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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CpPEeIHETO 00Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanum,
TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHUs (elrepalibHOi 00pa3oBaTeIbHONW MPOTrpaMMbl CPEIHETO
obmero o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepalbHOM TroCyAapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBaHusi yueOHOTO mpeamera
«Xumus» B oOpa3zoBaTeNbHbIX oOpranm3anusix Poccuiickoit @enepanuu, pearu3yrOIINX
OCHOBHbIE 00pa3oBaTeIbHbIE IMPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MporpaMMmbl MO XUMHH, K OIpPEJIEJICHUI0 00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS 00YUAIOMIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa
«Xumus» st 10-11 kimaccoB Ha ©6a30BOM YpPOBHE COCTaBWJIM KOHUENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBIECHHOCTH IICJICH, COACpP)KaHUS, PE3YJIbTATOB OOYyYCHHS U
TpeOOBaHUl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4yaeMOE BBIIYCKHUKaMH  00Ieo0pa3oBaTebHON
OpraHM3alM, SBISIETCd HEOThEMJIEMOM YacThl0o UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM ATAllOM peajlu3aldi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHON CUCTEeME XHMHYECKOro o00pa3oBaHMA. OTH LEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHPOBO33PEHHS M OOIIEH KyJIbTYpHI
YEJIOBEKa, a TaKKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3/I0pOBbIO U
npUpOIHOI cpene. Peanusyercs xuMmuyeckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CPEACTBAMHU yU4EOHOTO IpeaMeTa «XUMHs», COJEpKaHUe M MOCTPOCHUE
KOTOPOTO ONpEIEICHbl B MPOTrpaMMe [0 XUMHUU C Y4YETOM CHeUM(PUKUA HAYKH XUMHH, €&
3HAYCHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIHLHOM KHU3HH OOIIECTBA, a TAKXKE C YYETOM OOIIMX
Hesnel ¥ NPUHIUIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii deneparuu.

XuMUS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylo poJib B COBPEMEHHON
[UBUIIN3AIIMH, B CO3JaHUU HOBOW 0aszbl MaTepHabHOW KyJbTypbl. OHa BHOCHUT CBOH BKIIaJ B
(dbopMHpOBaHKE PALIMOHATIEHOTO HAYYHOTI'O MBIIUIEHUS, B CO3JJaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy:KarollleM MUpPE KaK O €IUHCTBE NMPUPOIBI M YeIOBeKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BELIECTB, NX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHo B3auMOAEWCTBYST C JApPYTMMU €CTECTBEHHBIMM HayKaMH, XHMHs —CTaja
HEOTHEMJIEMON YacTbI0 MHPOBOW KYJIbTYPBI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO TpyJa U
JKU3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMUS KaK HayKa CO3WJareibHas, Kak Hayka
BBICOKMX TE€XHOJIOTMI HallpaBJIeHa Ha PELIEHUE INI0OATbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEUYEeCTBA — CBHIPHEBOM, DHEPreTUYECKOM, IHUIIEBON, HIKOJOTHYECKOW O€30MacHOCTH H
OXpaHbl 37J0POBbSI.

B cootBercTBMM ¢ 0OUIMMM LEISIMM M TNPHHLMIAMH CpeaHero oOriero oOpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbI YpOBEHb U3YUEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOydaroluxcs, HEOOXOAUMYIO MM s
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHUS B KHU3Hb COIUYMA,
NPOIOJDKEHUs 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsitomiuMH  ipeMeTa «XHUMHUS» SBISAIOTCA 0a3oBble Kypchbl — «OpraHuueckas
xumus» 1 «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX



SBJISIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAaHUI 10 HEOPraHMYECKOW XUMHUH (C BKIIOUEHHEM
3HaHMN U3 OOIIEH XMUMHH) U OpraHndeckor Xxumuu. GopMUpOBaHUE NAHHOW CHCTEMbI 3HAHUUN
Opyd HM3YYCHHUU TIpeaMeTa OOEeCIeYrMBAeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO MHOT000pasus
BELIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa conepxaHusa KypcoB — «Opranuueckas xuMmus» U «OO0mas 1 HeopraHuyeckas
XUMHUS» cPOpMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CUCTEMHOTrO IMOAXO0Ja K M3YUYEHHUIO
y4eOHOro Martepuana M OOyCJIOBJICHa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOW XHMMHHM BELIECTBA
paccMaTpUBalOTC Ha YPOBHE KJIACCHYECKOM TEOPHM CTPOEHUS OPraHMYECKHUX COCHUHECHMM, a
TaK’K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJICKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAaX HAIOTCA B PAa3BUTUU — OT YTJIEBOJOPOJIOB IO
CJIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEJUHEHHH. B Kypce opraHnmueckoil XMMHU MHOJIY4aroT
pasBUTHE C(OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUs IE€PBOHAYAIbHbIC
NPECTAaBICHUS O XUMUYECKOI CBA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpuBaeTCs
U3yYEHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs TEOPETHUYECKUMI MaTepuan u
(akTOJIOrMYECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckasi XUMHUsD» O00yUYaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HAUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIIMM,
riry0xe MOHATh HCTOPUYECKOE H3MEHEHHME (PYyHKIUMI 3TOro 3akoHa — OT oOoOarouiei 110
OOBSICHAIOLIEH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BAKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUYECKUX PEAKLHX, HX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsierca B Kypcax 10 um 11 KkimaccoB 3neMeHTaMHM  COJEp)KaHUs, HMEIOIHUMU
KyJIbTYpOJIOTMYECKUI M MPUKIAAHON Xapakrep. OTU 3HAHMS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYI'MMHM HayKaMM, PAacKpbIBalOT €€ poJib B II03HABaTEIbHOM U
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHMIO YBa)XKEHUS K IpoOLEcCy
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(POPMAIMIO ¥ NPUMEHATH €€ JUIsl TIONOJHEHUsl 3HAHUHM, pelIeHus
WHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX MCCIIEN0BATENbCKUX 3a7ad. B 1enoM coxpeprkaHue
y4ueOHOro nmpeamMera « XUMHs» JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroImuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MMOHMMaHUS (PUIOCOPCKUX HJeH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHNYeCKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTb IIPUPOJIHBIX SIBJICHUH ITyTEM DKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYMH MEXJTy HOBBIMU (aKkTaMHd U TEOPETUYECKHMHU MNPEANOCHUIKAMU,
OCO3HaHME POJIM XMMHUHU B PEIIEHUM HKOJOTMUYECKUX MpoliieM, a Takxke mpolieM cOepexeHus
JYHEPreTUYECKUX PECYPCOB, ChIPbs, CO3aHUsI HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.

