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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa o XMMHMM Ha YpPOBHE CpeqHero obOimiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit deneparmm»,
TpeOOBaHMIT K pe3yibTaTaM OCBOEHHUs (eepaibHONM 00pa30BaTEIbLHON MPOTPaMMBI CPEIHETO OOIIETo
obpazoBanus (POITI COO), mpeacrasineHHbx B denepalbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzanusx  Poccuiickoit ~ ®exepanuu, — pealu3yIOUIMX  OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX TMOJOKEHUH «CTpaTernu pa3BUTUS BOCIHUTAHUS B
Poccuiickoii @enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaBurtensctea P® ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0JI0B K pa3paboTKe MpOorpamMMbl 1O XHMHUH, K ONpEAETICHUI0 OoOIIei cTpareruu
0o0y4eHHsl, BOCIIUTAHUS U PA3BUTHS OOYyYaIOUIMXCS CPEJCTBAMHU Y4eOHOro mpeamera «XUMUs» s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoOHUenTyaibHble mnosoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIel, colep:KaHus, pe3yibTaToB OOyuYeHUs U TpeOOBaHHW K YpPOBHIO
MIOJATOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe o0pa3zoBaHue, MOJTy4aeMOoe BBIITYCKHUKaMH 00Ie00pa3oBaTeIbHON OpraHu3aIui,
SBIISICTCS HEOTHEMJIEMOM YacTbio MX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEpIIAIOLIUM 3TaroM
peai3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX II€HHOCTEH, MPHUCYIINX
[EJIOCTHOW CHCTEME XHUMHUYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs IO3HAHMS 3aKOHOB
npUpoibl, (POPMUPOBAHHUSI MHUPOBO33PEHHUSI M OOIIEH KyJIbTyphl YeNIOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TPHUPOAHON cpene. Peammsyercs xummdeckoe
oOpa3zoBaHHe OOYyYAIOIIMXCS HA YpPOBHE CpemHero ooOmero oOpa3oBaHHs CPEACTBAMHU Y4EOHOTO
npeaMeTa «XUMUsS», COJIEpKaHUE M MOCTPOEHHE KOTOPOrO OMNPEIENIEHbl B IPOrpaMMe MO XHMHUU C
y4€TOM cHelu(PUKU HAyKH XMMHH, €€ 3Ha4eHHUs B MO3HAHUU NPUPOJBI M B MaTepUaTbHON YKU3HU
olmiecTBa, a TaKke C Y4€ToM OOIMMX IeNell M NPUHIUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero ol1iero oopazoanus B Poccuiickoit deneparium.

XuMHSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3/IaHUM HOBOW 0a3pl MaTepHalbHOM KyJabTypbl. OHa BHOCHT CBOM BKJaJ B
(opMHpOBaHHE PALMOHAIBHOTO HAyYHOI'O MBIIUICHUS, B CO3JAaHUE IEIOCTHOTO MpPEJCTaBICHUS 00
OKpY aroIleM MUpE KaK O eIMHCTBE MPUPOJIbI U YelIoBeKa, KOTopoe (popMHpyeTcs B XUMUU Ha OCHOBE
IIOHMMAaHHUsl BELIECTBEHHOIO COCTaBa OKPY’)KAIOIIErO0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOEHHEM BEIIECTB, MX CBOMCTBAMH U BO3MOKHBIMU 00JIaCTMU IPUMEHEHUSI.

TecHO B3aMMOAEWCTBYS C JIPYTMMH €CTECTBEHHBIMH HayKaMH, XMMMs CTaja HEOThEMJIEMOU
YacTbI0 MHUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TPyJa U >KU3HHM Ka)KJOro 4jieHa
obmectBa. CoBpeMeHHass XMMHS KaKk HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKHX TEXHOJOTHM
HalpaBJieHa Ha PELICHHE I0OANBHBIX MPOOJIeM yCTOWYMBOIO Pa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUILIEBON, IKOJIOIMYECKON 0€30aCHOCTH M OXPaHbI 3710POBbSI.

B coorBerctBMM ¢ OOmMMH LEISIMH W TOPHUHLUIIAMH CpeIHEro o0Iero oo6pazoBaHuUs
conepxanue mnpenmera «Xumus» (10-11 kmaccbl, 6a30BbIf ypOBEHb HM3YYEHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOJArOTOBKY OOYyYaroUMXcs, HEOOXOOUMYyI UM s
BBIPAOOTKM MMPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIMyMa,
MPOJODKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisIOMUME TpeaMeTa «XUMUsD SBISIOTCA 0a30Bble Kypchl — «Opranudeckas XUMHUS» U
«OOmiasi U HeopraHUYecKas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUs KOTOPBIX SBIISIFOTCS
OCHOBBI 0a30BOI HayKW: CHCT€Ma 3HAHUM MO HEOPraHMYECKOW XUMHM (C BKIIOYEHHUEM 3HAHUN U3
oOmieil XuMun) U opraHuyeckol xumuu. OopMHUpOBaHUE JAHHON CHUCTEMbl 3HAHUN MPHU U3YyUYECHUU
npeaMera 00ecreuyrnBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOrooOpas3us BEIIECTB Ha OCHOBE
OOLIMX MOHSTUN, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa cojepxaHusi KypcoB — «Opranuueckas xumus» U «OOIias W HeopraHudeckas
XUMUS» CPOpPMHUpOBaHA B MporpamMMme MO XMMHUHM HAa OCHOBE CHUCTEMHOIO MOJXOAAa K H3YUYEHHIO
yueOHOro Mmarepuana U OOYCJIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMHA Ha



ONpeACNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XHUMHUHU BEILIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPHM CTPOCHHUS OPTaHMYECKUX COEAMHEHMM, a TaKkke
Ha YPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MpPEJCTaBICHUN O CTpoeHuH BemiecTB. CBeneHHUs 00
M3y4aeMbIX B Kypce BEIIEeCTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB /10 CIOXKHBIX OMOJIOTHYECKH
AaKTUBHBIX COEIMHEHUH. B Kypce opraHnyeckoil XMMHUU TMONydYaloT pa3BUTHE CHOPMHUPOBAHHBIE HA
YpOBHE OCHOBHOTO 001ero oOpa3oBaHMs IMEPBOHAYAIbHBIC MPEACTABICHUS O XHUMHUYECKOH CBS3H,
KJIacCU(UKAIIMOHHBIX TpPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOICTB BEUIECTB OT HX CTPOCHHS, O
XMMHYECKON PEaKIuu.

[Ton HOBBIM yIrJIOM 3peHuss B mpeaMere «XuUMHUs» 0a30BOr0 YpOBHS paccMaTpUBacTCs
M3YYEeHHbIII Ha ypOBHE OCHOBHOrOo 00mero oOpa3oBaHHMs TEOPETUYECKUIl MaTepual u
(akToNIOrMYecCKre CBEIEHHs O BELIeCTBaX M XHWMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO0masi ¥ HeopraHuyeckas XuUMUS» OOyYaIoLIUMCS MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAaYeHUE MEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETHYECKHX M METOA0JIOTMYECKUX MO3ULUH, TiryOxke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMKA ITOTO 3aKOHAa — OT 00O0OIIArNIeH 10 OOBSACHSIOMIECH U
MIPOTHO3UPYIOLLEH.

Enunas cuctemMa 3HaHWNA O BaKHEMIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUHU, CBOWCTBAX M
MPUMEHEHUHU, a TaKkK€ O XUMHMUYECKHX PEaKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaAHUS
nonosHseTrca B Kypeax 10 u 11 knaccoB aneMeHTaMu coepKaHus, IMEIOIUMU KYyJIbTYPOJIOTHYECKHUM
U MPUKIAJHON XapakTep. JTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3M XUMUHU C APYTUMHU
HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U TMPAKTUYECKOW JEsTeNbHOCTH YeJOBEKa,
CHOCOOCTBYIOT BOCIHMTAHHIO YBa)KE€HHs K IMPOLECCY TBOPYECTBA B 0OJACTH TEOPUHM M MPAKTHUYECKUX
MPUJIOKEHUH XUMHUHU, TMOMOTAIOT BBIMTYCKHUKY OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MPoOIEMax, CBI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HHPOPMAIIHIO U TPUMEHSTH
e€¢ A TONOJHEHUS  3HAHWUM, pElIeHUS  MHTEJUIEKTYaldbHBIX M JKCIEPUMEHTAIbHBIX
UCCIIeIOBATEeIbCKUX 3a/ad. B menoM conepkaHue ydeOHOro mnpeamera «XHMHUsS» JaHHOTO YPOBHS
W3y4YEeHHsS OPHEHTHPOBAHO Ha (opMHpoBaHHE Yy OOYYArOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISt
noHUMaHuad (GUIOCOPCKUX HUAEH, TaKUX KaK: MaTepuallbHOE €JAMHCTBO HEOPraHWMYecKoro |
OpPraHMYECKOT0 MUPa, 00YCIOBICHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHHUEM, [T03HABAEMOCTh
MIPUPOJIHBIX SBJICHUNA MyTEM IKCIEPUMEHTA W PEIICHUS MPOTUBOPEUU MEXIy HOBBIMU (haKTaMU H
TEOPETUYECKUMH IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHH B PEHICHUU SKOJOTHYECKHX Mpodiem, a
TaKXke MpobsieM cOepex eHUs HIHEPreTHUECKUX PECYpCOB, CHIPbS, CO3JAaHUS HOBBIX TEXHOJOTMHA M
MaTepuaoB.

B mnane pemieHus 3ajad BOCHUTAHMS, PA3BUTHS U COIMATU3ANUU OOYYAIOMIUXCS MPUHSITHIE
IporpaMMoOil MO XHMMHMHU TMOAXOJIbl K OINPEAENCHUI0 COJEp)KaHHWs U TOCTPOCHHUs IpeaMera
npeaycMaTpuBaioT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUN, MMEIOLINX 0a30BOe 3HAUCHHE
JUISL Pa3IMYHBIX BHJIOB JIEATEIBLHOCTH: PpEIICHUs TMpoOjieM, TOWCKa, aHaimu3a U 00paboTKH
UHPOPMALIMU, HEOOXOIUMBIX JJISi MPHOOPETeHUs ONbITa NPAKTUYECKOM U HCCIIeA0BATENbCKOM
JeSTeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTuke mpenogaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOTO OOIIETO0 0Opa30BaHUs, TaK U Ha
YpOBHE CpeHero o0Imiero oopazoBaHus, MpU ONpeAeNIEHUN COAepKATeIbHON XapaKTepUCTHKHU 1esen
U3y4YEeHHs IIpeJIMETa HaNpaBJIEHUEM IIEPBOCTENEHHOM 3HAYMMOCTH TPAJULMOHHO TNPU3HAETCSA
dbopMUpOBaHHE OCHOB XHUMHYECKOM HAyKH Kak o00JIaCTH COBPEMEHHOIO0 €CTEeCTBO3HAHUS,
IIPAKTUYECKON NIE€ATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KynbTypbl. C
METOJMYECKOW TOUKH 3PEHHS TaKOH MOJXOJ K ONpeAeNCHUIO Leneld M3ydeHHs MpeiaMeTa sBIISeTCS
BIIOJIHE OTIPAB/IAHHBIM.

