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MNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma Mo XuMUHM Ha YPOBHE CpPeIHETO 00IIero oopasoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-Dd3 «O06 obpazosanuu B Poccuiickoit denepannny,
TpeOOBaHUIN K pe3yibTaTaM OCBOCHHUS (enepalbHOi 00pa30BaTeIbHOM MPOTPaMMBI CPEIHETO
obmero o6pazoBanust (POIlI COO), mpencraBneHHbBIX B DeaepaqbHOM TOCYAapPCTBEHHOM
obpazoBarenbHOM ctanaapre COO, ¢ yu€rom KoHnenmwu mpernogaBaHus yaeOHOTO TpeaMeTa
«XuMus» B o0pa3oBaTenbHBIX opraHuzaimusax Poccuiickoil ®enepauuu, pearn3yromMX
OCHOBHBIE 00pa30oBaTENbHBIE IMPOTPAMMBI, U OCHOBHBIX NOJOXEeHHH «CTpaTeruul pa3BUTHS
Bocrutanusi B Poccwiickoit ®eneparmu Ha mnepuon go 2025 roma» (Pacnopsbkenue
[TpaButenscra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe NpOrpaMMbl MO XHMHH, K OTPEICICHHUIO OOIIei
cTpaTeru 00y4eHHUs, BOCIIMTAHUS U Pa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4e€OHOTO TpeaMeTa
«Xumusa» s 10-11 ximaccoB Ha 0a30BOM ypOBHE COCTABWJIM KOHIIETITyaJbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH, COJAEp)KaHUs, pe3yIbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe oOpa3oBaHME, T[OJydaeMO€ BBIMYCKHHKaMH  0Omieo0pa3oBaTeabHON
OpraHu3alluM, SBISIETCS HEOTHEMJIEMOW 4YacThl0o WX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpINAIOINM JTAllOM pEajM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHOM CHCTEME XHMHYECKOTO OOpa3oBaHUs. OTH IIEHHOCTH
KacaroTcsi TIO3HAHUSI 3aKOHOB TPUPOIBI, (OPMHPOBAHUS MHUPOBO33PEHUS W OOIICH KyIbTYpHI
YeJlOBeKa, a TaKKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOMIICHHS K CBOEMY 3I0POBBIO H
IpUPOJHOH cpene. Peanusyercst xuMuueckoe 0o0pa3oBaHue 00OydaroIUXCs HA YPOBHE CPEIHET0
obmrero oOpa3oBaHusl CPEICTBAMH Y4eOHOTO MpeaMeTa «XUMHUS», COAEpPKaHUE M TOCTPOCHHE
KOTOPOIO ONpEJENCHbl B MpOrpaMMe MO XUMHU C Y4ETOM CHEUU(PHUKH HAyKd XUMHH, €€
3HA4EHUs B MO3HAHUM MPUPOJIBl M B MAaTEpHAIbHOM XKU3HHU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Lesied U MPUHLUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEro OOILIero
obOpazoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYH poJib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOM 0a3bl MarepHaibHON KylbTypbl. OHa BHOCUT CBOM BKJIaja B
(bopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHUE LEIOCTHOIO MPEICTABICHUS
00 OKpYXXarollleM MUpPE KaK O €IMHCTBE MPHUPOJIbl U YEJIOBEKa, KOTOpoe (popMUpyeTcss B XUMHH
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOIO COCTaBA OKPYKAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPO€HHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU ITPUMEHEHMS.

TecHo B3auMoJeWCTBYS ¢ JPYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHUS — CTaja
HEOTHEMJIEMON YaCThl0 MHUPOBON KyJIbTYPbI, HEOOXOJUMBIM YCJIOBHUEM YCIEUIHOIO TpyJAa H
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XUMUS KaKk HayKa cO3MJaTesbHas, Kak Hayka
BBICOKHX TEXHOJIOI'MH HalpaBlieHa Ha pelIeHHe IN00aJbHBIX MPOOJIeM YCTOHYHMBOIO pa3BUTHS
YeJIOBEUeCTBA — ChIPhEBOM, SHEPreTUYECKOM, MMIIEBOM, HJKOJIOTHYECKON O0e30macHOCTH U
OXpaHbI 3/10POBbSL.

B cooTBercTBUM ¢ OOIIMMU LENSAMHU U MPUHLIUIIAMH CPEAHEro 001Iero oopazoBaHus
coxepxanue npeamera «Xumus» (10-11 kaaccel, 6a30Bbli ypOBEHb M3y4EHHSI) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOArOTOBKY 00Y4arOLUXCs, HEOOXOJUMYIO UM JUIS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHMS B KHU3Hb COLIUYMA,
POJI0JDKEHHUsT 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocraBnsiomuMu npeaMeTa «XuMus» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» U «O0I1as 1 HEOPraHMYECcKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUH MO0 HEOPraHUYECKOH XMMHHU (C BKIIOUEHHEM
3HaHUW U3 OOILIEH XMMMM) U OpraHUYecKOr XuMuu. POpMUPOBAHHUE TAHHOW CHCTEMbI 3HAHUMN
Ipy HM3YYCHHH TpeaMeTa OO0ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3us
BEIIECTB HA OCHOBE OOIIMX MMOHATUHN, 3aKOHOB U TEOPUH XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranudeckas XuMus» U «OO0IIas 1 HeopraHudecKas
XUMES» C(HOpPMHUpPOBAHA B IIPOTpaMMe MO0 XMMHUHU Ha OCHOBE CHCTEMHOTO TOJXOJa K H3yYCHHIO
y4e0HOTO Marepuasia U OOYyCJIOBJICHA HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUU Ha
ONpEEeNEHHBIX TEOPETUYECKUX YpPOBHiIX. Tak, B Kypce OpPraHMYecKOM XHMHUHM BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX COCAMHEHUH, a
TaKKe Ha YPOBHE CTEPCOXUMHUYECKUX U DJIEKTPOHHBIX MPEICTABICHUNA O CTPOCHUU BEIIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUH. B Kypce OpraHWYecKOd XUMHUHU TMOJIy4aroT
pazBuTHe Cc(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TMEPBOHAYATIBHBIC
MPEACTABJICHUS O XUMUYECKOW CBSI3U, KIACCU(UKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMHUYECKON PEaKIIHH.

[Ton HOBBIM yriIOM 3peHHS B MpeaMeTe «XHUMHsS» 0a30BOr0 YpOBHS pacCMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOmIEr0 o0O0pa30oBaHMUsI TEOPETHUYECKUN MaTepuanl u
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01as 1 HeopraHWYecKass XUMUs» OOyJarOIMUMCS TIPEIOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIINMN,
IyOKe TIOHATh HMCTOPUYECKOE HW3MEHEHHEe (PYHKIMH 3TOro 3aKkoHa — OT 000Omarmer 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsercs B Kypcax 10 wm 11 KmaccoB 3leMEHTaMH  COJEP)KaHHS, HMMEIONUMU
KyJIbTypOJOTHYECKAUA W TPHUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XMMHUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOU U
MPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBXKCHHS K IIPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPHUIIOKCHUN XUMHUHU, IIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJeMax, CBA3AHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBATh MH(POPMALIMIO U TMPUMEHATh €€ I MOTOJHEHUS 3HAHHWH, PEIICHHS
MHTEJUICKTYAJIbHBIX U KCIEPUMEHTAIIbHBIX HCCIEIOBATENIbCKUX 3a7a4. B 1enoMm coaepxkaHue
yuebHoro npeamera «XUMHs TaHHOTO YPOBHS U3YyU€HUS OPUEHTUPOBAHO HAa POPMHUpPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI AJIsi OHUMaHUsl GUIOCOPCKUX UACH, TaKUX Kak:
MaTepHuaIbHOE €IUHCTBO HEOPraHMUECKOTO M OPraHM4ecKOro Mupa, 00ycIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh IPUPOJAHBIX SBJICHUH MyTEM 3KCIIEPUMEHTA
U pelieHHs] MPOTUBOPEUYUIl MEXIY HOBBIMH (DakKTaMM U TEOPETUYECKHMH IPEANOCHIIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEHICHUH SKOJOTHUYECKHX MPOOJIEM, a TaKke MpoOsieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpPHAIIOB.

