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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUU Ha YpPOBHE CpeIHEro oOulero oopa3zoBaHusl pa3paboTaHa Ha OCHOBE
@®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O0 o6pa3oBanun B Poccuiickoit
Oenepauun», TpeOOBaHUN K pe3yibTaTaM OCBOCHMs (efepalbHOl  00pa3oBaTeIbHOM
nporpaMmbl cpennero oobmiero oopaszopanusi (OOIT COO), npencrabieHHbix B DenepaibHOM
rocyaapcTBeHHOM oOpaszoBaTtenbHOM cTaHgapTe COO, ¢ yuérom Konmennuu mnpemnojaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBaTelibHbIX opranuzauusx Poccuiickoin denepanuu,
peanu3yronKX OCHOBHBIE 00pa30BaTeNIbHbIE IPOrPaMMBbl, U OCHOBHBIX MOJIOkKEHUH «CTpaTteruu
pa3ButTusa Bocniutanus B Poccuiickoit deneparuu Ha niepuos a0 2025 ropa» (Pacnopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MO/IX0/I0B K pa3paboTKe MpOorpamMMbl 10 XMMUH, K ONPEIEICHUIO 0011l cTpaTeruu
0oOy4eHHMsl, BOCIIUTAHUSL U PA3BUTHUS OOYUYAIOIIMUXCS CPEICTBAMH Yy4eOHOTO MpeaMera « XHUMHUS»
st 10—-11 xkmaccoB Ha 6a30BOM YpOBHE COCTaBWIM KOHIIeNTyalbHbIe Tosioxkenus I'OC COO
0 B3aMMOOOYCIIOBICHHOCTU IIeNeH, coAep» aHusl, pe3ylabTaTOB OOy4YeHUs U TPeOOBaHHMM K
YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

Xumuueckoe  oOpa3oBaHMe,  IMOJIy4yaeMO€  BBIMYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpraHu3aluu, SBJISETCS HEOTheMJIEMOM 4YacThlo HUX o0Opa3oBaHHOCTH. OHO  CIIYXKHUT
3aBEpIIAONIMM 3TallOM peaju3alli Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEW, MPUCYIIMX IEJIOCTHOM CHCTEeME XHMHUYeCKOoro oOpa3oBaHUA. OJTH LIEHHOCTH
KacaroTCsl TMO3HAHUS 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYyIbTYpbl
YelioBeKa, a TakXKe DKOJOTHYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO U
npuUpoaHOH cpese. Peannsyercs xumuueckoe o0pa3zoBaHue 00y4arOMIMXCA HA YPOBHE CPEIHETO
oO1mrero oOpa3oBaHus CpeCTBAMU Y4eOHOTO MpeameTa «XUMHUs», COAepKaHue U MOCTPOCHUE
KOTOPOTO OMNpeAesieHbl B MpPOrpaMMe MO XUMHH € Y4ETOM CHEIU(PUKH HAYKH XUMHUH, €
3HAUEHUs B TO3HAHUU TPHUPOABI U B MATEPUAIBLHON >KM3HU OOIIECTBA, a TaKXKE C y4ETOM
o0IuX 1eNel U MPUHIUIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK WUIpaeT 0coOyl0 poJib B COBPEMEHHOMU
[IMBUJIU3AIMH, B CO3JJaHUU HOBOM 0a3bl MaTepHalbHON KyJIbTyphl. OHAa BHOCHUT CBOW BKJIaJa B
dbopMupoOBaHUE PAIIMOHATFHOTO HAYYHOTO MBIIIICHHUS, B CO3/IaHUE 1IETTOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIieM MUpE KaK O €JUHCTBE MPUPOJILI U YeJIOBEKa, KOTOPoe GOPMHUPYETCS B XUMUH
Ha OCHOBE NTOHMMAaHMS BEIIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MUPa, OCO3HAHUS B3aMMOCBS3U
MEXK]ly CTPO€HHEM BEILECTB, NX CBOMCTBAMH M BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOACHCTBYS ¢ IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOThEMIIEMOMN
94acThl0 MUPOBOW KYJIBTYPHI, HEOOXOMUMBIM yCIIOBUEM YCHEIIHOTO TPYJa M KU3HH KaXKJIOTO
yieHa obmjectBa. CoBpeMeHHas XHMMHSI KAaK HaykKa CO3MJaTelIbHas, KaK HayKa BBICOKHX
TEXHOJIOTUW HampaBj€Ha Ha pelIeHue TJIO0AIbHBIX NPOOJEM YCTOWYMBOIO Pa3BUTHUSA
YeJ0BEUECTBA — CBHIPHEBOM, SHEPTreTHMUYECKOM, IHIINEBOM, SKOJOTHUYECKON O€30MacHOCTH U
OXpaHbI 3JI0POBBAI.

B coorBercTBUM ¢ OOIIMMM LEISIMU W MOPUHIMIAMUA CpEJHEro o0miero oOpa3oBaHUs
cogepxkanne npenmera «Xumusi»  (10-11  kmaccel, ©0a30BbIi  YpOBEHb  M3Yy4CHUS)



OPUECHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOy4Yaroluxcs,
HEOOXOUMYIO UM JJIsl BEIpAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEITHOTO BKJIIOYEHUS B
KU3Hb COILMyMa, MPOJOJDKEHHUS O00pa3oBaHMs B Pa3IUYHBIX OOJACTAX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocrapisitonuMu npeaMera «XuMus SBISIOTCS 0a30BbIe Kypchl — « OpraHudeckas XUMUs
n «OOmass ¥ HeopraHuyeckass XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUsS KOTOPBIX
SBJISIIOTCSI  OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAaHMM 10 HEOPraHWYecKo Xumuu (C
BKJIIOYEHHWEM 3HAaHWM W3 0OIIel XUMUHU) U OpraHuyeckoil xumuu. DopMupoBaHUE TaHHOU
CUCTEMbl 3HAHUM TIPU M3YUCHHUH TIpeAMeTa 00eCleurBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUM XUMHUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckass xumus» u «OO01mas u HeopraHudeckas
XuUMuUs» chopMUpPOBaHA B IPOrpaMMe MO XUMHHM Ha OCHOBE CUCTEMHOI0 MOAX0/a K U3YUYEHUIO
y4eOHOro Marepuajga U OOyCJIOBJIEHAa HMCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUM Ha
ONpPEACIEHHBIX TEOPETUUECKUX YpOBHSAX. Tak, B Kypce OpPraHUYEeCKOM XUMHUHU BEIECTBa
paccMaTpuBalOTCs HA YPOBHE KJIACCUUECKOW TEOPUU CTPOCHUS OPraHUYECKUX COCIMHEHUM, a
TaKX€ Ha YPOBHE CTEPEOXMMMHYECKUX M DJICKTPOHHBIX MPEACTABICHUNH O CTPOCHUHU BEILIECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIIECTBaxX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB O
CJIO)KHBIX OMOJIOTHYECKH aKTHBHBIX COCJAMHEHUN. B Kypce opraHWyecKod XMMHUHU IOJYyYaroT
pa3BuTHEe CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OO0IIero o0pa3oBaHMs MEPBOHAYAIbHbBIE
IPEJICTABIICHUSI O XUMHUYECKOU CBSI3U, KIACCU(DUKAITMOHHBIX TIPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMWCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOU pEAKLINH.

[lon HOBBIM yrjaoMm 3peHHs B TpeaMere «Xumusi» 0a30BOro YpOBHS paccMaTpUBaeTCA
U3yYCHHBIH Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsi TEOPETUYECKUNA MaTepual u
(akToNOTrNYEeCKUEe CBEJCHHS O BEIIeCTBaX U XMUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas U HeopraHuYecKkass XUMHUs» 00y4YaroluMCs MPEJ0CTABIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE TEPUOJNYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX MO3UIUH,
IyOKe TOHSATH HMCTOPHYECKOE HM3MEHEHHE (PYHKIMH ATOTO 3aKOHa — OT o0oOImaromei 10
OOBSCHSIONIEH U MMPOTHO3ZUPYIOMICH.

Ennnas cucrtema 3HaHWM O Ba)KHEHIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX W
NPUMEHEHNHU, a TAaKXKEe O XHMHUYECKHUX pEakUUsAX, HUX CYIMHOCTH M 3aKOHOMEPHOCTAX
npoTeKaHus nomnonHsercsa B Kypcax 10 u 11 kiaccoB anemMeHTaMu coaep:KaHusi, UMEIOIINMU
KyJIbTYpPOJIOTHUECKHI W TPUKIAJHON XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHHMAaHHIO
B3aHUMOCBA3W XHMHUH C JPYITMMHM HAyKaMH, PAacCKpbIBalOT €€ poOjb B NO3HABATEIBHOM U
MPAKTUYECKON JEATETHPHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKECHHSI K TPOIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUU XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKU OCMBICIMBATh UHPOPMAIMIO U NPUMEHATh €€ JIJIsl MOMOJIHEHUSI 3HAaHUM, pPelieHus
VMHTEJUICKTYaJbHbIX U 3KCIIEPUMEHTAJIBbHBIX UCCIEI0BATEIBCKUX 3a7ad. B 1neinom conepxanue
yueOHOro npeamera «XuMHUs» JTaHHOTO YPOBHS U3YYEHUsI OPUEHTUPOBAHO HA (pOpMUpOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUs (HUIOCOPCKUX HAEH, TAaKUX KakK:
MaTepuagbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOro Mupa, 00yCJIOBIE€HHOCTh CBOMCTB



BEIIECTB WX COCTAaBOM H CTPOCHHEM, II03HABAEMOCTh MPHUPOAHBIX SBICHUU MyTEM
DKCIIEPUMEHTA W PEIICHHUsS] MPOTUBOPEUYMA MEXIY HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJM XWMHHM B PEIICHUU SKOJOTHYECKHUX IMPOOJIeM, a TakkKe
mpo0eM cOepeKeHHsI PHEPTeTUYECKUX PECYpPCOB, CHIPhs, CO3JaHUS HOBBIX TEXHOJOTHH W
MaTepHaJIoB.

