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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeIHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHUS (elepalibHON 00pa30BaTeIbHOW MPOrPaMMBI CPEIHETO
obmero o6OpaszoBanus (DOII COO), mpexacraBieHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranpapre COO, ¢ yuérom Konnenumu npemnopaBaHusi yaeOHOTO mpeaMeTa
«XuMus» B o0OpazoBareibHbIX oOpraHuzanusx Poccuiickoit ®enepauuu, peanusyoumx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, H OCHOBHBIX IOJOXEHUH «CTpaTeruu pa3BUTHUS
BocruTanust B Poccuiickoit @®enepanuu Ha nepuon a0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0M0B K pa3pabOTKe MporpamMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
cTpaTeruul 0OydeHHsI, BOCTIUTAHUS M Pa3BUTHS OOYJarOIIUXCSl CPEACTBAMHU YI€OHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH IIeNiel, coJepXaHHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHMEe, TIOJy4aeMO€ BBIITYCKHMKaMH  0O0I1eo0pa3oBaTeinbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIOINM JTallOM pPEAN3alMi Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX TIEJIOCTHONW CHUCTEME XHUMHUYECKOrOo 00pa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBI0 U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOUIUXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHE W TOCTPOCHHUE
KOTOPOIO OIpeleNeHbl B MpOrpaMMe MO XUMHUHU € Y4ETOM CHEHU(PUKM HAyKd XUMUH, €&
3HA4YEHUs B O3HAHUM MPUPOJIbI U B MaTEPUAIbHON KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0coOyro pojb B COBPEMEHHOMN
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKA, KOTOpOoe POPMUPYETCS B XUMHHU
Ha OCHOBE MOHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMSI B3aUMOCBSA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoOJeiCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHs cCTajia
HEOTHEMJIEMON YaCThbI0 MHPOBOHN KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMUMUsl KaK HayKa cO3HMJaTeNbHasl, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha PELIeHHE INI0OANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUSA
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMH M NPUHIMIAMH CpeaHero ooOmiero oOpa3oBaHUs
conepxanue npenmera «Xumus» (10—11 kmaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolMMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumusi» U «O01as 1 HeopraHudeckasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJICPIKAHUSI KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUH 10 HEOPraHWIECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @opMUpOBaHUE JAHHOW CHCTEMBbl 3HAHUI
NPy U3YYCHHUH TMpeaMeTa o0ecleyuBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUH XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u Heopranmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO TMOJX0J[a K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCIIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPEENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIIeCTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCHMUECKOW TEOPUU CTPOCHHS OPraHWYECKUX COCIWHEHHH, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce€ BEIIECTBaX MAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJydaroT
pazBuTHe CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs IMEepBOHAYAIHHBIC
MIPEACTABICHUS O XUMUYECKOHN CBSI3H, KJIaCCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHus» 0a30BOTO YPOBHS paccMaTpHUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUECKHH Marepuan |
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas u HeopraHuYecKas XUMHD» 00yJaIOMUMCs MPEAOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYCHHE TIEPUOTUYCCKOTO 3aKOHA C OOIIETEOPETHUECKHX W METOJIOJOTHYCCKHX TO3HITHH,
IIyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMKA 3TOr0 3aKOoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUN O BaXXHEHIIMX BEILIECTBAX, X COCTaBe, CTPOCHUM, CBOMCTBAaX U
MPUMEHEHHH, a TAKKE 0 XUMHUYECKUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B Kypcax 10 wum 11 KiaccoB 3iieMeHTaMHM  COJACPKAHUS, HMEIOUIUMHU
KyJIbTYpOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B IO3HABATEIBHOU U
MPAKTUYECKOW JIEATEIILHOCTH YEJIOBEKA, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUYCCKUX MPUIOKCHUNA XUMHUH, TIOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIMIO U MPUMEHSThH €€ JUIA MOTOJHEHUs 3HAHWUW, pelIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B mernoM coaepxanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUpPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI GUIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX ABJICHHUIN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXAy HOBBIMU (aKTaMU M TEOPETUUYECKUMH MPEINOCHUIKAMH,
OCO3HAHHE POJM XUMHUHU BPEUICHUH DKOJOTHYECKHX MpoOiieM, a Takxke MpolsieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMANU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHHE YHHBEPCATbHBIX YUEOHBIX IEHCTBHM, MMEIOIINX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BHIOB JEATEILHOCTH: pElIeHUs IpobieM, IOUCKa, aHaau3a u



o0paboTkn wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKOH U
MCCIIEI0BATENLCKOM eI TeNbHOCTH, 3aHIMAIOLICH BaYKHOE MECTO B TIO3HAHUH XUMUHU.

B mpakTuke npemnogaBaHusi XMMUHU Kak Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus, Tak U
Ha ypOBHE cpemHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTepUCTUKH IIeNIel W3ydeHHsl NpeIAMeTa HalpaBlIeHHEM IEPBOCTEICHHOW 3HAYMMOCTHU
TPaIUIMOHHO Tpu3HaéTcs (HOPMUPOBAHHE OCHOB XMMHUYECKOM HayKu Kak o00iactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIbHOCTH 4YellOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOJMYECKON TOYKH 3pEHUS TaKOW TMOAXOM K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3Y4CHHUS NpenMeTa «XUMHsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHHME CHUCTEMbl XUMUYECKHX 3HAHUA KaK BaKHEWINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC TTOHSATHS,
(GbyHIaMEHTaJIbHBIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX Pa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/AX IMO3HAHHS BEIIECTB U
XAMUYECKAX PEaKIni, He0OXOAUMBIX ISl IPHOOPETCHNUST YMEHUH OPHEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIONIMX MECTO B MPUPOJIE, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHUH U CIOCOOOB JESATENBbHOCTH, CBA3AHHBIX C HAOMIOJECHUEM H
OOBSICHCHHEM XHUMHYECKOTO DSKCIEPHUMEHTA, COOJIOJIECHHEM TpaBUI 0O€301acHOTO
oOpaleHus ¢ BeeCcTBaMH.