B mmane pemeHus 3amad BOCMUTAHMS, PAa3BUTHS U COLMATHM3AIUMH  O0OYYaIOLIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUU TMOJXOAbl K ONPEICICHUI0 COACPKAHUS M IMOCTPOCHUS
mpeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, MMEIONINX
0a30Bo€ 3HAUEHUE I PA3TUYHBIX BUJIOB JIEATEIBHOCTH: peUIeHUs TpoOieM, IOUCKa, aHaIu3a u
0o0paboTku uHPOpMAIUU, HEOOXOMUMBIX M TPUOOPETEHUs OMNbITa MPAKTHYECKOU U
HCCIIEA0BATEIbCKOM ICITEILHOCTH, 3aHUMAIOIIECH BaXKHOC MECTO B ITIO3HAHUH XUMMUH.



B mpakTuke nmpenojgaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero oopazoBaHusi, Tak 1
Ha YpOBHE cpeaHero oOmero oOpa3oBaHHs, TPH  ONPEACICHUH  COJCPIKATEIBHON
XapaKTePUCTUKH [Nl WM3ydeHHs TMpeaMeTa HalpaBJICHHEM MEPBOCTENCHHONW 3HAYMMOCTH
TPaIUIIMOHHO TpHu3HAETCS (QOPMHUPOBAHME OCHOB XHMHYECKOM HAykH Kak o0JiacTu
COBPEMEHHOTO E€CTCCTBO3HAHHS, MPAKTUYCCKOW JEATEIHPHOCTH YEIIOBEKA M KaK OJHOTO W3
KOMITOHCHTOB MHPOBOW KyJabTypbl. C METOOMUYECKONW TOYKHM 3pEHUS TaKOH IMOAXOH K
OTIPEJICIICHUIO 1IEJICH N3YUCHUS MPEIMETa SBIISCTCS BIIOJHE OTIPABIAHHBIM.

CorylacHO JTaHHOW TOYKE 3PCHHUS TJIABHBIMU LESIMH M3Yy4eHUsS IMpeaMera «XuMus» Ha
6azoBom yporHe (10 —11 ki1.) SIBIISFOTCS:

e (opmupoBaHHE CHCTEMBl XWMHUYCCKUX 3HAHWHA KaK BaXHEHIIEHW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KITFOUEBBIC TOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI W TEOPUW XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE H
MMOHMMAHHUE CYIIHOCTU JOCTYMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHUS M CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX TO3HAHHS BEIICCTB U
XUMHYECKAX peaKkInid, HeOOXOMUMBIX JIJIsl MMPUOOpETEHUsT YMEHUN OPHEHTHPOBATHCS B
MHpPE BEIIECTB M XUMUICCKHUX SBIICHUH, HMEIOIINX MECTO B IIPUPOJIE, B MTPAKTUICCKON 1
MOBCEIHEBHOU JKU3HH;

® pa3sBUTHE YMECHHA H CIIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM |
OOBSCHEHUEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMpaBWJI  0€30MacHOro
00OpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapakTepUCTUKaA IIeJiel U 3ajad U3y4YeHUs MpeaMeTa B
MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMH IPUOPUTETAMU
B cHUCTeMe cpemHero oOmiero oOpa3oBanus. CerofHs B MpENojaBaHUM XUMHH B OoJbIIeH
CTENEHU OTAAETCS NPEANOUYTEHUE NPAKTHUECKON KOMIIOHEHTE COACpKaHHUs OO0ydeHws,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBITYCKHHMKA 00I11€00pa3oBaTeIbHON  OpraHU3aluy,
BIIQJICIONIET0 HE HA0OpOM 3HaHMU, a (YHKIMOHAIHHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMu U
YMEHHUSMH aKTUBHOTO MOJIy4EHHS] 3HAHUN W MPUMEHEHUS UX B PEAIbHOM JKU3HM JUISl PELICHUS
MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mpu M3ydeHHHM TpeAMeTa «XHUMHsD JAOMUHHUPYIOUIEe 3HAUYCHUE
MPUOOPETAIOT TaKKe LENH U 33J1a4l, KaK:

ajanrtanuss  OOydalooIIMXCs K  YCJIOBHUSM JWHAMUYHO  pa3BHUBAIOIIETOCS  MHpA,
dbopMHUpOBaHHE WHTEIUIEKTyalbHO pa3BUTON JUYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY NPUHATHUIO TPAMOTHBIX pEIIEHUNH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBanre y oOOy4alONMIMXCS KIIOYEBBIX HABHIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE AJISi PA3IUYHBIX BHJIOB JEATEIBHOCTU: PEUICHHS MPOoOiIieM,
MOMCKa, aHamu3a W o0paboTkM HMHPOPMAIMH, HEOOXOAMMBIX JJII NPHOOPETEHUsS OTIbITa
NeSITeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHMM XMMHUHU, a TaKXKe JJIS OICHKHU C
MO3UIIUI IKOJIOTUYECKOI 06€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJI0BeKa U MPUPOIHYIO CPEY;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSTENbHO NPHUOOpETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIONIB30BAaTh COBPEMEHHBIE HHPOPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA M aHallM3a Y4eOHOW M Hay4YHO-MOMYISIpHON MH(GOPMAIIUU XUMHUYECKOTO
COJIepKaHUS;



(opMupoBaHHE U Pa3BUTHE y 00YYAIOMIMXCS aCCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HAOII01aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH U TPOBEIECHIUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOy4aromuxcs YOEKAEHHOCTH B TyMaHHCTHYECKON HampaBIeHHOCTH
XUMHM, €€ BaXHOW pOJM B  pELIEHUMM [JIO0AJbHBIX HpoOJIEM  palMOHAIbHOIO
MIPUPOJIOTIONIF30BAHUS, TOTIOJIHEHUSI YHEPTeTHYECKUX PECYpPCOB W COXPAaHEHHS MPUPOIHOTO
paBHOBECHS, OCO3HaHHsSI HEOOXOJAMMOCTH OEpeXHOT0 OTHOIICHHS K TPHPOJE € CBOEMY
3JI0POBBIO, a TAKXKe MPHUOOPETEHHUS OTIBITa UCIOIb30BAHUS TOJTYYEHHBIX 3HAHUW JUIS TTPHHATHS
I'PaMOTHBIX PEIICHUH B CUTYalIUsX, CBSI3aHHBIX C XUMHYECKHUMH SIBIICHUSMHU.

B yuebHOM mnaHe cpemHero obmiero oopazoBaHus MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMeTHOU obnmact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEAEHHBIX Ul M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexenmwo), B 11
kiacce — 34 vaca (1 yac B HeJEIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHUH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opranuueckux coequHenuit A. M. byrneposa,
e€ OCHOBHBIE MOJIOKEHUA. CTpyKTypHbIE (OPMYJIBI OpraHMYEcKUX BellecTB. ['omosorus,
n3oMepusi. XuMudeckast CBsi3b B OpraHMUECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBSA3H.

