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MNOACHUTEJIBHASA 3AIIMCKA
[Iporpamma 1o XMMHHM Ha YpPOBHE CpeHEro oomero oopazoBanus pa3paboTaHa Ha OCHOBE

®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «06 o6pa3zoBanuu B Poccuiickoi
@Oenepauun», TpeOOBaHUKA K pe3yibTaTaM OCBOEHUS (eaepainbHO  00pa3oBaTeIbHOM
nporpaMmbl cpeanero oodmero oopazoBanus (POII COO), npeacraBieHHbIXx B DeepaibHOM
rocyJgapcTBeHHOM obOpazoBarenbHoM ctanjapte COO, ¢ yuérom KoHueniuu mnpemnojiaBaHus
yuyeOHOro mpenMera «XuMus» B oOpa3zoBaTelbHbIX opranusanusax Poccuiickoir dexnepanuu,
peanu3yrommX OCHOBHbIE 00pa30BaTeNbHbIE MPOrpaMMbl, 1 OCHOBHBIX MOJIoKeHH «CTpaTterun
pa3BuTusa BocrnutaHusi B Poccuiickoit denepanuu Ha nepuona no 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MNpOrpaMmbl MO XUMHH, K ONpPEIENEHUI0 O00IIe
CTpaTeruu oOy4eHusl, BOCIIUTAHUS U Pa3BUTHs O0yUYaOIIUXCS CPeICTBAMU y4eOHOro npeaMera
«Xumusi» g 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTABWIJIM KOHUENTYaJIbHbIE IMOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBJICHHOCTH IEJEH, COJIepKaHHs, Pe3ylbTaToB OOYYEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHUE, IOJy4aeMo€  BBIMYCKHUKaMH  0O01Ieo0pa3oBaTeabHON
OpraHu3aluiy, SBISETCS HEOThEMJIEMOM 4YacThl0o WX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIMM 3TAloOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEW, NPUCYIIMX IEJIOCTHOM CHCTEeME XUMHYECKOTO 00pa3oBaHUs. OTH LIEHHOCTH
KacaloTCsl MO3HAHMS 3aKOHOB IMPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOLIEH KyJIbTYphl
Ye/oBeKa, a TaKKe OKOJIOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3I0pPOBbIO U
OpUpoJHOH cpese. Peanuzyercs xumuueckoe oOpazoBaHHe 00y4YarOUIUXCs Ha YPOBHE CPEHETO
obmiero o0pa3oBaHUs CpeACTBAMM Y4eOHOTO IpeaMeTra «XHUMHUs», COAEpKaHUE U MOCTPOEHUE
KOTOPOI'0 OIpeAeNeHbl B MPOrpaMMe MO XUMHUU C Y4€TOM CHEeUM(PUKU HAayKd XUMUH, €€
3HAa4YeHMsI B IO3HAHUU MPUPOJBI U B MAaTEpUaIbHOM KU3HU OOLIECTBA, a TAKXKE C YUETOM OOIUX
Hesneld U NPUHIUIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEr0 OOIIEro
obpazoBanus B Poccutickoit deneparuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyl0 pojib B COBPEMEHHOU
UBWIIN3AIMH, B CO3JJaHUM HOBOM 0a3bl MaTepuanbHON KylabTypbl. OHAa BHOCUT CBOIl BKJIaj B
(dbopMupoBaHuE PalIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHUE LIEJIOCTHOIO MPEACTaBICHU A
00 OKpyXaloleM MUpe Kak O €IMHCTBE NMPUPOJABI U YeJIOBEKa, KOTOpoe (pOpMHUpYETCS B XUMHUH
Ha OCHOBE IIOHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U
MEXIY CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH OOJIACTSIMU PUMEHEHHS.

TecHo B3auMOIEWCTBYS € JPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHA cTajia
HEOTHhEMJIEMON YacThI0 MHPOBOM KYyJIbTYypbl, HEOOXOJUMBIM YCJIOBHEM YCIEUIHOIO Tpyaa U
KU3HU KKI0To wieHa ooOmectsa. CoBpeMEHHAsi XMMHUs KaK Hayka cO3MJaTebHas, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha PELIEHHE I100aJbHBIX MPOOJEM YCTOMYMBOIO Pa3BUTHUS
YeJ0BEUECTBA — CHIPhEBOM, HSHEPreTUYECKOW, MHIINEBOM, HSKOJOTUYECKOW O€30MacHOCTH U
OXpPaHbI 310POBbSI.



B coorBercTBMM ¢ OOIIMMM LENSIMM M OPHUHLMIAMH CPEAHEro o01ero oOpa3oBaHMS
conepxkanue npeamera «Xumus» (1011 kmaccel, 0a30BbI YPOBEHb U3YYEHUS) OPUESHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOYy4YaroIIMXCs, HEOOXOAMUMYIO UM JJISt
BbIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHS B KU3Hb COLUYMA,
NPOJOJKEHUsT 00pa3oBaHMS B Pa3IUMYHBIX O0JACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocraBisiomuMu  npenMera «XUMHs» SBISAIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMusi» U «O011as U HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUM M0 HEOPTaHWYECKOU XUMHUHU (C BKIIFOUCHHEM
3HaHMM U3 00IIel XMMUHU) U opraHndeckoil xumuu. dopmupoBanre 1aHHOW CUCTEMbI 3HAHUN
Ipy U3YYEHUH MpeaMeTa 00ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUsI BCEro MHOIrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO01asi 1 HeopraHudeckast
XUMHS» cHOpMUPOBAHA B MPOrpaMMe MO XUMHUU HAa OCHOBE CUCTEMHOTIO MOJX0JIa K M3YUYEHUIO
yuyeOHOro marepuana u oO0yclOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHU Ha
ONpENIENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XUMHUH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KJIACCUUYECKON TEOPUU CTPOCHHUS OPraHMYECKUX COEIUHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXUMUYECKUX MU DJIEKTPOHHBIX NPEACTABICHUNA O CTPOECHHUHM BEUIECTB.
Cenenust 00 M3ydaeMbIX B Kypce€ BEIIECTBaX [AlOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB IO
CJIOXHBIX OWOJIOTMYECKH aKTUBHBIX COEIUWHEHUU. B Kypce opraHnueckoil XMMHH MOJIYYaroT
pa3ButHe CcHOPMHUpPOBAHHBIE HAa YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs MEepBOHAYAIbHBIC
NPEJICTABIICHUSI O XUMUYECKOMN CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUECKOUN pPEAKIINU.

[lon HOBBIM yIJIOM 3peHHSI B MpeaMere «XHUMHsS» 0a30BOTO YPOBHS pacCMaTpUBAETCS
M3YYCHHBII HAa YypPOBHE OCHOBHOTO O0OIIEro o0Opa3oBaHMs TEOPETUUYECKUN MaTepuan u
(haKkTOoJIOTrHYEeCKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeOpraHuYecKass XUMHs» 00ydaroIUMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaUEHHE TEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHMYECKHMX U METOIOJOTMYECKHX MO3UIINH,
riIyOo’ke TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMH HTOr0 3aKOHa — OT oOoOmaroimen 10
OOBSCHSAIONIEH U IPOTHO3UPYIOIICH.

Ennnasg cucrema 3HaHUMN O BOKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE O XUMUYECKHUX PEAKLUAX, X CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
nornonHsiercss B Kypcax 10 wm 11 KjaccoB »3ieMEHTaMH  COACPXKAaHUS, HWMEIOIMIUMUA
KyJIbTYpPOJIOTUYECKMII M TPUKIATHOW XapakTep. OTH 3HaHHUS CIHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XHMHH C JPYIMMU HayKaMH, pacKpbIBalOT €€ pojb B II03HABATEIBHOW U
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, CHOCOOCTBYIOT BOCIHMTAHHMIO YBAKEHHUS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTHUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYUMBIX MPOOJEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MHPOPMALIMIO U MPUMEHSATH €€ UIsl TIOTOJHEHUs] 3HaHUM, pelieHus
MHTEJUIEKTYaJIbHbIX M 3KCIIEPUMEHTAIBHBIX MCCIEA0BATENbCKUX 3a7a4. B memom coxepxanue



y4eOHOro nmpeamera « XuMHs» JaHHOTO YPOBHS U3YUYCHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJiI TOHUMaHUs GriIocopCKUX UaeH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTraHUYECKOTO U OPraHUYeCKOro Mupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB KX COCTABOM U CTPOCHHUEM, T[I03HABAEMOCTh MPUPOJIHBIX SBICHUU MyTEM
AKCIEPUMEHTA W PEIICHUS MPOTHUBOPEUHMM MEXAY HOBBIMU (aKTaMH MU TEOPETUUYECKUMU
MPEANOChIKAMHU, OCO3HAHWE POJU XUMHUU B PEHICHUU IKOJOTHMYECKUX NpoOJeM, a Takke
npoOJsieM cOepexeHrs SHEPreTUYECKUX PECYpPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTUU U
MaTepHUaioB.

B nmnmane pemieHus 3a7ad  BOCHUTAHUA, Pa3BUTHUA U COLMANIM3AIUMUA  O0YYaIOIIUXCS
MPUHATBIE TPOrpaMMON MO XMMHH MOJXOJAbl K OMNPEACIICHUIO COJEPXKAHUS U TOCTPOCHUS
npeaMera mpeaycMaTpuBaroT (POPMUPOBAHKNE YHUBEPCAIBHBIX YUEOHBIX NEUCTBUHN, UMEIOIINX
0a30BOe 3HAUYCHHE JJIsI PA3IUYHBIX BUJIOB JICSITEIBHOCTU: PEIICHUs MPOOJIeM, MTOUCKa, aHAIN3a
u oOpabotku wuHGOpPMAIMU, HEOOXOAUMBIX JUIsI MPUOOPETEHUS OMbITa MPAKTUYECKON U
HCCIIEIOBATEIbCKOM ICSITEILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUHU XUMHUH.

B npakTtuke npenogaBaHus XuMUM KaK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMs, TaK U
HA ypOBHE cpeaHero ooOmero oOpa3oBaHHs, TMpPHU OMNPEACICHUU  COJepKaTeIbHON
XapaKTePUCTUKHU LeJIe H3Y4eHHUs MpeJaMeTa HampaBJICHUEM IEPBOCTEIICHHON 3HAYUMOCTHU
TPAAUIIMOHHO TIpU3HAETCS (HOPMUPOBAHME OCHOB XMMHYECKOW HayKW Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AEATEIBbHOCTH 4YEJIOBEKAa U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBON KyJnbTypbl. C METOAUYECKOW TOUKM 3pEHHUS TaKOM MOAXOJ K
ONPEACIICHUIO 1IeJIe N3YUEHUS TIPEIMETA SBJISIETCS BIIOJIHE OMPaBJAaHHbBIM.