CornacHo JaHHOH TOUYKE 3peHHMsI TTIABHBIMH LEISIMU U3y4eHUs MpeaMeTa « XUMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) siBIsIIOTCS:

(GhopMHpPOBaHHE CHCTEMbl XUMUYECKUX 3HAHWH KaK Ba)KHEHIIEH COCTaBIISIFOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA, B OCHOBE KOTOPOM JiexaT KII0UEBbIE MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBI U
TEOPHM XMUMHHU, OCBOCHHUE S3bIKa HAYKH, YCBOGHHE U MOHUMAaHME CYITHOCTH JOCTYNHBIX 00O0OIIEHHH
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH MX pa3BUTHS U CTAHOBIICHUS;



¢dbopMHpOBaHHE M pa3BUTHE MPEJICTABICHUH O HAyYHBIX METOJAX II03HAHMUSA BEUIECTB U
XUMHUYECKHX PEaKIHid, HEOOXOIMMBIX ISl NPUOOPETEHHsI YMEHUI OpUEHTHPOBATHCSI B MUPE BEIIECTB
U XUMHUYECKUX SBJICHUH, UMEIOLIUX MECTO B IPUPOJE, B MPAKTUUECKON U IOBCEAHEBHOM KHU3HM;

pa3BUTHE yMEHHUIl M CHOCOOOB [EATENBHOCTH, CBA3aHHBIX C HAOMIOJACHHEM M OOBSCHEHHEM
XUMHUYECKOT0 AKCIIEPUMEHTA, COOJII0/IEHHEM TPaBUIl 0€30M1acCHOT0 0OpaIleHHs ¢ BEIECTBAMH.

Hapsiny ¢ »TuM, conepkaTelbHas XapakTepUCTUKA IeJie W 3agad HM3y4deHHs IMpeaMeTa B
nporpaMMe 1O XMMHHU YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMH NPHOPHTETAMH B
cucreMe cpenHero obmero obpasoBaHus. CeronHs B INpeNojaBaHUM XUMHU B OOJIbLICH CTENEHH
OTHAaéTCsl TPEANOYTEHHE MPAKTUIECKONH KOMITOHEHTE COJCp)KaHMs OOyYeHUs, OpUEHTHPOBAHHOW Ha
MOJrOTOBKY BBIITYCKHHMKA 0011e00pa30oBaTeIbHON OpraHu3alyy, BIaJCIOIIero He HabopoM 3HaHMH, a
(YHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMHU aKTHBHOTO IOJTyYeHHs 3HAHUH W
NPUMEHEHHUS UX B PEATbHOM KU3HU JUIS PEIICHUs TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3THM mpu U3ydeHHH TIpeaMeTa «XUMUsS» ITOMHHUPYIOIIee 3HAYCHHUE MPHOOPETAIOT
TaKue LeIH U 337a4H, KaK:

ajanTanus oOydJaromuXcs K YCIOBHSM IWHAMUYHO pa3BUBAIOIIECTOCS Mupa, (GopMupoBaHHe
UHTEJUICKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEILHOMY TIPUHSTHIO TPaMOTHBIX PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopmupoBaHHE Yy OOYYaIONIMXCS KITFOUEBHIX HABBIKOB (KIIFOUEBBIX KOMITETCHIINH), MMEIOIIHX
YHHMBEpCAJIbHOE 3HAYCHHUE VIS Pa3IMYHbIX BHJIOB JEATEIILHOCTH: PELICHUs MPOoOIieM, TIOUCKa, aHaI13a
u 00pabOTKH HMHPOpMAIMK, HEOOXOIUMBIX JIi MPUOOPETEHHUS OIbITa JESTENbHOCTH, KOTOpas
3aHMMAaeT Ba)KHOE MECTO B IO3HAHWU XHMMHHU, a TaKKe I OLEHKU C MO3UIMH HSKOJIOTHYECKOM
0e30macHOCTH XapakTepa BIHMSHUS BEIIECTB W XUMHYECKHX MPOIECCOB HAa OpPraHW3M 4YellOBeKa U
HNPUPOAHYIO Cpeay;

pa3BUTHE TI03HABATEIHHBIX HMHTEPECOB, HHTEIUICKTYAIBHBIX W TBOPYECKHUX CIOCOOHOCTEH
00yyaromuxcs: CocoOHOCTH CaMOCTOSITEILHO PUOOPETaTh HOBBIE 3HAHUS 10 XUMHU B COOTBETCTBUH
C JKM3HCHHBIMH TIOTPEOHOCTSIMH, WCIOJIH30BATh COBPEMEHHBIE WH(GOPMAIIMOHHBIC TEXHOJIOTHH JIJIS
MIOMCKA U aHAIK3a y4yeOHOM U HAyYHO-TIOMYJIAPHON HH(OPMAIIMH XMMHUYECKOTO COep KAHUS;

dbopMupoBaHHE W pa3BUTHE y OOYUYAIOMIMXCS ACCOIMAaTUBHOTO W JIOTHYECKOTO MBIIIICHHUS,
HaOJII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH,
NIPY TUTAHUPOBAHUH ¥ TIPOBEJICHUN XUMHUYECKOTO dKCIIEPUMEHTA;

BOCIIUTaHHUE y 0Oy4YaroUMXcsl yOSKIEHHOCTH B T'YMaHHCTUYECKOM HANpaBICHHOCTH XMMHUH, €€
B2XHOH POJIH B pEIICHUH TIIOOANBHBIX MPOOJIEM paIllHOHAFHOTO TPUPOIOTIONB30BaHUS, TOTIOTHEHHS
HHEPreTHUECKUX PECYpPCOB M COXPAHEHUS NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJIUMOCTH
OEepe)KHOTO OTHOIICHHST K TIPUPOAE M CBOEMY 3JI0POBBIO, a Takke NpPHOOpPETEHHs OIbITa
UCTIOJIb30BaHUS MOJTYYCHHBIX 3HAHUM /ISl NPUHATHS TPAMOTHBIX PEIICHUN B CUTYyallUsX, CBSI3aHHBIX C
XUMHAYCCKIMU STBIICHUSMH.

B yuebHOM 1u1aHe cpeaHero o0uiero oopa3zoBaHus MpeaMer « XUMHs» 6a30BOr0 YpOBHS BXOIHUT
B COCTaB MpeAMETHOM 00sacTu « EcTeCTBEeHHO-HAYUHBIE TIPEIMETHD.

OO1ee 4ynCIIo YacoB, OTBEIEHHBIX I U3YYEHUSI XMMUH, Ha 0A30BOM YPOBHE CpPEIHETO OO0IIero
oOpa3zoBanusi, coctaBiseT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kmacce — 34 ygaca (1
4ac B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpeameT opraHn4ecKoi XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHHUE B MOJYYEHUH HOBBIX
BEILIECTB U MaTepuasioB. Teopus CTpOe€HHsI oOpraHuueckux coeauHeHuii A. M. bytneposa, eé
OCHOBHbIE TOJIO)KeHUs. CTpyKTypHBIE (QOPMYJIBl OpPraHMYECKUX BEIIECTB. ['OMOJOTrHs, H30MeEpusl.
XHMHYECKas CBA3b B OPraHUYECKUX COCIUHEHMSIX — OAVMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccu(uKanuu OpraHMYECKUMX BemlecTB. HoMeHKmaTtypa OpraHHYECKHX
COEIMHEHUIl (CUcTeMaTHuyecKas) U TPUBUAIbHBIE HAa3BaHUs BaKHEMIIMX MpeCTaBUTENIEH KI1acCoB
OpPraHNYECKHUX BEIIECTB.

OKCIIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX IPEBPALICHUI: O3HAKOMJICHHE C
oOpa3liaMi OpPraHM4ecKuX BEUIECTB W MaTepuaJlaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHUYECKUX BEILECTB, HAOJIOJCHUE U ONUCAaHHE NEMOHCTPAIMOHHBIX ONBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MIPHU HarpeBaHUU (TUIaBJIE€HUE, 0OYIJIMBaHUE U TOPEHUE).

YriaeBoaopoanst

ATKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. MeraH M 3TaH — TpocTelive
NpPEeJCTaBUTENIN AJKAHOB: (PM3MYECKHE UM XMMHUYECKHE CBOMCTBA (peakluM 3aMeLIeHHs U TOpeHus),
HAaXO0KJICHUE B NIPUPOJIE, IOJyYCHHUE U IPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psf. OTWIEH W IPONMIEH — MpocTeiine
NPEJCTaBUTENIN AIKCHOB: (M3WYECKHMe W XHUMHYECKHE CBOHCTBAa (pEaknuWu THIPUPOBAHUS,
raJoreHUpOBaHUs, IHIPATALH, OKHCICHHS U MOJIMMEPU3aLIUH ), TOJTYUYEeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u wmerunOyraaueH-1,3: CTpoeHHe, BaKHEHIIME XHUMHUYECKHE
cBoMicTBa (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOT0 KayuyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUH psa. AUETHIeH — MpocTermunit
NpEeJCTaBUTENIb AKWHOB: COCTaB, CTPOEHHE, (U3MYecKHMe U XUMHYECKHe CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIIH, TOPEHHS ), [TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (usMyeckHMe M XMMHUYECKME CBOMCTBa (peakiuu
raJIoTCHUPOBAHUS U HUTPOBAaHMA), MOIY4YEHHE M IpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue ce0UCMEa (peakyuu 2an02eHUpo8aHus U HUMPOBAHUS), NOJYUeHUue U
npumenerue. TOKCHYHOCTb apeHOB. I 'eHeTHUYEeCKas CBsI3b MEX/y yIIE€BOAOPOJAAMHU, IPUHAICKAILIUMU
K pa3JIM4YHBIM KJIaccaM.

[TpupoaHbIe UCTOYHUKHN YTIIEBOIOPOIOB. [IpuponHbiii ra3 u nonyTHbe He(TsHBIE ra3sl. HedTh
u eé€ mnpoucxoxaeHue. CrnocoObl mnepepaObOTKM HePTU: TNEeperoHKa, KpPEeKHHI (TepMHUYECKUH,
KaTaluTUYecKuit), mupoaus. [Ipoaykrsl nepepaboTku HEPTH, UX MIPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOIyKThI €ro NepepadoTKH.

OKClepUMEHTAIbHbIE METO/Abl HM3yY€HHUS BEIIECTB U UX IMPEBPALICHUI: O3HAKOMJICHHE C
oOpa3laMu IjacTMacc, KaydyyKoB M pe3uHbl, koiuiekuun «HedTts» u «Yromb», MoaenupoBaHHe
MOJIEKYJ YTJIEBOJOPOJIOB U TaJIOT€HONPOU3BOAHBIX, POBEACHUE NPAKTUYECKON paboThl: MOTyYEHHE
STUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacu€rHble 3anaun.

Bbruucnenust mo ypaBHEHHIO XMMHUYECKOW peakluu (Macchl, 00béMa, KOJIWYECTBA MCXOJHOTIO
BELIECTBA WM MPOAYKTAa peaklUu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

Kuciiopoacoaep:xamye opranuyeckue coeIMHeHHs

[TpenenpHble OTHOATOMHBIE CIUPTHI. METaHO M 3TaHOJI: CTpOeHHe, (PHU3nYecKre U XUMUYECKHe
CBOIicTBa (peakuMM C aKTUBHBIMU MeETallaMH, TaJIOT€HOBOJIOPOAAMH, TOpPEHHUE), NPUMEHEHHE.




