[IporpamMma mo XMMUU Ha YpOBHE CpeqHEero olmiero obpa3oBaHus pazpaboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBanmnu B Poccuiickoit
®denepannny, TpeOOBaHUN K pe3ysbTaTaM OCBOEHUsI (enepanbHON 00pa3oBaTEIbLHOMN
mporpaMMbl  cpenHero  obmiero obopazoBanus (POII  COO), mnpencTaBIeHHBIX
B DesiepalbHOM TOCYAApCTBEHHOM oOpaszoBarensHoM craHgapre COO, ¢ yuérom
Konuenuuu mnpenogaBanus y4yeOHOro mpeamera «XUMHS» B 00pa30BaTEIbHBIX
opranm3anusix Poccuiickoii @expepaiuu, peaau3yrOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIE
IIpOrpaMMBbl, U OCHOBHBIX MOJIOKeHUN «CTpaterun pa3Butus Bocnutanus B Poccuiickoit
®enepannn Ha iepuos 10 2025 roga» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJXOJOB K pa3palOTKe MPOrpaMMbl MO XUMHUHU, K OINpPEICIICHUI0 OOIIei
CTpaTeruu OOyueHHUs, BOCHUTAHHUS M Pa3BUTHUS OOYYaIOIIMUXCS CPEICTBAMU Y4eOHOTO
npenmMera «Xumus» it 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHLIETITYaJIbHbBIE
nosioxxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH ICJICH, COJepKaHuUs, PE3yIbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO IMOJATOTOBKU BBIITYCKHUKOB.

Xumuyeckoe oOpa3zoBaHUE, MOJIy4aeMOE€ BBITYCKHUKaMHU O00I11e00pa30oBaTenbHON
OpraHu3aluy, SBJISIETCS HEOThEMJIEMOM YacThi0 HX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepIIAIONIMM OSTalloM pealu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YypOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX 1IETOCTHON CHCTeME XMMHYECKOT0 00pa3oBaHus. JTU
LEHHOCTHU KAacaroTCsl MO3HAHHUsS 3aKOHOB MPUPOJbI, (OPMUPOBAHHUS MHUPOBO33PEHUS U
o011elt KyJIbTYpBI UETIOBEKA, a TAKKE HKOJIOTMUYECKH 000CHOBAHHOT'O OTHOIIICHHUS K CBOEMY
3I0POBBIO U MPUPOJIHOI cpesie. Peannsyercs xumudeckoe oOpazoBaHue 00yUYaromuXcs Ha
YpOBHE cpeaHero oOiiero o0pa3oBaHUs CPEACTBAMU Y4E€OHOTO MpEeIMeTa «XHUMHUS»,
COJIEp’)KaHUE U MOCTPOEHHE KOTOPOro OMpENEIeHbl B MPOrpaMMeE MO XMUMHHU C Y4ETOM
crenuUKA HAyKU XUMHUH, €€ 3Ha4YeHUS B TIO3HAHUM TIPUPOJIBI U B MATEPUATILHOM )KU3HU
oOmiecTBa, a Takke ¢ y4éToM OOUMX Ieldedl YW TPUHIIUIIOB, XapaKTEPHU3YIOIIMX
COBpPEMEHHOE COCTOSIHME CHUCTEMBI cpeaHero oOmiero ooOpasoBanust B Poccuiickoit
denepanuu.

XUMHUSL KaK JJIEMEHT CHCTeMbl €CTECTBEHHBIX HayK WIrpaeT oco0yi0 poib B
COBPEMEHHON LMBMUIIM3ALMM, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (POPMUPOBAHHE PALIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
IIEJIOCTHOTO IIPEJCTABIIEHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IMHCTBE IPUPO/IbI U YETOBEKA,
KOTOpoe (opMHpyeTcs B XMMHUHM Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPYXAIOUIEro MHpa, OCO3HAHUS B3aMMOCBSI3M MEXKAY CTPOCHHEM BEIECTB, HX
CBOMCTBAMHU M BO3MOKHBIMH 00JIaCTSIMHM TPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C JAPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMUS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOU KYJIbTYpbI, HEOOXOAUMBIM YCIIOBUEM YCHEIIHOTO TPY/Ja
U KM3HU KaxJ0ro uieHa obmectBa. CoBpeMeHHasi XUMHUS KaK HayKa co3uaTesibHas, KaK
HayKa BBICOKMX TEXHOJIOT'HI HallpaBJIeHa Ha pellieHue II100albHbIX MPOOJIeM YCTOHYHBOTO
pPa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOM, IHILEBOM, HKOJIOTMYECKOU
0€30MaCHOCTH U OXPaHBbI 37J0POBbSI.

B cooTBeTrcTBHU ¢ OOUIMMH LENSAMH U MPUHIMIIAMU CPEJIHET0 00IIero oOpa3oBaHus
conepxkanue mpeamera «Xumus» (10-11 kiaaccbl, 0a30BbIii ypOBEeHb H3Yy4YeHHUsI)
OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOydYaroIIuxcs,
HEOOXOJMMYI0O UM I BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJTIOYCHUS B JKU3Hb COIIMYMa, MPOJOJDKEHHsSI 00pa30BaHUs B PA3IMYHBIX O0JIACTSAX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocTaBisironuMu npeaMeTa «XUMHs SBISIOTCS 0a30Bble Kypchl — «Oprannueckast
xumus» U «OO0Ias U HeOpraHu4eckass XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHUYECKOU XUMUU
(c BKIIIOUEHHMEM 3HAaHUW M3 OO0IIeH XMMHHM) U OpraHudeckol xumuu. DopMupoBaHHE
JAHHOW CHCTEMbl 3HAHUW TIPU H3YYEHUH TpeaMeTa oOecrneyrMBaeT BO3MOXKHOCTh
paccMOTpPEHHUs] BCEr0 MHOI000pa3usi BEUIECTB HA OCHOBE OOIIMX IOHSATUM, 3aKOHOB U
TEOpUN XUMUU.

Crtpyktypa conmepxanusi KypcoB — «Opranuueckas xumusi» #u «OOmas u
HEOopraHuyeckasi XuMUs» c(hOpMHpPOBaHA B IPOrpaMMe IO XMMUU HA OCHOBE CUCTEMHOTI'O
MoAX0Ja K U3yYEHHUI0 yueOHOTO MaTepuasa U 00yCIOBJI€Ha UCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTHMEM 3HAaHUW Ha ONPEACNIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKON TEOpUU
CTPOEHUSl OpPraHUYECKUX COEAMHEHMI, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX U
AIIEKTPOHHBIX TMPEACTaBICHUN O cTpoeHuu BemiecTB. CBeeHUs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSl B PAa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX OHOJOTHYECKU
AKTHBHBIX COCIMHEHMH. B Kypce OpraHM4ecko XUMHH IIOJY4arOT pPa3BUTHE
chopMupoBaHHbIE Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHHUsS IE€pBOHAYATILHBIE
NPEJICTABICHUSI O XHUMHYECKOW CBS3M, KIACCU(DHUKAIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOWCTB BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKOUN peaKIuu.

[Ton HOBBIM YTJIOM 3peHUs B IpeaMeTe « XUMus» 0a30BOr0 YpOBHS paccMaTpUBAETCS
M3YYCHHBIH HAa ypOBHE OCHOBHOI'O OOIIETO OOpa30BaHMs TEOPETUUYECKUW MaTepuanl u
(dakToNOrHYecKe CBEICHUS O BEIECTBAX U XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «OOmas u HeopraHumyeckas XUMHs» OOy4YalOIIMMCS —IPEAOCTaBISAETCS
BO3MO)XHOCTb OCO3HAaTh 3HAYEHUE MNEPUOIUYECKOrO0 3aKOHA C OOIETEOPETUUYECKUX U
METOJIOJIOTMYECKHX TO3UIINMA, TITy0)Ke TIOHATh UCTOPUYECKOe U3MeHeHUe (DYHKIUNA 3TOTO
3aKOHa — OT o0obmatomIe 10 00BICHSIOMEH U TPOTrHO3UPYIOIIEH.

Enunas cucrteMa 3HaHWI O BaXKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U IPUMEHEHUHU, & TAKKE€ O XMUMHYECKHUX PEAKUHUSIX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX
npotekaHus JjonoyiHsercss B kKypcax 10 m 11 kiaccoB anemMeHTaMH COAEp KaHUS,
UMEIOLUMU KYJIbTYPOJOTHYECKUI U MPUKIAAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT
NOHMMAHHUIO B3aUMOCBSI3M XHMHUU C JPYTMMU HayKaMH, pacKpbIBaloT €€ poyib B
MO3HABATEIbHON M MPAKTHYECKON NEeSATeNIbHOCTU YeJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO
YB@KEHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHHM M MPAKTUYECKUX MPUIOKESHUN
XUMHUH, [OMOTAIOT BBIMYCKHUKY OpPUEHTHUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHEH, KpUTHUECKU OCMBICIUBATh MH(POPMALIHIO U
OPUMEHATh €€ JUIsl  TONOJIHEHHWsS  3HaHWM, pEIIeHHs MHTEJUIEKTYaJdbHBIX U
AKCIIEPUMEHTANIBHBIX HCCJEeIOBAaTeNbCKUX 3a4ad. B 1emom coaepxaHue ydueOHOTO
npeaMera «XuMUsS» JAaHHOTO YPOBHSI M3YYEHHs] OPUEHTUPOBAHO Ha (popmHupoBaHuUE Yy
00y4aronMxcsi MUPOBO33PEHUYECKO OCHOBBI JIJISi MOHUMAHUS (PUIOCOPCKUX UIEH, TAKHX
KaK: MarTepuaJbHOE  E€IMHCTBO  HEOPraHWYEeCKOr0 W OPraHWYeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEIECTB HMX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
INPUPOJHBIX SIBJIECHUM MYTEM SKCIEPUMEHTA U PELICHHs] IPOTUBOPEUUI MEXAY HOBBIMHU
dakTaMl ¥ TEOPETHUECKUMH IMPEANOCHUIKAMH, OCO3HAHHME POJIM XUMHH B PEIICHUU
HKOJIOTMUECKHX MpoliieM, a Takke MpolieM cOepekeHMs] SHEPreTUYECKUX PecypcoB,
CBIPbS, CO3IaHMsI HOBBIX TEXHOJOTUN U MaTepUasoB.

