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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJNIOKeHHW «CTparerum pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efned W MPUHLMIOB, XapaKTepU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PAILIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKHUX MO3HUIIHM,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYAOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JJIi MOHUMAaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBbIMH (PaKTaMHM U  TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
CONlep)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAIHN, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa PAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHue cHUCTEMbl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKkiui, HEOOXOJUMBIX IS MPUOOpETCHHS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprxaTelibHas XapaKTepUCTHKA IIeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOyueHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL PEIICHUS TPAKTUYECKHX 3aj1ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHWE U Pa3IUYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegemwo), B 11 «kmacce — 34 wgaca (1 wwac B Hememo).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
py HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHMUYECKHE CBOWCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTallly,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmas,  cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUIl:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» wu  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAaHOBIIEHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Uil Kj1acca KUCIOT, Peakiysl 3TepU(PHUKALUK), TOJyYeHUE U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(uKamus — yriieBojoB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOIYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHn4eckiue CoeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpUYHAs W TPETUYHAs CTPYyKTypa OenkoB. XMUMHYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHWH, IBETHHIC pEaKIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJCKYJSIPHBIX COCIWHEHUNH —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3Y4YeHHs BEIIECTB M HMX MPEBPALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuys MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHWYECKON XWMHH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCThb, HaOII0ICHNE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3MUECKUE BETUUYHUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorusa: MNHIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOoBaJIeHTHasi HEMOJsipHas W TMOJSpHAs, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJpPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuéTHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEepbl, a30Ta,
dochopa, yriepoma ©U  KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. [lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BAKHEHIUX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3YUYCHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OecCrieueHUM KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpE BEIIECTB M MATEpPUAJTIOB: BAXKHEWILNME CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yAaoOpeHwus.

XuUMHST W 3I0pPOBbE YEJIOBEKA: IpaBUjia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4yeckor XxumMuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TakK MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeToIu4Yecko OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XHUMHsD» Ha yYpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4K1e MOTUBALIUU K O0YUCHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TIpakJIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOW JACATEIbHOCTH
0oOy4YarommXcs MO peaanu3alui IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HaMEpPEHUs, JIOTUKY H
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro obpasza IKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TNPaBWJI HMHAMUBUAYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHHUIO MPodeccruidl pa3IndHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH OKPYNKaAIOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYPHI, PEIICHUN TI00aTBbHBIX MTPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LENbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHUS, OTpakKaroIue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEIU(PUKY METOIOB TO3HAHUSA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4ueOHbIC NEeWCTBHs (TO3HABaTEIbHbIC, KOMMYHHUKATHBHBIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUSA M yHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMH;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYEcCKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS TUIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHECHHUIO Ppa3IUYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHaNM3UpOBaTh UHPOPMALMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KAadyecTBE CpeACTBa IHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3ylbTaTOB MO3HABATEIBHON J1€ATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIICIOBAHMA MyTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe/jlaraéMblii aJrOpuT™M JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HAa OCHOBE CaMOaHajn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M NPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJspHas
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIIUEe COCAMHEHUS, MOHOMEp, IMOJHUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHMUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKH TMOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIUBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil Homenknarype (IUPAC), a Takkxe NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
dpyKTO3a, KpaxMaJ, LeUII0JI03a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMM BJIQJACTh CHCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JTabOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpaIlIeHHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 HOpPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIBHOCTH B ICIISAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX U CHA0OBUASIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJT BEIIECTB M  YpPaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAsi, MOJEKYJSpHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX COCIUHEHUMN
0 nepuoaaM u rpynnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEIJIOBOMY
abdexTy peakuuy, U3MEHEHHUIO CTENEHEH OKHUCICHMSI 3JEeMEHTOB, 0OpaTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabOopaTOpHBIM OOOPYIOBAaHMEM, a TAaKXe TMpaBHiIa OOpaIleHUs ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHHEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUM KaTalU3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]a4 0
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuil U (HOpMyJIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMAaTh  TpaBWia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens IIJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0
59 HenpenenbHble yriieBogOpOIbI: AJIKEHBI, 6 0 1
' AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTtrndeckue yriieBoI0pOIbI 2 0 0
54 IIpupoaHbIE HICTOYHUKH YITIEBOJOPOIOB U 3 1 0
' UX nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3 0 0
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIARL Bap 7 0 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1 0




