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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble ToyiokeHnss GPI'OC COO o B3anmM0OOYCIOBICHHOCTH IIEJICH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpPIIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
mporpaMme MO0 XMMHUHM € YYETOM CHenu(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3ALMH, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHME LEJIOCTHOIO MPEJICTABIECHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W KU3HU KaXI0To wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
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IJI00ANBHBIX MPOOJEM YCTOMYMBOTO PAa3BUTHUS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJDKCHMS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngomuMu  TpeaMeTa  «XUMUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4Yeckon xumuu. POpMHUpPOBaHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XUMHUsA» c(popMHpoBaHa B IpOorpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEIUHEHHH. B Kypce oOpraHmyeckol XUMHUH TNOJY4alOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUH.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHudeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHAIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
JIIEMEHTAMHU COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY
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TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUECKUX MPHUIOKECHUH XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 1ienom cojaepskanue yaeOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpTraHUYECKOT0 MHUpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTABOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pEeIIeHUsT TMPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Tak)ke MpoOJIeM COEpeKEHUS IYHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX y4eOHBIX JEHCTBUN, UMEIOIUX ©0a30BO€ 3HAYCHUE JJIA
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU AESATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUHU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEIIbHOW XapaKTepPUCTUKU I1IeJIeM M3y4YeHHUs MpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeaMeETa SBJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opMHUpPOBaHHUE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABIISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JIekKaT KIIOYEBBbIC MOHTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W TMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHMSI
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOACHHUEM MpaBUil
0e30macHOTo 0OpallIeHus C BEIIECTBAMHU.

Hapsiny ¢ atum, conepskaTtenbHas XapaKTepHCTUKA IeNieil U 3a7a4 u3ydeHHsI
npeaMeTa B MporpaMMme o XMMHUHM yTOUYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBHUU
C HOBBIMU MIPUOPUTETAMU B CUCTEME CpeaHero obmiero oopazoBanus. CeronHs B
OpenoJlaBaHM  XMUMHUKM B OOJIbIIEeH  CTETEeHM OTHAETCS  MPEANOUTEHHE
NPAKTUUECKONH KOMIIOHEHTE COJep)KaHus OOydYeHHus, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWU, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHHUSIMH aKTUBHOTO TOJIYY€HUS 3HAHUN U MPUMEHEHHS UX B PEANbHON KU3HU
JUTSL pEIICHUs TPAKTUUECKHX 3ajad.

B cBs3u ¢ 3TUM mpu U3YYEHHH TMpeaMeTa «XUMHs» TOMHHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENIU U 3a]]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIbITa AESITENbHOCTH, KOTOpas 3aHHUMaeT
BaXHO€ MECTO B T[IO3HAaHWW XHMHH, a TaKXKe s OLEHKH C MO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COIEP KAHUS;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUSI, HAOJII0JaTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarouuxcsi yOeXIEHHOCTH B T'yMaHUCTUYECKOU
HANPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaIMoOHAaIBLHOTO MPUPOAOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM sl MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaAMETHON o0sacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPKAHUE OBYUEHUSA
10 KUIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE MOJI0KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BemecTB. [omojorus, u30Mepusi. XUMUYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpTraHUYECKUX COEAMHEHUNM (CUCTEMaThuecKas) ¢ TpUBUAJIbHbIC Ha3BaHUs
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, MOJEIUPOBAHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJEHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM pAJl. ALIETUIICH
— TMPOCTEHIINIA TIPEICTAaBUTENb AJIKMHOB: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaklMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIUH,
TOpPEHHS] ), TOTyYEHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHHE. Toayon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYyeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTHueckass CBsI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAJICKAIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHK YrI€BOAOPOAOB. lIpupoaHbpii ra3 W MOIyTHBIE
HedTaaple Ta3pl. HedTh u e€ mpoucxoxnenune. CrocoObl mepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUHM, KaTaIUTHYEeCKHil), nuposm3. [Ipomykrsl



nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITy. KameHnnbrit
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJlOr€HONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHUMHUYECKHE CBOICTBA (peakUMM C aKTHUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepuHa U STUICHTIIMKOJIS.