Hapsiny c atuMm, copepkarenbHas XapakTepuUCTUKa Lele U 3aJa4d U3ydyeHus mpeaMmera B
MpOrpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHCTeMe cpeaHero oomiero ooOpazoBaHusi. CeroiHs B MpENOJIaBaHUU XUMUU B OOJbIIei
CTENIEHU OTAAETCS MPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJep)KaHus OOy4YeHwUs,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeIbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TMOJY4YeHHs] 3HAHUI U NPUMEHEHUS UX B pealbHON KU3HU JJISl pelleHus
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpH M3yd4eHHHM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HAueHUE
MPHOOPETAIOT TaKue IIeNIK U 3a7a4H, KakK:

ajanrtanus OOydalolUMXcss K  yCJIOBUSM  JUHAMHYHO  Pa3BHBAIOLIETOCS  MHpA,
(dbopMHUpOBaHHE WHTEIVICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X PUMEHEHUEM;

¢dopmupoBaHue y OOy4aroIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JUISl PA3IMUYHBIX BUJIOB JIESITEIBHOCTH: PELIeHUs Mpoliem,
MOMCKA, aHaluW3a M 00paboTKUM HHPOpPMALMHU, HEOOXOOUMBIX JUIsI TPUOOPETEHHs OIbITa
NeATeNbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TMO3HAHUM XHMHUH, a TAKXKe Ui OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TNPHOOpETaTh HOBBIE3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBIE MH(OPMAIIMOHHbBIE



TEXHOJIOTUH JUIS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(bopMupoBaHHE U Pa3BUTHE y 00YUAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHS,
HaOII01aTeIFHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMHUYECKOTOIKCIIEPUMEHTA,

BOCIIMTAaHUE Y OOyYarommxcsi yOSKIAEHHOCTH B TyMaHHUCTUYECKOH HAIpPaBICHHOCTH
XUMHM, €€ BaXHOM poOJAM B  pelIeHUH rI00anbHbBIX [poOleM  palloOHaIbHOIO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHUSI K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITA MCIIOJIF30BAHMS MTOTYUYEHHBIX 3HAHUN IS TIPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM miane cpemHero oOrmiero oOpa3oBaHus mpeaMer «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0macT «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEAECHHBIX Ul M3YYEHHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckune 0CHOBbI OPraHUYECKO XUMUH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IOJIy4YEHUU
HOBBIX BEIIECTB U MaTepUaIoB. TeopHs CTpoeHus OpraHndeckux coennHennii A. M. byrneposa,
e€ OCHOBHbIE IMOJIO)KEHUA. CTpyKTypHble (GOpPMYJbl OpPraHUYECKHUX BELIECTB. [oMoJorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlecTB.  HomeHkiatypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)XHEHIINX
MIPEACTABUTENEN KIAaCCOB OPraHMYECKUX BEILIECTB.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB M UX MPEBpPALICHUI: 03HAKOMJIEHHE C
oOpa3laMu OpraHMYecKuX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BELIECTB, HaONIIOIEHUEe U ONHMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO0 OPraHUYECKUX BEILECTB MpU HarpeBaHu! (IJIaBjieHre, O0yTriIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUYECKHHA psAlA. MeTaH M 3TaH — mIpocTeummne
MPE/ICTAaBUTENIN aJKaHOB: (pU3MuecKkue W XUMHYECKHE CBOMCTBA (peaklUHUH 3aMelleHUus |
TOpEeHUs ), HaX0XkACHNUE B IPUPOJIE, OJTYyUCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psif. DTUICH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJIKEHOB: (U3MUecKue M XUMHYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3ALIUN), TOJTyYeHHE U TPUMEHEHHUE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XWMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. AUETHIEH —
MPOCTEHIINI PEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUe, GU3NUECKUE U XUMUYECKHE CBONCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATAIMH, TOPEHHUS), IOJTyISHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHMe M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHWE M TpPUMEHEHHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuyeckas CBsA3b MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOI0B. [IpupoaHblil ra3 U momnyTHble HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaOoTKM He(TH: TEeperoHka, KpEeKUHT
(TepMHUEeCKH, KaTamUTHYECKHi), mupoau3. [TpoaykTsl nepepaboTku HedTH, UX TPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U POYKTHI €ro NepepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJ/IbI M3YYEHUs BEIIECTB M HUX IPEBPALICHUI: 03HAKOMIICHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekiuuu «Hedte» n «Yronb», MoaennpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB HraJOT€HONPOU3BOAHBIX, MPOBEACHHUE MNPAKTUYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WM NPOAYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00bhEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOIYKTOB PEAKIIHH).

Kucaopojacoaep:xanme oprannyeckue coeinHeHust

[IpenenpHBICE OAHOATOMHBIE CHUPTHI. METAHOJ W O3TAHOJ: CTPOCHHE, (U3HUECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTHBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHHE. BOIOpOIHBIC CBS3M MEXKTy MOJICKYJIaMU CITUPTOB. JleicTBHE METaHOIA B 3TaHOJIA
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKONIb W TIWIEPHH: CTPOCHHE, (usmueckue u
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEITOYHBIMUA METAJIAMH, KAYeCTBEHHAsI PEAKITHS Ha
MHOTOATOMHbIE cnUpThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@deHoM: CTpOeHHWE MOJIEKYIbl, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunsl U kemowvi. DopManpierui, aneTanbACTUI: CTPOCHHE, (U3NUECKHE U
XHUMHYECKAE CBOMCTBA (PEaKIMU OKHUCIICHHUS W BOCCTAHOBJICHUS, KAaYCCTBCHHBIC DPEAKIIHH),
MOJTyYeHHUE U TIPUMEHEHHE.

