MUHUCTEPCTBO NPOCBEHIEHUS POCCUUCKOMN OEJEPAILIUMU
MyHuununanbHoe obpasoBaTe/bHOe yupeKieHHe

Cpeansisi 061meo6pazoBaresbHasi HIKOJIA

MOY COHLI No92 r.Moroua

PACCMOTPEHO COI'JIACOBAHO yffﬁEszEHOx

Pykosonresr MO 3am. aupekropa o YBP ﬂnpe/moy
hua] Ll »., )53

[llaranosa E.B Hcr oxena J1.10. Baﬁn"LOBa JLLT.

] or <<--—----- 24 2023 r. or <<--‘2{->-2‘2-- 2023 r. oT <<---->‘)~*Q2 2023 .

PABOYAS TIPOITPAMMA
(ID 1337300)

yqebnoro npeavera «Xumus. Ba3oBblii ypoBeHb»

s obyuatoumxes 10 — 11 kinaccos

CocraBurenn:Pskenuesa O.A.

r.Morouya 2023 r



INOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XuMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOToO Ipeamera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqnu3yOIMUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTparernuu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl IO XHMHH, K ONPEICICHUI0 O00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, COJIep)KaHMs, pPE3yJbTaTOB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHHsA. IJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercst xumuyeckoe oopazoBaHue 00y4arOLUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAaMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C YYETOM CHElU(HKA HAYKH XHMHUH, &
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK J€MEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyr0 pojib B COBPEMEHHOMN
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJnbTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTeNibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIIMU M NPUHIUIAMH CpeJHEro oouiero oodpa3zoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXcCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMa,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00J1ACTIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMH» U «O0IIas 1 HeOpraHMYECcKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWHN W3 00IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas © HEOpraHUYEeCKask XUMHUS» OOYYaroIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perlieHus
MHTEJJIEKTYyalIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnumane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3aLUU  OOYyYaromIMXCs
INPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENECHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAJIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsITOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTCCTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HEOOXOMUMBIX JUIsl IPHOOPETESHUSI YMEHUN OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYECKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHUEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTHKa TeJie U 3aad U3y4eHHs] peIMeTa B
mporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMHUHU B OOJbIIeH
CTCTICHH OTMAETCA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJEpXKaHUS OO0ydeHUs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAaMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUU U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7au.

B cBa3u ¢ oTMM Tpu M3y4YeHWH TMpeaMera «XHWMHEs JOMUHHUPYIOIIEE 3HAYCHUC
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTanus OOydYaromMXCsS K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE WHTEIVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHA),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodiieMm,
MOWCKA, aHanmu3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX ISl TPUOOPETEHHUs OTbITa
JESATSIIBHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe IS OICHKH C
MO3UIUI IKOIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BHUTHE MO3HABATEIILHBIX WHTEPECOB, MHTECIUICKTYATLHBIX U TBOPYECKUX CITOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIBHO TPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPXKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaomuxcs yOeXIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYPCOB M COXPAHECHHUS MPHUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKHUMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpaszoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuasaoB. Teopusi CTpoeHusl oprannueckux coequnennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHbE HE(TAHbBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAxXOXJACHHE B TPUPOJIE,
npuUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha NpuMepe IMLIMHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsl CTPYyKTypa OenKkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THUAPONU3, NCHATypallys,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTbl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJSIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3k. BajgeHTHOCTD.
DNeKTpooTpUuliaTeNbHOCTh. CTenenb okucienus. IOHbI: KATUOHBI U AHHOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cephbl, hocdopa u yriaeposaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayuioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOmMX HAayyHbIX MNPUHLUUIAX I[POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

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

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSCh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOICHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHre (QYHKIMOHAIBHON TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh UX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUII,