B mnane pemeHust 3amad BOCIUTAHHS, Pa3BUTHA M COLMAIM3AIMH OOyYarOIIMXCS
IPUHATBIE IPOTPAMMOMN 110 XMMHUU MOAXO0/IbI K OIIPENEICHUIO COACPKAHUSA U TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OpMHUpPOBaHHE YHHMBEpPCAJIbHBIX YYEOHBIX JEHCTBUH,



UMeIoIIKX 0a30BO€ 3HAYEHUE JJIS PA3JIMUHBIX BUAOB JAEATEIbHOCTH: PEIIEHUsS MPOoOIIeM,
MOWCKA, aHAIM3a U 00paboTKu MHMOpMAIK, HEOOXOIUMBIX U1l TPUOOPETCHHSI OTIBITA
IIPAKTUYECKOW M HCCIEAOBATEIBCKON NESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
NO3HAHUU XUMHHU.

B npakrtuke npenojaBaHus XMMHUU KaKk Ha YPOBHE OCHOBHOTO 0Ol1ero o0Opa3oBaHus,
TaK U Ha YpPOBHE CPEIHEro oOmero oopa3oBaHMs, IIPU ONPEIEIECHUU COAEPKATEIbHON
XAPAaKTePUCTUKN ILeJIeW UW3y4EeHHMs IpeAMETa  HaAIpPaBICHHEM  IIE€PBOCTEIIEHHON
3HAYMMOCTH TPAJULUOHHO MpHU3HAETCA (OPMUPOBAHUE OCHOB XMMHUYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON JEATENbHOCTU YEJIOBEKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MHMPOBOH KynbTypbl. C METOIMYECKON TOUKH 3PEHHSI TaKOH
NOJXOJI K OIPEJEIICHHIO LIeJIel N3YUECHHUSI IPEAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJIMETA «XUMMWSA»

CoriacHO TaHHOW TOYKE 3pEHUS IJIABHBIMHM LeJIsIMU U3yYeHUs MpeaMeTa « XUMHUsD)
Ha 0a30BoM ypoBHe (10 —11 ku1.) sBIAIOTCS:

o (GOpMHPOBAHHE CHUCTEMbl XUMHUYECKUX 3HAHUW KaK Ba)KHEUINEH COCTABJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIE MOHSTHS,
dbyHIIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU, OCBOEHUE SI3bIKAa HAYKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTHA JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUECKOTO Xapakrepa,
03HAKOMIICHHE C UICTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

o (QopmupoBaHHEe W pa3BUTHE IMPEACTABICHUNA O HAYYHBIX METOJAX IMO3HAHUS
BEUIECTB M XUMHUYECKUX peaKkUUid, HEOOXOOUMBIX M MNPUOOPETeHUS YMEHUU
OpPUEHTUPOBATHCS B MUPE BEUIECTB M XUMUYECKUX SIBJICHUM, UMEIOLIUX MECTO B IPUPOJIE,
B [IPAKTHUYECKOI Y OBCEIHEBHOMN KU3HM;

e pa3BUTHE yYMEHHA U CMOCOOOB NEATETHLHOCTH, CBSI3aHHBIX C HAOIIOJECHUEM U
OOBSCHEHHEM XHMHYECKOTO JSKCIIEPUMEHTa, COONIOJCHHEM TMpaBui 0Oe30MacHOTO
oOpalleHust ¢ BeIEeCTBAMHU.

Hapsny c atum, cogeprxarenbHasi XxapaKTepUCTHKa LeJed U 3a/1a4 U3y4eHUs IpeIMeTa
B IporpamMme IO XMMHUH YTOYHEHA M CKOPPEKTHMPOBAaHA B COOTBETCTBUU C HOBBIMHU
NPUOPUTETAMHU B CUCTEME cpelHero obmiero obpasoBaHus. CerojHs B MNpenogaBaHUU
XUMUU B OOJNbLIEH CTENeHUu OTHAETCS MNPEANOYTEHUE MPAKTHYECKOM KOMIIOHEHTE
comepkanusi ~ OOy4eHHs,  OpPUEHTUPOBAHHOW  HA  TOJATOTOBKY  BBIMYCKHHKA
0011e00pa3oBaTeILHON  OpraHM3alliy, BIAJCIONIETO HE HAObOpoM  3HaHUHM, a
(bYHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU 1 YMEHUSIMHU aKTUBHOTO TTOTYYEHUS
3HAHUHN U IPUMEHEHUS UX B PEaIbHOM KU3HU ISl PELICHUS] MPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3TMM npu M3ydeHUH mnpeameTa «XHUMHs» JOMUHUPYIOIIEe 3HAueHUE
NpUOOPETAIOT TaKKUE HeJH M 3a1a4M, KaK:

e ajanTtanusg OO0y4yarolUXCsl K YCJIOBUAM JMHAMMYHO Pa3BUBAIOILIETOCS MHpA,
dopMHUpOBaHNE MHTEIEKTYaJbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIICCTBAMH U UX TPUMEHECHUEM;

e (dopMupoBaHHUE y 00YyJaIOIINXCS KIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIUH),
MMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE Ul PA3IMYHBIX BHUJIOB JEATEIbHOCTHU: PEIICHUS
npo0JieM, MoucKa, aHanu3a 1 00padboTku HHGOPMALIUU, HEOOXOJUMBIX JIJIsl MPUOOPETEHUS
OTbITA ACSTENILHOCTH, KOTOPAasi 3aHUMAET BaXKHOE MECTO B MO3HAHUM XUMUH, a TAKXKe JIJIs
OLICHKU C TO3ULUN SKOJIOTUYECKOW Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMHUYECKHUX MPOLIECCOB HA OPraHU3M YeJIOBEKa U IPUPOJIHYIO Cpeay;



® pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HMHTEUICKTYaJIbHBIX W TBOPYECKHUX
crocoOHOcTel O00y4aromMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPHOOpeTaTb HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBHHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHbIE MH(DOPMALIMOHHBIE TEXHOJIOIMH Ul TOMCKA U aHAJIN3a y4eOHON U Hay4yHO-
HOMYJIIPHON MHPOPMALIMY XMMUYECKOTO COJIEPIKaHUS;

e (QopmHpoBaHME U pa3BUTHE Yy OOYYAIOLIMXCS ACCOLMATHUBHOIO U JIOIMYECKOTO
MBIIIUIEHUS, HAOIIOJATEIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXO/JMMBI, B YaCTHOCTH, IpU IUIAHUPOBAaHUU U NPOBEACHUU XUMHUYECKOIO
IKCIIEPUMEHTA;

e BOCIUTaHME Y 0Oydaromuxcs yoex IEHHOCTH B TYMaHHCTUYECKON HAIIPaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOJM B pEUIEHUH TIJI00albHBIX MpoOJeM palruOHAIBHOIO
IPUPOJIOIIONIb30BAaHUS, TIONOJHEHHUSI JHEPreTHUeCKUX pecypcoB U  COXPAHEHUs
IPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOI0 OTHOILIEHUS K IPUPOJIE
Y CBOEMY 3/I0POBBIO, @ TAKXKE MPUOOPETEHHSI OIBITA UCIIOJIB30BAHMS TOTYYEHHBIX 3HAHUI
JUIS TPUHATHS TPAMOTHBIX pEUICHWA B CHTYalHUAX, CBA3AHHBIX C XHUMHUYECKHUMHU
SIBJICHUSIMH.

B yueOHOM muane cpegnero oOmiero oOpa3oBaHuUsl MpeaMeT «XuMmus» 0a30BOro
YPOBHSI BXOJIUT B COCTaB MPEAMETHOH 00macTn «EcTeCTBeHHO-HAYIHBIE TIPEAMETHI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS»

OO0miee 4YKCIO YacoB, OTBEAEHHBIX MJisi M3YyUYCHHS XUMHUHU, Ha 0a30BOM YpOBHE
cpemHero obmiero oopa3oBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 gac B
Heneno), B 11 kmacce — 34 gaca (1 gac B Heemo).

COILEPKAHUE OBYUYEHUSA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI OPraHUYECKOH XMMHUH

[Ipeamer opraHnyecko XWMHM: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYCHUE
B IIOJy4YCHHM HOBBIX BEILIECTB W MarepuanaoB. Teopus CTpOEHUs OpPraHUYECKUX
coenunenuii A. M. BytnepoBa, €€ ocHOBHBIE mMOJOXKeHUs. CTPyKTypHBIE (HOPMYIIBI
OpraHNYeCKUX BellecTB. ['omoisiorus, uzoMepus. XMMHUUYECKasi CBA3b B OPraHMYECKUX
COCIMHEHUSX — OJUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kilaccuuKanuyM OpraHMYeckux BemiecTB. Homenkmarypa
OpraHMYECKHX COEJIMHEHUHN (cHcTeMaThyecKas) U TPUBUAJIbHBIE HA3BaHUS BaKHEHILINX
IIPEACTaBUTENIECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METO/IbI N3YUYEHHS BEIIECTB U UX NPEBPAIICHNUN: 03HAKOMIICHUE
¢ oOpaslaMu OpraHWYecKHX BEIIECTB W MaTepHallaMd Ha WX OCHOBE, MOJICIUPOBAHUE
MOJIEKYJI OPTraHUYECKUX BEIIECTB, HAOIIOJCHUE U OMTUCAHUE IEMOHCTPAIIMOHHBIX OMBITOB
M0 TIPEBPALIEHUIO0 OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IUIaBlIeHUE, OOYTIMBaHUE U
TOpEHUE).

YriaeBoaopoasl

AJIKaHbl: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN psiA. MeTaH U 3TaH — MpOoCTerImne
NPEJCTABUTEIH aJKAHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakuuu 3aMEIICHUs U
rOpeHus ), HaXOKAEHUE B IPUPOJIE, IIOJyUYEHUE U IPUMEHEHHUE.




AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKHUU PsAf. OTWIEH W MPONUJIECH —
MPOCTEUIIINE MPEICTABUTEIN AKEHOB: (U3MYECKHEe U XUMUYECKHUE CBOWMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpaTallMd, OKHUCICHUS U TOJUMEPHU3ALINHN),
MOJIy4YE€HHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 wu wmetunOyramuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius noiuMepusanuu). [lonydenne CHHTETUUECKOTO KayuyKa
U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUM PsAJ. ALECTHICH —
MPOCTEUIINI TIPEICTaBUTEIb AJTKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUUYECKHUE
CBOMCTBA (peaKuu rTuIpuPOBaHusl, FaJIOTEHUPOBAHUS, THIpATAIlMU, TOPEHHUS ), TTOJTyUCHUE
Y TIPUMEHEHHE.

