJUIOB (Ha IpuMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETaioB (TaloreHoB, cephl, a3ora, ¢ocdopa, yriepona u
KPEMHHUS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

[IpuMmeHeHNne BaKHENIINX HEMETAJUIOB U UX COETUHEHUI.

Meramnsl.  [lonoxenne wmeramioB B Ilepuoguyeckoll cucTeMe XUMHYECKHMX dJIeMeHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmme (uznyueckue
cBoMcTBa MeTauoB. CIUIaBel METAIJIOB. DJIEKTPOXUMHAYECKHUN psAJT HAIPSHKEHUN METAJIOB.

XUMHUYECKUE CBOMCTBA BaXXHEUIIUX METAJUIOB (HATpUH, KA, KaJIbLMi, MarHui, allOMUHUH, [IUHK,
XpOM, JKeJe30, Me/ib) U UX COeTMHEHUH.

OOu1re criocoObl oMy4YeHHst MeTayuIoB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHUs] BELIECTB M WX MPEBPALIEHUN: H3YyYEHHE KOJUIEKLHUU
«MeTamnel W CIUIaBbl», OOpas3l0OB HEMETAJJIOB, PEIIEHHWE 3KCIEepUMEHTANbHBIX 3ajad, HaOIoJeHHe u




OMHMCAaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOACWCTBHE THIPOKCHIA ATIOMHHHS C
pacTBOpaMH KUCJIOT U IIeI0Uei, KaueCTBEHHbBIC PEAKIIMU HAa KATHOHBI METAJIJIOB).

Pacuérnbie 3a/1auu.

Pacuérel Maccel BemiecTBa wiM 00bEMa ra3oB IO HM3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacYEéThl MacChl (00bEMA, KOJIMYECTBA BEIECTBA)
MPOAYKTOB PEAKIMHU, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B o0ecriedeHUr IKOJOTUYECKON, YHEPTeTUYECKON U MHINEBOW 0€30MMacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHsTHE 0 HAyYHBIX METOJaX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUH.

[IpencraBnenus: 06 0OIMMX HAYYHBIX MPUHIIUITAX TPOMBIIIUICHHOTO IMOJYyYEHUs BAXKHEHUIIIUX BEIIECTB.

UYenioBek B MUpE BEILIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIIbHBIE MATepUalIbl, KOHCTPYKIIMOHHbBIE
MaTepHalibl, KPacK, CTEKJI0, KepaMuKa, MaTepUalibl I AJIEKTPOHUKH, HAHOMATEPHUasbl, OpPraHUYEeCKUe U
MUHEpAILHBIC YI00pEHUSI.

XuMHUA U 3J0pOBbE YEJIOBEKAa: IpaBWJIA HCHOJb30BAHMS JICKAPCTBEHHBIX IpPENapaTroB, IpaBuia
0€301MacCHOTO MCIIOIH30BAHMS PENApaTOB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MeKIIpeIMETHBIC CBS3U.

Peanuzanus MexnpeaMEeTHBIX CBSI3€H MPU M3ydyeHUHU oOuiell 1 Heopranuyeckoil xumuu B 11 kiacce
OCYIIECTBJISIETCSA Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHSTHH,
SIBJISIFOIUXCSI CHCTEMHBIMU JUIS1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAYyYHBbIE TIOHATHS: HAy4YHBIA (pakT, TUNOTE3a, 3aKOH, TEOpHUs, aHATU3, CUHTE3,
KJ1accuuKanus, NepuoAMIHOCTh, HAOJIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepusi, OHEpPrus, macca, aTroM, DJJIEKTPOH, TMPOTOH, HEWUTPOH, HOH, M30TOIl,
PaINOAKTUBHOCTh, MOJIEKYJIA, YHEPreTUYECKUM YPOBEHb, BEHIECTBO, TEIO, O0BEM, arperaTHoOe COCTOSHUE
BeIeCTBA, ((U3NYECKHUE BEIIMYMHBI M CIMHUIIBI UX H3MEPEHUS, CKOPOCTbD.

buonorus: kietka, opranusm, 3KocucreMa, ouocdepa, Makpo- ¥ MHUKPOIJIEMEHTBI, BATAMHHBI, 0OMEH
BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIE TOPO/IbI, TIOJIE3HBIE UCKOIIAEMbI€, TOTUIUBO, PECYPCHI.