BonopoaHsle cBsI3UM MEXIy MOJEKyJaMu CHOUPTOB. JlelicTBME MeETaHOJa M 3TaHOJA Ha OPraHu3M
YeJI0BEeKa.

MHoroaToMHble CIMPTHI. DTHICHIIMKOIb M TIIMLEPUH: CTPOCHHE, (PU3NUYECKHUE U XMMUYECKHE
CBOIicTBa (B3aMMOJEMCTBHE CO HIENIOYHBIMH METalJlaMHU, KaueCTBEHHAsl peaklMs Ha MHOIO0ATOMHBIE
cnupthl). JlelicTBUE HAa OpraHu3M uenoBeka. [[puMeHeHne runepruHa u 3TUIICHTIITMKOJIS.

®DeHOoJI: CTPOCHHE MOJICKYJIbI, (PU3NYECKUEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenue ¢peHona.

Anpaeruabl U kemonwvl. Dopmanpaerus, aeTaibAerua: CTPOeHUe, (U3NIECKUe U XUMHUYECKHe
CBOICTBA (pEakUMM OKHUCIEHHS M BOCCTAaHOBJIEHHUS, KAaueCTBEHHBIE pEaKIMM), IOIYy4EHHE U
MIPUMEHEHHE.

OMHOOCHOBHBIE TIpeJieNibHbIe KapOOHOBbIE KHCIOTH. MypaBbHHAsi U YKCYCHas KHCJIOTHI:
cTpoeHHe, (u3MYecKue M XUMHYECKHE CBOMCTBa (CBOiicTBa, oOmIMe Juis Kiacca KHCIOT, PEeaKIHs
sTepu(UKaLNN), TOITyYeHHue U npuMeHeHne. CTeapuHOBasi U OJIEMHOBAsE KUCIOTHI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEe AeHCTBUE.

CrnoxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'unponns xupos. [Ipumenenue xupos. buosornueckas poib )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(UKalus YrieBoJOB (MOHO-, M- W TOJMcaxapujsl). [rokoza —
MPOCTEUIIINI MOHOCAXapUJI: OCOOCHHOCTH CTPOEHUST MOJIEKYIIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcunom menu(ll), okuciaenne aMMuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIIOKO3bl), HAX0XKACHUE B IPUPOJIE, PUMEHEHHE, OMOoJoTuIecKas poJib.
®orocuHTe3. PpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemnmono3a kak mnpupoiHble mnonuMmepbl. CTpoeHue Kpaxmajia U LEIUTIOJIO03bI.
Pu3nyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KAUeCTBEHHAsl PEaKLUsl C HOAO0M).

OKCcrepUMEHTAIbHbIE METOAbl M3yYeHHs BEUIECTB M HX MpeBpallleHuil: MpoBeJeHHeE,
HaOJI0/IGHUEe M ONKMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KaYeCTBEHHBIC PEAKLUU
OJIHOATOMHBIX CHHUPTOB (OKUCIeHHe HTaHona okcuaoM wMeau(ll)), MHOroaromMHBIX CHUPTOB
(B3aumMopelicTBie riMuepuHa ¢ rugapokcunom wmenu(ll)), ampnerugoB (OKHUCIEHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) m rugpokcumom menu(ll), B3ammomeicTBHE Kpaxmana ¢ HOIOM),
NpOBE/IEHUE NMPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrle 3amaun.

Bbruucnenust mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIWYECTBA HCXOJHOTO
BElIeCTBAa WM MPOAYKTa peaklUu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO M3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

A3oTcoiepiKalie OpraHu4eckie CoeIMHEHUSI.

AMUHOKHCIIOTH Kak aM{QoOTepHble OpraHudyeckue coeauHeHus. Puznyeckue U XUMHUYECKHE
CBOIICTBa aMMHOKHUCIIOT (Ha MpUMepe TIulHa). bruonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak mnpuUpogHBIE BBICOKOMOJEKYJIApHBIE coeAuHeHud. llepBuuHnas, BTOpHMYHas u
TpeTU4yHasi CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBa O€JKOB: THAPOIU3, JeHATypalus,
Ka4eCTBEHHBIC PEaKIK Ha OEIKH.

DKcrnepuMeHTalIbHbIE METO/IbI M3yUEHUs BEIIECTB U UX MpeBpalleHuil: HaOII0eH1Ee U ONHUCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OEJIKOB IIPU HArPEeBaHUH, LIBETHBIE PEaKIH OCIIKOB.

BbicokomouieKkyIsipHbIE COeUHEHUS

OcHOBHBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPU3AlNH, CPeAHssl MoJieKyisipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — MOJIMMEPU3alis U TOJIUKOHICHCAIUS.

OKCcrepUMEHTAIbHbIE METO/Abl HM3y4YeHHUS BEIIECTB W UX MPEBpPALICHUI: O3HAaKOMJICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBSI3U.

Peanuszamus MeXnpeaMETHBIX CBSA3€M NpU M3YyYEHUMM opraHuyeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX MOHSITUH, TaK W MOHATHUH,
ABJIAIOINXCSI CACTEMHBIMHU JUISL OTAEIBHBIX PEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.



OO01e ecTeCTBEHHO-HAYYHbIC TOHSATHA: SIBIICHHE, HAy4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CHHTE3, KIacCUpUKalusi, NEPUOAUYHOCTb, HAONIO/IEHUE, H3MEPEHUEe, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®uzuka: marepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJEKYJa, YHEpreTMYECKUil YpOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, (PU3UUECKUE BEIWYMHBI M €IUHMIBI MX
U3MEpEeHHUS.

buonorus: kinerka, opraHusM, Ouocdepa, OOMEH BeUIeCTB B OpraHusme, (POTOCHHTE3,
OMOJIOrMYecKy akTUBHBIE BellecTBa (OeIKu, YIJIeBOIbL, )KUPBI, DEPMEHTHI).

['eorpadusi: MuHepaibl, TOpHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHoyorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO IUTAHUS, MOIOIIKME CPE/ICTBa,
JIEKapCTBEHHbIE U KOCMETHMYECKHE IpenapaTbl, MaTepHuaabl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTTAHUYECKAS XUMHUA

TeopeTuyeckne 0OCHOBbI XMMHUH

XuMudeckuit aneMeHT. AToM. S11po aTroma, U30TOMbI. DIIEKTPOHHAs 0007104YKa. DHEPreTHUECKHE
YPOBHH, TOAYPOBHH. ATOMHBIE OpOWTamH, S-, p-, d- smemMeHThl. OCOOCHHOCTH pacHpeaeTeHUs
AJIIEKTPOHOB TIO OpOUTANsIM B aToMax »JIIEMEHTOB TMEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAsS
KOH(Urypauus aToMOB.

Ilepuoanueckuit 3akoH u [lepuonnueckas cucrema xumuueckux daeMeHToB /. M. Menneneena.
Csa3p nmepuoanyeckoro 3akoHa u Ilepuoauueckoidt cucreMbl Xumuueckux osnemeHtos JI. U
MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUs CBOWCTB
XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U MEePUOIaMm.
3HaueHHE MEPUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

CrpoeHnue BemiecTBa. XUMHUECKas CBA3b. BUIbl XUMUUECKON CBSI3U (KOBAJIEHTHAs! HEMOJSIpHAs
U TOJSIpHAs, MOHHAs, MeTajuindeckas). MexaHu3smbl o0pa3oBaHMsl KOBAJIEHTHOW XUMUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). Bogopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEHHOCTD.
Crenenb okucnenus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THUNBl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKONW PEHIETKU.

[lonsiTue 0 aucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBast 1o
BELIECTBa B pacTBOpE.

Knaccudukanuss HeopraHudecknx coequHeHuil. HoMeHkIaTypa HEOpraHMYecKHX BEIIECTB.
['eneTnyeckas cBS3b HEOPraHMUYECKUX BEIIECTB, MPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckass peaknus. Krmaccupukanus XUMUYECKHMX peakinuii B HEOPraHMYECKOH U
OpraHMYeCKON XUMHUHU. 3aKOH COXpPaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M IpPEeBPALICHUS
SHEPTUHU MPU XUMUYECKUX PEAKIIHUIX.

CkopocTh peaknud, €€ 3aBHCHMOCTh OT pa3iuyHbIX (akropoB. OOpaTHMbIE pEaKIIHH.
Xumnueckoe paBHoBecue. DakTOphl, BIUAIOLIME HA COCTOSHUE XMUMHUYECKOro paBHOBecHs. [IpunHumn
Jle arense.

Onekrponutuueckas aucconuanus. CunbHble W cialbble anekTponuThl. Cpena BOAHBIX
pacTBOpOB BEIIECTB: KHCas, HEUTpasibHas, IeJI0YHasl.

OKHMCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTAIBHBIE METOJIBI M3YUYEHHUs BEIIECTB M UX MPEBPAILCHUN: AEMOHCTpaIvs TaOIuIl
«llepuognueckas cucrema xumuuyeckux osnemeHToB J[. WM. MenneneeBa», uszyueHue Mojenei
KPUCTAUTMYECKUX PEHIETOK, HAOMIOACHNE U OMICAaHUE JEMOHCTPAIIMOHHBIX M J1a0OPaTOPHBIX OTBITOB



(paznokeHue NepoKcHIa BOAOPOJA B MPUCYTCTBHM KaTalll3aTopa, OINpPEIEICHHE Cpelbl pacTBOPOB
BEUIECTB C IOMOIIBIO YHUBEPCAJIBHOTO WHIMKATOpPA, PEAKIHUH HOHHOTO OOMEHa), MpOBEICHHE
NpPaKkTU4YeCKOi paboThl « BiusiHUe pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON peaKkifumy.

Pacuérnrle 3amaun.

Pac4€rbl Mo ypaBHEHMSAM XHMUYECKUX PEAKLUi, B TOM YHUCIIE TEPMOXMMHUYECKUE DPACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBas JOJIS BEILIECTBA.

Heopranuyeckass xumus

Hemeramnsl. [lonoxenne nemeramwioB B [leproanueckoil cucteMe XMMHUYECKHX JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOEHHOCTU CTPOEHUsSI aTOMOB. DPU3NYeCKUe CBOWCTBA HEMETAIUIOB. AJUIOTPOIHUS
HEMeTaJUIoB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriepomaa).

XUMHUECKUE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TaJlOTeHOB, CEpbl, a30Ta, Gocdopa, yriepoaa
Y KPEMHHMSI) U UX COeTMHEHUH (OKCUOB, KUCIOPOICOAEPKALIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

ITpuMeHeHne BaXHENIINX HEMETAJNIOB U UX COCUHEHUM.

Meramisl. Ilonoxenune meramioB B lleprognyeckont cucreMe xummyeckux snemeHTos J[. .
MenneneeBa. OcCOOEGHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0OUEK aToMoOB MeTauioB. OOmue
¢usnyeckue cpoiictBa MeTaioB. CIUlaBbl METAJUIOB. ODJEKTPOXUMHYECKUHM ps HaNpsHKeHUH
METaJlIOB.