[IpencraBnenne o0  kilaccuuKalMu — OpraHMYeckux  BemiecTB.  HomeHkiaTypa
OpraHMYECKHUX COEJMHEHUN (CUcTeMaThyecKkas) W TpPUBUAIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUui: 03HAaKOMJICHHE C
oOpa3liaMu OpraHMYecKHUX BEUIECTB M MaTepHallaMd Ha WX OCHOBE, MOJIEIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEIIECTB, HAONIOJIEHHE M OINHUCaHUE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPTAaHNYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBlieHHE, 0OyrIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOECHHE, T'OMOJIOTHYECKMH psA. MeTraH W 3TaH — mpocTeumune
MIPE/ICTaBUTENIN AaJIKaHOB: (U3MYECKHEe W XUMUYECKHE CBOMCTBA (peakuMu 3aMelleHus Hu
rOpeHUs ), HaX0XKJACHHUE B IPUPOJIE, OJTYyUeHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUJIEH U NPOMWICH — MPOCTEHIINE
MPE/ICTAaBUTENN aJKEHOB: (U3MYECKHe M XHUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U IOJMMEPU3ALINH), TIOJTYy4eHHE U TPUMEHEHHUE.

Ankamuensl: OyragueH-1,3 u metwnOyraauen-1,3: cTpoeHue, BaXHEHIINE XUMUYECKUE
cBOICTBa (peakius noauMmepusanun). [lonydyeHne CHHTETHUECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTHUYECKUHA psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHEe U XMMUYECKHE CBOICTBA
(peakuuu ruApUPOBAHUS, FAIOT€HUPOBAHUS, TUIPATALlUH, TOPEHHS), IOJyYeHHE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pu3MuUecKHe W XUMHYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBAHUs), MOJy4eHHE U MpUMEHeHue. Toayon: cocmas, cmpoemue,
Qusuueckue u xumuyecKue c80UCMBA (peakyuu 2a102eHUPOSAHUS U HUMPOBAHUS), NONYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBsI3b MEXAYy  YIJIEBOJOPOJAMHU,
MPUHAJUICKAIMMHU K PA3JIMYHBIM KJIACCAM.

[Ipupoanble UCTOYHUKH YTIIEBOAOPOIOB. [IpupoaHbIil ra3 U MomyTHbIE HE(PTIHBIE Ta3bl.
Hedbts u e& mnpoucxoxaenue. CrnocoObl mnepepaboTki He(THU: MEeperoHka, KpeKUHT
(TepMuYecKuil, KaTamuTH4eCKuii), muponus. [IpoaykTel mepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yrosib U MPOIYKThI €ro nepepadoTKu.

OKCIIEpUMEHTAIIBHBIE METO/IbI M3YYEHHUs BELIECTB M UX IPEBPALICHMI: 0O3HAKOMIIEHHE C
oOpa3laMu I1acTMacc, KaydykoB M pe3uHsbl, kosuiekinu «Hedte» u «Yronb», MonenupoBanue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJIOT€HONPOU3BOJHBIX, IPOBEJICHUE IPAKTUYECKOW palbOTHhI:
MIOJIy4YEHUE ITUJIEHA U U3YUEHHUE €TI0 CBOWCTB.

Pacuérneie 3a1aumn.




Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA WJIM NPOAYKTAa PEaKIMHU IO W3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UJIM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamnye oprannyeckne coeiMHeHNs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTPOEHHE, (PU3NYECKHE U
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJJIaMH, T'aJIOTE€HOBOJOPOJAaMHU, FOPEHHE),
npuMeHeHue. BoaopoiHbie CBSA3M MEXKIy MOJIEKYJIaMHu ciupToB. JleficTBUe METaHOIA U 3TaHOJIa
Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHbl€ CHHUPTBHI. OTUJIEHIJIMKONb M TJULEPUH: CTPOCHHUE, (U3HUECKUE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEIOYHBIMHM METAJUIaMU, KaYECTBEHHAsI peaKLMs Ha
MHOTOATOMHbIE crnupThl). JleificTBe Ha opraHu3M uesjoBeka. llpuMeHeHue rauuepuHa Hu
STUJICHTJIUKOJIS.

®deHoJI: CTpOEHUE MOJICKYJIbl, (PU3UYECKHMEe W XUMHUUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbnerunpl u  kemonwvl. Dopmanpieruj, ametaibAerHA: CTpoeHHe, (U3HUECKHe Hu
XMMHUYECKHE CBOMCTBA (peakluu OKHUCIEHHMS M BOCCTAHOBJIEHMS, KAauE€CTBEHHBIE PEAKIIHH),
MOJIy4€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBBIE KUCIOTH. MypaBbUHAsi U YKCYCHAsi KHCIJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0MIKe ISl Kilacca KUCIOT, peakus
sTepuduKanum), MoiydyeHue u npuMmeHeHue. CTeapuHOBass W OJIEMHOBAs KHUCIOTHI Kak
MIPEICTAaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. MblJla Kak COJHM BBICHIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE JEHCTBHE.

CrnosxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIIN3 CIOKHBIX 3(PUPOB.
Kupsl. ['maponus xxupoB. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, Kiaccu(ukaius yrieBo1oB (MOHO-, M- U mojmcaxapu bl ). [mroko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUSI MOJIEKYJbl, (PU3MUECKHEe U XUMHYECKHE
cBoiicTBa (B3ammojericTBue ¢ rumppokcugaoM wMemu(ll), okucieHne aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHoBIeHHME, OpOXKEHHE TJIFOKO3bl), HAXOXJICHHUE B MPHUPOJE,
pUMeHeHue, orooruueckas posib. @orocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemiono3a kak npupoHbie noiuMepbl. CTpoeHHe Kpaxmalla U LEJUITIONIO3bI.
OuznyecKkue U XUMUYECKUE CBOMCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJ0M).

DKClepUMEHTAIbHBIE METOJbl HM3y4YeHHs] BEUIECTB W HX IMPEBpAlICHH: IpOBEACHUE,
HaOMOJICHNEe U OMHCAHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIC
peaKuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcugom wmenu(Il)), MHOTOATOMHBIX
cnupToB (B3ammojeiictBue raunepuHa c¢ ruapokcugom wmeau(Il)), anpaerumoB (okucieHue
aMMHaYHbIM pacTBopoM okcuga cepeopa(l) u rumpokcuaom wmeau(Il), B3ammopeicTBHe
KpaxMaja C HOJOM), MPOBEACHHE MPAKTHUYECKOW paldOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnsie 3amaumn.

Boruricnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, o0BbEMa, KOJIWYEeCTBa
MCXOJHOTO BEIIeCTBA WJIM MPOJYKTa PEaKIHH O H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB UM MPOJAYKTOB PEAKIIHH).

AzoTcozeprkale OpraHuuecKue COCIMHEHMS.

AMUHOKUCIOTBI Kak aM(oTepHble OpraHuyeckue coeauHeHus. @Ou3nveckue u
XMMHYECKHE CBOWCTBA AaMHHOKHCIOT (Ha MpuMepe TIMIKMHA). buojoruueckoe 3HadYeHHE
aMUHOKHCIOT. [lenTumpl.



benku kak npupojHbIE BBICOKOMOJIEKYJSIpHBIE coeluHeHus. llepBuuHas, BTOpuuYHas U
TPETUYHAsl CTPYKTypa O€iIKoB. XHMHUYECKHE CBOMCTBAa OCIKOB: THAPOJM3, ACHATYypalus,
KayeCTBEHHBIE PEaKIMU Ha OEIKH.

DKcrepuMEHTaIbHBIE METOJbl M3YYEHHUS BEUIECTB M WX NPEBpalleHUN: HAOIIOJCHUE U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypalusi OEJIKOB IpU HarpeBaHUM, LIBETHbIE
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe cOeIUHEeHUS

OcCHOBHbBIE TMOHATUS XUMUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENE€Hb MOJIMMEpPU3ALUHU, CPEAHAsS MoJieKyispHas wmacca. OCHOBHbIE
METO/1bl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJIUMEPU3aLiMsl U OJIUKOHIEH AU,

DKclepUMEHTAJIbHBIE METO/Ibl M3Y4EHHUsl BEUIECTB M UX IPEBpAIICHMI: O3HAKOMIIEHHUE C
oOpa31amMu NpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXmpeMETHBIX CBSI3eH MpH M3ydeHHH opraHmdeckoit xumuu B 10 kiacce

OCYILIECTBJISIETCS] Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHITHH, TaK U
MOHATHH, SABISIOUIUXCS CUCTEMHBIMU I OTJIENIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE TMOHSATHUS: SIBJICHHME, HAy4HbIH (akT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIaccupuKauus, TIEepUOJUYHOCTh, HaONO/IEHUEe, H3MEepeHHe,
AKCHEPUMEHT, MOJIETTUPOBAHUE.

