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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CPEIHEro 0011ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoi
®enepanuny», TpeOOBaHUUA K pe3ylnbraraM OCBOeHUA (eaepanbHO oOpa3oBaTenbHON
nporpaMmbl cpeaHero oodmero odopazoanusi (@OIT COO), npencrarieHHbix B DegepaibHOM
rocyapcTBeHHOM oOpa3oBateinbHoM cTanaapte COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHOro mnpeamera «XuMus» B 0Opa3oBarenbHbIX opranuzauusax Poccuiickoit deneparum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUM «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit denepauuu Ha nepuon Ao 2025 ropa» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJ0B K pa3paboTKe MporpaMMbl MO XUMHHU, K OINpPEACIICHUIO OO0IIen
CTpaTeruy 0Oy4eHMs, BOCIUTAHUS U Pa3BUTHUS OOyYarOIIMXCS CPEACTBAMHU YYEOHOIro MperMeTa
«Xumusi» s 10—11 kiaccoB Ha 0a30BOM YpPOBHE COCTABWJIM KOHUEMNTYaJIbHbBIE TOJOKESHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeJIel, CONIEp)KaHMs, pPE3ylIbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€ BBINYCKHUKaMH  00I11e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM YacTblo UX 00pa3oBaHHOCTH. OHO  CIIyXHUT
3aBepIIAIOIMM 3TAllOM peaju3alliid Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOW CHUCTEME XUMUYECKOTO 00pa3oBaHMs. OTU LEHHOCTH
KacaroTcsl TO3HAHUSI 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYIBTYPHI
YeJioBeKa, a TakKe OHKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
npupoaHOi cpene. Peanusyercss xumuueckoe oOpazoBaHue 00y4arOUIUXCs HA YPOBHE CPEIHETO
o01rero o0opa3oBaHus CPEICTBAMU YYEOHOTro mpeameTa «XUMUs», CoAepKaHue U MOCTPOCHHE
KOTOPOTO OIpEAeNieHbl B IMpOrpaMMe MO XUMHUU C Y4YETOM CHeuuUKd HayKd XUMUH, e
3HAYEHUS B MO3HAHUM TPUPOJIBI U B MaTEPUATbHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eJIe ¥ MPUHIKIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B COBPEMEHHOMN
IUBUJIN3ALUM, B CO3JJaHUM HOBOW 0a3bl MarepuaiabHOM KyIbTypbl. OHAa BHOCUT CBOW BKJaJ B
dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYy’KaroIleM MHpe KaK O €IWHCTBE MPHUPOJbI U YeJIOBEKa, KOTOpoe POPMUPYETCS B XUMHUHU
Ha OCHOBE IMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUSI B3aUMOCBSI3H
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU 0OJIACTIMU TPUMEHEHUSI.

TecHo B3auMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHW, XUMHS CTala
HEOTHEMJIEMOI YacThbI0 MHUPOBOW KYJIbTYphl, HEOOXOINMMBIM YCIOBHUEM YCIICITHOTO Tpyda U
KU3HU KaXJ0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3WJaTelIbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlIeHa Ha pelieHHe IT00albHbIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YeJioBeUeCTBA — CHIPHEBOM, DJHEPreTHYECKOM, IHIIEBOM, SKOJIOTHYECKON O€30MacHOCTH |
OXPaHBbI 37JOPOBB.

B coorBercTBMM C OOIUMMHU LEIIMH W MPUHLUIIAMU CPEIHEro O0IIero oOpa3oBaHUS
conepskanue npeameta «Xumusi» (10—11 kmaccel, 6a30BbIN YPOBEHb H3yUCHUS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOyYaroIMXcs, HEOOXOAMUMYIO UM Jis
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
NPONOJDKEHHUsT 00pa30BaHUS B PA3IUYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnsroliuMu  npeaMera «XuMHs» SABIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHSI» U «OO011as 1 HEOpraHu4Yeckass XUMHsI», OCHOBHBIM KOMITOHEHTOM COZIEpKaHUsI KOTOPBIX
ABJISIFOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUI 0 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUU K3 00IIel XUMHUHU) U opranndeckoil xumuu. opMupoBaHUE JAHHOW CUCTEMbI 3HAHUI
IpU W3Y4YEHHHM HpeaMera o0ecledrMBaeT BO3MOXHOCTh PACCMOTPEHHUS BCErO0 MHOro0Opas3us
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranndeckast Xxumusi» u «O011as 1 HeopraHudeckas
XUMHS» CPOPMUPOBAHA B MMPOrpaMMe M0 XMMUU Ha OCHOBE CHCTEMHOIO MOAXOAA K U3YUEHHIO
y4eOHOro Marepuana M OOYCJIOBJIEHAa HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUHA Ha
ONpEAENIEHHBIX TEOPETHUUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOil XHWMHH BeIeCTBa



paccMaTpUBaIOTCA Ha YPOBHE KJIIACCUYECKOW TEOPUM CTPOEHHUS OPraHUYECKHX COCAUHEHUH, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U DIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
CeneHusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAaOTCA B PAa3BUTHU — OT YIJIIEBOIOPOJOB 10
CJIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHI. B Kypce OopraHudeckol XUMUM MONTY4YaroT
pa3BuTue C(OpPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero 00pa3oBaHUs NEPBOHAYAJIbHbBIC
MPEACTABICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUECKOU PEAKIUH.

ITon HOBBIM yIJIOM 3peHUs B TIpeameTe «Xumus» 0a30BOr0 ypOBHSI paccMaTpUBaETCS
W3Y4YEHHBII Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs TEOPETUUYECKUU MmaTepuan u
(haxkTOIOTUUECKUE CBEICHHS O BEIIECTBAX M XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ast 1 HeopraHu4yeckass XUMHUs» O0yUYaroIIMMCS TPEIOCTABISIETCS BO3MOXXHOCTh OCO3HAThH
3HAUEHHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX W METOAOJIOTUUECKUX TO3UIUH,
IIyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOr0 3aKkoHa — OT 00oOmaromend 10
OOBSACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUN O Ba)KHEWIIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX U
MIPUMEHECHHH, a TAK)KE 0 XUMUYECKUX PEAKIHUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUSI
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJBTYPOJIOTHUECKU U TMPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAcCKpBIBalOT €€ pOJb B I03HABATECIILHOW U
PAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBOKEHMsI K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUIIOKEHUN XMMUU, MOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpoOJeMax, CBI3aHHBIX C XUMHEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl MOIOJIHCHUS 3HAHUU, peleHUs
MHTEJUICKTYaJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a/1ad. B 1emoM cojepikanue
y4eOHOTo mpeaMeTa « XUMHUs» JaHHOTO YPOBHS M3YYEHUSI OPUSHTHUPOBAHO Ha (HOPMHUPOBAHUE Y
00y4Jaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCO(DCKUX UJIEH, TAaKUX Kak:
MaTepuaJbHOE €IUHCTBO HEOPTAHUYECKOTO M OPraHUYeCKOro MUpa, 0OYCIOBIEHHOCTh CBOWCTB
BEIIECTB KX COCTAaBOM W CTPOCHUEM, TO3HABAEMOCTh MPUPOAHBIX SBICHUM IyTEM
HKCIIEPUMEHTA M pEHICHUS NPOTHBOPEUMI MEXIy HOBBIMH (akTaMU U TEOPETUUYECKUMHU
NPEINOChUIKAMH, OCO3HAHUE DPOJIM XUMHUU B PEIICHHWU HKOJIOTHYECKUX MpOOJIeM, a TaKkxke
npoOsieM cOepekeHUsT IHEPreTHUECKUX PECYpCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepHuasoB.

B mnmane pemenus 3amad  BOCHUTAHUA, PA3BUTHS W COLMAIM3AIMHU  OOyYaronIuxcs
MPUHATBIE TPOTpaMMOM MO XWMHUHU MOAXOAbl K OIPEACICHUIO CONEPXKAHHUS M IMOCTPOCHUS
mpenMeTa MpeaycMarpuBaoT (POPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, UMEIOIUX
0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUJOB ACATEIBHOCTH: PEIICHUS MpOoOJieM, MOUCKa, aHAIN3a
n o0paboTku wuHGOpPMAIIMHA, HEOOXOAUMBIX IS MPUOOPETEHUS OIbITa TMPAKTUYSCKOH U
HCCIIE0BATENIbCKON IEATEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XUMUMU.

B npakTuke npemnogaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TaK U
HA YpPOBHE cpeaHero oOmero oOpa3oBaHUs, TPU OMNPEIACICHUH  CONIEpKATeIbHON
XapaKTEPUCTUKHU LEeJed HM3y4YeHHUs MpeIMeTa HAalpaBICHUEM I[EPBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpPMUpOBaHME OCHOB XHUMHUYECKOW HayKd Kak o0iactu
COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKON AEATETbHOCTH YEJIOBEKAa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBON KylIbTyphl. C METOAUYECKOM TOYKH 3pEHUsT TakoM TMOIXO0A K
ONPEETCHUIO 1IeJIe N3yUeHUs IPEAMETA SBIISETCS BIIOJIHE ONPAaBAaHHBIM.

CornacHo JaHHOW TOUYKE 3pEHMS TVIAaBHBIMU LEISMU W3Y4YEHHUs MpeaMera «XuMHUs» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBsItOTCS:

e (GopMHpOBaHHE CHUCTEMBl XHMHYCCKHMX 3HAHMH KaK Ba)XHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUYEBBIE TMOHSTHS,
(dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUU XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYITHOCTH JOCTYINHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

e (GopMHUpPOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/IAaX MO3HAHUS BELIESCTB U
XUMUYECKUX PEaKINil, HEOOXOAUMBIX Il MPUOOPETEHUSI YMEHU OPUEHTUPOBATHCS B



MHUpE BEIIECTB M XUMHUYECCKUX SBICHUN, HMCIOIINX MECTO B MIPUPOJIEC, B MPAKTUUECKON 1
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHH H CHOCOOOB [EATECIBHOCTH, CBSI3aHHBIX C HAOJIOACHUEM U
OOBSACHEHUEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJeHHEeM TIpaBui  0e30MacHOTo
oOpallieHusl ¢ BEUIECTBAMM.