Apenbl. beHsoi: cocraB, cTpoeHue, (GU3NIECKHE U XUMHYECKHE CBOMCTBA (peakIuu
rajoreHUpOBaHUS W HUTPOBAaHMS), TMOJyYE€HHE U MpUMEHeHue. Tonyon: cocmas,
cmpoeHue, @Quuueckue U XuMU4ecKue CeoUcmea (peakyuu 2an02eHuposaHuss u
HUMPOBAHUs), NolyyeHue u npumeHeHue. TOKCUYHOCTh apeHOB. ['eHeTHYeckas CBS3b
MEKY YTIIEBOAOPOAMH, MPUHAJICKAIIUMH K PA3IMYHBIM KJIACCAM.

[IpupoHbie UCTOYHUKH YTIAEBOAOPOAOB. [Ipupoaubiii ra3 u monmyTHbIE HEPTAHbBIC
ra3bl. HedTs n €€ mpoucxoxaerue. CriocoObl mepepadoTku HeTH: TIeperoHKa, KpeKHHT
(TepMHuUYeCKUH, KaTaIMTHUECKWi), mupoiu3. IIpoaykTel mnepepa®oTkum HePTH, HX
MPUMEHEHUE B TPOMBIIUICHHOCTH U B ObITYy. KaMeHHBIH yroiab U TPOIYKTHI €T0
nepepadboTKH.

OKCIIEPUMEHTAIbHBIE METObI U3YYCHUS BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMJICHUE
¢ oOpasmamMu IUIacTMAacC, KaydyKoB M pe3uHbl, koiuiekuuu «HedpTts» u «Yromby,
MOJIETTUPOBAHUE MOJIEKYJT YTJIEBOAOPOIOB 151 rajoreHONpPOU3BOIHBIX,
MIPOBEACHUE NPAKTUYECKOW PaOOThI: MOTyUYCHHE STUIICHA U U3yUYEHHUE er0 CBOMCTB.

Pacuérurle 3agaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYEeCTBa
HCXOJIHOT'O BEIIECTBA WIJIH MPOIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WM IMPOJAYKTOB PEAKIIUHN ).

Kucisiopoacoaepskamnue opranu4eckue coeIuHeHUus

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI. METaHOM W 3TAaHOJI: CTpOoeHUe, Puznyueckue u
XUMHUYECKUE CBOWCTBA (pEAKIMM C AaKTUBHBIMU MeETaJJIaMH, TaJOT€HOBOJIOPOJaMU,
ropeHue), npuMeHeHne. BoaopoiHbie CBSI3M MEXIYy MOJIEKyJlaMu CrnupToB. [lelicTBue
METAHOJIa U 3TAaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaTOMHbBIE CIUPTHI. DTHICHTIIUKOIb W TJIHMICPHH: CTpOeHHEe, (DU3NYECKHE H
XUMHUYECKUE CBOMCTBA (B3aMMOJIEUCTBHUE CO IIEJIOYHBIMU METa/ulaMU, KadeCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIUpThI). JlelicTBUe Ha opraHu3M dYenoBeka. [IpumeHeHue
TIULEPUHA U ATUICHTJIUKOJIA.

deHOJI: CTPOCHUE MOJICKYJIBI, (GU3UYECKUEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [lpumenenue derona.

Anpneruapl v kemonvl. DopManbAeTu/l, aleTalbIeTu: CTPOoeHHE, (HU3UYECKUE H
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHHS U BOCCTAHOBJICHUSI, KAU€CTBEHHBIE PEAKIINH ),
MOJIy4YECHHUE U TIPUMEHEHHE.

OIHOOCHOBHBIE TIpe/C/IbHBIE KapOOHOBBIE KHCJIOTh. MypaBbUHAasT U yKCyCHas
KHUCIJIOTBI: CTPOCHHE, PU3HUECKUE U XUMUUYECKUE CBOMCTBA (CBOMCTBA, 00IIME s Kiacca
KHUCTIOT, Peakius dTepudukaum), morydeHue u npumeHerne. CTeapuHoBas U OJIEHHOBAs
KHUCJTIOTHI KaK IMPEJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBUE.




Crnoxuble >QUpbl Kak MNPOU3BOJHBbIE KApOOHOBBIX KHUCJIOT. ['MIpPOIU3 CIOKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. buonorndeckas poib >KUPOB.

VYrieBonbl: cocTaB, KiaccU(UKAIUs YIJIEBOAOB (MOHO-, TU- U TMOJHCAXapUJIbl).
['mroko3a — mpocTelnii MoHOcaxapul: 0OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NYecKue
U XUMUYECKHMe CBoMcTBa (B3ammojeictBue ¢ ruapokcunom wmeau(ll), oxucienue
aMMUa4dHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBiieHHe, OpOXXEHHUE TIIIOKO3bI),
HaXO0XJCHHE B MPUPOJIE, TPUMEHEHHUE, Ononorudeckas posb. @orocunTes. PpykTo3a Kak
M30MeEp TIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupofHble mnoiuMepbl. CTpoeHHe KpaxMmaia H
HEeJUT0103bl. PU3HUECKHEe U XMMUYECKUE CBOICTBA Kpaxmaia (TUApPOJIN3, KaueCTBEHHAs
peaKIus ¢ HO0M).

OKCIIEPUMEHTAIbHBIE METO/Ibl U3YYEHHUsI BEIIECTB U MX MPEBPAIIEHUN: IPOBEICHHUE,
HAOJII0/IEHNE U ONHMCAaHNE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbIE
peakiuy OJHOATOMHBIX CIIUPTOB (OKUCIeHUE ATaHoa okcuaoM Meau(1l)), MHOroaTOMHBIX
CIUPTOB (B3auMoielicTBHE Tauliepuna ¢ rupokcuaoM menu(1l)), anbuerunos (okucieHue
aMMHa4YHBIM pacTBopoM okcupaa cepedpa(l) u ruapokcunom meau(ll), Bzanmonerictue
KpaxMaja ¢ MOJOM), ITPOBEACHUE MPAKTHUECKON paOOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérurle 3agaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIEeCTBA WJIM MPOAYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB UM MPOIYKTOB PEAKIUN).

A3oTconepKaliue OpraHu4ecKiue COeJMHEHMS.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHudeckue coeauHeHus. Puznueckue u
XUMHYECKHE CBOWCTBA aMHMHOKHCIIOT (Ha MpUMEpe MIHMIMHA). bruonoruueckoe 3HaueHUE
aMUHOKHCIIOT. [lenTub.

benku xak nmpupoaHbIe BHICOKOMOJICKYISIpHBIE coenuHenus. [lepBuunas, BTopuyHas
U TPETUYHAS CTPYKTYpa OeIKoB. XMMUYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYpaIus,
KaueCTBEHHBIC PEAKIIUU Ha OCIIKH.

OKcIepuMeHTalbHbIE METO/Ibl M3YUYEHHMsI BEIIECTB U UX MPEBPAIICHU: HA0II01eHUE U
OMMCAHME IEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalus OeJIKOB MPU HarpEBaHHUH, LIBETHbIE
peakmuu OeKOB.

BbicokomoJieKy I pHbIe COeIUHEHNS

OCHOBHBIE TOHSTHSI XUMHUH BICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IIOJMMEPHU3ALIUHU, CPEAHSSA MOJIEKYIsIpHas Macca. OCHOBHBIE
METOAbl CHUHTE3a BBICOKOMOJIEKYJSIDHBIX  COEAMHEHUN — TMOJMMEpHU3aluus U
MOJIMKOHICHCALIHSL.

OKCIepuMEHTalbHbIE METO/IbI M3YUYEHHS] BEIIECTB U UX MPEBPAIICHUN: 03HaAKOMJICHUE
¢ o0pa3iamMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MeXnpeaAMETHbIE CBS3H.

Peanuzamuss MeXINpeaMETHBIX CBSI3€H TPH W3YYEHUU OpraHuyeckor xumuu B 10
KJlacce OCYIIECTBIIICTCS Yepe3 HCIIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUN, TaK W TOHSTUH, SIBISIOIIUXCA CUCTEMHBIMH [UIsl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAay4HbIE TOHATHUA: SBJICHUE, HAYYHBIN (DakT, runoresa, 3aKoH,
TEOpHs, aHAJIM3, CHHTE3, KiIaccuukaius, NEepUOIUIHOCTh, HAOIIOJEHUE, U3MEPECHHE,
AKCIIEPUMEHT, MOJEINPOBAHUE.




®duszuka: marepusi, SHEprusi, mMacca, aToMm, 3JEKTPOH, MOJIEKyJa, PHEPreTHUYeCKUi
YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3NIECKHUE
BEJIMYHMHBI ¥ €IMHUIIBI NX U3MEPEHUSI.

buonorus: knetka, opranusm, 6uocdepa, 0OMeH BEIIEeCTB B opraHu3Me, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OCNKH, YIIIeBOAbI, )KUPHI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILIUBO, PECYPCHI.

TexHoNOrUs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIIHE
CpeJICTBa, IEKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparhl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XMMHUU

XUMHUYECKUN 3ieMeHT. AToM. Sapo aroma, HM30TOMNBL. DJIEKTpOHHas 000JI0YKa.
DHEpreTUYECKUE YPOBHHU, IMOAYPOBHH. ATOMHBIC OpOWTanu, s-, P-, 0- 3IEMEHTHI.
Oco0eHHOCTH pachpeeNieHUs JIEKTPOHOB MO OpOUTANIsIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIPEX EPUOIOB. DIIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u llepuonuueckass cucremMa XUMUYECKHX 3JIE€MEHTOB /[.
N. Menaeneesa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepnoanyecKoil CHCTEMbBI XUMHYECKHUX
snementoB JI. W. MengeneeBa C COBPEMEHHOW TEOpPUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMMHMUYECKHUX OJJIEMEHTOB W 00pa3yeMbIX UMHU
MPOCTBIX M CJOKHBIX BEIIECTB MO IpynnaM W NepuoiaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKasi CBs3b. BUABI XMMHUECKOW CBS3U (KOBaJIEHTHAs
HEMoJIsIpHasT W TIOJIsIpHAsi, MOHHAasg, MeTajuihueckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOW XMMMUYECKON CBs3U (OOMEHHBIN W JIOHOPHO-aKIenTopHbIN). Bomopognas
CBsI3b. BanieHTHOCTB. DeKTpoOTpULIATENBbHOCTh. CTENEHb OKUCIICHHS. IOHBI: KATUOHBI U
AHUOHBI.

