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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XuUMHUM Ha YypPOBHE CpeAaHero oluiero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepanibHOM 00pa3oBaTENbHONM MPOTPAaMMBI  CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoiaBaHus
y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTelIbHBIX opranusanusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrpPaMMbI, H
OCHOBHBIX ToNIOkeHH «CTpaterun pa3BuTusi Bocnutanus B Poccuiickoit
®enepanuu Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY HOJXOJOB K pa3pabOTKe MpOorpaMMmbl IO XUMHH, K ONpPEEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpIIAIONIMM DJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
HEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJloBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBI0 M TPHUPOAHOU cpene. Peamm3yercss XuMUYecKoe 0Opa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO

npeamMceTa «XI/IMI/I}I», COACPIKAaHNEC MW IIOCTPOCHHUE KOTOPOro OmnpcacicHbl B



mporpaMme 10 XHMHUHU € Y4€TOM crnenuuKkd HayKd XUMUW, €€ 3HAUYCHUS B
NO3HAHWU TPUPOJbI U B MAaTEPUAIBHON MU3HHM OOIIECTBA, a TAKXKE C Y4ETOM
oOluMX 1eaed ¥ MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero obmero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYyI0 pojb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOPOe (POPMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEIT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHo B3aUMOAECHCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIMMBIM YCIIOBUEM YCIICITHOTO
TpyJa W SKM3HU KaXJIoro uwieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTelbHas, KaK Hayka BBICOKMX TEXHOJOTMM HampaBlieHa Ha pEIICHHE
rJI00QIBHBIX  MPOOJIEM YCTOMYMBOTO PpA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbl 3J0POBBSI.

B cootBercTBUMM C OOHMMMH HENSIMH U TPUHIIUIAMHU CPEIHEro O0OIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOMUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  TpeaMeTa  «XUMUS» SBISIOTCS 0a30Bble  KYPCHI —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAHWM 1O HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUN) U

Oopranu4yeckou xumMuu. @opMupoBaHUEe JAHHOW CUCTEMBbI 3HAHUU NPU U3YyUYEHUHU



npeaMera 00ecrnevYrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumus» u «OO0mast u
HEOpraHuyeckass XuMus» copMmupoBaHa B NIporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 ydyeOHOro marepuaja U 00yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICIIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYEeCKOW XHWMHH BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHMYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemecTB. CBeleHUs 00 H3ydyaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHHW. B Kypce OpraHM4eckod XWMHUHU TOJYy4arOT pPA3BUTHE
c(opMUPOBaHHbIE HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs NEPBOHAYAJIbHbIE
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrioM 3peHus B npeaMere «Xumus» 0a30BOro YpOBHSA
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOHIEro o00pa3oBaHUs
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMUSD» O00yYaroUUMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnast cuctema 3HaHMN O BaXKHEHMIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKXKE O XMMHUYECKUX PEaKLUMsIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJyiHsgercs B Kypcax 10 u 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHUMAaHHUIO B3aMMOCBS3U XHUMHH C

APYTMMM HAyKaMmH, PacKpbIBalOT €€ POJIb B IIO3HABATENIIBHOW M IPAKTUYECKOU



JESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K MPOIIECCY
TBOpPYECTBA B 0O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(GOPMAIHIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus MWHTEIJIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1ienoM copepxanue yueOHOTo
npeaMeTa  «XUMHUS»  JaHHOTO  YPOBHS  M3YYCHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TTOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAHHMYECKOTO
OpPraHUYECKOTO MHpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W
CTpPOEHHEM, TI03HABAEMOCTb IMPHUPOJHBIX SBJICHUA MMyTEM OJKCIIEPUMEHTA U
peIICHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTHUUECKUX Mpodiem, a
TakKe MpoOJeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/JaHUSI HOBBIX
TEXHOJIOTUM U MaTEpUAIIOB.

B mane pemieHuss 3amad  BOCHUTAHUS, Pa3BUTHS U COLUATU3AIMH
OOy4JaroIMXcss MPHUHITBIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3TUYHBIX BHJIOB JICSITCIIBHOCTH: pEHICHUS TMpoOJieM, TIOWCKa, aHamu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HCCIIEeIOBATENIbCKON NEeATEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUHU
XUMUH.