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BHUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpaxaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XWMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAYYHOW KapTUHBI MHpaA, PO XUMHUU B TO3HAHWUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEIICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIAJICHHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YITIEpPOAHBIH  CKEJIET,
GyHKIMOHATBHAS TPyMMa, PaJuKan, W30MEpHUs, MU30MEpPbl, TOMOJOTUYECKHA psa, TOMOJOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAaHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJIBb30BAaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATETHPHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUSA IPHU ONKMCAHUU COCTABA, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
Y YPaBHEHUI XMMHUUYECKUX PEaKUUW, U3rOTABIMBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKHX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIIACCY/TpYyIe COeIUHEHUN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllue COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHHMYECKHUX BEIIECTB (STUJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasi KMCIJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAs KHUCJIOTA, IJII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEAENSATh BHJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
coeMHEHUX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHUSI NMPUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHUE, (HU3UYECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3JIMUYHBIX KJIACCOB OPraHMYECKUX BEUIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyramuen-1,3, mermwnOyraaueH-1,3, OeHszon,
METaHOJ, dTaHOJ, YTHICHTINKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/, MypaBbHHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHas KHCIOTa), HWILTIOCTPUPOBATh
T€HETHUYECKYIO CBA3b MEXIY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX PEaKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (opMyT,

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepadOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKIUH);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCTIOJIB3YeMbIX B XHMHUHM TIPU H3YYCHHH BEHIECTB W XUMHYECKUX SBICHUUN
(HaOnrofieHne, W3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBA3aHHBIX
C BEIIIECTBAMH U UX MIPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBWJIA MOJB30BAHUS XUMHUYECKON TMOCYI0U U
1abopaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNU OSKCIIEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ATHICHA M W3yYeHHE €Tro
CBOMCTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYeCKHX BEIIECTB, JCHATypalus OeIKoB TpHu
HArpeBaHUU, I[BETHBIE PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu oOpallleHUuH ¢ BEIIEeCTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISATh PE3YIbTaThl



XMMHYECKOTO SKCIEpPUMEHTa B ()OpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUH H
(GbopMyIHpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pPa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHS CBOErO 370POBbS M
OKpYXarollel MpUPOAHON cpenibl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS Ha >KUBBIE OPTaHU3MBbI
OINpe/IeNIEHHBIX OPraHUYeCKUX BeLIeCcTB, MOHMMAas cmblca mnokasartens [IJIK, moscHsATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOIO BO3JCHCTBUSA HAa OPraHU3M
4eJI0BEKa;

JUisl 00y4YarolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEILECTB U XUMUYECKUX SBIICHUA;

JUIs  CHeNbIX W CIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyoi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHuyecKas XUMHS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNH: O XHUMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHUMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHs MpPaKTUYEeCKHX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- JJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIZIMYECKAss ~ PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMUSA, OKUCIINUTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMs] PHEPIMM NPU XUMHYECKHX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXalue B OCHOBE IOHMMAaHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosornyecKkrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIOIb30BaHUH
BOXHEHIINX HEOPTaHWYECKHUX BELIECTB B OBITY M MPAKTHUECKOW JESITEeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABINBAThH
UX B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH OMHUCAHUU HEOPTraHMYECKUX
BEILECTB U UX MPEBPALLICHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHMKY JJIsI COCTaBJICHUS
dopMyn BemlecTB M YypaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHMUYSCKHX BEHIECTB (yrapHbIi Tas3,
VIJEKUCIBIA Ta3, aMMHUakK, raméHas M3BeCTh, HErali€Has H3BeCTb, NUThEBAas COJa, MUPUT U

ApyTHe);



