I'ocynapcrBeHHOe 0101zKeTHOE 0011€00pa30BaTeIbHOE YUPeKICHHE
Pecny0sinku Kpbim
CAJYIIKHHCKASl CAHATOPHAS IIKOJIA-UHTEPHAT

PACCMOTPEHO COI'TACOBAHO YTBEPKJAEHO
HA 3aCeJaHuH 3amecTHTEIb AUPEKTOPA IIpuxa3 qupexkropa
HIMO yuntenein EMII no YP IIKOJIBI-MHTEPHATA OT
IIporokoa Nel ot «28» aBrycra 2024 r. « 28» aBrycra 2024r. Ne235

PykoBoaureas IHIMO

0.1.0Opodunckasn 10.I'. Hemagumosa A.1O. CmupHoBa

PaGouas mporpamma
10 XUMHUH
OCHOBHOIo cpeanero oopaszosanuss ®I'OC 2022-2023
as 10-11 kaacca
YYHUTEJIS NePBOi KaIMPUKANMOHHON KATEroOpuu

MeabnukoBoii Exarepunnl BiaguMupoBHbI

AJynika
2024




HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o0imero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHU K pe3yIbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBHONM TMPOTPAMMBI CPETHETO O00IIero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM craHgapre COO, ¢ yu€rom Konmenuuu mnpernogaBaHus
y4eOHOro mpeaMeTa «XUMHUsD» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepaivy, peamu3yIOIIMX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTrPaMMbI, U
OCHOBHBIX ToNOXkeHuil «Crparerun pa3BuTusi BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TOAXO/J0B K pa3pabOTKe IMpOrpaMMbl MO XUMHUHU, K OIPEACICHUIO
oO1elt cTpareruu 00y4deHusl, BOCIIMTAHUS U Pa3BUTHs 00ydarolIuXcsl CpecTBaMuU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHnentyanbHbie TosoxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBanue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTelbHONM  OpraHu3allii, SBISETCI HEOTHhEMJIEMON YacThl0 HX
obpazoBanHOCTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHONH CHCTEME XHUMHUYECKOTO OO0pa30oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBIO U TNPUPOAHOM cpene. Peanmusyercs xumudeckoe oOpa3oBaHUE
o0y4Jaronuxcsi Ha ypOBHE CpeIHEro o0IIero oopa3oBaHus CPEeACTBAMHU yIeOHOTO
npeaMera «XUMHS», COJIEpPKAHME M TOCTPOCHHE KOTOPOro OMpENESICHbl B
mporpaMme MO0 XMMHUHM € YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJLI U B MaTEPUAIBHOW >KM3HU OOIIECTBA, a TakXkKe C Yy4ETOM
o0muX 1eneld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CHUCTEMBI cpeHero obmero oopazoanus B Poccutickoit denepanun.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT OCOOyIO0 POJib B
COBPEMEHHOM IMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpPUAIbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PALMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/aHME IEJIOCTHOTO TPEJCTABICHUS 00 OKpYKAIOIEeM MHpPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHUS
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BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JaCTIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMUs CTajla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
TpyJa ¥ KU3HU KaXKJIOro wieHa oOmectBa. COBpeMEHHas XHMMHs Kak Hayka
co3uJaTenbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEIICHUE
TJI00aNBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, FIKOJIOTMYECKON 0€30MaCHOCTH U OXPaHBbI 310POBbS.

B coorBercTBUM € OOmMMMM LENSMH W NPUHIMIIAMH CPEAHETO OOIIETo
obpazoBanms coaepkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbI YPOBEHB
U3YyYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcsi, HEOOXOIMMYK0 UM i1 BBIPAOOTKHM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCICIIHOIO BKJIIOUEHHS B JKW3Hb COLIMYMA, IPOJOJDKEHUS
o0pa30BaHMs B pa3IMUYHbIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTraBnsomuMu  npeameTa «XUMHUS»  SBISIIOTCA  0a30BbIE€  KypChl —
«Oprannyeckas xumuss» U «OOwm@as M HEOpPraHUYecKash XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHUsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU MO HEOPraHMYECKOW XMMHHM (C BKJIIOUEHUEM 3HAHUI U3 O0IIel XUMUM) U
oprann4eckoi xumuu. PopMUpPOBaHUE NAHHOM CUCTEMBI 3HAHUN NPHU HU3yYEHUH
npeaMera o0OecrevYnBaeT BO3MOXKHOCTH PAaCCMOTPEHHUS BCEro MHOroobpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU HAa OCHOBE
CUCTEMHOT0 TOAXOJa K M3YYCHHI0 Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHUYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DIJIEKTPOHHBIX
NPEACTABICHU O CTpoeHHH BemecTB. CBeneHHs 00 U3y4aeMblIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOXKHBIX OMOIOTHYECKU
aKTHBHBIX COEIMHEHMI. B Kypce OpraHM4eckoil XMMHUHU IIOJIy4arOT pa3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0ILEro 0Opa30BaHUs NMEPBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKOM CBsI3U, KIAaCCHU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUU.

[Ton HOBBIM yrioM 3peHHs B MpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsi HM3YYEHHBII Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHMs
TEOPETUUECKU MaTepuad M (AaKTOJIOTMUECKHE CBEICHHS O BEIEeCTBAaX U
XuMHUUYeckol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» O0yYarouuMcsl TPEJOCTABISAETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
IIy0Xe TMOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
0000111a011I1eH 10 O0BSACHSIONIECH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEWIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TaKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpPOTEKaHus JonoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAaMHU COJCpXKaHUs, WMEIOIUMHU KYJIbTYpPOJIOTUYECKUH W TPHUKIATHOM
XapakTep. OTU 3HAaHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aWMOCBSI3M XUMHH C
OpYTMMU HayKaMH, PAacKpbIBalOT €€ pojb B IO3HABATEIbHOW U IMPaKTUYECKOU
JESTEIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKCHHS K MPOLECCY
TBOpYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pEelIeHUs HHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a/1a4. B 1enom coaepkanune yueOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  W3YYEHHs] OPHUEHTHPOBAHO  Ha
(¢opMupoBaHrue y 0OyYaroIIMXCS MHPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMAaHUS
¢unocockux ued, TaKuX Kak: MaTepUaJbHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOr0 MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpPOCHHEM, TIO3HABAEMOCTh TMPHUPOAHBIX SBICHUN TMyTEM OKCIEpUMEHTa U
pelleHrsT TMPOTUBOPEUMH MEXAY HOBBIMH (akTaMd U TEOPETUYECCKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU 3KOJOTHYECKUX MpodiieM, a
Takke MpoOeM cOepekeHUsl FHEPreTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B mnnane pemeHus 3amad  BOCMUTAHHS, pPa3BUTHUS U COLUATHM3AIIH
o0Oydaromuxcsi MPUHATBIE TPOTPAMMOM IO XUMHH TOJIXOABl K OIPEACTICHUIO
COJIEp)KaHUsl M TOCTPOCHUSA TNpeaMeTa IpeaycMaTpuBaloT (OPMUPOBAHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEUCTBUH, HMEIOMMX O0a30BOo€ 3HAUCHHE MJis
pPa3IMYHBIX BHJAOB JEATEIBHOCTH: PpEIIECHUS ™poOsieM, T[OWCKa, aHaliu3a W
00paboTku nH(popManru, HEOOXOTUMBIX JJI MPUOOPETCHUS OMBITA MPAKTUIECKON
U HUCCIIEIOBATENIbCKON NEATENbHOCTH, 3aHUMAIOUIEH Ba)XXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpemnomaBaHWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHwMsI, TaK U HA YPOBHE CPEAHETO 00IIero oOpa3oBaHus, MPU OMPEACICHUN
COJIEp)KaTENbHOM XapaKTEepPUCTUKU LeJNed HU3y4eHUs IpeaMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TNPHU3HAETCS (POPMUPOBAHHE OCHOB
XMMHMYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
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METOJMYECKOW TOYKH 3PEHUS TAaKOW TMOAXOJA K OINPEACIICHHUIO IMeled H3YdeHUS
IIpeIMETa SBIISICTCS BIIOJIHE OTIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMM U3Y4YEHHUS TMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) siBisIIOTCA:

