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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeAHero oOiero o0pa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3axkoHa ot 29.12.2012 No 273-d3 «O06
obpazoBanuu B Poccuiickoii ®Deneparun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUSI
denepanbHOll  00pa3oBaTENBHOM MpOrpaMMbl CpeAHEro oOuiero 00pa3oBaHUs
(®OIT  COO), npencraienHbix B DenepadbHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuerom KoHuenuuu mnpenojgaBaHus
yuebHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoii
Qenepanny, peaNM3yIOIIUX OCHOBHBIE 00pa3oBaTelbHBIE IMPOTPAMMBI, U
OCHOBHBIX moJiokeHul «Crtparerun pas3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roga» (Pacmopsikenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3pabdOTKe MpPOrpaMMbl MO XHWMHH, K OINPEACIICHUIO
oOwiel ctparerud 00y4eHusl, BOCIIUTAHUS U PA3BUTHUS 00Yy4arOLUIUXCsl CPEICTBAMHU
yueOHoro npeamera «Xumus» aig 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyainbHble MnojoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJICH,
COJIEp)KaHusl, pe3yJbTaTOB OOyueHUs U TpeOOBAaHUNW K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IIOJIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTeabHOW OpraHU3alM, SBISETCS HEOTHEMJIEMOW YacThi0 HX
oOpa3oBaHHOCTH. OHO CIYXUT 3aBEpIIAIOLIMM OSTalNoM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHUCTEME XUMHYECKOro 00pa3oBaHUsl.  OJTH LEHHOCTH KacaroTCs
MO3HAHMSI 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelloBeKa, a TakKe DOKOJOTMYeCKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO M IPUPOJHON cpene. Peanusyercs xumuueckoe o0pa3oBaHue
00yyJaroIMXxcsi Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl CpeICcTBAaMU y4eOHOTO
npeaMera «XuMus», CoepKaHue U OCTPOEHUE KOTOPOro ONpeeiIeHbl B
porpamMMme 1Mo XMMUU C YYETOM CHEeU(PUKN HAyKU XUMHH, €¢ 3HAYCHUS B
MO3HAHUK TPUPOJIBI U B MaTEPHAIbHOM JKU3HHU OOIIECTBA, a TAKXKE C YUCTOM
o0IIuX 1eJell U MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero o011ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOylo poJib B
COBPEMEHHOW LMBWJIM3ALMU, B CO3/IaHUM HOBOM 0a3bl MaTEpPUAILHOM KYJIBTYpHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIEeM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBA3U MEXKIY
CTPOCHHEM BEUIECTB, UX CBOMCTBAMHM M BO3MOXKHBIMU OOJIACTSIMU NPUMEHEHHS.



TecHO B3aUMOAEHCTBYS C OPYTMMHM €CTECTBEHHBIMM HayKaMH, XMMHS CTana
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCIEIUTHOTO
TpyJa W >KU3HM Kaxaoro wieHa obOmiectBa. CoBpeMeHHas XHMMHsI KaK Hayka
CO3MJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAMpaBlieHA Ha pEUICHUE
IJI00ANBbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHS YEJIOBEYECTBA — CBHIPbEBOW,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBeTcTBUM € OOmMMMH UEISIMH M TMPUHLIUIIAMH CPEIHEr0o OOIIero
oOpazoBaHus cojiepxkanue npeamera «Xumus» (10—-11 kiaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaronuxcsi, HEOOXOAMMYI0 UM Il  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEHNIHOTO BKIIOYEHUS B JKU3Hb COLMYMA, IPOJOJDKECHHS
00pa3oBaHUsl B pa3IMYHbIX 00JIaCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEM.

CocTaBnsOmUMHA peAMETa «XUMUSD» SBISAIOTCS 0a30Bble KypChbl —
«Oprannueckas xumusi» M «OOmas M HEOpraHUyeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMaA
3HAHUW MO HEOPTraHUYECKON XMMHUU (C BKIIOYEHHUEM 3HAHUW U3 OOIICH XUMUU) U
oprannueckon xumuu. OopMHUpOBaHHE AAHHOM CHCTEMBI 3HAHUM IIPU HU3YYCHUHU
npeaMeTa 00€cTeyMBaeT BO3MOXKHOCTh PAaCCMOTPEHUS BCEro MHOroooOpasus
BEIIECTB Ha OCHOBE OOIIMX MOHATUH, 32aKOHOB U TEOPUM XUMHUH.

Crpykrypa conepxaHusi KypcoB — «Opranuyeckass xumusi» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IporpaMMmMe MO XMMHHU HAa OCHOBE
CUCTEMHOTO TMOAXO0Ja K HW3Y4YeHHI0 Yy4yeOHOTO Marepuajga U OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAaHUM  Ha  ONpeAeNCHHBIX
TEOPETUYECKUX ypOBHAX. Tak, B Kypce OPraHM4EeCKOM XUMHUU BEIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOM TEOPUM CTPOCHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIJIEKTPOHHBIX
OpeICTaBICHUd O CTpoeHuH BemiecTB. CBeneHus 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAOTCS B PAa3BUTUU — OT YIJVIEBOJOPOJOB JO CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COEIUHEHMH. B Kypce OpraHuyeckod XHMHUM II0Jy4aroT pPa3BUTHE
c(hopMHUpOBaHHBIC Ha YPOBHE OCHOBHOI'O OOIEr0 0Opa3oBaHUs MEpBOHAYAIHHBIC
NPEICTaBICHUS O XUMHYECKON CBSI3M, KJIAaCCU(PUKALMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUs, 0 XMMUYECKON PEaKLUU.

[lon HOBBIM yrjOM 3peHuss B mpeaMere «XUMHsS» 0a30BOT0 YpOBHS
paccMaTpuBaeTCs U3YYEHHBbII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETHUUECKH MaTepuall U (AaKTOJOTMYECKHE CBEJCHUS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O0y4YaloIMUMCsl TPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIIHM,



ry0oke TOHATh HMCTOPUYECKOE U3MEHEHHEe (YHKIMA 53TOro 3akoHa — OT
000011aK01IIeH 10 OOBSICHSIOIICH U TPOTHOZUPYIOIICH.

Envnas cucreMa 3HaHHMM O BaKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHUH, & TAKKE O XMMHUYECKUX PEAKLMIX, UX CYIIHOCTU H
3aKOHOMEpPHOCTSIX MpoTeKkaHus nomnonHsercs B kypcax 10 um 11 kmaccoB
AJIEeMEHTaMHU COJCPKAHUS, MMEIONIMMHU KYJIbTYpOJIOTHYECKUH U MPUKIAHON
XapakTep. OTH 3HaHUS CIHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3M XHUMHH C
APYTMMU HAayKaMH, PacKpbIBAalOT €€ pOoJib B IO3HABATEIBHONM M IPaKTUYECKON
JESITEIbHOCTH 4YEJIOBEKa, CIMOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNH XUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHEHTHUPOBATbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0jemMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKHM OCMBICIHMBATh WMH(OpMaLUI0 MU
NPUMEHATh €€ JJs T[ONOJIHEHHUsS 3HAaHWM, pEUICHUSI WHTEJUIEKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKUX 3a/ad. B nenoM coaepxkanue yuyeOHOro
npeaMera  «XuUMHS»  JTAHHOTO  YPOBHSL  M3YyYEHHMsI  OPUEHTHPOBAaHO  Ha
(dopMupoBaHue y oOydaroIUXCsl MUPOBO33PEHUYECKOW OCHOBBI ISl MOHMMAHHUS
¢unocopckux uAEH, TaKMX KaK: MaTepUaJIbHOE E€IMHCTBO HEOPraHUYECKOro H
OpraHUYeCKOr0 MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, IT0O3HABAEMOCTh IPUPOJAHBIX SIBJICHUA IIyTEM OKCIIEPUMEHTAa M
pelIeHUsT TMPOTHUBOPEUYM MeXAy HOBbBIMH (akTaMM U  TEOPETUYECKUMU
pPEaNOChUIKAaMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUH SKOJIOTMUECKUX Mpodiem, a
TaK)Ke MpobsieM cOepeKeHUs] IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAIIOB.

B 1uame pemeHus 3anady  BOCHWTAHWSA, pPa3BUTUS M COLMAIM3ALUU
oOyyaromuxcsi MPUHITHIE NPOrpaMMON MO XUMHUU TOIXOAbl K OINpPEAeTICHUI0
COJEp)KaHUsT W IIOCTPOCHUS TMpeAMETa MpeaycMaTpUBalOT  (POPMUPOBaHUE
YHUBEPCAIbHBIX y4e€OHBIX JEHCTBUM, HMEIOIMX 0a30BO€ 3HAYEHHE IS
pa3IMYHBIX BUJOB JEATEIIBHOCTU: pEIIeHHUs MpoOieM, IMOHCKa, aHalu3a M
00paboTKN UHPOpMaLUK, HEOOXOIUMBIX ISl MPUOOPETEHUS OMbITA MPAKTUUYECKOM
U UCCJENOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMHUHU.