Hapsiny ¢ atum, conmepxatenbHas XapaKTepHUCTHKA IIeJIed U 3a7ad U3y4eHHs MpeaMeTa B
MpOrpaMMe M0 XMMHH YTOYHECHA i CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMHU
B cCUCTeMe€ cpeaHero oOmiero oOpaszoBanus. CerojHs B MNpenofaBaHUU XUMHH B OOJIbIIEH
CTEMEHU OTHAETCS MPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJEepXKaHUs OOydeHus,
OPUCHTHPOBAaHHOM Ha TMOATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON  OpraHu3alui,
BJIQJICIONIETO HE HAOOpOM 3HAHUM, a (PYHKIIMOHAIHLHON IPpaMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHU aKTUBHOTO TOJIYYCHHS 3HAHUN W NPUMCHCHHS MX B PEaTbHOW YKU3HH IS PEIICHUS
MPaKTUYECKUX 3a/1ay.

B cBa3u ¢ 3TUM npu u3ydeHUW npeaMera «XuMUS» JIOMUHHUPYIOIIEEC 3HAYEHUE
MPUOOPETAIOT TAKKE IEJIH U 3a]1a4H, KaK:

ajganTanys  OoOydJarolmuxcsi K  YCJIOBHSIM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMuUpOBaHUE MHTEIUICKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U WX MIPUMCHCHHUEM;

dbopMupoBaHrEe y OOYyYalONIUXCS KITFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIHM ),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS Pa3IMYHBIX BUJIOB JEATCIBHOCTH: PEIICHUS TTPOOIeM,
MOWCKa, aHaiau3a W o0paboTku uHPOPMAIUU, HEOOXOIUMBIX [Jii TPUOOpPETEHHs OIbITa
NEATeIbHOCTH, KOTOpasi 3aHMMAEeT BAXKHOE MECTO B TMO3HAHUM XUMHUH, a TAKXKE JUIS OIEHKH C
MO3UIIMA  DKOJIOTMYECKOM OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX
IIPOIIECCOB HA OPTaHM3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEM
00yyYaroluxcs: CIOCOOHOCTH CaMOCTOSTENIbHO NpUOOpeTarb HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIB30BATh COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTUH JJIA TMOMCKA U aHaJu3a y4eOHON U HAyYHO-TIOMYASIPHOM HHPOPMAIIUU XUMHUYECKOTO
COJIEPKaHUS;

(dbopMUpOBaHHUE U pa3BUTHE Y OOYUAIOUIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHHUS,
HaOJI0AATEeILHOCTH, COOPAHHOCTH, AaKKYpaTHOCTHU, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOyyaronuxcs yOexJAEHHOCTM B TYMAaHUCTHYECKOW HAINpPaBICHHOCTU
XUMHHM, €€ BaXHOM pOIM B  PEIICHMH IJI00albHBIX TPOOJeM  PalMOHAIBHOTO
MPUPOIONIONIE30BAHMS, TOMOIHEHUS JHEPIeTUYECKUX PECYpCOB U COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOrO OTHOIIEHWS K TPUPOJE U CBOEMY
3I0POBBIO, @ TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS TTOMYUYCHHBIX 3HAHUUN JJIsI IPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIIUSIX, CBI3aHHBIX C XUMHUYECKUMU SBICHUSIMH.

B ydeOHOM mmaHe cpemHero ooOmiero oOpa3oBaHUs NpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO0miee 9nCiIO YacoB, OTBEAEHHBIX /I M3YYCHHs] XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
oOmero obpazoBanusi, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henmemio), B 11
KJiacce — 34 yaca (1 qac B HEJIEIIIO0).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBBI OPraHM4eCKONH XUMHH

[IpeameTr opraHnYeCcKOW XMMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOITYYECHUHU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHsS OpPraHWYECKUX CcoequHeHHid A. M.
BbytnepoBa, €€ ocHOBHbIE MoyOkeHUA. CTpPyKTypHbIe (OPMYJIbI OPraHUYECKUX BEIIECTB.
T'omonorus, nzomepus. XUMHUUYECKasl CBA3b B OPraHUYECKHUX COCIUHEHUSX — OJUHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  kilaccuukanuum  opraHudeckux  BemecTB.  Homenkiarypa
OpraHWYECKUX COCJUHEHUM (CHCTeMaTHu4ecKas) W TpUBHAJIbHBIC HA3BaHUS BaXKHEUIIHX
IpencTaBUTENIEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIEPUMEHTAJIBHBIE METOJbI M3YUYEHHUs BEIIECTB U MX NPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpraHMYeCKUX BEIECTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIEeCTB, HAONIONEHWE U ONUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALEHNIO OpPraHMYEeCKUX BEIIECTB MpPH HArpeBaHuM (IUJIaBJIeHUE, OOyIIIMBaHUE U
rOpeHue).

Yriesonopoast

AJKaHBI: COCTaB M CTPOECHHE, FOMOJOTMYECKUMU psiA. MeTaH W 3TaH — IpoCTeHIIne
NpEICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOMCTBA (peakuuy 3aMelieHus u
TOpeHUs ), HAXOXKJICHUE B MPUPOJIE, MOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKUN Psifl. DTWIEH U IPOMMWIEH — MPOCTENIINE
NPECTAaBUTENN AaJKEHOB: (pU3MYEecCKHe M XMMHUYECKHE CBOMCTBA (pEaKIMu TUIPUPOBAHUS,
rajoreHUpOBaHUs, TUAPATAIIMU, OKUCIECHUS U OJIMMEPU3aLliN), TOJIyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHUIINE XUMHYCCKHUE
CBOICTBa (peakius noaumepusanuu). [logyueHrne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB ¥ OCOOCHHOCTH CTPOEHHSA, TOMOJIOTMUECKHH pAl. AUETHIEH —
OPOCTEHIINN TPENCTABUTENh AQJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TAJIOTEHUPOBAHUSA, TUAPATAIUU, TOPEHUS), NOJIyUEHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (GU3MUYECKME M XHUMHYECKHE CBOWMCTBA (peakiuu
rajJjoreHUpoOBaHus U HHTpOBaHI/IH) MOJIyYEHUE W TpUMEHEHue. lonyon: cocmas, cmpoenue,
Qu3zuyeckue u xumuieckue ceoUCmaea (Peakyuu 2ail02eHUPOBaHUs U HUMpOBAHUs), Noay4eHue u
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckass CBA3b MEXKIY YIIEBOJOPOJAMHU,
IPUHAIJIEKAIINMEI K Pa3JIMYHBIM KJIacCaM.

[IpuponHbie UCTOUHUKH YTIIeBOAOPOAOB. [IpupoaHbIi ra3 U MONMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKu HepTH: TEpPEeroHKa, KPEKUHT
(TepMUYECKH, KaTaIUTUYECKH), muponus. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B IIPOMBIIINICHHOCTH U B OBITY. KaMEHHBIN yroib ¥ MPOIYKThI €T0 MepepadboTKH.

OKCHEpUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U UX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3ziiamMu TuIacTMacce, KayaykoB U pe3uHbl, Komuiekinu «Hed1b» u «Yromwy, MogenupoBanue
MOJIEKYJI YIJICBOJIOPOIOB M TaJOTCHONPOU3BOIHBIX, TMPOBEACHUE MNPAKTUYECKON paOOTHI:
IIOJIyYEHUE DTUJICHA U U3YYEHHE €T0 CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHUIO XHMMHUYECKOM peakuuu (Maccbl, 00ObEMaA, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEaKIMU TI0 HM3BECTHBIM Macce, 00bEMY, KOIHMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

Kucioponcoaep:kaumue oprannyeckue coeMHeHUs

[IpenenvHbIE OAHOATOMHBIE CHUPTHI. METaHOT W JTAHON: CTpOeHWe, (U3MYECKHEe U
XUMUYECKHE CBOMCTBA (pEaKklUU C aKTUBHBIMU METaJlJIaMH, raJIoT€HOBOJOPOIAMU, TOPEHUE),
MpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKyJaMH COupToB. JlelcTBME MeTaHONa |
3TaHOJIa HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble CHOUPTHL. OTWICHIIMKOAb M TIJIUIEPUH: CTPOEHUE, (QU3NUECKUEe U
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIETOYHBIMU METaUIaMH, KaYECTBEHHAs! peaKius




Ha MHOTOATOMHBbIE CHUPTHI). JleficTBUe Ha opraHu3M 4YenoBeka. lIpuMmeHeHue TIUIEpUHA U
ATUJICHTITUKOJIS.

®deHoJ: CTpPOCHHE MOJIEKYNbl, (U3NYECKUEe U XUMHUUYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona.

Anpnerusipl U Kemowsl. DopManbAETHUll, alleTalbJeruj: CTpoeHHue, (puznueckue u
XUMUYECKUE CBOMCTBA (pEakIMu OKHUCJICHUS U BOCCTAHOBIICHMS, KaYECTBEHHBIC PEAKIINM),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPE/CNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (U3MYECKHE M XHUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME JJIs Kiacca KHUCIOT,
peakius dTepuduKaiim), mojiydeHue u npumenenne. CreapruHoBasi U OJIEMHOBAs KUCIIOThI Kak
MPEACTABUTENIU BBICIIUX KapOOHOBBIX KUCJIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIIEE JEUCTBHUE.

Cnoxsbie 2(Upbl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['MApoNn3 CIOKHBIX 3PUPOB.
Kupsl. I'naponus xxupos. [IpuMenenue xupoB. buonornyeckas poib KUPOB.

