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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJICH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHY)XKUT 3aBEpILIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
YelOBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peannsyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEro 00IIero 00pa3oBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHSD), COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
mporpaMme MO0 XHMHUHU € YYETOM CHenu(pUKA HAyKH XAMHH, €€ 3HAYCHHS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efned MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJiEHA Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH U MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Uil  BBIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  ABISAIOTCS  0a30BblE€  KypChl —
«Oprannveckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHME NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMUpoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3y4YeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OpPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BemlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHMdeckol XMMHUU IOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeaMmere «XuMHs» 0a30BOro ypOBHs
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHS» 00ydYaromMMcs TMPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT INOHUMAHUIO B3aUMOCBA3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 33J1ad. B 1enoM conepikanue yueOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOM OCHOBBI ISl OHUMAHUS
dunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYEeCKOr0 Mupa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaroumxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
COJlep)KaHUsl M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOopMUpOBaHHE
YHHUBEpPCAJbHBIX Yy4YEOHBIX JACWCTBUM, HUMEIOUMX ©0a30Boe 3HAUYCHHE IS
pPa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpemnojgaBaHus XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU ONPEICICHUH
COJIEP>KATEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCA (HOPMHUPOBAHHE OCHOB
XMMHYECKOM HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IIpeaMeETa ABJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMU H3y4YeHHUs IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIICCTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEPUMEHTa, COONIOJCHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA LIeJIed U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPHUTETAMHU B CHUCTEME CpefaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOyueHHus, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BJIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAaMOTHOCTHIO, TO €CTh CIOCO0aMH U
YMEHHSIMH aKTUBHOTO TMOJIyYCHHUs 3HAHUN U MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4eHHH IMpeaMeTa «XHUMHs» TOMHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKE LENH U 33J]a4, KaK:

amanraiusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYy4alOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINuHBIX BHIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHalu3a y4eOHOU U
HAy4YHO-MIOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO CO/IEpKAHMS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKK€ NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmEero oO0pa3oBaHUS MPEeAMET «XHUMHSD)
0a30BOro ypoBHS BXOAMUT B COCTaB MpeAMETHOI obsactu «EcTecTBeHHO-HayUYHbIE
PEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 1T0JI03keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKauKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BELIECTB, HAONIOJACHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILIEHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHYECKHUE CBOMICTBa
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, TUApAaTAllMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKHUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TMAPUPOBAHUs, raJOreHUpPOBaHMs, THIpATally,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, crpoeHue, (QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJYyYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, NPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoiau3. [IpomykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
O3HAKOMJIEHME C 0Opa3lamMu IIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIUU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHUMUYECKHE CBONCTBA (pEaKkIUM C aKTUBHBIMU MeETaJUIAMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpnerunpl U kemouvl.  DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHEe, (PU3HuecKue M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(uKkanus — yriieBojoB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBpALLEHUIl:
IpoBeJcHNE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmemu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEaKIUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4ecKiue COeTMHEHNS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpUYHAs W TPETUYHAs CTPyKTypa OenkoB. XWUMHYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCIIKU.

OKCIepUMEHTAIbHBIE METOAbl H3Y4YeHHsI BEIIECTB M UX MpEeBpallleHU:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIUs OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUy OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEpPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIS U MOJTUKOHECHCAIHS.

OKCIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M HX MPEBPALLCHUIL:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPHU U3YUYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECypPCHI.

TexHOonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHusl 3JEKTPOHOB MO OpOUTalsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepuoamyeckoid cucTeMbl
xumuyeckux aneMeHToB JI. M. MeHnpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOJaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO HM  HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKON XHUMHHM. 3aKOH COXPAHEHHUsS MAacChl BEUIECTB,
3aKOH COXPAHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnumn Jle larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus tabiaui «Ileproguyeckas cucrema XxuMudeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJAeHUuE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3aTOPA, ONPEAECIECHUE CPEIbl PACTBOPOB BELIECTB
C TOMOINIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTH
XAMHUYECKON PEaAKIUm.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PacUE€Thl C HUCIIOIb30BAHUEM IIOHATHUSI «MACcCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA MpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (raJIOr€HOB, CEepbl, a30Ta,
dochopa, yriepoma WU KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAJUIOB U UX COCINHEHUM.