B mpaktuke mnpemogaBaHuMs XMMHUU KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU

JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUsl TJABHBIMU IIEJISIMU H3YyYEHHs TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCSA:

. dbopMHpOBaHUE CHUCTEMBbl XHMHYECKMX 3HAHUW KaK BaKHEUIIEH
COCTABJISIIONIECH €CTeCTBEHHO-HAyYHOUW KApTHUHBI MHpA, B OCHOBE KOTOPOH JiexKaT
KIIIOYEBBIC TOHATHS, (DyHAaMEHTaJIbHbIE 3aKOHBI M TEOPUU XHMHUH, OCBOCHUE
A3bIKa HAyKH, YCBOGHHE W TOHMMAHUE CYLIIHOCTH JOCTYNHBIX OOOOIIEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HUX pa3BUTHS U
CTaHOBJICHHUS;

. dbopMHpoBaHUEe U pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJIaX
MO3HAHMS BEIIECTB U XUMHUYECKHX peaklui, HeOOXOMUMBIX ISl MPUOOPETECHUs
YMEHUN OPHUEHTHUPOBATHCS B MHUPE BEIMISCTB U XMUMHYCCKUX SIBICHHMN, MMEIOIIIX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

. pa3BUTHE YMEHUH M CIOCOOOB JESTENBHOCTH, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOII0JCHUEM
npaBuiI 0€30MacHOT0 0OpaIIEeHUs C BEIIECTBAMHU.

Hapsiny ¢ aTuMm, copepskarenbHasi XapakTepUCTHKA 1IeJIe U 3a/1a4 U3y4eHUs
MpeaIMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeHero oobmiero odpazoBanus. CerojHs B
NpenoJlaBaHul  XUMHM B OOJIbIIEd  CTENEHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHOW OpraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHWW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMCHCHHUS WX B PCAIBHOW JKH3HU
JUTSL peLIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3u ¢ oTMUM Tmpu M3ydyeHUH TpeaMeTra «XUMHUS» JIOMUHHUPYIOIIEE

3HaA4YCHUC HpI/IO6peTaIOT TaKu€ IICJIN U 3aJa4H, KaK:



aJIanTanys 00yJaronxcs K yCIOBUSAM JTUHAMUYHO Pa3BHBAIOIIETOCS MHPA,
(GbopMUpOBaHWE  WHTCIUICKTYyaJbHO  Pa3BHTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
peIIeHNH B KOHKPETHBIX XKHU3HECHHBIX CHTYAIlMsIX, CBA3aHHBIX C BEIICCTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHne y OOy4YarOmMXCS KIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIICTCHIIMI), WMEIONINX YHHBEPCAIbHOC 3HAUCHUE I Pa3jIMYHBIX BHIIOB
JESTEIILHOCTH: PEIISHUs Mpo0eM, TIOMCKa, aHanu3a u o0paboTku uHpopmammu,
HEOOXOIUMBIX I TNPUOOPETCHHS OIbITa JIEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOC MECTO B IIO3HAHWW XHMHH, a TakKe JUI1 OICHKH C IO3HINN
OKOJIOTHYECKON OC30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHYECKUX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPEY;

pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, WHTCIUICKTYaTbHBIX U TBOPYECKHX
CIIOCOOHOCTEM 00yUYaroIMMXCs: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C )KHU3HCHHBIMHU MOTPEOHOCTSAMH, UCIIOIH30BATh
COBpeMEHHBbIC MH(DOPMAIIMOHHBIC TEXHOJOTHH JJIs IIOMCKA W aHau3a YIeOHOW |
HAYYHO-TTONYJISIPHON HH(POPMAIIMK XUMHUIECKOT'O COJICPIKAHNS;

dbopMupoBaHWEe U pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATHBHOTO U
JIOTUYECKOTO MBINIICHHSI, HAOJF0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH,
KOTOPBIE OCOOCHHO HEOOXOUMBI, B YaCTHOCTH, NP TUTAHUPOBAHUN U TTPOBEICHUH
XUMHYECKOTO IKCIICPUMEHTA,;

BOCIIMTaHHE Yy OOy4aronmxcs yOekIEHHOCTH B T'yMaHHCTHYCCKOM
HAIPABJICHHOCTH XHUMHUHU, €€ Ba)KHOH POJM B PEHICHHHM TJI00aJIbHBIX IPOOJIEM
paIMoOHAIBHOTO MTPUPOJIOTIONL30BaHMs, TIOTIOJTHEHUS YHEPIETHICCKIX PECYPCOB U
COXpaHEHHUs MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaK)Ke NPUOOPETCHHS OIbITa
WCIIOJIb30BaHUs TTOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B

CUTyalnusiax, CBsA3aHHbIX C XUMHWYCCKUMU SABJICHUAMMU.



B ydyeOHoM mmane cpeaHero oOmiero oOpa3oBaHHs MHPEAMET «XUMHUD»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmactu «EcrecTBeHHO-HAyUYHBIE
IpEIMETHI».

OOmiee 4mcIO YacoB, OTBEACHHBIX IJIs1 M3YyUYEHHUsS XUMHH, Ha 0a30BOM
YpPOBHE cpelHero obmero odpasoBanusi, coctaBisieT 68 vacos: B 10 kmacce — 34

yaca (1 gac B Heenmo), B 11 kimacce — 34 gaca (1 gac B Henernto).