VYrneBojbl: cocTas, Kiaccupukaius yriaeBoaoB (MOHO-, U- U Tojicaxapuasl). [roko3a —
MPOCTEHIIUN MOHOCAXapui: 0COOCHHOCTU CTPOSHUSI MOJEKYJbI, PU3HMUECKUE U XUMUUYECKUE
cBoiicTBa (B3amMmojeilicTBue ¢ ruapokcuaoM Mmeau(ll), okucaeHHe aMMHUAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccTraHoBiIEeHHME, OpOXKEHHE TUIIOKO3bI), HAXOXKJIEHUE B MPUPOIE,
npuMeHeHue, ouonoruyeckas posib. otocuntes. pykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a kak npupojiabie nonumepbl. CTpoeHUe Kpaxmalia U 1eJITI0I03bI.
dusnyecKkre U XMMUYECKHE CBOMCTBA KpaxmaJa (TUIPOJIn3, KaueCTBEHHAS PEaKIIUsI C HOJIOM).

OKCHEepUMEHTAJIbHBIC METOAbl M3YUEHHUsI BEIIECTB M WX MPEBpaIleHU: MPOBEICHHUE,
HAOJIIOICHWE W OINUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KauyeCTBEHHBIE
peaKkIuyu OIHOATOMHBIX CHUPTOB (OKHcIeHHe dTaHona okcuaom Mmenu(ll)), MHOTOATOMHBIX
ciupToB (B3ammojeicTBue mmiepuHa ¢ ruapokcugom menu(ll)), ampaerupor (oxkucieHue
aMMHauHbIM pacTtBopoMm okcupa cepebpa(l) m rumpoxcumom wMenu(ll), B3aumopelicTBue
Kpaxmajia C HOAOM), MPOBEIEHUE NPAKTUUECKOW pabOoThI: CBOWMCTBA pPAacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnble 3amaum.

Borunciennss mo ypaBHEHHIO XHUMHUYECKOM peakuud (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBAa WJIM TMPOAYKTAa PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

A3zoTconepikaiiue OpraHudecKie COeIUHEHUSI.

AMUHOKHUCTIOTHI Kak amQOTepHble OpraHudeckue coenuHeHus. Duszmdeckue u
XUMHYECKHE CBOWCTBA AMUHOKUCIOT (Ha TpUMepe IIuIMHA). buonmornyeckoe 3HaveHHE
aMHUHOKHCIOT. [lenTuaml.

benku kak mpupogHbIE BHICOKOMOJNEKYISpHBIE coeauHeHus. llepBuuHas, BTOpUYHAs |
TpeTHYHAsl CTPYKTypa OeiKkoB. XHWMHUYECKHE CBOMCTBA OEIKOB: THUAPOJIN3, JI€HATypaIus,
KaueCTBEHHbBIC PEAKIIMK HA OCJIKH.

OKcIepuMEHTAIIbHBIE METOJbI M3yUCHHUs BEIIECTB W HUX IPEBPAIICHUI: HAOMIOACHUE U
OMHMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypanus OENKOB MpU HarpeBaHUM, IBETHBIC
peakIun OeIKOB.

BricokoMouieKy/IsIpHBbIE COeTUHEHUS

OCHOBHbBIE TOHSTUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEIWHEHHI: MOHOMEp, IMOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIUMEpPU3AlUU, CPEIHssl MoJeKylspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BHICOKOMOJIEKYIISIPHBIX COESUHEHUN — MOJMMEPHU3ALIUS U TTOJIUKOHICHCAIUS.

OKCHEPUMEHTAJIbHbIE METOJIbl M3YUYEHHUS BEIIECTB U UX MPEBpAIICHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexnpenIMETHBIX CBSI3€M MPU M3YYEHHHM OopraHmyeckor xumuu B 10 kiacce
OCYILIECTBIISIETCA Yepe3 HMCIOJIb30BaHHE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUN, SABISIOUIUXCS CUCTEMHBIMHU [IJISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOuue ecTecTBEHHO-HAayYHbIC TOHATHS: SIBJICHUE, HAy4yHbId (akT, TUIOTEe3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccupukanus, MNEePUOJUYHOCTh, HAONIOCHUE, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE.



®u3uka: marepusi, HSHEPrus, Macca, aroM, O3JEKTPOH, MOJIEKYJd, SHEPreTUYeCKHi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, (PU3HUECKUE BETUYUHBI U
€IMHUIIBI UX U3MEPEHUSI.

buonorusi: xnetka, opranusm, Ouocdepa, oOMEH BEIECTB B opraHu3Me, (HOTOCHUHTE3,
OMOJIOrMYeCKH aKTHUBHBIE BELIECTBA (OEJIKH, YITIEBO/IbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IBI, TIOJE3HBIE UCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKTbI, OCHOBBI PALIMOHATILHOTO MUTAHUS, MOIOIINE CPEICTBA,
JICKapCTBEHHBIE W KOCMETHUYECKHE TIpemaparbl, Marephalbl W3 HCKyCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH.

11 KJIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnuyeckue 0CHOBbI XMUMHH

XuMuyeckuil anemMeHT. Artom. Sapo aroma, H30TONBI. DIEKTpOHHAs 000JOYKa.
DHepreTUUeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- amemMeHTbl. OCOOEHHOCTH
pacripeieieHus1 JIEKTPOHOB MO OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKkTpoHHas KOH(PUTypalus aToMoB.

[lepuonnueckuit 3akoH u llepuoguueckas cucrema xumuyeckux snemeHToB [, U.
MenneneeBa. CBsi3b NEPUOAUUECKOTO 3akoHa U [lepuoguyeckoil CHUCTEMBI XHUMHUUYECKHUX
anemeHToB [[. V1. MeHeneeBa ¢ COBpEMEHHON TEOpPUEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MCHEHUSI CBOMCTB XMMHUYECKHX DJJIEMEHTOB U OOpa3yeMbIX HMHU MPOCTHIX U CIIONKHBIX
BEILIECTB MO IrpyMIiaM U NepuoaaM. 3HaY€HUE NEPUOIMUECKOTO 3aKOHA B PA3BUTUM HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKOW CBS3M (KOBaJCHTHAas
HETOJISIPHAs. W TOJIsIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUs KOBaJICHTHOU
XUMHYECKOU CBA3U (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bomopoanas cBsi3b. BajaeHTHOCTD.
OnexkTpooTpularesibHOCTh. CTeneHb oKkuciaeHus. MIoHbI: KaTHOHBI U aHHOHBI.

BemtectBa MOJICKY/ISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTa. THIBl KPHCTaIIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECCTB OT THUIIA
KPUCTAJUINYECKOU PEIIETKH.

[ToHsATHE O AUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPBI. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudpukamus HeopraHmdeckux coeauHeHui. HomeHkiarypa HeopraHHYeCKHUX
BEIIECTB. [ eHeTnueckas CBA3b HEOPraHMUYECKUX BEIIECTB, NMPUHAMICKAIIUX K Pa3IUYHBIM
KJIaCCaM.

Xumudeckas peaknus. Krnaccudukanus XAMHYECKMX pEakIuii B HEOPraHHUYECKOW H
OpraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MAcCChl BEILIECTB, 3AKOH COXPAHEHUS U MPEBPAILCHUS
SHEPrUu NPU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziudHbIX (akTtopoB. OOparuMble peaxiuu.
Xumuueckoe paBHOBecHe. DaKTOpBI, BIMSAIONIME HA COCTOSSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpuaumn Jle Ilarense.

OnexrponuTndeckas aucconuanus. CunbHble U ciabbie 37eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KHUCJIAs, HEUTpaJbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpPUMEHTAJIbHbIE METOJ/Ibl M3yUYEHHsI BEIIECTB M HUX MNPEBPAIICHUN: JTEMOHCTpaIUs
tabnun «llepuonmyeckas cucrema xumuueckux siaeMeHToB J[. M. MenneneeBay, usyueHue
MOJIeTIel KPUCTAUTMYECKUX PEMIETOK, HAONIONEHWEe W OMHCAaHWe JIEMOHCTPAIMOHHBIX U
71a00OpaTOPHBIX OMBITOB (Pa3JIOKEHUE NEPOKCHIA BOAOPOAA B MPHUCYTCTBUHU KaTaau3aropa,
ONpPEAEIIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO WHANKATOPA, PEAKIUU
MOHHOTO OOMEHa), TPOBEJCHUE MPAKTUIECKON paboThl «BrnusHue pa3nmuuHbX (akToOpoB HA
CKOPOCTb XUMHYECKOU pEaAKIIUN».

Pacuérnbie 3amaun.

Pacuétel 1o ypaBHEHMAM XUMHYECKHUX pEaKIUd, B TOM 4YHCIE TEPMOXUMHUYECKUE
Pacy€Thl, PaCYETHI C UCIIOIB30BAHUEM ITOHATHUS «MACCOBAs JI0J1S1 BELIECTBAY.

Heoprannuyeckasi xummust



Hemeramnel. Ilonoxxenme HemeramuioB B llepuonnueckoil cHCTEME XHMHUYECKHX
anemeHToB [[. M. MenneneeBa U OCOOEHHOCTH CTPOEHHS aromMoB. PU3NYECKHE CBOMCTBA
HEMETaJIOB. AJIJIOTPOIUS HEMETAIIIOB (Ha IpUMepe KUCIopoa, cephl, pocdopa u yriepona).

XUMUYECKUE CBOMCTBA BaKHEHIIMX HEMETasIoB (rajoOreHOB, cepbl, a3ora, (ocdopa,
ymiepoga MU KpPEeMHHsS)) W HUX COCIUHEHHH (OKCHUIOB, KHUCJIOPOJACOACPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHEHUM ).

[IprMeHeHne Ba)XHEHIINX HEMETAJUIOB U UX COCAUHEHUM.

Mertasubl. [lonoxxenue metaiuioB B [lepuoanueckor cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOSHHUSI AIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiiioB. OOmue
¢uznueckue cBoiicTBa MeTauioB. CIulaBbl METAUIOB. DJIEKTPOXUMHUUYECKUNA psAJl HAPSKSHUM
METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAJJIOB (HATpuil, Kajluid, KaJbl[Ud, MarHuu,
AJIOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O61ue crocoOs! MoMyYeHust MeTalioB. [IpuMeHeHre MeTaIoB B OBITY U TEXHUKE.