B mane pereHus 3a1a4 BOCIIUTAHUS, PA3BUTHS W COIMAIIA3AIUN O0YYAIOIIUXCS TPUHATHIC
MPOrpaMMON TI0 XUMHUHU TOJXOIbI K ONPEICICHUIO COJCPKaHHWs W TOCTPOCHHS TpeaMeTa
peaycMaTpuBaOT (GOPMHUPOBAHUE YHUBEPCAIBHBIX yUEeOHBIX JCHCTBHI, WUMEIOIMNX 0a30BOE
3HAUEHWE JUISI PA3IMYHBIX BHJIOB JCATEIBLHOCTH: PEHICHUS MpoOJeM, TOWCKa, aHaimu3a |
0o0paboTkr WH(POPMAIMKA, HEOOXOAUMBIX JUISI TPHOOPETCHHS OIbITa TPAKTHYCCKOH U
UCCIICIOBATEIBCKOMN JACATCIIBHOCTH, 3aHUMAFOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTrke npenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK H
HA YpPOBHE CpeaHero oOmero ooOpa3oBaHMs, TIPU  OMNPEACICHUU  COJEpKATEIBHOMI
XapaKTePUCTHUKH IeJIed W3Y4YCHUS NpeIMeTa HaIpaBICHHUEM IICPBOCTCIICHHONW 3HAYUMOCTH
TPaJIUIIMOHHO TIPU3HAETCS (HOPMHUPOBAHWE OCHOB XHMHYECKOW HAyKM Kak 00JacTh
COBPEMEHHOT'O C€CTCCTBO3HAHHUS, IMPAKTUYCCKON JEATCILHOCTH 4YeJIOBEKa M KaK OJHOT0 W3
KOMITOHCHTOB MHMPOBOH KyJIbTyphl. C METOAUYECKOW TOYKW 3pEHUS TaKOW IOAXOa K
OTIPEJICIICHHIO TICJICH U3yUYeHUS MPEAMETA SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CormacHo JaHHOW TOYKE 3pEHUs TJIABHBIMHU IESIMU HW3Y4YeHHUs TpeaMmera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS :

e  (opMUpOBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEWIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAyYHONW KapTHHBI MHpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBBIE TOHATHSA,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U TTOHUMAHHE
CYIIIHOCTH JIOCTYIIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C
UCTOPUEH WX PA3BUTHS M CTAHOBJICHUS;

e (opMupOBaHHE U Pa3BUTHE MPEIACTABICHUN O HAyYHBIX METOAaxX MO3HAHUS BEIIECTB H
XUMHUYECKUX PeaKInid, HeOOXOIUMBIX JJIsI TPUOOpPETEHUs] YMEHUN OPUEHTHUPOBATHCS B MHUPE
BEIIECTB W XUMHUYECKUX SBJICHUH, HMEIONIUX MECTO B TMPHUPOJE, B MPAKTUUYECKOH U
MOBCEIHEBHOM KU3HU;

e  pa3BUTHE YMEHHA U CHOCOOOB [IEATENbHOCTH, CBSI3aHHBIX C HAONIONCHHEM U
00BSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOJIIOICHHEM TPaBUiI 0€301MacHOTO oOpaIieHus ¢
BEII[ECTBAMH.

Hapsimy ¢ atiM, coaepskarellbHas XapaKTepUCTHKA IeJIed W 3aJad M3YYCHHUsS NpeaMeTa B
mporpaMme TO XWMHH YTOYHEHa W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMHU
MPUOPUTETAMHU B CHCTEME CpeiHero odmiero oopazoBanus. CeromHs B MpenogaBaHUN XUMUH B
Oomnpiiel cremeHW OTAAETCS TPEANMOYTECHUE TMPAKTUYECKONW KOMIIOHEHTE COJepKaHUs
oOydeHHsl, OpPHUECHTHPOBAHHOW HA TIOATOTOBKY  BBIMYCKHUKA  0O0IIe00pa30BaTeIbHOM
OpraHu3alyy, BIAJICIONIETO HE HAOOPOM 3HaHMA, a (QYHKIIMOHATHLHON TPaMOTHOCTHIO, TO €CTh
crroco0aMu ¥ YMECHHSIMH aKTHBHOTO ITOJIYYCHHS 3HAHMH M MMPUMCHEHHUS UX B PEalbHOM KU3HHU
JUTSL PEIICHUS TPAKTHYCCKUX 3a]1a4.



B cBsi3u ¢ 3TUM Mpu U3yueHUH npeameTa « XuMus» JOMUHUPYIOIEE 3HAaUEHUE MPUOOPETAIOT
TaKue eI U 3aJ1auu, Kak:

azanTanys oOydaronuxcs K YCIOBUSIM TMHAMUYHO pa3BUBAIOLIErocs Mupa, (hopMupoBaHue
WHTEJUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €amMoOOpa3OBaHUIO, COTPYIAHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHSTHUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYyaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHue y 00y4arOIMUXCs KJIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINN ), UMEIOLTUX
YHUBEpCAJIbHOE 3HAUCHUE IS PA3IMUHBIX BUIOB JIEATEIIBHOCTU: PEIICHUsI MpoOjeM, MOUCKa,
aHanu3a U 00padoTku MHGOPMAIIMU, HEOOXOIUMBIX sl TPUOOPETEHUsI OMbITA JECATECIBHOCTH,
KOTOpasi 3aHMMAET BaXXHOE MECTO B TMO3HAHMM XUMHUM, a TaKXKe IS OIEHKH C TO3UIUI
AKOJIOTUYECKON OEe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB MU XUMHYECKHUX MPOIECCOB Ha
OpraHu3M YeJoBeKa U MPUPOJIHYIO CPEIy;

pa3BUTHE TO3HABATEIIBHBIX HWHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIC 3HAHUS MO XUMHHU B
COOTBETCTBHHU C  OKU3HEHHBIMH  TOTPEOHOCTSIMH, UCIIOJIb30BaTh ~ COBPEMEHHBIC
uH()OPMAIIMOHHBIC TEXHOJIOTMHM JJIi TOMCKAa M aHalu3a Y4YeOHOM M HayYHO-TIOMYJSPHOU
uH(OpPMaIMKH XUMUYECKOTO COJICPKAHNS,

dbopMupoBaHuEe M pa3BUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBINIICHUS,
HAO0JIIOIaTeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJAMMBI, B
YaCTHOCTH, MIPH IUITAHUPOBAHUY U MPOBEACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIHUTaHUE y 00ydaronuxcs yoexaAEHHOCTH B TyMaHUCTHYECKOW HANpaBI€HHOCTH XUMUH,
e€ BOXHOW pOJM B PEIICHUH TJIOOANBHBIX MPOOJEM PalMOHAIBLHOTO MPUPOIONOIb30BAHUS,
MOTIOTHEHUS] YHEPTEeTUYECKUX PECYPCOB M COXPAHEHUS MPHUPOIHOTO PABHOBECHS, OCO3HAHMS
HEOOXOUMOCTH OEpeKHOTO OTHOIICHHWS K TPUPOJE U CBOEMY 3/0pPOBBIO, a TaKkKe
NpPUOOPETEHUST ONBITA HCIOJB30BAHUS TOJYYCHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX
PEIICHHI B CUTYaIUsX, CBI3AHHBIX C XUMUUYECKUMHU SIBJICHUSIMHU.

B ydebHOM miaHe cpemHero oOImiero ooOpazoBaHHUs TpeaMeT «XUMHUsS» 0a30BOr0 YpPOBHS
BXOJUT B COCTaB MPEIMETHON 001acTH «ECTEeCTBEHHO-HAaYUHbIE IIPEAMETHI.

OOmiee 9mMCIIO YacoB, OTBEAEHHBIX /I M3YYCHHUS XMMHUU, Ha 0a30BOM YPOBHE CpEIHEIO
obmrero oOpa3oBanusi, coctaBisier 68 wacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 gaca (1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer opraHMYeCcKOM XUMHUHU: €€ BO3ZHUKHOBEHME, PA3BUTHE W 3HAYEHHUE B ITOJYYECHUU
HOBBIX BEIIECTB M MaTepUaNoB. Teopus CTPOEHUS OpPraHWYECKUX coequHeHuit A. M.
BbyrnepoBa, e€ ocHoBHBIE mnoJoxeHUs:. CTPyKTypHBIE (OPMYJbI OPraHUYECKUX BEIIECTB.
I'omonorus, nzomepus. XuUMHYECKass CBSI3b B OPraHUYECKUX COCTUHECHUSIX — OJWHAPHBIC U
KpaTHBIE CBSI3U.

[IpencraBnenue o kinaccuukauy OpraHUYEcKUX BellecTB. HoMeHKIaTypa OopraHuYecKux
COeMHEHUN (CcHUcTeMaTH4ecKas) M TpPUBUAIbHBIE Ha3BaHUS BAXKHEUIIMX MpeICTaBUTENCH
KJIACCOB OPTaHUYECKUX BEILIECTB.

DKCMEPUMEHTAIBHBIE METOAbl M3YYCHHS] BEUIECTB W MX NPEBPAILCHUN: O3HAKOMIICHUE C
oOpasiaMu OpraHWYecKHX BEIIECTB U MaTepuallaMH Ha MX OCHOBE, MOJCIMPOBAHHE MOJICKYII
OpraHWYeCKUX BEIECTB, HAONIOJEHHEe ¥ ONUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB IO
NPEBPAIEHNI0O OPraHWYeCKUX BEIIEeCTB IpU HarpeBaHuu (IUIaBleHUE, OOYyIIMBaHUE W
TOpEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHMU psia. MeTaH W 3TaH — NpocTerime
NpeICTABUTENN aJIKaHOB: (U3MYecKue M XUMHUYECKHE CBOMCTBA (peakuuu 3aMelleHUus U
TOPEHHUS ), HAXOKJAEHUE B PUPOJIE, IOTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI Psifl. DTUIIEH U NPONHIEH — IMPOCTEHIINE
NPEICTABUTENN AJIKEHOB: (U3MYECKME W XHUMHYECKHME CBONCTBA (peakluWH TUIPUPOBAHUSA,
rajoreHUpOBaHUs, THIpaTallii, OKUCICHUS U MOJIMMEPHU3ALINH ), IOJYYEHUE U TPUMEHEHHE.

Ankanuensl: OyTtagueH-1,3 u metunOyraaweH-1,3: CTpoeHHE, BaKHEHIINE XUMHYCCKHE
CBOMCTBa (peakuus noaumepusanuu). [lonyyeHrne CHHTETUYECKOTO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PSAMl. ATETHUICH — MPOCTEUIITUI
MPEICTaBUTENb AJKWHOB: COCTAaB, CTpOCHUE, GU3MUECKHE W XMMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHMS, TATIOT€HUPOBAHUS, TUpaTall1, TOPEHHUS] ), IOTYYEHUE U TPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHme, (U3HUECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
rajoreHMpoOBaHUsS U HUTPOBAHMS), MOJY4YEHUE U MpPUMEHEHue. loryon: cocmas, cmpoeHue,
Quzuyeckue u xumuyeckue ceoUCmaea (peakyuu 2ai02eHUpo8arUs U HUMpO8aHus), noayieHue u
npumenenue. TOKCUYHOCTh apeHOB. [eHeTwdeckas CBA3b MEXAY YIJIEBOJOPOAAMH,
MPUHAJJICKAIIMMUI K Pa3IMYHbIM KJIaccaM.

[IpuponHble MCTOYHUKHU YTIE€BONOPONOB. [IpupoaHbiii ra3 U momyTHble HEe(TSIHBIE Ta3bl.
Hedtsr u e mnpoucxoxnenne. CrocoObl mnepepaboTku HeTH: TMEpEeroHKa, KPEeKUHT



(TepMuYeCKHid, KaTAIUTUYECKHT), muponn3. [IpoaykTel nepepaboTKu HEPTH, UX IPUMEHEHHUE B
MIPOMBIIIEHHOCTH U B ObITY. KaMEHHBII yroib U IPOJAYKThI €10 NepepadOTKH.