CornacHoO AaHHOW TOYKE 3pPEHUS TJIABHBIMM LIEJISIMA M3YYCHHS MpeaMeTra «XHUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS :

e (dopMuUpOBaHHUE CHUCTEMBl XHMHYECCKUX 3HAHMM KaK Ba)XKHEHMIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa, B OCHOBE KOTOPOW Ji€kKaT KIIOUEBBIC MOHSITHS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHUMAHHUE CYIIHOCTH JIOCTYHHBIX OOOOIIECHUH MHMPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMupOBaHUE M Pa3BUTHE IMPEJCTABICHUI O HAYYHBIX METOJAX IO3HAHMS BEIIESCTB U
XUMHUYECKUX peaKIuii, HeOOXOAUMBIX JIJII MPUOOPETCHUSI YMEHUN OPHEHTHPOBATHCS B
MHPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIC, B IPAKTUUECKOHN U
MOBCEIHEBHOM KU3HU;

® Da3BUTHE YMEHUU M CHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOJNIOJAECHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPHMEHTa, COOJIFOACHUEM IIpaBHJI OE30I1acHOTO
oOpalleHusl ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comepkaTeibHas XapaKTepUCTHKA IeJe U 3a7a4d M3ydeHHUs IpeaMeTa B
MporpamMMe Mo XMMHUM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU ITPUOPUTETAMHU
B CHCTeME cpeaHero oobmiero ooOpaszoBaHus. CerogHss B MNpPENoJaBaHUU XHMHH B OOJIbIICH
CTEMEeHU OTHAETCS TMPEANOUYTCHUE TMPAKTHYECKOM KOMIIOHEHTE COAEpkKaHUs OOydeHUs,



OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIMYCKHHKA 00Ie00pa3oBaTeIbHON  OpTraHu3alliy,
BIIAJICIONIETO HE HAaOOpPOM 3HAHUM, a (YHKIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSIMU aKTUBHOTO TOJTYYEHUS 3HAHWN M MPUMEHEHUS WX B PEaJbHOU YKU3HH JIJIS PEIICHUS
MPAKTUYCSCKUX 3a71a4.

B cBa3um ¢ 3TUM mpu U3YYEHUH TpeaAMeTa «XUMHS» JTOMHUHHUPYIONMICe 3HAYCHHE
MPUOOPETAIOT TaKWE IIEIH U 3a7a9d, KaK:

aganTanmus  OOydYarommMxcs K  YCJIOBHSAM JIMHAMHYHO  Pa3BHBAIONIETOCS  MUPA,
dbopMHpOBaHNUE WHTEIUICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOW K C€aMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITCIbBHOMY TIPUHSATHIO TPAaMOTHBIX pEHICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHUE Yy OOYYAIOIIMXCSA KIHOUEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITHH),
UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS PA3IMYHBIX BUAOB JACATCIBHOCTH: PEIICHUS MPOoOJIeM,
MOWCKa, aHajau3a W o0paboTku WHPOpMaNUKU, HEOOXOAMMBIX IS TPUOOPETCHHS OIbITa
JESATEIBHOCTH, KOTOpash 3aHUMAET BAXKHOE MECTO B IMO3HAHMHM XMMHH, a TAKXKe JUISI OLCHKH C
MO3UIMH  DKOJOTHYCCKON OC30IaCHOCTH XapakTepa BIUSHUSA BEIIECTB W XUMHUYCCKUX
IPOIIECCOB HA OPTaHM3M YeJIOBEKA U MPUPOIHYIO CPEAY;

pa3BHUTHE TO3HABATEILHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
OOy4JaroIIMXCs: CIMOCOOHOCTH CaMOCTOSTEIIBHO TNPUOOpeTaTh HOBBIC 3HAHUS 110 XUMUHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMHU, UCTIOIH30BATh COBPEMEHHbBIE HH(DOPMAIIMOHHbBIE
TEXHOJIOTUH JUIsl TIOMCKA U aHAIN3a yueOHOM 1 HaydHO-TIOMYJISIPHOM HH(OpMAIIUU XUMHYECKOTO
COJIePIKaHUS;

dbopMupoBaHUE U Pa3BUTHE y O0YYAIOMINXCS ACCOIMATUBHOTO M JOTHYECKOTO MBIILICHHUS,
HaAOJIIOIaTeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUITAHUPOBAHUH U MPOBEACHUU XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y oOOydJarommxcs YOEeKIEHHOCTH B TYMaHHUCTHYECKON HaINpaBICHHOCTH
XUMHHM, €€ BaXHOW POJM B pEHICHHUH TJIOOANbHBIX  MpOOJEM  paldOHAIBLHOTO
MPUPOAOIIONH30BAHUSA, TOMOIHEHUSI YHEPTeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHHS K TPUPOJE U CBOEMY
3I0pPOBBIO, a TAK)KE MPUOOPETEHUSI ONBITA UCIIOIH30BAHUS TTONYYCHHBIX 3HAHUHN IS IPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIUsAX, CBA3AHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B yuebGHOM mmaHe cpemHero obimiero oOpa3oBaHUs MpeaMeT «XHUMHs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeAMETHON 0071acTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI».

OO6uiee 4KClIO YacoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMHUU, HA 0Aa30BOM YpOBHE CPEHETrO
oOmrero obpazoBanusi, cocrapiser 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11
KJ1acce — 34 gaca (1 Jac B HEJICITIO).



COIAEPKAHUME OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMUH

[Ipenmer opraHnyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B MOJYyUYECHHUH
HOBBIX BEIIECTB W MAarepuajoB. Teopuss CTPOEHHsS OPraHMYECKMX coeauHeHuii A. M.
byrnepoBa, €€ ocHOBHblEe MonokeHUs. CTPYKTypHbIE (QOpPMYNBI OPraHUYECKHX BEIIECTB.
['omonorusi, uzomepusa. XumMudeckas CBs3b B OPIaHMYECKUX COCIMHEHHUSAX — OJIMHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o0  KiIaccuPUKalMM  OpraHMYECKUMX  BemlecTB. HomeHkiaTtypa
OpraHMYeCKUX COEJUHEHUN (CUcTeMaTuyeckas) W TpUBUAIbHBIE HA3BaHUSA BaKHEHIIHMX
Npe/ICTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJIbl U3YUYEHUS BEIECTB U MX MPEBPAIICHHUI: 03HAKOMJICHUE C
oOpa3liaMi OpPraHMYECKHX BEIECTB U MaTepuaiaMu Ha UX OCHOBE, MOJICIUPOBAHUE MOJEKYII
OpraHMYeCKUX BEIECTB, HAOJIOJEHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OMBITOB TIO
NPEBPAIEHUIO OpPraHMYEeCKUX BEIIECTB IMpPU HarpeBaHuM (TUIaBlieHHE, OOYyTJIMBaHUE U
TOpEHHE).

Yriaesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psAd. MeTaH M 3TaH — IpocTeuine
NPEICTABUTENN aJKaHOB: (U3MUECKHUE U XUMHUYECKHME CBOWCTBA (peakiMu 3aMElICHUs |
TOPEHHUsI ), HAXOKAEHUE B PUPOJIE, IOJTYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOCHHUE, TOMOJIOTMYECKHI PsAll. DTUJIEH U MPOIUJIEH — MPOCTEUIIINE
NPEICTABUTENN AaJIKeHOB: (PU3WYECKHE W XHMHUUYECKHE CBOWCTBA (PEakIuu THUAPUPOBAHUS,
raJjoreHUpOBaHUs, THpaTallMU, OKUCICHUS U MOJIMMEPHU3ALINH), TIOJYYCHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MetunOyTtaaueH-1,3: cTpoeHre, BaXXKHEHIINE XUMHUYECKUE
CBOICTBA (peakius noauMepusanun). [loyueHne CHHTETHYECKOrO KaydyyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TI'OMOJOTMYECKMH psA. ALEThiaeH —
OPOCTEHIINK MpeACTaBUTENb AaJKHMHOB: COCTaB, CTpOEHHE, (U3MUECKHEe U XUMUYECKHUE
CBOMCTBa (peakUuu THAPUPOBAHMS, TAIIOT€HUPOBAHUS, TUApAaTAllUU, TOPEHUS), MOIYYEHUE U
MIPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHHe, (U3NYECKHE W XUMUUYECKHE CBOMCTBA (pEaKiuu
raJIOTEHUPOBAaHUS M HUTPOBAHMs), MOJy4EHUE W NPUMEHEHHe. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyecKue ceoUCM8a (peakyuu 2ai02eHuposans U HUMpOBAHUs), NOJLyYeHue U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIUVIEBOJOPOJAMH,
MPUHAJJICKAIIMMU K Pa3JIMUYHbIM KJIaccaM.

[IpuponHble HCTOYHUKHU YTIIEBOOPOOB. [IpupoaHbIil ra3 v NOMyTHBIE HEPTSAHbBIE Ta3bl.
Hedtr u e€ mpoucxoxaenue. CrnocoObl mnepepabOTku HeTH: MeperoHka, KpPEeKUHT



(TepMUYECKHid, KaTAIUTUYECKHI), Tupoau3. [IponykTel nepepaboTKu HEPTH, UX MPUMEHEHUE
B IIPOMBIIIUIEHHOCTHU U B ObITY. KaMEHHBII yrojib U IPOJAYKThI €r0 NepepadOTKH.
OKCHEepUMEHTAJIbHBIE METO/Ibl M3YUYEHHUS BEIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3laMHu miacTMace, KaydyKoB M pe3uHbl, Kojuiekuuu «HedTb» u «YToJib», MOI€TUpPOBaHKE
MOJIEKYJI YIJI€BOJOPOJOB M TaJIOT€HONPOU3BOAHBIX, IPOBEJCHUE NPAKTUYECKON pabOThI:

MOJTyYeHHE ITUJICHA U U3YUYECHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Boluncnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOJYKTOB PEAKITUH).

Kucnopoaconep:xaiue opranudeckue coeHeHUsI

[IpenenpHble OHOATOMHBIE CHUPTHI. MeETaHON M STAaHOJ: CTpOoeHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (PEaKIMU ¢ aKTUBHBIMU METaJUIaMH, TaJIOTEHOBOJAOPOAaMHU, TOPEHHUE),
npuMeHeHne. BoJgopoaHbie CBSI3M MEXKIYy MOJEKyJaMu CHOUpPTOB. JlelicTBue MeTaHona U
ATaHoOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbIC CHHUPTHI. ODTUJICHIVIMKOIL U TJHUIEPUH: CTpOeHUE, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMUA METAJIJIAMH, KAYECTBCHHAS PEaKIIUs
Ha MHOTOaTOMHBIE CIUPTHI). JleficTBMe Ha opraHu3M uenoBeka. [IpuMeHeHHE THIEpHHA U
ATUJICHTJIUKOJIS.

@deHom: CTpoeHUE MOJEKYbl, (U3HUYECKHE M XHUMHYECKHE CBOWCTBA. TOKCUYHOCTH
denona. [lpumenenue ¢enona.

Anpaerunsl U kemouwvl. DopMallblleTHA, aleTalbAETU: CTpOoeHHe, (U3UUYECKUE WU
XUMHYECKUE CBOMCTBA (peaklMM OKHCICHHS U BOCCTAHOBJICHMS, KauyeCTBEHHBIC DPEaKIUu),
MOJIy4€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeJebHbIE KApOOHOBBIE KUCIOTh. MypaBbiHAS U YKCYCHAs! KUCJIOTHI:
CTpoeHue, (U3NYECKHe M XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIMe s Kiacca KHCIOT,
peakuus 3TepuduKaIum), mojJydeHrue u npuMenenne. CTeapruHoBas M OJEUHOBAsI KMCJIOTHI KaK
NPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbllla KaK COJHM BBICIIMX KapOOHOBBIX KHUCIIOT,
HX MOIOLIEE ICUCTBHUE.

CrnosxHble 2QUpPHI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MIAPOIU3 CIOKHBIX 3(DUPOB.
AKupsl. I'maponus xupos. [Ipumenenue xupoB. buosornueckas posip :KUPOB.