deHoN: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anpaerunpl U kemouwvl. DOpMaNBIAETH, AaLETAIBIEIHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKIIMH ), TIOJYUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HuecKre U XMMHUYECKHE CBOICTBa (CBOMICTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIy4eHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukaius — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npocteuimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHeie noauMepbl. CTpoeHue Kpaxmaia U
HeuroNo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHUE, HAOJIOJCHUE W ONMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom Mmemau(ll), B3ammoaeiicTBHE Kpaxmaila C HOIOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWYECKHE coeAuHEeHUs. DU3nvecKue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). buojormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB W WX IPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPHU3AlUN, CPEAHSIS MOJICKYIIIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KjIacCUu(PUKaIMs, MEePUOAUIHOCTh, HAOIIOJEHNUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKUA YpPOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuUHEpaABI, TOPHBIE MOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIEC, TOILIUBO,
peCypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPHUTYpalKs aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoi CuCTEMbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(koBaJIeHTHasl HEMOJspHAas W MOJSpHAas, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemecTtBa MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. THIIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 101 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Howmenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJIKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUHU TP XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jlelllarenbe.

Dnektponutuyeckas auccounanus. CuiabHble U cinalblie aeKTponauTsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMudeckux 3iaementos 1. U.
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MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALIUYECKUX DPEIIETOK, HAOIIOJCHUE U
OMKMCAaHKE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPENIEICHUE CPEALl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOTO oOMeHa),
MPOBEJICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUyE€Thl C HUCIOIL30BAHUEM IOHATHS «MaccoBas
JIOJIs1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxkenue HemeraimioB B llepuogumueckor  cucreme
xumudeckux dnemeHToB [[. M. MengeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOJIHBIX COSTUHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Mertamnsl. [lonoxenne meramioB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA Ba)XHEUILMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetaioB. [IpuMeHeHne meTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3yYeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HaOJIOJEHWE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0YE, KAUECTBEHHbBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIA OJTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX  MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.
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YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIIBHBIE
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuayibl Ui 3JIEKTPOHUKH, HAaHOMAaTEpHaJbl, OPTaHUYECKHE U MUHEPAJIbHBIC
yao0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30aCHOrO HMCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B ITIOBCEJHEBHOM JKM3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzauuss  MEXNpeOMETHBIX  CBS3€d NOpU  HU3y4YEHHH OOWEed U
HEOpraHWYecKor XUMHuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, paJIMOAKTUBHOCTh, MOJIEKYJIA, JHEPIeTUYECKUN YPOBEHb, BEILIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHuszM, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pECypCHI.

TexHonorus: XUMUYecKass MPOMBIIUIEHHOCTb, METAJLUTYPTHsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOJACTBO, ITHILIEBAsS
IPOMBIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpPenaparoB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEpUAIIOB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOI'MH.
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[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHU S [TPOT'PAMMBI T10 XUMHUN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM CpPEHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero o0pa3oBaHMsI BBIJICTICHBI CIASAYIOMNUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUHCKOW TpaXJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIEHUIO;

HAJIM4ME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pe3yJabTaThl OCBOCHUS TMpeaMeTa «XHMHS» JTOCTHTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMMOKYIbTYPHBIMH, TyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMU
U HIealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS] JIMYHOCTH
oOydJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHUPOBAHHOCTh OMbBITA TO3HABATEILHOW U TPAKTUYECKON JESTEIBHOCTU
OOy4JaronIMXcs Mo peaju3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IMPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOPMax W TMPaBWIaX MEXITHIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W TO3HABATENLHBIX 3a/a4, BBHITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;

13



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00JACTH TEOPUU U TPAKTUYECKOIO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEeH 370poBOoro U Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAHUSl UEHHOCTH TNPaBWI HHJIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELUICHWH NPaKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOodecCuil pa3iuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aluu COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;
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6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEIl OKPYXKarOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEeHUU MpoOJIEM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui COBPEMEHHOH
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbI, pEIIEHUHU II100aJbHBIX TPOoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJIieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUs CYUIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOIMIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;
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UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUu(PUKy METOJOB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JIEUCTBUSIM.

OsJaaaenue YHUBEPCAJIbHBIMU y4eOHbIMU NMO3HABATEJIbLHBIMH
AeHCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThI ACSITEIbHOCTH C MMOCTABJICHHBIMU LEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS W KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIIECTB H
XAMHWYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUST B paccMaTpPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peaKknuu — TPU PEHICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
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MNPUMCHATH HAa3BAHHBIC MOJICJILHBLIC ITPCACTABJICHUA IJIS BBIABJICHUA XaPAKTCPHBIX
IMPHU3HAKOB N3YYAa€CMEBIX BCIUICCTB U XUMHYCCKHX peaKum”I.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuit;

bopMyIMpOBAThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 33Jay, NPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMyJsipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMell: MNPUMEHATh MEXIpeAMETHbIe ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJMYECKHUE CpEACTBA
HaIJIS,IHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSIMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOIl TeMbl B XOJI€ AUAJIOTa WU/UIU
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
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XUMHYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILLIECTB, pealu3aluu y4eOHOro npoekra u (opMyJIHpoBaTh BbIBOJbI
II0 Pe3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