B npakTtuke mnpenogaBaHus XHMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK ¥ Ha YPOBHE CPETHETO OOIIET0 00pa30BaHuUs, IPHU OMPEICICHUH
COZIEpPKATEIbHOM XapaKTEPUCTUKH 1€ H3yYEeHHs] NpPEeIMETa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMIMOHHO MpHU3HACTCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIBbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOANYECKOW TOYKH 3PEHHUS TAKOM IMOAXOHX K ONPEACICHHUIO LEINEH H3y4YEeHUS
npeameTa ABJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHo I[aHHOﬁ TOYKEC 3pCHUS I'N"TaBHBIMHA LCIIAMH U3YUYCHUS IIPEAMETA

«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:
o ¢opMHpOBaHME CHCTEMBl XUMHUYECKMX 3HAHMH Kak  BaKHEHIIEH

COCTaBIISIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XHMHUH,
OCBOGHHUE S3bIKa HAyKH, YCBOGHHWE U TMOHHMMAHHE CYIIHOCTH JOCTYITHBIX
0000IIEeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS M CTAHOBJICHUS,

o (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX IMO3HAHUS
BEIIECTB W XUMHUYECKUX PEAKIHH, HEOOXOAUMBIX Uil NPUOOPETEHUs
YMEHHA OPHEHTHPOBATHCSA B MHPE BEIIECTB W XHUMHUYECKUX SIBJICHHM,
UMEIOIINX MECTO B MIPHUPOJIC, B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHHUU U CIIOCOOOB JI€ATEIBHOCTH, CB3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHMEM  XMMHMUYECKOTO DJKCIEpUMEHTa, COOJIOACHUEM IpaBHII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsiny ¢ »TuM, copeprkaTelbHas XapaKTepUCTUKA LIeJeH M 3a7a4 u3ydeHUs
npelMeTa B MporpaMMe Mo XUMHHM YTOUHEHA U CKOPPEKTUPOBaHa B COOTBETCTBHUU
C HOBBIMU NPUOPUTETAMH B CHCTEME CpelHero obmero oopasoBanus. CerogHs B
OpernojaBaHUM  XUMUM B OonblIel CTENEHM  OTHACTCSl  IPEANOYTEHHUE
MPAKTUYECKOH KOMIIOHEHTE COJACpKaHUS OOy4YeHHs, OpPHUEHTHPOBAaHHOW Ha
MOATOTOBKY BBIITYCKHHKA 0O0II€00pa30BaTENbHOM OpraHU3alMM, BIAJACIOLIETO HE
HA0OpOM 3HaHM, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMU aKTHUBHOTO TMOJYyYEHUS 3HAHUN M MPUMEHEHUSI UX B PEATbHOM >KU3HU
JUTS peIIeHus MPaKTUYECKUX 3a1a4.

B cBs3M ¢ 9TUM mnpu HM3ydYeHHH TpeaMeTra «XUMHs JOMHUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LU U 3a]]a4H, KaK:

amanTanys o0ydarImMXcs K YCIOBHSM AMHAMUYHO Pa3BHBAIOLIETOCS MHPA,
dbopMHpoBaHWE  WHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY NPUHSATHIO TPaAMOTHBIX
pPEIICHUI B KOHKPETHBIX KH3HEHHBIX CHTYaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMCHCHUEM;

dbopmupoBaHre Yy OOYYalONIMXCS  KJIIOYEBBIX  HABBIKOB  (KITHOYEBBIX
KOMITETCHIINM), WMEIONIMX YHUBEPCAIbHOEC 3HAYCHHE [IJIi Pa3IMYHBIX BHJIOB
JeSATEILHOCTH: pEIIeHUs] Mpo0JieM, MOMCKa, aHamu3a U 00paboTku MHGMOpMAIIIH,
HEOOXOIMMBIX JUISI TPUOOPETEHHUS ONbITa JEATEIHHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B T[IO3HAHWW XHMHH, a TaKXe s OIEHKH C MO3UIUH
HKOJIOTMYECKO O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U XHUMHUYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEJIBHBIX HHTEPECOB, HMHTEIUIEKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00y4YaroIUXCsl: CIOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETATH HOBBIE
3HAaHUA 110 XUMUHU B COOTBETCTBUH C JKU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOIMM JJI MOMCKA U aHaiau3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEP KaHNUS;

dbopMupoBaHKE U pa3BUTHE Y 0O0YUAIOIIUXCSI ACCOLMATUBHOTO M JIOTHYECKOTO
MBILICHNS], HAOIIOAATEIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, INpPHU IJIAHUPOBAHUU M IPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIUTaHHE y oOOyyaroumxcs yOEeXKICHHOCTH B  T'yMaHUCTHYECKOH
HaNpaBJIEHHOCTH XHMHH, €€ BAXKHOM pOJM B pEHICHUH IJIOOAJBHBIX MpoOiIeM
PalMOHAIBHOTO MPHUPOAOIIONB30BaHUSA, TIOMOJHEHUSI YHEPIrETUYECKUX PECYPCOB U
COXpaHEHUsl TMPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpex HOro
OTHOLIEHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, & TAKKE IMPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUSI TIOJIyYCHHBIX 3HAHWUW JUIA INPUHATHS T'PAMOTHBIX PEIICHWH B
CUTYalMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B y4yeOHOM 1maHe cpeiHero o01ero o0pa3oBaHus MpeaMET « XUMHUsD 0a30BOTO
YPOBHSI BXOJHT B COCTaB PeIMETHON 001acTi «ECTeCTBEeHHO-HAYYHBIEC TTPEAMETHD.
VYpoku npoBOASTCA C UCTIOJIB30BAHUEM CPEJICTB OOYUEHHUS U BOCTIMTAHUS LIEHTPA
00pa3oBaHus €CTECTBEHHO-HAYYHOUN U TEXHOJIOrMYEeCKON HampaBiieHHOCTel « Touka
pocTay.

OO611ee YKCiI0 YacoB, OTBEACHHBIX JIJISl U3yUEHUS XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero obmero odpazoBaHus, cocrapiseT 68 yacoB: B 10 kmacce — 34 gaca (1

yac B Hemenmo), B 11 kimacce — 34 uvaca (1 gac B Hememio).



COILEPXAHME OBYUYEHUA
10 KJIACC
OPTAHNYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYECKON XUMMUH
[IpenMer opraHn4eckord XMMHH: €¢ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B

IIOJIyYCHUM HOBBIX BEIIECTB M MaTEpUAIOB. Teopuss CTPOCHHsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e¢ ocHOBHbIE noJiokeHusl. CTpYKTypHbIE (hOPMYITbI
OpraHu4eckux BemecTB. [omosorus, wu3omepus. XUMHYECKass CBA3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBSI3U.

[TpencraBienne o KiaccupUKauu opraHuyeckux BemiecTB. Homenkiarypa
OpraHMYECKHUX COEIUMHEHUH (cucremMaruyeckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJAbl M3YYEHHsS BEIIECTB M HMX MPEBPAILCHHIA:
O3HAaKOMJIEHWE C oOpa3llaMM OpraHMYECKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJAEHUE H
ONMCAHUE JIEMOHCTPALIMOHHBIX OINBITOB I10 MPEBPAIEHUI0 OPTaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJ1aBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTHYECKMM psia. MertaH u 3TaH —
MPOCTEUILINE TMPEACTABUTENN aJIKaHOB: (U3MYECKHEe U XUMUYECKHE CBOICTBa
(peakuuu 3aMelleHUs W TOpPEHHUs), HaXOXACHUE B NPHUPOAE, MOIYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsiA. DTHIEH U MPONWIEH —
OpocTeHIline NpPEeICTaBUTENIN aJKEHOB: (U3NYECKME U XHMUYECKUE CBOICTBa
(peakuuu  TUOPUPOBAaHHS, TAJOICHUPOBAHMS, THApPATAldW, OKHUCICHUS W
MOJIMMEPHU3AIIIH ), TOTYYEHUE U PUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metwnOyrtaauen-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus nojuMepusanuu). [losydeHrne CHHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psijl. ALlETUIIEH
— TPOCTEUIINI MpelCcTaBUTENb aJIKWHOB: COCTaB, CTpPOEHHUE, (usmueckue u
XUMHUYECKUE CBOMCTBA (pEaKkLMH TMAPUPOBAHUSA, TaJOr€HUPOBAHMS, THIpaTALUH,
rOpEHUs), NOJYyYEHNE U TPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, QU3NYECKHE M XHUMHYECKUE CBOWCTBA
(peakuuu rajJoreHUpoBaHUs U HUTPOBAHHWA), NOJYYEHUE U NMPUMEHEHHUe. 1omyon:
cocmas,  cmpoenue,  Qusuyeckue U  XuUMuueckue  ceoticmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue u npumernerue. TOKCUIHOCTD



apeHOB. l'eHeTHueckas CBA3b MEXKIYy YIIEBOAOPOAAMM, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHUKH YIJIEBOAOPOXOB. lIpupoaHbIi Ta3 W NOMyTHBIE
HeTsanpie ra3pl. Hedth u e¢ mpoucxoxaenue. CrocoObl mepepabOTKu HEPTH:
INEPEroHKa, KPEKUHI (TEPMHYECKMH, KaTaJuTU4ecKuil), nuponu3. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHUE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIN
yToJib ¥ IPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHsI BEIIECTB WU WX IPEBpPaLICHUM:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KayuYyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpts» u  «Yromp», MOAENUPOBAHUWE  MOJIEKYJ]  YIJIEBOAOPOJAOB U
raJIor€HONPON3BOIHBIX, MTPOBE/ICHUE MPAKTUYECKON pabOThl: MOJYyYEHHE STHIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnrie 3agaun.