OMHOOCHOBHEIE Tpe/IebHbBIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpoeHUEe, PU3NICCKIEC M XUMUIECKHE CBOMCTBA (CBOMCTBA, 00MITHE IS KJTacca KUCIIOT, PeaKIIHs
Tepu(UKaIMK), TOJIydeHHe W TpuMeHeHne. CTeaprHOBas ¥ OJICMHOBAas KHUCIIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U moJmcaxapusl). [ mroko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3amMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nesmonosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaia U HEeJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCIepUMEHTANIbHBIE METOJbl W3YYCHHs BEIIECTB M MX MPEBpAIICHUIi: MPOBEACHUE,
HaONOJICHNE U OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojda okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammMojelicTBue raunepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOopoM okcuzaa cepedpa(l) u ruapokcunom meau(ll), B3aumoperictBuekpaxmaa
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOMN KHCIIOTHI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa PEaKIMU MO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoepKale OPraHundecKie COeqMHEHHUS.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Du3nyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonornyeckoe 3HAYECHHE
aMUHOKUCIOT. [lenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OCJIKOB: THAPOIH3, ACHATypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepuMEHTaIbHBIE METO/bl M3YUEHHs BEIIECTB M MX IpEeBpallleHuil: HaOironeHue |
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpHU3aLH, CpeAHsisi MoyieKyispHas wmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M MX MPEBPALLEHUIN: 03HAKOMIIEHUE C
oOpa31amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydyeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSTHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiaccupuKauus, TMEepUOJUYHOCTh, HAOIIOJEHUE, HW3MepEeHue,
AKCIEPUMEHT, MOJIETUPOBAHHE.

®duzrka: MaTepusi, JHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUIN YPOBEHD,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BeIlecTBa, (PU3NUECKHE BEIMYMHBI U €AMHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusMm, Omocdepa, oOOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOILIUE CPECTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH 3JeMeHT. AToM. Sapo aroma, H30TOMBL. DJEKTPOHHAs 0O0OJIOYKA.
DHepreTHYecKue YPOBHH, MOJTYyPOBHU. ATOMHBIE OpOUTaNy, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacmpesienieHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHros 1. .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MenzeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyInaM U neprojaM. 3HaueHHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HEMoJIApHas U TOJSpHAs, MOHHAs, MeTajulnyeckas). MexaHu3smbl 00Opa3oBaHHs KOBAaJCHTHOU



XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DNeKTpoOoTpULATeNbHOCT. CTeneHb OKuciieHus. VIOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOWAHBIE pacTBOPBI. MaccoBas 10Jist
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THYHBIM
KJIacCaM.

Xumunueckass peakuus. Krnaccuduxanuss XMMHUYECKHX pPEaKIMM B HEOPraHUYECKOW u
OpraHUYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTHMblE pEaKlUU.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMSIOIMIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Ipunnun Jlelllarense.

OnexTponuTtnueckas auccouuanus. CunbHble U cialbble 31ekTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IIETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCHEpUMEHTAIBHBIE METOJIbI M3yUYeHHUs BEIIECTB M WX MPEBpAICHUN: JEMOHCTpPAIIHS
tabmun «llepuomuueckas cuctema xumudeckux siaemMeHToB J[. M. MenneneeBa», u3ydeHHe
Mozenel KPUCTAJUIMUECKUX pemEToK, HaOII0JAeHHe M ONUCAaHUE JEMOHCTPALMOHHBIX H
71ab0paTOPHBIX OMBITOB (pa3jiokKeHHe IMEepOKCHAa BOJOpOJa B MPUCYTCTBUU KaTalu3aropa,
OIpENIETICHUE CPelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
WOHHOTO OOMEHa), MpOBEJACHUE MPAKTUUECKONW paboThl «BnusHuE pa3nudHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Ppacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBas J0JISI BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnbl. Ilomoxxenue HemeramnoB B llepuonnmueckoin cucremMe XHUMHYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aTomMoB. Dusnueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOITHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBAa BaKHEWIIMX HEMETa/IOB (TaJIOTEHOB, cepbl, a3otTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne BaXXHEMILINX HEMETANIOB U UX COCTUHEHUH.

Mertamnel. [lonoxenue meramioB B [leproanueckoil CUCTEME XUMUYECKUX DJIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHSI JEKTPOHHBIX 000JIOYEK aTOMOB MeTaioB. OOmiue
¢uznueckue cBoicTBa MeTamwioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUECKUN Psf HAMpsHKEHUI
METAJJIOB.

XUMUYECKHUE CBONCTBA BaXHEHIIMX METAUIOB (HATpUM, Kaiuuil, KalblHii, MarHui,
AIIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUN.

Oo61ue criocoObl MoMy4YeHHus MeTaioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX TMPEBpPALICHUN: H3yYEHUE
KoJuleKinu «MeTaluibl U CIUIaBbl», OOpa3l0OB HEMETAIUIOB, PEIICHHWE SKCIEPUMEHTaIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JaOOPAaTOPHBIX  OTBITOB
(B3auMOI€iCTBHE THUIAPOKCHIA ATIOMUHMS C PACTBOPAMH KHCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJUIOB).