e (opMupoBaHME CHCTEMBl XWMHYECKHX 3HAHUH KaKk  BaKHEUIIEH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHEC SI3bIKa HAyKH, YCBOCHHE WM IOHWMAHHWE CYITHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BCIIECTB M XWMHUYECKHX pEaKIUH, HEOOXOAUMBIX JIsi TPUOOPETCHHS
YMEHUH OpPHUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYCCKUX SIBJICHUH,
MMEIOIINX MECTO B MIPUPOJIC, B MPAKTUUECKON U TTIOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB JESITEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MPaBUII
0e30macHOro 00paIIeHNs C BEIECTBAMH.

Hapsiny ¢ atuM, comepkaTebHas XapaKTepUCTUKA MeJIeH 1 3a/1ad U3ydeHUs
peaMeTa B MporpamMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMU B CUCTEME CpellHero olmiero oopazoanus. CeromHs B
NpernoJlaBaHu  XUMHM B OOJNIbIIEd  CTENEeHM OTHAETCS  MPEeAroYTEeHUE
MPAKTUYECKONH KOMIIOHCHTE COJACp)KaHUsA OOydYCHHUS, OPHUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHM3alliy, BIAACIONIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIHHOW TI'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTUBHOT'O TOJIYYCHHS 3HAHUW U MPUMEHEHUS UX B PEaTbHOU >KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a]1ay.

B cBa3u ¢ 3TMM mpu W3ydeHWUH TmpeaMeTa «XUMHUS» JOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKE 1SN U 33]a9H, KaK:

ajanTtamnus 00yJarouuxcs K yCJIOBHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peIeHnil B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIICCTBAMHU U MX
MIPUMEHEHUEM;

dbopmupoBaHUe y O0OyYarOmUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JI Pa3IUYHBIX BHJIOB
NEeATEIPHOCTH: PEIICHHs Mpo0JieM, MOMCcKa, aHaau3a U 00padOTKHM WH(POPMAIIHH,
HEOOXOJMMBIX JUIsI TPUOOPETEHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XHMHH, a TaKXKe I OIEHKH C TO3WINN
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IKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEMIECTB W XUMHYCCKHUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPEIy;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEHN 00YyYAIOIINXCSI: CIOCOOHOCTH CaMOCTOSATEIFHO TPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C KH3HEHHBIMU MTOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIONCKA W aHaJIM3a y4eOHOH U
HAyYHO-TIOMYJIIPHOU HH(POPMAITUH XMMHUYIECKOTO COICP KaHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYaIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IIAHUPOBAHWHM W TPOBEIACHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKON
HAIMPaBJICHHOCTH XUMHUH, €€ BaKHOW POJM B PEHICHUH TJIOO0AIBbHBIX MPOOIeM
PalMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS SHEPIEeTHUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIAMMOCTH OCEpPEKHOTO
OTHOIIEHUS K TIPUPOJE M CBOEMY 30POBBIO, a TakKe IMPHOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJII TPUHITHS TPAMOTHBIX DEIICHUA B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM mane cpeaHero oOmiero oOpa3oBaHUS NPEIMET «XUMUSD)
0a30BOT0 YpOBHS BXOJIHUT B COCTaB MpeaMeTHON obmactu «EcTecTBeHHO-HAyYHBIE
IPEAMETHD).

OO111ee YnCII0 YacoB, OTBEAEHHBIX VIS U3YUCHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero ooero odpazoBanus, cocrapisieT 34 yaca: B 10 kmacce — 34 gaca (1 ygac
B HEJICIIO).
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COAEPKAHUE OBYUEHUA

10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOH XMMUH

[IpenMeTr opraHndecKOM XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIyYCHUH HOBBIX BEILIECTB M MATEPHUAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenniit A. M. bytiepoBa, e€ ocHOBHBIE MoJI0KeHUs. CTPYKTYpHBIE (POPMYJIIBI
OpPraHMYECKMX BelecTB. [ oMonorus, wu3zoMepus. XuUMHAYECKas CBS3b B
OPraHUYECKUX COCAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuKalMyu OpraHnyeckux BeniecTB. HomeHnknarypa
OpraHMYECKUX COCAMHEHMH (CHUCTeMaThyeckas) | TpUBUAIbHBbIE Ha3BaHUS
BAKHEUIIMX NIPEICTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEHIECTB M MX IPEBPALICHUMN:
O3HaKOMJICHHE C oOpasliaMu OpraHMYeCKHX BEHIECTB M MaTepualaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKHX BEUIECTB, HAONIOACHHE U
OIIMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKH psan. MeraH W 3TaH —
OpocTeilline MpeACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMUYECKHE CBOWCTBA
(peakuuu 3aMellleHUss U TOPEHMsI), HAXOXKICHHE B MPUPOAE, MOIyYCHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKHUM psii. DTUJIEH U MPONUIEH —
IpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3WYECKUE U XHMUYECKHE CBOWCTBA
(peakuuMu THUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIApATALUU, OKHUCIEHUS U
MOJINMEPHU3AIINH ), TOTYyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEUIIHE
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [loyuyeHne CHHTETHUECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psia. ALlETUIIEH
— TPOCTEHIINN TPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHE, (DHU3MUECKHE W
XUMUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHMUSI), IOJyYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XMMHMUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHUsSI U HUTPOBAHUS), TOJYyYEHUE U NMPUMEHEHUE. 101yoa:
cocmas, cmpoeHnue,  Quauyeckue U  XuMuyeckue  ceotcmea  (peaxyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), noAyYeHue u npumernerue. TOKCUYHOCTh apEHOB.
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['eHeTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMU, NMPUHAIIEKAIIMMHA K Pa3JIMYHBIM
KJIACCaM.

[IpuponHble WCTOYHMKU YIVIEBOAOPOAOB. IIpupoaHblii ra3 W IOMYyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuponu3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €T0 MePepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBpALICHUI:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KayuyyKOB UM PE3UHBI, KOJUIEKIIHUU
«Heptp» u  «Yroap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJoreHOMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYyYEHUE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacué€rnbie 3anaum.

Bblunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIIUH).

Kucnopoaconepxaime opranudeckue CoeAUHEHH

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOI MW DJTAaHON: CTPOCHHE,
¢usznyeckue MW XUMUYECKHME CBOMCTBA (pEakUUU C aKTHUBHBIMU METaJUIaMH,
rajJjloreHOBOJIOPOJIaMH, TOpPEHHUE), NpUMEHEHue. BoIopoaHbie CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa ¥ ATAaHOJIAa HA OPTraHNU3M YEJIOBEKA.