VYreBosl: cocTaB, KiacCUpUKAIMS YTIIeBOI0B (MOHO-, IU- U MOJIMcaxapuisl). [ moko3a —
MPOCTEUIITNI MOHOCaXapuJl: OCOOCHHOCTH CTPOCHUS MOJICKYJbI, (PU3NYECKUE U XUMHYECKHE
cBoMcTBa (B3aummojaeiictBue ¢ ruapokcugom meau(ll), oxucieHne amMMHUAauHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHUE TUIIOKO3blI), HAXOXKJIEHUE B MPHUPOJE,
MIpUMEHEHHE, Onoioruueckas poiab. @orocunre3. OpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemitrono3a kak npupoanbsie noaumepsl. CTpoeHre Kpaxmasna U UEUTH0I03bI.
du3nyuecKkrue U XMMUYECKHE CBOMCTBA KpaxMasia (TUAPOIN3, KAYECTBEHHAs PEAKIIUsI C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHUs BEIIECTB W HX NPEeBpallleHUui: MpPOBEICHUE,
HaOJII0JICHUE U ONMHUCAHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CHUPTOB, KAYECTBEHHbIC
peaKIMu OJJHOATOMHBIX CIHUPTOB (OKHCIeHHE TaHosa okcuaoM meau(ll)), MHOroaToMHBIX



cnupToB (B3auMojeicTBue TiuiepuHa ¢ ruapokcugom menau(ll)), anpnerunoB (OKHUCIICHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcuaom wmenu(ll), B3aummopeiicTBue
KpaxMaljia C HWOJIOM), MPOBEJICHHE MPAKTUUYECKONM paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuy€rHble 3anaun.

Boluncnenuss 1Mo ypaBHEHMIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOIYKTOB PEAKITUH).

A3zoTcoaepkaiiue OpraHu4eckKue CoeqMHEHMS!.

AMMHOKHUCIIOTBI Kak aM@oTepHble OpraHudeckue coenauHeHus. dDusudyeckue u
XUMUYECKHE CBONCTBA aMHUHOKUCIOT (Ha NpUMEpe TJullMHA). buonornyeckoe 3HaYeHUE
aMuHOKHCHOT. [lenTuasi.

benku kak mpupojHbIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuyHasi, BTOpUYHAS U
TpeTUYHasi CTPYKTypa O€lKOB. XHWMHUECKHE CBOWCTBA OCJIKOB: THUIPOJIM3, JCHATypallus,
KaueCTBEHHBIC PEaKIUKU Ha OCJIKH.

DOKCIepUMEHTAJIbHBIC METOJIbl M3YUCHMsI BEIIECTB M WX MIpEeBpallcHUi: HAOIIOJACHUE U
OMHMCaHWEe JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypals OETKOB IMPU HarpeBaHWUM, IIBETHBHIC
peakiuu OCKOB.

BricokomosiekyasipHble COeTUHEHUS

OCHOBHBIEC TIOHSTUSI XMMHUHU BBICOKOMOJEKYJISPHBIX COCIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPeIHsss MOoJeKyyspHas macca. OCHOBHBIE
METOJIbI CUHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUN — OJTMMEPHU3aliis U MOJUKOHICHCAIIHS.

OKCHepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BEIECTB U UX MPEBPAIECHUN: 03HAKOMIIEHHE C
oOpa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexIpeaMeTHBIE CBA3H.

Peanuzamus MeXnpeIMETHBIX CBS3€H MpU M3YyUYCHUHU opraHuueckord xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BaHME KaK OOLIUX E€CTECTBEHHO-HAYYHBIX TMOHATHM, TaKk U
TOHSITHM, SIBIISIOIIMXCS CHCTEMHBIMU JJIS OTIEIBHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOmme ecTecTBEHHO-HAy4YHbIC TOHSATHSA: SBICHHWE, HAy4YHBbIM (akKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccu(ukaius, TMepUuOAUIHOCTh, HAONIOJCHUE, W3MEpEHUeE,
AKCHEPUMEHT, MOAECIHPOBAHUE.

®dusnka: MaTepusi, JHEPrusi, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa, HSHEPreTUYECKU
YpOBEHb, BEIIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NUECKUE BEIMYUHBI U
€UHULIBI UX U3MEPEHUSI.

buonorusi: knetka, opranusm, O6mocdepa, oOMEH BEMIECTB B OpraHu3Mme, (HOTOCHHTES,
OMONOTUYECKN aKTHBHBIC BelIecTBa (OSIKH, YTIeBOIbI, JKUPHI, (EPMEHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJABI, MOJIE3HbIE HCKOMAEMbIE, TOILIMBO, PECYPCHI.

TexHonmorus: muIeBble TPOYKThl, OCHOBBI PAllMOHAILHOT'O MUTAHUS, MOIOIIIUE CPEJICTBA,
JEKApCTBEHHbIE M KOCMETUYECKHE IpenapaTbhl, MaTepuaibl M3 HUCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.



11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUH

XUMHUYECKU 3JeMEeHT. AToM. Sapo arToma, H30TOIBI. OJNEKTpPOHHAs 00O0JOYKa.
DHepreTU4ecKre YpOBHHU, OTyPOBHU. ATOMHBIC OpOUTAIIH, S-, P-, d- 3meMeHThl. OcOOEHHOCTH
pacrpejiesieHus: AJIEKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHAs] KOH(PUTYpalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepuoamueckas cucrema XuUMHYeCKHX diemeHToB /I, .
MenpaeneeBa. CBA3b NEPUOAMYECKOrO 3aKoHa W IllepMoaMYEcKOl CHUCTEMBI XUMHYECKUX
anemeHToB [[. 1. MeHaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOWCTB XUMHUYECKUX DJIEMEHTOB W 00pa3yeMbIX WMH TPOCTHIX U CIOXHBIX
BEILIECTB M0 rpynnaM 1 nepuojaM. 3JHaU€HHEe MEPUOANYECKOT0 3aKOHA B PA3BUTUM HAYKH.

Ctpoenue BelmiecTBa. XHUMHUYECKash CBsA3b. BuIbl XUMHUYECKOW CBA3M (KOBaJCHTHaA
HETOoJIsIpHAsT W TIOJIApHasi, MOHHAs, MeTaJuTndeckas). MexaHu3mMbl 00pa30BaHUs KOBaJICHTHOU
XUMHUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHLIN). BogopoaHas cBs3b. BajieHTHOCTD.
DIEKTPOOTPpUIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI 1 AHUOHHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPHUCTANIMYECKUX PEMETOK. 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonaTHE O nUCnIepCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10Jis
BEILIECTBA B paCTBOPE.

Kiaccudpukanus Heopranmdyeckux coeauHeHuid. HomeHkiatrypa HeopraHMYeCcKux
BEILIECTB. |'€HETMUYECKass CBS3b HEOPraHMYECKUX BELIECTB, NMPUHAICKAIUX K PA3IAYHBIM
KJIaccam.

Xumudeckas peakiusa. Kmaccudukanus XUMHYECKUX PEAKIUH B HEOPraHUYECKOW W
OpraHUYeCKOW XUMHU. 3aKOH COXPAaHEHHSI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS U TPEBpaICHUs
SHEPrUHU NPU XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTUMbIE pEaKIIUu.
Xumuueckoe paBHoBecHe. PaKTOpBI, BIUAIOLIIAE HA COCTOSHHUE XUMHYECKOIO PaBHOBECHS.
[Tpunuwmn Jle [arense.

Onektponutnyeckas auccouuanus. CuibHble U cinadbie 31eKTpoauThl. Cpefa BOJHBIX
PacTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUH.

OKCNEpUMEHTAJIbHBIE METOJbl M3YyUYEHHMs] BEIIECTB M UX IMPEBPAILICHUI: JIEMOHCTpALIUS
tabnmun «llepuoanyueckas cucrtemMa xumudeckux asneMmeHToB J[. M. MeHneneeBa», n3ydeHue
MoOJielel KPUCTAUIMYECKUX PEIIETOK, HAOJI0JICHHEe W ONKHCaHUuEe JIEMOHCTPALlMOHHBIX U
1a0OpaTOPHBIX OMBITOB (Pa3lIokKEHHWE MEPOKCHUIA BOJIOPOJa B MPHUCYTCTBUU KaTajau3aTropa,
ONPEAEIEHNUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HHANKATOPA, PEAKIIUU



MOHHOro 0OMEHa), MPOBEJCHUE MPAKTUUECKON padboThl «BiusHue pa3nuuHbiX (aKTOPOB Ha
CKOpPOCTbh XUMUYECKOU PEAKIIUN.

Pacu€rHble 3anaun.

Pacu€Tel mo ypaBHEHHSIM XHMHUYECKHUX PEAKLHMH, B TOM YHUCIE TEPMOXHMHUYECKHUE
pacu€Thl, pacU€ThI C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBast 10JI BEILIECTBAY.

Heopranuuyeckass xumus

Hemeramnsl. Ilonoxenune HemerauioB B llepuogudeckoi cucreMe XUMHYECKUX

sanementoB J[. M. MenneneeBa u 0COOEHHOCTH CTpoeHus aToMoB. dusmueckue cBONCTBA
HEMETAJJIOB. AJUIOTPOIUS HEMETAJIOB (Ha MPUMEpPE KUCIOpoa, cephl, pocdopa u yrieposaa).
XUMHUYECKHUE CBOMCTBA BaXHEUIIMX HEMETAJJIOB (TajlOT€HOB, cephl, a3oTa, (ocdopa,
yriaepoja W KpEeMHHUsI) M UX COeAWHEHUN (OKCHAOB, KHCJIOPOJCOACPIKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUN ).

[IprMeHeHne BaXKHENIIMX HEMETAUIOB U UX COCAMHEHHUI.

Mertamisl. [lonoxenune metamnoB B [lepuoandyeckoil cucteMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOCHUS AJEKTPOHHBIX 000J0YeK aTOMOB MeTayioB. Oo1mme
buszndeckue cBoicTBa MeTamuioB. CIUiaBbl METAUIOB. DJIEKTPOXUMUUYECKUN PsiJl HAPSHKECHUH
METaJIOB.

XUMUYECKHNE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPpWM, KaJIWi, KaJblUi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O61ue crocoObl MoayyeHus: MeTauioB. [IpuMeHeHrne MeTalsIOB B OBITY U TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHUs BEIIECTB W MX TMPEBPAILCHHUI: HW3Y4YEHUE
KOJUTeKIMU «MeTaibl M CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3ajay, HaONIOJIEHHWEe U ONUCaHWE JEMOHCTPAIMOHHBIX U  J1a0OpPaTOPHBIX  ONBITOB
(B3anMoIeiicTBUE TUAPOKCUIA AITIOMUHHS C PACTBOPAMH KHUCJIOT M LIEJIOYEH, KaUeCTBEHHbIC
pEeaKIMu Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3agaun.

PacuéTtel maccel BemecTBa WinM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKLIMH, €CJIU OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Poxp xumMun B o0ecrieueHUH 3KOJIOTHISCKOM, SHEPreTHYSCKON 1 MUIIEBOW 0€30IaCHOCTH,
pasButuu MeauuuHbl. [IOHSATME O HaydyHBIX METOJAX IO3HAHUS BEUIECTB U XUMHYECKUX
peaKuuim.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIMUIAX [MPOMBIIUICHHOTO MOJTYYEeHUS
BA)XKHEWIIINX BEUIECTB.

