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INOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa Mo XMMHUHM Ha YpOBHE CpEIHEro oO0IIero obpa3zoBaHus pa3paboTaHa HAa OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit ®enepanumny,
TpeOOBaHUH K pe3ylbTaTaM OCBOCHUS (perepanbHOil 00pa3oBaTeNbHON MPOrpaMMBbl CPETHETO OOIIEeTo
obpazopanus (DPOII COO), npexacrapieHHbIx B DefepalbHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
craugapre COO, c¢ yuérom Konnenmuu mnpenojgaBaHus ydeOHOTO mnipenMera «XUMHUS» B
oOpa3oBaTenbHbIX  opranuzamusx  Poccuiickoit ~ depepaumu,  peanu3ylOUMX  OCHOBHbBIE
o0Opa3oBaTellbHbIE MPOrpPaMMbl, U OCHOBHBIX MOJNOXEHUH «CTpaTeruu pa3BUTHsS BOCIUTaHUSA B
Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOX0JI0B K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K ONpEAeNeHUI0 OOLIeil cTpaTeruu
0o0y4yeHMsI, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIUXCSA CPEACTBAMHU Y4eOHOIO IpeaMera «XUMHsS» A
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUenTyaiabHble mnosoxkeHus PrOC COO o
B3aUMOOOYCIIOBIIGHHOCTH LEJEH, COJEpKAHUS, PEe3yJbTaTOB OOy4YeHUS W TPeOOBaHHN K YpPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumudeckoe o0pa3zoBaHue, MOTYy4aeMO€e BBIITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu3aluiy,
ABJISICTC HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIUM 3TaroM
peanu3alMM Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHUCTEME XHMHUYECKOr0 O0pa3oBaHMA. OTH LEHHOCTU KacaloTcs II03HAHUS 3aKOHOB
npupozbl, (GOpMUPOBAHHST MUPOBO33PEHUST M OOIIEH KYJIbTYphl YEJOBEKa, a TaKkKe IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U HPUPOAHOM cpene. Peanmusyercs xumuyeckoe
oOpa3oBaHue OOYyYalOIIMXCS Ha YpPOBHE cpelHero oOIiero oOpa3oBaHUs CpEJICTBAMHU Y4eOHOro
npeaMera «XUMHUS», COJEpKaHUE M MOCTPOEHHE KOTOPOTO ONPENENIEHbI B MPOrpaMMe MO XUMHH C
y4€TOM cHeuMPHUKU HAyKH XUMHUH, €€ 3HAYCHUs B MO3HAHUM NPUPOJBI U B MaTEpUATbHON KU3HU
olmiecTBa, a TaKke C Y4ETOM OOMMX Leneld M NPUHIMIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIPaeT OcO0yl0 pOjb B COBPEMEHHOM
IUBUJIM3AlMN, B CO3/laHUM HOBOM 0a3pl MarepualbHOM KylnbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PALMOHAIBHOTO HAyYHOI'O MBILIUIEHUS, B CO3JaHUE IEIOCTHOTO IMpPEJICTaBICHHUs 00
OKpY’KaloIIeM MUpE Kak 0 €IUHCTBE MPUPO/IbI U YeIOBEKa, KOTOpoe (POpMUPYETCs B XMMUU Ha OCHOBE
MOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHEM BEIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C OPYIMMHM €CTECTBEHHBIMH HayKaMM, XMMHs CTajla HEOThEMJIEMOMN
YaCThI0 MHUPOBOH KyJBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPyJa M >KU3HU KaKIOro 4ieHa
oOmiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa CO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha pelIeHHe TTI00aJbHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS UEIOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBOH, IKOJOTMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBMM ¢ OOMmMMH IEeMAMH M TNPUHLIMIAMH CpEeIHEro o0Iero oOpazoBaHHS
conepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO TMOJArOTOBKY OOy4aroumuxcs, HEOOXOIUMYyI0 UM s
BBIPAOOTKM MMPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisromuMu npeaMera «XUMHs» SBII0TCA 0a30Bble Kypchl — «OpraHudeckas XUMHsD» U
«O0mas ¥ HeopraHW4yecKas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COZEp)KaHUS KOTOPBIX SIBIISIOTCA
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHWUU MO HEOPTaHUYECKOW XMMHHU (C BKIIOUYCHHUEM 3HAHHWHA W3
olmield XMMUM) U opranndeckoi xumuu. DopMupoBaHHE JAHHOM CHUCTEMbl 3HAHWH MPH HW3YYCHUH
npeaMera 00ecneuynBaeT BO3MOYKHOCTh PACCMOTPEHMs BCETO MHOrooOpasusi BEIIECTB Ha OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUHU.