OKCHEepUMEHTAIIbHBIE METOJIbl M3YYE€HHsI BEUIECTB M HUX IMPEBpPALICHUI: O03HAKOMJIEHUE C
oOpa3laMu I1acTMacc, KaydyKoB U pe3uHbl, Koymekuuu « HegTe» u «Yronby, MogenupoBaHue
MOJIEKYJl YTJI€BOAOPOAOB M TrajJOr€HONPOU3BOJIHBIX, MPOBEACHUE MNPAKTHYECKOW pabOThI:
MOJIyYeHHE 3TUJIEHA U U3YUYEHHUE €TO CBOWCTB.

PacuérHble 3anauu.

Borunciienust o ypaBHEHUIO XUMUYECKOM peakuuu (Macchbl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO W3
UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucnopoaconep:xaime opranuieckue coenHeHUs

[IpenenpHble OJHOATOMHBIE CIUPTHI. MeETaHOJ U JTaHOJ: CTpPOeHHE, (PU3HMYECKHUE U
XUMUYECKHE CBOMCTBA (peaklMu C aKTUBHBIMH METaJJIaMH, TajJOT€HOBOJIOPOJIaMH, TOPECHHE),
npuMeHeHne. BomopoaHbie CBS3M MEXAy MOJIEKYyJIamMu crnupToB. JleiicTBue MeTaHoja U
ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaTtoMHbIe CHUPTHL. ODTWICHTJUKOJb | TIULEPUH: CTpOCHHE, (PUIHYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IICIOYHBIMU METaJUIAMH, Ka4€CTBEHHAsI PEaKIIHs
HAa MHOTOATOMHBIE CHUPTHI). JlelicTBMe Ha opraHu3M uejoBeka. [IpuMeHeHue riaulepuHa u
ATUJICHT KOS,

®deHo: CTpOeHUE MOJIEKYJIbI, (U3HUUYEeCKHe U XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH (eHoIa.
[Tpumenenue denona.

Anpaerunpl U kemowvl. Dopmanbaeru, ameTalbIeruja: CTpoeHue, (U3HUYECKUEe W
XUMHYECKUE CBOWCTBA (PEAKIMU OKHUCICHHS W BOCCTAHOBJIICHUS, KAYECTBEHHBIE pEaKlvu),
MOJIy4E€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNeTbHBIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAs W YKCYCHasi KHCIIOTHI:
CTpoeHue, (U3MYEeCKMe W XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME JIA Kiacca KHUCIOT,
peakuus dTepudukanum), noirydeHue u npuMenenne. CteapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK
MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE EUCTBHE.

Crnoxxnbpie 3GUpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApPONM3 CIHOXKHBIX 3(QHUPOB.
AKupsl. ['maponus xupos. [Ipumenenune xupoB. bruosiornueckas posb )KUPOB.

VYrneBossl: cocTaB, KiaccUpUKAIMS yriIeBOAOB (MOHO-, TU- U Moiucaxapuabl). ['moko3a —
MPOCTEUIITNIT MOHOCAaXapHua: OCOOCHHOCTH CTPOEHUS MOJEKYJNbI, (HU3UYECKUE W XUMUYECKUE
cBoicTBa (B3aumojerctBue c rugapokcugom meau(ll), oxucineHne amMmMuayHBIM pPacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHUE TJIOKO3bl), HAXO0XICHUE B MPUPOJIE,
MIpUMEHEHHE, Orosioruueckas posib. @orocunte3. OpykKTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u memmono3a kak mpupoaHble monuMepbl. CTpoeHHE Kpaxmaia W IEJUTIOIO3HI.
du3nyeckue U XUMUYECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KaYeCTBEHHAS PEaKIUs C HOJO0M).



OKCIEpUMEHTAIIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M UX MPEBpPAIICHUN: MPOBEJICHUE,
HaOJIOJICHUE M OMNHUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAu€CTBEHHBIE
peakiuu OJHOATOMHBIX CHUPTOB (OoKuciIeHue 3TaHosia okcuaom meau(ll)), mMHOroaToMHBIX
crnupToB (B3aumojelicTBue raunepuHa c¢ rugpoxcunom memu(ll)), anpnerunoB (okucieHue
aMMHa4HbBIM pacTBOpoM okcuaa cepebpa(l) u ruapokcuaom wmeau(ll), BzaumoneicTBue
KpaxMajia ¢ HOJIOM), NPOBEJCHHE MPAKTUYECKONW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaun.

Brluncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO
BEI[ECTBA WJIM TPOJYKTa PEAKIMH TO H3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTcoepxKaniue OpraHnuecKue CoeuHEHUS.

AMMHOKHUCTIOTHI Kak amM(pOTepHbIE OpraHuueckue coequHeHus. OU3ndeckrue U XUMHYECKUE
CBOMCTBAa aMUHOKHUCIOT (Ha TpuUMepe TIHIMHA). buonornueckoe 3HaueHHWE AMHHOKHCIIOT.
IlenTuaml.

benku kak mnpupoHBIE BBHICOKOMOJEKYJISpHbIE coenuHeHus. [lepBudyHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OCIKOB. XHUMHYECKHE CBONCTBAa OCNKOB: THAPOJIM3, JCHATypalusi,
KaueCTBEHHBIC PEaKIIUU Ha OCJIKH.

OKCHepUMEHTANIbHBIE METOJIbl M3YyYeHHs BEIIECTB M HMX MpeBpallleHuil: HaOIoJleHue u
ONKMCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHaTypalus O€NKOB IpPU HArpeBaHUH, I[BETHHIC
peaKkIuu OCIKOB.

BricokomoJieKkyJIIpHbIE COeIMHEeHUS

OCHOBHbIE TIOHSITHA XUMHUU BBICOKOMOJEKYJISIPHBIX COEOUHEHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIUMEpU3aluu, CpeAHss MojekyisipHas Macca. OCHOBHbBIE
METOJbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUIN — MOJIMMEPHU3ALINS U TOJIUKOHAEHCALIUS.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX IPEBPAILCHUI: O3HAKOMIIEHUE C
oOpa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpeIMETHBIX CBSI3€d MpU WM3YyYEHHHM OpraHudeckoid xumuu B 10 kiacce
OCYLIECTBIISIETCS. Y€pe3 HMCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK H
MOHSATUN, SIBJISIIOIIUXCA CUCTEMHBIMU [JIl OTAEJNBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: SIBIICHUE, HAYYHBIN ()aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanM3, CUHTE3, KiacCUUKANWs, MEPUOJUIHOCTh, HAOIIOICHNE, W3MEPECHHE, HKCIICPUMEHT,
MOJIETUPOBAHUE.

®usnka: Matepus, YHEPTHs, Macca, aToOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUIN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (U3MUECKHE BETMYMHBI U €THHUIIBI
UX U3MEPEHUS.



buonorusi: kinertka, opranusM, Ouocdepa, oOMEH BeElIeCTB B oOpraHuszMe, (OTOCHUHTE3,
OMOJOrNYEeCKH aKTHUBHBIE BelllecTBa (O€NIKH, YII€BOIbI, )KUPBI, PEPMEHTBHI).

['eorpadusi: MuHepaibl, TOpHbIE TOPOABI, OJIE3HBIE UCKOMIAEMBIE, TOILJIMBO, PECYPCHI.

TexHonorusi: NUIEBblE MPOAYKThI, OCHOBBI PAallMOHATBHOIO MUTAHUSA, MOIOLIUE CPEACTBA,
JeKapCTBEHHbIE M KOCMETHUYECKHWE TIperaparbl, MaTephalbl W3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMUM

XuMuYeckuid  3neMeHT. AToMm. Snpo aromMa, H30TONBL. JEKTpPOHHAs 000JOYKa.
DHepreTU4ecKre YPOBHH, MOAYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d- aeMenThl. OcOOEHHOCTH
pacripeiesieHus: SJIEKTPOHOB M0 OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHAsI KOH(PUTYpaIUs aTOMOB.

[lepuonnueckut 3akoH u Ilepuoamueckas cucrema XuUMHYECKUX diaemeHToB [J[. U
MengeneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa M llepmoaMYecKoil CUCTEMBI XUMHUYECKHUX
sanemenToB JI. 1I. MeHeneeBa ¢ COBpEMEHHON TEOpPUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XHMHUUYECKHX D3JIEMEHTOB M 00pa3yeMbIX HMH MPOCTBHIX U CIOXHBIX
BEILECTB M0 rPyIIaM U NepruojaM. 3Ha4eHUE NEPUOINYECKOT0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHIbl XUMUYECKOW CBSA3M (KOBAJICHTHAs
HENoJISIpHAasi W TOJIsIpHAsi, MOHHAs, MeTaJTn4eckas). MexaHu3mMbl 00pa30BaHUSI KOBAJIEHTHOM
XUMHUYECKOU CBsI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BameHTHOCTD.
DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THWIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUMA
KPUCTAJUTMYECKON PEIIETKH.

[lonaTne o nucnepcHeIX cucrteMax. MICTHHHBIE M KOJIIOMAHBIE pacTBOpBL. MaccoBast H0JIs
BEILIECTBA B PACTBOPE.

Knaccudukamnus Heopranmdeckux coeanHeHuil. HomeHkmaTypa HEOpraHUYeCKUX BEIIECTB.
['eneTnueckas CBsI3b HEOPTAaHUUYECKUX BELIECTB, IIPUHAMICKAIIUX K PA3IMIHBIM KJIACCaM.

Xumuueckass peaknus. Kriaccudukamuss XMMHYECKHX peakiuid B HEOPTAaHMYECKOW U
OpraHUYECKOM XUMUU. 3aKOH COXPAHEHHMSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPrUU NPHU XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT pPa3iIuYHbIX (GakTopoB. OOpaTUMble pEaKIIHH.
Xumnueckoe paBHoBecue. MDakTopbl, BIMAIONIME HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHSI.
[Tpunumn Jle [atense.

Onektponutnyeckas auccouuanus. CuiibHble W ciadbie 3iekTposuThl. Cpena BOAHBIX
PacTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEJIOYHAS.



OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

DKCNEPUMEHTAIBHBIE METOJIbl M3YyYE€HUS BEHIECTB M HMX MPEBPALICHUM: JAEMOHCTpAIUS
tabnun «Ilepuoauueckas cuctemMa xumuueckux siemeHtoB [[. M. MenaeneeBa», usyueHue
MOJIelel KPUCTAJUIMYECKUX PEMIETOK, HAONIOJACHUE U ONUCAHHUE JEMOHCTPALMOHHBIX H
Ta00paTOPHBIX OMBITOB (pa3iokKeHUE NEPOKCHIAa BOJOpPOJa B MPUCYTCTBUHU KaTaln3aTopa,
ONPEAEIECHUE CPEAbl PACTBOPOB BEMIECTB C MOMOIIBI YHUBEPCATBHOTO UHAMKATOPA, PEAKIINU
MOHHOrO0 OOMEHa), MPOBEACHUE MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (PaKTOPOB Ha
CKOpPOCTh XUMUYECKOU PEAKIIUN.

PacuétHnle 3agaun.

Pacu€Tpl 110 ypaBHEHUSIM XMMUYECKHUX PEAKIIMI, B TOM YHCJIE TEPMOXMMHUYECKUE PACUETHI,
pacué€Thl C UCIIOJIL30BAHUEM MTOHATHUSL «MACCOBast A0JIsSI BEILIECTBAY.