MHOroaTroMHbl€  CHUPTBL. OJTWICHIJMKOIb W  TNIMLEPUH: CTPOCHUE,
¢usnyeckue U XUMHUYECKHME CBOMICTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU
MeTajlaMH, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBbIE CIHPTHI). JlelicTBUE Ha
OpranusM yenoBeka. [[pumeHenne rmmuepruHa v STUIICHTITMKOJIS.

deHon: cTpoeHHE MOJEKYNbI, (U3NYECKUE W XHUMHUYECKHE CBOMCTBA.
TokcuunocTs (penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBIAETHA: CTPOCHUE,
(¢u3NYecKue U XMMHYECKHE CBOWCTBA (PEAaKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KAUECTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XUMUYECKHE CBOMCTBA (CBOICTBa,
oOrmrye IS Kiacca KUCIOT, peakius 3TepuuKannm), modydeHne U MpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHple >(QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucCIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.
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VYrneBoabl: cocTaB, Kjiaccu(UKalnMs ~ yrJIeBOJOB  (MOHO-, JHU- H
nonucaxapuibl). [ roko3a — mpocTeimmii MOHOCaxapuI: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (B3aMMOJEWUCTBHUE C
ruapokcunom Menu(ll), oxkucinenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKCHHME TIIIOKO3bI), HAXOXKJACHHWE B TMPHUPOJE, MPUMEHEHHE,
ounonorunyeckas poisib. @orocunres. pykTo3a KaKk U30MepP IITHOKO3BL.

Kpaxman u memirono3a Kak mpupoaHbie monuMepsl. CTpoeHne Kpaxmamna U
HEeJUTI0103bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIu3,
KayeCTBEHHAsl peakLus C HOJOM).

DOKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEHIECTB W WX IPEBpAIICHUIA:
IpoBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHbIE PEAKLHUU OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruapokcunom meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHAA
cepeopa(l) u rugpoxcumom Menu(Il), B3ammopeiicTBHE Kpaxmaiaa C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1aun.

Bblunicnenuss 1mo ypaBHEHHMIO XUMHYECKOW peakuuu (Mmacchl, 00BEMa,
KOJINYECTBA MCXOHOIO BEIIECTBAa MM MPOJAYKTAa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIUN).

A3oTconeprkaie OpraHn4eckiue COeAMHECHMUS.

AMUHOKHUCIOTHI Kak aM(OTEepHblE OpraHMYecKue coeauHeHus. dusnueckue
U XMMHMYECKHE CBOICTBA aMHUHOKHCIOT (Ha mpumepe rimuuHa). buonmormueckoe
3HAaYeHHE aMUHOKHUCIOT. [lenTuspl.

benku kak mnpupoAHBIE BBHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPyKTypa OeiakoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
TUIPOJIU3, ICHATypalusi, KAYECTBEHHbIE pEeaKlIUU Ha OEJIKu.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIICHUN:
HaOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYypalus OEIKOB MpU
HarpeBaHUH, IBETHBIC PEaKIUu OEITKOB.

BbicoKoOMoOJ1eKYISIpHBIE COeJUHEHUS

OCHOBHBIE MOHATUS XMUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJTUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJMMEPHU3alliU, CPEIHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
NOJIUMEpU3AIHs U MOJIMKOHCHCALIMSL.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaIICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanusanns MeXNpeIMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISETCA Yepe3 HCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U NOHATUH, SABISAIOIIUXCS CHUCTEMHBIMU JUISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO11Ke eCTECTBEHHO-HAYYHBIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, KiIaccu(ukaius, MmepruoIuIHOCTh, HAOII0ICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE.

®dusnka: Marepus, DHEprus, Macca, aToM, DJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHUE
BEILECTBA, (PU3NUECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTaHHU3ME,
(doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHbIE OPO/bI, TOJIE3HbIE UCKOMAEMbIE, TOILIIUBO,

PECYPCHI.
TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI PAIMOHAILHOTO ITUTAHHS,

MOKOIMUC CPCACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MaTCPHUAJIbI U3

VCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.
11 KIIACC
OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI XUMHUHU

XAMHUYECKUI 3eMEeHT. AToM. Snpo aroma, H30TONBI. JIEKTPOHHAs
000J104Ka. DHEPreTUYeCKUEe ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
3neMeHThl. OCOOEHHOCTH paclpe/esieHusl JIEKTPOHOB IO OpOUTAIAM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepunonnuecknii 3akoH U Ilepuonnyeckas cucTeMa XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
xuMuudeckux anemeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpyHmaM U TEPUOIAM.
3Ha4YeHHE MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsl HEMOJsIpHAs W TOJSpHAas, MOHHAsA, MeTauihueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBaJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH U JIOHOPHO-
aKuenTopHblil). Bopoponnas cBs3p. BalleHTHOCTb. DJIEKTPOOTPHULIATEIBHOCTb.
Crenenb okuciieHrs. IOHBI: KATHOHBI U AaHUOHBI.

BemecrBa MOJEKyISIpHOTO M HEMOJEKYJSIPHOIO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBA BEIIECTBA. THIIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOKCTBA BEILIECTB OT THMA KPUCTAJUIMYECKON PELIETKH.

[TonsiTue 0 aucHepcHBIX cucTteMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.
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Knaccuduxanus HEOPraHUYECKUX COCTMHEHNU. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKAIUX K PA3JTUMYHBIM KJIaccaM.

Xumuueckas — peakuua. Kiaccupukanmss XMMHYECKHMX — peakuidl B
HEOPraHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUs U IPEBPALLECHUS SJHEPTUH TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyueckas aucconuanus. CuiabHbIe U cialblie 25eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IICJIOYHAS.

OKUCIUTEBbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyUYECHUS BEHIECTB M WX NPEBPALICHUN:
neMoHcTpauus Tabmun «llepuoanueckas cucremMa XxuMuueckux sneMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJACHUE U
OTNUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPELIbl pACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO WHJMKATOpa, pEaKIMu HOHHOro OOMEHa),
MIPOBEJICHUE MIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKLIUI.

PacuérHnble 3anaumn.

Pacuétel 1O ypaBHEHUSIM XHMMHYECKHUX pEAKUHA, B TOM YHUCIE
TEPMOXHMHUYECKHAE PACUEThI, PACUEThl C HCIIOJB30BAHUEM ITOHSATUS «MACCOBAS
JTOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. [lonoxxkenume HemerasmioB B llepuomnueckor  cucreme
xumudeckux dnemeHToB [[. M. MenaeneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nuecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPONHUS HEMETAIOB (HA MpuMepe
KHCJIOpO/Ia, cephl, hochopa u yrieposa).

XUMHUYECKHE CBOMCTBAa BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEPbI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M UX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTMHEHUN).

[IpruMeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCAUHECHUM.

Mertamnsl. [lonoxenue meraiuioB B llepuoanueckor cucreMe XUMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0UYEK
atoMoB MeTayuioB. O0mue ¢guznueckue coiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHAN PSAT HANIPSKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl momyueHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.
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DKCHEPUMEHTAJIBHBIE METOJbl M3YyUYE€HUS BEHIECTB M WX NPEBPALICHUN:
M3YUYCHUE KOJUIEKINH «MeTautbl M CIUIaBbl», OOpa3IOB HEMETAIOB, PEIICHUE
AKCIICPUMEHTABHBIX 3a7ad, HAOJIOJICHWEe W OIHMCAHHWE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUJIPOKCHUJIA ATIOMUHHUS C PACTBOPAMHU
KHUCIIOT U IeJI04Yel, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa MM 00BEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CITU OJTHO
Y3 BEILIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xumMum B 00€CreYEHUU SKOJOTMYECKOM, SHEPreTUYECKON U MHUILEBOM
0€30MacHOCTU, Pa3BUTUM MeUIMHBL. [lOHATHE O HAyYHBIX METOJaXx IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINH.

[Ipencrapnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MIPOMBIIIICHHOTO
MOJTYyYECHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB W MATEPUAIOB: BAXKHEHUIIHUE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MAaTEpHaNIbl, KpacKu, CTEKIIO, KEepaMHKa,
Matepuaibl s 3JEKTPOHUKH, HAaHOMAaTEpHUalbl, OPraHUYECKUE W MUHEPAIbHbIC
ynoOpeHus.

Xumusi U 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MaCHOTO KCIOIb30BaHUS MPEMApaToOB OBLITOBOM XUMHUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MEXNpEIMETHBIX  CBA3€H TpW  WM3yYeHUH oOmed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCS YE€PE3 UCIIOIBb30BAHUE KaK
OoOIX eCTEeCTBEHHO-HAYyYHBIX TOHATHUH, TaK W TIOHITHHA, SBIISIOIIAXCS
CHUCTEMHBIMM JJIs1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepusi, SHEPIUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
M30TOI, PaJHOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NUYECKHE BEIUYMHBI U €AUHUIIBI HX
MU3MEpPEHUS, CKOPOCTb.

buonorus: kieTrka, oOpraHu3M, OJKOCHCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHOmoTus: XUMHYECKAsT MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTE€PUANIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, ITHILECBAS
MPOMBINIUICHHOCTh,  (papMaimeBTHYECKass  MPOMBIINIICHHOCTh,  TPOU3BOJICTBO
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KOCMCTHYCCKHX IIPCIaparoB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTCpPUAJIOB,
QJICKTPOHHAA IPOMBIIIIJIICHHOCTb, HAHOTCXHOJIOI'H.
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O
XUMUHU HA BA30OBOM YPOBHE CPEIHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

®I'OC COQO ycraHaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OoOyJaronMMuUcss TPOrpaMM  CpeaHero oOmero o0pa3oBaHHs (JTUIHOCTHBIM,
METaNpeIMETHBIM W MpeIMETHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3pabOTKH MJIAaHUPYEMBIX Pe3yJIbTATOB OCBOCHUS MIPOTPaMM CPEIHET0 00IIEro
00pa30BaHUsI SIBISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOIXOI.

B cooTBETCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IpeaMeTa « XUMUsD Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHUE OOYYarOUIUMUCS POCCUHCKON TPaKIaHCKOW HJACHTHUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICICHUIO;

HAJIMYME MOTHBAILIMU K 00YYEHHUIO;

LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHU JMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpaauIuii 0a30BOl HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBATHCA B CBOEH
JEeSATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIMMU LETOCTHOM
CHCTEME XMMHUYECKOTO 00pa30BaHMs;

HaJU4Me TPABOCO3HAHMUS HKOJOTHYECKON KYJIbTYphl U CIIOCOOHOCTH
CTaBUTD 1IEJU U CTPOUTH )KM3HEHHBIC TUIAHBI.

JIM9HOCTHBIE pe3yibTaThl OCBOCHHS TpeaMeTa «XHMUsD) TOCTHUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHUTATEIHOM JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYCCKUMH, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U UJiealaMi POCCUHUCKOTO TPakIaHCKOTO OOIIECTBA, TPUHATHIMU B
oOlIiecTBE HOPMaMU U TIpaBUJIaMU MOBEJCHUS, CIIOCOOCTBYIOIIMMHU MPOIECcCam
CaMOMNO3HAHUs, CAMOPA3BUTHS W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yyJarommxcs.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPaKaIOT
c(hOpMHUPOBAHHOCTh OIBITA TMO3HABATEIHLHON W MPAKTHUYECKOW NESITeIbHOCTH
oOy4Jaronuxcs Mo peaiu3aliu MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCTIe
B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX TIpaB M
00s13aHHOCTEM, YBAXKEHHUS K 3aKOHY U MPABOIOPSIIKY;
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MPEACTABICHUS] O COIMAIBHBIX HOPMAaX W TMpaBUJaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBHOCTH MPHU CO3JaHUU
y4eOHBIX MMPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHHUMAaTh MOTHBBI, HAMEPCHWS, JIOTHKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YUCOHOU MEATECILHOCTH,

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAayYHOMY HACJEIHI0
OTE€YCCTBEHHON XUMUMU;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TCOPUU M MPAKTUICCKOTO
MIPUMEHEHHUsI XUMUHU, OCO3HAHUS TOTO, YTO JIOCTHXKCHHS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOACHUHM, KpPOMOTIMBBIX OSKCHEPUMEHTAIBHBIX IMOUCKOB,
MOCTOSTHHOT'O TPY/la YUE€HBIX U MPAKTUKOB,;

WHTEpeca M T03HABATEIHHBIX MOTHBOB B TOJYYCHHUH W TOCIICTYIOIIEM
aHanu3e WHPOpPMANMK O  TEPEJOBBIX  JIOCTHIKCHHUSX  COBPEMEHHOM
OTEUECTBCHHOU XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH ~ OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XHWMHYECKHUMH
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHbIC HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE MOBEJIEHUE U MOCTYIKH CBOUX TOBApPHUILEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM WU OCO3HAHHE IOCIICICTBUUA 3THX
MTOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IEHHOCTEH 370pOBOr0 M 0Oe€30MmacHoro ooOpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOmro/IeHrsl MpaBuil O6€30MacHOro0 OOpallleHUus C BEIIeCTBaMH B OBITY,
MOBCETHEBHOM >KM3HU U B TPYJOBOM 1€ATEIbHOCTH;

MOHUMAHUS I[IEHHOCTH TPaBWI WHAUBUIAYATBHOTO M KOJUIEKTUBHOTO
0e30macHOTO TOBEJCHUS B CHUTYaIlUAX, YTPOKAIOIIMX 370POBBI0 U JKU3HHU
JIIOICH;

OCO3HAHUSI  TOCJEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ynotpeOieHus anKoroJsi, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:
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KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICOBATEIHCKOM
JESTebHOCTH, OOIIECTBEHHO TMIOJNE3HOW, TBOPYECKOW M JPYrHX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4YaCTUE B PEIICHUM MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTHUECKOMY H3Y4YEHHUIO0 MpodecCuid pasIndHOro poja, B
TOM YHCJIE€ HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXKEHUS K TPYY, JIIOISM TPyJa U PE3yJbTaTaM TPYIOBOU JAESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIbHON TpPAaeKTOPUU
oOpazoBaHus, Oyayiied npodeccun U peanu3alud COOCTBEHHBIX YKU3HEHHBIX
IJIAHOB € YYETOM JTUYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XUMHUHU, HHTEPECOB
1 TTOTpeOHOCTEH 00I11eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

AKOJIOTHYECKHU 11eJIeCO00PA3HOT0 OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY
CYyILIECTBOBAaHMS KU3HU HA 3EMIIE;

MMOHUMAaHUS TJI00aTBHOTO XapaKTepa KOJOTHUYECKHX MPOOJIeM, BIASHHS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLIMAIBHOUN CPEIbL;

OCO3HaHUS HEOOXOJWMOCTH UCIIOJIb30BAHUS JOCTIKCHUM XUMHUU JUIS
pELIEHUs BOIPOCOB PAIMOHAIIBHOTO IPUPOJOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATUS JECUCTBHM, MPUHOCIIIUX BpPEN OKpYKaOIIEH
MIPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOIArOMPHUATHBIC IKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILATh UX;

