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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpEIHET0 o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U PAa3BUTUS OOY4arOIIMUXCs CPEeICTBAMU y4yeOHOro mpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, I[OJy4aeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroOLIMXCsl Ha YPOBHE CPEIHETrO
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ NPUHIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOH BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMEeHHas XMMMs Kak Hayka CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHdecKoil, MHUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOMmMMMH LENSIMH W NPUHLUIAMM CpeIHEro oOIiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM MO HEOPTaHUYECKONW XUMHH (C BKJIIOUEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M DJIEKTPOHHBIX MPEJCTABICHUN O CTPOCHHUM BEILIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABJICHUS O XUMUYECKON CBS3M, KIACCH(UKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKHA MaTepuanl |
(haKTOJIOTUUECKHE CBEACHUS O BEIICCTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX IO3UIINH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO M TPUMEHATh €€ NI MOTIOJHEHUS 3HAHWUMU, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEINOCHITKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHMHH TOIXOJIbI K OMPENENICHUIO COJEPKAHHS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIUK, HEOOXOMMMBIX s TPUOOpPETEHHs] OMNbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEICICHUH  COJEpPKATEIbHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. C METONMYECKOW TOYKM 3pEHHsS TaKOW MOIXOI K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



dbopMUpOBaHHE CUCTEMBl XMMHYECKHX 3HAHUN KaK BaKHEHIICH COCTABISIOIICH €CTECTBEHHO-
Hay4YHOIl KapTHHBI MHpa, B OCHOBE KOTOPOH J€KaT KJIIOYEBbIE MOHATHS, (yHIAaMEHTalbHbIE
3aKOHBl M TEOPUM XUMHHM, OCBOCHME fA3bIKa HAYKH, YCBOEHHME M IIOHHMaHUE CYIIHOCTH
JOCTYIIHBIX O00OOIIEHNIH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHME C MCTOpUEH ux
pa3BUTHUS U CTAHOBJICHMUSI,

(dopMHpOBaHHE M pa3BUTHE MPEJICTABICHUI O HAyYHBIX METOJaX II03HAHMUSA BEIIECTB U
XUMHUYECKHX peakiui, HeOOXOAUMBIX JUIsl MPUOOPETEHUsI YMEHHH OpPHEHTHUpPOBAThCS B MHUPE
BEUIECTB M XUMHUYECKHX SIBJICHHUH, HMEIOLIMX MECTO B IMPHUPOAE, B NPAKTUUYECKOH U
IIOBCEHEBHOM JKU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301acHOro 00pAaIeHHs C BEIIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtelibHasi XapakTepUCTUKa Lesiel U 3a/1a4d U3y4YeHUs IpeaMera B
IIporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpenHero oOmiero oOpa3zoBaHusa. CerogHs B MNpeNoAaBaHUM XUMUU B OoJblIeH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJep)KaHus OOy4YeHHS,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHON  OpraHu3alyi,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaAMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHHUS UX B peabHOM >KU3HU Ui PELICHUs
IPAKTUYECKUX 3ajau.

B cBa3u ¢ 3TMM mpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HAaueHue
IPUOOPETAIOT TaKUe 1IeJU U 331a4H, KakK:

ajantanusg  oOyyarolIMXCsi K  YCIOBMSM  JMHAMHUYHO  pa3BUBAIOLIErOCs  MHpa,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IPHHATUIO TPaMOTHBIX pELUIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMA),
MMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE JUIS PA3JIMUYHbIX BUJOB JEATEIbHOCTU: PELICHUS ITPOOIIEM,
IIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUsS OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe JJI OLIEHKH C
MO3HULUN HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
o0Oy4aromuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKY XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE OCOOEHHO HeoOXOAWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEIECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIL30BAaHMUS, IONOJHEHNUS JHEPreTUYECKHMX PECYpCOB M COXPaHEHUs MNPUPOJHOIO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOrO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIIOJIB30BAHUS MMONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO1iee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
oOmiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 gyac B Hexmemo), B 11
kiacce — 34 yaca (1 yac B Hezemo).



COILEP KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHnYecKO XMMHH: €€ BOZHHUKHOBEHHUE, PA3BUTHUE U 3HAYEHUE B IMOJTYYECHHH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHblE (HOPMYIBl OpPraHMYECKHUX BEUIECTB. | omouorus,
n3oMepusa. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHMSIX — OJIMHAPHBIE U KPAaTHBIE CBSI3HU.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUMN (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYECHHS BEILIECTB U UX INPEBPALICHUI: O3HAKOMIIEHHE C
o0Opa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAILLICHUIO OPTaHUYECKHUX BEILECTB IIPH HAarpeBaHUH (TUIaBIeHUE, OOYTINBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMMHYECKHE CBOICTBa (peaklUuu 3aMelieHUs |
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH Psi. DTUIEH U MPONUJIEH — MPOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIOreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaueH-1,3: CTpocHHE, BOKHCHUIINE XUMUYCCKHEC
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHINNI MPECTaBUTENh aJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOJYUCHHE U IPUMEHEHHUE.