Heopranuuyeckast xuMus

Hemerannel. [Tonoxenue HemeramnoB B Ileproandeckor cucteMe XUMUYECKUX DJIEMEHTOB
. . MenneneeBa U OCOOEHHOCTH CTpOEHUsI aToMOB. DU3MYECKHE CBOMCTBA HEMETAJLJIOB.
AJToTpoTivs HEMETAIOB (Ha MpUMeEpe KUCIopoa, cephl, hocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (rajoreHoB, cephl, a3zoTa, docdopa,
yriaepoja W KPEeMHHUS) U UX COCAUMHEHUM (OKCHUIOB, KHCIOPOACOJAEPIKAINIUX KHUCIOT,
BOJOPOJHBIX COSTUHECHHU ).

[IprMeHeHne BaXKHENHIIIUX HEMETAIIJIOB U UX COCIMHEHMII.

Mertamnel. [Tonoxenne meraiuioB B Ilepruoanyeckon cucteMe XUMUUECKUX diieMeHToB /1. M.
MenneneeBa. OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OoOmiue
dbuzudeckue cBoiicTBa MeTauioB. CIUIaBbl METALIOB. DJIEKTPOXUMUUYECKUN PSII HAMPSOKSHUH
METaJIJIOB.

XUMUYECKHME CBOWCTBA BaXHEHIIMX METAUIOB (HATpUM, Kaauid, KaJbIMiA, MarHui,
AJTIOMUHUM, [TUHK, XpPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoOb moxyyeHus MeTauioB. [I[puMeHeHe MeTaJIIOB B OBITY M TEXHHKE.

DKCIEpUMEHTAIbHBIE METOAbI U3YUECHUS BEIIECTB U UX MPEBPAIICHUN: U3yYEHUE KOJUIEKIUU
«MeTayibl M CIUTaBbI», OOpA3IOB HEMETAIOB, pEIICHHE OHKCICPUMEHTAIbHBIX 3ajad,
HaOJIIOJICHHE M ONHUCAaHWE JIEMOHCTPAIIMOHHBIX W JITA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBUE
TUJIPOKCH/IA AJTFOMUHUA C PACTBOPAMU KHCIIOT U IIET0YEN, KAUECTBEHHBIE PEAKIIMU HA KATHUOHBI
METaJJIOB).

Pacuértnblie 3amaun.

Pacuétel Mmacchl BemecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MACCE
Wi 00bEMY OJIHOTO W3 YYaCTBYIONIMX B PEAKIMU BEMIECTB, pacdy€Thl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Ponp xuMuu B 00eci€YEHUM SKOJIOTHYECKOM, YPHEPreTHYECKON M THUILEBON 0€30MacHOCTH,
pa3BUTUM MeIUIMHBL. [lOHSITHE O Hay4YHBIX METOJaxX IIO3HAHUSA BEIIECTB M XHUMHYECKUX
pEaKIIUH.



[IpencraBienus 00 oOUIMX HAY4YHBIX MPUHIMIIAX MTPOMBIIUICHHOTO MOJIYYEHHUS! BaXKHEHIITNX
BEILECTB.

YenoBek B Mupe BELIECTB W MATEPUAIOB: BAXHEUIIME CTPOUTEIBHBIE MAaTEpUAlIbI,
KOHCTPYKLIMOHHBIE MaTEpUalIbl, KPaCKH, CTEKJIO, KepamMuKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepUasbl, OPraHUYECKUE U MUHEPAJIbHbIE YI0OPEHHUS.

XuMHUg U 300pOBbE YEJIOBEKAa: IMPAaBUJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IIpEaparos,
npaBuiia 0€30MaCHOI0 UCIIOJIb30BAHUS MIPENapaToB OBITOBON XUMHUH B IOBCEITHEBHOU JKU3HH.

MexnupeaMeTHbIE CBA3U.

Peanuzanust MexXnpeaMeTHbIX CBS3€H MpU U3y4eHUH oOIIel U HeopraHudeckoi xumuu B 11
KJIacCe OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHUH,
TaK U NOHATHUM, SABJIAIOLIUXCSA CUCTEMHBIMHU ISl OTAEIBHBIX [PEAMETOB €CTECTBEHHO-HAYYHOIO
LKA,

OO01Me ecTeCTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHUs, aHAIuU3,
CUHTE3, KiIaccupuKalusg, MNepPUOANYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpEHHUE, SIBIICHUE.

@dusuka: marepus, dHEPIUs, Macca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
pazoaKTUBHOCTb, MOJIEKYJIA, SHEPIE€TUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, (PU3NUECKUE BETUUMHBI U €UHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHusM, 3Kocuctema, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpa¢usi: MuHepasbl, TOPHbIE OPObI, OJIE3HBIE HCKONIAEMbIE, TOILIMBO, PECYPCHI.

TexHomorus: XuMu4yeckasi IIPOMBILIIIEHHOCTb, METAJLUIYPIUs, POU3BOACTBO CTPOUTEIIBHBIX

MaTepualioB,  CEIbCKOXO3AWCTBEHHOE  IPOU3BOJACTBO,  IIMIIEBas  IPOMBILLICHHOCTD,
dapmarieBTHUYECKasT  MPOMBIIUIEHHOCTh,  MPOM3BOJCTBO  KOCMETHYECKHMX  TPEMapaTos,
IPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MATEpPHajOB,  JJEKTPOHHAs  MPOMBILLIECHHOCTb,

HAaHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA IIPOTPAMMEBI 110 XUMHWN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OO0yYaroUUMUCS
MporpaMM CpeIHero o0IIero oopa3zoBaHusi (JIMUHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuyno-meTonnueckoil OCHOBOM [jIsi pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MIpOrpaMM CPeIHETO 00111eT0 00pa30BaHUS SIBISETCA CUCTEMHO-IESITEILHOCTHBIN TTOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHS TpeAMeTa «XUMHS» Ha YPOBHE CpeIHEro ooOiiero oOpa3oBaHUs
BBIICJICHBI CIISYIONINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOUIUMHUCS POCCUUCKON TpakJIaHCKOW MJICHTHYHOCTHU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPE/IEIICHHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

IIeJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUW JMYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEN U UCTOPUYECKUX TPATUIIUNA 0a30BOM HAYKH XUMUM;

TOTOBHOCTh W CIIOCOOHOCTh OOYYAarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTU
LHEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYUIMMU LEIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYWe MPaBOCO3HAHUS SKOJOTUYECKON KyJIbTYPhl M CIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YNIbTATHI OCBOEHUS TMpeaAMeTa «XUMUS» JOCTUTAIOTCS B €JUHCTBE YUeOHOM
U BOCHUTATEIBHOMN JI€SITEIBHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HUJCAJIaMH POCCHMCKOTO T'Pa’KJaHCKOTO OOIIECTBa,
NPUHSTHIMUA B OOIECTBE HOPMAaMH W MPABWJIAMU TOBEICHUSI, CIIOCOOCTBYIOIIUMU IMPOIEccam
CaMOTIO3HaHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYAIOIUXCS.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHUS MpeaMera «XUMUsS» OTPaKarT CHOPMHUPOBAHHOCTH
OMbITa IO3HABATEIbHOM M MPAKTUYECKON MEITENbHOCTH OOYYaIONIMXCS MO peaau3aluu
MPUHATHIX B 00I1ECTBE IIEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHMS O0YYaIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPAJIKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMaxXx M MPaBWIAX MEXKIUYHOCTHBIX OTHOIIECHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKON IEATENIbHOCTH MPH CO3JAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATEIbHBIX 3a/]a4, BBIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JAPYTHUX
MIPU aHAJIM3€ PA3TUYHBIX BUJIOB YUEOHOU €SI TEIHHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHMS .



IIEHHOCTHOT'O OTHOIIEHUS K UCTOPUUECKOMY M HAYYHOMY HACIIEJIUI0 OT€UECTBEHHON XUMUMU;

YBaXKEHHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U TTPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh pe3yJdbTaT JJIMTEIbHBIX HaOII0JACHUH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX MMOMCKOB, TOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

HMHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYCHUU U MOCIEAYIONIEM aHaIu3e UHPOpMaIuu
0 MEPEIOBBIX JOCTIKEHUIX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OIICHUBATh CUTYAllMHU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMU, U TIPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJILHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJACHUE M TIOCTYNKH CBOMX TOBApHINECH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB,;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUSI I[ICHHOCTEH 3I0pOBOTO UM Oe3omnacHoro oOpasza JKH3HU, HEOOXOJIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUS TTPaBHJI 0€30MaCHOTO OOpAIICHUS ¢ BEIIECTBAMH B OBITY, IOBCETHEBHOMN KU3HU
U B TPYJIOBOM JEATEIBHOCTH,

MOHUMAaHHUSI IIEHHOCTH MPaBWJI UHANBUYATLHOTO M KOJUICKTUBHOTO O€30MacHOTO TTOBEICHUS
B CUTYaIMsIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HAHMS TOCJEACTBUM M HENPUSATHS BPEAHBIX MNPUBBIYEK (YMOTPEOJIEHUS aNKOToJs,
HapKOTUKOB, KYPEHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATENbCKOM  JI€SITENbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUHM TMPAKTUYECKUX 3a7ad COIMATbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3y4YeHHI0 Tpodeccuil pazaudyHoro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYY, JIIOJISIM TPY/Ia U PE3yJIbTaTaM TPYAOBOM JACSATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBUIYAIbHON TpaeKTOpUU oOpazoBaHus, OymyIIeH
npodeccun W peanu3anuu  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKH 11€JIECOO00PA3HOr0 OTHOLIEHUSI K MPUPOJE, KaK MCTOUYHHKY CYIIECTBOBAHUS
»KHU3HH Ha 3eMIIe;

MOHUMAaHUS TJIOOATBHOTO XapakTepa 3KOJOTHMUECKHX MPOOJIeM, BIUSHUS SKOHOMHYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIUATBHOM CPEJIBIL;

OCO3HAHHUS HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTUKEHUU XUMHUU [IJIsl PEIICHHS] BOMPOCOB
pPalMOHATIBLHOTO MPUPOIONIOIB30BAHUS;



AKTUBHOTO HENPUSATUS NCUCTBUM, NPUHOCAIIMUX BpEIl OKpPYXKAIIIeH MPUPOIHOU cpeje,
YMEHUSI TPOTHO3UPOBATH HEOIATOMPUSATHBIEC SKOJIOTMYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUU U IIPEAOTBPALLATH UX;