COILEPKXAHUE OBYUYEHUA

10 KJIACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHU

IIpeameT opraHM4eCcKO XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (OPMYJIBI
OpraHMYeCKuX BelecTB. ['oMonorus, wusomepusa. XuUMUYecKas CBiI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o knaccuukaluy opraHuueckux BemecTs. HomeHkiarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUI:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE W
ONMCaHNE AEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPAIICHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKMU pAx. Meran W 3TaH —
OpOCTeHIlMe NPEACTaBUTENN aKaHOB: (PU3WYECKHE W XHMUYECKHE CBOMCTBA
(peakuu 3amMelleHus] U TOPEHUs), HAaxOXXICHHWE B MPHUPOJE, INOJNYyYECHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUNA PsAL. DTUIEH U NMPOINUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHUE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W

HOJ'II/IMepI/IBaI_[I/II/I), MMOJY4YCHHUC U IIPUMCHCHUC.



Anxanuensl: Oytaauwen-1,3 u metmnOyrtaauen-1,3: cTpoeHne, BaKHEHIIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUYECKHHA pSII.
AnernneH — TIPOCTEUIIMM NPEICTABUTENb AIKWHOB: COCTaB, CTPOCHHUE,
¢uznyecKue 1 XMMUYECKUE CBOIMCTBA (peakluu I'MIpUPOBaHUs, TaJOreHUPOBaHUS,
TUApaTalry, TOPEHUs), MOJy4YEHUE U TPUMEHEHHE.

Apenbl. ben3on: coctaB, cTpoeHue, (HU3NMUECKUE U XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUsSI U HUTPOBAHUS), MOJYyYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYyYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE WMCTOYHHUKHU YIJIEBOAOPOAOB. lIpvpoaHBIi Ta3 M MOIyTHBIE
He(dTauble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepabOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KATATIUTUYECKUi), Tupoiu3. [IpomyKTh
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTU U B ObITy. KaMeHHbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUI:
O3HAKOMJIEHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U

rajJorcHomnpon3BOJHBIX, ITPOBCACHUC PAKTUICCKOM Da6OTBII MMOJIYYCHHUC 3THUJICHA

Y U3yYEHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJINYECTBA MCXOAHOI0 BEIIECTBA WIM MPOAYKTA PEAKLHUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucaopoacoaepxkamme opranudeckue coeJuHEHUs



IIpenenpHple OXHOATOMHBIE CHUPTBI. METaHOJ MW 3TaHOJ: CTPOEHUE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (peaklUW C AaKTUBHBIMH METaJJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /{elicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbI€  CHOUPTBHL. ODTWIECHIJIUKOJIb W T[JULEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs PEeakiusi Ha MHOrOaTOMHBIE CHUpPTHI). [leiicTBue Ha
opraHusM 4enoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

@deHOoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE W XHUMHUYECKHE CBOWCTBA.
Tokcuunocth penomna. [Ipumenenue enoua.

Anpnerupl U kemouvl. DOpMaNbIETU], aleTaIbIETH: CTPOCHHUE,
(du3nuecKkue U XMMHYECKHE CBOMCTBA (pEaKUUU OKHCIIEHUS M BOCCTAHOBJIEHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A Kjiacca KUCIIOT, Peakius dTepuduKaIim), mojaydyeHue 1 mpuMeHEHHeE.
CreapuHoBasi U OJEUMHOBAsl KUCJIOTHI KaK MPEJICTABUTEM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxnble 3(GUpPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupoB. buongoruueckas
POJIb JKUPOB.

VYrneBoapl: cocTaB, KiaccupuKkauus — yrieBoaoB  (MOHO-, OU- U
nonucaxapuibl). ['oko3a — npocTemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C
rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJICHUE B TMPHUPOJIE, MPUMEHEHUE,

ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.



Kpaxman u nemnono3a Kak NpupoHbie noauMmepsl. CTpoeHue Kpaxmana u
Heuoo3bl.  PU3NUEeCKHEe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U MX MPEBPAILCHUI:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE HTaHOJIa
okcusnioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe Kkpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUUECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaum.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3zoTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHMYECKUue coequHeHns. Ouznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mpUpOJHBIE BBICOKOMOJEKYJISpHBbIE coenuHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IMPEBPAICHUI:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPAILIMOHHBIX ONBITOB: JA€HATypalus OElIKOB Npu
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMouieKkyIsIpHbIE COeITMHEHUS]

OCHOBHbBIEC MOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COEAMHEHUN —

MMoJIMMCpHU3alrA U ITOJIMKOHACHCAITNA.



OKCNEpUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX MPEBpPAILEHUMN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3yUYEHUU OPraHMUYECKON XMUMHU
B 10 kjacce oCylIeCTBIISETCA 4epe3 HCIOJIb30BAHHME KaK OOIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OOmume ecTeCTBEHHO-HAYYHbIE€ TIOHATHS: SBJICHHE, HAay4dHbIM (aKT,
TUIIOTE3a, 3aKOH, TEOpHUs, aHalIW3, CUHTE3, Kiaccu(pUKanus, NEPHOIUYHOCTb,
HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITUPOBAHUE.

