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MNOACHUTEJIBHAS 3AIINCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE CpeaHEro oliiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylnbTaTaM OCBOCHHUS (herepalibHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6OpazoBanus (POIl COO), npeacraBneHHBIX B DenepanbHOM TOCYJApPCTBEHHOM
obpazoarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npemnojaBanust yueOHOTO mpeaMera
«Xumus» B oOpa3oBaTelnbHBIX opraHu3anusax Poccuiickoit denepanuu, peamnu3yromux
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXeHHIH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOJOB K pa3paboTKe MNporpaMMbl MO XHUMHH, K OINpEIelIeHHI0 oOIei
CTpaTeruy 0OyUeHUs, BOCIIUTAHUS U PA3BUTUS OOYYAIOIIMXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» mias 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIICTITYaJbHbIE IMOJOXKECHHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IICJICH, COACpP)KAaHUS, PE3yJIbTaTOB OOYy4YCHUS U
TpeOOBaHUI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4aeMOE€  BBIITYCKHHMKaMU  0011e00pa3oBaTeabHOM
OpraHM3aliy, SBISETCd HEOTheMJIEMOW 4YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM JTAllOM pealH3alMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeME XMMHYECKOTO O00pa3oBaHMs. OTH LEHHOCTU
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (HOPMUPOBAHMSI MHPOBO33PEHHSI M OOIIEH KyJIbTYpbI
YEJIOBEKa, a TaKK€ OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 3/10pOBbIO U
IpUpOIHOI cpene. Peannsyercs xumMuyeckoe o0pa3oBaHue 00y4arOUIMXCs HA YPOBHE CPEIHETO
oOmiero obpazoBaHusi cpeACTBaMH yueOHOro mpenMera «XuUMUs», ColepKaHue U MOCTPOCHUE
KOTOPOTO OINpEAETeHbl B MpOrpaMMe MO XMMHUHU C Y4ETOM CHEHU(PHUKH HAYKH XUMHH, €€
3HAYEHHUs B MIO3HAHUM MPHUPOJIBI U B MAaTEPHAIHHOM KU3HHU OOIIECTBA, a TAKXKE C YIETOM OOIIUX
Hesnel U MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepammm.

XUMHS KaK 3J€MEHT CHCTEMBbl €CTECTBEHHBIX HAyK UTpaeT 0cOOyIO poJib B COBPEMEHHOU
IUBUIN3AIMHN, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCUT CBOHM BKJIala B
dbopMupOBaHUE PAlMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €IUHCTBE MPUPOJbI U YeIOBeKa, KOTopoe (GopMUPYeTCsS B XUMUU
Ha OCHOBE IIOHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUS.

TecHo B3auMOJEHCTBYSI C JPYTUMH €CTECTBEHHBIMM HAyKaMmH, XHMHs CTaia
HEOTHEMJIEMON YacTbI0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO Tpyla U
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJareibHas, Kak HayKa
BBICOKMX TEXHOJOTMH HAaIpaBiieHa Ha PEHICHHE INI0OANTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHUS
YeJIOBEYECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHILEBOM, 3KOJOTHYecKoi Oe30macHOCTU U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmMMH LEISIMM M TPUHIMIAMH CpeIHEro ooOmiero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kinacesl, 0a30BbIi YPOBEHb U3YUEHUSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaroluxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKH MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COIMYMa,
IPOIOJDKEHHS 00Pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMu  npeaMeTa «XuMuUs» SBISAIOTCA 0a3oBble Kypcbl — «Opranuueckas
xumus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX



SBIISIFOTCS OCHOBBI 0a30BOI HAyKU: CHCTEMA 3HaHUM 10 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 O0UIel XUMHH) U OpraHuYecKor XxuMuu. OOpMHUPOBaHUE JAHHOW CUCTEMbI 3HAHHMA
Opyd HM3YYCHHUU TMpeaMeTa OOECIeYrBAeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHITHI, 3aKOHOB ¥ TEOPUI XHUMHUH.

CtpykTtypa conep:kanus KypcoB — «Opranudeckas xumus» U «O01as 1 Heopranuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K MU3yYEHHUIO
yueOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUH Ha
ONpEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYecKOW XHMHM BELIECTBa
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHMSI OPraHMYECKHUX COCIMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IPEJICTABICHUNW O CTPOCHUM BEILECTB.
Ceenenus 00 M3yyaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJIOPOJIOB O
CIIOKHBIX OMOJIOTHUYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHuMueckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpOBHE OCHOBHOrO OOIIero 00pa3oBaHuUsl MEepBOHAYaIbHBIC
IPECTABICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yrjoM 3peHusi B mpeamere «XuMHus» 0a30BOTO YpPOBHS paccMaTpHBAETCs
U3YUYCHHBIII Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMsl TEOPETHUUECKH MaTepuanl u
dakTosornyeckue CBEACHHs O BEIIeCTBaX M XMMHMYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKasi XUMHUs» O00y4YarOMIMMCS MPEIOCTABISIETCS BOZMOXKHOCTh OCO3HATH
3HAYCHUE NEPUOJMYECKOr0 3aKOHA C OOILIETEOPETHUYECKUX U METOAOJIOTHYECKHX IO3ULUH,
rIy0ke TMOHSATh HUCTOPUYECKOEe H3MeHeHue (YHKUIMH 3TOro 3akoHa — OT o0OoOmaromeit 10
OOBACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaXXHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE 0 XMMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jononHserca B Kypcax 10 wum 11 kimaccoB aiemMeHTaMu  COAEpXkKaHUs, HNMEIOIIUMHU
KYJIbTYPOJIOTHUYECKHM M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XHMHUHU C JIpYTMMH HayKaMM, pacKpblBaroT €€ pojib B I103HABAaTEIbHOU U
IIPAKTUYECKON JAESATEIbHOCTH 4YEJIOBEKA, CIOCOOCTBYIOT BOCHMTAHHMIO YBAXKEHUS K IpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO UM JIMYHOCTHO 3HAYMMBIX MpPoOIeMaXx, CBA3AHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH WH(OPMAIMIO ¥ TMPUMEHSTH €€ JUIsl TIONOJHEHUs 3HAHUHN, PelIeHUs
MHTEIJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEN0BATENbCKUX 3a1ad. B 1enoM conepkanue
yuebHoro npeamMera «XUMU JaHHOTO YPOBHS M3yU€HUs OPUEHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHYECKON OCHOBBI JJisi TOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMUYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, 1I03HABAEMOCTb IPUPOJHBIX SIBJICHUM MyTEM IKCIEPUMEHTA
U pelIeHUs MNPOTHBOPEUYUN MEXKIy HOBBIMU (PAaKTaMH U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XMMHUU B PEUICHUH HKOJIOIMYECKUX MpoOsieM, a Takxke mpodiieM cOepeskeHus
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTMI U MaTEpUAIOB.

B nmane pemenus 3amad BOCHMTAHMSA, Pa3BUTHS W COLMAIM3ALMU  OOy4arolUXcs
INPUHATBIE NPOrpPaMMOM IO XMMHUHM HOJAXOJbl K ONPENEICHUIO COIAEPKAHUS U TOCTPOECHUS
npeaMeTa mpeaycMaTpuBaloT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YYEOHBIX JIEHCTBUHM, MMEIOIINX
6a30Boe 3HAUCHHE JUIS PA3IMYHBIX BHJIOB JCATEILHOCTU: PEUICHUs MTPOOJIeM, TONCKa, aHAIN3a U
0o0paboTku wuH(pOpMAIMK, HEOOXOOUMBIX JJs MPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCJIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUH XUMUHU.