HallMyusl PAa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJbTYpBI, OIbITA JACSITEIBHOCTH SKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIMATIBLHOM
MPaKTUKE, CIOCOOHOCTM W YMEHMS aKTHMBHO MPOTUBOCTOSITH HJICOJIOTHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs cHenupUKM XUMUU KaK HayKH, OCO3HaHUsi €€ poju B
(GbopMHUPOBaHUM PAIMOHAIILHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUU IIEJIOCTHOTO
MpeCTaBICHHs 00 OKPYX aIOIIEeM MUPE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOoOJieM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHUH JJII COBPEMEHHOM
UMBWIM3ALMK: B €€ T'yMAaHUCTHUYECKONM HANpPaBICHHOCTH W Ba)XXHOW pOJU B
CO37JaHMU HOBOW 0a3bl MaTEPUATBHOM KYJIBTYPHI, PEIICHUU TJIOOATBHBIX
po0JIeM yCTOWYHUBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPhEBOM, YHEPTETHUCCKOM,
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MUIIEBOM U  DKOJIOTMYECKOW OE€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecIreyeHnn yCIOBUI YCHEIHOIO TPyAa U S3KOJOTHYECKA KOM(MOPTHOMN KU3HU
Ka)KJI0ro wieHa oOLIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHHUS CYLIHOCTH METOJOB
MO3HAHUS, HCIOJB3YeMbIX B  €CTECTBEHHBIX  HayKax, CIIOCOOHOCTHU
WCIIONIb30BaTh TMOJy4YaeMble 3HAHUS [UJIsl aHaiu3a W OOBSCHEHUS SIBICHUN
OKPYXKAIOIIEr0 MUpa W MPOUCXOJAUMX B HEM H3MEHEHUH, YMEHUS JeNaTh
00OCHOBaHHbIE 3aKJIIOYEHHUsS Ha OCHOBE HAy4yHBIX (AKTOB U HMMEIOIIMXCS
JAHHBIX C LIEJIBIO TIOJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJb30BaTh XUMUYECKHE 3HAHMS IS
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLIHX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIBCKOMN 1EATEIbHOCTH;

TOTOBHOCTU UM CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caMO00Opa30BaHUIO, K aKTMBHOMY IIOJIy4YEHHIO HOBBIX 3HAHMM IO XMMHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

uHTEpeca K  OcoOEHHOCTAM  TpyAa B  pa3nuyHblXx  chepax
npodhecCuoHaATBbHOM NesSTEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4EOHOro mpeamMera «XuMUshH
Ha ypPOBHE CpPEeAHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIE IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCS
MEKIUCIIUTUTMHAPHBIC (MeXIIpe IMETHBIC) oO1eHayJYHbIe TTOHATHS,
OTpaXKaIOIIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U CHEHU(UKY METO/OB
MO3HAHUS, MCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO,
DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAy4YHbIA (akT, IPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHUs, HCCIeTOBaHHUE, HaOII0JCHHE, H3MEpPECHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC ydeOHbIC JIEHCTBUSA (mo3HaBaTeNbHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), oOecrneunBaromue (GopMupoBaHUE
(HYHKITMOHATIBLHON TPAaMOTHOCTH U COLIMAJIBHOM KOMIIETCHIIMN 00YYaIOIUXCs;

CITOCOOHOCTh 00yJarIMXCcs HCII0IB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUSI W YHHUBEpCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON IIPAKTHUKE.

MerTanpeaMeTHbIE pe3ysIbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  IMO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMH W  PETYISATUBHBIMHU
JICHCTBUSIMU.

OBjiageHne  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JeHCTBUSIMM:
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1) 0a3oBble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOATENbHO  (pOopMyIHMpOBaTH H  aKTyaIM3upoBaTh  MpoOemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENCATh ILEIU JCATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS, COOTHOCUTHh PE3YJIbTaThl JEATECIIBHOCTH C TOCTABICHHBIMU
LEJSAMU;

HCIIOJB30BaTh P OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHSATHI M YCTaHABJIMBATH UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHUS OT/IETBHBIX (DAKTOB
U SIBJICHUI;

BBHIOMPATh OCHOBAaHWMSI W KPUTECPUU IS KIacCU(HKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIUd;

yCTaHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBA3M MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHUSI (MHAYKTUBHBIC, IEIyKTHUBHBIC, IO
aQHAJIOTUH), BBIABJISITE 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbBI M 3aKJIFOUCHUS,

MPUMEHATh B  MPOLECCE IO3HAHUA, HCMHOJIb3YyEMbIE B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbHIBATH  MOJCIIbHbBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJ) 3JIEMEHTa, XUMU4eckas (popmyra,
ypaBHEHNE XUMUYECKON PEaKINK — IIPH PEIICHUH YUE€OHBIX IMO3HABATEIBHBIX U
MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIC MOJICIbHBIC MPEACTABICHUS s
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3YyYa€MbIX BEIIECTB U XHMHUUYECKUX
peaKuuil.

2) 0a3oBbIe MCCIIE0BaTEIbCKUE 1eCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
peaKkuii;

dbopMmynupoBaTh €AMW 3aJa4M  WCCIICIOBAHWSA, HCIOJIL30BaTh
MOCTaBJICHHBIE U CaAMOCTOSITEILHO CPOPMYJIUPOBAHHBIC BOIPOCHI B KaueCTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JUIsl POPMUPOBAHUS TUIIOTE3bI IO MTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYKJICHU;

BJIAJICTh HaBBIKAMHU CaMOCTOSITEJILHOTO IJIAHUPOBAHUST U TPOBEICHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HaOII0IaTh 3a
XOJIOM  TIpOIlecCa, CaMOCTOSITENIbHO  MPOTHO3UPOBAThH €ro  pe3yybTar,
dbopmynupoBath 0000IIEHUST W BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3yIbTaTOB UCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON
pabore;

nprOOpeTaTh OMBIT YUYEHWYECKOW HCCIEAOBATEIbCKOM H MPOEKTHOM
NEATEeNIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
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MIOMCKY METOJIOB PEIICHHsS] MNPAKTUYECKUX 3a7ady, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMUSL.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATbCS B PAa3IMYHBIX MCTOYHHKAX HHPopManuu (Hay4yHO-
MOMYJISIpHAsl JINTEpaTypa XUMHUYECKOTO COJIEp>KaHMs, CIIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO Pa3IMYHbIX BUJIOB U PopM
MPEACTABICHUS,  KPUTUYECKHM  OIEHMBAaTh €€  JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GbopMyIIMpOBATh 3aIPOCH U IPUMEHSTH PA3IMUYHbIE METO/IbI IIPU MIOUCKE U
orbope wHpOpMANMK, HEOOXOAUMON IS BBITIOJHEHUS YYCOHBIX 3a71ad
OIIPENIETIEHHOTO TUIIA;

IpUOOpETaTh OMBIT UCIIOJIB30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JINYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHUMalbHYI0 (QOpMYy MpEACTaBICHHUSA
uH(popMaInu (cCxemsl, TpaduKh, JUarpaMmbl, TAOIHIIBI, PUCYHKH U TPYTHE);

WCIIONIb30BaTh HAyYHBINH $3BIK B KadecTBE CpEACTBAa Ipu paboTe ¢
XUMHUYECKON HWH(pOpMaluen: NPUMEHATh MeEXNpeaMeTHbIEe ((u3nyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00OpEeBHATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISITHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYX JaeMOM TeMbl B XOJAE IUANOra
W/WIK JTUCKYCCUH, BBICKa3blBaThb HJAEH, (HOPMYIHpPOBATH CBOM MPEAJIOKEHUS
OTHOCUTEJILHO BBIIIOJTHEHUS MPEJIOKEHHOMN 3a]1au;

BBICTYINATh C MPE3EHTALMEN pe3yJbTaTOB MO3HABATEIbHOMN IESITEIbHOCTH,
IIOJIyYEHHBIX CAaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IIpU
BBIIIOJTHEHUM XMMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOM paboThl 1O
MCCJIEI0BAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaju3alii y4eOHOIro MPOeKTa U
(dbopMyIMpoBaTh BBHIBOABI MO pe3yibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COTJIACOBAHUS MO3UILMH B X01€ 0OCYKIAEHHSI U 0OMEHAa MHEHUSIMU.

