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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XUMUU Ha ypOBHE CpelHEro odiiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3aK0Ha 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUI K pe3ynbTaTaM OCBOCHHUS (elnepalibHOi 00pa3oBaTeNbHOM MPOTrpamMMbl CPEIHErO
obmero oo6pazoanusi (POII COO), mpencraBieHHbIX B DemepalbHOM TOCYJIapPCTBEHHOM
obpazoBarensHoM cTannapre COO, ¢ yuérom Konuenmuu nmpemnogaBaHusi yueOHOTO MpeaMeTra
«Xumus» B oOpa3oBaTelbHBIX oOpraHusanusax Poccuiickoit ®deneparuu, pearu3yomux
OCHOBHBIE 00pa3zoOBaTeNbHBIE MPOTPAMMBI, U OCHOBHBIX MOJNOXKEHUU «CTpaTeruul pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanmu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3paboOTKe MpOrpaMMbl MO XHMHH, K OMpeAeNeHHI0 oOmieit
CTpaTeruu OOy4eHHUs, BOCIIUTAHUS U PA3BUTHs OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIENTYATbHBIC TMOJOKCHHS
®I'OC COO o B3anMMOOOYCIOBICHHOCTH IIEJIeH, COJepKaHus, pe3yabTaToOB OOYYEHHUS H
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.

Xumuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHHUKAaMU  00IIeo0pa3oBaTeIbHON
OpraHM3alliH, SBISAETCS HEOThEMJIEMOW dYacThio UX oOpa3oBaHHOCTH. OHO  CIIYXHT
3aBEPIIAIOIINM 3TAllOM peau3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHUCTEME XHMHYECKOTO OOpa3oBaHHs. T LEHHOCTH
KacaroTCsl TO3HAHUS 3aKOHOB MPUPOJBI, (DOPMUPOBAHHUS MHUPOBO33PEHHS W OOIICH KyJIbTYphI
YelIOBeKa, a TakKKe DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
pUpoOIHOH cpene. Peannsyercs xumudyeckoe oOpazoBaHUEe 00yJaroIIMXCS Ha YPOBHE CPEIHETO
o0miero oO0pa3oBaHusl CpeICTBAMH y4eOHOTo mpeaMera «XHMHUs», COAECpP)KaHUE U MOCTPOSHHE
KOTOpPOTO ONpENENeHbl B IMpPOrpaMMe IO XUMHUHU C Y4€TOM crneuu(UKH HayKd XHUMUH, €€
3HAYCHHsI B TIO3HAHUU MPUPOJIBI U B MATEPUAIIBHON JKU3HU OOIIECTBA, a TAKXKE C yUETOM 00IIHX
Henei ¥ MPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEJHEro oOLIero
oOpaszoBanus B Poccuiickoit denepannu.

XUMHUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyI0 poJib B COBPEMEHHOMN
MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTEepHAIBHOW KyJIbTypbl. OHa BHOCHUT CBOM BKJaj B
(dbopMHpOBaHNE PALMOHAIEHOTO HAYYHOTO MBIIIEHUS, B CO3[]aHHE [EJIOCTHOTO MPEICTaBICHHUS
00 OKpy’KarollleM MHUpe KaK O €JUHCTBE MPHUPOJIbI U YeJIOBeKa, KOTOpoe GOopMHUPYETCs] B XUMHU
Ha OCHOBE NMOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MHUpA, OCO3HAHUSI B3aUMOCBS3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSMU MPUMEHEHUSI.

TecHo B3auMONEHCTBYST C JpYrMMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTajia
HEOTHEMJIEMON YacTblI0 MHPOBOW KYJIBTYPhl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KKIO0ro uieHa oOmiectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJATeNIbHas, KaK HayKa
BBICOKMX TEXHOJIOTUH HAIlpaBJIeHAa Ha PEIICHUE TNI00ANBHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHS
YelIOBEYEeCTBA — CBHIPHEBOHM, JHEPreTUYCCKOW, IMHIIEBOM, JKOJOTHYECKOW OE30MacHOCTH U
OXpaHbI 3710POBBSI.

B cooTtBeTcTBHEM C OOMMMH TENSIMHA W TPUHIUIIAMH CpPeIHEro oO0Iero oOpa3oBaHUS
cogep:kanue npeamera «Xumus» (10—11 kmaccol, 6a30BbIN YpOBEHb U3yUSHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIICKYJBTYPHYIO MOATOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO UM JJisi



BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3Hb COIMYyMa,
MIPOJIOJKEHUS] 00pa30BaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBngOImMUMU TIpeAMeTa «XUMUS) SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» 1 «O01as 1 HeopraHu4ecKasi XUMHsD», OCHOBHBIM KOMITOHEHTOM COZICPKaHUS KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0a30BOI HAyKU: CUCTEMAa 3HAHUN 110 HEOPTaHUYECKOU XUMUU (C BKIIOYECHUEM
3HaHUU U3 oOuIell XUMUK) U OpraHudeckord Xxumuu. OopMHUpOBaHUE JAHHON CHUCTEMbl 3HAHHI
MpU HM3YyYCHUH TMpeaMeTa O00ecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCErO MHOI000pas3us
BEIIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB ¥ TCOPUH XHUMUHU.

Crpykrypa conepxxanusi KypcoB — «Opranndeckas xumus» u «OO0M1ast 1 HeopraHUIecKast
XUMHs» c(hOpMUPOBAHA B MPOTrpaMMe MO0 XUMUU Ha OCHOBE CHCTEMHOI'O MOJXOJa K U3YYEHHUIO
y4eOHOro Marepuaiga W OO0YyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPA3BUTHEM 3HAHUW Ha
ONnpeleaEHHbIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHUMHU BEIIECTBA
paccMaTpUBaIOTCAd Ha YPOBHE KJIACCUYECKOW TEOPHHM CTPOCHHUS OPraHUYECKUX COCAMHEHUM, a
TaK)ke Ha YpPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUM BELIECTB.
Ceenenusi 00 u3ydyaeMbIX B Kypce€ BEIECTBaxX JAAIOTCS B Pa3BUTHU — OT YIJIEBOAOPOJOB IO
CIIO)KHBIX OMOJIOTHYECKH aKTHBHBIX COEAMHEHUH. B Kypce opraHmdeckoil XMMHH MOIy4YarOT
pa3ButHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO oOIIero oOpa3oBaHusi MEepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS], O XUMUYECKON PEAKIUU.

[Ton HOBBIM yriiOM 3peHUs B MpeaMere «XuMus» 0a3z0BOr0 YPOBHS paccMaTpPUBACTCS
M3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs TEOPETUYECKUH Marepual Hu
(hakToNOTMUYECKrEe CBEJCHHS O BEIIECTBAX M XUMUYECKOHW peakuuu. Tak, B 4acCTHOCTH, B Kypce
«O0mIast 1 HeopraHuveckass XUMHUs» O0yUYaroIUMCS MPEAOCTABISIETCS BOZMOXKHOCTh OCO3HATh
3HAUCHUE TMEPUOJUICCKOTO 3aKOHA C OOIIETEOPETUYECKHX W METOJOJIOTUYCCKUX ITO3UIIUH,
ry0ke TMOHSATh HCTOPHUYECKOE HM3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT 00oOmaromieit 1o
OOBSICHAIONIEH U TIPOTHO3HPYIOIIEH.

Enunas cucrema 3HaHUN O BaXHEMIIMX BELIECTBAX, X COCTABE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKIHUAX, NX CYIIIHOCTH U 3aKOHOMEPHOCTIX MPOTEKAHUS
nononHsietcs B Kypcax 10 wu 11 KiaccoB naiieMEHTaMu  COJEPXKAHUS, HMEIOIIUMU
KyJbTYPOJIOTHYECKUNA H TPHUKIAAHOW XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT ITOHWMAaHHIO
B3aUMOCBSI3M XHMHUHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IO3HABATEIbHOM U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa, CMOCOOCTBYIOT BOCIHUTAHHUIO YBAXEHUS K TIPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKUX MPHIOKEHUNW XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO U JMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIMBATh MHOOPMAIIUIO U MPUMEHATH €€ IS MOMOJHCHHS 3HAHUH, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEA0BATENIbCKUX 3a7ad. B 1enoM coxpepxanue
y4eOHOTO TIpeIMeTa «XUMUS» TaHHOTO YPOBHS U3YUYEHHUSI OPUEHTUPOBAHO HA (OPMUPOBAHHUE Y
o0y4aromuxcss MUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHHs (umocoCckux Hie, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTh MIPUPOIHBIX SBICHUI MYTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUM MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH IMPEANOChLIKaMHU,
OCO3HAaHWE POJU XUMHH B PEIICHUH KOJOTHYECKUX MpoOIeM, a Takke MmpolieM cOepekeHus
SHEPTreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHNS HOBBIX TEXHOJIOTHUI U MaTEpPHUAIIOB.



B muiane pemieHus 3agad  BOCTIMTAHUS, PAa3BUTHS M COLMAIHM3AIUU  OOYYAIOIIUXCS
MPHUHSTHIE TPOTPAMMON TIO XUMHH IOAXOJMBI K OIPEICICHHUIO COICPXKAHUS H IMOCTPOCHHS
mpeaMera IpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAYCHHE ISl PA3JIMYHBIX BUIOB JESITEIHLHOCTH: PEIICHHsS POOIIeM, TIOUCKA, aHAIH3a U
00paboTku wuH(pOpMAIMM, HEOOXOAMMBIX JUIS TPUOOPETEHHs] OIbITa TMPAKTHUYECKOW WU
HCCIIEI0OBATEILCKON AEITEIHPHOCTH, 3aHIMAIOIIECH BaKHOE MECTO B TIO3HAHUH XUMHH.

B mpakTuke mpernogaBaHusl XMMUH Kak Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, Tak U
HAa YpOBHE cpeaHero oOmiero oOpa3oBaHMs, TPU  ONPEACNICHUU  COAepKaTeIbHOM
XapaKTepUCTHKH IIeNiell W3ydeHHs] MpeaMeTa HaIlpaBlIeHHEM IIePBOCTENICHHOW 3HAYMMOCTH
TPaAULMOHHO TMpHU3HAETCS (GOPMUPOBAHHE OCHOB XUMHUYECKOW HAyKW Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYCCKON JEATEIHHOCTH 4YeJIOBEeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOOUYECKOW TOYKM 3pEHUS TaKOH MMOAXOI K
OTIPEICIICHUIO TIeTIeH N3yYeHUS MPeIMeTa SBIISICTCS BIIOJTHE OTPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMH IIENIIMU W3Y4YeHHs TpeameTa «XUMHS» Ha
6a3oBom ypoBHe (10 —11 kJ1.) sBIISIFOTCSA:

e (QopmMHpOBaHHE CHCTEMBbl XUMHUYECKHMX 3HAHUW KaK BaXKHEUIIEH COCTaBISAIONICH
€CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIFOYEBHIC MOHATHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBl M TEOPUM XUMHUHM, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (dopMupoBaHHE W Pa3BUTHE TPEICTABICHUI O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUUYECKHX peakluil, HeOOXOIUMBIX ISl TPUOOpPETEHUSI YMEHUM OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUCCKUX SBJICHHI, UMEIOIUX MECTO B IPUPOJIC, B IPAKTHUCCKON U
MOBCEIHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJMIOACHHWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIIOJICHHEM TIpaBWI 0OE€3011acHOTO
oOpaleHus ¢ BeIEeCTBAMH.