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHBI. AMUHOKUCIOTHL. benku 3 0 0
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA
51 [Tnactmaccel. Kayuyku. Bomokna 2 0 0
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
11 KUIIACC
KouanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM undposbie
Ne i/m P Kourpouabnbie IIpakTHyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsbl
Pasnen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenne atoMoB. [lepunonnyeckuil 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3 0 0
anemenToB . 1. Menaeneera
19 Crtpoenue BemniecTBa. MHOrooOpasue 4 0 0
BEIIIECTB
1.3 XUMHYECKUE PeaKIUn 6 1 1
Hroro o pazneny 13

Pa3nea 2. Heoprannyeckasi xumust




2.1 Merasmibl 6 1
2.2 Hemeramnbl 9 1 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5 0 0
BEILIECTB
Hroro no pazneny 17
Pa3pen 3. XumMus u ;Ku3HbL
3.1 XHUMHS U )KH3Hb 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
INHOYPOYHOE IIVIAHUPOBAHUE
10 KUIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnble IIpakTuyeckue
n/n Bcero U3YYCeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 IIpeamer oprann4eckoi XuMuH, e€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 06.09.2023
Teopus cTpoeHUST OPTaHUIECKUX
2 i A. M. b & 1
COCTUHEHU I yTJIEPOBa, e€ 0 0 13.09.2023
OCHOBHBI€ TTOJIOKEHUS
[IpencraBienue o ki1accuPpUKaun
.H 1
3 OpraHuYecKux BermecTB. HoMeHkmaTypa 0 0 90.09.2023

(cucremaTnyeckas) U TpPUBHAJIbHBIE




Ha3BaHUA OPraHUYCCKUX BCIICCTB

AnKaHBI: COCTaB U CTPOCHHUCE,

4
TOMOJIOTMUYECKUH PsijL 27.09.2023
5 Mertan u 3TaH — npocTenIre
MIPEACTABUTENH AIKAHOB 04.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
P 11.10.2023
7 OTUJIEH U IPOINUIIEH — MpOCTeHIIne
MIPEACTaBUTENH AIKEHOB 18.10.2023
[IpakTuueckas paborta Ne 1. «Ilomyuenue
8 .
ATHJICHA U U3yUEHUE er0 CBONCTB 25.10.2023
Anxanuensl. bByraguen-1,3 u
9 MetunOyraauen-1,3. [Tonyuenue
yTaq y 01.11.2023
CHHTETHYECKOTO KaydyKa 1 PE3HHBI
AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKUH PAll. ALIETHUIEH —
eI L. A 15.11.2023
MPOCTEUIIHIA IPEICTAaBUTENb AIKHHOB
1 Bbruncrienus no ypaBHeHUIO0 XUMHUECKOM
peakuumn 22.11.2023
12 Apenbl: 6eH301 U Tos1yoJl. TOKCHYHOCTh
apeHOoB 29.11.2023
I'eneTrueckas CBS3b yIieBOJOPOIOB,
13
MIPUHAJIEKAIIUX K Pa3IMYHbIM KJ1accaM 06.12.2023
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:
14 MIPUPOJIHBIN a3 U MOMyTHbIE HEPTSIHBIE
PHPOA YTHEIC e 13.12.2023
rassl, He)Th ¥ MPOIYKTHI €€ nepepaboTKu
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:
15 .
MPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE 20.12.2023