UenoBek B MUpE BEIIECTB M MATEPHUAIOB: BAXKHEHUIINME CTPOUTEIIbHBIE MaTEpPHUAJIbI,
KOHCTPYKIIMOHHBIE MAaTe€pHaibl, KPaCKH, CTEKJIO, KEPaMHKa, MATEpUajbl IS AIEKTPOHUKH,
HaHOMaTepualibl, OpPraHUYECKUE U MUHEPAJIbHbIE YI00pEHUSI.

XuMHUg U 3I0POBbE YEJIOBEKA: IMpPaBUJIa HCIOJIb30BaHUA JIEKAPCTBEHHBIX IPEIApPaTOB,
npaBuiia 6€30MacHOr0 UCIIOJIB30BAHUS MIPENapaTOB OBITOBONM XUMHUH B TOBCETHEBHOM KU3HH.

MexnpeIMeTHBIE CBSI3H.



Peanuzanus MeXnpeaMeTHbIX CBSI3€H MPU U3YyYEHUU OOIIEl U HEOPTraHUYECKONH XUMUH B
11 xmacce OCYIIECTBISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUWA, TaK W IOHATHM, SBISIOIIMXCS CUCTEMHBIMH U1 OTHAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmuMe ecTeCTBEHHO-HAYYHbIE NOHATHS: HAyyHbIM (AaKT, ruUmoresa, 3aKOH, TEOpuS,
aHanu3, CHUHTE3, KiIaccupUKauus, TEepUOJAUYHOCTb,  HAOJIOJEHHE,  SKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®u3nka: Marepus, SHEpPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEMTPOH, WOH, W30TOII,
PaANMOaKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (DU3UUECKUE BETUUMHBI U €JUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusMm, 3KocucTeMma, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, OJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorusi:  XMMHMYECKas  NPOMBIIIJIEHHOCTb,  METAJUIYpPTHs,  IPOU3BOJCTBO
CTPOUTEIBHBIX MaTepUaJIoB, CEIBCKOXO03CTBEHHOE IPOU3BO/ICTBO, MUIIEBast
POMBIIIEHHOCTh, (hapMalleBTUUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUYECKHUX
npenapaToB, POU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPUAJIOB, 3JIEKTPOHHAS MTPOMBIILIEHHOCTD,
HAHOTEXHOJIOTUU.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMUCS
MporpaMM CpeTHETO 0011ero o0pa3oBaHusl (JIMYHOCTHBIM, METAIIPEAMETHBIM U MIPEAMETHBIM).
Hayuyno-meTonnueckoil OCHOBOM [Jisi pa3pabOTKH IUJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
IIPOrPaMM CPETHETO 00IIEero 00pa30BaHUs SBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJ0M B CTPYKTYpE JIMUHOCTHBIX
pE3yJIbTATOB OCBOCHHS MpeaMera «XUMHUS» Ha YpPOBHE CpEAHEro oOluiero oOpa3oBaHUs
BbIJIEJICHBI CJIEYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUUCKOM TPa’kKJaHCKON WMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CaMOOIIPEIEIICHHUIO;

HaJIM4Me MOTHBAIIUU K 00YUEHUIO;

IeJICHANIPaBIEHHOE PA3BUTHE BHYTPEHHUX YOCKICHUIN JTMYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEN U UCTOPUYECKUX TPATUIIUNA 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTH O0YYAKOIINXCSI PYKOBOJCTBOBATHCS B CBOEH 1€ TEILHOCTU
IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOM CHCTEME XHUMHUUYECKOTO
oOpa3zoBaHus;

HaJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» IAOCTUTAIOTCA B €IMHCTBE
yu4eOHOM W BOCMUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C TYMaHHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH U HJI€alaMUd POCCUHUCKOTO
IPaXXJAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMAMHU M IpaBUJIAMU TOBEICHMUS,
CIIOCOOCTBYIOIIMMHU  TIPOIIECCaM  CaMOTIO3HAHUS, CaMOpa3BUTHS UM  HPABCTBEHHOT'O
CTaHOBJICHUSI IMYHOCTH 00YUAIOITUXCS.

JIM4HOCTHBIEC pe3yIbTaThl OCBOCHUS MpEaMETa «XUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH
OMbITa TO3HABATEIBHON M MPAKTHUYECKOW MESITEIBbHOCTH OOY4YaroOUIMXCs IO pean3aluu
MIPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpaKIaHCKOr0 BOCIUTAHMS .

OCO3HAHHUS 00YyYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaKEHUS
K 3aKOHY W MPABOTIOPAJIKY;

MPEICTABICHUS O COIMAIBHBIX HOPMAaxX W TPaBHIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENBHOCTH TIPU CO3JaHUHM y4eOHBIX
MPOCKTOB, PEIICHWH Y4YEOHBIX W TIO3HABATEIBHBIX 3374, BBHITOJHEHUU XUMHUUYECKHUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHUS, JIOTUKY U apPTyMEHTHI
JPYTHX TIPYU aHAIIA3€ PA3INYHbIX BUJIOB YICOHOH NeATEIHHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIEHUS K WUCTOPUYECKOMY M HAYYHOMY HACIEIUIO OTCUYECTBEHHOU
XAMWH,

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUYECKOTO MPUMEHEHUS
XAMWH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKW €CTh PE3YJIbTaT JIUTEIBHBIX HAOIIOACHUH,
KPOTIOTIIUBBIX SKCTICPUMEHTALHBIX IIOUCKOB, IIOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W TIO03HABATCIIBHBIX MOTHBOB B TIOJYYECHUU M TIOCICIYIOIICM aHAaN3e
nH(OPMAITUH O TTEPEAOBBIX TOCTIKCHUAX COBPEMEHHON OTEUYECTBEHHON XUMHUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBCHHOT'O CO3HAHUS, STHYCCKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICGHUBAaTh CHUTYallMH, CBS3aHHBICE C XUMUYCCKUMHU SBICHUSAMHU, U
NPUHUMATh OCO3HAHHBIC DPEIICHUS, OPHCHTHPYICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI H
IICHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE TMOBEJCHUE M TOCTYIKH CBOMX TOBAPHINCH C TO3WIUAN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE TOCIICCTBUN ITHX MOCTYITKOB;

4) dpopMHUpoOBaHHA KYJIbTYPHI 310POBbA:

NOHMMAaHMS [IEHHOCTEH 370pOBOTO M 0E€301acHOr0 0Opasza KWU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY U IICUXUYECKOMY 3JI0POBBIO;

coOI0/IeHusT MpaBUl 0€30MaCHOTO OOpallleHus C BElIeCTBaMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJOBOM JIEATEITHLHOCTH;

NOHUMAaHMSA IIEHHOCTH TMPaBWJI HHIWBUIYATLHOTO M KOJUIGKTMBHOIO O€301acHOTO
MOBEJICHUSI B CUTYAlLIUAX, YTPOKAIOIIMX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMSI TMOCJIEICTBUIA U HETPUSATUS BPEAHBIX MPHUBBIUEK (YIMOTPEOJICHUS aJIKOTOJIS,
HAapKOTUKOB, KYpEHHUSI);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEIOBATEILCKON JESTENbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJIAX JCSITEIILHOCTH;

YCTAaHOBKM Ha AKTUBHOE y4YacTHE B PEIICHUU MPAKTHYECKUX 3a/1ady COIUATBHOM
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpEca K MPAKTUIECKOMY U3yUYEHUI0 PO ecCuil pa3IMdaHoro pojia, B TOM YKCIe Ha
OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHU 110 XUMUH,

YBXECHHUS K TPYAY, JIOISM TPy U pe3yIbTaTaM TPYAOBOH JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJTHHOW TPACKTOPHH OOpa30oBaHUA,
Oynymeld mnpodeccud W peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, HHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;

6) IKOJIOrMYeCKOro BOCTIMTAHHUS:

DKOJIOTHYECKH  IIeIeCOOOpa3HOTO  OTHOIIEHWS K  NPHUpPOAE, KaK  HCTOYHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMaHUS  TI00aTBbHOTO  XapakTepa  OKOJOTUYECKUX  MpoOJieM,  BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHMSI HEOOXOJUMOCTH MCHOJB30BAHUS JOCTHKEHUH XUMHHM JJIs1 PEIICHUS
BOIIPOCOB PALMOHATIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HENPUATHUS NEUCTBUM, NPUHOCALIUX BPE] OKPYXKAIOLIEH IPUPOIHOMN cpene,
yYMEHUSA IIPOrHO3UPOBATH HEeO0JIaronpUsITHbIE JKOJIOTUYECKUE IIOCJIEACTBUSA
NPEINPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYXSL PA3BUTOIO DKOJIOTUYECKOI'O MBILLICHUSA, 3KOJIOTMYECKON KYJIBTYpPbI, OIIbITA
NEATENIBHOCTA  KOJOTMYECKOM HANpPaBICHHOCTH, YMEHUS pPYKOBOIACTBOBATLCA HMHU B
MO3HABATEIbHON, KOMMYHUKAaTUBHOW W COLMAIBHOM MPAKTHKE, CIHOCOOHOCTH WU YMEHUS
aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMOPOOUH;

7) HEeHHOCTH HAYYHOTO TO3HAHNS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKU;

NOHMMAaHUs CNEeUU(PUKA XMUMHHU Kak HayKd, OCO3HaHUA €€ poiu B (HOpMHPOBAHUU
pPalMOHAIBHOTO  HAyYHOTO  MBIIUICHHS, CO3JIaHUM  II€JIOCTHOTO MPEACTABICHHUS 00
OKpYXaIIeM MHUpPE KaK O E€IUHCTBE IPUPOABI U YEJIOBEKA, B IIO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U perieHruH NpoodJieM COXpaHEHHUS MPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JIJIi COBPEMEHHOM IMBUIIM3ALMM: B €€
I'YMaHUCTUYECKOW HANPABJICHHOCTH M BAXKHOW POJM B CO3[IJaHWM HOBOW 0a3bl MaTepuaIbHOU
KyJIbTYpbl, PpEUIEHUM TJI00albHBIX MpPOOJEM YCTOHYMBOIO pa3BUTHS UEJIOBEUYECTBA —
CBIDHEBOM, SHEPreTUUECKOM, NHILEBONM U HKOJOTHYEeCKOW O€30IacHOCTH, B DPa3BUTHU
MEIMILINHBI, 00€CTIEYeHUH YCIOBUN YCHELIHOrO TPyJla U HKOJIOTMYECKH KOM(OPTHOM >KU3HU
Ka)/10T0 4jieHa 00I1eCcTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHUMAaHMS CYIIHOCTH METONOB II03HAHUS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIyYaeMble 3HAHMS
IUIs aHanu3a M OOBSCHEHUS SBJICHUHM OKpPYXAlOIIero MHpa M MPOUCXOISAMMX B HEM
U3MEHEHUI, yMEHUs JenaTb OOOCHOBaHHBIE 3aKIIIOUEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
UMEIOIINXCS JAHHBIX C LEIBI0 NIOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MHCIIOJIb30BAaTh XMMHUYECKUE 3HAHUS JJIs pelIeHUs
npo0JieM B peasibHbIX JKU3HEHHBIX CUTYaLIUsIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENIbCKON JEATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEIMpPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4YCHHIO HOBBIX 3HAHUM II0 XHMHMM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSIMHU;

MHTEpeca K OCOOEHHOCTSAM TpyAa B pasduuHbIX cdepax MnpodheccuoHaTbHOMN
NEATEIIbHOCTH.