Crpykrypa conepxkanuss KypcoB — «OpraHudeckas xumusi» U «OOImas ¥ HeopraHuyecKas
XUMUS» CPOPMHUpOBaHA B TpOrpaMMe IO XWMHH Ha OCHOBE CHCTEMHOTO MOIXO0Ja K H3YyYEHUIO
ydeOHOro Mmatepuajia u OOyCIIOBJICHA HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OmnpeNneaEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOd XHMHH BEIEeCTBa
paccMaTpUBaIOTCSI HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMSI OPTaHUYECKUX COCAUHEHHUM, a TaKkKe
HA YPOBHE CTEPEOXMMHUYECKUX W IJICKTPOHHBIX MPEICTABICHUI O CTpoeHHMH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OHOJIOTHYECKU
aKTHBHBIX COEIUMHEHUH. B Kypce OopraHMYecKoil XMMHUHU TMOJIYYaroT pa3BUTHE CHOPMHUPOBAHHBIC HA
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs MEPBOHAYATIBHBIC MPEICTABICHHUS O XUMHUYECKOW CBS3H,
KJIACCU(UKALMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEHIECTB OT HX CTPOCHHS, O
XUMUYECKON PEaKIIUH.

[Tonq HOBBIM yIVIOM 3peHUs B TpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBaCTCS
W3yYEHHBII Ha ypOBHE OCHOBHOTO o0Omero oOpa3oBaHUs TEOPETHUYECKUUA Marepuanl |
(aKTOJIOTUYECKHE CBEJICHUSI O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0mas ¥ HeopraHuyeckas XHUMHUS» OOyYaloIIUMCA TMPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh
3HaYEHHE TEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX M METOJIOJIOTMUYECKUX MO3MIMM, TIydxke
MOHSTh MCTOPUYECKOE M3MEHEHUEe (YHKIMA 3TOro 3aKoHa — OT oOoOmiaromeld A0 OOBSICHSIOUICH U
MPOTHO3UPYIOLLIEH.

Enunas cucrtemMa 3HaHMII O BaXKHEHMIIMX BEUIECTBAX, WX COCTaBE, CTPOEHUH, CBOWCTBAX M
MPUMEHEHUU, a TaKK€ O XUMHUYECKHX DPEaKIMSIX, UX CYIIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnonHsercs B Kypcax 10 u 11 kimaccoB anemMeHTaMu COAEpKaHUs, UMEIOIIMME KyJIbTYPOJIOTHYECKUN
U TPUKJIAJIHON XapakTep. JTU 3HAHHS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XHMHUU C JAPYTHUMH
HAayKaMH, PACKPBIBAIOT €€ pPOJb B TO3HABATEIbHOW W TMPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBaXXEHHUS K MPOIECCY TBOPUECTBA B OOJACTH TECOPUHM U MPAKTUUECKHX
MPUIOKEHUH XUMHUHU, TMOMOTAIOT BBIMTYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JHUYHOCTHO
3HAYMMBIX MPOOJIEMax, CBA3AaHHBIX C XUMHUEH, KPUTHIECKH OCMBICIMBATh HHPOPMAILIUIO U TTPUMEHSITh
e€ Uil TIONOJIHEHWUS  3HAHWUM, PpEHICHUS  HUHTEIUICKTYAIbHBIX W OKCHEPUMEHTAIBHBIX
HCCIIeIOBATENLCKUX 3a/ady. B 1enoM copepxkaHue y4eOHOTro mpeamera «XUMHUS» JaHHOTO YPOBHS
W3YYEHUS OPHUEHTHPOBAHO Ha (POpMHpOBAHUE Yy OOYYAIOMIMXCS MHUPOBO33PEHYECKONW OCHOBBI IS
noHuMaHusg (QuIocopCKUX WUIeH, TaKUX KaK: MaTepualbHOE EIMHCTBO HEOPTaHHUYECKOTro |
OpPTraHUYECKOT0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIIECTB MX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM IKCIEPUMEHTA M PEIICHUs MPOTHUBOPEUHI MEXIy HOBBIMU (aKkTaMu U
TEOPETUUYECKUMH TPEANOCHUTKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUU IKOJIOTHUYECKUX MPOoOIeM, a
TaKKe MpoOsieM cOepeKEHUsT dHEPTETHUECKUX PECypCOB, CHIPhs, CO3JaHUS HOBBIX TEXHOJOTHH M
MaTepHaIoB.

