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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha ypOBHE CpellHEro oOIiero oopasoBaHusi pazpaborana Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (eaepaabHOM
oOpa3oBaTenbHOM TpOrpaMMbl  cpemHero obOmiero ooOpaszoBanus (POII COO), mnpexacraBieHHBIX B DenepaibHOM
rocynapcTBeHHOM obOpazoBaTenbHoM ctangapre COO, ¢ yuérom Konuenuuu npenogaBaHusi yueOHOTo mpeamMeTa « XUMHUs» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoil Denepannu, peaqu3ylOIIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX moJiokeHU «CTparerun pa3BuTHs BocnutaHusi B Poccuiickoit ®dexnepanmu Ha nepuon ao 2025 roma»
(Pacmopspxenue IIpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOrpamMMBbl 10 XUMHH, K OMPEAENICHUI0 00Iel cTpaTeruu 00y4eHusi, BOCIUTAHUS U
pa3BUTUS OOy4YalOlIUXCs cpelcTBaMu ydueOHoro mpeamera «Xumwusi» aiaa 10-11 kimaccoB Ha 6a30BOM YpPOBHE COCTaBHIIM
koHuentyanbHble nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH WENEH, COAEp:KaHMsl, pe3yJbTaTOB OOy4YEeHUS WU
TpeOOBaHMIA K YPOBHIO MTOATOTOBKHU BBITTYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IOJIY4aeMO€ BBIIYCKHHKaMU  OOIIe00pa3oBaTelbHOW  OpraHU3aluH, SIBISETCA
HEOTHhEMJIEMON YacThl0 MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPIIAIONIMM ATANlOM pealii3allii Ha COOTBETCTBYIOLIEM €MY
0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYLIUX IIEJIOCTHON CHUCTEME XUMHUYECKOTO 0O0pa3oBaHMs. OTHU LIEHHOCTH
KacaloTCs TO3HAHWSA 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHUS W OOMmIEH KyJIbTYyphl UYEJIOBEKAa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 30pPOBbIO U HpPUPOJHON cpene. Peanusyercs xummuueckoe
oOpa3zoBaHHe OO0Yy4alOIIUXCS Ha YPOBHE CpelHEro oOmiero oOpa3oBaHUsI CPEICTBAMHU YYEOHOro mpeaMera «XuMUsy,
coJiepKaHUe ¥ MOCTPOCHUE KOTOPOTO ONPEEIICHBI B TpOrpaMMe N0 XMUMHUHU € YUETOM CIIeUU(PUKN HAYKU XUMUH, €€ 3HAaUCHUS
B T[O3HAHWU TMPHUPOABI W B MATEPUAIBHON KU3HM OOIIECTBA, a Takke C y4E€ToM OOMMX Meleil W MPHUHIIMUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero obmero oopasoanus B Poccutickoit @eaepanun.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK WUTPaeT 0COOYIO POJib B COBPEMEHHOM IMBWJIM3AIMHU, B CO3JaHUU
HOBOM 0a3bl MaTepHabHON KylbTyphl. OHa BHOCUT CBOHM BKJIAJ B (POPMUPOBAHUE PALMOHAIHLHOTO HAYYHOTO MBIILJICHUS, B
CO3JaHu€E LEJIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOBI U YEIIOBEKA, KOTOpoe (GOpMHUPYETCS



B XMMHMHU Ha OCHOBE IMOHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXK]y CTPOCHUEM
BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU NMPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C JAPYTMMHM €CTECTBEHHBIMHA HAayKaMH, XUMHS CTAJIa HEOTHEMJIEMOM YacCTbO MHUPOBOM
KyJbTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO TPyJa U *KU3HU Kak10ro uieHa odmiecTBa. CoBpeMeHHass XUMHUsI Kak HayKa
co3ujaTelibHasl, KaKk HaykKa BBICOKMX TEXHOJOTHMN HalpaBlIieHa HA pelleHHE TI00aNbHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, IHEPTETUUECKOM, TUIIIEBOM, IKOJIOTHUECKON O€30MIaCHOCTH U OXPaHbI 37J0POBbSI.

B cootBeTcTBUYM ¢ OOMIMMU TEISIMU M IPUHITATIAMHA CPETHETO OOIEeT0 00pa30BaHUs COACPKAHUE TPEAMETa « XUMUSDY
(10-11 xmaccel, 0a30BBIi YPOBEHb H3yUYCHUS) OPUCHTHPOBAHO MPEUMYIIECTBEHHO HA OOIICKYJIbTYPHYIO TOATOTOBKY
oOy4Jaronuxcs, HeOOXOAUMYI0 UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHHUS B JKU3HBb
COLIMYMa, MTPOJIOJKEHUS 00pa30BaHusl B Pa3IUYHBIX 00JIaCTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsomumM  nipeamMeTa «XUMHUs» SBISIIOTCS  0a30Bble Kypcbhl — «Opranudeckas xumus» u «OOmas u
HEOPraHU4YeCcKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHMSI KOTOPBIX SIBISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAaHU# MO0 HEOPraHWYECKOW XUMHUHU (C BKIIOYCHHEM 3HAHWH M3 OOIICH XMMHH) U OpraHUYecKod xumuu. DopMUpOBaHHE
JAHHOW CHUCTEMbl 3HAHWUW TPU HM3YYCHHM IMpeAMEeTa OOECIEUYMBAET BO3MOKHOCTH PACCMOTPEHHS BCET0 MHOroo0Opasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOI1Iasi ©1 HeoOpraHudeckas XuMus» chopMupoBaHa B
nporpaMme 1Mo XMMHUU Ha OCHOBE CHCTEMHOTO IMOJXOJa K M3YYEHHUIO0 y4eOHOro Marepuana U OOYyCIOBJICHA MCTOPUYECKHU
000CHOBaHHBIM pA3BUTHUEM 3HAHUNM Ha OMNPEICIEHHBIX TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OPraHMYECKOW XUMUU
BEILIECTBA PACCMATPUBAIOTCSA HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKUX COCIMHEHMM, a TaKKe Ha YpOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUU BemiecTB. CBefeHus 00 M3ydaeMbIX B Kypce BelIecTBax
JAI0TCSl B PA3BUTUU — OT YTIIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAUHEHUN. B Kypce oprannieckoi XxuMuu
MOJIy4arOT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT WX CTPOCHHUS, O
XUMHUYECKOU pEaKIuu.

[Tox HOBBIM yTJIOM 3peHHUS B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHS paCCMATPUBAETCS U3YUCHHBIN HA YPOBHE OCHOBHOTO
o01iero o0pa3oBaHus TEOPETUUECKUN MaTepHall U (PAKTOJIOTMYECKUE CBEJICHUS O BEIIECTBAX U XMMUYECKON peaknuu. Tak, B



YaCTHOCTH, B Kypce «O0I1as 1 HeOpraHu4ecKasi XuMHUsD 00yJaroluMcsl TPeJoCTaBIsAETCS BOSMOKHOCTh OCO3HATh 3HAUCHHE
NEPUOJANYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJO0JIOTHYECKUX MO3UIUN, TTy0XKe MOHATh UICTOPUUECKOE U3MEHEHHUE
(GyHKIIHN 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSCHSIONIEH U MPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMM O BaXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOWCTBAX U INPUMEHEHUHU, a TaKKE O
XUMHUYECKUX PEAKIHUAX, X CYITHOCTH U 3aKOHOMEPHOCTSX MpoTeKaHus fgonoiHseTcs B kypcax 10 u 11 kimaccoB anemenTaMu
colepKaHUs, WUMEIOIMMH KYJbTYPOJOTHYSCKUM M TPHUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TIOHUMAHHIO
B3aMMOCBSI3M XUMUU C JAPYTHMH HAayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATCIIBHOW W TPAKTUYCCKON MESITEIHHOCTH
YeJI0BEKa, CITOCOOCTBYIOT BOCITUTAHUIO YBAXKCHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TCOPUU M MPAKTUYECKUX MPUIIOKECHUN
XUMUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpPOOJIEMax, CBSI3aHHBIX C
XUMUEH, KpUTUYECKU OCMBICITUBATh UHPOPMALIUIO U PUMEHSTH €€ JIJIsl MOTOJHEHUs 3HAaHU M, pEelICHUSI MHTEIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEIOBATEILCKUX 3a/lad. B 1enoMm coaepkaHue ydeOHOTO mpeameTra «XUMUs» JaHHOTO YPOBHS
U3Y4YCHUS] OPUECHTUPOBAHO Ha (DOPMUPOBAHKE y O0YUAIOMINXCS MUPOBO33PEHUECKOW OCHOBBI JIJIsi TOHUMaHUS (PrIocopCKux
U7CH, TaKUX KaK. MaTepPUAIbHOE €IUHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOTO0 MHPA, 00YCIOBJICHHOCTh CBOWCTB BEIIECTB
UX COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTb MPUPOJHBIX SIBJICHUN MyTEM HKCIIEPUMEHTA U PEHICHUS MPOTUBOPEUUN MEKITY
HOBBIMHM (paKTaMH W TEOPETUUYECKHMHM TPEINOCHIIKAMH, OCO3HAHUE POJM XMMHH B PEHICHUU IKOJOTHYECKUX MpoOseM, a
TaKXe Ipo0sIeM cOepeKeHUs SHEPTreTUUECKUX PECYPCOB, ChIPhs, CO3JaHUs HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B mnane pereHus 3agad BOCIUTAHUS, PA3BUTHUS M COIUANHM3AIMN OOYYAIOIIMXCS MPUHSATHIE MPOTPAMMON MO XUMUHU
MOJIXOMbl K OINPEJCICHUIO COACPKAHUSA M TIOCTPOCHHS MpeAMeTa MpeaycMaTpuBaioT (OPMHUPOBAHUE YHUBEPCATbHBIX
y4eOHBbIX JNEUCTBUI, UMEIONMX 0a30BO€ 3HAUYECHHUE MJIsi PaA3JIMYHBIX BHUJOB JESITEIILHOCTH: pelIeHUs MpoOiieM, IMOUCKA,
aHanu3a W 00paboTku uHGOpManuu, HEOOXOAUMBIX JJII NMPUOOPETEHHUs ONbITa MPAKTUYECKOM M HCCIIEe0BATEIbCKON
JESATENHHOCTH, 3aHUMAIOIIEH BaXXKHOE MECTO B TTO3HAHUH XUMUHU.

B npakTuke npenoiaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, TaK U HA YPOBHE CPETHETO OOIIETO
oOpa3oBaHusl, TpU OMNPENCIECHUU COACPKATEIHHOM XapaKTePUCTUKU IeJied U3yueHUs TMpeaMeTa HalpaBiIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAAUIMOHHO TMpPHU3HAETCS (OPMHUPOBAHHME OCHOB XHMHUYECKOM HayKu Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JIEATETLHOCTH YeJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C MeToaM4ecKO TOYKY 3pEHUS TaKOW MOAXO0 K OTPECICHHIO TIEJIe H3yUeHUs MPEMETa SBISETCS BIIOJTHE ONPaBIAHHBIM,



CoriacHO aHHOW TOYKE 3PCHHS TJIABHBIMH LIESIMH M3YYCHHUs mpeamera «Xumus» Ha 6azoBoM ypoBHe (10 —11 ki)
SIBJISTFOTCSI:

e (opmMupoBaHME CHCTEMBl XMMHUYECKHX 3HAHUW KaK BaKHEUIIEH COCTABISIONMICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, B OCHOBE KOTOPOH JIEKAT KIIOUEBbIC MOHATHUS, HyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XMUMHH, OCBOEHHUE SI3bIKA
HayKH, YCBOCHHE U TTIOHUMAHKE CYIIHOCTH JIOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapaKTepa, 03HaAKOMJICHHUE C
HCTOpHUEHN WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue W pa3BUTHE NPEICTABICHWNA O HAYYHBIX METOJAX IMO3HAHHWS BEIIECTB W XUMHYCCKHX PEaKIUH,
HEOOXOAMMBIX JIJISi MPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHUX SIBICHWUN, MMEIOITUX
MECTO B IIPUPOJIE, B MPAKTUYECKONU U TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB JACATEIBLHOCTH, CBS3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOJIIOJIEHHEM MPaBUI O€30MaCHOT0 OOpaIleHus ¢ BEIIECTBAMM.

Hapsany ¢ stum, comepkarelbHas XapaKTepUCTHKA II€JIeM M 3aJady W3y4YeHUs MpelMeTa B MpOorpamMMme Mo XHUMHUHU
yTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU TMPUOPUTETAMH B CHUCTEME CpEIHEro 001iero oOpa3oBaHUA.
CeromHsi B MperojaBaHUU XHUMHUW B OOJIBIICH CTENeHHW OTAAETCS MPEANOYTCHUE MPAKTUUYECKON KOMIIOHEHTE COJIep KaHUs
00yueHusl, OPUEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30oBaTeIbHON OpraHu3alliy, BIIAJICIONIETO HE HAO0pOM
3HaHUH, a QYHKIIMOHAIBHON IPAaMOTHOCTHIO, TO €CTh CIIOCOOAMU U YMEHUSMHU aKTUBHOTO TIOJIyYEHUS 3HAHUN U MPUMEHEHUSI
UX B PeaJbHOM )XKU3HU JIJIs1 PEUICHUS MPAKTUYECKUX 3a/a4.

