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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma mo xumuu ast 10 — 11 xmaccoB Ha ypoBHE cpelHEro o0mero oopa3oBaHus
pazpaboTaHa B COOTBETCTBHHM ¢ (eaepaibHOW paboyell MporpaMMoi CpeaHero OOIIero
o0Opa3oBaHus MO npeaMery «Xumus» (0a30BbIH ypOBEHB) Ha OCHOBE TPEOOBAHUI K pe3ylbTaTaM
OCBOCHHS (pefiepaTbHON 00pa30BaTEIHbHOM MporpamMMbl cpeaHero oobmero oopasoBanus (DPOIT
COO), mpencrasieHabIX B DeiepalibHOM TOCyIapcTBEHHOM oOpaszoBarensHoM crangapre COO,
¢ yuérom Konuenmuu npenogaBaHus y4yeOHOro mnpeamera «XuMus» B 00pa30BaTeIbHBIX
opramm3anusax Poccuiickoit  ®@eaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IpOrpaMMbl, M OCHOBHBIX TMONIOKeHUH «CTpaTeruu pa3BUTHS BocnuTanus B Poccuiickoit
®enepanuu Ha nepuon 10 2025 roga» (Pacnopsixenue IlpaBurenscrBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOAXO0/M0B K pa3pabOTKe MpOrpaMMbl IO XHWMHH, K OIpPEAEICHUIO 00uei
CTpaTeru 0O0y4eHHs, BOCIIUTAHUS U PA3BUTHUS O0y4arOUIMXCs CPeCTBAMU y4eOHOIo MpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIEC MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH II€NIeH, COJEp)KaHUS, Pe3ylbTaToB OOydYeHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

Xumuyeckoe o00Opa3oBaHHE, T[OJy4aeMOe€ BBIMIYCKHUKaMH  0011e00pa3oBaTenbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo UX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepIIAIOIIUM JTAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
LEHHOCTEH, MPUCYLIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OTU ILEHHOCTU
KacaroTcsl TMO3HAaHUS 3aKOHOB MPHUPOJIbl, (POPMUPOBAHMUS MUPOBO33PEHMS U OOLIEH KyJIbTYpPbI
YeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHol cpene. Peanusyercs xuMudeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 0oOpa3oBaHUsl CPeCTBAMH Y4€OHOTO TpeaMeTa «XUMUs», COAEPKaHNEe U TTOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHeIM(PUKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIECTBA, a TAaKkKe ¢ y4ETOM OOIIMX
Heseil ¥ NPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJib B COBPEMEHHOM

LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUsS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIb U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE TMIOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aMMOCBSA3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHUS.
TecHO B3aMMOJAEHCTBYS C JPYIMMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTajla HEOThEeMJIEMOMH
4acTbl0 MUPOBOHM KYJBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaxXJ0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa co3ujarelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HalpaBjleHa Ha pelleHHe IJI00aNbHBIX MPoOJieM YCTONYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIIMMH HENSIMU M HPUHIMIIAMU CPEIHEro o0Iero odpa3zoBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHNIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.
CocraBisitoliuMy npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypehl — «Opranndeckas XUMHS» U
«O01mas 1 HeopraHMYecKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SIBIISIOTCS



OCHOBBI 0230BOI1 HAYKU: CHCTEMa 3HAHUH 110 HEOPTAHUYECKOW XUMUH (C BKIIFOUCHUEM 3HAHUH U3
o0meld XUMUH) M OpraHudeckor xumMuu. DopMuUpOBaHWE MTAaHHOW CHCTEMbl 3HAHWHN TpU
W3YYCHUU TIpeaMeTa 00ecreynBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTO0OpAa3Hsl BEIIECTB
Ha OCHOBE OOIIUX MOHATUHN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkanusi KypcoB — «Opranudeckast xumus» u «O0m1as 1 HeopraHudeckas
XUMUS» chOpMHUpPOBaAHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3YyYCHHIO
yueOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCcTBa
paccMaTpUBaIOTCsI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABIECHUM O CTPOCHUM BEILECTB.
Cenenust 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YTJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATIHHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yriioMm 3peHusi B mpeamere «XuMHsS» 0a30BOT0 YpPOBHSI paccMaTpUBaeTCs
W3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUS TEOPETHUSCKUNW MaTepuan |
dakTonornueckrue CBEACHHS O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYJAIOIIUMCS TPEOCTABISETCSI BOSMOXKHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHa C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIIUH,
r1y0)Ke IMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIUH 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BaKHEMIIUX BEIIECTBAX, UX COCTAaBE, CTPOECHNUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B kKypcax 10 wum 11 KkiaccoB naiieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON IEsITeNbHOCTH YellOBEKa, CIOCOOCTBYIOT BOCIMHUTAHHUIO YBAKEHHUS K TMPOIECCY
TBOpPYECTBA B O0OJACTH TEOPUHU U MPAKTUYECKUX MPHUIOKEHUU XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHATH €€ NIl TIOTIOJHEHUs 3HAHUM, PelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi MOHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MI03HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM dKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH JKOJIOTUYECKUX TPOOIIeM, a Takke MpodieM cOepeKeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTepHasIOB.

B mnnane pemieHus 3amad BOCHUTAHUS, PA3BUTHUS W COLUAIH3AIUU OOYYArOMIMXCS

MPUHATBIE MPOTPAaMMON IO XMMHH TOAXOJbI K OMPEACICHUIO COJEPKaHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpuBaOT (OPMUPOBAHUE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHME /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOieM, IMOMCKa, aHAIn3a 1
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX JJsi TPUOOPETEHHS ONbITa TNPAKTHUYECKOH U
MCCJIEI0BATENbCKON IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHWU XUMUH.
B mpaktuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsl, TaK U Ha
YpOBHE CpeaHero oOrero oOpa3oBaHmMs, MPU ONPEACICHUH COACPKATEIHLHON XapaKTePUCTUKH
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUEM [EePBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TMPAKTUUYECKOM [EATETbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOU KyJbTypbl. C METOAUYECKOW TOYKHM 3pPEHUS] TAKOW MOAXOJ K OMPEACIICHUIO LieJei
W3Yy4YEHUs MIPEAMETA SIBJSICTCS BIIOJHE ONPABIAHHBIM.



CornacHo AaHHOM TOYKE 3pPEHUS TJIABHBIMU LEISIMU M3Y4YEHHs mpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:

e (QopmupoBaHHE CHUCTEMBl XUMHUYECKHMX 3HAHUM KaK BaXHEHUINEH COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JieKaT KJIIOYEBbIC MOHSTHS,
dyHIaMEHTAIbHBIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTU JOCTYHHBIX OOOOLICHHI MHMPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U
XUMHUYECKHX DPEaKIHi, HEeOOXOIUMBIX JJIsi IPUOOPETeHHs] YMEHUI OpPHUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUUECKHUX SIBIICHUN, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMEHHH U CHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHMUYECKOTO OSKCIEPUMEHTa, COOJIOACHUEM TMpaBHJ 0E30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepxarenbHas XapaKTepUCTHKA LENed M 3a/Jad M3ydeHus NpeaMmeTra B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B cHCTeME cpeaHero obmiero ooOpazoBaHusi. CerojHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydyeHus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHKAa 00II€00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSIMH aKTUBHOTO TOJYyYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cBsi3u ¢ 3THM npu U3yueHUHU NpeaMeTa «XUMHS» TOMUHUPYIOIIEE 3HaYeHNEe TPUOOPETAIOT
TaKHe LEeNH U 334, KakK:

e gjanTanus OOYy4alOIIMXCS K YCJIOBMSIM JTWHAMHUYHO Pa3BUBAIOIIETOCS  MHPA,
(GbopMUpOBaHNE HMHTEIUIEKTYyaJIbHO PAa3BUTONW JIMYHOCTH, FOTOBOM K €caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHSATHIO TPAMOTHBIX PELIEHUW B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHHEM;

e (QopmupoBaHue y O0OYYAIOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
MMEIOIINX YHHUBEPCAIbHOE 3HAYEHHUE I Pa3jIU4HbIX BUAOB JEATEIbHOCTH: pPEUICHUs
npoOjeM, TOMCKa, aHaiau3a ¢ 00paboTku uHOPMAIMKM, HEOOXOAUMBIX IS
MPUOOPETEHUST OMbITa JIEATENHHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B TO3HAHHH
XUMHUH, a TaKKe I OLUEHKH C TO3ULUN SKOJOTHYEeCKOW O€30MacHOCTH XapakTepa
BIIMSIHUSL BEUIECTB U XMMHUYECKHMX IPOIECCOB HAa OPraHU3M 4YeJIOBEKa U MPUPOJIHYIO
cpeny;

® pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTENIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
00y4aroIuXxcsi: ClIOCOOHOCTH CaMOCTOSITENTFHO MPHOOPETATh HOBBIE 3HAHMSI 110 XUMHUH B
COOTBETCTBUM C O KHU3HCHHBIMH TIOTPEOHOCTSIMH, HCIIOJIH30BaTh COBPEMEHHBIC
nH(OPMAaIMOHHBIE TEXHOJIOTUHU IS MOMCKA M aHajIn3a y4eOHON M HAyYHO-TIOMYJISIPHOMN
uH(}pOpMAIIUK XUMUYIECKOTO COICPKAHUS;

e (QopmupoBaHWE U pa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHSI, HAOTI0IATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpPHIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, TMPU IJITAHUPOBAHUH ¥ TPOBEICHUN XUMHUYECKOTO
HKCIIEPUMEHTA;

e BOCHUTAaHWE Yy OOy4arOmMUXCs YOSKIEHHOCTH B TYMaHUCTHYECKON HaNpaBIEHHOCTH
XUMHUHM, €€ BaXHOM pOMM B pEIIeHWH TJI00aNbHBIX MPOOJIEM pPalUOHAIBHOTO
MPUPOJONOIB30BAHMS, TOMOJHEHUS DHEPreTHYECKUX PECypcoB M  COXpaHEHUs
MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJMMOCTH OEpeXHOro OTHOLIEHHS K
OpPUPOJIE W CBOEMY 370pPOBBIO, a TaKKe NPUOOPETEHHUS ONbITa HCIIOIb30BAHMS
MOJIYYEHHBIX 3HAHUU JUIS TIPUHSATUS TPAMOTHBIX PEIICHUH B CHUTYyalMsX, CBA3aHHBIX
C XUMUYECKUMHU SBJICHUSIMHU.



B y4yeOHoM miaHe cpemHero oomero o0pa3oBaHUS MpEeaMET «XUMHs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00nacTu «EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

OOmiee 4nciIO 4acoB, OTBEAEHHBIX MJIsI U3YYEHHs] XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanusi, cocrapiser 136 yaco: B 10 kimacce — 68 gacoB (2 yaca B Henento), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

COILEPKAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA
TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHnyecKOl XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUEB MOJIYYEHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOeHUsI OpraHuuecKux coequHenuii A. M. bytieposa,
e€ ocHOBHbIC TMoOJIOKEeHHS. CTPyKTypHBIE (OPMYJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n30Mepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBnenne o0  KiIaccU(pUKAMK  OpraHWYecKux  BemiecTB.  Homenkiarypa
OpraHMYECKHUX COEJIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAHUS BAKHEHIINX
MIPEICTABUTENICH KIIACCOB OPTAaHMYECKUX BEIIECTB.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHHE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJICIUPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTaHUYECKUX BEUIECTB MPU HarpeBaHuM (IJ1aBJieHue, OOYTJIMBAaHUE U TOPEHHUE).
Yri1eBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psAx. MeTaH M 3TaH — mIpocTernine
MPEJICTABUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHUs |
TOPEHUsI ), HAXOXKJICHNE B MPUPO/IC, TTOJIYUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH psil. DTUIIEH U IPOMUIIEH — IPOCTENIINe
MPEACTABUTENN aJTKEHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA (peakuuu THAPUPOBAHUSA,
raJloreHUPOBAHUS, THIPATAIIUN, OKUCIICHUS U TIOJIMMEPHU3allnH ), TOTYYeHUEe U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwnOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHUECKUE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOTO KayuyKa U Pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHU psiA. ALCTWIEH —
MPOCTEHINNI MPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUN, TOPEHHUS ), TIOJIYICHHE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (hu3MuUeCKHe U XMMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMS), TOJYYEeHUE W TpUMEHEHHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceocmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJIyYeHUe U
npumenenue. TOKCHYHOCTh ~ apeHOB. [ 'eHeTHueckass CBSI3b  MEXKIY  YIVIEBOJOPOJAMHU,
MPUHAISKALMMHU K pa3InYHbIM KJlaccaMm.

[IpupoHbIe UICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIii ra3 U MONMyTHBIE He(TSIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrnocoObl mepepaOOTKu HEPTH: TEPEeroHKa, KPEKUHT
(TepMHuUECKH, KaTaTUTUYECKUi), mupoiau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.
OKCIIEpUMEHTATbHBIC METOJbl M3YYCHHS] BEIIECTB WM WX TPEBPAIEHUN: O3HAKOMJIEHHE C
oOpa3iiaMu TiiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIrupoBaHUE
MOJIEKYJT YIJICBOJIOPOJIOB W  TaJIOTEHOINPOM3BOIHBIX, MPOBEACHUE MIPAKTUYECKON PaOOTHI:
MOJIy4YeHHUE TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3a1aumu.

Borurcnenuss mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA MCXOMAHOTO
BEIIIECTBA WJIM TPOAYKTA PEAKIUH IO H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OIHOTO W3
MCXOJIHBIX BEIIECTB WJIU MPOJYKTOB PEAKILIUHN).

Kuciaopoacoaep:kamme opranudeckue coelMHeHUs




[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTpPOEHHE, (HU3UUECKUEe MU
XUMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU MeTaJlJIaMH, TajoreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeX Ay MOJIEKYyJIaMH CIUPTOB. JlelicTBUe METaHOJIa U 3TaHOJIa
HAa OpraHu3M 4eJoBeKa. MHOIrOaTOMHBIE CHUPTHI. DTUJIEHTIUKOIb W TJIUIEPUH: CTPOCHHE,
¢u3nueckue M XUMHYECKHME CBOWMCTBAa (B3aMMOJICHCTBHE CO MICTOYHBIMH METaJUIaMH,
KaueCTBEHHasl peakIysi Ha MHOrOAaTOMHbIE CHUPTHI). JlelicTBUe Ha OpraHu3M 4eJoBeKa.
[TpumeHeHre TIuIepUHa U 3TUIICHTJIUKOJIS.

@deHoi: CTpOeHUE MOJIEKYNbl, (pU3MYeckre U XUMHUYecKHe CBoicTBa. TOKCHYHOCTH
¢denona. [lpumenenue Qenoa.

Anpperuabl U kemonwvl. DopmanbAerui, aueTajibACTUA: CTpoeHHe, (unueckue Hu
XUMHUYECKHE CBOHCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHHE.

OHOOCHOBHBIEC TIpeeTbHbIE KapOOHOBBIC KHCIOTHL.. MypaBbuHAs U YKCYCHAs KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYEeCKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIIus
TepuUKaAMK), TOoNydeHHe W mnpuMeHeHne. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
ux Mmotoiee aeiicreue. CiaoxHble 3(pUpHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCHOT. ['miuponus
cnoxHbIX 3upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonorndeckas poib KUPOB.

VYrieBobl: cocTaB, KiaccupUKaIus yriieBo10B (MOHO-, TU- U MoJmcaxapubl). ['moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI, (PU3NYECKHEe U XUMHYECKHe
cBoiicTBa (B3aumojeictBue ¢ ruzapoxkcunom wmeau(ll), oxucieHne amMMmHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHnue, ouonoruyeckas poib. DorocunTes. Opykrosa kak uzomep riroKko3bl.Kpaxman u
[EJUTI0N03a KaK MpUpoAHble monuMepsl. CTpoeHue kpaxmana U 1eiutonao3bsl. dusndeckue u
XUMHUYECKHE CBOIMCTBA KpaxMmaia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIMsI C HO/IOM).
OKcliepUMEHTAIbHbIE METO/Ibl M3YYEHHs BEIIeCTB M WX MPEBPALICHUN: MPOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMmoaelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3aaum.