c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKUX
AJIEMEHTOB B COEUHEHMAX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOIO
BEIleCTBA (aTOMHAs, MOJIEKYJISIpHasi, MOHHAas, METaJJIMuecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEILECTB
10 UX COCTaBY K ONpPEACNEHHOMY KJIACCy/TpYIIe COSAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMHM pacKpblBaTh CMBbICI Hepuoaunyeckoro 3akona JI. M.
MenzeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HMPYIOUIYI0, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosoB [lepruonuueckoil cucteMbl XUMHUYECKUX 31eMeHTOB J1. U.
MeHeneeBa, HMCHOJNB3YS TOHITUS «S-, P-, O-DJICKTPOHHBIC OpPOHMTAIN», «IHEPrETHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMYECKHUX 3JIEMEHTOB M MX
coeMHeHuH 1o nepuojam u rpynnam Ilepuonudeckoil cucremsl xumuueckux 3nementos . U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHUCHIBATh) OOIIME XHMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, MOJATBEPKIATh CYyIIECTBOBAaHUE
TFEeHETUYECKOM CBSI3M MEXJY HEOPraHMYEeCKMMHU BEIIECTBAMH C IIOMOIIBIO ypaBHEHHMH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
OpU3HakKaM (YUCITy W COCTaBy pEarupyromx BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiud,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMU, YHaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKLUU pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHBbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIa,;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HAaBaTb ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYLIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PEaKIIHA;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHYECKHE IIPOLECCHI, JIeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHAKa, a Takke cPOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH BBIYMCICHUS C MCIIOJIB30BAaHUEM MOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPU XHUMHYECKHX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMHM BELIECTB, TEIUIOBOrO 3P¢eKTa peakuuud Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIITOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTallu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIHLHOTO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKLUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUUU Ha
cyabdar-, kKapOoHaT- U XJOPHUJ-aHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3ajay no TtemaMm «Metawb»y U «Hemeraiuib»y) B COOTBETCTBUM C IpaBWIAMHU TEXHUKU
0€3011aCHOCTH MPH 0OpaIeHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPEICTABIISATH
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amucCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYI0O HH()OPMALUIO,
[OJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTEepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pOBbi U
OKpYXarollel MpUPOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS Ha >KUBBIE OPTaHU3MbI
onpeAenéHHbIX BEUIeCTB, MOHMMAas cMbica nokasarens 11JIK, noscHATe Ha mpumepax crocoObl
YMEHBUICHHUS U NIPeI0TBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHU3M YEJIOBEKa;

JUId O0YyYarolMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHU;

JUIA  CJENbIX W CHa0OBHIAMIMX OOYYArOIIMXCS: YMEHHE HCIONIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux popmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHHe pa3aeioB U TeM nudpoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teoperuyeckue 0CHOBbI OPraHUYECKOH XUMUM
. bubnunoreka LIOK
[Ipenmer oprannyeckoit xumun. Teopus
o https://m.edsoo.ru
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 0 0
M.E Bubmunorexa POII
- PYTIIepoBa https://resh.edu.ru
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
bubnunoreka LIOK
https://m.edsoo.ru
2.1 IIpenenbpHBIE YIIIEBOOOPOILI — AIKAHEI 2 0 0
bex y AOPOA bubnuorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
99 Henpenenbable yriieBoaOpOIbI: alIKEHBI, 5 1 0 https://m.edsoo.ru
' aJIKaJVECHBI, aJJKMHBI Bbubnuorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
2.3 ApoMaTHYECKHE YTIIEBOIOPOIEI 2 0 0
p y AOPOA Bubnuorexa POIII
https://resh.edu.ru
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 0 0 bu6nunorexa LIOK

ux nepepadoTka

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bubmuorexa POIII
https://resh.edu.ru
Hroro no pazneny 13
Pa3znen 3. Kuciopoacoaeprxaimue oprannyeckue coeIuHeHust
bu6nmorexa [IOK
https://m.edsoo.ru
A . D
3 Crpret. Genon 3 Bubnuorexa POIII
https://resh.edu.ru
bubnunoreka LIOK
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. https://m.edsoo.ru
3.2 7
CrnoxHbie 3ups bubnmorexa POII
https://resh.edu.ru
bubnunoreka LIOK
https://m.edsoo.ru
3.3 3
Y TIeBOAE! Bubmumorexa POIII
https://resh.edu.ru
Hroro mo pazneny 13
Pa3nea 4. AzoTcoaeprkamue OpraHu4ecKue coeJHHeHH
bubmmoteka IIOK
https://m.edsoo.ru
4.1 A A .b 3
MUHBI. AMHUHOKHCIIOTEI. benku Euanorexa POIII
https://resh.edu.ru
Hroro no pazgeny 3
Paspnen S. BeicokoMoOJIeKy IsIpHbIE COCIMHECHUS
bu6nunorexa LIOK
5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://m.edsoo.ru
Bubnuorexa POIII