Hapsiny c atumMm, conepskaTenbHas XapaKTepUCTHKA Lelel U 3a1ad U3ydeHHs MpeMeTa B
IporpaMMe 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPHOPUTETAMH
B cucTteMe cpefHero oOmiero oOpazoBanusi. CeronHs B IpenoJaBaHUM XUMHH B OoJbLICH
CTEeTIeHH OTHAETCsS TPEANOUTEHHE TPAKTUYECKON KOMIIOHEHTE COJAep)KaHUs O0O0ydeHwus,
OPUEHTHPOBAaHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BJIAQJICIONIET0 HE HAOOpOM 3HAHUWH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHHUSIMH aKTHBHOTO TMOJIYYCHUS 3HAHUM U MPUMEHEHHsS] UX B PEabHOM JKU3HU ISl PEIICHUS
MPAKTUYECKUX 3aJ1au.

B cBs3u c 9TUM mNpu U3YyYEHHUH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYeHHE
MPUOOPETAIOT TaKue 1eNIU U 33Ja4H, KakK:

amanrtanus OOydYalIIUXCs K  yCIOBUSM  JWHAMHYHO  PA3BHBAIOIIETOCS  MHPAa,
dbopMUpOBaHHE UHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TIPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHUEM;

dopmupoBaHue y OOYYarOIIMXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUA),
MMEIOIUX YHUBEPCATbHOE 3HAUYCHUE JIJISl PA3NTUYHBIX BUJOB JCSATEILHOCTH: PElIeHUs mpobiem,
MOWCKa, aHaM3a W 00paboTku WHQOpPMAIMK, HEOOXOAMMBIX I TPUOOPETCHHS OIbITa



NEeSTeIbHOCTH, KOTOpasi 3aHMMaeT BaXKHOE MECTO B TO3HAHHWHM XMMHH, a TaKXKe IS OICHKHU C
MO3UINH IKOJIOTHICCKONM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIECCOB
Ha OpraHU3M YeJIOBEKa U MPUPOJHYIO CPENlY;

pa3BUTHE TO3HABATEIILHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydaromuXxcsi: CIOCOOHOCTA CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHUHU B
COOTBETCTBHUH C KH3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHbBIE MH(POPMAIIMOHHEIE
TEXHOJIOTHH JIJISl TIOMCKA ¥ aHAIN3a YIeOHOW U HAyIHO-TIOMYJIIPHOW WH(DOPMAIIUYA XUMHYECKOTO
coJiepKaHus;

(dhopMHpOBaHHE U Pa3BUTHE y O0YUYAIONIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOIOJATEIPHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH TUTAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJammmxcs YOeKAEHHOCTH B TyMaHUCTHYECKON HaIpaBIEHHOCTH
XUMUH, €€ BaXHOW POJIM B  PEHICHUH TJOOATBHBIX  MPOOJIEeM  paluoOHAIHLHOTO
MIPUPOIOTIONB30BAHUS, TOTIOJHEHUS JHEPTrEeTUYCCKUX PECYpCOB M COXPAHEHHUS IPHUPOTHOTO
paBHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEpEe)HOTO OTHOIICHHS K TPHUPOJAE H CBOEMY
3I0POBBIO, A TaKXKe MPUOOPETEHHS OMbITA MCIOIB30BAHUS MOMYUYEHHBIX 3HAHUW I MPUHITHS
IPAMOTHBIX PEIICHUN B CUTYyaIlUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBJICHUSIMH.

B yuebHOM 11aHe cpemHero oOmiero oOpa3oBaHus HmpeaMeT «XuMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeaMETHOM 00nacTi « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

OO1ree yuciio 4acoB, OTBEACHHBIX AJI M3yUEHUS XUMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero obpazoBaHusi, coctaBiser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmeno), B 11
kiacce — 34 vaca (1 gac B Hezenio).



COIAEPKXAHUE OBYUYEHUA

10 KIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XMMHH

IIpeamer opraHM4ecKON XMMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IIOJYYCHUHU
HOBBIX BEIIECTB U MaTepHasoB. Teopus cTpOeHUs: opranuueckux coeauHeHnii A. M. bytneposa,
e€ ocHOBHbIe NoOJOXKeHUA. CTpyKTypHble (OpPMYJIBI OpraHM4ecKuX BeliecTB. ['omonorus,
n3oMepust. XuMu4eckas CBsI3b B OpraHMUECKUX COCIUHEHUSIX — OAMHAPHBIE U KPaTHbBIE CBS3H.

[lpencraBnenne o0  kiaccupuKanmum  OpraHUYecKWX  BemlecTB.  HomeHkmarypa
OpPraHMYECKUX COEIUHEHUM (cHcTeMaTHYecKas) M TPUBUAIbHBIE HA3BaHMUsS Ba)KHEHUIIUX
[IpeJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCIepUMEHTANIbHBIE METO/Ibl U3yUEHHUSI BEIIECTB M UX IMPEBPALEHUI: 03HAKOMIIEHHUE C
oOpa3uamMi OpraHM4eckuX BEUIECTB U MaTepuajiaMH Ha MX OCHOBE, MOJEIIMPOBAHHUE MOJIEKYI
OpPraHMYECKUX BEILIECTB, HAOJIOJEHUE U ONMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAILEHHIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (IUIaBJIeHUE, OOYTIMBAHNE U TOPEHHUE).

Yriaesoaopoasl

AJNKaHBL: COCTaB M CTPOCHHE, I'OMOJIOTMYECKUH pAx. MeTaH M 3TaH — NpocTeuine
MPEJICTaBUTENIN aJKaHOB: (U3MYECKHE W XHUMHUYECKHE CBONCTBA (peakUud 3aMelleHus U
TOpEHUs), HaXOKJIEHHE B PUPOJIE, TOJTyYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUMN psii. DTUJIEH W MPONUJIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUECKHE CBOMCTBA (peakLUuu THIPUPOBAHUS,
raJJOreHUPOBAHUS, THIPATALIUH, OKHCICHHS U TIOJIMMEpU3alluN ), OJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oytanguen-1,3 u MetunOytanuen-1,3: cTpoeHue, BaKHEHIINEe XUMHUYECKHE
CBOMCTBA (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOr0 KaydyKa U pe3uHBbI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKMH psii. ANETWieH —
NPOCTEUIINI MpeCTaBUTEb AIKUHOB: COCTaB, CTPOEHUE, (GPU3NUECKHE U XMMHUYECKHE CBOWCTBA
(peakuuy ruIpUpOBaHUS, FaJIOr€HUPOBAHUS, TUAPATALIMH, TOPEHHS ), IOJyUEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (puU3MUECKHE W XHMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAaHUS U HUTPOBAHMA), IOJyY€HUE U NpUMEHeHue. Toryon: cocmas, cmpoenue,
@usuueckue u Xumuieckue ceolcmea (peakyuu 2aio2eHUposanus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIMMU K pa3IUYHBIM KJIacCaM.

[IpupoaHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbIE HE(PTAHBIE Ia3bl.
Hedts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(TH: MEPErOHKa, KPEKHHT
(TepMUYeCKUil, KaTaduTHYeCKuil), nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThl €ro NepepadboTKH.

DKcrepUMEHTANIbHBIE METO/Ibl U3YyUEHHUsl BEIIECTB M UX MPEBPALEHUI: 03HAKOMJIEHHUE C
o0pasnamMu IIacTMacc, KaydyKoB U pe3uHbl, kowieknun «HedTbe» n «Yromb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, INPOBEICHHE IPAKTUYECKOW pPabOThI:

MOJTyYeHUE ITHIICHA U N3YUYEHHE €ro CBONCTB.
Pacuérunle 3amaun.



Bbuucienuss 1mo ypaBHEHHIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklMU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 MCXOJHBIX BEUIECTB UJIM IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamue oprannyeckne coeinHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAaHON: CTPOCHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pPEakIUM C aKTUBHBIMH MeTaJlJlaMH, TaJOreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHre. BogopoiHble cBsI3u MeX a1y MOJIEKYyJIaMH CIMPTOB. JlelicTBUE MeTaHOJa U ATaHOIa
Ha OPTraHH3M YeJIOBeKa.

MHoroaroMHsle CHUPTHI. OTWIECHIVIUKOAb W TJIULEPUH: CTPOEHUE, (PU3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO ILEIOYHBIMUA METAJUIAMH, KAaU€CTBEHHAs! PeaKllus Ha
MHOrOaTOMHbIe crupThl). JleficTBue Ha opraHusMm uyenoBeka. [IpumeHeHue riMLepuHa H
STWJICHTJIUKOJIS.

@deHon: CTpOEHHME MOJIEKYJbl, (U3MUEeCKHe W XUMHUYECKHe CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpneruapl U kemowuvi. DoOpManblIeruj, aueTadbAErHJ: CTpOeHue, (U3NYECKHe U
XMMUYECKHE CBOMCTBa (peakluy OKHUCJIECHUS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE IpeiebHble KapOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYyCHasi KHCIIOTBI:
CTpoeHue, (pu3nueckue U XMMUUYECKHe CBOICTBA (CBOMCTBA, 00IIME I KJlacca KUCIIOT, peaKiusl
TepUUKaAIMK), TOJNyueHHe H npuMeHeHue. CTeapuHOBas M OJIGMHOBAas KHCJIOTBI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHUE.

Crnoxsble >QUpbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne )xupoB. buonorudeckas poiib KUPOB.

VYTraeBojpl: cocTaB, Kiaccu(UKanus yrieBo1oB (MOHO-, M- U mosincaxapusl). [moko3a —
MPOCTEUIINK MOHOCAaXapua: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (pU3MUYECKHE W XUMHUYECKHE
cBoiicTBa (B3ammopeilcTBue ¢ runpokcuaoM wmenu(ll), oxucieHme aMMuadyHBIM PacTBOPOM
okcuzna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bl), HAXOXAEHHWE B MPUPOJE,
MpUMEHEHUe, buonornueckas poib. @otocuuTe3. DpyKTO3a KaK U30MEP TIIHOKO3BI.

Kpaxman u nemiono3a kak npupojiHble noiaumepsl. CTpoeHre Kpaxmaia U LeJITH0I03bI.
dusnyeckre U XMMUUECKHUE CBOICTBa Kpaxmaia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHSI C HO/IOM).

DKCrepUMEHTANIbHBIE METO/bl M3Y4YEeHHs BEIEeCTB W HX IMPEBpAllCHUi: TNPOBEIEHUE,
HAOJIIOJIEHUE W OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIUPTOB, Kaue€CTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHMCIeHHe dTaHona okcuaoM Menu(Il)), MHOTOATOMHBIX
CcUpTOB (B3auMojelcTBue riuuepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) um rumpokcuaom wmeau(ll), B3ammoneilicTBue
KpaxMmaja C HWOJOM), TPOBEACHHE MPAKTUYECKONW padOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérhrle 3amaun.

Bbruncienuss 1mo ypaBHEHMIO XUMMYECKOW peakuumu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEILECTBA WM IPOAYKTa PEAKLMU I10 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOJLYKTOB PEAKLIUN).