B mnuane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLUAIM3ALMU  OOyYaroOLUXCs
INPUHATBIE MPOrPaMMON IO XMMHHM TMOJIXOJbl K ONPENEICHUI0 COJAEPKAHMS M MOCTPOCHUS
npeaMeTa npeaycMaTpuBaroT (pOpMHUPOBAaHUE YHHBEPCAJIBHBIX YYEOHBIX NEHCTBHUN, MMEIOLIMX
6a30Boe 3HaUEHHE JUISI pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs TPOoOIeM, MOoKNCKa, aHaJIn3a U
o0paboTkn wuH(pOpMaIK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITA NPAKTUYECKOH U
HCCIIEA0BATENIBCKON IEATEIbHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUMU.



B nmpakTtuke npenogaBaHusi XMMHH KaKk Ha ypOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus, Tak U
HAa YpOBHE cpenHero obmiero oOpa3oBaHHs, TPH  ONPENCICHUU  COJEp:KaTeIbHON
XapaKTePUCTUKU LeJed HU3y4YeHHUs NpeIMeTa HaIlpaBJICHUEM MEPBOCTENEHHOM 3HAYMMOCTH
TPAAUIIMOHHO TMpU3HAETCS (POpMUpPOBAaHHME OCHOB XHUMHUYECKOM HAyKHM Kak o0Jyiactu
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOW [EATEIbHOCTH 4YE€JIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOW KyJnbTyphl. C METOAMYECKOW TOYKM 3pEHHUs TaKOW TMOIXOd K
ONPEJIETICHUIO LIeNIeH U3YUYEHUS MIPEAMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHo aHHOW TOYKE 3PCHHS TJIABHBIMH IEJISIMU WM3YUYEHHUs TpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 kJ1.) siBASIIOTCS:

e (opmupoBaHUE CHCTEMBbl XUMHUYECKHMX 3HAHUW KaK BaKHEUIIEH COCTABIISIOIICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC MOHATUSA,
(yHIaMeHTanbHbIE 3aKOHBI M TEOPHUM XHMHHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAHWE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (opmupoBaHUE M pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUui, HEOOXOIUMBIX I MPHUOOPETECHUSI YMEHHI OPUEHTUPOBATHCS B
MUpE BELIECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKON U
MOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHHH U CHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe30MacHOro
oOpaileHus ¢ BEIeCTBAMHU.

Hapsimy ¢ atum, conepkarenbHas XapaKTepUCTHKA IEJIeH U 3a7a4 U3y4YeHHs MpeaMeTa B
porpamMme 1o XUMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMU
B cHucTeMe cpefHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B Ooblieit
CTENICHH OTAAETCS TPEANOUYTEHUE TMPAKTUYCCKOW KOMIIOHEHTE COJIepKaHUs OOyYeHHUS,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIMMYCKHUKA 0O0I€00pa30BaTeIbHOW OpraHU3aINH,
BJIQ/ICIOIET0 HE HAOOpOM 3HAHMN, a (PYHKUIHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOI'O MOJYyYEHUs] 3HAHUM U MPUMEHEHHUS UX B PEAJbHOW JKU3HU Uil PELICHUs
MPaKTUYECKUX 3a]1ay.

B cBf3m Cc 3THM TpW HW3yYCHHH TpeaMeTra «XHUMHUS» JOMHUHUPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TaKue IIeNU U 33Ja4H, KakK:

afganTanus OOydYaromMXCs K  YCJIOBUAM JTUHAMUYHO  DPa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHWE WHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaM0O0Opa3oBaHMIO,
COTPYJAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAaIUSAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHHE Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIHIA),
UMEIONX YHUBEPCATBHOE 3HAUYCHUE JIJISl PA3IMIHBIX BHJIOB JIEATEIHHOCTHU: PEIICHHS MTPOOIIeM,
MOWCKa, aHaimm3a W 00paboTKM WHGOPMAIMH, HEOOXOAUMBIX I TMPHOOPETEHHUs OIbITa
JEATEbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe Ui OLEHKH C
MO3UINI KOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHHS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJOBeKa U IPUPOJIHYIO CPEy;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CImoCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE NH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a y9eOHOW U Hay9IHO-TIOMYJIIPHOU HH(OOPMAIIMA XUMHIECKOTO
COJIepKaHuUs;



(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MMPOBEICHUU XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE y OOydYaromuXxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOH HamNpaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHICHWH IIOOAJIbHBIX  MPOOJIEM  PaIlOHAILHOTO
NPUPOIOTIOIB30BAHUS, TIOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB U COXPAaHCHHS MPHPOTHOTO
paBHOBECHsSI, OCO3HAaHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOLIECHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE TMPUOOPETEHUS OIBITa MCITOJI30BAHMS IMOJYICHHBIX 3HAHHWM JUIS TIPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMHU.

B yueGHOM mnaHe cpemHero odiero odpazoBaHus mpeaMer « Xumus» 0a30BOro ypOBHSA
BXOJIUT B COCTaB IpeaMeTHON 00nacTn « ECTeCTBEHHO-HAYYHBIE PEIMETHD).

OO01ree 9KCIIO YacoB, OTBEAEHHBIX IS U3yYCHUS XUMHUHU, HA 0a30BOM ypOBHE CPEIHETrO
obmero obpazoBaHusi, cocrabisger 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hemenwo), B 11
kiacce — 34 daca (1 gac B Hefeno).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbI OPraHM4eCKOH XUMHUH

[Tpenmer opraHn4eckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJTYYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopusi cTpoeHus: oprannueckux coenquHenuit A. M. Bytieposa,
e€ ocHOBHBIe TOJOXKeHUsA. CTpyKTypHble (OpPMYIJIBI OpPraHWYECKHX BelIeCTB. [ omosorus,
nu3oMepus. XuMU4ecKas CBsI3b B OpraHMUECKUX COSUHEHUSIX — OJJMHAPHBIEC U KPaTHBIE CBSI3U.

[lpencraBnenne o  kiaccudukauum  opraHudeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKHUX COEJMHEHHH (CHUCTeMaTHyecKas) M TpHUBHAJbHbIC HAa3BaHMUA BAXKHEHIIMX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrnepuMEeHTaJIbHbIE METOJIbl M3YYEHMs BEUIECTB W MX NPEBpAIllEHUN: O3HAKOMJIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHallaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUH (TUIaBJICHUE, OOYTIMBAHNUE U TOPEHHUE).