Bbruucnenust mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOIO
BElleCTBa WJIM NPOAYKTa pPEaKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
MCXOJIHBIX BEIECTB WJIM MPOAYKTOB PEAKIINN).

A3oTcojepxaniye opraHuyecKkne coeANHeHusl.

AMuUHBI. MeTuIaMuH ¥ aHWIKMH: COCTaB, CTpOeHHe, (PU3NYEeCKHe U XUMHUYECKHE CBOICTBA
(ropeHme, B3aMMOJICHCTBHE C BOJAOW H KHUCIOTaMH). AMHUHOKHCIOTHI Kak ampOTepHbIe
opraHuyeckue coequHeHus. OU3NUECKUEe U XMMUYECKHE CBOICTBa aMUHOKHCIIOT (Ha mpumepe
rmnuHa). bruomornueckoe 3HaueHHE aMHHOKHUCIIOT. [lenTuast.

benku kak mpUpoHbIE BHICOKOMOJEKYJSpHBIE coequHeHus. llepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AeHATypauus,
Ka4eCTBEHHBIE pEaKIMH Ha OENKH.

OKCIepUMEHTAIbHbBIE METObl M3YUYEHHUS BEIECTB U UX MPEeBpallleHUui: HaOII0IeHNE U ONHCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalusl OEIKOB IIPU HArPEeBaHUH, LIBETHBIE PEAKIIUU OCJIKOB.
Bbicokomouieky IsipHbIe COeIUHEHHUS

OCHOBHbBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, IMOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3ALUS U TOJTMKOHICHCAITHUS.
OKCIEepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB W WX TMPEBpalllEHUH: O3HAKOMJICHHE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.




MeXnpeAMETHBIE CBS3H.

Peanmm3zanusi MeXNpeaIMETHBIX CBS3€M MNpH HM3y4YEHUH OpraHudeckod xumuu B 10 Kkiacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
TIOHSATHH, SBIISIOIINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.
OO0me ecTeCTBEHHO-HAy4YHBIC MOHATHUS: SBJICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTE3, Kiaccu(UKalus, MEPUOJUYHOCTh, HAOIIOJCHHE, W3MEPCHUE, SKCICPUMEHT,
MO/JICIINPOBAHUE.

®dwusuka: MaTepus, DHEPrusi, Macca, aToOM, JJICKTPOH, MOJIEKyJa, YHEPTeTUYCCKUH YpPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (pU3MUECKUE BETUYMHBI U €AUHUIIBI
WX U3MEPCHUSI.

Buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BeLIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.
TexHONOrHsI: THINEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO ITMTAHHsSI, MOIOIINE CPEICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHYCCKHIX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XUMHH

XuMHUecKuil aneMeHT. AToM. Slapo aroma, H30TONbI. OJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepnonnueckun 3akoH u Ilepuomuueckas cucreMa XUMHUYECKHUX DJIIeMEHTOB [l
U. MenpneneeBa. Csi3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHUYECKHUX
anemeHToB JI. 1. MeHzeneeBa ¢ COBPEMEHHOM TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBSI3b. Buabl XUMHUYECKOW CBSI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJIsIpHAs, MOHHAsA, MeTalnueckas). MexaHu3mbl oOpa3oBaHUsl KOBaJEHTHOU
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
OnexTpooTpuuaTenbHOCTh. CTeneHb okuciaeHus. MoHbI: KaTMOHBI M aHMOHBLBemecTtBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BeleCTBa. THIIbI
KPUCTAIZIMYECKUX PEIETOK. 3aBUCUMOCTb CBOWMCTBA BEUIECTB OT THUIA KPUCTAIUIMYECKON
pELIETKU.

ITonsaTne o gucnepcHbIX cuctemax. FIcTUHHBIE U KOJUIOUIHBIE pacTBOphl. MaccoBast 1011
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHndeckux coennHeHuil. HomeHknaTypa HeEOpraHMYeCKHX
BEIECTB. ['eHeTHyeckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Kimaccudukanuss XMMHUECKUX peakUuid B HEOPraHMYECKOH u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS! MACChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpallECHUs
SHEPruM MNpH XUMHUYECKUX peakiusx.CKopocTh peakiuu, €€ 3aBUCHUMOCTb OT pPa3IMYHBIX
daxTopoB. OOpaTtumsble peakinu. XuMH4eckoe paBHoBecre. DaKkTophl, BIMUSIONME Ha COCTOSIHUE
xumuueckoro pasHoBecus. [Ipuanun Jle [arense.

Onexrponutuyeckas nuccoruanus. CuiabHble M ciaalOble 35eKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IIEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKcliepUMEHTAIbHbIE METO/Ibl M3YYEHUS BEUIECTB M UX MPEBPALICHUN: AEMOHCTpALUs TaOJIHIL
«llepuognueckas cucrema xumuuyeckux snemeHToB [[. . MenaeneeBa», u3ydeHne Mojeleu




KPUCTAIMYECKUX PEIIETOK, HAOMIOJEHNEeH OIMUCAaHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX
OTIBITOB (Pa3yIoKEHHE MEePOKCUIa BOAOPOIA B MPUCYTCTBUU KaTallM3aTopa, OMpeeIeHHE CPEeIb
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAILHOTO HHIWKATOPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEJICHUE MTPAKTUUYECKON paboThl «BiusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKOM
peakuumn».

PacuérHble 3a1auu.

Pacuérbl 1o ypaBHEHMSIM XMMHUYECKHUX PEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHUE PaCUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasi JOJISI BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxenue HemeTtaiuioB B Ilepuoanyeckoid cuUcTeME XHMHUYECKUX
anemenTtoB JI. U. MenneneeBa u 0COOEHHOCTH CTPOCHHs aroMoB. (DHU3MUECKHE CBOICTBa
HEMETAJJIOB. AJIOTPONHS HEMETAJNIOB (Ha pUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).
XUMHUYECKUE CBOWCTBA BAKHEHIIIMX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KpEMHUSI) M UX COCAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIMUX KHUCIOT, BOJOPOIHBIX
coenuHeHui). [I[puMeHeHne BaXKHEUIINX HEMETANIOB U UX COCTMHEHUM.

Mertannel. [Tonoxenue metaninoB B [lepuoanueckoit cucteMe XUMHUYECKUX 3J1€MEHTOB /1.
N. MenpaeneeBa. OcoOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOmiue
¢buznueckue cBoiicTBa MeTayioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUN P HAMpsIKECHUH
MeTauIoB. XMMHYECKHUE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUN, KaJIUM, KaJbIUH, MarHui,
ATIOMUHHUM, [UHK, XpOM, >KelIe30, MeIb) U uX coenurHeHui. OOmme crnocoObl MOTyYEHUS
MeTauioB. [I[puMeneHre MeTamioB B ObITY U TEXHUKE.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YUYEHUsl BEIIECTB W MX MPEBPALICHUN: M3YYEHHE KOJUIEKLIUU
«MeTtaiibl W CIUIaBBI», OOpPA3IOB HEMETAJIOB, PEHICHHE JKCICPUMEHTAIBHBIX —3ajad,
HAOIO/ICHUE M ONHMCAaHWE JEMOHCTPALMOHHBIX W JIa0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUJPOKCHIA aJIFOMUHUS C PACTBOPAMU KHUCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMM HA KaTUOHBI
METaJlIOB).

PacuérHble 3a/1a4uu.

Pacuérbr macchl BemecTBa Ui 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACcCe WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEHIECTB, pacu€Thl Macchl (00bEMA, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CTIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuUMUA U KU3HD

Ponp xumum B oOecHeueHHWH OKOJOTHYECKOW, OSHEPreTHYeCKOW |  MHUIIEeBOU
0€30MacHOCTH, Pa3BUTHUU MEIUIMHBL. [IOHATHE O HAyYHBIX METO/JAaX TO3HAHUS BEIIECTB U
xumudeckux peakiuil. IlpencraBnenus 00 OOMMX HAyYHBIX MPUHIMIAX MTPOMBIIIIICHHOTO
MOJTYyYEHHS BAKHENIITUX BEIIECTB.

