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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
yueOHOoro mnpenMera «XUMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIO)KeHUM «CTpareruu pa3BuUTUs BocnuTaHus B Poccuiickoii
Oepnepanuun Ha niepuo 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pPe3ylbTaTOB OOyuYeHUs U TpeOOBAaHMH K YpPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, HoJTy4yaeMoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON  OpraHu3alllM, SBJISICTCS HEOTHEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTyphl
YeJioBeKa, a TakKKe DJKOJOTMYeCKHM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaronmxcst Ha YpOBHE CpPeHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COAEpP)KAHHE U TOCTPOEHHE KOTOPOTO OIpeNeieHbl B
nporpaMMe O XUMHH C Y4€TOM crnenu(uKd HAayKd XUMHH, ©€ 3Ha4eHHs B
MO3HAHUH TPUPOABl U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eneldl M NTPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopa3oBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA HAa pEIIEHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH U NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHWMYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4yecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHsS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHM BEIIECTBa
paccMaTpuBalOTCSl Ha YPOBHE KIJIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICTaBICHU O CTpoeHHu BemlecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTUU — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHMueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOro oOIIero oOpa3oBaHus
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



MEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TPUKIAJHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh HWH(POPMAIHIO
NPUMEHATh € JUIA TIOTIOJHEHUS 3HAHWM, pEHICHUS WHTCINICKTYadbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
bunocohckux MACH, TaKWX KaK: MaTepUaIbHOE CIMHCTBO HEOPTaHUYECKOTO W
OpPTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpOEHHEM, TI03HABAEMOCTbh TMPHUPOJHBIX SBICHUNA MYTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMT MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU 3KOJIOTHYECCKUX MPoOseM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4JaroMMXcsi MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CoIepKaHUsI HM TIOCTPOCHHS TIpeAMETa MPeAyCMaTpuBarOT  (popMUpoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEIOIUX 0a30BO€ 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIICHUs MpoOsieM, TIOWCKa, aHalu3a u
00paboTku MHGOPMAITNH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHPHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COZIePKATEIIbHON XapaKTePUCTUKHU IIeJIed W3Y4YeHHUs TpenMeTa HaIpaBlIeHuEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOJUYECKOW TOUYKH 3PEHUS TAKOW TMOIXOJ K OMpEACNICHUIO e W3ydeHUs
TpeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IPOrpaMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MpEeArnovYTeHHE
NPAKTHYECKOH KOMIIOHEHTE COJep)KaHWs OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEr0 He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCABbHOU >KH3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3u ¢ 3TUM TIpu U3ydYeHUW TMpeaMeTra «XHMHS» JTOMHHHPYIOUIEEe
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

amanTanys 00yJaromuxcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jIMYHBIX BHIIOB
JESTEIIbHOCTH: PEIIeHUsI MpoOjeM, TIOUCKa, aHanu3a u o0paboTku mHOpMaIuy,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB U XHUMHYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHBbIE MH()OPMAIIOHHBIE TEXHOJIOTUH JJIs TIOUCKA U aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COACP KaHuUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUU U TPOBEICHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yuyeOHOM mjaHe cpenHero oOmero oOpa3oBaHMsS MPEIMET «XUMUD)
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obnacTu «EcrecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHbIE 1010KeHUA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenue o kinaccupuUKaIMK OpraHuyecKux BemecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAd. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUINTNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKHMHOB: COCTaB, CTpOEHHE, (puznueckue u
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple WCTOYHUKH YIVIEBOXOPOAOB. IIpuponHbIi ra3 W IOIYTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €r0 MepepadOTKy.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON paOOThl: MOJIyYEHHUE STUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaimme opranu4yeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
OopraHusM yenoBeka. [ [puMeHenue rauuepruHa U 3THIICHTJIKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKHE M XUMHUYECKHE CBOMWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerupl U kemouwvl. DopManbIEeTrUi, alETAIBICTUl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEIACTABUTENN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxHble >(QUpbl KAk IPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl:  cocTtaB, KjiaccUUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcinenne amMMuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Hewono3bl.  Pu3nUeckue M XHMHYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4eckue COeTMHEHHS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OeiakoB. XWUMHYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanu3zanust MeXnpenMeTHBIX CBSI3el MPU U3YYEHUU OPTaHUYECKON XMMUU B
10 xjacce ocCymIecTBISETCS uepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIacCH(UKalUs, TepUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNHILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBI. OJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

ITepuonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYNNaM MU TEpHOJaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XHUMUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHONM XWMHUYECKOW CBSI3W (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanast cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IoHbI: KAaTHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTaHUYECKOM M OPTraHWYECKOM XWMHMM. 3aKOH COXPAHEHHs MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnunn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl M3yYEHHUS BELIECTB M HMX IPEBPALICHUI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aTOpa, ONPEIEICHUE CPEBl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3ryeckre CBOMCTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne merauioB B [lepuonnyeckor cucteMe XHUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JICKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEeKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUM:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHble 3anaumn.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  [POMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KEepaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJIbHbBIC
yaoOpeHus.