B nmpakTtuke npenogaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, TakK U
Ha yYpPOBHE cpenHero oomero oOpa3oBaHUS, TNpPU  ONPEACICHHHM COAEPIKATEIbHOU
XapaKTePUCTHKHU IeNiel M3ydeHHs IMpeJMeTa HampaBlICHHEM IEePBOCTEIICHHOW 3HAYUMOCTU
TPaIMUMOHHO Tpu3HAETCs (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUUYECKOW [EATEJbHOCTH YeJIOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIpE/ICTICHUIO TEJIeH N3YYCHHUS MIPEIMETa SBISETCS BIIOJTHE OMPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TVIABHBIMH LEJISAMHU H3y4YeHUsS MpenMera «XUMHs) Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:

e (opmupoBaHUE CHCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIe MOHSTHS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TCOPHUH XWMHHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHWS BEIIECTB U
XUMHUYECKHUX peakiuil, HeOOXOIUMBIX UIsl MPUOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUHN, HIMEIOIINX MECTO B MPUPOJIE, B IPAKTHUECKON U
MOBCEIHEBHOM JKU3HH,

® pa3BUTHE YMEHHMH U CHOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHMEM XHUMUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe30MacHOro
oOparlieHusi C BEIIeCTBaAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKA LieJel U 3a/1a4 U3ydyeHus MpeaMeTa B
porpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENOJaBaHUKW XUMHUU B OOJbIIEH
CTCNCHH OTAAETCS TPEANOUYTECHUE MPAKTUYCCKOW KOMIIOHEHTE COJIepKaHus OOydeHus,
OPUEHTHUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpraHU3allu,
BJIQ/ICIOIIEr0 HE HAOOpOM 3HAHUHU, a (PYHKUIHMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHOW KU3HU JJIS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cB3M Cc 9TUM nOpH U3Y4YEHHH IMIpeaMeTa «XHUMHUS» JAOMUHHUpYIOLIee 3HAuYeHHeE
pUOOPETAIOT TaKUE 1IeNU U 33/1a4H, KakK:

amantanus OOydYarIMXCSd K  YCIOBUSM JUHAMHYHO  PAa3BUBAIOLIETOCS  MUDA,
dbopMUpPOBaHHE WHTEIUICKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOH K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHUIO TPAMOTHBIX PpEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIHA),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE /ISl PA3IIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIIeM,
MOMCKA, aHaimu3a W 00paboTKu uWHGOPMAIUU, HEOOXOIUMBIX UIsI MPUOOPETEHUS OIbITa
NESATENIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XHMMHH, a TaKXkKe ISl OILICHKHU C
MO3UINI SKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIMSIHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MNPUOOpETaTh HOBbIE 3HAHMUS 110 XUMHUU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCIIOJIL30BATh COBPEMEHHBIE NH(DOPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHalu3a y4eOHOW M Hay4YHO-TIOMYyIIPHONU WH(POPMAIIMH XUMUIECKOTO
COJIepKaHUs;



(dbopMHpOBaHUE U Pa3BUTHE Y OOYUAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBINUICHUS,
HaOJII0aTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH INIAHUPOBAHUH M MPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOy4Yaromuxcs yOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUH MIOOAIbHBIX  MPOOJIEM  palMOHAIBHOTO
NPUPOAOIIONIB30BAHUS, TIOMOJHEHHUSI YHEPreTUYECKUX PECYpPCOB W COXPAHEHHS IPHPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OCpEKHOr0 OTHOIICHHS K TPHPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OMBITA MCIIOJIb30BAHMS MMOJyYSHHBIX 3HAHUHN JUISl TIPUHSTUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B y4uebHOM mnaHe cpemHero odimiero odopazoBaHus mpeaMer «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTu «ECcTecTBEeHHO-HAYYHBIEC PEAMETH.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ul M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CpPEIHETrO
obmero obpazoBaHusi, cocrapiser 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Henento).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHH

[Ipenmer opraHnyecKol XUMUU: €€ BO3SHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IIOJIYYEHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHUsl opraHMueckux coequHenuit A. M. bytneposa,
e€ ocHOBHble NoJOXeHusa. CTpyKTypHble (GOpMyibl OpraHMYecKMX BewiecTB. ['omomorus,
n30Mepus. XUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHUAX — OJMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o0  kiaccupukanmuu  OpraHMveckux  BemiectB.  Homenknarypa
OpraHMYECKUX COEIUMHEHUI (cucreMaTudeckas) M TpPUBHAJIbHBIE HA3BaHUS BAKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHM4ecKuX BEUIECTB M MaTepHajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONKMCAaHUE JAEMOHCTPALIMOHHBIX OMNBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (IUI1aBJIeHUE, 0OyTIIMBAHUE U FTOPEHNUE).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psia. MeraH m 3TaH — mpocreiuue
NPEJCTaBUTENIN AaJIKaHOB: (PU3MUECKME M XUMHYECKHE CBOMCTBAa (peakUuu 3aMelICHHs U
TOPEHUs1), HAXO0XKJCHUE B IIPUPOJE, IOIyY€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUHN pAl. DTHWICH U NPONWIECH — IIPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3UYECKUE M XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHMSA,
raJIor€HUPOBAHMUSL, THIpaTallui, OKUCIICHUS U TIOJMMEPU3alMN), TOIYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u mermnOyranueH-1,3: CTpoeHHE, BaKHEUIINE XUMHUYCCKUC
cBOMcCTBA (peakuus noaumepusanuu). [lomyuyeHre CHHTETHYECKOr0 KayuyKa U pe3UHBbI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psia. AUeTuieH —
POCTEUIINI MPEJICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuy ruIpUpOBaHUs, FAIOTCHUPOBAHUS, TUAPATALUY, TOPEHNUS), TOJyYCHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (PU3MUECKHE M XHMHYECKHE CBOHCTBa (peakuuu
TaJIOTEHUPOBAHUSL M HUTPOBAHMS), MOIY4YEHME M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue Ce0UCmMea (PeaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOLYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUIEKAIMMHY K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHble UCTOYHHUKH YTIIEBOIOPOJOB. IIpupoaHblid Ta3 ¥ MOMyTHRIE HE(TAHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(THU: TNeperoHka, KpEeKUHT
(TepMUYECKH, KaTaTUTUYECKHi), nuponus. IIponykTsl nepepaboTku He(TH, UX IPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ IPOJYKThI €ro nepepadoTKu.

OKCHEpUMEHTAIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu MmIacTMacc, KaydyKoB W pe3uHbl, Koyutekiuu «HedTs» u «Yromby, MoAenupoBaHue
MOJIEKYJ YIJEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEICHHE HIPAKTUYECKOH PpPabOThI:
IIOJIyYEHUE 3TUIICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaun.




Bbluucnenuss 1o ypaBHEHMIO XUMMUYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOIO BEIECTBA WJIM NPOAYKTAa pEaKLUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WJIN IPOAYKTOB PEAKIINH).

Kucisiopoacoaep:xamue oprann4ecKkue coeMHEeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOECHUE, (U3UYECKUE U
XMMHYECKHE CBOICTBA (pEakUMU C aKTUBHBIMU MeETaJUlaMH, I'aJOr€HOBOJOPOJAaMHU, TOpPEHue),
npuMeHeHne. BogopoaHsie cBsi3u Mex a1y MOJIEKyJlaMHu COUpTOB. JlelicTBUe MeTaHoJla U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKA.

MHoroatomMHble CHUPTHL. OTUJIEHIVIMKONb W TJIULIEPUH: CTpOeHHE, (U3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO IIETOYHBIMUA METaNIaMHU, KaYECTBEHHAsI pEaKLIUsl Ha
MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha opranu3M uyenoBeka. [IpuMeHeHue TriuLEepuHa U
ITWJICHIJIUKOJIA.

®deHout: CTpOoeHUE MOJIEKYJIbI, (PU3HUYECKHe U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (peHoIa.
[Tpumenenue penomna.