Yraesoaopoabl

AJNKaHbl: COCTaB U CTPOCHME, FOMOJIOTMYECKMHA psan. MeTraH M 3TaH — mnpocTeliiue
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUE M XUMHMYECKHE CBOICTBa (peakuuu 3aMelIeHHs U
rOpEeHMs ), HaX0XAEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUH pAll. DTHWIEH U NPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOICTBa (peakiuM TUIAPUPOBAHMS,
raJIOT€HUPOBAHUS, THIPATALlMH, OKUCIIEHUS U TIOJMMEPU3ALIMHN), IOIYYEHUE U IPUMEHEHNUE.

Anxanuensl: Oytaguen-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayueHne cMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psii. ALETUIEH —
IPOCTENUIINN NPEeCTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
(peaxiuy ruIpUpOBaHUs, raIOTCHUPOBAHUS, THAPATALUH, TOPEHHUS ), TOJyUYCHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (PHU3MUECKHE M XMMHUYECKHE CBOWCTBA (pEaKIuu
rajJIoreHUPOBAHUS U HUTPOBAHUSA), INOJIy4€HHE WM INpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuiecKue colcmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAaHUs), NOTyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY  YIVIEBOJOPOJaMH,
MPHUHAISKAIIMMH K Pa3JIMYHbBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIJIEBOAOPOOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkn He(TH: TNEeperoHkKa, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYECKHil), muponu3. [IpoaykTel mepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yroib ¥ MPOIyKThl €ro NepepadboTKH.

DKcrnepuMeHTaJIbHbIE METOJIbl M3YYEeHHs BELIECTB W MX MPEBpAlleHUN: O3HAKOMIIEHUE C
o0Opa3laMu MIacTMacc, KaydykoB U pe3uHsl, kojulekuuu «HedTs» u «Yromas», MoaeIpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE NPAKTUYECKOW pPaOOTHI:
MOJTyYEHHUE 3TUJIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérneble 3anaun.

Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIMH).

Kucsaopoacoaep:xammue oprannyeckne coeiHHEHUs!




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAaHON: CTPOECHHE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEakUMU C aKTUBHBIMU METaJUlaMH, TaJOr€HOBOJOPOJAaMH, TOPEHUE),
IpUMeHeHre. BogopoaHble CBsI3U MeXAy MOJIEKYJaMHU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJa
Ha OpPraHu3M YeJOoBeKa.

MHoroatomMHble CHHUPTHL. OTHUJICHIVIMKONb U TIHULIEPUH: CTpOeHHE, (GU3NYECKHE U
XMMHUYECKHE CBOICTBa (B3auMOJeCTBHE CO MIETOYHBIMHU METalJIaMH, KadeCTBEHHAs! peaKiysl Ha
MHOTOaTOMHBIE cIUpTHI). JleficTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riunepuHa u
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHMUHOCTH
denona. [Ipumenenue genomna.

Anpnerunpl M Kemouwl. DOpManbIeruj, aueTalbACTHA: CTpOCHue, (usnueckue u
XUMHYECKHE CBOWCTBA (pEakIUU OKHUCIIEHUS U BOCCTAaHOBJICHUS, KayECTBEHHBIE PEaKIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpesebHbe KapOOHOBBIE KHCIOThL. MypaBbuHast U YKCyCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUYECKIE CBOMCTBA (CBOWCTBA, OOIIME IS KJIacca KUCIIOT, PeaKIus
sTepuduKanum), MojgyuyeHue u mpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE IEUCTBUE.

Crnoxnble 3QHUPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(DUPOB.
Kupsr. I'maponus xupos. [IpuMeHenne xupoB. bruonorudeckas poib KUPOB.

VYriaeBofpl: cocTaB, KjlacCU(UKaLUs YIIIeBOA0OB (MOHO-, TU- U TOJIMcaxapuabl). I nroko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (U3UUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeiictBue ¢ ruapokcunoM Meau(ll), okucienue amMMuadyHbIM PACTBOPOM
okcuna cepeOpa(l), BoccTaHOBiIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE,
npuMeHeHue, ononorunyeckas poib. ortocuHTe3. PPyKTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u nesmnonosa Kak OIpupoaHble noiauMmepbl. CTpoeHue Kpaxmaia U LEJUTI0I03BI.
dusnueckue U XMMUYECKHe CBOMCTBA Kpaxmaia (TMIpoJin3, KaUeCTBEHHAsl PEAKIUs C HOAOM).

OKCHEpUMEHTAJIbHBIE METOJbl W3YUYEHMs] BEIIECTB M MX IPEBpALICHUI: NpPOBEACHUE,
HAOJIIOJICHUE U OIKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaom wmeau(ll)), MHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), ampaerngoB (okucieHHE
aMMHa4yHbBIM pacTBopoM okcuna cepebpa(l) u rumpokcumom wmemu(ll), B3aumoneiicTBue
Kpaxmajga C HWOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWMCTBA pPAcCTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluniciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOIO BEIIeCTBA WJIM MPOAYKTa pEaKklMHU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEUIECTB WM MPOJLYKTOB PEAKILINN).

A3oTcozeprKalie OpraHn4eckiue COeAMHEHN.

AMVHOKHUCIIOTBI Kak aM(OTEepHblE OpraHuyecKkue coeauHeHus. Pusznueckue Hu
XUMHYECKHE CBOICTBA aMHHOKHUCIOT (Ha TNpuMepe IiMLKHA). buonoruueckoe 3HaueHue
aMUHOKHUCIIOT. [lenTuas.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTopuyHas H
TpeTUYHasi CTPyKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIPOJIU3, JEHATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OENIKHU.



DKcrepuMeHTaJIbHbIE METOJIbl M3YyUEHHUs BEIIECTB M UX MpEeBpalleHHil: HaOII0JeHUE U
OMKCaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpPHU HarpeBaHUU, IIBETHHIC
peaxiuu OeIKoB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcHOBHbBIE TIOHSITUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3AIUH, CPEOHSs MOJeKyJspHass Macca. OCHOBHBIE
METO/]Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALUS U TOJIMKOHACHCALIMSL.

OKCepUMEHTAJIbHbIE METO/Ibl M3YYEeHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3iamMu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€H IPU M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYUIECTBJIIETCS 4Y€pe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak u
MOHSITUMN, SBJISIOUINXCSA CUCTEMHBIMU JJIS1 OTJICIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHSATHS: SIBIEHHE, HAay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, TMEePHUOAUYHOCTb, HAOIIOJCHUE, HW3MEpPEHHeE,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®uszuka: MaTepusi, JHepPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKHI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUe BETUYMHBI U €AUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Omocdepa, oOMEH BEmIECTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BeIIeCTBA (OCIKH, YTIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOIIUBO, PECYPCHI.