OBiaseHue YHMBEPCAIBHBIMH PEryJIsSTHBHBIMH ACHCTBUAMMU:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIbHYIO
NEeSATENbHOCTh, ONpeAeNssi €€ 1eNMd W 3aJaud, KOHTPOJHMPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejaraeMblii alropuT™M JEWCTBHM IpU
BBINIOJTHEHUM Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ ¢deKTUBHBIA CcOCO0 UX pEIIeHUs C Y4ETOM MOJIY4YEHHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIHSX;

OCYUIECTBJISTh  CAMOKOHTPOJIb  CBOEM  JEATENbHOCTH HAa  OCHOBE
caMoOaHaJIN3a U CAMOOLIEHKH.
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HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHHS Kypca «OpraHuueckass XuUMUSD»
OTpaXaror:

c()OPMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpa, POJM XUMUU B IIO3HAHWU SIBJICHUMN
OpUpoabl, B (QOPMUPOBAHMU MBIIUICHUS U KYyJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATTBHOW TPaMOTHOCTH, HEOOXOAMMOW Ji PEIICHUs MPaKTHYECKUX
3a/lad U 3KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIECHHS K CBOEMY 3J0POBBIO U
IPUPOJTHOM CPEAE;

BJIQJICHUE CUCTEMOM XUMHYECKMX 3HAaHHUH, KOTOpas BKIJIIOYACT:
OCHOBOIOJIArarolue MOHATHS (XMMHUUYECKUN D3JIEMEHT, aTOM, 3JIEKTPOHHAas
o0o0JIouKa aTOMa, MOJEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIBHOCTD,
XUMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJSIpHAas Macca, MOJISIPHBIM  OOBEM,  YIJIEPOAHBIA  CKEJET,
(GyHKIMOHANIbHAS IpyIIa, paguKail, U30Mepus, U30MEPbl, TOMOJIOTUYECKUH PsI,
TOMOJIOTH, YTIEBOJAOPOABI, KHUCIOPOL H Aa30TCOIAEPKAILIHUE COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHUS);
TEOPHH U 3aKOHBI (TEOpHsl CTPOCHHs opraHndeckux Bemects A. M. bytneposa,
3aKOH COXPAHEHHs MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHUHY; MHPOBO33PEHUYECKHE 3HAHUA, JIeXKallue B OCHOBE IIOHMMAaHUS
MPUYMHHOCTY M CUCTEMHOCTHM XUMHUYECKUX SIBJICHUW, (PAKTOIOrMYEeCKue
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U OE€30MaCHOM HCIOJb30BaHUHU
BAXHEHIINX OPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOW AESITETbHOCTU
YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIIME IOHSITHUSA
IIPY OIIMCAHHUH COCTaBa, CTPOCHMS U IPEBPALIEHUN OPTAHUYECKUX COEIUHEHHN;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
dbopMyll OpraHMYECKHX BEIIECTB W YPAaBHEHUM XUMHYECKHX PEaKIIH,
M3TOTaBJIMBATh MOJIEIIA MOJIEKYJI OPTaHUYECKUX BEUIECTB IS MILTIOCTPALIUU UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABINBATh PUHAAIEKHOCTh U3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUIO K OIPEAEIEHHOMY
KJIaccy/TpyImme coeiuHeHUH (YIrJIeBOJOpOJbl, KUCIOPOA U a30TCOAepKalllue
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COEIMHEHHMSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaTh MM Ha3BaHMS IO
cucrtematnyeckoi HomeHknatype (IUPAC), a Takxe npuBOAUTH TPUBHAIBHbBIE
Ha3BaHUsI OT/AEIBHBIX OPraHUYECKUX BEILECTB (ITUJICH, MPOMMUJICH, alleTUJICH,
STUJICHTJIMKOJb, TIULIEPUH, PEHOI, (opMabIEru, aleTalbIeru, MypaBbuHas
KHCIIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAas KHUCJIOTA, CTEApUHOBAs KHUCIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmall, IeJIT0I03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHsSI OMPEICNATh BUIBl XUMUYECKOW CBS3H B
OpPraHUYECKUX COEAMHEHHUAX (OAMHAPHBIE U KPATHBIE);

c()OPMUPOBAHHOCTh YMEHMSI NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrtnepoBa mis OOBSCHEHHSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUSA; 3aKOH COXPAHEHHUS MacChl
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHUW XapaKTepU30BaTh COCTAaB, CTPOCHHUE,
¢u3znuecKkne U XMMHYECKUE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH pa3inuHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, YTHJIECH, MPOIMWIEH, alleTHIICH,
OyramueH-1,3, meTmnOyraauen-1,3, 6€H301, METaHOJ, 3TAHOJ, STUJICHTINKOIb,
IJIMUEPHH, (EHOJI, alleTalbAerul, MypaBblHas U YKCYCHasi KUCJIOTHI, TJIIOK03a,
Kpaxmaj,  LeJUIl0JI03a, AaMUHOYKCyCHas  KHCIIOTa),  WJUIFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJIYy HHUMH YPaBHEHHUSAMHM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIMI C HCIOJIb30BAHUEM CTPYKTYPHBIX (POpPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKTEepHU30BaTh VCTOYHUKHU
YIJIEBOJOPOJHOTO ChIpbsl (HE(Th, MNPUPOAHBIA Tra3, Yrojb), CHOCOOBI HX
nepepadoTKU U MPAKTUUECKOE MPUMEHEHHUE MPOTYKTOB MepepadOTKy;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS MO XHUMHYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIAJCTh CHCTEMOW 3HAHWA 00 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3yUYEHUH BEUIECTB
U XUMHUYECKMX SBICHMH  (HaONIOJ€HHE, W3MEpPEHHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE), HUCIIOJIb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUS s
IIPUHATUS PELICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYalMsSIX, CBS3AHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh ~yMEHMH  COONIOATh  TpaBWia  IMOJB30BaHUS
XUMHUYECKON MOCyNoN M J1TabopaTOpHBIM OOOpYIOBaHUEM, a TAKKE IpaBHIia
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMUUECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIJAHUPOBATh U BBHITIOTHATH XHUMHUYECKUN
AKCIIEPUMEHT (IIPEBpAIllCHUs] OpPraHUYECKUX BEIIECTB NPH HArpeBaHUU,
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MIOJyYECHHE OTUJIEHA M HW3YyYEHUE €r0 CBOMCTB, KAaYECTBEHHBIE PEaKIUU
OpraHUYEeCKUX BEUIECTB, JCHATypauusi OEJKOB NpH HArpeBaHWU, LBETHHIE
peakuuu OENKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30IaCHOCTU IpU
oOpallleHuu C BEUIeCTBaMM U JIaDOpaTOPHBIM 00OPYJOBaHHEM, IMPEACTABIATH
pe3ynbTaTbl XHMHYECKOTO JKCIIEpUMEHTa B (opmMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (GOpMyIUpOBaTH BBIBOJBI Ha OCHOBE JTHX
pEe3yJIbTaToOB;

c()OPMUPOBAHHOCTh YMEHHUI KPUTHYECKH AHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOMU
uHpopmanuu, HTEpHET 1 Apyrux);