OBi1aieHHe YHMBEPCAJIbHBIMU PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
NEATEIbHOCTh, OIpeneisas €€ Leaud W 3aJadyd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii aJfOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH HAa OCHOBE CAMOAHAIN3a
U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHbIE pe3yJbTaThl OCBOEHUS Kypca «OpraHuuyeckas XUMHSI»
OTPAXKAOT:

cOPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIsI pEIlICHUS TPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATUS (XUMUUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30MepHUsi, U30MEPbI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCJIOPOA, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI SA3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHUYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJY4YCHUU U
0€30MacHOM HCIIOJb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATeTbHOCTU YeJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MIPEBpAIICHUN OpraHUYEeCKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
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dbopMyaT OpraHMYECKMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJENIM MOJIEKYJI OPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIWBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpeACIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudeckoir Homenkinatype (IUPAC), a Taxke TPHBOAUTH TPHUBHAIBHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTa, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABI XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpuH, (EHON, aleTalbJAeTrul, MypaBbUHasi U YKCyCHasi KHUCJIOTHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOIO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIM IMPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HUCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MIpaBUJia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpYZOBaHUEM, a TaKXKe MpaBWia OOpaIieHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;
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c(OPMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBINOJIHATH XUMUYECKUH
AKCIIEPUMEHT (TIpEeBpaIICHHUS OPTaHUYECKHUX BEIIECTB MPU HArpeBaHUM, ITOTYICHHE
TWJIEHA W W3yYeHHUE €ro CBOWCTB, KAaYCCTBCHHBIC PEAKIIMH OpPTraHUYCCKHUX
BEIIECTB, JCHATYypalus OCIKOB TpU HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHUM C TIpaBWJIaMH TEXHUKHA O€30MacHOCTH TIpH OOpalieHuu C
BEIICCTBAMH U JIA0OpaTOPHBIM O00OpPYAOBaHWEM, TPEACTABIATh pPE3YyIbTAThI
XAMHUYECKOTO DKCIIEPUMEHTa B (OpMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
uHbopMaiuu, IHTepHET U ApyTux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  SKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 3J0POBbsl M OKPYKAIOLIEH NPUPOJHOW Cpejabl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BellecTB, oHUMass cMbica nokazarens IIJK, mosicHaTs Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUS] HMX BPEIHOTO BO3JEUCTBUS Ha OpPraHU3M
4eJI0BEKa;

Ui O0y4aroUIMXCcs ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H CJIA0OBHIAINIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.