YenoBek B Mupe BELIECTB U MaTEpUANIOB: BAKHEHIIUE CTPOUTENIBHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KPacKu, CTEKJIO, KE€paMHKa, MaTepUaNIbl [JIs DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHEe U MUHEpaJIbHbIC yI00pEHUS.

XuMUg U 370pOBbE YEJIOBEKA: MpPAaBUJIA HUCIOJIb30BAaHUS JICKAPCTBEHHBIX IPENapaTos,
IpaBuIIa 0e30MmacHOTo HCIIOJIb30BaHUS IperapaTroB OBITOBOM XUMUU
B MMOBCEHEBHOM )KU3HM.

MeXnpeAMETHBIE CBS3H.

Peanuzanus MeXNpeaAMETHBIX CBsI3€d NpU M3y4eHHH OO0IIeld W HeopraHuyeckoil xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK
W TIOHATHH, SBISIONIMXCS CUCTEMHBIMHU JUISI OTIEIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OOme ecTeCcTBEHHO-HAy4YHbIE TOHSATHSA: HAy4dHbIH (DAaKT, THMOTE3a, 3aKOH, TEOPHSs, aHaJIHu3,
CUHTE3, KIacCHU(pUKaIusi, NEePUOAUYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJAECIUPOBaHNE,
W3MEpPEHHUE, SIBJICHUE.

®usuka: Marepusi, DSHEpPrus, Macca, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HMOH, H30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBa, PU3NUECKUE BEIIMUUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTb.




buonorus: xierka, opranusm, 3KocucreMa, omocdepa, MakKpo- ¥ MUKPOIIIEMEHTHI, BUTAMUHEI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMBIE, TOTLTUBO, PECYPCHI.
TexHONOrHs: XUMHYECKas HPOMBIIIICHHOCTh, METAJUTYPrus, IPOU3BOJCTBO CTPOUTEIbHBIX

MaTcepuajosB, CEIbCKOXO031CTBEHHOE IMpou3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
(bapMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impenaparos,
IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcepuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHMS OOYYarOIIMMHCS
poTrpaMM CpPEAHEro OO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
POTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIX 0.

B cooTrBeTcTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeaMeTa «XHUMHUS» Ha YPOBHE CpEIHEro o0mero oOpa3oBaHHS
BBIJICTICHBI CJIEYIOIINE COCTABIISAIOLIME!

® O0CO3HaHUE OOYYaIOIIMMHCS POCCUUCKONW T'PAKIAHCKOW HMIECHTUYHOCTH — TOTOBHOCTH K

CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

e HaIMYME MOTUBAILMM K 00yUEHHUIO;

® [[eJICHANPABJICHHOE Pa3BUTHE BHYTPECHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUMU;

® TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJACTBOBATHCS B CBOCH JESTEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAaHOBKAMM, IPUCYIIMMH LEJIOCTHOM CUCTEME XUMUYECKOTO
o0Opa3zoBaHus;

® HaIMYME MPAaBOCO3HAHUS SKOJIOTMYECKOH KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U

CTPOUTb KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeaMeTa «XHUMHS» TOCTUTaloTCs B €AUHCTBE y4eOHOM
Y BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKMMHM, COLMOKYIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO Tpa)KAaHCKOro OOIIecTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEACHMS, CIOCOOCTBYIOIIMMHU Mpoleccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH 00YJaroINXCsl.
JIMuyHOCTHBIE PE3YNbTAaThl OCBOEHHS NpeaMeTa «XHMHUS» OTpaxarT CcHOPMHUPOBAHHOCTh
OMbITa TO3HABATEIbHOM M TNPAKTHUECKON MAESITEIbHOCTH OO0YyYaloIMUXCs M0 pealu3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:
1) rpa:kIaHCKOro BOCIIMTAHMS
® 0CO3HaHMs OOYYAIONIMMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB M 00S3aHHOCTEH, yBaXKCHHS
K 3aKOHY U NPaBOMNOPSAKY;
® T[pEeACTaBIEHUS O COLHUAIbHBIX HOPMAax M MpPaBHJIaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE;
® TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATENIBHOCTU MPU CO3JaHUN yIEOHBIX MPOEKTOB,
peleHMH  y4yeOHbIX W TIO3HABaTENIbHBIX 33734,  BBIMOJIHEHUH  XHUMHUYECKUX

JKCIIEPUMEHTOB;

e CcrocoOHOCTM TOHUMATh W TPUHUMATh MOTHUBBI, HaMEPEHMS, JIOTUKY U apryMEHTHI

JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) IATPHOTHYECKOTO BOCTUTAHUS:
® [ICHHOCTHOI'O OTHOWICHHMS K HMCTOPUYECKOMY M HAy4YHOMY HACICIHIO OTEYECTBEHHOMN
XUMUH;



YB@KEHHUsSI K MpPOIECCy TBOPYECTBA B OOJACTH TEOPHUHM M MPAKTHYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAaHHA TOrO, 4YTO [JOCTHIKCHHMS HAyKU €CThb pE3yJbTaT JJIUTEIbHBIX
HaOJII0/IEHU I, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSHHOIO TpyAa YYEHBIX
U IIPaKTUKOB;

UWHTEpECa M II03HABATEIBHBIX MOTHBOB B IIOJYYCHMM M IIOCIEAYIOUIEM aHaJIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O NTOBEJICHMUS;
CIIOCOOHOCTH  OLIEHHMBAaTh CHUTYyallMd, CBSI3aHHbIE C XUMHYECKUMHU SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYACHh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBbI
U IICHHOCTH,

FOTOBHOCTU OLIEHUMBATh CBOE IOBEICHUE M IOCTYNKH CBOMX TOBApUUIEH C MO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MOCTYIIKOB;

4) ¢hopMHUPOBAHUS KYJIbTYPbI 3/10POBbSI:

NOHMMAHUS LIEHHOCTEW 370poBOro M Oe3omacHoro obpasza >KHW3HHM, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (M3UYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

COOIOZICHHSI TIPaBHUJI OE30IaCHOTO OOpAIIeHUsI C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HHU U B TPYJOBOH JIEATEILHOCTH;

INOHUMAaHHA [OCHHOCTU IIpaBUJI HWHAWBUAYAJIBHOI'O MW KOJUICKTUBHOI'O 0e301acHoro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIICACTBUN M HENPHITHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS aIKOTOJIs,
HApKOTHKOB, KypEHHSI);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIENOBATENbCKON J1eATeIbHOCTH,
0OIIECTBEHHO TOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITETLHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YyYacTHE€ B PEHICHUH TMPAKTHUYECKUX 3a7a4 COIUAIBHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYalbHOW TpaeKTOpuu oOpa3oBaHMUs,
Oynymeil mpodeccun M peanu3alid COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEM K XUMHH, HWHTEPECOB U MOTpeOHOCTEH
00111eCTBA;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

DKOJIOTMYECKH  I1eJeco0Opa3HOTr0  OTHONICHHS K  TOpUpolie, KaK  HCTOYHHKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIe;

[IOHUMaHUS TI100aJIBHOTO XapakTepa SKOJIOTUYCCKUX HpO6J’IeM, BIINSTHUSI DKOHOMHUYCCKUX
MPOIECCOB HA COCTOSTHUE TPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOIUMOCTH UCTIOF30BaHUS JOCTHKCHUN XUMHH JIJISI PEIICHHsI BOIIPOCOB
paIoOHAIBHOTO MIPUPOIONOIB30BaAHUS;

AKTUBHOT'O HEMPUATHUS AEHUCTBUH, TPUHOCAIIMUX BPEI OKPYKAIOWIEH NPUPOIHOU Cpene,
YMCHUA IIPOTHO3UPOBATH He6ﬂaFOHpI/I$ITHI)Ie OKOJIOTUYCCKHUEC IIOCJIICACTBUS
IpeIIPUHIMAEMBIX JEHCTBHUI U IPEIOTBPAIIATh UX;