XHWMHUYECKHE CBOMCTBA BaXKHEHIIMX META/UIOB (HATpUH, Kallui, KaJbIIMA, MarHuW, aTlOMUHHM,
LIUHK, XPOM, XKEJI€30, MEJIb) U UX COCIUHEHUH.

O61mue crocoOb! Moay4YeHHs! MeTauloB. [IpuMenenne MeTamioB B ObITY U TEXHHKE.

OKCHepUMEHTAJIBHBIE METOABl M3YYEHHs BEILECTB U UX NPEBPALLIECHUI: U3y4YE€HUE KOJUIEKLIIUU
«Mertansl U CIUIaBbl», 00PA3LIOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX 3aJ]1a4, HaOJIt0IeHue 1
OIKCaHMUEe JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATFOMHHHUS C
pacTBOpamMH KUCJIOT U LIeJIouel, KaYeCTBEHHbIE PEeaKIIMK Ha KaATUOHbI METAJUIOB).

PacuérHbie 3anaun.

Pacuérbr macchl BelecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAaCCE WIIH
00BbEMY OJHOTO M3 YYacTBYIOIIMX B pEaKIUH BELIeCTB, pacdéThl Macchl (00bEMa, KOJIMUECTBA
BElIECTBA) MPOAYKTOB PEAKIUH, €CIIU OHO U3 BELIECTB UMEET PUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B 00€CTIEUCHUM HKOJOTHYECKOW, DHEPTEeTHYECKON M THIIEBON O€30MacHOCTH,
pa3BUTUM MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/AX MO3HAHUS BEILIECTB M XUMUYECKUX PEAKIIHIA.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJTYYeHHUs Ba)KHEHIIMX
BEILECTB.

YemoBek B MHpE BEIIECTB W MATE€pUATOB: BAKHEWIINE CTPOUTENBHBIE MAaTE€pHAbI,
KOHCTPYKLIMOHHBIE MaTepHallbl, Kpackd, CTEKJIO, KepaMuKa, MaTepuaybl JUIsl JJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMueCKUe U MUHEpaIbHbIE y100pEHUsI.

X¥MHS U 310pOBbE UEJIOBEKA: MpaBUila UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENAapaToB, MpaBuia
0€30I1acHOr0 MCII0JIb30BaHUS MPENapaToB ObITOBOM XMUMUU B TIOBCETHEBHOM YKU3HU.

MexnpeaMeTHbIE CBS3U.

Peanuzanuss MeXNpeaMETHBIX CBA3€M NMpU M3yuyeHUW oO0IIeld W HeopraHuyeckoil xumuu B 11
KJIacce OCYIIECTBIIACTCS 4epe3 HMCIOJIb30BaHME KakK OOIIMX €CTECTBEHHO-HAayUYHBIX MOHATHH, Tak U
MTOHATHUH, SBIISOIINXCS CUCTEMHBIMU IS OTAEIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO0ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAay4HBIH (DakT, TUMOTE3a, 3aKOH, TEOpUSs, aHAIU3,
CUHTE3, KJacCHU(PUKAIUs, NEPUOANYHOCTh, HAOII0IEHUE, IKCIIEPUMEHT, MOJIEIMpPOBaHNE, U3MEPEHNE,
SBJICHHE.

®dusnka: Marepus, HHEPrHs, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, H30TOI,
pPallMOAaKTUBHOCTh, MOJIEKYJIa, JHEPreTHYEeCKUi YpOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSTHHE BEIIeCTBa, GPU3NYECKUE BEIUYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTema, 6uocgepa, MaKpo- ¥ MUKPOIJIEMEHThI, BUTAMUHBI,
00OMeEH BelIeCTB B OpraHu3Me.

['eorpadusi: MuHepaibl, TOpHBIE TOPO/IbI, MTOJIE3HbIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.



TexHomorus: XuMHUYecKas MNPOMBIIIJICHHOCTb, MCTAJUIYpPIrus, HTPOU3BOJACTBO CTPOUTCIIbBHBIX
MaTcpHraioB, CEIbCKOXO03MCTBCHHOE IMPOMU3BOACTBO, MUIIEBAA ITPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaSI
MMPOMBINIJICHHOCTb, HPOU3BOJACTBO KOCMCTHYCCKUX IMPCIAapaToB, MPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpHraJIOB, DJICKTPOHHAA MPOMBIINIJICHHOCTh, HAHOTECXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 XUMHWNU HA BA30OBOM
YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYArOIIUMUCS MPOTpaMM
cpenHero oOmero oOpa3oBaHHWs (JIMYHOCTHBIM, METANpEeIMETHBIM U MpeAMETHbIM). HaydHo-
METOJUYECKOW OCHOBOM Ui pa3pabOTKU IMJIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
0011ero 00pa3oBaHus SIBISETCS CUCTEMHO-/IEATETbHOCTHBINA MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-IEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpenMeTa «XHWMHs» Ha ypOBHE CpeIHero oomiero oOpa3oBaHUS BbIICICHBI
CJEYIOIINE COCTABISAIOIINE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCHICKOW TpaKJAaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEIEIIEHHUIO;

HAJIMYUE MOTUBAIUU K O0yUEHUIO;

L[EJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUI JUYHOCTH HA OCHOBE KIIIOUEBBIX
IIEHHOCTEH M UCTOPHUYECKUX TPAIULUN 0a30BOM HAYKH XHUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOy4aloluXcs pPyKOBOJCTBOBAaThCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, NPHUCYLIUMU  LEJIOCTHOM  CHUCTEME€  XHUMHUYECKOIO
o0Opa3zoBaHus;

HAJIMYUE MPABOCO3HAHUS DKOJIOTHYECKON KYJIBTYPBI M CIIOCOOHOCTH CTAaBHUThH IEH U CTPOUTH
KU3HECHHBIE TIJIaHbI.

JIM4HOCTHBIE pPe3yJbTaThl OCBOCHUS MpEAMeTa «XUMUS) JTOCTHTAIOTCS B €AUHCTBE YUCOHOU W
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM C T'YMAaHHCTHYECKHUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH W HUJAEalaMH POCCHIMCKOTO TPa)KJTaHCKOTO OOIIEeCTBa,
INPUHATBIMH B OOIECTBE HOpPMaMU U TpaBWIAMHM TOBEIEHUS, CHOCOOCTBYIOUIMMH IpoIEccam
CaMOITIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH OOYYArOIIHXCSI.

JInduHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPAXKaloT CPOPMUPOBAHHOCTD OIbITA
MO3HABATEIILHON W TPAKTUYECKOW MAESITENTbHOCTH OOYyYaloUIMXCs MO peaau3aliil TPHUHSITHIX B
oOuiecTBe LIEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOr0 BOCIMTAHMS

OCO3HaHHs OOYyYalOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBaKeHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPAaBUIAX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MpPHU CO3JAHMM Y4E€OHBIX MPOEKTOB,
pelieHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BEINOJTHEHHH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl JPYTUX Mpu
aHaJIn3e pa3IuYHbIX BUJOB yUEOHOU 1€ATeTbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS

LEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OT€UYECTBEHHON XUMUU;

yBaXEHHsI K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUHU U MPAKTUYECKOTO NMPUMEHEHUS XHUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKCHHSI HAYKU €CTh Pe3yJbTaT JIUTENbHBIX HAOIIOJEHUN, KPOMOTIUBBIX
JKCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

WHTEpeca M MO3HABATEIBHBIX MOTHBOB B TMOJyYEHUHU M MOCIEAYIOIIEM aHaln3e WHPOPMAIIUU O
MEPENOBBIX TOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMHY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, ITHYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYallUH, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSMU, U TPUHUMATH
OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;



TOTOBHOCTH OILIEHHMBAaTh CBOE IMIOBEAECHWE M TIIOCTYIIKM CBOMX TOBAapUIIEH ¢ TNO3ULHN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUs LEHHOCTeH 370poBoro u Oe3omacHoro oOpa3za KH3HM, HEO0OXOJIUMOCTU
OTBETCTBEHHOT'0 OTHOILECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

cOOJTI0IeHHST TIPABHIT 0€30TTaCHOTO OOpaIEHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHON KU3HH U B
TPYZOBOH AESTEIBbHOCTH;

MOHMMAaHHUS LIEHHOCTU MPAaBWJI MHAMBHUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEICHUS B
CUTYaLUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUS TOCNEACTBUM W HENPUATUS BPEIHBIX TMPUBBIYEK (YHOTpEeOJIEHHS aJIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOW  JIEATEIBHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUIaX AESITEIbHOCTH;

YCTAaHOBKM HAa AaKTHMBHOE Yy4yacTHE B pEHICHHH MPAKTUYECKUX 337ady  COLMAIBHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3iudyHoro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUS IPEMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHU K TPYAY, JIIOJSIM TpyZa U pe3ysibTaTaM TPYIO0BOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAJIbHOM TpaeKTOpuM oOpazoBaHus, Oymyuieu
npodeccun M pealn3alii COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TMYECKOT0 BOCTIUTAHMS:

HKOJIOTUYECKH 11€J1eCO00pa3HOro OTHOMIICHHUS K TPHUPOJAE, KaK HMCTOYHUKY CYIIECTBOBAaHUS
JKHU3HHU Ha 3eMiIe;

MOHUMAaHHUS TJ00albHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIHUSHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOMN CPEIBL;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BAaHUS JIOCTIKEHUN XUMHHM JJi pEIICHHS BOIPOCOB
palMOHAIBHOIO ITPUPOIONIOIB30BAHUS;

AKTHUBHOT'O HENPHATHS ACUCTBUM, IPUHOCAIINX BPE] OKPYKAKOLIEH MPUPOJHON Cpee, YMEHUs
IPOTHO3MPOBATh HEOJArONPHUATHBIE SKOJIOTHYECKUE MOCIEJICTBHS TMPEeANPUHUMAEMbIX JeHCTBUI U
MpeoTBpallaTh UX;

HaJIMYUS  Pa3BUTOTO DKOJOTMYECKOTO  MBILIUIEHUS, DKOJIOTMYECKOM KYJBTYpbl, OIIBITA
JeSITeIbHOCTH SKOJIOTUYECKON HAIlPaBJIC€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MIO3HABATEIbHOM,
KOMMYHHUKAaTHUBHOM ¥ COLMAIbHOW IpPAaKTHKE, CIIOCOOHOCTH W YMEHHs aKTUBHO IPOTHUBOCTOSTH
UC0JI0rHH XeMopoouu;

7) HEeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKU U OOILECTBEHHOM MPAKTUKH;