Pacuérneble 3amaum.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CIIH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B 00ecriedeHNH SKOJOTUYECKON, SHEPTEeTUUECKOM U MUIEBOW 0€30MacHOCTH,
pa3BUTUU MeAWIUHBL. [loHSATHE O HAyyHBIX METOJAaX ITO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHUATOB: BAKHEHIIME CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KE€paMHKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBUJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH MpU U3y4eHHH OOIel M HEeOpraHM4eCKOW XMMHUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHMH, SBISIOMUXCS CUCTEMHBIMU I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HaydHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAMYHOCTb,  HAOJIOACHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKU YpPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIleCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, FTOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaos, CEIbCKOXO35CTBEHHOE MIPOU3BO/ICTBO, MULLIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUajoB, JIEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMS OOy4aroIIMMMCS
IpOrpaMM CpeHero ooIiero o0pa3oBaHMs (JMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOJIXOJAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3ynbTaTOB OCBOEHMs npeamera «XHUMHs» Ha YpPOBHE CpelHero ooOimero o0pa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AEATEIHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU LEJIOCTHOM CHCTEME XHMHYECKOIrO
o0pazoBaHUs;

HaJIM4YME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYphl M CIOCOOHOCTM CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTcd B E€IUHCTBE
yu4eOHOH M BOCHMTATENBHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMM M HJEaJaMH POCCUICKOro
IPaXJaHCKOro OOIIecTBa, NPUHATBIMH B OOILNECTBE HOPMaMU U IpaBUIaMHU IIOBEJECHH,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBJIEHUS
JMYHOCTHU 00YYarOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUYECKOW JESTeNbHOCTH OOy4aromuxcs M0 pean3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YMCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA.

0CO3HaHMS 00YYaIOUIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M M03HABaTeNbHbBIX 33J]a4, BHINOJHEHUH XUMHUECKUX YKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHKY U apryMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAcIEIUI0 OTEYECTBEHHOMU
XUMUHY;

yBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOII0ACHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPy/a YUE€HBIX U IPAKTUKOB;



WHTEpeca ¥ IMO3HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIOIIEM aHaIHn3e
UH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYaI[MH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEH 3J0poBOTO M Oe30macHoro obpasza >KHW3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JICATSIIHHOCTH;

MOHVMAHMS [EHHOCTH TMPaBWJI WHIAWBUAYAILHOTO ¥ KOJUICKTHBHOTO 0€30TIacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NMPHUBBIYCK (YIOTPEOJICHHUS aJIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIBHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B pELUICHUM NPAKTHUYECKUX 3a7ad COLHUAIbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOAAM TPyJa U pe3yibTaTaM TPYIOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxayuieil mpodeccuu U peanu3aud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJIE, KAK UCTOUYHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTH HMCIIOIb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS] BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS NEHCTBHI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpOAHOI cpene,
YMEHHsI POTHO3UPOBATH HEOIArONpUsSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUs PAa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMMM ISl COBPEMEHHOW LMBMIIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJICHHOCTH U BaXHOM pPOJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEAWIUHEI,
o0ecTieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKAOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHHUS SIBJICHUHM OKPYXKAIOUIETO MHUpa U NMPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl pellieHus: MpooieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMM 1O XUMHUHU B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IuvHbIX cdepax mnpodeccnoHambHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUILUIMHAPHBIE
(MexTpeMeTHBIE) OOIIeHAayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJTOCTHOCTh HAYyYHON KapTUHBI MUpPa
U crienpuKy METOJ0B MTO3HAHMS, UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHsl, SBJCHUE, MPOIIECC, CUCTeMa, HAy4HbIH (DAKT, IPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
peryinaTuBHble), obecreuynBaroniye QopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4YatoluXcs;

CIOCOOHOCTh ~ OOYYAlOIIMXCA  KCIOJIb30BaTh  OCBOEHHBIE  MEXIAUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MAEUCTBUA B IMO3HABATEIbHOU U
COI[MAIbHOW MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH Y4EOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh M aKTyaJU3UpOBaTh NpOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNsaTh LeNu JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C TOCTaBICHHBIMU LICTISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE TOHITHS JUII 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKALIUY BEIIECTB U XUMHYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyXAcHHs (MHIYKTUBHBIC, JCAyKTUBHBIC, TI0 aAHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MO3HAHUS, UCIOJIB3YeMble B XUMHH CHMBOJIMYCCKHE (3HAKOBBHIC)
MO/IENH, TIPE0OPa30BBIBATH MOJICIBHBIE MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHYeCKas (GopMysia, YpaBHCHHE XUMHUYCCKOW pEakIMu — TMPU PEIICHHHd YYeOHBIX
MO3HABATEIBHBIX M MPAKTUYCCKUX 3aJ1ad, MPUMEHSATh Ha3BAaHHBIC MOJCILHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHYCCKUX PEaKIIUM.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTHPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBHI
It GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN;

BIIaJICTh HABBIKAMHM CaMOCTOSITCIILHOTO ITUTAHWPOBAHHUS M TIPOBEICHHUS YICHUYCCKHX
IKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIOAATh 32 XOJ0M MpOIlecca, CaMOCTOSTEITFHO
MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyTupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIICAOBAHUS, COCTABISTh 0OOCHOBAHHBIN OTUET O MPOJICIIaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCICIOBATEILCKOM W TMPOEKTHOW JESTEIbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETIHbHOMY IIOMCKY METOIOB DPEIICHUS
MPAaKTUICCKUX3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBAThCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMANUU (HAYYHO-TIOMYJIsIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHbIE TocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIUIO PA3IUYHBIX BUIAOB U (OpM MpelncTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYNBOCTb;

(dbopMynHpOBaTh 3aMpoCchl U TNPUMEHATH pPa3IMUHBICE METOIbl MpPU ITIOUCKE M OTOOpE
nHpOpMaINU, HEOOXOMMOH IS BHITIOJIHEHUS YUEOHBIX 3a/1a4 ONPEICIEHHOTO THIIA;