XuMHusg W 340pPOBbE YEJIOBEKA: IMpaBWJIa MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B OBCEHCBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHn4eckori xuMuM B 11 Kilacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SIBISIONIAXCS
CUCTEMHBIMHU ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTEe3, KiaccupuKaius, IMepUoOIUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



duznka: Marepusi, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEepHAIIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
oOydJaromMuMHUCs TIporpaMM CpeaHero ooOImero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeAMETHbIM). HaydHo-mMeTonu4yeckol OCHOBOW  Jis
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
0o0pa3oBaHus SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOIHUE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUMCKONW TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEACIICHUIO;

HaJMYue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U NCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh MU CIIOCOOHOCTH OOYYarOIIUXCSi PYKOBOJCTBOBATHCS B CBOECH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMHM, TMPUCYIIUMHU I€IO0CTHOM
CHCTEME XUMHUYECKOT0 00pa30BaHMs;

HAJIMYHUE MTPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JAESITENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU



U HujeasaMyd POCCHMCKOrO TI'pakJIaHCKOTO OOIIECTBa, NMPUHSATHIMH B OOIIECTBE
HOpMaMd W TIpaBWJIaMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
O0yJaroITIXCsl.

JIn4HOCTHBIE pE3yJIbTAaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOM JCATEILHOCTH
00ydJaromuxcs 1Mo peaanu3ay IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TPaBUIIAX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh WM TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOTO OTHOIIEHWSI K WCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€UYECTBEHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIECAYHOLIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOMN
XHMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUMBAaTh CBOE IOBEIAEHUE U IOCTYIKHA CBOMX TOBAPUIIEH C
MO3ULAM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE NOCIEACTBUM 3THX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:IOHUMAHUS LIECHHOCTEU 3I0pPOBOIO
u Oe3ornacHoro obpasa >KM3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



coOoicHUsT TIpaBWJI 0Oe30MmacHOro oOpalleHus C BEeHeCTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATECIHHOCTH;

MOHUMAHMUS [IEHHOCTU TIpaBWI HWHJIMBUIYAJbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI MOCIIECICTBUI U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKOU
NEeATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW APYrHMX BHJAAX
JICATEIILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHUE€ B PEIICHUU TMPAKTUYECKUX 3ajJad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3Yy4YEeHUIO Mpodeccuil pa3muyHoro poaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUUN IO XUMUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAWBUIYaTbHON TPaCKTOPUH
oOpazoBaHus, Oyaymiedl mpodeccur M peaau3aluud COOCTBEHHBIX JKHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1€JIe€CO00pPa3HOr0 OTHOIICHUS K MPUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUSA HEOOXOAWMOCTH MCIIOJIB30BAHUSA JIOCTIIKEHUM XUMHU IS
pEILlIeHHUsT BOMPOCOB PallMOHAILHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPUATUA JACUCTBUM, IMPUHOCAIIMX BpPEH OKPYKAIOUIEH
MPUPOJHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JSUCTBUM M TPEAOTBPAILATh UX;

HaJM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIILHOCTH 9KOJIOTUYECKOU HaINpaBJEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ polu B
GbopMHpPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO



IpeJCTaBICHNUs 00 OKpYy)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUU MpoOJIIeM COXpaHEHUs
IPUPOJITHOTO PAaBHOBECHS;

yOexXAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
MUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXXHOHW pOJH B
CO3/IaHMU HOBOM 0a3bl MaTepUaJIbHOM KYJIbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHsI YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, MUIIEBOM U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM METUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIECIIHOTO TPyJa M SKOJOTHYECKH KOM(OPTHON JKM3HU KaXKIOrO dIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTydyaeMble 3HAHUA U aHAIHU3a U OOBSICHEHHsI SBIICHUH OKPY’KaIOIIEero MUpa u
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M HUMEIOLUMXCA JAHHBIX C IEJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
peleHus mpooOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEepeca K TO3HAHHIO M UCCIIeI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccruoHaIbHOM
JESITEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI yUeOHOro MpenMera «XuMus» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHS  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METOJOB TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICOBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (MO3HABATENIbHBIC, KOMMYHUKATHBHEIE,

peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIETEHITUN 00YJarOIIIXCS;
COCOOHOCTD O0yJaroIIIXCs WCITIOJIb30BATh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.