OKCMEPUMEHTAJIBHBIE METOJbl H3YyYCHHUS BELIECTB MU MX NPEBPALLCHUN: H3yYEHUE
KOJUTEKIIMM «MeTaibl ¥ CIIaBbl», 00pa3lloB HEMETAJUIOB, PEHIEHUE JKCIEPUMEHTATbHBIX
3aja4, HaOJMOJEHWE ¢  ONMUCAaHHE JEMOHCTPAIMOHHBIX U  J1aOOpPaTOPHBIX  OMBITOB
(B3auMoOJIeliCTBUE THAPOKCHIA AJTIOMUHUSI C PACTBOPAMH KUCIOT M IIEJIOYeH, KaueCTBEHHBIE
peaKIuy Ha KaTUOHBI METAJLIOB).

Pacuérnple 3agaumn.

Pacuérel mMaccel BemiecTBa WM 00BbEMa Ta30B MO HM3BECTHOMY KOJWYECTBY BEIECTRBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJINUECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponb xumuu B o0ecrieueHnH YKOJIOTHYECKOM, YHEPTETUUECKONU M MTUIIIEBON O€30MMacHOCTH,
pa3BUTUU MeaAuluHbl. [IOHSATHE O HAyyHBIX METOAAX IO3HAHUS BEIIECTB M XUMHYECKUX
peaKuid.

[IpencraBnenus o0 OOMIMX HAy4YHBIX MPUHIUIAX POMBIIUIEHHOTO TOJTYy4YEHUs
BaYKHEUIINX BELIECTB.

UenoBek B MHUpPE BEIIECTB M MarepualioB: BaXXKHEHIINE CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTrepHuajbl, KPacKH, CTEKJIO, KepaMHKa, Marepuajbl sl 3JIEKTPOHUKH,
HaHOMAaTEPHUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE YIOOPEHHUS.

XUMHUSL U 30pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJb30BAaHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO UCTIOIB30BaHMUS MIPENApPaToB OBITOBOM XUMHUHU B MOBCEIHEBHOMN KU3HU.

MesKTpeIMETHBIE CBSI3H.

Peanuzanusi MeXXMpeIMETHBIX CBSI3EH MPH M3YYCHUHU OOIIEel M HEOPraHWYECKONH XUMHUU B
11 kmacce OCYHIECTBISIETCS Yepe3 UCHOJIb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATUM, TaK W TMOHATHH, SBISIOIIMXCA CHCTEMHBIMU [JIi OTAEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE IOHATHSA: HAYYHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajaM3, CHWHTE3, KiIaccuukamusi, TMEePUOTUIHOCTh,  HAONIOACHUE,  OKCIIEPUMEHT,
MOZEIUPOBAHNE, UBMEPEHNUE, SIBJICHHUE.

®dusuka: Marepus, dHEPIrUs, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HU30TOIl,
PaANOaKTUBHOCTh, MOJIEKYJIa, YIHEPTEeTHUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSTHUE BENIECTBA, (PU3NYECKHE BETUYHHBI U SAMHUIIBI UX U3MEPEHHS, CKOPOCTD.

buonorusi: knetka, opraHu3M, SKOocHCTeMa, Oumocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepasibl, TOpHBIE MOPO/IbI, OJE3HbIE UCKOMAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonorusi:  XMMHMYECKas  MNPOMBIIUJIEHHOCTb,  METAJUIyprus,  MOPOU3BOACTBO
CTPOUTEBHBIX Marepualios, CEJIbCKOXO35ICTBEHHOE IIPOMU3BOJICTBO, MALLIEBAs
MPOMBIIIIEHHOCTh, (hapMarieBTU4eCKasi MPOMBIIUICHHOCTh, TMPOW3BOICTBO KOCMETHYECKHUX
MPENapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, 3JIEKTPOHHAS MPOMBIILUIEHHOCT,
HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMU A

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOEHHS OOYyYarolUMUCS
MpOrpaMM CpeTHETo 00I1Iero 0opa3zoBaHus (TUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-metonuueckoil OCHOBOM Jisi pa3pabOTKU IJIAHUPYEMBIX PE3YJAbTaTOB OCBOCHUS
MIpOrpaMM CpeTHETO O0IIero 00pa3oBaHusl ABISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO/I.

B cooTrBeTcTBUU C CHUCTEMHO-JESATEIIBHOCTHBIM TMOJXOIOM B CTPYKTYyp€ JUYHOCTHBIX
pEe3yJIBTaTOB OCBOCHHS TMpeAMeTa «XHMHUsS» Ha YPOBHE CpeIHEro oOIiero oopa3oBaHUs
BbIJICJICHBI CJIEYIOIINE COCTABIISIONINE:

0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON UJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOONPEIEICHUIO;

HaJM4Yue MOTHBAIIUU K OOYUYCHHIO;

IeJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH HAa OCHOBE KJIFOUEBBIX
IIEHHOCTEHW M UCTOPUUYECKUX TPAJAUIUN 0a30BON HAYKHU XUMUU;

TOTOBHOCTb U CHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIbHOCTH
IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIMMHU IEJTOCTHON CHUCTEME XUMHYECKOTO
oOpa3oBaHus;

HaJU4YUe TPABOCO3HAHMS DKOJIOTHUYECKON KYJABTYPbl M CIIOCOOHOCTH CTaBHUTh ICIH U
CTPOWTH )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS TpeaMeTa «XUMHUS» JTOCTUTAIOTCS B E€IUHCTBE
y4eOHOW ¥ BOCHHUTATEIIBHOW JEATEIbHOCTH B COOTBETCTBHHM C TYMaHHCTHYECKHMH,
COITMOKYJIBTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH U HJi€alaMUd POCCUHUCKOTO
TPaXKJIAHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMHM M TpaBHJIaMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOINO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS TMYHOCTH OOYYArOIINXCS.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHUS NMpeaMeTa «XUMUS» OTPakaroT C(HOPMUPOBAHHOCTh
OMbITAa TO3HABATENILHON M TPAKTHUYECKOW JAESTENIbHOCTH OO0YyYaloUIuXCs IO pealu3aluu
OPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBAKCHUS
K 3aKOHY U IPaBOIOPSAIKY;

IPEACTABICHUSI O COLMAJIBHBIX HOpPMaxX U MpaBUIaX MEXKIWYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPU CO3MAHUHM y4eOHBIX
IPOEKTOB, PpEIIEHWH Y4YEOHBIX M T[IO3HABATENBHBIX 3a/1a4, BBIMOJHEHUH XUMHUUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX TIPY aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOH JACSATEIBHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOTO OTHONIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOM
XUMUU;

YBOXECHHS K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUHU M MPAKTHYECKOTO NMPUMEHEHUS
XAMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHUS HAYKH €CTh PE3YJbTaT JUIMUTEIbHBIX HAOIIONEHUH,
KpPOMOTJMBBIX YKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSSHHOTO TPYJa YUYEHBIX U MPAKTUKOB;

MHTEpeca M T[IO3HABATEJIbHBIX MOTHBOB B TIOJYYEHHH M TMOCIEAYIOUIEM aHalu3e
nH(OPMAIINH O TIEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTEYeCTBEHHOM XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

HPaBCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO TTOBEAECHUS,

CIIOCOOHOCTH OIIEHUBAaTh CHUTyalldd, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMU, H
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEJEHHUE U TMOCTYNKH CBOMX TOBAPUILEH C MO3ULIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCJIEICTBUI 3TUX MOCTYIKOB,;

4) popmupoBaHus KyJbTYpPbI 310POBbSI:



MOHUMAaHUsl LEHHOCTEeH 340poBoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 3/10POBBIO;

coOMofIcHUsl MpaBmil 0€30MacHOr0 OOpalleHUsl C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMS I[IEHHOCTU TNPaBUJ HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIOACH;

OCO3HAHMUsSI TOCJICICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUCK (YIMOTPEOSICHUS aJKOTOJIS,
HAapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I1IeCTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX AEATECIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUM MPaKTUUECKUX 3a7ad COLUAIBHOU
HaIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJbI);

UHTEpECa K MPAKTUYECKOMY M3YUYEHHUIO MPodecCuil pa3InuyHOro poja, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUS TTPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKEHUS K TPYY, JIIOISAM TPyJa U pe3yJbTaTtaM TPYIAOBOU eI TEIHbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOpPY HWHIMBHUIYaJbHOW TpaeKTOpUU OOpa3oBaHuUs,
Oynymiet mnpodeccuu u peanusalid  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

DKOJIOTMYECKH  II€1eCO00pa3HOTO  OTHOIICHUS K  TPUPOAE, KAaK  HCTOYHHUKY
CYIIIECTBOBAHUS KM3HU HA 3eMJIE;

NOHUMaHUsI  TIOOAJBHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJieM,  BIUSHUS
PKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE TIPUPOTHON U COLIMATBHOM CPEJIbI;

OCO3HaHMsSI HEOOXOJUMOCTH WCIIOJIb30BAHMS JOCTHIXKEHUNW XUMHHU JUIS  PEIICHUS
BOIIPOCOB PAITMOHATBLHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS NEUCTBUMN, MPUHOCIUIUX BpEl OKpYKAOLEH NPUPOIHOU cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHE NOCJEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAILATh UX;

HaJU4Yusl Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTMYECKON KYJIbTYpbl, ONbITA
NEATEIbHOCTH HJKOJIOTMYECKON HAlpaBI€HHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS HUMHU B
NO3HABaTEeIbHONW, KOMMYHHMKAaTUBHOM M COIMAJIBHOM MPAKTUKE, CIOCOOHOCTH M yMEHUS
AKTUBHO MPOTUBOCTOSATH UJICOJOTUU XeMOpOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKW U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CeU(PUKA XUMHHM KaK HayKd, OCO3HaHHS €€ poiau B (POPMUPOBAHHH
pPAIMOHAIIBHOTO HAYYHOTO  MBINIJICHUS, CO3JaHUM LEJOCTHOTO TPEACTAaBICHUS 00
OKpY’KaloIlleM MHUPE Kak O €IMHCTBE HPUPOAbl U YEJIOBEKa, B TMO3HAHUM TMPUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JJIi COBPEMEHHOMW IUBUIM3AIMU: B €€
T'YMaHUCTUYECKON HANpaBJICHHOCTH W Ba)KHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJABTYpBI, PEIICHHH T[I00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBCBOM, HSHEPreTHUYCCKOM, IHINEBOM MW DSKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIUITMHBI, OOSCIIEYCHUH yCIOBUN YCIEUTHOTO TPY/a M IKOJOTUYECKH KOM(POPTHOU >KU3HH
Ka)kJ0ro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJB30BaTh IMONy4aeMble 3HAHUS
JUIsL aHalin3a U OOBSICHEHMS SIBIICHUM OKPYXAIOIIEro MHUpa M MPOUCXOASIINX B HEM
M3MCHCHHM, YMEHHUS JellaTh OOOCHOBaHHBIE 3aKJIIOUEHUS HA OCHOBE HAyYHBIX (DAaKTOB U
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XUMHUYECKUE 3HAHUA [UJIsl PEHICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HEMPEPHIBHOMY OOpPa30BaHMIO MU CaMOOOPA30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW IO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU;



MHTEpeca K OCOOCGHHOCTSIM Tpyda B pa3nuyHbix cdepax mnpodeccuoHaIbHOU
TESTETHPHOCTH.