HaJIM4YWg Pa3BUTOr0 SKOJIOTMYECKOIO MBINIJICHUA, SKOJOTHYECKOU KYJbTYpPbI, OIIbITA
JIEATEIBHOCTH 3KOJIOTMYECKOW HAIpaBIECHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS HMHU B
MO3HABATENILHON, KOMMYHHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M yMEHUs
AKTHBHO MPOTUBOCTOSITH MJICOJIOTHU XeMopoOuu;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:



c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBCHHOM MPAKTHUKH;

NOHMMaHMA CHeNM(PUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHHU
paIMOHATBPHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00
OKpYKalolleM MHPE KaK O €IMHCTBE MPUPOJbl W YEIIOBEKAa, B TO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH TPOOIIeM COXPAaHEHHUs IPUPOTHOTO PABHOBECHS;
yOeXKIIEHHOCTH B OCO0OW 3HAYMMOCTH XUMHH JIJIsl COBPEMEHHOHM IUBWIN3ALMU: B €€
T'YMaHUCTUYECKOH HAampaBJICHHOCTH M BaXXHOH pOJM B CO3JaHUM HOBOH 0a3bl
MaTepUaIbHOW KYJIBTYPHI, PEHICHUH TJIOOATBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTH
YeJIOBEUECTBA — CHIPhEBOM, SHEPIeTUICCKOHN, TUILEBON M 3KOJIOTHYECKOW O€3011acHOCTH,
B pa3BUTHUU MCAWUIUHBIL, oOecreueHun YCHOBI/Iﬁ YCIICHIHOTIO Tpyda U SKOJOIMYCCKU
KOM(OPTHOM KU3HU KKIOTO WiICHa 00IIECTBa;

GCTGCTBGHHO-HaY‘{HOﬁ rpaMOTHOCTH: TIOHHMMaHUA CYHIHOCTH MCTOHJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMbIe
3HAHUS I aHAINW3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUpPA U IMPOUCXOISIINX B
HEM I/I3M€H€HHI>1, YMCHUA [CJIaThb 000CHOBAaHHBIE 3aKJIIOYEHUsS] Ha OCHOBE Hay4YHBIX
(haKTOB U MUMEIOLIUXCS IAHHBIX C IEITbIO TIOTYYCHUS JIOCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XHMHYECKUE 3HAHHS I PEHICHHS
Hp06HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlHUAX,

UHTEpeca K MO3HAHUIO U UCCIICI0BATEIILCKOM I TEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUN 110 XMMHHU B COOTBETCTBUHU C >KH3HECHHBLIMU
NOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iudHbIX cdepax npodeccnoHaATbHON
JESTCIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4eOHOro mpenMera «XHUMHUS» HAa YpOBHE

CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauMMble ISl (DOPMUPOBAHUST MHPOBO33PEHHUS OOYUaAIOUIUXCS MEKIUCIUILIMHAPHbBIE
(MexXTpeaMeTHble) OOIeHAayYHbIe TOHATHS, OTpaXarolue IEeJIOCTHOCTh HaydYHOU
KapTUHbl MHUpPa U CIHEUU(PHUKY METOAOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, HHEPrus, SIBJICHHE, MPOLECC, CHUCTeMa, Hay4dHbIH (hakT,
NPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCClIeoBaHHe, HaOIIoAeHue,
U3MEpEeHHe, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  y4deOHble  JACWCTBUS  (MMO3HABAaTelbHbIE,  KOMMYHHUKATHBHBIC,
peryisTHBHbIE), oOecrneunBaromue (GpopmMupoBaHue (HYHKIMOHAIBHOW TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCSl  UCMOJB30BaTh  OCBOEHHBIE  MEKIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE NEHCTBUS B MO3HABATEIbHON U
COIIMAIbHOW MPAKTHKE.

MeTaHpe,Z[MCTHBIC PE3YJIbTAThl OTPpAXAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘leGHBIMH
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMUA H@ﬁCTBHﬂMI/I.
OB.]'[aIleHI/le YHUuBEpPCAJAbHBIMHU yqeﬁanMn MMo3HaBaTECJIbHBIMHU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh U aAKTyaJIM3UpPOBaTh IMpoOJIeMy, BCECTOPOHHE €
paccMaTpuBaTh;

OTIpeNeNATh LEIH JEATeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHUH HX IOCTHIKEHHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIILHOCTHU C ITOCTABICHHBIMHU IIEISIMHU;



UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIUICHUS — BBIIETSATH
XapaKTepHble MPU3HAKW TOHATUNA M YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS JIJISI OOBSICHEHUS OT/ICTHHBIX (PAKTOB M SBIICHUM;

BbIOMpATh OCHOBAaHUS W KPUTEPUU JUIS KiIacCU(PHUKAIMM BEIIECTB M XHUMHUYECKUX
peaKIuii;

yCTaHaBIUBATh IPUUYUHHO-CIICCTBEHHBIE CBSA3U MEX1Y U3Yy4aeMbIMHU SIBICHUSIMU;
CTPOUTH JIOTMYECKUE pPACCYXKICHUS (MHIYKTUBHbBIC, MACAYKTHBHBIC, [0 aHAJIOTHH),
BBISIBJIAIT  3aKOHOMEPHOCTHM W TMPOTHUBOPEUHsT B PACCMATPUBAEMBIX  SBJICHUSX,
(bopMyIUpOBATH BHIBOIBI U 3aKIIOUYCHHUS;

MPUMEHSTH B MPOLIECCE MTO3HAHMSI, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, MPeoOPa30BBIBATh MOJACIBHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI)
JJIeMEHTa, XUMuYeckas (Gopmyia, yYpaBHEHHE XMMHMUYECKON peakluuud — MpH PeIIeHUU
y4eOHBIX MMO3HABATEJBHBIX M MPAKTUUYECKUX 3aJ]1a4, IPUMEHSATh HAa3BAaHHBIC MOJCIIbHbBIC
MPEJICTABICHUS JJIsl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB HW3Yy4aeMbIX BEILECTB U
XUMHYECKUX PEaKIUM.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:

BJIQJIETh OCHOBAMM METOJIOB HAyYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIN;
dopMynupoBaTh LEIM W 3aJa4d MCCIEIO0BAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHbBIE BOIPOCHI B KayecTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI JIJIs1 (POPMUPOBAHUS THUIOTE3BI MO TPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

BIIQJICTh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA M IPOBEIACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YyMEHHUS HaOd0AaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO IPOrHO3UPOBATh €ro pe3yibTar, (OpMYIUpPOBaTh OOOOIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIECIOBAaHUS, COCTAaBJIAThH
00OCHOBaHHBIN OTUET O MPOJieNIaHHOM padoTe;

NpUoOpeTaTh ONBIT YYEHHUYECKOH MCCIIeI0BaTEIbCKOW M IMPOEKTHOM JIEeATENbHOCTH,
MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIbHOMY IOUCKY METO/I0B PELICHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB [TO3HAHMS.

