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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa30oBaTelIbHBIX OpraHm3anusax Poccuiickoit dDexepanuu, pealnu3yOMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MNporpaMMbl 1O XWUMHH, K OIpPENeICHUI0 O0Iei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIed, COAEp)KaHMs, pe3ylbTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKXKe OSKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HaYK UIPAaeT 0COOYIO pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YEJIOBEKa, KOTOpoe GOpMHUPYETCS B XUMHUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMOM YacThl0 MHPOBOM KYyJIbTYphbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO Tpyla M
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTUUECKOl, MHUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaromIMXCs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHUCTEMBI 3HAHUMA
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpPMHUpPOBAHA B MPOTPaMME 1O XMMHHU Ha OCHOBE CHCTEMHOTO MOJXOAa K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COEAUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XUMHUHU IOJIY4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuUMHUs» 0a30BOT0 YpOBHS paccMaTpUBAeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMN O BaOKHEMIIMX BELIECTBAX, MX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAJAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOoOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMeTra « XUMHUS» TaHHOTO YPOBHS M3YUEHHUs OPUEHTHPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb MPUPOJIHBIX SIBJIEHUHN MYTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U MaTEPHAIIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUOB JACATEIBHOCTU: PEIICHUS MPOOJIeM, MOMCKa, aHAIU3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHU Kak Ha yPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaIMLUMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKH Kak o0sactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOUM TOYKE 3pEHUS TJIABHBIMHU LEISIMHM H3y4eHHUsS MpeaMera «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYyYHOI KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHaaMeHTanbHbIe 3aKOHBI U TEOPUHM XHMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE WU
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX AJIsi MPUOOPETEeHUsT YMEHUN OpPUEHTUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COONIIOJIEHHEM TMpaBWi 0€30IacHOTo
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cucTeMe cpenHero obmero obOpaszoBanus. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajanTanus oOydYaloIIMXCS K  YCIOBUSM JUHAMUYHO  Pa3BUBAIOLIErocs  MHUDpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OyYarOIIMXCs KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIMI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JEeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe I OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUA [0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoOBaHUE U pa3BUTHE Y OOYYAIOUIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TyYMaHHCTHYECKON HaIpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHsI OIbITa UCIIOJIB30BAHUS MOTYYECHHBIX 3HAHUM ISl TIPUHSATUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moONIOKeHUA. CTpyKTypHble (OPMYJBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBICE HAa3BaHUS BaKHEUIIMX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HAOMIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIOrTeHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEPHU3allin ), OTYyYeHHE U TPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKUH psA. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMCTBa (peaxiiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIii ra3 u nmomyTtHble HE(QTAHBIE Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEIEHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKUMUU IO H3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOpPOJaMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IEIOYHBIMU METaJlJIaMH, KAUECTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIOKO3bl), HAXOXKACHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalbHbIE METO/bl HM3y4YeHHs BELIECTB M UX IPEBpallleHHi: NpoBeJeHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMopelcTBue mnuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncienuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00béMa, KoIMdyecTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THUAPONU3, NEHATYpaIus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHH: MOHOMEp, HOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaTbHbIE METO/Ibl M3YUYEHHUsI BEIIECTB M HX IMPEBpAILECHUI: 03HAKOMIICHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMeH BemecTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuindeckas). MexaHn3mbl oOpa3oBaHMsl KOBaJECHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkmatypa HeopraHW4YecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas aucconuanus. CunbHble U ciabble 31eKTponauThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpoBeleHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BaXXHEHITMX HEMETAJUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne Meramios B [leproandeckoil cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWUIIMX METAJJIOB (HATPHWM, KalWi, KajdblUid, MarHWi,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTEKIIMU «MeTaiuibl U CIUIaBbl», 00pa3loB HEMETAJIOB, PEIICHHUE DKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMYECKOM, SJHEpreTUYeCKOl U NMUIIEeBOi 6e30MaCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpUaJIOB: BaKHEHIINE CTPOUTEIbHBIE MaTEepHalIbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiia 6€30MaCHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCEIHEBHOM JKHU3HMU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX MOHATHI,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHUA: Hay4HbI (akr, rumoresa, 3aKOH, TEOpPHUS,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUUECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3y/lIbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMKCS POCCUHCKOM TpakJaHCKOH HMJEHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD )KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHMUYECKOW JESATEeTbHOCTH OOydYaloUIMXcs IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpPaBWJIAX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABATEJIbHBIX MOTHUBOB B IIOJIYyYEHHMM M HOCIEIYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIOCOOHOCTH OLIEHUBAaTh CUTYyallud, CBSI3aHHbIE C XHUMHUYECKUMH SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJIbTYPHI 310POBb:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIUBUIYaJdbHOW TpPAaeKTOpHUH oOOpa3oBaHMUs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
paloOHaIbHOTO IPUPOJOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUabHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYECKd KOMGPOPTHOM KU3HU KaXKIOTO 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS 1e7aTh 000CHOBAaHHBIEC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATEIbCKON JESTENIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTmpenIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE),