B cBs3u ¢ 3TUM TipU UM3y4YeHUU NpeaMeTa « XUMHUS» TOMUHUPYIOIIEEe 3HaueHUE MPUOOPETaI0T Takue IeNIM U 3a/1auH,
KakK:

ajganTanus OOydJarIIMXCs K YCIOBUAM JUHAMHYHO PAa3BUBAIONICTOCS MHUpPA, (POPMHUPOBAHUE HHTEIUICKTYalIbHO
Pa3BUTOMN JTUYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEIbHOMY IIPUHSATHUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIIMAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM,

(bopMHpoOBaHUE y 00YYAIOIINXCS KITFOUCBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIIHH), UMCIOIINX YHUBEPCAIBHOE 3HAUCHUEC
JUISL pa3JIUYHBIX BHJIOB JICATEIBHOCTH. PEIICHUs TpoOJieM, ToMcKa, aHaiu3a U 00padoTku uHGOpPMAIIUU, HEOOXOIUMBIX IS
NpUOOPETEHUS OMbITa JEATEILHOCTH, KOTOpas 3aHUMAET BaKHOE MECTO B MO3HAHUM XUMUHU, a TAKXKE JJIsI OIIEHKH C MO3UIUN



AKOJIOTMYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPraHr3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyUaromUXcs: CIOCOOHOCTH
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS M0 XMMHUU B COOTBETCTBHM C >KM3HEHHBIMU MOTPEOHOCTSIMM, MCIOJIB30BaTh
COBpEMEHHbIE HMH(QOPMALMOHHBIE TEXHOJIOTMHU MJIA TMOMCKAa M aHaiu3a ydyeOHOM M HayyHO-TIOMYJISIpHOM WHMOpManuu
XUMHYECKOT0 COIEPIKAHMS;

¢opmupoBaHne W pa3BUTHE y OOYYAIONMIMXCS ACCOMATHUBHOTO M JIOTMYECKOTO MBINUICHHS, HAaOIIOAATeIhHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpHU IJIAHUPOBAHUM U TPOBEICHUU
XUMHYECKOT0 SKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOywaromuxcs yOexAEHHOCTHU B TyMaHUCTHMYECKOW HAMpaBIEHHOCTH XHUMHH, €€ BaKHOU poOJiH B
pEelIeHNH TJIO00ANBHBIX MPOOJIEM palMOHAIBHOIO MPUPOAOIOIB30BAHUS, IONOJHEHUS SHEPreTHUYECKUX PpECypcoB H
COXpaHEHUs MPUPOJTHOIO PABHOBECHS, OCO3HAHUSA HEOOXOJAUMOCTU OEPEXKHOr0 OTHOLIECHHS K MPUPOJIE U CBOEMY 3/10POBBIO,
a TaKkKe MPUOOPETEHHUs OIbITa MCIOJIb30BAHUS TMOJTYYEHHBIX 3HAHUUW JUIsI MPUHITHS TPAMOTHBIX PEIICHUN B CHUTYaIlUAX,
CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeOHOM miane cpegHero oOuiero ooOpa3oBaHus npeaMeT « XuMus» 0a30BOro YpoBHS BXOJUT B COCTaB MPEIMETHON
o0nactu «EcTecTBEHHO-HAyYHbIE IPEIMETHD.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX A M3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CpeJHEro oomero oOpa3oBaHWf,

cocrariser 68 yacos: B 10 kimacce — 34 yaca (1 uac B Henmeno), B 11 kimacce — 34 vaca (1 yac B HeJIeI0).
COAEPKAHUE OBYUEHUA

10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMUM
[IpenMer opraHu4yeckod XUMHH. €€ BO3HMKHOBEHWE, Da3BUTHE W 3HAYEHHWE B IIOJYYEHWH HOBBIX BEIIECTB M
MarepuanoB. Teopus CTpOEHMs OpraHmdeckux coenuHeHud A. M. byrtnepoBa, €€ OCHOBHBIE TOJNOXKEHMS. CTPYKTypHBIE



(dbopMyIIbl OpraHMYEeCKUX BelecTB. ['oMoiorus, usoMepusa. XuMU4YecKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJIMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBienne o KiIacCUpUKAUMU OpPraHUYECKUX BemlecTB. HoMeHkIaTypa OpraHUYECKUX COCAMHEHHN
(cucremaTnyeckas) ¥ TPHBHAIBHBIC HA3BAHUS BAKHEHUIIIMX MPECTABUTEIICH KJIaCCOB OPraHMUECKIX BEIICCTB.

DKClepUMEHTANIbHBIE METO/bl M3YUYEHHUS! BELIECTB M HX IPEBPAIICHMN: O3HAKOMIIEHHE C 00pa3liaMu OpraHM4eCKHX
BELIECTB M MarepualaMM Ha MX OCHOBE, MOJICIUPOBAHHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIOJIEHWE U ONUCAHUE
JEMOHCTPAIIMOHHBIX OTBITOB IO TMPEBPANICHUIO OPTaHMYECKUX BEIIECTB MpPH HarpeBaHwu (IUIaBIeHHE, OOYTIIMBAaHUE H
TOpPCHHE).

YriaeBoaopoabl

AnKaHBI. COCTaB M CTPOCHHUE, TI'OMOJOTMYECKMH psiA. MeraH M 3TaH — MNPOCTEMININE IPEICTABUTENN AJIKaHOB!
(u3ndeckre 1 XUMHYECKUE CBOMCTBA (peaKuy 3aMEICHHS U TOPEHUSs ), HAXOXKJCHHUE B TIPUPOJIC, TIOTYUYCHUE U TPUMCHEHHE.

AJKEHBI: COCTaB U CTPOECHHE, TOMOJIOTHMYECKHM psl. DTWIEH U MPONWIEH — MPOCTEUIINE MPEACTABUTENHN AJIKEHOB!
(u3nyeckne M XUMUYECKUE CBOWCTBA (pEeakUuM TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATAIUU, OKUCICHUS |
TIOJIUMEPU3AIINHN), TOTYYCHUE U TIPUMCHEHHE.

Ankaauensl. Oyraguen-1,3 wu MerwiOyraaueH-1,3; cTpoeHHe, BaKHEWIIME XHMHUYCCKHE CBOMCTBa (peakius
nojuMepu3aiun). [lorydeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN psAll. AUETHIICH — MPOCTEHIIHNIA PEICTaBUTENb AIKUHOB!
COCTaB, CTpOcHHE, (U3MYeCKHe M XHMHUYCCKHE CBOWCTBA (peakiMy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIINH,
TOpEHMsI), TOJTyYCHNUE U IPUMECHEHHUE.

Apensbl. benson: cocras, cTpoeHue, PU3MUECKUE U XUMHUCCKUE CBOMCTBA (PeaKIMK TaTOrCHUPOBAHUS U HUTPOBAHMS),
NOJy4YCHUE U pUMeHeHue. Toyon: cocmas, cmpoenue, gusuieckue u xumuyeckue ceoticmea (peakyuu 2ano2eHuposanus u
HUMPOBAHUS), NOTYYeHue U npumerenue. TOKCHYHOCTh apeHOB. [ eHeTHUecKas CBS3b MEXKIY YIJIEBOJOPOIAMH,
IPUHAJIECKAIMMH K Pa3IN4YHbIM KJIaCCaM.

[IpuponHble HCTOUYHUKH YIIeBOAOPOAOB. IIpupoaHsblii ra3 u nomyTHble HeQTsAHbIE Ta3bl. HeQTh 1 €€ npoucxoxiaeHue.
CriocoObI TiepepabOTKH HETH: TEPErOHKa, KPEKUHT (TePMUYECKUN, KaTATUTUYCeCKUi), mupoiu3. [IpoaykTel nepepaboTku
HePTH, UX MPUMEHEHHNE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIH yTroib U MPOAYKTHI €r0 MepepadOTKH.



DKCHepUMEHTAIbHbBIE METOJbl M3YYEHMs] BEIIECTB M MX NPEBPALICHUN: O3HAKOMIIEHHE ¢ oOpasliaMH IJIaCTMAcCC,
Kay4yKoB U pe3uHbl, Kouiekuuu «HepTe» 1 «Yrosb», MOAENpOBaHUE MOJIEKYJT YIJIEBOJIOPOJIOB U TaJIOr€HONPOU3BOIHBIX,
IPOBECHHUE PAKTUYECKON PaOOThI: MOMyUYEHHUE ITUIICHA U U3YYCHHE €r0 CBOICTB.

Pacuérnble 3anaun.

BbIunciienus mo ypaBHEHHIO XMMHUYECKOW peakiiuu (Macchl, 00bEMa, KOJMUECTBA MCXOJIHOTO BEIIECTBA MIIU MPOAYKTa
pEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WIN MPOJTYKTOB PEAKIINN).

KucJiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenbHbIe OJHOATOMHBIC CIIUPTHI. METAHOI M ATAHOJ: CTPOCHUE, (PU3MYECKHE U XUMHUECKUE CBOMCTBA (peakiuu ¢
AKTHBHBIMU METAJIAMH, TaJIOTCHOBOJOPOIaMH, TOpEHHE), MPUMEHEHUE. BOIOpOIHBIC CBSA3M MEKIY MOJICKYJIaMH CIHPTOB.
JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€ CIHUPTHI. ODTWICHIJIMKOJNb M T[JIULEPUH. CTpOeHUe, (U3MYECKMe M XHMHUYECKHE CBOICTBa
(B3aMMOIEHCTBHE CO IIETOYHBIMH METAJUIAMHU, KAYECTBEHHAs! PEaKIMsl HA MHOTOATOMHBIE CUPTHI). JleiicTBUEe Ha OpraHu3M
yenoseka. [I[puMenenne rimmuepuHa U TUIICHIJIMKOJIS.

@deHoJI: CTPOCHUE MOJIEKYJIbI, GU3HUECKHe U XUMUYecKHe cBoicTBa. TokcuuHocTh denona. [Ipumenenue denona.

Anpaerunipl U kemonwvl. DopMaNbaeTul, aleTalIbICTUA: CTPOCHUE, (HU3NYECKHEe M XUMHUYCCKUE CBOWMCTBA (peakiuu
OKHCJICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIUH), TIOTYYCHUE U TPUMCHEHHE.

OAHOOCHOBHBIE TIpeneabHbIe KapOOHOBBIE KHUCIOTHl. MypaBbHHAas W YKCyCHas KHCIOTBI. CTPOCHHE, (PU3UYECKHE U
XUMUYECKUE CBoOWCTBa (CBOiicTBA, OOIIME Ui KJacca KHUCIOT, PEaKius STepUPHKAINHU), TONyYeHHE M TPUMCHCHHE.
CreapuHoBasi M OJICMHOBAsl KHCIIOThI KaK TMPEACTABUTENM BBICHIMX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICIIMX
KapOOHOBBIX KUCIJIOT, UX MOOIIEe JEHCTBUE.

Cnoxsble 3(pHpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'Maponu3 ciioxHbIX 3¢upoB. Kupel. 'maponus kupos.
[Ipumenenue xupoB. buonorudeckas posb KUPOB.

VYTaeBoabl: cOCTaB, Kiaccu(uKaius yrieBoaoB (MOHO-, M- U mojucaxapuib). [J1I0Ko3a — NpoCTeHIIMi MOHOCAXapH/I;:
0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (DU3MYECKHE M XUMHUECKHe CBolcTBa (B3ammojeiictBue ¢ ruapokcuaom wmemu(ll),
OKHCJICHHEe aMMHa4YHBbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIeHHE, OPOKEHUE TIIFOKO3bI), HAXOXKICHHE B TIPUPOJIE,
npuMeHeHue, Ononorudeckas poiib. @orocunTes. OpyKTO3a KaK H30MEP IIIFOKO3bI.



Kpaxman u nesnoio3a Kak IpHpoIHbie moauMepbl. CTpoeHHEe KpaxMaja U U003kl PU3NYSCKUE U XUMHUCCKHE
CBOMCTBA Kpaxmaja (THIpoJn3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

DKCIIepUMEHTAIILHBIC METOJBI HM3yUYeHHUS BEIISCTB W HMX IMPEBPALICHUN: NPOBEJCHHE, HAOIIOACHHE M OIMCAHWE
JICMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CIHPTOB, KAUYCCTBCHHBIC pPEAKIMU OJHOATOMHBIX CIUPTOB (OKHCICHHE STaHOIA
okcugom Meau(ll)), MHOroaToMHBIX crnupTOB (B3aumojeicTBue mmuepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumon
(oxucnenne aMMuayHbIM pactBopoM okcupaa cepeopa(l) u ruapoxcumom menu(ll), B3auMomaelicTBue Kpaxmajga ¢ HOAOM),
IPOBEJICHUE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3anaun.

BhIunciienus Mo ypaBHEHHIO XUMHUYECKOW peakiinu (Macchl, 00bEMa, KOJHMUSCTBA MCXOJIHOTO BEIIECTBA MU MPOAYKTa
pEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WIN MPOJTYKTOB PEAKIIUN).

A3oTcojiepIKaIe OpraHuIecKie COSTMHCHUS.

AMUHOKUCIIOTHI Kak aM()OTEpHbIC OpraHnYecKue coennHeHus. PU3nIecKrue U XUMHISCKAE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe TauiKrHa). bronornyeckoe 3HaueHHE aMUHOKHUCIIOT. [lenTu bl

benku kak MpUPOHBIE BRICOKOMOJICKYIJISIPHBIC COCTMHEHUs. [lepBUYHAs, BTOPUYHAS U TPETHUHAS CTPYKTypa OCJIKOB.
XUMHUYECKHE CBOKMCTBA OCIIKOB: THIPOJIN3, JICHATYpallis, KAYeCTBCHHbBIC PEaKIUU Ha OCJIKH.

DKCIepUMEHTAIbHBIC METOIbI U3yUCHHUS BEIICCTB M UX MPEBpAICHU: HAOIIOICHUE M OMUCAHUE JIEMOHCTPAIIMOHHBIX
OIIBITOB: JIeHATyparys OCIKOB IMPU HarpeBaHUH, IBETHHIC PEaKIIUU OCITKOB.

BbICOKOMOJIEKYISIPHBIE COeTUHEHHUST

OCHOBHbBIC TOHATHS XMMHHU BBICOKOMOJICKYJIIPHBIX COCIMHEHHIA: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BCHO, CTCICHb
HOJUMEPH3AIIMH, CPEAHSIS MOJICKY/sipHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUH —
HOJTUMEPH3AIIHS M TTOJIMKOHICHCAIIHS.

DKCIIEpUMEHTAIILHBIC METOJBI M3yUCHUS BEIISCTB W HMX IMPEBPALICHHUI: 03HAKOMJICHHWE C OOpa3laMH HPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB.

MeXIpeIMETHBIC CBSI3H.