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIOJATh TPaBHJIA  AKOJOTHYECKU
11€J1€co00pa3HOro TMOBEJACHUsI B OBITY W TPYAOBOH JAEATEIBHOCTH B LEISIX
COXPAaHEHUS CBOETO 30POBbsS U OKPYKAIOLIEH MPUPOLHON Cpeipl, OCO3HABATH
OIIACHOCTb BO3JEHUCTBUS HA JKUBBIE OPraHU3MBbI ONPEACIIEHHBIX OPraHUYECKUX
BEILECTB, MOHMMas cMbica nokaszatens [IJIK, noscHsaTs Ha nmpuMepax crocoObl
YMEHBIIICHUSI W TPEIOTBPALICHHAS HMX BPEAHOIO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

11 00YyYaroIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAX IMO3HAHMs BEIIECTB U
XUMHYECKUX SIBJICHUN;

VIS CIENBIX U CHa0OBUASMIIMX OOYydYaIoOIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHud JI. bpailing mng  3amnucu
XUMHUYECKUX POpMYJI.

NPEAMETHBIE PE3YJIBTATHI
11 KJIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOImass m HeopraHwdecKas
XUMUSD OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHYECKOM COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUU B IO3HAHWUU SIBJICHHM
npupoasl, B (GOPMHUPOBAHWM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOAMMOW IJisi PEIICHHS] MPAKTUYECKUX
3a/lay U JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, M30To1, S-, p-, d-
AIIEKTPOHHBIE OPOWTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTh, D3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAs, METaJUIMYECKasi, BOJOPOIHAS ), KPUCTAIUITMYECKAS
pelmeETKa, TUIIbl XUMUYECKUX PEAKIIUHI, PACTBOP, JIEKTPOIUTHI, HEANEKTPOIUTHIL,
ANEKTPOIUTUYECKAS IHCCOLMAMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiui, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
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AJIEKTPOJIMTUYECKON Aucconnanuu, nepuoanueckuii 3axkon . . Menneneena,
3aKOH COXpPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHsS W TpPEBpalICHUs
SHEPIrUuu MPU XUMUYECKHX PEAKLUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM A3BIK
XUMUHM, MHUPOBO33PEHUYECKHE 3HAHUsA, JEKallue B OCHOBE IOHUMAaHUS
NPUYMHHOCTHY U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOIOIMUECKHE
CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJTYYEHHH M O€30IIaCHOM HCIOJb30BaHUU
BAXHEHIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUUYECKOW AESITEIbHOCTU
YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHbIE MPU3HAKU MOHSITHH,
yCTaHaBJIMBAaTh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHAE IOHSATHSA
IIPY ONKMCAaHUHU HEOPraHWYECKHUX BEIECTB U UX MPEBPALICHUMN;

c(hOpMHUPOBAHHOCTh YMEHUH HCTOIH30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTaBleHUsI (QOpMyNT BEIIECTB M YPaBHEHUH XUMHUYECKUX PEaAKIIH,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHHS
OTJIETIbHBIX HEOPTAaHUYECKUX BEUIECTB (YrapHbIi ra3, yriaeKHUCIblil ra3, aMMHaK,
rai€Hasi U3BeCTb, HeraléHasi U3BeCTb, IUThEBAS COJA, TUPHUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONPENENATh BAJIEHTHOCTb M  CTENEHb
OKHUCJIEHUSI XUMUYECKUX AJIEMEHTOB B COCJUHEHUSAX Pa3jIM4YHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3U (KOBaJE€HTHAas, MOHHAs, METa/lIn4yecKas, BOJOpOJHas) B
COCIMHEHMSX, THUIl KPHUCTAUIMYECKOM pEMETKA KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJIIpHAs, HOHHAs, METAJTIMYECKast), XapaKTep Cpelbl B BOJIHBIX
pPacTBOPAaX HEOPraHUYECKUX COECINHEHNN;

c(hOpMHUPOBAHHOCTH YMEHUMI yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHMYECKUX BEIIECTB MO0 UX COCTaBYy K OIpPEAeIEHHOMY KIacCy/TpyIiie
COEIMHEHMH (ITPOCThIE BEIIECTBA — METAJIBI 1 HEMETAJLIbI, OKCU/Ibl, OCHOBAHMSI,
KHCJIOTBI, aM(POTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOTUIECKOTO 3aKOHA
. HW. MengeneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ileproguueckoil crucTeMbl
xuMmuueckux snemeHtoB JI. M. MenneneeBa, UCHONb3ysl MOHATHUS «s-, p-, d-
AJIEKTPOHHBIE  OpOUTANN»,  «IHEPreTHUUECKUE  ypOBHU»,  OOBACHATH
3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XHMHMUYECKMX D3JIEMEHTOB U HX
COEAMHEHNH 1O Nepuoaam U rpynmnam llepmoandeckon CUCTEMBI XUMHUYECKUX
anemenToB [l. 1. MeHpeneena;

chOpMHUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME
XUMUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB pPAa3IUYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOU CBSI3U MEXIYy HEOPraHUYECKUMU
BEILECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSA KIACCU(PUIIMPOBATh XUMUIECKUE PEAKITUH TIO
Pa3IMYHBIM MIPU3HAKAM (YKCIY U COCTABY PEArpyrOLIUX BEIIECTB, TEIJIOBOMY
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s dekTy peakiuu, N3MEHEHUIO CTENIEHEH OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKkIMK, YYaCTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJIATh YPaBHEHUS PEaKIMi pa3iIMuHbIX
TUTIOB, TIONHBIE M COKpAIIEHHBIE YpaBHEHHUS pEakiuii HWOHHOTO OOMeHa,
YUUTBIBas YCIOBHUS, IPU KOTOPBIX 3TH PEAKLUU UAYT 10 KOHILIA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH pEAKLUHU, MOATBEPKIAAIOIINE
KAueCTBEHHBI COCTaB pPa3jIMYHBIX HEOPraHMYECKHX BEILECTB, PACIIO3HABAThH
ONMBITHBIM NyTEM  HOHBI, MPUCYTCTBYIOLUIME B  BOJHBIX  pPacTBOpax
HEOPraHMYECKUX BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUH paCKpbIBaTh CYLIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMA TOCPEICTBOM COCTaBICHUS AJIEKTPOHHOTO
OanaHca 9TUX peaKini;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON peakluu OT pas3INYHbIX (DaKTOPOB; XapaKkTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3ACUCTBUA (TIPUHIIUIL
Jle IllaTense);