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

Hroro no pazneny
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
. bubmuorexa [JOK
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuoanueckas cucTeMa XMMHUYECKUX 3 0 0
M bubanorexa POIII
anemenToB /1. I. Menaeneena https://resh.edu.ru
bu6mmoreka [IOK
19 Crtpoenue BeniectBa. MHOrooopasue 4 0 0 https://m.edso0o.ru
' BEIIECTB bubmuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 X 6 1 1
MMHUYECKHE PEaAKIINU Eubmorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
Mtoro 1o basien 13 https://m.edsoo.ru
pasaety bubmuorexa POIII
https://resh.edu.ru
Pa3nea 2. Heoprannyeckasi xumust
bu6mmorexa [IOK
https://m.edsoo.ru
2.1 M 1
CTAILIBT 6 0 bub6anorexa POII
https://resh.edu.ru
2.2 HemeTammsr 9 1 1 bu6mmorexa [IOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru

Bubmmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 https://m.edso0o.ru
' BEILIECTB Bubnuotexa POIII
https://resh.edu.ru
bubmuorexa [JOK
MToro 1o pasier 17 https://m.edsoo.ru
pasiey bubanoreka POII
https://resh.edu.ru
Pa3pen 3. XuMus u :Ku3HbL
bu6mmoreka [IOK
https://m.edsoo.ru
A X 4
3 VML FOKHSHE bubmmorexa POIII
https://resh.edu.ru
Hroro no pazneny 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
n/n Bcero
IIpeamer opranndeckoil XUMHuM, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE
2 Teopust ctpoeHus opraHnudeckux coenuHeHuid A. M. byTiepoBa, €€ OCHOBHBIE TTOJIOKEHUS 1
3 [Ipencrasienne o KaccuGuUKauy OpraHundeckux BemecTB. HomeHkmarypa (cucreMarndeckas) 1 TpUBHAIBHBIC 1
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKHUM PSI/T 1
5 MeraH u 3TaH — NpOCTEUIINE PEJACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U IPOINUIIEH — MPOCTEHUIINE MPEACTABUTENHN AIKEHOB 1
8 [IpakTuueckas padora Ne 1. «IlomyueHue aTuieHa U U3y4eHHUE €r0 CBOWCTB» 1
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. [lonyueHne CHHTETUYECKOTO KayyyKa U PE3UHBI 1
10 AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUM Psil. ATIETUIIEH — MPOCTEUIITNN TTPEICTaBUTEIb 1
AJIIKUHOB
11 Briuucnenus no ypaBHEHHUIO XUMUUYECKOW PEaKLIUU
12 ApeHbl: 6eH301 U TOITY0]. TOKCUYHOCTh apEHOB
13 I'enernueckas CBS3b yIiI€BOJAOPOAOB, IPUHAJIEKAIINX K Pa3IMUHbBIM Kilaccam 1
14 [TpupoHBIE MCTOYHUKH YTIIEBOJOPOOB: IPUPOHBIH ra3 v MOMyTHbIE He(TSIHBIE ra3bl, HEPTh U MPOTYKTHI €€ 1
nepepadoTKu
15 [IpupoaHbIe HCTOYHUKH YIIIEBOJAOPOAOB: MPUPOAHBIN T'a3 U MOMYTHbIE HEPTAHBIE ra3bl, HEYTh U MPOAYKTHI €€ 1
nepepadboTku
16 KonTtponbHas pabota no pazaeny «YTrieBoaopoabh»
17 [IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOI U ATaHOI. BogopoiHas cBs3b 1