Bbluncinenuss 1o yYpaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00BbeEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH).

Kucaopoacoaepaxanue oprann4ecKkue coeJHHEeHHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI UM 3TAHOJ: CTPOEHHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA (peakUMHd C AaKTUBHBIMU MeETajllaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHE), TpUMEHEHuEe. BoaopoaHble CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. [[elicTBHEe MeTaHOa U 3TaHOJa Ha OPTraHU3M YeJIOBEKA.

MHoroatoMHble  COHUPTHL.  ODTWIEHIVIMKOJIb W  TJIMLEPUH:  CTPOECHHUE,
¢usznyeckue U XMMHUYECKHE CBOMCTBA (B3aMMOJEHMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, Ka4eCTBEHHAs PEaKIMsl Ha MHOTOaTOMHBIE CIIUPTHI). [lelicTBHe Ha
opraHusM yenoBeka. [[pumeHenne rauuepuHa U STUICHTIIUKOJIS.

®DeHoJ: CTPOECHHUE MOJIEKYJIbI, (PU3UUYECKME U XMMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenne enona.

Anpnerunpl U kemoHvl.  DopManbAECTHI, AUETANBAETUI: CTPOEHUE,
¢usznyeckue U XMMHUYECKHE CBOMCTBa (PEaKIMM OKUCICHHUS U BOCCTAHOBJICHMS,
Ka4€CTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHasg H
YKCyCHasi KUCJIOTBI: CTPOCHUE, (PU3NYECKUEe M XMMHYECKUE CBOMCTBA (CBOMCTBA,
oOurue as Kjacca KUCIOT, peakiusl dTepudukaium), mojryueHue U NpuMeHeHHE.
CreapuHOBasi M OJIEMHOBAasi KUCJIOTHI KaK TMPEACTABUTEIN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxnble »QUpBl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['uMaponus
coXHBIX 3(pupoB. XKupsl. ['naponus xxupos. [Ilpumenenue xupoB. buosorudeckas
poJIb KHUPOB.



VYrneBonpl:  coctaB, Kiaccupukauus — yrieBojoB  (MOHO-, JU- U
nosiicaxapubl). [1oko3a — npocTelmii MoHOcaxapui: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe M XUMHUYECKHME CBOMCTBAa (B3aUMOJCIHCTBUE C
ruapokcugom meau(Il), oxucienne amMMHuadyHbBIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOYKEHWE TJIOKO3bl), HaXOXJACHUE B MPUPOAE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a KaKk H30MEP TIIFOKO3BI.

Kpaxman u nemtono3a Kak npupojaHble nmonuMepbl. CTpoeHrue Kpaxmaia U
HEeUTroNIo3bl.  PU3WYecKHe M XUMUYECKHE CBOWCTBA Kpaxmaia (THIpOJIU3,
KaueCTBEHHAsI PEaKIIMsI C HUOJOM).

DKCIepUMEHTANIbHBIE METOJAbl HW3YYEHHUsS BEIIECTB M HX IMPEBpaIlCHU:
pOBe/IeHUE, HAOJIOJEHUE W ONUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CHHPTOB (OKHCIIEHHE STaHOJa
okcugoM wmeau(ll)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJCHCTBHE TIIMIIEPUHA C
ruapokcugom Meau(Il)), anpaerunoB (OKUCICHNE aMMHAYHBIM PAaCTBOPOM OKCHJA
cepeopa(l) u ruapokcumom memau(Il), B3ammoneiicTBHe Kpaxmaga ¢ HOJIOM),
IIPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuctHbie 3a1aun.

Boluncienuss 1o ypaBHEHHMIO XHMHYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WJIM MPOAYKTA PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MUJIU MPOJTYKTOB PEAKIINH).

A3oTcozepKalue OpraHM4ecKre COeTMHEHUS!.

AMHMHOKHCIIOTHI Kak aM(OTEpHBIC OpraHUYecKue coeauHeHHs. Du3ndeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumepe IriuiuHa). buonornueckoe
3HaYeHNEe aMUHOKUCIOT. [lenmTu sl

benku kak mnpuposHbIE BBICOKOMOJEKYISIpHbIE coeauHeHus. llepBudnas,
BTOpUYHA W TpPETUYHAs CTPYKTypa O€nKkoB. XHUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE pEAKIIMHU Ha OEJIKU.

OKCIepUMEHTAIbHBIC METOJBl M3YYCHHsI BEIIECTB W WX MPEBpaICHUM:
HaOJIIOZICHUE W ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OCIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMoJieKyJIsIpHBIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJIMMEPHU3AINK, CPEIHSIST MOJICKYJISIpHAS
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCIepUMEHTAIbHBIE METOJIbl WM3yYeHUsI BEIIECTB W WX MPEeBpaICHUI:
O3HAKOMJICHHE C 00pa3IaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenmMerHsie CBsI3U.



Peanu3arus MeXIpeIMETHBIX CBS3EH MPU N3YYCHUH OPTAaHUYECKOW XUMUH B
10 ximacce oOcCymIeCTBISIETCS UYepe3 HCIOIb30BAaHUE Kak OOIUMX eCTECTBEHHO-
HAYYHBIX TMOHSITHHA, TaK W TOHSATHH, SBISIONIUXCS CHCTEMHBIMH IS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBeHHO-HAYyUHbIE TIOHSTHS: SIBJICHUE, HAYYHBIN (akT, TMUIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KIacCH(HUKAIUsI, IEPUOANIHOCTD, HAOIIOICHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

duszuka: Marepus, OHEprusi, Mmacca, aToOM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUIl YpPOBEHb, BEHIECTBO, TEIO, OOBEM, arperaTHoOe COCTOSIHUE
BEIICCTBA, (PM3MUECKUE BEJTMUMHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: knetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJIOTMYECKH AaKTUBHBbIC BellecTBa (OCNKH, YIJIEBOJbI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE TOPOBI, MOJE3HBIE UCKOMAeMble, TOTLIUBO,
peCypCBhl.

TexHOoNoTHsA: THUIIEBbIE TMPOAYKTH, OCHOBHI pAallMOHAIBHOTO THUTAHUSA,
MOIOIINE CPEICTBA, JEKAPCTBEHHbIE M KOCMETUYECKHE TperapaThl, MaTepuaibl U3
HMCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XMMHUU

XUMUYECKUM diIeMeHT. AToMm. Snpo aroma, W30TOIBI.  DJIEKTPOHHAsS
000JI0YKa. DHEPreTHYSCKUE YPOBHH, MOJAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeielieHus SJEKTPOHOB MO OpOUTaIsiIM B aroMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpaIIHsi aTOMOB.

[Tepunonnueckuit 3akoH u llepuoauueckas cucremMa XMMHUYECKHX SJIEMEHTOB
. . Menneneea. CBsi3b NEPpUOAUUECKOTO 3akoHA U llepmognyueckoi cUCTEMBbI
XxuMu4eckux diemeHToB [[. 1. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX M CJIOXKHBIX BEHIECTB IO TPYNIaM W TEpUOaM.
3HavYeHue NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBSI3b. BUIbl XHWMHYECKON CBS3U
(KoBaJICHTHasi HEMOJIApHAs U TOJIIPHAsl, MOHHAs, MeTajuImdeckas). MexaHU3MbI
oOpa3oBaHMsI KOBAJCHTHOM XHMMHYECKOW CBsI3M (OOMEHHBI U JOHOPHO-
akuentopHslii). BomopogHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb OKHCJIEHUS. Honsr: KaTUOHBI u AHHUOHBI.



BemecTtBa MONEKYyISIPHOTO M HEMOJIEKYJIDHOTO  CTPOEHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEIICTOK. 3aBUCUMOCTD
CBOKCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIICTKU.

[Tonatne o nucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMJIHBIE PACTBOPBL.
MaccoBast 107151 BEIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEAMHEHU. Homenknatypa
HEOPraHMYECKUX BEHIECTB. [eHeTuyeckas CBA3b HEOPTraHWYECKUX BEMIECTB,
MPUHAJIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudeckas — peakmus.  Krmaccudukammss — XMUMHYECKMX — pEaKIuid B
HEOPraHMYECKOW M OpPraHUYECKOM XMMHUHU. 3aKOH COXPAHEHMSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUN MPU XUMUYECKUX PEaKIHUAX.

CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT pa3iHuHbIX (hakTopoB. OOpaTUMbIe
peakunu. Xumu4deckoe paBHOBecue. DakTopbl, BIMSAIONME HA COCTOSHUE
xuMu4eckoro paBHoBecus. [Ipunnnn Jle [latense.

Onextponutnyeckas auccouuanus. CunpHbie U ciaabbie anekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaIbHAas1, IIEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

OKCIIEpUMEHTAIbHBIE METOJAbl H3YyYEHHS BEIIECTB M UX MpPEBpalllCHUN:
nemoHcTpauus tadmui «lleproguyeckas cucrema xumudeckux snemeHTos [I. .
MenneneeBay, M3y4eHHUE MOJENEH KPUCTAUIMUECKHX PEIICTOK, HaOIo/eHne |
OMHUCaHUE JIEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUM KATAIU3AaTOPA, ONPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBI0O YHUBEPCAJTBLHOTO WHAMKATOPA, pEaKIUd HOHHOTO OOMeEHa),
IIPOBEJICHUE TTPAKTUYECKON paboThl «BrusiHue pa3nudyHbIX (GaKTOPOB Ha CKOPOCTh
XUMHUYECKOU pEaKIIum».

PacuetHbie 3agaum.

Pacuérsl 1o ypaBHEHMSIM XHMHMYECKHX pPEAaKUUMHd, B TOM  YHCIE
TEPMOXUMHUYECKNE PACUCThl, PACUCThl C HCIOJB30BAHUEM TMOHATHS «MaccoBasd
JIOJIS1 BEIIECTBAY.

Heopranuyeckast xumust

Hemerannel. Ilonoxenue HemerayuioB B llepuomndeckon  cucreme
xuMuueckux anemeHToB JI. M. MenaeneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
@u3NUecKue CBOICTBA HEMETAUIOB. AIIIOTPONHS HEMETAUIOB (HAa mpuMepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXXHEUIIUX HEMETAUIOB (TaJlOT€HOB, CEphI, a30Ta,
dochopa, yriepoma M KpeMHMSI) U MX  COCIMHEHHUH  (OKCHOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[Ipumenenune BAKHEHUIIINX HEMETAJJIOB 51 1704 COCIMHECHUU.



Merambl. Ilomoxxenue metaiuioB B Ilepuogudeckor cCUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa. OCOOCHHOCTH CTPOCHHMS JICKTPOHHBIX 000JIOYEK
aToMoB MeTayyioB. OOmue ¢usndeckue cBoiicTBa meTamuioB. CIIaBbl METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHUM METAIIIOB.

XUMUYECKHE CBONCTBA BaKHEWIIMX METAJUIOB (HATPUM, Kaaui, KaJbIIHi,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKeJI€30, ME/Ib) U MX COSTHHCHHMII.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne metamioB B ObITY U
TEXHUKE.

DKCHEPUMEHTAJIbHbBIE METOJbl H3YyUYE€HHUS BEUIECTB W HX MPEBPALICHUI:
M3yYEHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3ajlayu, HaONIOJIEHHEe W OIHMCAHHUE JIEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aMMOJICHCTBUE THJIPOKCHJA ATIOMHUHHS C PacTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLJIOB).

PacueTHrlie 3amaun.

Pacuétpl macchl BemecTBa WM 00BEMa Ta30B 10 M3BECTHOMY KOJHUYECTBY
BEILIECTBA, MAacCe€ WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJIHO
W3 BEILIECTB UMEECT MPUMECH.

X¥uMHuS 4 :KU3Hb

Ponp xumum B oOecriedyeHUH SKOJOTUYECKOM, PHEPreTHYCCKONW M IHIIECBOM
0C30IMaCHOCTH, PA3BUTUU MeAWIMHBL. [loHATHE O HAay4YHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOUMX HAy4YHBIX MPUHIMIAX  MPOMBIILICHHOTO
MOJyYEHUS] BAXKHEHIIIMX BEIIECTB.

YesoBeK B MHUpPE BEIIECTB W MaTEPUAJIOB: BAXXHEHIIHWE CTPOUTEIIbHBIC
MaTepUuayibl, KOHCTPYKIIMOHHBIE MaTEpUaJbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUAIbl IS AJICKTPOHUKH, HAHOMATEPHUAJIbI, OPTAaHUYECKHUE W MHUHEPAJIbHBIE
yaoOpeHus.

XuMHSIT ¥ 30pOBbE YEJIOBEKA: MPAaBUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOIO MCIOJIb30BaHUS TIPENapaToB OBITOBOM XMMHUHU
B IIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBS3HU.

Peanmuzanusi  MEXNpeIMETHBIX  CBA3€d NOpU  HU3YyUYCHUM  OOmIeH W
HEOpPraHWYeCKOM XMMHUM B 11 Kiacce oCcymiecTBIsieTCs 4epe3 MCIOJIb30BAHUE KAK
OOIMX eCTeCTBEHHO-HAYYHBIX TIOHATUM, TaK MW TIOHATUM,  SBIISIOIIUXCS
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TMOHSATHS: HAy4YHBIM (PaKT, THMOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHHTe3, KiaccuuKkalus, TMNePUOJUYHOCTb, HAOIIOJECHUE,
SKCIIEpUMEHT, MOJICTTUPOBAHUE, U3MEpEHHUE, SIBJICHHE.



®duzrka: MaTepusi, JHEPrusi, Macca, aTom, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PaJMOAKTUBHOCTh, MOJIEKYJIa, JHEPTeTUYECKUN YPOBEHb, BEUIECTBO, TETIO,
00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NYECKHUE BEIMYMHBI U EIUHUIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, OJKocucTeMa, Owocdepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOBI, TIOJE3HBIE MCKOMAEMBbIE, TOTUIHBO,
peCypchl.

TexHonorus: XUMHUYECKas MPOMBIIUIEHHOCTh, METaJUIyprus, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpPUATIOB, CEJIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAS
MPOMBIIICHHOCTh,  (hapMalieBTHUeCKasi  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPENapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MaTe€pUalioOB,
AIEKTPOHHAS MIPOMBIIICHHOCTb, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

[Imanupyemble pe3ynbTaThl OMUPAIOTCS Ha BEAYIIME IIEJIEBbIE YCTaHOBKH,
OTPa)KarOIIME OCHOBHOM, CYIIHOCTHBIA BKJIAJ M3y4acMOM IIPOTPaMMbl B Pa3BUTHE
JUYHOCTH OOYy4YaroNIuXCsl, HUX CIOCOOHOCTEH C UCIIOIb30BaHUEM OOOPYIOBAHUS
neHnrtpa «Tocka pocray.

OOyuyeHnM XMMHMH Ha CTYNEHHM CPEIHEro oOIero oOpa3oBaHUs HallpaBlIeHA
Ha IOCTHKEHUE 00yUaIOUMMUCS CIAEAYIOIUX JUYHOCTHBIX Pe3yJ/bTATOB:

1) opueHTanus OOy4aroIIUXCs Ha JIOCTH)KEHHE IJMYHOTO CYACTHS, PEaH3aluio
HNO3UTHBHBIX  KU3HEHHBIX  IEPCIEKTUB, HWHUIMUATUBHOCTb, KpPEATUBHOCTbD,
TOTOBHOCTh U CIIOCOOHOCTh K JHUYHOCTHOMY CaMOOIMPEIEICHHUIO, CIIOCOOHOCTD
CTaBUTbH LIETH U CTPOUTH KU3HEHHBIE TUIAHBI;

2) TOTOBHOCTh M CHOCOOHOCTH 00eCHeunuTh ceO0e W CBOMM OJIM3KUM JIOCTOHHYIO
KU3Hb B  IPOLIECCE  CAMOCTOSITENIbHOM, TBOPUYECKOM UM  OTBETCTBEHHOM
JESTEIbHOCTH; TOTOBHOCTh M CIHOCOOHOCTh OOYyYaromMXCs K OTCTAauBaHUIO
JMYHOTO JIOCTOUHCTBA, COOCTBEHHOTO MHEHUS;

3) TOTOBHOCTP U  CIOCOOHOCTH  OOYYarOmMXCSl K  CaMOPa3BUTHIO U
CaMOBOCIIUTAHUIO B COOTBETCTBHM C OOIIECUYETIOBEYECKUMHU IEHHOCTAMHU U
ujaeajaMu TPaXKIAHCKOTO O0OIlecTBa, MPUHATHE M pealu3aluus LEeHHOCTeH
3JI0pOBOTO M 0e30macHoro oOpa3a JKM3HHM, OCEpEeXHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOUIEHHE K COOCTBEHHOMY (PU3NYECKOMY M ICHUXOJIOIMYECKOMY
3JI0pPOBBIO; HEIMPUSITHE BPEIHBIX NPUBBIUEK: KYypEHUs, YIMOTPEOJIEHUS aJKOTOJis,
HapKOTHKOB.