MpUOOPETaTh OMBIT MCIOJIB30BAHHUS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (hopMy mpescTaBiieHus: HHGopMaIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM S3BIK B KadyecTBE CpEACTBA MpU pPadOTe € XUMHYECKOH
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJ€ IUAIOra W/WIIN AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATH CBOU TMPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEILIECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITEJIBHO IIJIAHUPOBATh U OCYILECTBISATH CBOIO IO3HABATEIbHYIO JAEATEIbHOCTD,
omnpenenss €€ Leau U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
npeaaraéMblii aaropuT™ AEUCTBUM IPH BHIIOJHEHUM YYEOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBIN CIIOCOO MX PEIIeHUs ¢ Y4ETOM MOJTYYECHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIbHOCTM Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndecKkas XUMHUsD» OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelIeHHs MNPaKTHYEeCKUX 3aJad M HKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATaoIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMMYECKasi CBA3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIaA, pajuKal, H30MepHus, M30MEpbl, TOMOJOTHUYECKUN pPsiA, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpKalUe COCTUHEHH, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllMe B OCHOBE MOHHUMAaHHSI
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DAaKTOJIOTHYECKHUE CBEIEHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUH BAKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKU TMOHATUH, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PY OITMCAHUU COCTABa, CTPOEHUSA U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUU HCITOJIH30BATh XUMHUYECKYI0 CHMBOJUKY AJIS COCTaBICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (pOopMyNl OpraHMYeCKUX BEIECTB
Y YpaBHEHUW XMMHMUYECKUX PEaKUUW, U3rOTaBIUBATh MOJEIIA MOJIEKYJI OPTraHUYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIE)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB MO HX COCTaBy U CTPOCHHUIO K OMNpeAenEéHHOMY KJIacCy/Tpylme COeIuHEHUI
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHUS), JaBaTh UM Ha3BaHusA MO cuctemarndyeckoil Homenknarype (IUPAC), a takxke
NPUBOANTH TPHBHAJIBHBIC HA3BaHUS OTHAENBHBIX OPraHWYECKHX BEIIECTB (STHJICH, MPOIMJIICH,
alleTWICH, STHICHIJHMKOJb, TJIHLEPUH, (EeHOd, (GopManbaeru, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsE KUCIIOTA, TIIIOK03a, (pPYyKTO3a,
KpaxMmaj, IeJUII0JI03a, TJIUIIH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAaHHOCTh YMEHHUH XapaKTepuU3OBaTb COCTaB, CTPOCHHE, (QUIUUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUUECKUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyraauen-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJIEHTJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru], MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXAY HUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XHMHYECKHX PEaKIUil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HeTb, MPUPOMAHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

cOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS MO XHMHUYECKUM YypaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

c(hopMUPOBAaHHOCTh YMEHHU BIIAJIETh CUCTEMOUW 3HAHWUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKUE 3HAHUSA JUIS IPUHATHS PEHICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHUI IJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHuH, [[BETHbIC PEaKIMU OEJIKOB) B COOTBETCTBUU C MpPaBWJIaAMU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHnu ¢ BellecCTBaMU U J1a0opaTOPHBIM 00OpyIOBaHUEM, MPEACTABIATH PE3YJIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3MPOBATH XMMMYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, HTepHeT U Ipyrux);

C(OPMHPOBAHHOCTh YMEHUH COOJIOATh MpaBHJA HKOJOTHYECKU LEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH JEATENBbHOCTU B ILEISAX COXPAaHEHHs CBOETO 3JI0POBbsS U
OKpY’KaIoIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTpeNIeN€HHBIX OPraHMYeCKUX BEIIEeCTB, MOHMMas cMbicn mokaszarens [IJIK, mosicHaTe Ha
IIpUMEpax CIOCOOBl YMEHBIIEHUS M MPEIOTBPAIIECHUS UX BPEIHOIO BO3/IECHCTBHS HAa OPraHU3M
YEJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CHENbIX M CAa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPENbe(HO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNH: O XUMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpA, POJU XUMHH B TO3HAHUU SIBICHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JTUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHWH, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINE
MOHATHSA (XMMHUYECKHI 3JIECMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOpPOIHAs),
KpUCTaJUTMYeCKass  peméTka, THIBI XMMHYECKHX  PEaKIUid, pacTBOpP, AJIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT NHUCCOIUAINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMHYECKOM  peaklMH, XUMHYECKO€ paBHOBECHE); TEOPHMM W  3aKOHBI  (Teopus
AIEKTPOJIUTHUECKON AucconManuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBPAILEHUS SHEPTruu MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHHU, MHUPOBO33PEHUECKUE 3HAHUA,
JeXalue B OCHOBE IMOHUMAaHMS MNPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBJICHUI,
(akTosornueckrue CBEJCHHUs O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEILHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONUCAHUU HEOPraHMYECKUX
BEIIECTB U UX MpPEBpaIlleHU;

c(OpMUPOBAHHOCTh YMEHUN HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJISi COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKHX PEaKIHil, CHCTEeMaTUYECKYl0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIbHBIX HEOPraHWYECKHX BEHICCTB (YrapHbId Tas,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECTh, HeraméHash H3BECTh, NMHUTHEBAs COJA, MHUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI ONIPEAETATh BAJICHTHOCTh M CTEIIEHb OKUCIICHHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIGHTHAs, HOHHA,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIUIMUYECKON PEmIETKU KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJsSpHAas, MOHHAs, MeTaJUIMuecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAATIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeNEHHOMY KIacCcy/TpyIre CoeTuHEeHUH (MPOCThIe BEIIecTBa — METAIUIBI U
HEMETaJLJIbl, OKCU/IbI, OCHOBAHHUSI, KUCTIOThI, aM()OTEPHBIE TUAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [lepuoauueckoii cuctemMbl XuMuueckux ieMenToB . 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JIEKTPOHHBIC OPOMTANIN», «IHEPrEeTUYECCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHYECKHX ODJIEMEHTOB M HX
COEMHEHUH MO nepuojaM u rpynnam llepuoauyueckoit cucteMbl XuMU4eCKuX 3yiemeHToB 1. U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHUCHIBATH) OOIMIME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB pa3JIMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHHE
FEHETUYECKON CBA3M MEXJy HEOPraHM4YEeCKMMM BEIIECTBAMM C IIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HakaM (YMCIy ¥ COCTaBy pearupyrollnX BELIECTB, TEIIOBOMY 3(QeKkTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCICHUS 2JIEMEHTOB, 00PaTUMOCTH peakli, YIaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEaKUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, yUUThIBasl yCIOBUS, IPU KOTOPBIX ATH
peaxkuuu UAYT 10 KOHIIa;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIUH, TMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIHBHO-BOCCTAHOBUTEIBHBIX
peaKumii MOCPEICTBOM COCTABJICHH JIEKTPOHHOTO OaaHca 3TUX PEaKLUi;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTEp CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