Peanuzanus MeXnpeAMETHBIX CBSI3eM MpU K3yueHUU opranuueckoi xumuu B 10 kjacce ocymiecTBisieTcst yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHN, SBISIOMUXCS CUCTEMHBIMH JIJISI OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHUS. SBJICHHE, HAay4YHBbIA (AaKT, TUMOTE3a, 3aKOH, TEOpHSs, aHaJIU3, CHHTE3,
KJaccudukanus, nepuoJuIHOCTb, HAOIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

dusnka: MaTepus, SHEPTHsA, Macca, aToM, JJICKTPOH, MOJICKYJia, YPHEPreTUYCCKUH ypOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHUE BEIeCTBA, (U3MUCCKIE BETMYNHBI M ¢IMHAIIB UX H3MEPEHUSI.

buonorus: kieTka, opraHusM, Owocdepa, oOMEH BeIIeCTB B opraHu3me, (POTOCHHTE3, OMOJOTHYCCKH aAKTHBHBIC
BeliecTBa (OCIKH, YIIIEBOIbI, KHUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPOIbI, MTOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonOTHsA: THIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAaHUS, MOIOIIME CPEICTBA, JICKAPCTBEHHBIE U
KOCMETHYECKHE TTPenapaThl, MaTEPHAIIBI U3 NCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMMHU

XuMU4ecKkuil aeMeHT. AToM. Sapo aToMa, U30TOMbL. DNEKTPOHHAsT 000J0YKa. DHEPreTHYeCKHe YPOBHH, MOAYPOBHH.
ATomHBIE OopOuTanH, S-, P-, 0- aneMeHTbl. OCOOCHHOCTH pACIpENeICHHs JICKTPOHOB 10 OPOUTASIM B aTOMax 3JICMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpALIHUsI AaTOMOB.

[leppnogmueckuit 3axkoH u Ilepmogmueckass cucrema xumuueckux odneMeHtoB J[. WM. MenneneeBa. CBs3b
NIEPUOANYECKOTO 3aKoHa U [leproanueckoit cucteMsl xumuyeckux diaeMeHToB [l M. MenaeneeBa ¢ COBpEMEHHON TeOpuen
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BELIECTB 110 IPYMNIIaM U IepuoAaM. 3HaYEHUE IEPUOJUIECKOT0 3aKOHA B Pa3BUTUU HAYKHU.



CtpoeHue BemiecTBa. XUMHUECKasi CBA3b. BBl XUMHUYECKOW CBSI3M (KOBAJICHTHAs HEMOJIAPHAS M TMOJIAPHAs, UOHHASI,
MeTaJTMdeckas). MeXaHu3Mbl 00pa30BaHUS KOBAJICHTHONH XHMHYECKOW CBsi3M (OOMEHHBIA W JTOHOPHO-AKIIENITOPHBIMH).
Bonoponnas cBs3b. BaneHTHOCTB. DNeKTpOoOTpUIATENLHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI 1 aHHOHBI.

BemectBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHSA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THMNA KPUCTAIUIMYECKON PEIIETKH.

[TonsAaTHe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPBI. MaccoBas 10JIs1 BEIIECTBA B PACTBOPE.

Knaccudukanusa HeopraHnnyeckux coenuHeHuil. HoMeHKiaTypa HEOpraHMuYecKuX BellecTB. ['eHeTuueckas CBA3b
HEOPraHUYECKUX BEUIECTB, IPUHAMICKAIIUX K PA3TUYHBIM KJIaCcCaM.

Xumuueckas peakmus. Knaccudukamuss XMMUYECKHX PEAaKIMid B HEOPTraHUYECKOM M OpPraHWYecKOW XMMHH. 3aKOH
COXpPaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHHS U IPEBPALCHUS SHEPTUU [P XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaThmble peakuuu. XHUMHYECKOE PaBHOBECHE.
@akTOpPhI, BIUAIOIIME HA COCTOSIHHE XUMHA4YecKoro paBHoBecus. [Ipunnun Jle [latense.

Onektponutuueckas nauccormanus. CuiibHbIe U cialdble 37eKTponuThl. Cpefa BOIHBIX PACTBOPOB BEIIECTB. KHCTAs,
HEWTpasbHas, IEJTO0YHasl.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCHepUMEHTAIbHBIE METOJbl W3Y4YeHHs BEUIECTB M HUX IMpeBpalleHuil: aemMoHcTpauus Ttadmui «llepuonnueckas
cucrema xumuueckux snemeHToB . M. MeHneneeBay, M3ydeHHE MoOJieNied KPUCTALTMYECKUX PELIETOK, HAOIIOJICHUE U
OIMHCaHKWEe JEMOHCTPALMOHHBIX M JJA0OPATOPHBIX OMBITOB (pa3ioKeHHEe MEPOKCHIa BOAOPOAa B MPUCYTCTBHU KaTalu3aTopa,
OTIpeNIeICHuEe CpeJbl PAcTBOPOB BEHICCTB C TMOMOIIBI YHHBEPCAILHOTO WHIUKATOPA, PEAKIMM HOHHOIO OOMEHa),
POBEJICHUE MPAKTUUECKON paboThl « BinsiHue pa3nuyHbiX (PakKTOPOB HA CKOPOCTh XUMUYECKON pPEAKIIUNY.

PacuérHble 3anaumn.

Pacuérel Mo ypaBHEHHSIM XUMUYECKUX PEAKIINM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOIB30BAHUEM
MIOHATHUS «MACCOBasl 10JIs1 BELLIECTBAY.

Heoprannuyeckasi xumus



Hemeranner. Ilonoxenne HemetamnoB B Ilepumommueckoi cucreme xumudeckux 3ieMeHToB J[. M. MenneneeBa u
OCOOCHHOCTH CTpPOCHHUs aToMOB. DH3MUYeckre CBONCTBA HEMETAUIOB. AJIOTPOIUS HEMETAUIOB (Ha MpUMEpe KHCIOpOJa,
cepsl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaKHEHMIIHMX HEMETAIOB (rajJoreHoOB, cepbl, a30oTa, (ocdopa, yriepoma M KpeMHHSA) H HUX
COoeTUHCHHH (OKCUI0B, KUCIOPOACOACPIKAIINX KHCIOT, BOJIOPOAHBIX COCIUHEHUI).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Mertamnsl. Ilonoxenune wMerawuioB B Ilepuoanueckoit cucreme xumuueckux isneMeHToB /[, WM. MeHnneneesa.
OCOoOCHHOCTH CTPOCHUS DSJISKTPOHHBIX 000J0YeK aToMOB MeTaioB. OOmue du3nyeckue cBoiicTBa MeTamuioB. CIniaBbwl
METAJIJIOB. DJIEKTPOXUMHUUYECKUI Pl HAMIPSKEHUI METAJIOB.

XUMUYECKHE CBOMCTBA BaKHCHINMX MeTaUIOB (HATpWi, Kalui, KadblMd, MArHWH, aJlOMUHUN, IUHK, XPOM, JKEJIe30,
MeJb) M UX COEIMHEHMIHA.

O6mue cnocoObl moTy4YeHus! MeTauioB. [IpruMenenne MeTamioB B OBITY U TEXHHKE.

OKCNEpUMEHTaIbHbIC METOJIbl M3YUCHHS BEIIECTB M UX MPEBPAICHUN. U3yUYeHUE KOJUICKIMU «MeTallibl U CIUIaBbI»,
00pa3IoB HEMETAJUIOB, pEIICHHE HSKCIICPUMEHTANBHBIX 3aJlad, HAONIOJACHUE | OIHCAaHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA ATIOMUHUS C pACTBOPAMHU KHCJIOT U IlIeJI04YeH, KaueCTBEHHbIC peaKIinu
Ha KaTUOHBI METAJLIOB).

PacuétHbie 3amgaun.

Pacuérel Macchl BeriecTBa WM 00bEMA Ta30B M0 M3BECTHOMY KOJHWYECTBY BEIECTBA, Macce WU 00BEMY OJHOTO M3
YUYaCTBYIOIIMX B PEaKIMHM BEIICCTB, pacyéThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, C€CIH OJHO H3
BEIIIECTB UMEET MPUMECH.

XHuMUA ¥ KU3Hb

Ponp xumMmuum B 0OECIIEUCHHMHM SKOJOTMYECKOM, YHEPreTHYSCKOM M IHUIIEBOM OC30IIACHOCTH, Pa3BUTHUU MEIUIIMHEI.
[TonsATHE O HAYYHBIX METOAAX ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienus 06 0OIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJYyYeHUS BAXKHEHIITNX BEIIECTB.

UenoBek B MHUpPE BEIIECTB M MAaTEPUATIOB. BAXKHEHIINE CTPOUTEIBbHBIE MaTE€pUAIbl, KOHCTPYKIMOHHBIE MaTEpPUAIIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalibl JAJisl 3JICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPATIbHbIC YA0OPEHUS.



Xumusi U 370pOBbE YEJIOBEKA: IpaBUJia HCIOJb30BAaHUS JICKAPCTBEHHBIX MpernaparoB, MpaBujia 0Oe30MacHOro
UCIIOJIb30BaHUs MPEnapaToB OLITOBON XMMUU B MMOBCEAHEBHON KU3HHU.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBS3€M MpH M3ydeHHH OOIIel M HeopraHuveckol xumuu B 11 kmacce ocyriecTBisieTcs
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATUM, TaK M TMOHATHUM, SBISIIOUIUXCS CUCTEMHBIMH IS
OTAEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTIO ITUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIM (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJu3, CUHTE3, KiacCUupUKaIus,
NEPUOTUIHOCTD, HAOTIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHHUE, SIBIICHHUE.

dusuka: marTepus, YHEpPrus, macca, aTom, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, M30TOI, PaAUOAKTUBHOCTb, MOJICKYIA,
SHEPreTUYECKU YPOBEHB, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NUYECKUE BEIMUUHBI U €AMHUIIBI KX
U3MEPEHUS, CKOPOCT.

buonorus: kneTka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IBI, TTOJIE3HBIE HCKOITAEMbIE, TOTLIUBO, PECYPCHI.

TexHOJNIOTUSA:  XMMHYECKas IPOMBIIUIEHHOCTb, METAJULyprusi, MNPOU3BOJACTBO  CTPOUTENBHBIX  MaTEPHUAJOB,
CEIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MUILIEBAsI MPOMBIIUICHHOCTh, (hapMalleBTUYECKasi MPOMBIIIEHHOCTh, TPOU3BO/ICTBO
KOCMETHYECKHX MPENaparoB, MPOU3BOACTBO KOHCTPYKLIHMOHHBIX MAaTEPUATOB, JJIECKTPOHHAS  IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUHU.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUNA ITPOI'PAMMEBI 110 XUMHWN HA BA30OBOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYAIOIIMMHCS MPOrpaMM CPEIHEro OOIIero
oOpa3oBaHus (JIMYHOCTHBIM, METANPEJAMETHBIM M TPEIMETHbIM). HaydHO-MeTOqMuecKoi OCHOBOW sl pa3pabOTKu



IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CpeIHEro oOIIero oOpa3oBaHMs SBISETCS CUCTEMHO-IEATEIbHOCTHBIN
MOJXO/I.

B cootBercTBHM € CHCTEMHO-AESTEIBHOCTHBIM MTOAXO0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPEIMETA
«XuMus» Ha YPOBHE CpeTHEr0 00111ero 00pa30oBaHusl BBIACICHBI CIEIYIONUE COCTABIISIIONIIE!

OCO3HaHWE OOYYaIOIMMUCS POCCHUMCKON TIpakIaHCKOW HUIAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAMOONPEACIICHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHWA JTUYHOCTH HA OCHOBE KITFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX
TpaauIii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYHYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEHU JE€ATEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMU LIEIOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHICCKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH IEIM M CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeIAMeTa «XWUMHUS» JOCTUTAIOTCS B €IWHCTBE y4eOHONW M BOCHHTATEILHOMN
NEATEIbHOCTY B COOTBETCTBHUM C TYMAaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU H
ujeallaMi POCCUHCKOrO TpakIaHCKOro OOIIeCTBa, NPUHATHIMM B OOIIECTBE HOpPMaMu U TMpaBUJIaMU TOBEJCHUS,
CIOCOOCTBYIOIIMMHU MpOIIeccaM CaMOITO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTU 00YUYarOIIUXCSl.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS TpeAMeTa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OMBITA TO3HABATEIHLHOU W
MPAKTUYECKOM JAESITEIILHOCTH 00YYAIOIINXCS 110 Pealii3allii MPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

0CO3HaHMs O0YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBaKEHUS K 3aKOHY U IIPaBOIOPSIKY;

MPEJCTABJIEHUS O COILMAIbHBIX HOPMAX M MPABWJIAX MEXKITNYHOCTHBIX OTHOIICHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JMESITEIBHOCTH TPU CO3JAaHUM YYCOHBIX IMPOCKTOB, PEIICHUH YYEOHBIX W
II03HABATENBHBIX 3a/1a4, BBITOJIHEHUN XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUs, JJOTUKY U apryMEHTbl APYTHX MPHU aHAJIU3€ Pa3IudHbIX
BUJIOB YUEOHOM €SATEIBbHOCTH,;

2) NaTPHOTHYECKOTO BOCTIMTAHUA '



[IEHHOCTHOTO OTHOIICHHS K HICTOPHUECKOMY U HAyYHOMY HACIIEJIMI0 OTEYECTBEHHON XUMUMU,

YBO)XEHUS K TMPOILIECCY TBOPUECTBA B 00JACTU TECOPUHU M MPAKTUUYECKOTO MPUMEHEHHS XUMHH, OCO3HAHHS TOTO, YTO
JOCTUKEHHSI HAyKU €CTh Pe3yNbTaT JJINTENbHBIX HAOIONEHUHN, KPOMOTIUBBIX IKCIEPUMEHTATbHBIX TOMCKOB, IIOCTOSTHHOTO
TpyAa Y4EHBIX U IPAKTHKOB,;

UHTEpeca U II03HABATEIbHBIX MOTHBOB B IIOJYyYEHUM W IMOCIEAYIOIIEM aHajau3e HH(OpPMALUU O MEpPEelIoBbIX
JTOCTUKECHUAX COBPEMEHHOM OT€UYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI

HPaBCTBEHHOT'O CO3HAHMSI, STUUYECKOT0 IOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYyallMH, CBS3aHHbBIE C XUMHUYECKHUMH SIBJICHUSMH, U NPUHUMATh OCO3HAHHBIE pEIICHMUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEJCHUE M TIOCTYIKH CBOMX TOBAPHILEH C MO3UIUI HPABCTBEHHBIX M MPABOBBIX HOPM H
OCO3HAHHE MOCIIEICTBUN ITUX MOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPHI 310POBb:

NOHMMaHUsl IIEHHOCTEH 3/70pOBOr0 M 0€30macHOro obpasza *KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmrofieHuss mpaBui O€30MacHOro OOpalieHusi ¢ BeUleCTBaMU B OBITY, MOBCEIHEBHOW XU3HHU U B TPYIOBOM
JesITeIbHOCTH;

NOHMMaHUsl IIEHHOCTH NPaBWJ WHIUBUAYaJbHOTO M KOJUIEKTUBHOTO O€30IacCHOr0 MOBEACHUS B CHUTyalUsX,
YTPOXKAIOUINX 3/I0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHMS MOCIICICTBUI U HEMPUATHSI BPEIHBIX MPUBBIUEK (YIOTPEOICHUS alIKOTOJIsI, HAPKOTHKOB, KypEHHS);

5) TpyA0BOr0 BOCIIMTAHUS .