TexHosorus: NUIIEBbIE IPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO ITUTaHUs, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASI U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMuyeckui aneMeHT. AtToMm. Sapo aroma, H30TOIBL. JEKTpOHHas 000JI0vKa.
DHepreTrHyeckre YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripesielieHus] IEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs! KOH(UTYpALIKs aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckass cucrteMa XuMU4ecKHx a3yemeHToB J[. M.
MenneneeBa. CBs3b NEepUOAUYECKOTO 3akoHa M [lepuonnyeckoil CHCTEMBI XUMHYECKHX
aneMmeHToB . Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyIIaM U rneprojam. 3HaueHrne NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CtpoeHue BemiecTBa. XUMHUYECKass CBs3b. BuAbl XUMHYECKOW CBS3M (KOBaJEHTHAs
HEMoJIsIpHasi U MOJIsipHasi, MOHHAs, MeTaJIMueckas). MexaHu3Mbl 0Opa30BaHUS KOBAJIEHTHOU
XUMUYECKOU CBsI3M (OOMEHHBIM W JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpOoOTpUIaTeIbHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI M AHHOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKHUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKU.

[TonsiTue o aucnepcHbIX cucTemMax. VIcTHHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBasi 1oJst
BEIIECTBa B pacCTBOpE.



Knaccudukanus HeopraHWyeckux coeauHeHuid. HoMeHkIaTypa HEOpraHUYECKUX
BEILLECTB. ['eHeTHyecKas CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMJICKAIUX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccupukanus XUMUYECKMX peakUuid B HEOPraHMYECKOW H
OpraHNYECKOM XMMHH. 3aKOH COXPAHEHHs MACChl BEUIECTB, 3aKOH COXPAaHEHHMs U MPEBpALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3U4YHBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumuyeckoe paBHOBecue. DaKTOpPHI, BIMSIOIMIME HA COCTOSHUE XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle larenbe.

Dnekrponutnueckas aucconuanus. CunbHble u ciadbie 37eKkTponuThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KUCIIAsl, HEUTpaIbHas, IETOYHAS.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHsI BEIIECTB M MX IPEBpPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJeJIe KPUCTAUIMYECKUX PEeIIETOK, HAOIIOJEHWE U OMNHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3IoKEHHE MEPOKCHAA BOJOpPOAA B TMPUCYTCTBUU KaTaau3aropa,
OIpEJIETICHUE CPEllbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MPOBEIEeHUE MPAKTHUECKON paloThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIAM.

PacuéTHbie 3aaun.

PacuéTel N0 ypaBHEHUSAM XMMUYECKUX PEAKLIUMA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCIOJIB30BAHUEM MOHATUS «MACCOBas 10JIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HeMmerauioB B llepuogudeckoil cucTeMe XMUMHYECKUX
anementoB J[. U. MenneneeBa u 0coOeHHOCTH cTpoeHMsi atomoB. dusnueckue CBOHCTBa
HEMETAIJIOB. AJIOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaloOreHOB, cephl, a3oTa, ¢ocdopa,
yIJiepo/ia U KPEMHUS1) U UX COCIMHEHHH (OKCUI0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUIIINX HEMETAINIOB U UX COEUHEHU.

Meramnsl. [lonoxenune meramnos B [lepruoauyeckoil cUCTEME XUMUYECKUX AJIEMEHTOB /I.
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOiiue
¢uznyeckue cBoiicTBa MeTaysioB. CIUlaBbl METaIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEeHUN
METaJUIOB.

XUMHYECKHE CBOWMCTBA BAXKHEMIIMX METAJUIOB (HATpHUM, Kauui, KalablMd, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUIA.

O61ue criocoOb! NoTy4YeHHUs] MeTauIoB. [IpruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs BEUIECTB M UX NPEBPALICHUN: H3y4YEHUE
KOJUleKIuu «MeTalipl U CIJIaBbl», OOPa3Il0OB HEMETAJUIOB, PEIIeHHE SKCIEPUMEHTAIbHBIX
3a/71a4, HaOJIOJICHWE U  OINKCAaHHUE JIEMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OIMBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJI04Yeld, KauyeCTBEHHBIE
peaxkiuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3a1aun.

Pacué€rpl mMaccel BemiecTBa WM 00BEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIUM BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.



XuMHus U )KU3Hb

Ponb xuMuu B o0ecrie4eHnn SKOJOTHUYECKON, SHEPTeTHUECKON U MUIIEBOI 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [loHSATHE O Hay4HBIX METOJaX IO3HAHUS BEUIECTB U XUMHUYECKUX
peaKuuii.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHLUIAX [POMBIIIJICHHOTO MOJyYEHUs
BA)KHEUILNX BEIIECTB.

UYenoBek B MHUpE BEHIECTB U MaTEpPHANIOB: Ba)KHEHIIME CTPOUTENIbHbIE MaTepHabl,
KOHCTPYKLIMOHHbIE MaTepuaibl, KPackd, CTEKJIO0, KepaMHKa, MaTepuajbl Uil 3JIEKTPOHHUKHU,
HaHOMAaTepHaJibl, OpraHMuYeCKHe U MUHEpaJIbHbIEe y100peHUsI.

XUMHSL U 3[I0pOBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
IpaBuiia 0€30M1aCHOT0 UCIIOIb30BaHUs PENapaToB OBITOBOM XUMUHU B ITOBCETHEBHOM JKU3HMU.

MexnpenMeTHbIE CBSI3U.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPH U3YYEHHH OOIIeH M HeOpraHM4eCKoW XUMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK M MOHATHUH, SBJISIIOUIUXCS CUCTEMHBIMU JIJII OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanM3,  CHUHTE3,  KilaccUUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJCIIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®usnka: Marepus, SHEPrus, macca, aTOM, JJEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOIL,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUIl YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBa, (PU3NUYECKHUE BEIUYMHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOocHCTeMa, Ouochepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHbIE OPO/IbL, OJIE3HbIE UCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBILIIIEHHOCTb, METaAJUTYprus, IIPOU3BOICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, nuIieBas
IPOMBIIIICHHOCTh, (papMalleBTUYEeCKass MPOMBIIUICHHOCTb, IPOU3BOJACTBO KOCMETHUYECKUX
[IPEnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUU.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITIPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMHUCS
IporpaMM CpeaHEro oOmiero oopazoBaHUs (JTUYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTtoanueckoii OCHOBOM Uil pa3pabOTKHU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeJTHEro o0IIero 0Opa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