BemniectBa MOJIEKYISIPHOIO W HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IOCTOSTHCTBA
cocTaBa BellecTBa. THUIbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THUIA KPUCTAIIINYECKON PEIIETKHU.

[TonaTne 0 nucnepcHbIX cucreMmax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas
JTOJISl BEILIECTBA B pACTBOPE.

Knaccudukanuss HeopraHuveckux coenuHeHui. HomeHkmaTypa HEOpraHHYECKHUX
BellecTB. [ eHeTnuecKkast CBsI3b HEOPTraHUUECKUX BEIIECTB, IPUHAJICKAITNX K Pa3IMYHBIM
KJIacCaM.

Xumnueckas peakuus. Knaccudukanus XuMHYECKUX peakiUil B HEOPraHMYeCcKon U
OpPraHWYeCcKOW XHWMHH. 3aKOH COXpaHEHUsS MacChl BEUIECTB, 3aKOH COXpPAaHEHUS U
MpPEBPAIICHUS SHEPTUH IPU XUMUUYECKUX PEaKIUsX.

CkopocTb peakiuu, €€ 3aBUCUMOCTh OT pa3in4HbIX PakTopoB. OOpaTUMBbIE pEaKIIUH.
Xumnueckoe paBHOBecHe. DaKTOPBI, BIUSIOLIME HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
[Tpunnun Jle [larense.

DnekTpoauTudeckas guccormanus. CHUIIbHBIC U clla0blie 37eKTpoanuThl. Cpea BOTHBIX
pacTBOPOB BEILIECTB: KUCIasl, HEUTpaibHasl, IIEJI0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIH.

OKCIEPUMEHTANIbHBIE METO/Ibl M3YUYECHUS BEIIECTB U UX MPEBPALICHUN: IEMOHCTpALIUs
tabiun  «Ilepuonnueckas cuctema xumudeckux osnemeHtoB JI. U. MenneneeBay,




U3Yy4YEHUE Mojienei KPUCTAITUYECKUX PEMIETOK, Ha0JI0IeHNe
U OINHKCAaHHUE JEMOHCTPALMOHHBIX W JTA0OPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUIA
BOJOpPOJa B MPHUCYTCTBUM KaTallM3aTopa, ONpPENEJIEHUE CPEeIbl PAaCTBOPOB BEILIECTB C
MOMOUIBI0 YHUBEPCAIBHOTO HHIUKATOPA, pEaKIMM HOHHOTO OOMEHa), MpOBEICHUE
MPAKTUYECKOW paboThl «BausiHue pa3inuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH
pEeaKII.

Pacuérurle 3agaun.

Pacu€Tpl 10 ypaBHEHMSIM XMMHYECKHX PEAKUUA, B TOM YHUCIE TEPMOXHUMUYECKHUE
pacy€Thl, paCYETHI C UCIIOIB30BAHUEM MOHITHUS «MACCOBAs J0JI1 BEIIECTBAY.

Heopranuueckasi xXuMus

Hemeranmnel. Ilonoxxenue HemeTtawuioB B llepumoamdeckoil cucTeMe XHUMHUYECKUX
aneMmeHToB J. 1. MenneneeBa u 0COOEHHOCTH CTpoeHus: aTOMOB. DU3MUECKe CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAIOB (Ha TpuMepe Kuciaopojaa, cepbl, (ocdopa u
yriIepo/ia).

XUMHUYECKHE CBOMCTBA BaXKHEHIITMX HEMETAUIOB (TaIOT€HOB, CEPHI, a30Ta, ¢ocdopa,
yriepoia W KPEeMHHs]) U UX COCTUHEHUM (OKCHUIOB, KHUCIOPOICOACPIKALIUX KHUCIOT,
BOJIOPOJIHBIX COEJTMHEHU).

[IpuMeHeHne BaKHENIITUX HEMETAJVIOB M UX COCAMHEHMIA.

Mertaiuel. [Tonoxenne MmetaiuioB B [leproanueckoil CHCTEME XMMAYECKUX 3JIEMEHTOB
. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIECKTPOHHBIX 000J0YEK aTOMOB METAJIOB.
OO6mue ¢u3ndyeckne cBoCTBa MeTaAIOB. CIUTaBhI METAJIOB. DJIEKTPOXUMHUUCCKUN Psif
HaIPsSHKEHU METAJIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIINX METAJIOB (HATpHM, Kajaui, KaJlblMi, MarHui,
ATIOMUHUN, [IMHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHECHUH.

OO6mue criocoObl moydeHus: MeTauioB. [I[puMeHeHe MeTaIoB B OBITY M TEXHHKE.

OKCIIEPUMEHTAJIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MNPEBPALICHHUI: H3Yy4YCHUE
KOJUTCKIINH «MeTalTbl U CIIaBbl», 00pa3IoB HEMETAIIIIOB, pElIEHNE IKCIIEPUMEHTATbHBIX
3aja4, HAOJIOJICHWE W OIHMCAHWE JEMOHCTPAIMOHHBIX M J1A0OPAaTOPHBIX OITBITOB
(B3amMoOJIeiCTBHE THUAPOKCHAA QJTIOMHUHHS C pacTBOpaMU KHUCIOT U IHIEJIOYEH,
KaueCTBEHHBIC PEaKI[MU Ha KATHOHBI METAJIJIOB).

PacuétHbie 3a1a4m.

Pacuétel Macchl BemecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, PacuéThl MacChl
(oOBEMa, KoNMUeCTBa BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB MMEET
MIPUMECH.

XuMHUS 1 )KU3Hb

Ponp xumum B 00€CHEUEHMH JKOJOTHYECKOM, HSHEPreTUUYECKOW U MHIIEeBOU
0€301acHOCTH, pa3BUTHH MeIUIUHBL. [IOHATHE O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUM.

[IpenactaBiaenuss 00 OOMMX HAYYHBIX NPHUHIUIIAX TPOMBIIUICHHOTO TOJIYYEHUS
Ba)KHEHUIIIMX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTE€pUAJIOB: BAKHEUINME CTPOUTEIbHBIE MaTEpHabl,
KOHCTPYKIIMOHHBIE MAaTepHAJIbl, KDACKH, CTEKJI0, KEpaMHUKa, MAaTEPHUAIbI 151 SJIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHUUYECKUE U MUHEPATbHBIC YI0OpEHUS.

XuMHS U 3I0pOBBE YEIOBEKA: MpaBUia UCIOJIb30BAHUS JICKAPCTBEHHBIX MIPENapaTos,
IpaBHIIa 0e30I1acHOro HCII0JIb30BaHUS npenapaTon OBITOBOI XUMUU
B IIOBCEIHEBHOM KU3HU.




MexnpeamMeTHbie CBA3U

Peanuzanus MeXnpeaIMETHBIX CBS3€M MpU HM3yYEeHUU OOIIEed M HEOpPraHWYecKOn
xuMun B 11 kjacce OCyIIecTBISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHATHHA, TaK W IOHATUH, SABIIAIOIIMXCA CUCTEMHBIMU I OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAayUHble MOHATHUA: HAY4HbIN (DakT, runoresa, 3aKOH, TEOPHS,
aHalu3, CHUHTe3, Kilaccu(pukauus, MEePUOJUYHOCTh, HAOIIOACHNUE, DSKCIIEPUMEHT,
MOJCIINPOBAHNE, U3MEPEHNUE, SIBIICHHE.

dusnka: MaTepusi, SHEPIUs, Macca, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaZOaKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKH YypOBEHb, BEIIECTBO, TeEJO, OO0BEM,
arperaTHO€ COCTOSIHHE BEILECTBAa, (PU3NYECKHE BEIMUYMHBI M €IMHUIBI UX HU3MEpPEHus,
CKOPOCTb.

Buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OMEH BELIECTB B OpraHU3Me.

['eorpacdus: MuHepabl, TOpHbIE MOPOAbI, TOJIE3HbIE HCKOMIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHomorus::  XUMUYecKass IPOMBIIIIEHHOCTh, METAUIyprusi, IMPOU3BOJCTBO
CTPOUTENIBHBIX  MaTEpUajoB,  CEIbCKOXO3SIICTBEHHOE  IPOM3BOACTBO,  IUIEBas
IIPOMBIIIJIEHHOCTb, bapmaneBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  IPENaparoB, IPOU3BOJACTBO  KOHCTPYKLIHMOHHBIX  MAaTEpHAIIOB,
JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

INIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS O0y4YarOIIUMUCS
nporpamMMm  cpeiHero oOmiero o0pa3oBaHUs  (JMYHOCTHBIM, METANpeAMETHBIM U
npeaMeTHbiM).  HayyHo-mMeTroauueckoil OCHOBOM il pa3palbOTKH  IUIaHUPYEMBIX
pe3yNbTaTOB OCBOEHUS MPOTpaMM CpeIHEro oluiero o0pa3oBaHUs SBISETCS CUCTEMHO-
JEeSATENBHOCTHBIN MOAXO/.

B cooTBETCTBUM C CHCTEMHO-AESTENIBHOCTHBIM IOJIXOJIOM B CTPYKTYPE JTUYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeAMeTa «XHUMHs» Ha YpOBHE CpelHEero oluiero oopazoBaHus
BBIJIEJICHBI CIIEAYIOLUE COCTABIISAIONINE!

® OCO3HAaHME OOYyYaIOIUMUCA POCCHICKOM TpaXTAHCKOM WACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEIICHHUIO;

® HaJU4YMe MOTHBAIIUU K OOYUCHHIO;

® [ICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKJEHUH JIMYHOCTHM Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIUINI 0a30BOM HAYKU XUMHH,

® TOTOBHOCTb MW CHOCOOHOCTH OOydaromuxcs pPYKOBOJICTBOBAaTbCSI B  CBOEH
NESITENbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIUMU 1IEIOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHMUs;

® HaJIM4yue MPABOCO3HAHMS HKOJIOTMUECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh 1I€JIU
U CTPOUTD JKU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeAaMeTa «XUMHUS» TOCTUTaloTCsl B €UHCTBE
y4eOHOM W BOCHUTATENbHOM JE€ATEIBbHOCTH B COOTBETCTBHUM C T'yMaHHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U HJ€a’IaMU POCCUKCKOTO



Ipa)x/JIaHCKOro OOIIeCTBa, MPUHATHIMU B O0IIECTBE HOPMaMU U MpaBUJIAMH MOBEICHUS,
CHOCOOCTBYIOIIMMHU ~ TIPOILIECCAM  CaMOIIO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOTO
CTaHOBJIEHHUS JIMYHOCTU OO YYaIOIIUXCS.