Apenbsl. benzon: coctaB, crpoeHue, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIi Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPEeroHKa, KPEeKUHT
(TepMuUecKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MPOMBINIIICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYyKTHI €ro nepepadboTKu.

OKCepUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, KouteKun «HedTe» u «YTombpy», MoeanpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOTHI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bolunicnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMU MeTallJlaMH, TrajoreHOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHue. BoiopogHbie CBA3M MEXKy MOJIEKYJIaMU CHUPTOB. JelicTBHEe MeTaHOJIa U ATaHOJIa
Ha OpPTraHu3M YeloBeKa.

MHOroaToOMHBIE CHHUPTHL. DTUJICHTINKONb W TJIMIEPHH: CTpOCHHE, (U3HUYECKHe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha




MHOIOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (u3nYecKue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KUCIOTH. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIus
stepudukanmu), mnoiyueHue u mnpumeHenue. CTeapruHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYTraeBoapl: cocTaB, KJIaCCU(pHUKAIHS YIIIEBOAOB (MOHO-, TU- U MoJucaxapuibsl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. DorocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
du3nuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KadeCTBEHHAs PEaKIHs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE dTaHona okcuaoMm wmenu(ll)), MHOroaroMHBIX
cnupToB (B3auMojeWcTBUE MulepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEAKIHMH IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUH).

A3oTCoaepIKale OpraHuvIecKue COeTNHEHHS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INMlKHA). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lenTumapt.

benku kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMHUYECKHe CBONCTBa O€JKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINK Ha OEJIKHU.

OKclepUMEeHTabHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IpPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbIcoKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETEHb IOJIMMEPU3AIlNK, CpenHsss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — IMOJIMMEPU3aIUs U OJTMKOHICHCALUSI.

DKcrepruMEeHTATbHBIE METOJIBl M3YYCHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanus MeXIpeIMETHBIX CBS3€H MU M3Y4YEeHHMH opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: nuIeBble MPOIYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHMSI, MOIOILIUE CPENICTBA,
JIEKaPCTBEHHBIE M KOCMETUYECKHE MTPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMudeckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHHU, MONYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMenThl. OCOOCHHOCTH
pacrpeziesieHusl 3JIEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DneKTpOHHAas KOH(PUTYpAIIHS AaTOMOB.

Ilepuonnueckuit 3akoH u Ilepmonmueckas cucrema Xxumudeckux sseMeHtoB JI. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U IepuoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAsI
HENoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHusmbl o0Opa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA W JIOHOPHO-aKIENTOPHEIN). BomopoaHas cBsi3b. BaneHTHOCTB.
DNEeKTpoOTpULATENbHOCTh. CTeneHb OKucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMAHbIE pacTBOpbL. MaccoBast 1015
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHuyeckass CBsI3b HEOPraHWYECKHUX BEIIECTB, NMPUHAMICKANIMX K PA3ITUIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PpEaKIUii B HEOPTaHWYECKOH U
OpraHMYECKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLEHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lu4HbIX (akTopoB. OOpaTuMble peakKlUu.
Xumudeckoe paBHOBecue. MDakTOpbl, BIUSIOMIMNE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble M cinadble 37eKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHUsI BEHIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cuctema xumuyeckux snaemeHToB [[. U. MenpaeneeBay, usydeHue
MoJielel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0AeHHe | OINHCaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBasi A0JIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
anementoB J[. WM. MenneneeBa M OCOOCHHOCTH CTpOe€HHsI aromMoB. (DU3HUECKHe CBONCTBA
HEMETAaJUIOB. AJUIOTPOTHS HEMETAIOB (HA IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XVUMHUYECKHUE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaJOr€HOB, cephl, a3oTa, ¢ocdopa,
yIiIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHMIA).

[IpruMeHeHrne BaXKHEUIINX HEMETAVIOB U UX COCTMHEHUN.



Meramnsl. Ilonoxenue meramnos B [lepuoaudeckoi cucTeMe XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmme
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSIKSHUN
METAJIJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpHM, Kaluid, Kalblud, MAarHui,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCIUHEHUH.