Cc(OPMHUPOBAHHOCTh YMEHUIXapaKTepPU30BaTh XUMUYECKHE MTPOLIECCHI, JISKAIINE B OCHOBE
IPOMBIIIICHHOTO TIOJY4YEHHUs] CEpHOM KHCIOThI, aMMHakKa, a Takxke C()OpPMHUPOBAHHOCTh
IpeJcTaBIeHU 00 OOMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH MPOBOAUTH BBIYMCIEHUS C HCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IPU XUMHUYECKHUX
peakuuax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOILMX B PEaKIUM BELIECTB, TEIUIOBOrO 3(PQeKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
na0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOpaIleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBaTb U BBIIOJHATH XUMUYECKHUN SKCIIEPUMEHT
(paznoxeHue TNeEpOKCHJAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpEeAETCHHUE Cpeiabl
pPacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pEaKLUHu, peaklMM HMOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIUu Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajay 1o Ttemam «Metamub»y U «HemeTaymub») B COOTBETCTBUM C MpaBWIAMH TEXHUKH
0€30MaCHOCTH NpH 0OpallleHNH ¢ BEeIeCTBaMH U JJaOOpaTOPHBIM 000PY/I0BaHUEM, IPEICTABIISATh
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3MPOBATH XUMUYECKYIO0 HH(MOpPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHMKOB (CPEICTBA MaccOBOM KOMMYyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIONATh MpaBHIA HKOJOTHYECKH LEIECO00pa3HOTO
MOBEACHHUA B OBITY M TPYNOBOH [EATENbHOCTH B IEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karolllell IPUPOIHOM cpesibl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [IJIK, moscHATe Ha nmpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YeJIOBEKa;

Ui OOYyYaloOIIMXCsl ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHUE MPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/1aX MO3HAHUS BEIECTB U XMMUUECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBUIAIIMX OOYYAIOIIMXCA: YMEHHE HCIOJb30BaTh penbedHO-
TOYEUHYIO cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMepa3aeoB U DJIeKTpOHHbIe (I (pPOBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n TeMIIPOrpaMMBbl Bcero o0pa3oBaTe/bHbIEpeCYPChI
padoTsbI padoThI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
Hpenmer opranndeckor xumun. Teopus (https://resh.edu.ru/subject/29/8)
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa

Hroromnopaszneny 3

Paspnen 2.Yriesogopoabt
21 TTpe e b HbIeYTIeB0A0POE — ATKAHbI 9 (https://resh.edu.ru/subject/29/8)
29 HemnpenensHble yriieBoA0POIb: adKeHbI, 5 1 (https://resh.edu.ru/subject/29/8)

' aJIKaJJMECHbI, aJIKUHbI
2.3 ApOoMaTHYECKUEYTICBOI0POIBI 2
24 [Tpupo1HBIE HCTOYHUKH YIIIEBOJOPOIOB U 3 1 (https://resh.edu.ru/subject/29/8)

' ux nepepaboTka

Uroronopazneny 13

Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
31 Cruprst. deron 3 (https://resh.edu.ru/subject/29/8)
3.2 Aunpnerupl. KapOoHOBBIE KHCIIOTBI. 7 1 (https://resh.edu.ru/subject/29/8)

' CnosxHbie 3GUpbI
33 VITeBOE! 3 1 (https://resh.edu.ru/subject/29/8)



https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

(https://resh.edu.ru/subject/29/8)

4.1 AMuHBI. AMUHOKHACIIOTHL. beku 3

Hroromnopasznemy 3

Paspnen 5.BbicokoMoJIeKyIsIPHbIECOSIMHEHUS

(https://resh.edu.ru/subject/29/8)

5.1 [Tnactmaccer. Kayuyku. Bomokna 2

Uroromopazneny 2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2 2



https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

11 KVIACC

Ne HanmeHnoBanuepasae/ioB u KoaunvecrBoyacos uexkTpoHHble (HU(poBbLIE)
n/n TeMIPOrpaMMbI Bcero Konrpoasnbiepadorsl | IlpakTuueckuepa6ornl | 00pasoBaTejbHbIEPECYpPChI
Paznen 1.TeopeTnyecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Meproquueckuii 3aK0H (https://resh.edu.ru/subject/29/8)
1.1 [lepuoanveckas cucrema 3
XUMHUYeCcKnX dyeMeHToB 1. Y.
MenneneeBa
12 CTpoeHHeBEIIECTBA. 4 (https://resh.edu.ru/subject/29/8)
' MHOrooGpa31eBenecTs
13 e v— 6 1 1 (https://resh.edu.ru/subject/29/8)
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumust
21 MeTarLiLs 6 1 (https://resh.edu.ru/subject/29/8)
(https://resh.edu.ru/subject/29/8)
2.2 Hemeramnbl 9 1 1
)a O —— ) (https://resh.edu.ru/subject/29/8)
' OpPraHHYECKUX BEIECTB
Hroronopazneny 17
Paznea 3.Xumusi v )KU3Hb
3.1 XUMHS ¥ KHU3HD 4 (https://resh.edu.ru/subject/29/8)



https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DJleKTpoHHbIenu¢ poBbICOOpa3oBaTeJI
bHbIEpeCypChI

[Ipenmer oprannueckon
XUMUH, €€

BO3HUKHOBCHHUC, PA3BUTHC

" 3HAYCHHC

(https://resh.edu.ru/subject/29/8)

Teopus crpoenus
OPraHUYeCKUX
coequHeHu A. M.
Bbytneposa, €€ 0CHOBHBIE
MOJIOXKEHUS