Anpnerunpl M Kemousl. DOpManbIeruj, aueTaubAeTHA: CTpOeHue, (Qusnueckue u
XMMHYECKHE CBOHCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAaHOBJICHUS, KAUECTBEHHbBIC PEAKIUU),
IIOJIy4YEHUE U IPUMECHECHHUE.

OnHOOCHOBHBIE MpeseabHble KapOOHOBBIE KMCIOThL. MypaBbuHasi M YKCYCHAasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME TS Kilacca KUCIIOT, PeaKlus
TepudUKaNMK), ToNydeHHe U mnpuMeHeHne. CrTeapuHOBas W OJEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mbljga Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE ICHCTBHE.

CrnoxHble 3pHUPHl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponns xxupos. [Ipumenenne xupos. bruonorudeckas poiib KUPOB.

VYrieBozpl: COCTaB, KjlacCU(UKaLUs yriieBo10B (MOHO-, TU- U TIoJMcaxapuabl). I roko3a —
IOPOCTEHIIMNA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3MUECKHE U XMUMUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcuaoM Menu(ll), oxkucinenme amMmuauHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXEHHE TIIOKO3bl), HAXOXKIACHHWE B MPUPOJE,
npuMeHeHue, Ouosnoruyeckas poib. @orocunre3. Gpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnososa Kak IpupoaHble noaumepbl. CTpoeHne Kpaxmaia U LEJUIIOJIO3BL.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (I'MIpoJiu3, KaUeCTBEHHAs PEaKLus C HOJOM).

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUI: IPOBEICHUE,
HaOJIOZICHUE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIE
pEeaKkUMKU OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosa okcugoM Mmenu(ll)), mMHOroaromHsIx
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcugoM Menu(ll)), anpaerunoB (oxucieHue
aMMHUAYHBIM pacTBopoM okcuga cepeOpa(l) m ruapoxcumom menu(ll), B3ammomelicTBue
Kpaxmajla C MOAOM), IpPOBEAECHUE INPAKTUUYECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOMH
KHCJIOTHI.

PacuérHble 3anaum.

Bbluncnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKIMM I10 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOAYKTOB PEAKILIUN).

A3oTconepiKalie OpraHn4eckiue COeIMHEHNS.

AMUHOKHCIOTBl Kak aMm@oTepHble OpraHuyeckue coenuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKHUCIOT (Ha HIpuUMepe INMLMHA). buojoruuyeckoe 3HaueHHe
aMUHOKHUCIIOT. IlenTuast.



benku kak mpupoJHBIE BBHICOKOMOJEKYIsIpHbIE coenuHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OJIKOB: THUAPONIU3, JCHATypallus,
Ka4eCTBEHHBIC PEaKIuK Ha OeNKH.

OKcliepUMEHTAIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONHCaHME JEMOHCTPALMOHHBIX ONBITOB: J€HATypalus OENKOB INpH HarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUYU, CpEelHAs MoJeKyssapHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJICKYJISIPHBIX COSAMHEHUH — MOJIMMEPU3aLUs U MOJTUKOHICHCALUSI.

DKcrepuMEeHTAbHBIE METOJbl M3YUYCHHUs BEIIECTB M UX MPEBPAILCHHU: 03HAKOMIIEHUE C
00pa3laMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MexnpeaIMEeTHBIX CBs3€ll NPU U3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaKk M
TOHSATHH, SBJISIOIIUXCA CUCTEMHBIMU JIJIsl OT/ICIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOwe ecTecTBEHHO-HAy4HbIE IOHATHS: sIBI€HHE, HAy4dHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaJIW3, CHUHTE3, KJIacCU(PUKAIMs, MepUOANYHOCTh, HAOJIOJEHUE, HU3MEpEHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: MaTepus, YHEPTUs, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPreTUIeCKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3MUECKUE BETUYHMHBI U €AMHUIIBI
UX U3MEPEHUSL.

Buonorus: xinerka, opranusMm, Ouocdepa, oOMeH BemeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (OCIIKH, YIIIEBOBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE HOPO/bI, TOJIE3HBIE HCKOIIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoorust: NUIEBble MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO ITUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPEnapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnueckune 0CHOBbI XUMHUH

XuMu4ecKkui deMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0OYKA.
DHepreTu4ecKue ypoBHHU, IOTyPOBHU. ATOMHBIC OpOHUTAIH, S-, P-, d- ameMeHThl. OcoOeHHOCTH
pacrpeiesieHus 3JEKTPOHOB MO OPOUTAISIM B aToMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOHGUTYpalHs aTOMOB.

[lepuonnueckuit 3akoH u Ilepmonmueckas cucrtema Xxumudeckux i3yemeHto J[. .
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanmdeckoil CHUCTEMBI XHMHYECKUX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHOI TEOpHEHW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
0 TpyNIaM U rneprojam. 3HaueHue NepruoAMYECKOro 3aK0Ha B pa3BUTHH HAYKHU.

CrtpoeHue BemiecTBa. XUMHYECKas CBs3b. BuAbl XUMHYECKOHW CBA3M (KOBaJEHTHAs
HETOJISIpHAsl W TOJISIpHAs, WOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHHsI KOBaJCHTHOMN



XUMUYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOTpULATENbHOCTh. CTeNeHb OKUCIEHNS. VIOHBI: KaTHOHBI U AaHUOHBI.

BewecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKU.

[lonsiTue 0 nucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPbI. MaccoBas 10s
BELIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coeiuHennii. HomeHkiiatypa HeopraHmueckrx BeIecTB.
['eneTnueckas CBA3b HEOPraHWUYECKHUX BELIECTB, IPUHAIICKANUX K PATUYHBIM KJIACCaAM.

Xumnueckas peakuus. Kiaccupukamus XMMHUYECKHX peakiuil B HEOPraHHMYECKOW H
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U NpEBpAILEHUs
SHEPIUH IPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4YHBIX (PakTopoB. OOpaTHMble pEaKIMH.
Xumuueckoe paBHOBecue. PaKTOpbl, BIUSAIOIIME HA COCTOSHHE XUMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponurnueckas auccouuanus. CuibHble M cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KHUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHUsS BEIIECTB U UX IPEBPALLEHUI: JAEMOHCTpalus
tabmun «llepuoguyeckas cucrtema xumuueckux siemMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJiele KPHUCTAJUIMYECKUX pPelEToK, HaOII0JeHHe U ONHCAaHHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIOKEHHE IMEPOKCUAA BOJOPOAA B IPUCYTCTBUM KaTalu3aTopa,
OIpE/ICNIEHUE CPENIbl PACTBOPOB BEILIECTB C NOMOIIbI0 YHUBEPCAIBHOIO MHAMKATOpA, peakluu
MOHHOTO OOMEHa), MpOBeJIeHHWE MPAKTHUECKON paboThl «BnusHue pa3nuuHbiXx (PaKTOpPOB Ha
CKOPOCTb XUMHUUYECKOW PEAKLII.

Pacuérnsbie 3agaun.

Pacuérbl 110 ypaBHEHUAM XHUMHUUYECKUX PEAKIUi, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAaHNUEM IIOHATHS «MACCOBas J0JIs BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckodl cucreMe XUMUYECKHX
anementoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aroMoB. Dusuyeckue CBOICTBa
HEMETAJIOB. AJIJIOTPONHS HEMETAJIOB (Ha MPUMeEpe KUCIopoa, cepsl, hocdopa u yriaepona).

XUMHYEeCKHEe CBOMCTBAa BaKHEWIIMX HEMETauIoB (TaJoreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUM).

[IpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramisl. [lonoxxenne meramios B [lepuoanueckoil cucreMe XUMHUYECKHUX 3J1EMEHTOB /I,
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOimue
¢u3nueckue cpoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUU DA HaNpsHKEHUH
METaJIJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWUIINX METAJUIOB (HATpPWH, KaJlWl, KaJbIlMH, MarHuu,
ATIOMUHUM, IUHK, XPOM, HKeJle30, MeJlb) U UX COCUHEHHII.

O6u1me cnocoObl MoTyYeHHst MeTaJuIoB. [IpuMeHeHne MeTayuioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX MPEBPALLCHUI: HU3yYEHUE
KOJUIEKIIMU «MeTaJuibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4,
HAOJIIOJICHUE U OMKCAHUE JEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OIBITOB (B3aMMOJEWCTBUE



THJIPOKCUA AIFOMUHMSI C PACTBOPAMH KUCIIOT U LIEJI0YeH, KaueCTBEHHbIE PeaKIIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérnsble 3anaum.

Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB 10 HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOIO M3 y4acCTBYIOUIMX B pEaKIMH BEUIECTB, pacuéThl Macchl (00BbEMA,
KOJINYECTBA BEILECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJIHO U3 BEIIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B o6ecriedeHuu HKOJI0THUECKOM, SJHEPreTHYECKON U MUIEBOM 0€30I1aCHOCTH,
pa3sBUTHM MeAULUHBIL. [IOHATHE O HayYHBIX METO/IaX TO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIUH.

[IpencraBnenust 00 OOMMX HAYYHBIX MNPUHOUINAX MPOMBIIUICHHOTO TOJYYEHHUS
BAKHENIIMX BELIECTB.

YenoBek B MHMpE BELIECTB M MaTepUANIOB: BAaXKHEWIINE CTPOMUTEIbHbIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KEepaMuKa, MaTepuaibl A SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4YECKHE U MUHEPAIbHbIE y100pEHUS.

XuMHs U 30pOBbE YEJIOBEKA: IPAaBMUJIA HCIIOJIIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiia 0€30MaCHOr0 MCIOIb30BaHMs IPENapaToB OBITOBOM XUMHUHU B ITIOBCETHEBHOM JKU3HMU.

MexnpeamMeTHble CBA3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IPU U3ydeHUM OOIIeld M HEOPraHU4eCKOH XUMHU B
11 kyacce OCyIIECTBIIETCS Yepe3 MCIOIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHH,
TaK ¥ MOHITUHN, SBISIOLUIMXCS CUCTEMHBIMH Ul OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01u1me ecTecTBEHHO-HAYYHBIE TIOHATHS: HAyYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOpHSs, aHAJIN3,
CHHTE3, Kiaccu(uKkauusi, NEePUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHue, BJICHUE.

®dusmka: marepus, 3HEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, M30TOI,
PaIMOaKTUBHOCTb, MOJIEKYJA, YHEPIeTUUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI HX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OPraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE HOPO/bI, TOJIE3HBIE HCKOMIAEMBIE, TOIUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKast  MPOMBIILICHHOCTb, METaJLITyprus, IIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE IIPOU3BO/JICTBO, nuuieBas
IPOMBIIIJICHHOCTh, (apMalleBTUYECKass HPOMBIIICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBimMBaeT TpeOOBAaHHMSA K peE3yJibTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHEro o0Iero oopa3oBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meTronnueckoil OCHOBOM Ui pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IPOTPaMM CPEAHEro O0IIEero 00pa3oBaHMs ABISETCS CUCTEMHO-ACATEIbHOCTHBIA MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IMOJIXOJIOM B CTPYKTYypE€ JHUYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeAMeTa «XUMHUS» Ha YpPOBHE CpPEAHEro o0mero oOpa3oBaHUS
BBIJIEJIEHBI CIIEYIOIINE COCTABIISAIOINE!

OCO3HaHHE O0YYalOUIMMHUCS POCCUHCKON TIpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yU4EHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUYECKUX TPaAULIUK 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXcs PyKOBOJICTBOBATHCS B CBOCH JESTEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMM, IPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HaJIMYUE IPaBOCO3HAHUS 3KOJOTMYECKOW KYyJbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOEHHUSA MpeaMera «XUMHsD JIOCTUTAIOTCS B E€IUHCTBE
y4eOHOM U BOCHHUTATEIBHOW JIEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMU M HJ€alaMH POCCHICKOIO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH U MpaBWJIaMU IOBEACHMS,
CIOCOOCTBYIOLIMMU IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAaHOBJICHUS
JTUYHOCTH 00YJarOIIHXCSI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS TPEAMETa «XUMHS» OTPAKAIT CPOPMUPOBAHHOCTH
OMbITa TO3HABATENIbHOM M NPAKTHUUECKOH JEsITeNbHOCTH OO0YyYalomMXcs [0 peanu3alud
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:

OCO3HaHUS 00YJAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKCHHS K
3aKOHY U ITPaBONOPSAJIKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMAaX W IpaBUjaX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESTENbHOCTH IIPU CO3/IaHUU YU€OHBIX MPOEKTOB,
peleHnr Y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHUN XUMUYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPH aHAIHM3E PA3INIHBIX BUJIOB YICOHOU JIEATEIHLHOCTH;

2) NaTPHMOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTE€YECTBEHHOH
XUMUU;

YBa)KEHHsS K IPOIEcCy TBOpYECTBA B OOJIACTH TEOPHHM M TMPAKTHYECKOTO NPUMEHEHHUS
XUMHUH, OCO3HAHMSI TOTO, YTO JOCTHI)KCHUS HAyKW €CTh PE3YyIbTAaT JUIMTEIBHBIX HAOIOICHUIA,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TIIOJy4CHHHM U TIOCIEAYIONIEM aHAIIN3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YECTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYalllW, CBSA3aHHBIE C XUMHUYECKUMH SBICHUSMH, U
NPUHUMATh OCO3HAHHBIC DEIICHHs, OPUEHTUPYICh HAa MOPAIBbHO-HPAaBCTBEHHBIE HOPMBI H
[ICHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE IOBEJCHHWE W IOCTYNKH CBOMX TOBapHIIEH C MO3UIMN
HPABCTBEHHBIX M ITPABOBBIX HOPM M OCO3HAHHUE MOCIIEACTBUI STHX MTOCTYIIKOB;

4) popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

NOHMMaHMA LEHHOCTEH 30pOBOTO M 0Oe30macHoro oOpasza KH3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

COOMIOIeHNST TPaBMJI OE30IIaCHOTO OOpalIeHHs] C BEIIECTBAMH B OBITY, ITOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH 1EATEILHOCTH;

NOHMMaHMA IICHHOCTH TIPAaBWJI HWHAWBUAYAIBHOTO U KOJUIGKTUBHOTO O€3011aCHOTO
NOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHUSI IOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJICHUS aIKOTOI,
HApKOTUKOB, KypEeHUS);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKOW JESTEIbHOCTH,
00IIIECTBEHHO IOJIE3HOM, TBOPUECKOI U IPYTUX BUAAX JACATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE€ B pEHICHWH NPAKTUYECKUX 337a4 COLHUAIbHOU
HaNpaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3y4eHHIO Ipodeccuil pa3aumyHOTO poaa, B TOM YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMUH;

YBXEHUS K TPYLY, JTIOJIM TPy/Ja U pe3yabTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYAIbHOH TPACKTOPUH OOpa3OBaHMS,
Oyaymeit mpodeccun U peanu3aluid COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) IK0JI0rM4YeCKOro BOCIIMTAHUS:

HKOJIOTHUECKH 1LIEIeCO00pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emie;

HOHMMaHUS TJI00AJIBHOTO XapakTepa YKOJOTMYECKUX MpoOiIeM, BIUSHHUS SKOHOMHUUECKHX
IPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIILHOMN CpEebl;