O61me cnocoObl MoMyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMs BELIECTB M MX IPEBPALLCHUN: H3Y4YCHHE
KOJUIEKIIMM «MeTalibl M CIUIaBbl», 0Opa3loB HEMETAJUIOB, PEUICHHE SKCIEPUMEHTAIBHBIX
3ajay, HaAOJMIOJEHME M  ONMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAu€CTBEHHBIE
peaKIMU Ha KaTHOHBI METAJIIIOB).

PacuérHble 3anaum.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO W3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKLIUH, €CIIM OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 00ecrie4eHnu SKOJIOTMUECKOM, SHEpreTUYeCKON U MUIIEeBO O€30MacCHOCTH,
pazBuTUM MeauuuHbl. [loHATHE O HaAy4yHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
pEeaKIuu.

[IpencraBnenuss 00 OOLMX HAyyHBIX NPUHLUIAX I[POMBIIUIEHHOTO IOJIyYEHUs
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHallbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y100OpEHHUSI.

XuMHs U 3I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuiia 6€30MaCHOT0 UCIIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B ITOBCEIHEBHOM JKU3HMU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3y4yeHUH OOIel M HEOPraHUYEeCKONH XMMHHU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSATHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICJINPOBAHNE, U3MEPEHHUE, SIBIICHHE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBA, (U3NUYECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHus3M, 5KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuasos, CEJIbCKOX 035 MCTBEHHOE MIPOU3BOJICTBO, nuuieBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MNPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[penapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XMMHWWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero oouero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIONIHUE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJICTBOBATbCA B CBOEH JEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHS» JOCTUTAKOTCS B EIUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IPaXJIaHCKOro O0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M IPAaBUIAMU IOBEICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHs U HPAaBCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00YYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXcs [0 pealn3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM UUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHNUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YyUe€OHOH NesATeTbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHU;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHI,
KPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPYyZAa YYEHBIX U TPAKTHKOB;

UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYyYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IPUHUMATh OCO3HAHHbBIE DELICHUs, OPUEHTUPYACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3I0POBbIO U XKU3HU JIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUECKOHN U IpYIHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B pEIICHUH MPAKTUUYECKUX 3a/1ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pasiyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyayweit npodeccuu U pean3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIMSHHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTHBHOM M COLIMAILHON MPAaKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMAaHUS CHEU(PUKA XHMUU Kak HayKHd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny mpodIeM CoOXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30macHOCTH, B PAa3BUTHU MEIMIIMHBL,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS AJIS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMUM B COOTBETCTBUM C JKH3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAJIbHBIC yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HUCIOJB30BaTh  OCBOCHHBIC  MEKIMCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBHUSIMH.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh IENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HMX JAOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIHUE MOHATHUA IJIA 00BsACHEHUS OTACJIIBHBIX (baKTOB n ﬂBHeHHfI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPEUYHA B paCCMaTPUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJICMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (GopmMyiaupoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBIISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOOB peIleHuUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOM JIJIs BBIMIOJHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCITIONIb30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XUMHUYECKOH
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

Osgi1aieHHe YHMBeEPCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTAIMel pe3yIbTaTOB MO3HABATEIBbHOM AESTEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIyYeHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs OTPaXKatoT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XWUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU



MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, 3JEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BAJICHTHOCTb,
JIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPyMNa, pauKai, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJAEPKAIIUE COCTUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIMEe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMYeCKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEeTbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE MMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIHMKY JUISI COCTAaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYNT OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMHA, W3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HX COCTaBYy W CTPOEHHUIO K ONpeAeNnéHHOMY KIacCy/Tpynie COeIuHEHUI
(YriaeBogopoabl, KHCIOPOJI W a30TCOJACPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISAPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenkiarype (IUPAC), a takxke
NPUBO/IUTh TPHUBHAJBbHBIC HA3BAaHHs OTICIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMIIEH,
aleTUIICH, STWICHIVIUKOJb, TIULEpUH, (QeHod, GopManbAeruj, ameTaibAerd, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOK03a, (QPYKTO3a,
KpaxMaJl, [eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa ans 00bsCHEHHMs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTpPOEHHE, (QHU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTIINKOIb, TIUIEPUH, (PEHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMmals, LeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXIY HHUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUYUCICHHS IO XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOMYKTa PEAKIIMHA TIO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, MCIONB3YEMbIX B XHMHUU TPU M3YUYEHUH BEIIECTB M XHMHUYECKHX SIBJICHUH
(HaOmoeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE



XAMHUYECKHUE 3HAHUS ISl IPUHATHS PEILIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalHsIX, CBA3aHHbBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMH T10 BBITTIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHusT OPraHMYEeCKUX BEIECTB MPU HArpeBaHUM, MOJYYCHHE ITHICHA U U3y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAKIMH OPraHMYECKHUX BEIECTB, JeHATypalus OelKoB Hpu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAaMU U JIAOOPaTOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YpPaBHCHUN COOTBETCTBYIOIIUX PEAKIMH U
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoM nHpopmanuu, UHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBWJIa SKOJOTUYECKH IIEeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM CPENbl, OCO3HABATH OMACHOCTH BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokazarens IIJIK, moscHaTs Ha
npuMepax crocoObl YMEHBIICHUS U TPEIOTBPAICHHS MX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIsT O0yYaroIUXCsd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIIENBIX M CJIa0OBUAAIIMX OOYydYarolUXCs: YMEHHME MCIOJIb30BaTh pelibedHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux Gopmyii.