Meramnel. [lonoxenne meramnoB B [leprognueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEKTPOXUMHUYECKUI PSJT HAMIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB W MX MPEBPAILCHHIA:
U3Y4YEHUE KOJUICKINH «MeTayuibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe W OIUCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0UeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaKHEUIIME CTPOUTEILHBIE
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yAa0OpeHwus.

XuMus M 3J0pOBbE YEJIIOBEKA: IpaBUJia KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEeHUH OOmeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIEeTUUECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, MPOU3BOJICTBO
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 BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4aronMMHUCsL TMPOrpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOy4YarolUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHS» JOCTUTAITCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIUIMMH  IpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEILHOM M TMPAKTUYECKOW JEsATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YyJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HaMEpPEHUs, JIOTHUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHHUs K IPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

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

NOHUMAaHUSl UEHHOCTH TNPaBWJI HMHAMWBUAYAIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUsS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/a4y
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWXKEHUW XUMHH  JUIS
pelIeHus. BOIIPOCOB PAIMOHAIIBHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpYKAIoleM MHpE KakK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILLIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIIEUECHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydyaeMble 3HAHUA JJI aHAINU3a U OOBSICHEHHSI SBJIICHUH OKPY’KaIOIIEro MUpPa U
IPOUCXOSIINUX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEepHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAayYHbIC MOHSATHUS, OTPaKaOIINE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEIE,

PEryJISTUBHBIE), o0OecreynBaome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M YHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JIeiCTBUS:

CaMOCTOSITeTbHO  (OPMYJIMpOBaTh W aKTyalIM3UpOBaTh  MpPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(HUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYEcKas (opMyna, ypaBHEHHUE XHUMHYECKOU
peakuy — TMPU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIUpPOBAThH MENIU U 3a/1a4U UCCIIEIOBAHMS, 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  IMPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHECHHUIO PpPa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYy4dHO-
NONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IOCOOuSs,
pecypebl HTEpHETa), aHaNM3UpOBaTh UHPOPMALMIO PA3JIUYHBIX BUIOB U (HOpM
MpECTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMyIMpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBE CpeAcCTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3ylbTaTOB MO3HABATEIBHOU J1€ATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEIOBAHMA MyTEM COTJIACOBAHMS TO3HIMHA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHMS Kypca «OpraHuueckas XUMUS»
OTPAKAIOT:

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



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl peIICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyiia (pa3BEpHyTas M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIINEe COEANHEHHUS, MOHOMEp, IOJIMMEp, CTPYKTYypHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKHUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHMUU BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMyJl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJIC)KHOCTh H3YyUEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IJIH0K034,
bpykTO3a, Kpaxmall, IEeJUII0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh yMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. ByTiepoBa it 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB NEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsi TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTabOpaTOpHBIM O0OpPYJOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JTa0OpPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATh XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyYEHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB MPU HArpEBaHWM, I[BETHHIC pPEaKIMu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii u GOPMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMHUUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  AKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYalOIIUXCS: YMEHHE UCIOIb30BaTh
pensedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI IPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMHMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHUs. (GOpMyJl BELIECTB M YpPaBHEHUH XHMUYECKUX pEakKLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIbIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAs COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUN ONPEIEISTh BAJIEHTHOCTh U CTENEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJEKYJSpHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyInie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CMBICI MEPUOIUYECKOT0 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, MCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMHMUYECKHX DJIEMEHTOB U MX COEIUHEHUN
110 nepuoaam u rpymnnam [lepuoguueckoin cucTeMbl XUMAUYECKUX d1eMeHTOB /[l. 1.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyIOIIMX BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMs AJIEMEHTOB, 0OpaTUMOCTH
pEaKINU, YIaCTHIO KaTalIu3aTopa);

c(OPMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHUS PEAKIHMHA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHMHUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYHMCIECHUS C HCIIOJb30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BELIECTB, TEMJIOBOro 3((dekTa peakuuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluHu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKA aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTruXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  AKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXpPaHEHHUsSI CBOETO 30POBbS M OKPY’KAIOIIEH MPUPOTHOW Cpenbl, OCO3HABAaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yJaronuXxcsi ¢ OTPaHWYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne o/ P Kontpoabnbsie IlpakTuueckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 HOK https://educont.ru/
M. bytneposa
IIpenmer oprannyeckoit xumuu. Teopus
1.2 CTPOEHHUSI OPTAHUYECKUX COEAUHEHUN A. 3 HOK https://educont.ru/
M. bytneposa
Hroro mo pazneny 6
Paspnen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2 HOK https://educont.ru/
HenpenenbHbie yraeBOIOPOIbI: ATKEHBI,
2.2 pel Y HOPOA 6 1 IOK https://educont.ru/
QIIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKkue yrieBo10posl 2 OK https://educont.ru/
[TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U
2.4 PHpoa Y HOPOA 3 1 OK https://educont.ru/
ux nepepadoTka
Hroro no pazneny 13
Pasznen 3. Kuciopoacoaepxamue opranndeckue coeJuHeHUust
3.1 Crnuptsl. DeHonbl LOK https://educont.ru/
3.2 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 1 HOK https://educont.ru/