JIndHOCTHBIE ~ pe3yNbTaThl ~ OCBOGHHUS  mpeaMera  «XHUMHUS»  OTpPaXKaroT
c(OpMHUPOBAaHHOCTh  OMbITA  IO3HABATENILHOM M  MPAKTUYECKOM  JEATEIbHOCTH
00yJaroMMXCs M0 peaTu3aliy MPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

® OCO3HAHMS OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U O0OSI3aHHOCTEH,
YBa)KCHHSI K 3aKOHY U MPABOIIOPSIKY;

® TIPEJCTaBJICHUS O COIMAIBHBIX HOPMAaxX U MpaBUIaX MEKINYHOCTHBIX OTHOIICHUM
B KOJUICKTHBE;

® TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTHA TMPHU CO3TAHUUA YIEOHBIX
MPOEKTOB, PEUICHUH YYEeOHBIX U TO3HABATENbHBIX 3a]a4, BBIMOJHEHUU XUMUYECKUX
IKCTIEPUMEHTOB;

® CIIOCOOHOCTH MOHUMATh U MMPUHUMATH MOTHBBI, HAMEPEHUS, JJOTHUKY M apTyMEHTHI
JIPYTHX TIPU aHATN3€ Pa3IUYHbBIX BUJIOB yUeOHOU e TeIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

® IICHHOCTHOTO OTHONIICHHS K HMCTOPMYECKOMY M  HAyYHOMY HACJIEIUIO
OTECUYECTBEHHOM XHUMUH;

® YBAOXCHHS K TIPOIECCY TBOpPYECTBA B OOJNACTH TEOPUHM W MPAKTHUECKOTO
OPUMEHEHHUs] XHMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3yJbTaT
JUTATENBHBIX HAOMIOACHNUN, KPOTIOTIMBBIX SKCIEPUMEHTAIBHBIX TTOUCKOB, IMOCTOSHHOTO
TpyAa YUEHBIX U MTPAKTHKOB,

e HHTEpeca W MO3HABATEIHHBIX MOTHBOB B TIOJYYCHHH W TOCIEAYIOIIEM aHAIH3e
uH(GOPMAIIUU O TIEPETOBBIX JOCTHKCHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

® HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO MOBEICHUS;

® CIIOCOOHOCTH OIIGHWBATh CHUTYAIlMH, CBSI3aHHBICE C XMMHYECKUMU SIBJICHUSMHU,
U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y IICHHOCTH;

® TOTOBHOCTH OIIEHWBATh CBOE TIOBEJICHHUE U TIOCTYIKH CBOMX TOBAPHUIICH C TIO3UIINI
HPaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHME MOCIEICTBUHM 3TUX MOCTYIIKOB;

4) ¢popMupOBaHHUSI KYJIbTYPbI 310POBbSI:

® [IOHUMAaHMS LIEHHOCTEH 37J0pOBOTO M 0€30MacHOT0 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

e coOmofeHUsT TpaBUJ O€30MacHOro oOOpalieHuss ¢ BelleCTBAMU B  OBITY,
NIOBCETHEBHOM )KM3HU U B TPYI0BOM JEATENLHOCTH;

® [IOHUMAaHMS LEHHOCTH MPaBUJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
TIOBEJICHUS B CUTYAIIUsAX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

® OCO3HAHMS TIOCJICICTBUH W HENPHUITHA BPEIHBIX MPHUBBIYCK (yIOTpeOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypeHHS);

5) Tpy/10BOT0 BOCIIUTAHUS

® KOMMYHHKAaTHBHON KOMIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIBCKOM 1€ATEIbHOCTH,
0O0IIECTBEHHO IMOJIC3HOM, TBOPYECKON U IPYTHX BUAAX JEATCIBHOCTH;

® YCTAaHOBKHM Ha aKTHBHOE y4acTHE B PEUICHHHM MPAKTUYECKUX 3a7ad COLMATbHOMN
HAIpPABJIIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



® UHTEpeca K IPaKTUYECKOMY M3YUYEHHIO ITpodeccuil pa3audyHoro pojia, B TOM YUCIIE
Ha OCHOBE IPUMEHEHHUSI PEIMETHBIX 3HAHUI M0 XUMUU;

® YBAXEHUS K TPYAY, JIOISIM TPpyAa U pe3yJIbTaTaM TPYAOBOU JIEATEIbHOCTH;

® TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY MHAMBHAYaIbHON TPAEKTOPUH 0Opa30BaHUA,
Oyayuieil mpodeccun W peanu3alil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 9KOJIOTHYECKOT0 BOCTIHTAHMS:

® DHKOJIOTMYECKH IeJIeCOO0pa3HOro OTHOUIEHUS K NPHUpOJE, KaK HCTOUYHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

® TOHMMAaHMS TJ00AJBLHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM, BIUSHUA
HKOHOMMYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPE/IbI;

® OCO3HAaHHS HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTHKEHUNW XUMHH Ui PELICHUs
BOITPOCOB PallMOHAIILHOIO MIPUPOIONIOIb30BAHHS;

® AKTHUBHOI'O HENPUATHUS JCUCTBUI, MPUHOCAILIUX BPEA OKPYKAOUIEH MPUPOIHOU
cpelne, YMEHHUS MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHUYECKHE TOCIEACTBUS
MpeANPUHUMAEMBIX IEUCTBUI U IPEIOTBPAIATh UX;

® Hajgu4usl Pa3BUTOrO HKOJIOTUYECKOTO MBIIIICHUS, 3KOJOTMYECKON KYIbTYpHI,
OMbITA IEATEIbHOCTH SKOJIOTMYECKON HAIIPaBIECHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMU
B [103HABATEJIbHOM, KOMMYHUKATUBHON U COLIMAJIbHOM MPAKTHKE, CHOCOOHOCTU U YMEHUS
aKTUBHO MPOTUBOCTOATH UJEOIOTUN XeMOo(oouu;

7) HIEeHHOCTH HAYYHOTO TO3HAHUSI:

e chopMUPOBAHHOCTA MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU U OOLIECTBEHHOM MPAKTUKH;

® TOHMMAaHM CleUU(UKU XUMUU KaK HAyKd, OCO3HaHUs €€ poju B (pOpMUPOBAHUU
paIMOHATFHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUM IIEJIOCTHOTO TIpeJCTaBICHHUs 00
OKpYXalolIeM MHpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pellIeHUuH pobsieM COXpaHEHUs! IPUPOJIHOTO PABHOBECHS;

e yOEXJIEHHOCTU B 0COOOM 3HAUYMMOCTH XUMHH JJII COBPEMEHHOU IUBUIN3AIINN: B
e€ TyMaHHCTMYECKOW HANpPaBIEHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOW 0a3bl
MaTepUATIbHON KyJIbTYpbl, pPEUIEHUH TIJ100albHBIX MPOOJEeM YCTOWYMBOTO pPAa3BUTHUS
YEeJI0BEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIEYEHUH YCJIOBUN YCHEIIHOTO TPyAa U SKOJIOTMYECKU
KOM(DOPTHOM KM3HU Ka)J0ro YieHa 00IecTBa;

® CCTECTBEHHO-HAyYHOH IpaMOTHOCTH: MOHUMAaHUS CYUIHOCTH METOJOB MO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble
3HAHUS JUIS aHATTU3a U O0BSICHEHUS SIBIICHUI OKPY)KAIOIIEr0 MUPa U MIPOUCXOISIINX B HEM
M3MEHEHUW, YMEHHMS JleJaTh 00OCHOBAaHHbIE 3aKIIOYEHHUS] HA OCHOBE Hay4YHBIX ()aKTOB U
UMEIOLIUXCS TAHHBIX C 1EJbI0 MOTYyYEHHUsl JOCTOBEPHBIX BHIBOJIOB;

® CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PeIleHUs
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYAIUSX;

® UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM IEATEIBbHOCTH;

® TOTOBHOCTHU M CIIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUU MO XMMHUH B COOTBETCTBUHU C YKU3HEHHBIMHU
NOTPEOHOCTSMU;

e HHTEpeca K OCOOCHHOCTSIM TpyJda B pas3IUYHBIX cdepax MpodheccuoHanbHOR
JESITEIbHOCTH.



METAIIPEJAMETHBIE PE3YJIBTATDBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHUS y4eOHOTO MpeaMera «XUMHUS» Ha YPOBHE
cpemHero odiero oopa3oBaHMs BKIIOYAOT:

® 3HAYNMBIE ISt dhopmupoBaHus MHPOBO33PECHUS oOydJaromuxcs
MEXIUCIUIUTNHAPHBIE  (MEXIpPEIMETHBIC) OOIEeHAyYHbIE TIOHATHS, OTPAKAOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIICU(PUKY METOJIOB MTO3HAHUS, HCTIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO, JHEPrus, SBJIEHHE, TMPOIEeCC, CHCTEMa,
Hay4HbIA (aKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIEAOBaHUE,
HaOII0/IeHNEe, U3MEPECHHE, SKCIIEPUMEHT U JAPYTHUE);

e yHUBEpcajbHble yueOHble JCHCTBUA (MO3HABaTElbHBIC, KOMMYHHKATHBHBIC,
peryiasaTuBHBIC), oOecreunBaronme (GopMupoBaHue (YHKIIMOHAIBHOM TPAaMOTHOCTH WU
COIIMATIbHOM KOMIETEHIIMH 00yJaroInXcs;

® CIOCOOHOCTH OOYYarOIIUXCS MCMOJB30BaTh OCBOCHHBIE MEXKIUCIHUIUIMHAPHbIE,
MHPOBO33PCHUECKUE 3HAHUS M YHUBEPCAJIbHBIC YaeOHbIC NEHCTBHS B TIO3HABATEIIBHOU U
COLMAIIBHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMH
MMO3HaBaTEIbHBIMH, KOMMYHUKATHBHBIMHU U PETYISATUBHBIMU JIEHCTBUSIMU.