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYalOIIUXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEKIHCIIUTLIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajieHHe YHHUBEPCAJIBLHBIMU Y4UeOHBIMHU MO3HABATEIbHBIMHY € CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IEIISIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIUE MTOHATHUS Il OOBSICHEHHSI OT/ICJIBHBIX (DAaKTOB U SIBIICHHIA,

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PAacCMaTPUBAEMBIX SIBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHuYeckass (GopMyna, YypaBHEHHE XHMHUYECKOH pEakUud — TpU pPEIeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTb O0OOOLIEHHS UM BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPAaKTUYECKUX 33/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB IIO3HAHHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUUBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJI€ AMAJIOra W/WIN JTUCKYCCHH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JEHCTBHI TPHU BBINOJHEHUH YyYEOHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUsS» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JHYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW MaJis
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COSAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XAUMHHU; MHUPOBO33PCHYCCKUC 3HAHMA, JICKAIIUC B OCHOBEC ITOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEeSTEIHHOCTH YEJIOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/IfI, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIHO CHUMBOJIMKY JJIA COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOopMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJICKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA MO cuctemMatudeckoir HomeHkiaatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAs KHUCIIOTa, TIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYEeCKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTh, TpPUPOIHBII Ta3, yroyipb), crocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WIIH MPOTYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmofeHne, W3MEpEeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUIia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HArpeBaHUH, MOTyYEHHE ITUICHA U U3yUYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nndopmaruu, IHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
OmpeAeNéHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeII0OBEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIE pe3yabTaThl OCBOSHHA Kypca «OOmas W HeopraHuyecKas XHMHEsD»
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONICH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NPaKTHYECKHX 3afad M JKOJOIMYecKd OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOH Cpeae;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAS, METAIMYECKas, BOJOPOIHAs),
KpUCTANTMYECKass  pemeérKa, THUIBl XUMHUYECKHUX  pEaKIHid, pacTBOp, AIJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOW  pEaKkUuH, XHUMHUYEeCKO€ paBHOBECHE); TEOPHMH M  3aKOHBI  (Teopus
JNIEKTPOJIUTUYECKOW JMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWUS,
Jexale B OCHOBE IIOHMMAHUS TNPHUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON AEATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIE MPU3HAKHU MMOHITHH, YCTaHABINBAThH
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHATHS MPU ONMHUCAHUM HEOPTaHWYECKHUX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTABIICHUS
dopMynT BemieCTB W ypaBHEHHMH XHWMHYECKHX pPEaKIUH, CHUCTEeMaTHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHbli ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BecTh, HETraléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEACISATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUIECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKasi, BOJOPO/IHAS) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKONW PEMIETKH KOHKPETHOT'O
BeIIeCTBa (aTOMHAas, MOJICKYJSApHas, WOHHAs, MeTajTM4ecKas), XapakTep CpelIsl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpEeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJLIbl, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh dJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBONCTB XMMHYECKHUX OJJIEMEHTOB U UX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHMYECKUMMM BEIECTBAMM C TIOMOILIBIK YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHHUIO CTENICHEH OKUCIICHHS 3JIEMEHTOB, 0OPAaTUMOCTH PEaKIUH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XWMHYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJICTaBlICHU 00 OOIIMX HAy4YHBIX MPUHLMIIAX M 3KOJOTMYECKHX MpOoOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYA0U U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoOKcHIa BOAOpOAAa B NPUCYTCTBUM KaTalu3aTopa, OINpPEIEICHHUE Cpebl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHaT- U XJOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PELICHUE SKCIEePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMeHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUja SKOJIOTHMYECKH IeJIecO00pa3Horo
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeAenEéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CJA0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undpoBbie)
Ne i/l ———— Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0Gpa3oBaTETLHbIC
padoTsI padoThI pecypesI

Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 et ComaaTSeRT coOer A 3 BuGnorexa LIOK

' ) https://m.edso00.ru/d69df650

M. bytneposa

Hroro mo pazueny 3

Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YrIeBOAOPOABI — aTKAHBI 2 bubmmorexa [JOK

' https://m.edso00.ru/d69df650
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1 bu6mmoreka [IOK

' aJIKaJueHbl, aTKMHEBI https://m.eds00.ru/d69df650
2.3 ApoMaTHYECKHE YITIEBOLOPOIbI 2 bubmorexa [JOK

' P yr Alopoat https://m.edso00.ru/d69df650
24 [TpupoaHbIE HCTOYHUKH YTIEBOJAOPOIOB 3 bu6mmoreka [JOK

' U UX nepepaboTka https://m.edsoo0.ru/d69df650

Hroro no paszneny 13

Pa3nen 3. Kuciiopoacoaep:kainue oprannyeckue coeinHeHust

bu6mmorexa [IOK

31 Crmpter. dexon 3 https://m.edso0.ru/d69df650
32 Anpaerunnl. KapOoHOBBIE KUCTOTHI. 7 1 bubmuorexa [JOK

' Cnoxwubie 3(hUpbI https://m.edso0.ru/d69df650

bu6mmoreka [JOK

3.3 YTIeBO/p! 3 https://m.eds00.ru/d69df650
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Wroro no pazueny 13
Pazaen 4. Asorconepikaiuue OpranniecKne coeMHeHUs]

4.1 AMUHBI. AMHHOKHCIIOTHI. beaku 3 BH6H_HOTCKa HOK

https://m.edso0.ru/d69df650

Wroro no pazueny 3
Paznen 5. BeicoKoMOJIeKy IsSIDHBIC COETHHEeHHsI

5.1 [Inactmaccel. Kayuyku. Bonokna 2 Eﬁgiﬁ;ﬁi%igﬁﬁl 469df650
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Y HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATETBHBIE
padoThbl padoThbI pecypesI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3akoH Bubnmorexa [IOK
1.1 u [lepuonueckas cucTeMa XUMHYECKUX 3 ]
https://m.edsoo0.ru/d69df650
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 bubnmoreka [JOK
' BEIIICCTB https://m.edsoo.ru/d69df650
bubmuoreka [JOK
13 XHMUHCCKHE Pkl 6 1 https://m.edsoo.ru/d69df650
Utoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
bu6mmorexa [IOK
2.1 Merasbi 6 1 https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
22 Hewmerautel 3 . https://m.edsoo0.ru/d69df650
23 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX 5 0 bubnuotexka [JOK
' BEIIIECTB https://m.edsoo.ru/d69df650
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
bubmuorexa [JOK
31 XM i 13K 4 https://m.eds00.ru/d69df650
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 3
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