NMOHMMAaHUS CHeUU(PUKH XUMUM KaK HayKd, OCO3HaHHMA €€ poiau B (GOPMUPOBAHUU
palMOHATIBHOTO HAYYHOTO MBINUICHHUS, CO3/IaHUH 1IEJIOCTHOTO MPEJICTaBICHHUS 00 OKpPY>KaloleM MHpe
KaK O €JMHCTBE MPHUPOJbI W YEJIOBEKa, B IO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEM W pelIeHUuU
npo0JeM COXpaHeHHsI TPUPOTHOTO PAaBHOBECHS;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHWMHHU JUIsI COBPEMEHHOW LMBUIM3AalMU: B €€
TYMaHHCTUYECKON HAINpaBICHHOCTH W BAXHOM pOJM B CO3/JaHUM HOBOW 0a3bl MaTepHaIbHOMN
KyJbTYpbl, PELICHUH TJI00aNbHBIX MHPOOJIEM YCTOHYMBOIO pA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUUECKOM, MHUIEBOW M IKOJIOTMYEeCKOM 0e30MacHOCTH, B Pa3BUTHM MEAMLUHBI, 00eCIeUeHUU
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU Ka)JI0r0 4jieHa O0IIecTBa;

€CTECTBEHHO-HAYYHOW  I'DaMOTHOCTH:  IIOHMMaHUS  CYIIHOCTH  METOJOB  IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4YaeMble 3HAHUSA IS
aHanmu3a U OOBSICHEHUs SBJICHUN OKPY’KAIOIIET0 MUpa U MPOUCXOMANIMX B HEM M3MEHEHUH, YMEHHUS



JenaTb 0OOCHOBAaHHbBIE 3aKJIIOUEHHUs] Ha OCHOBE HAayUHBIX (PAKTOB M MMEIOLIUXCS JAaHHBIX C LENbIO
MOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO MCIIONB30BaTh XUMHUYECKUE 3HAHUS JJIS pelIeHHus NpolsieM B
peanbHBIX KU3HCHHBIX CHTYAaIIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENILCKOM IeITETbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHMIO U caM000pa30BaHMIO, K aKTUBHOMY
MOJYYESHUIO HOBBIX 3HAHHUM MO0 XMMHUHU B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IudHbIX chepax mpodhecCuOHATHHOU IeATeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbI

MertamnpeMeTHbIC PEe3yJIbTaThl OCBOCHHS YYEOHOTO mpeameTa «XHMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYYAIONIMXCS  MEKIUCHIUTIHHAPHBIC
(MexmpenMeTHbIE) OOLIEHAYYHbIE MOHSITHS, OTPa)kaloUIUe LEJOCTHOCTh HAayYHOW KapTHUHBI MHUpa U
crieni(pUKy METOJIOB TIO3HAHUS, HCIOJb3YeMBIX B €CTECTBEHHBIX HaykKax (Marepus, BEIIECTBO,
9HEprus, SIBICHUE, MPOIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIISIOBAaHNE, HAONIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCcaJbHble Y4YeOHbIE NEHCTBHUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHbBIC, PETYJISITUBHBIE),
obecnieunBaromnue (GopMupoBaHue QGYHKIHOHATHBHOW TPAMOTHOCTH M COITMAIBHOM KOMITCTCHIIMH
00yyJaroIuxcs;

CIIOCOOHOCTD oOyyJaromuxcs HCIOJIH30BAaTh OCBOEHHEBIE MEXIUCITUTUTHHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUSI U YHUBEpCAIbHbIE YUeOHbIE NEHCTBUS B MO3HABATEIBHON M COILMAIBHOM
MIPaKTHKE.

MeranpeaMeTHbIe  pe3yibTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMU  YYEOHBIMU
MMO3HABATEIbHBIMUA, KOMMYHHUKATHBHBIMHU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMH /IE/iCTBUSIMH:

1) 6a3oBble JJOrnYecKue AeHCTBHS:

CaMOCTOSITENILHO  (DOPMYIHpOBaTE H  aKTyalIM3UpPOBATh  MPOOJIEMY, BCECTOpPOHHE &
paccMaTpHUBaTh;

OHpCI[CJ'ISITB OeJIn ACATCIIbHOCTH, 3aJaBasd HapaMeprI 158 KpI/ITepI/II/I X JOCTHXKCHUSI, COOTHOCUTDH
pe3yIbTaThI AEATEIBHOCTH C MIOCTABJICHHBIMU IIEIISIMHU;

HUCIIOJIB30BAaThH HpI/I OCBOCHUHN 3HaHI/II>'I HpI/IéMI)I JJIOTHYCCKOI'O MBIINUJICHUA — BBIACIATH
XapaKkTepPHBIC MPU3HAKY MTOHATUH U YCTAaHABIMBATh X B3aMMOCBS3b, HUCIIOIH30BaTh COOTBETCTBYIOIITUE
TIOHATUA IJIA OG'I;SICHGHI/ISI OTOCIIBHBIX q)aKTOB )41 HBJICHHfI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KITACCU(PUKAIIMK BEIICCTB U XUMHUYECCKUX PEaKIIHi;

yCTaHaBJII/IBaTI) HpI/ILII/IHHO-CJ'IGIICTBeHHBIe CBA3U MG)KIIy I/I3y‘-IaeMI)IMI/I SIBJICHUAMM

CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, 1O aHAJOTHUH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMs B PACCMATPUBACMBIX SIBICHUSX, (HOPMYyITUPOBATh BBIBOABI M
3aKJIFOYEHHS;

HpI/IMeHSITB B Hpouecce IIO3HaHUA, I/ICHOJII)3yeMI)IC B XHUMHU CHUMBOJIMYCCKHUC (3H8,KOBI>IG)
MOJICNIA, MPeoOpa3OBBIBATh MOJEIBHBIC TPEACTABICHUS — XHUMHYECKUH 3HaK (CHMBOJI) DJIEMCHTA,
XUMHYecKas (hopMyiia, ypaBHEHHE XUMHUYECKON PEaKIMy — MPU PEIIeHUH YU9eOHBIX MO3HABATEIBHBIX
W TPaKTHUYECKWX 3a7ad, TNPUMCHATh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS /IS BBISBICHHS
xapaKTeprlx HpI/I3HaKOB I/I3yqaeme BCIICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIaACTh OCHOBaAMU MCTOI0B Hay‘-IHOFO IIO3HAHHUA BECIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMmynupoBaTh MMM W 3aJadyd  WCCJCAOBAHMS, HCIOJIL30BAaTh  IOCTaBJICHHBIE U
CaMOCTOSATCIBHO C(bOpMy.]’II/IpOBaHHBIe BOHpOCI)I B KA4YECTBEC I/IHCTp}/MCHTa IIO3HAHUA U OCHOBBI IJISI
(hopMHUPOBaHMSI TUTIOTE3HI TIO MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIaACTH HaBbIKAaMH CaMOCTOSTCIIBHOT'O HJ'IaHI/IpOBaHI/ISI nu HpOBeZ[GHI/ISI y‘-IeHI/I'-IeCKI/IX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HAOMIOAaTh 3a XOJOM IIPOIECcca, CaMOCTOSTEIbHO



NPOTHO3MPOBATh €ro  pe3ynbTar, (OpMyIUpoBaTb OOOOIIEHHS ¥  BBIBOABI  OTHOCHUTEIIBEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCJIEIOBAaHUS, COCTAaBJIATH OOOCHOBAHHBIM OTYET O NpojAETaHHOU
pabore;

pUoOpeTaTh OMBIT YUYEHUYECKON HCCIEeI0BAaTeNIbCKONW U MPOEKTHOM JEeSATeNbHOCTH, MPOSBIIATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIICHHs MPAaKTUYECKHX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUCHTUPOBATHCS B PA3IUYHBIX WCTOYHHKAX WHPOpPMANWHU (HAYIHO-TIONMYJISPHAS JIUTEpaTypa
XMUMUYECKOTO  COJAEp)KaHUs, CIOpaBOYHble TocoOusi, pecypchl VHTepHeTa), aHAIM3UPOBATh
MHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKU OLIEHUBAThH €€ JIOCTOBEPHOCTh
U HETIPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl W TMPUMEHATh pPa3IUYHble METOJAbl IpPH TOUCKE U oTOope
UH(pOpPMaLIUU, HEOOXOAUMOM I BBITIOJIHEHHS YUE€OHBIX 3a71a4 ONpeeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOJNB30BAaHUS HWH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH |
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJbHYI0 (QOpMy TNpeAcTaBlieHus HHPOpMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAYYHBIN f3bIK B KQUe€CTBE CPE/ICTBA MpH paboTe ¢ XUMUYECKOW MH(OpMalnen:
OPUMEHATh MEXKIpeIMeTHble ((u3nYeckue M MaTreMaTW4yecKue) 3HaKH M CHUMBOJBI, (POPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINUECKUE CPEICTBA HATIISHOCTH.

OsJaieHHe YHUBEPCAJIBbHBIMH KOMMYHUKATUBHBIMH JeHCTBHSIMU:

3aJaBaTh BOINPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl B XOJ€ auajora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh UJIeH, (POPMYIHPOBATH CBOM IMPEATIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEIJI0KEHHOM
3aJa4uu;

BBICTYIIaTh C TMIpe3eHTalMeld pe3yJbTaTOB MO3HABATEIbHON JI€ATENbHOCTH, MOJyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM NPHU BBIOJHEHUH XUMHUYECKOI'O IKCIIEPHMEHTA,
MPAKTHYECKOH paboThl MO MCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB, pealu3aliy y4eOHOTro
npoekTa u (OpMYJIHpPOBAaTh BBIBOABI IO pe3yJbTaTaM MPOBEACHHBIX MCCIEJOBAHUN MyTEM
COTJIACOBAHUS MO3UIIMKA B XOJI€ OOCYKJICHUS 1 0OMEHA MHEHHUSIMH.

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO ITUIAHUPOBAaTh W OCYULIECTBISATH CBOK [O3HABATENIbHYIO JESTEIBbHOCTD,
ompenenss e IeNd U 3aJa4yd, KOHTPOJUPOBATH W IO Mepe HEeOOXOAMMOCTH KOPPEKTUPOBAThH
npe/iaraeMblii  anropuT™M JEHCTBUII NpU BBINOJHEHMHM YYE€OHBIX W HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hambosee A(PQPEKTHBHBIN CIMOCOO WX pelIeHHs C YYETOM IOJYyYEHHMS HOBBIX 3HAHMM O
BEIIECTBAX U XUMHUECKUX PEAKIINAX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHudecKkas XuMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABIECHUNA O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAyYHOU
KapTHUHBl MHUpPA, POJIM XUMHH B TO3HAHUU SIBICHUNW TPUPOIBI, B (HOPMHUPOBAHHM MBIIIJICHUS U
KYJBTYPBI JIMIHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHUST IPAKTHYECKUX
3a7a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHOMN Cpelie;

BJIAJICHHE CHCTEMON XMMHWYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIAE MOHATHS
(XMMUYECKHII  D3IIEMEHT, aToM, OJJIGKTpOHHas O00OJI0OYKa aromMa, MOJEKylla, BaJeHTHOCTb,
AJIEKTPOOTPHIIATETHFHOCTh, XUMHUYECKAsT CBSI3b, CTPYKTYpHAs (hopMyiia (pa3BEépHyTast M COKpaIICHHAs),