0CO3HAHM HEOOXOIMMOCTH HUCIOJIB30BAHUS TOCTHIKEHUN XUMHH JJISl PEIICHUS] BOIIPOCOB
paMoHATBFHOTO IPUPOAOIOIB30BAHNUS;

aKTHBHOTO HENPUATHS JCHCTBHUH, MPUHOCSIIIMX Bpel OKpYyKalolleil NMpUpOTHOH cperne,
YMEHHSI [IPOTHO3UPOBATh HEOIAarONpHUsATHBIE 3KOJIOTUYECKHE MOCIEACTBUS NPeIIPUHIMACMbIX
JIEHCTBUM U NIPEAOTBPAILATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KyJIbTYphl, OIBITA
JICATEIIFHOCTH ~ DKOJOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMHU B
II03HABATENbHOW, KOMMYHUKATHBHON M COLMAIILHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTUBOCTOSTH UJCOJIOTHH XeMOpoOHH;

7) HeHHOCTH HAYYHOT'0 MIO3HAHUS:

C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU M OOIIECTBEHHOH NPAKTUKY;



NOHUMaHHS CIeNU(UKA XUMHH KaKk HayKH, OCO3HaHHsA e€ poiu B (OPMHPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOJAbI M YEIIOBEKa, B TO3HAHHH MPHPOJHBIX 3aKOHOMEPHOCTEH W
peleHrH po0IeM COXPaHEHHSI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0O0WM 3HAYUMOCTH XWUMHUH ISl COBPEMEHHOW NMBWIM3AIAU: B €€
T'YMaHHCTUYECKON HAINPaBICHHOCTH M BAXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYeCKOl, THIICBOH W OKOJOTHYECKOW O€30macHOCTH, B Pa3BUTHH MEIUIIMHEI,
00€CIIeYeHUN YCIIOBHI YCIIEIIHOTO TPYyla U 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIIOTO YIeHA
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIMOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHWSI,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCITIOJIb30BATh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHpa M MPOUCXOIANIMX B HEM HM3MCHCHUIA,
YMEHHS JIeJaTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JTaHHBIX
C IIEJIBIO MTOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIB30BaTh XUMHUECKUE 3HAHUS [T PEIICHUS TTPOOIieM
B PCAbHBIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K IO3HAHUIO M UCCIIE0BATEIILCKOM e TeIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBUU C IKH3HCHHBIMU
MOTPEOHOCTSIMHU;

HMHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMUHBIX cepax MpodeCcCHOHATHLHON ACSITEITLHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yibTaThl OCBOCHUS y4yeOHOTO mpeamera «XuMHUsS» Ha YpPOBHE
cpemHero odmiero oopa3oBaHMs BKIIOYAIOT:

3HaYUMBIC JJIs1 (DOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAOIMIUXCS MEXIUCIUILTMHAPHBIC
(MexmpeaMeTHbIe) O0IIeHayYHbIE TOHATHS, OTPAKAIOUIUE [EI0CTHOCTh HAYyYHOU KapTUHBI MUpPa
U crienuGuKy METO0B MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHs, SIBJICHUE, MPOIEeCC, CUCTeMa, Hay4YHbId (DaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUS, HCCIIEIOBAHNE, HAOTIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U APYyTHUE);

YHUBEpCaIbHBIC yueOHbIE JICHCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHEIE,
peryisTHBHBIC), oOecreunBaroniye QGopMuUpoBaHHWE (PYHKIIMOHATHHOW TPAMOTHOCTH H
COITMATbHOM KOMIIETCHITUN O0YyJarOITUXCS;

CIIOCOOHOCTh ~ OOYYalOIIUXCS  HMCIOJIb30BaTh ~ OCBOCHHBIC — MEXIUCIUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHbIE Y4eOHbIC JEHCTBHUS B IO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIBbHBIMUA YYECOHBIMHU
M03HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JCHCTBUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a30Bble JJOornYecKue AecTBUS:

CaMOCTOSITEIBHO (OPMYJIMPOBAaTh M aKTyallM3UPOBaTh IMpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENu JeATeTbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUH HMX JIOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACATEIHLHOCTH C MTOCTABICHHBIMU 1IEJISIMHU;



UCIIOJIB30BaTh IMPH OCBOCHHWM 3HAHWW TNPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS JIsl OOBbSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAaHUS M KPUTEPHH LTS KJIacCU(UKAIIUHU BEIIECCTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY U3y4acMbIMH SIBJICHUSMU;

CTPOHUTH JIOTUYECKHUE pACCYXICHUS (WHAYKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH
BBIBOJIBI M 3aKIJIFOUCHUS;

NPUMEHSTHh B TIpoIlecce MO3HAHMS, UCTIOIb3yeMbIe B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/IEINH, TPe0OPa30BBHIBATh MOAETIHHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) HJIEMEHTA,
XuMHYeckass (opMmylia, ypaBHCHHE XHMHYECKOH pEakiuu — TMPU PEIIeHUH YIeOHBIX
MIO3HABATEJIBHBIX M TPAKTUYECKUX 3a/1a4, NMPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a30BbIe HCCIeN0BaATENbCKUE e CTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYICCKUX PEAKITUH;

dopMynupoBaTh LT U 3aJaud  HMCCIECJOBAHHUSA, HCIIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyITMpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS M TIPOBEICHHS YUYECHUYECCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOACIAHHOM
pabore;

npuoOpeTaTh OINBIT YYCHHYECKOW HCCIICIOBATEIbCKOM W TPOCKTHON JeSITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pEIICHUS
NPaKTUYECKHUX 32/1a4, TPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX wHHpopManuu (HAYIHO-TOMYJISIpHAS
JUTEpaTypa XHMHUYECKOTO COJICp)KaHUs, CIpaBOYHbIE TO0cOOuWs, pecypchl HHTepHera),
aHAJTM3UPOBaTh HMH(POPMAIUIO PA3JIMYHBIX BHUJOB H (OPM MPEACTABICHUS, KPUTUYCCKU
OLICHUBAThH €€ IOCTOBEPHOCTh M HEPOTHBOPEUYHBOCTH;

dbopMyIUpOBaTh 3ampoChl W TPHUMEHSATH pa3jNYHbIC METOABI MPH IOUCKE U OTOOpe
UHpOpMaLIUU, HeOOXOAMMOM IS BBIOJIHEHHS YUSOHBIX 33a]1a4 ONPEISIEHHOTO THIIA;

nproOpeTaTh OMBIT WCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (popMy mpeacraBieHus HGOpMAIUU (CXEMBI,
rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCITIOJIb30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEJACTBA TPU paboTe € XUMHUYCCKOH
uHpOpMaIlMel: MPUMEHSATh MEXKIPEAMETHbIC ((U3HUECKHe W MaTeMaTHYeCKHe) 3HaKH U
CHUMBOJIBI, (hopMyIiel, aOOpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MTPEOOPa30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgiiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUSIMH:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKAaeMOi TeMbl B XOJ/€ AMAJIOTra W/WIH AUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYITUPOBATH CBOM MPEAJIOKECHUS OTHOCHTEIHHO BBITTOJHEHUS
NPeNIOKEHHOH 3a/1a4H;



BBICTYIIaTh C IMpE3eHTAaIMeil pe3yiIbTaTOB MO3HABATEIBHOU AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUU XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKON paboThl MO HCCIECAOBAHUIO CBOWCTB HM3YyYaeMbIX BEIIECTB,
peanuzanuyd y4eOHOTO MpoeKkTa U (OPMYyJIHMPOBATH BBIBOJBI IO peE3ysbTaTaM MPOBEAEHHBIX
HCCJIEIOBAaHMM MTyTEM COTJIACOBAHMSI MMO3ULIUN B XO/€ 00CYXIeHUs U OOMEHAa MHEHUSIMH.