OBJaeHue yHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEILHBIMHU J1€/iCTBUSIMH

1) 6a30Bble JJOrNYecKme aeiicTBUS:

® CaMOCTOSITEIBHO (POPMYIMPOBATH U AKTYAIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

® OIpEIETAThH LIEJIM ACITEILHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUH UX JTOCTHKECHUS,
COOTHOCHUTD PE3YyJbTATHI ACATEIHLHOCTH C MOCTABICHHBIMHU LICJISIMHU;

® HCIIO0JIb30BATh IPU OCBOCHUH 3HAHUN MPUEMBI IOTHUECKOTO MBITIUICHUS — BBIJICTISATh
XapakTepHbIE NPU3HAKM TOHATHN W YCTAHABIMBATh WX B3aUMOCBSI3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHSI 111 00BSICHEHUS OTACIbHBIX (DAKTOB U SIBIICHUI;

e BBIOMpATh OCHOBAHMSI U KPUTEPHUU 7Sl KIacCHU(DUKAIIUU BEIIECTB U XUMHUUYECKUX
peakuuii;

® yCTaHaBJIWBATh MPUUYUHHO-CJICJICTBEHHBIC CBA3U MEXKAY U3Yy4aeMbIMH SIBIICHUSIMU;

® CTPOUTH JIOTUYECKHE PACCYXKJIeHHS (MHIYKTUBHBIC, ICAYKTUBHBIC, IO aHAJIOTHH),
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYHST B PACCMATPUBAEMBIX SIBJICHUSX,
bopMyITHpPOBaTh BHIBOJIBI M 3aKITFOUCHUS;

® [PUMEHATH B IMPOIECCE IMO3HAHUS, HCMOJb3yeMble B XMMHU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJCIH, TTPEOOPA30BBIBATH MOJICIIbHBIC TIPEJACTABICHUS — XUMHYCCKUN 3HAK
(cumMBOII) BJEeMEHTa, XUMHUYECKass (opMmysa, ypaBHEHHE XMUMHYECKON pPEaKiuu — TpHU
peIIcHUN YyYeOHBIX ITO3HABATEIBHBIX M TPAKTHYSCKHX 3ajad, NMPUMCHSIThH Ha3BaHHBIC
MOJICJIbHBIC TIPEJICTABJACHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMHYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTeIbCKIE IeCTBUSA:

® BJIAJIETh OCHOBAMH METOJI0OB HAYYHOT'O TTO3HAHUS BEILIECTB U XUMHYECKUX PEAKIIUI;

e (GopMyIHpOBaATh IEJIM U 33Jla4ll MCCIEAOBAHUS, WUCIIOJIB30BATh IMOCTABICHHBIC U
CaMOCTOSITEIFHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U



OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE IMPABMIBHOCTH BBICKa3bIBAEMBIX
CY)KJICHHH;

® BJA/IETh HABBIKAMU CAMOCTOSATEIBHOTO IIJITAHUPOBAHUS U TPOBEICHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH yYMEHUs HaOmIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (POpMyJINpOBaTh 0OOOIIEHUS U BEIBOIbI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBAHMS, COCTABIIATh OOOCHOBAHHBIN
OTYET O MPOJEIaHHON paboTe;

® TIPUOOPETATh OIBIT YYEHUUECKON HCCIEA0BATENBCKON U TPOEKTHOM JAESITEIbHOCTH,
HPOSIBISTh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY HOUCKY METOJIOB PEIIEHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MTO3HAHUS.

3) paboTa ¢ uH(popManmeii:

® OpPUEHTUPOBATHCA B PA3NMYHBIX MCTOYHMKAX MH(OpMAIMHU (HAYYHO-TIOILYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CIpaBOYHbIE MOcOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PAa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTB;

e (opMyIHpPOBATh 3aMPOCHl U IPUMEHATH PA3IMUHbIE METO/IBI IIPU TOUCKE U 0TOOpE
uHpOopMalMK, He0OXO0AUMOI JUIsI BHIIOJTHEHUS YUeOHBIX 3a/1a4 ONpeesIEHHOIO THIIA;

e mpuoOperaTh  ONBIT  HCIOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3InYHBIX TOUCKOBBIX CHCTEM;

® CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMy MpeicTaBiIeHHs MHPOpMaluu
(cxemsbl, rpaduKH, JUarpaMMbl, TaOIUIbI, PUCYHKH U JPYyTHE);

® JICIIOJIB30BAaTh HAy4yHBIH SI3BbIK B KaueCTBE CPEACTBA MPH paboOTe C XUMHUYECKOH
uH(pOpMaLIUEN: TPUMEHATh MEXIpeIMETHbIE (pU3nYecKkue u MaTeMaTUUYECKUE) 3HAKU U
CUMBOJIBI, (OpMYJIbl, a00peBUATYpbl, HOMEHKIATYPY;

® CNOJIb30BaTh U NPeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpENICTBA
HaTrJIsTHOCTH.

OBiajeHne YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU /1eiCTBUSIMU:

® 33/7aBaTh BONPOCHl M0 CyHIECTBY OOCYXJaeMol TeMbl B XOJ€ JUalora
W/WIM  JMCKYCCHUU, BBICKA3bIBaThb HJAEHU, (POPMYIUPOBATH CBOU  MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS NTPEIJIOKEHHOM 3a1a4u;

® BBICTYNaTh C TNpe3eHTAalMel pe3yiabTaTOB I103HABATENILHON JESTENbHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, NPAKTUUYECKOW paboThl IO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3aluyd Y4eOHOTro MpoeKTa u (OPMYJIUPOBATh BBIBOJIbI
[0 pe3yJibTaTaM MPOBEIEHHBIX HMCCIECJOBAaHUI IyTEM COIJIACOBAHUS MO3MIMUN B XOJe
00CYXIeHUS 1 0OMEHA MHCHHSIMHU.

OBJiajieHNe YHHBePCAJIbHBIMYU PeryJIATHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITEIbHO  IUIAHUPOBAThb M OCYLIECTBIIATH  CBOIO  IIO3HABATEJIbHYIO
NeSITeIbHOCTD, ONpeAesis e€ LeNU U 3aJa4i, KOHTPOJIMPOBATh U [0 MEpe HEOOXO0AUMOCTH
KOPPEKTUPOBaTh MpejiaraeMblii aJrOpuTM JCHCTBUII MHpU BHIMOJHEHUU YYEOHBIX U
UCCIIeIOBATENbCKUX 3aja4, BbIOUpaTh Hanbosee 3(pPeKkTUBHbIN cOcOO MX pElIeHUs ¢
y4€TOM MOJTyYEHHS] HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKHX PEAKIINAX;

OCYLIECTBIISITH CAMOKOHTPOJIb CBOEH JIE€ATEIbHOCTH Ha OCHOBE CaMOAHalIM3a MU
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATDBI



10 KJIACC

IIpeaMeTHBbIE pe3yabTaThl 0CBOCHUS Kypca «Opranudeckasi XMMHS» OTPaXKaOT:

e c(hopMUPOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI MPUPOBI, B (HOPMUPOBAHUU
MBIIICHUS U KYJIbTYpPbI TUYHOCTH, €€ PYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOAMMOM st
pelIeHus] MPaKTUYECKUX 3a/ad U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U MIPUPOIHON CPEIE;

® BIIAJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPAsk BKJIIOUAET: OCHOBOIIOJIATratoIne
NOHATHS (XUMUYECKUN DIIEMEHT, aTOM, OJJIEKTpOHHas 000JI0YKa aroma, MOJeKyla,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, XHMHUYECKasi CBsI3b, CTPYKTypHas QopMmyna
(pa3BépHyTas U COKpaIlEHHAsI), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN O0BEM, YrIepOIHBIN
CKeJleT, (QyHKIMOHANbHAS TPYIa, paAuKal, U30MEPHsl, H30MEPbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJ M a30TCOAEpIKallUe COEAUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCAUHEHUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHust opranuyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MaCChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUI S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS,
JeXaliue B OCHOBE MOHUMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUU,
(dakToMOrMUeCKue CBEIACHUS O CBOMCTBax, COCTaBe, MOJYy4YeHMH U Oe30macHOM
UCIIOJIb30BAHUM  BAXKHEHMINIUX OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NeSTeTbHOCTH YEJIOBEKA;

e c(HOpMUPOBAHHOCTP YMEHHUM BBISBIATH XapaKTEpHbIC TMPU3HAKH TOHSITHH,
yCTaHABIIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATUS TPHU
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUI OPraHUYECKUX COEIUHEHUN;

e chOpMUPOBAHHOCTh YMEHUH HCIOJIB30BATh XUMHUYECKYIO CHMBOJHUKY IS
COCTAaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cCOKpauéHHOW) (opmyn
OpraHWYECKHX BEIIECTB U ypPaBHEHUW XUMHUUYECKHX PEAKIMi, M3roTaBIMBATh MOJEIU
MOJIEKYJI ~ OpPraHMYECKHX BELIECTB Uil WJUIIOCTpAMd HMX  XUMHUYECKOrOo |
MPOCTPAHCTBEHHOTO CTPOCHHS;

e c(hOopMUPOBAHHOCTH YMEHHUU YCTAaHABIMBATh MPUHAJICKHOCTh HM3YYCHHBIX
OpraHMYECKNX BEIHIECTB M0 UX COCTaBY W CTPOCHHUIO K OMpeNeIEHHOMY KiacCy/Tpymie
coeMHEeHUM  (YIJIeBOJOPOJbI,  KHUCIOPOJ M  a30TCOAEpP)KAIIME  COECIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COEAMHEHHWS), JaBaTb KM Ha3BaHMUS 1O CHCTEMaTHYECKOMN
Homenkinarype (IUPAC), a Taxke TpUBOAUTH TpPHUBHUAJILHBIE Ha3BaHUS OT/ACIbHBIX
OpraHWYEeCKUX BEIIECTB (ITUJIEH, MPONWIEH, alleTWJICH, ITUJICHIJIMKOIb, TIULEPHUH,
denon, dopmanbaerua, aneTanbACTHA, MypaBbUHAs KHUCJIOTA, YKCYyCHas KHCIIOTA,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, (GPYKTO3a, Kpaxmal, LeuIi0I03a,
[JIMITUH);

e chOpMUPOBAHHOCTH YMEHHUS OTIPEAEIISATH BUIbI XUMHUYECKO CBSI3M B OPTaHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

e chHOpMUPOBAHHOCTh yMEHHSI TMPUMEHSTh TOJOXKEHUS TEOPUH  CTPOCHHS
oprannyeckux BemecTB A. M. byTiepoBa miis 0OBsICHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTABAa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

e chOpMUPOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHUE, (pU3MUecKue u
XUMUYECKHE CBOMCTBAa TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHUUYECKHUX
BeIIeCTB (METaH, 9TaH, dTUJICH, MPOMUJICH, alleTUIeH, OyTaaueH-1,3, metundyranuen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHTJINKOJIb, TIUIEPUH, (DEHOJI, alleTaIbIeT U, MypaBbUHAs
U YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJ/UTI003a, aMHHOYKCYCHasi KHCJIOTa),