METAIIPEJJMETHBIE PE3YJIBTATHI

MeranpeaMeTHBIC PE3yJIbTaThl OCBOCHHUS YUeOHOro IpeamMera «XHMHS» Ha YpPOBHE
cpeaHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYMMbIC I (POPMHUPOBAHHUS MHPOBO33PCHHS OOYUYAIOIIUXCS MEKIUCIUIIMHAPHBIC
(MeXXTpeMETHBIC) OOICHAYYHBIC MOHSATHS, OTpPaXKalolIue IEeJOCTHOCTh HAyYHOW KapTHHBI



MHpa U CIeNU(PUKY METOJIOB MO3HAHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPrus, SBJICHHE, MPOIIECC, CUCTEeMa, HAy4HbId (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOMIOACHUE, U3BMEPEHUE, SKCIEPUMEHT U
pyrue);

YHUBEpCaJibHble ~ y4ueOHble  JedcTBHS  (MO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbIE), oOecneunBatomue (GopMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COIMAIbHOM KOMIIETEHIIUN 00Yy4arommnXcs;

CIOCOOHOCTh ~ OOYYalOLIUMXCSl  MCMOJb30BATh  OCBOEHHBIE  MEXAUCIUIUIMHAPHEIE,
MUPOBO33PEHUYECKUE 3HAHUS U yHHBEpCajdbHble y4eOHBIC JCHCTBUA B IMO3HABATEIHHOU U
COLIMAJIBHOM IIPAKTHUKE.

MertanpeaMeTHbIe Pe3yNbTaThl OTPAXAIOT OBJIAJCHUE YHHBEPCAIbHBIMU YUe€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUIMU.

OBJaneHne yHUBePCAJIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMHU 1eHCTBUAMMU:

1) 6azoBbIe JJOrHYecKHUe AeiicTBHS:

CaMOCTOSATENILHO (OPMYTHUPOBATh M AKTyaJM3UpPOBATh MNPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENEIATh e JCATEILHOCTH, 3aJiaBasi MapaMeTpbl U KPUTEPUM HX JTOCTHKEHUS,
COOTHOCHUTDH PE3YyJIbTATHI JICATEIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHWUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TMpU3HAKA TOHSATUM M YCTAaHAaBIMBAaTh WX B3aMMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBSICHEHUS OTIETBHBIX (DAKTOB U SIBICHHUIA;

BbIOMpATh OCHOBAaHMS M KPUTEPUU I KIAacCU(UKAIMU BEHIECTB M XUMHUYECKHUX
peaxkumii;

YCTaHABIMUBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIY HW3YYaeMbIMH SBICHUSIMU;

CTPOUThH JIOTMYECKHE paCCyKIeHUsl (MHIYKTUBHBIC, NEIYKTUBHBIC, MO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX SABJICHUSIX, (DOPMYITUPOBATH
BBIBOJIbI M 3aKITIOUCHUS;

IPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJMYECKUE (3HAKOBBIC)
MOJIEIM, TpeoOpa3oBbIBaTh MOJEIbHBIE MPEACTaBICHUS — XUMHYECKUM 3HaK (CUMBOIN)
ANIEMEHTa, XUMHUYeckas (opMmysa, ypaBHEHHE XHMHYECKOW pEaKIMu — TPU PEHICHUU
y4eOHBIX TIO3HABATEIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATH Ha3BaHHBIE MOJICIIbHBIE
MPEACTAaBICHUS JUISl BBIABICHUS XApAaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB H
XUMHUYECKHX PEAKIIUH.

2) 6a30BbIe HCCTeI0BaTENbCKIE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOrO MO3HAHMS BEUIECTB M XUMHUYECKUX PEAKIUK;

dbopMynupoBaTh MENW W 3aJadyd  HCCIEAOBAHMS, HCIOIB30BATh ITOCTABICHHBIC H
CaMOCTOSATETILHO C(OPMYIHPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA IO3HAHUS U
OCHOBBI 711 (DOPMUPOBAHHUS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMbIX
CYXJICHUU;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOTO IUJIAHUPOBAHUSA U TMPOBEICHUS] YUECHUUYECKHUX
AKCIEPUMEHTOB, COBEPUICHCTBOBaTH yMEHMs  HaOmOAaTh 3a  XOJOM  IIpoliecca,



CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pPe3ysbTar, (POpMYyIHpPOBaTH O0OOIIEHUS U BBIBOJbBI
OTHOCUTENBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTYET O MpOJIeTaHHOH padoTe;

NpUOOPETATh OMBIT YYEHUUYECKOM MCCIEIOBATENbCKON M MPOEKTHOM AESTENbHOCTH,
MPOSBIIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IMOMCKY METOJOB pELIEHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3IMYHBIX METO/I0B MO3HAHUS.

3) pa6ora ¢ uHpopManHeii:

OpUEHTUPOBATHCS B PA3NTUYHBIX MCTOYHUKAX HMHGOpMALMKU (HAYYHO-TIOMYJISpHAS
JuTepaTypa XHUMHYECKOIO COJEp)KaHMs, CIpaBOYHBIE MMOcoOus, pecypchl IHTepHera),
aHANMM3UPOBATh MH(MOPMAIMIO PA3NMYHBIX BUJIOB M (OPM MPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpoOBaTH 3aMpoOChl U MPUMEHATH pa3IUYHbIE METOJAbI MPHU TOUCKE U O0TOOpeE
uH(OpMaIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONpeeEHHOTO TUIIA;

OpUOOpPETATh ONBIT UCIOIB30BAHUA HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3TUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTUMAJIBHYIO (OpMy TpelncTaBlieHUs HHPOPMALUH
(cxembl, rpaduKH, TUAarpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBA NpHU paboTe ¢ XUMHUYECKOU
UHpOpMaIMe: MPUMEHATh MeXNpeAMeTHble ((pu3nueckue M MaTeMaTHYeCKue) 3HaKu |
CUMBOJIBI, (POpMYJIbI, a00pEBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BATh U MPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISIHOCTH.

OBnagenne yHuBepCcaaIbHBIMUA KOMMYHHKATHBHBIMH JAeHCTBUAMU:

3aJ1aBaTh BOIIPOCHI IO CYILECTBY 00CYKAaeMOM TEMBbI B XOZI€ 1Uajora U/uin AUCKYCCUH,
BBICKa3bIBaTh MHJIeH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEUIOKECHHOW 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTaTOB 03HABATEIBbHON JEATEIBHOCTH, OJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHUM XUMHYECKOTO
HKCIEPUMEHTA, MPAKTHUYECKOH padOThl MO HUCCIIEJOBAHUIO CBOWCTB HM3y4YaeMbIX BEIECTB,
peanuzanuu y4eOHOTO MPOEKTa U (OPMYJIUPOBATH BBIBOABI MO pe3yjbTaTaM MPOBEAEHHBIX
HCCIJIEIOBAaHUN MyTEM COTJIaCOBaHHUS MO3UIUH B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHUSMU.

OBnageHne yHUBEPCAJbHBIMH PeryJISTHBHBIMHU 1CHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO IO3HABATENIBHYIO JESITEIBHOCTD,
onpezenss e€ Leau U 3a1a4d, KOHTPOJIUPOBATh U 10 MEPE HEOOXOAMMOCTH KOPPEKTHPOBATH
[IpeIaraéMplii aJITOPUTM JIEHCTBUI NPHU BBIITOJIHEHUH YYEOHBIX U UCCIIEI0BAaTEIbCKUX 3a/1a4,
BbIOMpaTh Hanboee 3¢ (HEeKTUBHBIN cIOCO0 UX PELIECHHs C YYETOM MOTyUYeHUsT HOBBIX 3HAHUHN
0 BEILECTBAX U XUMHUYECKUX PEAKLIHX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEM JI€ATEIBHOCTH HAa OCHOBE CaMOaHaiu3a |
CaMOOLICHKH.

HHPEIMETHBIE PE3YJIbTATDBI



10 KJIACC

[IpenmeTHbIE pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHUS» OTPaAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O XHUMHYECKONW COCTABISIONICH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUpPA, POJIM XUMHUHU B TMO3HAHUU SBICHUU MPUPOILI, B (POPMHUPOBAHUU
MBIIIUICHUSI U KYJIbTYPbl JUYHOCTH, €€ (DYHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM IS
pelieHrs TPaKTUYECKUX 3ajad U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAZICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAOIINE
NMOHATUS (XUMUYECKUW DJIEMEHT, aToM, »JJEKTpOHHas o0ojouka aroma, MOJEKya,
BaJICHTHOCTb, AJICKTPOOTPHUIIATEIILHOCTh, XHUMHYECKast CBS3b, CTPYKTypHas Qopmyna
(pa3BépHyTass M COKpami€HHas), MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00BEM, YriaepoHbIN
ckener, (yHKIMOHANIbHAS TPYyMIa, paauKai, U30MEpHs, U30MEPhbl, TOMOJOTHUECCKHUUN P/,
TOMOJIOTH, YTJI€BOJIOPObI, KUCIOPO U a30TCOAEPKAIIUE COCAUHECHUSI, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHHS); TEOPUU W 3aKOHBI (Teopus
CTpOCHHMs opraHuueckux BemiecTB A. M. BytiepoBa, 3ak0H COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHH; MUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B
OCHOBE TTOHUMAHHMS MIPUIUHHOCTH U CUCTEMHOCTH XUMUUYECKHUX SBJICHUM, (PaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYECHUU M O€30MaCHOM HCIOJIb30BAaHUU BaKHEHIITNX
OpraHMYeCKUX BEIIEeCTB B OBITY U MPAKTHUECKON NEATEeIbHOCTU YEIOBEKa;

chOpPMHUPOBAHHOCTH, ~ YMEHUW  BBIABIATH  XapaKTepHbIE  IMPU3HAKU  TOHSTHUH,
yCTaHABIIMBAaTh MUX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPU ONHCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUN OPTraHUYECKUX COEUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUM HCTOIB30BATh XUMUYECKYIO CUMBOJIMKY JJII COCTaBICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (OpMYIT OpraHUYECKUX
BEIIECTB W yPAaBHEHUW XUMHUYECKUX pEaKIUi, M3roTaBIMBAaTh MOJEIU  MOJIEKYI
OpraHWYECKUX BEUIECTB Uil WUIIOCTPAlMd HUX XHUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMHPOBAHHOCT, ~ YMEHUW  YCTAHABIMBATh  NPHHAMJICKHOCTh  W3YUCHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTaBYy U CTPOCHHUIO K OMpEeAeNEHHOMY KIacCy/TpyIe
COEMHECHUM (yrneBoaopoasl, KHUCJIOPOJT u a30TCoJIepKALINE COEUHEHUS,
BBICOKOMOJIEKYJISIDHbIE ~ COCAWHEHHMsI), JaBaTb MM Ha3BaHUS [0 CHCTEMaTUYECKOU
HomeHknarype (IUPAC), a Takxe NpHUBOAWTH TPUBHUAIBHBIE Ha3BaHUS OTAEJIbHBIX
OpPraHMYECKUX BEMIECTB (ITHIICH, MPOMUJICH, alleTUJICH, dTUJICHTIINKOb, TIUIEpUH, (HEHOM,
dbopManpaerua, aneTaNbIeTHA, MypaBbHUHAS KHCIOTa, YKCYCHas KHCJIOTA, OJICMHOBAs
KHCIIOTa, CTeapUHOBAS KUCIIOTA, TITFOK03a, (PPyKTO3a, Kpaxmall, 1eJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS ONPEACNSATh BUABI XUMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUAX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSTH MOJOKEHUSI TEOPUH CTPOEHUSI OPTaHUYECKUX
BemecTB A. M. bytiepoBa it 00bsICHEHHSI 3aBUCUMOCTHA CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHECHUSI MaCChl BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUUYECKHE U
XUMUYECKHE CBOMCTBA TUMHYHBIX MPEJACTABUTEIEH pa3IMUHBIX KIJIACCOB OPraHUYECKUX
BellleCTB (METaH, 3TaH, STWJIEH, MPOIWIICH, aleTWieH, OyranueH-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJ, 3TAHOJ, ITWICHTJIUKOJb, TIUIEPUH, (EHOJ, aleTalbIAeI i1, MypaBbiuHas U
YKCYCHasi  KHCJIOTBHI, TJIIOKO3a, KpaxXmals, IeJUTI0JI03a, AaMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBATh TEHETHYECKYIO CBSA3b MEXKAY HHUMHU YPAaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUN ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (hopMyT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HUCTOYHUKH YTIEBOJOPOTHOIO ChIPHS
(HedTh, TPUPOIHBIN Ta3, yroyb), CIOCOObl UX MepepaboTKU U MPAKTHYECKOE NMPUMEHEHHUE
IPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIUUCICHHUS MO XUMUYECKUM YPaBHCHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MUCXOJHOTO BEIIECTBA WJIU MPOJYKTa PEAKIMH MO HU3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKITUN);

chOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAaHMK 00 OCHOBHBIX METOAAX
HAy4YHOTO TIO3HAHMS, HCIOJB3YeMbIX B XUMHHU TPU HM3YYCHUH BEIIECTB W XUMHUYECKUX
sSBiIeHUN (HAOMIOJEHUE, W3MEpPEHHE, DSKCIIEPUMEHT, MOJICIUPOBAHUE), HKCIOJIb30BATh
CUCTEMHBIC XUMUYCCKHE 3HAHUSA JJId TNPUHATHS PEIICHUH B KOHKPETHBIX >KHU3HEHHBIX
CUTYaITUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOAATh MPaBHIIA MOJb30BAHUS XUMUYECKOU MOCYI0N U
7abopaTopHbIM  O00OpYy/IOBaHHEM, a TakKke TpaBuia oOOpallleHuss C BelleCTBAMH B
COOTBETCTBUM C HHCTPYKITUSMHU TI0 BBIMOJHEHHIO Ja00PaTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHus OPraHMYECKUX BEIIECTB MPU HArpeBaHHM, MOJYYCHUE ITUJICHA U H3yYCHHUE
€ro CBOMCTB, KaueCTBEHHBIE PEAKIIMM OPraHWYECKHX BEIIECTB, JCHATyparusi OEJIKOB IpHU
HarpeBaHWM, IIBETHBIC pEaKIWH OCIKOB) B COOTBETCTBUM C TIpaBUJIaMH TEXHHUKHU
0e30macHOCTH TIpu  OOpalieHHuH ¢ BeIIeCTBAMH U JA0OpaTOPHBIM  O0OPYIOBaHHEM,
IPEACTABIATh PE3YJAbTAaThl XMUMHYECKOTO0 JSKCIepUMEHTa B (¢GopMe 3alucyd ypaBHEHUM
COOTBETCTBYIOIIUX PEaKIil U (HOPMYJIMPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIUIO,
MOJIY4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpencTtBa maccoBoil wHpopmaruu, WHTEpHET U
APYTUXx);

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIONATh MpaBWia SKOJOTUYECKH IEJIECO00Pa3HOTO
MOBEJICHNUSI B OBITY W TPYIOBOM JEATEILHOCTH B LIEJAX COXPAHEHHUS CBOErO 3J0pOBbS U
OKPY’KAIOIIEH TPUPOJHOU CpeJibl, OCO3HABATH OMACHOCTH BO3/ICHCTBUS HA KMUBBIC OPTraHU3MBbI
ONpe/IeIEHHBIX OPraHUYECKUX BeIIEeCTB, MOoOHUMas cwmbich mnokaszatens [IJIK, mosicHATh Ha
npuMepax crnocoObl YMEHBIIEHUSI W MPEAOTBPALEHUS] HMX BPEAHOTO BO3JECUCTBUA Ha
OpraHu3M YeJOBEKa;

JUIsl 00YYaIOIINXCSl C OTPAHUYECHHBIMU BO3MOKHOCTSMU 3/I0POBbS: YMEHUE MPUMEHSTh
3HaHUs1 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEUIECTB U XUMUYECKUX SABICHUN;

I CHENbIX W CIa0OBUIAIIMX OOYYAIOIIUMXCSA: YMEHHE HCIOJIb30BaTh penbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu xuMmuyeckux Gopmy.



11 KUIACC

[IpeamerHbie pe3ynbTaThl OCBOCHUS Kypca «OOIIass M HeopraHuyeckass XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XMUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MUpa, POJIM XUMHUU B MO3HAHUU SIBICHUM MPUPOJIBI, B (pOopMUpPOBAHUU
MBIIIUICHUSI U KYJBTYPhl JIMYHOCTH, €€ (PYHKIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOAMMOU IS
pelieHrs TPAKTUYECKUX 3ajlad U IKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CpEJIE;

BJIQJICHUE CHUCTEMON XMUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIIue
HOHATHSA (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOI, S-, P-, O- 3JCKTpOHHBIC OPOMTAIM aTOMOB,
WOH, MOJIEKYJa, MOJb, MOJIAPHBIA O0BEM, BaJICHTHOCTh, YJEKTPOOTPHUIIATEILHOCTh, CTETICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMuecKasi, BOJOpPOJHAs),
KpUCTAJUTMYECKasi pemérka, TUIIBI XUMHUYECKUX PEaKIUi, PacTBOp, DICKTPOJUTHI,
HEAJICKTPOJIUTBI, FIEKTPOJUTHYECKAS JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOM  pEaKklMHM, XUMHUYECKOE€ pPABHOBECHUE), TEOPHUM W  3aKOHBI  (Teopus
BJICKTPOJIMTHYECKON JHCcoUManuu, nepuoanyeckui 3akoH J[. M. MengeneeBa, 3akoH
COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS] YHEPTUU MPU XUMUYECKHUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHM, MHUPOBO33PEHUECKUE 3HAHMS,
JIe)Kallle B OCHOBE IOHUMAaHUS TPUYMHHOCTH U CHUCTEMHOCTHM XUMHYECKHX SIBICHUH,
¢dakToIOTHUECKUE CBEJICHMsI O CBOWMCTBax, COCTaBe, TOJYYEHHH H  OE30MacCHOM
UCIIOJIb30BAaHUHM  BAXHEWUIIUX HEOPraHWYECKUX BEIeCTB B OBITY H  MPaKTUYECKOU
NEATSIIFHOCTH YEJIOBEKA,

chOpMUPOBAHHOCTh ~ YMEHHUW  BBISABIATH  XapaKTepHBbIC  IPU3HAKU  TIOHSATHH,
yCTaHABJIMBAaTh UX B3aUMOCBSI3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS MPU ONMHCAHUHU
HEOPraHWYECKHX BEIIECTB M UX MPEBPAILICHUI;

c(hopMHUPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XUMHUECKYI0 CUMBOJIMKY JJISI COCTABJICHUS
dbopMysT BEIIECTB M ypaBHECHUM XWMHUYECKHUX PEAKIHH, CHCTEMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaJIbHBbIE Ha3BaHUSI OTAEIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHblil ras,
YIJICKUCIIBIM Ta3, aMMHaK, TaniéHas U3BECTh, HEramiéHas M3BECTb, NMMUThEBAS COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh yMEHUH ONPEACIATh BAJICHTHOCTh M CTENCHb OKHCJICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMUUYECKOM CBA3U
(KoBaJIeHTHAsI, MOHHAs, METAJUTMYECKasi, BOJOPO/IHAS) B COCUHECHUSAX, TUIT KPUCTATUTMIECKOM
peléTKM KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJspHAs, HOHHAas, MeTajuIM4ecKas),
XapakTep Cpeabl B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX COCTMHEHMUIA;

chOpMHUPOBAHHOCThP YMEHHUM YCTAaHABIMBATh MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEIIIECTB MO X COCTaBY K OMpPeeIEHHOMY KJIacCy/TPYyIINe COeAUMHEHUM (MMPOCThIE BEIECTBA —
METaJUIbl U HEMETAJIJIbI, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEPHBIC TUAPOKCHUIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MeHnneneeBa W JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIONIYIO, OOBSCHUTEIBbHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEpU30BaTh DJJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMUYECKUX 3N1eMeHToB 1-4 nepuoaos Ilepuoandeckoit CUCTEMbl XUMHUECKUX 3JI€MEHTOB [1.
W. MenneneeBa, UCTIONb3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIINY, «IHEPIETUUCCKUE
YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XMMHUYECKHX AIJIEMEHTOB U HX
COCIMHEHUH 10 TiepuoaaM u rpynmnam Ilepuoanueckor CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /.
H. Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBa HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, IMOJTBEPXKIATh CYIIECTBOBaHUE
TEHETUYECKOW CBSI3M MEXKJY HEOPraHUYECKMMH BEIIECTBAMU C TIOMOIIBI0 YpaBHEHUI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHUS KIaCCUDUIIUPOBATH XUMHUECKUE PEAKIIUU MO PA3TUIHBIM
npu3HaKaM (YKMCIIy M COCTaBYy pEarupyrollux BEHIECTB, TEIUIOBOMY A(h(eKTy peaxiuu,
U3MEHEHUIO CTENEHEW OKHCIICHHS DJIEMEHTOB, OOpaTUMOCTH  pEaKIuu, Yy4YacTHIO
KaTaam3aTopa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTaBIATh YPaBHEHHUS PEAKIUA pa3IUYHBIX THUIIOB,
TIOJIHBIE M COKpAIIEHHBIC yYpaBHEHUS PEaKIMii MOHHOTO OOMEHa, YUUTHIBAs YCIIOBHS, MPHU
KOTOPBIX 3TH PEAKIIUU UIYT J10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHHH IPOBOJUTH PEAKIIMH, IOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pA3JIUYHBIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATh OMNBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIIECTB;

c(hopMHUPOBAHHOCTH YMEHUH PacKphIBaThH CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBHUTEIIPHBIX PEAKIMH IMOCPEICTBOM COCTAaBJICHHUS DJJICKTPOHHOrO OajaHca 3THUX
peaKumii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEaAKIIUH
OT pa3InYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCHUMOCTH OT
BHEIIHEro Bo3aeicTBuA (npunuun Jle IlaTense);

