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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1o xumuu (0a30BbIl YPOBEHB) Ha YPOBEHB CPETHETO OOIIETO
oOpazoBanus s odyqarommxcs 10-11-x kimaccoB pazpaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

o OepepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit @eneparumy (B ASHCTBYIONIECH peIaKIin)

e mnpukaza MunoOpuayku ot 17.05.2012 Ne 413 «OO6 yTBepkIeHUHU
denepanbHOTO TOCYAapCTBEHHOTO O0Pa30BATEIBLHOTO CTaHAAPTAa CPEIHETO
obOmero oOpa3oBaHus» (C W3MEHCHHSIMH, BHECEHHBIMH IIPUKA30M
Munnpocsernienus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemienus ot 18.05.2023 No 371 «O6 yTBepx’AcHUU
deneparibHON  00pa3oBaTENIbHOW  MPOTPAMMBI  CpPEeJAHEro  oOIIero
o0pa3oBaHUs;

e mnpukaza MunmnpocBemenus ot 22.03.2021 No 115 «OO6 yTBepkaeHUU
[Topsinka opraHM3aIiii U OCYIIIECTBICHUS 00pa30BaTEIBHOU ACATEIHHOCTH
10 OCHOBHBIM O00IIIE00pa30BaTEIbHBIM MPOrpaMMaM — O0pa30BaTEIHHBIM
porpaMmaM HadyaJbHOrO OOIIEro, OCHOBHOTO OOIIEro U CPEAHEro OOIIEro
o0pa3oBaHUs;

o CII 24.3648-20 «CaHuTapHO->IUJAEMHOJIOTUYECKHE TpeOOBaHUSA K
OpraHu3alysM BOCIUTAHUS U OOy4YEHUs, OT/AbIXa U O3J0OPOBJICHUS JCTEH U
MOJIOZICKH», YTBEP)KIEHHBIX IOCTAHOBIEHWEM TJIABHOTO CAHUTAPHOIO
Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnyeckue HOPMATUBBI U TpeOOBaHUS K
oOecrieyeHuto Oe3zonacHOCTH W (WiIM) OE3BPEJHOCTH ISl  4YeJlOBEKa
(bakTOpOB Cpenbl OOWTaHWS», YTBEP)KIASCHHBIX IMOCTAHOBJICHHEM TJIABHOTO
canutapHoro Bpaya ot 28.01.2021 Ne 2;

e KOHUENIMUM TpenogaBaHusi xumuu B Poccuiickonn — @enepauuu,
yTBEpKJIeHHOH pacniopsikeHueM [IpasutensctBa ot 09.04.2016 Ne 637-p;

e (eaepanbHOI paboyeil mporpaMMbl O YUEOHOMY MPEAMETY «XUMUSD.

o [lonmoxenus o pabouyux TmporpaMmax Y4eOHBIX MPEAMETOB, KYpPCOB H
MOJyJiIe, Y4YeOHBIX KYpCOB BHEYpO4yHOH jesTteapHOCTH B MAOY
[TepeBanosckas COIIl (nmpuka3 ot 01.09.2023 Ne 239-O/1)

PaGouass mporpaMma OpUEHTHpPOBaHA Ha  IICJICBBICE  MPUOPHUTETHI,
chopMmynupoBaHHble B (enepanpbHO pabodeil TporpamMme BOCIUTAHUS W B
paboueii mporpamme Bocriutanuss MAOY IlepeBanosckas COILL

[IporpammMa 1O XWUMUHM Ha YPOBHE CpeaHEro oO0mmero oOpa3oBaHUS

pa3paborana Ha ocHoBe DenepanpHOoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit @eaepanun», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl CpeHero o0Imiero oOpa3oBaHUS
(®OIT  COO), npencrapieHHblx B @DenepaabHOM  TOCYJAPCTBEHHOM
obpazoBarenbHoM ctangapte COO, ¢ yuérom KoHuenmuu npernoaBaHus
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yueOHoro mpeamera «XuMus» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoil
denepanyy, peaqu3yIONMX OCHOBHBIE OOpa3oBaTeNbHBIE MPOTpaMMbl, U
OCHOBHBIX TOJNOKeHH «Ctparernn pa3BuTusi BocnuTanus B Poccuiickoi
Oepnepanuu Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOTrpaMMbl MO XUMHH, K OMNPEIEICHUIO
o011ei crpaTerun 00y4eHusl, BOCIIUTAHUS U PA3BUTHA, OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamMera «Xumusi» A 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIH
koHnentyanbHbie monokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJieH,
COJIEpKaHMs, PE3yJbTaTOB OOy4YeHUST W TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHu3aliy, SBISETCS HEOThEMJIEMON 4YacThl0 MX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAOIIMM ATAllOM pealn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, NPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHYECKOro O0Opa3oBaHHs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, GPOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
Yell0OBeKa, a TaKK€ OKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY
3MI0POBBIO WM TNPHUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHHUE
oOy4Jarommxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs CpeICTBAMU Y4eOHOTO
npeaMera «XHUMHs», COACPKAHUE W IOCTPOEHUE KOTOPOro ONpenesieHbl B
mporpaMme Mo XUMHH C YYETOM CHelUUKN HAyKd XUMUHU, €€ 3HaueHUs B
MO3HAHWU TIPUPOJLI U B MaTEPHUAILHOM >KM3HM OOINECTBa, a TakKkKe C Y4ETOM
o0mMX wenedl W MNPUHUUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBbI cpefiHero oo1iero oopasonanus B Poccutickoit denepaiui.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyr poJib B
COBPEMEHHOW LMBUIIM3ALMM, B CO3JJaHUM HOBOW 0a3zbl MaTepUasbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (HOPMUPOBAHKE PAIMOHAIHHOTO HAYYHOTO MBIITUICHHSI,
B CO3JIaHUE LIEJIOCTHOTO MPEICTaBICHUA 00 OKPYXAlolIeM MHUpPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCs B XMMUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSMU MTPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIIEIITHOTO
TpyJa W SKM3HU KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK Hayka
co3ujaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHSL UYENOBEUYECTBA — CHIPHEBOM,
HHEPreTHYECKO, MUIIEBON, IKOJIOTUIECKON OE30IMaCHOCTH U OXPAHBI 30POBbSL.



B cootBercTBMM ¢ OOmMMMH IEISMA W TPHHIMIIAMU CPEAHETO OOIIero
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIl YpOBEHb
U3Y4YEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKM  MUPOBO33PEHUYECKUX
OPHUEHTHPOB, YCIENIHOTO BKIIOYCHHUS B JKU3Hb COIMYMA, IPOJIOJDKCHUS
o0Opa30BaHUs B Pa3IUYHBIX 001aCTsIX, HE CBA3AHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeaMera  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOIIas M HEOpPraHUYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKor Xxumuu. @OpMHUpPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMUX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuYecKas XUMUs» CcPOpMHUpOBaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJX0/a K U3Y4YeHHI0 y4eOHOro wmarepuaiga U 0OyCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMM Ha  ONPEIETEHHBIX
TEOPETUUECKNX YPOBHAX. Tak, B Kypce OpPraHHYECKOH XWUMHHU BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOW TEOpUM CTPOCHHUS OPraHUYECKUX
COCIMHEHUN, a TaKkKe Ha YypPOBHE CTEPEOXMMUYECKHX U  DIIEKTPOHHBIX
MpEACTaBICHU O CcTpoeHuH BemiecTB. CBeneHus 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCSI B PA3BUTUU — OT YTJI€BOJIOPOJIOB JI0 CJIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COEOWHEHHN. B Kypce OpraHnyecKkom XWMHM IIOIY4YarOT pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEPBOHAYAIBHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKOU peaKIuu.

ITon HOBBIM yrJioM 3peHuss B mpeaMere «Xumus» 0a30BOro YpOBHS
paccMaTpUBaeTCs HM3yYCHHBIH HAa YpPOBHE OCHOBHOTO 0OmIero oO0pa3oBaHUs
TEOPETUUECKH MaTepual W (HAKTOJOTUYECKUE CBEACHHMS O BEIECTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHudeckas
XUMHUS» OOYYaroIMMCs TIPEAOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
MEePUOANYECKOTO 3aKOHA C OOIIETCOPETUUECKUX W METOJIOJOTUYECKUX TO3UIINM,
ryoke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMHA JTOro 3aKkoHa — OT
00001IaroIIeH 10 OOBACHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaxX W NMPUMCHCHHH, a TAK)KE O XUMHUYCCKHX PEaKIMAX, MX CYINTHOCTH H
3aKOHOMEPHOCTSAX MpoTekaHus gomoyiHseTrcs B kypcax 10 m 11 «kimaccos
AJIIEMEHTaMH COJEPKaHMs, HUMEIOUIMMHU KYJIbTYPOJOTUYECKUM M TMPUKIATHOU
XapakTep. DTU 3HAHUS CTIOCOOCTBYIOT MIOHUMAHUIO B3aUMOCBSI3U XUMUU C



JPYTMMHU HayKaMH, PAaCKpBIBAIOT €€ poJib B IO3HABATEIIbHOM M MPAKTHYECKOU
JESATEIbHOCTH 4YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K MPOIECCY
TBOpUYECTBA B OOJACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICINBATh MH(OPMALUIO U
OPUMEHATh €€ JJId TMONOJIHEHHS 3HAHUM, pEIIEHUsS WHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1ieiaom cojepkanue yueOHOTo
npeaMera  «XUMHS»  JTaHHOTO  YPOBHS  M3Y4YEHUsS  OPUEHTHPOBAHO  HA
dbopMupoBaHre y 0OYyYaroMIMXCS MHUPOBO33PEHUYECKON OCHOBBI JIi MOHHUMAHHUSA
dunocopckux uaen, TaKUx KakK: MaTepualbHOE EJUHCTBO HEOPTaHUYECKOrO U
OpraHUYeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SBICHUN NYTEM OSKCIEPUMEHTA U
pelieHus MPOTHUBOPEUMH MEXJy HOBBIMH (akTaMu U  TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEIIEHUHU 3KOJOTHYECKUX MpoOieM, a
TaK)Ke Mpo0JeM COEpeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX
TEXHOJIOTUIA U MaTEPHUAIIOB.

B nmiaHe pemeHus 3amad  BOCHUTAHUS, PA3BUTUS M COLUAIM3ALMH
OoOy4JaromMxcs OPHUHATHIE NPOrpaMMON MO XHMHHM MOAXOJbl K ONIPENEIECHUIO
COJEpKaHUS M TMOCTPOCHUSA HpeaMeTa IpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHHUBEpPCAJbHBIX y4EOHBIX JCHCTBUM, HMEIOIUX 0a30BOo€ 3HAYEHUE IS
pPa3NUYHBIX BHJIOB JICSITEIBHOCTU: pEIIEHUs MpoOsieM, TOUCKa, aHaau3a W
00paboTku uH(popMaIKi, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITA MPAKTUYECKON
U HCCIIE0BATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mpaktuke mpenonaBaHMs XUMUM Kak Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEJIHET0 00IIero 00pa3oBaHus, MIPU OINPECICHUN
COJIEpKATEeIbHOM XapaKTEepUCTUKHU IeJied H3Yy4YeHUsl MpeAMETa HalpaBlI€HUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO MpPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKM 3PEHHUsI TaKOW MOAXOJ K OINPEACICHHIO IeNel H3yueHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMH M3Y4YEHUs MpeaMeTa
«Xumusi» Ha 6a3oBom yposHe (10 —11 ki1.) siBiISIFOTCS:

e (opMupOBaHHE CHUCTEMbl XUMHUYECKHUX 3HAHMM Kak BakHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAPTHHBI MHUPA, B OCHOBE KOTOPOH
JeXaT KIIIOYEBBIC MOHATHSA, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOEHHE SI3bIKa HAYKH, YCBOEHUE U IOHUMAHHUE CYITHOCTH JOCTYITHBIX



0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BEIICCTB M XUMHUYECKHX pEaKlIHuid, HEOOXONUWMBIX HJs MPUOOPETEeHUs
YMEHUM OpPUEHTUPOBATHCA B MHpE BEIIECTB M XUMUYECKUX SIBJICHUI,
UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKOMN U TOBCETHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSICHEHHEM XHWMHYECKOTO OJKCIEPUMEHTa, COOJIIOJICHHEM  MpaBUII
0e301acHOro 0OpaIieHus! ¢ BeUECTBaMH.

Hapsiny ¢ atuMm, coaeprkaTenbHas XapaKTEpUCTHKA LEJIeH U 3a7a4 U3y4EeHMUs
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero oomiero obpazoBanus. CeroaHs B
OpernofaBaHNK XUMUM B Ooybliell  CcTENeHW OTHAETCsl  MPEaNnouYTeHHUE
NPAKTUYECKOH KOMIIOHEHTE COJAEpKaHUs OOy4eHHs, OpPUCHTHPOBAHHOW Ha
IOJIFOTOBKY BBIIYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3aliy, BIAACIOIIETO0 HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMH aKTUBHOTO TOJIYY€HUS 3HAHUN U MPUMEHEHHUS MX B PEaTbHOU >KU3HU
JUTSL PEIICHUs IPAKTHUECKUX 3a7ad.

B cBsa3u ¢ 3TUM npu M3yYEHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aaui, KakK:

ajanranus o0y4arouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJIEKTyallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalOIIMXCS  KIIOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIINI), WUMEIONINX YHUBEPCAIbHOE 3HAYCHHUE [Isl Pa3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJieM, MOUCcKa, aHaau3a U 00paboTKKM MH(POpPMALIUH,
HEOOXOJUMBIX Ui NPUOOPETEHMs OMbITa JAESITEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B I[IO3HAHUM XHMMHHU, a TaKxke I OIEHKH C TO3ULMH
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHSHUS BEHIECTB W XUMHUYECKUX
MIPOIIECCOB HA OPTaHU3M UYeJIOBEKa U MIPUPOIHYIO CPELY;

pa3BUTHE T03HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH 00yJarOIIMXCs: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HaHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOMCKA M aHalln3a y4eOHOH u
HAyYHO-MTOMYJISIPHON MH(OpMaLMM XMMHUYECKOTO COJIEPIKaHUs;

(opMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOLMATUBHOIO U JIOTHUECKOIO
MBILLUIEHUS], HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE y OOydYaromuxcsi YyOexAEHHOCTH B T'yYMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PENICHUHU TJI00aTBHBIX MPOOIIeM
palMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS SHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs MPUPOIAHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOIro
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHHUs OIbITA
WCITOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JUIsi TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuebHOM miaHe cpeaHero oOmero ooOpa3zoBaHUs MpPeAMET «XHUMUS»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeAMETHON 00sactu «EcTecTBeHHO-HAYYHBIE
MIPEIMETBD).

OO611ee ynciio 4acoB, OTBEIEHHBIX JJI U3yYEHUs XUMHH, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 ygaca (1
yac B Hegenro), B 11 kimacce — 34 yaca (1 yac B Hezleno).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMUM

[IpenMer opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MOsI0KeHUA. CTPYKTYpHBIE (hOPMYIIbI
OpraHMYeCcKUX BemlecTB. [omoisiorusi, wu3omepus. XHUMHYECKass CBsSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKkaluyd OpraHnyeckux BemecTB. Homenknarypa
OpPraHUYECKUX COEAMHEHHUH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BOKHEUIIUX MTPEACTABUTENEN KIACCOB OPraHNYECKHUX BELIECTB.

OKCHEepUMEHTAIBHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHUYECKHX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEUIECTB, HAONIOJCHHUE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
npocTeillline MNpeCTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMICTBa
(peakuuy 3aMelIeHHs M TOPEHMs), HAaXOXKIEHUE B NPUPOJIE, MOJy4YEHUE WU
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUN Psl. DTUIECH U MPONUIIEH —
npocTeiiline MNpeCTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS H
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHMSI, TOMOJIOTHUECKUN psifl. ALleTUIICH
— MPOCTEHIINIA TPEeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3NYECKUE WU
XUMUYECKHE CBOMCTBA (pEaklMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALINH,
rOpeHus), MOJyYeHrne U MPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3HUECKUE M XMMHUYECKHE CBOWMCTBA
(peakiuy rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U TIpUMEHEHHE. 10.1yo:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Cceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NoyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOJAAMH, IPUHAICKAIUMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIE€BOAOPOROB. lIpuponmHbBIM ra3 um noOmMyTHBIE
HepTsaHble Ta3bl. HegTh m e€ mpoucxoxaenue. Crnocobbl mepepaboTku HePTH:
NEPETOHKAa, KPEKUHI (TepMUYECKHUI, KaTaluTH4ecKuil), mnuposu3. [IpoaykTsl
nepepaboTky He()TH, UX MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepabOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBPAILECHUN:
O3HAKOMJIEHUE C 00pa3llaMH TUIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJOB U
rajJOreHONPOU3BOIHBIX, IPOBEJCHUE MPAKTUYECKOW pabOThl: MOJyYEHUE 3TUJICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Beluucnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELIECTB WM MPOJAYKTOB PEAKILIUH).

Kucnopoaconepxanue opranniecKkue coeIMHeHHUs

[IpenenpHple OMHOATOMHBIE CHOUPTBL. METaHOI H AITAaHON: CTPOCHHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBAa (peakUuMu C AaKTUBHBIMH MeETaJlJlaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpuMeHeHue. BoIopoaHbie CBA3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAaHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaToMHbBI€  CHUPTBL. OJTWICHIJIUKOJIb W  TJIMLUEPUH: CTPOEHUE,
¢uznyeckne W XMMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO ILEJIOYHBIMU
MeTaJlJIJaMHl, KaueCTBEHHasl PEakiisi Ha MHOTOaTOMHbIE crnupThl). [leficTBue Ha
OpraHu3M 4enoBeka. [ [puMeHeHune rimneprHa U STUICHTITMKOJIA.

@deHoJ: CTpOCHHE MOJIEKYJbl, (U3NYECKUe U XUMHUYECKHE CBOWCTBA.
Tokcuunocth penouna. [Ipumenenue denona.

Anpperunpl U kemouvl. DopMalblIerui, AaueTaNbAETU]: CTPOECHHE,
duznyeckue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKIIMH ), IOTYYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepuuKaiim), nojayyeHue U NpuMeHeHue.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCTIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIee JeHCTBHE.

Cnoxuple »¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCHOT. ['maponus
cl10kHbIX 3¢upoB. XKupsl. 'uaponns xupos. Ilpumenenue xupos. buonornueckas
POJIb )KUPOB.



VYrineBompl:  cocTtaB, KiuaccuuKanuMs ~ yriaeBoAoB  (MOHO-, JAH- W
nosicaxapuibl). ['Mroko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poisib. @orocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojanbie noaumepsl. CTpoeHne Kpaxmania u
nenono3bl.  du3ndeckue M XMMHUYECKME CBOWMCTBAa Kpaxmana (THApoJiu3,
KaueCTBEHHAs PEAKIIMsI C HOJIOM).

DOKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaILICHUMN:
IpOBEJCHUE, HAOJIOJEHUE U OINKUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OpPEHHE
CIUPTOB, KAaUE€CTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TIIMIIEPUHA C
rugapokcuioMm meau(Il)), anpaernnoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojmelcTBUEe Kpaxmajaa C HOJIOM),
IPOBEJICHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

PacuérHrbie 3amaun.

Bbluucnenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN).

A3oTcoeprkalue OpraHuuecKue COeJUHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. Puznyeckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IMlKHA). buomornyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpPMYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

OKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpPALCHUM:
HaOJII0/IEHUE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHHUS

OCHOBHBIE MOHATHSI XWUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOAbBl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCOUHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaLICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanu3arus MeXNpeaMETHBIX CBSI3€H MPU U3YYCHUU OPTaHUYECKOW XUMUU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATUMN, SBIISIONINXCS CHUCTEMHBIMH JJIsi OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEeHHO-HAYYHbIE MTOHATHS: SBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCH(UKAIUsI, TEPUOAUIHOCTD, HAOIIOICHHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duszuka: MaTepus, OSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPreTHUECKUN YPOBEHb, BEIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUYUHBI U SAUHHIIBI NX U3MEPEHHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIECTB B OPraHU3ME,
¢dboTtocuHTE3, OMOJIOTHYECKH aKTHUBHBIE BemiecTBa (OENKH, YIJIEBOMABI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYpPCBHI.

TexHosnorus: mNHIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIHLHOTO MUTAHUA,
MOTOIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE TPEnapaThl, MaTepHalbl U3
WCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TOMNBI. JJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHrs JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBbIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOHPUTYpaLHsi aTOMOB.

[Tepnomnueckuii 3akoH U llepuomnyeckas cucTeMa XMMUUYECKUX DIJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoauyeckoro 3akona u llepuoguyeckoil cucTemsl
xumudeckux sneMmeHToB Jl. M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIINaM W TMEPHOJIaM.
3HadYeHUe NEePUOANUECKOT0 3aKOHA B pPa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHYECKOM CBA3U
(KOBaJICHTHAsI HEMOJISIpHAs W MOJSPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
aKuentopHsiil). Bomoponnas cBsi3b. BajneHTHOCTb. DIEKTPOOTPULIATETBHOCTD.
Crenenb okuciienusi. IoHbI: KaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTALUTNYECKON PEIIETKHU.

[TonsiTie 0 nucnepcHbIX cuctemMax. VICTMHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J11 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COECIMHEHUM. Homenknatypa
HEOPraHUYECKNX BEIIECTB. ['‘€HETMUYECKas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Krnaccupukanuss — XUMHUYECKUX — pEakiuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHUA U MPEBPAILCHUS SHEPTUH IPU XUMUUYECKUX PEAKIHX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3InyHbIX (akTopoB. OOpaTtumble
peakuuu. XuUMHYECKOoe paBHOBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onexrponutuueckas auccounanus. CuiabHbIe U cliadbie 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LLIEJIOYHAsL.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Y4YE€HUs BEIIECTB WU WX MPEBPAILICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3yeMeHToB JI. .
MenpeneeBay, U3yuyeHHE MOJEJEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJCHHE |
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHNE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUU KATAIU3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHUBEPCATBHOTO WHAMKATOPA, PEAKIMH HWOHHOrO0 OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pazandHbix (HakTOpoB HA CKOPOCTh
XAMHUYECKOU peaKIum».

Pacuérnrble 3amaun.

Pacuétel 10 ypaBHEHUSM XUMHYECKMX pEaKuid, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUETBI, PACUETHI C MCIIOJIb30BAHUEM IIOHSTHS «MacCOBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilonoxenne HemerauioB B Ilepuomndeckon  cucreme
xuMuueckux syeMeHToB J[. M. MenpaeneeBa U OCOOEHHOCTU CTPOCHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETA/UIOB. AJUJIOTPOIUS HEMETaUIOB (Ha MpUMEpE
KHCIIOpoJa, cephrl, pochopa u yriepona).

XUMHUYECKUE CBOMCTBA BAXHEUIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COCIMHEHUM.



Merannel. 1lonoxxenne meramnos B Ilepuoandeckor cUCTEME XMMHUYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. OOmue gusnyeckue cBorcTBa MeTaiuioB. CriaBbl METaJIOB.
DIEKTPOXUMHUYECKUN DS HAMIPSYKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BAaXXHEUIIMX METAUIOB (HATpUM, Kalui, KaJblHM,
MarHui, allfOMUHUH, IMHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

OO6mue crnocoObl MmoyuyeHuss MeTawioB. lIpuMeHneHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Yy4YEHUS BELIECTB W MX MPEBPAILLICHUII:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbDY, O0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANILHBIX 3a/a4, HAOJIOJEHUE W OIUCAHUE JIEMOHCTPAIMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIIPOKCHUIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0Yei, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLJIOB).

Pacuérnrble 3amaun.

Pacuétel maccel BemecTBa WM 00BEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIMH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET IIPUMECH.

XumMus ¥ ’KU3Hb

Ponp xuMum B 00ecrieueHUH IKOJIOTUYECKOM, YHEPreTUUeCKON U MUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpeacraBnenuss 00 OOHMMX HAay4YHBIX MPUHIMIIAX TPOMBIIUICHHOTO
MOJIyYEHUs BaXXKHENIIUX BEIECTB.

UenoBek B MHpE BELIECTB M MATEPHAIOB: BAXKHEUILIHWE CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKW, CTEKJIO, KEepamuKa,
MaTepuabl JIJs AJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJbHbBIC
ya0OpeHus.

XuMHST U 3J0pOBbE YEJIOBEKA: NPAaBWIA HKCIOJIb30BAHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MACHOTO HUCIIOIB30BAHUS MPEMapaToB ObITOBOW XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammss  MeXNOpeaIMETHBIX  CBsi3ed TpPU  HW3YYCHHH  OOIIeH U
HEOpPraHU4ecKorM XuMHM B 11 Kilacce OoCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHSTHHA, SBISIOIIMXCS
CHUCTEMHBIMHM JIJISl OTZICJIBHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O [IUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiacCUuUKaus, TEePUOIUNIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.



®dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOI, PaJHOAaKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIIMYMHBI M €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusa: kieTka, oOpraHumsM, OJKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTHI, BUTAMHHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
pecypchl.

TexHonOTHS: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUTYPTrHsi, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTepHUajoB, CEIbCKOXO3SIMCTBEHHOE MPOM3BOJCTBO, IHIICBAs
IPOMBIIIIICHHOCTh,  (papMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHUX IMPernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaOB,
AJIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4YaroNIMMHUCSL MPOrpaMM CpelHero oOiero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOMWYecKod OCHOBOW IS
pa3paboTKu TJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHCTEMHO-JIEATETLHOCTHBIM TOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKIAHCKONW HWIECHTHUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, TPHUCYIIIUMH IICJIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
[[EJIN U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B
CAVMHCTBE YYCOHOW ¥ BOCIHUTATEIHLHON JEATEILHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HIealaMd POCCHUMCKOTO TPakJaHCKOro O0OIlecTBa, MPUHSATHIMU B OOILIECTBE
HOpMAaMH U TpaBWJIaMH  TOBEJIEHUSA, CHOCOOCTBYIOIIMMU  IPOIIECCaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOydJarommxcs.

JIngyHOCTHBIE pPE3ylbTaThl OCBOEHHUSI TpeAMeTa «XHUMHUS» OTpakaroT
c(hOpPMHPOBAHHOCTh OTBITA ITO3HABATEILHOW W MPAKTUYECKON JCSTEIHHOCTH
OOyYaroIIMXcs MO peau3aiii MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpakaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXCHUS K 3aKOHY U TTPaBOTIOPSIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH NPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJBHBIX 3aJ1a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaThb WM IPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTUKY MU
apryMEHThI JPYTUX IPU aHAJIW3€ Pa3IMYHbIX BUIOB YUEOHOU JAESTEIbHOCTH;

2) IATPUOTHYECKOTO BOCTIUTAHUS

LEHHOCTHOIO OTHOLICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTE€YECCTBCHHON XMMUH;

YBOKEHUA K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U INPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHUHM U MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPaBCTBEHHOI'O CO3HAHHUs, ’TUYECKOTO IIOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUU, CBSI3aHHBIE C XUMUUECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHHWE M TMOCTYIKH CBOUX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHbI 3/10POBbSI:

MOHUMAaHUsl LIEHHOCTEH 3J0poBOro u Oe3omacHOro oOpa3a KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHus ¢ BeUIeCTBAaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIILHOCTH;

IIOHUMAHUsl LEHHOCTU IMpaBWJ HWHAUBUIAYAJIBHOIO W  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEACHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHUS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIENOBATEIbCKON
NEATEeTbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W JPYTUX  BHJAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTME B PEIICHUM IIPAaKTUYECKHUX 3ajad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUeHHUIO0 MPOodecCruid pa3IuvaHoOro pojia, B TOM
YHCJIe HA OCHOBE IMTPUMEHEHMS MIPEIMETHBIX 3HAHUU MO0 XUMUHU;

YBAXKEHUS K TPYIY, JIIOJAAM TPyJa U pe3yiabTaraM TPYIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIWBUIYAIBHON TPACKTOPUU
oOpaszoBaHus, Oyaymieil mnpodeccuu W peanu3alud COOCTBEHHBIX >XHM3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKU 11e71eCO00pa3HOTO OTHOIICHUS K MPHUPOJIC, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHHS TJIO0AJTBLHOTO XapaKTepa SKOJIOTHYECKHX IMPOOJIeM, BIUSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE PUPOTHON U COUUAIIBHOM CPEBI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJB30BAaHUSA JOCTHIKCHHH XUMHH IS
pEUIEHHST BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIBL30BAHNS;

AKTUBHOTO HEINPUATUS JCUCTBUH, TMPUHOCIIIMX BpEI OKPYKaKOIIEeH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpUSTHBIE SKOJOTHUYECKHE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYMS Pa3BUTOIO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHI,
OIbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJIBLHOW, KOMMYHHKATHBHOW W COLAAIBHOU
MpPaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH  UJICOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAaHUSl CHenu(PUKU XUMUM KaK HAayKd, OCO3HaHUsI €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIILICHUS, CO3/IaHUM IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABI M YeJIOBEKa, B
MO3HAHUU TIPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIEeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH IS COBPEMEHHOU
UMBWIM3ALUU: B €€ TYMAaHUCTHYECKOW HAIPABJICHHOCTH W BAXXHOW pOJUA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIIEHUU TI00ATBHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SHEPrETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECIICUYEHUU YCIOBHIMA
YCHEUIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM >KM3HU KaXJAOro 4ujeHa
OOIIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU HCMOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SBJICHUA OKPYXKAIOIIETO MUpPA U
MIPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHBIX (AaKTOB W HMCIOIIUXCS JaHHBIX C I[EIbI0 TOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCITOJIb30BaTh XUMUYECKHE 3HAHUS IS
pelIeHus mpooJieM B PealTbHBIX JKU3HCHHBIX CUTYAIIHAX;

MHTEpeca K TIO3HAHMIO U UCCIIeIOBATEIILCKON IeATEeIHbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJIYICHHIO HOBBIX 3HAHUH 10 XUMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K OCOOEHHOCTSAM TpyJia B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYUMbBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U cHeludUKy METOJOB IO3HAHMUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
MpoIIecC, CUCTeMa, HAYIHBIA (haKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEAOBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaJIbHbIC Y4eOHbIC NeHCcTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBanue (G YHKIIMOHATBLHOM
I'PaMOTHOCTH M COIIMATILHOW KOMITETSHITH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBYS B TIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YyJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJIATHUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHSA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3UpoOBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENETATh LENU JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C IOCTABJIEHHBIMHU LEIISIMU;

VCTI0JIb30BATh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBILIJICHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKUA IMOHATUM M YCTAaHABJIMBATH MX B3aHMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTAEIBHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHMUS M KPUTEPUH I KiIacCUPUKAIMK BEHIECTB U
XAMHUYECKUX PEAKIUN;

yCTAHABIMBATh IMPUYUMHHO-CICJICTBEHHBIE CBA3U MEXKIAY M3y4aeMbIMU
SABJICHUSIMU;

CTPOHUTH JIOTHYECKUE pacCyXAcHUsA (MHIYKTUBHBIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B MPOIIECCE MO3HAHUA, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUEC
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIBHBIC IIPEACTABICHUS — XUMHUYCCKUM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (QOopMysa, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MpU PEHICHUU Y4eOHBIX MO3HABATENBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MIPH3HAKOB M3y4YaeMBbIX BEIIECCTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO TMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peaKkuu;

dbopMyIUpOBATH IIEIH U 3a/1a41 UCCIIC0OBAHUS, HCIIOIB30BaTh ITOCTABIICHHBIC
U CaMOCTOSITCIIbHO C(HOPMYIMPOBAaHHBIE BONPOCHI B KadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIaJICTh HABBIKAMH CAMOCTOSITEILHOTO IUJITAHUPOBAHMUS M TPOBEACHUS
YYCHUYECKUX JKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUSI HAOIIOIATh 32 XOJIO0M
IpoIiecca, CaMOCTOATEIIBHO MPOTHO3UPOBATh €ro pe3yibrar, (opMyJIHpOBaThH
0000I1IeHUS U BBIBObI OTHOCUTEIIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJIAITh 00OCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYCHHYECKOM HCCICIOBATEIHCKOM W MPOCKTHOM
JESATEILHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIIEHUS MNPAKTUYECKUX 3a/1ady, IMPUMEHEHUIO Pa3InYHbIX
METOJI0B MO3HAHUSI.

3) padora ¢ uHopManmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX WHPopManuu (HAy4dHO-
MOMyJIsipHAasl JIUTepaTypa XWMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIC TIOCOOUS,
pecypcbl MHTEepHETa), aHaMM3UpOBaTh MHPOPMAILIUIO PA3IUYHBIX BUIOB U (HOpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCT;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpPMAIlMU, HEOOXOAUMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajaad
OTpEENEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCIHOJb30BaHUSI WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHbBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaNbHYIO  (opMy  mIpencTaBICHHUS
uHbopMaIuu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeACTBa IMpu pabdoTe ¢
XUMUYECKON uH(pOpMaleil: NpUMEHSATh MEXIpeAMeTHble ((pusuyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (OpMYITbl, a0OpeBUaTYphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENCTBA
HaIJISIHOCTH.

OBiaseHue yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSIMH

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAaeMOM TEMBbl B XOJ€ AUAJOra W/WUiu
JUCKYCCUM,  BBICKAa3bIBaTh  HJeH, (DOpMyIHpoOBaTh CBOM  IPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS MPEIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAlUEd pe3yJbTaTOB MO3HABATEIBHON [EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU NP BBITIOJHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEJOBAaHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro npoekta u (GopMylIupoBaTh BHIBOIbBI
10 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTrJIacoBaHUS TMO3HIMI B
X0J1€ 00CYXX/IeHUSI 1 00OMEHA MHEHUSIMU.

OBi1aieHHe YHUBEPCAJbHBIMYU PeryJIATUBHBIMHU 1eliCTBUAMM:

CaMOCTOSTENIbHO IJIAHUPOBaTh W OCYLIECTBIISTH CBOK ITO3HABATENIBHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJayd, KOHTPOJIMPOBATb MU IO MEpe
HEOOXOJMMOCTA KOPPEKTHUPOBATHh TMpPEAJaraéMblii ajIrOPUTM JEHCTBUM TIPH
BBITIOJTHEHUU Y4Ye€OHBIX W HCCJIEAOBATENbCKUX 3ajlad, BBIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX peleHuss ¢ Y4ETOM TMOITY4YEHUs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JESITEIIbBHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTPAXKAOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPA, POJIM XHWMHUU B TO3HAHWUU SIBICHUU



opuponbl, B  (OPMHPOBAHMM MBIIUICHUS W KyJIbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHOU I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUs MPAKTUYECKUX 3a/1a4
U DKOJOTM4EeCKH OOOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3JIOPOBBIO M NPUPOAHOMN
cpexne;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHUH, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolMe MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyna (pa3BépHyTas U COKpalI€HHAs), MOJIb, MOJSpHAs
Macca, MOJISIpHBIH O0BEM, YIJIEPOAHBIM CKeleT, (YHKIMOHANbHAs TIpymia,
paaukai, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YIIEBOAOPOHI,
KHCJIOPOJ M a30TCOJEpkKAIIME COCAUHEHUs, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHPOBO33PECHUYECKHE 3HAHMS,
JeKallUe B OCHOBE ITOHUMAHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHWA O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0e30MacCHOM HCIIOJb30BAaHUM BAKHEWILIUX OPraHUYECKHX BEIIECTB B OBITY H
IIPAKTUYECKOM JESITEIIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHHMM BBISBIATh XapaKTEpHbIE NPU3HAKU IOHATHUM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOEHUS U NIPEBPAILECHUNA OPraHNYECKUX COCIMHEHHI;

c(hOpPMUPOBAHHOCTh YMEHHUI MCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAUIEHHON)
GopMysl OpraHMYECKUX BEIIECTB M YPaBHEHUH XUMHUYECKHX  PEaKIIHi,
W3rOTaBIMBATh MOJEIW MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUTIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJICKHOCTh W3YUYEHHBIX
OpraHMYEeCKUX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpenelEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (YTIeBOMOPOAbI, KHCIOPOA U a30TCOJEprKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucremarnueckoir HomeHkinatype (IUPAC), a Takke NpuUBOAWUTH TPUBHAIBHBIC
Ha3BaHUSl OTACNIbHBIX OpPraHUYECKHUX BEIIECTB (ATUJIEH, MPOIMUJIEH, AlETUJIEH,
STWJICHTJIMKOJb, TIULEPHUH, (EeHOJ, (opManblIerui, aleTaabIerui, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
bpyKTO3a, KpaxMas, LeIi0103a, TIUIHUH);

c(hOPMUPOBAHHOCTh yMEHUSl ONPENEIATh BUIbl XHWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAMHEHUSAX (OAUHAPHBIE U KPaTHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSITHh TMOJOXKEHUS TEOPHUH CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA THUIHMYHBIX MPEACTaBUTENCH pa3InuHBIX
KJIACCOB OpPTaHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWJICH, alleTHUJIeH,
Ooyramuen-1,3, mermnOyramuen-1,3, O€H30J, METaHOJ, JTAaHOJ, ATHJICHTIUKOIb,
TJIMLIEPUH, (EHOJI, alleTalbIeTu, MypaBbUHAs W YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HHUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUi ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHUKH YTIECBOIOPOIHOTO
Colpbsd (He(Th, NPUPOAHBIA Tra3, Yrojb), CHOCOOBI HX TMEpepadOTKH U
PaKTHYECKOEe MPUMEHEHHUE MPOTYKTOB MEePEpadOTKH;

c(OPMUPOBAHHOCTh YMEHHUHM MPOBOJUTH BBIYMCIECHUS 10 XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA
peaKuu 1O H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB UJTU MPOTYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMOW 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HaHUs, UCIOIb3yEMbIX B XUMHUH MIPU M3YYEHUU BEUIECTB U
XUMHUYECKUX SIBJIEHUH (HAO0Jt0/IeHUE, U3MEpPEHHEe, IKCIEPUMEHT, MOICTTUPOBaHNUE),
UCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS M TPUHATHS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKON
NoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSMHU MO BBITOJHEHUIO JaOOpaTOPHBIX
XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIA
HKCIIEPUMEHT (TPEBpAIICHUs OPraHMYECKUX BEUIECTB MPU HArpeBaHUM, MOJTyYCHHE
OTHJIEHA W W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BEILECTB, JeHATypauusi OCJKOB MpU HArpeBaHUM, LIBETHbIC pPeakUuu OEIKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TMpU OOpalleHUuH C
BelleCTBaMH U J1a00OpaTOpPHBIM O0OPYJOBaHHEM, MPEACTaBIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIepUMEHTa B (hopMe 3amucH YpaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XMMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
uHpopMaiuu, IHTepHET U ApYyTUX);



chOPMHPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  TpPaBWIA  AKOJOTHYECKU
1[EJIeCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOW JESATENBHOCTH B IEJAX
COXpaHEHHUsI CBOETrO 3J0POBBbS U OKPYKAIOIIEH MNpUPOAHON Cpeibl, OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHX
BeIllECTB, MOHMMAasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAllEHUS WX BPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00OyYaronIuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBbIX M CHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE HCIOJIb30BATh
penbedHO-TOYeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUA Kypca «OOmas ¥ HeopraHUYecKas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBJISAIONIEH
€CTECTBCHHO-HAYYHOM KAapTHHBI MHpa, POJM XHUMHUHA B TIO3HAHUM SBJICHHUI
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM TS pEIIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUH 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTAITMYECKasl peréTka,
TUNBl  XUMHUYECKUX  pPEaKIMid, pacTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
ANEKTPOJUTHYECKAS JUCCOLUMAIMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUUYECKON peaKIuu, XMMHYECKOE PABHOBECHE); TEOPUHU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouranuu, nepuoaunueckur 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHHMsI MacChl BEILIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
P XUMUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XWMUYECKHX SIBIICHUU, (HaKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM UCIOJIb30BaHUU BXKHEUILINX HEOPTaHUYECKHUX
BEILECTB B OBITY U MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE MPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHSTHS IPU
ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYH) CHMBOJIUKY JUIS
cocTaBieHUs: (OpMyJl BEIIECTB U  ypPAaBHEHUHM XUMMUYECKHUX  PEAKIIH,
cuctematuieckyto HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeHIECTB (yrapHblid ra3, YrJEKHUCIbIA ra3, aMMHak, Tami€Has
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, MIUPUT U JPYTHE);

c(OpPMUPOBAHHOCTb YMEHUN OIPEAEIATh BAJIECHTHOCTh U CTENIEHb OKUCIICHMUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BeLIeCTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJIJTIMYECKAsI), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX
COCJIMHECHUN;

c(OpPMHUPOBAHHOCTb YMEHUU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBY K OIpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHU (TPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa .
U. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX J3JieMeHTOB 1-4 mnepuonoB Ilepumoanyeckoit cCuCTEMBI
xumuueckux snmemenToB J[. M. MenpeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUe YPOBHU, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M UX COEOUHEHHU
o repuoAaM u rpynmnam llepuonrdeckoi cuCTeEMbl XUMUYECKUX A1eMeHTOB []. 1.
Mengeneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh  (OMHCHIBATh)  oOLIMe
XUMHUYECKHME CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE TEHETUYECKOW CBS3U MEXIY HEOPTaHUYECKUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATh XUMUYECKUE PEAKIMH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEIIOBOMY
abdexTy peaknuyd, U3MEHECHUIO CTETCHEW OKWCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTb YMEHHMI COCTABJIATH YPAaBHEHUS PEAKLUMHA PA3IUYHBIX
THUIIOB, IIOJIHBIE U COKPALLEHHBIE YPABHEHUS pPEaKUUi HOHHOTO OOMEHA, yUUThIBasI
YCJIOBHS, IPX KOTOPBIX 3TU PEAKIIMU UAYT 0 KOHILIA;



cOpPMUPOBAHHOCTh YMEHUW MPOBOAUTH pEAKUUH, MOATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3IMYHBIX HEOPraHWYECKUX BEIECTB, pPAClO3HABAThH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTb  OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUA MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOro OaliaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOI
peakiuu OT pa3ITuYHbIX (PAaKTOPOB; XapaKTEep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuui Jle [latensbe);

cOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE TPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS! CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTaBICHUNA 00 OOMIMX HAYYHBIX MPHUHINIAX H
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUW ra3oB
IPU XUMHYECKUX PEAKIUAX, MAacChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBbEMY OJHOTO M3 YYaCTBYIOUIUMX B PEaKIHUU
BELIECTB, TEIJIOBOro 3((dekTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELIECTB, IPEBPALCHUS U COXPAaHEHUsI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
MoCyIol U J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakXKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU MO BBIMTOJHEHHUIO JaOOPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TUUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3joKEeHUE MEepPOKCHUIAa BOJOpPOAA B MPUCYTCTBUM KaTaau3aTropa,
ONpEJENeHHEe Cpelbl pPacTBOPOB BEUIECTB C MOMOIIBIO YHHBEPCAIBHOIO
WHANKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIiu,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbBIE PEaKIMU Ha Cyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHHUU C BEUIECTBAMU U JIa0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaThl XUMHUYECKOIO JKCIEpUMEHTa B ¢opMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuil U (OpMYyJIHpPOBATh BHIBOJBI HAa OCHOBE
ATHX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MaccOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHx);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  MpaBWJIa  AKOJOTUYECKU
1[eJeCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOM JCATENBHOCTH B IEIAX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH MNPHUPOJHON CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA KUBbIC OPraHU3Mbl ONPEIEIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpumepax CcrnocoObl yMEHBIIEHUS H
MPEIOTBPALIEHUS X BPEAHOTO BO3JICVCTBHS HA OPraHW3M YEIIOBEKA;

JUIst 0OyYaronIMXcsi ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIENBbIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XuMHYECKUX

dbopmy.
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10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (audposbie)
Ne i/m Kontpoasnbie | IIpakTuuyeckue p
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckue OCHOBbI OPraHUYeCKON XMMUH
[Ipenmet opranunyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUM A. 3 https://www.yaklass.ru/
M. bytneposa
Wroro mo pazneny 3
Pasznen 2. YraeBoaopoabl
2.1 [IpenenbHbIE YrIeBOOPOABI — aJIKaHBI 2 https://www.yaklass.ru/
29 HenpenenbHbie yriieBOLOPOIBL: AJIKEHBI, 6 1 https://www.yaklass.ru/
' aJKaJIMEeHBI, AIKWHbI
2.3 ApomaTH4ecKue yriaeBog0pOIbl 2 https://www.yaklass.ru/
24 IIpupoaHbIE HCTOYHUKHU YIJIEBOJAOPOIOB U 3 1 https://www.yaklass.ru/
' UX TepepaboTKa
Hroro 1o pasneny 13
Pa3nen 3. Kuciopojacoaepskamue oprannieckie coenHeHust
31 Crmptel. deron 3 https://www.yaklass.ru/
3. Anpaerunsl. KapOOHOBBIE KUCTOTHI. - 1 https://www.yaklass.ru/

CrnoxHuble 3¢upbl
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http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

https://www.yaklass.ru/

3.3 VYrineBosl 3
Wroro mo pazneny 13
Pa3nen 4. Azorcoaep:xainiue opraHnvecKue coeTuHeHust

4.1 AMuHbI. AMHMHOKHUCIOTEL benku 3 https://www.yaklass.ru/
Hroro no pazueny 3
Pa3nes 5. BoicokoMoJieKyJIsipHbIe COeIMHEHH S

5.1 [Tnactmaccel. Kayayku. Bonokna 2 https://www.yaklass.ru/
Hroro no pazueny 2
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http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NMPorpamMmbl Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuogudeckas cucreMa XUMHUYECKUX 3 bubnnorexa [IOK
) proa https://m.edsoo.ru/7f41a636
sneMeHToB M. 1. MenaeneeBa
12 Ctpoenue BeniectBa. MHOrooopasue 4 bubnmoreka [JOK
' BEILIECTB https://m.edso00.ru/7f41a636
1.3 XVUMUYECKUE peaKuu 6 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMusi
bu6nuorexa [IOK
2.1 Merast 6 1 https://m.eds00.ru/7f41a636
bu6nuorexa [JOK
2.2 Hewmeraer 9 1 1 https://m.eds00.ru/7f41a636
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 5 bu6nunoreka [JOK
' BEILIECTB https://m.eds00.ru/7f41a636
but6mmorexa [IOK
" 17
TOTO 1o pasaeity https://m.edsoo.ru/7f41a636
Paznen 3. Xumus u :Ku3HbL
but6mmoreka [JOK
3.1 X 4
VML HOKHSHE https://m.edsoo.ru/7f41a636
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Hroro no pazgeny
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KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO Yyacon
Ne Hara
Tema ypoka KoutposbHbie | IlpakTuyeckue DOYHKIHOHAIbHAS
n/m Bcero U3YYEeHUS
padoThI padoThI rpamMoOTHOCTH
1 nenmens AHaIM3UpoBaTh,
IIpenmeT opraHnyecKoil XuMuH, €€ CeHTAOps MHTEPIPETHPOBAT
1 1 JAHHBIC U ENIaTh
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE CooTBeTCTBYIOMIE
BBIBOJbI
Teopust cTpoeHUST OPraHUYECKUX 2 Henens Ipennoxuts cnocod
o . HAY4YHOT'O UCCJIEAOBaHUA
2 coenuHenuit A. M. bytneposa, eé 1 CEHTAOPS i A
JAaHHOT'O BOIIpOCa
OCHOBHEIC ITOJIOXKCHUS
[IpencraBnenue o kinaccupukauu 3 Henens OOBACHUTD
IIOTCHIIMAJIbHBIC
oprann4eckux Beniects. Homenkiarypa CeHTA0ps 1t
3 1 MIPUMEHEHUS
(cucremaTHyecKkasi) U TpUBHUAJIbHBIE €CTECTBEHHOHAYYHOTO
Ha3BaHUs OPTaHUYECKUX BEIIECTB 3HAHHS UL 00IEeCTBa
[Ipennoxute crocod
AJTIKaHBI: COCTaB U CTPOEHHUE, 4 neniens pen
4 . 1 ceHTAOps HAay4YHOTO UCCIIEOBAHUS
TOMOJIOTUYECKHH Pl JIaHHOTO BOIIPOCA
1 Hepens OmnucaTb ¥ OLIEHUTH
OKTH6pH CHOCO6LI, KOTOpbIC
MeraH 1 3TaH — npocTenlne UCIIONB3YIOT YUEHbIE,
S5 1 4TOOBI 00ECIICUNTD
MIPEICTaBUTENH AJIKAHOB HAAERHOCTS TARHLIX 1
JIOCTOBEPHOCTH
00BSICHEHHUI
2 Henens AHaIU3MPOBATH,
OKTSOPs WHTEPIPETUPOBATH
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 JaHHBIE U €71aTh
COOTBETCTBYIOIIUE
BBIBO/JIbI




3 "Heaens OueHuBaTh HAYYHBIE
. apryMeHTHI U
7 DTUIICH ¥ TIPOTIIICH — TIPOCTEMNIITIE OKTAOP IOKA3ATEBCTBA 13
MMpEACTAaBUTCIIN AJIKCHOB Pa3JIMYHBIX HCTOYHUKOB
(mampumep, razera,
WuTepHeT, *KypHAJIbI)
4 Henens OOBICHUTD
[Ipaktudeckas padbora Ne 1. «[lomyuenue OKTSAOps TIOTCHIMATIBHBIC
8 . HpUMEHEHHS
ATUJICHA U U3YYEHUE €r0 CBOMCTBY CCTCCTBEHHOHAYUHOTO
3HAHUS JUISI 00IIIeCTBa
Ankanuensl. byranuen-1,3 u 1 megens Ipennoxuts crocod
metunoyraauen-1,3. Tloaydyenne HOSIOpSI HayHHOTO HCCTICNOBAHMA
? JAaHHOT'O BOIIpOCa
9 CHHTETUYECKOT0 KayuyyKa U PEe3UHBI.
PK:IIpon3BoacTBo noJnMepoB Ha
npennpusTusx komnanuu CUBbVYP.
AJIKUHBIL: COCTaB U 0OCOOCHHOCTH 2 Hepens AHanu3upoBaTh,
o HHTEPIIPETUPOBATH
CTPOEHHS, TOMOJIOTHYECKHH P, HOSIOpSI PHpCETHp
10 JAaHHBIC U A€J1aTh
AlleTHIIEH — MIPOCTEUIINI TTPEACTaBUTEh COOTBETCTBYIOLIHE
aAJIKUHOB BBIBO/IbI
3 Henens AHanM3upoBars,
Brerunciienus mo ypaBHEHHIO XUMAYECKOM HOAOPs HHTEPIPETHPOBATH
11 JIAHHbBIE U IeJIaTh
peaKHHH COOTBETCTBYIOIIUEC
BBIBO/JbI
IIpennoxuth crocod
Apensl: 6eH30I1 ¥ ToIy01. TOKCHYHOCTD 4 Henens pel
12 HOH6pH HAyYHOI'0 UCCJICAOBAHUA
ApCHOB JaHHOI'O BOIIpoca
1 Hemens OOBACHUTD
['eHeTHMYeCKas CBSA3b YTIICBOIOPOJIOB, nekaops HOTEHLHAIEHBIC
13 MNPUMCHCHUS
MPUHAJISKALUX K pa3IMYHBIM KJ1accam €CTECTBEHHOHAYHHOTO
3HAHUA OJIs1 06IIICCTB3
ITprpoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: 2 nenens Tlpenioxuts crocod
14 HAayYHOI'0 UCCJIICAOBAHUA

HPUPOIHBII ra3 v NOMyTHbIE HEPTIHbIE

JAaHHOT'O BOIIpOCa




rasbl, He)Th U IPOJYKTHI €€ mepepaboTKH.
P.K.: "'a30BbIe MECTOPOKICHUS
Tromeunckoi o01acTH.

nexabpst

[IpupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB: 3 nenens Onwcath u OLEHUTH
o CII0COOBI, KOTOPBIE
MPUPOJIHBIH ra3 U NOMyTHbIE HEPTIHBIE ZeKabpst P!
HCIIOJIB3YIOT YYEHBIE,
15 ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu. 4T00BI 00ECTIEYNTH
P K. HedrsHbIE MECTOPOXKICHHS HaJCKHOCTD NAHHBIX 1
T 5 06 A . JIOCTOBEPHOCTH
FOMEHCKOM 00JIaCTH. AHTUITMHCKHI P R—
HedTenepepadaThIBAIONINI KOMOUHAT.
AHanu3upoBars,
KoHnTpomnpHas padora 1o pazueny 4 wepenss | MHTCPNPCTHPOBATH
16 6 JaHHBIC U ICJIATh
«YTIIE€BOIOPOIBI» ACKabps COOTBETCTBYIOIIHE
BBIBO/IbI
2 Henes AHaIN3UPOBATE,
IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: SIHBapS MHTEPIPETHPOBATD
17 B JaHHBIC U ICJIATh
METAHOJI ¥ 3TaHoJ. BogopoaHas cBsA3b COOTBETCTBYIOIIHE
BBIBO/IbI
[pemmoxuTh crmocod
MHOroaToOMHBIE CIMPTHL: THJIEHTJIUKOIb U 3 Henens pel
18 aHBApA HAY4YHOTO UCCIIEOBAHMS
TJIIMOECPUH JAHHOTO BOTIpOCa
4 Henens OO0OBACHUTE
@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYEeCKHe STHBAps TNOTCHIHAIIBHBIC
19 vy MPpUMECHCHU A
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHNE €CTECTREHHOHAYUHOTO
3HAHUS I 00IecTBa
AJBIETUIBL: (bOpMaJlL JeTU U 1 Hemens [IpennoxuTh ciocod
20 despans HAy4JHOTO UCCIIEJOBAHHS
aneTanplern]. AneToH JIAHHOTO BOTPOCA
2 Henens Omnmcathb 1 OLIEHUTH
despas CIoco0bI, KOTOPHIE
21 OaHOOCHOBHEIE MpeAeNTbHbIE KAPOOHOBBIC HCTIONB3YIOT YUEHbIE,

KHCJIOTBI: MypaBbUHAA U YKCYCHaA

qT00BI 00ECIIEYNTH
HaJIE>KHOCTh JAHHBIX U
JIOCTOBEPHOCTh




00bsACHEHUH

AHanu3upoBarh,
29 [TpakTrueckas padora Ne 2. «CBoricTBa 3 Hemens MHTEPIPETHPOBAT
o JAaHHBIC U OcJ1aTh
B s
pacTBOpa YKCYCHOM KUCIOTBD) denpan COOTBCTCTBYIOMHE
BBIBOJIbBI
OI_[eHI/IBaTL Hay4YHbIC
CteapuHOBas M OJICMHOBAsI KUCJIOTHI, KaK apryMeHTHI U
4 nepens 0Ka3aTelIbCTBA U3
23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX A
beBpanst Pa3NUYHBIX HCTOYHUKOB
KHCIOT (mampumep, rasera,
WHuTepHeT, )XypHabl)
1 Hemens OOBACHUTE
o4 MpL1a Kak COJTM BBICIIUX KapOOHOBBIX Mmapra HOTCHIHAJIEHBIC
o MPUMEHEHHS
KHCJIOT, UX MOIOIIEE JehCTBUE CCTECTBEHHOHAYTHOTO
3HAHUS I 00IeCTBA
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE 2 Hemens Ipennoxuts cnocod
HAaY4YHOI'O UCCJICJOBAaHU
25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX MapTa Y A
o JTaHHOT'O BOIlpoca
3¢gpupos
3 Henens AHanM3upoBars,
Kupsbl: runponus, npuMeHEeHHeE, MapTa MHTEPIPETHPOBATH
26 6 JaHHBIC U A€J1aTh
HOJIOTUYECKAS POJIb KUPOB COOTBETCTRYFOITHE
BBIBOJbI
1 Hepens AHaIU3UPOBATh
VYrieBoibl: cocTaB, KiacCUpUKAITHSI. ’
N arnpenst WHTEPIPETUPOBATH
27 Baxneiinie MNpEaACTaBUTECIIN: TTIFOKO3a, IAHHBIC U JIeaTh
(1)pyKT03a, Caxap03a COOTBETCTBYIOIIIUEC
BBIBO/IbI
Kpaxman u nemntono3a Kak IpupoaHbIe 2 Henens [Mpemioxuts crnocod
o HAY4YHOTI'O UCCJICAOBaHUs
28 nosumepsl. P.K. [Ipeanpustus nuiesoit alpens Ha}}::loro Bonpocl:l
MPOMBIIUIEHHOCTH T. TIOMEHH.
KonTtponbHas pabota no pazaeny 3 Hegens O6bsacHUTE
IIOTCHIINAJIbHBIC
29 «Kucnopoacoaepxaine opraHudecKue anpers 1
MNPUMCHCHUSA

COCOUHCHUA

€CTCCTBCHHOHAYYHOI'O




3HaHU U1 O0IIECTBA

4 genens [Ipennoxuth ciocod
30 AMMUHEL: METHUJIAMUH U aHUJINH 1 anpens HAYYHOTO HCCIIEJOBAHMUS
JaHHOT'O BOIIpOCa
Omnmcathb 1 OLIEHUTH
A b CHIOCOOBI, KOTOPHIE
MHUHOKHUCIIOTHI KaK aM(pOTEpPHBIE | Henes HOTOE3yI0T yIEHELE,
31 OpPraHUYeCcKUEe COCTUHEHHS, UX 1 \as 4TOGbI 06ECTIEUUTh
ononoruueckoe 3HaueHue. Ilentuast HaICKHOCTD IaHHBIX H
JAOCTOBCPHOCTH
00BsACHEHUIT
2 Henens AHanu3NpoBaTh,
benku xkak npupoaHbIe Mast MHTEPIPETUPOBATH
32 1 JaHHBIC U 1CJIaTh
BBICOKOMOJIEKYJISIPHBIE COETUHECHUS COOTBETCTBY IO
BBIBO/JbI
3 Henens OreHUBaTh HAy4YHbIC
apryMeHThbl U
33 OCHOBHBIC TTOHATHS XUMHH 1 Mait OKA3ATENLCTEA 13
BBICOKOMOJIEKYJISIPHBIX COEMHEHHI Pa3IMYHBIX HCTOYHHKOB
(mammpumep, razera,
WHTepHeT, )XypHaIbI)
@) 4 genens AHanu3UpOBaTH,
CHOBHBIE METOJIbl CUHTE3a i HHTEpIIPETHPOBATS
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 JaHHBIE U JIETIATH
IInacTmaccel, KaydyKd, BOJIOKHA COOTBETCTBYIOILMC
BBIBO/JbI
OBHIEE KOJIMYECTBO YACOB T10 34
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11 KIIACC

KoaunuyecTBO 4acosB

Ne Jara
Tema ypoka KoHnTpoJbHbIe DOyHKIHMOHAJIbLHASA
n/n Bcero U3YYCHUS
padoThbI rPaMOTHOCTH
AHanM3upoBaTh, 1 Henens AHanu3upoBars,
XUMHUYECKUH 3JIeMEHT. ATOM. DIIEKTPOHHAs UHTEPIPETUPOBATH CeHTSIOPs HHTEpPNPETUPOBATH
1 1 IaHHBIC U Ae)IaTh JAHHBIC U JIeIaTh
KOH(bI/IpraHI/IH aToOMOB COOTBETCTBYIOIIIUEC COOTBCTCTBYIOIIUEC
BBIBO/IbI BBIBO/JbI
Hepnozmqecm/lﬁ 3akoH U llepuoandeckas [pennoxuts criocod | 2 Hexens AHanmsnpoBars,
HAy4YHOT'O HUHTCPIPECTUPOBATH
crucTemMa XuMu4decKkux annemeHToB /1. U. Y CeHTSIOPs prpeTHp
HUCCIICJ0OBAHUA JaHHBIC U OCJ1aTh
2 MeHnieneeBa, ux CBSI3b C COBpPCMCHHOU 1 JaHHOI'O BOIIpoca COOTBETCTBYHOIIHE
Teopueil crpoenus aromos. P.K. BEIBOZLBI
ITocemenue TromeHcKO#M 001aCTHOM
ouomorexku uM. J1.11. Meneneena
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB OGwscHUTH 3 menens IIpennoxuts crocod
o IIOTCHIIUAJIBHBIC HAaY4YHOTI'O UCCJIEAOBaHUsA
XUMHYECKHX DJIEMEHTOB U UX COCTMHEHUM ! CeHTSIOpsI e 8
MNPpUMCEHCHUA JAaHHOT'O BOIIpOCa
3 IO rpymnimam v nepuogam. 3HaueHue 1 €CTECTBEHHOHAYYHOI'O
[IEPUOANYECKOr0 3aKOHA U CUCTEMBI 3HaHus JUis obecTsa
XuMu4ueckux ayemenToB .M. Menaeneena
B Pa3BUTHUH HAYKH
v 4 genens OOBACHUTD
Crtpoenue BeriecTBa. XUMUYECKas CBsI3b, €& H6 A
CCHTAOPA
4 BU/IbI; MEXaHU3MBbI 00pa30BaHUs 1 P [IPUMEHEHHS
KOBaJICHTHOH CBs3U. BogopoaHast cBsI3b CCTCCTBEHHOHAYTHOTO
3HaHM U1 00IIeCTBa
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. 1 Henens Hpemnoxkuts crocod
HAY4YHOTI'O UCCJICAJOBaHUs
Crenenn okucienus. Bemecrsa OKTAOpst i A
5 1 JIAHHOTO BOTIPOCa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTpOEHUSA




2 Henens Omucats ¥ OLEHUTH
CHOCO0BI, KOTOPBIC
[IoHsATHE O IUCTIIEPCHBIX CUCTEMAX. OKTSAOPSI ’ b
HCIIOJIB3YIOT yYEHBIE,
6 HctrHHBIE U KOJUIOWAHBIE PAaCTBOPHI. 9TO6BI 00ECTICYHTh
MaccoBas 10151 BELECTBA B PACTBOPE HAZICIKHOCTD JIAHHBIX 1
JOCTOBEPHOCTH
00BsCHEHUI
Knaccudukanus 1 HoMeHKIaTypa 3 Henens AHanusupoBaThb,
HEOPraHMYECKUX COEIMHEHHH. OKTSIOpSI MHTCPNpETHPOBATEL
7 IAHHBIE U JICIaTh
I'enernueckas CBSI3b HEOPraHUYECKUX COOTBETCTBYIOIIHE
BCIIICCTB, PA3JINYHBIX KJIACCOB BBIBOJIBI
Knaccudukanms XaMUUeCKHX peakiivii B 4 nenens OrneHuBaTh HayYHBIE
HEOPTraHMYECKOH M OPraHUYECKON XUMHUH. OKTAOPs ApryMCHTHL 1
JOKa3aTeJIbCTBa U3
8 3akoH COXPAaHCHUA MACChI BCUICCTB; 3aKOH Pa3JIMYHBIX HCTOYHUKOB
COXpPaHCHHUSA U NMPEBPAICHNUA SHCPTUH IIPH (Hanpumep, rasera,
WHTepHeT, XypHaIIbI)
XAMHYECKHX PEAKIUAX
1 Henens OOBICHUTE
CxopocTtb peakiuu. O0paTuMble peaKIuy. HOSOPSI TIOTEHINAIbHBIE
9 X NPUMCHCHUS
AMHUYECKOE PABHOBECHUE €CTECTBEHHOHAYMHOTO
3HaHMSI JIst 00IIeCTBa
[TpakTuueckast padota Ne 1. «Bnusinue 2 Henens Ipemnoxuts crnocod
10 pa3InYHBIX (PAKTOPOB HA CKOPOCTH HOAOPA HAyHTHOTO HCCICI0BAHHA
o JAaHHOT'O BOIIpOCa
XUMHUYECKOU PEaKum»
DIEeKTPOTUTHYECKAS TUCCOLIUAIIHS. 3 Henens AHanu3upoBarb,
HUHTC
[Tonsarue o BogopoaHoM nokasarene (pH) HOSIOPs PHpetEpoBate
JAaHHBIC U ICJIaTh
11 pactBopa. Peakuinu HOHHOTO OOMEHa. COOTBETCTBYIOIINE
I'maponus opraHuyecKux 1 BBIBO/IbI
HEOPraHUYECKUX BELIECTB
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 4 Henerst AHanusuposarb,
12 peakuuu. [ToHsTHE 06 SIEKTPOIU3E HOAOPsI MHTCPHPETHPOBATE

pacIuIaBoB U pacTBOPOB COJEH

JAaHHBIC U J1CJ1aTh
COOTBETCTBYIOIINE




BBIBO/IbI

[Ipennoxuth ciocod
KonTtponsnas paboTa 1o pasaeny I nenens e
13 T Jekabpst HAYYHOTO UCCIIETOBAHMUS
«TeopeTndyeckrne OCHOBBI XUMHUM» JIAHHOTO BOTIPOCA
MeTamiel, UX IOJIOKEHHE B 2 Henmens O6BACHUTD
o IIOTCHIIUAJIbHBIC
[Tepuonnueckol cucTeMe XUMHUYECKUX Aexabpst npnmeie}ma
14 anemenTtoB J[. . Menzaeneena u €CTECTBEHHOHAYYHOTO
0COOCHHOCTH CTpOeHHs aTOMOB. O01He 3HAHWS JIs 001IIeCTBA
¢uznyecKkue cBONCTBAa METAIIIIOB
CrutaBbl METaJUIOB. DIICKTPOXUMUYCCKUN 3 Henmens IIpenoxuth cnocod
psan HanpsbkeHui metaiuoB. P.K. Aekalpst Zzﬁﬁglﬂf{;ﬁﬁ%mm
15 IIPUMEHEHHE CIIOCOOOB 3aLUTHI OT
Koppo3uu Ha npeanpusatusax Kb r.
Tromenu.
o o AHanu3npoBaTh,
XUMHUYECKHEe CBOMCTBA BaXKHEHIITUX A HHTEpNpETHPOBATS
o o o HeeIs
16 METaJUIOB (HATPHH, KT, KaTbIUH, HexaGps JIaHHBIE U JIeT1aTh
MarHui, alfOMUHUN) U UX COCTMHEHUM COOTBETCTBYIOIIHME
BBIBO/JbI
2 Henens AHaNM3MpoBaTh,
XUMUYECKUE CBOMCTBA XPOMA, MEIH U UX AHBaps HHTEPIPETHPOBATH
17 o JaHHBIC U ICJIaTh
COCTMHCHUI COOTBETCTBYIOIIUEC
BBIBO/JbI
XUMHUYECKUEe CBOMCTBA IIUHKA, KeJe3a U UX 3 Hepens Ipenoxuts cocod
9 o HAay4YHOIo UCCJIC1OBaHUA
18 coemunennii. P.K. Meramnyprugeckuit AHBAPS Ha}}goro Bonpocfl
3aBOJ1 «DJEKTpOCTaNb TIOMEHN.
4 nenens OOBACHATH
[IpaxkTuueckas pabora Ne 2. "Pemienue
ﬂHBapﬂ IIOTCHIIMAJIBHBIC
19 SKCIIEPUMEHTANIBHBIX 3ajau 10 TEME PUMEHEHNUS
«MeTaﬂﬂBI»” €CTCCTBECHHOHAYYHOT'O
3HaHUA AJIs1 06IIICCTBa
1 IIpenmoxuTs crrocod
20 HeMeTaubl, MX IOJIOKEHNE B HeACIH pen

HAay1HOI'0 UCCJICAOBAHUA




[lepuoauueckoil cucTeMe XUMUYECKUX
anemenToB JI. 1. MeHeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

(beBpains

JaHHOT'O BOIIpOCa

2 Henens Omnwucath U OLIEHUTH
o CIOCOOBI, KOTOPBIE
dusHYecKne CBOMCTBA HEMETAILIOB. (beppans I/ICHOHLS};IOT yqpéHHe
b
21 Annotponust HeMeTauIoB (Ha IpUMeEpe 4TOGBI 06ECTICYHTH
KHCIJIOpOJia, cephl, hochopa u yriepoaa) HAJICXKHOCTD NaHHBIX 1
JOCTOBEPHOCTH
00BsACHEHUIT
AHanu3upoBaTh,
29 XUMHYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U 3 Hemens MHTEPIPETHPOBATD
) JAaHHBIC U 1CJIaTh
CcBpaIia
UX COCTMHCHUH q) P COOTBCTCTBYIOIIUEC
BBIBO/JbI
OreHUBaTh HAy4YHbIC
. apryMEHTHI U
93 XuMHuuecKkre CBOMCTBa a30Ta, pocodpa u 4 Hepens OKA3aTEbCTEA H3
HUX COCIMHCHUM despans Pa3INYHBIX HCTOUHHUKOB
(mampumep, rasera,
WuTepHeT, )XypHAIBI)
1 Henens OOBIACHUTD
24 XHUMHYECKUE CBOWCTBA YIIIEpOAa, KPEMHHUS MapTa TOTEHIHANbHBIE
o MIPUMEHEHHUS
N X COCIUHCHUU €CTECCTBEHHOHAY4YHOI'0
3HaHMsI JIst 00IIecTBa
2 Henensd AHanu3upoBaTh,
IIprmeHeHne BaKHENUIIINX HEMETAJJIOB U UX MapTa HHTEpIPETUPOBATH
25 o JAaHHBIC U J1CJIaTh
COCTMHCHUI COOTBETCTBYIOIIUEC
BBIBO/JbI
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 3 Henens AHanM3UpoBaTh,
HUHTEPIIPETUPOBATH
teme «Hemeramnsly». Beraucnenus mo Mapta PTpETHP
26 JAaHHBIC U 1CJIaTh
YpaBHEHUSIM XUMHUYECKHX PEaKIUi U COOTBETCTBYIOIIHE
TEPMOXUMHUYECKUE PACYETBI BEIBOZIBI
[Ipennoxuth ciocod
27 ITpakTnyeckas pabora Ne 3. «Pemrenmue 1 nenens pea

HAay4YHOI'0 UCCJICAOBAHUA




9KCHEPHUMCHTAJIBHBIX 3aa4 110 TEME arpens MTaHHOTO BOMpoca
"HemeTamnsr"
2 Henes OOBSICHUTD
28 Kontponbnas paboTa no temam anpes TIOTEHIHATLHBIE
HpI/IMeHCHI/IH
«Mertamae» u «HemMeTanas» €CTECTREHHOHAYHOTO
3HAHUS I 00IIeCTBA
Heoprannueckue nu opraHu4eckKue KUCIOTHI. 3 menens Ipenmoxuts crnocod
HAY4YHOT'O UCCJICAJOBAHUA
29 Heopranuueckne u opraHndeckue arpesIsd e 8
JAaHHOT'O BOIIpOCa
OCHOBAaHHUS
4 yenens Omnucathb U OIIEHUTH
AmMdoTepHbIe HEOPraHUYECKUE U anpens CIoco0bl, KOTOPHIE
30 OpraHUYeCKHUE COeMHEHNS. | eHeTnuecKas “Cngﬂ‘ﬁgfm YUCHEIC,
YTOOBI OOCCIICUYUTH
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX HANEKHOCTD TAHHDIX 1
BCIICCTB JOCTOBEPHOCTh
00bsACHEHU N
Ponb xumuu B oOecrieueHun AHanu3MpoBaTh,
o o HHTEPNPETUPOBATH
AKOJIOTMYECKOW, SHEPTETUYECKOU U
JAHHBIC U OCJIaTh
31 MUIIEBOM 0€30MMacCHOCTH, Pa3sBUTHU 1 Henens COOTBETCTBYIOIIHE
meauuuHbl. P.K. BupTyansHas skckypceus Mas BBEIBOJIBI
Ha NPEINPUITHS TTUILLEBON
IIPOMBIIUIEHHOCTH T. TIOMEHH.
IT TaBJIEHUA 00 OOIMX HAYYHBIX Auaiusuposare,
penc © 00 obl y4 2 Henmens HMHTEPNPETUPOBATH
32 MPUHLMIAX IPOMBILIUIEHHOTO TTOTYYEHHUS s JIaHHBIE U JIeTaTh
BAKHEMIIINX BEILLIECTB COOTBETCTBYIOLIHC
BBIBO/IbI
3 Hexens [IpennoxuTh ciocod
33 YenoBek B MHpE BEIIECTB U MaTEPHAJIOB HAYYHOTO HCCIIe/I0BAHHSI
Mas JaHHOT'O BOIIpOCa
OOBICHUTH
4 Henens
34 XuMHS ¥ 3J0pOBbE YEIIOBEKA TOTCHIMATEHEIC
Mmas MIPUMEHEHUS

€CTCCTBCHHOHAYYHOI'O




3HAaHUA U1 O0LECTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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