B mutane pemieHus 3a7ad BOCIMTAHUS, Pa3BUTHUS U COLUATM3AIMH OOYYAIOIIUXCS TMPHHSITHIE
nporpaMmMoil 1O XHMMHHM TOAXOJAbl K OINPEICICHUIO COACpPXKAHUA M TMOCTPOCHUS MpeaMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHKNE YHUBEPCATBHBIX YUYECOHBIX NEHCTBUM, UMEIOIINX 0a30BO€ 3HAUCHUE
JUISL  Pa3MYHBIX BHUIOB JIEATEIBHOCTH: pEIICHHWs MpoOJieM, TIOMCKa, aHaiu3a W 00paboTKH
uH(pOpMalliK, HEOOXOJWMBIX I TPUOOPETEHHs] OMbITa MPAKTUYECKOM U HCCIeI0BATENIbCKON
JIeSITeIbHOCTH, 3aHMMAIOIICH BaXKHOEC MECTO B IIO3HAHUU XUMUU.

B mpakTuke mpernogaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs, TaK U Ha
YPOBHE CpeaHero oomero oopa3oBaHusi, MPU OMPEICICHUN COJICPKATCIIbHONW XapaKTEPUCTUKU IIeTIei
M3y4YeHUs TMpeaMeTa HalpaBiICHUEM [EPBOCTENEHHON 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCS
dbopMUpPOBaHHE OCHOB XUMHUYECKOW HAyKM Kak OO0JIACTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPAKTUYECKOW JCATEIHPHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKON TOYKHM 3PCHHS TaKOW MOAXOA K OMPEACICHUIO IeJIeH M3yYeHHUs MpeaMeTa SBIISCTCS
BIIOJIHE OTPAB/IAHHBIM.

CornacHo JaHHOH TOYKe 3pEHUS TJIABHBIMH LEISIMH U3YYCHHUS TpeaMeTa «XUMHUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:



e (opMUpOBaHHE CUCTEMbl XUMHUYCCKUX 3HAHWU KaK BOXKHEWINIEH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeKAT KJIIOUEBbIC MOHATHS, (yHIaMEHTAIbHbIE
3aKOHBI W TEOPUM XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOEHHE W TIOHUMaHHUE CYIIHOCTU
JOCTYIHBIX 000OIIEHNH MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HuX
pa3BUTHUS U CTAHOBJICHHUSI,

e (QopmupoBaHME W pa3BUTUE NPEACTABICHUH O HAYYHBIX METOJaX IO3HAHUS BEUIECTB WU
XUMHUYECKHUX peaKkiuil, HeOOXOAUMBIX JJIsi MPHOOPETEHUs YMEHHI OpUEHTHPOBATHCS B MHUpPE
BEIIECTB U XUMHYECKHX SIBICHUN, HMEIOIIUX MECTO B MPUPOJIe, B TMPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JESTENLHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U OOBSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, coaepskaTenbHas XapaKTepUCTHKA LeJed M 3aqady U3ydyeHus MpeaMera B
mporpaMMe MO0 XMMHUU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMHU B
cucreMe cpeaHero oOmiero oopasoBanusi. CeroiHss B MPENoJaBaHUM XUMHH B OOJBIIEH CTENICHU
oTHaéTCsl MPEANOYTEHNE MPAKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OOY4EHHs, OPHEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaICIONIEro He HabOpOM 3HAHUA, a
(GyHKIIMOHAIBHOU TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHMSIMH aKTHBHOTO IMOJIyUY€HUsl 3HAHUU U
MPUMCHCHHUS UX B PEATHHOU JKU3HH JIJIS PEIICHHSI MPAKTUICCKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpW U3yYEHUU MpeaMeTa «XUMUS» JOMUHHUPYIOIIEe 3HAUCHUE MPHOOPETatoT
TaKue MeJH U 3a7a49M, KaK:

ajanTtanus OOY4YaloIIMXCs K YCJIOBHSIM JIWHAMUYHO Pa3BUBAIOLIETOCS MUpa, (HOpMUpPOBAHHE
UHTEJJICKTYaJTbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCILHOMY TPUHSATHIO TPAaMOTHBIX PEIICHH B KOHKPETHBIX JKU3HCHHBIX CHTYAIHsIX,
CBSI3aHHBIX C BEIICCTBAMH H UX IIPUMEHEHHEM;

dbopMupoBaHre y 0OydarOIIUXCsl KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHINMN), MMEIOIINX
YHHUBEpCaIbHOE 3HAUYCHHUE ISl PA3IMYHBIX BUJIOB JACSITENLHOCTU: PEUICHHs PoOieM, MONCKa, aHaIu3a
U 00paboTKu HMHPOpMAIMK, HEOOXOIUMBIX MJIi NPUOOPETEHHUsS OIbITa JESTENIbHOCTH, KOTOpas
3aHMMaeT Ba)XHOE MECTO B IMO3HAHWM XWMHH, a TAaKKE U OICHKH C IMO3UIMHA JKOJIOTUYECKOH
0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKHX MPOIIECCOB HA OPraHM3M 4YelOBeKa W
HIPUPOJHYIO Cpeay;

pa3BUTHE TIO3HABATEIFHBIX HWHTEPECOB, HWHTEIUICKTYyalbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENTFHO MPUOOPETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBUHU
C JKU3HEHHBIMH TMOTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOVCKA M aHaJIK3a Y4eOHOM 1 HaydYHO-TIOMYISPHONM HH(DOPMALIUKA XUMHUYECKOTO COJICPIKAHUS;

dbopMupoBaHHE W pa3BUTHE Yy OOYUYAIOMIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIIICHHUS,
HaOJIOIaTeIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAHHUE Yy O0ydaronmxcs yOe:KIEHHOCTH B TYMaHUCTHUECKON HANpaBIEHHOCTH XUMHH, €€
B2)XHOH POJIM B PEHICHUH TIIOOATBHBIX MPOOJIEM palliOHAIEHOTO PUPOAOIIONB30BAHHS, TIONIOTHEHUS
DHEPTETUYECKUX PECYPCOB M COXPAHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’)KHOTO OTHOLIEHHS K TPUPOAE M CBOEMY 3/I0pOBbIO, a TakKe MPHOOPETeHUs OIbITa
WCTIOJIb30BaHUS MMOTYICHHBIX 3HAHUH I MPUHSATHS TPAMOTHBIX PEIICHUH B CUTYaIlUsIX, CBI3aHHBIX C
XUMHUYECKUMH SBJICHUSMHU.

B yue6HOM 11aHE cpemHero oOmiero oopa3zoBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB IMpeIMeTHOM 00macTi «EcTecTBeHHO-HayYHBIC TIPEIMETHD.