CrnoxxHble A(UPBI

3.3 VYri1eBoIbI 3 LOK https://educont.ru/
Hroro no pazneny 13
Paznen 4. A3oTconep:kauiue opraHuyeckue coenHeHus

4.1 | AMUHBI. AMHUHOKUCTIOTBI. benku 3 LOK https://educont.ru/
Hroro mo pazneny 3
Pa3zaea S. BoicokoMoJIeKyIsIpHBbIE COeINHEHUS

5.1 ‘ [Tmactmaccer. Kayuyku. Bonokna 2 HOK https://educont.ru/
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 37




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 LOK https://educont.ru/
anemenToB 1. I. Menaeneena
C .M 0
1.2 TPOCHHC BEMIECTRA. ALHOTO0bpasHe 4 HOK https://educont.ru/
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1 HOK https://educont.ru/
Htoro no paznemny 13
Paznen 2. Heoprannueckasi xXumust
2.1 Mertabl 6 1 IHOK https://educont.ru/
2.2 Hewmeramisr 9 1 1 IHOK https://educont.ru/
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4 IIOK https://educont.ru/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoThI
pecypcsbl
1 [Ipeamer opranM4ecKor XuMuH, e 1 HOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE https://educont.ru/
Teopus cTpOCHHSI OPTraHUIECKUX
2 coequHenunit A. M. Bytieposa, eé 1 LOK
o ’ https://educont.ru/
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpUKaun
3 opraHuyeckux BemiectB. Homenknartypa 1 LIOK
(cucremaTuveckasi) U TPUBUAIbHBIC https://educont.ru/
Ha3BaHUS OPTaHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 HOK
TOMOJIOTUYECKUH PAL https://educont.ru/
5 MeraH u 3TaH — npocrenmne 1 HOK
MPEICTaBUTENM ATKAHOB https://educont.ru/
. OK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 1
https://educont.ru/
7 OTUieH U NpONUIeH — IpocTeiine 1 [HOK
MPEACTABUTEIIA ATKEHOB https://educont.ru/
3 [IpakTruueckas padora Ne 1. «Ilomyuenue 1 1 [HOK
ATUJICHA U U3YYEHUE €TI0 CBOKCTBY https://educont.ru/
9 Ankanuensl. byraguen-1,3 u 1 HOK

MeTunoyTanuen-1,3. [Tonydenue

https://educont.ru/




CUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

1[OK

10 TOMOJIOTHUYECKHH psAl. ATIETHIICH —
L https://educont.ru/
MPOCTEHIINIA TPEICTABUTEND aJTKUHOB
11 Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU HOK
peakuuu https://educont.ru/
12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH HOK
apeHoB https://educont.ru/
13 I'enetnyeckas CBSI3b YIIIEBOJIOPOIOB, HOK
MIPUHAICKALINX K PA3JIMYHBIM KJlaccam https://educont.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB: 1OK
14 IIPUPOJIHBIN ra3 u HOHyTHB{G HE(TSHBIE https://educont.ru/
ra3sl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB: 10K
15 IIPUPOJIHBIN ra3 u HOHyTHBIne HE(TSHBIE https://educont.ru/
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
16 KonTtponbHast pabota no pazueny [HOK
«YTIIEeBOAOPOABD) https://educont.ru/
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: HOK
METaHOJ U dTaHol1. BonopoaHas cBs3b https://educont.ru/
18 MHOroaromMHsble CIMPTHL: ATWICHIIIMKOJIb U [HOK
TIULEPUH https://educont.ru/
19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE HOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://educont.ru/
20 Anpaerunpl: GopMaibaeTuI 1 HOK
areTanbaerug. AeToH https://educont.ru/
91 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE HOK