®duszrka: MaTepusi, JHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHb,
BEIECTBO, T€JO, 00BEM, arperaTHOe COCTOSIHME BEIlecTBa, (PU3NUECKHE BEIUYMHBI U €IUHHIIBI
WX U3MEpPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTMUECKH aKTHBHBIC BellecTBa (OCIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

l'eorpadusi: MuHepanbl, ropHble MOPOAbI, MOJE3HBIE HCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKTh, OCHOBBI PAllMOHATIBLHOTO MUTAHMSI, MOIOIINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUM

XUMHYECKUH 3JIeMeHT. AToMm. Sapo aroma, wu30TOmBl. DJEKTPOHHAs 000JI0YKA.
DHepreTHYecKue YpOBHHM, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, O- amemenThl. OcoOeHHOCTH
pacrpeiesieHds ICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypaus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuonnueckas cucremMa xumuyeckux siemeHtos [l .
MenpneneeBa. CBsi3b NEPUOJMYECKOrO0 3aKOHa U Ilepuoauyeckodl CHUCTEMBI XMUMHYECKUX
anemeHToB [[. . MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB
10 TPyIIaM U neprojiaM. 3Ha4eHHUE MepUoANIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBsI3b. BuIbl XUMHUYECKOW CBA3M (KOBAJIEHTHAS
HEMoJIApHAs W TOJSIpHAas, WOHHAs, MeTalindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIECHTHOU



XUMUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogoponHas cBsizb. BaneHTHOCTS.
DneKTpooTpULaTesbHOCTh. CTenenb okucieHus. oHbl: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. UMbl KPUCTAUIMYECKUX PELIETOK. 3aBUCHUMOCTh CBOICTBa BEIIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonsarue o mucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B pacTBOPE.

Knaccudpukamuss HeopraHmdeckux coenuHeHnd. HoMeHkmatypa  HEOPraHWYECKHUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHUYECKUX BEHICCTB, MPUHAMICKAIUX K Pa3IAYHBIM
KJIacCaM.

Xumunueckass peakuus. Kiaccupukanus XUMUYECKMX peaklUuid B HEOPraHMYECKOM W
OpraHWYECKON XMMHUHU. 3aKOH COXPAaHEHMsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHUS W MPEBPAIICHUS
SHEPTUH MPU XUMUUYECKHUX PEAKITUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iM4HbIX (pakTopoB. OOpaTUMble pEaAKIUH.
Xumudeckoe paBHOBecue. DakTOpHI, BIMAIONIME HA COCTOSSHHE XUMHYECKOTO PaBHOBECHS.
[Tpunnun Jle atense.

OnektponuTHdeckas auccoruaiusi. CuibHbIe W ciaabbie AeKTposauThl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KHCIIasi, HEUTpaIbHas, IIETIOTHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIBHBIE METOJBI W3YUYEHHS BEIIECTB M WX MPEBpAICHUN: TEMOHCTPAIHUS
tabmun «llepronnueckas cucrema xumudeckux amemeHToB [[. WM. MennaeneeBa», mzydeHue
MoJeNell KpUCTAINTMYECKHX pEIIETOK, HaONI0IeHHe M ONHCaHWE JIEMOHCTPAIMOHHBIX W
71ab0paTOpPHBIX OMBITOB (pa3fio’KeHUE MEepoKcHIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
ONPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHIMKATOPA, PEAKIINU
WOHHOTO OOMEHA), TPOBEICHUE TMPAKTHYECKOW paboThl «BrusHue pa3nuuHbX (aKTOPOB Ha
CKOPOCTh XUMHYECKOUN PEAKIIUN».

Pacuérhrie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHITHS «MAacCcOBasi 107151 BELIECTBAY.

Heopranuueckasi xumust

Hemerannbl. Ilonoxkenne HemetawioB B Ileproandeckodt cucTeMe  XMMHYECKHX
anemeHnToB JI. M. MeHneneeBa U OCOOCHHOCTH CTpOEHHUsT aToMoB. (DHU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJUTOTPOIIHS HEMETAINIOB (Ha IpUMEpe KUCIOPoa, cepbl, pocdopa u yriaepoaa).

XUMUYECKUE CBOWCTBA BAXHEWINUX HEMETAJIOB (TaJloreHOB, cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHNe Ba)KHENILIMX HEMETAIIOB U UX COEIMHEHUM.

Meramnsl. Ionoxenue metamwioB B [lepuoanueckoid cuctreMe XMMUYECKUX 3JeMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHS IIIEKTPOHHBIX 000JOYEK aTOMOB MeTaioB. Oobmrue
¢dbusnueckue cBoiictBa MeTaioB. CIIaBbl METAUIOB. DJNEKTPOXUMUYECKUI s HAMPSKEHHIA
METaJJIOB.

XVUMUYECKHE CBOWCTBA BaXHEHIIMX METAIIOB (HATPUH, Kajuil, KalblHWii, MarHui,
AIIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COETUHEHMUIA.

O61ue cnocoOb! MmoTydeHus MeTauioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCHepUMEHTaIbHbIE METOAbl M3yYEHHUs BEUIECTB M HUX NPEBpallleHUil: H3yuyeHue
KoJuleKnu «MeTauibl M CIUIaBbl», 00pa3lloB HEMETAIIOB, PElIEHUE IKCIEPUMEHTATbHBIX



3ama4, HaONIOJICHWEe W  ONHUCAaHHWE JIEMOHCTPAIIMOHHBIX W JaOOpaTOPHBIX  OMBITOB
(B3aMMOIeHiCTBHE THUAPOKCHA ATIOMHUHHS C PacTBOpaMU KUCIOT M MIENOYel, KauyeCTBEHHBIE
peakly Ha KATUOHBI METAJIJIOB).

Pacuérnsble 3anaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U )KU3Hb

Ponp xumuu B 00ecnie4eHUH SKOJOTUYECKOM, SHEPTeTUUECKOM U MUIEeBOM O€30TacHOCTH,
pa3BUTUM MeOUUUHBL. [loHATHE O HaAy4dyHBIX METOJAX ITO3HAHUS BEHIECTB U XHUMHUYECKUX
peaKuum.

[IpenacraBnenuss 00 OOMMX HAYYHBIX NPHUHIUIAX MPOMBIIUIEHHOTO  TOJTYYCHHS
Ba)KHEWIIINX BEILIECTB.

YenoBek B MUpE BEIIECTB W MaTEpPUAJOB: BAXKHEWIINE CTPOUTENIbHBIE MaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KEepaMHKa, MaTepuajbl ISl SJIECKTPOHHKH,
HaHOMaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIC YI00PECHHUS.

XuMHUST U 3J0pOBbE YEIOBEKA: MPaBHJIA HCMOJb30BAHMS JICKAPCTBEHHBIX IMPENapaToB,
npaBuiia 0€30TaCHOTO MCTIOJb30BaHUS MPEMapaToB OBITOBOM XUMHH B IIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBA3€H MpU HU3ydeHUH OOIIed U HEOPraHWYECKOW XMMHH B
11 Kmacce ocymecTBISIETCSl Yepe3 MCTOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH,
TaK U MOHATUH, SBJSAIOLIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE IOHATUS: HAy4yHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpPHUs,
aHaln3,  CHUHTe3,  Kilaccupukanus, IMEePUOTUUYHOCTD, HaOII0ICHHE, JKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SIBJICHUE.