4) poccuiickasi HICHTHYHOCTh, ATPUOTU3M, TOTOBHOCTh K CIYXeHHIO OTEUECTRY,
€ro 3alIUTE;

YBa)XCHHE K CBOEMY HapoOAy, YyBCTBO OTBETCTBEHHOCTH mepea PoauHoi, ropaocTu
3a CBOM Kpau, cBOr0 Poauny

5) HpaBCTBEHHOE CO3HAHUE M MOBEJCHUE HAa OCHOBE YCBOCHHS OOIEUEITOBCUSCKIX
[IEHHOCTEH, TOJEPaHTHOTO CO3HAHMUS M TOBEAEHUS B MOJUKYJIBTYPHOM MHUpE,
TOTOBHOCTU U CIIOCOOHOCTH BECTU JUAJOr C APYTMMH JIIOJIbMHU, JOCTUTaTh B HEM
B3aMMOINOHUMAHUS, HAXOAUTh OOIIME LENHU U COTPYIHUYATH JUISl UX JOCTUIKECHMUS,
OPUHATHE TYMAHUCTHMUECKUX IIEHHOCTEH, OCO3HAHHOE, YBaXUTEJIbHOE U
NOOpOXKENaTebHOE  OTHOIIEHHE K JPYrOMY — YEJOBEKY, €ro MHEHHIO,
MUPOBO33pPEHUIO;

6) croCOOHOCTh K CONEPEKUBAHUIO U (OPMHUPOBAHUE TTOBUTUBHOTO OTHOIICHUS K
JIOASM, B TOM 4YHCIE K JIMIAaM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI U
MHBaMHUIaM; OepekHOEe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K
(U3NIECKOMY U TICHXOJIOTHYECKOMY 370POBBIO JPYTHX JIOJEH, yMEHHUE OKa3bIBaTh
NEPBYIO TIOMOIIb; Pa3BUTHE KOMIIETCHIIMA COTPYIHUYECTBA CO CBEPCTHUKAMH,
JIETbMH MIIQJIIETO BO3pPACTa, B3pPOCIBIMM B 00pa30BaTENbHOM, OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEAOBATEIbCKOM, TMPOEKTHOW M JPYrUX  BUAAX
JESITeIbHOCTH.

7) MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHUSI HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIaJCHUE
J0CTOBEPHOI MHpOpMaIuel 0 IePeOBbIX JOCTIKEHUAX U OTKPBITUSIX MUPOBOM U



OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYyYHBIX 3HAHUSIX 00 yCTpoOMCTBE
MHpa 1 00IIeCTBa;
8) roTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSDKCHWHM BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCHEIIHOW NPO(EeCCHOHATBLHONM W OOIIECTBEHHOM
NEATEIIbHOCTH;
9) sKkosorHYeckas KyJabTypa, OEpeKHOE OTHOIICHHS K POTHOM 3eMIle, IPUPOTHBIM
oorarctBam Poccum m Mupa; MOHWMAaHHWE BIUSHUS COITUATBHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOAHON M COIMAIBLHOM CpeJibl, OTBETCTBEHHOCTh 3a
COCTOSIHHE€  TPHPOAHBIX  PECypCcoB; yMEHHS W  HABBIKM  Pa3yMHOTO
IPUPOAOIIOIH30BAHUS, HETEPIIMMOE OTHOIIEHUE K JCHCTBUSM, MPUHOCSIIUM BpEa
AKOJIOTUH; TPUOOPETEHHE OIBITa KOJIOTO-HATIPABICHHOMN S TEIIbHOCTH;
10) oco3HaHHBI BBIOOp OyIyIIeld Hpodeccuy Kak MyTh W CIIOCO0 peaiu3aliuu
COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB, TOTOBHOCTh OOYYAlOIIUXCS K TPYJIOBOMH
npodeccuoHanbHON NESITEIbBHOCTH KaK K BO3MOXHOCTH Y4YacTHsl B pEUICHUU
JUYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIIEM;
MOTPEOHOCTh TPYAWUTHCS, YBAKECHHE K TPYAYy H JIOAIM TpyAa, TPYIAOBBIM
JTOCTUKEHUSAM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILICHHE K
Pa3HBIM BHJIaM TPYJIOBOM NESITEIHHOCTH;

MeTanpeaMeTHbIMH pe3yJbTATAMU OCBOCHHS MPOTPAMMBI IO XUMHUU
CpPEIHEN IIKOJIbI SBIISIOTCS:
1) caMOCTOSITETLHO ONPEACIIATh LU U 3a/1a4uH, 33J1aBaTh MapaMeTPbl U KPUTCPHH,
M0 KOTOPBIM MOXXHO OTPEIEIUTh, YTO I€Ih JTOCTUTHYTA; OICHUBATH BO3MOYKHBIC
MOCJICJICTBUS JTOCTHDKEHMSI TOCTABICGHHON I€IM B JEATEILHOCTH, COOCTBEHHOM
KU3HU U JKU3HU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASCH HA COOOPaKEHUAX DTUKHU U
MOpaJu;
2) OIICHHMBATh PECypPChl, B TOM YHCJIC BPEMs M JIPYrHe HeMaTepHalbHbIC PeCypCHl,
HEO0OXOIUMBIE JIJISl IOCTHUKEHUS IOCTABICHHOM 11€JT1; BBIOUPATh MyTh JOCTHKECHHUS
IeJH, TUIAHUPOBATh PEIlIEHNE MTOCTABICHHBIX 3aJ1a4, ONTUMUZUPYSI MaTepuaibHbIe
W HEeMaTepuajbHBbIC 3aTpaThl, OPTraHU30BHIBATH 3(PPEKTHBHBIA TOWCK PECYpPCOB,
HEOOXOMMBIX IS JOCTHKCHUS TTIOCTABIICHHOM TIECITH;
3) COMOCTABJIATH MOJIYUYCHHBIH pe3yNbTaT ACATCIBHOCTH C IMOCTABICHHOM 3apaHee
LEJbIO.
4) uckaTh M HAXOAHWTH OOOOIIEHHBIC CIIOCOOBI pEIIEHMs 3a7ad, B TOM YHUCIIE,
OCYIIECTBJISTh Pa3BEPHYTHI HH(POPMAIIMOHHBIN MOUCK W CTaBUTh HA €r0 OCHOBE
HOBBIC (y4eOHBIE U MIO3HABATEIHHBIC) 33144 H;
5) KpUTHUYECKH OLICHWBATh M MHTEPIIPETUPOBATh MH(POPMAIUIO C PA3HBIX MO3HUIIMIA,
pacno3HaBaTh U (PUKCHPOBATH MPOTHBOPEYHS B WH(OOPMAITMOHHBIX HMCTOYHHKAX;
UCII0JIb30BaTh pa3JInuHbIC MOJETBHO-CXEMaTHYECKUE cpeAcTBa TUTSt
MPEICTABJIEHNUS CYIIECTBEHHBIX CBA3€M M OTHOLICHUW, a TAKXKE MPOTUBOPECUMH,
BBISIBJICHHBIX B MH(POPMAITMOHHBIX UCTOYHUKAX;
6) HaxXOOUTh M NMPHUBOIAMTH KPUTHUECKUE APTYMEHTHI B OTHOILICHHU JCHCTBUH M
CYXKJIEHUH JIPYyroro; CIOKOWHO U PasyMHO OTHOCUTBHCS K KPUTUYECKHUM



3aMEYaHMUsIM B OTHOIIEHUM COOCTBEHHOTO CY>KJEHHUS, pacCMaTpuBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;
7) BBIXOAMTB 32 paMKH Yy4eOHOTO MpeaMeTa M OCYIIECTBIATH Ie/ICHANPABICHHBIN
MOWCK BO3MOXKHOCTEH MJisi HIMPOKOTO TMEpPEeHoca CPENCTB U CIIOCOOOB JCHCTBHS,
BBICTpAaWBaTh HWHANBUAYAIbHYIO 00pa30BaTelIbHYI0 TPACKTOPUIO, YUUTHIBAs
OrpaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHHUSI; MEHATD
U yJIepKUBATh PA3HbIE MO3UIMHU B IO3HABATEIBHON J€ATEIbHOCTH.
8) ocymIecTBIATH JEIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIJIBIMH (Kak BHYTpU 00pa30BaTENIbHON OpraHU3aIliuy, TaK U 3a ee MpejaesiaMu),
no0upaTh MApTHEPOB MJS JEIOBOM KOMMYHHKAIIMU HCXOIs M3 COOOpaskeHUi
pE3yJbTaTUBHOCTA  B3aUMOJACHCTBHUS, A HE JIMYHBIX  CHMIATUWA;,  TpH
OCYIIECTBJICHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOJUTENEM, TaK U UJICHOM
KOMaHJbl B pa3HbIX poyigix (TeHepaTop WJeld, KPUTUK, HUCIIOJHUTEID,
BBICTYIIAFOIINI, S3KCIIEPT U T.1.);
9) KOOPAUHUPOBATH U BBHITIOJHATH PadOTy B YCIOBUSAX PEATHHOIO, BUPTYAJIbHOIO H
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS; PA3BEPHYTO, JIOTUYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHMEM aJIeKBATHBIX (YCTHBIX M MHCHbMEHHBIX)
A3BIKOBBIX CPEJICTB;
10) pacmo3HaBaTh KOH()IUKTOTCHHBIC CUTYAIMH ¥ TIPEJOTBPAIATh KOHPIUKTHI JI0
MX aKTMBHOM (ha3bl, BHICTPAUBATh ACIOBYIO U 00pa30BaTENIbHYI0 KOMMYHHKAIHUIO,
n30erast JMYHOCTHBIX OLIEHOYHBIX CYKICHHI.