11 KJJACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTeCTBEHHO-
HAay4YHOW KAapTHUHBI MHpA, POJIM XHMHH B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaHUU
MBIIUICHUST U KYJAbTYPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3alad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolne
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb
OKHUCJICHHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETAJNIMYecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKHUX  PEaKIUh, pacTBOp, AJIEKTPOIMUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHUECKAs JUCCOLUALMNA, OKUCIUTEIb, BOCCTAHOBMUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYECKOE€ pPAaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUH MPU XHUMUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHPOBO33PECHUECKHUE 3HAHMUS,
Je)Kalye B OCHOBE IOHMMAaHWS MPUYUHHOCTH M CHUCTEMHOCTH XUMHWYECKUX SIBJICHHM,
dakTosornuecKrue CBEJCHUS O CBOWMCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTePHbIC MPU3HAKH MOHSATHH, yCTaHABIUBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPHU ONHCAHUUA HEOPraHMYECKHX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABJICHHS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHCTEMATHYECKYI0 HOMEHKIATYpy



(IUPAC) u TpuBMaibHBIC Ha3BaHHSA OTICIbHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId ras,
YIJICKUCHBIA Ta3, aMMHUaK, TraméHas W3BECTb, HETall€Has W3BECTh, IIUTbEBAs COJA, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH OIPEJEIATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAUIMYECKONW PEMETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHECHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIe COeAMHEHUH (IPOCThIE BEIECTBA — METAILIbI U
HEMETaJLJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. MH.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKLINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPH30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3anemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucreMbl XUMHAYECKHUX dieMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKMMU BEIIECTBAMU C TIOMOIIbIO YypaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMMHYECKHE DPEAKLIUU IO Pa3ITUIHBIM
OpU3HAaKaM (YUCIy M COCTaBy pEarupyrouiux BEIeCTB, TEIIOBOMY 3((deKTy peaxiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKly, YIaCTUIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKLUN pa3IMYHBIX THIIOB, [TOJHBIC
U COKpall€HHbIE YpaBHEHUS peaklUii MOHHOIO OOMEHa, yUUThIBasl yCIOBHS, MPU KOTOPBIX 3TU
peakuuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaTh OINBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLIIHOCTh OKUCIHUTEIbHO-BOCCTaHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakuuu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEUICHHs XHMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHMCIOTHI, aMMHUAaKa, a Takke chOpMUPOBAHHOCTh
IpeJcTaBlIeHUd 00 OOIMX HAy4YHBIX MPUHLHUIAX M IKOJOTHYECKUX MpOoOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYUCICHUS C KCIOIb30BAHUEM IOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHHWH Ta30B HpPU XMMHUYECKHX
peaxusax, Macchbl BEIIEeCTBAa WK 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHHS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYH0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MPaBUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OINBITOB;



c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XHMUYECKUN 3KCIIEPHUMEHT
(pa3noxxeHue MepoKCHIa BOAOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, ONPEAETICHUE Cpeabl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaKIMd HOHHOIO OOMEHA, KAaueCTBEHHbIE pEaKIMHM Ha
cynbdar-, kapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3ajay no temaMm «Metamub»y U «Hemeramuib») B COOTBETCTBUM C IpaBWJIAMH TEXHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3yibTaThl XUMHUYECKOIO SKCIIepUMEHTa B (opMe 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHUYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, VHTepHET U
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBMJIa HKOJOTMYECKH LEIECO00pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENAX COXPAHEHUs CBOEro 3I0pOBbs M
OKPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
OIpe/ieNIEHHBIX BEIeCTB, MOHUMas cMblca nokazatens [1JK, moscHsaTh Ha nmpuMepax crnocoOsbl
YMEHBLIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEJI0BEKa;

JUIs O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHMUIA;