rassl, He)Th ¥ MPOAYKTHI €€ epepaboTKu

KonTponbhas pabota no paszueny

16
«YTI1eBOAOPOIBDY 27.12.2023
[IpenenapHbIC 0THOATOMHBIC CITUPTHI:
17
METaHOJ  3TaHo. BomopoaHas cBs3b 10.01.2024
18 MHOroaToMHBIE CIUPTHI: TUIICHTINKOIb U
[JIMLIEPUH 17.01.2024
deHoIT: CTpOCHUE MOJICKYJIbI, (PU3NYCCKHE
19 .
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 24.01.2024
20 Anbaeruapl: hopMaibaerua U
arerajpIerua. Anerox 31.01.2024
OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBKIC
21
KHUCJIOTHI: MypaBbHHAsl U YKCyCHast 07.02.2024
[IpakTuueckas padbora Ne 2. «CBoiicTBa
22 .
pacTBOpa YKCYCHOM KUCIIOTBD» 14.02.2024
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK
23 MPEICTABUTEIN BLICIINX KapOOHOBEIX
ped P 21.02.2024
KHCJIOT
MpbLa Kak COJIM BBICIITUX KapOOHOBBIX
24 .
KHCJOT, UX MOIOIIEE JEHCTBHUE 28.02.2024
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 KapOOHOBBIX KHCJIOT. ' MAPOIIN3 CI0KHBIX
P AP 06.03.2024
3¢upoB
26 XKupsl: runponaN3, MpUMEHEHHE,
OuosIornvecKas poJib KHUPOB 13.03.2024
VYTeBoibl: COCTaB, KIacCU(UKAITHS.
27 Baxxuelimme npeacTaBUTeNn: II0K03a,
bed 20.03.2024

¢bpykTo3a, caxapo3a




Kpaxman u nemnrono3a Kak mpupogHble

28 1 0 0
MOJINMEPBI 27.03.2024
KonTponbHas paboTa mo pazueny
29 «Kucnopoacoaepxaiire opraHuuecKme 1 1 0 10.04.2024
COCIMHEHUS»
30 AMUHBI: METUJIAMUH U aHUJIUH 1 0 0 17.04.2024
AMUHOKHCIIOTHI KaKk aM(QOTEpHBIC
31 OpraHUYECKUE COCAMHEHUS, UX 1 0 0 94.04.2024
ouosiornyeckoe 3HaueHue. [lentuapt
39 benku xak npupoaHsie 1 0 0
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 15.05.2024
33 OCHOBHBIC TIOHATHS XUMHH 1 0 0
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN 22.05.2024
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 0 0 99.05.2024
[TnacTmacchl, kKaydyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 9 9
[MPOTPAMME
11 KJIACC
KosamnuecTBo yacoB JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero U3YYCeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
XUMHUECKUH 3JIEeMEHT. ATOM. DJIEeKTPOHHAs
1 1 0 0
KOH(UTrypanus aTOMOB 08.09.2023




IIepnognueckuii 3axoH u [lepuoanueckas
CHCTEeMa XUMHYECKHUX d1eMeHToB Jl. W.
MenneneeBa, X CBA3b C COBPEMEHHOM
TEOpHUEH CTPOCHUS aTOMOB

15.09.2023

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHMUYCCKHX DJIEMECHTOB U MX COCAUHCHUM
10 TpyIIaM U nepuojaM. 3HaYeHUe
MEPUOJNYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J. MeHaeneeBa B
pa3BUTHHU HAYKHU

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€
BUJIbl; MEXaHU3MbI 00pa30BaHUs
KOB&JICHTHOH cBsI3U. BogoponiHas cBs3b

22.09.2023

29.09.2023

BaneHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucnenus. BemiecTsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

06.10.2023

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
HctunHbBIEC U KOJUIOUTHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B PACTBOPE

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COETMHEHUH.
I'enernueckas cBs3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

Knaccudukanus XuMH4ecKux peakiui B
HEOPraHUYECKOM U OpraHN4eCKON XUMHUH.
3aKOH COXpaHEHUsI MacChl BELIECTB; 3aKOH
COXPAaHEHHUS U PEBPAILCHUS] SHEPTUU NPU
XUMHYECKHUX PeaKIMsIX