IIpenmeTHbIe pe3yJibTAThl 0CBOECHUSI 0230BOT0 KYpca XUMHUH :
1) cdopmupoBaTh MPEACTABICHUI O MECTE XHMHH B COBPEMEHHOW HAyYHOM
KapTUHE MHUpa; [OHUMATh pOJM XUMUU B (OPMUpPOBAHMHM Kpyrosopa H
(YHKUIMOHATBHOW TPAMOTHOCTH YeJIOBEKA JIJISl pEIICHUs MPAKTUYECKUX 3a]1ay;
2) OBIANETh OCHOBOIOJATAIONIMMU XUMHUYCCKUMH TIOHSATHSIMH, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU; YBEPEHHOE IMOJb30BAaHUE XUMHUYECKOM
TEPMUHOJIOTHEN U CUMBOJIUKOM;
3) oBiIageTh OCHOBHBIMH METOJaMH HAydyHOTO TIO3HAHUS, HUCIOJIb3yEMBbIMU B
XUMHM:  HAONMIOJEHHe, OINUCaHUEe, U3MEpPEeHHe, OSKCIEPUMEHT;  yMEHHue
00pabaTbiBaTh, OOBACHITH PE3YJIbTATHl MPOBEICHHBIX OMBITOB U JENAaTh BHIBOIBI;
TOTOBHOCTh M CIIOCOOHOCTh MPHUMEHSTh METOJAbl TIO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 3a/1a4;
4) chopMupoBaTh YMCHHS JaBaTh KOJMYSCTBCHHBIC OIICHKH U ITPOBOJUTH PACUCTHI
0 XUMHYECKUM (pOopMyJiaM U YPaBHEHUSIM;
5) BnajieTh MpaBUIIaMU TEXHHUKH OC30MACHOCTH NP UCIOIb30BAHUUA XUMUYCCKHX
BEILIECTB;
6) chopMupoBaTh COOCTBCHHYIO TO3MIIMIO 110 OTHOIICHHIO K XHUMHYECKOH
uH(pOopMaInK, MOJTy4YaeMON U3 pa3HbIX HCTOYHUKOB.

B pe3syabrare usydyeHuss ydeOHOro mnpeaMera ''Xumus'' Ha YpOBHe

cpeaHero oomero o0pa3oBaHus:
Brimmyckank Ha 06a30BOM ypOBHE HAYYUTCS:



- pacKphIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHON HAyUHOM
KapTUHBI MUPA U B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA;

- JIEMOHCTPUPOBATh Ha MpPUMEpPax B3aUMOCBSI3b MEXIYy XUMHUEU W JIPyTUMU
€CTECTBECHHBIMU HAYKaAMM;

- packpblBaTh Ha MNpUMEpPaxX MOJOKEHUS TEOPUU XUMHUYECKOro CTpoeHus A.M.
bytneposa;

- IoHUMaTh ¢usudeckuii cmoica Ilepuoanueckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATH 3aBHCHUMOCTb CBOMCTB XHMMHYECKUX DJJIEMEHTOB U
00pa30BaHHBIX UMU BEILIECTB OT JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

- OOBSACHSTH MPUINHBI MHOTOOOPA3Hs BEIICCTB HA OCHOBE OOIINX MPEICTABICHHUNA
00 UX COCTaBe U CTPOCHHH;

- NPUMEHSATH MPABUIIA CUCTEMATUYECKOM MEXIYHAPOAHOM HOMEHKIATypbl Kak
CpeACTBa pa3IMYCHUS U UACHTU(DHUKAIIMK BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

- COCTaBJISATh MOJICKYJISIPHBIC M CTPYKTYpHBIE (DOPMYIJBI OpPraHUYECKUX BEIIECCTB
KaK HocuTeled WHGOpPMAIMU O CTPOSHHUU BEIIECTBAa, €ro CBOWCTBAX M
MIPUHAJJIC)KHOCTH K ONPEACICHHOMY KJIACCY COCAUHECHUM;

- XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM,
YCTaHaBIIUBATh MIPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXTY TTAHHBIMHA
XapaKTEPUCTUKAMU BEIIECTBA,;

- NOPUBOJUTH MPUMEPHI XUMHYECKHX PEAKIUM, PaCKPBIBAIOIIUX XapaKTEepPHbIC
CBOMCTBA TUIIUYHBIX IPEJICTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB C IIEJIbIO
UX UICHTU(GUKAIIUA U 0OBICHCHHS 00J1aCTH IPUMCHECHUS;

- MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XMMHUYECKMX pEaKIUi Ha OCHOBE
3HAHWM O TUIAX XUMHYECKOW CBSI3M B MOJIEKYJIAX PEAr€HTOB U HUX PEAKIIMOHHOU
CITOCOOHOCTH;

- UCIIOJIb30BAaTh 3HAHUSI O COCTaBE, CTPOCHUU M XMMHYECKUX CBOMCTBAaX BEIIECTB
JU1s1 6€3011acHOT0 MPUMEHEHHUS B IPAKTHUECKOM ACATEILHOCTH;

- TIPUBOANTH MPUMEPHI MPAKTUYECKOTO HCIIOJIH30BAHUS MPOAYKTOB MepepaboTKH
HepTH U TPUPOTHOTO Ta3a, BHICOKOMOJICKYJSIPHBIX COCAMHEHHH (TOJUITHIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

- NPOBOJUTH OINBITHl O PACMHO3HABAHUIO OPTraHUYECKUX BEIIECTB: TIIMIEPHHA,
YKCYCHOM KHCIIOTBhI, HEMPEACIbHBIX >XUPOB, TJIIOKO3bI, Kpaxmayia, OCJIKOB - B
COCTAaBE MUILEBBIX MTPOJTYKTOB U KOCMETHYECKUX CPEICTB;

- BIAJACTh TMpaBWIIAMH W TIpUEMaMH O€30IMacHOM paboOThl ¢ XHUMHUYCCKUMU
BEIECTBAMHU U J1a0OPATOPHBIM 000PYIOBAHHEM;

- YCTaHaBJIMBAaTh 3aBHCUMOCTb CKOPOCTH XHMHWYECKOM PEaKUUH U CMEIICHUS
XUMUYECKOTO PAaBHOBECHS OT pa3IUYHBIX (HDaKTOPOB C IIEIBI0 OMPEISICHUS
ONTHUMAJbHBIX YCJIOBUUW MPOTEKAHUS XUMHUYECKUX IPOIECCOB,;



- IPUBOJIUTH MPUMEPHI TUAPOJIA3A COJICH B TOBCETHEBHOM JKM3HH YEIIOBEKA;

- TMIPUBOAMTH IPHMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMK B MPHUPO/IE,
IIPOU3BOJICTBECHHBIX TPOIIECCAX M JKU3HEACITCIIBHOCTH OPraHU3MOB;

-  TPUBOAWTH TPUMEPHl XUMHYECKHX PEAKIM, pacKPHIBAIOMUX OOIIHe
XUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB - METAJIOB U HEMETAILJIOB,

- POBOJIUTH PACUYETHI HA HAXOXKICHHUE MOJICKYJIIPHOU (OPMYJIBI YTIIEBOAOPOIA T10
MPOAYKTaM CTOPaHUs W 10 €r0 OTHOCHUTEIBHOH IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOAIINX B €0 COCTAB;

- BJaACTh IIpaBHWJIaMU O€30MacHOro0 OOpalieHUs C CIKHUMH, TOPIOUYMMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBON XMMHH,

- OCYIIECTBJIATh IIOMCK  XHMHYECKOH  HMH(POpPMAlMM TI0  Ha3BaHHSM,
UACHTH(HUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

- KPHUTHYCCKH OICHUBATh M HWHTEPIPETHPOBATH XUMHUYECKYI0 HWHOOPMAIIHIO,
COJICPIKAIYIOCS B COOOINEHUSAX CPEJACTB MaccoBOM HWHGOpMAIUU, pecypcax
WNHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsX C TOYKH 3PCHHS €CTCCTBCHHOHAYYHOM
KOPPEKTHOCTH B IICJISIX BBISBJIICHHS OIMMOOYHBIX CYXACHUH U (HOPMHUPOBAHHS
COOCTBEHHOM MO3UITUH;

- MPEACTaBIATh IIYyTH PEHICHUS IJIOOAIBHBIX IPOOJEM, CTOSIIMX —IEepe
YeJIOBEYECTBOM: 3KOJOTHYCCKUX, DHEPIeTUUYCCKUX, CHIPHCBBIX, U POJIb XMMHH B
pPELIeHUH 3TUX TPOOIEM.