18 MHOT0aTOMHBIE CIUPTHI: ATUICHTIUKOJIb U TIUIEPUH 1
19 DeHOII: CTPOCHHE MOJIEKYJIbI, (DU3NYECKUE U XUMUIECKHUE CBOMCTBA, TPUMEHEHNE 1
20 Anpaeruasl: GopMambACTU U alleTAIbIETH . ATIETOH 1
21 OnHOOCHOBHBIE IIpeeNbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAsI 1
22 [TpakTrueckas padota Ne 2. «CBOMCTBa pacTBOpa YKCYCHON KUCIOTBD» 1
23 CreaprHOBas U OJIEMHOBASI KMCIIOTHI, KaK MPEICTABUTEH BBICIINX KapOOHOBBIX KHCIIOT 1
24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOOIIEE JCHCTBUE 1
25 CrnoxHable 3(UpPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 2QHUPOB 1
26 JKupsr: ruziponus, mpuMeHeHne, OMOJIOTHYeCKas pojib )KHPOB 1
27 VYraeBogsl: cocTaB, Kiaccuukanus. Baxxneiimume npenctaBuTenn: Iit0Ko3a, PpyKTo3a, caxaposa 1
28 Kpaxman u nemntosio3a Kak IpupoIHbIC TOTUMEPHI 1
29 Kontponbnas padota no pazaeny «Kucimopojcoaepxaiine OpraHuuecKue COeTUuHEHUS 1
30 AMUHBI: METUJIAMHUH U aHUJIMH 1
31 AMUHOKHCIIOTHI KaKk aM(OTEpHBIC OPTaHUYECKUE COSTMHEHHS, UX Onoornyeckoe 3HaueHue. [lentuapt 1
32 benku kak mpupoHbIe BEICOKOMOIIEKYIISIPHBIE COSTMHEHUS 1
33 OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COSTMHECHUN 1
34 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX coemHeHnid. [lmacTmMaccel, kaydyku, BOJIOKHA 1
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11 KJIACC

Ne
Tema ypoka
n/n Bcero

1 XUMUYECKUH d7IeMeHT. ATOM. DIIEKTPOHHAST KOH(PUTYpAIIHs aTOMOB 1

5 [Tepuonnueckuii 3akoH u [leproanueckas cucteMa xuMmuieckux saeMenToB . 1. Menaeneea, ux cBsizb ¢ 1
COBPEMEHHOM TEOpHUEH CTPOCHUSI aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB M UX COCIMHEHHH MO0 TPYIINaM U MEPHOIaM. 1
3HaueHue MepUOINYECKOro 3aKOHA U CUCTEMBbI XUMUYECKUX 37eMeHTOB JI.M1. MeHnaeneeBa B pa3BUTHH HayKU

4 CrtpoeHue BemecTBa. XuMUIeCKas CBs3b, €€ BUJIBI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOW CBs3H. BogopoaHas 1
CBSI3b

5 BanentHocTh. DnekTpooTpuniatensHocTh. CTeneHs OKUCIeHus. BeriecTBa MOeKyIsIpHOTO U HEMOJIEKYJISPHOTO 1
CTpOCHUS

6 [Tonsatue o aucnepcHbIX cuctemMax. VICTHHHBIE U KOJUTOUMAHBIE pacTBOPHI. MaccoBasi 107151 BEILIECTBA B paCTBOPE 1

7 Knaccudukanus u HoOMEHKIaTypa HEOPraHUYECKUX CoeIMHEeHnH. [ eHeTrnueckas cBI3b HEOPraHUYECKUX 1
BEIIECTB, PA3TUYHBIX KJIACCOB

8 Knaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKOW U OpraHNYeCKON XUMUU. 3aKOH COXPaHEHHUsI MacChl 1
BEIIIECTB; 3aKOH COXPAaHEHUS U MPEBPAILICHUS YHEPTHH NMPH XUMUYECKUX PEAKITUIX

9 CxopocTts peakuuu. OOpaTuMbie peakiini. XUMHUYECKOE PAaBHOBECHE 1

10 [TpakTiueckast pabota Ne 1. «BaustHre pa3auuHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKON peaKIIfm»

11 OnektpoauTnueckas aucconuanus. [lonstue o Bonopoanom nokasarene (PH) pactsopa. Peakunn nonHoro 1
obmena. ['uaponn3 opraHnyecKux U HEOPraHUIECKUX BEIIECTB