HaJu4usi Pa3BUTOTO HKOJOTHUECKOTO MBIIUICHUS, HKOJOTUYECKOW KYyJIbTYphI, OIbITA
NEATeTbHOCTH  DKOJOTHYECKOW HampaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COIMAIBbHOW TIPAKTUKE, CIIOCOOHOCTH U yMEHUS
AKTUBHO TIPOTUBOCTOSITH UCOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NOHUMaHUs CcrenuPuKy XUMUU KaK HayKd, oco3HaHusi e€ poiu B (HOpPMUPOBAHUU
pPalMOHAIBHOTO  HAYYHOI'O  MBIIUICHUS, CO3JaHUM  LIEJOCTHOTO  MPEACTABICHHUS 00
OKpY)KalollleM MHUpE Kak O €IUHCTBE MPUPOJABl M 4YEJIOBEKa, B TO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEN U perieHruH MpoodiieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUHU JJIsl COBPEMEHHOMW IMBUIIM3AIMU: B €€
T'YMaHUCTUYECKOW HAMPAaBJICHHOCTH U BAXKHOW POJIM B CO3/IaHMKM HOBOW 0a3bl MaTepUaIbHOU
KYJbTYPbI, pEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
OHEPreTUYECKOM, THUINEBOM M DKOJIOTHYECKONW Oe30MacHOCTH, B PA3BUTHH MEIUIIMHBI,
o0ecIeyeHu! yCIOBUM YCIEIIHOTO TPY/Ia U AKOJIOTHYECKH KOM(MDOPTHON KUZHH KAXKI0T0 YiIeHa
00I1IeCTBa;

€CTEeCTBEHHO-HAYYHOM TIpaMOTHOCTH: TIIOHMMAaHUA CYHIIHOCTHM METOJOB  IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCIIOIh30BATh MOJTyYaeMble 3HAHUS IS
aHanu3a U OOBACHEHMsS SIBJICHUN OKpPYXAIOLIEro MHUpa W MPOUCXOIAIIMX B HEM H3MEHEHUH,
YMEHHS JieflaTh OOOCHOBAHHBIE 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (DAaKTOB M HUMEIOIIUXCS
JAHHBIX C IEJIbIO TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XUMHUECKUE 3HAHUS JIJISl pElIeHUsl MpoOJieM B
pEaNbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKOMN 1EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHMH 1O XUMHH B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTIMU;

HMHTEpECca K 0COOEHHOCTSAM TPYy/Ia B pa3InYHBIX chepax MpoPpecCuOHAIBHON AESTEIHHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3yIbTaThl OCBOEHUS Yy4eOHOro mpeaMmera «XWMHS» Ha YpOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMBbIE 1711 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOMUXCS MEKIUCIUILUTHHAPHBIC
(MeXTpeMeTHBIC) OOIEHAyYHbIE TMOHSATHS, OTPAKAIOIIME IEIOCTHOCTh HAYyYHOW KapTHHBI



MHpa U crenu(uKy METOIOB MO3HAHUS, MCIIOJIB3YEeMbIX B €CTECTBEHHBIX Haykax (Marepwus,
BEILIECTBO, JHEPTHUsl, SBJICHUE, MPOIECC, CHUCTEMAa, HAy4YHbIH (aKT, MPUHIMUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJICHUE, U3MEPEHHE, SKCIEPUMEHT U
Jpyrue);

YHUBEPCAJIbHBIC YUCOHBIC ACHCTBUS (ITO3HABATCIIbHBIC, KOMMYHUKATUBHEIC, PETYISTUBHEBIC),
obecneunBaromue  (GopMupoBaHue  (PyHKIMOHAIBHOW TPAMOTHOCTH W COIMAJIBHOU
KOMIIETEHIIUU 00yYaroIInXcs;

CrOCOOHOCTh ~ OOYyYalOIMXCS ~ HWCIOJb30BaTh  OCBOCHHBIE  MEXKIUCHMIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpPCaJbHbIE YueOHbIC JEWCTBUSI B IO3HABATEIILHOW U
COLIMAJIBHOM IIPAKTHUKE.

MeranpenMeTHble pe3yJdbTaThl  OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMH  yUeOHBIMU
N03HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBiajgeHne YHUBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMHU JAeHCTBHAMM:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (pOPMYJIUPOBATh M  aKTyaJIM3UPOBATh MPOOJEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENENIATh IEeJIU JeATCIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATCIIBHOCTH C TIOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh TPU OCBOCHHUU 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIETSATh
XapaKTepHble TPHU3HAKU TOHATUA W YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTAETBHBIX (DAKTOB U SIBICHHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUU ISl KIAaCCU(PUKAIIMU BEIIECTB U XUMUYECKUX PEaKIIuii;

yCTaHABJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBA3U MEXKIY U3YyUaeMbIMU SBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 aHAJIOTHH), BBISBISATD
3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOABI U
3aKITIOYCHUS;

NPUMEHSTh B TPOIECCE MO3HAHUS, MCIOJIb3yeMble B XMMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJEIHM, MpeoOpa3oBbIBaTh MOJIENbHBIE NPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJI)
AJIIEMEHTa, XUMHUYecKasi GopMysa, ypaBHEHUE XUMUUYECKON PEaKIUU — MPHU PEIICHUN yIeOHBIX
MO3HABATEIBHBIX M MPAKTUUYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJEIBHBIC MPEACTABICHHUS
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUUYECKUX PEAKIIUMA.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE 1EHCTBUSA:

BJIAJICTh OCHOBAMHU METOJ/I0B HAYYHOTO IMTO3HAHUS BEMIECTB M XUMHUYECKUX PEAKIINN;

dbopMynupoBaTh TENM W 3aJadyd  MCCIIEJIOBAHUS, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSATEIHLHO C(HPOPMYIUPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt POPMUPOBAHUS THITOTE3HI TIO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHH;

BIAJCTh HABBIKAMH CAaMOCTOSTEIBHOTO IIJIAHUPOBAHWS W TMPOBEACHUS YYCHHUYECKHUX
AKCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIOATh 32 XOJI0M MPOLIecca, CAMOCTOSITEIbHO
MPOTHO3UPOBATh €r0 PEe3ynbTar, (GOopMyIHpPOBaTH OOOOIIECHUS W BBIBOJABI OTHOCHUTEIIBHO



JIOCTOBEPHOCTH PE3YJILTATOB MCCIIEIOBAHUS, COCTABIAThH 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHUYECKOM HCCIENOBATEIbCKOM UM TMPOEKTHOM JEATEIbHOCTH,
MPOSABIIATh CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIBHOMY IOMCKY METOJIOB pELICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB ITO3HAHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B  PA3IUYHBIX HUCTOYHUKAX HWHPopMamuu (HaAy4HO-TIOMYJIIpHAs
JUTepaTypa XUMHYECKOTO COJEp)KaHMs, CIpaBOUYHbIE TNocoOusi, pecypcbl MHTepHeTa),
aHANM3UPOBATh HH(OpPMALMIO pPa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUUYECKH
OLIEHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpoBaTh 3ampochl KW MPUMEHATH pa3jM4Hble METOAbl MpPHU TIOUCKE U OTOOpe
uHbOpMaILIK, HEOOXOAUMOM J1JIsl BHIOJHEHUS YU€OHBIX 3a/1a4 ONpeeEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCMOJIb30BAaHUS WH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMANIbHYIO (OpMYy MpelacTaBiieHUs HHPOpMaLUU (CXEMBI,
rpaduKu, THarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KauyecTBE CpeacTBa mpu paboTe ¢ XUMHUUYECKOU
uHOopMalMel: TPUMEHITh MEXKIpPEIAMETHbIC (PU3MUECKHe W MaTeMaTHYeCKHEe) 3HaKh |
CUMBOJIBI, (OPMYITBI, a00pEBHATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIUYECKUE CPEJICTBA HATJISITHOCTH.

OBiaseHne yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBHUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI B XOJI€ Juajiora W/Wih JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (QOPMYIUpPOBaTh CBOM MPEAJIOKEHHUS OTHOCUTENBHO BBIMOTHEHUS
MPEUIOKECHHOW 3a/1a4u;

BBICTYIIaTh C IMPE3CHTALMEN pPe3yJbTaTOB II0O3HABATEIIbHOM JEATEIIBHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIBHO HWJIA COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTA, TMPAKTHUYECKOW pPabOThl MO HCCICAOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu yuyeOHOro MpoekTa M (OPMYTUPOBATH BBIBOIBI IO pe3yJbTaTaM MPOBEIEHHBIX
HCCIIETOBAaHUN MyTEM COTJIaCOBAaHUS MO3UIUHI B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHHUSIMU.

OBJ1aieHHe YHHBEPCAJIbHBIMU PEeryJATUBHBIMH A1eHCTBUAMMU:

CaMOCTOSITEIPHO IUIAHUPOBATh W OCYUIECTBIISTH CBOIO IIO3HABATEIBHYH JEATEIBHOCTD,
orpenensis e€ ey U 3a7a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATh
MpeiaraeéMblii alropuT™M JEUCTBUI MPHU BBINMOJHEHUHU YUYE€OHBIX M UCCIEJOBATEIbCKUX 3aj1ad,
BBIOMpATh Hanbosee 3pGeKTUBHBIN CITOCO0 MX PENICHHsI C yYETOM MOTyYeHUS HOBBIX 3HAHUNA O
BEIIECTBAX U XUMUYECKUX PEAKLUSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHnyeckas XuMus» OTPakaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAY4YHOU
KapTUHBl MHUPA, PO XUMUU B MIO3HAHUM SIBIICHUN TPUPOJLI, B (POPMUPOBAHUM MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl perieHus
MPAKTUYECKUX 3a7a4 U DKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CpeJIE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAsi BKJIFOYAET: OCHOBOIOIATAIOIINE TOHSATHS
(XUMUYECKUM DJIEMEHT, aTOM, DJIEKTpOHHAas 000JO0YKa aToma, MOJIEKYJia, BaJCHTHOCT,
ANEKTPOOTPUIIATEIIBHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas u
COKpall€HHas), MOJIb, MOJSpHAas Macca, MOJSPHBIM O00BEM, YIJIEpOAHBIA  CKEJeT,
GbyHKIMOHANIbHAS TPYIIa, paJuKal, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUI psJi, TOMOJIOTH,
YIIE€BOJOPOIbI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHS); TEOPUU ¢ 3aKOHBI (Teopusi CTPOCHUS
opranm4yeckux BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEUIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHHU; MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUe B
OCHOBE TOHWMAHHS MPUYUHHOCTH U CHUCTEMHOCTH XMMHMUYECKUX SIBICHUH, (pakTormoruueckue
CBEJICHHSI O CBOMCTBax, COCTaBe, IMOJYYCHUH U OE30MacCHOM HKCIOJb30BAHUM BaKHEUIIIUX
OpraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKON JAEATEIHHOCTH YEIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIC MPU3HAKU TOHATHH, yCTAHABIUBATH UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHIATUS IIPU OIMUCAHUU COCTaBa, CTPOCHUS U
[IPEBPALLIEHUN OPTaHUYECKUX COCTUHEHNN;