A3zoTconepikaniye OpraHi4eckie COeIMHEHUS.



AMUHOKUCIOTHI Kak aMQOTepHbIe OpraHWYecKue coeauHeHus. Dusznyeckue u
XUMUYECKHE CBOWCTBA aMHMHOKHUCJIOT (Ha TpuUMepe TJIWIMHA). buonormdyeckoe 3HaYCHUE
aMHUHOKUCIOT. lenupl.

benku kak mpuposHbIE BBICOKOMOJEKYISIpHBIE coeauHeHHs. llepBudHasi, BTOpUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEIKOB: THUIPOJH3, ICHATYpPALUS,
KaueCTBEHHbIE PEAKIMH Ha OENKHU.

DKCHepUMEHTAIbHBIE METOJIbI M3YUEHHUs BEIECTB M MX MPEBpalleHUN: HAOIIOJCHHE U
OMHCAaHUE JIEMOHCTPAIMOHHBIX OTBITOB: JEHATypanus OETKOB MPU HArpeBaHWH, IIBETHBIC
peakiuu OeIKoB.

BbicokomosiekyasipHble cOeJUHEHUS

OCHOBHBIE TIOHSATHUS XHUMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MNOJUMEpU3AlNH, CpeAHss MouyieKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOTUMEPHU3AIINSI M TIOJTUKOHICHCAITHSI.

DKcrepuMEHTANIbHBIE METO/bl U3YyUEHHUsI BEIIECTB M UX MPEBPAILICHUI: 03HAKOMIIEHHE C
oOpa3amu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHbIX CBA3EH NMPU U3y4YEHUU OpraHuyueckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK H
MOHSITUM, SBJISIOUINXCA CUCTEMHBIMU JJIS1 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmne ecTecTBEHHO-HAY4YHBIC TOHSITHS: SBJICHHE, HAyYHBIM (akT, TUIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KIacCUpUKalus, TMEePHUOIUYHOCTh, HAOIIOACHUE, W3MEpPEHUeE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE.

®duznka: MaTepusi, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIAa, SHEPTE€TUUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (DU3MUECKHE BEITUYHHBI U CIUHUIIBI
UX U3MEPEHUSI.

buonorust: xierka, opranusm, Omocdepa, OOMEH BEIIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTHYECKH aKTUBHBIE BeleCTBa (O€KH, yTIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE MOPO/IBI, MOJIE3HBIE UCKOMIAeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus: NUIIeBbIe MPOAYKTHI, OCHOBBI PAIIMOHATILHOTO MUTaHUs, MOIOIIIUE CPEJICTBA,
JIEKApCTBEHHBIC U KOCMETHYECKHUE TTpenapaTsl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTrudyeckne 0CHOBbI XUMHH

XuMHYeCKU dneMeHT. AToM. Sapo aroma, HW30TOMBI. JIEKTPOHHAs 00OJOYKa.
DHEpPreTUYeCKUe YpOBHHU, TOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 3meMeHThl. OCOOEHHOCTH
pacrpenesieHus AIEKTPOHOB MO0 OpOUTAIsIM B aTOMaxX JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DeKTpoHHas! KOHPUTYpalrs aTOMOB.

[lepuonuueckuii 3akoH u llepumogmdeckas cucrema xumuueckux osinemenro J[. U.
MengeneeBa. CBsizb mnepuogudeckoro 3akoHa u Ilepuonnueckoid CHUCTEMBl XUMHUYECKUX
anemenToB JI. 1. MenzaeneeBa ¢ COBPEMEHHOW Teopuel CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0 Tpynnam U nepuojaM. 3HaueHUe MepruoIMIecKoro 3aKOHa B pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBA3b. Buabsl XuMHueckol CBA3M (KOBaJIGHTHas
HETOJISIpHAsl U TIOJISIpHAs, WOHHAs, MeTauimdeckas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOMU
XMUMUYECKON CB3M (OOMEHHBI M JOHOPHO-aKIENTOPHBINH). Bomoponnas cBs3p. BajgeHTHOCTS.
DneKTpooTpuaTeTbHOCTh. CTeneHb OKucaeHus. VIOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTne o aucnepcHbIX cucteMax. MICTHHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBas 1ost
BEIIIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeopraHM4ecKHX
BemIeCTB. ['eHeTHueckas CBsI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKANINX K Pa3IUYHBIM
KJIacCaM.

Xumuueckas peaknus. Krnaccudukanus XUMHYECKHX PEaKIUid B HEOPTaHMYECKOW M
OpraHMYeCcKON XUMHH. 3aKOH COXPAHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPALLECHUS
SHEPTUHU NPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (hakTopoB. OOpaTUMbIE pPEAKIIUH.
Xumnueckoe paBHOBecwe. (DaKTOpbI, BIMAIOIIME HA COCTOSIHUE XMMHYECKOTO pPAaBHOBECHSI.
[Tpunuun Jle larense.

Onextponutuyeckas auccorumanus. CunbHble U cialble 31ekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIAs, HEUTpaIbHasl, IETOUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIC PEAKLIUH.

DOKCHepUMEHTAIbHBIE METObl M3YUYEHHS BEIIECTB M HMX MPEBpAIICHUI: AEMOHCTpaUs
tabmun «llepuoamueckas cucremMa xumudeckux snemeHToB JI. VM. MeHneneeBa», u3ydeHue
MoOJIeJIe KPUCTAUIMYECKUX peHETOK, HAOIIOJEHWEe U ONHCAHUE JIEMOHCTPAIMOHHBIX U
1ab0paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHIa BOJOpOJa B MPUCYTCTBUM KaTalu3aTopa,
oTmpeJieJIeHUEe Cpebl PAaCTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHIUKATOPA, PEAKIIUU
HMOHHOTO OOMeEHa), MPOBEJICHHE MPAKTUYECKOH paboThl «BnusHMe pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMUYECKON PEAKIIUM.

Pacuérnrie 3a1aun.

PacuéTtel mo ypaBHEHUSIM XUMUYECKUX PEAKIIUNA, B TOM YHCIIC TEPMOXUMHUUYECKHE PACUETHI,
Pacy€ThI C UCTIOIH30BAHUEM TMOHSATHS «MACCOBas IOJIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonmoxkenne HemerauioB B Ilepuogumdeckoit cucteMe XHUMHYECKUX
anementoB J[. W. MenneneeBa M OCOOEHHOCTH CTpO€HHs aToMOB. DuU3WyecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPEe KUCIOpoa, cepbl, hochopa u yriepoa).

XuUMUYecKHe CBOMCTBA Ba)KHEHIIMX HEMETa/NIOB (TalloreHOB, cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COEAMHEHUN (OKCUA0B, KHUCIOPOICOAEPKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)KHEUILINX HEMETAINIOB U UX COEIUHEHUN.

Meraiuel. [lonoxenne metamios B [lepuoanueckoi cucremMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS INEKTPOHHBIX 000J0YEK aTOMOB MeTaioB. OOrmiue



¢usnueckue cpoiictBa MerayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMHMUYECKUHM Pl HANPsDKEHUH
METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATpUM, KaJluid, KajablUd, MarHuu,
QTFOMUHUMN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mre ciocoObl oy4YeHus: MeTauIoB. [IpuMeHeHe METayuIoB B OBITY U TEXHHKE.

DKCIepUMEHTANIbHBIE METO/Abl H3YYEHHs BEIIECTB W UX IPEBpalllCHUN: H3y4YeHHE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, PELIEHUE AKCIEPUMEHTATIbHBIX
3aja4y, HaOMIO/leHWe M ONMCAaHUE JIEMOHCTPAMOHHBIX U J1a0OpaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHHUS C PAacTBOpPaMU KUCJIOT M IeJouYel, KaueCTBEHHbBIE
peaKkIy Ha KaTUOHBI METAIJIOB).

Pacuérnele 3anaum.

Pacuérel Macchl BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce Win o0bEMY OJHOTO M3 Y4YacTBYIOIIMX B pEaKIMU BEUIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEILECTBA) NPOAYKTOB PEAKIINH, €CIH OJTHO U3 BELIECTB UMEET IPUMECH.

XuMHSA U )KU3Hb

Ponp xuMuun B o6ecriedeHu SKOJOTHUECKON, SHEPreTHYeCKOi 1 MUIEeBOH 0€301MacHOCTH,
pazBuTun MenuuuHbl. lloHATHE O Hay4yHBIX METOJAax IIO3HAHUS BEINECTB M XUMHYECKHX
peaKuui.

IIpencraBnenus o006 OOMMX HAy4yHBIX HNPUHIUNAX [POMBIIUICHHOTO IOJyYeHHS
BAJKHEHIIINX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAJIOB: BAKHEHIINE CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAackKH, CTEKJI0, KepaMuKa, MaTepuaibl A 3JIEKTPOHMKH,
HaHOMaTepHalibl, OpraHNYECKUEe U MUHEpaAJIbHBIE yI00pEHUsI.

XUMHS U 30pOBbE 4YEJIOBEKA: IPAaBWJIA HUCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENApaToB,
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMsI MTPENapaToB OBITOBON XUMHUH B MOBCETHEBHOM JKU3HU.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBs3eH MPU M3YUYEHUU OOIIEH W HEOpraHMYeCKOW XUMHUH B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MMOHSATHH,
TaK W MOHATHUM, SABJISIIOLIUXCS CUCTEMHBIMU JUIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHATHUS: HAay4YHBIA (DaKT, THUIOTe3a, 3aKOH, TEOpHs,
aHaJM3,  CHHTE3,  KjacCUPUKalus,  MNEpPUOAUYHOCTb,  HAOJIOJAEHHE,  IKCIIEPUMEHT,
MOJCIINPOBAaHNE, U3MEPEHHUE, SIBIICHHUE.

@dusuka: Marepus, JSHEPrusi, mMacca, aTOM, DJIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOIl,
PaZMoOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUIl YPOBEHb, BEILECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSIHUE BELECTBA, (PU3NUECKNE BEIMUUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEILIECTB B OpPraHU3Me.

I'eorpadus: MuHepaiibl, TOpHbIE OPO/BI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XMMHYECKas IIPOMBIIIJIEHHOCT, METaJIITypIus, IIPOU3BOJCTBO
CTPOMTEIBHBIX MaTEepHaJIOB, CEJIbCKOXO35CTBEHHOE IIPOU3BOJCTBO, nuIIeBas
IPOMBIIIICHHOCTb, (papMalleBTUYECKass HPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.






IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHSI OOYyYarOUUMUCS
MPOrpaMM CpPEIHETro O0IIero oopa3oBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM H TPEIMETHBIM).
Hay4Ho-MeToaudeckoil OCHOBOW i pPa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
IIPOrpaMM CpeJIHEro o0IIero 0Opa3oBaHus ABJISETCS CUCTEMHO-/IEATEIbHOCTHBINA OIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JHWYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YpPOBHE cCpefaHero oOmiero oOpazoBaHUs
BBIJIETICHBI CIIEIYIOIINE COCTABISIOIINE:

OCO3HaHUE OO0YYaIOIIMMHCS POCCUUCKOW TPaKTAHCKOW HICHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYMe MOTUBALMU K 00y4EHHIO;

[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KIFOYEBBIX
LEHHOCTEH U UCTOPUUYECKUX TPAAULINNA 0a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCs PYyKOBOACTBOBATbCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYIIUMH LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3oBaHws;

HAJIMYME TPABOCO3HAHUS SKOJIOIMYECKOW KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HCHHBIC IIJIAHBI.

JlnyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHUsD) JOCTHUTAIOTCS B €IMHCTBE
yq66H0171 M BOCHUTATEIbHOM ACATCIIBHOCTH B  COOTBETCTBUM C T'yMaHHCTHUYCCKUMU,
COIIMOKYJIbTYPHBIMH, JOYXOBHO-HPABCTBCHHBIMH [NCHHOCTSAMU U HUACAIIAMU pOCCHfICKOFO
rpaxaaHCKoOro O6HI€CTBa, INPUHATBIMA B 06HI€CTB€ HOpMaMM HW IIpaBUJIaMU IIOBCIACHUA,
CTMOCOOCTBYIOUIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOT'O CTAHOBIICHHS
JIMYHOCTH 00YYaromIuXCsl.

JIM9HOCTHBIE PEe3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaxaroT cHopMHpPOBAaHHOCTH
OTbITa TIO3HABATENLHOM M TMPAKTUYECKOM MEATEeIbHOCTH OOYYaloIIMUXCs MO0 peanu3aliu
IIPUHATLIX B O6HIGCTBG HGHHOCTCﬁ, B TOM 4YHCJIC B HaCTH.

1) rpa:xxaaHCcKOro BOCIMTAHUA:

OCO3HAaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpEACTAaBJICHHUA O COHUAJIIBHBIX HOpMax MW IIpaBUIaX MEXKINYHOCTHBIX OTHOIIIEHHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPHU CO3JaHUH yUYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX SKCIIEPHUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JTOTHUKY U apTyMEHThI APYTUX
MIPH aHAJIKM3€ Pa3IMYHBIX BUIOB YUeOHON AEITETbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHH,



yBa)KEHHsI K Mpolleccy TBOpYECTBA B 00JACTH TEOPUUM M MPAKTUYECKOIO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHUS HAYKH €CThb PE3yJbTaT JJIUTENIbHBIX HaOJI0JeHUl,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOTO TPpy/Ja YYEHBIX U ITPAKTHKOB;

UHTEpeca M II03HABaTEJIbHBIX MOTHMBOB B IIOJyYEHHH U TIOCIEAYIOUIEM aHaIHU3e
MH(POPMALIUHU O TIEPEIOBBIX TOCTHHKEHUSAX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO ITOBEACHMUSI;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyalldd, CBSA3aHHbIE C XUMUYECKUMH SIBJICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHUWBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOUX TOBApHIIEd ¢ MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECACTBUNA 3TUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYpPbI 310POBb:

MOHMMAHUS LIEHHOCTEW 310poBOr0 M 0Oe3omacHOro o0Opasza KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

COOMIOICHNS TIPaBHJI O€30MacHOT0 OOpaIleHHs] C BEIIeCTBAMU B OBITY, MOBCETHEBHOM
YKU3HU U B TPYJIOBOM JESATEIBHOCTH;

NOHUMaHMUS LEHHOCTH NPaBWI HWHAMBUIYAIbHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBEJCHUS B CUTyalUsIX, YTPOXKAOIINX 3J0OPOBbIO U JKU3HU JIIOACH;

OCO3HAHMS TOCJTEJICTBUM W HENPHUATHS BPEIHBIX NPHUBBIYEK (YIOTPEOICHHS alIKOTrOJIs,
HApPKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEeI0BAaTEIbCKONW JEATENbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PpELICHUM NPAKTHUYECKUX 3a7ad COLHUAJIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY HM3YYEHHIO Mpodeccuil pa3lIMyHOrO poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHMsI K TPYy, JTIOJSM TPyAa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHIMBUAYAJIbHOW TPAeKTOpUU 0OpazoBaHus,
Oyaymieit mpodeccuu M pearn3aui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCcTBa;

6) 3x0/10rMYeCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HU Ha 3eMmIe;

MMOHMMAaHHUA TJI00ATLHOTO XapaKTepa SKOJIOTHYECKUX MpoOieM, BIMSHUS SKOHOMHUYECKHUX
MPOIECCOB Ha COCTOSIHUE MMPUPOTHON U COLIMATBLHOM CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUI XUMUHU JJIs1 PEUICHHs] BOITPOCOB
palMOHAIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENPUATHUS INEHUCTBUM, NPHUHOCAIIMX BpPE OKPY’KaKIIed NPUPOJHOU cpene,
YMEHHS MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JNEUCTBUN U IIPEAOTBpALIATh UX;

HaJU4Ms Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOM KyJIbTYphI, OIBITA
JESATEIBHOCTH  DKOJOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMHU B



MI03HABATEJIbHOM, KOMMYHUKAaTUBHON M COIIMAIBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMOPOOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHKH;

MOHMMAHUS CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHAIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH IIEIOCTHOTO TPEICTABICHUSI 00 OKpYKAroIeM
MHUpE KaK O €IMHCTBE MPHUPOJbI U 4YENOBEKa, B MO3HAHWUU MPUPOTHBIX 3aKOHOMEPHOCTEH H
pelieHnn TpobiieM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUM JUIsl COBPEMEHHOW LUBWIM3ALUU: B €€
IYMaHUCTHYECKON HAIPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOMN
KYyJIbTYpBl, PEIIEHUH IT100aJbHBIX NPOOJIEM YCTOHUMBOrO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOMH,
SHEPreTHYECKON, NHUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHnn yCIIOBHM YCIEIHOro TPy/ia U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXI0T0 WieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYaeMble 3HAHUS IS
aHaimM3a U OOBSCHEHHUS SBJICHHHA OKPYXKAIOIIEro MUPa M MPOUCXOMAIMX B HEM H3MEHEHHUH,
yMEeHHs AenaTb 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HaYYHbIX (DAKTOB M UMEIOIINXCS JaHHBIX
C LIEJIBIO MTOJIyYEHHUs JJOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITEILHO MUCIOJIb30BaTh XUMUUECKHUE 3HAHUS JJIS pELIeHUs Tpobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYalHX;

MHTEpEeca K O3HAHUIO U MCCIIEN0BATENbCKON JEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO U CaMOOOpa30BAHUIO, K
aKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBMHM C JKU3HEHHBIMH
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpylna B pa3iuyHbIX cdepax mnpodeccrnoHaTbLHON
NeSITENIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ysbTaTbl OCBOEHHUS Y4YEOHOro mpeamera «XUMHsS» Ha ypOBHE
cpeaHero o0Iero oopazoBaHMsl BKIIOYAIOT:

3Ha4MMble JUIsI (DOPMUPOBAHUS MHMPOBO33PEHHS OO0YYAIOIUXCA MEXIUCHUIIMHAPHbIE
(MexnpeaMeTHbIE) 00LIeHayYHbIe OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieur(UKy METO/I0B IIO3HAHUS, HCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SIBIECHUE, MpOIecc, CUCTeMa, HAyyHbIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

yHHUBEpCcalbHble  yueOHble  JeHCTBHS  (MMO3HABaTeJIbHbIE,  KOMMYHHUKATHUBHBIE,
peryiasTHBHbIE), obecreunBarone (HOpMUpOBaHHE (PYHKLUMOHAIBHONH TI'pPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00y4aroIINXCs;

CIOCOOHOCTh ~ OOYYaIOLIMXCS ~ MCIIONB30BaThb  OCBOEHHBIE  MEXKIUCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIE yueOHbIE JACHWCTBHUA B IIO3HABAaTEJIbHOH MU
COLIMAJIBHOM ITPAKTHUKE.



MertamnpeaMeTHble pe3yJbTaThl OTPaXKalOT OBJAJCHUE YHUBEPCAJIbHBIMH YYEOHBIMHU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMHU.

OsnajgeHHe YHHBEPCAJbHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JIOrHYecKe NeHCTBUA:

CaMOCTOSITENIFHO (DOPMYyITUPOBaTh M aKTyaJlU3UpOBaTh IMPOOJIEMYy, BCECTOPOHHE &
paccmaTpuBarth;

ONpEeAEIATh LENU JIeATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTB Pe3YJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LIETSIMU;

HCIOJIb30BaTh NPU OCBOEHUHM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIAEIATH
XapakTepHble TPU3HAKM MOHATMM M yCTAHABIMBATH MX B3aUMOCBS3b, MCIIOJIB30BATh
COOTBETCTBYIOIIME OHATHUSA U1 O0BSACHEHUS OTJEJIbHBIX (DAKTOB U SIBJICHMUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALUKU BEILECTB U XUMUUECKUX PEAKIIUM;

YCTaHABIIMBATh MPUUYNHHO-CJIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIC, JAEAYKTHUBHBIE, [0 AaHAJIOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTHBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYJINPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHATh B IpoOlecce MO3HAHUSA, UCTIONIb3YEMble B XUMHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJIH, TPe0OPa30BbIBATH MOEIbHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) JIEMEHTA,
XUMU4eckas (opMysa, ypaBHEHME XUMHMUYECKOW peakIMu — TMpHU peIIeHUuH Y4eOHBIX
[IO3HABATEJIbHBIX U NPAKTUYECKUX 3a/ay, IPHUMEHSATh HA3BaHHBIE MOJIEJIbHBIE IPEICTaBICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUYECKHUX PEAKIIHUM.

2) 6a3oBbIe HCCIEN0BATENbCKHE eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUM;

dbopMynHpoBaTh €T W 33JaYM  UCCIEOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIEHO c(hOpMyJTMpOBaHHBIE BOMPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (OPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BIaJETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA M TPOBEACHUSI YUYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IpOIIecca, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAaHUSA, COCTABIATh OOOCHOBAHHBIA OTUET O MPOJEIIaHHOM
pabore;

pUOOpeTaTh OMNBIT YYEHHUYECKON HCCIIeIOBaTeIbCKOM M MPOEKTHOM JAesITeIbHOCTH,
MPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATbCS B pa3IMYHBIX HMCTOYHUKAX HHPOpMaLuu (Hay4HO-NOIYJIApHAst
JUTepaTypa XHUMHUYECKOrO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypcel HTepHeTa),
aHAM3UPOBaTh MH(OPMAIMIO pA3IUYHBIX BUIAOB U (OpM MpEACTaBICHUS, KPUTHUECKU
OLICHUBATH €€ IOCTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

¢dbopMyIMpoBaTh 3ampOChl M TMPHUMEHATh pa3IMyHble METOJbl IMPH IMOHMCKE U OTOOpe
uH(popMaLnu, He0OOXOAUMOI Ul BBINOJIHEHHS y4eOHbIX 3aJjau ONpeeIEHHOIO THUIIA;

npuoOpeTaTh OMBIT UCHOIB30BAHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (POpPMY MpeAcCTaBIeHUs UHPOPMALUHU (CXEMBI,
rpaduKy, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCTOJb30BaTh HAYYHBIM S3bIK B KAyecTBE CpeICTBa MNpH paboTe ¢ XUMHUYECKOU
nHpOpMaLMel: TMPHUMEHSATh MEXKIpeIMeTHbIe ((pU3NYEeCKne W MaTeMaTH4YecKhe) 3HaKh |
CHUMBOJIBI, (hOpMyITbl, a00peBUATYPBI, HOMEHKIIATYPY;