MeranpeIMeTHbIE PE3YIBTATBl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
EUCTBUSIMU.

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU NO03HABATEJbHBIMHA
AeCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh NPHU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBINUICHHS —
BBIJICIIATh XapaKTEPHbIC MPU3HAKWA TOHATHM W YCTAaHABIMBATh MX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME MOHITHS ISl OOBSICHEHUSI OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHMWS M KPUTEPUH I KJIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIU;

YCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyX IeHUsl (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOBI U 3aKIIOUCHMUS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIEIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOH
peakuuu — MpH PElIeHWH Y4eOHBIX IO3HABATEIbHBIX W TMPAKTUYECKUX 3aj]ad,
IPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISABICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEILECTB M XUMHUYECKHX
pEeaKUunii;

(dbopMynIupoBaTh LEIH U 3a/1a4 UCCIEA0BaHUs, UCIIOIb30BaTh TOCTABICHHBIE
U CaMOCTOSITEIBbHO C(OpPMYJIMpPOBaHHBIE BOIMPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAaOMIOAATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (popmMyInpoBaTh
000011I€HUST U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM paboTe;



npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNIOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHUS] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3JInYHBIX
METO/IOB MIO3HAHU.

3) padora ¢ ungopmanueii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IpEeCTaBICHNUA, KPUTHYECKH OLIEHUBATh e JIOCTOBEPHOCTb u
HEMPOTHUBOPEUUBOCTH;

GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  TIPEACTABICHHUS
uHdopmaruu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(pOpMaMeld: MNPUMEHATh MEXIpeAMETHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMyIIbl, aO00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BBHIMOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (OpMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBgilaieHHe YHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO
NeSITENIbHOCTD, Ompefensas e€ IeNd W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpe/jiaraéMblid ajaroput™m ACHCTBUN mpu
BBINIOJIHEHUHU YYEOHBIX U HUCCIEN0BATENbCKUX 3ajad, BbIOUpaTh Haubojee
b dexTUBHBIN croco0 MX penieHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;



OCYHIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHaM3a
¥ CaMOOILICHKH.

IMMPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SBJIICHUU
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHUS U  KYJbTYphl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHUS (XUMHYECKHH DJIEMEHT, aToM, SJEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTHUYECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINEe COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJY4YCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIITIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEITbHOCTU YETIOBEKa;

chOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOSHUSI U MPEBpaICHUN OpraHUYEeCKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMya OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJICTM MOJICKYJl OPraHWYECKMX BEIIECTB ISl WUTFOCTPAIUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OMNPEIeIEHHOMY
KJIacCy/Tpylnmne coeluHeHu# (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCOAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTb WM Ha3BaHUS IO
cucremarudeckord HomeHkiarype (IUPAC), a Takkxe NPUBOIUTH TPUBUAIIbHBIC



HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIeru], aleTaiblIerusl, MypaBbuHas
KHUCJIOTA, YKCYCHAsi KUCJIOTA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIC);

cOPMHUPOBAHHOCTh YMEHUS TPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHOJ, aleTalbAeTu]l, MypaBbUHAas M YKCYCHasi KHCJIOTHI, TJI0KO3a,
KpaxMall, [EeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIN Ta3, Yyrojib), CHOCOOBI WX TMEpepabOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIt0JeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJCIMPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IoOl U JTabOpaTOpHBIM OOOpPYJAOBaHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBPAILEHUS OPTraHUYECKUX BEILECTB MPU HArPEBAHUHU, MMOTYUYEHUE
OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILECTB, JeHaTypalusi OCKOB MpPU HArpeBaHUU, I[BETHHIE pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpamieHuu C



BEIICCTBAMH U JIA0OpaTOPHBIM 00OpPYAOBaHWEM, TPEACTABIATh pPE3YyIbTaThl
XAMHYECKOTO AKCIIEPHUMEHTa B (OpMe 3allMCH ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;

COPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHATU3UPOBATh XHUMHYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IHTepHeT U Ipyrux);

cOPMUPOBAHHOCTh ~ YMEHHW  COONIONATh  TMpaBWiIa  IKOJOTUYCCKHU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbS M OKPYKAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPTaHU3MBI OMNPEACNEHHBIX OPTaHUYECKHUX
BelIeCTB, MoHMMasi cMbich mokaszatens I[1/IK, moscHsATh Ha mpuMmepax CrocoObI
YMEHBIICHUS ¥ NPEJOTBPAICHUS WX BPEIHOTO BO3ICHCTBHSA Ha OPraHU3M
YeII0BEeKa;

JUIE 00y4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX ITO3HAHMS BEIIECTB U
XUMUYECKHX SIBICHUI;

UIe  cHembIX u cHaboBUAALIIMX OOYYalOUIMXCS: yMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

bopmyi.
11 KJIACC

[IpenMeTHBIC pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI pEIIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHAs, MOHHAS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PpEAaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLUUALMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHMSI W MPEBPAIICHUS] SHEPTUU



OpU XMMHYECKUX pPEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XHUMUH,
MHUPOBO33pEHYECKHE 3HAHUSA, JIEKAUIME B OCHOBE INOHMMAaHUS INPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIyYEHUH U 0€30I1aCHOM HCMOJIb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIEC IMPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB Y UX IPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHUW HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEITBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, YIJIEKUCIBIA Tra3, aMMMAaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasl, BOAOPOHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAeIEHHOMY KJaccy/TpyIine
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI NEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUN
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

C(OPMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C ITOMOILBI0 YPABHEHHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUM;

C()OPMUPOBAHHOCTb YMEHMS KIACCU(PULIMPOBATH XUMUUYECKUE PEAKLUU IO
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY



abdexTy peakunu, U3MEHEHHUIO CTEMEHEH OKHUCIICHMS 3JEMEHTOB, 0O0paTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHbIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIIMiA HOHHOTO 0OMEHA, YUUThIBAS
YCIJIOBHSI, IPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYCCKUX
BCIIECTB;

cOPMHPOBAHHOCT, YMCHHH pPacCKphIBaTh CYITHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMUYIECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aencTeus (nmpunuui Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeXKalllue B OCHOBE MPOMBINIJIEHHOTO TOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX MPUHINAIMAX W
AKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
MIOHSTUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUMA Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIIOBOrO 3¢ (eKTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH I10 BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHWI TUIAHHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCIIEPUMEHT (pa3jio’KEeHHEe TMEePOKCHa BOJAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpPENICIICHNE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUEC PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PEaKIMu Ha cyinbdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJIbTaThl XHMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu



YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeaCcTBa MacCOBOU
KOMMYHUKaIH, IHTEepHET U ApyTrux);

C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKU
1EeJIecOo00pa3sHOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAaHEHMsSI CBOETO 30POBBbS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTAHU3MBI ONPEIECIEHHBIX BEIIECTB, IOHUMAas
cmbicit mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yMEHBIIEHUS H
IIPEAOTBPALLICHUS UX BPEIHOIO BO3ACHCTBHS HA OPraHU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsI: YMEHHE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX IO3HAHUS BEILIECTB U
XUMUYECKHUX SIBJICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmeT opranmdeckor XxuMun. Teopust
P P P bubnnorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 IIpenenspHble YIIEBOAOPOALI — AJIKAHBI 2
pedl yr AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYECKHE YIIIEBOIOPOIEI 2
p yr AOPOA https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bu6nmorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
3.1 C . ®eno 3
THpTRL ot https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6nunorexa LIOK

Crnoxubie 3¢upbl
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bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coenHeHus!

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 3 ﬁg{iﬁ;&iiﬁoﬂi chu.ru /
Htoro no pazneny 3
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4 bubnuoreka [IOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 6 1 1
MMITCCKHIE PeaKitii https://myschool.edu.ru/
bubmuorexa [JOK
Hroro o pasne 13
TOTO To pasaeiy https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
21 MeTasi 5 1 bubmuorexa [JOK
https://myschool.edu.ru/
2.2 Hewmeramiet 9 1 1 bubmmorexa [IOK
https://myschool.edu.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 9 bu6nmoreka [JOK
' BEIECTB https://myschool.edu.ru/
bubmuorexa [JOK
n 17
TOTO TO pasiery https://myschool.edu.ru/
Pasznen 3. Xumus u :Ku3HbL
b K
3.1 XUMHUS U )KA3Hb 4 nomorexa O
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Hroro no pazneny 4
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