®usuka: Marepusi, DSHEpPrusi, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: xnerka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHuU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YTIJIEBOJBI, >KUPBHI,
(bepMeHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE MOPO/IbI, OJIE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypchl.

TexHonorus: NHILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBLHOTO MUTAHUS,
MOIOILIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUUYECKHE IpEnapaTsl, MaTEpHAIIbl U3

HNCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMHH
XUMHUUYECKUN 3JeMeHT. AToM. Sapo artoma, H30TONBI. JIEKTPOHHAS

000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-



aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. INEKTPOHHASI KOHPUTYPAIIHS aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuoanueckasl cuctemMa XUMUYECKHX AJIEMEHTOB
. U. MenaeneeBa. CBsi3b NMEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TIEPHUOJaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BemecTBa. XHUMHYECKAs CBs3b. BHUAbI XHUMHUYECKOW CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALINYECKAX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTie o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PAcTBOPHI.
MaccoBast 10JIs1 BeIIeCTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIaccaM.

Xumudeckass peaknus. Krnaccudukamumss XMMHYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN PU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIndHbIX QakTopoB. OOpaTuMbie
peakunu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccoruanus. CuiabHble W Cla0ble AJIEKTPOIMUTHI.

Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpabHas, IEeTOYHAs.



OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U MX MPEBPAILCHUI:
neMoHcTpanus Tabnun «[lepuoanueckas cucreMa XxuMmuueckux sneMeHtoB [, U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

PacuérHblie 3anaumn.

Pacuétsl 1O ypaBHEHMSIM XHUMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM TMOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnmer.  Ilonoxenne HemetaioB B Ilepumoamueckoit  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpOoa, cepbl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenne MeramuioB B llepuoauueckon cucremMe XMMUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoicTBa MeTalioB. CIlaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, Kalui, KaJIbIUH,

MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.



OO6mue crnocoOwl monyyeHus: MeTauioB. [I[pumeHeHre MeTanaoB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
M3YUYEHHE KOJUICKIMU «MeTamabl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAIBbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbBIC PEAKI[MU Ha KATUOHBI METAJLIIOB).

Pacuérurlie 3agaun.

Pacuétsl Macchl BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecrieueHHH HKOJIOTHYECKOM, YHEPTeTUYECKON U THUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBienuss 00 OOUMMX HAy4YHBIX MPUHLMUMIAX MPOMBIIUICHHOTO
MOJIy4YE€HUs BAXKHENIIMX BEIIECTB.

UenoBek B MHUpe BEUIECTB M MaTECPUANIOB: BAXKHEWIIHNE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHUSIT U 3J0pOBbE YEJIOBEKA: IMPABWJIA HCMOJIB30BaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0€30MAaCHOTO WCIIONB30BAHUS MPEMApaTOB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamusi MeXNpeIMETHBIX  CBS3€M MpU  HM3ydYCHUH OOMIeH W

HEOpraHU4ecKorl xuMuM B 11 Kijlacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHNA, SBJISIOMIAXCS
CHUCTEMHBIMH JIJIS1 OTICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmwme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIM (PaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE, H3MEPCHUE, SIBJICHUE.

dusnka: MaTepus, SHEPTHsl, Macca, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTHBHOCTH, MOJICKYJIa, YHEPTETUUECKUA yPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3NYCCKUE BEIMYMHBI U CIUHUIIBI UX
HU3MEPEHHUSI, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3KocHcTema, Ouochepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIBI, TTOJIE3HBIC NCKOIIAEMbIE, TOTIIIMBO,
pPecypchl.

TexHoOrus: XUMUYECKAsT MMPOMBIIIUICHHOCTh, METAJTypTrHs, TIPOU3BOCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAS
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,

QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOT'HH.



[VNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBLI 11O
XUMHMHU HA BA30OBOM YPOBHE CPE/IHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OOy4arolMMHUCSl [POrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3pabOTKH IUJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
0o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B CcOOTBETCTBMM € CHCTEMHO-IEATEIbHOCTHBIM TMOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHME OOYYaIOIIUMHCS POCCUUCKON TPaKJAHCKON HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Khe MOTUBALIMH K O0YyUEHHUIO;

LIeJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JTUUYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIuXxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, NPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YK€e MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpPhl M CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHUS MpeaMeTa «XHMHS» JIOCTUTAlOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE

HOpMAaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam



CaMOITO3HAHMSA, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
O0yJaroIITIXCsl.