MOJIb, MOJISIPHASE Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, PyHKIMOHAbHAS TPYyIIa, paanuKal,
W30MEpHsI, H30MEPHI, TOMOJIOTHUECKHUI PsiJl, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPO U a30TCOICPIKAIIIHE
COEIMHEHUS, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHUS); TCOPUU U
3aKOHBI (TEOpHsI CTPOEHUsS OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XMMHUHU; MUPOBO33PEHUYECKHE 3HAHUSA, JIeXKAallIhe B
OCHOBE TTOHUMAaHUS MPUINHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUHN, (DAKTOIOTHUECKUE CBEICHUS
O CBOWCTBax, COCTaBe, MOJNYYCHHMH U OC30MaCHOM UCIOIb30BAHUN BAKHEHUIINX OPraHUYECKHX
BEIIIECTB B OBITY U MPAKTUUECKON JEATEITHHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHBbIC MPU3HAKU TMOHSTHUN, YCTaHABIMBATH HX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE TOHSATHS TPU OMHCAHUU COCTaBa, CTPOCHUS |
MpEeBpaIICHUI OPraHMYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUHA HCIIOJIB30BATh XWMHUYECKYI) CHUMBOJIMKY JUJIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOHN) (HopMyn OpraHMYECKHUX BEIIECTB U
YpaBHEHUH XWMHUYECKHX PEAKIUH, M3TOTAaBIWBATH MOJEIH MOJEKYJ OPTraHWYECKUX BEIIECTB I
WUTIOCTPALIMKA UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM YCTAaHABIWBATh TPUHAJIC)KHOCTh H3YUYEHHBIX OPTaHHYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOSHUIO K OMpeNeIEHHOMY KIACCY/TPYIIe COSAMHEHUN (YTIIeBOAOPOIBI,
KHCIIOPOJ] ¥ a30TCOJICPXKAIINE COCTMHEHHUSI, BLICOKOMOJICKYJISIPHBIE COSTMHEHMSI ), 1aBaTh UM Ha3BaHUS
no cucrematuueckoir HomeHknatype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIE HAa3BAHUS
OTJIENBHBIX OPTaHUYECKHX BEIIECTB (ITWICH, MPOIMMWICH, AalleTHICH, STUJICHTIUKOIb, TIUIEPHH,
denon, hopMabaeTu, aleTalbIeru]l, MypaBbHHAsI KUCIIOTA, YKCYCHas! KUCJIOTa, OJIEMHOBAs KUCJIOTA,
CTeapuHOBas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmal, HeJUTi0103a, MIHIIKH);

c(OPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJIbl XUMHUYECKOW CBSI3M B  OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MMOJOKCHHUSI TCOPUU CTPOCHUS OPTAaHUUYECKUX BEIIECTB
A. M. bytnepoBa myist 00bSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH
COXpaHEHHUs MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE W XHUMHUYECCKUE
CBOICTBA THUIUYHBIX TPEJCTABUTENEH pPAa3NIUYHBIX KJIACCOB OPraHMYECKHX BEHIECTB (METaH, JTaH,
STWJICH, TPOMWJICH, aleTwieH, OyrtamueH-1,3, MertunOyrtamueH-1,3, O€H30J7, METaHOJ, DSTaHOI,
STUIICHTIIUKONb, TIULEPHH, (DEHOI, aleTaabJeTH, MypaBbHHAas WU YKCYCHas KHCIOTHI, TJIIOKO03a,
KpaxmaJi, IeJUTI0I03a, aMUHOYKCYCHAsI KUCJI0Ta), HIUTFOCTPUPOBATH TEHETHYECKYIO CBSI3h MEXIY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (hopmMyT,;

c(hOpMUPOBAHHOCTh YMEHHsI XapaKTEpHU30BaTh MCTOYHHUKHU YTIEBOJOPOJAHOTO ChIphs (HEe(DTH,
MPUPOJHBIA Ta3, Yroib), CHOCOOBI MX TepepaboTKM U MPAKTUYECKOE MPHUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM YypaBHEHUSM (MacChl,
00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH IO W3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEILIECTB WX MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWUKW 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHMS, UCTIONB3YEMBIX B XUMUU MPH U3YUYCHUU BEIIECTB M XUMUYECKUX SBJICHUI (HaONIO/ICHUE,
W3MEpPEHHE, IKCIIEPUMEHT, MOJEIMPOBAHUE), WCIIONIH30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS IS
NPUHATUSL PEHICHUH B KOHKPETHBIX J>KW3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUU COONIOJaTh NpaBHUIa TOJIB30BAHUS XHUMHUYECKON MOCYyIod U
nabopaTOpHBEIM 000PY/IOBaHHWEM, a TaK)Ke TpaBWiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBHITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yYMEHHH IIJJAHUPOBATh W  BBIMOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEIIECTB MpPU HArpeBaHMM, TOJYYEHHE HTHIIEHAa M U3YYEHHUE €ro
CBOWMCTB, KaueCTBEHHBIC PEAKIIMU OPraHMYECKUX BEIIECTB, JCHATYypallus OCJIIKOB NMpPH HArpEeBaHHH,
[[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBHH C MPABUIAMH TEXHHKHU OE30MACHOCTU MPHU OOPAILIECHUH C



BEIIECTBAMH U Ja0OpaTOpHbIM  OOOPYJOBAaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO
SKCIIEPUMEHTa B (JOpMe 3allMCH YPAaBHEHUI COOTBETCTBYIOIIMX PEAKIMH U (POPMYIHUPOBATH BHIBOJbI
Ha OCHOBE 3TUX PEe3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJTU3UPOBATh XUMHUYECKYI0 HH(GOpMAaIHIO,
NOJy4YaeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(opMalun, HTepHeT U Ipyrux);

c(hOopMUPOBAHHOCTHh YMEHHUN COOJIIOIaTh MPaBHJIa YKOJOTHIECKHU 1IETIECO00PA3HOTO MTOBECHUS B
OBITY M TPYAOBOH JESATEIBHOCTH B LENIAX COXPAHEHHUS CBOETO 370POBBS M OKPYXAroIei MpUpoIHON
Cp€anl, OCO3HaBaTb OIMMACHOCTH BOS}IGf/iCTBI/IfI Ha XMBBIC OpPraHU3MBbI OHpG}IGJ’IéHHBIX OpTraHUYCCKUX
BEIIECTB, MOHMMAas cMbich mokaszatens I[I/IK, mosicHAT, Ha mpumepax CrocoObl YMEHBIICHHS U
NPEOTBPALICHNS UX BPEITHOTO BO3ACHCTBHS Ha OPTaHU3M YeJIOBEKa;

JUIs 00YYaIOIIMXCSl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBSI: YMEHUE NMPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX MCTOJax IMO3HAHHA BCIICCTB 1 XUMHUYCCKUX ﬂBHeHI/II\/'I;

JUI CIIeTbIX M CIA0OBUASIIMX OOYYAIOUIUXCS: YMEHHME MCIIONb30BaTh pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiiis 1 3anucu XuMudeckux Gopmyot.

11 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEICTABICHUNA: O XHMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJM XUMHHM B IO3HAHUU SIBICHUNW NPUPOIbI, B (HOPMHUPOBAHHM MBIIIJICHUS U
KYJIBTYPBI JINUYHOCTH, €€ (PYyHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMON JUIsl PEUICHUsI MPAKTHUECKUX
3aJa4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHON Cpelie;

BJIQ/ICHUE CHUCTEMOW XMMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOUINE IOHATHUS
(XMMHYECKHI 3JI€MEHT, aTOM, M30TOIl, S-, pP-, d- AJIEKTPOHHBIC OPOWTAIM aTOMOB, MOH, MOJIEKYIa,
MOJIb, MOJISIDHBI 00BEM, BaJICHTHOCTH, AJIEKTPOOTPULIATENIEHOCTh, CTENIEHh OKHCICHUS, XUMUYEeCKas
CBs3b (KOBaJICHTHAs, WOHHAs, MeETAJJIMYecKas, BOJOPOJHAs), KpUCTAJUIMUECKas peIIéTKa, THIIbI
XUMHUYECKHUX pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, 3JIEKTPOIUTHUECKAs IUCCOLMALINSA,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEeaKkui, XUMUYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPHsI JIEKTPOJIUTHUECKOM auccouuanuy, nepuoanyeckuii 3akon . . Menneneesa, 3akoH
COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAaHEHHsS W TMPEBPALICHUS DSHEPIMM IPU XUMUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHUS, JIEKaIIME B
OCHOBE MMOHUMAaHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (DaKTOJIOTMYECKUE CBEICHUS
O CBOWCTBaX, COCTaBe, IMOJYYECHHMH M O€30IaCHOM HCIOJIb30BAHUU BAXKHEUIIMX HEOPTaHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOM NESTEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIIATH XapAaKTEPHBIC MPU3HAKU TMOHSTHUN, YCTAHABIMBATH HX
B3aUMOCB$I3b, HCIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMMCAHUN HEOPTaHUYECKUX BEIIECTB U
UX MPEBPALLEHUN;

c(hOpMHUPOBAHHOCTh YMEHU HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBIeHUs GopMyIl
BEUIECTB M YpPAaBHEHUN XHMMHUYECKUX peakuuil, cucrematuueckyro HomeHkiarypy (IUPAC) u
TpUBHAJIbHbIE Ha3BaHUSl OTAEIbHBIX HEOPraHWYECKHUX BeUIeCTB (yrapHbIi ras, YIJIEKUCIBIA ras,
aMMHuaK, raiméHasi U3BeCTh, HeraléHasi U3BeCTb, IUThEBas COJa, MUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHHUI ONpENeNsITh BaJE€HTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX
AJIIEMEHTOB B COEIUHEHUSIX DPA3IIMYHOIO COCTaBa, BUJ XMMMUYECKOH CBSI3M (KOBAJIEHTHAs, MOHHAfi,
MeTaJIJIMYecKasi, BOJOPOJHAs) B COCOUHEHMSIX, THI KPHUCTAUIMYECKOM PpEmETKH KOHKPETHOTO
BelIeCTBa (aTOMHAas1, MOJIEKYJISIpHAsl, HOHHAs, METAJNINYECKAs), XapaKTep Cpellbl B BOJAHBIX pacTBOPax
HEOPraHWYECKUX COETMHECHUI;

c(OpPMHPOBAHHOCTh YMEHUH yCTAaHABINBATh MPUHAAJICKHOCTh HEOPTAaHMUECKUX BEIECTB 10 UX
COCTaBYy K ONPEJEIEHHOMY KJIacCy/TpyIine cCoeIlMHEeHUH (MPOCThIe BEIIeCTBAa — METAJUIBI U HEMETAJLIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUHN PaCKphIBaTh CMBICH Tiepuoanyeckoro 3akona [[. 1. MenpaeneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, O0bSICHUTEIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIHH;