c(OpPMHPOBAHHOCTh YMEHUH HCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [IJISI COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (opMyl OpraHUYECKHUX
BECILIECTB U YPABHEHUN XMMMYECKUX PEAKLIUM, U3TOTABIMBATH MOJEIN MOJEKYJ OPTraHUYECKUX
BEILIECTB JJIs1 WILTFOCTPALMU UX XUMUYECKOTr'0 U ITPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHHMI YCTaHaBIMBATh MPUHAIJICKHOCTh H3YUYEHHBIX OPTraHUYeCKUX
BEIIECTB MO WX COCTAaBY M CTPOCHHUIO K OMpeAeiIEHHOMY KJaccy/Tpymime CoeauHEHUN
(yrneBomopoAbl, KHCIOPOJ UM  a30TCOAEpP)KAIIME COEOUHEHHS, BBICOKOMOJIEKYJSPHbIE
COCIMHEHHUS), laBaThb UM Ha3BaHWs o cuctematudeckoir Homenknarype (IUPAC), a takxke
MPUBOAUTH TPUBHAIbHBIE HA3BaHUSI OTAECIbHBIX OPraHMYECKHUX BEIIECTB (ITHIICH, MPOIUJIEH,
alleTWIICH, JITWICHTJIMKOIb, TIUIEpPUH, (eHomn, (GopManbaerus, ameTanblerull, MypaBbUHAS
KHCIIOTa, YKCYCHAasi KUCJIOTa, OJICMHOBAasI KUCJIOTAa, CTEAPUHOBAs KUCIIOTA, TIIFOK03a, (PPyKTO3a,
KpaxMmall, IeJUTI0J103a, TJIUIIH);

c(hOpPMHUPOBAHHOCTh yMEHHS OMPEICISITh BUIBl XUMHUYECKOHW CBS3M B OPraHUYECKHUX
COeIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJIOKECHUS TEOPUHM CTPOCHUS OPTaHHYECKHUX
BemectB A. M. byTtiepoBa niisi 00bsICHEHUSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPAHECHUSI MacCChl BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PUIUYECKHUE U
XUMUYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTEICH pPa3IUUYHBIX KIACCOB OPraHUYECKUX
BEIlECTB (METaH, 3TaH, JTWJICH, MPOMWJIEH, aueTwieH, OyraaueH-1,3, metmnOyranuen-1,3,
O€H30J1, METAHOJ, ATAHOJ, ATUJICHIJIMKOJb, TJIUIEPUH, (PEHOII, aleTalbIerul, MypaBbuHas U
YKCYCHasl ~ KUCJIOTBI, TJIFOKO3a, Kpaxmalsl, I[eJUII0J03a, aMUHOYKCYCHas  KHUCJOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXJIY HUMHU YypPaBHEHUSAMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKU YTIEBOJIOPOJHOTO CHIPhS (HE(DTH,
IPUPOJHBIN ra3, yrojib), COCOObl UX MepepabOTKU U MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadboTKy;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIUUCICHUS 110 XUMHUYECKUM YPaBHEHUSIM (MacChl,
00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMH IO HW3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHM BJIAJETh CUCTEMOW 3HAHWNU OO0 OCHOBHBIX METOAAX HAYyYHOTO
MO3HAHMS, WCIOJB3YEMbIX B XUMHUM TPU H3YUYEHHH BEIICCTB U XHUMHUYECKUX SBJICHUI
(HabmrofeHue, W3MEpPEHHE, OHKCICPUMEHT, MOJCTUPOBAHUE), HUCIOIB30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JJI TPUHATHUS PEIICHUH B KOHKPETHBIX JKMU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIFOAATh TMpaBHWIa MOJb30BAHUSI XMUMHYECKOW TMOCYIION W
71a00paTOPHBIM 00OPYIOBAHUEM, a TAKXKE MpaBUiia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMHU TI0 BBITIOJIHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBINOJIHATh XWMHYECKUM OSKCIIEPUMEHT
(mpeBpaleHus OpraHMYeCKUX BEIIECTB MPU HArPEeBaHUM, MOTYyUYCHHE STUJICHA U U3yUYCHHE €T0
CBOMCTB, KauyeCTBEHHBIC pEaKIMM OPraHMYECKHUX BEIIECTB, JEHATypalus OEJIKOB TIIpu
HarpeBaHWH, IBETHBIC PEAKIIMM OEJKOB) B COOTBETCTBUU C MPAaBUJIAMH TEXHUKH 0€30MaCHOCTH
pu oOpaIlieHHH ¢ BEIIeCTBAMH M JJa0OpaTOPHBIM 000PYIOBaHHEM, TIPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHUU COOTBETCTBYIONIMX PEaKIHH |
(bopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPHUTHUYECKH aHAJM3UPOBATh XUMHUUYECKYH0 HWH(popMaImio,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBoi nHdopManmu, THTEpHET U Ipyrux);

chOpMHUPOBAaHHOCTh YMEHHUH COONIOATh MpaBWiIa JKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOM JACATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbI U
OKPY’KAIOIIEH MPUPOJHON Cpelibl, OCO3HABATh OMACHOCTH BO3JCHUCTBHS HA >KUBBIC OPTaHU3MBbI
OnpeAeaEHHBIX OPraHWYECKUX BEIIECTB, MOHMUMAas cmbica mokaszarens I[IJIK, mosicHaATh Ha
MpuMepax crocoObl YMEHBIIECHUS M MPEAOTBPAIIEHUS] UX BPEAHOTO BO3JICMCTBUS HA OPraHU3M
YeJI0BeKa;

JUI OOYyYaloImIMXCsl C OrPaHUYCHHBIMHA BO3MOXXHOCTSAMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX SBJICHUM;



JUISL CIICTIBIX U CIAOOBHUASIIMX OOYYaIOMIMXCS: YMEHHE HCIOJIb30BaTh PelbepHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins qis 3anucu Xumudeckux Gopmyit.

11 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHu4ecKass XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SBJICHUHN MPUPOJIbI, B POPMUPOBAHUU MBIIIICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOUN ISl perieHus
MPAKTUYECKUX 3a/7a4 M HKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U
IIPUPOHOU CpELE;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpAsk BKIIOYAET: OCHOBOIOJIATalOIINE MOHATUS
(XMMUYECKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, d- 3JEKTpOHHBIE OPOWUTANIM aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJIIPHBIH 00BEM, BaJIGHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIM4ecKas, BOIOPOJHAs),
KpUCTAJUIMYECKAasi  pEIIETKA, THUIBl XUMHYECKMX PpEaKIUd, pacTBOp, IJIEKTPOIUTHI,
HEBJICKTPOJIUTHI, IJNEKTPOJUTHUUECKAS JTUCCOIMALINS, OKUCIUTENIb, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKOW  pEeaklMd, XHUMHUUYECKOE pABHOBECHE); TEOpPUM M  3aKOHbl  (Teopus
BJICKTPOJIMTUYECKOM JOuccolManuu, nepuoandeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHMS WU IMPEBPALICHUS YHEPTUU MPU XUMHUUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUYECKHUE 3HAHUS,
Jexane B OCHOBE IMOHMMAaHUs MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHHIA,
(akToNOrMYEeCKUEe CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30MaCHOM HCIIOIb30BaHUU
BaXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON JEATEILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepPHbIC MPU3HAKU MTOHSATHH, yCTAHABIMBATH UX
B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOUIME MOHSTUS MPU OMNHUCAHUU HEOPTraHUYECKUX
BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUU HCIOIB30BATh XUMHUYECKYI0 CHMBOJIMKY JIJisSi COCTaBIICHUS
dbopMyNT BEIIECTB W ypPAaBHCHHH XMMHUYECKUX PEaKIHMi, CHUCTEeMATHUYECKYI0 HOMEHKIATYPY
(IUPAC) um TpuBHanbHBIC Ha3BaHUS OTACIBHBIX HEOPraHWYCCKHX BEIIECTB (yrapHBIA Tas,
YIJIEKUCHIBIM ra3, aMMHAK, Tall€éHas W3BECThb, HETAUIEHAsl W3BECTh, NIUTHEBAs COJA, NUPUT U
Ipyrue);

c(hOpMHPOBAHHOCTh YMEHUU OMPEIEISITh BAJICHTHOCTh M CTEMEHb OKUCICHUS XUMUUYECKHUX
AJIEMEHTOB B COEIMHEHUSX Pa3JIMYHOIO COCTaBa, BUJl XUMHYECKON CBSI3M (KOBaJEHTHas,
WOHHAsA, METaJlInyecKasi, BOJOpPOJHAs) B COCAUHEHUSAX, THUIl KPUCTAJUIMYECKOH pPEIIETKH
KOHKPETHOTO BelllecTBa (aATOMHAas, MOJIEKYJIApHasl, HOHHAs, METaJUTM4YeCKasi), XapakTep Cpe/ibl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUUECKUX BEIIECTB 0
UX COCTaBY K ONpEACTIEHHOMY KJACCy/Tpynne COeAUHEHUM (MPOCThIE BEIECTBA — METAJUIbl U
HEMETaJLJIbl, OKCUJIbl, OCHOBAHUS, KUCIIOThI, aM(POTEepHbIE TUAPOKCHU/IbI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH TMepuoaudeckoro 3akoHa JI. M.
MeHnneneeBa ¢ JIEMOHCTPUPOBATH €ro0  CHUCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh FIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKUX
sneMeHTOB 1—4 mnepuonoB llepmogmueckoid cucTeMbl XUMUYECKHUX »diaemeHToB J[. U.
MemneneeBa, HCHONB3YS MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMTAIN», «IHEPrETHUCCKHE
YPOBHHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHMYECKHUX DJIEMEHTOB M HX
COEIMHEHUH T10 IepUoJiam U rpynnam [leppoanyeckon CUCTEMBI XUMAYECKUX deMeHTOB []. W.
Menpeneena;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh (OMUCHIBATh) OOIIHME XMMHUYECKUE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE T'€HETUUYECKOM
CBSI3M MEXJy HEOPraHWYECKMMM BEIIECTBAMHU C IOMOIIBI) YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKIHUH IO Pa3IUYHbIM
npu3HakaM (YHCIIy M COCTaBy pearupyloomux BelecTB, TeIIoBoMy d(ddekTy peakuuw,
U3MEHEHUIO CTENIEHEH OKUCIICHUS AJIEMEHTOB, 00PAaTUMOCTH PEaKIIUK, YIACTHUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIISITh YPABHEHUS PEAKIUN Pa3IMUHBIX THUIIOB, TIOJIHBIC U
COKpami€éHHbIE ypaBHEHUS pEaKIuii MOHHOTO OOMEHA, YUWUTHIBAsl YCIOBHUSA, NMPU KOTOPBIX ITH
peaKuuu UAYT 10 KOHLA,

c(hOpMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIIUU, TTOJTBEPKIAIOIINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX  HEOPraHWYECKUX  BEIIECTB, pACHO3HABATH  ONBITHBIM  IIYTEM  HOHBHI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMM pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii MOCPeICTBOM COCTABICHUSI DJIEKTPOHHOTO OallaHCca ATUX PEaKlui;

c(hOpMHPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKON pEeakiuu OT
pasnUYHBIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTU OT
BHelHero Bo3aeiicTus (nmpuniun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPH30BATh XUMUUYECKUE MPOIIECCHI, JICKAIINE B OCHOBE
MPOMBIIIVICHHOTO TIOJYYEeHUS CEPHOW KHCIOTHl, aMMHaka, a Takxke CGOpPMUPOBAHHOCTD
MpeACcTaBlIeHU 00 OOIMMX HAyYHBIX MPUHIMIIAX W HKOJIOTHYECKUX MPoOIeMax XHMHUYECKOTO
MIPOU3BOJCTBA;