JINYHOCTHBIE pPE3yNbTaThl OCBOEHUA NpeaMeTa «XHUMHS» OTPAKAKOT
c(OpPMUPOBAHHOCTh OTBITA TMO3HABATEILHOM W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacCTHu:

1) rpamIaHCKOr0 BOCIUTAHUA:

OCO3HaHUs  OOy4yaloIMMUMHCS  CBOMX  KOHCTUTYLIMOHHBIX  TIpaB |
00s13aHHOCTE, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABIICHUS] O COLMAJIBHBIX HOPMax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENIbHBIX 3aJa, BBHIMOJIHEHUU
XUMUYECKUX JKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W TPUHHUMATh MOTHBBI, HAMEPEHHs, JIOTHMKY U
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMA

LIEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUS K MPOLECCY TBOPYECTBA B OO0JIACTH TEOPUM M MPAKTHUYECKOTO
IIPUMEHEHUS XMMUM, OCO3HAHUS TOTO, YTO JOCTWKECHUS HAYyKH €CTh PE3ysbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U IPAKTUKOB;

HMHTEpeca M II03HABATEJIBHBIX MOTMBOB B IIOJY4YEHUU U MOCIEAYIOUIEM
aHanu3e UHQOpMaLMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBCHHOI'O CO3HAHHSA, STUYCCKOI'O ITOBCACHM,



CIOCOOHOCTH  OLICHMBATh CHUTyallMd, CBSI3aHHbIE C XUMUYECKUMH
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKU CBOMX TOBapHILEH C
MO3UILIMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUH 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl 1IEHHOCTEH 3J0poBOro u 0e3omacHoro ooOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOro/IeHns MpaBuil 0€30MacHOTO OOpalleHusi C BeElIecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHMMAaHUS LEHHOCTHM NPABWJI WHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HU JIIOCH;

OCO3HaHMS MOCJEICTBUA M HENPUITUS BPEAHBIX MPUBBIUEK (YIOTpeOaeHus
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTU€ B pEIICHUHM NPAaKTUYECKHUX 3a1ad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEeHHIO MPOPECCUil pa3IuyHoro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

yBaXXEHUS K TPYLY, JIOSIM TPYa U PE3yJbTaTaM TPYAOBOM JAESTENbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpPY HHIWBHUIYaJbHOM TpaeKTOpUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U

noTpeOHOCTEH 00111eCTBa;



6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIIEHUS K MNPUPOJE, KaK UCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSI TJI00AbHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HMCIOJIb30BAHUS JTOCTHXKCHUM XUMHUH IS
pEILICHUsI BONPOCOB PAMOHAIBHOTO MMPUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATUS JICUCTBUM, MPUHOCAILIUX BpEH OKpPYXKaKoIIEh
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYMsL  Pa3BUTOrO  JKOJOTMYECKOTO  MBILUICHUS,  3KOJIOTUYECKOM
KYJBTYpBI, OIIBITA JESATEIBHOCTH SKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHUA
PYKOBOACTBOBAaTbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemogoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHUA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeIUPUKN XUMUU KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUMU IETOCTHOTO
MPEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKIIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABICHHOCTH W BaXHOW pPOJU B
CO37IaHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U

HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMN



YCIIEITHOTO TPyJa ¢ OSKOJOTHYECKH KOMMOPTHOH JKH3HHM KaXIOrO0 4YJICHA
00111eCTBa;

CCTECTBCHHO-HAYYHOH TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJIOB
MO3HAHMS, HCIIOJIb3YEMbIX B ©CTCCTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
0JIydaeMble 3HAHUS I aHAIHM3a U OOBSCHCHHS SBIICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOIAIINX B HEM H3MEHEHHUI, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIFOUCHHUS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  IOJTYICHHS
JOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BAaTh XUMHYECKHE 3HAHUA IS
pelIeHus Ipo0JIeM B PEaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO U UCCIICIOBATEILCKON JeATEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTAMHU;

HMHTEpeca K 0COOCHHOCTSM Tpy/a B pasiIuvHbIX chepax mpodecCHoHaTbHOM

JCATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHHUSI yu4eOHOro npenMera «XUMHsD Ha
YPOBHE CpPEeHEr0 001Iero 00pa3oBaHUs BKIOYAOT:

3HaUYUMble 9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSITHS, OTpaKarollue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
IpOLECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIEA0BAaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble yueOHbIE NEHCTBUS (MO3HABaTeNlbHbIE, KOMMYHUKATUBHBIC,
peryJsiTUBHbIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU

I'paMOTHOCTH H COIII/IaHBHOﬁ KOMIICTCHIIUN o6y11a}01111/1x051;



CIIOCOOHOCTh O0yJarOIIIIXCSI HCII0JIb30BaTh OCBOCHHBIC
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYyJATHBHBIMU
NEUCTBUSIMU.