3) pabdora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3lIMYHBIX HMCTOUYHUKAX HMH(OpManuu (Hay4yHO-TIOMYJIspHAs
JUTEepaTypa XUMHUYECKOTO COJep)KaHus, CIpaBouHble mocoOus, pecypcel MHTepHeTa),
aQHAIM3UPOBATh UH(OPMALIMIO Pa3IMYHBIX BUAOB M (OPM IpencTaBiIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUNBOCTE;

dbopMynupoBaTh 3ampoChl M MPHUMEHSATH pa3IMYHbIE METOJbl IpPHU TOUCKE M OTOOpe
uH(popMalu, HE0OXO0AUMOH /17151 BBITIOJIHEHUS YUeOHBIX 33/1a4 ONpPeAeEHHOTO TUIIA;
nproOpeTaTh OMBIT UCHOIB30BAHUS HH(DOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHNA U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (pOpMY NpeacTaBieHus: HH(GOpMauu (CXeMBbI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAY4YHBIM S3bIK B KauecTBE CpEACTBA NpU paboTe ¢ XUMHUYECKOM
uH(popMalel: TPUMEHATh MEXNpeAMeTHbIE (PU3NUecKre U MaTeMaTH4YeCKHUEe) 3HAKH U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OB.Haz]e}me YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3a/laBaTh ~ BONPOCHI IO  CYHIECTBY O0OCyXJaeMoll TeMbl B  XOJe Juajora
W/WIA  JTUCKYCCHH, BBICKAa3bIBaTh WJEH, (POPMYIUPOBATH CBOM  MPEIIIOKCHHS
OTHOCHTEJILHO BBITIOJIHEHUS TPEJIOKEHHON 3a1a4H;

BBICTYIIATh C MpE3eHTAlMeN pe3yabTaTOB MO3HABATEIBHON JEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBIIOJHEHUH XUMHUYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOTHI [0 UCCIETOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB,



peanuzanuu y4eOHOTrOo IIPOEKTa u bopmynupoBaTh BBIBO/IbI
IO pe3ynbTaTaM IPOBEIEHHBIX HCCIEIOBAHUHM ITyTEM COTJIACOBAHMS IO3WIHN B XOJ€
o0CyxIeHUsI 1 0OOMEHAa MHEHUSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryasTHBHBIMH 1€CTBUSIMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TO3HABATENILHYIO JEATEIbHOCTD,
ompeznenss e€ UeAM M 3a7auyd, KOHTPOJIMPOBaTbH M IO Mepe HEOOXOAUMOCTH
KOPPEKTHPOBATh TNpEAJaracMblii auropuT™M JEHCTBHH TpU BBINOJHEHUU YYEOHBIX WU
HCCJIEI0OBATENbCKUX 3aja4, BRIOMpaTh Hanbosee 3P(EeKTUBHBIN CIOCOO0 MX pEIIeHUs C
y4€TOM MOTY4EHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIUSX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE caMoOaHalu3a H
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTPaxaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOM COCTABISIONICH €CTeCTBEHHO-
HAyYHOW KapTHHBI MUPA, POJIM XUMHUH B IMIO3HAHUU SBIICHUN TIPUPOJBI, B (DOPMHUPOBAHHH
MBIIUICHUST U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIMOHAIBHON TIPpaMOTHOCTH, HEOOXOIUMOM
JUISL peIlIeHUs TPAKTUUECKHX 3a/lad M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM cpelie;

BJIAJICHUE CHUCTEMOM XHMHWYECKMX 3HAHUK, KOTOpPAs BKJIOYAET: OCHOBOIOJAraKOIINeE
HNOHATUS (XMMHMUYECKUH DIIEMEHT, aToM, 3JEKTpPOHHas o0o0JiouKa aroma, MOJIEKyJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XHMMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpaIIéHHas), MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YIIIepOTHBIHI
ckeneT, GyHKIMOHATIbHAs TPYyIIa, paguKail, U30MepUsi, H30MepPbl, TOMOJIOTUYECKUH Psif,
TOMOJIOTH, YTJEBOJOPOJbI, KHCIOPOA U a30TCOJEpallhe COEIUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHHUS); TEOPUH U 3aKOHBI
(Teopusi cTpoeHusi oprannueckux BemectB A. M. bytinepoBa, 3aKk0oH COXpaHEHHUS MacChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKNE 3HAHUS,
JeXKalre B OCHOBE NMOHUMAHMS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakTonoruueckue CBEIACHHS O CBOWCTBaX, COCTaBe, TMOJIY4YEeHHUH | Oe30MacHOM
WCIIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTH XapaKTePHbIC MPU3HAKU MTOHSATHUH, YCTaHABINBATh
WX B3aMMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIME IOHSTHS TPHU OIMKUCAHUU COCTaBa,
CTPOEHHUSI U MPEBPALIEHUN OPraHUYECKUX COECTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUUYECKYIO CUMBOJIUKY JJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (GOopMysn OpraHuyYecKux
BEILIECTB U YPaBHEHUU XUMHUYECKHUX pEAKIUH, H3rOTaBIMBATh MOJEIU MOJIEKYI
OPTaHWYECKUX BEIIECTB ISl WUTIOCTPAIIMM HUX XHUMHYECKOTO W TPOCTPAHCTBEHHOTO
CTPOECHHS;

chOpMUPOBAHHOCTh ~ yYMEHUW  YCTaHaBIMBATh  MPUHAJICKHOCTh  W3YYEHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHHUIO K OMPENeIEHHOMY Kiaccy/Tpyrie
COEIMHEHUN  (YrI€BOMOPOABI,  KHUCIOPOJ M a30TCOAEpXKAIME  COEOUHEHMS,
BBICOKOMOJICKYJISIPHBIE COCMHEHHUs), JJdaBaTh MM Ha3BaHUS TI0 CHCTEMaTUYECKOU
HomeHknarype (IUPAC), a Takke NOpUBOAWTH TPUBHUAIbHBIE Ha3BaHUS OTIEIbHBIX
OPTaHWYECKUX BEMIECTB (ATUJICH, MPOMIJICH, AaleTWICH, JTUJICHTINKOJb, TIHUIEPHH,
denon, dopManpaerua, aneTalbIeTu]l, MypaBbUHAs KHCIOTa, YKCYyCHas KHCIOTa,
OJIEMHOBAsI KHMCIIOTA, CTEapUHOBasl KUCIIOTA, TII0KO03a, PpyKTO3a, Kpaxmaj, LeJII003a,
TJIUIMH);

c(OpMUPOBAHHOCTh YMEHHS OMNPENENATh BUAbl XUMUYECKOW CBSI3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,



e chopMHPOBAHHOCTH YMEHUSI MPUMEHSThH IMOJIOKCHHUSI TECOPHH CTPOCHHUS OPTaHHYECKHUX
BeuiectB A. M. bytnepoBa ansi OObsICHEHHMsSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOEHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

e chopMHpPOBAaHHOCTh YMEHUW XapaKTEepHU30BaTh COCTaB, CTpPOEHHUE, (QuU3MUYecKue u
XUMHUYECKHE CBOICTBA TUIWYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKUX
BEIECTB (METaH, 3TaH, 3TUJICH, MPOMWIICH, aleTuieH, Oyraauen-1,3, meTunOyraaueH-
1,3, OeH30i1, MeTaHOJ, 3TaHOJ, JTUJIEHTIUKOJb, TJIULEPHUH, (PEeHON, aleTalbIeru/,
MypaBbHUHas M YKCyCHas KHCJOTHI, TJIIOKO3a, KpaxMmai, LEJUII0J03a, aMUHOYKCYCHas
KHUCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXKAY HHUMH YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

e copMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJIOPOAHOTO CBIPbS
(HedTh, MPUPOMHBIN Ta3, Yrojb), CHIOCOOBI HMX TEPEPadOTKH M TPAKTUYECKOE
IpUMEHEHHE TIPOTYKTOB IIepepadOTKH;

e chopMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHHS MO XUMHYECKHM YPaBHEHHSIM
(Macchl, 00bEMa, KONMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU IO
U3BECTHBIM  Macce, OO0BbEMY, KOJIMYECTBY OJHOIO W3 HUCXOAHBIX  BEIIECTB
WM MIPOJYKTOB PEAKIUN);

e CchOpPMHPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX METOJIAaX
HAy4YHOT'O TMO3HAHMS, MCIOJIb3YEMbIX B XUMHH MPU W3YYECHUU BEIIECTB M XUMHUYECKHUX
ABIeHUN (HaOMIOZCHHE, M3MEpPEeHHEe, HKCIEPUMEHT, MOJEIUPOBAHHE), HCIOIb30BaTh
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsl MPUHATUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BELIECTBAMH U UX MIPUMEHEHHEM;

e chopMUpOBAaHHOCTH YMEHUN COOJIFO/IATh MPaBUJIA MOJIH30BAHUS XUMHYECKON MOCYI0N 1
7a00paTOpHBIM O0OpYZOBAaHMEM, a TaKKe IpaBHja OOpaIIeHUS C BEIIECTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMH IO BBITOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

e CchOpPMHUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBIMOJHATH XUMHUYECKUM SKCIEPUMEHT
(mpeBpallleHusT OpPraHUMYECKUX BELIECTB IpPU HArpeBaHUM, MOJIY4YEHHE OTUIEHA U
M3Y4YEHUE €r0 CBOMCTB, KAYECTBEHHbBIE PEAKIMU OPTraHUYECKUX BEUIECTB, JCHATypalus
OCJIKOB TIpM HArpeBaHWH, IBETHBIC pPEAKIIMU OCIKOB) B COOTBETCTBUM C IpaBUIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHHd C BellecTBaMM U JTaOOpPaTOpPHBIM
000py/sOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO 3KCIepUMEeHTa B Qopme
3aMucHu ypaBHEHHUI COOTBETCTBYIOIIMX Peakuil U (popMyIHpOBaTH BBHIBOJABI Ha OCHOBE
ATUX PE3yJIbTaTOB;

e chopMHPOBAaHHOCTh YMEHUN KPUTHYECKH aHATM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX MCTOYHHMKOB (CpelcTBa MaccoBod mH(popmauuu, MHTEpHET M
APYTHX);

e chopMHpPOBAaHHOCTh YMEHHUH COOJIIO/IaTh MpaBUiIa JKOJIOTUYECKH I1eJeco00pa3HOro
MOBE/IEHUS B OBITY M TPYJOBOW JEATENLHOCTH B LIENISX COXPAHEHUS! CBOETO 370POBbS U
OKpYXKarolled MNPUPOAHOM Cpelbl, OCO3HABATh ONACHOCTb BO3JCHCTBUS Ha JKUBBHIE
OpraHU3MBbl OMPEEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens 1K,
MOSICHSTh Ha TpPHUMEpax CIOCOObl YMEHBIIEHUS W TPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

e IS OOYYArOIIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS: YMEHHUE TMPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

e Ui CHeNbIX U CJIa0OBUIALNIMX OOY4YaIOUIMXCA: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxumMmudeckux Gopmyt.

11 KJIACC
[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHu4ecKasi XUMUs» OTPaXKaroT:
e CchOpPMHPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIU XUMHH B MMO3HAHUU SBIECHUI IPUPOJIBI, B (HOPMUPOBAHUH
MBIIUICHUSI U KYJIbTYpbl JTUYHOCTH, €€ (DYHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOAUMOM



JUI PEIICHUS TNPaKTHYECKUX 337a4 W 3KOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 37J0POBBIO U IPUPOIHOM CPEJIE;

BJIQ/ICHUE CUCTEMOW XMMHYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliue
HOHATHS (XMMHYECKUI DJIEMEHT, aTOM, H30TOM, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOIJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHUS, XHMHUYecKas CBS3b (KOBaJIEHTHa,
MOHHAsl, METAJUIMYECKas, BOJOPOAHAs), KPUCTAUINYECKAsI pelIETKa, TUIIbl XMMUUYECKUX
peaklMii, pacTBOpP, IIEKTPOJUTHI, HEIJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAS JTUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOM  peakuuu, XHUMHUYECKOE
paBHOBecHE€); TEOPHUM U 3aKOHBI (TEOpHS  BJIEKTPOIUTHUYECKON  IUCCOLMALNH,
nepuoauueckui 3akoH J[. M. MeHneneeBa, 3aKOH COXpPaHEHHMSI MACChl BEILLECTB, 3aKOH
COXpaHEHMS UM TMPEBPAIllEHUs SHEPTruU MPHU XUMHUYECKHX PEeaKlusixX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SA3BIK XHWMHH, MHPOBO33PEHUYECKME 3HAHUS, JIeXKallue B OCHOBE
MOHMMAHUA TPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SBIICHUH, (PaKTOJIOTHYECKHE
CBEJICHMSI O CBOWCTBAX, COCTaBE, MOJIyYeHUN U 0€30M1aCHOM HCIOIb30BaHUM BaXKHEUILINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JEATEeIbHOCTH YEJIOBEKa;
c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKT€PHbIC IIPU3HAKYU MOHATUM, YCTAHABIINBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOLME IIOHSATUS IPU  ONKUCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBJICHMUS
(dopMyJ1 BELIECTB U YPaBHEHUN XUMUYECKUX PEaKLUi, CHCTEMAaTHUYECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUs OTAEIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIil a3,
YIJIEKUCIIbIN a3, aMMUakK, raiéHasi U3BeCThb, HeraléHasi U3BeCTb, UThEBAs COJa, IUPUT
H JIpyrue);

c(OpMUPOBAHHOCTh YMEHUN ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHUS
XUMHUUYECKHUX 3JIEMEHTOB B COECIMHEHUSX Pa3jIMYHOrO COCTaBa, BUJ XMMHMUYECKOH CBS3U
(KOBaJIeHTHasl, HWOHHAs, METAUIMYecKas, BOJOPOAHAsA) B  COCJUHEHUAX, THII
KPUCTAJJIMYECKON PEIIETKM KOHKPETHOTO BelIecTBa (aTOMHasi, MOJIEKYJIsIpHasi, HOHHas,
METAJIIIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPIaHUUYECKUX COEANHEHUI;
c(OpMUPOBAHHOCTh ~YMEHHUH  YCTaHABIMBATH IPUHAAJIEKHOCTh HEOPraHUYECKUX
BEIIECTB IO MX COCTaBy K OMNPEICIEHHOMY KIacCy/Tpylie COeAMHEHUH (IIpoCThie
BEIIECTBA — METaUIbl M HEMETallIbl, OKCHJbl, OCHOBaHHS, KHUCIOTHI, aM(OTepHbIE
TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICI Iepuojudeckoro 3akoHa [l
. MenneneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATU3HPYIOLIYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHUH XapaKTepu3oBaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX dJeMeHTOB 1-4 mnepuonoB Ilepumoandeckoid CHCTEMBI XMMHUYECKHUX
anementoB J[. Y. MenneneeBa, UCnosb3ys MOHATHUS «S-, P-, d-3JCKTPOHHBIC OpOUTAIHY,
«QHEpPreTUYEeCKHe YpOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS  CBOWCTB
XUMUYECKHUX 3JIEMEHTOB M MX COCIWHEHHU IO mepuoaaMm M rpynmnam llepuonnueckoin
crUCTeMbl XUMUYECKHUX 3J1IeMeHTOB /1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBATh) OOIIHME XUMHUYECKHE
CBOMCTBA  HEOPraHMYECKHUX  BELIECTB  paA3IUYHbIX  KJIAccoOB,  IMOATBEPXKIATb
CYLIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BELIECTBAMHU C
MOMOUIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMUUECKUX PEaKIUil;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATh XUMHUECKHE PEAKIIMU IO PA3TUYHBIM
MpU3HaKaM (YHUCITy W COCTaBY PEarupyroIIMX BEIIeCTB, TEIJIOBOMY 3(h(eEeKTy peakiuwu,
U3MEHEHHIO CTEMEHEH OKHUCICHUS OJIIEMEHTOB, OOpaTMMOCTH pPEaKLIHH, YYaCTHIO
KaTaan3aTopa);