METAITPEIMETHBIE PE3VYJIBTATDBI

MeramnpeameTHbie pe3yiabTaTbl OCBOCHHUSI Y4EOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero o0iiero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUSI OOYYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIC) OOIIeHAyYHbIC TOHSITHS, OTPAXKAIOIIME IETOCTHOCTh HAYYHON KapTHUHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPTHs, SIBICHHUE, MPOIECC, CHUCTEeMa, HAy4yHbIM (akT, TPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OpHs, HUCCIIeIOBaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpPCAJIbHbIC  y4eOHBbIE  JeicTBUS  (TO3HABAaTENIbHbIE,  KOMMYHUKATHBHBIC,
perynsTuBHbIC), oOecneunBatonue ¢GopmupoBaHue (GYHKIMOHAIBHOW TPaMOTHOCTH U
COIMATILHON KOMITIETEHIIUN 00YYatOINXCS;

CIIOCOOHOCTh ~ OOYYalOIIUXCS ~ UCMOJB30BaTh OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M yHUBEpCAJIbHbIC y4ueOHbIE IEWCTBHUS B TO3HABATCIILHOU U
COLMAJIBHOU IIPAKTUKE.

MerarnpeamMeTHble pe3yabTaThl OTPaXarT OBJAJEHUE YHUBEPCATBHBIMU YUCOHBIMH
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JCHCTBUIMU.

OBianeHne yHUBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH JI€HCTBUAMMU:

1) 0a3oBbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITEIbHO (POPMYIUPOBAaTh M aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarTh;

OTIPENIETSATh 1IeJIU JICSITEIHPHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU UX JIOCTHIKCHHS,
COOTHOCHTB PE3YbTaThl AEATEIbHOCTH C IOCTABIECHHBIMHU LIEJISAMU;

UCITIOJIB30BaTh NPU OCBOCHUM 3HAHHMM NMPUEMBI JJIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHblE MPHU3HAKKM TMOHATUM M YCTAaHABIMBAaTh WX B3aWMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATHS 1711 OOBSICHEHHUS OTAEIbHBIX (DAKTOB U SABJICHUN;

BBIOMpATh OCHOBAaHUA U KPUTEPUM IS KiIacCU(UKALUU BEUIECTB W XUMHUYECKUX
peaKkuuii;

yCTaHABIMBATh NPUYNHHO-CIICACTBEHHBIE CBSI3M MEXKIY N3YyUYa€MbIMU SIBICHUSIMH;

CTPOHUTH JIOTMUECKHUE PACCYKJECHHUS (MHIYKTUBHBIE, IEAYKTUBHbBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSIX, (OPMYIUPOBATH
BBIBOJIBI U 3aKIIOYEHUS;

IPUMEHATH B IIPOLIECCE MMO3HAHUSA, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIEIH, TPeoOpa3oBbIBATh MOJNETBHBIE TPEACTABICHUS — XUMHUYECKUM 3HAK (CHUMBOIN)
DIIEMEHTa, XUMHUYeckas (opMmyna, ypaBHEHHE XHWMHUYECKOH peakluu — TMpU PEHICHUH
y4eOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSTh HA3BaHHBIC MOJEIHHBIC
MPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB HW3YYa€MbIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.

2) 0a3oBble HUCCJIeI0BaTeIbCKHE IelCTBHSI:

BJIAJI€Th OCHOBAaMH METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHil;

dbopMynupoBaTh eI ¥ 3a7a4d  HUCCIIEIOBAaHUS, HCIOIb30BaTh ITOCTABICHHBIC W
CaMOCTOATETLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI ii (POPMHUPOBAHUS THUMOTE3BI IO TPOBEPKE TNPABMIHBHOCTH BBHICKA3bIBAEMBIX
CYKIECHUU;

BJIAJI€Th HABBIKAMU CAMOCTOSATENIBHOTO IUIAHUPOBAHUS W MPOBEACHUS YUYEHUUYECKUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH  YMEHUS  HaOMIOmaTh 3a  XOIOM  MpoIiecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €r0 Pe3yabTaT, (HOpMyIUpoBaThb OOOOIIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJAbTATOB MCCIEIOBAHUS, COCTAaBIATh OOOCHOBAHHBII
OTY€T O IMPOAEIaHHOUN padoTe;

MpUOOpETaTh OMNbIT YUYEHUUYECKOW MCCIIEI0BATEIbCKOM M MPOEKTHON JEATEeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOATEIBHOMY IOHMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOAOB MO3HAHMUS.

3) padora ¢ uHpopmMaHei:



OPUEHTUPOBATHCA B PA3IUWYHBIX HCTOYHUKAX HH(pOpManuu (HAyyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHaJIM3UpoBaTh MHGOPMALIMIO PA3IUYHBIX BUAOB M (OpPM MPEACTaBICHUS, KPUTHYECKHU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(GopMyaupoBaTh 3ampoChl U NPUMEHATH Pa3IUYHbIE METOABI MPU NOHCKE U OTOOpE
uH(pOpMaLK, HEOOXOTUMOM ISl BBIMOJIHEHUS YUEOHBIX 3a7ja4 ONPEEIEHHOIO TUIIA;

MPUOOPETATh OMBIT UCIIOJIB30BAHMS MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (GOpMYy TMpeAcTaBieHHUs HH(OpMauu
(cxembl, rpaduKu, AUarpaMMbl, TaOJUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHbIM $3BIK B KauecTBE CPEACTBa NpU pabdoTe C XUMHYECKOU
nHpopManuel: TPUMEHATh MEXIpeAMeTHbIe ((PU3MYECKHe M MaTeMaTUYecKue) 3HaKU U
CUMBOJIbI, OpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BIBATH 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HAMVISITHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH AeHCTBUAMM:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX/1aeMOM TEMBI B XO/I€ IMAJIOTa W/WUIN AUCKYCCHH,
BBICKa3bIBaTh HJEH, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MIPEUTOKEHHOMN 3a71a4K;

BBICTYIIATh C MPE3EHTAlUeN Pe3yabTaToOB MMO3HABATEIBLHOU NESITEbHOCTH, MOJYYEHHbBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TMPU BBHIMOJHEHUU XHUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAaHUIO CBOMCTB HM3y4yaeMbIX BELIECTB,
peanuzanuu y4eOHOTO MpoekTa M (OPMYyIUPOBATh BBHIBOABI MO pe3ylibTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUH MYTEM COTIaCOBAHMSI MO3UIUHN B X0/I€ 0OCYXX/IEeHHU U 0OMEHa MHEHUSIMU.

Ogi1aieHNe YHUBEPCAJIBLHBIMH PeryJATUBHBIMHU AeHCTBHAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MMO3HABATEIBHYIO JEATEIbHOCTD,
onpezenss e€ 1eNu U 337a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeJiaraeMblii aJrOpuTM JAEHCTBUNA NPHU BHIMOJIHEHNN YY€OHBIX U UCCIIEOBATEIbCKUX 3aay,
BbIOMpaTh Haubosee 3P PeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIYYE€HUsI HOBBIX 3HAHUN
0 BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIECTBIISITh CAMOKOHTPOJb CBOEW JEATENBHOCTHM Ha OCHOBE CaMoOaHalIu3a M
CaMOOILICHKH.

INPEJMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMUsD» OTPAKAIOT:

c(hopMUPOBAaHHOCTD TMPEJACTABICHHA O XUMHUUYECKOW COCTABISIIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XMMHH B TO3HAHWUU SIBICHHUH MPHUPOABI, B (HOPMHUPOBAHUU
MBIIICHUS W KYIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIHLHOW TPAaMOTHOCTH, HEOOXOIUMOM IS
pElICHHs] TPAKTUYECKUX 3a/lad M IKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPELIE;

BJIAJICHUE CHCTEMOM XWUMHMUYECKUX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJAraroIIve
MOHATHS (XUMUYECKUW DJIEMEHT, aroM, »JJEKTPOHHAas 000J0YKa aToMa, MOJeKyIa,
BaJICHTHOCTh, dJEKTPOOTPHUIIATEILHOCTh, XWMHUYECKas CBSI3b, CTPYKTypHas ¢opMymna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YITIEpOIHBIN
ckenet, (yHKIMOHAJNbHAs TPyINIa, pagukall, U30MepHus, HU30MEpbl, TOMOJOTHYECKUUN psI,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEPIKAIINE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHbIE COEIUHEHMS); TEOPUM M 3aKOHBI (TEOpHs
CTpoeHUusi oprannueckux BemecTB A. M. BytiepoBa, 3akoH COXpaHEHHUsI MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHHU; MHUPOBO33PEHUECKUE 3HAHUWS, JICKAIINUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUU, (PaKTOIOrMYeCcCKUe
CBEJICHUSI O CBOICTBaxX, COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIOJIb30BAHUM BaKHEUIIHX
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU JI€SITENIbHOCTH YEI0BEKA;



c(hOpMUPOBAaHHOCTh ~ YMEHUU  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHATHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, WCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU ONUCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCAUHECHUN;

c(hopMUPOBAaHHOCTH YMEHHM HCIOJIb30BaTh XUMUUYECKYI0O CUMBOJIMKY JJISI COCTaBICHUS
MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpami€¢HHON) QOopMyll OpraHM4YeCKUX
BEIIECTB M YPABHCHUM XUMHYECKUX PEAKLIHM, M3rOTaBIMBATh MOJCIH  MOJIEKYII
OpPraHMYeCKUX BEIIECTB IS WUIIOCTPALMM HMX XHUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHHUS;

chopMUPOBAaHHOCTH  YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpraHWYeCKUX BEHIECTB MO KX COCTAaBy M CTPOCHUIO K OMNpeAeiEHHOMY KIacCy/TpyIie
COEIMHEHUN (yrneBogopobl, KHUCJI0POJ " a30TCOAEpKAIINEC COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIC ~ COCWHEHHUsI), JaBaTh MM Ha3BaHUS 10 CHUCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takke mNpUBOIUTH TPUBUAIBHBIE Ha3BaHUA OTHAEJbHBIX
OpraHUYECKUX BEUIECTB (ITHWIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIINKOIb, TIUIEpUH, (peHo,
dbopmanpaerua, aneTaNbAeru]l, MypaBbUHAs KHUCIOTA, YKCYCHas KHCIOTa, OJEHWHOBAs
KHUCIIOTa, CTEapUHOBAsI KUCIIOTa, TIII0K03a, (PPYyKTO3a, KpaxMall, eJUI0103a, TIUIHH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNATh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKHX
COoeIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

c(hopMUPOBAHHOCTh YMEHHUSI MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa ajist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHHUSI MaCChl BEUIECTB,;

c(hopMUpPOBAaHHOCTh YMEHHMH XapaKTepH30BaTh COCTAB, CTpPOCHUE, (HU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUMHUYHBIX MPEACTABUTENCH Pa3IUYHBIX KIACCOB OPTaHUYECKUX
BeIIeCTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyramueH-1,3, metundyraauen-1,3,
OCH30JI, METaHOJI, TAHOJ, YTUJICHIIMKOJb, MIUIEPUH, (PEHOJI, alleTaabJAeTu1, MypaBbuHAs U
YKCyCHasi ~ KHUCJIOTBhI, TJIIOKO3a, Kpaxmaji, [eJUI0jI03a, AaMUHOYKCYCHas  KHCJIOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKAY HHMHU YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUH C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(hOpMHPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKHU YIIEBOJOPOTHOTO CHIPHS
(nedTh, TPUPONHBIN Ta3, yrojib), CIOCOOBI MX MepepaboTKU U MPAKTUUYECKOE NMPUMEHEHHE
POAYKTOB MEpPepadOTKu;

c(hOpMHPOBAaHHOCTh YMEHUN MPOBOAUTH BBIUHUCICHUS MO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00BbEMaA, KOIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUN );

chopMUPOBAaHHOCTh YMEHHMM BIaJACTh CHUCTEMOW 3HAaHMM OO0 OCHOBHBIX MeETOAaX
HAyYHOT'O I[IO3HAHUS, MCHOJb3YEMbIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMUYECKUX
aBeHni  (HaOJIomeHHe, W3MEpPEHUE, OKCIIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHMS [JISl TMPUHATHA PELIICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHHUH COOIIOAATH MPABHIIA MOIH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  000pYyIOBaHHMEM, a TakKKe IMpaBuia OOpalieHuss C BEIIeCTBaMU B
COOTBETCTBUH C UHCTPYKIUSIMU IO BHITIOTHEHUIO TA00OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH IJIAHUPOBATH ¥ BBHIMOIHATH XUMUYECKHH HKCIIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB MPH HArPEBAHUM, MOJYYEHUE STUJICHA U H3y4YCHHE
€ro CBOICTB, KaueCTBCHHBIC PEAKIIMM OPTAaHMYECKUX BEIIECTB, JAcHAaTypamus OETKOB Mpu
HAarpeBaHWM, IIBETHBIC pEaKIUh OEJIKOB) B COOTBETCTBUM C TMPABUIAMU TEXHHUKHU
O0e3omacHOCTH TIpU OOpalleHnH C BeHmEeCTBAaMU U J1aO0OpaTOPHBEIM  O0OpPYIOBaHUEM,
MPENCTABIATh PE3YAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHUU
COOTBETCTBYIOLIUX peakiuil 1 GOpMYITHUPOBATH BHIBOJbI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHPOBAaHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(MOPMAIIHIO,
MOJIy4YaeMyl0 M3 Pa3HbIX HMCTOYHUKOB (cpencTBa maccoBoil uH(popmanuu, WHTepHer u
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHI COOJIIONATh MpaBWIa HKOJOTUYECKU IIeJIecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM AESATEIBHOCTU B IEJSIX COXPAHEHHUS CBOETrO 3JI0POBbSl U
OKPYXAIOIIECH MPUPOIHOMN CPelibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA KMBbIC OPTaHU3MBbI
ONpPENENEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica nokasarens IIJIK, moscHsaTe Ha



IpUMEpPaX CHOCOObl YMEHBIIEHHS M MPEAOTBpAIlCHHs HMX BpPEIHOTO BO3JIEWUCTBHUS Ha
OpraHU3M 4Y€JIOBEKa,;

ISl 00y4aroIUXCsl ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XMMHYECKUX SIBICHUI;

IUIA CIENbIX M CIa0OBUAAIIMX OOy4YalOIUXCA: YMEHHME MCIOJIb30BaTh peEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nins 3anucu Xumudeckux Gopmyi.

11 KJIIACC

[IpenmeTHbie pe3ynabTaThl OCBOeHUS Kypca «OOIass M HEOpraHuuecKas XUMU»
OTpaXaloT:

c(hOpMUPOBAaHHOCTh TMPEJCTABICHUN: O XUMHYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAayYHOU KapTHUHBI MHpA, POJIM XMMHHM B TMO3HAHUU SIBICHUU TPUPOALI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYTBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATBHON T'PAaMOTHOCTH, HEOOXOAMMOM st
pelieHrs TPAKTUYECKUX 3aJad U DKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U MPUPOIHOM CPEIIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpAas BKJIIOYAET: OCHOBOIIOJAraloIIue
HOHATHSA (XMMHUYCCKUN DJIEMEHT, aroM, W30ToIl, S-, P-, d- 3JIEKTPOHHBIE OpPOUTAIM ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BaJIGHTHOCTH, JJIEKTPOOTPUIIATEIBHOCTh, CTETICHb
OKHCJICHUS, XUMHYECKas CBA3b (KOBaJiEHTHas, HWOHHAs, MeETaJUIM4ecKas, BOIOPOIHAs),
KpUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX PEaKluil, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJIUTHUYECKAS TUCCOIUALINS, OKUCIUTEIh, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOW  peaklnH, XUMHUYECKOe pPAaBHOBECHE); TEOPUU H  3aKOHBI  (TEOpHs
AJIEKTPOJIMTUYECKOW Aucconuanuu, nepuoanueckuii 3axkoH [[. M. Mengeneesa, 3akoH
COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS YHEPTUU MIPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMSI,
Jexanme B OCHOBE IOHUMAHMS TNPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBICHUM,
(dakTomOrMuecKue CBEIACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U  OE30MaCHOM
UCIIOJB30BAaHUM BAaXHEHIIMX HEOPraHMYECKUX BeIIeCTB B OBITY M MPaKTHYECKON
NEeATEIbHOCTH YEJIOBEKA;

CHOPMHUPOBAaHHOCT, ~ YMEHUW  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHSITHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU ONHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAaHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYI0 CUMBOJIHUKY JJII COCTaBICHUS

OpMYJl BEIIECTB M YPAaBHEHUN XUMHUUYECKUX PEAKIUH, CUCTEMAaTHUYECKyl0 HOMEHKJATypy
IUPAC) u TpuBHalbHBIC Ha3BaHUS OTJEJIBHBIX HEOPraHMYECKUX BEHIESCTB (yrapHBIM ras,
YIJIEKUCIIBIN ra3, aMMHUaK, raméHas U3BECTh, HeraléHasi U3BECTh, IUThEBAs COAA, MUPUT U
Ipyrue);

C(hOpMHPOBAaHHOCTH YMEHUW ONpENeNsiTh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOM CBA3U
(xoBasieHTHAasl, HOHHAsI, METAJUTNYECKasi, BOJOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAIINYECKOI
pPEIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas, HOHHAs, MeTajInyeckas),
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCIUHEHU;

c(hOpMHPOBAaHHOCT, YMEHHH yCTAHABIHMBATH TMPUHAJICKHOCTh HEOPTAHHUYECKUX
BEIIECTB 0 UX COCTaBY K OMPEeIEHHOMY KIIACCY/TPYIINE COSANHEHUH (MPOCThIE BEIIECTBA —
METaJIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUSI, KUCIOTbI, aM(POTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAaHHOCT, YMEHHU PACKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (PYHKIINH;

chOpMHPOBAaHHOCT, YMEHHHA XapaKTEpHW30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX EMEHTOB 1—4 nepuonos [leprnoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
W. MeHnneneeBa, HCIONB3Ys TOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKHEC
YPOBHU», OOBSICHSATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCOMHEHUH TI0 Tepuoaam u rpymmam l[lepruoguyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB /l.
H. Menpeneena;

c(hopMUPOBAaHHOCTh YMEHHMI XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE
CBOWCTBA HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE



TCHETUYECKON CBS3UM MEXKAYy HEOPraHMYECKMMHU BEIIECTBAMU C TMOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAHHOCTh YMEHUS KIACCUDUIIMPOBATh XUMUYECKUE PEAKIMU MO PA3TUYHBIM
MpU3HaKaM (YHCIIy M COCTaBy pearupyrolinux BeIIEeCTB, TEIUIOBOMY 3(deKTy peakuuw,
W3MEHEHUIO CTENEHEW OKHUCICHHUS DJIIEMEHTOB, OOpaTUMOCTHM  pEaKIuu, Yy4acTHIO
KaranmzaTropa);

c(hopMUPOBAaHHOCTh YMEHUU COCTABIATh YPAaBHEHUS PEAKIMl pa3IMUHBIX THUIIOB,
MOJIHBIE M COKpAIlEHHBIC ypaBHEHHUS pEaKIMii MOHHOTO OOMEHa, YYUTBIBas YCJIOBUS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 0 KOHIIA;

c(hopMUPOBAaHHOCTH YMEHHUH MPOBOAWTH PEAKIUHU, MOATBEPKIAIONIME KaueCTBEHHBIN
COCTaB pAa3JUYHBIX HEOPraHUYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOopMHPOBAaHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTH OKHCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUUN IIOCPEACTBOM COCTaBIEHMsI D3JEKTPOHHOIO OanaHca 3THX
pEeaKLHnii;

c(hopMUPOBAaHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU pEaKIuu
OT pa3NUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO0 PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hopMUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh XUMHUUECKHE TMPOIECCHl, JIekKallue B
OCHOBE  IPOMBIIUICHHOTO  TMOJYYEHHS  CEPHOM  KHUCIOTh, aMMHaka, a  TaKxke
c(hopMUPOBAaHHOCTh TPENCTABICHUNH 00 OOIIUX HAYYHBIX NPHUHIMIIAX U DKOJOTHYECKUX
npoOIeMax XUMHUYECKOTO TTPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOAUTH BBIUYMCICHUS C HCIIOIL30BAHUEM TIOHSITHUS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B MPU XUMUUYECKUX
peaKIusiX, MacChl BENIECTBA WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOro 3 dekra peakiuy Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHHUH COOJIOAATH MPaBUJIa MOIb30BaHUS XUMUYECKON MOCYI0HN U
naboparopHbIM  000pyIOBaHHMEM, a Takke IMpaBuia oOpalleHuss C BeHIeCTBaMU B
COOTBETCTBUM C UHCTPYKIUSIMU IO BBHIMIOJTHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB;

Cc(hOpMHUPOBAaHHOCTh YMEHUH IJITAHUPOBATHh M BBHIMOJIHATH XUMUYECKHH HKCIIEPUMEHT
(pasznoxkeHue TEpOKCHUIa BOAOPOAA B NPUCYTCTBUU KaTaiau3aTopa, ONpeNeieHUE Cpeibl
pPacTBOPOB BEIIECTB C IMOMOIIBID YHUBEPCAIBHOTO WHIAMKATOPA, BIWSAHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON pEaKIMh, pPEeakiMd MOHHOTO OOMEHA, Ka4yeCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPUI-AaHUOHBI, HAa KATHOH aMMOHHUS, pEIICHHUE
AKCIIEPUMEHTAJBHBIX 3aAad mo Temam «Mertamue»y u «HemeTtanmnsl») B COOTBETCTBUU C
npaBUjIaMHd TEXHUKH O€30MacHOCTH TpH OOpalleHWHd C BEIIECTBAMU M JIA0OpaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XMMHYECKOTO JKCIEPUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peEaKIuii ©u (HOpPMYIHpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTaTOB;

c(hOpMHPOBAaHHOCTh YMEHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYI0 WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpeIcTBAa MAacCOBOM KOMMYHHUKAlMHU, VHTEpHET u
IPYTHUX);

c(hOopMHPOBAaHHOCTh YMEHHI COOIONaTh TMpaBWiIa JKOJIOTHYECKH IeJIeCO00pa3HOro
MOBEJEHUS B OBITY W TPYIOBOM AESATEIBHOCTU B ILEJSIX COXPAHEHHUS CBOETrO 3JI0POBbS U
OKPYXAIOIIEH MPUPOIHOMN CpeJibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KMBBIC OPTaHU3MBbI
ONpPENENEHHBIX BEMIECTB, MOHMMAas cMbIica mnokaszarens [IJIK, moscHare Ha npumepax
CIOCOOBbl YMEHBIICHHS] W TMPEAOTBPAILCHHS WX BPEIHOIO BO3ACHCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIsl 00yYaroluXcsi C OrPAaHUYEHHBIMU BO3MOKHOCTSAMH 3I0POBbS: YMEHUE MPUMEHSTDH
3HaHUS1 00 OCHOBHBIX JJOCTYMHBIX METOAAX MO3HAHUS BEUIECTB U XUMHYECKUX SIBICHUI;

JUISL CIIETIBIX W CJIA0OBHUISIIMX OOY4YalOUIUXCS: YMEHUE UCIOJIb30BaTh peabepHO-
TOUCUHYIO cucTeMy oOo3HaueHuit JI. bBpaitng s 3anucu  Xxumudeckux  (GOpMyl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LH(POBbIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HemnpenenbHbie yriieBOIOPOIBI: ATKEHBI, aJTKaTUEHBI,
2.2 pel . HOPOA s 6 1 bub6moreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIICBOAOPOJIOB M MX
2.4 PHpoA e HOPOA 3 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHHust
3.1 Cruptel. Deron bubmmoreka [1OK https://myschool.edu.ru/
3.2 Anwaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 3 bu6muoreka L{OK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnmuoreka IIOK https://myschool.edu.ru/
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Hroro no paszneny
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11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [leproanueckuii 3aKoH 1
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pa3nen 2. Heopranuueckasi XuMust
2.1 MeTtamib bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHHMYECKUX BEIIECTB 2 bu6moreka I{OK https://myschool.edu.ru/
Hroro no pazneny 17 bub6moreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuMUA ¥ KU3HD 4 bu6moreka I{OK https://myschool.edu.ru/
Htoro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHbIE HU(POBLIE
Tema ypoka 0 4acoB P ungp
n/n lara o0pa3oBaTesibHbIE PeCcypChl
Bceero
1 [Ipenmer opraHM4ecKol XMMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopus ctpoeHus oprannyeckux coenuuennii A. M. bytneposa, eé
2 P P P A yHiep 1 bubmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOJKCHHS
[IpencraBnenue o kmaccubUKad OpraHudecKkux BemnecTs. HomeHnkmarypa
3 pea Purcan p - P 1 bub6moreka I{OK https://myschool.edu.ru/
(cucTemaTuveckasi) ¥ TpPUBUAIbHBIC Ha3BAHUS OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — MPOCTEHIIHE TPEACTABUTEIIN AJTKAHOB 1 bub6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bub6moreka I{OK https://myschool.edu.ru/
7 DTWIEH U MPONWIEH — MPOCTEUIINE TPEACTABUTENIN AIKEHOB 1 bubmmoreka L1OK https://myschool.edu.ru/
8 [Ipakrtuueckas padora Ne 1. «IlonydyeHue 3TUIIeHA U U3YYCHHE €TO CBOMCTRBY 1 bubmmoreka [1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnOyraguen-1,3. Ilonydenue
9 a yrak yrak yi 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U pPEe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOSHHS, TOMOJIOTHUECKUHN PSIJL.
10 . p P 1 bu6muoreka I{OK https://myschool.edu.ru/
ATeTHIIEH — MPOCTEHIITNI TIPECTAaBUTEIb aJTKUHOB
11 Boluncienus mo ypaBHEHUIO XUMHUYECKON peaklnu 1 bu6moreka I{OK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 Tolyoll. TOKCHYHOCTh apeHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
I'eneTnueckas cBsI3b YIIIEBOAOPOAOB, MPUHALICKAIIMX K PA3TIUUYHBIM
13 . HOpoR piHaz B P 1 bubaunoreka [1OK https://myschool.edu.ru/
KJ1accaM
[IpupoaHbIE UICTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE
14 PHpOA r AOPOX . PHpOA T 1 bu6muoreka I{OK https://myschool.edu.ru/
He(dTsHbIEe Ta3bl, HePTh U MPOAYKTHI €€ TepepaboTKu
[IpupoaHbIE UICTOYHUKH YIIIEBOAOPO/IOB: IPUPOIHBIN a3 1 MOMYTHBIE
15 PHpOA yE AOPOsL PHpOA yr 1 bu6muoreka L{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas paboTa 1o paszzueiny «YrieBoIOpOIbD) 1 bubnmuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIE OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogoponHas cBs3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ATUICHIJIUKOJIb U INIMLEPUH 1 bubmuoteka LIOK https://myschool.edu.ru/
®deHout: CTpoeHUE MOJIEKYIIbI, PU3NUECKHEe U XUMUYECKHE CBOMCTBA,

19 P et ¢ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 bubmuoteka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIpeNiebHbIE KApOOHOBBIE KUCIOTHI: MypaBbHHAS U

21 8 pel P P 1 bu6moreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpaxTuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBD» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI, KaK TIPEICTABUTEH BBICIITUX

23 P pel 1 bu6moreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbLta Kak COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bub6moreka I{OK https://myschool.edu.ru/
Crnosxnble 2(hUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponmn3

25 up P A P P 1 bu6moreka I{OK https://myschool.edu.ru/
CIIOXHBIX A3(UPOB

26 Kupsr: runponus, npuMeHeHne, OMOJ0THYeCcKast poJib )KUPOB 1 bubmmoreka [1OK https://myschool.edu.ru/
VraeBoasl: cocTas, Kitaccudukanusa. BaxkHeinne mpencTaBuTeIN: TIIFOK03a,

27 g (ucar e 1 bubmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak IpupoIHbIE TOIMMEPbI 1 bubmmoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazneny «Kucnopoconepxaiire opraHuu4ecKue

29 P P pasAey poAcoACpHatue op 1 bu6moreka I{OK https://myschool.edu.ru/
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bub6moreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX

31 Potep p 8 1 bu6muoreka I{OK https://myschool.edu.ru/
ouonorundeckoe 3HaueHue. [lentuapi

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCAUHEHUS 1 bu6muoreka L{OK https://myschool.edu.ru/

33 OCHOBHbIE IOHATHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN 1 bubmuoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUIA.