OBi1ajeHNe YHMBePCAJIbHBIMH PeryJ/JsiTUBHBIMU J1eiiCTBUSIMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBIATH CBOIO I103HABATENIbHYIO AESTEIBHOCTD,
ompezenss e€ UeNu U 3a/adl, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIroOpuT™M JEUCTBUN NPU BBHIMOJIHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3aiad,
BBIOMpAaTh Hanbosee 3(P(HEeKTUBHBINA CIIOCOO MX pPEemIeHHs ¢ YyYETOM IMOIy4YeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUX;

OCYIIECTBIISIT CAMOKOHTPOJb CBOEW JEATEJIbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOCHUS Kypca «OpraHu4ecKas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XMMHUYECKOH COCTaBJISIOMIEH €CTEeCTBEHHO-
HaY4YHOH KapTHHBI MHpa, POJIM XWMHUH B TIO3HAHUM SBICHUN MPHPOIBI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOH JUis
pelIeHUs] NPAKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUN, KOTOpas BKJIKYACT: OCHOBOIOJArarolIue
HOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpalll€HHas), MOJIb, MOJSpHAas Macca, MOJIPHBIA OO0BEM, YIIEPOAHBIA  CKEIET,
(GyHKIMOHATBHASA TPYMIA, paguKal, H30MEpHUs, U30MEpbl, TOMOJOTHMUYECKUI psJl, TOMOJIOTH,
YIJIEBOLOPOABI, KHCIOPOA M a30TCOAEPIKAIME COCAUHEHUS,, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHNUS ); TEOPUH U 3aKOHBI (TEOPHs CTPOEHHS] OPraHMYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs Macchbl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHM; MHUPOBO33PEHUECKHE 3HAHHUs, JICKAIIUE B OCHOBE IOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (PaKTOJOIMYECKUE CBEIEHUS O CBOWCTBAX,
COCTaBe, OJYyYeHUH U 0€30I1aCHOM HCIOIb30BAHNN BaKHEHIIMX OPraHUYECKHUX BELECTB B OBITY
U IIPAKTUYECKOH ACATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISIBIISATh XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATH XUMHYECKYIO CHUMBOJHKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YPABHEHUN XMMMYECKUX PEAKLUN, U3rOTABIMBATh MOJEIHM MOJIEKYJ OPIaHMYECKUX BELIECTB
JUISL HJUTFOCTPALIUM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMS,

c(OPMHPOBAHHOCTh YMEHMH YCTaHABIMBATh NPUHAIJIECKHOCTb U3YYEHHBIX OpPraHUYECKHX
BEIIECTB II0 HUX COCTaBy U CTPOCHHMIO K ONpPENeNEHHOMY KJacCy/TpyIie COeIUHEHUM
(yriaeBofopozbl, KUCIOPOJ M a30TCOAEpXKAIIUE  COEIUHEHMs, BbICOKOMOJIEKYJIIPHbBIE



COCIMHCHMS), JlaBaTh UM Ha3BaHWA IO cucTematudeckoi HomeHkinatype (IUPAC), a Takke
NPUBOJUTH TPUBUAIBHBIC HA3BAHUS OTICJIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMHIIEH,
aleTUIICH, STWICHTIIUKOb, TIUIEPUH, (PEeHON, (OpManbACTHA, aleTaabJeThi, MypaBbUHAs
KHCJIOTa, YKCyCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHCIOTA, TJIIOK03a, (GPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIHIH);

c(OpPMUPOBAHHOCTh YMEHHSI OMNpPEAENATh BHUJBI XUMHYECKOH CBS3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BetiectB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENCH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 2TaH, STWJCH, NPOMWICH, aleTWwieH, OyramueH-1,3, mermiOyraauen-1,3, OeH3od,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, IJIIOKO3a, Kpaxmajl, LeJUI003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXK]y HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaTb MCTOUYHUKH YIIEBOJOPOAHOIO CHIPhS
(He(Th, TPUPOAHBIA Ta3, yroiyip), CIOCOOBI MX MEPEepPadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB IEpepabOTKU;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS [0 XHMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOJIYKTa PEAKIHMU O H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKLIUN);

c(hOpMHUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HayYHOIO
MO3HAHUS, WCIONb3YEeMbIX B XHMHUU I[P M3YyYEHUU BEHIECTB M XHUMUYECKUX SIBICHUUN
(HaOmrofieHHe, U3MEpEHHe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIMIX, CBSI3aHHBIX
C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYI0N U
1abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh W BBIIOJHATh XUMHYECKUNU DKCIECPHUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJYyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OPraHMYECKUX BEIECTB, JeHaTypanusi OelIKoB Mpu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C NPABHJIAMU TEXHUKH 0€30MaCHOCTU
Ipu OOpalllEeHU! C BELIECTBAMHU U JIaOOpAaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOT0 HSKCIepuMeHTa B (opMe 3almuch YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUl U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYI0 HH(OpMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (CpeaCcTBa MaccoBOi nH(popMarmu, UHTEpHET U IPyTrux);

c(OpMUPOBAHHOCTh YMEHHMI CcOOJMIOaTh MpaBUiIa AKOJIOTMYECKH I1eJIeCO00pa3HOro
MOBE/eHHUA B OBITY M TPYIOBOM [EATEIbHOCTH B LEISIX COXPAHEHHSI CBOEro 3/I0pOBbA U
OKpY’Karolled NPUPOJHON cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ICHCTBHS Ha >KMBBIE OPIaHU3MBbI
ONpeAeNEHHbIX OPraHUYECKUX BELIECTB, MOHMMAas cMbIca mnokaszarens [IJIK, moscHATe Ha
npuMepax crnocoObl YMEHBUICHHUS] ¥ MPEIOTBPAICHHs] UX BPEAHOTO BO3JIEHCTBUS Ha OpraHU3M
YelI0BEeKa;



JUIsi 00Oy4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBbS: YMEHHE MPUMEHSThH
3HaHHSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUIA CJENbIX W CHa0OBHIAMIMX OOYYaIOIIUXCA: YMEHHE MHCIOIb30BaTh pelibeHO-
TOYEUHYIO cucteMy obo3HaueHuit JI. bpaitnst miis 3anmvcu XumMudeckux Gopmyir.

11 KUIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01as 1 HeOpraHu4ecKasi XMMHUsD) OTPAKaIOT:

c(OPMHPOBAHHOCTh NPEICTABICHUNA: O XHUMHYECKOW COCTABIISIOUICH €CTEeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SBJICHUH INPHUPOJIbI, B (HOPMUPOBAHUU
MBIIUICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOHM JUIs
pelIeHUs] TPAaKTUYECKUX 3a/7ad W OSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3IOPOBBIO U IIPUPOJTHOU CpELIE;