c(OPMHPOBAHHOCTh YMEHUH COCTABIATH YPABHEHUS PEAKUUH pa3INyHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS PEaKIHil HOHHOTO OOMEeHa, YYUTHIBAsK YCIOBUS, IPU
KOTOPBIX 3THU PEaKLUU YT JO KOHLA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOAUTH pPEAKIMH, MOJATBEPKIAIOUINE KaueCTBEHHBIH
COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHH PaCKpHIBATh CYIIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;
c(OPMHPOBAHHOCTh YMEHUI OOBACHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pEaKInu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XMMUYECKOTO PAaBHOBECHUS B 3aBUCIMOCTH
oT BHenrHero BozaercTBus (nmpunnui Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPU30BaTh XHMHUYECKHE IPOLIECCHI, JISKAIIUE B
OCHOBE IIPOMBILUIEHHOTO IIOJIY4YEHHMs] CEPHOM KHUCJIOTBl, amMMHakKa, a TaKxKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIIMIIAX M IKOJIOTUYECKUX
podsieMax XUMUYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HUCIOJIB30BAHUEM MOHSITHS
«MaccoBasi J10JiA BEIIeCTBa B PaCTBOPE», OOBEMHBIX OTHOIICHHI Ta30B MIPU XUMUYECKUX
peakuusax, Macchbl BELIECTBA UM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00bEMY OJJHOTO M3 yYacCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOrO 3 dexTa
peakuyy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUs
SHEPIuH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIOATh MTPaBWIIA TIOJIB30BAHUS XUMUYECKOU TIOCYION U
nabopaTopHbIM 00Opy/ZOBaHHMEM, a TakKe IpaBWJIa OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIITOJIHEHHUIO Ja00PaTOPHBIX XUMHUUECKHX OIBITOB;
c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHITH XUMHUYECKHH SKCIIEPUMEHT
(pa3noxeHue MmepoKcHa BOAOPO/a B MPUCYTCTBUU KaTaau3aTopa, ONpe/ieieHue Cpeibl
pPacTBOpPOB BEILIECTB C MOMOIIBIO YHUBEPCAJIBLHOTO WHIUKATOPA, BIMUSHUE DPA3IUYHBIX
(akTOpPOB Ha CKOPOCTh XMMUYECKON PEeaKLnH, peakii HOHHOr0 0OMEeHa, Ka4yeCTBEHHbIE
peakuuu Ha cyibdar-, KapOoHaT- M XJOPUI-aHUOHBI, HA KaTUOH aMMOHUS, pEIIeHHE
HKCIEPUMEHTANbHBIX 3a7ad 1o TemaMm «Metambl» u «Hemeransasl») B COOTBETCTBUU C
IpaBWJIaMHd TEXHHUKH O€30IIaCHOCTU MpPH OOpaIlEHUH C BEIIeCTBaMU U J1a0OpaTOPHBIM
000pyJIOBaHUEM, NPEICTABIATh PE3YyIbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opme
3aMMcHu ypaBHEHHUI COOTBETCTBYIOIMX Peakuil U (pOpMYIHpOBaTH BBHIBOJABI Ha OCHOBE
ATUX PE3YyIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAJIM3MPOBATh XMMHUECKYH HH(OpPMAIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX UCTOYHHUKOB (CpECTBAa MacCOBOW KOMMyHUKauu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHM cOOJI0aTh MpaBHJia SKOJOTHYECKH 1eIecO00pa3HOro
MOBE/IEHUS B OBITY M TPYJOBOW JEATENBHOCTH B LIENISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled MNPUPOAHOM Cpelbl, OCO3HABATh OMNACHOCTh BO3ICHCTBHS HA JKUBBIE
OpraHU3MBbl OMPEENEHHBIX BEIIecTB, MOHUMas cMblca mokaszatens [1/IK, moscHATe Ha
IpUMepax CIocoObl YMEHBIICHUS W TPEAOTBPALICHUS UX BPEIHOIO BO3ACHUCTBUS Ha
OpraHHU3M YeJIOBEKa;

JUIs 00yYaroluXcs C OrPpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3[I0POBbS: YMEHHUE MPHUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;
JUISL CIIETIBIX M CIA0OBHIAAIINX OOYYAIOIIMXCA: YMEHHE HCIOIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ais 3anvcu XumMuyeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne |[Haumenoanue pasznenos |KonnuectBo yacos OnexTpoHHbIe (LIU(POBLIC)
I/T1|{1 TEM IPOrPaMMBI Beero|[Kontponsusie|[Ipaktuueckue o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
Paznen 1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUH |
1.1|[Ipeamer opranuueckoit |9 1 [bubmuoreka LIOK]
XUMUHU. Teopus CTpOCHHS https://lesson.academy-
OpPTraHUYeCKUX content.myschool.edu.ru/04/10
coenuHeHu A. M.
byrneposa
‘I/ITOFO 10 paszeny H9 Hl H H |
|Pa31[eﬂ 2. YraeBoaopoibl |
2.1|IpenenbHbIe 2 [bubmauoTeka 11OK]
YIIIEBOIOPOABI — alIKaHbI https://lesson.academy-
content.myschool.edu.ru/04/10
2.2 ||[HenpenenbHbIe 7 1 [bubnuoreka [JOK]
YTJIEBOJIOPOIbI: AJTKEHBI, https://lesson.academy-
aJIKaIueHbl, aJIKUHbI content.myschool.edu.ru/04/10
2.3||Apomarrueckue 6 [bubmuoreka LJOK]
YTJIEBOIOPOIBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.4|[TpupoaHbiec UICTOYHUKH  ||6 1 [bubnuoreka LJOK]
YTJIEBOJOPOJOB U UX https://lesson.academy-
nepepaboTka content.myschool.edu.ru/04/10
‘I/ITOFO 1o pazjaeny HZl Hl Hl H |

lPasaen 3. Kucnopoacoaepskaiiue opraHu4ecKue COeAMHEHUS

3.1||Criuptel. DeHon 5 [bubmmoreka 1{OK]
https://lesson.academy-
content.myschool.edu.ru/04/10
3.2||Anpaerunsl. Kap6oHossie |7 1 [bubnumoreka [JOK]
KHUCIIOTHI. CIIOKHBIE https://lesson.academy-
3¢hupbI content.myschool.edu.ru/04/10
3.3||YrieBob 10 1 [bubmmoreka ITOK]
https://lesson.academy-
content.myschool.edu.ru/04/10
‘I/ITOI‘O 0 pa3ferny H22 Hl Hl H |

‘Pasnen 4. AzoTconepkaline OpraHnueCcKue COeTUHEHUS

4.1||AMuHBI. AMUHOKHCIIOTHL. |12 1 1 [bubmmoTeka 11OK]
benku https://lesson.academy-
content.myschool.edu.ru/04/10
‘HTOFO o paszzeny HlZ Hl Hl H |

‘Pa3z[eJ1 5. BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS

5.1|Tnactmaccel. Kayuyku. |4 [bubnuoreka [{OK]
Booxua https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazaeny H4 H H H |



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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Ne |[Haumenoanue pasznenos |KonnuectBo yacos OnexTpoHHbIe (LIU(POBLIC)

/1|1 TEM IIPOrpaMMBbl Beero|[Kontponsusie|[Ipaktuueckue o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI

OBHIIEE KOJIMYECTBO 68 |4 3

YACOB I10 [IPOTPAMME

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne ||HaumenoBanue paszaenos |KosmuecTBo yacos |3neKTp0HHHe
1/Ti|| i TeM IIPOrPaMMBI Beero|Kontponsasre|[Ipaktiaeckuel(MPpoBbie)
paGOTEI DPaGOTEI o0OpazoBarenbHbIe
PECYPChL
Paznen 1. TeopeTuueckrne OCHOBBI XUMUU ’
1.1|{|CtpoeHue aTOMOB. 6 https://lesson.academy-
[Tepuoauueckuii 3aKOH U content.myschool.edu.ru/
[Iepnoanueckas cucrema
XUMHNYCCKHX JJICMCHTOB
. . MenneneeBa
1.2||CtpocHue BeliecTra. 7 1 https://lesson.academy-
MHuoroo0pasue BeIIecTB content.myschool.edu.ru/
1.3|Xumuueckue peakiuu 19 1 1 https://lesson.academy-
content.myschool.edu.ru/
Hroro no paznemy 32 |2 1 https://lesson.academy-
content.myschool.edu.ru/
Paznen 2. Heopranudeckasi Xumus |
2.1||Hemeramis 11 1 1 https://lesson.academy-
content.myschool.edu.ru/
2.2||MeTtasmibl 14 1 1 https://lesson.academy-
content.myschool.edu.ru/
2.3||CBs13p HEOpraHMYECKHUX U |6 1 https://lesson.academy-
OpPraHUYECKHUX BEIICCTB content.myschool.edu.ru/
HWroro 1o pasneny 31 |3 3 https://lesson.academy-
content.myschool.edu.ru/
‘Pasaen 3. XUMHA U KU3HD ’
3.1 Xumus v KHU3Hb 5 https://lesson.academy-
content.myschool.edu.ru/
‘I/ITOI“O 110 pasfeiny HS H ’
OBIIEE KOJIMYECTBO 68 5 3
YACOB I10 ITPOT'PAMME
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