TexHonmorus: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIypIrusi, MPOU3BOJACTBO  CTPOUTEIBHBIX
MaTepuajioB, CEJIbCKOXO35HUCTBEHHOE IPOU3BOJICTBO, IHIIEBAsi MPOMBIIUIEHHOCTh, (apMalieBTHYeCcKas
MPOMBILIIIEHHOCTh, POU3BOJCTBO KOCMETHYECKUX IpPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX
MAaTepHAJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

TeMaTHuecKoe IJIAHUPOBAHHUE

10 kaacc
KoummyecTBo yacoB DJIEKTPOHHBIE
Ne HaumenoBaHue pa3jie/ioB u Konrposs  Ilpakrtuue  (uu¢poBbie)
n/n TEM NMPOrpaMmbl Bcero HBIE cCKue 06pa30BaTeJIBHI)Ie
padoTbI padoThbI pecypchl

Paznen 1. Teopernueckue ocHOBBI opranuveckoi xumum (2,3,4,5,7)

[Tpeamer opranudeckoit https://academy-
11 xumun. Teopust crpoeHus 3 0 0 content.apkpro.ru/lesson/a9f
' OpPraHUYeCKUX COCTUHCHUI 3d191-5ele-4e24-ac02-
A. M. byrnepoBa efb16fad49f6a
Hroro no pasneny 3
Paznen 2. Yraesonoponsi (3,4,5,7,8,10)
https://academy-
21 [IpenenpHBIEC YTIEBOIOPOIBI 2 0 0 content.apkpro.ru/lesson/25
' — aJIKaHbI 8ddc06-ec23-473c-b3d7-
ed82fcaddd02
HenpenenbHbie https://academy-
2.2 YIIEBOAOPOIBI: ATKEHBI, 6 0 1 content.apkpro.ru/lesson/40
QKA UEHBI, aJTKHHBI 38171e-4158-4bd1-ae98-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

18dc1cfbh9399

https://academy-

23 Apomarnueckue 9 0 0 content.apkpro.ru/lesson/d8
' YIIIEBOAOPOIBI 6d7d00-d5b4-491d-aded-
c3ddal9feef4
[TpupogHBIE HCTOYHUKHU
2.4 YIIJIEBOJIOPOJIOB M UX 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Hroro no pazueny 13

Paznen 3. Kuciiopoacoaep:kamme opranndeckue coexnuenns(4,5,7,8,10)

https://academy-
ntent.apkpro.ru/l n/54
s oo nimloues
c04fa471694f
https://academy-
3.9 Anpreruasl. KapboHnoBsie 7 0 1 content.apkpro.ru/lesson/86
KUCIOTHL. CI0KHBIE 3(DUPBI 64b319-0ba3-4945-b076-
cb7ae5858b90
https://academy-
content.apkpro.ru/lesson/70
33 | Vrmesoms 3 ! 0 0243 don6-4781-063h-
01d2e212d4d0
Wtoro no pazneny 13
Paznen 4. A3zorcoaep:kamue opranndeckue coequnenns(6,7,8,10)
https://academy-
41 AMHHBI. AMAHOKHCITOTEI. 3 0 0 content.apkpro.ru/lesson/0Oc
benku 608a59-4c69-4481-839¢-
9205f201b73e
Wroro o pasznmeny 3
Paznen 5. BoicokomoliekyJisipablie coequHenust (6,7,8,10)
5.1 IInactmaccet. Kayuyku. 2 0 0 https://lesson.edu.ru/04/10
Bomokna
Hroro no pazneny 2
OBIIEE KOJMYECTBO YACOB 34 5 5
I1O ITPOI'PAMME
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaunmMeHoBaHue pa3iesioB u 71 BbI
n/m Tem nporpaMMblp : Bcero Konrpoanbn | Hpakrmiec f)lgp(zll)foonaT;)mﬂme
ble padoTbl  KHe padoThl pecypesi

Pasznea 1. Teoperuueckue 0CHOBBI X

CtpoeHne aToMOB.
[Iepuonnueckuii 3aKOH U

umnu(2,3,4,5,7)

1.1 [Meproanveckas cucrema 3 0 0 https://lesson.edu.ru/04/10
XUMHUYCCKUX IJICMCHTOB I[
. Menneneena
1.2 XUMUYECKUE PEaKIUH 6 1 1 https://lesson.edu.ru/04/10
1.3 CTpocrue BemecTsa. 4 0 0 https://lesson.edu.ru/04/10

MHoroob6pasue BenecTB



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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Hroro no pazneny

13

https://lesson.edu.ru/04/10

Paznen 2. Heopranuveckast xumusi(2,4,5,7)

2.1 MerTaiis 6 https://lesson.edu.ru/04/10
2.2 Hewmeramist 9 https://lesson.edu.ru/04/10
2.3 CBA3b HCOPraHMCCKHX 1 2 https://lesson.edu.ru/04/10
OpPraHn4Y€CKuUX BEIIECCTB
Hroro 1o pazueny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumusn u :ku3un(2,3,4,5,7,8,9,10)
3.1 XUMUS U )KU3H 4 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34
110 ITPOT’PAMME
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