WJUIFOCTPUPOBATh T€HETHUUECKYIO CBSI3b MEXKJY HUMHU YPABHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

e c(HOpMUPOBAHHOCTH YMEHHSI XapaKTepU30BaTh MCTOYHUKHU YIJIEBOJIOPOIHOTO
ChIpbsi (HEe(Th, MPUPOJHBIA Ta3, Yroijib), CIIOCOOBI MX MEPEepabOTKU W TPAKTHUECKOE
NpUMEHEHHE MTPOIYKTOB EpepaboTKH;

e chOpMUPOBAHHOCTh YMEHHIl MPOBOJUTH  BBIYUCIEHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WA MPOIYKTa pPEeaKIuu
0 W3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WU IPOJIYKTOB PEAKIINH);

e chOpMUPOBAaHHOCTh YMEHHUU BIAJETh CUCTEMOW 3HaHMI 00 OCHOBHBIX METOJaX
HAy4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XMMHUU MPU HU3YYCHUHU BEIIECTB M XUMHUYECKUX
sBlieHUd (HaOmOeHue, M3MEpeHHe, SKCIEPUMEHT, MOJIEJIUPOBAaHUE), HCIOIb30BaATh
CHUCTEMHbIE XMMHWYECKHUE 3HAHMS ISl MPUHATHUS PEUICHUNM B KOHKPETHBIX YXU3HEHHBIX
CUTYyaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

e c(hopMHUPOBAHHOCTH YMEHMM COONIOATh MpaBUia TMOJIB30BAHUS XUMHUYECKOU
NoCyZI0i 1 1ab0opaTopHBIM 000PYIOBAaHUEM, a TAKXKE MIPaBUiIa OOpAIEHUs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHUSMH IO BHITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIIBITOB;

e chOpMUPOBAaHHOCTh YMEHHUW IUIAHUPOBATh W  BBHINOJHATH  XUMHUYECKUN
AKCIIEPUMEHT (MpPEBpAICHUs] OPTaHHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJYYCHUE
ATUJIEHA W WM3YYEHHE €ro CBOMCTB, KaUECTBEHHBIE PEAKIUU OPraHUYECKHUX BEIIECTB,
NeHaTypalusi OeJKOB MPU HArpeBaHMM, IBETHBIC peaklUu OETKOB) B COOTBETCTBUU C
NpaBWJIaMH TEXHUKHU O€30MaCHOCTH MpU OOpalIeHUH C BEHleCTBaAaMHU U J1a00paTOPHBIM
000pyZ0BaHHEM, TMPEACTABIATH PE3YJIbTAThl XUMUYECKOTO OJKCIEpUMEHTa B (Qopme
3aliCHU ypaBHEHUN COOTBETCTBYIOIIUX peakiuii M (HOpPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3yJbTATOB;

e cHOpMUPOBAHHOCTH YMEHHUW  KPUTHYECKH  aHAJIU3UPOBATH  XUMHYECKYIO
UH(OPMAIINIO, TTOJIY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(pOpMaIIUH,
WNHuTepHeT u Apyrux);

e chOpMUPOBAHHOCTH YMEHHI COOIIOIATh MPaBUiIa SKOJIOTHYECKH 11eJIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JEATETLHOCTH B IIENIIX COXPAHEHHS CBOETO 370POBbSI U
OKpY’KAloIled NPUPOJHOU Cpelibl, OCO3HABaTh OMNACHOCTb BO3JCHCTBHUS HA >KUBBIE
OpraHu3Mbl ONPEACTEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAasi cMbIca nokazarens [1/K,
MOSICHATh HAa TpPHUMEpPax CIOCOObl YMEHBIICHUS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUS HA OPTaHU3M YEJIOBEKA;

e st OOyYarolmuMXcsi C OrPAaHMYCHHBIMH BO3MOXHOCTSIMU 3J0pPOBbS: yMEHHUE
MPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUI;

® IS CIENbIX U CIA0OBUASIIMX O0y4aroUIMXcs: YMEHHE MCIOJIb30BaTh peiabeHO-
TOYCUHYIO crcTeMy o0o3HaueHui JI. bpaiins nis 3anmvucu XuMudeckux Gopmyot.

11 KIJACC

IIpeaMeTHBbIE pe3yabTaThbl 0CBOCHHUS Kypca «O01mas 1 HEOPraHu4YeCcKass XuMushH»
OTPAXKaIOT:

e chOpMUPOBAHHOCTD MPEACTABICHUN: O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOUM KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBJICHUH MPUPOBL, B (POPMUPOBAHUU
MBILUIEHUS U KYJIbTYPBI TUYHOCTH, €€ PYHKIIMOHAIBLHONW IPAaMOTHOCTH, HEOOXOAUMOM 115t
peleHus] MPaKTHYECKUX 337a4 M IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CpelIe;



® BJA/ICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOpasi BKIIFOYAET: OCHOBOMOJIATAI0IINE
HOHSTHUS (XUMHYECKHUI AIEMEHT, aTOM, H30TOII, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTD,
CTENIEHb OKHCIICHUS, XHMHYECKas CBsA3b (KOBAJIECHTHAs, MOHHAs, MeETaJUIMYecKasd,
BOJIOPOJIHAs), KpHUCTANIMYECKas pemeérka, TUIBl XUMHUYECKUX pPEaKUHH, pacTBop,
DJIEKTPOJIUTBI,  HEDJIEKTPOJIMTBI,  DJIEKTPOJIUTHUYECKAs]  JUCCOLMALNS, OKUCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIMU, XUMUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHs 3JIEKTPOJUTHUYECKON JAuccolMaluy, Mepuogudeckuil 3akoH /I
M. MenneneeBa, 3aKOH COXPAHEHHsI MacChl BELIECTB, 3aKOH COXPAaHEHHUs U NIPEBPAILCHUS
SHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XUMUH,
MHUPOBO33PDEHUECKHE 3HAHMsA, JIEKAIIME B OCHOBE IIOHUMAaHUsA NPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBJICHHUH, (PaKTOJOTUYECKHUE CBEJIEHUS O CBOMCTBAxX, COCTaBe,
MOJIyYEHUHU U O€30I1aCHOM MCIOJIb30BAHUN BAXKHENIIINX HEOPTaHUYECKUX BELIECTB B OBITY
Y TIPAaKTHYECKOU JESTEIbHOCTH YEJIOBEKA;

e chOpPMHUPOBAHHOCTb YMEHUH BBISABIATh XapaKTEpHbIE MPU3HAKU IOHSATHH,
YCTaHABIMBATh HX B3aUMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOLIUE IIOHATUSA TIpHU
ONMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

e chOpMUPOBAaHHOCTh YMEHUH HCIHOJb30BATh XHWMUYECKYID CHMBOJMKY JJIs
cocTaBieHUsl (POPMYI BEIIECTB U YPaBHEHUH XMMMUYECKUX peakUui, CUCTEMaTHUYECKYIO
HoMeHKIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUA OTEIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHslii ra3, yrileKMCIIbIi ra3, aMMHaK, raii€Hasi U3BeCTb, HeraléHas U3BeCTb, MUThEeBast
coJia, MUPUT U JIpyTHUE);

e chOpMUPOBAHHOCTh YMEHUH OINpPEIENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS
XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOW CBA3U
(KOBaJICHTHasl, WOHHAs, METaJUIMYECKas, BOJOPOJHAsA) B  COCAMHEHMSX, THUI
KPUCTAITTMYECKON PEIIETKH KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJSpHAasl, HOHHAs,
METaJUIMYECKas), XapaKTep Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUUECKUX COeIMHEHUI;

e cpOpMHPOBAHHOCTh YMEHHUU YCTaHABJIMBATH MPUHAIJIC)KHOCTh HEOPTaHUYECKHUX
BEUIECTB [0 HX COCTaBYy K OMNpeNelIEHHOMY KiacCy/Tpylre COeIMHEHUU (MpocThie
BEIIECTBA — METaNIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHs, KHUCIOTHI, aM(oTepHbIe
TUPOKCHU/IBI, COJTH);

e CcpOpMHPOBAHHOCTH YMEHHUH pPACKPBIBATh CMBICI MEPUOAMUYECKOr0o 3akoHa /.
W. MenneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOUIYI0, OOBSCHUTENbHYIO U
MPOTHOCTUYECKYIO (D YHKIINU;

e cpOpMHPOBAHHOCTh YMEHUN XapaKT€pPH30BaTh JJECKTPOHHOE CTPOECHHUE AaTOMOB
XUMHYECKUX 2eMeHTOB |—4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHUX
anemenToB JI. Y. MeHeneeBa, UCIOB3Ys MMOHATHUS «S-, P-, O-3JICKTPOHHBIC OpOUTAIIHY,
«QHEPreTHYECKUEe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB M MX COCAMHEHUU MO mnepuoiaM W rpynnam l[lepuoaudeckoi
cucTeMbl XuMH4eckux 3jaemeHToB 1. 1. Meneneena;

e chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE
CBOICTBA HEOPTAHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, IIOJTBEPKAATH CYILIECTBOBAHNE
FEHETHUYECKON CBS3M MEXKIy HEOPraHMYECKMMH BEIIECTBAMHM C TOMOIIbI ypaBHEHUN
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIA;

e chOpMUPOBAHHOCTh YMEHHUS KJIaCCHU(PUIMPOBATh XWMUYECKHE PpEAKIHUU IO
pa3IUYHBIM MPU3HAKaM (YHCIy M COCTAaBY PEarupyIOIINX BEUIECTB, TEIMIOBOMY P PEKTy
peaKIy, N3MEHEHHIO CTETICHEH OKMCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEAKIINHU, YIACTHIO
KaTaan3aTopa);