OsJagenue YHHBEpPCATbHBIMHA yueOHbIMH Mo3HABATEJbHBIMH
NEeUCTBUSAMMU:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (DOpMyIMpoOBaTh W aKTyallM3UPOBaTh  MpoOJIeMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPENETATh UENU JCATEIbHOCTH, 3aJlaBas MNapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHUS W KPUTEPUU JUISI KiIacCH(HKAIMK BEIISCTB U
XAMUYECKUX PEAKIINI;

YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHbIC CBSA3M MEXKAY HU3YYa€MbIMU
SIBIICHUSIMU,

CTPOUThL JIOTMYECKHUE pacCyXaAeHus (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pacCcMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUSA, UCTIOJIb3YEMbIE B XUMHU CUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHYECKOU

pPCakiiu — IIpU PCHICHHUUA y‘l€6HBIX IMMO3HABATCJIbHBIX MW IIPAKTHYCCKHX 3aJaad,



MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e MCCIIEeI0BATEIbCKHE NeiiCTBUA:

BJIaJICTh OCHOBAaMHU METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

dbopMmynupoBaTh 1eId U 33Ja4d  MCCIEIOBaHUS,  HUCIOJIb30BATh
MOCTABJICHHBIC W CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJii (POPMUPOBAHHUS THUIIOTE3bl MO MPOBEPKE
MPAaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHH;

BJIaJICTh HABBIKAMH CAaMOCTOSITEJILHOTO IIJIAHUPOBAHHUS M TMPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEIOBATEIbCKOM W  MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHECHHUIO pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBAThCA B Pa3JIMYHBIX HCTOYHUKAX UH(popMaIuu (Hay4yHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcebl HTEpHETa), aHANM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTH;

dbopMyIUpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IMYHBIC METO/bI MPU MOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAWMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUA WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX

TEXHOJOTUN 1 Pa3IMIHbIX ITIOMCKOBBIX CUCTCM;



CaMOCTOSITENIbHO  BHIOMpaTh  ONTHMaNbHYIO  (opMy  mpeacTaBieHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHGOpMAIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJISTHOCTH.

OBJageHne yHUBEPCAIbHBIMIA KOMMYHMKATHBHBIMM J1e/iCTBUAMMU:

3a/1aBaTh BOIIPOCHI O CYIIECTBY O0OCYKJa€MOI TEMBI B XO/1€ AUAJIOra U/WIIH
JIMCKYCCUH, BBICKa3bIBaThb  HUJeH, (GOPMYIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C NpPE3EHTalUeld pe3yJIbTaTOB MO3HABATEIILHOM JESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHIITOTHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekTa u (hopmMyaupoBaTh BbIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COrJACOBAaHMS IMO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJaeHNe YHUBEPCAJIbLHBIMY PEeryJasTUBHBIMU AeCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISATH CBOKO I103HABATEIBHYIO
NesATEIbHOCTh, ompenensia €€ Leau M 3aJauyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaIn3a

H CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI



10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XHUMH»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHHM B II03HAHWM SIBJICHUUI
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KYyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U JKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOMN
cpexne;

BJIQJCHUE  CHUCTEMOM  XUMHUYECKMX 3HAaHMM, KOTOpas  BKJIFOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJIHBIA CKeNeT, (YyHKIMOHAJIbHAA TIpyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJIEHUHM, (PAKTOJOTUYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, MOJIYYCHUH W
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPHU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpU
ONMCAHUM COCTaBa, CTPOCHHUSI U MIPEBPALLCHUI OPraHMYECKUX COEAMHEHU;

c(hOPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XMMHUYECKYI0 CHUMBOJMUKY IJIsi

COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaII€HHON)



dbopMyaT OpraHMYECKMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIM MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WJUTIOCTPAIMHA WX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJICKHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne CoequHEHUN (YIJIeBOJOPOJbl, KUCIOPOA U a30TCoJepKallinue
COCIMHCHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cucremarudeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
Ha3BaHUS OTACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOTMWICH, alleTUJICH,
ATWJICHTJINKOb, TIHICPUH, (EeHON, (HOopManbAETH, aleTalbICTHa, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTE€APUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHUSI ONPENETATh BHUJBI XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMCHSITh TOJIOKCHUS TEOPHH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTb COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENECH pPa3THMUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIMJIEH, aIlleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TJIAIEPUH, (PEHOJI, aleTalbIeTH, MypaBbUHAsS W YKCYCHAas KHCIJIOTBI, TIJIFOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA), MILTIOCTPUPOBATH TCHETHICCKYFO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEePU30BaTh HMCTOYHUKHU
YTIEBOJAOPOAHOTO ChHIpbsi (HEe(dTh, NTPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX

nepepadoOTKU U MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB NepepadboTKH;



c(hOPMHUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOMYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpPMHUPOBAHHOCTh YMEHUHN BIAJAETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUU BEILIECTB U
XUMUYECKUX SIBICHUN (HAOIIIOICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICITTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUuH B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;