WCTIOJB30BAaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OgJajieHne YHUBEPCAIBHBIMH KOMMYHUKATHUBHBIMM JefiCTBUSIMU:

3aJ1aBaTh BOMPOCHI 1O CYIIECTBY OOCYXIaeMOW TEeMBI B XOJIE TUAJIOTA H/WMIIH TUCKYCCHH,
BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIIFHO  BBITIOJTHEHUS
MpEJI0KEHHOM 3a/1a4u;

BBICTYTIAaTh C IPE3CHTAIEeH pe3yJbTaTOB MO3HABATEIBHON NEATEIEHOCTH, TOITYYCHHBIX
CaMOCTOAITENIFHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPU BBIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl TIO HCCIICAOBAHHIO CBOWCTB HM3y4aeMbBIX BEIIECTB,
peanu3anuu y9eOHOro MpoeKkTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
HCCIIeIOBAaHHUN Ty TEM COTTIACOBAHUS MO3UIHUI B X0/1€ 00CYKAEeHNUS 1 0OMeHa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIBHBIMH PeryISTUBHBIMM AelCTBHSIMU:

CaMOCTOSATENIFHO IUIAHHPOBAaTh M OCYLIECTBIATH CBOIO ITO3HABATEIBHYIO JESTEIBHOCTD,
orpenensas e€ Leau U 3a7ayd, KOHTPOJUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATh
npeayaraeMblii aJrOpuT™M JEHCTBHH TPH BBHITOJHEHUH YYEOHBIX M HCCIIEIOBATEIbCKUX 3371ad,
BbIOMpaTh Haubosee F3(P(PEeKTUBHBIN CIIOCOO MX PElICHHUs C YYETOM MOJyUYSHHUs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATENPHOCTH Ha OCHOBE caMmoOaHalu3a H
CaMOOLICHKH.

MHNPEAMETHBIE PE3YJBbTATDBI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUsh OTPaXKaroT:

cOpPMUPOBAHHOCTh TMPEJACTABICHU O XHUMHYECKOH COCTaBISIIONICH E€CTECTBEHHO-
HAYYHON KapTHHBI MHpA, POJIM XUMHHM B TO3HAHWM SBICHUH OpUPOABI, B (OPMHUPOBAHUHU
MBILIUIEHUSI U KyJIbTYphl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelICHUA TIPAKTUYCCKUX 3aJad MW OSKOJOTMYCCKH 00OCHOBAHHOTO OTHOIIEHHUSA K CBOCMY
310POBBIO U IIPUPOJHOU CpeELE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJATrarollne
MOHATHUS (XUMUUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJla, BaJIGHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHasl), MOJjb, MOJIIpHasT Macca, MOJISIpHBIM 00BEM, YIJIEpOAHBIA  CKEeT,
GbyHKIMOHAIbHAS TPyMNa, pauKal, M30MEpHUs, U30MEpbl, TOMOJOTUYECKUIH psi, TOMOJOTH,
YIJIEBOJOPOBI, KACIOPOA U a30TCOJAEpIKAILINE COCAMHEHUS, MOHOMED, NOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHMSI); TEOPUHU U 3aKOHBI (T€OpUs CTPOCHUSI OpraHNYeCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUSA
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBJIEHUH, (DaKTOJIOrMYECKHUe CBEIEHUSI O CBOWCTBAX,



COCTaBe, MOJYYCHUU M O€3011aCHOM HCIIOJIb30BAaHUH BAKHEHUIITNX OPraHMYECKUX BEIIECTB B OBITY
U TIPaKTUYECKOH J1eATENbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHH BBISABIISATH XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILIUE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JUISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U YpaBHEHUH XUMHUYECKHX peakUWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ] OPraHUYECKUX BEIIECTB
JUIS WUTIOCTPAIIMKM UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHMSI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BELIECTB IO HX COCTaBy U CTPOEHHUIO K OIpeAeaEéHHOMY KiacCy/Tpylie COeJUHEHHM
(YyrneBomopoJpl, KHCIOPOA M  a30TCOAEpKAIllMe COEIMHEHUS, BBICOKOMOJICKYJISIPHbIC
COEMHEHM), AaBaThb UM Ha3BaHus No cuctemarnyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOIHIIEH,
alleTWJIeH, ATWIEHTJIMKONb, TIUIEepuH, (eHos, Qopmalbaerun, aneTalbIerusl, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KUCIIOTa, CTEAPUHOBAs KUCJIOTA, IIII0K03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

C(OPMHPOBAHHOCTh YMEHHUS OINpPENEIATh BHIbl XUMHUYECKOW CBA3M B OPraHUYECKUX
COeTUHEHMX (OIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHUS MPHUMEHSATH TOJO0XKEHUS TEOPHUHM CTPOSHHSI OPraHMYECKUX
BemiecTB A. M. byTiepoBa 1mist 0o0OBbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIECTB OT UX COCTaBa H
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHUH XapaKTepu3oBaTb COCTaB, CTpPOEHHE, (U3UYECKHE W
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeraH, 3TaH, OSTWIEH, TPOMWIEH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, OeHzomn,
METAHOJII, STAHOJI, STHJICHTIINKOJb, TIUIEPHH, (EHOJI, aleTaabAeTHl, MypaBbUHAsT U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, ILeJI0I03a, aMHUHOYKCYCHas KHCJIOTa), WIIIOCTPUPOBATh
TFEeHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIMX XHMHUYECKUX PEaKIUil C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTb HCTOYHUKU YTIJIEBOJOPOJHOIO ChIPbS
(HeTh, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEPEPadOTKM W MPAKTHYECKOE MPHUMEHEHHE
MIPOJYKTOB MEepepadoTKH;

Cc(OPMHPOBAHHOCT YMEHHWH IPOBOAUTH BBIYMCICHHA M0 XHUMHYECKHM YpaBHEHHIM
(Maccpl, 00bE€Ma, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOIYKTAa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOITYKTOB PEaKILIUN);

c(hOpMUPOBAHHOCTh YMEHU BJIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHMS, MCIONb3YEeMbIX B XHMUU NpPH H3YYEHUHM BEIIECTB W XHUMHUYECKHUX SIBJICHHM
(HaOnrofeHue, W3MEpPEHUe, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKNE 3HAHUS JJIs IPUHATHS PEUIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTyalUsIX, CBA3AHHBIX
C BEUIECTBAMHU U UX NPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUIIa MOJIb30BAHUS XUMHUECKON MOCYION U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUiIa OOPAIIEHUS C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBITTOTHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB;



c(OPMHPOBAHHOCT YMEHHMH IUIAHUPOBATh M BBHIMNOJHATE XUMHUYECKUI SKCIECPUMEHT
(IpeBpalIeHusi OPraHUYeCcKUX BEIIECTB NPU HAarpeBaHHH, MOJYUYCHHE STHIICHA W M3Y4YCHHE €ro
CBOWCTB, KayeCTBEHHBbIC pPEAaKIMM OPraHMYECKUX BEIIECTB, JACHATypauus ONKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKIUU OEJIKOB) B COOTBETCTBUU C NMPaBHJIAMH TEXHHUKH O€301TacCHOCTH
npu oOpalleHNH C BEIIECTBAMH M JIAOOPATOPHBIM 000pYIOBaHHUEM, IPEACTABIATH PE3yJIbTaThI
XAMHUYECKOTO JKCIEpUMEHTa B (OpMe 3allUCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIuil u
(bopMyIHpOBATH BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

C(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3WPOBATh XMMHUYECKYI0 HH()OpMAIIHIO,
M0JTy4aeMy0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBO HHpopmanuu, UHTepHET U 1pyrux);

c(hOPMHUPOBAHHOCTh yMEHHUH COOIIOJATh TPaBHIA HSKOJOTUYECKH IeJIeCO00pa3HOTo
MOBEJICHUST B OBITY M TPYIOBOH MEATETBPHOCTH B LENAX COXPAHECHUS CBOETO 3I0POBBS H
OKpY’Karolleld NPUPOJHON Cpeibl, 0CO3HABaTh OMNACHOCTh BO3JCHCTBUSA HA KMBBIE OPIaHU3MBI
OTIpENIEIEHHBIX OPTraHMYECKUX BEIIeCTB, MOHMMas cmbicn mokazarens I[1JIK, mosicHATe Ha
IpHUMeEpax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JACHCTBUS Ha OPraHU3M
4eJI0BEKa;

Uil 00y4YaroLIUXCsl ¢ OrPaHMYEHHBIMM BO3MOXHOCTSIMU 370POBBSI: YMEHHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IIO3HAHUS BEILECTB U XUMUYECKUX SBIICHUIH;

Ul CJENbIX W CIa0OBUIAIIMX OOYYarOIMXCSA: YMEHHME HCHOJb30BaTh pelibe(HO-
TOUYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMneckux Gpopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMHsD
OTpaXaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABISIOIICH ECTECTBEHHO-
HAYYHOM KapTHHBI MHpA, POJIM XUMHUHM B TO3HAHWM SBICHUH OpUPOABI, B (OPMHUPOBAHUHU
MBIIUICHUST U KYJIbTYPBhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOU ISt
peICHU TMPAKTUYCCKUX 3aJad MW OSKOJOTMYCCKH 00OCHOBAHHOI'O OTHOIIEHUSI K CBOCMY
3I0POBBIO U IPUPOIHOU CpEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJATrarollne
MOHSITHS (XUMUYECKUH JIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, UOH,
MOJICKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHBb
OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBaJIeHTHAs, WOHHAsA, METAJUIMYEeCKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasl  pEIETKAa, TUIIBI XMMHWYECKMX  pPEakUWi, pacTBOp, DJIEKTPOJIHTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAsT IHUCCOIHUAIINS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peaklMH, XHMMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBl  (Teopus
AJEKTPOJIUTUYECKON JuccolManuu, nepuoguyeckuii 3akoH Jl. WM. MenneneeBa, 3akoH
COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUs U IPEBPAIICHUS SHEPIHMH IPU XUMHUYECKUX
peaxunﬂx), 3aKOHOMECPHOCTH, CHUMBOJIMUECKUHN SI3BIK XHUMHHU, MHPOBO33PCHUCCKHUEC 3HAHUA,
JeXalye B OCHOBE IMOHMMAaHWA NPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKUX SIBJICHUU,
(akToNOrnyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M 0€30MacCHOM HCIOIb30BaHUU
BaKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa,



c(OPMHUPOBAHHOCTh YMEHHI BBISABIISATH XapaKTEPHbIE NPU3HAKU MOHATHH, YCTaHABIUBATh
UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS IPU ONHUCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIH30BATH XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHHS
¢dopMyn BeIIECTB M ypaBHEHHH XUMHUECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OTJEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HETAlEHas W3BECTh, IMUTbEBAs COZAA, NHUPUT U
JpyTHe);

c(OPMHPOBAHHOCTH YMEHUH ONPEAEIIATh BaJICHTHOCTh U CTENIEHh OKUCIICHUS! XUMHUECKUX
3JIEMEHTOB B CO€AMHEHMSIX PA3JIMYHOrO COCTaBa, BUJI XUMUYECKOH CBSI3U (KOBAJIEHTHAsI, MOHHAs,
MeTaJlJIn4yecKasi, BOJIOPO/JHAsL) B COCAUHEHMSIX, TUI KPUCTAIUIMUECKON PEIIETKU KOHKPETHOTO
BElIEeCTBA (aTOMHasl, MOJIEKYJISIpHas, MOHHAs, METaJJIMuecKas), XapakTrep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COECTMHEHUI;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIraHWYECKUX BEIECTB
10 UX COCTaBY K OIpPEeIeNEHHOMY KJIacCy/TpyIIie COeJUHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMeTaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(POTepHbIE THAPOKCHIBI, COJIH);