c(OpPMUPOBAHHOCTh YMEHHUN XapaKTEPU30BaTh JIJIEKTPOHHOE CTPOSCHHUE ATOMOB XUMHYECKHX
aneMeHToB 1-4 nepuonoB Ilepuommueckoil cuctembl Xxumudeckux sneMeHtoB [. M. Menneneena,
UCTIONB3YSl TIOHSATUSL «S-, P-, d-DIEKTPOHHBIE OpPOUTANIN», «IHEPTETUUYECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX DJJIEMEHTOB M WX COCJAMHCHHM IO MEepuoaaM U
rpynnam [leproanueckoit cuctemsl XuMuieckux aaeMeHToB 1. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA
HEOPTraHWYECKHUX BEIECTB PA3NMUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHME T'€HETHUECKOW CBS3HU
MEXy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PHUIIUPOBATh XUMHUYECKHE PEAKIMU 10 Pa3TUIHBIM
npu3HaKaM (YUCIy U COCTaBy PEardupyIoIINX BEUIECTB, TEIIIOBOMY 3(DQeKTy peakiuu, H3MEHEHHUIO
CTeneHel OKUCIICHUS PJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATH YpPAaBHEHUS PEAKIUN pPa3NIUYHBIX THUIOB, IMOJHBIE U
COKpami¢HHbIC YPAaBHEHUS PEAKIM HOHHOTO OOMEHA, YUYUTHIBAsl YCIOBHS, MPU KOTOPBIX 3TH PEaKIIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMH MPOBOAWTH PEAKIIUH, TMOATBEP)KIAIONINE KAa4eCTBEHHBIM COCTaB
pPa3IMYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPAX HEOPTAaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh yYMEHHH PACKpPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii MOCPEACTBOM COCTABIICHUS dJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh yYMEHHH OOBSICHITH 3aBHUCUMOCTh CKOPOCTH XHMHYECKOW pPEaKIHH OT
pasTUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUUYECKOTO PaBHOBECHSI B 3aBUCHMOCTU OT BHEIIIHETO
Bozeiictus (mpunnum Jle [llarense);

c(hOpMUPOBAHHOCTh yYMEHUHN XapaKTepPU30BaTh XUMHUYECKHE MPOIECCHI, JISKAIHEe B OCHOBE
MPOMBINIICHHOTO  TOJMYyYEHUS CEpPHOM KHUCIOTHI, aMMHuaka, a Takke C(HOpMHUPOBAHHOCTh
MPEACTABICHUH 00 OOIWX HAay4YHBIX MPUHIUNAX € OKOJOTHYECKUX MPOOIEeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCIEHHUS C MCTIOIB30BAaHUEM TIOHATHS «MacCOBas
JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWN Ta30B MPU XUMHUYECKHX PEAKIHUAX, MaCChl
BEIIECTBA WM 00BEMA Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MacCe WU O0BEMY OJIHOTO W3
YYaCTBYIONIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(QeKTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHUU COONIOJaTh NpaBHUIa TOJIB30BAHUS XHUMHUYECKON MOCYyIod U
nabopaTOpHBEIM 000PY/IOBaHHWEM, a TaK)Ke TpaBWiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSMU TIO BBHITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yYMEHHH IIJJAHUPOBATh W  BBIMOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(pa3znoxeHue MepoKCcHUja BOJOPOJA B MPUCYTCTBUHM KaTallu3aTopa, OINpPEAENICHHE Cpellbl PacTBOPOB
BEIIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIUSHUE PA3NIHYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiiuu, peakiui HOHHOTO 0OOMeHa, KaueCTBEHHbBIE peakluu Ha Cynb(dar-, kKapOoHaT- U
XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHSI, PEIICHNUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM «MeTallie 1
«Hemeramib») B COOTBETCTBHUH C MIPaBUJIaMU TEXHUKH O€30MACHOCTH MPH OOpAIleHUH C BEIIECTBAMU
1 1abopaTopHBIM 000PYIOBAaHUEM, MPEACTABIATh PE3YIbTAThl XUMUYECKOTO IKCTIIEpUMEHTa B (hopme
3aliCH  YpPaBHEHHM COOTBETCTBYIOLIMX peakuuid U (QOpMYyITUPOBATH BHIBOJABI HAa OCHOBE JTHX
pe3ybTaToB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HWH(MOPMAIIHUIO,
MOJIy9aeMYyF0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKauu, UHTEpHET U IPyTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIaTh MIPAaBHIIA IKOJIOTUYECKH 11eJIeCO00pa3HOTO MOBEICHNUS B
OBITY ¥ TPYJOBOM NEATETLHOCTH B IEJISAX COXPAHEHHS CBOETO 3JI0POBBS U OKPYKAIOIICH MPUPOTHON
Cpebl, 0CO3HABATh OMACHOCTh BO3/ICMCTBUS Ha JKMBbIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cMmbicn mokazatens [IJK, moscHAT, Ha mpuMepax CIocOObl YMEHBIIICHUS W TPEIOTBPAIICHUS WX
BpPEHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa;



JUTSE O0YYarOIIUXCsl ¢ OTPaHMYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAHHA BCIICCTB 1 XUMHUYCCKUX ﬂBHeHI/II\/'I;

JUISL CJIETIBIX W CIa0OBUASAIIMX OOYyYArOIIMXCS: YMEHHUE HCIONb30BaTh pPelbeHO-TOUCHHYIO
cucteMy obo3nauenuit JI. bpaitns nis 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne i/m HanmeHnoBaHue pa3/ieioB U TeM NPOrpaMMbl KosanuyectBo yacos DJIEKTPOHHBIE
Beero | Konrposnbusie | Ilpakruueckue | (UWHGPOBBIE)
paGoThI paGoThI oOpa3oBaTe/IbHbIE
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHH
1.1 [Ipeamer oprannueckoit xumun. TeopHst CTpOeHUs 3
opraHvueckux coeauHeHuii A. M. bytneposa
Wroro no pazneny 3
Pasnen 2. YrieBomaopoabl
2.1 [IpenenbHbIe yrIeBOAOPOIBI — AJTKAHBI 2
2.2 HenpenenbHbie yriaeBoaopoabl: ajJKeHbl, AIKAJUEHb], aJTKUHbI 6 |
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2
2.4 ITpupoaHbIe HCTOYHHUKH YTIIEBOJOPOOB U UX IepepaboTka 3 1
Hroro no pazgeny 13
Pasnen 3. Kucsiopoacoaep:xkanue oprannyeckKue coeuHeHus
3.1 CroupTtsl. DeHon
3.2 Ansaerunpl. KapOonosbie kucioTsl. CiaoxHbIe 23UpPbI 1
33 Yrnesoasl 3 1
Uroro no pazaeny 13
Paznen 4. A3orconepikaniue oprannyecKkue CoeIuHeHus
4.1 AMHHBI. AMUHOKHUCTOTHI. benku
Uroro no pazaeny
Pazaen S. BbicokoMoJIeKy/IsIpHBIE COeIUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KIIACC

KoanuyectBo yacos DJICKTPOHHBIE
udpoBbie
Ne i/m HaumeHoBaHue pa3feoB  TeM MPOIrpaMMbl Konrpoabsubie | IIpakTuueckue (mupp )
Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH U
1.1 [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB 3
JI. 1. MenaeneeBa
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEMIECTB
1.3 XUMHYECKUE PEAKUU 1
Wroro no pazneny 13
Pasnen 2. Heoprannuyeckasi Xumust
2.1 MeTaimisl 6 1
2.2 Hemeramnsl 1
2.3 CBs3b HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB 2
Wroro no pazneny 17
Pa3znea 3. Xumus u :KU3HL
3.1 XHUMHA U )KU3HD 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 IITPOIT'PAMME 34 3




INOYPOYHOE INIAHUPOBAHHUE 10 KJIACC

Ne KoaunyecTBo yacos Hara DJIeKTPOHHbIE HU(POBLIE
Tema ypoka
n/n Bcero| Konrtpousbhsblie | [Ipaktnyec- | U3y'HeHHUs o0pa3soBaTesbHbIE PeCypChI
padoTsl KHe padoThl
1 [Ipeamer opraHn4ecKoil XUMHH, €€ BOSHUKHOBEHHUE, 1 05.09 2023 https://resh.edu.ru/subject/
pa3BUTHE U 3HAYCHHE 29/10/
Teopust cTpoeHns1 OpraHMYECKUX COeUHEHUNA A. M. https://resh.edu.ru/subject/
2 N . 1 0.5 12.09.2023
BytiepoBa, e€ ocHOBHBIC MOJIOKECHUsI. BX0IHO# KOHTPOIIb 29/10/
[IpencraBnenue o kIaccu(HUKAIUN OPraHUYECKIX httns://resh.edu ru/subiect/
3 BemecTB. HomeHkaTypa (cucreMaTnyeckas) u 1 19.09.2023 _p—“]_zg 110/
TpUBHAJIbHBIE HAa3BaHMsI OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN Psijl 1 26.09.2023 ggﬁsaé/reSh'edu'm/sub]eCt/
5 MeraH 1 3TaH — NPOCTEHIINE IPEICTABUTENIN aJIKAaHOB 1 03.10.2023 lzqtgt;als(:)///resh.edu.ru/sublect/
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 17.10.2023 lzltgtas(:)//reSh'edu'ru/sub]eCt/
7 OTUJIEH U NPONWIEH — IPOCTEHIINE IpeICTaBUTENN 1 24.10.2023 https://resh.edu.ru/subject/
AJIKCHOB 29/10/
[Ipaktuyeckas padora Ne 1. «Ilosmyuenue sTuneHa u https://resh.edu.ru/subject/
8 o 1 1 31.10.2023
HW3YYEHHE Er0 CBOVICTB) 29/10/
Ankanuensl. byranuen-1,3 u metunOyTanuen-1,3. https:/resh.edu.ru/subject/
9 1 07.11.2023
[losrydeHHnE CUHTETHYECKOTO KaydyKa M PE3UHBI 29/10/
AJKUHBL: COCTaB 1 0COOEHHOCTH CTPOCHMS, o https://resh.edu ru/subject/
10 | romonorudeckuii psa. AUETHIEH — MPOCTEHIINMA 1 14.11.2023 29/10/
IIPE/ICTABUTEND AJIKHHOB =
11 | Boluncnenus o ypaBHEHUIO XUMHUUECKON PEAKINH 1 28.11.2023 l;gzs(:)///resh.edu.ru/sub1ect/
ps: .edu. ]
12 | Apessl: 6€H3011 ¥ TOTY0J1. TOKCHYHOCTH apeHOB 1 05.12.2023 121t9t/ ISO//reSh cdu.rwisubjeet
I'eneTnueckast CBSI3b YTIIEBOJOPOAOB, MPUHAJIEKAIINX K https://resh.edu.ru/subject/
13 1 12.12.2023
pas3IMYHbBIM Ki1accaM 29/10/
14 | [IpupoaHble HICTOYHUKH YIJIEBOAOPOIOB: MPUPOJHBIN I'a3 U 1 19.12.2023 Aitps: ashedun subject