KHCJIIOTBI: MypaBbUHAs U YKCyCHasd

https://educont.ru/




99 [IpakTrueckas padota Ne 2. «CBoiicTBa HOK
pacTBOpa YKCYCHOM KHCIOTBD» https://educont.ru/
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK 1OK
23 MPEACTABUTEH BBICIIUX KapOOHOBBIX
bl P https://educont.ru/
KHCIIOT
24 MBpbiia Kak COJIM BBICIIIUX KapOOHOBBIX HOK
KHCJIOT, UX MOIOIIee JIeHiCTBIE https://educont.ru/
CrnoxHble (Ul KaK MPOU3BOIHBIE OK
25 KapOOHOBBIX KHCIIOT. [ 'MIAPOIU3 CIIOKHBIX 1
https://educont.ru/
3¢upoB
26 Kupbl: rusiposins, npuMeHEeHue, HOK
OuoJIoruYecKas pojb )KUPOB https://educont.ru/
VYTIIeBobl: COCTaB, KiacCH(PUKAIHSI. 1IOK
27 Bakneiiue npeacTaBuTeNn: IIIIOK03a,
https://educont.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnono3a Kak mpupoIHbIe HOK
MTOJIMMEPBI https://educont.ru/
KonTponbHas pabota no pazueny 10K
29 «Kucnopoacoaep:xaiiue opraHu4ecKue
POACOICPATIHE Op https://educont.ru/
COCJIUHECHHU S
OK
30 AMUHBI: METWJIAMUH U aHWIWH 1
https://educont.ru/
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC OK
31 OpraHUYECKUE COCANHEHUS, UX 1
https://educont.ru/
ouonornyeckoe 3HaueHue. Ilentuanl
39 benku kak npupoaHsie HOK
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS https://educont.ru/
33 OcHOBHbIE OHATHS XUMHH HOK




BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ

OcHoBHBIC MCTOABI CHHTC3a

https://educont.ru/

34 BBICOKOMOJIEKYIISIPHBIX COEIUHEHUN 1 HOK
yp 4 ) https://educont.ru/
[TnacTMacchl, KaydyKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThI pecypenI

1 XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs 1 HOK
KOH(HUTypaIysi aTOMOB https://educont.ru/
[Tepuoanueckuii 3axon u [lepuoanueckas

5 cHUcTeMa XMMUYeCKuX 3yemMeHToB []. U. 1 HOK
MenpeneeBa, X CBSI3b C COBPEMEHHOU https://educont.ru/
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUH 110

3 rpynmnam u nepuojam. 3HaueHue 1 [HOK
MEPUOINYECKOT0 3aKOHA U CUCTEMBI https://educont.ru/
xuMuueckux anemenToB .. Meneneena B
Pa3BUTHU HAYKHU
Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€

4 BU/Ibl; MEXaHU3MbI 00pa30BaHus 1 LOK

B https://educont.ru/
KOBJICHTHOM CBsI3u. BojopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.

5 Crenenb okucieHus. Bemniecta 1 HOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://educont.ru/
CTpOEHUS
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.

6 HctruHHbBIE U KOJIOUIHBIE PACTBOPHI. 1 LOK

MaccoBas 1011 BellleCTBa B pacTBOpC

https://educont.ru/




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas

[HOK

7
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX https://educont.ru/
KJIACCOB
Krnaccudukanusa XuMHUUECKUX peakluil B
HEOPraHUYECKON 1 OpraHN4eCcKON XUMHUU. 10K
8 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
https://educont.ru/
COXPAHEHUS U TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaAKIIHIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKkiuu. HOK
XUMHYECKOE PAaBHOBECHUE https://educont.ru/
[IpaxTuueckas padora Ne 1. «Bausiaue 1IOK
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH
p v(b p p https://educont.ru/
XUMHUYECKON peakinm»
DnektponuTrueckas auccounanus. [lonsrue
11 0 BOJIOpoIHOM Tokazarene (PH) pactBopa. HOK
Peaxiiuu nonHoro oomeHna. I'maponus https://educont.ru/
OpPraHMYECKUX U HEOPTaHHUECKUX BEIIECTB
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
12 peakuuu. [lonsitre 06 amekTponunse LIOK
' N https://educont.ru/
pacIyiaBoB U pPacTBOPOB COJICH
13 KonTtponbHast pabota no pasueny [HOK
«Teopernueckre OCHOBbI XUMHUU» https://educont.ru/
Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CUCTEME XUMHUYECKUX 351eMeHToB /1. 1.
[HOK
14 MenzeneeBa 1 0COOEHHOCTH CTPOSHUS

aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIOB

https://educont.ru/




CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT

LIOK

15 .
HaNpsHKEHUNA METAJIOB https://educont.ru/
XUMHYECKHE CBOMCTBA BaKHEHIIINX LOK
16 METaJUIOB (HATpUH, KaJul, Kaablluid, MarHUH,
b N https://educont.ru/
ATFOMUHHN) U UX COCTUHEHUIN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX HOK
COCTMHEHUN https://educont.ru/
18 XUMHYECKHE CBOMCTBA IMHKA, XKeJe3a U UX HOK
COCJIMHEHU https://educont.ru/
[IpakTuueckas padora Ne 2. "Pemienue 110K
19 SKCIEPUMEHTAIBHBIX 3a71a4 10 TEME
" https://educont.ru/
«MeTaib
Hemeramibl, BX HOJIOKEHHE B
20 [Tepuonuueckoit cucTeMe XMMUYECKUX HOK
snemenToB JI. . MengeneeBa u https://educont.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nvecKre CBONCTBA HEMETAJIIOB.
[HOK
21 AnoTponusi HEMETaIOB (Ha IpUMeEpe
https://educont.ru/
KHCIIOpoJia, cephl, hocdopa u yriepoa)
99 XHUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX HOK
COETMHEHUN https://educont.ru/
93 XuMudeckue cBoKMCTBa a30Ta, (hocodpa u ux HOK
COCTMHECHUN https://educont.ru/
24 XHUMHUYECKUE CBOMCTBA yTIIepoaa, KPEMHUS U [HOK
HUX COeOUHEHUN https://educont.ru/
o5 [IpuMeHeHrne Ba)KHENIINX HEMETAIIOB U UX [HOK
COETUHEHUN https://educont.ru/
26 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 LHOK




teme «Hemeramns». Beruncnenus no https://educont.ru/
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHA U
TEPMOXUMHUYECKUE PACUETHI
[IpakTrueckas padota Ne 3. «Pemenue
27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 HOK
https://educont.ru/
"Hemeramnsl"»
28 KonrponbHas pabora o temam «MeTaiby 1 HOK
u «Hemeramibny https://educont.ru/
29 Heoprannueckue u OpraHm4ecKkue KUCIOTHI. 1 [HOK
Heoprannueckue n opraHn4ecKkrue OCHOBaHUS https://educont.ru/
AmMdoTepHbIe HeopraHM4ecKue u
30 opranuueckue coequHenus. ['enernueckas 1 HOK
CBSI3b HEOPraHMYECKUX U OPTAaHUYECKHX https://educont.ru/
BEILIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOM,
31 SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1 LOK
https://educont.ru/
Pa3BUTHUU MEAUIIMHBI
[Ipencrasnenus: 00 0OMUX HAYUHBIX 10K
32 an/IHulv/Inax IIPOMBIIIJIEHHOTO TIOJIyY€HUs 1 https://educont.ru/
BKHEHIIINX BEIIECTB
HOK
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 https://educont.ru/
HOK
34 XuMUS ¥ 310pOBbE YEIOBEKA 1 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

135341 Pymsutuc I'.E., Xumus 10 MznarenbcTBO ®DenepanbHbIN EpEUCHb
®enpaman Q.17 (6a3oBsIit "IIpocBemienue" y4COHUKOB
YPOBEHE) WWW.prosv.ru/umk/10-11
135342 Pymsuruc I'.E., Xumust 11 HsnatenscTBO ®DenepaibHBIA IEpeYeHb
®denpraman O.T. (6a30BbIH "[IpocBeienue" Y4eOHHKOB
YPOBCHB) WWW.prosv.ru/umk/10-11

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

JIMHUS VMK O. C. TABPUEJISIHA. XUMMUSI (10-11) (B)

https://rosuchebnik.ru/material/himiya-10-11-klassy-bazovyy-uroven-metodicheskoe-posobie/

XuMylJls O6pa3oBarenbHblii caiit [Tuenkunoit I'.B. https://sites.google.com/site/himulacom/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

IHOK https://educont.ru/

CIOAM I'MA: PEILY EI'D XUMMUSA https://chem-ege.sdamgia.ru/
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