OO11ee YuCIIO YacoB, OTBENEHHBIX ISl M3YyUCHUsI XUMHHU, HAa 6a30BOM YpPOBHE CPEIHEr0 OOIIETo
obpazoBanusi, coctabiseT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1
4ac B HEJEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4eckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B IMOIYYCHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHUU (IJIaBJI€HUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHE, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiime
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklUuu 3aMeleHus u
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUHN psAJl. DTUIEH U NPONWIEH — MpOCTeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKHE CBOICTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IprpoaHbIil Ta3 U MOMyTHBIE HE(TSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCHepUMEHTAJIHBIE METO/bl M3Y4YEHMsI BEUIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHHUE C
oOpa3iiaMu T1acTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanye opranuieckne coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YesloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJy4eHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepudUKalM), MoldydeHue M mnpuMmeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(pHUKAIMS YIIIeBOAOB (MOHO-, 1U- U Mojucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXKACHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KadeCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
CcrupToB (B3ammojelicTBHe ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coenuHeHus. dPusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKME CBOMCTBa OENKOB: THUIAPOIM3, JEHATYpalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyasipHbIE COeJUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAlllEHU: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, TEePHOAUYHOCTb, HAOIOJCHHE, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAIllMOHAIBLHOTO MUTaHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMUYeckui 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpPOHHAs 000JI0YKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema Xxumudeckux osnemeHtoB J[. M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKOW CBs3U (OOMEHHBIN W JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOoTpULATENIbHOCTD. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBAa BEILIECTB OT THIIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. ['eHeTHYeckas CBS3b HEOPraHWYECKUX BELIECTB, MPUHAUICKAIIUX K Pa3IUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PpEaKIUii B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peaknuu, €€ 3aBHCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIHU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCIIas, HEUTpaibHasl, IeI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M WX MPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJI0JeHHe U ONMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOr0 OOMeHa), MPOBEJCHHE MPAKTUYECKOH paboThl «BiusHHe pa3indHbIX (PAKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pac4€rbl Mo ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hewmerannsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepoa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIoB (TaJIOTEHOB, cephl, a3ora, docdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmume
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJICKTPOXUMHUECKUU DS HampsHKeHUiH
METAJIJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

O611me cocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTalljIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIIHBIE METOJbl M3y4YEHHMs BEIIECTB M MX IPEBpAILEHUN: H3Yy4YECHHE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaOJMIOJEHME M  OMNKMCAaHUE JEMOHCTPAlIOHHBIX U  JIAOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pazBuTun MenuuuHbl. lloHATHE O Hay4yHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBaenns 00 OOWIMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepaMHKa, MaTepuajbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTO MCIIOJIb30BAHMSI IIPETIapaToOB OBITOBON XUMHUH B IMTOBCETHEBHON YKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMH, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToOM, JIEKTPOH, NMPOTOH, HEHUTPOH, WOH, HU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMS
pOrpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPAJULMN 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJOTMYECKOM KyJIbTYyphl M CIOCOOHOCTH CTaBUTh ILIETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajJaMH POCCUICKOTro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS INpeaMeTa «XUMHUs» OTpa)xaroT c(hopMHUPOBaHHOCTh
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ MPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B TIOJIYUEHHU M TOCIEAYIOIIEM aHau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO Mpoeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEJIOBEKA, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICI0OBaHKe, HAOIIOIEHIE, H3MEPEHHUE, SIKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAIbHBIC Yy4eOHBbIC ACHCTBHS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOITMYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYyIHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3INIHBIX METO/IOB IO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IWYHBIX BHIAOB W (OPM TpencTaBleHUs, KPUTHYECCKH
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((u3UyecKkue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI N0 CYLIECTBY OOCYX/1aeMOH TEMbI B XOJI€ JAMUAI0Ora U/WiIn AUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUU XHMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTJIACOBAHUS MTO3UIIUHI B X0/1€ 00CYX/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JACUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIIENOBATENBCKUX 3aiad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000OCHOBAHHOIO OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYMNIa, paguKal, HU30Mepus, W30Mepbl, TOMOJIOTMUECKUN psid, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTtnepoBa, 3aKkOH COXpaHEHHS MAacChl BEMIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, ONyYeHUHU U 0€30MaCHOM MCIOJIB30BaHNN BAKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYECKUX COECUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O0 U IPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynine CoeIuHeHUI
(YrieBoopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIMe COCAMHEHUS, BBICOKOMOJEKYIISIPHbIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIHMKONb, TJIMLEPHUH, (eHom, ¢GopMalbAeru, aneTaabIerul, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WJUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE NPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIHHN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHNE), WCIOJIb30BATh CHCTEMHBIC
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KEe MPaBHIIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(IpeBpallleHus] OPraHUYeCKUX BEIECTB MPU HArpeBaHUH, MOJYYEHUE ATUJIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alucCH ypaBHEHMH COOTBETCTBYIOIIMX pPEAKUUH WU
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoit nudopmaruu, IHTepHET U ApYyTrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAas cMbica mokaszarens [1JIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIESCTB M XUMUICCKUX SIBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHudeckas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT NPaKTUYECKUX 3aad M HIKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH O00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTH
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPTUU NPU XMUMHUYECKHX
peaKMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKallMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON JIEATEIBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIE MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTh, HErami€Has H3BeCTb, NMUThEBAas COJa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAUHEHHSX, TUI KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpPeAeIEHHOMY KIacCy/TpyIe COeAUHEHUH (IPOCThIE BEIIECTBA — METAILIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTepHBbIE THAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUUMPOBATh XUMHYECKHE PEAKIUHU IO PA3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHBbIE YPaBHEHUs peaklUii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIU OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHOW KHCIIOTHI, aMMHaKa, a Takxke c(hopMHUpOBaHHOCTH
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0l BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUM Ta30B IMPH XUMHUYECKHX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBWIA MOJB30BAHUS XUMHUYECKON TOCYAONH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBIMOIHATh XUMHYECKHNA HKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
HA CKOPOCTh XHMHYECKOW PEaKIUH, peaklMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMH Ha
cynb(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUIH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeJCTBA MAacCOBOM KOMMYHUKaiuu, HWuTepHer u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM Cpebl, OCO3HABATH OIMACHOCTh BO3JCHCTBHS Ha KUBBIC OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIESCTB M XUMUYECCKUX SIBIICHUI;