B cooTBEeTCTBHM C CHCTEMHO-IEATEIBbHOCTHBIM TOJIXOJIOM B CTPYKTYpE JHWYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS IpeaMeTa «XUMHUS» Ha YpOBHE CpEAHEro ooOmero oOpazoBaHMS
BBIJICJICHBI CIIEAYIOIIHE COCTABIIAIOIINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOW TPaXKTAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEAEIICHHIO;

HAJIMYUE MOTUBAILIMU K 00yYEHHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUNA 6a30BOM HAYKU XUMUU;



TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HAJIMYHME TIPABOCO3HAHUS SKOJIOTMYECKOH KyJIBTyphl M CHOCOOHOCTH CTaBHUTH ILETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MNpeaMeTa «XHUMHsD» JIOCTUTAlOTCS B E€IUHCTBE
y4eOHOM M BOCHUTATENLHOW JIEATEIHPHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMH,
COITMOKYJIbTYPHBIMH, JyYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU M HJ€aJTaMH  POCCHICKOTO
rpaXIaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH UM NPaBUJIAMHU [OBEACHMUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JMYHOCTH 00y4YaroIuxcsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaKalT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTHUECKON MJEsTeNbHOCTH OO0ydYaloluxcs [0 peanu3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIC B YACTHU:

1) rpaaaHCKOTr0 BOCIMTAHMS:

OCO3HAHUS O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH, YBOXKCHHS K
3aKOHY U MPaBOIOPAJIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMAaxX M IMpaBUaX MEXKIMYHOCTHBIX OTHOLICHUI B
KOJUJIEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOU JESATENbHOCTU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr Y4eOHbIX U TO3HABATENIbHBIX 33]1a4, BHINOJTHEHUH XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, TIOTUKY U apTyMEHTBI JPYTHX
IPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NeATETbHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAclIeJJUI0 OTE€YECTBEHHOMU
XUMUU;

YBaXEHHsI K TPOIIECCYy TBOPUECTBA B 00JACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHSI TOTO, YTO JOCTH)KCHUS HAayKHd €CTh PE3yJbTaT JUIMTEIbHBIX HAOIIOICHUM,
KPOTOTJIMBBIX DKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;

WHTEpEca M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHHH U TOCIEOYIOUIEM aHaJIU3e
UH(GOPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHbIE C XHUMUYECKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHHUS, OPUEHTHPYSCh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE MOBEJEHHE W MOCTYNKH CBOMX TOBApHUIIEH C MO3MIMHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupOBaHHS KYJbTYpPhI 310POBbS:

NOHMMaHMUA LEHHOCTEH 3M0pOBOTO M 0Oe30macHOro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOnrofieHus MpaBmJl OE30MacHOrO OOpalleHUs] ¢ BEUIECTBAMHU B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUs [IEHHOCTU TIPaBUJ WHIAUBUIYAIBHOTO M KOJJIEKTMBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3J0OPOBBIO M KU3HU JIFO/ICH;



OCO3HAHMs IOCIEACTBUI M HENpUATHS BPEAHBIX NpPUBBIUEK (YHNOTpeOJeHUs aJIKOrouisd,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BAaTEIbCKOW JIEATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3alad COLMAJIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

MHTEepeca K MPAKTUYECKOMY H3YYEHHUIO MPOQPECCHil pa3IMyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUS IIPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXECHMS K TPY Ly, JTIOISAM TPyla ¥ pe3yibTaTaM TPyAOBOM N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaJIbHOH TPACKTOPHUH OOpa3OBaHMS,
Oynyueit npodeccuu U peaanu3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € yYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) IK0JIOTMY€CKOr0 BOCIIMTAHUS:

HKOJIOTHUECKH 1LI€JI€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMaHM IVI00AIBbHOTO XapaKTepa SKOJIOTMYECKUX MPoOJIeM, BIMSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON CPEJIbI;

0CO3HaHMS HEOOXOIMMOCTH HUCIOJIB30BAHUS TOCTHIKCHUN XUMHH JJISI PEIICHUS] BOIIPOCOB
PalMOHAIBLHOTO IPUPOI0IIOIB30BaAHNUS;

AKTUBHOTO HENPUATHS [EUCTBUHM, NMPUHOCALIMX BpPEI OKPYKAIOWIEH NPUPOIAHON Ccpere,
YMEHHUSI MPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE MOCIEICTBHS MpealpUHUMAeMbIX
JICUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJbTYypbl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOM  HANpaBiIC€HHOCTH, YMEHHUS pYKOBOJICTBOBAaTbCSI HUMHU B
II03HABATEJILHOM, KOMMYHUKAaTUBHOMN M COLIMATIBbHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3sBUTHS HAYKH U OOIECTBEHHOM MPAKTHUKH;

NOHUMaHMA CHeUM(pUKN XUMHHM KaKk HayKH, OCO3HaHUs €€ poilu B (POPMHUPOBAHUHU
PalMOHAIBLHOTO HAYYHOT'O MBIIIIEHMSI, CO3/IaHNHU 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYyXKaroIleM
MHUpE KaK O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelLeHny NpobeM COXpaHeHHs! TPUPOTHOIO PABHOBECHS;

yOex1EHHOCTH B 0CO0O0M 3HAUYMMOCTH XHMMHUHM JJIsi COBPEMEHHOW NMBHWIM3AalUU: B €€
TYMaHUCTUYECKON HANpaBIEHHOCTH W Ba)XHOW POJIM B CO3/aHUM HOBOW 0a3bl MaTepUAIbHOM
KyJbTYpPbl, PEIIEHUH [NI00ATBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoi, MNHIIEeBOM W HKOJOTHYECKOM Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBL,
00eCreyeHn! YCIOBUI YCIIEIIHOTO TPyAa U 3KOJIOTHYECKH KOM(POPTHOM KU3HM KaXKJJOr0 YiIeHa
o0I11eCTBA;

€CTeCTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHUMaHHUS CYIIHOCTH METOJOB IIO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJb30BaTh MOJyyaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBJICHUI OKpY’KAIOIIETO MHpa M MPOUCXOIAMIMX B HEM M3MEHEHH,
YMEHUs JenaTb 000CHOBaHHBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C 1IeJIBIO MOJIYYEeHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIILHO MCIIOIb30BaTh XMMUYECKUE 3HAHUS JUIS PELICHUS TPoOIIeM
B peaSTbHBIX )KU3HEHHBIX CUTYaIINsAX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENILCKOM e TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHIO M CaMOOOpPa3OBaHHIO, K
aKTMBHOMY IIOJyYEHUIO HOBBIX 3HAHMH 10 XHMHH B COOTBETCTBHHM C JKH3HEHHBIMH
HOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3lW4HbIX chepax mnpodeccHOHATHHON
JeSITETTHHOCTH.