JUIs  CcHeNbIX U cAa0oBUIANIMX OOy4aroIMXCs: YMEHHE MCIOJb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyectBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/l IpOrpaMMBbL Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IT i .T
11 Crpociis oprasccki cocxmmeii A 3 0 0 Bubmiorexa LIOK
' p p A ' https://m.edsoo.ru/7f41837c
M. bytieposa
Hroro o pasneny 3
Paznea 2. Yraesogopoasl
bubnunoreka LIOK
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2 0 0 https://m.edsoo.ru/7f41837¢
29 Henpenenbable yrieBoaOpoAbl: alKEHBI, 6 0 1 bubmmnoreka HOK
' aJIKaJIuEeHbI, aJTKUHEI https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
2.3 ApOMATHHECKHE YIIICBONOPOTLI 2 0 0 https://m.edsoo.ru/7f41837c
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 1 0 bubmmnoreka HOK
' uX nepepadoTka https://m.edsoo.ru/7f41837c
Hroro o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
but6mmorexa [IOK
31 CrpTEL Deron 3 0 0 https://m.edsoo.ru/7f41837c
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 but6mmorexa [IOK
' CrnoxxabIe Y(UPBI https://m.edso0.ru/7f41837c
but6mmorexa [IOK
3.3 Y TIEBOIE! 3 1 0 https://m.edsoo.ru/7f41837c
HWroro no pazneny 13



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 ﬁggﬁﬁfgﬁgﬁ}?f 41837¢
Wroro no pazueny 3
Paznen 5. BeicokoMoIeKy IsSIDHBIC COETHHEeHHsT
51 [Tnactmaccel. Kayuyku. Bomokna 2 ﬁg&nﬁ;f;;ggﬁf 41837¢
Hroro no pazgeny 2
Pa3nes 6. HazBanue
Hroro 0
HazBanue MoayJist
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne i/ HanmenoBaHmue pa3jiesioB U TeM KOHTDONLHEL pakTieckn (poBbIe)
) NPOrpamMMbl Bcero OHTPO ¢ P cerme P
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [leproauyueckuii 3aKoH Bubmmotexa LIOK
1.1 u [leproamueckasi cucTeMa XUMUYECKHX 3 0 0 )
https://m.edsoo.ru/7f41837c
sneMenToB /. 1. MennaeneeBa
12 CtpoeHnue BemiectBa. MHOrooopasue 4 0 0 bubnnoreka [JOK
' BEIIIECTB https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
13 XHMIHECKHE PEaKiii 6 . . https://m.edsoo.ru/7f41837c
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi XuMust
bu6mmoteka IIOK
21 Meraner 6 0 . https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
22 Hewerami 9 . . https://m.edsoo.ru/7f41837c
23 CBs13b HEOPTaHUYECKUX M OPTAHUYECKUX 5 0 0 bubmuoreka [IOK
' BEILIECTB https://m.edsoo.ru/7f41837c
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bubnunorexa LIOK
3.1 XHMHSLH HKH3Hb 4 0 0 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacoB i DJIeKTPOHHbIE
ara
Nenn/m  Tema ypoka Bcer Konrpoabnbie IIpakTnyeckue w3ysenus uudpoBbIe
0 padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
IIpeamer oprann4ecko XUMuH, eé
1 BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHUE. 1 0 0 bubnuorexa [JOK
BBOIHBIN MHCTPYKTAX MO TEXHUKE https://m.edsoo.ru/7f41837c
0€30MMacHOCTH.
Teopus cTpoeHHs OpraHUYEeCKUX
2 coenunennii A. M. bytieposa, eé 1 0 0 bubnunoreka [JOK
OCHOBHBIE OJIOKEHMS. BXoaHaa https://m.edsoo.ru/7f41837c
KOHTPOJIbHAsA padora.
[IpencraBnenue o knaccuukanuu
3 OpraHn4ecKux BemecTs. HoMenkinarypa 1 0 0 bubnuoteka [JOK
(cucremaTuveckasi) U TPUBHATHHBIC https://m.edso00.ru/7f41837c
Ha3BaHMsI OPraHNYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bubnuoreka [IOK
TOMOJIOTHUYECKHUU P https://m.edsoo0.ru/7f41837c
5 MeraH u 3TaH — npocTenIne 1 0 0 bubnnorexka [JOK
MPECTAaBUTENN ATKAHOB https://m.edsoo.ru/7f41837c
. . bubnuoteka [JOK
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 https://m.edsoo.ru/7f41837¢
7 OTUiEH U IPONWIEH — IpocTeiine 1 0 0 bubnnorexka [HOK
MPEICTAaBUTENN ATKEHOB https://m.edsoo.ru/7f41837c
[Ipaktrueckas padota Ne 1. «I[lomyuenue bubnmnoreka [JOK
8 . 1 0 1 _
OTUJIEHA U U3YYEHUE €r0 CBOMCTBY https://m.edsoo.ru/7f41837c
A .b -1,3
0 verwbyramen-13. Honyserme ) 0 0 Butmioracs LIOK
yran - vt https://m.edsoo0.ru/7f41837c
CUHTETHUYECKOTO KayuyKa 1 PE3UHBI
10 AJIKMHBI: COCTaB U 0OCOOCHHOCTH 1 0 0 bubmuorexa [JOK
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CTPOCHUS, TOMOJIOTUYECKUH PS/I.
AneTniieH — MpOCTEHIINI Mpe/ICTaBUTEIb
AJIKUHOB