chOpPMHUPOBAHHOCTh ~ YMEHHH  coOMIOAaTh  MpaBWiIa  MOJIb30BaHUSA
XUMUYECKON TOoCyZol W JabopaTOpHBIM OOOpYAOBaHWEM, a TaKXe MpaBHiIa
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHUHM C WHCTPYKIIMSIMU TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOJHATH XUMHUYCCKUN
HKCTIEPUMEHT (TIPEeBpAIICHUS OPTaHUYECKUX BEIECTB MPU HArPEeBaHUU, MOTyUYCHUE
STWJIICHA W W3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC PEAKIIUA OPTraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH H J1AOOPATOPHBEIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(hOPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAJTU3UPOBATH XUMHYECCKYIO
uH(OpMAIUIO, TONIYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MAacCOBOU
uHpopmanuu, MaTEepHET U Apyrux);

chOPMHUPOBAHHOCTh ~ YMEHHMA  COOJIO/IaTh  TpaBWjIa  JKOJOTUYECKU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH

OITaCHOCTB BOSHeﬁCTBHH Ha JKHBBIC OPIraHU3MbI OHpeI[eJ'IéHHBIX OpPTraHNYCCKHX



BellleCTB, MoHumasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

TUTsT 00YJaroNUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

IUISL  CIENbIX W CIa0OBUIAIIMX OOYYAlOIIMXCS: YMEHHUE MCHOJb30BaTh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KITACC

[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOIIass W HeopraHuyeckas
XAMUSD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOHW COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHWUU SIBJIICHUU
npupoasl, B (QOPMUPOBAHWUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS TPAKTUYECKUX 3a/1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBSI3b
(KOBaJICHTHAs, MOHHAsS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl XUMHUYECKHX  PEAKLUH, PACTBOP, JJIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus

AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,



3aKOH COXPAaHEHUS MAacChl BEIECTB, 32aKOH COXPAHEHMS W MPEBPALICHUS SHEPIrUn
IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIC MPHU3HAKW TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPH
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMUKY IS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BeHIECTB (YrapHblid ra3, YIJIEKUCIbIM ra3, aMMHaK, TraméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c()OPMUPOBAHHOCTh ~YMEHUN  ONpPENEATh BAJEHTHOCTh U  CTENEHb
OKHUCJIEHUS] XMMHYECKUX 3JIEMEHTOB B COCIMHEHHUSX Pa3JIUYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJICHTHAs, WOHHAs, METAJUIMYecKas, BOJAOPOJHAas) B
COEJIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIsSIpHasi, MOHHAs, METaJNInYecKas), XapakTep Cpelibl B BOAHBIX pacTBOpax
HEOPTaHUYECKUX COEANHEHNN;

c(OpPMHUPOBAHHOCTb yMEHUI YCTaHaBJIUBATh MPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUM PACKPBIBaTh CMBICI MEPUOJNYECKOrO 3aKOHa
. W. MenneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BATh BJEKTPOHHOE CTPOCHUE

aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI



xumudeckux snemeHToB JI. M. MennpeneeBa, WCIONB3ysd NOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

chOpPMHUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOITHE
XUMHUYECKUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIUPOBATH XUMUUYECKUE PEAKIUU IO
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBIIATh YpaBHEHUS PEAKIUN pPa3IMUHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUU, TOJITBEPKIAIOIINE
KAUEeCTBEHHBI COCTAaB pPa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM pPaCKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKLUM;

cOPMHUPOBAHHOCTh  YMEHHUA  OOBSACHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON peakiuu OT pa3Iu4HbIX (PAaKTOpPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHUMOCTH OT BHEUIHErO BO3JEHCTBUS (TIPUHIMII
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh XUMUUYECKHE MPOLECCHI,

JICKaMEe B OCHOBC IPOMBIIIJICHHOI'O ITOJIYUCHHA cepHoﬁ KHCJIOTbI, aMMHaKa, a



Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUIN NPOBOJUTH BBIYMCICHUS C HCIOJIb30BAaHUEM
MOHSATUS «MaccoBas JIOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHHUH Ta3oB
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce MM OOBEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEakLUu
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

chOpPMHUPOBAHHOCTh ~ yMEHHMHM  COOJIOAATh  TpaBWJIa  MOJIH30BAHUS
XUMHYECKON TOCynoil u 1a00opaTOpHBIM OOOpYIOBaHHMEM, a TaKKe MpaBHIa
oOpallleHus] ¢ BEIIECTBAMHU B COOTBETCTBMM C HMHCTPYKLUMSIMH IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHUIM
HKCIEPUMEHT (pa3/IOKEeHHE MEpPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTajau3aropa,
OTIpe/IeTIECHNEe CpEeAbl PAacTBOPOB BEIHIECTB C TIOMOMIBIO YHUBEPCAIBHOTO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peakiuu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE 3KCIEPUMEHTANIbHBIX 3a/ad 10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHNHU C BEUIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BHIBOJABI Ha OCHOBE
ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHPOpMAITMIO, TOMYyYaeMyK) W3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

chOPMHPOBAHHOCTh ~ YMEHHMM  COOJIO/IaTh  TpaBWjIa  JKOJOTUYECKU
11e71eco00pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX

COXPAHEHHs CBOETO 3JI0OPOBbSI M OKPYXKAIOUICH MPHUPOTHON Cpeabl, OCO3HABATH



ONACHOCTB BO3EHCTBHS HA )KMBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHaATs Ha mpuMepax cmocoObl YMEHBIIECHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJI0BEKA;

U 00y4alolUXcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

IUIA CJENbIX W CIA00BHIAIIMX OOy4aromuxcs: yMEHHE HCIOJIb30BaTh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

e KoJsnyecTBO 4acoB JJIeKTPOHHbIE
B HanmeHnoBaHMe pa3jeioB H TeM POrpaMMBbl (uu¢posBbie)
n/m Bcero KOﬁHTpOJ’IbHLIe HpﬁaKaneckne 06PA30BATETbHBIE
padoThbI padoThI pecypesI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHMYeCKOH XUMHH
11 [Ipeamer oprannueckoit xumuu. Teopus cTpoeHus 3 bubnmoreka [JOK
' opraHuueckux coeauHeHuii A. M. bytieposa https://lesson.edu.ru/04/10
Hroro mo pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIeBOIOPOIBI — aTKAHbI 2 bubmorexa LIOK
' https://lesson.edu.ru/04/10
29 HenpenenbHble yriieBOJOPOIbI: alIKEHBI, aJKaIHCHBDI, 5 1 bubnuorexa [JOK
' AJIKUHBI https://lesson.edu.ru/04/10
bu6mmorexa [IOK
2.3 ApOMATHECKHE YIIICBONOPOALI 2 https://lesson.edu.ru/04/10
24 [IpupoaHbIE HCTOYHUKH YITIEBOAOPOIOB U UX 3 1 bubnuoteka [JOK
' nepepaboTka https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Paznea 3. Kuciiopoacoaep:kaiue opranu4eckue coeJUHeHHs
bu6mmoreka [IOK
31 Cruprer. deron 3 https://lesson.edu.ru/04/10
bu6nmoreka [JOK
3.2  Ansnerunsl. Kap6onossie kucnoThl. CroxHbIe 3)UpbI 7 1 httos://lesson.edu.ru/04/10
bu6mmorexa [IOK
3.3 Y TICBOIEI 3 1 https://lesson.edu.ru/04/10
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskaiue OpraHi4ecKue coeJuHEeHHs
bubmuoreka [JOK
4.1  Amunbl. AMUHOKUCIIOTHI. benku 3 https://lesson.edu.ru/04/10
Hroro mo pazmeny 3
Paspnen S. BeicokoMoJieKy asIpHbIE COeIMHECHUS
bu6mmoreka [IOK
51 | Mnacrmaccel. Kaysyku. Bonoxna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

KonunyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m DOIDAMMEL B K I (undposbie)
porp cero ogITpo.m)Hme pﬁaKTuqecKHe 06pA3OBATETBHEI
padoTbI padoThI pecypeb
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepnoandeckuii 3aK0H U Bu6miorexa LIOK
11 [Iepnonnueckas cucTeMa XMMHUYECKUX 3 :
https://lesson.edu.ru/04/11
anemenToB JI. . Menaeneena
19 Crtpoenue BemniecTBa. MHOroooOpasue 4 bubnmnoreka HOK
' BEILIECTB https://lesson.edu.ru/04/11
bubmuoreka [{OK
1.3 XAMUIECKUE DEAKIHH 6 1 1 https://lesson.edu.ru/04/11
bubnuoreka [{OK
Hroro o paspeny 13 https://lesson.edu.ru/04/11
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunoreka LIOK
2.1 MeTammst 6 1 https://lesson.edu.ru/04/11
bu6nunorexa LIOK
2.2 Hemeramr 9 1 1 https://lesson.edu.ru/04/11
23 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKUX 5 bubnnorexa [JOK
' BEILIECTB https://lesson.edu.ru/04/11
bubnmorexa LIOK
Hroro no paspemy 17 https://lesson.edu.ru/04/11
Pa3zpen 3. XuMus M :KHN3Hb
bubmmoteka IIOK
31 XuMUsL ¥ KH3HB 4 https://lesson.edu.ru/04/11
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumust (0a30BbIi ypoBeHb). Peanu3zanus tpedoBannii ®I'OC ocHoBHOTO 00111€TO
oOpa3oBaHus: MeToaudeckoe nocooue ais yunurens / Kasepuna A. A., [luuyruna

['.B.; mox pexn. I'. B. Ilnuyrunoi. M.: ®I'bHY «MHcTUTYT CTpaTerun pa3BuTus

obOpazoBanus PAOy, 2022. 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoteka LIOK https://m.edsoo.ru/7f41837¢
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