c(hOpMHPOBAHHOCTh YMEHHHA XapaKTEePU30BaTh XUMHUYECKHE TIPOIECCHI, JIeKAIIUe B
OCHOBE  NPOMBILIUJIEHHOIO  IOJYYEHUS  CEpHOM  KHUCIOThI, aMMuaka, a  Takke
c(hOpMUPOBAHHOCTh MPEJCTABICHUH 00 OOIMMX HAYYHBIX NPHUHITUIAX W SKOJOTHYCCKUX
mpo0aeMax XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHHH MPOBOJAUTH BBIYHMCICHUS C HCIOJIB30BAHUEM TIOHATHUS
«MaccoBasi JI0Jisl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHW Ta30B MPU XUMHUYECKHX
peaKnusIX, MacChl BEIIECTBA WK 00BhEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, TEIIOBOTO d(eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChl BEILIECTB, IPEBPAILICHUS U COXPAHEHUS] SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHHUH COOII01aTh MPaBUJiia MOJb30BAHUA XUMUUYECKON MOCYI0U U
Ja0opaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe TMpaBujia OOpallleHHus ¢ BeIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO TA0OPATOPHBIX XUMUUECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHUMN IUIAHUPOBATH U BBIMIOJHITH XUMHYECKUNA DKCIEPUMEHT
(paznokeHre NEepOKCHAa BOAOPOJAa B NPHUCYTCTBUM KaTalM3aTOpa, OIPEACNICHUE CpEe.bl
pPacTBOPOB BEIIECTB C MOMOIIBID YHUBEPCAILHOIO WHJMKATOPA, BIHMSHHUE PAa3TUYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIMU, PEaKIMM HOHHOTO OOMEHAa, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOoHAT- W XJOPHUJI-aHHOHBI, HAa KATHOH aMMOHUS, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 Mo TemMaM «Metamibl» u «HeMeramnb») B COOTBETCTBUM C
MpaBUJiaMM TEXHUKHM O€30MAaCHOCTU TMpH OOpallleHUH ¢ BellecTBaMU W J1abOpaTOPHBIM
000pyAOBaHUEM, IPEJICTABIATh PE3YNbTAThl XMMUYECKOTO AKCIIEpUMEHTa B (popme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakuuil u (OpMyJIUpOBaTh BBIBOJBI HAa OCHOBE JTHX
PE3yNIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATH XMMHUUYECKYI0 MH(OpPMAIUIO,
MOJIy4aeMYI0 M3 pa3HbIX HCTOYHHMKOB (CpelICTBa MAacCOBOW KOMMYHHUKaiuu, MHTEepHET U
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOaTh MpaBuia SKOJOTUYECKH LEJIeCO00pa3HOro
MOBEJICHNUS B OBITY M TPYIOBON JCSATEIHLHOCTH B IENSAX COXPAHECHHS CBOETO 3/I0POBBS U
OKpYXaroIlel MPUPOTHON Cpejibl, 0CO3HABATH ONACHOCTH BO3CHCTBHUS HA KUBbIE OPTraHU3MbI
OTPENICNIEHHBIX BEIIECTB, MOHUMAass cMbici Tmokazatens [IJIK, mosicHaTh Ha mnpuMepax
criocoObl yYMEHBIIEHUSI W TMPEIOTBPAICHUS HMX BPETHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIUXCS ¢ OFPAaHUYEHHBIMU BO3MOXHOCTSAMH 37]0POBbS: YMEHHE MPUMEHSTh
3HaHMs 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB M XUMUUYECKHUX SIBJICHUI;

JUISL CJIETIBIX M CIIA0OBUASIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh PENbePHO-
TOUEYHYIO cHUCTeMy o6Oo3Hauenuii JI. bpaiing pnsg 3anucu  XUMUYECKUX  (HOPMYIL



TEMATHYECKOE INTAHUPOBAHHUE
10 KVIACC

Koan4vecTBo yacoB

Ne DuieKTpoHHbIe (U poBHIE)
HaumeHoBaHHe pa3/1ei0B H TeM MPOrpPaMMbI Kontpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
e padoThI KHe padoTsbl
Pa3nen 1. TeopeTnyeckne 0CHOBBI OPTraHNYECKOH XUMHH
[Ipenmer oprannveckoid Xumuu. Teopust CTpoeHUs
11 pel P . p P 3 bu6mmoreka [{OK https://myschool.edu.ru/
opranuyeckux coenuuennii A. M. bytneposa
Hroro mo pazneny 3
Paznen 2. YraeBogopoasl
2.1 [IpenenbHbIE YTIE€BOA0POIbI — AJIKaHBI 2 bubnuoreka L1OK https://myschool.edu.ru/
HenpenensHble yriieBOI0POIbI: ATKESHBI, AJTKaTUCHEI,
2.2 pel a HOPOA g 6 1 bu6moreka I{OK https://myschool.edu.ru/
AJIKMHBI
2.3 ApomaTH4eCcKue YTiIeBOAOPO/IbI 2 bubnuoteka [{OK https://myschool.edu.ru/
[IpupoaHble HCTOYHUKHU YTIEBOIOPOIOB U UX
24 PHpo yr HOPOA 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaep:xaiiue opraHnyecKue coeTuHeHust
3.1 Cnuptel. @eHon 3 bubnuoreka [IOK https://myschool.edu.ru/
3.2 Anbnerunpl. KapooHoBbie kucnaoThl. CroxkHbIe dGHUPHI 1 bubnuoreka [1OK https://myschool.edu.ru/
3.3 YrneBoasl 3 1 bu6mmoreka L{OK https://myschool.edu.ru/
Uroro no pazneny 13
Pa3nen 4. A3oTcoep:kaiiye opraHu4ecKue coeMHeHus
4.1 AMUHBI. AMUHOKUCTOTBI. benku 3 bubmuoteka LIOK https://myschool.edu.ru/
Uroro no pazneny 3
Pazgen 5. BeicokoMoJieKyJIsipHbIe COEIMHEHHS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnmoreka [1OK https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB 110 I[TPO'PAMME

34




11 KUIACC

Koan4vecTBo yacoB

Ne DuieKTpoHHbIe (U poBHIE)
HaumeHoBaHHe pa3/1esi0B H TeM MPOrpaMMbI Kontpoasusl | IIpakruuec
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
e padoThl KHe padoThl
Pasznen 1. Teoperudeckne 0CHOBbI XHMHH
Crpoenue aromoB. [lepuonnueckuii 3aKoH u
1.1 [Tepuoanueckas cucrema XuMHUYeCKux s1nemeHToB /. U. 3 bu6mmoreka [{OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemectBa. MHOroo6pasue BelecTB bubnuoreka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE peaKun 1 1 bubnuoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubnuoreka LIOK https://myschool.edu.ru/
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Mertamisl 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.2 HewmeTrammst 1 1 bu6mmorexa I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIECTB bubnuoteka [{OK https://myschool.edu.ru/
Hroro no pazneny 17 bubmuoteka [{OK https://myschool.edu.ru/
Pasznea 3. XuMus ¥ JKU3Hb
3.1 XUMUSA U KU3Hb 4 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
N Konuyecrs 3
L JIEKTPOHHbIE IU(POBHIE
Tema ypoka 0 1acoB P unpp
n/n Hata o0pa3oBare/ibHbIE PeCypPChl
Bcero
1 [IpeameT oprann4ecko XMMuH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE 1 bubnuoreka LIOK https://myschool.edu.ru/
Teopus cTpoeHus opranndeckux coeauuennii A. M. byrneposa, eé
2 P P p s yriep 1 bu6mmorexa I{OK https://myschool.edu.ru/
OCHOBHBIE€ TTOJIOKEHUS
[Ipencrasnenue o KaccupuKaMKu OpraHUuIecKUX BemecTB. HomenknaTypa
3 P uican p . P 1 bu6moreka [{OK https://myschool.edu.ru/
(cucTemaTuyeckas) ¥ TpPUBUAIbHBIC HA3BaHMS OPTAaHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYESCKUH s 1 bubnuoteka [{OK https://myschool.edu.ru/
5 MertaH u 3TaH — NPOCTEUIINE TPEACTABUTEIIH AJIKAHOB 1 bubnuoteka [{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoteka [{OK https://myschool.edu.ru/
7 DTWIEH U NPONUIEH — MPOCTEHIINE TPEACTABUTENHN AIIKEHOB 1 bubmuoteka [OK https://myschool.edu.ru/
8 [TpakTuueckas padota Ne 1. «IlosryaeHue sTuieHa v U3y4eHHE €r0 CBOMCTBY 1 bubmuoteka [{OK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunoyraguen-1,3. [Tonyuenune
9 A yran yran v 1 bu6mmoreka L{OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyyKa 1 pe3UHbI
AJKUHBI: COCTaB U 0OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUN PSIJI.
10 .. p pAA 1 bu6mmoreka L{OK https://myschool.edu.ru/
AneTuiieH — npoCTeHIIniA MPpeCTaBUTENb aJIKHHOB
11 Beluncnenus o ypaBHEHUIO XUMUUECKOW peakiuu 1 bu6nuoreka LIOK https://myschool.edu.ru/
12 Apenbl: 0eH30J1 ¥ T0J1yoJ1. TOKCUYHOCTB apeHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBs3b yriaeBOAOPOI0B, IPUHAJIEKAIIUX K PA3THUYHBIM
13 y AOpOA PHHal t P 1 bubmuoteka [{OK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HCTOYHUKHU YTIEBOIOPOJIOB: IPUPOIHBIN I'a3 U MOMYTHHIE
14 PHPOA i AP H,_ PHpOX vt 1 bubmuoteka LIOK https://myschool.edu.ru/
He(TsAHbIE Ta3bl, HeQTh U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKHU YTIIEBOIOPOJIOB: IPUPOIHBIN I'a3 U MOMYTHHIE
15 PHpOA 4 AOPOA PHpOX vt 1 bubmuoteka LIOK https://myschool.edu.ru/

He(TSIHbIE Ta3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu
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16 KonTtponesHas pabora 1o pazzuerny «YTIeBoJ0pOIbD» 1 bubnuoreka L{OK https://myschool.edu.ru/

17 IIpenenbHbIe OTHOATOMHBIE CIMPTHI: METAHOJI U 9TaHOJI. BonopoaHas CBA3b 1 bubnuoreka L{OK https://myschool.edu.ru/

18 MHOroaToMHbl€ CIIMPTHI: ITUICHIJIMKOJIb U TIIMLEPUH 1 bubnuoreka L{OK https://myschool.edu.ru/
@DeHOoJI: CTPOEHUE MOJIEKYIIbI, (PU3NUECKHE U XMMUUECKHE CBOMCTBA,

19 P yoet, 1 Bu6miorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: popManmbACTHI U alleTaIbAeTu. AIICTOH 1 bubnuoreka L{OK https://myschool.edu.ru/
OAHOOCHOBHBIE IIpeIeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U

21 g pelt P P 1 bu6moreka [{OK https://myschool.edu.ru/
YKCyCHast

22 [Tpaktudeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI» 1 bubnuoreka LIOK https://myschool.edu.ru/
CreapuHOBast ¥ OJIEMHOBAs KHCIIOTHI, KaK IPEJICTABUTENIN BBICIIUX

23 P e 1 bu6moreka [{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbUta KaKk COJM BBICIIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHE 1 bu6morexa [{OK https://myschool.edu.ru/
CrnosxHble 3QUpbI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ naponus

25 up p A P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
CJIOKHBIX 3(hUPOB

26 Kupsr: ruaponus, npuMeHeHue, OM0JI0ruIecKast pPoJIb )KUPOB 1 bubnuoteka [{OK https://myschool.edu.ru/
VrneBonsl: cocTas, kinaccudukanys. Baxkaenme mpeacTaBUTeIN: TIF0K03a,

27 A Purcan pedt 1 bu6mmoreka L{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u 1esuirono3a Kak IpupoIHbIE MOJTUMEPBI 1 bubmuoteka [{OK https://myschool.edu.ru/
KounTponsnas padota no pazaeny «Kucnopoacoaepxaiine opraHu4ecKue

29 P P pasACIy POACOAD P 1 bubmuoteka LOK https://myschool.edu.ru/
COCIIMHEHUS)

30 AMWHBI: METWJIAMUH W aHWIMH 1 bubmuoteka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OPraHuYecKre COSTUHEHUS, X

31 Qorep P A 1 bubmuoteka LIOK https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. [lenruapt

32 benku kak mpupoaHbIE BBICOKOMOJIEKYIIPHBIE COCAUHEHNS 1 bu6nuoreka LIOK https://myschool.edu.ru/

33 OCHOBHBIE TOHATUSL XUMUU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUMN 1 bubnuoreka [1OK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE32 BHICOKOMOJIEKYIISIPHBIX COETMHEHUM.