C(OPMHUPOBAHHOCT, YMEHMH pacKpblBaThb CMBICH Iepuoguueckoro 3akona JI. U.
MenneneeBa UM JIEMOHCTPUPOBATh €0  CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKILINY;

c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 neprnonos Ilepuoanueckoii cucreMbl XUMUYeCKUX 31eMeHToB /1. 1.
MeneneeBa, HCIONB3YSl TOHSATHS «S-, p-, d-2JEKTpOHHBIE OpPOHMTAIN», «IHEPreTUUYECKUE
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMsI CBOICTB XMMHMYECKHX JJIEMEHTOB M HX
COEAMHEHHUI 0 nepuoaam u rpynnam llepuoandeckon cucreMbl XUMAYECKUX 35ieMeHToB Jl. U.
Menneneena;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTepHU30BaTh (OMUCHIBATh) OOIIHME XHUMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEILECTB pa3IMYHbIX KJIACCOB, IOJATBEPKIaTh CYILIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXIY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO ypAaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OpPMHUPOBAHHOCTh YMEHHS KJIaCCU(DUUUPOBATh XMMHUUYECKUE PEAKLHMH [0 Pa3INYHbIM
NpU3HakaM (YUCITy W COCTaBy pEarupyrolux BEIIEeCTB, TEIIOBOMY J(GQEKTy peakuuu,
M3MEHEHUIO CTENIeHEe OKUCICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTajlu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISITh YPABHEHHS PEAKUUI PAa3IMYHBIX THUIIOB, TIOJHbIC
U COKpAIllEHHbIE YPaBHEHHUs PEaKLMi MOHHOTO OOMEHa, YYMUTBIBAsl YCIIOBHS, IPU KOTOPBIX 3TH
peakuuu UayT 10 KOHLA;

C(OPMHUPOBAHHOCT YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii HOCPEeICTBOM COCTABIECHHS AIEKTPOHHOTO OajlaHca ATUX PeaKIHA;

C(OPMHUPOBAHHOCTb YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM peakluu OT
pa3nuyHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTHU OT
BHeIHero Bo3jeicteus (npunuun Jle larense);



chOpPMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XWMHUYECKUE IMPOIIECCHI, JIeXKallue B
OCHOBE IIPOMBIIIEHHOT'O NOJyUYEHUsI CEPHOM KUCIIOThI, aMMHUaKa, a Takke c(pOpMHUPOBAHHOCTh
MpeCTaBICHU 00 OOIMX HAYYHBIX MPUHIUIAX U SKOJIOTHYECKHX MpPOoOJIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHS C HCIIOJB30BAHUEM IOHSATHS
«MaccoBasi 0l BEILIECTBA B pPacTBOpe», OOBEMHBIX OTHOIIEHMH Tra30B IMPU XUMHUYECKUX
peaKImax, Macchl BEHIeCTBA WM 00bEMA ra3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
i 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMHM BEILIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPALLCHUS U COXPAaHEHUSI SHEPTUY;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUiIa MOJIb30BAHUS XUMHYECKOW TOCYI0N U
abopaTOPHBIM 00OPYAOBAHHUEM, a TAKXKE MPaBHIIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITIOJHEHUIO JTaA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUNA HSKCIICPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAA B TPUCYTCTBHM KaTallM3aTopa, OMpECNIeHUE CpPeJlbl
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIAMSHUE Pa3IMYHBIX (GaKTOPOB
Ha CKOPOCTb XHMHUYECKOW pEakIuy, peaklud HMOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIbHbIX
3ajay mo TemMaM «Metamnely u «Hemeramib») B COOTBETCTBHM C TPaBUJIAMH TEXHHKHU
0e30MacHOCTH NMpU 00paIlleHUH C BEIIECTBAMH U JTJAOOPaTOpPHBIM 000pyAOBaHUEM, IPEJICTABISTh
pe3yNbTaThl XUMUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyITUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO HH(OPMAIIHIO,
MOJIy4YaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MaccOBOM KOMMyHHMKauuu, WHTEepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHUH COOMIOAATh MpaBHUAa HKOJOTHMUECKH LEIeco00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOH MEATETBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBBS H
OKpY>Karollle NpUPOJHOM CPEbI, OCO3HABATH OMACHOCTH BO3JICHCTBUSI HAa >KUBBIE OPraHU3MBbI
OTpeieNIEHHBIX BEIIECTB, MOHUMas cMbica nokazatens [1/IK, moscHaTs Ha mpuMepax crnocoObl
YMEHBILIECHHUS U MPEAOTBPAIIECHUS UX BPEAHOrO BO3ACHCTBHUS HA OPTraHU3M YEJIOBEKA;

JUIsl 0OYYaIOMIUXCSl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: YMEHUE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUM;

JUISL CHAENBIX M CIHA0OBUASAIIMX OOYYarONIMXCs: YMEHHE WCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTteMy 00o3HaueHuit JI. bpaiins ans 3anucu xumMuyeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHMe pa3/ieioB u dueKkTpoHHbIE (LM pOBbLIE)
KoHnTpoJbHBI IIpakTH4eckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbI padoThI
Pa3pnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKON XMMHUH
[IpenmeTt oprannyeckomn
but6mmoreka [{OK https://academy-
XuMuH. Teopusi CTpoeHHS
1.1 A 3 content.apkpro.ru/ru/lesson/a9f3d191-
OPTATIIICCITIY COCIMHEHIHN A Sele-4e24-ac02-cfb16fa49f6a
M. bytneposa
Hroro no paszneny 3
Pasnen 2. Yraesoaopoabl
IIpe e bHbIE YIIEBOIODOEI — bu6nmoreka LIOK https://academy-
2.1 P Y P 2 content.apkpro.ru/ru/lesson/96419271-
ATHATE bbc8-44b9-b3ea-81a2be75c47a
Henpe e bHE® YIIeBonopos: bu6mmoreka [IOK https://academy-
2.2 Y ' 6 1 content.apkpro.ru/ru/lesson/403817 1 e-
AJIKCHBI, 2/TKa/IMCHEL, ATTKMHEL 4158-4bd1-2¢98-18dc1cfb9399
bubmuoreka I{OK https://academy-
ApomMatnyeckue
2.3 2 content.apkpro.ru/ru/lesson/d86d7d00
YTICBOROPOAH -d5b4-491d-aded-c3ddal9f
[IpupoHbIE HCTOYHUKH bubmuoreka I{OK https://academy-
24 YIJIEBOJIOPOOB U UX 3 1 content.apkpro.ru/ru/lesson/99557a5e-
nepepaboTka 2221-43e0-97b8-983de535¢c44
Hroro no pazneny 13

Pasnen 3. Kuciiopoacoaep:kamniue oprannyecKue coenHeHust




bu6nuoreka LIOK https://academy-

3.1 Cruptel. Denon 3 content.apkpro.ru/ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694
bu6mmoreka IIOK https://academy-

Anpaerunpl. Kap6oHoBbIE
32 C 7 content.apkpro.ru/ru/lesson/8664b319
KHCIIOTEL CIOXHbIC SGHPE! _0ba3-4945-b076-cb7ae5858b90
bub6nuoreka LIOK https://academy-

33 VrieBoasl 3 content.apkpro.ru/ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Hroro no pazgeny 13

Pa3nen 4. A3oTcoaepxaiiye opraHudecKue coeIMHeHus

AMUHBI. AMUHOKHUCJIIOTBI.

bubmuoteka I{OK https://academy-

4.1 5 3 content.apkpro.ru/ru/lesson/c2{2£3d7-
Ik 43d1-4873-ace0-78¢ca6009628
Hroro no pazgeny 3
Paznen 5. BoicokoMoJieKyJIsIpHBbIE COeTMHEHUS
but6mmoreka [{OK https://academy-
[Tnactmaccel. Kayuyku.
5.1 B 2 content.apkpro.ru/ru/lesson/45b81dac-
OJIOKHa acba-440e-99¢3-14¢3ba78050a
Hroro no pasneny 2
O01u1ee KOJIMYECTBO YaCOB I10 34

IporpaMme




11 KUIIACC

KoandyecTBO 4acoB

Ne HaunMenoBanue pa3ienoB u DJIeKTpOHHbIe (LM(ppPOBbIE)
Kourpoasnsie | IIpakTnyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypcChl
padoThbI padoThbI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM
CrpoeHue aTOMOB.
[leproanyecknii 3aK0H U bubmmoreka L{OK https://academy-
1.1 [lepuoanueckas cuctema 3 content.apkpro.ru/ru/lesson/20b1df2e-
XUMHUYeCcKHuX deMeHToB Jl. W. 6ce4-435b-b6dc-5155d30a45fa
MenneneeBa
bu6mmoreka [{OK https://academy-
Crpoenue BeiecTsa.
1.2 M 5 4 content.apkpro.ru/ru/lesson/a9¢9a61e-
HOTOObpasHe pemects e387-4ffe-bctb-aca9c7241b21
bu6mmoreka I{OK https://academy-
1.3 XHUMUYECKUE PEAKIIUU 6 1 1 content.apkpro.ru/ru/lesson/9adf8229-
876b-4907-868e-1d43bf90855¢
Hroro no pazgeny 13
Paznen 2. Heopranuueckasi Xumust
bubmuoteka I{OK https://academy-
2.1 Mertaubl 6 1 content.apkpro.ru/ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862
bubmuoteka [{OK https://academy-
2.2 Hewmeramisl 9 1 1 content.apkpro.ru/ru/lesson/2390b83e-
2935-4¢96-bd3a-25f26d9¢1139
bu6mmoreka [{OK https://academy-
CBsi3b HEOPTAHUYECKUX U
2.3 2 content.apkpro.ru/ru/lesson/c6c5af9a-