BoinyckHuK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHUThCS
- WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHE U IBOJIIOLIMIO0 OPTaHUYECKOH XUMUU

KaK HAyKW Ha Pa3JIMYHbIX HCTOPUYECKUX 3Talax €€ pa3BUTUS;
- HCHOJB30BATh METOABl HAYYHOTO IO3HAHUS MPU BBIIOJHEHWU IIPOEKTOB M
y4eOHO-UCCIIEI0BATEIbCKUX 3a/1a4 M0 M3YYEHUIO CBOMCTB, CIOCOOOB MOJIYYEHUS U
pacno3HaBaHMsI OPraHUYECKUX BEILECTB;

- O0BSCHSTH MPUPOAY U CIIOCOOBI 0OpA30BaHMS XUMUUYECKOUW CBSI3U: KOBAJICHTHOM
(mONsIpHOM, HEMOJSIPHOM), MOHHOM, METALTMYECKOH, BOJIOPOJHOM - C IIEJIbIO
onpeaerneHus] XUMUYECKOW aKTUBHOCTH BEIIECTB;

- YCTaHABJIMBATh TE€HETHUYECKYIO CBSI3b MEXK]Yy KJacCaMd OpPraHMYEeCKUX BEIIECTB
s 00OCHOBAHMS MPHUHIMIIUAIBLHOW BO3MOXXHOCTH TOJTYYEHHs] OPraHU4YeCcKHX
COEIMHEHHI 3a/IaHHOTIO COCTaBa U CTPOEHUS;

- YCTaHABIIMBATh B3aUMOCBSI3U MEXAYy (akTamMu U TeopHel, NPUYMHON U
CJIEICTBHEM IPU aHaIM3€ MPOOJEMHBIX CUTyalluii U 0OOCHOBAHMM MPUHUMAEMbBIX
pELIECHUN Ha OCHOBE XMMUYECKUX 3HAHUU.

Boinyckuuk HA yrJay0J1eHHOM YPOBHeE HAYYHUTCSH:



e packpblBaTb Ha IpUMeEpax poJib XUMUM B  (POpMHpPOBAHUU
COBPEMEHHOW HAyuyHON KapTHHbl MHpa U B IPAKTHUECKON JEATEIbHOCTU
4eJI0OBEKA, B3aUMOCBSI3b MEXK/1y XUMHUEN U APYTUMHU €CTECTBEHHBIMU HAYKAMU;

e WUIIOCTPUPOBATh HA NPHUMEPAX CTAHOBIEHHUE U  HBOJIFOLUIO
OpraHMYECKOM XMMHHM KaK HAyKd Ha pa3IMYHbIX HCTOPHYECKHX JTamax ee
pa3BUTHS;

e  YCTaHABIMBATh NPHUYMHHO-CIECJICTBEHHBIE CBSI3U MEX]Y CTPOCHHUEM
aTOMOB XHMHYECKHX D3JEMEHTOB U IEPUOJAMYECKUM HW3MEHEHUEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM
XMUMHUYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME;

e  AHAIM3UPOBATh COCTAB, CTPOCHUE M CBOWCTBA BEILECTB, NMPUMEHSISA
IIOJIOXKEHUSI  OCHOBHBIX XMMHUYECKHX TEOPHM: XHMMHYECKOTO CTPOCHHUS
opraHudeckux coeauHeHuid A.M. ByTmiepoBa, CTpO€HHs aToMa, XMMHYECKOU
CBS3M,  DJICKTPOJIMTUYECKOW  JMCCOLMALMM  KUCIOT W OCHOBaHW;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY CBOWCTBAMM BEIIECTBA
U €r0 COCTABOM U CTPOCHHEM;

«  TPUMEHSTH npaBuia CUCTEMATUYECKOMN MEXIYHApOIHOU
HOMEHKJIATypbl KaK CpPEACTBA PA3NMUYEHUA U UIACHTU(UKALIMU BEIIECTB MO UX
COCTaBY U CTPOEHHUIO;

e  COCTaBIAITh MOJIEKYJISIPHBIE U CTPYKTYpPHbIE bopmybl
HEOPTraHWYECKUX M OPTraHMYECKHUX BEIIECTB KaK HOCHUTENEH HHPOPMALHMH O
CTPOEHUHU BEIIECTBA, €r0 CBOMCTBAX M IMPUHAUIEKHOCTH K ONPEIEICHHOMY
KJIACCY COCIMHCHU;

o  OOBACHATH MPUPOIY U CHOCOOBI 0Opa30BaHUs XUMHUYECKOW CBS3M:
KOBAJIEHTHOM (MOJSIPHOM, HEMOJISPHOM ), HOHHOW, METAJNIMYECKOM, BOJIOPOTHOM
— C LIeJIbIO OTIPEACIICHUSI XUMUYECKON aKTUBHOCTHU BEILIECTB;

o  XapakTepu3zoBaTb  (U3MYECKHE CBOMCTBA  HEOPTraHUYECKUX U
OpraHMYECKUX BELIECTB M YCTAHABIMBATh 3aBUCUMOCTb (DU3MUYECKUX CBOMCTB
BEILECTB OT THUIIA KPUCTAIUIMYECKON PELIETKH;

e  XapakTepU30BaTb 3aKOHOMEPHOCTHM B M3MEHEHMM XUMHUYECKHX
CBOMCTB IPOCTBIX BEIIECTB, BOJOPOJHBIX COECAWHEHWH, BBICIIMX OKCHIOB M
TUAPOKCHJIOB;

o TPUBOJUTH TPUMEPHl XUMHYECKHUX PpEAKIUH, PaCKpbIBAIOIINX
XapaKTEepHblE XUMHUYECKHE CBOMCTBA HEOPraHMYECKMX U  OpPraHUYeCcKuX
BEILIECTB HM3YYEHHBIX KJIACCOB C IEJIbI0 MX HACHTUPUKAUUU U OOBSICHEHUS
00J1aCTH MPUMEHEHHMS;

o  ONpEAeNATh MEXAaHW3M pEeaKIMH B 3aBUCHUMOCTH OT YCIOBUU
NPOBEICHUS] pPEAKUMW U  TMPOTHO3UPOBATH  BO3MOXKHOCTH  MPOTEKAHUS
XUMUYECKUX PEAKUH HAa OCHOBE THIIA XWMHYECKOW CBSI3M M AKTUBHOCTH
pEareHToB;

«  YCTaHaBIUBATH 3aBUCUMOCTh pEaKLIMOHHON CIIOCOOHOCTH
OpraHUYECKUX COEIMHEHHA OT XapakTepa B3aHMMHOIO BJIMSHUS AaTOMOB B
MOJIEKYJIaX C LEJbI0 MPOTHO3UPOBAHUS MPOIYKTOB PEAKLUY;



e  YCTAQHaBIMBAThb 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEaKIUU U
CMEILIEHUS XUMHUYECKOIO PpPaBHOBECUS OT PA3NIUYHBIX (DAKTOPOB C IIEJIBIO
OIpEENIECHUS] ONTUMAJIBHBIX YCIOBUI MPOTEKaHUSI XUMUYECKHUX IPOLIECCOB;

«  YCTaHaBIUBATH I€HETUYECKYIO CBA3b MEXIY KJIacCaMHu
HEOPraHWYEeCKUX W  OPraHUYeCKHX  BEIIECTB TUTSL 000CHOBaHUS
IPUHIUIUATBHOW BO3MOXKHOCTHU MOJTYYEHUSI HEOPraHWUYECKUX U OPraHUYECKHX
COEMHEHUH 3a/1aHHOTO COCTaBa U CTPOEHUS;

e IOAOUpPATh PEAreHThbl, YCIOBUS U ONpPENEIATh NMPOLYKTHl pEaKLUi,
NO3BOJSIIOIMX pEealn30BaTh JIAOOpPAaTOpPHbIE U IPOMBILUIEHHBIE CIIOCOOBI
MOJIYYEHHS BaXKHEHIINX HEOPraHUYECKUX U OPIraHMYECKUX BEILECTB;

e ONpeneysATb  XapakTep  Cpeabl B pe3yjbTaTe  TUApOJIU3a
HEOPTraHWYECKUX UM OPTraHWYECKUX BEIIECTB M MPUBOJUTH MPUMEPHI THAPOIU3A
BEILIECTB B TIIOBCEJIHEBHOM KU3HHU YEJIOBEKAa, OHOJOTMYECKHX OOMEHHBIX
IpOLIECCaX U MPOMBIIIJIEHHOCTH;

e  IPUBOJUTH IPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
IIPUPOJE, TPOU3BOACTBEHHBIX ITPOLIECCAX U JKU3HEACATEIBHOCTH OPTraHU3MOB;