34 . yUp s 1 bubmuoteka LIOK https://myschool.edu.ru/
[TnacTMacchl, Kayqyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIACC

Kosmmyecrs Mara
Ne DJIeKTpOHHbIe I (ppoBbIE
Tema ypoka 0 JacosB H3y4eH
n/n o0pa3oBaTe/ibHbIE PeCypChl
Bcero us

1 XUMHUYECKUH dIIeMEeHT. ATOM. DJIEKTpOHHAs KOH(PUTYpaAIUs aTOMOB 1 bubnuoreka L{OK https://myschool.edu.ru/
[Tepuonnueckuii 3axoH u [lepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB

2 P P . . 1 bu6mmoreka [{OK https://myschool.edu.ru/
J1. . MenneneeBa, ux cBs3b C COBPEMEHHON TEOPUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX IEMEHTOB U UX

3 COCIMHEHUH T10 TPYIIaM U NeproiaM. 3HaueHue MePUoINIECKOro 3aK0Ha 1 1 bubnuoteka [{OK https://myschool.edu.ru/
CUCTEMBI XUMHUYECKHX IeMeHTOB /[.M. Menneneesa B pa3BUTHH HayKU
CrpoeHnue BemiecTBa. XUMHUYECKas CBSI3b, €€ BUbI; MEXaHU3MbI

4 p . ’ ’ 1 bu6mmoreka [{OK https://myschool.edu.ru/
o0Opa3oBaHUs KOBaJIEHTHOU cBs3U. BogopoiHas cBs3b
BaseutHOCTE. Di1ekTpooTpUIaTeNLHOCTEL. CTENEHb OKUCIeHns. BentecTsa

5 pOOTP 1 bu6mmoreka I{OK https://myschool.edu.ru/
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOECHHMS
[Tondatue o qucnepcHsIX cucTeMax. ICTUHHBIE U KOJIJIOMIHBIE PACTBOPBI.

6 P P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
MaccoBas 1015 BellecTBa B pacTBOpe
Kinaccudukanusa u HOMEHKIaTypa HEOPraHUYECKUX COEIMHEHUM.

7 ¢ P P 1 bu6mmoreka L{OK https://myschool.edu.ru/
['eneTnyeckas CBsI3b HEOPraHUUECKUX BEUIECTB, PA3JIUYHBIX KJIACCOB
Knaccudukanus XuMU4ecKUX peakiiii B HEOPraHWIECKON M OPraHuueCcKon

8 XUMHH. 3aKOH COXPAaHEHUSI MacChl BEUIECTB; 3aKOH COXPAaHEHUS U 1 bu6mmoreka L{OK https://myschool.edu.ru/
MIPEBpAIICHUS SHEPTUU IIPU XUMUYECKUX PEAKIUIX

9 Ckopoctb peakuuu. ObpaTumbie peakiini. XUMHUECKOE PAaBHOBECHUE 1 bubnuoreka [1OK https://myschool.edu.ru/
[IpakTueckas padota Ne 1. «BiusiHue pa3nuuHbix PakTOPOB HA CKOPOCTh

10 . 1 bu6mmoreka L{OK https://myschool.edu.ru/
XUMUYECKON PEaKIum»
OnexTponuTtnyeckas aucconuanys. IloHaTue o BOGOpoIHOM NOKa3arene

11 (pH) pactBopa. Peakuun noHHOTO 0OMeHa. ['MAPOIIH3 OPraHUYECKHUX U 1 bu6nuoreka LIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEILECTB
OKuCIUTEeNEHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTre 06 snexTponuze

12 N P P 1 bubmuoteka LIOK https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIEN

13 KonTtponpHas pabora o pazzeny «TeopeTuueckre OCHOBBI XUMHI 1 bu6muoreka LIOK https://myschool.edu.ru/
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Meramibl, X noJiokeHue B [lepuoanyeckon cucTeMe XuMUYECKUX

14 snemenToB J]. . MenneneeBa u 0coOEHHOCTH CTpoeHUs: aToMOB. O01ue 1 bubnuoreka L{OK https://myschool.edu.ru/
(u3nyecKre CBOMCTBA METAJIIOB

15 CrinaBel METaJIIOB. DJIEKTPOXUMHUUECKUN Psi/i HAIIPSYKEHUI METAIIJIOB 1 bubnuoreka L{OK https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJUIOB (HATPUil, KaIUH, KaJabIIUi

16 ! $ © (HaTpu, : : 1 Bu6miorexa LIOK https://myschool.edu.ru/
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17 XUMUYECKUE CBOMCTBA XPOMa, ME/IU U UX COEAMHEHHUN 1 bubnuoreka L{OK https://myschool.edu.ru/

18 XuMHUYeCKHe CBOMCTBA IMHKA, JKeJie3a U UX COCTMHCHHMN 1 bu6mmorexa [{OK https://myschool.edu.ru/
IIpaxtryeckas padota Ne 2. "Perenue dkcliepruMEHTAIBHBIX 3a1a4 [0 TEME

19 P " P P 1 bubmmorexa IIOK https://myschool.edu.ru/
«Metamb
Hewmerannsl, nx nosoxenue B [lepuoauyeckoil cucreMe XuMUYECKHX

20 ’ p 1 bu6mmoreka I{OK https://myschool.edu.ru/
anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dusndecKkre CBOMCTBA HEMETALIOB. AJIJIOTPOTHS HEMETAIUIOB (HA IpUMeEpe

21 P ( PMEp 1 bu6mmoreka I{OK https://myschool.edu.ru/
KHCJIOpoJia, cepsl, hochopa u yriaepoaa)

22 XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U X COSAMHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/

23 XUMHYECKHE CBOMCTBA a30Ta, hocodpa U X COCTMHCHHA 1 bubnuoteka [{OK https://myschool.edu.ru/

24 XUMHUYECKUE CBOMCTBA YIJIEpO/1a, KPEMHHS U UX COCTMHECHUI 1 bubnuoteka [{OK https://myschool.edu.ru/

25 [IpumeneHne BaXXKHEUIIUX HEMETAVIOB U UX COCTMHEHUI 1 bu6mmoreka L{OK https://myschool.edu.ru/
O06o0meHre u cucTeMaTh3anus 3HaHU# 110 TeMe «Hemeramiby.

26 Brrunciienus 1o ypaBHEHUAM XUMUYECKUX PEAKIIUN U TEPMOXUMHUYECKHUE 1 bubmuoteka [{OK https://myschool.edu.ru/
pacueThl
[IpakTueckas padota Ne 3. «Pemrenue skcriepuMeHTAIbHBIX 33a4 110 TeMe

27 " P " P P 1 bubnuoreka LIOK https://myschool.edu.ru/

Hemerambr"»

28 KonTtponsnas pabota no remam «MeTamis» 1 «HemeTtamib 1 bubnuoreka [1OK https://myschool.edu.ru/
Heoprannueckue u oprannueckue KUcioTel. Heoprannueckue u

29 P P P 1 bubmuoteka [OK https://myschool.edu.ru/
OpraHMYEeCKUE OCHOBAHUS
AM@oTepHbIE HEOPraHUYECKUE U OPraHUYECKUE COETUHEHUSI.

30 Qorep P P 1 bubmuoteka LIOK https://myschool.edu.ru/
['eneTnyeckas CBsI3b HEOPraHMUECKUX U OPTaHUYECKUX BEIIECTB
Ponp xuMuu B o0ecrieueHuH SKOJIOTHUECKOM, YHEPTeTUUECKOM 1 MUIIEBOMA

31 > FHEP 1 bubmuroreka I{OK https://myschool.edu.ru/
0€30MacCHOCTH, PA3BUTUU MEIULIUHBI

32 [IpencraBnenust 06 OOMIMX HAYYHBIX TPUHIIAIIAX TPOMBIILIEHHOTO 1 bubnmoreka [1OK https://myschool.edu.ru/
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IMOJIYYCHHA BaKHEHUIITNX BCIIICCTB

33 UYenoBek B MUPE BEIIECTB M MATEPUAIOB 1 bubnmoreka [1OK https://myschool.edu.ru/
34 XUMHS U 310POBbE YEIOBEKA 1 bubnuoteka LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» Xumus, 10 knacc/ I'abpuensn O.C., OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxunonepHoe o0ectBo «M3narensctBo «IIpocBemenue»

» Xumus, 11 xnacc/ I'abpuensn O.C., O01ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe oduiectBo «M3narensctBo «IIpocBemenne»

Beenure BapuanT

METOIUYECKHUE MATEPUAJIBI JIA YUUTEJIA

Beeaute 1. O.C.I'abpuensn, ['.I".JIsicoBa «Xumust MeTtonuueckoe mocodrie — 0a30BbIi ypOBEHB) -
M.: Ipoda 2022 rox.

2. O.C.I'abpuensu, U.I'.OctpoymoB, «OO011as XuMusl B TeCTax, 3ajavax, yrnpaxaenusx. 11 kinace»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTponbsHbIe u
IpOBEpPOYHbIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4, O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas kHUTa 1715
yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".Brenenckas «Xumus 11 kinacc: HactonbHast kKHUTA 11
yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OctpoymoBa «3amadu o XMMHUH U CTIOCOOBI MX PEIICHUS
- M.: «lpodan, 2021ros.

7. B.I'. lenncoBa «Xumus 11 knacc noypounsie miansl mo yueouuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Bonrorpaa» Yuurens 2018roxa.

8. M.A.Psa6oga, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 knacey», - M.: Dk3amen, 2019r.

9. 9. O.C.I'abpuensn, N.I'.octpoymoB «XUMHYECKHI SKCTIEpUMEHT B 1koiie 11 kmacey; - M.

Hpoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
Beenute _ Breautemannsiehttp://www.chemnet.ru I'azeta « Xumus» u caldT ajis yuurtens «51 uay
Ha YPOK XUMUH

http://him.1september.ru Exunas xomnexuus LIOP: [IpeameTHas KomeKius « XHMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC 3KCTICPUMEHTHI:

xumusi. Komnekius Poccuiickoro 061eo0pa3zoBaTeibHOI0 mopraia


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onummuaga MKOJIbHUKOB 110 XUMUAN
http://chem.rusolymp.ru Opranudeckasi XaMusi: JIEKTPOHHBIA YYSOHUK [T CPEAHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: 3JICKTPOHHBIN YYSOHIK

http://www hemi.nsu.ru OTKpBITHIH KOJUISIK: XUMHUSI

http://www.chemistry.ru JluctaHIiimoHHAs OJTMMITHA/IA 10 XUMHUH: TEJICKOMMYHUKAIIMOHHBIN

o0Opa3oBaTeabHBIN MPOEKT
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