OPraHu4YcCKuX BCUICCTB

9645-4604-9834-59151d566




Hroro no pazneny

17

Pa3nena 3. Xumus u )Ku3Hb

bub6mmoreka [{OK https://academy-

3.1 XUMHA U )KA3HDb 4 content.apkpro.ru/ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8as5
Hroro no pazneny 4
OO0111€€ KOJIMYECTBO YaCOB 110 14

nporpamMme




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO 9acoB
Ne DJIeKTpOHHbIe U poBbIe
Tema ypoka Kontpoabubl | IlpakTuueckue
n/n Bcero o0pa3oBaTebHbIE PeCYPChI
e padoThI padoThI
[IpenmeT opraHuyecKoil XUMuH, bu6mmoreka [{OK https://academy-
1 €€ BOBHUKHOBEHUE, PA3BUTHE U 1 content.apkpro.ru/ru/lesson/a9f3d191-
3HAUCHUEC Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHU OPraHUYECKUX bu6mmoreka [{OK https://academy-
2 coenuHenniit A. M. bytieposa, eé 1 content.apkpro.ru/ru/lesson/c935a58c¢-
OCHOBHBIC MOJOXKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[IpencraBnenue o
KJIacCU(PUKAIIMA OPTaHUYECKUX
bubmuoreka I{OK https://academy-
BemiecTB. HoMenknarypa
3 ( ) 1 content.apkpro.ru/ru/lesson/726e€099-
creTeMatireckast) u e1a9-410f-b8be-bdcb389aeadl
TpUBHAJIHLHBIC HA3BAHMS
OpPraHUYECKUX BEIECTB
. bu6mmoreka [{OK https://academy-
AJKaHBI: COCTaB U CTPOEHUE,
4 . 1 content.apkpro.ru/ru/lesson/258ddc06-
FOMOITTOTHHCCKII Pt ec23-473¢-b3d7-ed82fcaddd02
M . bub6mmoreka I{OK https://academy-
€TaH M dTaH — MPOCTEHIIIHE
5 1 content.apkpro.ru/ru/lesson/96419271-
MPEACTABUTEITH JIKATOB bbc8-44b9-b3ea-81a2be75c47a
) bu6mmoreka L{OK https://academy-
AJIKEHBI: COCTaB M CTPOEHHUE,
6 . 1 content.apkpro.ru/ru/lesson/4038171e-
cpomctsa 4158-4bd1-ae98-18de1cfh9399
7 DOTUJIEH U TTPOIUIIEH — 1 bubnuoteka [{OK https://academy-

[IPOCTEUINE IPEACTABUTEIN

content.apkpro.ru/ru/lesson/05ab5925-




AJIKCHOB

ba8e-499e-840b-70b5e8db71ae

[IpakTuueckas pabora Ne 1.

bubnuoteka [{OK https://academy-

8 «ITonmyueHnne >THIIEHA U U3YUYECHHE content.apkpro.ru/ru/lesson/53¢d2379-
€ro CBOMCTBY» 2a45-43b1-9f67-7ebcdafd3ce0
Ankanuensl. bytaauen-1,3 u

bu6mmoreka L{OK https://academy-
MetunOyTaauen-1,3. [lonyuenne

9 content.apkpro.ru/ru/lesson/6df23393-
CHITETIHECKOTO KayHyka 6£08-4b9f-ae01-a983b95b854a
pEe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU

. bubmuoteka [{OK https://academy-
CTPOCHWSI, TOMOJIOTHUECKUN PSIJI.
10 A . . content.apkpro.ru/ru/lesson/05¢9a929-
HETHICH — HPOCTEHIHHT 6741-4d7¢-84b5-009292468356
MIPEJICTAaBUTENh ATKHHOB
Pemenue 3a1a4: BEIYMCIIEHHUS 10 bu6mmoreka [{OK https://academy-
11 YPAaBHEHUIO XUMUYECKON content.apkpro.ru/ru/lesson/7dada027-
peakuuu 8448-418f-b416-fbaledd4ab6d
. bubmuoteka [{OK https://academy-
ApeHsbl: 6EH30J1 U TOTYOII.
12 T content.apkpro.ru/ru/lesson/d86d7d00
OKCHTHOCTE apeHoB -d5b4-491d-aded-c3dda 9feef4
I'eneTnueckas cBsI3b
bubmuoteka [{OK https://academy-
YTJIEBOJIOPOIOB,

13 - - content.apkpro.ru/ru/lesson/6¢919641-
TPHHAUICHAIINX K PASIHHFBIM 7956-4130-b1fd-c7e71db395d7
KJIaccam
[IpupoaHbIE HICTOUHUKHT bubnuoreka LIOK https://academy-

14 YIJIEBOJOPOJOB: IPUPOIAHBIN ra3 content.apkpro.ru/ru/lesson/99557aSe-
U TIONTyTHBIE HEQTSAHBIE Ta3bl 2221-43e0-97b8-983de535¢c44d
[IpupoaHbIE HICTOYHUKHI bu6mmoreka [OK https://academy-

15 yTJIEBOAOPOIOB: HEPTH U content.apkpro.ru/ru/lesson/99557a5e-

MIPOAYKTHI €€ mepepaboTKu

2221-43e0-97b8-983de535¢44d




Konrtponsnas padora Ne 1

bu6mmoreka L{OK https://academy-

16 v content.apkpro.ru/ru/lesson/6abf1680-
«7TICBONOPOARD 4eb5-46f2-8ea5-44d63ccef5 18
[IpenenbHbIE OHOATOMHBIE bu6mmoreka L{OK https://academy-

17 CIIUPTHI: METAHOJ U 3TAHOJI. content.apkpro.ru/ru/lesson/5439¢18b-
Bonoponnas cBs3p 7440-4b6£-bf84-c04£a471694f

) bubmuoreka I{OK https://academy-
MHOroaroMHsble CIIUPTHI:

18 content.apkpro.ru/ru/lesson/461aa9¢8-
STHIICHITTHKOIE 1 TTHICPHH c0ef-4827-a8e5-d12a0bedc826
DeHOT: CTPOCHHUE MOJICKYJIBI, bu6mmoreka I{OK https://academy-

19 (bU3MYeCcKre U XUMUYECKUE content.apkpro.ru/ru/lesson/649883b8
CBOMCTBA, IPUMEHEHUE -7¢5-416-896e-10a2278b08f1

but6mmoreka [{OK https://academy-
Anpaeruabl: hopMaIbaeTua U

20 A content.apkpro.ru/ru/lesson/8664b319
AUCTATIBACTIA. ARCTOH -0ba3-4945-b076-ch7ae5858b90
OnHOOCHOBHBIE NIPEIETIbHBIE bubnuoreka LOK https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/ru/lesson/b4feaa04-
MypaBbUHAas U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padorta No 2. bubnuoteka [{OK https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/ru/lesson/9834d408
KHUCIIOTBD) -386d-444a-8de3-7eftba8b98cdb
CreapuHOBas U 0JIEMHOBAs bubmmoreka [{OK https://academy-

23 KHUCJIOTBI, KaK MPEeJICTAaBUTEIN content.apkpro.ru/ru/lesson/71ac43f2-
BBICIIMX KapOOHOBBIX KHCIIOT a0d4-4945-a0eb-1e59¢d5{4d9f
Mpbla KaK COJIM BBICIINUX bubmuoreka I{OK https://academy-

24 KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE content.apkpro.ru/ru/lesson/71ac4312-
IeNCTBUE a0d4-4945-a0eb-1e59¢d5f4d9f

25 Crnoxxnbie 2(DUpBI KaK bubnuoteka [{OK https://academy-

ITPON3BOAHELIC Kap6OHOBBIX

content.apkpro.ru/ru/lesson/71ac432-




KHCIOT. [ MIponn3 ci0KHBIX
a¢upoB

a0d4-4945-a0eb-1e59¢cd54dof

XKupsl: runponus, npuMeHeHue,

but6mmoreka [{OK https://academy-

26 5 content.apkpro.ru/ru/lesson/71ac43f2-
HOJIOTHHECKAs POIIb AKUPOB 20d4-4945-a0eb-159¢d5f4d9f
YrieBodsl: COCTaB,
KnaccnuKams, BaxHeiimme bu6mmoreka L{OK https://academy-
27 _' content.apkpro.ru/ru/lesson/709ce43a-
TPEAICTABHTEIH: TIOKO34, deb6-4281-963b-01d2¢212d4d0
bpykTo3a, caxaposa
Kpaxmai i He/TioNno3a KaK bubmuoteka I{OK https://academy-
28 P content.apkpro.ru/ru/lesson/690fbb76-
TPHPOIUIBIC HOMTMMEDET f942-4f77-bbbe-3d3ae748£716
KonTponbnas padota Ne 2 bubmmoreka [{OK https://academy-
29 «Kucnopoaconepxamue content.apkpro.ru/ru/lesson/66a7bd94-
OpraHUuyYecKue COCAUHEHUD) 2bc5-4ec7-b7c¢7-1f893919d25a
bu6mmoreka [{OK https://academy-
30 AMUHBI: METUJIaMHUH U aHUJIUH content.apkpro.ru/ru/lesson/0c608a59-
4¢c69-4481-839¢-9205f201b73e
AMUHOKHUCIIOTHI Kak aM(OTEpHBIE
but6mmoreka [{OK https://academy-
OpraHMYECKUEe COCTUHEHUS, UX
31 5 content.apkpro.ru/ru/lesson/c2f2f3d7-
HOJIOTHACCROE SHATCHHC. 43d1-4873-ace0-78¢ca6009628
IlenTtuapl
benku xak npupoaHbie bubnuoteka [{OK https://academy-
32 BBICOKOMOJIEKYJIIPHBIE content.apkpro.ru/ru/lesson/c2f2{3d7-
COCTUHECHUS 43d1-4873-ace0-78eca6009628
OcCHOBHbBIC TTOHATHUS XUMHUU but6mmoreka [{OK https://academy-
33 BBICOKOMOJICKYJISIPHBIX content.apkpro.ru/ru/lesson/45b81dac-

COCTUHEHUN

acba-440e-99e3-14c¢3ba78050a




OCHOBHEBIE METOILI CHHTE3A
14 BBICOKOMOJICKYJISIPHBIX
coeauHeHui. IlmacrMaccel,

Kay4yKH, BOJIOKHA

bu6mmoreka L{OK https://academy-
content.apkpro.ru/ru/lesson/45b81dac-
acba-440e-99e3-14¢3ba7805

OO0111e€ KOJIMYECTBO YACOB 110
porpaMmMe

34




11 KUIIACC

No KoaudecTBO 9acoB
DJIeKTPOHHBIE HU(PPOBBIE
n/ Tema ypoka Konrtpousnsie | IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
| padoTbl padoThI
. bu6moreka IIOK https://academy-
XUMHYECKUH DIIEMEHT. ATOM.
1 eKTPOHHAS KOHBUIYpALIA ATOMOB 1 content.apkpro.ru/ru/lesson/20b1df2e-
JICKTP ypan 6eed-435b-b6de-5155d30a45fa
[Teprnoanueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XUMHUECKUX bubnuoteka [{OK https://academy-
2 anemeHTOB /1. 1. MenneneeBa, ux 1 content.apkpro.ru/ru/lesson/e7d48881-
CBSA3b C COBPEMEHHOU TEOpUEH 055d-49da-a49c-7375¢3d033e9
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMHYECKHX DJIEMEHTOB U UX
. bubnnoreka I1OK https://academy-
COCTMHEHHH 10 TPYIIIaM U TIEPUOJIaM.
3 3 1 content.apkpro.ru/ru/lesson/e7d48881-
Ha4YeHHE MEePUOINYECKOTr0 3aKOHA U 055d.49da-249¢.7375c3d033¢0
CHUCTEMbI XUMHYECKHX deMeHToB JI.1.
Menpeneesa B pa3BUTHH HAyKH
Crtpoenue BeniecTBa. XuMUIecKast
i ] bubmuoreka I{OK https://academy-
CBSI3b, €€ BUJIBI; MEXaHU3MBI
4 5 . 1 content.apkpro.ru/ru/lesson/a9c9a61e-
00pa30BaHMs KOBAJIECHTHON CBS3H. 387-4ffo-befbacadcT24 b2 |
Bomopoanas cBsi3b
BaneHTHOCTE.
bubnnoreka I1OK https://academy-
DNIeKTpoOTpULIaTeIbHOCTh. CTENeHb
5 oKICTe BelIecTRa Mo oro 1 content.apkpro.ru/ru/lesson/12bfc348-
KHCJICHHA. BEIICCTBA MOTICKYIAPHOT 007£-4796-beda-180fc6b720fe
Y HEMOJIEKYJIIPHOTO CTPOCHUS
6 [ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. 1 bu6mmoreka IIOK https://academy-