METANPEAMETHBIE PE3YJbTATDI

MeranpenMeTHbIe pe3yNbTaThl OCBOCHHS Y4YeOHOTo mpenMmera «XHMHUS» Ha ypOBHE
cpenHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXKAUCUUIUIMHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TTOHATHS, OTPAXKAIOIIHIE IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(uKy METOJJ0B MO3HAHMS, UCTIOIB3yEMBIX B €CTECTBCHHBIX HayKax (MaTepHsi, BEIIECTBO,
JHEprus, SIBIEHHUE, MpOolecc, CUCTeMa, HAyYHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHUE, HAOIOICeHNE, N3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHHBEpCAJbHBIE ~ ydeOHble  JEHCTBHS  (TMO3HABATEIbHBIE,  KOMMYHHKATHBHBIC,
peryJIiaTUBHBIE), oOecrednBaromue (GopMUpoBaHHE (YHKIMOHAIBHONH TIPAMOTHOCTH |
COLIMAJIBHOM KOMIETEHIMH 00yUarouxcs;

CHOCOOHOCTh  OOYYAIOIIMXCS ~ KCIOJIb30BaTh ~ OCBOGHHBIC  MEXAMCLUUILUIMHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHWS W YHUBEpPCAIbHBIC Yy4YeOHBIC JCHCTBUS B IO3HABATEIBHON U
COIMAJIbHOM MpPaKTHKE.

MertamnpeaMeTHbIe pe3yJNbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHSIMHU.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHICTBUAIMM:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNATh ENN ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTD PE3yJIbTAaThI AATEILHOCTH C IOCTABJICHHBIMH LIEISIMH;

UCIIOJIb30BaTh IMPH OCBOCHMM 3HAHUNA NPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH W YCTAHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MTOHSITHS JJIs1 OOBSICHEHHSI OT/IENBHBIX (PaKTOB U SIBIICHUIA,

BBIOMPATh OCHOBAHMS M KPUTEPUH JUTA KIACCU(PHUKAIINK BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SBJICHUSAMU;

CTPOWUTH JIOTUYECKHE pACCYXACHUS (MHAYKTUBHBIE, JEIyKTHBHBIE, [0 AHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIBI M 3aKITFOUCHHS;

OPUMEHSATHh B Mpoliecce MO3HAHUS, UCTIOIb3yEeMble B XUMUHM CHMBOJIMYECKHE (3HAKOBBIC)
MO/IEINH, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOI) JIEMEHTA,
XuUMHA4YecKas (GopMysa, YypaBHEHHE XHMHUYECKOW peaklud — TIPpU pPEmIeHHH YYeOHBIX
MIO3HABATEIbHBIX M MPAKTHUECKUX 3a/1a4, IPUMEHSATh HAa3BaHHBIC MOJEIBHBIC MPECTABICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEeMBIX BEIIECTB U XUMHUYECKUX PEAKIIHHA.

2) 0a30BbI€e HCCIEA0BATEIbCKHE HeHCTBHSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHIA;



(GopMynaMpoBaTh LEIM M 3aJauyd  MCCIEIOBAHUA, MCIOIb30BaTh IOCTABJIECHHBIE U
CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TUITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXICHUI;

BJIQ/IETh HABBIKAMHU CAMOCTOSITEIPHOTO IUIAHMPOBAHUSA M TPOBEIACHUS YUEHUYECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOJIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITENLHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTb OOOOIIEHHUS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEOBATEIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
OpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOIOB peIICHUsS
IIPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METO0B IT03HAHUS.

3) padora ¢ nHpopManmen:

OPUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHHMKAX HHPoOpManMu (Hay4yHO-IOIYJIsipHas
JAUTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BHJAOB M (OPM TPEACTABICHUS, KPUTHUYECKH
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyaMpoBaTh 3ampoChl M INPUMEHATh Pa3IMYHblE METOABI NpPH IOHCKE U O0TOOpe
uH(pOpMaLnU, HeOOXOAMMOI [T BBINOJIHEHHS y4eOHbBIX 3a]a4 ONpeIeIEHHOIO THIIA;

npruoOpeTaTh OMBIT UCIOJIB30BAHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEJIBHO BBIOMPATh ONTHUMANIbHYIO (OpMY IpPECTaBICHUS MH(POPMALMU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpeACTBa IMpu paboOTe € XUMHUYECKOU
uHbopMalLMel: MNPUMEHATh MEXIpeAMETHble ((u3UyecKkue M MaTeMaTU4YeCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIIATHOCTH.

OsgilaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1eliCTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKJaeMOil TeMbl B XO/€ AHAJora W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (HOPMYJIUPOBATH CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO BBITOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYIIaTh C TPE3EHTALMEN PE3yJbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIIOJHEHUU XUMHYECKOIO
JKCIIEPUMEHTA, MPaKTUYeCKOW paboThl MO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro Impoekta M (OpMYJIMpPOBATH BBIBOJBI M0 pPE3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUI MyTEM COTJIaCOBAaHUS MO3UIHMIHA B X0/1€ 00CYKAECHUS 1 0OMEeHa MHEHUSIMH.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTUHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IJIaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATENIbHYIO JAESTEIHLHOCTD,
onpenensst €€ eIy M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraeéMblii alrOpUTM JIEHCTBUNA MPU BBHINOJIHEHUU Y4EOHBIX M HCCIIEOBATENIbCKUX 3ajad,
BBIOMpaTh Haubosee (P (HEeKTUBHBIN CITOCOO MX pPElIeHHs C YUETOM IOyUYeHHs] HOBBIX 3HAHUN O
BElIECTBaX U XUMUYECKUX PEaKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEJbHOCTH HAa OCHOBE CaMOaHAlIMW3a U
CaMOOLIEHKH.