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIEIOBATEIIbCKONW JEATENbHOCTH, OOIIECTBEHHO TOJIE3HOMH,
TBOPYECKOMN U JPYyrux BUAaX ACSTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEHICHUM NPAKTHUYSCKHX 33]au COIMAIBbHOW HANpaBICHHOCTH (B paMKax CBOETO
KJIacCa, IIKOJIbI);



UHTEpeca K MPAKTUYECKOMY H3Yy4YeHHUI0 mpodeccuit pa3aIuyHOTO poja, B TOM UHCIE€ HAa OCHOBE MNPUMEHEHUS
MpPEAMETHBIX 3HaHUM M0 XUMHH,

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU JI€SITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIUBHAYaJIbHOW TpaeKTopuu 0Opa3oBaHwus, Oyayiiei npopeccuu u peainsanuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB M MOTpeOHOCTEN
oOrrecTna;

6) 3K0JI0rM4YecKOro BOCIIUTAHUS :

AKOJIOTHYECKH 11€JIECO00Pa3HOTO OTHOIIEHUS K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TI00aJTBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM, BIUSHUS HSKOHOMHYECKUX IMPOIIECCOB HA COCTOSIHHE
MIPUPOTHON U COLUAIIBHOU CPEIBI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTIDKCHUN XUMHUU JJIi PEIIEHUsS BOMPOCOB PallMOHAIBHOIO
PUPOAOTOIB30BAHUS,;

AKTUBHOTO HENPUATHUS JECUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOIIEW NPUPOAHOM Cpelle, YMEHUsS HPOTHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKUE TTOCIIEICTBUS MPEANTPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIaTh UX;

HaJU4Usl Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHHS, 3KOJIOTMYECKOW KYJIBTYpPBI, OINbITA AESITEIBHOCTH 3KOJIOTHYECKOU
HAIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOW M COIMAJIBHON MpaKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSTH HICOJIOTHH XeMo(hoouw,

7) IEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKHU;

NOHUMAHMS CHEUUPUKH XUMHUU KaK HayKH, OCO3HaHUs €€ posu B (OPMUPOBAHUM PALMOHAIBHOTO HAYyYHOTO
MBIIUICHUS, CO3/JaHUU IIEJIOCTHOTO MPEJCTABICHHUS 00 OKpPYXalolleM MHUpEe Kak O €IUHCTBE MPUPOJAbl M YEIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHUS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XWUMHUU JUISI COBPEMEHHOM NMBWIM3AIMU: B €€ TyMaHUCTUYECKON
HAIPaBJICHHOCTH M Ba)XHOW POJIM B CO3JaHWM HOBOM Oa3bl MaTepUATbHOM KyJIbTYpPBI, PEIICHHUU TJI00ABHBIX IPoOIeM



YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SHEPIETUUECKON, MUIIIEBON U IKOJIOTUYECKON OE30MacCHOCTH, B Pa3BUTHH
MEJUIIUHBI, 00ECTIEYEHNHU YCIOBUN YCIIEUTHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOT0 YieHa 00IIeCTBa,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH. NMOHMMAaHUs CYIIHOCTH METOJIOB IO3HAHMS, HCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JJIs aHaiM3a U OOBSCHEHHUS SIBIICHUW OKPYXAIOIIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHHM, yMEHUS J1eTaTh 00OCHOBAHHbBIC 3aKJIFOUEHHS] HA OCHOBE HAyUYHBIX (DAKTOB U UMEIOIIUXCS
JIAHHBIX C LIEJBIO TTOJYYEHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XMMUUYECKUE 3HAHUA NJI1 PELICHUs] TPOOJEM B pEaIbHBIX >KU3HEHHBIX
CUTYyaLUX;

VHTEpECa K MO3HAHUIO U UCCIIEIOBATEIIbCKON IESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPAa30BaHUIO U CaAMOOOPA30BaHUIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX
3HAHUU 110 XMMUHU B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSIMH;

WHTEpECca K 0COOCHHOCTSIM TPyAa B pa3IMuHbIX chepax mpodhecCHOHATHHOU eATeTLHOCTH.
METANPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl OCBOEHUS YYEOHOro mpeaMmera «XHMHUs» Ha YPOBHE CpeIHEro oOuiero o0pa3oBaHHUs
BKJIIOYAIOT:

3HAYMMble U1 (OPMHUPOBAHHUS  MHPOBO33PEHUS  OOYYAIOIUXCA  MEKIUCHUIUIMHAPHBIE  (MEKIpPEIMETHEIC)
OOIIeHAay4YHbIE TIOHATHUS, OTPAXKAKOIIME IEJIOCTHOCTh HAYyYHOW KAapTUHBI MHUpa U CHEHU(PUKY METOIOB I03HAHUS,
HCTIONIb3yEMBIX B ECTECTBCHHBIX HayKax (Marepws, BEIIECTBO, DHEPrus, sBICHHE, MPOILECC, CHUCTEMa, Hay4HBIH (akr,
IPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIICI0OBaHKE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yYHHUBEpCalbHble ydeOHble JelCcTBHUs (MO3HABaTEeNbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIC), OOCCIICUMBAIOIINE
(dopmupoBanne GyHKIIMOHATBHOW IPaMOTHOCTH M COLIUAIBHON KOMIIETEHLIMU O0yUaroIuXCs;

CIIOCOOHOCTh OOYYaOIMXCSl HMCIOJB30BaTh OCBOCHHBIE MEXKAUCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U
yHUBEpCallbHbIE yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLIMANILHON NIPAKTHUKE.

MeranpeaMeTHbIE  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU  YYEOHBIMM  ITO3HABATEJIbHBIMHU,
KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMU JCHCTBUSAMU.



OBJiaieHMe YHUBEPCAJIbHBIMH Y4e€OHBIMU MO3HABATEJIbHBIMU A€CTBUSIMM:

1) 6azoBbIe JJOrHYeCKHE IeiiCTBHSI

CaMOCTOATENHFHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH TPOOIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh,

ONPENENATh LEN JCATEIbHOCTH, 3ajJlaBas MapaMeTpbl W KPUTEPUM WX JIOCTHUKEHUS, COOTHOCHTH PE3YJIbTATHI
JIEATSIIPHOCTH C TIOCTABJIICHHBIMH IICIISIMH;

MCII0JIb30BATh MPU OCBOEHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILJICHUS — BBIICIISTh XapaKTEPHbBIE MPU3HAKUA MOHSATUN U
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS AJsI OOBICHEHUS OTACIBHBIX (DAKTOB U SIBICHUMN;

BBEIOMpaTh OCHOBAHMS Ml KPUTEPHUH JUIS KIIaCCH(UKAITUN BEIIECTB U XUMUYSCKUX PEAKITHH;

YCTaHAaBJIMBATh NPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXK/Y U3YyYa€MbIMU SIBJICHUSIMU;

CTPOHUTh JIOTMYECKUE pacCyxkaeHus (MHAYKTHBHBIC, JCAyKTHUBHBIC, IO aHAJOTHWH), BBISABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKIFOUYCHNS;

IPUMEHSATh B TPOIECCE MO3HAHUS, MCIIOIB3yeMbIE B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPEOOPa3OBHIBATH
MOJICIIbHBIC TPEACTABICHUS — XUMUYCCKHK 3HAaK (CMMBOJI) 3JIEMEHTa, XUMHYecKas (opMmysia, ypaBHCHHUE XUMHUYCCKOM
peaKkIuu — TMPU PEIICHUH YYCOHBIX TO3HABATEIBHBIX M TMPAKTHYECKUX 3a7ad, IPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPECTABJICHUS JJ1s1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3YUa€MbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIEI0BATEIbCKHE TeHCTBHS

BJIaJIETh OCHOBAMU METOJIOB HAYYHOI'O0 MO3HAHUA BEIIECTB U XUMUYECKUX PEAKIIUN;

dbopMyIIMpOBaTh MEIH U 3aa9HM MCCIICIOBAHUS, UCIIOIH30BaTh MOCTABJICHHBIE U CAMOCTOSTEILHO CHOPMYIMPOBAHHBIC
BOIIPOCHI B KayeCTBE HMHCTPYMEHTA IO3HAHHWS M OCHOBBI JJi1 (DOPMUpPOBAHHMS THIOTE3bl IO IMPOBEPKE NPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh  HABBIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUST WU NPOBEIACHHUS  YUYECHHUYECKHX  OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh yMEHHUS HAOMIOJaTh 3a XOJOM IIPOIECCa, CaMOCTOSATEIHLHO MPOTHO3UPOBATh €ro  pe3yJIbTar,
dbopmynupoBaTh O00O0OIICHWS ¥ BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCICIOBAaHMS, COCTaBISThH
000CHOBaHHBIN OTUET O TIPOJICTIAHHON paboTe;



OpUOOpeTaTh OMBIT YYEHUYECKOW MCCIENOBATENIbCKOM M TMPOEKTHON NEATeNbHOCTH, MNPOSBIATH CIHOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB pEUICHUS MPaKTUYECKHX 3a/ay, NPUMEHEHHUIO Pa3IuYyHbIX METOJ/IOB
NO3HAHUS.

3) padora ¢ nHpopmanmeii:

OPHEHTHPOBaThCS B pPA3NIMYHBIX HCTOYHWKAX WHGopManuu (HAy4YHO-TIOMYJSIpHAs JIMTEpaTypa XUMHYECKOTO
COJIepKaHusl, CIPABOYHBIC IMMOCOOMs, pecypchl MHTepHera), aHAIU3UpOBaTh HMHGOPMAIMIO pa3IMYHBIX BUIOB U (hopm
IPEICTaBIICHNS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dopMyIMpOBaTh 3aPOCHl U MPUMEHSATh PA3IUYHbIE METOJbI MPU MOUCKE U 0TOOpe MH(pOpMaLnU, HEOOXOTUMOM st
BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA,

npuoOpeTaTh OMNBIT MCIIOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH M pPa3jIM4YHBIX I[OMCKOBBIX
CHUCTEM,;

CaMOCTOSITEIILHO BBIOMpATh ONTHMAaIbHYIO (opMy mnpexacraBieHus wuHpopMmanmu (CXeMbl, TpaduKd, JAHATPAMMBI,
TaOJHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4YHbI $3BIK B KadecTBE CpEJICTBAa IMpU paboTe ¢ XUMHUYECKOM HH(pOpMauuel: NpUMEHSTh
MeXIpeaMeTHbIC ((pr3nuecKkre U MaTeMaTHYeCKKe) 3HAKH U CUMBOJIBI, (hopMyJibl, a00peBUaTypbl, HOMEHKIIATYDY;

UCII0JIb30BaTh ¥ MPEe0OPa30BbhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1€/ CTBUAMM:

3a71aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl B XOJ€ JHMANOra /MM JUCKYCCHH, BBICKA3bIBaTh HJICH,
(opMyIMpOBaTh CBOM NMPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOAKEHHOMN 3a1auu;

BBICTYNIaTh C TMpPE3CHTAlMel pe3yJbTaTOB IMO3HABATEIbHON JESATENbHOCTH, MOJYYEHHBIX CAMOCTOSTENbHO WM
COBMECTHO CO CBEPCTHUKAMH IPH BBIINOJHEHUU XMMHUYECKOIO 3KCIEPUMEHTA, MPAKTUYECKOH padOThl MO HCCIEAOBAHMIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOro MpoekTa U (pOpMyIUpOBATH BBHIBOJABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEJIOBAHUN MTyTEM COTJIACOBAHUS MO3ULIUHI B X0/1€ 00CYX/IeHUsI U OOMEHa MHEHUSIMHU.

OgJlaieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMH IeHCTBUSIMH

CaMOCTOATENLHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO MMO3HABATENbHYIO AESITEIILHOCTD, ONpeNessas e€ Leau U 3a/1ayH,
KOHTPOJUPOBATh M IO MEPE HEOOXOAUMOCTH KOPPEKTUPOBATh MpejiaraéMblii aJlrOpUTM JEHCTBUWA IPHU BBINOJIHEHUU



y4eOHBIX U MCCIIEIOBATENbCKUX 3aJ1a4, BbIOUpaTh Haubosiee 3pPEeKTUBHBINA CIOCOO UX PEIICHHS C YUETOM MOJYyYEHHUS] HOBBIX
3HAHUM O BEIECTBAX U XUMHYECKUX PEAKIIMSIX;
OCYLIECTBJISATH CAMOKOHTPOJb CBOEH I€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbIE pE3yNbTATHI OCBOCHUS Kypca «OpraHndeckast XUMHsD OTPaKaroT:

c(OpPMUPOBAHHOCTb NMPEACTABIECHUI O XMMUUYECKOIN COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, POJIU XUMUU
B [I0O3HAHUU SIBJICHUI NPUPOJIbl, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (QYyHKIHMOHAIBLHOW I'PAMOTHOCTH,
HEOOXOIMMOM JJI1 PEIICHUs MPAKTUYECKHX 3aJad U IKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370pPOBBIO U
MIPUPOIHOM CpENIE;

BJIAJICHUEC CHCTEMOM XMMHUYECKMX 3HAHH, KOTOpas BKIIOYACT: OCHOBOIOJIATAIONINE MOHATHS (XMMUYECKUN DIIEMEHT,
aToOM, DJIEKTPOHHAas 000JI0YKa aTOMa, MOJIEKYJIa, BaJE€HTHOCTb, 3JEKTPOOTPULATEILHOCTh, XUMUUECKAsl CBSI3b, CTPYKTYpHas
dopmyna (pa3BEpHyTas U COKpaIIEHHAs), MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBINA CKeeT, (PYHKIIMOHAIbHAS
IpyINa, pajavkal, U30MEepHus, U30MEpbl, TOMOJOTUYECKAN Psifl, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA MU a30TCOAECPIKAIINE
COCIMHEHUSI, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJEKYJSIPHBIC COSAMHEHHS); TEOPUU M 3aKOHBI (TeopHs
CTpoeHHs oprannueckux Bemects A. M. ByTiepoBa, 3aKoH COXpaHEHUsI MACChI BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUIT
A3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAILME B OCHOBE IOHMMAaHUSA IPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTOJOTMYECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, IMOJIYYEHWHU M O€30MaCHOM HCIOIb30BAHUM Ba)KHEHIINX
OpPraHMYECKUX BEIECTB B OBITY U MPAKTHUECKOHN JEATEILHOCTH YEJIOBEKA,

chOpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHble TMPU3HAKU IOHATUM, YCTAaHABIMBaTh UX B3aWMOCBS3b,
UCII0/Ib30BaTh COOTBETCTBYIOIIUE IIOHATHUS IIPUA ONMCAHUU COCTaBa, CTPOCHUS U NPEBPAILEHUN OPraHUYECKUX COCIUHEHUN;



c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIb30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpaIIEHHOH) (OPMYJT OPraHNICCKUX BEIIECTB M YPAaBHEHUH XMMHUECKUX PEAKIMi, H3rOTaBIMBATh MOJICIIH
MOJIEKYJI OPraHUYECKUX BEIIECTB IS MIUTFOCTPALMH UX XUMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh M3YYEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBY H
CTPOCHHUIO K OMpeAeiIEHHOMY Kiaccy/Tpyrine coeAuHeHUH (yrieBOAOPOAbI, KHCIOPOJ M a30TCOJCPXKAIIUEC COCIUHEHHS,
BBICOKOMOJICKYJISIDHBIC COCIMHEHUs), JaBaTh WM Ha3BaHusA 10 cucteMmarndeckoi HomeHkimarype (IUPAC), a rakke
IPUBOJIUTh TPUBUAIBHBIC Ha3BaHHS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITWIICH, MPONMIIEH, AlleTUICH, STHJICHIJIMKOIb,
rmnepuH, ¢eHon, (opmanbaerus, areTalbIeru, MypaBbUHAsS KHUCJIOTA, YKCyCHas KHCIOTa, OJICMHOBAs KHUCJIOTA,
CTeapHHOBAs KUCIIOTA, TJIF0K03a, PPYKTO3a, KpaxmaJl, IEJUTI0I03a, TIIUIINH);

C(OPMHPOBAHHOCTh YMEHHUS OINPEACISITh BHUIbl XMMHUYCCKOW CBSI3M B OPraHUYECKHX COCAMHEHUSX (OJUHApPHBIC U
KpaTHBIC);

c(OpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUS OpraHmdeckux BemiectB A. M. Bytneposa ans
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTpOCHHUE, (PU3NYECKUE U XMMUYECKHE CBOMCTBA THUIUYHBIX
NpEACTaBUTEINICH pa3IMYHBIX KJIaCCOB OPraHMYECKHX BemlecTB (MeTaH, 3TaH, STWJICH, MPONMICH, alleTWieH, OyraaueH-1,3,
MeTun0yTaauen-1,3, 6eH3051, METaHOJ, STaHOJ, STUICHIJIMKOIb, TIHIEPUH, (DEHOI, alleTaabAeTh, MypaBbUHAS U YKCYCHas
KUCJIOTHI, TIIOKO3a, Kpaxmall, IeJUTI0NI03a, aMUHOYKCYCHAsI KHCJIOTa), WLTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHPOBAHHOCTh YMCHHS XapaKTEPH30BaTh UCTOYHHUKH YTJIEBOJIOPOIHOTO ChIpbs (HE(Th, MPUPOIHBINA a3, YroJb),
CIoco0bl UX NEPEPa0OTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

C(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS MO XMUMHUYECKHM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOT0 BEIIECTBA UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB MU
HPOJTYKTOB PEAKIIMH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJAX HAY4YHOI'O MO3HAHHUSA, UCIIOJIb3YEMbIX B
XMMUW TIpU HM3YyYCHHHM BEIIECTB W XUMHUYCCKUX sBIIcHHWH (HaONIOIEHUE, W3MEPEHHE, SKCIICPUMEHT, MOJICIHPOBAHUE),



UCIIOJIb30BaTh CUCTEMHBIC XUMUYCCKHUE 3HAHUS IS IPUHATHS PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C
BEIIECTBAMHU U WX TIPUMCHCHHEM,

c(hOpPMHUPOBAHHOCTh, yMEHHI COOMIOJaTh TpaBWIA TMOJH30BAHUSA XUMHUYECKON TOCyZol U 1abopaTOpHBIM
o0opyIoBaHUEM, a TaKXKe IMpaBuja OOpalleHusi C BEHIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU I10 BBIITOJHEHHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB,;

c(OpMHUPOBAHHOCTh YMEHHUH IIAHUPOBATh W BBIMOJHATH XUMHUYCCKHHA SKCIEPUMEHT (IPEeBpAIlCHHS OPraHuYeCKHX
BEIIECTB MPU HArPEBAaHWH, MOJTYUYECHUE dTUICHA W M3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYCCKUX BEIIECTB,
JCHATYpalns OCJIKOB IPU HArPEBaHWH, IIBETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHH C MIPABMJIAMU TEXHUKH 0€30IIaCHOCTH TIPH
oOpalieHn C BEIIECTBAMU U JIA0OPATOPHBIM OOOPYAOBAHHMEM, TMPEACTABIATh PE3YJbTaThl XMMHYECKOTO JKCIEPUMEHTa B
(opMe 3amMCcH YpaBHCHHI COOTBETCTBYIONIUX PEAKIMi B OPMYIMPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB,;

c(hOpPMHPOBAHHOCTh YMCHHH KPHTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWHGOPMAIMIO, TOJyd4aeMyl W3 PasHBIX
MCTOYHUKOB (cpencTBa MaccoBoi nHpopmaruu, UHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMATh IPaBHJIa YKOJOTHYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM
NCATEIBPHOCTH B IICJISIX COXPAaHCHHS CBOETO 3JI0POBbS M OKpPYJKAalolleld MPUPOTHON Cpelibl, OCO3HaBaTh OIACHOCTH
BO3/ICHCTBHS HA KUBBIC OPTraHU3MBI OTIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMast cMbIC moka3arens [TIK, moscHaTs Ha
IpuMepax CrocoObl YMEHBIIEHUS 1 TIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHNU3M YEJIOBEKA;

JUIsE OOyYaroIMXCSA C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHE TPUMEHSTh 3HAHHUS OO0 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHMSI BEIIECTB M XUMUUECKHUX SBJICHUIA;

JUTSL CJICTIBIX M CJA0OBHIAIINX OOYYarOUIUXCS. YMEHHUE HCIIONb30BaTh pelbe()HO-TOUCUHYIO CUCTeMYy 0003HaueHui JI.
Bpaitns nis 3anucu xuMudeckux Gopmy!.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «O0111asi 1 HeOpraHudecKasi XUMHUsH OTPakKaroT:
c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA: O XWMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYyYHOW KAPTHUHBI MHpPA, POJIH
XUMUU B TO3HAHWM SIBJICHUN NOPUPOAbI, B (POPMUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU



IPAaMOTHOCTH, HEOOXOIUMOM JJIsi pelIeHUs MPAKTUYECKUX 3ajlad U IKOJOTHYECKHM O0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10POBBIO U TPUPOJHOM CPELE;

BJIQJICHUE CHCTEMOW XMMHYECKUX 3HAHWW, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAONINE MOHATHS (XMMHUYECKUN 3JICMCHT,
aToM, H30TOMN, S-, P-, d- BJIEKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJSPHBIH 00BEM, BaJICHTHOCTS,
9JIEKTPOOTPHIIATEIIBHOCTD, CTEIICHh OKUCIICHUS, XMMHYECKasl CBsI3b (KOBAJICHTHAs, MOHHAs, METaJUIMYeCKasi, BOJOPOIHA),
KPUCTAJUIMYECKasd PEHIETKA, TUIBl XUMUYECKUX PEaKIUh, pacTBOpP, DJIEKTPOIUTHI, HEANEKTPOJUTHI, IJIEKTPOIUTHUECKASL
JUCCOITUAINS, OKUCITMTEh, BOCCTAHOBHUTEb, CKOPOCTh XUMUYECCKOW PEaKIMH, XUMUYCCKOEC PABHOBECHE); TCOPHH U 3aKOHBI
(TeopHst PICKTPOIUTUUYCCKON IHCCOIMAIH, mepuoarndeckuii 3akon J{. 1. MeHaeneeBa, 3aK0H COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHCHHUS M MPEBPAIICHUS SHEPTUHU MPH XUMHUYSCKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKHUN S3bIK XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAllMe B OCHOBE IIOHUMAaHUSA IPUYUHHOCTA MU CHUCTEMHOCTH XUMHMUYECKUX SIBJICHUH,
(haKTOJIOrM4eCKHUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHUU U 0€30MaCHOM HCIIOJIb30BaHUU BaXKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUIECKOM IEITEILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUN BBISABJISATh XapakTEepHbIE TPU3HAKM TIOHATHH, YCTaHABIMBATH WX B3aWMOCBS3b,
UCIIOJIB30BATh COOTBETCTBYIOLIME MMOHATHS IIPU ONIMCAHUY HEOPTaHUYECKUX BEILLIECTB U UX MPEBPALLCHUMN;

c(hOpMHUPOBAHHOCTh YMEHUM UCIIOIB30BaTh XUMUUECKYIO CUMBOJIMKY JJIsI COCTaBIICHUS (POPMYJT BEIIECTB M ypaBHEHUI
XUMHUYCCKHUX peakiuid, cucteMarndeckyo HomeHKIatypy (IUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIBHBIX HEOPTaHUYCCKHX
BeniecTB (yrapHbId a3, yriIeKUCIbIN Ta3, aMMHUakK, raméHas U3BeCTh, Heral¢Hast U3BECTh, MUThEBAs COJIA, ITUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OINpPEACNATh BAJICHTHOCTh U CTETICHh OKUCJICHHUS] XUMUYECKHUX AJIIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTaBa, BUJ XMMUYCCKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasi, BOAOPOIHASI) B COCIUHCHUSX, THII
KPUCTAJUTMUECKON PEIIETKH KOHKPETHOTO BelecTBa (aToMHas, MOJICKYJISIpHAs, HOHHAs, METaJJTMNYeCcKas), XapakTep Cpe/bl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHCHUMN;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB IO MX COCTaBy K
orpeeIéHHOMY KilacCy/Tpyrie coeAMHEHUI (IPOCThIC BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCH/IbI, OCHOBAHHUS, KHCIIOTHI,
aM(OTEpHBIC THIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH mepuoanueckoro 3akoHa J[. . MeHaeneeBa u 1eMOHCTPUPOBATH €r0
CUCTEMATU3HUPYIONTYI0, O0BSICHUTEIHHYIO M IPOTHOCTUYECKYIO (DYHKITHH,



c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMUMHYECKUX AJIEMEHTOB 1—4 mepuoaoB
[Teproaudeckoii cucteMbl XuMudeckux dnemeHtoB /. M. MeHneneeBa, UCHOB3ys TOHATHSA «S-, P-, d-3JIEKTpOHHBIC
opOuTanm», «IHEPreTUYECKUE YPOBHW», OOBACHITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB W HX
COEMHEHUH T10 nepuoaam u rpynmnam llepuoanueckon cucteMsl XuMu4yeckux anemMeHToB 1. 1. Mennaeneesa,

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBaTh) OOIIHME XUMHUYECKHE CBOMCTBA HEOPraHUYECKHX BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T'€HETHYECKOW CBA3U MEXKIAY HEOPTraHWYECKMMH BEIIECTBAMHU C
MIOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHUS KJIaCCH(UIIMPOBATH XUMHUUYCCKHE PEAKIUU 10 Pa3IudYHbIM IpH3HAKaM (YHCIy U COCTaBy
pearupymroImx BeIIeCTB, TEIIOBOMY 3(P@dEKTy peakiuu, U3MCHEHHIO CTEIEeHEW OKUCICHHS DJEMEHTOB, OOpaTHUMOCTH
peaKIuy, y4acTHIO KaTajlu3aropa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJISATh YPABHEHUS PEAKIIUMA PA3IMUHBIX THUIOB, TIOJHBIC U COKpAIIEHHbBIE YpaBHEHUS
peakiuii FOHHOTO OOMEHA, YYUTHIBAsK YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIUH, TOATBEP)KIAIOIINE KAYSCTBEHHBIM COCTaB  Pa3IMUHBIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABAThH OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX HEOPTaHUUYECKUX
BCIIICCTB,

c(hOpMHUPOBAHHOCTh YMEHHUH pPAaCKpbhIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JIECKTPOHHOTO OaJlaHCca 3TUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOH PEaKIMH OT Pa3IUYHBIX (haKTOPOB;
XapakTep CMEIICHUS XUMUYCCKOr0 paBHOBECHS B 3aBUCUMOCTH OT BHeMIHero Bo3zaeicTBus (mpunnui Jle Illarense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh XUMHUYECKHE IMPOIECCHI, JeXKAllMe B OCHOBE IPOMBIILICHHOTO
MOJIyYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa, a Takke C(POPMHUPOBAHHOCTH MPEJCTABICHUI 00 OONIMX HAYYHBIX MPUHIUNAX U
AKOJIOTHYECKUX MPOoOIeMaX XUMHUIECKOTO IIPOU3BOJICTBA,

c(hOpMHUPOBAHHOCTh YMEHHI IPOBOJUTH BBIYMCICHHS C HCIIOJIH30BAHHUEM ITOHSATHUS «MAacCOBas JOJIS BEIISCTBA B
pacTBope», 0OObEMHBIX OTHOIICHUHN Ta30B MPU XMUMHUYECKUX PEaKIMAX, MACChl BEIIECTBA WM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce WU 00bEMY OHOTO M3 YUYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIJIOBOTO A deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEMIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUH;