13.10.2023

20.10.2023

27.10.2023




CkopocTtb peakiu. OOpaTuMble peakuy.
XUMHUYECKOE PaBHOBECHE

10.11.2023

10

11

12

13

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DrnexTponuTHyecKas quccormanus. [lonstue
0 BoJiopoiHOM Tokasarene (PH) pactBopa.
Peaknuu nonHoro oomena. ['mapoims
OpPTaHWYECKUX ¥ HEOPTaHMYCCKHUX BEIICCTB

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peaxiuu. [lonstue 06 snexTpoaunze
pacIuiaBoB ¥ pacCTBOPOB COJICH

KonTponbhas pabota no paszueny
«Teopernyeckne OCHOBBI XUMHI

17.11.2023

24.11.2023

01.12.2023

08.12.2023

14

Merauibl, ux nosuoxenue B [leprnoanueckoit
CUCTEME XMMHUYECKHX 3yieMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nyecKue cBoicTBa
METaJIOB

15.12.2023

15

16

17

CruiaBbl METaJUIOB. DIIEKTPOXUMUUYECKUN
A HAIIPSIKEHUN METaJIOB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJuIOB (HAaTpUH, Kajaui, Kajablui, MarHuii,
AITIOMHUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeIMHEHUN

22.12.2023

12.01.2024

19.01.2024

18

XyMHUYecKre CBOMCTBA IIUHKA, JKeJle3a U UX
COEeTUHEHNN

26.01.2024




19

[IpakTuueckas padora Ne 2. "Pemenne
9KCHEPUMEHTAIbHbIX 3334 110 TEME
«Metaine»"

02.02.2024

20

HemeTaminl, UX MOJIOKEHHE B
[Tepuoanueckoii cucreMe XUMUYECKHUX
sanemenToB /I. 1. Menpeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

09.02.2024

21

22

23

du3nyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)
XVMUYECKUE CBOWCTBA T'aJIOTEHOB, CEPBI U
UX COEOUHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COCIMHEHUN

16.02.2024

01.03.2024

15.03.2024

24

25

26

XHUMHYECKUE CBOMCTBA yIIIepoia, KPEMHUS U
UX COeIUHEHUN

IIprMeHeHne BaXKHENUIINX HEMETAIIOB U UX
COeIMHEHUN

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe «Hemeramiely. BeraucieHus no
YpaBHEHUSAM XUMHYECKHUX PeaKInid 1
TEPMOXHUMHYECKHUE PACUETHI

22.03.2024

29.03.2024

12.04.2024

27

[TpakTrueckas padota Ne 3. «Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Hemeranisi"»

19.04.2024

28

29

KonTtponbnas pabota mo temam «MeTaybny
u «Hemertamnbny

HCOpI‘ AHUYCCKHUC U OPTraHUYCCKUC KUCIIOTHI.

26.04.2024




Heopranuueckue u opranuueckue
OCHOBaHMUS

03.05.2024

AmMpoTepHbIe HEOPTaHUYECKUE U
opranuveckue coepuHeHus. 'enernueckas

30 1
CBSI3b HEOPraHUYECKUX U OPIraHUUYECKUX 10.05.2024
BEIIICCTB
Poib XxumMuu B 00ecrieueHHH YKOJIOTHIECKOM,
31 SHEPTreTUYECKON U MUIIEBON O€30MacCHOCTH, 1 17.05.2024
Pa3BUTHH MEIUITHBI
[TpencraBienust 06 0OIIMX HAYYHBIX
32 HpI/IHI_II:IHaX MPOMBIIIIJICHHOTO TTOJTy4eHUs 1 94.05.2024
BR)KHEUIIINX BEIICCTB
33 YennoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1 31.05.2024
34 XUMHUS U 3J0pOBBE UEIOBEKA 1 07.06.2024
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumusi, 10 xmacc/ I'a6puensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 xmace/ I'abpuensia O.C., OOmmiecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[IPODAY; AxiinonepHoe obiecTBo «M3aaTenbcTBO
«IIpocsemenue»

[leproanueckas cucrema xuMudeckux nemenToB .M. Menneneesa, Tabnuia

pPacTBOPUMOCTH, SHCKTpOXI/IMI/I‘IeCKI/Iﬁ PAa HAIIPSPKCHUSA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