®usnka: martepus, dHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
Pavo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHUE BeIlleCTBa, (PU3NYECKUE BEIUYMHBI U €IUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorusi: kierka, opraHusM, 3KocucTema, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHEepasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XUMUYECKasi  IPOMBIIUIEHHOCTb, MeTaJULyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepHuaoB, CEJIBbCKOXO3SIICTBEHHOE MIPOU3BOJCTBO, nuuieBas
MIPOMBIIIJIEHHOCTh, (apMalleBTUYECKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHUYECKUX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKUHMOHHBIX MaTEPHANIOB, 3JEKTPOHHAs MPOMBILIJIEHHOCTD,
HaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yJabTaTaM OCBOCHHSA OOY4arOIIMMMCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTroanueckoii OCHOBOM [uisi pPa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro oOIIero 00pa3oBaHus ABISETCS CUCTEMHO-/IESTEIIbHOCTHBIN OXO.

B CcOOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM TIOJXOIOM B CTPYKTYPE JIHYHOCTHBIX
pe3yJibTaTOB OCBOCHMS IpenMera «XHUMHS» Ha YpPOBHE CpeAHero oouiero ooOpa3oBaHuUs
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPAKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIMYHe MOTUBAIH K 00y4YEHUIO;

L[eJIeHANIpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHHUIl JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX Tpaauluil 6a30BOM HAyKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJCTBOBATHCS B CBOEH NEATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKaMH, NPUCYIIMMU IIEJIOCTHOM CHCTEME XUMHUYECKOIrO
00pazoBaHUs;

HaJM4ue TPaBOCO3HAHMS IKOJIOTMUYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH >)KU3HEHHBIE NJIaHBI.

JIMYHOCTHBIE pE3yabTaTbl OCBOCHHSA IpeaMmeTra «XHMHUS» JOCTUTAIOTCS B E€AMHCTBE
yu4eOHONM M  BOCHHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUM € T'YMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMU U HJA€JIaMU POCCHICKOTO
IPaXXJIaHCKOTO O0OIIecTBa, HMPHUHATBIMU B OOLIECTBE HOpPMamMM M IpaBWIaMH IOBEJCHHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIO3HAHUSA, CaMOPa3BUTHUSL U HPABCTBEHHOI'O CTAHOBIICHMS
JMYHOCTHU 00YYaIOIIUXCSL.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMeTa «XHUMUsS» OTPakarT c(HOPMHUPOBAHHOCTH
ONbITa [I03HABATEJIbHON U TNPAKTUYECKOM JEATEIBHOCTH OOY4YaroUIMXCsl IO pealn3aliu
IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UUCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHUS:

0CO3HaHMS 00YUAIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBOMOPAIKY;

MPEJCTABICHUS O COLIMATIBHBIX HOpMaX M MpaBUIaX MEKIMUYHOCTHBIX OTHOIICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JESATEIBHOCTH MPHU CO3/1aHUH YU€OHBIX POEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 337124, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB y4eOHO eATebHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHUS K HCTOPUYECKOMY M HAy4HOMY HACIEAHI0 OTEUECTBEHHOM
XUMUHY;

YBaKEHHsI K IpOLIECCY TBOpYECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOTO MPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIOJIEHHIH,
KPOTIOTJIUBBIX SKCIEPUMEHTATIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TIOJIYYCHHH U TMOCICIYIONEM aHallu3e
WH(OPMAIIUU O TTEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMHH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHTYallHH, CBSI3aHHBIC C XUMUYCCKHUMH SBICHHSIMH, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHCHTHUPYSACh HAa MOPAIbHO-HPABCTBCHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEICHUE M IOCTYIKHA CBOWUX TOBApUIIEH C IMO3UIIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIICJCTBUI ATHX IMOCTYITKOB;

4) popMupoBaHHUs KYJIbTYPbI 310POBbSI:

TMOHUMAaHMSI [ICHHOCTEH 3JJ0pOBOTO M O€30TMacHOT0 00pa3a KU3HHU, HEOOXO0TUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 37I0POBBIO;

coOr0IeHUs paBIT 0€30MMaCHOTO 0OpaIeHs C BEIECTBAMH B OBITY, IIOBCETHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHMMAHMS IIEHHOCTH TPaBWJI WHIUBUAYAIHHOTO U KOJUICKTUBHOTO 0€30IMacHOro
MTOBEJICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3I0OPOBBIO H KU3HHU JTFOJICH;

OCO3HAHUS MOCIICICTBUN M HEMPUATHS BPETHBIX MPUBBIUCK (YIIOTPEOICHHS aJIKOTOJIS,
HapKOTHKOB, KypeHHUs]);

5) Tpy/10BOr0o BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HCCIIEOBATEIIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO IOJIC3HOM, TBOPUECKON U JIPYTHX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPaKTUUYECKUX 3aJady COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIAacca, IIKOJIBI);

HMHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOAAM TpyZa U pe3yabTaTaM TPYIAOBOU AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UWHAMBUAYAIbHOW TpaeKTopuu oOpa3oBaHUs,
Oyaymieit mpodeccuu u peanusalnuyd COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTE 00I111eCcTBa;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS:

HKOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHMUS
JKM3HH Ha 3emiie;

MMOHUMAaHHU TI00aIbHOTO XapaKTepa 3KOJOTHYECKHX MPOoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOIb30BAHUS JTOCTHKEHUN XUMUU JUIsl pElIeHUs BOTIPOCOB
paIoOHaIBLHOTO MPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HEMPUATHUS JIEHCTBUMN, MPUHOCSIIUX BpEI OKpYKaloIled MPUPOJHON cpene,
YMEHHSI TIPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTMYECKHUE MOCIEICTBUS MPEANPUHIMACMbBIX
JEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Ydsl Pa3BUTOTO HSKOJOTUYECKOTO MBIIIJICHHS, SKOJIOTHYECKONW KYIbTYphI, OIBITA
JESITeNbHOCTH  DKOJIOTUYECKOW  HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COIIMANILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOTIOTHH XeMO(pOoOHuH;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHMS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUW MPAKTHUKHY;



MOHMMAaHUS cHeuuUuKr XUMHUH Kak HayKH, OCO3HaHHs e ponmu B (popMupOBaHHU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHMS], CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpPYKaIOLEM
MHpE KaK O €JUHCTBE INPUPOAbI U UEIOBEKA, B MO3HAHUU INPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnn mpodIeM COXpaHEeHUs IPUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XMMHUHU JUI COBPEMEHHOM IUBMIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOW POJM B CO3JaHMM HOBOH 0a3bl MaTepHallbHOMN
KYJIBTYPBI, PEIICHUU TI00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHUIIEBOM M OSKOJOrMYecKod Oe30IacHOCTH, B PAa3sBUTUM MEIULUHBL,
00eCTieYeHn! YCIOBHH YCIEIIHOTO TPYJa U 3KOJOTHYECKH KOM(MOPTHOH KU3HU KaXJI0TO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TIPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB IO3HAaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUS SIBIICHUM OKpPYXKAIOIIEro MUpa U MPOUCXOIAINIMX B HEM H3MEHEHHH,
YMEHHUS ieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB M UMEIOIIMXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS I pelIeHUs poOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENBCKOM IEATEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HEMpEephIBHOMY O00pa30BaHUI0O M €aMOOOpPa30BaHHIO, K
aKTUBHOMY TIOJYYEHMIO HOBBIX 3HAHMH IO XUMHUU B COOTBETCTBHUHM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCGHHOCTSAM Tpyda B pasduyHbIX cdepax npodhecCHoHaTbLHOU
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeaqMeTHbIe pe3yNbTaThl OCBOCHHS YYEOHOro TpeaMera «XHMHsS» Ha YPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaYMMbIe 11 (DOPMHUPOBAHHUS MHPOBO33PEHHUS OOYYAIONIMXCS MEKIUCIUTUIMHAPHBIC
(MeXnpeaMeTHbIC) 00IIEHAYYHBIC TOHSTHS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crenu@uKy METOJIOB MMO3HAHMUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepwsi, BEIeCTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTEMa, HaydyHbIH (aKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIICA0BaHUE, HAOIIOACHUE, H3MEPCHHE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE  yd4eOHble  JIeHCTBHS  (TIO3HABATEIbHbBIC, KOMMYHUKaTUBHBIC,
perynsTuBHbIE), oOecreunBamone (GopMupoBaHue (YHKIMOHATBHOW TIPaMOTHOCTH |
COLIMAIBHOM KOMIETCHIIUH 00yYarOInuXCs;

CIOCOOHOCTh  OOY4YalOUIMXCS  KCIOJIB30BaTh ~ OCBOCHHBIC  MEKIUCIUIUITMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHbIC JCHCTBHS B TIO3HABATEIBHOW U
COLIMAIBHOM MTPAKTHUKE.

MertanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBJAJEHUE YHHBEPCAIbHBIMH Yy4eOHBIMU
MO03HABATEIHbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JACHCTBUSIMH.

OBi1ajeHHe YHUBEPCAJbLHBIMH Y4eOHBIMHU MO3HABATEILHBIMH /1€ CTBUSMM:

1) 6a3oBble JOru4YecKue JAeicTBUsI:

CaMOCTOSITENIbHO  (DOPMYIHUPOBATh W aKTyallU3UpOBaTh MpoOsieMy, BCECTOpOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LIeTN JeATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUH HUX TOCTHKEHUS,
COOTHOCHTH Pe3yIbTAThl JESITENILHOCTH C IOCTABICHHBIMHU IEJISIMH;



UCIOJb30BaTh TPU OCBOCHUHM 3HAHUI NPHEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICIATH
XapakTepHble TPHU3HAKKM T[OHATUH W YCTaHABIMBATh MX B3aHUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIHME MOHATUSA IJIs1 00bSICHEHHS OTACIBHBIX (PAaKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMHUYECKUX PEAKLIUi;

yCTaHaBIIMBATh MPUYNHHO-CIICACTBEHHBIE CBS3U MEX]y N3Y4aeMbIMU SIBICHUSIMH;

CTPOWTH JIOTMYECKHE pACCYXACHUS (MHAYKTHBHBIC, IEIyKTHBHBIC, IO aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIBI ¥ 3aKITFOUCHUS;

MPUMEHSATH B MPOIECCE TMO3HAHMS, HCIOIb3YEMbIe B XMMUU CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIENH, TIPe0OPa30BBIBATH MOJIEIIbHBIC TIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) JJIEMEHTA,
XAMUYecKass (GOopMyla, YpaBHEHHE XHMHUYECKOW peaknmuu — TpPH PEHIeHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTHYECKUX 3a/1a4, MPHUMEHSITh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3Y4aEMBIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBHS:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHHS BEUIECTB M XHUMHUYECKHX pPEaKIHii;

(GopMyITHpOBATh LENH W 3aJla9d HCCIIEOBAaHUS, MCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOTIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS M OCHOBBI
st POPMUPOBAHHS THIIOTE3HI IO TIPOBEPKE MPABMIFHOCTH BBHICKA3bIBAEMBIX CYKICHUN;

BJIAJIETh HABBIKAMH CaMOCTOSITEIPHOTO TUIAHUPOBAHUS W TIPOBEICHUS YUYCHUYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOII0/aTh 3a XOJOM IIPOLIEcca, CaMOCTOSITENbHO
MIPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIupoBaTh O00O0OIIEHHS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTUYET O MPOJEIaHHOM
pabore;

MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM M TMPOEKTHOM NEATEeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHHS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PAa3IUYHbIX METOJIOB MIO3HAHUS.

3) pabora ¢ undopmaueii:

OpUEHTHPOBAThCA B PA3JIMYHBIX MCTOYHMKAX HHPoOpManuu (Hay4dHO-TIOMYJsSpHAS
auTepaTypa XMMHYECKOIO COJEp)KaHUs, CIpaBOuYHble mocoOus, pecypcsl HHTepHeTa),
aHAJIM3UPOBaTh MHGMOPMALIMIO pPAa3IUYHBIX BHIOB U (OPM MPEACTABICHUS, KPUTUUYECKH
OILICHUBAThH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3ampoChl U NPUMEHSATH pPA3JIMYHbIE METOJbI MpPU MOHCKE U OTOOpe
uHpopMalny, HeOOXOAUMOM AJIsl BBITIOJTHEHUS YYE€OHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOIb30BaHMUS MUH(YOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (HOpPMY MpencTaBieHHs] HHPOpMAIHH (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULIbL, PUCYHKU U JPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpPEACTBA MHpH padoTe ¢ XUMHYECKOMN
uHpopmalvel: TPUMEHATh MeEXMNpeaMeTHbIe ((QU3Mueckue U MaTeMaTU4YeCKUe) 3HaKu W
CUMBOJIBI, POpMYIbI, a00peBUATYpbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

OBnajgeHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€ CTBUSIMH:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh WU, (OPMYIHUPOBATh CBOM TIPEUIOKEHUS OTHOCUTEIILHO BBITIOJTHEHHUS
MIPEUI0KEHHON 3a1auu;



BBICTYNIaTh C IPE3EHTALMEN pe3yabTaTOB IO3HABATEJIbHOM JESTEIBHOCTH, IMOJIYYE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHWH XUMHYECKOIO
OKCIEPUMEHTa, MPAKTUYECKOH paldOThI IO MCCICIOBAHUIO CBOWCTB HM3y4aeMBIX BEIECTB,
peanu3anu y4eOHOro mpoekTta U (POopMyIHpOBaTh BHIBOABI MO pe3yiabTaTaM IPOBEIAEHHBIX
HCCIIEIOBAaHUM IMyTEM COTJIACOBAHMS MO3ULIUN B X0€ 00CYXAE€HUS U 0OMEHAa MHEHUSIMHU.

OgiajeHHe YHUBEPCAJbLHBIMHU PeryJISTUBHBIMH JeHCTBUSIMU:

CaMOCTOSTENIBHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO IO3HABATENBHYIO JEATEIbHOCTD,
ompenensas €€ LeIu U 3aJadd, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTU KOPPEKTHPOBATH
IpeUlaraeMblii AITOPUTM JCHCTBHIA NMPU BBIIOJHEHUH YYEOHBIX W MCCIEIOBATEIbCKHX 3314,
BbIOMpaTh Hanboee 3h(HEeKTUBHBIN CIIOCO0 UX PEIICHUS ¢ YIETOM TOTyYeHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUECKUX PEAKIUX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEM JEATEIBHOCTM Ha OCHOBE CcaMoOaHalu3a |
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOSHUS Kypca «OpraHndeckasi XMMHUs) OTPAXKAIOT:

chOpMUPOBAHHOCTh TPEACTABICHUI O XUMHUYECKON COCTABISAIOMIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XUMHH B MO3HAHUM SBJICHUN NpPUPOAbI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYphl JUYHOCTH, €€ (YHKIHMOHAJIBHONW TPAaMOTHOCTH, HEOOXOIUMOW st
pelIeHus NTPAKTHUUECKUX 3aJad M SKOJOTMYeCKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOTHON CPEJIE;