https://m.edsoo0.ru/7f41837¢c

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

bubmuorexa [JOK

1 peakuuu https://m.edsoo.ru/7f41837c
12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh bubnuoreka [IOK
apeHoB https://m.edso0.ru/7f41837c
13 I'eneTnyeckas cBs3b yrieBOAOPOAOB, bubnnorexa [HOK
MPUHAJICKAIINX K Pa3JIUYHbIM KJIaccam https://m.edsoo.ru/7f41837c
o | o e o BuSores 10K
PHpO YTHDIS https://m.edso0.ru/7f41837c
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOYHUKY YTIEBOJOPOIOB:
15 H§H§O§Hblﬁ ra3 u HonyTr};;e He(zll)TI;)IHHHe bubmorexa [IOK
. https://m.edso0.ru/7f41837c
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu
16 KonTtpouabHnas padora nmo pasaeiry bubnnorexka [JOK
«¥YT11eBOA0POABI» https://m.edsoo.ru/7f41837c
17 [IpenenbHbIe OTHOATOMHBIE CTIMPTHI: bu6nmoreka [JOK
METaHOJI U dTaHoJ. BomopoaHas cBs3b https://m.edso0.ru/7f41837c
18 MHOroaroMHbI€ CIIUPTHL: STUICHITIUKOIb bubnnorexka [JOK
Y TIIMUEPUH https://m.edsoo.ru/7f41837c
19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UYECKUE bubnuoteka [JOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/7f41837c
20 Anpaerunpl: GopMaibaeTuI 1 bubmuorexa [JOK
areraabaerua. AeToH https://m.edsoo.ru/7f41837c
21 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE bubnuotexa [JOK
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs https://m.edsoo.ru/7f41837c
29 [TpakTrueckas padota Ne 2. «CBoiicTBa bubnmnoreka [JOK
pacTBOpa YKCYCHOM KHCIIOTBD) https://m.edsoo0.ru/7f41837c
CreapuHOBas U 0JIEMHOBAsI KMCIIOTHI, KaK BuGmiorexa 1IOK
23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX

KHCIIOT

https://m.edsoo0.ru/7f41837¢c
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24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX 1 bubmmoreka [JOK
KHCJIOT, UX MOIOIIee JIeHiCTBIE https://m.edsoo.ru/7f41837c
CnoxHele 3 KaK IIPOU3BO/IHbBIE

25 K;Ip6O}PIIIz)IBBI)(? EEI;IOT II‘IIEI[[I)/IOJ]?II/I?IZI;IIO}KHLIX 1 buGmnorexa LIOK

: https://m.edsoo.ru/7f41837c
3¢upoB

2% Kupsr: runponus, NpuMeHEHHE, 1 bubnuoreka [IOK
OnoJIorHYecKasi pojb )KHUPOB https://m.edsoo.ru/7f41837c

21 Duseweiue npercrammrent tovess, 1 Bu6miorera LIOK

peal ' ’ https://m.edso0.ru/7f41837c
bpykTo3a, caxaposa

28 Kpaxman u nemntoino3a kak IpupoHbie 1 bubnnoreka [JOK
ITOJIMMEPBI https://m.edso0.ru/7f41837c

29 HTorosasi KOHTpoJIbHASA paboTa B 1 bubnuorexa [JOK
paMKax NPOMeKYTOYHOM aTTecTauuu https://m.edsoo.ru/7f41837c

) bu6mmoreka [IOK

30 AMUHBL METHIAMHH H AHHINH 1 https://m.edsoo0.ru/7f41837c
AMMHOKHUCIOTHI Kak aM(pOTepHbIE

31 OpTraHUYecKue coezmHeg)m[ Ex 1 bubmorexa [IOK

’ https://m.edsoo0.ru/7f41837c
Ouosiornyeckoe 3HaueHue. Ilentuab

30 benku xak npupoaHsie 1 bubnnorexka [JOK
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS https://m.edso0.ru/7f41837c

33 OCHOBHBIC TIOHSATHS] XUMHUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN https://m.edso0.ru/7f41837c

YR A — ) Bu6miorera LIOK

YIp A ) https://m.edsoo.ru/7f41837c
[InacTmacchel, KayuyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KIIACC