BIQJICHUE CUCTEMOHM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIIEHb
OKHMCIICHMs, XHMMHUYECKas CBsA3b (KOBAJEHTHAas, MOHHAs, MeTaJuIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAass  PEIETKA, THUIBI  XMMHYECKHUX  PEAKLUH, pPAacTBOP,  DJIEKTPOJIUTSHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM  peaklMM, XHMHYECKOE  paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccolranuu, nepuoguuyeckuid 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPAaHEHHs MACChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPTUU NP XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeKallie B OCHOBE IIOHMMAHMS NPUYMHHOCTM U CHCTEMHOCTH XHUMUYECKUX SIBJICHMI,
(aKTOJIOrMYECKHE CBEJCHUS O CBOWCTBAaX, COCTAaBe, MMOJyYEHUH U O€3011aCHOM HCIOJIb30BAHUU
BO)KHEHIINX HEOPraHWYECKUX BELIECTB B OBITY U PAKTHUECKON AEATEIbHOCTH YEJIO0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISIBIISATh XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aWMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIME IOHATHS IPU ONHUCAHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHMH HCIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JJIsl COCTaBJICHUS
(GopMysl BeIIECTB M YypaBHEHMH XUMHUYECKUX pPEaKLUH, CUCTEMaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHaibHble Ha3BaHHUS OTJENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMUaK, raméHas U3BECTb, HErami€Has W3BECTb, IIUThEBAsl COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEJEIATh BAICHTHOCTh U CTENIEHb OKMCICHUS XMMUYECKHX
AJIEMEHTOB B COEJUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs, HOHHAS,
METaJUINYECKas, BOJOPOJHAs) B COCAMHEHUSAX, TUI KPUCTALIMYECKOW PEIIETKH KOHKPETHOIO
BEIlleCTBa (aTOMHasl, MOJIEKYJISIpHAsi, MOHHAas, MeTalIn4ecKas), XapakTep cpellbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAVHECHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB
110 UX COCTaBY K ONpPEIeNEHHOMY KJIAcCy/TpyIIe COSUHEHNH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTepHBIE THAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMHM pacKpblBaTh CMBICH Iepuoandeckoro 3akona J[. MW.
MengeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYI0, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~ YMEHHUI  XapaKTepU30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 351eMeHTOB 1—4 nepuoaos [leproauueckoii cucteMbl XMMHUECKUX 3eMeHToB [1. 1.
MeHnzeneeBa, HUCHONB3YS MOHATHS «S-, p-, d-DJIIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XMMHUYECKHUX JJIEMEHTOB M HX
COEeIMHEHMH 110 nepuoaam u rpynnam [lepuogudeckoit cucrembl XumMuueckux aemenTos 1. U.
MeHneneena;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, IOATBEPkAATh CYIIECTBOBAHUE
TEHETUYECKON CBSA3M MEXJIy HEOPraHMYeCKHMMU BEIIeCTBAaMU C TIOMOIIbIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUIA;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIMU 10 PA3ITUYHBIM
npu3HaKaM (YMCIy W COCTaBy pEarupyrolIuxX BELIECTB, TEIIOBOMY J3(P¢eKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHUIO KaTallu3aTropa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIUN PA3TUIHBIX THUIIOB, TIOJHBIC
U COKpaIEHHBbIC YPAaBHCHUS pEaKIUi MOHHOTO OOMEHA, YUYHUTHIBAsI YCIOBUS, IPH KOTOPBIX 3TU
peaKkIu UayT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUHU, MOATBEPKAAIOIINE KaueCTBEHHBIM
COCTaB pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM MYTEM HOHBHI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBHIBATh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATUX PEeaKIlHii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIMH OT
pasnUYHBIX (DAKTOPOB; XapakTep CMEUICHUS XHMHYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (nmpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb XHUMHUYECKHE IIPOIECCHl, JIeKallhue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHON KHCIOTHI, aMMHaKa, a Takke cHopMHUpOBAaHHOCTH
MPEJICTaBICHU 00 OOIMMX HAYYHBIX MPHUHIIUIAX M KOJOTUYECKUX MPOOIeMax XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi 10N BELIECTBA B pAcTBOpPE», OOBEMHBIX OTHOILICHUI Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB II0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i 00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIISCTB, TEIJIOBOrO A eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYI0N U
71a00paTOpHBIM 000PYIOBAaHUEM, A TAK)XKE MTPaBHiIa OOPAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IJIAHUPOBATh M BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(paznmokeHuEe TEpOKCHIA BOJOPOAA B NPUCYTCTBUHM KaTalIW3aTopa, OMNPEICICHHUE CpeJIbl
PacTBOPOB BEIIECTB C MOMOIILI0 YHHBEPCATHHOTO WHANKATOPA, BIUSHUE PA3TUYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW pEeaKIuu, PEeaKIMh HOHHOTO OOMEHa, KA4eCTBEHHBIC PEaKIUU Ha
cynbdar-, kapOOHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau o Ttemam «Metamnely u «Hemeramib») B COOTBETCTBHM C IPaBWJIAMU TEXHUKU
0€30IaCHOCTH MPH 0OpaIEHNH C BEIIECTBAMH U JIAOOPaTOPHBIM 000PYIOBAHNEM, MIPE/ICTABIISATH
pe3yNbTaThl XMUMHYECKOTO JKCIEPUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaxuii 1 GOpMyIHMPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHUIO,
M0JIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaLUU, IHTEpHET U I1pyrux);

c(OpPMUPOBAHHOCTh YMEHHI COOMIOIATh MpaBWIA JKOJOTHYECKH IIeJIECO00pa3sHOro
MOBe/eHHUA B OBITY M TPYIOBOM JEATEIbHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbA U
OKpY’Karollel MPUPOAHOI cpenbl, 0CO3HaBaTh OMACHOCTh BO3CHCTBHS Ha >KMBBIE OPraHU3MBbI
onpeAenéHHBIX BellecTB, MoHUMasi cMbich nokasarens [1JIK, noscHaTh Ha nmpuMepax crnocoObl
YMEHBILEHUS U NPEJOTBPAIIECHUS X BPEJHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0Oy4YaroIIUXCsl ¢ OIPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBbS: YMEHHE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHUIA;

JUIA CJENbIX W CHa0OBHIAMIMX OOYYAIOIIUXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMuaeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm Kontpoubnsl | IIpakTnyeckn
NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoThl pecypeni
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pasneny 3
Pa3neu 2. Yriesogopoasbl
2.1 [IpenenbHbIC YTIIEBOAOPOIBI — ATKAHBI 2
59 HenpenenbHble yriieBoJOpPOIbI: AJIKEHBI, 6 |
aJIKaJINEHBbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBog0pOIbl 2
54 [IpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 |
uX rnepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciiopoacoaepskaue opranHudecKkue coeJuHeHHs
3.1 Crnuptsl. deHoun 3
39 Anbnernasl. KapOoHOBBIE KMCIIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoabl 3 1




Hroro no paszneny 13
Pasnen 4. A3zoTconeprkaiiye opraHudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Pa3znen S. BbicokoMoJIeKy/JIsIpHbIE COeINHECHUSA

5.1 ITnactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM ungposbie
Ne i/t P KouTtpoann IpakTHuyecku (upp )
NPorpamMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThI e padoThl
pecypcsl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKHUX 3
snemeHToB JI. . Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XVWMHYECKHUE pEaKUU 6 1 1
Hroro no pasneny 13
Pasznen 2. Heoprannueckasi Xumust
2.1 Merainbl 1
2.2 Hemerannsl 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u :Knu3HL
3.1 XWUMUA U )KU3Hb 4
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacoB 1 DJIEeKTPOHHbBIE

ara

Ne Kontpoan | Ilpakruuec uugposkie

Tema ypoka H3YyYCH

n/n Bcero HbIE KHe odpasoBareilb
usi

padoTbI padoTbI HblIe pecypchbl

IIpeameT opraHn4ecKoin XuMuu, eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE

Teopus cTpoeHUS OPraHUYECKUX
2 coequHenuilt A. M. Bytneposa, €€ 0CHOBHbIE 1
TOJIOYKEHUS

[IpencraBnenue o kiaccupuKanuu
opraHuueckux semects. HomeHnkiatypa
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AIKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAaa

Meran u 3TaH — npocTenire
MPECTaBUTENN ATKAHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTUjeH u MMPOIMUJICH — HpOCTeI\/’IH_II/Ie
MNpEACTAaBUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue
STUJIEHA U U3YYEHHUE €0 CBOWCTBY