BJIQJICHUE CHUCTEMOM XHMMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJAraoline
MOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, 3JIeKTpOHHAs 000JI0YKa aToMa, MOJIeKysa, BaJIeHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, XHMHUYECKas CBsI3b, CTPYKTypHass ¢opMyna (pa3BEpHyTas W
COKpaiméHHas), MOJIb, MOJSIpHAasg Macca, MOJIAPHBIA OO0BEM,  YIJIEPOAHBINA  CKEleT,
(GyHKIMOHATIbHAS TpYyNIa, paauKal, HW30MepHs, HM30MEpbl, TOMOJIOTUYECKUN psj, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPO U a30TCOAEpKAlllie COSAUHEHHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHs CTPOCHHS OPraHUYECKUX
BemecTB A. M. DbyriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAllde B OCHOBE MOHUMAHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKHUX SIBJICHHM, ()aKTOJIOTHUECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJy4eHUH 1 0€30MaCHOM HCIIOJIb30BAHUN BaKHEHIIIUX OPraHUYEeCKUX BEIIECTB B OBITY
U MIPAKTHUYECKON JAEITeIbHOCTH YEeIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIISTH XapaKTepHbIE MPU3HAKU MOHSATUH, YCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIME TOHITUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpeBpalICHU N OPraHUYECKUX COETUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIB30BATh XUMHYECKYIO CHMBOJIMKY ISl COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMU, COKpAIIEHHOI) (GOpMyNT OpraHMYECKUX BEIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKUWW, U3rOTABIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPHUHAIIEIKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHUIO K OIpenelEHHOMY KJaccy/Tpymre COoeIuHEHUN
(yrineBoaopo/ibl, KUCIOPO U a30TCOAEPIKAILME COETUHEHUS, BBICOKOMOJEKYIISIPHbIE



COCJMHEHUs), JaBaTh MM Ha3BaHUs 1o cuctemarudeckoit Homenkiaatype (IUPAC), a Taxxke
PUBOANTH TPUBHAIBHBIC HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOTMJICH,
alleTWICH, OSTWICHTJIMKOJb, TIULIEPHH, (QeHos, (opManbIeruy, ameraibIerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAasi KUCJIOTA, OJICMHOBAsl KHCIOTAa, CTEApUHOBAsi KUCIOTA, III0K03a, (HPYyKTO3a,
Kpaxmal, LeJIJIK0103a, TJINLIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEICNATh BUABI XUMHYECKOW CBSI3M B OPraHMYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHUS OPraHMYECKHX
BemiectB A. M. ByrnepoBa /it 0ObsCHEHHsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

cOpPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKHE U
XMMUYECKHE CBOMCTBA THIMYHBIX MPEICTABUTECH Pa3IMUHBIX KIIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 9TaH, JTWJICH, TPOTMWICH, areTwieH, OyramueH-1,3, mermnOyraamen-1,3, Oensou,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (DEHOJI, alleTalbAerua, MypaBbHHasl U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmals, IeJUII0JIo3a, aMUHOYKCYCHasi KHCJIO0Ta), WJUIIOCTPUPOBAThH
TCeHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHHSIMA COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIUil C
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (HOPMYIT;

C(OPMHUPOBAHHOCTh yMEHHSI XapaKTepU30BaTh HMCTOYHHKH YIIIEBOJOPOTHOTO CHIPHS
(HedTb, MPUPOAHBIM Ta3, yroiyib), CIOCOOBl UX MepepadOTKU M MPAKTHUYECKOE MpPUMEHEHHE
MIPOJIyKTOB NEpPepadOTKH;

C(OPMHUPOBAHHOCTh YMEHHWH TPOBOJHUTH BBIUUCICHHUS I0 XHMHUYECKAM YPaBHEHUSM
(Maccbl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM IPOAYKTOB PEAKIIH);

c(hopMUPOBAaHHOCTh YMEHHUH BJIQ/IETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHHM TpPU H3YYEHUU BEIIECTB MU XUMHUYECKHX SBJICHUUN
(HabmroieHne, W3MEpPEeHHE, DJKCIEPUMEHT, MOJCIMPOBAHNUE), HCIIOJIL30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUS JUIsl IPUHATHUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX
C BEIIECTBAMU U UX TPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUN COOIO/ATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCY/0i U
nabopaTopHbIM 000PYOBAHKUEM, a TAKXKE MPaBHIia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMH IO BBIMOJIHEHUIO Ta00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATH W BBHIMOJIHATH XUMHUYECKHI SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArPEeBaHUU, MOJYYCHUE ITHIIEHA U H3YYCHHE €ro
CBOMCTB, KaueCTBEHHBbIC PEAKIMH OPraHUYEeCKUX BEIIECTB, JACHaTypanusi OeJIKOB MpH
HarpeBaHUH, [[BETHbIC peaKiuu OENKOB) B COOTBETCTBUHU C MpPaBWJIAMU TEXHUKH 0€30MaCHOCTU
npu oOpallleHny ¢ BellecTBaMU M JabopaTopHbIM 000pYIOBaHUEM, MPEICTABIATH PE3yIbTAThI
XMUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKIui |
(bopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3Yy/IbTAaTOB;

chOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHaJIM3UPOBaTh XHMHUYECKYI) HH(OpMaIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MacCOBOM HH(popMaly, IHTepHET U ApYyrux);

Cc(OPMHUPOBAHHOCTh YMEHHUH COONIIOJaTh MpaBUiIa HKOJOTMUYECKH LE1eco00pa3HOro
NOBeJIeHUsI B OBITY W TPYIOBOW JEATENbHOCTH B LEJIAX COXPAHEHUS CBOEro 370POBbS U
OKpY>Karollel MpUPOJHOM Cpelbl, 0CO3HAaBAaTh OMACHOCTb BO3/AEHCTBHS Ha JKUBBIE OPraHU3MbI
OTpeNIeNEHHBIX OPTraHUYECKHX BEIIECTB, MOHMMas cmbicia mokasarens [IJIK, moscHaTte Ha
IpUMEpax CIOCOOBl YMEHBIICHUSI U MPEJOTBPAILICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M
YeJI0BeKa;



U1l 00yYaIOIIMXCS C OTPAaHHMYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMECHHUE NPUMEHSATH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METO/aX MIO3HAHHS BEIIECTB U XMMUYCCKUX SIBIICHUN;

JUIS  CIENBIX W CIA0OBUASIINX OOyJArOIIMXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOUYEUHYIO cucteMy o0o3HaueHuit JI. bpaiins st 3anncu XumMudeckux Gopmyit.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmIass W HEOpraHWYecKas XUMUS»
OTPaXKAIOT:

cOPMHUPOBAHHOCTh IPEJCTABICHHUNA: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJM XWMHH B IO3HAHUHU SIBJICHHHA TPHPOJBI, B (OPMHUPOBAHHUU
MBIIIICHUS. W KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKUX 3a7ad U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOW XHUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraKOIINe
MOHATHSA (XUMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIpHBIE OOBEM, BaJEHTHOCTh, DJIEKTPOOTPUIIATEITLHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKas CBsI3b (KOBaJCHTHas, WOHHAsA, METAIMYECKas, BOJOPOIHAS),
KpUCTAJUTMYECKass  pemérka, THUMIBl XUMUYECKHX  pEaKIuil, pacTBOp,  DIICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJUTHYECKAST TUCCOIHAIMS, OKHCIUTEIh, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW  peakiud, XUMHUYECKOE  pPaBHOBECHE); TEOPUH W 3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON aucconuanuu, mnepuoandeckuii 3akoH J[. M. MeHnngeneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALICHHS SHEPrHUH MPU XUMHUYECKHX
peakusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHUHU, MHPOBO33PEHUYECKUE 3HAHMUS,
JeXalue B OCHOBE IOHMMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJICHHH,
(hakToNOrMUecKrue CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYECHUH U 0€30MacHOM HCIOJIb30BaHUU
BYKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN JESITEILHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE IMOHSATHS MPH OMNHWCAHUU HEOPTaHHMUECKUX
BEIECTB U UX MPEBPAIICHHUIA;