NNPEJMETHBIE PE3YJIbTATBI
10 KUIACC
[TpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyeckast XUMHsD» OTPaxaroT:



c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONMIEH €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpaA, POJM XHMMHUU B TO3HAHUU SIBICHUNW NTPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIUMOM st
peIICHHUS TIPAKTUYECKUX 3a7a4 W JKOJOTHYCCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOIAHON CpEAE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIEKTPOOTPHUIIATEIIBHOCT, XUMHUYECKasi CBs3b, CTPYyKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaléHHas), MOJb, MOJIIpHAs Macca, MOJSPHbIE 00BEM, YITEpPOAHBIA  CKEJIET,
GbyHKIIMOHATbHAS TPYyNNa, paguKkan, H30MepHus, W30MEpbl, TOMOJOTHMYECKUN psJ, TOMOJIOTH,
YIJIEBOJOPOBI, KACIOPOA U a30TCOAEpIKAIIME COCAUHEHUS, MOHOMED, IIOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIC COSIUMHEHHS); TEOPHH M 3aKOHBI (TEOPUs CTPOSHHUS OPTaHMIECKUX
BeulectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHMUs, JIEKAllMe B OCHOBE NOHHUMAaHUS
MPUYUHHOCTY ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTUYECKHIE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCIIOIh30BaHUH BAXKHEUIIIMX OPraHUIECKUX BEUIECTB B OBITY
Y IPAKTUYECKOMN JEeSATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIC MPU3HAKYU MMOHSATUH, YCTaHABINBATH
WX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOIIME MOHSATHUS IIPU OMMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALICHUI OPraHUYECKUX COCTMHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpPMYJT OPraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHYECKUX PEaKLMi, U3rOTaBIUBATh MOJEIM MOJIEKYJ OPIraHMYECKUX BEIIECTB
JUTSL WULTIOCTPALIUN UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOopMUPOBAHHOCTh YMEHUH YCTaHABIUBAThH MPUHAJIC)KHOCTh U3YUECHHBIX OPTaHUYECKUX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONpEeAeNIEHHOMY KJacCy/Tpynine COeAMHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpXKAIIMe COCAUHEHHUS, BBICOKOMOJICKYIISIPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHHi 1o cucremarnyeckord Homenkiatype (IUPAC), a Taxoke
MPUBOJANTh TPUBUAIBHBIE HA3BAHHS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIHIICH,
alleTUIICH, STWICHIVIUKOJb, TIUIEpUH, (QeHoN, (opMaibAeTui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIOTA, CTE€APUHOBAsI KHCIIOTA, TIIIOK03a, (PPYyKTO3a,
Kpaxmall, [eJUI0JI03a, TIIUIHH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEACNATh BUIbI XUMHUYECKOH CBSI3M B OPTaHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHATH IOJOXKEHHUS TEOPUU CTPOSHUS OPraHUYECKHX
BemectB A. M. bytiepoBa mis oObsICHEHHs] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHHSI MacChl BEIIIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMUHbIX KJIACCOB OPIAHMYECKUX BEIIECTB
(MeTaH, 3TaH, STWIEH, MPOMWIEH, aleTwieH, Oyrtaauen-1,3, mertwiOyraauen-1,3, OeHzou,
METaHOJI, TaHOJI, STHJICHTJIMKOJIb, TJIMIEPUH, (EHOJ, alleTalbJACTH/l, MypaBbHHAS U yKCyCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJI003a, aMHHOYKCYCHas KHCIIOTa), WIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHUX PEAKIUU C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;



c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaThb MCTOUYHUKH YTJIEBOJAOPOIAHOIO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yroiib), CHOCOOBI HUX MEpPepadOTKU M MPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHHUS IO XUMHYECKHM YPaBHECHUSIM
(Macchl, 00b€Ma, KOIMYECTBA MCXOAHOIO BEUIECTBA WU MPOAYKTa PEaKIUU MO H3BECTHHIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaIeTh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAyIHOI'O
MO3HAHUSI, WCIOJIB3YEeMbIX B XHMHUHM TIPU H3YYCHHH BEIIECTB M XUMHYECKUX SBICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHUS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX
C BEILLECTBAMU U UX IIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUJia MOJIb30BAHMS XUMHUYECKON MOCYAOU U
n1abopaTopHbIM 000pyA0BaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELIECTB MPH HarpeBaHUM, MOJYUYEHUE ATUIEHA U HU3YUYEHHE €ro
CBOICTB, KAaueCTBEHHbIC pEAKIMH OpPraHUYECKHX BEIIECTB, JEHaTypauus OeJIKOB Mpu
HarpeBaHuM, IIBETHBIC PEAKIMU OETKOB) B COOTBETCTBUU C MPAaBHJIAMHU TEXHUKH 0€30MacHOCTU
npu oOpallleHNH C BEIIECTBAMH M JIAOOPATOPHBIM 000pYyAOBaHHEM, MPEACTABIATh PE3yJIbTaThI
XUMHYECKOI0 SKCIepUMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIMX pEaKUUil u
(dbopMyIIHpPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYH) HH(OPMAIIUIO,
NOJy4YaeMyIo M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popManuu, UHTEpHET U ApyTHX);

c(OpMHUPOBAHHOCTh YMEHHUI COONMIOJaTh IpaBUiIa HKOJOTMYECKU IIeJ1ecO00pa3HOro
NOBE/CHNS B OBITY U TPYAOBOH [EATEIbHOCTH B LEISIX COXPAaHEHMsI CBOErO 3/10pOBbA U
OKPY’KaIOIIEeH MPUPOIHON CpeJibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA YKUBBIE OpraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszatens IIJIK, moscHsaTh Ha
IpuMepax crocoObl YMEHBUIEHHSI M MPEJOTBPAIIECHNUS X BPEAHOIO BO3JEHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUisi 00y4JaroluXcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUIA  CIETbIX H CHa0OBHIAMMX OOYYArOMIMXCS: YMEHHE HCIIONb30BaTh penbedHo-
TOYEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu XumMuyeckux Gopmy.

11 KJIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHuyecKas XUMHS)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHYECKOM COCTaBIISIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBJICHUA TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (YHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pelIeHus] TMPAaKTUYECKHX 3a/Jad W OSKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOTHON CpELE;

BIIQJICHUE CHUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBONOJArarolIue
HOHATHUS (XUMUYECKHUU 3JIECMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJE€HTHas, WOHHAs, MeTaJUInyecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  peméTka, THUIBI XHMHUYECKUX  pEaklMil, pacTBOpP, AIIEKTPOJIUTHI,



HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOH  peakIUH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JJIEKTPOJIUTUYECKON Jauccouuanuu, nepuoaudeckui 3akoH JI. U. MeHnneneeBa, 3akoH
COXpAHEHHUs1 MacChl BELIECTB, 3aKOH COXPAHEHMS W INPEBPALICHUS DHEPIHMU NP XUMUYECKHX
pPEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMHMH, MHPOBO33PEHYECKHE 3HAHUS,
JEeKalMe B OCHOBE IIOHMMAHHMA NPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBICHM,
(akToIOrMYECKUE CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJyUYEHHUH U O€30MacCHOM HCIOJIb30BAHUHU
BaKHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHHUH BBISBIIATh XapaKTE€pHbIE MIPU3HAKYU MOHATUH, yCTaHABINBATh
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS IPU ONMCAHUU HEOPraHUYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO0 CHUMBOJIUKY JJISl COCTaBJICHUS
GopMya BeLIECTB M YypaBHEHMH XUMHUUYECKUX pPEaKLUUH, CHUCTEMAaTHYECKyH0 HOMEHKIATYypy
(IUPAC) u TpuBManbHBIE Ha3BaHHS OTICIBHBIX HEOPraHUYECKHX BEIIECTB (YrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HETAllEHas W3BECTb, IUTHEBAs COJA, NMUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNsATh BAICHTHOCTh U CTENIEHb OKUCICHHU XUMUYECKHX
3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTABAa, BUJ XMMHUYECKON CBS3U (KOBAJICHTHAs, HOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/AHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJIIpHas, MOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OPMHPOBAHHOCTh YMEHUIl yCTaHABIMBATH MPUHAJIECKHOCTh HEOPraHUYECKUX BEIIECTB
0 WX COCTaBY K OMpeAeIEHHOMY KIIACCY/TPYIIE COeNUHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMEeTAaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbhIBaTh CMBICT Mepuoandeckoro 3akona [[. .
MengeneeBa M JI€MOHCTPUPOBaTh €ro  CUCTEMATU3UPYIOLIYIO, OOBACHUTEIbHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTh ~YMEHHMH  XapaKTEePHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 3ieMeHToB 1—4 nepuoaos [leprnoauueckoii cuctemMbl XuMuueckux 3nemeHToB [1. U.
MenneneeBa, HCHONB3ysl MOHATHSA «S-, P-, O-DJIEKTPOHHBIE OPOUTANINY, «IHEPreTHYCCKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U UX
COEIMHEHUH MO nepuoAaM u rpynmnam [lepuoanyeckoil CUCTEMbI XUMUYECKUX AeMeHToB []. U.
Menneneena;

c(OPMHPOBAHHOCTE YMEHMH XapaKTepH30BaTh (OMUCBHIBATh) OOIIME XUMHUYECKUE
CBOICTBA HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXKAATHh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYECKMMH BEIIeCTBAMU C IIOMOIUBI YpPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCT YMEHHs KJIacCHU(PULIUPOBaTh XMMHUYECKHE DPEAKLUU IO Pa3IUYHbIM
OpU3HakaM (YUCIy M COCTaBy pearupyrolux BeIIeCcTB, TemoBoMy 3(ddekty peaxiuu,
MU3MEHEHHIO CTETIeHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKINH, YYaCTHIO KaTalln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pEaKUUi pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YPaBHEHUS PEaKUMH MOHHOTO OOMEHa, YUMThIBAs YCIIOBHS, IPH KOTOPBIX 3TH
peaxkuuy UayT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAWUTH PEAKIUH, IOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTraHWYECKHX BEIIECTB, pPACIO3HAaBAThb ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;



c(OpMUPOBAHHOCTh YMEHUHN PACKPBIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKkIuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TPOIECCHI, JeKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTD
npecTaBiIeHui 00 OOIMMX HAyYHBIX TMPUHIMIIAX W IKOJOTHYECKUX IMPOOIIEMaX XHUMHUYECKOTO
MIPOU3BO/ICTBA,;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYHCIEHUS C HCIOIH30BAHUEM TOHSATHUS
«MaccoBas JOJISl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XUMHYECKUX
PEaKIusIX, MacChl BEIIECTBA MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3¢deKra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFO/IaTh MpaBUiIa MOJB30BAHUS XUMUYECKOW TOCYI0N U
1abopaTOPHBIM 000PYIOBAaHHUEM, a TAK)KE MpaBUiia OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKUHUSMU IO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATh XUMHUYECKUH JKCIEPUMEHT
(pa3nokeHue TEepoKCcHIa BOJOPOAAa B MPHCYTCTBUU KaTalu3aTopa, OINPEACICHUE CpPeabl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKkIuH, peakldd HOHHOTO OOMEHa, KAaueCTBEHHbIE peaklUu Ha
cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agad no temMaM «Meramns» U «Hemeramnsl») B COOTBETCTBUM C NPAaBWIAMU TEXHHUKH
0€30MacHOCTH Npu 00pallleHNH ¢ BEIECTBAMH U J1a0OpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATh
pe3yJbTaThl XWMHYECKOTO JKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYH) HH(OPMAIIUIO,
NOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTBa MacCOBOW KOMMYHHKamuu, WHTepHET u
IPYTHX);

c(OpMHUPOBAHHOCTh YMEHUI COONMIOJaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
NOBEJICHUS B OBITY W TPYJIOBOH JEATENPHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’Kalollel MPUPOJHON Cpebl, OCO3HABAaTh OMACHOCTb BO3JCHCTBHS Ha JKUBBIE OpPTraHH3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIc mokasatens [1/1K, moscHSITh Ha mpuMepax CIocoObI
YMEHBIIICHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

JUI OOYyYaroLIUXCs ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMHU 370POBBS: YMEHHE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUMH;

JUI  CETBIX W CIa0OBHIAMIMX OOYYarOMIUXCS: YMEHHE HCIIONB30BaTh penbedHo-
TOUEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu xumMmudeckux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — AJKAHBI 2
99 HemnpenenpHbIe yriieBOIOPOIBI: aTKEHBI, 5 1
' AJIKaIMEHBI, AJTKUHBI
2.3 ApomMaTHYEeCKUE YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 5 1
' ux rnepepaboTka
Wroro no pazneny 12
Pasnen 3. Kucsiopoacoaep:xkainiue oprannieckue coeJuHeHUs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 6 1

CrnoxHble 3¢upbl
3.3 VrineBoasl 3 1



Utoro no pazneny 12

Pa3nea 4. A3orcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku 3

Wroro 1o pazneny 3

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna 1

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 31



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
Ne i/m
NporpamMMbl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeEMa XUMHUYECKHUX
anemeHnToB /JI. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XUMUYECKUE peakiuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

CBs3b HCOPTraHNYCCKUX U OPTraHUYCCKUX

2.3

BEILIECTB
Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

31

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

Xumus, 8 xnacc/ 'abpuensu O.C., Octpoymos U.I'., Cnankos C.A., AkiinoHepHoe o0miecTBo «M31areascTBo
«IIpocsemenue»

Xumus, 9 knacc/ 'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AkunonepHoe o0uiectBo «M3narenscTBo
«IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA

https://workprogram.edsoo.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://lesson.edu.ru/

https://docs.myschool.edu.ru/docs

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



https://workprogram.edsoo.ru/
https://lesson.edu.ru/
https://docs.myschool.edu.ru/docs
http://school-collection.edu.ru/