« OOOCHOBBIBATh MPAKTUYECKOE MCIOJb30BAHUE HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB M UX PEAKUUN B TPOMBIIUIEHHOCTHU U OBITY;

e  BBIIOJHATH XUMHUYECKHH OHKCIEPUMEHT [0 pPaclo3HAaBaHUIO U
NOJIYYCHUI0 HEOPraHWYECKUX M OPraHWYeCKHX BELIECTB, OTHOCSALIUXCS K
Pa3IMYHBIM KjlaccaM COEJUHEHHI, B COOTBETCTBUU C MpaBWJIAMU U MpUEMaMU
Oe3omacHOi pabOTBl € XWMHUYECKHMMH BEIIECTBAMH M  JIA0OPATOPHBIM
o0opy10BaHUEM;

« TIPOBOAMTH PAcUEThl HA OCHOBE XUMHUYECKUX (OpMYyNT U ypaBHEHUUH
peaKklMil: HaXOXKIEHUE MOJIEKYJISIPHOM (POPMYIIbI OPraHUYECKOI0 BELIECTBA IO
€ro IJIOTHOCTH M MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, WIH
0 TPOJAYKTaM CrOpaHMsl; pacyeTbl MacCOBOM J0JM (Macchl) XMMHYECKOTO
COCIMHEHHUS B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBAa BEIECTBA)
MPOJYKTOB PEAKIUU, €CJIU OJTHO M3 BEILIECTB JaHO B U30BITKE (MMEET MPUMECH);
pacyeTbl MAacCOBOM WM OOBEMHOW JIONIM BBIXOAA NPOAYKTAa pPEaKUUd OT
TEOPETHUYECKH BO3MOXHOT'0; pacdeTbl TEIIoBOoro 3¢ @dexra peakuuu; pacyeTsl
OOBEMHBIX OTHOUICHHHM Ta30B MPH XUMHUYECKHX PEAKLUAX; pacyeThl MAacChl
(oObeMa, KOJIMYECTBA BEIECTBA) MPOAYKTa PEaklWHu, €CIU OAHO W3 BELIECTB
JJaHO B BHJIE pPacTBOpa C ONPEACICHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO
BEILIECTBA;

e  HCMOJB30BATH METOJABl HAYYHOTO TIO3HAHUS: aHAJIU3, CHUHTE3,
MOJICJIMPOBAHUE XUMUYECKHUX MPOLECCOB U SIBICHUN — MpPHU pElIeHUH y4eOHO-
UCCJIEIOBATENLCKUX 3a/lad MO HM3YyYEHHUIO CBOMCTB, CHOCOOOB TMOJYYECHHS U
pacno3HaBaHMsi OPraHMYECKUX BEIIECTB;

e  BIJIAJIETh NMpaBUJIAMU O€30MACHOTIO OOpAILIEHUS C €AKUMHU, TOPIOUUMHU U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMHU OBITOBON XUMUMU;

e  OCYUIECTBIIAITh MOWMCK XHMHUYECKOM HH(pOpMalMM 1O Ha3BaAHUSM,
uaeHTuukaTopam, CTPYKTYPHBIM dopmynam BELECTB;



e KPUTHYECKM OLEHUBATb W  HUHTEPOPETUPOBATH  XHUMHUYECKYIO
uHhoOpMaIUIO,  COAEpXkAIIylocsi B COOOIIEHUSIX  CPEIACTB  MAacCOBOM
uHdopmaiuu, pecypcax HMHTepHeTa, HayYHO-TIOMYJSIPHBIX CTAThSIX C TOYKHU
3pEHUsI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTHU B IIEJIAX BBISBICHUS OUIMOOYHBIX
Cy>KIeHu U GOpMHUPOBAHUS COOCTBEHHOM MO3UIINH;

«  YCTaHABIWBATHh B3aUMOCBSI3U MEXKIYy (akTaMu WU TEOpUEH, TPUIHHON
U CIEJICTBHEM IIPU aHaM3€ MPOOJIEeMHBIX CHUTyallMii ¥ 00OCHOBaHUU
MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUYECKUX 3HAHUMH;

o  TPEICTABJIATH MYyTH PEIICHHS TJIOOAIBHBIX MPOOJEM, CTOSIIUX Mepe
YEJIOBEYECTBOM, U IMEPCIEKTUBHBIX HAMNPABICHUN Pa3BUTHUA XUMHUYECKHUX
TE€XHOJIOTUI, B TOM YHCJIE TEXHOJIOTUH COBPEMEHHBIX MAaTEPUAJIOB C Pa3IMYHON
(GYHKIHOHATBHOCTHIO, BO30OHOBIIIEMBIX HCTOYHUKOB CBIPBS, MEPEPadOTKU U
YTUJIN3AIUU TPOMBIIIJIEHHBIX ¥ OBITOBBIX OTXOOB.

BoinyckHUK HA YIU1y0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCSI:

« (QopMymupoBaTh TIIeNh HWCCIEAOBAaHUS, BBIIBHUTaTb W TIPOBEPATH
AKCIIEPUMEHTAILHO THIIOTE3bl 0 XUMUYECKUX CBOWCTBAX BEIIECTB HA OCHOBE UX
COCTaBa M CTPOCHMS, MX CIIOCOOHOCTH BCTyNaTh B XMMHYECKHE PEAKIUHU, O
XapaKkTepe U MPOYKTaX Pa3IMYHBIX XUMUYECKUX PEaKIIil;

e  CaAMOCTOSITEIBHO  IUIAHUPOBAaTH U MPOBOAUTH  XUMHYECKHUE
HKCIIEPUMEHTHI C COOJIIOICHUEM TpaBUil 0€30MacHOil paboThl C BEIIECTBAMH U
71a060paTOPHBIM 000PYIOBAHUEM;

«  HHTEPIPETHUPOBATH JIaHHBIE O COCTaBe€ M CTPOCHUU BEIIECTB,
MOJIYY€HHBIE C TTOMOIILI0 COBPEMEHHBIX (DU3UKO-XUMHUYECKUX METOIOB;

«  OIMCHIBATh COCTOSIHHE JJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHWYECKUX TPEJCTABICHUN O CTPOCHHM aToma ISl OOBSCHEHUS
PE3yNIbTATOB CIIEKTPAIHHOTO aHATN3a BEIIECTB;

«  XapakTepu30BaTh pPOJb  a30TOCOJEPKALINX  TETEPOIUKIMUYECKUX
COCIMHEHUM W HYKJICHWHOBBIX KHCIOT KakK BaXHEHIIMX OHMOJIOTHYECKU
AKTUBHBIX BEIECTB,;

« TPOTHO3WPOBATH  BO3MOXKHOCTh  TPOTEKAHUS  OKHUCIUTEIIbHO-
BOCCTAHOBUTENBHBIX  pEaKIUil, JeKalMX B OCHOBE NPHUPOIAHBIX |
MIPOU3BOICTBEHHBIX IPOILIECCOB.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3/iesioB 1 TeM (undposbie)
Ne o/ P Konrpoannbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTrnyeckue 0CHOBBI OPraHHYeCKOH XUMHH
[Ipenmer opranmyeckoil xumuu. Teopus
1.1 CTPOEHHSI OPIaHUYECKUX COESAMHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3nen 2. YriieBoaopoabl
2.1 [IpenenbHbIE YrI€BOIOPOABI — AIKaHBI 2
29 HenpenenpHbie yriieBOAOPOIbI: AJIKEHBI, 6 1
QJIKQJIUCHBI, aJTKUHBI
2.3 ApomaTthueckue yrieBOI0POIbI 2
24 [TpupoHBIC HCTOYHUKH YTIICBOAOPOIOB H 3 1
' HX TIepepaboTKa
Hroro no pazueny 13
Pa3nen 3. Kuciaopoacoaep:kamnme opranndeckue coeInHeHUs!
3.1 Criupter. @enon 3
3.2 Anbpaerunbl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHbie 2¢upbl
3.3 YrineBoasl 3 1




Hroro no pazueny 13

Paznen 4. A30Tc0uep>1<amne OPraHnveCKue COCANHECHUSA

4.1 AMuHBl. AMUHOKHCIOTEL beakn 3

Hroro o pazneny 3

Pa3nes 5. BoicokomoJieKyJIsipHbIe COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2

[TpakTrueckue paboThI BHITOIHIIOTCS C UCTIOIh30BaHUEM 000pyIoBaHus eHTpa «Todka pocTay.




11 KJIACC

KosmmyecTBo 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (nudpossbie)
Neni/m Konrpoasubie | IIpakTHyecku
NPOrpaMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI epadoThI
pecypcsbl
Pasnen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aromoB. [lepuoanyeckuii 3akoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB /I. 1. MenpaeneeBa
19 Ctpoenue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHUYECKHE PEAKITTT 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuveckasi Xumust
2.1 Mertanib
2.2 Hemerannsl 1
23 CBsI3b HEOPTaHMUECKUX M OPTraHUYECKUX 9
' BEILECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3HD 4




Hroro nio pazneny 4

OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2

HpaKTI/I‘IeCKI/Ie pa6OTBI BBITIOJIHAKOTCA C HCITIOJIb30BAHUEM O60py,I[OBaHI/IH OEHTpa «Touxka pocTan.