JUISL  CJICTIBIX ¥ CJIA0OBHAAIIMX OOYYAIOIUXCS: YMEHHE WCIIONbh30BaTh pPelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



KanenaapHo-rematudeckoe mianuposanue 10 kiacc

Ne [Mara usyyenus
KoJuinyec
n/n Tema ypoka
TBO 4aCOB LIaH daxr

OcCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX

1 coeauneHui. [Imactmacchl, Kayqyku, BOJIOKHA 1

2 OCHOBHBIE MTOHATHUS XUMUH BBICOKOMOJICKYJISIPHBIX COeTMHEHUI 1

3 Benku kak mpupoaHble BEICOKOMOJIEKYIISAPHBIE COCTUHEHUS 1
AMHMHOKHUCIIOTHI KaK aM(OTEpPHBIE OPraHNYECKUE COCTUHEHUS,

4 ux Omosiornueckoe 3HaueHue. [lenTuast 1

5 MHOroaToMHbIE CIIUPTHI: STHICHIIIHKOIb U TIIUICPUH 1
[IpenenvHbIE OHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOI.

6 BonoposHas cBsi3b 1

7 KonTponbHas pabora o pazneny «YTIEeBOAOPOIB) 1
[IpupoaHbIe NCTOYHUKH YTIIEBOAOPOIOB: IPUPOAHBIN Ta3 U

8 normyTHbIe HeTsIHBIE ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu 1
[Ipaktuueckas padora Ne 2. «CBoiicTBa pacTBopa YKCyCHOM

9 KHCIIOTBI» 1
OnHOOCHOBHBIE MPE/IeNbHBIE KAPOOHOBBIE KUCIIOTHI:

10 MypaBbHHAs U YKCYCHAsI 1

11 Anpaeruapl: GopManbAeru U aleTalbIerua. ALETOH 1
@DeHo: CTpOeHNE MOJIEKYJIBI, PU3MYECKHE U XUMUIECKUE

12 CBOMCTBA, IPUMEHEHHUE 1

13 Kupsr: THAPOTU3, TPUMEHEHUE, OHOJIOTHYECKAs POJIb KHPOB 1
CroxHbIe 23QUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

14 I'uoponus cnoxHbIX 3QHUpPOB 1
Mpl1a KaK COJH BBICHIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE

15 neiicTere 1
CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK MPEICTaBUTEIN