29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

MOITy THBIC HE(PTSIHBIC ra3bl, HEPTh U MPOIYKTHI €€
repepaboTKu

[IpupoaHbIE ICTOYHUKH YIVIEBOJOPOAOB: IIPUPOAHBIN ra3 U

https://resh.edu.ru/subject/

15 | momyTHbIe HEPTAHBIE Ta3bl, HEMTH U MPOAYKTHI €€ 19.12.2023 29/10/
nepepadoTKu
16 | KoHTponbHas paboTa o pasaeny «YTriaeBo10poab» 26.12.2023
17 [IpenenbHble OAHOATOMHBIE CIIMPTHL: METAHOJI U ATAHOJL. 09.01.2024 https://resh.edu.ru/subject/
Bopopoanas cBsizb 29/10/
ps: .edu. ]
18 | MHOroaToMHbI€ CIUPTHI: STUIICHIIMKOJb U TITUIEPUH 16.01.2024 121t9t/lso///resh st sublect
®DeHOJI: CTPOCHHE MOJIEKYJIbI, (GU3UIECKHUE U XUMUICCKHE https://resh.edu.ru/subject/
19 . 23.01.2024
CBONMCTBA, IPUMEHEHUE 29/10/
20 | Ampaeruapl: GopMambACTUI U alleTAIbICTH . ATICTOH 30.01.2024 lzltgt;als(:)///resh.edu.ru/sub]ect/
21 OHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCIOTHI: 06.02.2024 https://resh.edu.ru/subject/
MYPaBbUHAs U YKCYCHAast 29/10/
02, % psS: . . j
2 HpaKTI/ILIvGCKaSI pabota Ne 2. «CoiicTBa pacTBOpa 13.02.2024 https://resh.edu.ru/subject/
YKCYCHOU KHCJIOTBD) 29/10/
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MIPEJICTaBUTENIN https://resh.edu.ru/subject/
23 27.02.2024
BBICIINX KAPOOHOBBIX KHCIIOT 29/10/
) https://resh.edu.ru/subject/
24 ME:IJ'Ia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEe 05.03.2024 https://resh.edu.ru/subject/
JICUCTBUE 29/10/
CrnoxxHbie 3(UpHI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. https://resh.edu.ru/subject/
25 12.03.2024
I'unponus cinoxHbIX 3HUPOB 29/10/
https://resh.edu.ru/subject/
26 | XKupsl: ruapONIN3, IPUMEHEHUE, OHO. POJIb KHUPOB 19.03.2024 29/10/
VYraeBojsl: cocTaB, kiaccupukanus. Baxueitmme https://resh.edu.ru/subject/
27 26.03.2024
NPEICTaBUTEIN: TII0K03a, DpyKTO3a, caxaposa 29/10/
https://resh.edu.ru/subject/
28 | Kpaxman u nemirosao3a Kak IpUpOJIHbIE TTOJIMMEPhI 02.04.2024 20/10/
29 KonTponbhast padota no pazaeny «Kuciaopoaconepxariue 16.04.2024
OpraHUYeCKUE COCANHEHUS
30 | AMUHBI: METHWJIAMHH U AaHWJIWH 23.04.2024 | https://resh.edu.ru/subject/
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29/10/

AMMHOKHUCIIOTHI KaKk aM(OTEpHbIE OPraHUYECKUe https://resh.edu.ru/subject/
31 1 07.05.2024

COEIMHEHHUS, X OHojiornyeckoe 3HadeHue. Ilentuap 29/10/
32 | benku Kak IpUPOHBIE BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS 1 14.05.2024 gtgt/nls(;///resh.edu.ru/sublect/
33 OcCHOBHBIE EIOH;{TI/ISI XHAMUWH BBICOKOMOJIEKYJISIPHBIX 1 21.05.2024 https://resh.edu.ru/subject/

COCIUHEHHUH 29/10/

OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX https://resh.edu.ru/subject/
34 . 1 21.05.2024

coenrHeHni. [limacTtMaccehl, Kay4yKH, BOJJOKHA 29/10/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KIIACC

Ne KosmyecTBo yacos DJIeKTpOHHbIe UG POBBIE
Tema ypoka
n/n Bcero Kontponbubie | IpakTuueckne | 00pasoBaTelbHbIE PeCYPChI
padoThI padoThI
| XUMHUECKUH 371eMEHT. ATOM. DJIeKTpOHHAst KOH(UTypaLus 1 https://resh.edu.ru/subject/
aTOMOB 29/11/
https://resh.edu.ru/subject/
2 XHMHS U 300pOBbE YEIOBEKA 1
29/11/
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMHUECKUX 3JIEMEHTOB
3 U UX COCIMHEHUH 10 TpyNIaM U NEPUOAaM. 3HAUECHUE 1 https://resh.edu.ru/subject/
MEPUOTUIECKOTO 3aKOHA M CUCTEMbI XUMHUYECKHX 3JIEMCHTOB 29/11/
JI.W. MenneneeBa B pa3sBUTUM HAYKU
4 Crtpoenue BemiecTBa. XMMUYECKAsI CBSI3b, €€ BUJIbl; MEXaHU3MBbI 1 https://resh.edu.ru/subject/
o0pa30oBaHMsI KOBAJICHTHOM CBsI3U. BotopoiHas cBs3b 29/11/
5 BanenTtHocTh. DnekTpooTpuareabHOCTh. CTeneHb OKUCIECHUS. 1 https:/resh.edu.ru/subject/
BemectBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS 29/11/
6 [TonsTHE 0 nUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHbIE 1 https://resh.edu.ru/subject/
pacTtBopbl. MaccoBasi J10J1sl BEIIECTBA B PACTBOPE 29/11/
Kitaccudukannst 1 HOMEHKIIaTypa HEOPraHUIECKUX ,
b N 8 yP p https://resh.edu.ru/subject/
7 coenuHeHui. ['eHeTndeckas CBsi3b HEOPraHUYECKHUX BEILECTB, 1 29/11/
pa3JIMYHBIX KJIACCOB
Krnaccudukanms XuMHUECKUX peakluii B HEOPraHUYECKOM U
3 OpraHUYeCcKON XMMHUH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB; 1 https://resh.edu.ru/subject/
3aKOH COXPaHEHUs U NPEBPAILECHUS SHEPTUHU IIPU XUMUYECKUX 29111/
peaKumsIx
9 Ckopoctb peakuuu. OOpaTUMble peakui. XUMHYECKOe 1 https://resh.edu.ru/subject/
paBHOBECHE 29/11/
10 IIpakTudeckas padora Ne 1. «BnusHue pa3nudHbix (GakTOpoB 1 1 https://resh.edu.ru/subject/
Ha CKOPOCTh XMMUYECKOU PEAKIIUI) 29/11/
11 Dnektposutuyeckas auccounanus. [louarue o BoAOpoHOM 1 https://resh.edu.ru/subject/

nokazatene (pH) pactBopa. Peakiimn nonHoro oomeHa.

29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

FI/I,I[pOJ'II/IS OpPraHN4YCCKHUX U HCOPTaHNYCCKHX BCIICCTB

OKHCIIUTEIbHO-BOCCTAaHOBUTEILHEIC pEaKIuu. ITonstre 00

https://resh.edu.ru/subject/

12 N
JJIEKTPOJIN3€E PACIIIaBOB U PACTBOPOB COJIEH 29/11/
13 KonTponbhas pabota no pazneny «Teopernyeckue OCHOBBI https:/resh.edu.ru/subject/
XUMUAN» 29/11/
Mertaiubl, ux nojioxenue B [lepuognyeckoii cucreme :
’ PHOA https://resh.edu.ru/subject/
14 XUMUYEeCKUX dieMeHToB []. 1. MenaeneeBa u 0COOCHHOCTH 20/11/
ctpoeHus atoMoB. O0mme Gpu3nyecKne CBOMCTBA METAIIJIOB
15 CmiaBbl METaLIOB. DJIEKTPOXUMHUYECKUN PsiJl HAPSKEHUM https://resh.edu.ru/subject/
METaJIOB 29/11/
16 XUMHYECKHE CBONCTBA BAKHEUIIIUX METAIIOB (HATpUM, KAJIUM, https://resh.edu.ru/subject/
KaJIbLUI, MarHKi, aJIFOMUHMN) U UX COETUHEHHUH 29/11/
. . https://resh.edu.ru/subject/
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJU U UX COCAMHEHUM 20/11/
N . https://resh.edu.ru/subject/
18 XUMUYECKHE CBOMCTBA IIUHKA, KeJIe3a U X COCTUHCHUN 20/11/
19 [Ipaktuyeckas padora Ne 2. "Pemienne s3xciepuMeHTaIbHBIX https://resh.edu.ru/subject/
3a1a4 1o Teme «MeTtaiby" 29/11/
Hewmeramnsl, ux nonoxenue B [leproanueckoit cucreme .
’ PHOI https://resh.edu.ru/subject/
20 xuMudeckux emeHToB /. 1. MenneneeBa u 0COOCHHOCTH 20/11/
CTPOEHHUS ATOMOB =
1 ®u3NYECKHE CBOMCTBA HEMETAILIOB. AJTOTPONUS HEMETAJIIOB https://resh.edu.ru/subject/
(Ha mprMepe KUCIopoa, cepbl, hocdopa u yriepoaa) 29/11/
. . https://resh.edu.ru/subject/
22 XUMHUYECKHE CBOMCTBA TAJIOT€HOB, CEPhl U UX COCIMHEHUM 20/11/
. . https://resh.edu.ru/subject/
23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COeTUHEHUN 20/11/
N . https://resh.edu.ru/subject/
24 XUMHUECKHE CBOICTBA yriepoa, KpEMHUS U UX COETUHEHUN 20/11/
. . https://resh.edu.ru/subject/
25 [IpumeneHne BaXXHEUIIUX HEMETAIVIOB U UX COCIMHEHU 20/11/
26 O0001IeHre U cucTeMaTh3alusd 3HaHUI [0 TEME https://resh.edu.ru/subject/
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«Hemeraiutb». Beruucnenus no ypaBHEHUAM XUMUYECKUX
peaKuuii 1 TEPMOXUMHUYECKHE PACUETHI

29/11/

[Ipaktuyeckas padora Ne 3. «Penienne 3KkciepuMeHTaTbHBIX

https://resh.edu.ru/subject/

27 1
3a1a4 1o reme "Hemeramisl'y 29/11/
28 KonTponbHas pabota no temam «MeTaruis» u «Hemetamiby |
29 Heoprannueckue u opranndyeckue KUciaoTel. Heopranmueckue 1 https://resh.edu.ru/subject/
WU OPraHUYECKUE OCHOBAHUS 29/11/
AMdoTepHbIE HEOPTAHNYECKUE U OPTaHUYECKUE COCTMHCHHS. .
(orep p p A https://resh.edu.ru/subject/
30 I'eneTnueckasi CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 1 20/11/
BEIIIECCTB
31 Ponp xumun B o0ecriedeHuM IKOJIOTHYECKOM, SHEPTeTHUECKOM 1 https://resh.edu.ru/subject/
U MHUIIEBOM 0€30MaCHOCTH, PA3BUTUH MEIMIUHEI 29/11/
30 IIpencraBnenus 00 0OIIMX HAYYHBIX MPUHIUIIAX 1 https://resh.edu.ru/subject/
MIPOMBIIIIEHHOT'O MOJYYEHHUsl BAXKHEMIINX BEIIECTB 29/11/
https://resh.edu.ru/subject/
33 UenoBek B MUpE BEIIECTB U MATEPHAIIOB 1 20/11/
[Tepuonnueckuii 3akoH u [lepuoanueckasi cuctema .
PHOA pHOI https://resh.edu.ru/subject/
34 XUMHUYECKUX 31eMeHTOB [l. 1. MeHaeneeBa, ux CBs3b C 1 20/11/
COBPEMEHHOM TEOPHEH CTPOEHHUS aTOMOB -
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB U.T"., Cnagkos C.A., AKIIMOHEPHOE

obmmectBo «M3naTenscTBO «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIbBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru
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