e chHOpMHUPOBAHHOCTh YMEHUN COCTABJISTH YPAaBHEHUS PEAKIUi Pa3IUYHBIX THIIOB,
MOJIHbIE M COKpAIEHHbIE YpaBHEHUSI peakluii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEaKLUU UIYT A0 KOHIIA;

e cHOpMUPOBAHHOCTH  YMEHUW  MPOBOAUTH  pPEAKUHUH,  IOJITBEPKAAIOLINE
KAueCTBEHHBII COCTAB PA3IMYHBIX HEOPTraHWYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILIECTB;

e chOpMUPOBAaHHOCTb  YMEHHUW  pacKpbIBaTh  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OalaHca STUX
peakuuu;

e chOpMUPOBAHHOCTh YMEHHH OOBICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKON
pEeakiM OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO pPaBHOBECHS B
3aBUCHUMOCTH OT BHelIHero Bo3zaeiicTBus (npunuun Jle [latense);

e c(hopMHUPOBAHHOCTH YMEHUH XapaKTEPU30BATh XUMUYECKUE MTPOLIECCHI, JICIKAIIINUE B
OCHOBE TPOMBILUIEHHOTO TIOJIYYEHUsI CEPHOM KHCIOThI, aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMIMX HAYYHBIX MPUHIIMIIAX U DKOJIOTHYECKUX
npobiieMax XMMHYECKOTO IMPOU3BOJICTBA;

e chOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIUUCICHUS C UCTIONB30BAHUEM TTOHSTHUS
«MaccoBas J0JIsl BEIIEeCTBAa B pacTBOPE», 0ObEMHBIX OTHOIIECHUH ra30B MPU XUMUYECKUX
peakIMsIX, MacChl BEIIeCTBA WM 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 dexTa
pEeaklM Ha OCHOBE 3aKOHOB COXPAHEHHUs MAcChl BEIIECTB, MPEBPAIICHHUS U COXPAHEHUS
SHEPIuu;

e c(hopMHUPOBAHHOCTh YMEHHMM COOIOATh MpaBUja TMOJIH30BAHUS XUMHUYECKOU
NOCyZI0i 1 1ab0paTopHBIM 000PYTOBAaHUEM, a TAKXKE MIPaBUiIa OOpAIEHHUs C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIIMSIMH 110 BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIIBITOB;

e chOpMUPOBAaHHOCTh YMEHHUW IUIAHUPOBATh M  BBINOJHATH  XUMHUYECKUN
AKCIIEPUMEHT (pa3jioKEHHWE TMEpPOKCHa BOJOPOJa B TMPUCYTCTBUU KaTalu3aTopa,
ONPEAEIIEHNUE CPEAbl PACTBOPOB BELIECTB C IMOMOIIBI0 YHUBEPCAIBHOTO HWHAMKATOPA,
BIIUSTHUE PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, KaUeCTBEHHBIE PEeaKIMU Ha CylbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHUOH
aMMOHHUS, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metaib» u «Hemeranisny)
B COOTBETCTBUU C TMPABUIIAMU TEXHUKH O€30MACHOCTH MPH OOpAIEHUU C BEIECTBAMU U
1a00paTOPHBIM 000PYAOBAaHUEM, TPEACTABIATH PE3YIbTAThl XUMUUYECKOTO KCIIEPUMEHTA
B (hopMe 3amrcu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U POPMYITUPOBATH BHIBOJBI HA
OCHOBE 3THX pE3yJIbTaTOB;

e chHOpMUPOBAHHOCTh  yYMEHHH  KPUTHYECKHM  AQHAIM3UPOBATH  XUMHUUYECKYIO
uH(pOpMALIMIO, TOJYyYaeMyl0 M3  pa3HbIX MCTOYHMKOB (CpeAcTBa  MAacCOBOM
KOMMYHUKaIMu, UHTepHET U apyrux);

e c(hopMUPOBAHHOCTH YMEHUH COOIIOIATH TPaBUIIA SKOJIOTHUYECKH IEIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBBS U
OKpYXalolleld MPUPOJHONM Cpelbl, OCO3HABaTh OIMACHOCTh BO3JICHCTBHUS HA KUBbBIC
OpraHu3Mbl OINpPENEIEHHBIX BEUIECTB, MOHMMAas cMbIch nokazarens [1/IK, mosicHsaTe Ha
npuMepax CrocoObl YMEHBIICHHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHu3M YeJIOBEKA;

e i OOyYaromMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBbS: yMEHHUE
MIPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUECKUX
SIBIICHUM;



® IS CIENBIX W CIIA0OBUISIINX OOYYAIOMIMXCS: YMEHHUE HCIOIb30BaTh PElbeHO-
TOYEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1 3anucu XumMuueckux Gopmyot.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
No HaunmeHnoBanue pa3faenoB U TeM OpOTrpaMMBbI KomnuecTBo yacos DnekTpoHHbIE (LIUPPOBHIC)
/T Beero| Kourponsubie | IpaxTuueckue | ©0Pa30BATEIbHBIE PECYPCHI
paboTHI paboThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCcKOM XUMHHU ‘
1.1 ||[Ipemmet opraHudeckoir XuMun. Teopust CTpoeHHUsI 3 https://resh.edu.ru/subject/5/
opranndeckux coenuHeHnit A. M. bytieposa - poccHiicKasi AIEKTPOHHAs
IIKOJIa
|I/IT0ro 1o pazJieny H 3 H ‘
|Pa3;leJ1 2. YrieBoaopoabl ‘
2.1 |TIpenenbHbIC YIIIEBOIOPOIABI — ATKAHBI 2 https://resh.edu.ru/subject/5/
- poccuiickasi 2IeKTpOHHAs
HIKOJIa
2.2 |HenpenenbHble yriIeBOAOPOIbI: AIKCHBI, aIKaIMCHbI, aTKUHbBI 6 1 https://resh.edu.ru/subject/5/
- poccuiicKas JIEKTPOHHAs
IKOJIa
2.3 ||ApomMaTHuYeCKHE YTIIeBOAOPO/IbI 2 https://resh.edu.ru/subject/5/
- poccHiicKas AIEKTPOHHAs
HIKOJIa
2.4 |TIpupoHbIC HICTOYHHUKH YTIIEBOIOPOJIOB U HX TepepaboTka 3 1 https://resh.edu.ru/subject/5/
- poccuicKas IEKTpOHHAs
TIKOJIa
Wroro no pazgeny H 13 H ‘

Pazn

e 3. Kucaopoaconep:kamue opranudeckue coeIuHeHust



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

No HaunmeHnoBanue pa3faenoB U TeM OpOTrpaMMBbI KomnuecTBo yacos DOnekTpoHHbIE (LIUPPOBHIC)
n/m Beero| Koutponbhsie | Ipaxtuueckue || ©OPa30BATENbHbIE PECYPCHI
paboThI paboThI
3.1 ||Couptel. Denon 3 https://resh.edu.ru/subject/5/
- poccuiickas 3JIeKTpOHHAs
IKOJIa
3.2 |Ampperunsl. Kap6oHOoBBIE KHCITOTHI. ClIOXKHBIE d(DUPEI 7 1 https://resh.edu.ru/subject/5/
- poccuicKas JIEKTPOHHAS
IHIKOJIa
3.3 |[YrieBosl 3 1 https://resh.edu.ru/subject/5/
- poccuiickas 3JeKTpOHHAs
IKOJIa
|I/IT0r0 10 paszjeny H 13 H ‘
|Pa3zleJ1 4. A3orcoaepiKauye Opranu4ecKne coeJuHeHus ‘
4.1 |AMuHBL. AMHHOKHCIIOTBI. benku 3 https://resh.edu.ru/subject/5/
- poccuiicKas JIEKTPOHHAs
IIKOJIa
|I/IT0r0 10 paszeny H 3 H ‘
|Pa3)1eJ1 5. BbICOKOMOJIEKYJIPHBIE COCIUHECHUS ‘
5.1 |TImactmaccel. Kayuyku. Bomokna 2 https://resh.edu.ru/subject/5/
- poccHiicKas AIEKTPOHHAs
IKOJIa
|I/ITOF0 110 pa3jeny H 2 H ‘
IOBLIEE KOJIMYECTBO YACOB 1O TPOTPAMME | 34 | 2 [ 2 [ |



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

11 KJIACC

Ne HaunmeHoBaHue pa3ae10B ¥ TeM NPOrpaMMBbl KoJsmmuecTBo yacoB DJIeKTpOoHHbIe (U(pPOBbIe)
n/m Bcero| Koutpoabhsie || IpakTuueckue | 00Pa30BaTe/bHbIe pecypebl
padoThI padoThI
Pa3nen 1. Teopernyeckue 0CHOBBI XMMHHU
1.1 |Crpoenne atromoB. [Teprnoandeckuii 3akoH u [lepruoaudeckas 3 https://resh.edu.ru/subject/5/
cuctemMa xuMuueckux snemeHToB . . Menaeneesa - poccHiicKasi AIEKTPOHHAs

IKOJIa

1.2 ||[Ctpoenue BeniectBa. MHOrooOpasue BemecTB 4 https://urok.1c.ru/library/ -
1C:YPOK, oubnnoreka
MHTEPAKTUBHBIX MATEPUATIOB

1.3 | Xumuueckue peakiuuu 6 1 1 https://lesson.edu.ru/04/08 -
ouommoteka [IOK

HWToro 1o pazaeny 13 https://www.yaklass.ru/p/ -
SAKace

Pasnen 2. Heopranudeckasi Xumus

2.1 |[MeTtamibt 6 1 https://foxford.ru/wiki/ -
OHJIaH-1IKOJIa DOKCBOP/I

2.2 |[Hemeranisl 9 1 1 https://resh.edu.ru/subject/5/
- pOCCHIICKasl DIEKTPOHHAS
HIKOJIa

2.3 |CBs3p HCOPraHUYECKUX M OPTaHUYCCKUX BEIICCTB 2 https://resh.edu.ru/subject/5/
- pOCCHICKAst DIIEKTPOHHAS
HIKOJIa

Hroro mo pasaeny H 17 H H H

Pa3znen 3. Xumud ¥ ;KU3Hb



https://resh.edu.ru/subject/5/
https://urok.1c.ru/library/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

No HaumeHoBaHue pa3aesioB U TeM NPOrPAMMBbI KosnvecTBO 4acon JuekTpoHHbIE (LM poOBbIE)
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