11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS MW KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] IMPAKTUYSCKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEaKIMh, PacTBOP, JJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ DPaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
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3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHHs U MPEBPAILECHHS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCTIOJIb30BAHUN BAXKHEHUIIINX HEOPraHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUW BBISBISAITh XapaKTEpHbIE MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAaK, rameéHas
U3BECTb, HETAaLIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIM4YHOIO COCTaBa, BHJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, MIOHHAs, METAJUIMYECKas, BOJAOPOHAsS) B COCUHEHMSIX, THUII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PaCKpPbIBAaTh CMBICI MTEPUOIUYECKOTO 3akoHa [l.
W. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB [|. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKIUHU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
abdexTy peaxiy, U3MEHEHUIO CTEMEHEH OKHUCICHHs DJIEMEHTOB, 0OpaTUMOCTH
pEeaKIu, y4acTUIO KaTaau3aTopa);
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c(hOpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YPAaBHEHHUS DPEAKIUN pPa3THIHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3zaeictsus (mpuniuin Jlelllatense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MacCChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXe IpaBWia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKHIM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
ONpENICJICHHE Cpelbl PACTBOPOB BEMIECTB € MOMOILIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyib(par-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
NPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT U ApyTux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBWjia  JKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEIAX
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COXPAaHEHMsSI CBOETO 30POBbS M OKPYKAIOIIEHM IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTAHU3MBI ONPEICIIEHHBIX BEUIECTB, MOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns s 3amucu XUMHUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBouacon
Ne i/ HaumeHoBaHue pa3ieioB U TeM Kontponbupe  TpakTiueckue JuaekTpoHHbIe (UU(pOBbHIE)
B NMPOrpamMMbl o0pa3oBaTe/ibHbIE PeCYpPChI
poTP Beero padoThI padoThI P peeyp
Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
IIpenmer oprannveckorr xumuu. Teopus
1.1 CTIE)OILHI/UI OI;)FaHI/I‘IeCKI/IX coenHHeHHﬁpA 3 bubmmorexa POIL
' ) https://resh.edu.ru/subject/29/10/
M. bytneposa
Hroro mo pazueny 3
Pa3nes 2.YrieBoaopoabl
2.1 [IpenenbHbIC YIIIEBOIOPOABI — aTKAHBI 2 bubmmorexa PO .
' yr https://resh.edu.ru/subject/29/10/
29 HenpenenbHble yriieBoJOpOIbI: AKEHBI, 6 1 bu6mmoreka POIII
' aJIKaJueHBbl, aJIKUHBI https://resh.edu.ru/subject/29/10/
2.3 ApoMaTHYeCcKHEe YTIeBOAOPOIBI 2 bubmiorexa POLI
' https://resh.edu.ru/subject/29/10/
24 [IpyuposHbIE HCTOYHUKH YIJIEBOJOPOJIOB 3 1 bubmnorexa POIII
' U UX nepepadboTka https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13
Pa3nen 3.KuciiopoacoaepxanueopraHnuyecKkuecoeIMHeHus
bubnurorexa POII
3.1 Crpret. Beron 3 https://resh.edu.ru/subject/29/10/
32 Anpneruapl.  KapOOHOBBIE  KHCIIOTHI. 7 1 bubnuoreka POIII
' CrnosxxHble 3(hupsI https://resh.edu.ru/subject/29/10/
bubnurorexa POII
3.3 Y TIeBOIE 3 ! https://resh.edu.ru/subject/29/10/
HWroro no pazneny 13
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

Bbubnuorexa POIII

41 AMHHBL. AMAHOKHCIIOTEL. bermiat 3 https://resh.edu.ru/subject/29/10/
Hroro no pazueny 3
Pa3znea S5.BbicokoMoJIeKYJISIPHbIECOETUHEHUS

5.1 ITnactmaccel. Ka . Bosokna 2 buGmiorexa POL .

' - RayIyKH. https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KITIACC

KoaundecTBo yacoB
Ne m/m HaumenoBanue pasnesioB TeM Kontponbuse  TpakTiueckue JuaekTpoHHbIe (UU(poBbHIE)
- NporpaMmsl o0pa3oBaTe/IbHbIE pecypchl
poTP Beero padoThbI padoThbI P PEEYP
Pa3nen 1.TeopeTnueckue 0CHOBbI XUMHU
Crpoenue aromoB. Ilepuonnueckuit
11 3akoH U llepuonuueckas  cucrema 3 bubanoreka POII
' XUMHYECKHX 9JIEMEHTOB n. https://resh.edu.ru/subject/29/11/
MenneneeBa
12 Crtpoenue BemiectBa. MHoroobpasue 4 bubnmorexa POII
' BEIIECTB https://resh.edu.ru/subject/29/11/
bubanoreka POIII
1.3 XMMHYECKHE PeAKIH 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazueny 13
Paznen 2.Heopranuyeckasi Xumust
bubanoreka POIII
2.1 Merasnbr 6 1 https://resh.edu.ru/subject/29/11/
bubmanoreka POIII
2.2 He merazer 9 1 1 https://resh.edu.ru/subject/29/11/
23 CBs3b HEOPTaHUYECKUX M OPTaHUYECKUX ) Bbubnuorexa POILI
' BEIIICCTB https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 17
Paszngen 3. Xumus u :XKu3HbL
3.1 XUMHUA U KU3Hb 4 buGnorexa POLL
' https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 34 5 3
ITPOTPAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLIECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe 00111ecTBO

«M3natenbcTBO «IIpocBemieHmes

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
e["abpuensn O.C., OctpoymoB WN.I'. O6mias Xxumus B TeCTax, 3aa4yax,
ynpaxkHeHusx. 8-11 kimacc: yue6. mocobue st o01meo0pa3oBar. yupeKIaeHHH. -
AxrmmmonepHoe o0mecTBo «M3marenbeTBo «JIpodar

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCHI
CETHU UHTEPHET
buobmuorexa POIII https://resh.edu.ru/subject/29/10/
bubmunorexa POIII https://resh.edu.ru/subject/29/11/

27


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/

		2023-10-30T12:43:30+0400
	Веревко Светлана Анатольевна