chOpPMHPOBAHHOCTh YMEHHH TPOBOJHWTH BBIUMCICHUS C HCIOJH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jisl BEUIECTBA B PAacTBOpPE», OOBEMHBIX OTHOUIEHWW Ta30B MPU XUMHUUYECKUX
peaknusIX, MacChl BEMIECTBA WM 00BEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(ddeKkTa peaknun Ha
OCHOBE 3aKOHOB COXPAHEHMS MACChI BEIIECTB, PEBPALICHUS U COXPAHEHHS SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOJATh TMpaBWiIa TOJIB30BAHMS XUMHYECKOW TMOCYAOW U
nabopaTOpHBIM 00OPYAOBAHHEM, a TaKXKe MpaBuiIa OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKUHUSAMHU O BBIIOJHEHUIO TA00PATOPHBIX XUMHUYECKUX OMBITOB;



c(OpPMHPOBAHHOCTh YMEHHMHM IJIJAHUPOBATH M BBIIOJHATH XUMHUYECKUH HKCIEPUMEHT
(paznokeHre MepoKcuaa BOJOPOAA B MNPUCYTCTBUM KaTalW3aToOpa, OIPEACICHHE CpPEebl
pPacTBOPOB BEILECTB C IOMOUIbIO YHUBEPCATBHOTO UHAUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB
Ha CKOPOCTb XMMHYECKON peaklUuH, peaklMd MOHHOro OOMEHa, KayeCTBEHHBbIE pEaklUUd Ha
cynbdar-, kKapOOHAT- U XJIOPHUA-AaHUOHBI, HA KATUOH AMMOHHS, PEUICHUE HKCIEPUMEHTAIBHBIX
3amay no teMaMm «Mertame» U «HemeTannel») B COOTBETCTBUM C MpPaBUJIAMH TEXHUKHU
O0e3omacHOCTH TMpu OOpalleHWH C BEIIeCTBAMH M JIaDOpaTOpPHBIM  00OPYJOBaHUEM,
MPEACTaBIATh PE3YyNbTaThl XUMHUYECKOI'O JKCIEpUMEHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOLIUX PEAaKIUi U (OPMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHHMM KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HWH(MOpMaIuio,
NOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpelcTBa MAaccOBOM KOMMYHHUKaluu, WHTepHET u
JIPYTHX);

c(OpMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWJIa SKOJOTHYECKH I1eJIeCO00pa3HOro
NOBEJICHUS] B OBITY M TPYIAOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYXalollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTH BO3JIEUCTBHS HA KUBBIE OPTaHU3MBI
onpeeNEHHBIX BEIIeCTB, MOHUMAasi cMbic nokazatens [1/IK, nmoscuaTe Ha npuMepax crnocoObl
YMEHBIICHHS U MPEOTBPAILIEHUS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEIOBEKa;

IUIsi OOYYaIOIIUXCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsi: YMEHUE MNPUMEHSTH
3HaHMs 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUH;

JUTSL CIIETIBIX U CJIA0OBUASIIMX OOYUYaIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(hHO-TOUCUHYIO
cucrteMy obo3Hauenuit JI. bpaiins qis 3anucu XuMudeckux Gopmyit.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3jaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 3
https://m.edsoo.ru/00adcade
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2 bubamorera LOK
' pel e HOPOA https://m.edsoo.ru/00ae080a
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 6 1
aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/00ae0bf2
bu6mmoreka [IOK
2.3 A 2
POMATHICCKHE YIICBOAOPOASI https://m.edsoo.ru/00ae0el8
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 bubnunoreka [JOK
' HX mepepadboTKa https://m.edsoo.ru/00ae103e
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bu6mmoreka [JOK
3.1 C . @ 3
HHPTRL. FoCHO https://m.edsoo.ru/00addd12
3.9 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6mmoreka [JOK
' CroxHbie 3QUpBI https://m.edso0.ru/00addbfa



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK

33 YEIeBOzEL 3 https://m.edsoo.ru/00addecO
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa HOK

https://m.edso0.ru/00ae1156

Hroro mo pazueny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 ITnactmaccel. Kayayku. Bomokua 2 ft?rfs?/jl;f;;ggz%ell%
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenne atomoB. [leproanueckuii 3aK0H
P proA bubmmoreka [{OK
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
https://m.edsoo.ru/00adb59e
anemenToB J. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 4 bubmuotexa [JOK
' BEIIECTB https://m.edsoo.ru/00adb6b6
bu6moreka [IOK
1.3 X 6 1 1
HMHHACCIHE peartn https://m.edsoo.ru/00adb7e2
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 M 6 1
CTaLIbl https://m.edsoo.ru/00adbcb0
bu6mmoreka [JOK
2.2 H 9 1 1
eMeTaLIRT https://m.edsoo.ru/00adbe9a
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5 bubnuoreka [JOK
' BEILECTB https://m.edsoo.ru/00adc28c
Utoro no pazneny 17
Pa3gen 3. XuMus ¥ :Ku3Hb
3.1 XUMMS U )KU3Hb 4 bubmorexa HOK

https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
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Hroro no pazneny
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
NQ Tema ypoka KoutpoubHbie | IIpakTHueckue Alara DaKkTHYEeCKH tupposLIe
n/n Bcero H3yYeHUst odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl

[Ipenmer 05.09

1 OPraHU4eCcKO XUMHH, 1 bubnuoreka [JOK
€€ BOBHMKHOBEHHE, https://m.edsoo.ru/00adb59¢
pa3BHUTHE W 3HAYCHHE
Teopus crpoeHus 12.09.
OPFAHHCCIt® BuGmuorexa [[OK

2 COCHIHCHIHI A M. 1 https://m.edsoo.ru/00adb6b6
Bbytneposa, e€
OCHOBHBIE TTOJIOKECHUS
[Ipencrasnenue o 19.09.
Kiaccudukanuu
OpraHUveCcKuX

3 BCIIICCTB. 1 bubnmuoreka [JOK
Howmenknarypa https://m.edsoo.ru/00adb7e2
(cucremaTuyeckas) u
TPUBHAJIbHBIC Ha3BAHUS
OpPraHUYeCKUX BEIICCTB
AJIKaHBI: COCTaB U 26.09.

4 ctpocHue, 1 bubnuoreka [IOK

. https://m.edsoo.ru/00adbac6

TOMOJIOTHUECKUN PsiT

5 Mertan u 3TaH — 1 03.10.

IIPOCTEMNIINE
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npeACTaBUTCIIN

AJIKAaHOB

6 AJIKEHBI: COCTaB U 10.10. bubmuoreka [JOK
CTPOEHHE, CBOMCTBA https://m.edsoo.ru/00adbch0
DTUJICH Y TIPOTIUIICH — 17.10.

7 IpocTenIme bubnuorexa [JOK
MIPEACTABUTEIN https://m.edsoo.ru/00adbe9a
AJIIKCHOB
[IpakTnueckas pabora 24.10.

8 Neo 1. «ITonydenue bubmuorexa [JOK
JTUJIEHA U U3yYEHHE https://m.edsoo.ru/00adc28c
€ro CBOMCTB)»

Anxanuensl. byranuen- 07.11.
9 ij;%ﬁi;itif:ﬂnem Bubmorexa ITOK
https://m.edsoo.ru/00adcade
CUHTETHYECKOTO
KaydyKa U pe3UHbI
AJIKHMHBI: COCTaB U 14.11.
0COOEHHOCTH
CTpOEHUS,

10 TOMOJIOTUYECKHUH PS/I. bubnuoreka [JOK
Aneruies — https://m.edsoo.ru/00adcd68
MPOCTEUIINI
MIpe/ICTaBUTENb
AJIKHOB

11 ?;:;i:;:gm Ho 211l bubnunoreka [JOK

. https://m.edso0.ru/00add448
XUMHYECKON peaKIuu
12 Apensl: 6eH301 U 28.11. bubnuorexa [IOK
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TOJy0J. TOKCHYHOCTh
apeHOB

https://m.edsoo.ru/00add5d8

13

T'eneTnyeckas CBA3b
YTJIEBOJOPOJIOB,
MPUHAJICKAIIMNX K
pa3IMYHBIM KJIaccam

05.12.

bubmmoreka [{OK
https://m.edsoo.ru/00add8b2

14

[TpupoiHBIE NCTOYHUKHT
YTIE€BOAOPOJOB:
MIPUPOJIHBIN ra3 u
MONYyTHBIE He(TAHbIE
rasbl, He)Th U
NPOIYKTHI €€
nepepadoTKu

12.12.

bubmmoreka [{OK
https://m.edsoo.ru/00add9d4

15

[IpupoHbIE UCTOYHUKHT
YTJIEBOOPOJIOB:
MPUPOIHBIN Ta3 U
MOITyTHBIC He(PTSIHBIC
rasbl, HeTh U
MPOIYKTHI €€
nepepaboTKu

19.12

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

16

KontponbHas padoTa
0 pazzieny
«YTIAEBOIOPOABDY

26.12.

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

17

IIpenensHbIe
OJTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TAHOJI.
Bopoponnas cBs3b

09.01.

bubnuoreka [JOK
https://m.edsoo.ru/00addecO

18

MuoroaroMHEBIE
CIIUPTHL:

16.01

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
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OTHUJIICHTJINKOJIb U

TIIALIEPUH
®deHout: cTpoeHUE 23.01.
MOJICKYJTHI,
19 ¢busnueckue u bubmorexa LHOK
. https://m.edsoo.ru/00ade104
XUMHUYCCKHE CBOMCTBA,
MIPUMCHCHHE
AJBIeTHIbL: 30.01.
20 T —— bubmmoreka [{OK
https://m.edsoo.ru/00ade348
areTanpaerug. AueTtod
OIHOOCHOBHBIE 06.02.
TpeiebHbIC
21 KapOOHOBBIC KHCIIOTHI: bubmorera [JOK
p ) https://m.edso0.ru/00ade488
MYpaBbUHAS U
YKCyCHas
[IpakTrueckas padoTa 13.02.

99 Ne 2. «CBoiicTBa bubmuorexa [JOK
pacTBOpa yKCyCHOM https://m.edsoo.ru/00ade64a
KHCJIOTBI»

CreapuHoBas u 20.02.
OJICMHOBAsI KUCJIOTHI,
bubnuoreka [JOK
23 KaK IPeICTaBUTEIIN
https://m.edsoo.ru/00ade64a
BBICIIUX KapOOHOBBIX
KHCJIOT
Mpkla KaK coau 27.02.

24 BBICIIUX KapOOHOBBIX bubnuoreka [IOK
KHUCJIOT, UX MOIOIIlee https://m.edso0.ru/00ade802
JIICUCTBUE

25 CrnoxHble 3(pupbl KaKk 05.03. bubnuorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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MIPOU3BO/IHBIC
KapOOHOBBIX KHCIIOT.
I'maponus cnoKHbIX

3¢upoB

https://m.edsoo.ru/00adea28

Kupsl: runponaus, 12.03.