16 BBICIINX KapOOHOBBIX KHCJIOT 1

17 AMWHBI: METHJIAMHH U aHWITHH 1
KontponbsHas pabora 1o pasneny «Kucnopomcoaepxaiime

18 OpTaHNYECKUE COCAMHEHHS» 1

19 Kpaxman u nemironosa Kak IpupoAHbIe TOIUMEPHI 1
VYrueBonpl: cocTaB, Kiaccudukanms. BaxHewme

20 MPEe/ICTaBUTENH: TIIOK03a, PPYKTO3a, caxaposa

1




Teopust ctpoeHms Opranndeckux coenquueHnid A. M. byTtieposa,

21 €€ OCHOBHBIE MMOJIOKEHHS 1
[IpenMeT opraHuYecKoil XUMIH, €€ BOSHUKHOBEHHE, Pa3BUTHE U
22 3HaYEHUE 1
23 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1
24 MertaH ¥ 3TaH — MPOCTEHIINE MPEICTAaBUTEIN AIKaHOB 1
o5 AJIKaHBI: COCTaB U CTPOCHHE, FTOMOJIOTUUSCKUHN PSIIT 1
[IpencraBienue o KIaccu(pUKANA OPTAHUIECKUX BEIECTB.
26 Homenknarypa (cucremarndeckas) ¥ TPUBHAIbHBIC HA3BAHUS 1
OPTraHUYECKHX BEIECTB
AJIKHHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUSI, TOMOJIOT UUECKHIA
27 pan. ALEeTWIEH — NpOCTEUIINI NpeCTaBUTENb AIKUHOB 1
Anxanunensl. byranuen-1,3 u metunOyramuen-1,3. [lonydenne
28 CHUHTETHYECKOr0 Kay4dyKa U pEe3UHBI 1
[Ipaktuueckas padora Ne 1. «[lomydeHue aTUICHA B U3yYCHHE
29 €ro CBOMCTB»
30 OTUJIEH U NPONWIEH — MPOCTEUIINE NPEICTABUTEIN AJIKEHOB 1
IIpupoaHbIE HCTOYHMKH YITIEBOJAOPOAOB: IIPUPOIHBIH a3 u
31 nornyTHbIe HeTsHBIE ra3bl, HeQTh U IPOIYKTHI €€ mepepaboTKu 1
['eHeTnueckas CBS3b YIrieBOAOPOIOB, IPUHAIISKALIIHNX K
32 pa3IUYHBIM KJIaccaM 1
33 Apensl: 6eH3011 ¥ TOTyos1. TOKCHYHOCTB apeHOB 1
34 Brruucnenus o ypaBHEHHIO XUMHUYECKON PEAKIIUU 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
Kanennapno-remarndeckoe niianuposanue 11 kaace
Koaan Jara nzyuenust
Ne 4ecTB
Tema ypoka
n/n o IJIaH (axr
yacoB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB
Y UX COCMHEHUH 10 TPYyMIaM U IiepuoaM. 3HaueHne
1 MEPUOANYECKOT0 3aKOHA U CUCTEMBI XMMUYECKUX 3JIEMEHTOB 1
J.1. Menneneesa B pa3BUTUN HAyKU
Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema
2 xumMuueckux 3yemenToB JI. . MenaeneeBa, nx CBSI3b C 1
COBPEMEHHOM TEOPHUEH CTPOCHUS aTOMOB
XUMHUYECKUH AIEMEHT. ATOM. DJIeKTpOHHAsI KOH(DHUTypaIus
3 aTOMOB 1
4 Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX 1