12 OKHCTUTENbHO-BOCCTAHOBUTENbHBIC peakinu. [IoHsATHE 00 27eKTpOoIH3e paciaBoB U pacTBOPOB CoJeit

13 KonTponpHas pabora no pazaeny «TeopeTrnueckre OCHOBBI XUMUUY

14 Mertamibl, ux nosioxkenue B [lepuoguueckoil cucremMe xumuieckux 3neMenToB 1. 1. Menaeneesa u 1
0COOEHHOCTH CTpoeHHUs aToMOB. O01IMe pu3nyecKrue CBOMCTBa METAIIJIOB

15 CriaBbl METAIOB. DIEKTPOXUMHUYECKUHN PSIT HATIPSHKEHUN METalIoB 1




16 XUMHYECKUE CBOMCTBA BAXKHEUIIIMX METAIUIOB (HATPUM, KM, KAJIbIIMM, MarHU{, aIIOMUHUAN) U UX COSIUHEHUN 1

17 XHUMHYECKUE CBOMCTBA XpOMa, MEAN M UX COCAMHEHUHN 1

18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U UX COCIUHECHUI 1

19 [Tpaktudeckas padora Ne 2. "Perienne sKkCriepuMEHTAIBHBIX 33724 10 TeMe «MeTtaub»" 1

20 Hewmetamibl, ux nonoxxkenue B [lepuoauueckoit cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u 1
0COOCHHOCTH CTPOCHHUS aTOMOB

91 du3nyecKue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIHSI HEMETAJLIOB (Ha IpUMEpe KUCIOpoa, cepsl, hocdopa u 1
yriiepojia)

22 XYMUYECKUE CBOWCTBA TaJIOTEHOB, CEPhl U MX COCTMHEHUN 1

23 XUMHYECKUE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHEHUN 1

24 XVMUYECKUE CBOWCTBA yriepoia, KpEMHHUS U UX COSAMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIMHEHUI 1

26 O0o01IeHne U crucTeMaTu3anus 3HaHui 1Mo TeMe «HeMeramiby. BerauciaeHus o ypaBHEHUSM XUMUYIECKUX 1
peaKIuil 1 TePMOXUMHUYECKUE PACUETHI

27 [TpakTtuyeckas pabora Ne 3. «Pemienune skcriepuMeHTalbHBIX 3a/1a4 1o Teme "Hemeramnsst"» 1

28 KonTponbHas pabora no temam «Metamis» u «Hemeramis

29 Heoprannueckue u oprannueckue KuciaoTsl. Heopranmueckue u opraHnyeckre OCHOBaHUS 1

30 AMdoTepHbIe HEOPTaHUYECKHE U OpPraHUYECKUE COCTMHEHUS. | eHeThuecKast CBsi3b HEOPraHUYECKUX U 1
OpTraHUYECKUX BEIIECTB

31 Ponp xumun B o0ecrieueHu 3KOJIOTHIECKON, JHEPTETUYECKON U MUIIEBON O€30MaCHOCTH, PA3BUTUH MEIUIIUHBI 1

32 [IpencraBienust 06 0OMMX HAYYHBIX MPUHIMIIAX TPOMBIIIUICHHOTO MOJYyUYEHUS BAXKHEUIIINX BEIIECTB 1

33 YenoBek B MHpE BEIIECTB U MAaTEPHAJIOB 1

34 XuMHS ¥ 310pOBbE YEIIOBEKA 1
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus 10xmacc/T"abpuensa O.C.,000 "Ipoda"

Xumus 11 knacce/T"abpuensa O.C.,000 "Ipoda"

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe nmocodue — 6a30BbIi
ypoBeHb» - M.: [Ipoca 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01as XuMus B TecTax, 3a/1a4ax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumust 11 xmacc: KontposnbHbie 1
pOBEpPOYHBIE PadOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura st
yuurtens». Yacte 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Breaenckas «Xumus 11 knacc: HactonpHast kHura 171
yuurtens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX
pemerus» - M.: «/Ipoda», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOuuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Bonrorpam» Yuurens 2018roz.