26 [IPUMEHEHHUE, bubnuorexa [JOK
Ouonoruyeckas poJib https://m.edsoo.ru/00adec8a
KUPOB
YrneBoabl: COCTaB, 19.03.

Kiaccuukanus.

97 Baxneiimme bu6mmoreka [IOK
MIPEACTABUTENHN: https://m.edsoo.ru/00adec8a
[III0K03a, PPyKTO3a,
caxaposa
Kpaxman u niemmonosa 09.04.

Kak MPUPOJIHBIE bubnuoreka [IOK

28
MOJIMMEPHI https://m.edsoo.ru/00adeea6

29 HrtoroBast KOHTpOJIbHAS 16.04. bubnuoreka [JOK
pabota https://m.edsoo.ru/00adf004

30 AMUHBI: METUJIAMHUH U 23.04. bu6mmoreka [JOK
AHUJIMH https://m.edsoo.ru/00adf180
AMUHOKHCIOTEI KaK 30.04.
amdoTtepHbIe

31 OpraHu4ecKue bubnunoreka [JOK
COCJIMHEHMUS, UX https://m.edso0.ru/00adf306
OuoJorNYecKoe
3HaueHue. [lentuapt

32 benku kak npupoHble 07.05. bubnuorexa [IOK
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BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

https://m.edsoo.ru/00adf518

33

OCHOBHBIE TTIOHATHUSI
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCAUHCHHI

14.05.

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COEIUHEHU.
[ImacTmaccel, Kaydyku,
BOJIOKHA

21.05.

bubmmoreka [{OK
https://m.edsoo.ru/00adfc20

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34
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11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne [ara DakTHYecKH | UHPppoBLIE
Tema ypoka Kontpoubnsbie | IlpakTuueckue
n/n Bcero HU3yUYeHHs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
XHUMHUYECKUI DJIIEMEHT. 05.09
bubmmoreka [{OK
ATOM. DNeKTpoHHas 1
https://m.edsoo.ru/00adb59e
KOH(UTYpaIus aToMOB
[Tepuoamyaeckuii 3aK0H U 12.09.
[Iepnoanueckas cucrtema
XHMHUYECKHX JIEMEHTOB 1 bu6moreka [IOK
. . Menneneea, ux https://m.edso0.ru/00adb6b6
CBSI3b C COBPEMEHHOM
TEOpUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH 19.09.
W3MEHEHUS CBOMCTB
XUMHUUYECKUX AJIEMEHTOB U
HUX COEIUHEHUN IO
rpyIIaM U MepUoaM.
3HaueHie 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2
MEepUOIMYECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
anemenToB /..
MenneneeBa B pa3BUTHH
HayKu
CtpoeHue BellecTna. 26.009.
P . bubmuoreka [JOK
Xumuyeckas CBs3b, €€ 1

BHABI; MCXaHU3MBbI

https://m.edsoo.ru/00adbac6
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00pa3oBaHUs KOBAJIGHTHOU
cBs3u. BonopoaHas cBsi3b

BanenTHoCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHS.
BemectBa MoJIeKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

03.10.

[Tonatne o guCnEepCHBIX
cucremax. McTuHHEBIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BelecTBa
B pacTBOpe

10.10.

bu6moreka [IOK
https://m.edsoo.ru/00adbcb0

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COEIUHEHU.
I'eneTuueckas cBSI3b
HEOPraHMYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

17.10.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

Knaccuduxkanus
XHUMHYCCKHUX PEaKIIHi B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUS MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MIpeBpAIEHUS SHEPTUU
MIPU XUMUYECKHUX

24.10.

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c
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peakmusx

CkopocTb peaxiu.
OOpaTumble peakiuu.
XUMHYECKOE PAaBHOBECUE

07.11.

bubmmoreka [{OK
https://m.edsoo.ru/00adcade

10

[IpakTtuyeckas padora Ne
1. «BnusiHue pazau4HbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON PEAKIIUN»

14.11.

bubmmoreka [{OK
https://m.edsoo.ru/00adcd68

11

DNEeKTPOTUTHIECKAs
mucconuanms. Iloasrue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peaknuu
HMOHHOTO OOMEHa.
I'maposn3 opraHnyecKux u
HEOPraHMYECKUX BEIEeCTB

21.11.

bu6moreka [IOK
https://m.edsoo.ru/00add448

12

OKHCITUTEIIHEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIIABOB U
pacTBOPOB COJIeH

28.11.

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

13

KounTponsnas pabora no
pasneny «Teoperuueckue
OCHOBBI XUMUW

05.12.

bubmuoreka [JOK
https://m.edsoo.ru/00add8h2

14

MerTannsl, UX MOJOKEHUE
B [lepuoanueckoi
CHUCTEME XMMUYECKUX
anemeHTOB J[. 1.
MenaeneeBa u
0COOEHHOCTH CTPOEHUS

12.12.

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
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atromoB. O0mrne
¢bu3nvecknue CBOKWCTBA

METAJUIOB
CIuiaBbl METAJUIOB. 19.12
15 DIEKTPOXUMUAYECKUM DS, bubnmorexa LOK
P o b https://m.edsoo.ru/00addd12
HaNPsDKCHUN METAIIJIOB
XUMHUYECKHE CBOIICTBA 26.12.
BaKHEUIINX METAJUIOB
16 (HaTpUii, KAJIUH, KAJTBITHIA bubnmorexa LOK
P . . ’ https://m.edso00.ru/00addbfa
MarHui, aJlOMUHUIN) 1 UX
CoeqUHEHNN
XUMHYECKHE CBOMCTBA BuG 1OK
nonmoTexa
17 XpoMa, MeJIi ¥ UX 09.01.
p 210 https://m.edsoo.ru/00addecO
COEIMHEHUN
XUMHYECKHE CBOICTBA 16.01
18 MHKA, JKeJie3a U UX bubmorexa LOK
’ N https://m.edsoo.ru/00addfe2
COEIMHEHUN
[IpakTuueckas padota Ne 23.01.
2. "Pemienue
19 JSKCIIEPUMEHTAIBbHBIX Eubmorexa HOK
p https://m.edso0.ru/00ade104
3a1a4 [0 TEME
«MeTtamas»"
HemeTtamnel, ux 30.01.
[OJIOKEHUE B
[Tepunoauueckoii cucreme
bu6mmoreka [JOK
20 XUMHAYECKHAX DIIEMEHTOB

. . MeHaeneea u
0COOEHHOCTH CTPOEHUS
aTOMOB

https://m.edsoo.ru/00ade348
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duzuyeckue cBOMCTBA
HEMETAJJIOB. AJUIOTPONUS

06.02.

21 HEMETaJJIOB (Ha IpUMepe brbamorexa [OK
pHMep https://m.edsoo.ru/00ade488
KHCIIOPO/Ia, CEPHI,
docdopa u yrinepona)
XUMHYECKHE CBOMCTBA 13.02.
22 TajJoOTeHOB, CEPBI K UX bubmorexa HOK
> °°P https://m.edsoo.ru/00ade64a
COEMHEHUI
XuMH4eCcKHe CBOMCTBA 20.02.
23 a3oTta, ocodpa u ux bubmorexa HOK
’ . P https://m.edsoo.ru/00ade64a
COEMHEHUI
XuMH4ecKue CBOMCTBA 27.02.

24 JIEpOIA, KPEMHHUS U UX bubmmorexa [OK
yHepoZa, vp https://m.edso0.ru/00ade802
COCTUHCHUI
[IpuMeHeHne BaKHEHIIIUX 05.03.

25 HEMETAJUIOB U UX bubmorera [IOK

5 https://m.edsoo.ru/00adea28
COCTUHCHUI
O06o001enne u 12.03.
cHUcTeMaTH3allus 3HaHUI
o Teme «HemeTramiby.

26 Brruucnenus no bubmuoreka [JOK
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/00adec8a
peakuuii u
TEPMOXHUMHUYCCKUE
pacy€ThI
[IpakTuueckas pabota No 19.03.

97 3. «Pemenue bu6mmoreka [JOK

OKCIICPUMCHTAJIbHBIX
3aaa4 110 TCMC

https://m.edsoo.ru/00adec8a
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"HemeTamisr"»

KonTtponsHas pabora o 09.04.
28 TeMaMm «MeTaJlTbDy | bubmorexa HOK
https://m.edsoo.ru/00adeea6
«Hemertaibny
Heopranunueckue u 16.04.

29 OPraHU4eCKUE KUCIOTHI. bubnuorexa [JOK
Heopraanueckue u https://m.edso0.ru/00adf004
OpraHWYECKUE OCHOBAHUS
AmpoTepHbie 23.04.

HEOpraHWUYECKHe U
OpraHWYECKUe
30 o — bu6moreka [IOK
https://m.edsoo.ru/00adf180
I'eneTnueckas cBsA3b
HEOPraHUYECKUX U
OpraHUYECKUX BEILEeCTB
Ponp xumuu B 30.04.
obecrieyeHnn

31 9KOJIOTHYECKOM, bubmuoreka [JOK
SHEPreTUYECKON U https://m.edso0.ru/00adf306
MUIIEBOM O€30MacHOCTH,

Pa3BUTUU MEUIIMHbI
[IpencraBnenus 06 oOmMX 07.05.
HayYHBIX MPUHLIUIIAX
32 npz?/[mmneljmolio bubmmorexa [JOK
. https://m.edso0.ru/00adf518
MOJIy4eHUS] BaXKHEHIIINX
BEIIECTB

33 YenoBek B MUPE BELLIECTB 14.05. bubnuoreka [IOK
U MaTepuasoB https://m.edsoo.ru/00adf68a

34 XuMUs ¥ 310pOBBE 21.05. bubnuorexa [IOK
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YCJI0BCKa

https://m.edsoo.ru/00adfc20

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/00adfc20

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O TIPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYUEHUKA
Xumus, 10 knace/ Pynasutuc I'.E., ®enpaman O.I'., M.«IIpocsemieHue»,
2022ron

Xumus, 11 knace/ Pyasutuc I'.E., @ensaman @.I'., M., «IIpocsemienue,
2022r

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
1. T'abpuensna O.C.. O0uias XuMus B TeCTax, 3ajadax, ynpaxHeHusx M.:
Hpoda 2018r.
2. Banosa P.I'., Kasepuna A.A., Kopomenko A. C. Kontpounb 3HaHUM
yuamuxcs no xumuu 10-11 kinaccsl. M. [Ipoda 2019.
3. H.Ky3pmenko Xumwus 11 IKOJIBHUKOB cTapiux kiaccoB M. JIpoda 2008r.
4. P.A. Jlunue u ap. XuMHS TSI MIKOJIBHUKOB cTapiiux kiaccoB M. JIpoda
2010r.
5. A.M.Paneukuit/ M., [lugaxktnueckuit matepuan ,Xumus 10-11 ki
«IIpocBemienue»

U DPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
HUHTEPHET

https://uchi.ru/teachers/class_books

http://experiment.edu.ru/

http://www.school.edu.ru/default.asp

http.www.profile-edu.ru/

http://school-collection.edu.ru/

http://ikt-festival.ucoz.ru/

http://www.it-n.ru/

http://chimia24.ucoz.ru/
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