(https://resh.edu.ru/subject/29/8)

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpraHMYECKUX BEIEeCTB

(https://resh.edu.ru/subject/29/8)

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

(https://resh.edu.ru/subject/29/8)

MeTtaH u 3TaH —
MIPOCTEMIINE
MPEICTaBUTENHN aJTKAHOB

(https://resh.edu.ru/subject/29/8)



https://resh.edu.ru/subject/29/8
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AJIKeHBI: cocTaB U
CTPOEHHE, CBOMCTBA

(https://resh.edu.ru/subject/29/8)

OTUJEH U IPONUIEH —
IIpOCTEMNIINE
MIPE/ICTAaBUTENN AJIKEHOB

(https://resh.edu.ru/subject/29/8)

[IpaxTnueckas padota Ne
1. «Ilosyuenue sTUNEHA U
W3yYEHHE €r0 CBOMCTB)

(https://resh.edu.ru/subject/29/8)

Anxanuensl. byrannen-
1,3 u metunOyraauen-1,3.
[Tonyyenue
CUHTETUYECKOTO Kay4dyKa
U PE3UHBI

(https://resh.edu.ru/subject/29/8)

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHUH PS/I.
Aneruies —
MPOCTEUIIMITIPEICTABUTE
JHAJIKMHOB

(https://resh.edu.ru/subject/29/8)

11

Brruucnenuns o
YPaBHEHUIO XUMHUYECKOMN
peakiuu

(https://resh.edu.ru/subject/29/8)

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

(https://resh.edu.ru/subject/29/8)

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K

(https://resh.edu.ru/subject/29/8)
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pa3IMYHBIM KJIaccam

14

[IpupoHbIe HCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOJIHBIN a3 u
MOIyTHbIE HE(PTAHBIE
ras3pl, HepTh ¥ MPOTYKTHI
e€ mepepaboTKu

(https://resh.edu.ru/subject/29/8)

15

[IpupoHbIE HCTOYHUKHU
YTI€BOAOPOJOB:
MIPUPOIHBIN ra3 u
MONyTHBIE HE(PTAHBIE
ras3bl, He()Th ¥ TPOJYKTHI
e€ mepepaboTKu

(https://resh.edu.ru/subject/29/8)

16

KonTtponpHas padota no
pazzaeny «YTIeBOIOPOIbI»

(https://resh.edu.ru/subject/29/8)

17

[IpenenvHbie
OJTHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TAHOJI.
Bonopoanasicszb

(https://resh.edu.ru/subject/29/8)

18

MHuoroaToMHEIE CIIMPTHI:
STHUJICHTJIMKOJIb 1
TIIMOCpUH

(https://resh.edu.ru/subject/29/8)

19

denon: CTPOCHHUC
MOJICKYJIBI, (1)I/I3I/I‘I€CKI/IC u
XUMHNUYCCKHEC CBOP’ICTBa,
MMPUMCECHCHUC

(https://resh.edu.ru/subject/29/8)

20

Anbaeruasr:
dbopmanpaeru u

(https://resh.edu.ru/subject/29/8)
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areTaipaerng. Alerod

21

OaHOOCHOBHBIE
npeaenbHbie KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U

YKCYCHast

(https://resh.edu.ru/subject/29/8)

22

[TpakTtuyeckas pabora No
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

(https://resh.edu.ru/subject/29/8)

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI, KaK
MIPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

(https://resh.edu.ru/subject/29/8)

24

MprbU1a Kak COJIM BBICIIIHX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE IEHCTBUE

(https://resh.edu.ru/subject/29/8)

25

Crnoxubie 2pupbI Kak
MIPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT.
I'uaponu3cnoxHBIXIPUPO
B

(https://resh.edu.ru/subject/29/8)

26

Kupsl: runponus,
MIPUMEHEHHE,
Ouosoruueckas poiib
KUPOB

(https://resh.edu.ru/subject/29/8)

27

VYrieBoJibl: COCTaB,
KJaccuukanus.
Baxueitmune
MPEJCTaBUTEIN: TIIIOKO3a,
¢bpykTO3a, caxapo3a

(https://resh.edu.ru/subject/29/8)
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28

Kpaxman u nemnonosa
KaK IIPUPOIHBIE
IIOJIUMEPHI

(https://resh.edu.ru/subject/29/8)

29

KonTposbHas padora no
paszneny
«Kucnmopoacoaepxaine
OpraHUYEeCKHe
COECTMHEHUS

(https://resh.edu.ru/subject/29/8)

30

AMWHBI: METHJIAMUH U
AHWJINH

(https://resh.edu.ru/subject/29/8)

31

AMWHOKHCIIOTHI KaK
amoTepHbIe
OpraHUYECKUe
COEIMHEHMS, X
OMOJIOrMYEeCKOe 3HAUCHHE.
IlenTnabr

(https://resh.edu.ru/subject/29/8)

32

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS

(https://resh.edu.ru/subject/29/8)

33

OCHOBHBIE TTOHATHSI
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COECOUHEHUN

(https://resh.edu.ru/subject/29/8)

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCJIMHECHMH.
[TlimacTmaccel, kKay4yku,

(https://resh.edu.ru/subject/29/8)



https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIED
a0doThbI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

DyleKTpOHHBbIeNN(POBBICOOPA30OBaTE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
ATOM. DiieKTpoHHAas
KOH(uUTypaiust aToMoB

(https://resh.edu.ru/subject/29/8)

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHS ATOMOB

(https://resh.edu.ru/subject/29/8)

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
pPa3BUTUHU HAYKU

(https://resh.edu.ru/subject/29/8)

Crpoenue BeniecTna.
XuMuueckas CBSI3b, €€
BHUbI; MCXaHU3MBbI
00pa3oBaHUs KOBaJIEHTHOU

(https://resh.edu.ru/subject/29/8)
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cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUSI

(https://resh.edu.ru/subject/29/8)

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctnHHEBIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pacTtBope

(https://resh.edu.ru/subject/29/8)

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3INYHBIX
KJIaCCOB

(https://resh.edu.ru/subject/29/8)

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

(https://resh.edu.ru/subject/29/8)

CKopoCTb peakium.

