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IHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1mo XMMHHM Ha YpOBHE CpPEIHEro oOuiero oopazoBaHus pazpaboTaHa Ha
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O06 oOpa3zoBaHuu B
Poccuiickoit  ®denepauun», TpeOOBaHUNH K  pe3ylbTaTaM OCBOCHHS — (eaepanbHON
oOpa3oBaTenbHOM TporpamMmbl  cpeaHero oobmero obpaszoBanusi (POII  COO),
npenacraBieHHbIX B DenepalibHOM rocyJapcTBEHHOM oOpaszoBarenbHoM cTanaapte COO,
¢ yuérom KoHuenuuu npenonaBanusi yueOHOro npeamera « XUMus» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoii ®enepaiuu, peanu3yroldX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpaMMBbl, © OCHOBHBIX NOJIOKEHUN «CTpaTernu pa3BUTHs BocnuTaHus B Poccuiickon
Oenepannu Ha niepuona 1o 2025 roga» (Pacmopsoxkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOAXO0/J0B K pa3pabOTKe MPOTpaMMbl MO XWMHH, K OINPEACICHUIO 00Ien
CTpaTerud OOyuyeHHUs, BOCIUTAHUS U Pa3BUTHS OOYyYaIOLIMXCS CPEICTBAMU y4eOHOTrO
npeamera «Xumusi» g 10-11  kmaccoB Ha 0a30BOM  YpPOBHE  COCTaBWIIH
koHuentyanpHple mnojoxkeHuss DOIOC COO o B3auMOOOYCIOBJICHHOCTH —IIEJIEH,
COJIEp)KaHUsA, pe3ylbTaTOB OOy4YeHUss U TpeOOBaHMI K YpPOBHIO TMOJTOTOBKHU
BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, MOJydyaeMOe BBIMYCKHUKaMH 00111e00pa3oBaTeIbHOM
OpraHM3aliy, SBJIAETCS HEOThEMJIEMOW YacThi0 HX 00pa30BaHHOCTH. OHO CIYXUT
3aBepIIAIOLIMM 3TallOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTIIOYEBBIX IIEHHOCTEW, MPUCYIIHUX IEJIOCTHONW CHUCTeME XMMHYECKOro o0pa3oBaHus. JTU
[IEHHOCTHU KacaroTCsi MO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHMS MHUPOBO33PEHUS U
oOmieil KyJnbTypbl 4eJOBEKa, a TaKKe HSKOJOIMYEeCKHM OOOCHOBAaHHOTO OTHOILIEHHUS K
CBOEMY 3J0pPOBbI0 W TMPHUPOAHON cpede. Peamusyercs xumuyeckoe oOpa3zoBaHUE
oOydaroluxcsi Ha YpOBHE CpeIHero ooimero oOpa3oBaHUs CpeAcTBaMH ydeOHOTro
npeaMera « XuMus», COAEpKaHUE U OCTPOEHUE KOTOPOTO ONPEAEIIEHBI B IPOrPaMMe IO
XUMHH C YYETOM crienu(PUKU HAYKH XUMUHU, €€ 3HaUeHHs B MO3HAHUU NPUPOIBI U B
MaTepUaIbHOM JKU3HU OOIIEeCTBa, a TakXkKe C y4€TOM OOIMMX Iiesied M TMPUHIUIIOB,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSTHUE CHCTEMbI CPEHEro 001iero oopa3oBaHus B
Poccuiickoit @enepanuu.

XUMHUS KaK DJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HIpaeT ocoOylo poJyib B
COBPEMEHHOHN NMBHWIM3AIMHA, B CO3JAaHMM HOBOW 0a3bl MaTepuanibHOW KyIbTypbl. OHa
BHOCHUT CBOH BKJIaJl B ((OPMUPOBAHUE PAIIMOHAIHHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE
[EJIOCTHOTO TPEACTABICHUS 00 OKpYXalolleM MHUpE Kak O E€JUHCTBE NPUPOIBI U
YelioBeKa, KOTOpoe (GOopMUPYETCs B XMMHH HAa OCHOBE IMOHUMAaHHUSI BEIIECTBEHHOIO
COCTaBa OKPY>KAIOIIEr0 MHUpa, OCO3HAHUS B3aMMOCBA3U MEXIY CTPOECHHUEM BEUIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMH O0JIACTSIMH ITPUMEHEHUSI.

TecHO B3aMMOAEWMCTBYsI € JPYIrMMH €CTECTBEHHBIMM HAayKaMH, XUMHS cTajia
HEOTHEMJIEMON YaCThI0 MHUPOBOU KYJbTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIICIIHOTO TPyAa
Y KM3HM KaXJ0r0 wieHa obmectBa. CoBpeMeHHast XUMUS Kak HayKa cO3UJaTebHasi, Kak
HayKa BBICOKMX TEXHOJIOTUH HampaBieHa Ha peLIeHHE TIJ00aJbHBIX MpolseM
YCTOMYMBOIO Pa3BUTHUsI YEJIOBEUYECTBA — CBHIPEBOM, DJHEPreTHUYECKOW, IHILEBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXPAHBI 3710POBBS.

B cooTBeTcTBUU C 0OLUMH HENSAMHU U PUHIUIIAMHU CPETHETo 001ero oopa3oBaHus
comepkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BbIi ypOBEHb H3y4YCHUs)
OPHUEHTHPOBAHO IMPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOyYaroIIMXCH,
HEOOXOAMMYIO MM Ui BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO



BKJIFOUEHHUS B KHM3Hb COLMYMA, MPOJOJIKEHUSI 00pa30BaHUs B Pa3iIM4YHbIX 00JIacTAX, HE
CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBasionumu npeaMera « XuMus» sSBIS0TC 6a30Bble Kypehl — « Opranuyeckast
xumMus» U «OO0IIas 1 HEOpraHW4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOM HayKu: CHUCTE€Ma 3HAaHUWA 10 HEOPraHUYECKOH
XUMUK (C BKIIOYEHHEM 3HAaHUW M3 O0Omel XWUMHUU) W OPraHUYEeCKOM XUMUHU.
dopMupoBaHHE ITaHHOW CHUCTEMbl 3HAHWW NpPHU HU3YYEHHHM IMpeaAMeTa oOecrneyrBaceT
BO3MOHOCTb PACCMOTPEHHSI BCETO MHOTOOOpAa3us BEIIECTB HA OCHOBE OOLIUX MOHSTHIA,
3aKOHOB Y TEOPUM XUMHH.

CtpykTypa coaepxkaHusi KypcoB — «Opranumdeckas xumus» Hu «OOmas u
HeopraHu4deckas XuMush» c(popMupoBaHa B MporpaMme o XMMHUK Ha OCHOBE CUCTEMHOT'O
MoAX0/a K U3YYEHUI0 YueOHOTO MaTepurasa u 00yCcIoBIeHa UCTOPUUECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONpelNeNEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XHMMHHU BEUIECTBA PAacCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOW TEOpUU
CTPOEHUSl OpPraHUYECKUX COEAMHEHMH, a TakkKe Ha YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX MPEACTaBICHUN O cTpoeHHH BeliecTB. CBelleHUs1 00 M3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHUM — OT YTJEBOJOPOAOB /O CJIOXKHBIX OHOJOTHYECKU
aKTUBHBIX coeluMHeHUWH. B Kypce opraHudeckol XHUMHUMU TIOJIY4YalOT pPa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs IEepBOHAYATIbHBIC
MPE/ICTABIICHUSI O XUMHUYECKOM CBS3M, KIACCU(PUKAMOHHBIX TPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHSI, 0 XUMHUYECKON pPEeaKII1u.

[lon HOBBIM yrJaoM 3peHuss B mpeaMmere «Xumus» 0a30BOro  ypoBHs
paccMarpuBaeTCs  M3Y4YEHHBIH Ha  YpPOBHE OCHOBHOro  oOwmiero ooOpa3oBaHMs
TEOPETHUYECKUI MaTepual U (PaKTOJOIMUECKHUE CBEICHUS O BEILECTBAX U XMUMHUYECKOU
peakiuu. Tak, B yacTHOCTH, B Kypce «OO0Ias 1 HeopraHuyeckasi XMMHsD» o0ydaromumMes
IPEIOCTABIISIETCS.  BO3MOXKHOCTh OCO3HaTh 3HAYEHHME IEPUOJUYECKOTO 3aKOHA C
O0IIETEOPETUYECKUX U METOJOJIOIMUECKUX MO3ULIMH, TIy0Ke HOHATh HCTOPUYECKOE
u3MeHeHue (YHKIMKA H3TOro 3akoHa — OT o0oOmarmed 10 OOBsICHAONIEH u
IIPOrHO3UPYIOIIEH.

Envnast cucremMa 3HaHMM O BaXKHEMIIMX BELIECTBAaX, HMX COCTaBe, CTPOECHUM,
CBOMCTBAaX M NIPHUMEHEHHMH, a TaKKE€ O XUMHUYECKMX pEaKIUAX, HMX CYIIHOCTH U
3aKOHOMEPHOCTAX IpOTEeKaHus nomnosHsercs B Kypcax 10 m 11 kmaccoB amemeHTamu
COJIEp’KaHUs, UMEIOIUMU KYyJIbTYPOJIOTHYECKUN M NMPUKIAAHON XapaKTep. JTH 3HaAHUSA
CHOCOOCTBYIOT TIOHUMAaHHMIO B3aUMOCBSI3U XUMHUH C JAPYTUMH HayKaMHU, PacKpbIBAIOT €&
pOJb B MO3HABATEIbHOW M NPAKTUYECKOW JEATENbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAKEHUS K MPOIECCY TBOpUYECTBA B OOJACTH TEOPUU U MNPAKTUYECKUX
NPUJIOKEHUM XUMHUH, IOMOTAOT BBITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO H
JMYHOCTHO 3HAYUMBIX INPOOJIEMax, CBS3aHHBIX C XMUMHEH, KPUTHUECKH OCMBICIHBAThH
uHGOPMAIIMIO ¥ IPUMEHSTH €€ JUIsl IONOJHEHUS 3HAaHUM, peIIeHUs] HHTEIUICKTYalbHbIX U
HKCHEPUMEHTANBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B memnom coxaepkaHue ydeOHOTO
npeamera «XuUMHs» JaHHOTO YPOBHS M3yU€HHUS OPUEHTHPOBAHO Ha (OPMHUpPOBAHHUE Y
00yYaromuxcsi MUPOBO33PEHUECKOI OCHOBBI JIJIs1 MOHUMaHUS (PUIOCOPCKUX HJIEH, TaKHX
KaK: MaTepuaJbHOE  €IMHCTBO  HEOPraHMYECKOTO W OPraHUYECKOro  MHMpa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MIPUPOAHBIX SIBJCHUM MYTEM SKCIIEPUMEHTA U PELIEHUs] NIPOTUBOPEUYM MEXTYy HOBBIMU
(dakTaMi U TEOPETUYECKUMH TMPEANOCHUIKAMH, OCO3HAHHE pPOJM XUMHUH B PEIICHUU
HKOJIOTUYECKHX MpoOIeM, a TakkKe MpoOsieM COepeKeHUs SHEPreTHUECKUX PECypCoB,
CBIPbS1, CO31aHHSI HOBBIX TEXHOJOTUI U MaTEpUAIOB.



B mane pemenus 3ajad BOCIUTAHUS, PA3BUTHS M COIMATM3ALUKA O0YYaIOIINXCS
MPUHATHIE IPOTPAMMON MO XUMHH MOAXObI K OMPEACICHUIO COJEPKAHUS U TTOCTPOCHUS
npeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHUE YHUBEPCATbHBIX YUYEOHBIX JICUCTBUU,
MMEIOMINX 0a30BO€ 3HAUYCHHE JJIsl PA3IMYHBIX BUIOB JIEATEILHOCTU: PEIICHUS MPoOIeM,
MOUCKa, aHajau3a U 00paboTku MH(MOpPMAIMU, HEOOXOAUMBIX IJisi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM M MCCIEIOBATEIBCKOM MESITENBHOCTH, 3aHUMAIONIECH BA)XXHOE MECTO B
MMO3HAHUH XUMHH.

B npaktuke mpenomaBaHus XHMHM KaK Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TAK M Ha YPOBHE CpPEIHET0 OOIIEero oOpa3oBaHUs, MPU OMNPEICTICHUU
COACPKATEIBHOM  XapaKTEPUCTUKU LENed M3y4YEHHs] TpeAMEeTa HalpaBJICHHEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIMOHHO mMpu3HAETCa (POopMUpOBaHHWE OCHOB
XUMUYECKOW HAyKh Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOJIMYECKON TOYKHM 3PEHHS TAKOW MOJXO0J K ONPEICICHUIO LEJIeH U3YUEHHs IpeaMeTa
SIBJISIETCSI BIIOJTHE OTPABIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHMS TJIABHBIMU LEIAMHU U3YUEHHUS MpeaMETa « XUMHUS»
Ha 6azoBoM ypoBHe (10 —11 ki1.) IBIAFOTCS:

e (dopMHpPOBAHHE CHUCTEMbl XMMHUYECKUX 3HAHWUN KaK Ba)KHEWINEW COCTaBIISIONICH
€CTECTBCHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOHM JIeKaT KIFOUEBBIE
NMOHATHA, (PyHIAMEHTaIbHbIE 3aKOHBI M TEOPUH XUMHUU, OCBOCHHUE sI3bIKa HAYKH,
YCBOEHHE M MMOHUMAHHUE CYIIHOCTH JOCTYIHBIX 0000IIEHUH MHUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJIEHHUE C UCTOPUEHN UX PA3BUTHSI U CTAHOBJICHUS;

e (QopmMupoBaHHEe U pa3BUTHE MPEACTABICHUNA O HAYUYHBIX METOJAX IMO3HAHUS
BELIECTB U XUMHUYECKUX pPEaKIui, HEOOXOIUMBIX aJisi MPUOOpPETEHHUS YMEHUI
OPUEHTHPOBATHCSA B MUPE BELIECTB U XUMHUYECKHUX SIBJICHHM, UMEIOIINX MECTO B
IPUPOJE, B IPAKTUUECKON U TIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JAESITENbHOCTH, CBA3AHHBIX C HAOJIOJIEHUEM H
O0OBSICHEHUEM XHMUYECKOTO JKCIEPUMEHTa, COONIOACHUEM IMpaBui 0e30MacHOro
oOpallleHUs ¢ BEIEeCTBAMHU.

Hapsimy ¢ »TumMm, conepkarenbHasi XapaKTepHCTHKa LElIed M 3aJad HU3y4deHUus
npeaMeTa B MPOrpaMMe IO XMMHUU YTOYHEHAa M CKOPPEKTUpOBaHa B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMU B CHCTeMe cpeaHero obmero obOpa3oBanus. CeromHs B
MpernojaBaHud XUMHH B OoOJibllIel CTENneHW OTHAETCsl MPEeArnoYTeHHE MPAKTUYECKON
KOMITOHEHTE COJIepKaHusi OOy4YeHHs, OPUEHTHUPOBAHHON Ha TOJTOTOBKY BBIMYCKHHKA
o0mieo0pa3oBaTeIbHOW ~ OpraHW3allid, BJIAJCIONIET0 He Ha0opoM  3HAaHUHM, a
(GYHKIIMOHAILHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHUSIMH aKTHBHOTO
MOJIyYEHHUs 3HAHUM M MPUMEHEHUS] UX B PEAIbHOW >KU3HU ISl PEIICHUS] MPAKTUYECKUX
3azay.

B cBsi3u ¢ 3TUM IpU U3yYEHHM MpeaMeTa «XUMHUs» JOMHHHUPYIOIIee 3HAaUeHUe
MPUOOPETAIOT TaKKe IENN U 3a]a4i, KaK:

ajanrtanus oOOydaroluxcsi K YCJIOBHUSM JUHAMHYHO Pa3BUBAIONIETOCS MHPA,
dbopMUpOBaHUE WHTEIUIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM0o0Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TNPUHSTHIO T'PAMOTHBIX PEIIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHUE y 00YYAIONIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITUH),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IMUHBIX BHUAOB JIEATEIBHOCTU: PEIICHUS
npobieM, TIOMCKa, aHaiM3a H  00paboTkM uH(OpManuu, HEOOXOIUMBIX IS
MPUOOPETEHUS OMBITA NEATEIHLHOCTH, KOTOpas 3aHMMAeT BAaKHOE MECTO B TMO3HAHUU



XUMUHU, a TaKXKe JUIsl OLIGHKHM C TO3UILUNA SKOJOTUYECKOM Oe30MacHOCTH XapakTepa
BIIUSHUS BEIIECTB M XWMHYECKUX TPOIECCOB HA OPraHW3M YeJIOBEKA M TPUPOIHYIO
cpeny;

pa3BUTHE TII03HABATEIHBIX HMHTEPECOB, WHTEUICKTYaJIbHBIX U  TBOPUYECKUX
crocoOHocTel 00ydYaroIIMUXCs: CHOCOOHOCTH CaMOCTOSATENIBHO MpPUOOpETaTh HOBBIE
3HaHHUS T0 XWUMHH B COOTBETCTBHHM C JKH3HCHHBIMH TIOTPEOHOCTSIMH, HCIIOJIH30BaTh
COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH JIJIS TIONCKA M aHATN3a y9eOHOW U HAy9IHO-
MOMYJISIPHON WH()OPMAIIMH XUMHUIECKOTO COJCPIKAHUS;

dbopMupoBaHuE U pa3BUTHE Yy OOYYAIOMIMXCA AaCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS,, HAOMIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TPH IUIAHUPOBAHUM U TIPOBCJACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHHUE y 00ydaronuxcsi yOex AEHHOCTH B TYMaHUCTUICCKOW HANPaBJICHHOCTH
XUMHHM, €€ BaXXHOM pOJM B pEUIEHUH TIIOOATBbHBIX MpoOJeM palMOHaJIbHOIO
MPUPOIOTIONE30BAHMS, TIOTMOMHCHHS DHEPIeTHUYECKHX PECYpCOB W COXpaHEHUS
MPUPOJTHOTO PABHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpeXKHOTO OTHOIICHUS K
MPUPOJIE W CBOEMY 37I0POBBIO, a TaKXe NPHOOPETEHHUs ONbITa HCIOIb30BaHUS
MOJIYYCHHBIX 3HAHUN JUIS TIPUHATHS TPAMOTHBIX PEIICHUH B CHUTYaIlUsAX, CBSI3aHHBIX
C XUMHYECKUMH SIBIICHUSIMH.

B ydeOHOM muiane cpeaHero oOmiero oOpa3oBaHUs MPEAMET «XUMHS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeIMETHON 00s1acTh « EcTecTBeHHO-HAy4YHbIE TTPEAMETHD».

OO01iee yuciaO 4YacoB, OTBEACHHBIX MJIsi M3yYEHUsT XHMMHUU, Ha 0a30BOM YpOBHE
cpeaHero oémero obpasoBaHus, coctabisieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B
Hezeno), B 11 kimacce — 34 gaca (1 gac B Hezienio).

COJAEPKAHUE OBYYEHUA

10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKOM XUMHUH

[Ipenmer opraHnuueckol XuUMHUU: €€ BO3HHUKHOBEHHE, DPAa3BUTHE U 3HAUYCHHE
B TMOJYyYEHHM HOBBIX BEIIECTB W MaTepuajgoB. Teopusi CTPOECHHUS] OpPraHUYECKUX
coequHeHuit A. M. bytiepoBa, e€ ocHoBHble moJOXkeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHMYEeCKUX BelIeCTB. ['oMoiyiorus, m3oMepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3HU.

[IpencraBnenne o kiaccudukaly OpraHUYECKUX BemiecTB. HomeHkmarypa
OpraHWYECKUX COEAUMHEHUN (CUcTeMaThuyeckas) U TpUBUAJIbHbIE Ha3BaHUS Ba)KHEUILIHNX
MIpEACTaBUTEIIEH KJIACCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHbIE METOJAbl W3YYEHWS BEUIECTB W WX TPEBPAIICHMIA!
O3HAKOMJICHHE C 00pa3lamMu OpraHMYeCKUX BELIECTB W MaTepHajaMd Ha HX OCHOBE,
MOJICIMPOBAHNE MOJIEKYJI OpraHMYeCKHWX BEUIeCTB, HAOJIOJEHHE U  ONHCAHHE
JEMOHCTPALMOHHBIX OIBITOB I10 IPEBPALICHUIO OPIraHUYECKUX BEIIECTB [P HarPEBaHUU
(nnaBnenue, oOyrIuBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psii. MeTaH M 3TaH — MpocTeniune
MPEICTABUTENIHN aKaHOB: (PU3UUECKUE U XMMUYECKHE CBOMCTBA (pEaKIMK 3aMEUIeHUs U
rOpEeHUs ), HAX0KECHUE B IPUPOJIE, IOJyUEHUE U IPUMEHEHHE.




AJKEHBI: COCTaB MU CTPOEHHUE, TOMOJIOTMYECKUU pAd. OTWIEH M OPONUIEH —
MPOCTENIINE MPEACTABUTENN AJIKEHOB: (PU3MYECKHE U XMUMHUYECKHUE CBOMICTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUSA, TUIpATAllMU, OKHUCJICHUS ¢ MOJIUMEPHU3ALINHN),
MOJIyYEHHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u MerwnOyraaues-1,3: cTpoeHue, BakHEHIINE
XUMHYECKHE CBOMCTBA (peakuus noiuMepusanun). [lonydyeHne CHHTETHYECKOTO KayuyKa
Y PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMSI, TOMOJIOTHUECKUHA psAA. ALETUIEH —
MPOCTENUIINI TPEICTaBUTENh AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHYECKUE
CBOMCTBa (peakiMu THAPUPOBAHHUS, TaJOTCHUPOBAHUS, TUIpaTallid, TOPEHUS),
MOJIyYeHHUE U IPUMEHEHHE.

Apensbl. benzoun: coctas, ctpoeHue, puznyeckre 1 XUMUUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBaHUSl W HUTPOBAHUS), IIOJy4YeHUE M TpUMEHeHue. Toayon: cocmas,
cmpoeHue, @usuyeckue U XuUMuUdeckue Cceoucmea (peakyuu 2an02eHupo8aHus u
HUMPOBAHUsl), nonyyeHue u npumeHnerue. TOKCHYHOCTh apeHOB. ['eHeTuyeckas CBs3b
MEXy YIVIEBOJOPOIaMH, MPUHAIEKAITUMH K PAa3IMYHBIM KJIACCaAM.

[IpupoHbIE UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HE(TIHBIC
ra3el. HedTh u € npoucxoxnenue. CnocoObl nepepaboTku HeTH: MeperoHKa, KpeKUHT
(TepMuYecKui, KaTadUTHuecKuil), nupoiu3. I[IpoaykTsl mnepepabOTku HePTH, HX
MPUMEHEHHE B TMPOMBIIIJIEHHOCTH M B ObITy. KaMeHHBI yroiab W MPOAYKTHl €ro
nepepadoTKH.

OKCIIEPUMEHTAJIbHBIE  METOJbl M3YYEHUs BEUIECTB M WX HPEBpaAlICHUN:
O3HaKOMJIEHHE ¢ O0pa3llaMH IUIacTMAacC, KaydyKoB M pe3uHbl, koiuiekuuu «Hedtb» u
«Yronb», MOJECIMPOBAHUE MOJIEKYJl YIJI€BOAOPOJOB U  TaJOr€HONPOU3BOIHBIX,
IPOBEJIEHUE NPAKTUYECKON PabOThI: MONTyYeHUE STUIICHA U U3yUEHUE €ro CBOMCTB.

PacuérHble 3axauu.

Boruncnenuss mo ypaBHEHUI0 XMMHYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBa
UCXOJHOTO BEIIeCTBA WM TPOAYKTa peaklUd [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 UCXO/HBIX BEIIECTB MM MPOJAYKTOB PEAKIUN).

Kuciaopoacoaep:xamme opranHnyecKue CoeJHHEHUS

[IpenenpHbie OTHOATOMHBIE CIUPTHL. METaHOI U 3TAHON: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBa (peakuMM C AaKTUBHBIMU METaUIaMH, TaJOr€HOBOJOPOIaMH,
ropeHue), IpuMeHeHne. BoJopoHble CBS3M MEXAy MOJEKyllaMu CHUpTOB. JleficTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoOroaTOMHbBIE CHUPTHI. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEUCTBUE CO MIEJIOYHBIMU METaUIaMH, KayeCTBEHHAs
peakiids Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. [Ipumenenue
TJIMLEPUHA U 3TUJICHTJIUKOJIS.

®deHouI: CTpoeHHE MOJEKYJIbI, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue enona.

Anbaerunipl u kemownsi. DopManbIeTu, aleTalbICTU]l: CTPOCHUE, (PU3NYECKUue U
XUMUYECKHE CBOMCTBA (pEaKIMu OKHUCJIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHBIE
peaKkinm), NoJy4eHUe U IPUMEHEHNE.

OnHOOCHOBHBIE TMpefeNibHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCyCHas
KHCJIOTBL: CTpOeHHUE, PU3NUECKre U XMMUYECKHE CBOMCTBA (CBOMCTBa, 00IIMe A1 Kiiacca
KHCIIOT, peakmnusi dTepudukanuu), moidyuyeHue u mnpumeHeHue. CreapuHOBass U
OJIEMHOBASI KUCJIOTHI KaK MPEACTABUTENN BHICIINX KapOOHOBBIX KHUCIOT. Mbla KaK COJU
BBICIHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBUE.




Cnoxnbie >pupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MApPONHM3 CIOXKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas posb KHpOB.

VYrineBoapl: coctaB, Kiaccuukanus yrieBOJOB (MOHO-, JU- W TOJUCAXapUJIbI).
I'mroko3a — nmpoctelimnii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3HYECKUE
U XUMHUYECKHE CBOMCTBa (B3aummojeilictBue ¢ rtuapokcugom wmeau(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuga cepedbpa(l), BoccTaHoBIeHHE, OpOXKEHUE TITIOKO3bI),
HaxXO0XJECHHUE B IPUPOJE, MPUMEHEHUE, bnonorudeckas posb. Dotocunres. PpyKTo3a Kak
M30MEp TITHOKO3bI.

Kpaxman wu wnemmtonos3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmana Hu
1eon03el. Pu3nueckue U XMMUYECKUE CBOICTBA Kpaxmala (TUApOIN3, KayeCTBEHHAs
peaKIus ¢ HOJA0M).

OKCIEepUMEHTAIIbHbIE METObl M3YUCHHUSI BEIIECTB M MX MPEBPAIIEHUN: TPOBEICHHE,
HaONllOJICHWEe M ONHCAaHWE JIEMOHCTPALMOHHBIX  OMNBITOB: TOpPEHUE  CIUPTOB,
KaueCTBEHHbIE peaKlMi OJHOATOMHBIX CIIUPTOB (OKHUcIeHne yTaHoaa okcuaom meau(Il)),
MHOTOATOMHBIX CHHUPTOB (B3auMojeiicTBue rhuiepuHa ¢ rtuapokcugom wmeau(Il)),
anberuioB (OKUCIEHHE aMMMAayHbIM pacTBOpOM okcuaa cepebpa(l) m ruapokcugom
meau(1l), B3aumopelicTBue Kpaxmana ¢ HMOAOM), MPOBEICHUE MPAKTUUYECKOW pabOTHI:
CBOICTBa PacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérneie 3agaum.

Boruncnenuss mo ypaBHEHUI0 XMMHYECKON peakuuu (Macchl, 00bEMa, KOJUYeCcTBa
MCXOJHOTO BEIIeCTBAa WJIM TMPOJAYKTa peaklMH TI0 HU3BECTHbIM Macce, O0bEMY,
KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIM MPOAYKTOB PEAKIUN).

A30TcoaepKalue OPraHuuecKue COeqUHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHuMYeckue coeAuHeHus. Duznueckue u
XMMHYECKHE CBOWMCTBA aMHMHOKHCIIOT (Ha MpUMepe INKIKMHA). bruonornueckoe 3HaueHue
aMUHOKHCIIOT. [lentupl.

benkn Kkak [OpuUpOAHBIE BBICOKOMOJIEKYJISIpHbIE —coequHeHud. llepBuunas,
BTOpUYHAS U TPETUYHAsI CTPYKTypa OeNKOB. XMMHUYECKUE CBOMCTBA OENKOB: THIIPOJIH3,
JieHaTypalusi, KaYeCTBEHHbIC PEaKIluu Ha OEIKU.

OKCIEPUMEHTAJIbHBIE METOJbl M3YYEHUs BEUIECTB M WX [PEBPAIICHUN:
HaOIO/IeHue W OIKMCaHWEe JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEKOB IpHu
HarpeBaHUH, [IBETHbIE pEaKIIUU OEIKOB.

BricokomosieKy aIsIpHbIE COeIMHEeHUS

OCHOBHbIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJIUMEPU3ALINN, CPEIHSS MOJIEKYJIsipHasl Macca.
OCHOBHBIE METOJZIbI CHHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUN — MOJIMMEpU3anus U
MTOJIMKOHICHCAIIUS.

OKCIIEPUMEHTAJIbHBIE  METOJbl M3YYEHUs BEUIECTB M WX [PEBpAICHUN:
O3HAaKOMJICHHE C O0Opas3lamMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUTaCTMACC,
Kay4YyKOB.

MexnpeaAMETHbIE CBS3H.

Peanuzanusi MexXnpeIMeTHBIX CBSI3€M NpPU M3YYEHUU OpraHudeckoil xumuu B 10
KJlacce OCYLIECTBIISIETCS Yepe3 HCMOIb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHATUM, TAaK W TOHSATUM, SBISAIOMIMXCS CHUCTEMHBIMH [UISl OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IHUKJIA.

OO01mre ecTeCTBEeHHO-HAYYHbIC TTOHATHS: SIBJICHUE, HAYYHBIN (haKT, TUTIOTE3a, 3aKOH,
TeOopHUsi, aHaJIM3, CUHTE3, KIacCHU(UKAIUs, MEPHOJUIHOCTh, HAOIIOJICHUE, HU3MEPECHHE,
9KCIIEPUMEHT, MOJEJINPOBAHHUE.




®duzuka: maTtepus, dHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTHUYECKHM
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHME BEIIECTBa, (PU3NYECKUE
BEJIMYMHBI U €IUHUIIB X U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
(dboTOCHHTE3, OMOJOTUYECKN aKTHBHbIE BeIECTBA (O€IKH, YIIEBOIbI, )KUPbI, PEPMEHTHI).

I'eorpacdusi: MuHepanbl, TOpHBIE MOPOJbI, IOJE3HbIE MCKOMAEMble, TOILIUBO,
PECYPCBHI.

TexHonorus:: numieBble MPOAYKThl, OCHOBBI PAIlMOHAJIBHOTO MUTAHUS, MOIOIIUE
CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepHalbl U3 UCKYCCTBEHHBIX
Y CUHTETHUYECKHX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMUM

XuMu4ecKkuil sneMeHT. AToM. Snpo aroma, M30TOMbl. DJIEKTpOHHas 000JI0YKa.
DHepreTHYeCKue YPOBHH, MOAYPOBHHU. ATOMHBIC OpOWTanmu, S-, P-, O- 3JIEMEHTHI.
OcobeHHOCTH pacmpe/ieiieHUs] AICKTPOHOB MO OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YETHIPEX TEPUOIOB. DIICKTPOHHASI KOH(UTYpAIIHSI aTOMOB.

[lepuoguueckuiti 3axkoH U lleproanyeckas cucreMa XUMHUYECKHMX JJIEMEHTOB /.
N. MengeneeBa. CBs3pb nepuoauueckoro 3akoHa U Ilepuonuueckoil  CUCTEMBI
XuMHuueckux daeMeHToB /. M. MenaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHMHUYECKHUX JJIEMEHTOB W 00pa3yeMbIX HMHU
IPOCTBIX U CJIOXKHBIX BELIECTB IO IpynmnaMm M NEpUOJaM. 3HAUYECHHE NEPUOJUYECKOrO
3aKOHA B Pa3BUTHUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbI XUMUYECKOW CBsI3HM (KOBaJIGHTHAs
HEeNoJisipHasT W TOJIsApHAsi, WOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOW XWMHYECKOW CBsI3U (OOMEHHBINM W JIOHOPHO-aKIeNTOpHBIN). Bomopoanas
CBsI3b. BaneHTHOCTh. DneKTpooTpULaTenbHOCTh. CTENEHb OKUCIICHHS. IOHBI: KaTUOHBI U
AHUOHBL.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAJUIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUMNA KPUCTAUIMYECKON PEIIETKH.

[TonsTue o nucnepcHsIx cucteMax. VICTUHHBIE U KOJUIOUAHBIE pacTBOpbl. MaccoBas
JI0JIsI BEILIECTBA B pACTBOPE.

Knaccudukamnus Heopranumueckux coenuHeHuid. HomeHkaTypa HEOpraHMYECKHUX
BEIIECTB. | eHeTnuyeckas CBA3b HEOPraHWYECKUX BEIIECTB, MPHUHAUICKAIIUX K
Pa3IMYHBIM KJIACCaAM.

Xumunueckas peakuus. Kiaccudukanus XuMHYeCKUX peakiinii B HEOPTaHUYECKOM U
OpraHMYEeCKOM XHMMHH. 3aKOH COXPAHEHHUsSI MAacChl BEUIECTB, 3aKOH COXPAaHEHUS U
MPEBPAILIEHUS SJHEPTUU TP XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX QakTopoB. OOpaTumbie
peakunn. XUMUYeCKoe paBHOBecHe. DaKTOPBI, BIUSIOIINE HA COCTOSSHUE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle [laTense.

Onexrponutudeckas auccormanus. CunbHbie U ciabble snekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEUIECTB: KUCJasl, HEUTpaJIbHAs, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU.



OKCIIEPUMEHTANIbHBIE  METOJbl M3YYEHHUs BEUIECTB M WX MPEBpAICHUM:
neMoHcTparusi Tabmun  «llepuoanueckass cuctreMa XHMMHUYECKHUX dJeMEHTOB /I,
U. MenneneeBa», wu3ydyeHue Mojeled KPUCTAUIMYECKUX PEIIETOK, HaOII0JeHNe
U OINHCAHHE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3loKEHHE MEePOKCUIA
BOJIOPOJIa B MPHUCYTCTBUM KaTaau3aTopa, OMPENEICHHE CpPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HWHIUKATOPA, PEaKIMH HOHHOTO OOMEHa), MPOBEIACHUE
MpPaKTUYECKOW paboThl «BausiHue pa3inuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

PacuérHble 3a1auu.

Pacué€Tel Mo ypaBHEHHSIM XMMHYECKHX PEAKUUUA, B TOM YHUCIE TEPMOXHUMHUUYECKHUE
pacu€Thl, pacy€ThI C UCMOJb30BAHUEM MOHITHUS «MACCOBAs J10J151 BEIIECTBAY.

Heopranuveckasi xummusi

Hemerannel. [lonmoxenue HemeramnoB B llepuoamyeckoil cucTeMe XUMHUYECKUX
anemenToB J[. V1. MenneneeBa u 0coOEHHOCTH cTpoeHUst aToMoB. Dusnueckue cBONCTBA
HEMETAIIJIOB. AJITOTPOIUS HEMETaUIOB (Ha TMpuMepe Kuciaopoaa, cepbl, ¢ocdopa u
yTiIepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHITUX HEMETa/uioB (TalOTE€HOB, CEphl, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U UX COCAMHEHHUH (OKCHIOB, KHCIOPOJCOACPIKAIIUX
KHCJIOT, BOJOPOJAHBIX COCTUHECHHUI).

[IpuMeHeHne BaXHENIIMX HEMETAUIOB U UX COCAUHECHUU.

Mertamnbl. Ilonoxenne wMerawioB B Ilepuonanueckoi cUCTEME XUMHUUYECKHX
anementoB J[. V1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OOmme  ¢usuueckue  cBoicTtBa  MerauioB.  CruiaBel  METaJUIOB.
DJIEKTPOXUMUYECKUN Al HANIPSYKEHU METAILIOB.

XHUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KAJIUM, KaJabI[MiA, MarHuu,
ATIOMUHUH, LIMHK, XPOM, KeJe30, ME/Ib) U UX COCAUHEHHIA.

O61ue crocoObl mosyueHus MeTauioB. [IpumeHeHe MeTaioB B ObITY U TEXHHUKE.

OKCIIEPUMEHTAJIbHBIE METOJbl M3YUYEHHs BEUIECTB U WX NPEBPAIICHUIN: U3yUYECHHE
KoJlekuuu ~ «MeTtaibl W CIUIaBBl»,  OOpa3lloB  HEMETAJUIOB,  peIleHue
OKCIIEPUMEHTANIbHBIX ~ 3a/a4, HaONoJIeHHe U ONUCaHUE JEMOHCTPAMOHHBIX U
1a60paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCUAA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U 1IeJI0YEH, KaUeCTBEHHBIE PEaKI[MU HAa KATHOHBI METAJJIOB).

Pacuérnrle 3agaun.

Pacuétel maccel BemecTBa WM 00bEMA Tra3oB MO H3BECTHOMY KOJHMYECTBY
BEII[ECTBA, Macce WU 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO W3 BEUIECTB
MMEET MPUMECH.

XumMus " )KU3Hb

Ponp xuMum B oOOeCreYeHUH SKOJOTHYECKOH, HDHEPreTHUYEeCKOM U IHIIECBOM
0€301MMacCHOCTH, pa3BUTUN MeIULIUHEL. [[OHATHE 0O HAYyYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKLUM.

[IpencraBnenuss 06 OOUIMX HAyYHBIX MPUHIUIAX TMPOMBIIUIEHHOTO TOMyYeHUS
BaKHEUILINUX BEIIECTB.

UYenoBek B MHUpe BELIECTB U MAaTEPUAIIOB: BAKHEUIIINE CTPOUTEIIBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE ~ MAaT€pUaibl, KpacKH, CTEKJIO, KEpaMuKa, MaTepuaibl A
ANMEKTPOHUKH, HAHOMATEPHUAIBl, OPTAHMUECKUE U MUHEPAIbHBIE yI0OpEHHUSI.




XAMHUS W 340pOBbE UEJIOBEKA: IIpaBWJA HCIIOJIb30BAHUSA  JIEKAPCTBEHHBIX
IpenapaTtoB, IpaBWia OE30MaCHOrO HCIONb30BAaHUS MPENaparoB OBITOBOM XHUMUU
B IOBCEIHEBHOM KU3HH.

MeXnpeaMeTHBIE CBS3H.

Peanuzanus MeXnpeaIMETHBIX CBA3€H NMpU M3ydYeHHH OOLIEeH M HEOPraHUYecKou
xumMuMl B 11 Kjacce ocCyIIeCTBIISIETCSl Yepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHUH, TaK W IOHATHUW, SBISIIOIIMXCA CHCTEMHBIMM ISl  OTACIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT O [IUKJIA.

OO011re ecTeCTBEHHO-HAy4YHbIE TIOHATHSA: Hay4YHbIH (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHHTE3, KiIaccu(ukanusi, NEPUOAUYHOCTb, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJICJIINPOBAaHNE, U3MEPEHUE, SIBIICHHE.

®usnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaJUOaKTHUBHOCTb, MOJIEKYJA, DHEPreTHUYECKUH YPOBEHb, BEIIECTBO, TEINO,
00BbEM, arperaTHoe COCTOSIHME BeEIIeCTBa, (PU3MUECKHE BEJIMYMHBI U EAUHMIBI HX
WU3MEPEHMS, CKOPOCTb.

buonorus: kierka, opranusm, 3kocucreMa, 6uocdepa, Makpo- U1 MUKPOIIEMEHTHI,
BUTAMMHBI, OOMEH BEIIECTB B OPTaHU3ME.

I'eorpacdusi: MuHepanbl, TOpHBIE MOPOJbI, TIOJE3HbIE MCKOMAaeMble, TOILIUBO,
pecypceBl.

TexHomorus:: XMMHYECKass NPOMBINUIEHHOCTb, METAJUIypIusi, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MAaTe€puajoB,  CEIbCKOXO3AMCTBEHHOE  IPOM3BOJICTBO,  IMHILEBAs
IIPOMBIIIJIEHHOCTb, (bapmaneBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHMYECKMX  IIPernapaToB,  IPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepHaIOB,
UIEKTPOHHAs IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00yUYarOIUMUCS
mporpaMMm cpefaHero oOmiero o0pa3oBaHUs (JUYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHbIM).  HayuyHo-MeToauueckoi OCHOBOM Juis  pa3palOTKH  IJIAaHHUPYEMBIX
PE3YJIBTaTOB OCBOEHUS MPOTPaMM CpeIHEro o0Iero oOpa3oBaHUs SIBISIETCSI CUCTEMHO-
NEeSATEIbHOCTHBIN NOIXO/I.

B cooTBEeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM TMOAXOAOM B  CTPYKType
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IMpeaMeTa «XHMUsS» Ha YpPOBHE CPEIHEro oOIIero
00pa30BaHUs BBIJICJIEHBI CIEIYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOydYalIIUMUCA POCCUHUCKONW  Tpa)¥JaHCKOW  WACHTUYHOCTH  —
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEIEIICHNUIO;

HAJIMYME MOTHUBAIUHU K 00Yy4EHHUIO;

[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN IJUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUUECKUX TP 0a30BOM HAYKU XMUMHH;



TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBaThCS B  CBOEH
JESITENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, NMPUCYIIUMHU LIETIOCTHON CHCTEME
XMMHYECKOr0 00pa30BaHMUS;

HaJM4Yue MMPAaBOCO3HAHUS HKOJIOTMUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUThH LIETU
U CTPOUTH KM3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHsD JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCNUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C T'yMAaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMHU LEHHOCTSIMU U UJAEAIaMU POCCHIICKOTO
Ipa)XIaHCKOro OOIIecTBa, NPUHATHIMU B OOIIECTBE HOPMAaMH U IMpaBUJIAMH TOBEJIECHUS,
CHOCOOCTBYIOIIMMH ~ IPOLIECCaM  CaMOINO3HAHMSI, CaMOpPa3BUTUS M HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU O0YYaIOLIUXCSL.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOCHMUS  HIpeaMera  «XHUMHUS»  OTPaKaroT
chOpMUPOBAaHHOCTh  ONbITA  IO3HABATEJIbHOM M  MPAKTUYECKOW  JesATeNbHOCTU
oOyyaroluxcs Mo pean3aliy NPUHATHIX B 001IECTBE LIEHHOCTEH, B TOM UMCJE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHMS:

OCO3HaHUSA OOYYalOUIMMHUCS CBOMX KOHCTUTYLUMOHHBIX MpaB M OO0S3aHHOCTEH,
YBaXKEHHSI K 3aKOHY U MPaBOIOPSIIKY;

IPEJICTABICHUS O COLMAIbHBIX HOPMax U MPaBUIaX MEKIUYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIbHOCTH NPHU CO3/JaHUU Y4YeOHBIX
MPOEKTOB, PEIICHWU Y4YEOHBIX W TO3HABATENIbHBIX 3aJ]1a4, BBINOJHEHUU XUMUYECKUX
IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh U NPUHUMAaTh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
APYTUX MIPU aHAIMU3€ pa3IMYHBIX BUIOB YUEOHOM NeSTENIbHOCTH;

2) IAaTPHOTHYECKOr0 BOCTTUTAHUS

[ICHHOCTHOTO  OTHOLIEHMS K HCTOPHMYECKOMY M  HAyYHOMY  HacCJIEJUIO
OTE4YECTBEHHOM XUMMH;

YBaOXEHUS K IIpolLEecCy TBOpYecTBAa B OOJACTH TEOPUM U HPAKTUYECKOrO
NPUMEHEHHUs] XUMHUH, OCO3HAHHS TOro, 4YTO JAOCTH)KEHHS HAayKU €CThb pe3ysbTar
JUIMTENIbHBIX HAOMI0IEHUH, KPOMOTJIUBBIX HKCHEPUMEHTAIBHBIX MOUCKOB, IMOCTOSHHOTO
TpyZJa Y4€HBIX U PAKTUKOB;

MHTEepeca U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHHM M MOCIEAYIOIIEM aHalU3e
UH(pOpPMAIIMH O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOIN 0TE€YeCTBEHHOW XUMMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

HpPaBCTBEHHOT'O CO3HAHMs, STUUECKOT0 IMOBEIACHNUS;

CHOCOOHOCTH OIIGHHMBATh CUTYallUH, CBSI3aHHBIE C XHUMHMYECKUMH SIBJICHUSMH,
Y IPUHUMAaTh OCO3HAHHbBIE PEUICHUS], OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI
U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHUE U MOCTYIIKM CBOMX TOBApUUIEH € MO3MULIMIMA
HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYNKOB;

4) popmMupoBaHHUs KYJIbTYPbI 310POBBSI:

HOHUMAaHM LIEHHOCTEH 370pOBOro U 6e30macHOro o0pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PHU3MUECKOMY U ICUXHYECKOMY
3JI0pPOBBIO;

coOyoieHusT TMpaBwil  0€30macHOro  OOpamieHWst ¢  BEIIecTBaMH B OBITY,
ITOBCEIHEBHOM JKU3HU U B TPYAOBOU IEATEIBHOCTH;

MOHMMAHUS IIEHHOCTH TPaBWJI WHAWBHUIYaJbHOTO M KOJUIEKTHBHOTO 0E30M1acHOIr0
MOBEJICHUSI B CUTYaLUsIX, YTPOXKAIOIIMX 3J0OPOBBIO U KU3HU JIOACH;



OCO3HAHUsI TMOCJIEACTBUA W HENPUATUS BPEAHBIX MPUBBIYCK (YMOTpeOJIeHHs
QJIKOT0JIs1, HAPKOTUKOB, KypEeHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATUBHOM KOMIETEHTHOCTH B y4eOHO-MCCIIEI0BATEIIbCKOMN NESITeIbHOCTH,
00IIIeCTBEHHO MOJIE3HOU, TBOPUYECKOM U APYTUX BUAAX JNEATEIbHOCTH;

YCTaHOBKM Ha aKTMBHOE yYacTHE B PEUICHWM MPAKTUYECKHX 3a/lad COLMAIbHOU
HaIPaBJICHHOCTHU (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccruil pa3TuyHoro poja, B TOM YUCIIe
Ha OCHOBE NMPUMEHEHHS IPEAMETHBIX 3HAHUI M0 XUMUH;

YBOXKEHHUS K TPYAY, JIOASIM TPYJla U pe3yiabTaTaM TPYI0BOH ACSATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaldbHON TpaeKTOpuu 0Opa3oBaHUS,
Oynymeil mpodeccur M peanu3alvi COOCTBEHHBIX KU3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHUH, HHTEPECOB M TMOTpeOHOCTEeH
00111eCTBA;

6) 3K0JI0rHYecKOro BOCIIMTAHMA:

9KOJIOTUYECKH I11eJ1eCO00pa3HOr0 OTHOMICHHWS K TMPUPOAE, KaK HMCTOYHUKY
CYIIIECTBOBAHMUS )KU3HU Ha 3eMII€;

MOHUMAHUS TJ00AJTBHOTO  XapakTepa HSKOJOTHMYECKUX MpOOJIeM,  BIMSHUS
SKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIIMAIBHOM CPEIbI;

OCO3HAHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUSI JTOCTHKEHUN XUMHUU JJId PEIICHUs
BOIIPOCOB PAIIMOHAIBHOTO MPHUPOIONIOIH30BAHUS;

AKTUBHOTO HEMPHUATHS JACUCTBUH, MPUHOCSIUIUX BPEI OKpPYKAOUIEH MPUPOIHOU
cpene, yMEHHUS TPOTHO3WPOBATh HEOJArOMPHUSATHBIE HSKOJOTMUECKUE TOCIEICTBUS
NpEAIPUHUMAEMBIX JEHCTBUNA U IPEAOTBpAaTh UX;

HaJM4yusg Pa3BUTOrO HSKOJOTHYECKOTO MBIIUICHUS, HKOJOTMYECKOW KYJbTYPHI,
ONbITa JIESITEILHOCTH SKOJOIMYECKOW HaMpaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMH B TI03HABATEIbHOW, KOMMYHHUKATUBHON M COIMAJIBHOW MPAKTUKE, CIIOCOOHOCTH U
yYMEHHUS aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHUS CIeNU(PUKN XMMUU KaK HayKH, OCO3HaHMs €€ poju B (hOpMUPOBAHUU
pallMoOHAJIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHHM IIEJIOCTHOTO TMpEJCTaBICHUS 00
OKpY>KalollleM MHUpE KaK O €JIMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHNH MPoOJIeM COXPaHESHHS TTPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JIJII COBPEMEHHOM ITUBUIU3AINH: B €€
T'YMaHUCTUYCCKOH HAIPaBICHHOCTH M BaXHOW pOJIM B CO3JaHMM HOBOH 0a3bl
MaTepuagbHON KYJIbTYPBI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO pPA3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETHYECKOM, MTUIIEBONW U IKOJIOTHUECKOM 0€30MMacHOCTH,
B Pa3BUTHU MEIUIIMHBI, OOECNEYCHHHM YCJIOBUN YCIEIIHOTO TPyJAa U DKOJOTUYECKU
KOM(OPTHOH KU3HHU KaXKJ0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTHU: MOHUMAHHUS CYLUIHOCTH METOAOB MO3HAHUS,
WCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIOJIb30BaTh IMOJIy4aeMbIe
3HAaHUS U aHAIM3a U OOBSICHEHUS SIBJICHHUM OKPYXKAIOIIETO MUpa U MPOUCXOJSIINX B
HEM H3MEHEHMI, yMEeHHUs JenaTh OOOCHOBAHHbBIC 3aKIIOUECHHS HAa OCHOBE HAYUYHBIX
(haKTOB U UMEIOIIUXCS TAHHBIX C [ETbI0 MOTyUYeHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
mpo0JieM B peabHBIX )KU3HEHHBIX CUTYaIUX;



MHTEpeca K TTO3HAHUIO U HCCIIeI0BATENbCKOM I TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMO00OPa30BaHUIO,
K aKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHHWW 1O XUMHUHU B COOTBETCTBUHU C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iuuHbIX cdepax mnpodeccuoHambHON
JCSITEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHS yUeOHOro mpeaMeTa « XUMHUs» Ha YPOBHE
CpemHero o0Iero 0opa3zoBaHus BKIIOYAOT:

3HAYUMBbIC JUTSL (dbopMupoBaHUs MHPOBO33PECHHUS oOy4arommxcs
MEXIUCUUIITIMHAPHBIE  (MEXIpPEIMETHbIE) OOILlEeHayuYHble MOHSATHS, OTpaKkarollue
LEJI0CTHOCTh HAYyYHOM KapTHHBI MHpa U Crenu(UKY METOJOB MMO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO, HHEpPTrus, sIBJICHHE, MPOLECcC, CHUCTEMA,
Hay4yHbIM (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHUs, HCCIEIOBAHHE,
Ha0Jt0/IeHre, U3MEpPEHHE, SKCIIEPUMEHT U ApYyTHUe);

YHHBEpCAJIbHbIE y4eOHBbIE JeWcTBHsS (MO3HABaTeNbHBIC, KOMMYHUKATHUBHEIC,
pEryIsTHUBHBIE), obOecreunBaronie (GpopMuUpoBaHue (PYHKIMOHATBLHON TPAMOTHOCTH U
COLIMATILHOM KOMIETEHIIMU 00YyYaronXcs;

CIIOCOOHOCTh 00y4YaroIIMXCSl HMCMOJIb30BAaTh OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE,
MHPOBO33pPEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE YUeOHbIE AEHCTBUS B II03HABATEIbHON U
COLMAJIbHON MPaKTUKE.

MertanpeaMeTHbIe pe3ysIbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU Y4eOHBIMU
II03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU AEHCTBUSAMU.

OB.T[aHeHI/le YHUBEPCAJIBHBIMHA y‘leﬁﬂbIMl/I NMO3HABATEJIbHBbIMHU JeHCTBUSIMU

1) 6a3oBbIe JJOTMYeCKHE JeHCTBHUSA:

CaMOCTOSTENRHO (HOPMYJIUPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccmaTpuBaTh;

ONPEACIIATh LEeNU AEATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTD PE3yJIbTAThI ACATEIBHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh TP OCBOCHUH 3HAHUM MPUEMBI JJOTUUECKOTO MBIIICHUS — BBIICIISITH
XapakTepHbIE NPU3HAKK TOHSATUM W YCTAHABJIMUBATh HMX B3aUMOCBSI3b, HCIIOJb30BATh
COOTBETCTBYIOIINE MOHATHS 11 OOBSICHEHUS OTACIBHBIX (PaKTOB M SBJICHUI;

BBIOMpPATh OCHOBAHUS W KPHUTEPHUM I KIaCCH(DHUKAIIUA BEIIECTB M XUMHUUYECKHUX
peaxkuum;

yCTaHABJIMBATh MPUUYUHHO-CJICJICTBEHHBIC CBSI3M MEXIy N3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PaACCYXKIeHUs (MHIyKTHUBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B pPacCMaTPUBAEMBbIX  SIBJIICHUSX,
(hopMyITHPOBATh BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSATh B TIPOIECCE€ TMO3HAHUS, HCIOIb3yEMble B XUMHH CHUMBOJIMYECKHE
(3HaKOBBIC) MOJICIIH, MTPEOOPA30BBIBATh MOJCIIbHBIC MTPEACTABICHUS — XUMHUYCCKUIA 3HAK
(cuMBOI) BneMeHTa, XUMUYecKas (opMmyna, ypaBHEHHE XUMUYECKOW peakiuud — TpU
penieHnn y4eOHBIX IMO3HABATENbHBIX U TMPAKTUYECKUX 3aj]ad, MPUMEHSITh HA3BaHHbBIC
MOJICJIbHbIE TPEACTaBICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUH.



2) 0a30BbIe UCCJIEA0BATEIbCKHE TeICTBUSA:

BJIAJIETh OCHOBAMHU METOJI0OB HAYYHOTr'0O MO3HAHMSI BEIIECTB U XUMUUECKHUX PEaKIU;

(¢opMynHpoBaTh LENM U 3aa4d HCCIEIOBAHUS, UCIOJB30BATH IOCTABJICHHBIE U
CaMOCTOSITENBHO CPOPMYJIMPOBAHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DOPMHPOBAHUS THIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;

BJIQJIETh HAaBBIKAMU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HaOIOgaTh 3a XOAOM IIpolecca,
CaMOCTOSITEIbHO TMPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh OOOOIIECHUS U
BBIBOJIBl OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIENOBAaHUS, COCTaBIIATH
000CHOBaHHBIN OTYET O MPOJICTaHHON padoTe;

MPUOOPETATh OMBIT YYCHUUECKON MCCIeJ0BATENIbCKONW U MPOECKTHON JAESITEbHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PELIECHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB TO3HAHMUSI.

3) pabora ¢ ungopmanuei:

OPUEHTHPOBATHCS B PA3TUYHBIX HMCTOYHMKAX WH(poOpManuu (HayqHO-TIOMyJIsipHas
JUTEpaTypa XUMHUYECKOTO COJAEpkaHHs, CIpaBOYHbIE Mocobus, pecypchl WHTepHeTa),
aHAJIM3UPOBATh MH(MOPMAILIMIO PA3UYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHbIe METOJIbI MIPU MOUCKE U 0TOOpE
uH(pOpMaLNK, HEOOXOIMMOM /17151 BBIMOJIHEHUS YUeOHBIX 3a7a4 ONPEeIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HUCHOJB30BAHHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMI U PA3JIMYHBIX TTIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHHs] WHOOpMALUU
(cxempbl, TpaduKu, TUarpaMMbl, TaOIUIIbI, PUCYHKH H JIPYTHE);

UCIOJIb30BAaTh HAayYHBIN S3bIK B KayeCTBE CPEJACTBAa IpHU paboTe C XUMHUYECKOU
uHbOpMalLMel: MPUMEHSATh MEXIpeaAMeTHbIe (PpU3ndyecKkue U MaTeMaTHUeCKUe) 3HaKU U
CUMBOJIBI, (OpMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHME  CPEACTBA
HarJIIHOCTH.

OB.J'[a)leHI/le YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA JIEUCTBUSIMM

3aJaBaTh BOINPOCHI 10 CYIIECTBY OOCYXJaeMOW TeMbl B XOJEC JUaiora
W/WIM  JUCKYCCHM, BBICKAa3bIBaTh HUACH, (POPMYJIHPOBATh CBOM  IPEIJIOKCHUS
OTHOCHTEJIHHO BBIITOJIHEHHUS PEAI0KECHHOMN 3aa4H;

BBICTYIIATh C IIPE3CHTAllMeii pe3y/lbTaTOB IIO3HABATEIBHON  EATCILHOCTH,
MOJYYCHHBIX CaMOCTOSITEILHO MM COBMECTHO CO CBEPCTHMKAMH IIPH BBIIOJHCHHH
XUMHYECKOI0 JKCIECPUMEHTa, IPAKTHYECKOW pPabOThl IO MCCICAOBAHHIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3allMi Y4YeOHOro MpoeKTa H (OPMYJIUPOBATH BBIBOJBI
10 pe3yJIbTaTaM IPOBEIEHHBIX HMCCICAOBAHUN IMyTEM COIVIACOBAHUS IO3HUIMH B XOJIE
o0cyXeHUS 1 0OMEHA MHEHHUSIMH.

OBiajieHNe YHUBEPCAJBHBIMH PEryJIATHBHBIMH I€HCTBUAMM:
CaMOCTOSITEIbHO ~ IUJIAHUPOBaTh W OCYIIECTBIISITh  CBOKO  ITO3HABATEJIbHYIO

NEATEIbHOCTh, oOmIpeaensas e€ Lead U 3aJa4d, KOHTPOJMpOBaTb MU IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MPEAaraeMblii allrOPUTM JACHCTBUN TPU BBHITOJTHECHUH



y4eOHBIX M HUCCIIEIOBATENbCKUX 3a/a4, BbIOMpaTh HanOosiee 3P(EeKTUBHBIA CIIOCOO UX
pELIeHHs] ¢ YYETOM MOJIyYE€HUs HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOECH JEATEIBHOCTH Ha OCHOBE CaMOAHalIM3a U
CaMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS Kypca « OpraHndecKkas XuMHUs» OTPaKaroT:

c(hOpMUPOBAaHHOCTH TPEACTABICHUN O XMMHUUYECKOM COCTABIISIONIEH €CTECTBEHHO-
Hay4YHOUM KapTHUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUW MPUPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHATBHON T'PaMOTHOCTH, HEOOXOIUMOI
JUIA pElIeHUs] NMPAKTUYECKUX 3a7ad M SKOJOTMYECKM OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CPENE;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUHM, KOTOpask BKIIOYAET: OCHOBOMOJATratoIIne
MOHATUS (XMMHMYECKUH BJIEMEHT, aToM, 3JEKTPOHHas o000JO0Yka aroma, MOJIEKyJa,
BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHass Qopmyia
(pa3BépHyTas U COKpaliéHHas), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM, yTIepoIHbII
CKeJleT, (QyHKIHMOHANbHAS IpyNa, paauKkal, U30MepHsl, U30MEPbl, TOMOJIOTUYECKUHN P/,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJ M a30TCOAEpPIKAIUE COEIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUH U 3aKOHBI
(Teopusi cTpoeHust oprannyeckux BemiecTB A. M. ByTnepoBa, 3akoH COXpaHEHHsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMS,
JIeXkKalMe B OCHOBE NOHMMAHMS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJIICHUM,
(dakToNoruuyeckre CBEICHHs O CBOMCTBaX, COCTaBe, IMOJYYEHHMH U O€30M1aCHOM
UCIIOJIb30BAHUM  BaXXHEHMIIMX OpPraHUYECKUX BEHIECTB B OBITY U MPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA;

chOpMUPOBAaHHOCTh YMEHUW BBIABISATH XapaKTE€pHbIE MPU3HAKK TOHSITHIA,
yCTaHaBJIMBaTh MX B3aUMOCBSI3b, HCIIONb30BaTh COOTBETCTBYIOIIME IMOHATHUS TpU
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COETUHEHUI;

chOpMUPOBAaHHOCTh YMEHHMM HCHOJb30BaTh XUMHUYECKYI0 CHMBOJHUKY  JUIS
COCTaBIJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOM) (opmyl
OpraHMYECKUX BEIIECTB M YPABHEHHUW XUMUYECKHUX PEAKIMIl, M3roTaBIUMBAaTh MOJEIU
MOJIEKYJI ~ OpPraHMYeCKMX BEIIECTB JUIl  WUIIOCTPAMM HUX  XUMHYECKOTO H
MIPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpMUPOBAaHHOCTh YMEHHMM YCTaHABIMBaTh MPUHAIICKHOCTh HU3YYEHHBIX
OpPraHMYECKHUX BEIIECTB M0 MX COCTaBY W CTPOCHHUIO K ONPENEIEHHOMY KIACCy/TpyTIe
coeuHeHUN  (YIJIeBOIOpOAbI,  KHCIOPOA M Aa30TCOAEpIKAIME  COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUsA), JaBaTb KM Ha3BaHUS IO CHCTEMaTUYECKOU
HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE Ha3BaHUSl OTAEJbHBIX
OpraHMYECKUX BEILIECTB (ITUJIEH, MPOMWIEH, alEeTWJICH, ITWICHIJUKOJb, TJULEPHUH,
denon, dopmanpaerun, aneTanbAeTHA, MypaBbUHAs KHCJIOTa, YKCyCHas KHCJIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, IEeJUTI003a,
TJIUIMH);

c(hOpMHUPOBAHHOCTH YMEHUS OMPENEIATh BUIBI XUMUYECKOM CBSI3M B OPraHUIECKUX
COEIMHEHUAX (OAMHAPHBIE U KPATHBIE);



c(hOpMUPOBAaHHOCTh ~ YMEHHUS TMPUMEHSTh  TOJOXKEHHUS TEOPUU  CTPOCHUSA
oprannueckux BemecTB A. M. BytnepoBa ans oOBbsSCHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpOeHHE, (HU3UYECKUE U
XUMHYECKAE CBOMCTBA THUIUYHBIX MPEACTABUTENCH PA3IWYHBIX KJIACCOB OPraHHYECKHX
BelIeCTB (METaH, 3TaH, 3TWICH, MPOMWICH, aleTuieH, Oyraauen-1,3, MeTwiOyTaaueH-
1,3, OeH307, METaHOJ], 3TaHOJ, ATUICHIJIUKOJIb, TJIHIEPUH, (EHOJ, aleTalbICTH],
MypaBbMHAsI M YKCYCHas KHCIJOTBI, TJIFOKO3a, KpaxMaJl, ILEJUI0J03a, aMHUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHMUECKYI0 CBSI3b MEXKIYy HUMH ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM C UCTIOIB30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hopMUPOBAaHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJIOPOTHOTO CHIPhs
(HegTh, HPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEpepabOTKM U MPAKTUYECKOE
MIPUMEHEHHE MPOAYKTOB NepepabOTKH;

c(hopMUPOBAaHHOCTh YMEHUN MPOBOJIUTH BBIUMCIEHHUS MO0 XUMHUUECKUM YPaBHEHUSIM
(maccel, 00BEMA, KOTMYECTBA MCXOJHOTO BEIIECTBA WM TMPOAYKTA PEaAKIUU 10
W3BECTHBIM  Macce, OOBEMY, KOJMYECTBY OJHOTO M3 HUCXOJHBIX  BEIIECTB
WJIU TIPOJTyKTOB PEAKIIHH );

c(hopMUPOBAaHHOCTh YMEHUU BJIAJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX METOJax
HAay4YHOT'O TIO3HAHUS, MCIOJIb3YEMbIX B XUMHUU MPHU U3YYEHUHM BEIIECTB U XUMHYECKHX
sSBICHUN (HAOMIOZCHUE, W3MEPEHHE, HKCICPUMEHT, MOJCIHUPOBAHUE), HCIIOIb30BaTh
CHUCTEMHBIE XMMUYECKUE 3HAHUS ISl MPUHSATHS PEIICHUM B KOHKPETHBIX YKU3HEHHBIX
CUTYyalMsX, CBSI3aHHBIX C BEUIECTBAMU U UX MIPUMEHECHHUEM;

c(hOpMUPOBAaHHOCTh, YMEHHH COOJIFOJaTh TMpaBWJIa TIOJIb30BAHUS XUMHUYECKOU
MOCY10¥ 1 TabopaTOpHBIM 000PYAOBAHUEM, a TAKKe MpaBuiIa OOpaIIeHHUs ¢ BeIeCTBaMU
B COOTBETCTBHUH C HHCTPYKIMSAMU IO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB;

c(hopMUPOBAaHHOCTh YMEHUH TIJIAHUPOBATH U BBITIOJHATH XUMHUYECKUN IKCTICPUMEHT
(mpeBpaleHus OpPraHMYECKUX BEIIECTB MpPH HArpeBaHWHW, IOJyYCHHE OJTWICHA U
U3YUYCHHE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTraHUYECKHUX BEIIECTB, JICHATYpaIUs
OCIIKOB TIPHM HArpeBaHHH, I[BETHBIC PEAKIMU OETKOB) B COOTBETCTBHUH C TpaBUIaAMHU
TeXHUKH OE€30MacHOCTH TP  OOpallleHHWH C BemIeCTBAMH M JJaOOpaTOPHBIM
000pyI0BaHHEM, TIPEACTABIATh PE3yNbTaThl XHMHUYECKOTO OJKCIIepUMEeHTa B (opme
3aMiCH YPaBHEHHUH COOTBETCTBYIOIIMX Peakiuid U (OpMyIUPOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJbTATOB;

chOpMUPOBAaHHOCTh ~ YMCHHH  KPUTHYECKH  aHAJIU3UPOBATh  XHUMHYECKYIO
nH(popMaIHIo, MOTYyYaeMyI0 B3 pPa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOW MH(MOpMAIIUH,
WNHTepHeT u Ipyrux);

c(hopMUPOBAaHHOCTh YMEHHUH COOJIIOATh MPaBHJIa PKOJIOTHYECKH 11eJIeco00pa3Horo
MOBEJICHUS B OBITY W TPYJOBOM JEATEILHOCTH B IEIISIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KAIOIIE MNPUPOAHOM Cpelibl, OCO3HABAaTh OMNACHOCTh BO3JCUCTBUS Ha KUBBIE
OpTaHU3MBbl ONPEACTEHHBIX OPTraHUYECKUX BEIIECTB, MMOHUMAs cMbIca nokazarens [1/K,
MOSICHATh Ha TpPUMEpax CHOCOObl YMEHBIICHUS M MPEIOTBPAIICHUS WX BPETHOTO
BO3/ICVCTBUSA HA OPraHU3M YEJIOBEKA;

Uil OOyJaromuxcsi ¢ OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: yMEHHE
MPUMEHATh 3HaHUA 00 OCHOBHBIX JIOCTYINHBIX METOJAaX TO3HAHUS BEIICCTB U
XUMHUYECKHUX SIBJICHUI;

JUISL CIIETIBIX U CIAO0OBHIANIUX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh pelbedHO-
TOUYCUHYIO crcTeMy obo3HaueHuit JI. bpainsa i 3anmucu XumMmudeckux Gopmy.



11 KUIIACC

[IpenmeTtHble pe3yibTaThl OCBOEHMS Kypca «OOmias M HEOpPraHMYecKas XUMUS»
OTPaXKaroT:

c(hOopMUPOBAaHHOCTH MPEJACTABICHUN: O XUMHYECKON COCTaBISAIONICH €CTECTBEHHO-
Hay4YHOUM KapTHUHBI MHUPA, POJIM XUMUU B MO3HAHUU SIBJICHUN MPUPOJIBI, B (HOPMUPOBAHUU
MBIIIJIEHUS! U KYJIbTYpbl JINYHOCTH, €€ (DYHKIMOHAIBHONW IPaMOTHOCTH, HEOOXOAUMOM
JUIA PEIIeHHs] NMPAKTUYECKUX 3a7ad U DKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOM CPEAE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHMUM, KOTOpasl BKJIFOYAET: OCHOBOIOJIAraroIINe
NOHATHSL (XMMHUYECKUI DJIEMEHT, aTOM, H30TON, S-, P-, O- DJIEKTPOHHBIC OpOUTAIIN
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHMS, XUMHYecKass CBs3b (KOBaJIEHTHas,
MOHHAsl, METaJUIMYecKas, BOJAOPOHAs), KpUCTAINIMYECKasi PEIIETKa, TUIbl XUMUYECKUX
peakuii, pacTBOp, AIEKTPOJUTHI, HEIICKTPOIUTHI, 3JIEKTPOJIUTHYECKAs IUCCOLMALINS,
OKHCJIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEAKUUH, XUMHUYECKOE
paBHOBECHE); TEOPUM U  3aKOHBI (TEOpHUsl DIEKTPOJUTUUYECKOM  TUCCOLMALINU,
nepuoanyeckuii 3akoH J[. WM. MenneneeBa, 3aKOH COXpPAaHEHHUS MAacChl BELIECTB, 3aKOH
COXpaHEHMSI M TMPEBPALLEHUS SHEPIHM MPU XUMHUYECKHX PEaKlHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHHM, MHPOBO33PEHUECKME 3HAHHUs, JEXKAllMe B OCHOBE
MMOHUMAaHUSI TPUYUHHOCTU U CHUCTEMHOCTH XHUMUUYECKHX SBJICHUH, (HaKTOJIOTHUYECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U O€30MaCHOM HMCIOIb30BAHUU BaXKHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKON JIeATEILHOCTH YEJIOBEKa;

chOpMUPOBAaHHOCTh YMEHUW BBIABISATH XapaKTE€pHbIE MPU3HAKK TOHITHIA,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIME MOHATUS IIpU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX IIPEBPAILCHUI;

chOpMUPOBAaHHOCTh YMEHMM HCHOJb30BaTh XUMUYECKYI0 CHUMBOJHUKY  JUIS
cocTaBlieHUs (OPMYJI BEIIECTB U YPAaBHEHHM XUMUYECKUX PEAKIUM, CUCTEMAaTHUYECKYIO
Homenknatypy (IUPAC) u TtpuBHanbHble Ha3BaHHS OTACIBHBIX HEOPTaHUYECKUX
BEILECTB (yrapHblii ra3, yrileKUCIbII ra3, aMMHaK, raliéHas U3BeCTb, HEraléHas U3BeCTb,
NUTHEBAs CO/A, TUPUT U JPYTHE);

chOpMUPOBAaHHOCTh YMEHUW OMNPEIENSITh BAJICHTHOCTh W CTENEHb OKHCIICHHS
XUMUYECKHUX AJIEMEHTOB B COEAMHEHUSAX PA3JIUYHOIO COCTAaBa, BUJ XUMUYECKOH CBS3U
(koBaJIeHTHass, WOHHAs, MeTaJUIMYecKas, BOJOpPOJHAs) B  COCAUHEHUSX, THII
KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEHIECTBA (aTOMHAas, MOJICKYJIsIpHAasi, HOHHAS,
METaJNInYeCKasi), XapakTep cpe/ibl B BOJHBIX pacTBOpaxX HEOPTraHUYECKUX COCTMHECHUI;

chOpMUPOBAaHHOCTh YMEHUW YCTaHABIMBATh MNPHUHAJICKHOCTh HEOPraHMYECKHX
BEIIECTB MO HX COCTaBY K OINpEeAEeNEHHOMY KJacCy/TpyIie COeAUHEHH (TpoCThie
BEI[ECTBA — META/NIbl U HEMETAJIbl, OKCHJIbI, OCHOBAaHHMs, KHCIOTBI, aM{(OTepHbIC
TUJPOKCHU/IBI, COJTH);

c(OPMHUPOBAHHOCTh YMEHUN pacKpbhIBaThb CMBICI MEpUOAWYECKOoro 3akoHa [l
U. MenneneeBa M JEMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX d3JeMeHTOB 1-4 mnepuonoB Ilepuoauueckoil cUCTEMBI XMUMHYECKHX
anementoB [I. V. MenneneeBa, UCTIONB3Ys TOHITHS «S-, P-, d-3JIEKTPOHHBIE OpOUTAINY,
«OHEPIreTUYECKUE YpPOBHM», OOBACHATH 3aKOHOMEPHOCTHM M3MEHEHHUS  CBOICTB



XUMHYECKHX 3JIEMEHTOB M HMX COCIMHEHWU MO TepuojaM W rpynnam llepmoamueckoit
CUCTeMbI XUMHYECKUX d1eMeHToB 1. 1. MeHneneena;

c(hOpMUPOBAaHHOCTh, YMEHUN XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa  HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIy HEOPraHWYECKHUMH BEIECTBAMHU C
MTOMOIIBIO YPABHEHUM COOTBETCTBYIOMINX XUMUUYECKUX PEAKIIHIA;

c(hOpMUPOBAaHHOCTh yMEHUS KIACCUPUIMPOBATh XUMHUUYECKHE PEAKIUU TIO0
Pa3IUYHBIM MPU3HAKaM (YUCITY U COCTaBYy PEarupylolux BEHIECTB, TEIIOBOMY 3P hEKTy
peaKiy, W3MEHEHUIO CTEMEHEeW OKHUCICHHUS SJIEMEHTOB, OOpPaTUMOCTH pEaKIINH,
Y4acTHIO KaTaJIn3aTopa);

c(hOpMUPOBAaHHOCTH, YMEHHUM COCTABJISATh YPAaBHEHMsI PEaKIM Pa3IUYHBIX THUIIOB,
TOJTHBIC ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HIOHHOTO OOMEHa, YUYUTHIBAsK YCIOBUS, IPU
KOTOPBIX 3TH PEAKIIUU UIYT A0 KOHIIA;

chOpMUPOBAaHHOCTh ~ YMEHHH  MPOBOAUTH  PEAKIUU,  MOATBEPHKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IUYHBIX HEOPTaHMUYECKUX BEIECTB, PAcClO3HABATh OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;

c(hopMUPOBaAaHHOCTh YMEHUM pacKpbIBaTh CYIIHOCTh OKHCITUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHUS IJICKTPOHHOrO OajaHca ITHUX
peaKLuii;

c(hOpMUPOBAaHHOCTh YMEHUU OOBICHATH 3aBHCUMOCTh CKOPOCTH XUMHUYECKOU
peakIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIICHHS XUMHYECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHelHero Bo3aercTBus (mpunuui Jle [arense);

c(hOpMUPOBAaHHOCTh YMEHHM XapaKTepU30BaTh XUMHUUYECKUE TPOIECCHI, JIEKAIINE B
OCHOBE IPOMBIIUIEHHOTO IIOJIyYEHUSI CEpHOM KHUCJIOTHI, aMMHakKa, a Takke
chOpMUPOBAaHHOCTh NPEJCTABICHUI 00 OOIIMX HAYUYHBIX MPUHIUIAX M IKOJIOTHYECKUX
npobiieMax XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHUN MPOBOJUTH BBIYMCICHHS C MCIOJIb30BAHUEM MOHSATHUS
«MaccoBas J0JIs BEIIeCTBa B pacTBOPE», 0ObEMHBIX OTHOLIEHUH Tra30B MpU XUMHYECKUX
peakusax, Macchl BEIECTBA WK 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 YYaCTBYIOLIUMX B PEaKIMU BEIIECTB, TEIJIOBOro 3ddexra
pEeaKIi Ha OCHOBE 3aKOHOB COXPAHEHHMsI MAacChl BEIIECTB, PEBPAILICHUS U COXPAHEHUSI
SHEPIUH;

chOpMUPOBAaHHOCTh YMEHUN COONIONATh TpaBWia IOJb30BAHUS XUMUYECKOU
MOCY/I0M U 1ab0paTOpPHBIM 000PYI0OBAaHUEM, a TAKXKE MPaBUIa OOPAIIEHHUs C BEIECTBAMU
B COOTBETCTBUH C MHCTPYKIIMSIMH TI0 BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

chOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBIMTOJIIHATh XUMUYECKUN IKCIIEPUMEHT
(pasnokeHue MepoKcUaa BOJOPO/a B MPUCYTCTBUHU KAaTalU3aTOpPa, ONPEACIICHUE CPEIbl
pPacTBOPOB BEIIECTB C MOMOLIBIO YHHBEPCAIBHOIO MHAMKATOPA, BIMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKON peaKIMK, peakllui HOHHOTO 0OMeHa, KauyeCTBEHHbBIC
peakuuu Ha cynbdar-, kKapOoHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHUs, pEIIeHHE
AKCIIEpUMEHTANIBHBIX 3ajay 1no TeMaM «Metamb» u «HemeTamib») B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH TpU OOpaIleHHH C BEIIeCTBAaMHU U J1a0OpaTOPHBIM
00Opy/ZIOBaHUEM, TMPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO DJKCIEpUMEHTa B Qopme
3aMiCHU yPaBHEHUN COOTBETCTBYIOMIMX PEAKIMid U (OPMYIUPOBATh BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

chOpMUPOBAaHHOCTh ~ YMEHUW  KPUTUYECKH  aHAJU3UPOBATh  XHUMHUYECKYIO
uHQOpPMAIIMIO, TOJTYy4YaeMyK) H3  pa3HbIX HCTOYHUKOB  (CpeICTBa  MacCOBOWM
KOMMYHUKauu, UHTepHeT U Ipyrux);



c(OpMHUPOBAHHOCTh YMEHHI COOMIONAThH MPaBUIA HKOJOTMYECKH LEIECO00Pa3HOTO
MOBEJCHMS B OBITY U TPYJIOBOM EATEIBbHOCTH B LIEJIAX COXPAHEHMSI CBOETO 370POBbS U
OKpy’arolle NpUpOJHON Cpelpl, OCO3HaBaTh ONACHOCTb BO3JEHCTBHUS Ha >KHUBBIC
OpraHM3MBbl ONpPENENEHHBIX BEIIECTB, MOHUMAas cmbica nokaszatens [1/IK, nmoscHsaTe Ha
MpUMepax CHOCOObl YMEHBIICHHUS W MPEJOTBpPALICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa;

Uig  o0yYarouuxcss C OrpPaHWYEHHBIMH BO3MOXHOCTSMM 3J0POBbSi: yMEHHE
NPUMEHATh 3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METOAAaX IIO3HAHHUS BEUIECTB U
XUMHUYECKHX SIBJICHUM;

IUI CJENbIX U CIa00BUAAMIMX OOYyYarOIUXCs: YMEHHE HCIIONIBb30BaTh PENIbe(HO-
TOUEYHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmyii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HavmeHoOBaHUe pa3jesioB U TEM NPOrpaMMbl KosmyecTBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/m Bcero|| KoutposbHbie || IlpakTuyeckue 06pasoBaTe/bHbIe Pecypehbl
paboThI paboThI

‘Pas,aen 1.TeopeTn4ecKre 0CHOBbI OpraHM4YeCKON XUMHH

1.1 |[IpegmeT oprannyeckou xuMuHu. Teopus cTpoeHus 3 Bbu6auoTteka LIOK
opraHuyeckux coejuHeHui A. M. ByTtsiepoBa https://m.edsoo.ru/7f41a636

‘I/ITOI‘O 110 pasjieny H 3 ||

‘Pa3,ae11 2.YriaeBoaopoasl

‘2.1 Hl’[pe,aeanbIe yIJ1€BOJ0PO/bl — aJIKaHbI H 2 || H H

2.2 |HempepesibHble YI/1€BOLOPO/AbI: aJIKEHBDI, 1 bubauoTteka [JOK
aJIKa/Iu €Hbl, aJIKUHbI https://m.edsoo.ru/7f41a636

‘2.3 HApOMaTI/I‘IeCKI/Ie yIJ1€BOJIOPO/IbI H || H H

2.4 |llpuposHble UCTOYHUKHU YIJ1€BOJOPOJLOB U UX 1
nepepaboTka

‘HTOI"O 10 pasjeny || 13 ||

‘Pas,qeﬂ 3.Kucinopoacoaep:xkauye opraHu4YecKue coeuHeHUs

3.1 ||CnupTbl. PeHoN 3 bu6bsaunoTteka [JOK

https://m.edsoo.ru/7f41a636

3.2 ||Anbaerugbl. Kap6oHOoBbIe KUCAOTHI. C107KHbBIE 7 1
3duUpsbl

‘3.3 HYFJIeBo,abl || 3 || 1 “ H

‘I/ITOFO 10 pa3jeny || 13 ||

‘Paaaen 4.A30TCOoaeprKalMe OpraHu4YecKre coeJUHEeHUs

4.1 ||AMUHBI. AMUHOKUCJIOTHI. besku 3

bubaunoreka HOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HanMeHoBaHUe pa3/ie/ioB ¥ TEM NPOTPaMMbI
n/n

KousimuectBO Yacos

JyeKTpoHHbIE (LU POBLIE)

Bcero| KouTtposbuble | IlpakTudeckue oGpasoBaresibHble PeCcypChl
paboThI paboThI
‘I/ITOI‘O 10 paszeny H 3 || ‘
‘Pas,aen 5.BbicOKOMOJIEKYISIDHBIE COeJMHEHU A ‘
5.1 |[[lnactmaccel Kayyyku. BosiokHa 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a636
HToro no paszgeny 1
5.2 Pe3epBHOE Bpems 1
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2 Bbu6snoreka LIOK
https://m.edsoo.ru/7f41a636
11 KIIACC
Ne HaumMeHoBaHUe pa3/fiesioB U TeM NPOTPaMMbl | KosimuectBo yacos JnekTpoHHbIe (LUPPOBLIE)
n/m Bcero| KoHTposibHBIE [pakTHYecKue o6pasoBaTeibHble PecypChbl
paboThl paboThl
‘Pas,qen 1.TeopeTn4yecKue 0CHOBbI XUMHUH ‘
1.1 ||CTpoeHue aToMOB. [lepyoinyecKril 3aKOH U 3 2 bu6bsaunoTteka [JOK
[lepronyeckast cucTeMa XMMHA4YECKUX 3J1eMeHTOB /. https://m.edsoo.ru/7f41a636
H. MeHgeneeBa
‘1.2 HCTpoeHHe BenlecTBa. MHOroo6pasue BelecTB || 4 || “ H ‘
‘1.3 HXI/IMI/I'—IGCKI/IG peakuuu || 6 || 1 “ 1 H ‘
‘I/ITOFO 10 pa3zeny || 13 || “ H ‘
‘Paaaen 2.HeopraHuyeckas XuMus ‘
2.1 |Metannbl 6 1



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HavmeHoOBaHUe pa3/esioB U TEM NPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIEe (LU POBbIE)
n/m Bcero| KourtposbHbie | IlpakTudeckue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
2.2 ||HemeTamnibl 9 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a636
‘2.3 HCBHBb HEOpraHM4Y€eCKUX U OpraHM4eCKHUX BelllecTB H 2 || H H
‘I/ITOI‘O 110 pasjeny H 17 || H H
‘Pas,aen 3.XuMMs U XKU3Hb
3.1 |XuMus U >KM3Hb 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41a636
HWToro no pasaeny 3
3.2 Pe3epBHOE BpeMst 1
Hroro no pazneny
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 4 3 Bubsnoreka LJOK
https://m.edsoo.ru/7f41a636
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