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUYECKHE IPOLIECCHI,
JIeKalUe B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUs] CEPHOM KUCIIOThI, aMMHUaKa, a
TaKkke c(HOPMHUPOBAHHOCTh MPEICTABICHUM 00 OOUIMX HAay4HBIX NMPUHIUNAX U
HKOJIOTMYECKUX MpoOIeMax XMMUUECKOTO IIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYHUCICHUS C HCIOJIb30BAHUEM
MOHSTHS «MaccoBasi J0JIs BELIECTBAa B pacTBOPE», 00bEMHBIX OTHOLIECHUM ra30B
IpH XUMHYECKHX pEeaKIMsIX, MacChl BellecTBa MWIM O0OBbEMa Ta3oB IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH O00bEMYy OFHOTO U3
YYACTBYIOIIMX B PEAKI[MU BEUIECTB, TEIUIOBOr0 3(P(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHSI MaCChl BEUIECTB, MPEBPAILICHUS M COXPAHEHUS SHEPTUH;

chOpMHUPOBAHHOCTh ~yMEHMH  COONIOATh  MpaBWia  IMOJB30BaHUS
XUMHUYECKON TOCynoi W JabopaTopHBIM OOOpYIOBaHMEM, a TaKXKe MpaBHIa
oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBINOJHATh XUMHUYECKUN
HKCIIEPUMEHT (pa3io’KeHHE NEPOKCHA BOJIOPOIa B IPUCYTCTBUH KaTaln3aTopa,
OTIpE/ICNIEHUE Cpelbl PAcCTBOPOB BEIIECTB C IOMOUIbIO YHHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE pPa3IMYHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaxiuy, peakiud HOHHOTO OOMEHa, KayeCTBEHHBIE PEaKIuu Ha Cyib(ar-,
KapOoOHaT- W  XJIOPHUI-aHWOHBI, HAa  KaTHOH  aMMOHHS,  pEIICHHE
OKCIIEPUMEHTANIbHBIX 3a7ad 1o TeMaM «Meramie»y u  «Hemeramne») B
COOTBETCTBUHM C TMpaBWIAMH TEXHHKH O€30MacHOCTH TIpH OOpaIleHun ¢
BEIIECTBAMH M JIaDOpAaTOPHBIM OOOPYJIOBaHHEM, TPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO IKCIEPUMEHTa B (DOpMe 3amucCH YpaBHEHHMI COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;
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c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH AHATU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIKU, IHTepHET U ApyTHX);

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIOJATh TPaBHJIA  AKOJOTHYECKU
11€J1eco00pa3HOro TMOBEJACHUsI B OBITY W TPYAOBOH JAEATEIBHOCTH B LEISIX
COXPaHEHUsSI CBOErO 30POBbS M OKPYXKAIOLIEH MPUPOJHON Cpellbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUsS HA JKMBBIC OPraHU3MBI OIPENEIEHHBIX BEUIECTB,
noHuMast cmbica mnokazarens [IJIK, mnoscHATh Ha mnpumepax CcHocoObl
YMEHBUIEHUS W NPEIOTBPAIICHUS MX BPEIHOTO BO3JEHCTBHS HAa OPraHHU3M
YEJIOBEKa;

IUTsl O0Y4YaroIIMXCA C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS: YMEHUE
MIPUMEHSATh 3HAHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJAX IMO3HAHMS BEUIECTB U
XUMUYECKHUX SIBJICHUM;

IS CIETIBIX U CITa0OBUASIINX O0YJYArOIINXCS: YMEHHUE UCTIONb30BaTh
penbedHO-TOUCUHYI0 cucTeMy o0o3HaueHwuid JI. bpaitns nms 3anmcu
XUMUYIECKUX (POPMYIT

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB
KonTt Ipakr | OJEKTPOHHBbIE
Ne HaumenoBanme pa3aesioB POJIBLH HYeCK (undposbie)
n/n M TeM NMPOrpaMMbl Bceero bIe ne o0pa3oBaTeIbLHbI
pador | pa6ot e pecypchl
bl bl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUH

IIpenmeT oprannueckon
xumuu. Teopus cTpoeHus

1.1 3
OPraHUYECKUX COCTUHEHUIN
A. M. bytneposa
Wroro no pazneny 3
Paznen 2. YriaeBoaopoanbl
IIpenenpHnie
2.1 PeA 2
YTJIEBOJOPOBI — AJKAHBI
HenpenensHbie
2.2 YIIIEBOIOPOAbL: AJIKEHBI, 6 1
aJIKaJueHbl, aJKUHBI
Apomaruueckue
23 P 2
YTJIEBOJOPOIBI
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[IpupoHbIE HCTOYHHUKHU

2.4 YTJIEBOJOPOJOB U UX 3 1
nepepaboTka
Hroro no pazneny 13

Paznen 3. Kucinopojaconep:kaiiue oprannyeckue coeTHHeHHUsI

3.1 Cnuptsl. ®enon 3

319 Anpaeruasl. KapOoHOBBIC 7 1
) KUCJIOTHI. CII0XKHBIC d(PHpBI

33 VriaeBoasl 3 1
Hroro no pazneny 13

Pa3znen 4. A3oTcoaep:kaniue oprannvyeckue coeJuHeHUs

41 AMUHBL. AMUHOKHCIIOTEL 3
' Benku
Hroro no pazneny 3

Paspen 5. BeicOKOMOJIeKYIsIpHbIE COCAUHEHUS

5 1 IImacTmaccel. KayquI/I. 2
' Bosokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 34 ) )
110 ITPOT'PAMME
TEMATHUYECKOE IINIAHUPOBAHUE
11 KJIACC
KoanyecTBo yacos DJIeKTPOHHBI
HaumenoBanmue Kour Ipax ¢
Ne n/m pas3aesioB U TeM Be POJIBH | THHEC (ungposeie)
- ero bIC KHne oOpa3oBareJ
pabdor | paGort bHbIE
bl bl pecypchbl

Paznen 1. Teopernueckne 0CHOBbI XMMHUU

Ctpoenue aTOMOB.
[Teprnonnueckuii 3aK0H U

1.1 Ilepnognueckas cucrema 3
XHMHYECKHX DJIEMEHTOB
JI. 1. Menneneena
19 CtpoeHue BemiecTna. 4
' MHuoroo0pasue BEIIecTB
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1.3 XUMHUYECKUE PEAKITUT 6 1 1
Hroro no pazneny 13
Paznea 2. Heopranuyeckasi XuMusi
2.1 MeTtasmibl 6 |
2.2 HemeTramnbl 9 1 1
CBs13p HEOPraHUYECKUX
2.3 Y OPTaHUYECKUX 2
BEIIICCTB
Hroro no pazaeny 17
Pa3nea 3. Xumusi v )KU3Hb
3.1 XUMHUS 1 )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO HACOB 34 ) 3
110 ITPOT'PAMME

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
1. Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe

obmectBo «M3narensctBo «IIpocBeiienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET

I.

2.

3.

I.www.school-collection.edu.ru- Konnexnus €MHbIX UPPOBBIX
00pa3zoBaTeIbHBIX PECYPCOB
2.http://himege.ru 3T0 0OpazoBaTeNbHBINA TTOPTAI AT TOATOTOBKH K EI'D 1o xumumn.
Teopusi, BUeoypoku, cripaBouHas nHGopmarus, usmeHenus B EI'D, tectsr
3.http://www.ctege.info/himiya-teoriya-ege/ moaroroBka k EI'D mo xumum, Teopwusi,
TECTHI C OTBETAMHU
4. http://www.uchportal.ru/load/242 yunrensckuii moptan s noaroroske k EI'D
5.https://edu.skysmart.ru/ -uHTepaKTUBHAS paboyvast TeTPab.
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