N KoaunuecTBO 4acoB i DJIEKTPOHHbIE
0 aTa
u/n Tema ypoka Beero Kontpoasnbie IlpakTnueckue W3yuenus uuppoBbIe
padoThI padoTshI o0pa3oBaTe/ibHbIE
pecypchl
XUMHUYECKUH dIeMEHT. ATOM. DJIEKTPOHHAL
1 KoHpurypamus atoMmoB. BBoHbIH I/IHIzIT Tax 1 0 0 Bubmiorexa LIOK
yP : PyX https://m.edso0.ru/7f41837c
10 TEXHUKE O€30IIaCHOCTH.
Ilepnonnueckuit 3akoH u Ilepnonnueckas
CHCTEMA XUMHUYECKUX dieMeHToB /1. 1.
2 MenzeneeBa, UX CBA3b C COB eMeI}ilHoﬁ TeopHuei 1 0 0 Bubmorexa LIOK
i P p https://m.edsoo.ru/7f41837¢c
CTpPOCHHUS aTOMOB. BX0/IHAs1 KOHTPOJIbHASI
pabora
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHAYECKHX DJIIEMEHTOB U UX COEOUHEHUH I10
rpynnam u nepuogam. 3HaueHue bubmmnoreka HOK
3 1 0 0 ]
MEPUOINYECKOTO 3aKOHA U CUCTEMBI https://m.edso0.ru/7f41837c
xumMudeckux ayemenToB .. Menaeneena B
pPa3BUTHUH HAYKH
CTtpoenue BemiecTBa. XMMHYECKAs CBS3b, €€
4 BI/IIF[)LI' MEXaHU3MbI 00Pa30BaHUs KOBane};THoﬁ 1 0 0 Bubmnorexa HOK
’ p https://m.edsoo.ru/7f41837c
cBs13u. BopopoaHas cBsi3b
BanentHoCTh. DIEKTPOOTPHUIIATEILHOCTD.
5 CrelneHns OKUCIEHUS pBeI_IfCCTBa 1 0 0 Bubmaorexa LIOK
) https://m.edsoo.ru/7f41837c
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHS
TlonsaTue o nucnepcHLIX cucreMax. IcTHHHEIE U
6 KOJUIOUIHEIE aCTI])SO bI. MaccoBas qoiasd 1 0 0 bubmorexa LJOK
b PBL. https://m.edsoo.ru/7f41837c
BEIIIECTBA B PacTBOPE
Knaccudukamnms 1 HOMeHKIaTypa
7 HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas 1 0 0 bubmuoreka [JOK

CBs3b HCOPraHNMYCCKUX BEIICCTB, PA3JIMYHBIX
KJI1aCCOB

https://m.edsoo.ru/7f41837¢c
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Knaccugukanus XuMHUecKux peakluuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.

bu6nmoreka [IOK

8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/7f41837¢
COXPAHEHHUS U TIPEBPAIICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX
9 Ckopoctb peakiuu. O6paTuMble peaKkiuu. bubmmoreka [JOK
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/7f41837c
[TpakTuueckas padbora Ne 1. «Bnustaue
10 EE%J‘II/I‘IHLIX q)alf)To OB Ha CKOPOCTbh XUMHUYECKON buGnuorexa LIOK
p p p https://m.edsoo.ru/7f41837c
peaKIum
DnektponuTryueckas auccounanus. [lonsrue o
11  BOJOPOJHOM mokasatene (pH) pactBopa. bubmmoreka [JOK
Peakiuu nonnoro oomena. I'muaponus https://m.edsoo.ru/7f41837c
OpPraHMYECKUX M HEOPraHMYECKHUX BEIIEeCTB
OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
12 Tlonstre 00 AIEKTpOIH3E aCHJIaBOBII)/I : bubmorexa [IOK
KIp p https://m.edsoo.ru/7f41837c
pacTBOpPOB coJeit
13 KonTponbHas pabora no paszaeny bubmuoreka [IOK
«TeopeTnyeckue OCHOBBI XUMHUM)) https://m.edso0.ru/7f41837c
Mertainnsl, ux nonoxkenue B [lepuoanueckoit
14 CHUCTEeME XMMUYECKUX demMeHToB []. M. bubmuoreka [{OK
MenieneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB. https://m.edsoo.ru/7f41837c
OO6mue Gpuznueckre CBOMCTBA METAIIOB
CrutaBbl METaIOB. DIEKTPOXUMUYECKUN PSITT bubmmoreka [JOK
15 . :
HaNpsHPKEHUN METAJLIOB https://m.edsoo.ru/7f41837c
XUMHUYECKHE CBOMCTBA BaXKHENIIINX METAJLJIOB
16  (marpwmii, Kanwii, KaJIbIUil, MAaTHUH, aJTFOMHHAN ) bubmaorexa LIOK
PHH, » KATIBIHH, ’ https://m.edso00.ru/7f41837c
Y UX COeIMHEHUN
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX bubnunorexa LIOK
COEIMHEHU I https://m.edso00.ru/7f41837c
18 XUMUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX but6mmoreka [IOK