coeqMHEeHUN. ['eHeTnyecKas CBsI3b HEOPraHMYECKUX BEIIECTB,
Pa3JIMYHBIX KJIACCOB

ITonsarue o AUCIICPCHBIX CUCTCMAX. Hctunnasie u KOJIJIOMJHBIC

5 pacTBOpbl. MaccoBas 7107151 BEIIECTBA B PACTBOPE
BanenTtHoCcTh. DnekTpoorpuiaTenbHOCTh. CTENEHb OKUCICHUS.
6 BewiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHMUS
Crpoenue BemiecTBa. XMMUUYECKasl CBSI3b, €€ BUJIbl; MEXAHU3MBI
7 o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BooponHas cBs3b
OnexrponauTuueckas aquccouuanus. Ilousarue o BogopogHoM
8 nokazatene (PH) pactBopa. Peakunu nonHoro ooMeHa.
['uaponu3 opraHUYeCKUX U HEOPTaHMYECKUX BEILECTB
[TpakTuueckas pabota Ne 1. «Bnusiare pa3ianuHbIX (akToOpoB
9 Ha CKOPOCTh XUMUYECKOW PEaKLIUM»
CkopocTb peakimu. OOpaTuMble peakui. XUMHIECKOe
10 paBHOBECHE
Knaccudukanus XuMU4ecKruX peakiyii B HEOPraHMIECKOU U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHS MacChl BEILIECTB;
11 3aKOH COXPaHEHMsI U MIPEBPALLCHUS] SHEPTUU IIPU XUMHUYECKUX
peakuusax
Ponb xumun B o6ecrieueHun 3K0JI0rHYeCKON, SHEPreTUIECKOM U
12 NUIIEBON O€30MMaCHOCTH, Pa3BUTUU MEIULIUHBI
AM@oTepHbIe HEOpraHNYECKHE U OPraHUYECKHUE COETUHEHUSI.
13 I'eHeTnyeckas CBSI3b HEOPraHMYECKUX M OPTraHUYECKUX
BELIECTB
Heopranunueckne u oprannueckue Kuciotel. Heopranmueckue n
14 OpraHMYECKHE OCHOBAHUS
15 KonTpomabnas pabora no temam «Metamib» u «Hemeramib
16 XVMHUS U 30pOBBE UEIOBEKA
17 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB
[Ipencrapnenus 00 00MIKX HAyYHBIX MPUHLIUIIAX
18 IIPOMBIIIJIEHHOTO NIOJyYEHUS BXKHEUIINX BELLIECTB
CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsJl HAIPSKEHUI
19 METAJIJIOB
Mertainnel, ux nosnoxxeuue B Ilepuoanueckont cucreme
20 XuMHYecKkuXx daeMeHToB /1. M. MenneneeBa u 0COOCHHOCTH
cTpoeHust atToMoB. O0mme Gpuznyeckre CBOMCTBA METAIIIIOB
KoHnTtponbHas paboTta mo pazaeny «TeopeTuiecKkue OCHOBBI
21 XUMUW
22 OKHUCIUTENTbHO-BOCCTAaHOBUTENNbHBIC peaknuu. [lonsaTue 006




3JIEKTPOJIN3€E PACIJIABOB U PACTBOPOB COJIEU
[TpakTrueckas padota Ne 2. "Pemenre skcriepuMeHTATbHBIX
23 3a7a4 mo reMe «Metayuipl»" 1
24 XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSTUHCHUHN 1
o5 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHUM 1
XHUMHYECKUE CBOMCTBA BAKHEUIITNX METALIOB (HATPUM, KAJIUH,
26 KaJIBIIMA, MarHui, aTIOMAHHANA) U UX COSTUHEHUN 1
27 XUMHUYECKUE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHEHUN 1
28 XUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPhl U UX COEAUHEHMI 1
®dusnyecKkue CBONCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAIIIOB
29 (Ha IpUMepe KMCIOPO/a, cephl, hocdopa U yriaeposa)
Hewmerannsl, ux nonoxenue B [lepuoanueckon cucreme
30 xuMuueckux aneMeHToB [[. V1. MenzaeneeBa u 0COOEHHOCTH 1
CTPOEHHUSI aTOMOB
[TpakTiueckast pabota Ne 3. «PemieHue skcriepuMeHTaIbHbIX
31 3agad4 mo teMme "HemeTtamas"» 1
O06o011eHne u cucTeMaTu3anus 3HaHui o TeMe «Hemerannsy.
32 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIMH U 1
TEPMOXUMHUYECKUE PACUETHI
33 [IpuMeHeHre Ba)KHEUIIINX HEMETANIOB U UX COEIMHEHUN 1
34 XHUMHYECKUE CBOMCTBA yIIIEpOJ1a, KPEMHHUS U UX COCIMHEHHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

— Xumus, 10 knacce/ I'adbpuensa O.C., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; Axnmoneproe obmectBo «M3natenscTBo «IIpocBemnienne»
— Xumus, 11 kmacc/ T'abpuensa O.C., OO1ecTBO C OTpaHUYCHHOW OTBETCTBEHHOCTHIO

«AIPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBerienue




