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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanuny», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOi 00pa30BaTENbHONW MPOrPaMMbl CpPEJHEro OO0IIero o0pa3oBaHUs
(®OIT  COO), npencrameHHbix B DegepaibHOM  rOCYJIApCTBEHHOM
obpazoBatenbHoM cTangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHus
y4eOHOTO TIpeaMeTa «XUMHs» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoi
denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TmosioxkeHud «CrtpaTeruu pa3Buthus BocnuTaHuss B Pocculickoi
deneparuun Ha niepuoa a0 2025 rona» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3paboTKe MporpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuxcsl CpecTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koutentyanbabie moiokenns GI'OC COO o B3anMOOOYCIOBICHHOCTH IICIICH,
colepKaHusi, PE3yJbTaTOB OO0yuYeHHs M TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMU
001e00pa3oBaTeIbHONM  OpraHu3alii, SBISETCI HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpINAIONIMM DJTallOM peaau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OJTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YEJIOBEKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M TPUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJarouuxcsi Ha ypoBHE CpeJlHEero o0miero oopa3oBaHus CpeicTBaMU y4eOHOTO
npeaMera «XHUMHsD», COJEpKaHUE M TOCTPOEHHE KOTOPOrO OIpPEIENIECHbl B
nporpaMMe MO XUMHUU C Y4€TOM cChnenupUKd HAyKH XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW >KM3HH OOIIECTBA, a TaKkKe C y4ETOM
o0Imux 1ened W TPUHIMIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero odiero oopazoBanusi B Poccuiickoii denepanum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT 0COOYIO0 POJb B
COBPEMEHHOW HUBUIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHKE PAIIMOHATHFHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTaBICHUS 00 OKpY>KaroIIeM MHUpE Kak O €AMHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH O0JIACTSIMH MPUMEHEHUS.

TecHO B3aMMOJECUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUsS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJIUMBIM YCIIOBHEM YCIEIIHOTO
TpyZJa W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujaTesibHas, KaK HayKa BBICOKMX TEXHOJOTWH HalpaBlieHA Ha pEUIeHUE
rJI00adbHBIX TPOOJEM YCTOWYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTeTUYECKOM, MUIIEBOM, SKOJIOTUUYECKON OE30MaCHOCTH U OXPaHbI 37J0POBbSI.

B cooTtBercTBUM ¢ OOMIMMHM LENAMU W MOPUHIUIIAMH CPEIHEro OOILero
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YpOBEHB
W3YUYCHHUs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIECKYJIHTYPHYIO MOATOTOBKY
0o0yJarommxcsi, HEOOXOAUMYK UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJIOIKCHUS
00pa3oBaHUs B Pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu — nipemMeTa  «XUMHSD»  SIBISIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumus» U «OOmEas W HEOpPraHWYecKas XHMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMa
3HAHWI IO HEOPTaHWYECKOW XUMUU (C BKIIOUYCHHEM 3HAHWUW W3 OOIIeH XUMHUH) U
OpraHnyeckon xumuu. GOpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHWMU NPU HU3YUYEHUH
npeaMera o0OecreyrnBaeT BO3MOXKHOCTH PACCMOTPEHHUSI BCETO MHOTrooOpasus
BEILIECTB HA OCHOBE OOIIUX MOHSATHM, 3aKOHOB M TEOPUN XUMHUH.

Ctpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» cPopMHUpOBaHA B MPOTPaMME IO XUMHUU Ha OCHOBE
CHUCTEMHOTO TIOAXO0/Ja K U3Y4YeHHI0 y4eOHOro wmarepuaga U 0OOyCIIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOW XHUMHHU BEIICCTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCAMHEHUI, a TaKXKe€ Ha YpPOBHE CTEPEOXUMUYECKUX M IJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemecTB. CBeleHHUs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COEAMHEHUM. B Kypce opraHmyeckol XUMHUU TOJy4aloT pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs MEpPBOHAYATHHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEAKIIUH.

[Togq HOBBIM YyTIJIOM 3peHUS B NpeaMeTe «XUMHS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOTO o00miero oOpa3oBaHUs
TEOPETUYECKH Martepuanl ¢ (PaKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHU4ecKas
XUMUS» OO0yYarolmUMCs TPEJOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYCHUE



NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJIOTHYECKUX TO3HUIIUH,
ry0Ke TIOHSATh HCTOPUYECKOEC HW3MEHEHHE (YHKIUMHA JTOro 3aKoHa — OT
000011aro1Iel 10 00BSACHAIONIEH U TPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUH, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpPOTEeKaHus JononHserca B Kypcax 10 um 11 xknaccos
AJIEMEHTAMH COJICPKAHUSI, HUMEIOIUMH KYJIbTYpOJIOTUUECKUNA W TIPUKIIAIHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TOHUMAaHUIO B3aMMOCBSA3UM XUMHUU C
JPYTMMH HayKaMmH, PacKpblBalOT €€ poJib B MO3HABATENBHOM W MPAKTUYECKOU
NESTETLHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHUS K MPOIECCY
TBOpYECTBA B O0OJIACTU TECOPUM W MPAKTUYECKUX MPUIOKCHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XHUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
NPUMEHSITh €€ JUIsl TONOJIHEHUS 3HAHUM, PEIIeHUsS WHTEIUICKTYyaIbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 11eoM conepkanue yueOHOro
npeamMera «XUMHS»  JAaHHOTO  YPOBHS  M3YyYCHUST  OPUEHTHPOBAHO  Ha
dbopmupoBaHUe y 0O0YUYarOIIUXCSI MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAHUS
dbunocodhckux HAEH, TaKUX KaK: MaTepUaTbHOE €IMHCTBO HEOPTAaHHMYECKOTO U
OPTraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, [103HABAEMOCTb NPHUPOJHBIX SBICHUM MYTEM OHKCIEPUMEHTA U
pelieHusi TMPOTUBOPEYMH MEXAy HOBBIMH (akTaMU U TCOPETHUUECCKUMHU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJOTUYECKUX MPpodIieM, a
TaKXKe MPoOJIeM COEpeKEHUST YHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IAaHUS HOBBIX
TEXHOJIOTUM U MaTEpHAJIOB.

B nnanme pemenus 3amad  BOCHUTAHUS, Pa3BUTHUA M COIMATM3AINHU
00yYaromMXCsl MPUHATBIE TPOTpaMMON MO XUMUM TOAXOJbI K ONPEACICHUIO
COJICp)KaHUSI W TIOCTPOCHMSI TMpeaAMETa MpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUH, UMEIOMUX 0a30Bo€ 3HAYCHHUE IS
Pa3NUYHBIX BHUJOB JCSATEIBHOCTU: PpEIICHUS TMpoOsieM, TOHUCKA, aHajau3a W
00paboTku nHOPMAIIMK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCJIEIOBATENbCKONU JCATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemnonaBaHuWs XMMHUK Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus, MPU OMPeaeIeHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKU IIeJIeM M3ydeHHUs TpeaMeTa HalpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOM
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C



METOAUYECKON TOYKHM 3PEHHS TAKOW IOJAXOJ K OIPEACIICHUIO LEJEeH W3y4YEHHS
npeaMeTa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.

CoryiacHO AaHHOW TOYKE 3pEHUS TJABHBIMHU LEISIMH H3YUYCHHS MpeaMeTra
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHpOBaHHME CHUCTEMbl XHMHUYECKMX 3HAHUW KaK  BaKHEUIIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KII0YeBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE #A3bIKa HAYKH, YCBOECHHUE U IMOHMMAaHUE CYUIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C MCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (QopMHupOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHid, HEOOXOAMMBIX ISl TMPUOOpETeHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUM,
UMEIOIIUX MECTO B IPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUI U CIIOCOOOB JIESITEILHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHUEM MpaBUI
0e30macHOro oOpalieHus! ¢ BeleCTBaMHu.

Hapsimy ¢ aTuM, coaepkarenbHasi XapaKTepUCTHKA LENel U 3a7a4 U3yUYEHUs
npeaMeTa B mporpaMMe 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMU B CUCTEME CpeaHero oobmiero odpazoBanusi. Ceroans B
NPETNoJlaBaHi  XUMHH B OOJIbIIEH  CTETEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYECKONH KOMIIOHEHTE COJACpKaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIYCKHHMKA 00IIc00pa30oBaTEIbHON OpPraHU3alllK, BIAJCIONIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIyYEHUS 3HAHUW M MPUMEHEHUS UX B peajbHOM >KU3HU
JUISL PEIIeHUs] TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM Tpu U3ydyeHHHM TmpeaMeTa «XUMUS» JIOMHUHHUPYIOIIEE
3Ha4YCHUE MPUOOPETAIOT TAKHUE 1SN U 3a]1a4uH, KaK:

afganTanys 0O0ydYarIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

dbopmupoBaHre y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCATbHOE 3HAYEHUE IS Pa3IMYHBIX BHJIOB
NESATEILHOCTH: PEIICHHs MpoOJieM, MorcKa, aHaian3a U 00paboTKu MHGOpMAIIHH,
HEOOXOJMMBIX JIJII TPUOOPETEeHHS OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe JJISI OIEHKU C TMO3UIUN



HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTaHMU3M YeJI0OBEKa U IPUPOIHYIO CPEY;

pa3BHUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00yUarOIIMXCSl: CIIOCOOHOCTH CAMOCTOSITENIbHO MMPUOOPETATh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI TIOUCKA U aHaliu3a y4eOHOU U
HAyYHO-TIOMYJIIPHOU MH(POPMAITUN XMMHUYECKOTO COJICP KaAHMS;

dbopMupoBaHUEe U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOFOaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXONMMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCTICPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommuxcsi yOeXKIAEHHOCTM B TYMAaHUCTUYECKOM
HAIMpaBJICHHOCTH XUMHH, €€ BaXXHOW DPOJIM B PEIICHUU TI00AIBHBIX MPOOIeM
paIMOHAIEHOTO MPUPOJIOTIONB30BAHMS, TIOTIOJTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO
OTHOIIICHUS K MPUPOJEC M CBOEMY 3JI0POBBIO, a TaKXe MNPHOOPETEHUs OIbITa
WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWA IS TPUHSATHS TPAMOTHBIX DPEIICHUA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHHUSIMHU.

B yueObHOM mane cpemHero oOmero oOpa3oBaHUS TPEAMET «XUMHUS
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obOmactu «EcTecTBeHHO-HAy4YHbIE
IPEAMETHI».

OO11ee YnCa0 4acoB, OTBEAEHHBIX ISl U3YUEHUS! XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oormero odpazoBaHus, cocrabisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 knmacce — 34 yaca (1 gac B Hegento).



COLEPKAHUE OBYUEHUSA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XUMUM

[Ipeamer opraHnueckol XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B
MOJIyYEHUM HOBBIX BEIIECTB W MATEPUANIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coenunennii A. M. bBytnepoBa, e€ ocHOBHBIE TIOJIOKEeHHS. CTPYKTYpHBIE (hOPMYITBI
OpraHMyYecKux BemecTB. ['omomnorusi, wu3zoMepus. XuUMHUECKas CBsI3b B
OpraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccudukaluy OopraHMdecKux BemiecTB. HoMmeHkmatypa
OpPraHUYECKUX COCJUHEHUM (CHUCTEMaThuecKkas) | TpHUBUAIbHBIC Ha3BaHUs
BAKHEUIINX MPEICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IMPEBpAILCHUI:
O3HAKOMJICHHE C 0O0pa3laMy OpPraHMYECKHUX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICTTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIEHUID OPTaHUYECKUX BEIIECTB
P HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHbl: COCTaB W CTPOCHHE, TOMOJIOTMYECKUU psaAn. MeraH W 3TaH —
NpOCTEHIINE TPEACTABUTENN aJKAHOB: (PU3UYECKHE M XHUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeUIeHUsT U TOpPEHHMs), HAXOXKIACHUE B MPUPOJE, MOIYYECHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIIEH U MPONUIEH —
MPOCTEHIIINE TPEACTABUTENIN AJKCHOB: (U3UYECKHE M XUMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATallUM, OKUCICHUS U
MOJIMMEPU3ALINH ), TOTyYEeHUE U TPUMEHECHHUE.

Ankanguensl: OyramueH-1,3 u metunOyraaues-1,3: cTpoeHHe, BaKHEHIIHME
XUMUYECKUE CBOMCTBa (peakius mosumepusanuu). [lonydeHre CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. ALICTUIICH
— TMPOCTEHIIMIA TPEICTABUTENIb AJIKHHOB: COCTaB, CTpOCHUE, (DHU3UYECKUE W
XUMUYECKHUE CBOMCTBA (pEaKIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THIPATALIHH,
TOpPEHUsl ), MOJYyUYCHHUE U IPUMEHEHHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuy raJOTeHUPOBAHUSI U HUTPOBAHUS), TOJyYEHUE U MPUMEHEHUuE. 10.1yon:
cocmas, cmpoenue, uauueckue U  XuMudeckue  ceoucmea  (peakyuu
2ANI02eHUPOBANHUSL U HUMPOBAHUS), NOAYy4YeHue u npumeHenue. TOKCHUYHOCTD



apeHoB. ['‘eHeTmueckasi CBS3b MEXKIY YIJIEBOJOPOJAMH, MNPUHAJICKAIMUMH K
Pa3IMYHBIM KJIaccaM.

[TpupoaHbIE WCTOYHUKH YTJIEBOJMOPOJOB. IIpupoaHBIA Ta3 W TOMyTHHIC
HedTaapie Ta3pl. Hedth m e€ mpoucxoxaenune. CrocoObl mepepaboTKku HETH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. I[Ipoaykrsl
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBINIJIEHHOCTH U B ObITy. KamMeHHbBIN
YTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbI HM3YYCHHS BEIIECTB M WX MPEBPAIICHUI:
O3HAKOMJIEHHE ¢ o0pa3laMy IUIacTMAcC, KAaydyyKOB W PE3HWHBI, KOJUICKIIUU
«Hedbts» u  «Yromb», MOJEIMPOBAHHE  MOJIEKYJ  yTJIEBOJOPOJOB U
raJIOTCHOIIPOM3BOAHBIX, TTPOBEICHUE MPAKTUICCKON PabOThI: TOJyYCHHE STHIICHA

Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHble 3anauun.

Beluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH).

Kuciiopoaconep:kamue opraHu4eckue coeJMHEHUs

[IpenenpHble OQHOATOMHBIE CIMPTHL. METaHON W 3TAHOJN: CTPOCHHE,
¢usznyeckue W XUMUYECKHE CBOMCTBA (PEaKkIUH C aKTHUBHBIMH METaJUIaMH,
raJIOT€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBs3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHcTBUE METaHOIa U 3TAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHbl€  CHUPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMHU
MeTajllaMH, KauyeCTBEHHas pEakUus Ha MHOIOAaTOMHBIE CIHUPTHI). JleiicTBUE Ha
opranusM yenoBeka. [[puMeHeHne rimmuepruHa u STUIIEHTJIMKOJIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3MYecKue U XUMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [lpumenenue gpenona.

Anpperunpl U kemownwvl. DOpManbAETH, ALETAIBIETHA: CTPOCHHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCJIOTBI: CTpOeHHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOrmrue Uil Ki1acca KUCIOT, peakius 3TepuuKalnn), moTydeHHe U MpUMEHEHHE.
CreapuHOBasi U OJEUMHOBAs KUCJIOTHl KaK MPEJCTAaBUTENN BBICIIMX KapOOHOBBIX
KHUCIOT. MbUTa Kak COJIM BHICHIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorndeckas
POJIb )KUPOB.



YrneBonpl: cocTtaB, KiaccU(UKAIMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapubl). ['oko3a — mpocTelnii MOHOCaxapuJl: 0COOEHHOCTU CTPOEHUS
MOJIEKYJbI, (U3UYECKME U XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcugom meau(ll), okucienne ammuayHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKJEHHWE B TMPUPOJE, NMPUMEHCHHUE,
ouosnoruyeckas poisib. @orocunres. pykTo3a Kak H30Mep IITHOKO3BI.

Kpaxman u memntono3a Kak npupojHbie noinumepsl. CTpoeHue Kpaxmaia u
neutoao3bl.  du3nyeckue W XUMUYECKHME CBOMCTBa Kpaxmana (THAPOJIU3,
KAueCTBEHHAs PEAKIIUS C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BELIECTB W MX IPEBpAILCHUI:
MpoBeJIcHNEe, HAOIIOJICHUE U OINMUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJTHOATOMHBIX CHUPTOB (OKHUCICHHE 3TaHOJIA
okcuynoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJUIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3ammopeicTBue Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKONU PabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

PacuétHble 3anauun.

Bpiunciiennsi Mo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BEIIECTB WIIH MTPOIYKTOB PEAKIIUH).

A3oTcozeprKale opraHu4eckue COeIMHEHMS.

AMMWHOKHUCIIOTHI Kak aM(OTEepHbIe OpraHuueckue coeauHeHus. Duzndeckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCJIOT (Ha mpumepe muiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJISpHBIE coenauHeHus. llepBuuHas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa O€IKoB. XHMMHYECKHE CBOWMCTBA OEJKOB:
TUPOJIN3, ICHATYpallusl, KAYECTBEHHBIE PEaKIIUK Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEHIECTB M HX NPEBpalCHUN:
HAOJIIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, IIBETHHIE PEAKIINHU OCIIKOB.

BricokomoJieKyJIIpHBbIE COeIMHEHU S

OCHOBHbBIE MOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJIEKYIspHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIHS U TTOJIMKOHICHCAIIHS.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUs BELIECTB W MX IMPEBpaICHUI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIC CBSI3H.



Peanuzanus MexXnpeaMeTHBIX CBSA3EU IIPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kjacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMHU JUISI OTIEITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSTHUS: SIBICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiacCu(PUKalUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: Matepus, DHEPrus, Macca, aTroM, DJJIEKTPOH, MOJIeKyJa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocHHTE3, OMOJOTHMYECKH aKTHBHBIC BellecTBa (OCIKH, YIJICBOJBI, KHUPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpATBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pecypchl.

TeXHOJOTHS: TNHINEBBIC TMPOAYKTHI, OCHOBBI PpAllMOHAIBHOTO THUTAHUS,
MOIOITUE CPEJICTBA, JICKAPCTBEHHBIC M KOCMETHUECKHE MperapaThl, MaTepHaNIbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIIAS N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0OCHOBbI XUMHMH

XUMUYECKHIT 3ieMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
00010uKa. DHEPreTHUecKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs AJIEKTPOHOB MO OpOUTAISIM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJICKTPOHHASI KOH(DUTYpaIHs AaTOMOB.

[lepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b Nepuoguyeckoro 3akona u Ilepuoguueckoit cucTemMbl
xuMudeckux aneMeHToB [[. 1. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX U CIOXHBIX BEHIECTB MO TPYIINaM U MEPUOJIAM.
3HavYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XHMHYECKON CBSI3U
(koBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMsI KOBAJCGHTHOW XUMHUUYECKOW CBA3M (OOMEHHBII U JIOHOPHO-
akuenTopHbelil). BomopomHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMUECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUINA KPUCTAIUTMYECKON PELIETKH.

[lonstue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIEeCTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUMN. Homenknarypa
HEOPraHUYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3JTUYHBIM KJIaCcCaM.

Xumudeckas  peakmusa.  Kiaccudukamuss — XMMHYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHsSI MacChl BEUIECTB,
3aKOH COXPAHEHUS ¥ MPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMUUYeCKOe paBHOBecue. MaKTOpbl, BIMAKOIIAE HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTpoiuTuueckas nucconnarus. CuiabHbIE U ciiadblie aneKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEHIECTB M HX NPEBpalCHUN:
neMoHcTpanus tabaun «lleproauyeckas cuctemMa XUMHUYECKHX 3y1eMeHToB J[. .
MenpeneeBa», U3ydeHHE MOJENE KPUCTAUNIMYECKUX PEMIETOK, HAOIIOJIeHue U
OTMHMCaHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl PACTBOPOB BEIIECTB
C TIOMONIBIO YHHUBEPCAJIBHOTO HWHJMUKATOpa, pEaKUUd HOHHOro oOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha CKOPOCThH
XUMHUYECKOU pEAKIIANY.

Pacuérnrble 3amaun.

Pacyétsl 10 ypaBHEHMAM XUMHYECKMX pEAaKUUH, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PAacCU€Thl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuogumueckon  cucreme
xuMudeckux djaeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nYecKkrue CBOMCTBA HEMETAJIOB. AJIJIOTPOMNHUS HEMETalIoB (Ha MpuUMepe
KHCIIOpo/a, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAaXHEWIIIMX HEMETAUIOB (TaJOr€HOB, CEPhl, a30Ta,
docdhopa, yriepoga U KpEeMHHs])) U MX  COCAUMHEHUM  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI).

[IpyuMeHeHnEe BaXXHEUIIINX HEMETAJIOB U KX COCIUHEHHUM.



Mertambl. [lonoxenue mertamioB B llepuognyueckon cHUCTEME XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. O0mue guznueckue coiicTBa MeTaioB. CIulaBbl METAILIOB.
DNEKTPOXUMUUYECKUH P HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAIOB (HATPUM, KaJlMil, KaJbIIHi,
MarHui, aJJlOMUHUHN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mue crnocoObl MOJydeHUs MeTauioB. [IpuMeHeHue MeTaioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEHIECTB M HX NPEBpalCHUN:
M3YUYCHHE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHHE W OINHUCAaHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHJIA AFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0UYel, KaUeCTBEHHbBIC PEAKI[MU HAa KATHOHBI METAJLJIOB).

PacuéTtHbie 3amaun.

Pacuétel macchl BemecTBa WiM 00bEMaA ra30B MO U3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUMM BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS U KH3Hb

Ponp xuMum B oOecrieueHHH SKOJOTHUYECKOM, YHEPTeTHUYECKON U MMHIIEBOMN
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL. [lOHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OONIMX HAYYHBIX MPUHIUAIIAX  TPOMBIIIICHHOTO
MOJTYy4YEeHUS BAXKHEUIITNX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIHHBIC
Martepuaiabl, KOHCTPYKIIMOHHBIE MaTe€puajabl, KpPacCKHh, CTEKJIO, KEepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJbHbBIC
yI00peHUs.

XuMHUsT U 30pOBbE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOT0 UCIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHUU
B IIOBCEHEBHOM >KU3HH.

MexXnpeaMeTHbIE CBSI3H.

Peanmuzammss  MEXNOpeIMETHBIX  CBsi3ed TpPU  HW3YyYCHHH  OOmMIeH U
HEOpraHu4ecKol XUMUM B 11 Kiacce oCyIIeCTBISIETCA YE€pe3 MCIIOIb30BAHUE KakK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSATUN, SBIISIOUTAXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaln3, CHUHTe3, KiaccupuKaIus, TMepUOJUIHOCTh, HaOJIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusnka: MaTepus, JHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOTI, PAJIMOAKTHBHOCTH, MOJICKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEITUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKocucTeMa, Owmocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MUHEpAJIBI, TOPHBIC MOPOJIBI, TOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
pecypchl.

TexHONOTHSA: XUMHYECKasi MPOMBIIUICHHOCTh, METAJLTYPTHsi, MPOU3BOJCTBO
CTPOMTENBHBIX MATEPHAJIOB, CEJIbCKOXO3SWCTBEHHOE IIPOM3BOJICTBO, IHINECBAs
IIPOMBIIIUICHHOCTh,  (papMalneBTHYECKass  MPOMBIIIICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHUX IpernapaToB, MPOWU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS POMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
0o0yYalmMUMHUCAd TPOrpaMM CpeaHero o6miero oOpa3oBaHus (JTMYHOCTHBIM,
METaNnpeJIMETHBIM M TPEJAMETHBIM). HaydHO-MeToan4yecko OCHOBOM st
pa3paboOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTrpaMM CPEIHEro oOIero
00pa3oBaHUsl SIBJSETCSI CUCTEMHO-EATEIbHOCTHBIN MOXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TMOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha yYpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCUUCKON TPaKJaHCKOW HJIECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPE/ICTICHUIO;

HAJINYUE MOTUBAINH K O0yYCHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIIUK 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCSI B CBOECH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMHU I€I0CTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIuyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TpeAMeTa «XUMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM U BOCIHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJeaJaMid POCCUHCKOTO TPaKJAHCKOrO OOIECTBa, MPUHITHIMU B OOIIECTBE
HOpMaMU W  TpaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyarommxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TMPAKTUUECKON JeSATEeIbHOCTH
00yJaroIMXCsl 0 peaanu3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TMPaB U 0053aHHOCTEH,
YBKCHHS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUSI O COLMANBHBIX HOpPMax M TNpaBUJIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATENBHOCTH MPH CO3IAHUU
y4eOHBIX MPOEKTOB, PEHICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1ay, BBHINOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs], JIOTUKY H
apryMEeHTBI IPYTUX IMPU aHAIU3€ PAa3IMYHbIX BUJIOB YUYEOHOU €SI TEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

LEHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTE€YECTBEHHON XMMMHU;

YBOKEHHSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU U MPAKTUYECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PE3yJIbTaT
JUTMTEBHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  JIKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/Aa YUYEHBIX U MPAKTHUKOB,;

WHTEpECa M IO3HABATENbHBIX MOTHBOB B IOJYYEHWH H MOCIEIYIOIEM
aHanm3e WH(POPMAIUU O TMEPETOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, S TUYECKOTO MOBEECHUS,

CITIOCOOHOCTH OLIEHUBATh CUTYyallld, CBSI3aHHbIE C XUMUYECKUMU SIBJICHUSMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJTIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IMOBEACHUE M IOCTYIIKM CBOMX TOBAapULIEH C
MO3UIMIA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUU 3TUX
MTOCTYIIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3/I0pOoBOr0 U Oe30macHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3myeckomy u
IICUXUYECKOMY 370POBBIO;

coOmro/ieHnss TpaBuUil 0€30MacHOTO0 OOpalieHusi ¢ BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KW3HU U B TPYJAOBOU JAEATEIbHOCTH;

MOHUMAHMUS IEHHOCTH TPaBUJl HHAUBUIAYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIKX 3J0OPOBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJIEACTBUN W HEMPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpya10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeJOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
JEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 33734
COIIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY M3yUEHHUIO MPodeccuil pa3aIuvyHoro pojaa, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO0 XUMUU;

YBAXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yabTaTaM TPYAOBOU IEATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBHIYaJbHOW TPACKTOPUHU
oOpasoBanmsi, Oymymieli Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUU, HHTEPECOB U
notpedHOCTEH 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIMTAHMS

HKOJIOTMYECKHU 1I€JIECO00PA3HOr0 OTHOLIEHUS K NPHUPOAE, KAK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOoOIeM, BIMSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHHM XUMHUHU JUIS
pELIEHUS BONPOCOB PAlMOHAIIBHOTO IMMPHUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKAIOLIEH
OPUPOAHON cpesie, YMEHHUS IMPOrHO3MPOBATh HEOJArONMpPUATHBIE HKOJIOTHYECKUE
MOCJECTBUA NPEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJIMYXS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKOHN HANpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCS UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIBHOMU
MpaKkTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
(bOpMHpPOBAaHNN PALMOHATBHOTO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IWHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHWU TPOoOJIeM COXpaHEHUs
IIPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHMHM JUII  COBPEMEHHOMU
UUBUIM3AIUU: B €€ TYMAaHHCTUUYECKOM HAIPAaBICHHOCTH W BaXXHOM pPOJM B
CO37IJaHUU HOBOW 0a3bl MaTepUATHLHON KYJIBTYPHI, PEIICHUN TIIOOATBHBIX MPOOIEeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, DHEPIreTUUECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B Pa3BUTHH MEAMUIIMHBI, OOCCIEYEHUH YCIOBUI
YCHEIIHOIO0 TPyAa U SKOJOTMYECKH KOMQPOPTHOM IKU3HU KAXKIOTO UJIEHA
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMUMaHUS CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh



NOJTy4yaeMble 3HaHUA I aHAIU3a U OOBSICHEHUS SIBICHUN OKPYXKaroIIero Mupa u
POUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJbI0 IOIYyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS JUIS
pelieHus npodyieM B pealibHBIX )KM3HEHHBIX CUTYyaIHsIX;

MHTEpeca K O3HAHMIO U UCCIIEI0BATENIbCKOM AEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0o0oOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEATEIIbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOCHMsI y4eOHOro npeaMera «XUMHsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHS  MHPOBO33PEHHUS  OOYydarOIIUXCS
MEXIMCUUIUIMHAPHBIE (MEXIPEAMETHbIE) 00IeHaAYyYHbIe MOHSITHS, OTpaXKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOJOB IO3HAHUA,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPIHsl, SBJICHUE,
poLecc, CUCTEMA, HAYYHBIM (akT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIE Y4YEOHbIE NEHUCTBHS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,

PEryJsTUBHBIE), o0ecIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATTbHOM KOMIICTCHITMH 00YyYarOIIUXCS;
CIOCOOHOCTH 00yyJaroImmxcs UCII0JIb30BaTh OCBOEHHBIE

MEXAUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yHUBEPCAIbHBIC YUCOHBIC
JICCTBUA B MMO3HABATEIILHON U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PpE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 6a3oBbI€e JJOrHYECKHE e CTBHUS:

CaMOCTOSITENIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh eI JIEATEIBHOCTH, 3aJaBasi IMapaMEeTPbl W KPUTECPUH UX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUMYECKOTO MBIILJICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU TMOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS T OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJid KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIIH;

YCTAaHABJIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JCAYKTHUBHBIC, TIO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTPUBAEMbIX
SIBJIICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIC B XUMUH CUMBOJHUYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATE MOCIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHUMBOJ) OJJIeMEHTa, XHUMHUYeckas ¢(opMyJsia, YpaBHEHHE XUMHUYECKOU
peakiuu — MPU PEIICHUM YUYeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AliCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

bopMyIIHMPOBATH IIEIH U 33/1a9N HCCIICTOBAHUS, NCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIBHOTO IIJIAHUPOBAHHUS U  IPOBEACHUS
YYCHUYECKUX AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOATh 32 XOJ0M
mporiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000111eHUS ¥ BEIBOIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUSA,
COCTaBJISITh OOOCHOBaHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM ©  MPOEKTHOMN
JEATeIIbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUS TMPaKTUYECKUX 3ajay, MPUMECHEHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ nHpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHWKAX WHOOpManuu (HAydHO-
NONyJISIpHAs JIUTepaTypa XHMHYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHanmu3upoBaTh UHGOPMAIUMIO PA3IUYHBIX BUIOB U (PopM
npeCTaBICHHUS, KPUTHYECKHU OIICHUBATh e JIOCTOBEPHOCTh u
HETPOTUBOPEYNBOCTD;



dbopMyIMpOBaTh 3aMpPOCHl U TMPUMEHSTH PA3IMYHBIE METOJbI MPU TIOUCKE H
orbope wuH(poOpMaIMK, HEOOXOAMMOW s BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPEIENIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmaImu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeaAcTBa Hpu pabdoTe cC
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HAarJISTHOCTH.

OBJaieHNe YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J€iiCTBUSIMMN:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOI TEMBI B XOJ€ JUANOra W/WiH
JUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYNIATh C MpE3EHTAIMEel pe3yibTaTOB IO3HABATEIILHON JIESITEbHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMH TP BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMBbIX BEIECTB, peajln3aluu y4eOHOro MpoekTa u (popMyIupoBaTh BHIBOIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHCHUSIMH.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYUIECTBJISATH CBOK IO3HABATEIBHYIO
NesATeNbHOCTh, Ompenensis e€ Lenu M 3aJadyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHCTBUN mpu
BBINIOJIHEHUH YYEOHBIX U HUCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
3(pGEeKTUBHBII CHOCOO HMX pemeHuss ¢ y4ETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
Y CaMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHHH O XHWMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM /IS PEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIIQJICHUE  CUCTEMOM  XUMHMUYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBONOJIATalOIIME TOHATUS (XMMHYECKHW DJJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUILIATEILHOCTh, XMMHUECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTass M COKpall€HHAs), MOJIb, MOJSpHAas
Macca, MOJSAPHBIM O00BEM, YIJIEPOMHBIA CKENeT, (YHKIMOHAIBHAS TPYIINA,
paauKai, U30MepHs, U30MEPBI, TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YTIE€BOIOPO/IbI,
KHUCIIOPOJ] U a30TCOJAEpXKAIIHe COCAMHEHHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUsI); TECOPUH M 3aKOHBI (TEOPHs CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalnme B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUH, (DAKTOIOTHYECKUE CBEJCHUS O CBOMCTBax, COCTaBe, MOJYYCHUU W
0€30MacHOM HCIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATEIbHOCTU YEJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS MPH
OTNMCAaHUU COCTaBa, CTPOCHHUS U IIPEBPAICHUN OPTaHUYECKUX COCAUHEHU;

c(hOpPMUPOBAHHOCTh YMEHHMU HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY IS
COCTAaBJICHHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW)
dbopMyn OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKHUX PEaAKIUH,
W3TOTaBJIMBATh MOJICIM MOJIEKYJ OPTraHWYECKUX BEIIECTB JJIs WLIIOCTPAIlUU HUX
XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpPMUPOBAHHOCTh YMEHUN YCTaHABIWBAaTh MPUHAMIEKHOCTb H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUID K OMNPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (YIJIeBOJOPOIbl, KHUCIOPOA U a30TCoJepKalue
COCJMHEHUsI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb WM Ha3BaHUS IO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIbHbBIC
Ha3BaHUsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
STWJICHTJINKONb, TIHICPUH, (HEeHON, (HOpMaNbAETH, aleTalbICTHa, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BHUABI XUMHUUYECKOW CBSI3U B
OpraHUYECKUX COCANHEHUX (OMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh yMEHHUS TPUMEHSATH IIOJOKECHHUS TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. bytiepoBa 11 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOPMHPOBAHHOCT, ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bU3UYECKUE M XHMHYCCKHE CBONCTBA THIHUYHBIX IPEACTABHTEIICH pPa3IMIHBIX
KJIACCOB OPTraHWYECKHWX BEIIECTB (METaH, 3TaH, ATUJICH, MPOINWIECH, AlleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30J, METaHOJ], ATAaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalIbIECTU]l, MypaBbUHAsI M YKCyCHas KHUCJIOTHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHHN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJHOTO
Chlpbsd  (HE(QTh, NPUPOIAHBIN Ta3, yrojb), CHOCOOBI HMX NEPEepadOTKU U
MPaKTHIECKOE IPUMCHEHHUE TIPOIYKTOB MEPepabOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYUCICHUS II0 XHUMHYECKUM
ypaBHEHHSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O00BbEMY, KOJUYECTBY OJHOTO U3 HCXOIHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMOW 3HAaHUNW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUSI, UCIIOIb3YEMbIX B XMMUM MPU U3YUYCHUHU BEIIECTB U
XUMUYECKUX sBJICHUN (HaOMI0IeHUE, U3MEPEHHE, DKCTIEPUMEHT, MOJICIIUPOBAHHE),
UCIIOIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBmwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a00OpPaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUW IUIAHUPOBATh U BBIMNOJIHATH XUMHYCCKHMA
AKCTIIEPUMEHT (TIpEBpalleHUs] OPraHUYECKUX BEIIECTB MPY HarpeBaHUH, MOJIyUEHUE
STUJIEHA W U3YYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIUH OPraHUYECKHUX
BCILICCTB, JICHATypanus OCIIKOB IPH HarpeBaHUHU, I[BETHBIC PEaKIMHd OCIKOB) B
COOTBETCTBHHM C TIpaBWJIAMH TCEXHUKH O€30IaCHOCTH TMpH OOpalieHuu ¢
BCIIECTBAMU M JIaOOPATOPHBIM O0OPYJIOBAaHUEM, TIPEJACTABIATH PE3yJbTaTh
XUMUYECKOT0 JKCIepuMeHTa B (OpMe 3alucCy YpPaBHEHUU COOTBETCTBYIOIIHUX
peakiuii u GopMyIHPOBATh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpopManuio, IMOJy4aeMyl0 W3 pPa3HbIX MCTOYHHUKOB (CpPEeACTBa MacCOBOU
uHpopmaiuu, MHTepHET U Ipyrux);



chOpMHUPOBAHHOCT, ~ YMEHHMH  cOONIOAAaTh  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B IEJIAX
COXPaHEHHSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOJHOW CpPEabl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBUSA HA >KUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEILlECTB, MoHUMas cMmbica mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W MNPEAOTBPALICHUS KX BPEAHOTO BO3JECUCTBUS Ha OpPraHUu3M
YEJI0BEKA;

JUIs 00Y4YaroIuXcsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CJIETBIX W CJIA0OBHISIIMX OOYYaroOIIMXCS: YMEHHE UCI0Ib30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.
11 KIIACC

[IpenmeTHble pe3yibTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XWMHUU B TO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHWS] W  KyJbTYPHl JIMYHOCTH, €€
(GYHKITMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHYCCKHH 3JIEMEHT, aToM, H30TOIl, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAsl CBSI3b
(KoBaJIeHTHAs, MOHHAs, METAJUIMUYECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKast PeIETKa,
THUIBl  XUMHUYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJIEKTPOJIUTUYECKAS] JTUCCOLMALMNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pEaKlni, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKONU Auccouuanuu, nepuoanueckui 3akon [l. M. Menpgeneesa,
3aKOH COXPAHEHHS] MAaCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS] SHEPTUU
MpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHWS IMPUUYUHHOCTU U
CHUCTEMHOCTH XMMHWYECKHX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKHUX
BEIIIECTB B OBITY M IPAKTUYECKOM JAEATEIHHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSITHUH,
YCTAHABJIUBATh MX B3aUMOCBSI3b, MCIOJb30BATH COOTBETCTBYIOUIME MOHATUS MPHU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIH30BATh XUMHUYECKYI0 CHUMBOJIHMKY JIJIS
coctaBieHus (HOPMYJ BEIMIECTB ¥  yPaBHCHUM XHUMHYECKUX  PEAKIUH,
cucrematnieckyro HoMeHknIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BeIIEeCTB (yrapHblii Ta3, YIJIEKUCIBIM Tra3, aMMHakK, TamiéHas
U3BECTh, HETAIIEHASI U3BECTh, MUTHEBAs COJA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OTPECNISITh BaJICHTHOCTh U CTECTICHh OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOUN
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJUNIMUECKasi, BOJIOPOJIHAS) B COCIUHCHUSX, THII
KPUCTALINYECKON pemEéTKH KOHKPETHOTO BeIleCTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsA, METAJJTMYECKas), XapaKkTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
COCJIMHCHM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBIIMBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNpEACIIEHHOMY KiaccCy/Tpyrre
COeMHEHUM (TIPOCThIE BEIIECTBA — METAJIbI U HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKPBHIBaTh CMBICI MEPUOANIECKOro 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 1-4 mnepuonoB Ilepuonnueckoit cuctembl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHOJIB3ysl TOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTHU M3MEHEHUS CBOMCTB XMMHUUYECKHX DJIEMEHTOB M HUX COCIAMHEHHI
0 mepuojiam U rpymnmnam llepruoanyeckon CucTeMbl XUMUYECKUX dieMeHTOB /[[. U.
Menpaeneena;

c(hOpMHPOBAHHOCT, YMEHHUM  XapaKTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMHYECKME CBOMCTBA HEOPraHWYECKHMX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXIY HEOPTraHUYECKUMHU
BEIIECTBAMU C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKAM (YKCIYy M COCTaBy PEarupyroliux BEMIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklny, y4acTUIO KaTaau3aTropa);

c(hOPMUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHHS PEAKIMN Pa3IUIHBIX
THUIIOB, TOJHBIC U COKpAIEHHBIC YPABHEHHSI PEaKIUii MOHHOTO 0OMEHA, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIONTUE
KAueCTBEHHBI COCTAB pAa3JIMUHBIX HEOPraHWMYECKHUX BEIIECTB, pPaCIllO3HABATh
OTIBITHBIM TYTEM HMOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIECTB;

c(OPMHUPOBAHHOCT, YMEHHH pacCKpbIBaTh CYIIHOCTh OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHUS 3JEKTPOHHOIO OanaHca
ITUX PEaKLNM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peakiuu OT PA3TUIHBIX (PAKTOPOB; XapaKTEeP CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI,
JeXalllle B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX NPUHIMUIIAX U
HKOJIOTMYECKUX TPOOIEMaxX XUMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta3oB
pU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM O00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WJIN O0BEMY OHOTO W3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3¢ (deKTa peakiini Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/Iol U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKyKe MpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUH IUIAHUPOBATH M BBIMOJHATH XHUMHYCCKUH
HKCIIEPUMEHT (pa3ioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpEeNEeNIeHUEe Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE PEaKIuu Ha cyib(ar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KAaTMOH aMMOHUSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a/Ja4 IO
TeMaM «Metamey U «HemeTamiby) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
ATUX PE3YJbTATOB;

c(hOPMUPOBAHHOCTh YMEHUNW KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAITNIO, TOy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOU
KOMMYyHUKaiuu, UHTepHEeT u ApyTHx);



chOpMHUPOBAHHOCT, ~ YMEHHMH  cOONIOAAaTh  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B IEJIAX
COXpPaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOLIEH NPUPOAHOM Cpenbl, OCO3HABATh
ONAaCHOCTh BO3/ICUCTBHS HA KUBBIE OPTaHU3MBbI ONPENCIEHHBIX BEIIECTB, TOHUMAs
cmbeicn mokazarens IIJIK, mosicHaTe Ha mpuMepax crmocoObl YMEHBIICHUS U
IIPEIOTBPAILLECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUN;

JUISL CIENBIX ¥ CHA0OBHASIIUX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/m Kontpoubnbie IIpakTnueckmne
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHNYECKUX COETUHEHUH A. 3 0 0
M. bytneposa
Uroro no pazgeny 3
Pa3znea 2. YriaeBoaopoanbl
2.1 [IpenenbHbIe YIIE€BOAOPOIBI — AJTKAHBI 2 0 0
59 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 0 |
aJIKa/INEHbI, aJTKUHBI
23 ApoMaTnyecKue yrieBoJopO bl 2 0 0
54 [IpupoaHbIe HICTOUHUKH YTIIEBOJIOPOIOB U 3 |
uX nepepadboTka
Hroro no pasneny 13

Paspnen 3. Kuciiopoacoaep:xamue oprannieckue coeJuHeHUs
3.1 Cruptsl. deHon 3 0 0

Anpaerunpl. KapOOHOBBIE KUCTOTHI.

3.2 7 0 1

CrnosxHbIe dUPBI
33 VYrieBoibt 3 1 0



Utoro no pazneny

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeJuHEeHUs

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku

Uroro no pazgeny

Paspnen 5. BeicOKOMOJIEKY ISIpHbBIE COCIMHEHUS

5.1 [Tnmactmaccel. Kayuyku. BonokHa

Utoro no paznemny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

13

34



11 KIIACC

HaumeHnoBaHue pa3iesioB U TeM
Ne n/mm
NMPorpamMMblI

Pa3znen 1. Teopernueckne 0CHOBBI XUMUM

Ctpoenune atomoB. [leproanyeckuii 3aKoH
1.1 u [lepuonnueckas cuctemMa XMMHUYECKUX
anemenToB /1. . MeHneneeBa

12 Crpoenue BemiectBa. MHOTOOOpasue
' BEIIECTB

1.3 XUMUYECKUE peaKINU
Hroro no pazneny

Paznen 2. Heopranuueckasi xummusi
2.1 MeTtamisl
2.2 Hemertamnel

53 CBs3b HEOPraHMYECKHMX ¥ OPraHMYIECKHX
' BEIECTB

Uroro no pazgeny

Paznen 3. XumMus u )KM3HL

3.1 XUMHUS U KU3Hb

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoaunuecTBo 4acoB

Bcero

13

17

34

KonTpoJbubie
padoThI

IIpakTH4eckune
padoThI

JIEKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
wn Tema ypoka

[IpeameT opraHn4eckoil XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE

TCOpI/IH CTPOCHUSA OPraHUYCCKUX

coenuHeHnit A. M. BytnepoBa, €€ 0OCHOBHbIE

TTOJIOKCHHUA

[IpencraBiaenue o KIaccupuKau
opraHuyeckux BeuiectB. Homenkiarypa

(CI/ICTCMaTI/I‘-IeCKaH) " TPUBUAJIbHBIC HA3BAHUA

OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTMUECKUHN PsIL

Meran u 3TaH — npocTenme
MIPEACTABUTENM AIKAHOB

AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA
OTHIIEH U IPOIUJIEH — MPOCTENIINE
IIPEICTaBUTENH aJIKEHOB
[Tpaktuyeckas padora Ne 1. «Ilomyuenue
STUJIEHA U U3yYE€HHE €0 CBOWCTBY
Ankanuensl. bytaguen-1,3 u
meTunoytanuen-1,3. [Tonyuenue
CUHTETUYECKOTO KayuyKa U pe3UHbI

KoanuecTBo 4yacoB

Bcero

KonTpoJibHble
padoThI

IIpakTHYeckue
padoTbI

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl



10

11

12

13

14

15

16

17

18

19

20

21

22

ATKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKUHN Psifl. ATIETHIIEH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB
Boruncnenus no ypaBHEHUIO XUMHUECKON
peakuuu

ApeHnsbl: 6eH301 1 ToIyoul. TOKCHYHOCTD
apeHoB

I'eneTnueckas cBs3b yrieBOJOPOIOB,
MIPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
HEPTh U IPOIYKTHI €€ repepaboTKu
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
MIPUPOJTHBIN ra3 U MOy THBIC HEPTIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€ TepepaboTKu
Kontposnbnas paboTa no pazaeny
«YTIIEBOAOPOABD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b
MHOroaToMHBIC CITUPTHI: TUICHTITHNKOIb U
TIIALEPUH

®eHoIT: CTPOCHUE MOJIEKYJIbI, (PU3UIECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHCHHE
Anpaeruabl: hopManbAETHI U alleTalbIeT /.
Aneton

OHOOCHOBHEBIE TIPEIETHHBIE KAPOOHOBHIE

KHCJIOTBI: MypaBbUHAA U YKCyCHasd

[Tpaktuyeckast padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KUCIOTBI»

CTeapI/IHOBaSI " OJICMHOBAs1 KMCJIOTHI, KaK

NpeaACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHCIIOT

Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JielicTBIE

CrnoxxHbie 3¢upbl Kak MPOU3BOIHBIE

Kap60HOBLIX KHUCIIOT. FI/I,[[pOJ'II/IB CJIOXKHBIX

3¢upoB

Kupsr: ruiponus, NpuMeHEHHE,
Ouooruyeckas pojb )KUpPOB
VYTrieBoibl: cocTaB, KilacCU(pUKaIUsI.
Baxxneiimme npeactaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa

Kpaxman u nemironosa Kak NpupoHbie
MIOJINMEPBI

KonTponbHas pabora no pazzaeny
«Kucnopoacoaepxaiinue opraHuuecKre
COETUHEHUS»

AMWHEBI: METHJIAMUH U aHUJINH

AMUHOKHCIIOTBI Kak aM(pOTEpHbIC
OpPraHUYECKUE COCTUHEHHUSI, UX
ouonoruyeckoe 3Hauenue. [lernrruasl

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS
OCHOBHBIE TIOHATHS XHMHH

BBICOKOMOJIEKYJISIPHBIX COE€IUHEHUN

OCHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM.



HJ'IE[CTM&CCLI, Kay4yKH, BOJIOKHA
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11 KIIACC

KosmnuecTBo yacos JJIEKTPOHHBIE

Ne uudpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
oOpa3oBaTeJibHbIE

n/n Bcero
padoThI padoThI
pecypchbl

XUMHUYECKUHN JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaius aToMOB

[Tepuonnueckuii 3akoH u [lepuonnueckas
CHCTeMa XMMHYECKHX 3eMeHToB /I, M.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHST CBOWCTB
XUMHYECKUX IJIEMEHTOB M UX COCIMHEHUM 10
rpyIrmaM U nepuojaam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMmudyeckux anementoB J[.11. MeHieneena B
Pa3BUTHU HAYKH

CrtpoeHue BemiecTBa. XUMUYecKas CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOMN 1 0 0
cBs13u. BopopoaHas cBsi3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenenn okucieHus. BemnecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSA

[TonsiTre 0 nUCTIEpCHBIX cucTeMax. MicTuHHBIE

Y KOJJTOUJHBIE pacTBOPBI. MaccoBas 10514 1 0 0
BEILIECTBA B pacTBOpE
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Knaccugukarus 1 HoMeHKIaTypa
HEOpPraHMUYECKUX COEANHEHUN. | 'eHeTnueckas
CBSI3b HEOPraHMYECKHUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

Kiaccudukanmss XaMHUIeCKUX peakivii B
HEOPraHUYeCKOW U OPraHUYeCKON XUMUH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAICHHS YDHEPTUU TIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTumMble peakium.
XHUMHYECKOE PaBHOBECUE

[IpakTuueckas pabora Ne 1. «BausHue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON peakum»

DnexTponutuyeckas auccormanys. [Toastue o
BOJIOpoAHOM Toka3zatese (pH) pactBopa.
Peaxiiun nonHoro oomena. ['maponus
OpPraHn4€CKUX U HECOPTaHNYCCKUX BEIICCTB

OKHCIIUTENHbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
[TonsaTHE 00 AMEKTPOIM3E PACIIIIABOB U
pacTBOPOB CoJIe

KonrponbHas pabota no pasueny
«Teoperndyecknue OCHOBBI XUMHM»

Meraiuel, ux nosioxenue B [lepuoanueckoit
CUCTeMe XMMHUYecKHX 3neMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. OO1HMe pU3nIecKue CBOWCTBA
METaJIOB
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CrnaBel METaJIOB. DJIEKTPOXUMUYECKUH AL
HanpsHKEHUH MeTaioB

XuMHUYecKre CBOMCTBA BaKHEUIIINX METaJIIIOB
(HaTpWid, KaJIWA, KaJIBIIMA, MarHUH,
ATFOMUHUN) U UX COSTUHEHUN

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

XMUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COE€TMHEHUN

[TpakTrueckas padota Ne 2. "Penrenue
AKCIEPUMEHTAIBHBIX 3a/]a4 110 TEME
«MeTaiie»"

Hewmerannsl, ux nmonoxenue B [lepronnueckoi
CHUCTEeME XUMUYECKuX 351emMeHToB /1. .
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAILIOB.
Annotponusi HeMeTauIoB (Ha IPUMEpE
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U MX
COE€IUHEHUI

XWMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCTUHEHUN

XHUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U
UX COeINHEHUH

[IpuMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX
COE€IUHEHUI

O00011IeH1E U CHCTEMATHU3aIMs 3HAHUH 110
TeMe «HeMeTamely. Beraucienus mo
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YPaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ n
TCPMOXUMHYCCKUC paC‘-IéTBI

[IpakTuueckas pabora Ne 3. «Pemienue
HKCIEPUMEHTANbHBIX 337124 110 TeMe
"Hemeramnns"»

Kontposnbnas padota no teMam «MeTamib 1
«HemeTtamibn

HeOpTaHI/I‘-IeCKI/IC 1 OPraHUYCCKHUEC KUCIIOTHI.
HeopFaHI/ILIeCKI/Ie H OPraHN4YCCKHUEC OCHOBAHUA

AmMdoTepHbIe HeOpraHUYeCKHe U
opranuyeckue coequHeHus. ['enernueckas
CBSA3b HEOPTraHUYECKUX U OPTraHUUYECKUX
BELIECTB

Ponb xuMum B 00ecriedeHHH SKOJIOTHIECKOM,
IHEPTEeTUYECKON U MUIIEBON O€30MaCHOCTH,
Pa3BUTHHU MEIUITUHBI

IIpencraBneHus 06 OOMKX HAYIHBIX
MIPUHIIUIIAX MPOMBIIUIEHHOTO MOTYYEeHHS
BaXXHEUIITNX BEIIECTB

YennoBek B MHUPE BCHICCTB U MAaTCpUAJIIOB

Xumus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET
bu6anoreka IJOK

https://m.edcoo.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 726242342903868691666490759959119263676517201332
Bnapgeney ®ateesa Onsra CepreesHa

OeicTevTened C19.09.2023 no 18.09.2024



http://www.tcpdf.org

		2023-09-24T21:13:20+0500