8. M.A.Psa60oBa, ¥Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey», - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensH, U.I".ocTpoymMoB « XMMHYECKUH IKCIIEPUMEHT B mikoje 11 kmacey; - M.:

Hpoda. — 2019 rox. _



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
[MopTan ¢pyHaamMeHTabHOrO XUMUYeckoro oopazoBanus ChemNet. Xumuueckas
uH(popMannoHHas ceth: Hayka, oOpazoBaHue, TEXHOJIOTUN

http://www.chemnet.ru I"azera « Xumus» u caliT ais yautens «5 uay Ha ypoK XUMHK»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas KommeKius « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0mieo0pa3oBareabHOT0 opraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaza MKoJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHs: SJIEKTPOHHBINA YICOHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yu4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraniimonHas oJMMITHAIA IO XUMHUH: TEIEKOMMYHHUKAITHOHHBIN
00pa30BaTeNbHbII MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucraniinoHHbIe 3BpUCTHUYCCKHE
OJIMMITHA/IBI TI0 XUMUH

http://www eidos.ru/olymp/chemistry 3anumarenbpHas XuMus
http://home.uic.tula.ru/~zanchem U3 onbrra pabotsr yuntens xumuu: cait H.}O. CeicmaHOBOI
http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Kiaccuduxanus XUMHYECKUX peaKiui
http://classchem.narod.ru KouTpen — Xumust 17151 Bcex: yueOHO-MH(DOPMAMOHHBIHN cailT
http://kontren.narod.ru Marepuains! kadeapsl Gu3nIecKoil ¥ KOLTOUAHON Xumun KOKHOTO

benepabHOTO YHUBEPCUTETA



http://www.physchem.chimfak.rsu.ru Meroauka oOydeHuss XUMHH: caiiT Kadeapbl XUMHUN
HI'TTY

http://mctnspu.narod.ru Meroandeckoe oobeaunenue yunteneii xumun CeBepo-Bocrtounoro
OKpyra roposia MoCKBbI

http://bolotovdv.narod.ru HanoMeTp: HAaHOTEXHOJIOIHYECKOE COOOIIIECTBO

http://www. nanometer.ru OniaiiH-cripaBOYHHK XUMHUECKUX dtemeHToB WebElements
http://webelements.narod.ru ITonynspaas 6uOIMOTEKa XMMUYECKHX 3JICMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHble 1 cripaBOYHbIE MaTEPHAIIBI TI0 XUMHUHU
http://www. alhimikov. net Caitr Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BupTyanbHas XAMHYECKast IIIKOJIA»
http://maratakm.narod.ru Caidt «Mup XuMu»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xuMuu

http://www.xumuk.ru Xumudeckas crpanuuka SIpociaBckoro LleHTpa TeJIeKOMMYHHUKAITUIA U
UH()OPMAIIMOHHBIX CUCTEM B 00pa30BAHUH

http://www.edu.yar.ru/russian/cources/chem Xumwuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yuebusie u cipaBoutbie
MaTepuabl

http://www himhelp.ru Xumust: Marepuast «Bukumeanu» — CBOOOIHOM SHIUKITIOTE N
http://ru.wikipedia.org/wiki/Xumust Xumust 1715t BceX: WILTFOCTPUPOBAHHBIC MaTEPHAIIBI IO
o011ei, opraHn4Yeckoil n Heopraumdeckoit xumun http://school-sector.relarn.ru/nsm Xumus u
xu3Hb — XXI| Bek: HayYHO-TIOMYJISIPHBIN Ky pHAT

http://www.hij.ruXmmo3sa: coo0miecTBo yunrenei XuMun Ha rmoptaie «CeTb TBOPUECKUX
YUUTENIEH

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkoibHNKaM O XUMUH: CAUT
xuMuyeckoro ¢axkynsrera Antl'Y

http://www chem.asu.ru/abitur DnexTponHast 6HOIMOTEKA 10 XMMUH U TEXHUKE



http://rushim.ru/books/books.htm DrexkrporHast 6rOIMOTEKA YUEOHBIX MATEPHATIOB [0 XUMHHU
Ha ropraie Chemnet

http://www.chem.msu.su/rus/elibrary DnemenTsI xu3Hu: caliT yunuTens xumuud M.B.
ConoBbeBoit

http://www.school2.kubannet.ru Dunuknoneaus «IIpupoaa HayKu»: XuMHUs

http://elementy.ru/chemistry