c(OpMUPOBAHHOCTh YMEHHH HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISl COCTAaBJICHUS
dbopMyn BeUIECTB M YpaBHEHUN XHMHUYECKUX pEaKUud, CHUCTEeMATUYECKYI0 HOMEHKJIATYypy
(IUPAC) u TtpuBHMaibHbIe Ha3BaHUS OTJACIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIil Tas3,
YIJICKUCIBINA Ta3, aMMHUaK, raméHas U3BECTb, HeramiéHas HW3BECThb, NMUTHEBAs COJAA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OMpEeNsATh BaICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJl XMMHUYECKOH CBsI3H (KOBaJCHTHAsI, MOHHAs,
MeTaJin4yecKasi, BOJOPOJHAs) B COCIMHEHUSX, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BelleCTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, MeTajlIndeckas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHMUIA;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIIECTB
M0 UX COCTaBy K OMPEIEIEHHOMY KIIacCy/TpyIIe COeUHEHH (MMPOCThIE BEIIECTBA — METAJUIbI U
HEMETAaJITbl, OKCH/JIbI, OCHOBAHUS, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €T0  CHUCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO W
MIPOTHOCTUYECKYIO (PYHKIIHNH;



c(OPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMEHTOB 1—4 nepuoaos Ilepuoanyeckoi cucTeMbl XMMUUECKUX 31eMeHTOB []. 1.
MenzeneeBa, HMCHONB3YS TOHSATHA «S-, P-, O-3JEKTPOHHBIC OPOUTAIM», «IHEPTETHUCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHS CBOMCTB XHMHYECKHX DJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil CHCTEMbI XUMUYECKHUX 3JieMeHTOB [1. 1.
MenneneeBa;

cOPMHUPOBAHHOCTh YMECHHH XapaKTepU30BaTh (ONMHUCHIBATH) OOIIHE XUMHYCCKUE
CBOMCTBAa HEOPraHMYECKUX BEUIECTB pa3IMUHBIX KJIACCOB, IOJATBEPKIaTh CYLIECTBOBAHHE
FEHETUYECKON CBSI3M MEXJY HEOPraHMYeCKMMM BELIECTBAMU C IIOMOILBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIMii;

c(OpPMHUPOBAHHOCTh YMEHHUS KIacCU(PUIMPOBATh XUMHUYECKHE pEaKUUU IO PazIUYHbIM
MpU3HaKaM (YMCIy U COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY J(Q(EKTy peakiuu,
M3MEHEHHUIO CTENEHEeH OKMCIEHMSI AIEMEHTOB, 00PaTUMOCTH PEaKIIUU, yYaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTaBIATh YPaBHEHUS pEaKUUil pa3IMYHbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHMsI peaKlMii HOHHOTO OOMEHa, YUUTHIBas YCJIOBHUS, NMPU KOTOPBIX ITH
peaxkuuu uAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH pEaKUWH, MOJITBEPKJIAIONINEe KaueCTBEHHbIN
COCTaB PpA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pPACIO3HABATh OIBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUHN PAaCKpPbIBAaTh CYHUIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBLHBIX
peaxiuii ToCpeCTBOM COCTABIIEHUS AJIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XHUMHYECKOrO PpaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3neicTBus (nmpuunui Jle [atense);

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XWMUYECKHUE MPOLECCHI, JEKAIIUe B
OCHOBE IMPOMBIIIJIEHHOTO MOJIyY€HUsI CEPHOW KHCIOThI, aMMHUaKa, a Takke cOpPMUPOBAHHOCTD
npeacTaBieHUi 00 OOHIMX HAayYHBIX MPHUHIMIIAX M 3KOJOTHYECKUX MPOOIEMaxX XMUMHUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHUCICHHUS C HWCHOJb30BAHUEM TOHATHUS
«MaccoBasi JI0JI BEIIeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IMPU XUMHUYECKUX
peaknusx, Macchbl BEIIeCTBA WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 yYaCTBYIOLIMX B pEaKLMU BEUIECTB, TEIUIOBOro 3ddekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACChl BELIECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUI COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpalleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMOJTHEHUIO Ta00PATOPHBIX XMMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUTAHUPOBATh M BBIMOJIHATH XUMUYECKHH JKCIEPUMEHT
(pazmokeHHe TMEpOKCHIa BOJOPOJAa B MPUCYTCTBUM KaTalu3aTropa, OMpENeNICHHE CpeJibl
PacTBOPOB BEIECTB C TOMOIIbIO YHUBEPCAILHOTO MHAMKATOPA, BIMSHUE PAa3IHMUHBIX (PaKTOPOB
Ha CKOpPOCTh XMMHYECKOM peakiMM, pPeaklud HOHHOro OoOMEHa, KaueCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHaT- U XJIOPHUA-aHHOHBI, HA KATHOH aMMOHHUS, PELIeHUE 3KCIIEePUMEHTAIbHBIX
3amau 1o TeMaM «Meramie» U «Hemertannel») B COOTBETCTBMM C TNPAaBHIAMH TEXHUKHU
0€30IaCHOCTH MPH OOpAIlleHUH C BEIECTBAMHU U Ja0OpaTOpHbIM 000PYAOBaHUEM, MTPEJICTABIAThH
pe3yabTaThl XUMHUYECKOTO HKCIEepUMeHTa B (OpME 3amiCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii u GopMyIHpPOBATh BBIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHMI KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO0 HH(OpPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HMCTOYHHMKOB (CpEICTBAa MAacCcOBOM KOMMyHUKauuu, HHTepHeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHMH COOMIONATh MpaBUia HKOJOTHYECKU IIeJIECO00Pa3HOTO
MOBEACHUA B OBITY W TPYAOBOM [JEATENIBHOCTH B IIE€JIAX COXPAaHEHUS CBOEro 3JI0pOBbA U
OKpY’Karolllel IPUPOJHON Cpesbl, 0CO3HABATh OMACHOCTb BO3JCHCTBHUS HA KUBbIE OpraHU3MBI
Onpe/eNEHHBIX BEUIECTB, MOHMMAas cMbich nokasarens 1K, noscHsare Ha npumepax crnocoObl
YMEHBILEHUS U IPEJOTBPALLEHHS UX BPEAHOIO BO3JEHCTBHS Ha OpraHU3M 4eJI0BEKa;

Il 00YYaIOUIMXCSl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE TPUMEHSTH
3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUM;

JUISL  CJETBIX W CIA0OBUIANIMX OOydYaIOMIUXCSA: YMEHHE WCIOIb30BaTh  pelibedHO-
TOYeuyHYIo cucteMy o0o3HaueHuit JI. bpaiins mis 3anucu XuMmudeckux GopMyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTaHUMYECKUX COSTMHEHHI A. 3 0 0
M. byrneposa
Hroro mo pazmeny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 2 0 0
99 HenpenenbHble yrieBoAOPOIbI: aTKEHBI, 6 0 1
' aJIKa/IMeHBbI, AIKMHbI
2.3 ApomMaTHYEeCKHe YTIIeBOI0POIbI 2 0 0
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1 0
' ux nepepaboTKa
Utoro no pazueny 13
Paznea 3. Kucaopoacoaepxamme opranudeckue coelMHeHmst
3.1 Cruptsl. @enon 3 0 0
Anbnerunpl. KapOoHOBBIE KUCTOTHI.
3.2 JCTIVIRL. Bap 7 0 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1 0
Hroro no pazneny 13




Paznen 4. A30Tc0uepmamne OpraHun4eCKue COCAUHCHUS

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mno pazueny 3
Pa3nes 5. BoicokomouieKy /IsipHbIe COeINHEHUSs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [leprnoanyeckuii 3akoH
1.1 u Ilepuoarueckas cucteMa XUMAYECKUX 3 0 0
anemenToB JI. . MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi XumMust
2.1 Mertabl
2.2 Hemerans 1
23 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0
BEIIECTB
Utoro no pazueny 17
Paznea 3. Xumus 4 :Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Uroro mno pazueny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3
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