HcTUHHBIE U KOJUIOMJIHBIE PACTBOPBI.

content.apkpro.ru/ru/lesson/8ae38be6-




MaccoBas 10 BEIIeCTBA B pacTBOpEC

e06f-4fae-9729-699031091968

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAVHEHUM.

bubmuoteka [{OK https://academy-

7 e — content.apkpro.ru/ru/lesson/5e33bc30-
HETHHACCKA CBA3D HEOpTamHeciix 805d-41fe-bf72-86043445157
BEILIECTB, PA3TUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX peaKIui
B HEOPTaHUYECKOW U OPraHNYECKON
bu6mmoreka [IOK https://academy-
XUMUHU. 3aKOH COXPAHEHUS MACChI
8 i content.apkpro.ru/ru/lesson/75637222
BOUIECTR; SAKOH COXpAHCHIL -d397-4b1a-810a-cc7bcade8alc
MIpEBPAIICHUS YHEPTUU TTPH
XUMHUYECKHUX PEAKLIUAX
C bubnnoreka I1OK https://academy-
KOpocTh peakiuu. OOpaTumMblie
9 . % . . content.apkpro.ru/ru/lesson/Oe41e568-
PEAKHin. AAMIACCROC PaBHOBECH 0a2b-4605-bb92-35d1ab699ba
[IpakTuyeckas padora Ne 1. «Brnusiaue bubnuoreka L{OK https://academy-
10 pasIMYHBIX (DAKTOPOB HA CKOPOCTH content.apkpro.ru/ru/lesson/fOcbSdef-
XMMHYECKON PEaKIIMI» 307e-4575-89d0-86041b603655
DNEeKTpOoNIUTHYECKAs JUCCOLUALIMSL.
[ToHsiTHE O BOAOPOJHOM ITOKa3aTelie bubnuoteka [{OK https://academy-
11 (pH) pactBopa. Peakunu noHHOTrO content.apkpro.ru/ru/lesson/237cdb54-
obmena. ['uaponu3 opraHUuYECKUx 1 2787-4817-8330-6e027b075645
HEOPraHUYECKHUX BEILECTB
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC bubnmoreka [{OK https://academy-
12 peakuuu. [lonstue 06 snexkTponause content.apkpro.ru/ru/lesson/8f219cef-
pacIuiaBoB U pacTBOPOB COJIEH 7a8a-44d5-b58a-b3d1b2eeb237
KoHTponbHas paGota No 1 bu6mmoreka [{OK https://academy-
13 content.apkpro.ru/ru/lesson/34¢920¢7-

«TeopeTI/I‘leCKI/IC OCHOBBI XMMHHN»

£570-45b1-8c7e-b7989845da49




MeTannsl, UX MOJIOKEHHUE B
[Tepronnueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u

bubnnoreka I1OK https://academy-

14 5 content.apkpro.ru/ru/lesson/a0d5bd16-
OCODCHHOCTH CTPOCHHA aTOMOB. 683e-4ale-8073-70c604e9c862
O6mue dpuznyeckue cBOcTBa
METaJIJIOB
c Sknacc
IJIABEI METAJJIOB. ..
15 D EKTDOX IMIICCKIH D https://www.yaklass.ru/p/himija/11-
P . pAA klass/kharakteristika-metallov-
HAIPDKCHII METAILIOR 7200709/splavy-metalloy-72243 1
XUMHYECKHE CBOMCTBA BaKHEHIITNX bub6mmoreka [IOK https://academy-
16 METaJUIOB (HATPUH, KU, KaIbIUH, content.apkpro.ru/ru/lesson/e7{f8162-
Mar"ui, aTfoMUHHI) U UX COeTMHEHUI 0d4d-40f8-b917-422¢3e710750
Sknacc
N https://www.yaklass.ru/p/himija/11-
XUMHUECKHE CBOMCTBA XpOMa, MEH U o
17 . klass/kharakteristika-metallov-
11X COCAHERHH 7200709/0bshchaia-kharakteristika-
metallov-iv-viiib-grupp-7236722
SIkmacce
. https://www.yaklass.ru/p/himija/11-
XuMHYECKHE CBOMCTBA IIMHKA, JKelie3a .
18 . klass/kharakteristika-metallov-
M X COCAMHCHHIH 7200709/0obshchaia-kharakteristika-
metallov
Ipakriaeckas pabora Ne 2. "Pemenne Bu6muorexa IOK https:/academy-
19 SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME content.apkpro.ru/ru/lesson/6545ec44-
«MeTtamib»" 34¢5-4316-826b-a648d7d6fef7
20 HemeTtannel, BX NOJIOXKEHUE B Slknacc

[Tepuoanueckoii cucTeMe XUMHUYECKUX
anemeHTOB /1. I. Meneneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

7269055/khimicheskie-elementy-




neme

®duznyeckre cBONCTBAa HEMETAJLIOB.
ANIOTpONHs HEMETAJNIOB (Ha IpUMepe

bubnnoreka I1OK https://academy-

21 content.apkpro.ru/ru/lesson/2390b83e-
KHCII0pOna, cepet, pocopa u 2935-4¢96-bd3a-25£26d9¢1139
yriaepoaa)

Sxmmace
X HMIYECKIE CBONCTRA FAIOrCHOB https://www.yaklass.ru/p/himija/11-
22 . ’ klass/kharakteristika-nemetallov-
CCpBI M HX COCHMHCHHIH 7269055/nemetally-viia-gruppy-
7265030
SIkmacce
. https://www.yaklass.ru/p/himija/11-
XuMHU4YecKre CBOMCTBA a30Ta, ..

23 . klass/kharakteristika-nemetallov-

(bocopa u ux coepuHenuit 7269055/nemetally-via-gruppy-
7265029
Sxmmace
24 XHUMHUYECKUE CBOKCTBA yIIIEPOAa, https://www.yaklass.ru/p/himija/11-
KpPEMHUS U UX COCTMHCHUHN klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy
. bu6mmoreka [IOK https://academy-
[IpuMeHeHne BaXKHEUIIINX HEMETAIIOB

25 . content.apkpro.ru/ru/lesson/ctb70¢37-

HHIX COCIMHETHH 2784-4¢66-be05-b0966dffb673
SIkmacce

OGo0menne i cHCTeMaTH3aLHUs https://www.yaklass.ru/p/himija/11-

3HaHW# 10 TeMe «Hemeramib. klass/khimicheskaia-kinetika-

26 Brruucienus no ypaBHeHUIM 6995740/teplovoi-effekt-
XUMHYECKUX PEAKIUHN U khimicheskoi-reaktcii-
TEPMOXUMHUYECKUE PACUETHI termokhimicheskie-uravneniia-

6964761
27 [IpakTuyeckas padora Ne 3. «Permenune bubnuoreka L{OK https://academy-




AKCIICPUMEHTAJIbHBIX 337124 110 TEME
"HemeTtasmie!"»

content.apkpro.ru/ru/lesson/7¢19b0ba-
7815-4db3-86f4-d0ac5b740b3

KonTponbnas padota Ne 2 mo remam
«Metanne» u

Sxnacc https://www.yaklass.ru/p/vpr-

28 u B . 1 11-klass/himiya/trenirovochnye-
(HEMETAIIIED/BEEpocerHcKas varianty-6930013/variant-1-6930014
IpoBepoyHas pabora
Heoprannueckue n oprannyeckue bubmuoteka I{OK https://academy-

29 kucioTel. Heoprannueckue u 1 content.apkpro.ru/ru/lesson/46b429e4-
OpraHuYyecKue OCHOBAHUSA 931c-43fb-a2ba-be9eObbeddef
AMpoTepHbIe HeOpraHU4eCKHe 1

bu6mmoreka IIOK https://academy-
OpPraHUYECKUE COCTUHEHMS.
30 r 1 content.apkpro.ru/ru/lesson/c6¢5af9a-
€HETHUYECKas CBSI3b HEOPTaHUUECKUX 0645-4604-9834-59151d566a61
Y OpPTaHUYECKUX BELIECTB
Ponpb xumun B obecrieueHUN Sxnacc

31 3KOJIOTUYECKOW, SHEPreTUYECKON U 1 https://www.yaklass.ru/p/himija/11-
NHIIEBOH OE301aCHOCTH, Pa3BUTHH klass/khimiia-i-zhizn-7285128/khimii
METULIUHBI a
[IpencraBneHust 06 OOIMKUX HAYYHBIX bubnuoteka [{OK https://academy-

32 MIPUHLUIIAX TIPOMBIILIEHHOTO 1 content.apkpro.ru/ru/lesson/f5999557-
MOJYyYECHUS] BAXKHENIINX BEILLIECTB 18c8-4853-83a0-588bf830407a

Skiacc
13 UYenoBek B MUpE BEIIECTB U 1 https://www.yaklass.ru/p/himija/11-
MaTepHaJioB klass/khimiia-i-zhizn-7285128/proizv
odstvo-chuguna
bubmuoteka I{OK https://academy-
34 XHMUS U 310pOBBE YEIIOBEKA 1 content.apkpro.ru/ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8as59f
OO611ee KOJIMYECTBO YacoOB IO MIporpamme 34




YYEBHO-METOJMUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* Xumus, 10 xnace/ I'abpuensn O.C., OctpoymoB W.T'., Cnanko C.A. AkuuonepHoe
obmmectBo «M3narenscTBo «IIpocBemienne

* Xumus, 11 xnace/ I'abpuensa O.C., Octpoymon U.T'., Cnagkos C.A. AKIIMoHEpHOE

obmectBo «M3naTenscTBO «IIpocBemnieHne)

METOANYECKHUE MATEPUAJIbI 1JIs1 YUUTEJIA

Xumusi (6a3oBblii  ypoBeHb). Peamuzanus TpeOoBanuit dI'OC ocHOBHOro 001IETO
oOpasoBanus: MeToauueckoe rmocodue mis yuurens / Kapepuna A. A., [lnuyruna I'.B.; on

pen. I'. B. [lnuyrunoii. M. : ®I'BHY «MucTutyT cTpateruu pazsutusi oopasosanusi PAOy,

2022. 81 c.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

e bubmuoreka U (poBOTO 00pa3oBaTeIHLHOTO KOHTEHTA: cait —
https://lesson.edu.ru/04/10 u https://lesson.edu.ru/04/11
e https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B

%22295%22%5D%2C%22schoolClasslds%22%3A%2210%22

e https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B

%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22

e Sxmacc https://www.yaklass.ru/p/himija#program-11-klass

e S kmacc https://www.yaklass.ru/p/himija#program-10-klass


https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/10