(https://resh.edu.ru/subject/29/8)
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OOpaTuMble peakiuu.
XUMHUYECKOE PAaBHOBECUE

10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKkTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

(https://resh.edu.ru/subject/29/8)

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilonsarue o
BOJIOPOJTHOM ITOKa3arese
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzoprannyeckux u
HEOPraHNYCeCKUXBEIICCTB

(https://resh.edu.ru/subject/29/8)

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHBIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

(https://resh.edu.ru/subject/29/8)

13

KonTposbnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

(https://resh.edu.ru/subject/29/8)

14

Mertaibl, X OJOXKCHHUE B
[lepuonnyeckoit cucreme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKkuecBoOnCcTB
aMeTalioB

(https://resh.edu.ru/subject/29/8)
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15

CruiaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUHN PSif
HaIpsKEHUH METaJUIOB

(https://resh.edu.ru/subject/29/8)

16

XUMHUYECKHE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, KA, KaabIHii,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

(https://resh.edu.ru/subject/29/8)

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

(https://resh.edu.ru/subject/29/8)

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COECOUHEHUN

(https://resh.edu.ru/subject/29/8)

19

[TpakTrueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuib»"

(https://resh.edu.ru/subject/29/8)

20

Hemeramnsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

(https://resh.edu.ru/subject/29/8)

21

dusnyeckue cBOMCTBa
HEMETaJUIOB. AJUTOTPOIIHUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)

(https://resh.edu.ru/subject/29/8)
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22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

(https://resh.edu.ru/subject/29/8)

23

XUMHYECKHE CBOUCTBA
a3ota, pocodpa u ux
COeqUHEHUN

(https://resh.edu.ru/subject/29/8)

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

(https://resh.edu.ru/subject/29/8)

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

(https://resh.edu.ru/subject/29/8)

26

O06o00menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

(https://resh.edu.ru/subject/29/8)

27

[TpakTuueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

(https://resh.edu.ru/subject/29/8)

28

KonTtponbHas padoTa no
TeMaM «MeTaibl» U
«HemeTamie»

(https://resh.edu.ru/subject/29/8)

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCKucC KHUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC u

(https://resh.edu.ru/subject/29/8)
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OpraHu4eCKUC OCHOBAHUA

30

AmdotepHbIe
HEOpPraHWYECKUE 1
OPraHNU4YeCKUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHNUYeCKUX BEIIECTB

(https://resh.edu.ru/subject/29/8)

31

Ponp xumuu B
oOecreueHun
JKOJIOTHYCCKOM,
SHEPreTUYECKON 1
MMHAIIEBOM OE30ITaCHOCTH,
Pa3BUTHH MEWITHHBI

(https://resh.edu.ru/subject/29/8)

32

[IpeacraBnenus 06 oOmMUX
HayYHBIX MPUHLUIAX
MIPOMBIIIJIEHHOTO
MOJTYYCHHS] BAXKHEHUIITNX
BEIIECTB

(https://resh.edu.ru/subject/29/8)

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

(https://resh.edu.ru/subject/29/8)

34

XUMHS U
3710pOBbEYEIIOBEKA

(https://resh.edu.ru/subject/29/8)

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Pymsutuc I'.E. Xumus. 10 knace: yue0. misio0mieodpa3oBat. opraHu3anuii: 0a30BbIii ypPOBEHB/
I'.E. Pymzutuc, ®@.I'. ®enpaman. — 6 -e u3a...- M.:[IpocBemenne, 2019. .- 224 c.: u.

I'apa H. H. Xumus. 3agaunuk ¢ «momouHukom». 10 — 11 kiace : nocobue asis ydamuxcst
obmieoOpasosar. yupexaennii / H. H. Tapa, H. U. I'abpyceBa. — 2-e uzn. — M : [Ipocsenienue,
2013. - 79 c.

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Pymsutuc I'.E. Xumus. 10 knace: yue0. anso0meo0pa3oBar. opraHu3aimii: 6a30BbIid YpOBEHB/
I'.E. Pym3utuc, ®.I'. ®enpaman. — 6 -e usm...- M.:IIpocsemienne, 2019. .- 224 ¢.: wi.
2. T'apa H. H. Xumus. Ypoku B 10 kiacce : yae0. mocodue i 00mieo0pa3oBar. opranu3ariyii /
H. H. I'apa.— 2-¢ u3x., mepepad. — M. : [Ipocemenne, 2015. — 112 c.
3.Papenxuit AM. Xumus. dunaktudeckuid marepuan. 10 — 11 kmaccsl : yue6.mocobue st
001eoOpazoBaT. opranu3aiuii : 6a3oBslil ypoBeHs / A. M. Pageuxuii. — 5-¢ uza. — M.:
[Ipoceenienue, 2016.-144 c.
4.T'apa H. H. Xumus. 3agaunuk ¢ «nomomHukom». 10 — 11 kace : mocoOue i yqamuxcst
obmeoOpazoBart. yupexxaenuii / H. H. I'apa, H. U. 'abpyceBa. — 2-¢ uzn. — M : [IpocBemenne,
2013. - 79 c.

5. Papenxuit A. M. Xumus. TpenupoBodHbIe U TIpoBepouHbIe padoThl. 10 — 11 Kimaccel: yued

nocobue s obmeodpaszoBar. opranuzanmii / A. M. Pagenkumii. — M. : [Ipocsemenne, 2021. -

80 c. : nn.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

FOCYI[apCTBeHHaH 06pa30BaTeJ'IBHa}I nnaTQ)opMa «Poccuiickasa QJICKTPOHHAA MIKOJIa»
(https://resh.edu.ru/subject/29/8)
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