c(OpMHPOBAHHOCT, YMEHHH COOMIOJaTh TIPaBWIA IIOJIB30BAHUSA XUMHUYCCKON TOCyIod W J1ab0opaTOpHBIM
o0opymoBaHWEM, a TaKXKe IMpaBuja OOpaIeHUs C BEMIECTBAMU B COOTBETCTBHU C HWHCTPYKIHMSIMH TI0 BBITTOJTHCHHIO
71a060paTOPHBIX XUMUYECKUX OIBITOB,

c(OpMHPOBAHHOCTh YMEHHUH TJIAHMPOBATH U BBITOJIHATH XUMHUCCKUH 3KCIIEPUMEHT (pa3jioKeHne IepoKCHIa BO0POIa
B MMPUCYTCTBUU KaTajau3aTopa, ONpeAeieHUEe Cpeibl PAaCTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATILHOTO HWHIUKATOPA, BIUSHUC
pasIUYHBIX (PAaKTOPOB HAa CKOPOCTh XUMUYCCKON PEaKIMK, PEaKIMi HOHHOTO OOMEeHa, KaueCTBEHHBIC PEAKIIMU Ha CyJbdart-,
KapOOHAaT- W XJIOPUA-aHUOHBI, Ha KATHOH aMMOHMS, PEIICHHWE HKCICPUMEHTAIbHBIX 3aJad MO0 TemMaM «MeTamey u
«HemeTanne») B COOTBETCTBUU C MpaBUJIaMU TEXHUKH O€30MACHOCTH TMPHU OOpaIIeHHH C BEIIECTBAMU U JTAOOPATOPHBIM
o0opyoBaHUEM, TPEACTABISATh PE3YJIbTAaThl XUMHUYECKOTO JKCIIEPUMEHTa B (hOpMe 3alMCH YpaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMpPOBaTh BEIBOJIbI HA OCHOBE 3THX PE3yJIbTATOB,

c(hOpPMHPOBAHHOCTh YMCHHH KPHTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWHGOPMAIMIO, TOJyd4aeMyl W3 PasHBIX
UCTOYHHUKOB (Cpe/icTBa MacCOBOW KOMMYHHKAIMK, IHTEpHET U APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMATh IPaBHJIa YKOJOTHYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM
NEATeIbHOCTH B I1IENAX COXPaHEHUS CBOEro 370pOBbS U OKPYKAIOIIEH MPUPOJTHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHS Ha JKMBBIC OPTaHU3MBI OINPEACIIEHHBIX BEIISCTB, TTOHMMas cMbIci mokaszaTens [1/IK, moscHaTs, Ha mpumepax
CIOCOOBI YMEHBIIIEHHUS 1 TIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsE OOyYaroIMXCSA C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHE TPUMEHSTh 3HAHHUS OO0 OCHOBHBIX
JTOCTYIMHBIX METOJIaX TTO3HAHMS BEIISCTB M XUMUYCCKHUX SBICHUMH;

JUISL CIETIBIX U CJIA0OBUIAIIMX OOYYArONIUXCS: YMEHHE MCIOJIb30BaTh Pelibe()HO-TOUCUHYIO CUCTeMy oOo3HaueHui JI.
Bpaitns nis 3anucu xuMudeckux Gopmy!.



He.]IeBI)Ie NPUOPUTETDI BOCIIUTAHUSA IIKOJBbHUKOB HA YPOBE€Hb OCHOBHOI'O 0011€ero Oﬁpa3OBaHI/IH

B Bocnuranuu ﬂeTeﬁ MMOAPOCTKOBOI'O BO3pacTa IMPHOPUTETOM ABJIACTCA CO3OAHHUC 6J'IaI‘OHpI/I$ITHbIX yCJIOBI/Iﬁ IJIs1 pa3BUTHA
COIIMAaJIbHO 3HAYHUMBIX OTHOILICHUH IIKOJBbHUKOB, H, IIPCIKIAC BCCT'O, HICHHOCTHBIX OTHOILICHUH .

1. K cembe kak riraBHOM OIOp€ B KU3HU YCIOBCKA U HCTOYHHUKY €I0 CHACThA,

2. K Tpymy Kak OCHOBHOMY CHOCOOY IOCTIDKEHHUS >KU3HEHHOTO ONaromoiyuusi 4YeJOBEeKa, 3aJIoTy €ro YCHEIIHOTO
po(heCCUOHATIBHOTO CaMOOIIPEIETICHHS U OLLYIIEHNUs] YBEPEHHOCTH B 3aBTPALLHEM JIHE;

3. K cBoemy oredecTBy, cBOEil Masoil U 6oJbioil PoauHe kak MecTy, B KOTOPOM YEJIOBEK BHIPOC M MO3HAJ MEPBbIE PaOCTH
U HEeyJauu, KOTOpasl 3aBellaHa eMy MpeaKaMi U KOTOPYIO HY>KHO 0Oeperars;

4. K npupoac KakKk HCTOYHHUKY KU3HH Ha 36MHC, OCHOBC CaMOTI'0 €€ CyHCCTBOBAHUA, Hy}K,Z[aIOH_K?I‘/’ICH B 3allIMTC U ITIOCTOAHHOM
BHUMAHHU CO CTOPOHBI YCIOBECKA,

5. K Mupy kak riaBHOMY MPHUHIIUITY YEIOBEUECKOT0 OOIICKUTHS, YCIOBUIO KPEMKOM NpYyKObl, HallaXKUBaHUS OTHOILICHUN C
KOJIJIEraMH 1o paboTe B OyAyIeM U co3AaHusl OIaronpusTHOTO MUKPOKINMAaTa B CBOEH COOCTBEHHOW CEMbE;

6. K 3HaHMSM Kak MHTEIUIEKTYaJIbHOMY pecypcy, odecreunBaronieMy Oyayiiee 4eloBeKa, Kak pe3yJbTaTy KpOmOTIUBOTO, HO
YBJIEKATEIbHOI0 Y4€OHOr0 TPy Aa;

7. K KynbType Kak TyXOBHOMY OOTraTCTBY OOIIECTBA M BaKHOMY YCJIOBHUIO OIIYIICHUS YEJIOBEKOM IMOJHOTHI MPOKHUBAECMOM
YKUA3HU, KOTOPOE AIOT €My UYTEHHUE, MYy3bIKa, ICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKECHUE;

8. K 310p0oBbIO Kak 3aJ0Ty JOJNTOM M aKTUBHOM >KU3HH YEJIOBEKA, €ro XOPOILIero HaCTPOCHHsS M ONITUMUCTUYHOTO B3TJIsia Ha
MUp;

9. K oxpyxarommm IO M Kak Oe3yCIIOBHOW W aOCOMIOTHOW HMEHHOCTH, KaK PaBHOMPABHBIM COIMAIBHBIM MapTHEpaM, C
KOTOPBIMH HEOOXOJUMO BBICTPauBaTh JOOPOXKETATEIbHBIE M B3aUMOIIOAJIEPKUBAIOIINE OTHOLICHHUS, AAIOIINE YEIOBEKY
PazoCTh OOIIEHHUS U TIO3BOJISIONINE U30eraTh 4yBCTBA OJIMHOYECTBA,;



10. K camumMm cebe kak X03si€BaM CBOEH CyJb0bI, CaMOOIIPEALISIOMMUMCS U CaMOPEATU3YIOIIUMCS JIMYHOCTSAM, OTBEUYAIOIIUM
3a CBOE€ COOCTBEHHOE OyayIee.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
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MpPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
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29 HenpenenbHbIe yraeBOJOPOIbI: ATKEHBI, 5 1
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Hroro no pazneny

13
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
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Ne ni/n Kontpoabnbie | IIpakTHueckune
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1.3 XHUMHYECKUE PEAKITUN 6 1 1
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53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX )
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MNPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOI OBPA30OBATEJIbLHON

IMPOI'PAMMUBI

10 KJIACC

Kon
NMPoBEpPsAEMOro
pe3yJbTaTa

IIpoBepsiemble mMpeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMBbI CPeIHEro
o01ero oo0pazoBaHus

1

TeopeTnueckre OCHOBbI OPraHU4eCKONH XUMHUH

11

ChopMupoBaHHOCTh TPEJCTABICHUNA O XHMHUYECKOW COCTABIISIOUICH €CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJIH
XMMHUU B TIO3HAHUM SBJICHUNA NPUPOIBI, B (POPMUPOBAHMM MBILIUIEHUS U KyJIbTYphl JUYHOCTH, €€ (PYHKUIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM MAJsl pelIeHUs MPAKTUYECKUX 3a7ady M HKOJOTMUECKH OOOCHOBAHHOTO OTHOLICHUS K

CBOEMY 3/I0POBBIO U MPUPOHOM Cpeie

1.2

Briagenne cucTeMON XUMHYECKMX 3HAaHHH, KOTOpas BKJIIOYAaeT.: OCHOBOIIOJIAralolIue IOHATHA (MOJEKyIa,
BAJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBA3b, MOJIb, MOJIApHAas Macca,
MOJISIPHBIA 00BEM, yIIIepoaHbIi cKeleT, PyHKIHMOHAIbHAS IPYIIa, paguKai, H30MEpUs, U30Mepbl, TOMOJIOTUYECKUNA
psil, TOMOJIOTH, YIJIEBOJOPOJIbl, KUCIOPOA- M a30TCOAEpIKAIINE COCTUHEHUs, OMOJOTUYECKH aKTHBHbBIC BEIECTBA
(yrieBoibl, )KUPBI, OSIKK), MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COSIMHECHUS); TCOPUU U
3aKOHbI (TEOpUST XUMHYECKOro CTpoeHHsl opraHuueckux BemiectB A.M. bBytiepoBa), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMHHM, (PAKTOJIOTHYECKHE CBEIEHHUs O CBOMCTBAX, COCTaBe, IMOJYYEHHUH U O€301MacHOM
UCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHWYECKUX M OPraHWYECKHUX BEIECTB B OBITY M NMPAKTHUYECKOW AEsTEIbHOCTH

YCJI0BECKa

1.3

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BbIABJIATE XAPAKTCPHBLIC IIPU3HAKHU HOHHTHﬁ, YCTAaHABJIUWBATb HX B3aHNMOCBA3b,
HCIIOJIB30BAaTh COOTBCTCTBYIOIIHME IIOHATHUSA IPU OIMMCAHUH COCTaBa, CTPOCHUA U npeBpameHm‘/'I OpPraHn4€CKux

COEeIMHEHUN

1.4

C(I)OpMHpOBaHHOCTB YMGHI/II>'I HCIOJIb30BATh XUMHWYCCKYI0 CHMBOJIMKY J[UJISI COCTAaBJICHHA MOJICKYJISIPHBIX U




CTPYKTYpHBIX (pa3BEépHYTOH, COKpAIIEHHON) (OPMYJI OPraHUYSCKHX BEIISCTB U YPABHCHUN XUMHUYECKUX PEaKIUi,
M3TrOTaBJIMBATh MOJEIU MOJIEKYJI OPTraHUYECKUX BELIECTB JJISI WUTKOCTPALMU UX XUMMUYECKOTO U IIPOCTPAHCTBEHHOIO

CTpOCHUS

1.5

CdopmMupoBaHHOCTH YMEHHH YCTaHABIMBATH MPUHAICKHOCTh U3YYCHHBIX OPTaHUYECKUX BEIECTB MO X COCTABY U
CTPOCHHIO K OmpeaenéHHOMY Kiaccy (rpymme) coequHeHui (yrieBOoIOpObl, KHUCIOPOA U a30TCOIepIKAIINe

COCAMHCHUS, BBICOKOMOJICKYJIAPHBIC COGI[I/IHCHI/IFI), JaBaTb WM Ha3BaHUA II0 CHCTEMAaTHUCCKOM HOMCHKIJIATyp€

(IUPAC)

1.5

ChopMUPOBAaHHOCTh YMEHHUS OMPEACISATh BUABI XMMHUYCCKOW CBSI3M B OPraHMYECKUX COCAMHEHHSX (OJMHApHBIC W

KpaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHUS MPUMEHSTH. MOJOXKEHUS TEOPUU CTPOCHMs OpraHuueckux BemecTB A.M. Byrtieposa

JJIA 00BSACHEHHS 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTAaBA U CTPOCHMS, 3aKOH COXPAHCHU MACChl BEIICCTB

YFHGBOHOpOI[BI. KI/ICHOpO,Z[CO,Hep)KaH_II/IC U a30TCOACPIKAINNEC OPraHUYCCKUC COCAUHCHUS. BbICOKOMO.HeKyJI}IpHBIC

COCIUHCHMUA

2.1

ChopMUPOBAaHHOCTh YMEHHI NPUBOIUTH TPUBHAIBHBIC HA3BAHUS OTACIBHBIX OPraHMUYECKUX BEIIECTB (DTHIICH,
MPOIMWJICH, aleTUJICH, YTHJICHIJIMKOJb, TIUIEPHH, (GeHol, (hopManbaeruj], aleTalbIeTyil, MypaBbHHAs KHCIIOTA,

YKCYCHas KHUCJIOTaA, OJICMHOBAA KHUCJI0TA, CTCapUHOBAA KHUCJI0TA, TJIFOKO034, (bpyKTosa, KpaxmaJi, OeJIJIr0J103a, FJ'II/IHI/IH)

2.2

ChopMHpOBAaHHOCTH YMEHHI XapaKTepPU30BaTh COCTAB, CTPOCHUE, PU3NICCKUE M XMMHUCCKHE CBOMCTBA THITMYHBIX
NpeCTaBUTENICH Ppa3IHYHBIX KJIAaCCOB OpPraHMYECKHX BeriecTB (MeTaH, O3TaH, ASTHJCH, MPOIHWICH, alleTHIICH,
Oyraauen-1,3, metunOyraauen-1,3, 6EH307, METaHON, TaHOJ, STUJICHIJINKOIb, TIUIEPHUH, (DEHOI, aleTalbIeTu]I,

MypaBbUHas U YKCYCHasA KUCJIOThI, I'NTIOK03a, KpaxMaJl, HEJUII0JI03a, aAMUHOYKCYCHaA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHUA UWIIIOCTPHUPOBATH TCHCTUUYCCKYIO CBA3b MCKAY TUIIMYHBIMU MPEACTABUTCIAMU
Pa3JIMYHBIX KJIIACCOB OpPraHMYCCKHX BCHICCTB YPABHCHUSAMHU COOTBCTCTBYIOIIUX XHUMHUUCCKUX peaKHI/Iﬁ C

HCTIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopMHPOBAaHHOCTh YMEHHUSI XapaKTepPH30BaTh HCTOYHHKH YIJIEBOJOPOIHOTO ChIpbsi (HE()Th, MPHUPOIHBIA Ta3,




yroJib), CIOCOOBI X MEPEPadOTKH U MPAKTHIECKOE IPUMEHEHHE TIPOYKTOB MepepaboTKu

XUMUS U KU3Hb. PacuyéThl

3.1

ChopMupoBaHHOCTH YMEHHIA BIIAJICTh CHCTEMOW 3HAHHUI 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS, UCTIOIh3yEMBIX
B XUMHHM TIpU M3YYCHHU BEIIECTB W XHUMHYCCKHX sIBIIcHHH (HaONMtoJeHWe, W3MEpEHHe, OSKCIICPUMEHT,
MOJICJTMPOBAHKE), KCIOJIb30BaTh CHCTEMHBIC XHMHYECKHE 3HAHUSA Ui MPUHATHA PEHICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUsX, CBA3dHHBIX C BEIICCTBAMHA U UX ITPUMCHCHUEM

3.2

ChopMHUpOBAaHHOCT yMEHHH COOJMIOATh TpaBUjia TIOJI30BAHUS XUMHUYECKOHW TIOCYI0OM M J1abopaTOpHBIM
o0opyIoBaHHEM, a Tak)Ke MpaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO

71a060paTOPHBIX XUMHUYECKHUX OIBITOB

3.3

ChopMHPOBAaHHOCTh YMECHHUH IJIAHUPOBATH M BBIMOJIHITh XUMHUYSCKHI IKCIIEPUMEHT (MIPEeBPALICHUS OPraHUYECKUX
BCIICCTB IPpU HArpCBaHWU, MOJYUCHHUC OTUJICHA U U3YYCHHUC CTO CBOI>'ICTB, KaUCCTBCHHBIC PCAKIHUU OPraHUYCCKHUX
BEILECTB, JCHATypanus OCIKOB MPH HArPEBaHUH, [[BETHBIC PEAKIMK OCJIKOB) B COOTBETCTBHH C MPABHJIAMH TEXHUKH
0€30MacHOCTH TNpHU OOpAIEHUH C BEIeCTBAaMU U JIabOopaTOpPHBIM O0OPYIOBAHUEM; IPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO AKCIEpUMEHTa B (hopMe 3aliCH ypaBHEHHH COOTBETCTBYIOIIMX peakiuil U (popMyInpoBaTh BBIBOJIBI

Ha OCHOBC OTUX PC3YyJIbTATOB

3.4

ChopMUPOBAaHHOCTh YMEHHUI MPOBOIUTH BBIYHMCICHUS M0 XMMHUYECKUM ypaBHEHHUSIM (Macchl, 00bEMa, KOJIHUYECTBA
UCXOJHOTO BEIIECTBA WM MPOAYKTAa PEaKlUu MO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 MCXOIHBIX

BEIIECTB WIIK MPOAYKTOB PEAKIIHH)

3.5

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU AaHAJIM3UPOBATH XUMHUYCCKYHO I/IH(1)OpMaI_II/IIO, MMOoJIy4acMyr0 H3 pPa3HbIX

HCTOYHHKOB (CpecTBa MacCoBOW MH(MOPMAIIUH, CeTh IHTEpHET U ApyTHe)

3.6

ChopMHUpPOBAaHHOCTh YMEHHI COOJIFOAATH MPABHJIa YKOJIOTHYECKHU IEIeCO00pa3HOTO MOBEACHHS B OBITY U TPYIOBOM
JIEATEIIbHOCTH B LEAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHOW Cpelbl, OCO3HABATh OMACHOCTh
BO3JCHCTBUS Ha JKUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHMYECKUX BEMIECTB, MOHMMAas cmbicia mnokazarens [T1JIK

(Hpe,[[eJ'IBHO HOHYCTHMOﬁ KOHI_IeHTpaI_II/II/I), MOSACHATH Ha MpUMCPAX CITIOCOOBI YMCHBIICHUA W NPCAOTBpALICHUA HX




BPEIHOT'O BO3AECHCTBHSI HA OpraHU3M YeJI0BEKa

11 KITACC

Kon
MpoBepPsIeMoOro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl CpeaHero ooIero
o0pa3zoBaHus

1

TeopeTquCKI/Ie OCHOBBI XMMHH

11

Bragenue cucteMoil XMMHUUYSCKUX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIOJATAOIINE TOHITHS (XUMHUYECKUI JIEMEHT,
aToM, JJIGKTPOHHas 00OJOYKa aroma, S-, p-, O-3JIeKTpOHHBIE OPOMTATM aTOMOB, HOH, MOJICKYJa, BaJCHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCJICHMS, XMUMHYECKas CBSA3b, MOJIb, MOJISIpHAash Macca, MOJSIPHBIA OO0BEM,
KPUCTAJUIMYECKAsh  pemIéTKa, THUMbl XUMHYECKUX  PEaKIui  (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC, JK30- W
SHIOTEPMHUYUECKHE, pEAKIMH HWOHHOTO OOMEHA), pacTBOp, JJICKTPOJIUTBHI, HEIICKTPOJIMTHI, AICKTPOIUTHYCCKAS
JMCCOITMAIINS, OKHUCIIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOM pEaKiMy, XUMHUYCCKOE PaBHOBECHE), TCOPUH H
3aKOHBI (TEOPHS AIICKTPOJUTUYCCKON auccormaimu, [lepuonndeckuit 3akon J[.M. MeHnpeneeBa, 3aKOH COXpaHEHUSI
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH S3bIK XUMHH, (DAKTOJIOTMYECKUE CBEICHHS O CBOWMCTBAaX, COCTaBe,
MONMyYeHUH M OE€30MacHOM HCIOJIBb30BAaHUM BaXHEHMIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKOU

JACATCIIBHOCTH 4YC€JIOBEKA

1.2

ChopmrpoBaHHOCT YMEHUIl BBISABISATH XapaKTEPHbIE MPHU3HAKA U B3aUMOCBSI3b M3YyUEHHBIX MOHITHM, NMPUMEHSITh
COOTBETCTBYIOIINE TMOHATUS TPHU OMNUCAHUM CTPOCHHS M CBOWCTB HEOPraHUYECKHX BEIIECTB M HMX MPEBPAICHHI;
BBISIBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHHA C TOHSATUSAMHU M TPEJCTABICHUSMU JPYTHX ECTECTBEHHOHAYYHBIX

npeaMETOB

1.3

BnaneHne oCHOBHBIMH METOJaMU HAay4YHOT'O IO3HAHUA BCIICCTB U XUMUYCCKUX SIBIICHUI (Ha6J’IIO,[[eHI/Ie, HN3MCPCHHUC,

IKCIIEPUMEHT, MOJICIIMPOBAHHUE)




C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ onpeaAcIsATb BAJICHTHOCTb U CTCIICHb OKHUCJICHHUA XUMUYCCKUX 3JIEMCHTOB B COCAMHCHUAX

1.4 pa3IMYHOTO COCTaBa, BUJ XMMHYCCKOW CBsi3U (KOBaJCHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS) B COCAMHEHHUSIX,
THUI KPUCTAUTNIESCKON PEIIETKH KOHKPETHOTO BEIeCTBa (AaTOMHAsl, MOJICKYJISIpHAsl, HOHHAsI, METAJUTHYECKast)
1.5 ChopmupoBaHHOCTH YMEHUI OMPEENATh XapaKTep cpeibl B BOAHBIX PACTBOPaX HEOPraHMYECKUX COSAMHEHUN
CbhopMHUPOBAaHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMUIECKUE PEAKIMH 110 PA3IMIHBIM MPHU3HAKaM (YUCIY U COCTaBY
1.6 pearupyromux BemecTB, TEIIOBOMY ((PEKTy peakiuu, N3MEHEHHUIO CTENEHEH OKUCIICHUS JIEMEHTOB, O0OpaTHMOCTH
peaKIMy, YYacTHIO KaTalu3aTopa)
17 CpopMUpPOBAaHHOCTH YMEHHMI COCTABISATH YypPaBHEHHUS PEAKIUN pPA3JTUYHBIX THUIIOB, TOJHBIE M COKpAIEHHBIE
' ypaBHEHHUS PEaKIMii HOHHOTO 0OMEHA, YYUTHIBAs yCIIOBHUS, IIPU KOTOPBIX 3TH PEAKLUU UIYT 10 KOHIA
ChopmupoBaHHOCTE YMEHUH MPOBOJUTH PEAKIMH, MOATBEPKIAIONIME KAYeCTBEHHBIM COCTAaB  PA3IMYHBIX
1.8 HEOPraHWYeCKHX BEIIECTB, pPACMO3HABaTh OIBITHBIM NYyTEM HWOHBI, MPUCYTCTBYIOLUIME B BOAHBIX pPacTBOpPAX
HEOPraHUYECKHUX BEILECTB
19 CdhopmupoBaHHOCTE YMEHHMI pPaCKpbhIBaTh CYITHOCTH OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIHA TMOCPEICTBOM
' COCTaBJICHUS SJIEKTPOHHOTO OajaHca STUX peakuit
1.10 ChopmupoBaHHOCTH YMEHU O00BACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakluy OT pa3iNyuHbIX (PaKTOpOB
111 ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHUS B 3aBUCIMOCTH OT BHEIITHETO
' BosaeiicTeus (mpuniun Jle [llatense)
2 OO6m1ast 1 HeOpraHUYeCcKask XUMUS
91 CdopMupoBaHHOCTH YMEHHH pacKkpbiBaTh cMbIci [lepuoanueckoro 3akona [[.1. MenzaeneeBa 1 1IeMOHCTPUPOBATH €T0
' CUCTEMATHU3HUPYIOILYI0, OOBSCHUTENbHYIO U IPOTHOCTUYECKYIO (QYHKIIUU
ChopmrpoBaHHOCT, YMEHHUH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKUX »JJIeMEHTOB 1-4
59 nepuooB Ilepuomnueckoit cucrembl xuMuueckux snemeHToB J[.M. MeHnaeneeBa, MCIONb3ysl MOHATHSA «S-, P-, O-

OJICKTPOHHBIC 0p6I/ITaJII/I)), OQHEPICTUICCKHUC YPOBHW, OOBICHATH 3aKOHOMCPHOCTU MU3MCHCHUA CBOMCTB XMMHUUYCCKHUX

DJIEMEHTOB U MX COCIUHEHUI IO nepuoaamMm M rpymnmam HepHOﬂquCKOﬁ CUCTCEMblI XMMHYCCKHUX OJOJICMCHTOB HI/I




Menneneesa

2.3

ChopMUPOBAaHHOCTh YMCHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIHNE XUMHUYECKUE CBOMCTBA HEOPTaHHUECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE N€HETHUUYECKOM CBS3U MEXKAY HEOPraHMYECKHMMU BELIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopmupoBaHHOCT, YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHMYECKHX BEIIeCTB MO HUX COCTaBy K
omnpeaeaéHHoMy Kiaccy (rpymre) coemuHeHui (pocThie BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCH/IbI, OCHOBaHH,

KHCJIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJTH)

2.5

ChopmupoBaHHOCT, yMEHHI HMCHOJIB30BaTh XHUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBlieHUS (OpMyJ BeUIECTB U
yYpaBHEHUI XUMHYECKHUX peakiuii, cucremaruueckyto HomeHkiarypy (IUPAC) u TpuBHaibHbIC Ha3BaHHS OTACIBHBIX
HEOpraHW4eCKUX BeniecTB (YrapHblii ra3, yrieKHCIbli Ta3, aMMHaK, raimiéHasi U3BeCTb, HeraléHas H3BEeCTh, MIUThEBAs

coJia, TUPUT U JAPYTHUE)

2.6

ChopMUpOBaHHOCTh YMCHHI XapaKTEPU30BaTh (OMKUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA HEOPTaHMUECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIAATh CYLIECTBOBAHUE N'EHETUYECKOM CBSI3M MEXIY HEOPIaHMYECKHUMH BEIIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

2.7

ChopMHPOBaHHOCTh YMEHHHU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT (pa3jIoKeHUE IEepPOKCHIa
BOJIOPOAA B NPUCYTCTBUH KaTaaH3aToOpa, ONPEAETICHHE CPeIbl PAaCTBOPOB BEIIECTB C IOMOINBIO YHHBEPCAIBHOTO
WH/IWKATOpa, BIMSHUE PA3TUYHBIX (JAKTOPOB HA CKOPOCTh XHMMHYECKOH peakluH, peakiud HOHHOrO oOMeHa,
KayeCTBEHHbIE pEaKUMW Ha Cyiabdar-, KapOOHAT- M XJOPHJI-aHUOHBI, HAa KAaTHMOH AaMMOHHMs, peIlleHHe
OKCIIEPUMEHTANBHBIX 3aJad 1o TemMaMm «Metamiely u «Hemeramns»y) B COOTBETCTBHM C TpaBHIAMU TEXHHKH
Oe3omacHOCTH HpH OOpallleHuu C BeUIeCTBAaMH U JIaOOpaTOpPHBIM OOOpYIOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XMMHYECKOT0 SKCIIEPUMEHTa B (JOpPME 3alHCH YPaBHEHHH COOTBETCTBYIOUIMX PEAKIMUN U (OpMyIMpoOBaTh BHIBOJABI HA

OCHOBC 3THX PE3YJIbTATOB

2.8

CchopMupoBaHHOCTh YMEHHMH COOMIOJAaTh MpaBWiIa IOJIb30BAHMS XHWMHYECKOH TOCyIo M J1abopaTopHBIM
0o0OpyJJ0BaHUEM, a TaKXKe IMpaBHja OOpallleHHsl C BEIIECTBAMU B COOTBETCTBMU C MHCTPYKIMSMHU IO BBIIOJHEHUIO