COCTUHEHUN

https://m.edsoo.ru/7f41837c
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[IpakTrueckas padota Ne 2. "Pemenue

bubnunorexa LIOK

19 3KcnepHMeH”TanLHHx 3a/1a4 1o TeMe https://m.edso0o.ru/7f41837¢
«Mertamib»
Hewmeramnsl, ux nonoxxenue B [lepuoguyeckoit
20  cucreme XI/H:/[I/I‘ICCKI/IX 3J1eMeHTOBpI[ Ii[I bubmnorexa LIOK
T https://m.edsoo.ru/7f41837c
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Pu3nyuecKue CBOMCTBAa HEMETAIIOB.
21  AmnoTpomnus HEMETAJIOB (Ha mpuMepe bubmorexa LIOK
P PHMEp https://m.edsoo.ru/7f41837c
KHCIIOpoJia, cephl, hocdopa u yrieposa)

29 XHUMHYECKHUE CBOICTBA TAJIOTEHOB, CEPhI U UX bubmmoreka [JOK
COECIMHEHU I https://m.edsoo.ru/7f41837c

23 XuMUYeCcKue CBOKCTBA a30Ta, (hocodpa u ux bubmmoreka [JOK
COEIMHEHU I https://m.edso0.ru/7f41837c

24 XUMHUYECKHE CBOMCTBA yIiaepoia, KpEMHUS U UX bubnnoreka [JOK
COCTUHEHUN https://m.edsoo.ru/7f41837c

o5 IIpuMeHeHre Ba)KHEUIINX HEMETAIOB U UX bubnmnoreka HOK
COECIMHEHU I https://m.edsoo.ru/7f41837c
O06001eHre U cucTeMaTu3aIs 3HaHUI 110 TeMe

26 «Hemeramnb». Beryucinenus no ypaBHeHUsAM bubmmnoreka HOK
XUMHUYECKUX PEAKLIUN U TEPMOXUMUYECKHE https://m.edsoo.ru/7f41837c
pacyeTsl
[IpakTuueckas padora Ne 3. «Pemrenue

27 SKI:BHG I/IMeHTaJ'II;)HI)IX 3a/1a4 1o TeMe bubmnorexa [JOK
N p " a https://m.edso0.ru/7f41837c

Hewmeramnst"»

8 HTorosasi koHTpOJIbHaAsi padoTa B paMKax bubmuorexa [IOK
MPOMEKYTOYHOM aTTeCTAlMU https://m.edso00.ru/7f41837c
Heoprannueckue u OpraHM4ecKue KUCIOTHI. bu6muoreka [JOK

29 .

Heoprannueckue n opraHn4eckre OCHOBAHUS https://m.edso0.ru/7f41837c
AMdoTepHbIE HEOPTAaHUIECKUE U OPTaHUIECKHE
30 coei)HHeinﬂ FeHeI;quCKaﬂ CBS3b b Bubmnorexa HOK
' https://m.edso00.ru/7f41837c
HEOPTraHUYECKUX U OPTaHUIECKUX BEIIECTB
31 Poinb xumum B 00ecrieYeHUH SKOJIOTHYSCKOM, but6mmoreka [IOK
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BHGPFGTHHCCKOﬁ u HPIIHCBOﬁ 6630HaCHOCTI/I,
Pa3BUTHU MCOAUIIMHBI

[IpencraBnenus 00 00INX HAYYHBIX

https://m.edsoo.ru/7f41837¢c

32 | mpuHIUIAX MPOMBIIIICHHOTO TOJIYICHHS 1 Bubmzorexa IHOK
. https://m.edsoo.ru/7f41837c
BOXHEHIIINX BEIIECTB
33 | YenoBek B MHpE BEIIECTB U MaTEpUATIOB 1 Bubmzorexa IHOK
https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
34 XuMusi 1 310pOBLE HEIOBeKa . https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«3parenbetBO «lIpocBenieHne»

METOJANUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
I"abpuensn, Cnagkos: xumus 10-11 knace. Meroauueckoe nocooue

yueOHuky O. C. I'abpuensina. Beptukans. ®I'OC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuotexa LIOK https://m.edsoo.ru/7f41837c