Anxanuensl. byraguen-1,3 u
MetunOytanuen-1,3. [lonyuenue




CHUHTCTUYCCKOI'O KaydyKa U pC3UHbIL

10

AJKUHBL: COCTaB U OCOOEHHOCTHU CTPOECHHMS,
TOMOJIOTMYECKUH psifl. ALleTHIIeH —
MIPOCTENIINNA TPEICTABUTEND ATKUHOB

11

Beruncnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12

Apenbl: 6eH301 U ToyoJl. TOKCHYHOCTh
apeHoB

13

I'eneTnyeckas cBA3b yrjieBoaopoaos,
IMpUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM

14

[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOOB:
MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE He()TSHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu

15

[IpupoIHBIE HICTOYHUKH YIJIEBOIOPOOB:
MIPUPOIHBIN ra3 U NOMyTHbIE HEQTAHBIE ra3bl,
He(Th U NPOAYKTHI €€ epepadboTKu

16

Kontposnbnas pabota mo pazaery
«YTII€BOAOPOABD)

17

Hpe,[[CJ'IBHBIC OIHOATOMHBIC CIIUPTHI:
MCETAHOJ U OTaHOJI. BOI[OpOI[HaSI CBA3b

18

MHoroatroMHbI€ CIIUPTHBI: STUJICHTJINKOJIb U
TJIIALCPUH

19

@DeHo1: CTPOCHUE MOJIEKYJIbI, PU3NYECKHE U
XMMHYECKHE CBOICTBA, IPUMEHEHHE

20

Anpaerunpl: GOpMaNbAECTH U alleTAIbICTH .
A1ieToH

21

OI[HOOCHOBHBIG MMpEACIIbHBIC Kap6OHOBLIe




KHCJIOTBI: MypaBbUHAsA U YKCyCHas

[IpakTuueckas padbora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHON KHCIIOTBD»

3 CreapuHOBas U OJIEMHOBAsI KMCIIOTHI, KaK
MPEACTABUTENH BBICIIUX KaPOOHOBBIX KHCIIOT

24 Mpi1a Kak COJIM BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee AeCTBUE
CrnosxxHbie 3(Upbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

26 Kupsr: rusnponus, NpUMEHEHHE,
OuosI0ruYecKas pojb )KUPOB
VYrneBoabl: cocTaB, KilaccupUKaius.

27 Baxwuerime npencraBuTeNu: ri0K03a,
dbpykTo3a, caxapo3a

)3 Kpaxmai u nemironosa kak NpupoHbIe
MTOJTUMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepxaine opraHMuecKue
COEJIMHEHU S

30 AMMHBI: METUJIAMUH U aHUJIUH
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX
Ouosoruueckoe 3HaueHue. [lentuabl

1 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OCHOBHBIE OHATHS XUMUU




BBICOKOMOJICKYJISIPDHBIX COE€TUHEHHUI

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




11 KUIACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

KonTpoa
Bcero bHBIE
padoThI

IIpakTHye
cKHe
padoThI

JlaTa
usyue
HUS

DJIeKTPOHHbIE
nudpossie
o0pa3oBareJib
HbI€ pecypchl

XUMHUYECKUH 37IeMEHT. ATOM. DJIEeKTPOHHAs
KOH(UTrypanus aTOMOB

[Tepuonnueckuii 3akoH u [lepronnueckas
CHCTeMa XMMHYECKHUX 31eMeHToB /I, H.
MenneneeBa, UX CBSI3b C COBPEMEHHOU
TEOpUEU CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX COCIMHEHUI 10
rpyImmaM U nepuojaam. 3HaueHue
MEPUOIUYECKOTr0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB (.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CTpOGHI/Ie BEllleCTBA. XHMHUYECKast CBA3b, eé
BUBbI; MCXaHU3MBbI 06pa3OBaHI/I${ KOBaJEHTHOM
CBA3U. BOI[OpOI[HaH CBA3b

BanentHOCTS. BHCKTPOOTPI/IHaTeHBHOCTB.
CreleHb OKUCIICHUS. BemectBa
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O
CTPOCHUMA

IlonsTue o AUCIICPCHBIX CUCTEMAX. Hctunneie
" KOJJIOUJHBIC paCTBOPHI. MaccoBas gois
BCIIICCTBA B paCTBOPC




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeANHEHUN. ['eHeTnyeckas
CBSI3b HEOPTraHMYECKUX BEIIECTB, PA3IMUHBIX
KJIaCCOB

Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHU4YeCKOW U OPTaHUYECKON XUMUHU.
3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
COXpaHEHUs U TIPEBPAICHHS YHEPTUU TIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakunu. OOpaTuMble peakium.
XHUMHYECKOE paBHOBECUE

10

ITpakTruyeckas padota Ne 1. «BnusHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIINI»

11

Dnektponutnueckas auccounanus. [lonsrue o
BOZIOpoIHOM ToKazatene (pH) pacTtBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYEeCKUX U HEOPraHUUYECKUX BEILLECTB

12

OKHUCIUTENFHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.
[TonsATHE 00 AIIEKTPOIH3E PACIIABOB U
pacTBOpPOB coeit

13

Kontposnbnas pabota mo pazaery
«TCOpeTI/ILIGCKI/Ie OCHOBBI XUMHN»

14

Meraiuel, ux nosioxkenue B [lepuoguueckoit
CUCTEME XMMHUYECKHX 35ieMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrne CBOMCTBA
METaJIJIOB




CrutaBbl METAIIIOB. DIEKTPOXUMUYECKHUH Psilt

15 HaIpsHKEHUN METaJIOB
XHUMHUECKHE CBOMCTBA BaXXKHEUIIIMX METaJIJIOB

16 (HaTpuii, KaJIMi, KaJIbLIWI, MAarHUH,
ATFOMUHHIA) U UX COSTUHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

18 XuMHUYecKre CBOMCTBA IIMHKA, Kee3a U UX
COCIUHCHHI
[TpakTuyeckas pabora Ne 2. "Pemenue

19 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«MeTtamib»"
Hewmeramnsl, nx nonoxxenue B [leprnoanueckon

20 CHCTEME XMMHYECKHUX dneMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3znyeckue CBOMCTBA HEMETAILIOB.

21 Annotponusi HeMeTauIoB (Ha IpuMepe
KHCJIOPOAa, cepsl, pocdopa u yrieposa)

2 XHAMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHCHUI

3 XuMuyeckue cBoicTBa a3oTa, pochopa u ux
COCIMHCHUI

24 XHWMHYECKHUE CBOMCTBA YIiiepoaa, KpEMHUA U
HUX COeIUHEHUN

)5 [IpuMeHeHne Ba)KHEMIIINX HEMETAIOB U UX
COCJIMHCHUN

26 O06o01eHue 1 cucTeMaTH3aIs 3HAHUH 110

TeMme «HemeTamnery. Berauciaenus mo




YPaBHCHUAM XUMHUYICCKUX peaKHI/Iﬁ n
TCPMOXUMHYCCKUC pvaéTBI

[IpakTuueckas padorta Ne 3. «Pemienue

27 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"HemeTtasl"»

)3 KonTponbHas pabota no temam «MeTamuis»y U |
«Hemeramibn

79 Heopranuueckue u opraHnyeckue KUCIOThI. 1
Heopranuueckue u opraHnyeckue OCHOBaHUS
AmdoTepHble HEOPraHUYECKUe 1

30 OopraHuueckue coequHenus. ['enernyueckas |
CBSI3b HEOPTraHMYECKUX U OPTaHUYECKUX
BELIECTB
Posnb Xxumum B obecrieueHuH IK0JIOTHYECKOi,

31 HHEPreTU4ecKoil U MUIEeBON OE30MaCHOCTH, 1
Pa3BUTHUN MEIUIIMHBI
ITpencraBnenus 00 0OIMMX HAYUHBIX

32 IIPUHIUIIAX [POMBIIIIEHHOTO MTOIy4eHUS 1
BaXHEHIIINX BEILECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUAIIOB 1

34 XWUMUA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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