34 g YAp g 1 bu6muoreka I{OK https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KIIACC

KoiaunuectB Hara
Ne DJIeKTpOoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4YeH
n/n o0pa3oBaresIbHbIE pecypchl
Bcero us

1 XUMHUYECKUH 271€MEHT. ATOM. DJIeKTpOHHAs KOH(PUTYpaIusi aTOMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH U [leproanyeckasi cucTeMa XUMHUYECKHX AJIEMEHTOB

2 P P ! 5 1 Bu6maorexa LIOK https://myschool.edu.ru/
J1. 1. MeHneneeBa, uX CBA3b C COBPEMEHHOM TEOPUEN CTPOECHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U HX

3 COEIMHEHUH TI0 TPYyIIaM U eproaM. 3HaYeHHE MePUOIMIECKOTO 3aKOHA U 1 bubmuorexa L1OK https://myschool.edu.ru/
cucTeMbl XuMHu4deckux anemeHToB .M. MenaeneeBa B pa3BUTHN HAyKH
Crpoenue BemiecTBa. XUMHUECKAsl CBSI3b, €€ BUIBI; MEXaHU3MBI

4 P . ’ ’ 1 bubmoreka I{OK https://myschool.edu.ru/
o0Opa3oBaHMs KOBAJIEHTHOU cBA3U. BogopoHas cBs3b
BaneHTHOCTE. DIeKTpoOTpHIIaTeILHOCTh. CTeneHs okucieHus. BemecTra

5 pooTp 1 bu6moreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonatue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOMAHBIE PACTBOPHI.

6 p p p 1 bub6moreka I{OK https://myschool.edu.ru/
MaccoBas 10J1s1 BellecTBa B pacTBOpe
Knaccudukanyst 1 HoMeHKIIaTypa HEOPraHUIECKUX COCIUHECHUH.

7 ¢ M p 1 bub6moreka I{OK https://myschool.edu.ru/
['eneTnyeckas cBA3b HEOPraHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukamnus XuMU4IecKuX peakinii B HEOPraHUIECKOW U OpPraHu4deCcKoi

8 XUMHUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U 1 bu6moreka I{OK https://myschool.edu.ru/
MIPEBPAIICHUS SPHEPTUN ITPU XUMHUUECKUX PEAKIIMAX

9 CxopocTts peaknun. O0paTuMble peakui. XUMUYECKOe PaBHOBECHE 1 bubmuoteka LIOK https://myschool.edu.ru/
[Ipaktrueckas pabota Ne 1. «BausiHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bu6muoreka IL{OK https://myschool.edu.ru/
XUMHUYECKOUN peakum»
DnexTponutuueckas auccounanus. [lonsatue o BOOOpOAHOM NoKa3aresie

11 (pH) pactBopa. Peakiiu nonHoro ooMeHa. ['Maposn3 opraHn4ecKux u 1 bubmuoreka LIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 aexTponmse

12 . P P 1 bubaunoreka [1OK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB CoJieH

13 KonrponbHas pabota no pazzneny «TeopeTnueckue 0CHOBBI XUMHI» 1 bubnmuoreka IIOK https://myschool.edu.ru/
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Mertamibl, ux nojgoxenue B [lepuoaudyeckoil cucTeMe XUMHYECKUX

14 snemenTtoB /. 1. MenzeneeBa 1 0cOOEHHOCTH cTpoeHus atoMoB. Obmue 1 bubmuoteka LIOK https://myschool.edu.ru/
(u3nyecKre CBOMCTBA METANIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH psAJl HANPSHKEHUH METaJlIOB 1 bubmuoteka LIOK https://myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA BaXKHEHIINX METAJUIOB (HAaTpHUU, KaJIuK, KaJIbIIUHA

16 ! c S (HaTpH, : ’ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MarHui, allOMUHUN) U UX COCAUHEHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEAM U UX COETMHEHUN 1 bubmuoteka LIOK https://myschool.edu.ru/

18 XHWMHUYECKHEe CBOMCTBA IIMHKA, KeJle3a U UX COCTUHCHUN 1 bu6moreka I1{OK https://myschool.edu.ru/
[IpakTudeckas pabora Ne 2. "PemnieHne sKCIiepuMEHTaIBHBIX 33]1a9 110 TEME

19 P " P P 1 bubmotrexka IIOK https://myschool.edu.ru/
«Metambh»
Hemertannel, ux noioxxenue B [leprogudeckoit cuCTeMe XUMHYECKUX

20 ’ p 1 bu6moreka I{OK https://myschool.edu.ru/
anemenToB J[. Y. MenneneeBa u 0COOEHHOCTH CTPOESHHST aTOMOB
dusnvecKrue CBOMCTBA HEMETALUIOB. AJIJIOTPOIIHS HEMETAIIJIOB (Ha MpUMepe

21 P ( pHMEp 1 bubmoreka I{OK https://myschool.edu.ru/
KHCJIOpOJIa, cepbl, hochopa u yrneposaa)

22 XHWMHUYECKHUE CBOMCTBA TAJIOTEHOB, CEPhI M KX COCTUHEHHI 1 bu6moreka I{OK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa M MX COCTUHEHHI 1 bubmuoreka [1OK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA YIIIepoia, KPEMHHUS M UX COCTUHECHHI 1 bu6moreka I{OK https://myschool.edu.ru/

25 [IpuMeHeHrne BAXKHEUIINX HEMETAUIOB M KX COCTMHEHHI 1 bu6moreka I{OK https://myschool.edu.ru/
O06o0menre 1 cucTeMaTu3anus 3HaHu 1o Teme «Hemeramisy.

26 Brrunciienus no ypaBHEHHUSIM XUMHUYECKUX PEAKIIUNA U TEPMOXHUMHUYECKUE 1 bubmmoreka [1OK https://myschool.edu.ru/
pacuéThl
[IpakTuueckas padora Ne 3. «PemeHnue dKCIIepUMEHTAIBHBIX 3a1a4 10 TeMe

27 " P " P P 1 bubmotreka IIOK https://myschool.edu.ru/

Hemeramns"»

28 Konrponbshas padora no remam «Metamnsn» 1 «Hemerannsn 1 bubmuoteka LIOK https://myschool.edu.ru/
Heopranuueckue u oprannueckue KuciaoTel. Heopranuueckue u

29 p p p 1 bu6muoreka IIOK https://myschool.edu.ru/
OpraHMYeCKHe OCHOBAHMS
AM@doTepHbIe HEOPraHMYECKHUE U OPTaHUYECKHE COETUHEHUS.

30 (otep p p 1 bub6muoreka LIOK https://myschool.edu.ru/
['eHeTnyeckast CBSI3b HEOPraHMUECKUX U OPraHMYECKUX BEILIECTB
Ponb xuMum B 00eCIICUCHHH KOJIOTHYSCKOM, SHEPreTHYSCKOM U IMHUIIICBOM

31 » JHCP 1 bubmoreka ITOK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTHUN MEIULIUHBI

32 IIpencrasienus 00 OOIMMX HAyYHBIX IPUHLIUIIAX TPOMBIIIIIEHHOTO 1 bubnuoreka LIOK https://myschool.edu.ru/
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IMOJIYy4CHUSA Ba)KHEHIITNX BCIIICCTB

33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1 bubmoteka [IOK https://myschool.edu.ru/
34 XUMHS U 310pPOBBE YEITOBEKA 1 bubnunorexa LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OGIecTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «[IPODAY;
Axk1umonepHoe oOmectBo «M3narensctBo «IIpocBenienue»

* Xumus, 11 knacc/ I'abpuensn O.C., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «MU3narenbctBo «IIpocsemienuey

Beenure Bapuant

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJISA

Beenute 1. O.C.I'abpuensn, I.I.JIbicoBa «Xumust MeTtogudeckoe mocooue — 6a30Bbli YPOBEHB) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01ast Xumusi B TeCTax, 3ajadax, ynpaxkHeHusx. 11 kmace»
— M.: dpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumust 11 knacc: KonTposnbHbie u
pOBEpPOUYHBIE paboThI K yueOHuKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBeaenckas «Xumus 11 knacc: HactonpHas kHUTa 17181
yuurens». Yacts 1 — M.: [lpoda, 2019 rox.

5. O.C.I'abpuensh, [.I.JIsicoa, A.I'Benenckas «Xumus 11 xiracc: HactonpHas kHUTA IS
yuurens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OcTpoymoBa «3agauu 1o XUMHUH U CIIOCOOBI UX PEHICHUS
- M.: «Ipodayn, 2021ros.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsie miansl mo yueouuky O.C.['abpuensina,
I".T".JIbicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Pga6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumum 11 knace», - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensn, N.I.ocTpoymoB «XUMHUECKU IKCTIEPUMEHT B mikoiie 11 kimacey; - M.:

Hpoda. —2019 ron.

HUP®POBBIE OGPA3OBATEJIbHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
Beenure  BBemutemannbichttp://www.chemnet.ru INazeta «Xumusi» u caiit quist yautens «51 uay
Ha YPOK XUMUH»
http://him.1september.ru Equnas xomnekius LIOP: IIpenMeTHas KoIeKIus « XUMHUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIE SKCIICPHMEHTHI:

xumusi. Kommekuust Poccuiickoro o01ieo0pa3oBareibHOTO IopTaia



http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnuxOepoBoii

http://www alhimik.ru Bcepoccuiickas omumunaa NKOJIbHUKOB 110 XUMHUU
http://chem.rusolymp.ru Opranndeckast XUMHSL: JJIEKTPOHHBIN YYSOHUK JIJIsI CPEITHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JIEKTPOHHBIA y4COHUK

http://www hemi.nsu.ru OTKpBITBIH KOJISIK: XUAMHUSI

http://www.chemistry.ru JlucraHiinoHHast OJMMITAA/A 10 XUMHUHU: TSIIEKOMMYHHUKAITHOHHBIN

o0pa3oBaTeybHbIN TPOEKT