J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB




2.9

ChopmupoBaHHOCT, yMEHHI XapaKTePU30BaTh XWMUYECKUE TIPOIECCHI, JIeXKAIIME B OCHOBE NPOMBIIUICHHOTO
MOJTyYEHHUsI CEPHON KHCIIOTHI, aMMHAaKa, a TaKke cPOPMUPOBAHHOCTD MPEACTABICHUI 00 0OLIMX HAyYHBIX MPUHIUIAX

" 3KOJIOTHYCCKUX HpO6J’ICMaX XUMHYECKOT'O IMTPONU3BOACTBA

XuMus U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUI O XHUMHUYECKON COCTaBIAIONIEH €CTECTBEHHOHAY4YHON KapTUHBI MHpA, POJIHU
XMMUU B TIO3HAHHUH SIBICHUI TpUPOAB], B HOPMUPOBAHUM MBIIIJICHUS U KYJIbTYPbl JIUYHOCTH, €€ (PyHKIHMOHAIBHOM
TPaMOTHOCTH, HEOOXOIMMOM ISl pelieHHs] MPaKTUYeCKUX 3aJad U HKOJIOTMYecKd OOOCHOBAHHOTO OTHOILIEHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

ChopMUpOBaHHOCTh YMEHHH KPUTUYECKH AaHAIM3MPOBATH XUMHUECKYI0 HH(POPMALMIO, IMOJYyYyaeMyl0 M3 pPa3HbIX

HCTOYHHMKOB (Cpe/IcTBa MaCCOBOW KOMMYHHUKAIIMH, ceTh IHTEpHET U IpyTrue)

3.3

CdopMupoBaHHOCTh YMEHUN COOIOAATH MPaBUiia SKOJOTUUECKH IEJIECO00Pa3HOTO MOBEIECHUS B OBITY M TPYIOBOM

JEATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 30POBbs U OKPYKAIOLICH IPUPOAHON CPEABI

3.4

Oco3HaBaTh ONACHOCTH BO3JICHCTBHUS Ha >KUBBIE OpraHu3Mbl OHpe,Z[eJ'IéHHBIX BCIICCTB, ITIOHHMMAasA CMBICJI I1OKa3aTCJIsd
HZ[K, MMOACHATb Ha IpUMCEpaAX CII0COOBI YMCHBIICHUSA W IPCAOTBPALICHHUA UX BPCIAHOI'O BO3,I[€I>'ICTBPI$I Ha OpraHU3M

YCI0BCKa

3.5

ChopmupoBaHHOCT, YMEHUN NPOBOAUTH BBIUMCICHHSI C UCIOJIb30BAaHUEM IOHSATHUS «MaccoBas JOJsI BELECTBa B
pacTBope», OOBEMHBIX OTHOIICHHH Ta30B NMPH XHUMHYECKHX PEAKIUSAX, MAcChl BEIIeCTBa WM 00BEMA Ta30B IO
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO

3(1)(1)6KT8. PCaKi Ha OCHOBE 3dKOHOB COXPAaHCHUS MACChI BEIICCTB, IIPEBPAIICHUA U COXPAHCHUS SHCPIrUA

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC




Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

1 TeopeTnyeckre OCHOBBI OPTaHMYE€CKON XUMHUH
11 [IpenMer opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B IIOJyYEHUU HOBBIX BEILECTB M MaTepuanos. Teopus
' CTPOEHHsI OPraHUUYeCKuX coequHeHuil A.M. byTiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS
12 CrpykrypHble QOpPMYJIbl OPraHUYECKUX BewiecTB. ['omosiorus, uzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHMSIX —
' OJIMHApHBIE M KpaTHbIE CBs3H. IIpeacraBieHne o kiaccupuKaiuy OpraHnIeCcKUX BEIIECTB
13 HomenknaTypa opraHuuecKix COSAMHEHHUH (CHCTeMaTHYeCcKasi) U TPUBUAIIbHBIC HA3BAHUS BaKHEHINUX MPEICTaBUTEICH KIIAaCCOB
' OpPraHNYEeCKUX BELIECTB
2 VII1eBO 10Ok
51 ANKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHU psia. MeTaH M dTaH — MPOCTEUIINE TMPEICTABUTENHN aJKAHOB. (H3MUECKUE U
' XMMHUYECKHE CBOMCTBA (peaKklMy 3aMeIleHHs ¥ TOPEHUS), HAXO0XKICHUE B IPUPOJIE, MOTYYCHHE U IPUMEHEHUE
AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN Psifl. DTUIICH U MPOMHICH — MPOCTEHUIINE MPEICTABUTEIH aJIKEHOB: (PH3UUECKUE U
2.2 XMMHUYECKHE CBOWCTBA (pEeaKUUH THIPUPOBAHMUS, TAJIOTCHUPOBAHUS, TUAPATAIIMN, OKUCICHHS U MOJMMEPU3AINN), MOJTyYCHUE U
IIPUMECHEHHE
53 Ankanuensl: Oyraauen-1,3 u MetmnOyraauen-1,3: crpoeHue, BaKHEHIIMEe XUMHYECKHE CBOMCTBA (peakiysi MOJUMEPU3AIINH).
' IlosryyeHHnEe CHHTETHYECKOTO Kay4dyKa U PE3HHBI
AJNKHMHBI. COCTaB U OCOOEHHOCTH CTPOEHMsI, FTOMOJIOTUYECKUIN Psill. ALIETUIIEH — MPOCTEHIINI NpeCcTaBUTeNb alKHHOB. COCTaB,
2.4 CTpoeHHe, PU3MUYECKHE U XUMUUECKHE CBOMCTBA (PeaKluy THAPUPOBAHHMS, TaJIOTCHUPOBAHHSI, THIPATAIMHI, TOPCHUS), OJTyUYCHHE
U IPUMEHEHUE
Apenbl. beH3on: cocras, ctpoeHue, GU3NUSCKHE U XUMUYECKUE CBOWCTBA (peaKiMy TraloreHUPOBaHKS U HUTPOBAHHS), MOJYUYCHHUE
95 U npumeHeHue. Tonyolr: cocTa, cTpoeHHUe, (PU3NUECKHEe M XMMHUYECKUE CBOMCTBA (PEaKLMU TaJIOTeHUPOBAHMS U HUTPOBAHMS),
' [IOJIy4YeHUe M INpPUMEHEHHE. TOKCHYHOCTh apeHOB. l'eHeTHuyeckas CBsI3b MEXAY YIVIEBOJOPOJAAMH, IPUHAUICKAIUMUA K
pa3IM4YHBIM KJIaccaM
2.6 [IpupoaHble HCTOYHUKM YTiIeBoA0poaoB. [Ipupoauslii ra3 u nomytHele HedTaHble ra3bl. HedTs 1 €€ npoucxoxaenue. CriocoObl




nepepaboTKu HEPTU: TEPEroHKa, KPEKUHT (TEpMUYECKHIA, KaTaJUTUYeCKHii), nuponu3. [IpoaykTsl mnepepabotku HedTH, HX

NPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MpOAyKThI €ro nepepadboTKu

KI/ICJ'IOpO,Z[COI[ep)KaH_II/IC OpTraHUYCCKUC COCANHCHU A

3.1

[IpenenbHBIE OHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJI: CTPOSHHE, (PU3NUYEeCKUe U XUMHYECKHE CBOICTBA (PEaKIMK C AaKTUBHBIMH
MeTaJUlaMH, TallOTeHOBOJOPOJAMH, TOpEHHE), TpHMEHEHHe. BoIOpojaHBIE CBA3M MEXIy MOJEKylaMH CrnupTtoB. JlelicTBue
METaHOJIa U 3TaHoja Ha OpraHU3M dYesloBeKa. MHOroaTOMHBIE CIMPTHL. DTUJIECHTIIUKONIb U TIULEPUH: CTpOeHue, (pu3nueckue u
XMMHUYECKHE CBOWCTBAa (B3aMMOJACHCTBHE CO IMICIOYHBIMH METAJUIaMH, Ka4eCTBCHHAs pPEakiMs Ha MHOTOATOMHBIC CIIUPTHI).

HeﬁCTBHG Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TJIMICPpUHA U OTUJICHIJIUKOJIA

3.2

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (beHona. HpI/IMCHeHI/IC (I)CHOJ'Ia

3.3

Anberuapl U KeToHbl. DopManbaeru, aleTaabIeru/l. CTpoeHue, (PU3NIECKHe U XUMUUECKUE CBOMCTBA (PEaKIMU OKHUCICHUS U

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKL{I/II/I), IMOJIY4YCHHC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbiHAsl M YKCYCHAsi KHCIOTHI. CTpOEHHUE, (PU3NUECKHE U XUMUYECKUE
cBOMCTBa (CBOWCTBA, OOIIKE [T KiTacca KUCIIOT, peakiius 3TepuuKaInm), moryueHre u npuMeHenne. CTeapruHoBast U OJICHHOBAsI

KHCJIOTBI KaK ONPCACTaABUTCIIN BBICIIUX Kap6OHOBBIX KHCIOT. Mbljla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOHOICC HGfICTBPIG

3.5

Crnoxxable 2GUPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ maponu3 cioxHbix 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenune

XKUpoB. brosiornyeckas poJib JKUPOB

3.6

VrieBonbl: cocTaB, KiacCHpHKANUsA YrieBoJ0B (MOHO-, M- W TOJMCaxapujibl). [J0KO3a — MPOCTEHINMIA MOHOCAXapH/I:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NUECKHE U XUMHUUYECKHEe CBOWCTBA (B3aumoeicTBue ¢ ruapokcuaom meau(ll), okucnenue
aMMHUauHBIM pacTBOpoM okcuna cepedpa(l), BoccTaHOBIEHHE, OpOXKEHUE TIIIOKO3bI), HAXOXJIECHHE B INPHPOAE, NMPHUMEHEHUE,
O6uosiornueckass poib. DotocuHTe3. PpykTO3a Kak H30Mep IJOKO3bl. Kpaxmanm M Lemiono3a Kak HPUPOAHBIE IMOJHUMEPHI.

CtpoeHnue Kpaxmaia U [eJLTr103bl. Pu3nyYeckre 1 XUMUUECKHE CBOMCTBA KpaxMaia (FHIpOoJin3, KAYeCTBCHHAS PEaKIus C HOJI0M)

A3oTcojieprKaliie OpraHn4eckie CoeAMHEHUS

4.1

AMHHOKHCIIOTHI Kak aM(pOTepHbIC OpraHru4YecKue coeauHeHus. Ou3nyeckue 1 XMMUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMepe

FJ'II/IIII/IHa). buonorunueckoe 3HaYeHNE aMHUHOKHCIIOT. HGHTI/II[I)I




benku kak mpuUpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. llepBuuHas, BTOpUYHAas M TpPETHYHAs CTPYKTypa OEIKOB.

42 XUMUYEeCcKHEe CBOWCTBA OCNKOB: THAPOIU3, ACHATYpallvsl, KaYeCTBEHHbBIE peaKIIMU Ha OeTKU
5) BricokoMoneKynsipHbIE COEAUHEHUS
OCHOBHbBIE TMOHATUS XHUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUW: MOHOMEp, TMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEeHb
5.1 MOJIMMEPU3ALMHY, CPEeNHssl MoJIeKyJsspHas wmacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
MOJIMMEpHU3aLUS U TOJIMKOHAEHCALIUS
5.9 DKClepUMEHTAIbHbIE METOJbI HW3YyYEHHs BEIIECTB M UX [MPEeBpalllEHUI: O3HAKOMJIEHHE C o0pa3laMu MPUPOAHBIX U
' HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB. [oTydyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI
11 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Teopernueckrie OCHOBBI XUMHUH
XuMHYeCKuH 351eMeHT. AToM. Sapo aroMa, u30Tombl. DJIEKTPOHHAS 000JI0YKa. DHEPTETUUECKHE YPOBHH, IMOAYPOBHU. ATOMHBIC
11 opOuTtanu, S-, p-, d-31memeHThl. OCOOCHHOCTH pacHpe/IeICHUsI JICKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
MEPUOAOB. DIEKTPOHHAS KOHPUTYPALIHS aTOMOB
[Tepuonnueckwnii 3axkoH u [lepuogndeckas cucrema xumudeckux semeHToB [[.1. Menneneesa. CBs3b MepruOAMIECKOTO 3aKOHA U
12 [lepronnueckoit cucrteMbl xumuyeckux dnaeMeHToB J[.MI. MeHnaeneeBa C COBpPEMEHHOM TEOpPHENM CTPOEHHS ATOMOB.
' 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO rPpyHnam 1
nepuojiaM. 3Ha4eHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKU
CtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BHIbl XUMHUYECKOH CBsI3M (KOBaJCHTHAs HEMOJISAPHAs W TOJIAPHAs, HOHHAs,
1.3 Metainyeckas). VOHBI: KaTHOHbI W aHUOHBI. MeXaHH3Mbl O0pa30BaHUS KOBAJICHTHOW XHMHYECKOH CBs3u (OOMCHHBIA |

JIOHOPHO-AKIENITOPHBIIT). BomopoHas cBsi3b
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BanentHocTh. DnekTpoorpunateabHOCTh. CTENEHb OKUCIEHUS

BemectBa MONEKyISpHOTO M HEMOJIEKYISIPHOIO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTAUIMUECKHUX

1.5 pemETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIMYECKOHN peméTku. [lonstue o qucnepcHsix cucremax. VicTuHHble U
KOJUIOMJHBIE pacTBOPBL. MaccoBas 10JIs BEIIECTBA B PACTBOPE
1.6 Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkaTypa HeOpraHn4eckux BEIeCTB
17 Xumudeckass peakius. Kimaccuukamuss XUMAYECKUX PEaKIMii B HEOPTaHWYECKOW M OpPraHWYECKONH XUMHUU. 3aKOH COXpaHEHUS
' MaccChl BEIIECTB, 3aKOH COXPAHECHUSI M TIPEBPAICHUS YHEPTUN TTPU XUMHUYECKUX PEAKITUSIX
1.8 CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB
19 OOpatumble peakuuu. XuMuieckoe paBHoBecue. DakTopbl, BIUSIOUINE Ha COCTOSIHHME XUMUYeckoro paBHoBecus. [lpunuun Jle
' [Tarense
110 OnexTponuTnueckas nauccouuanys. CuibHble U cradble 371eKTpoauThl. Cpeaa BOAHBIX pacTBOPOB BELIECTB: KUCIHast, HEUTpasIbHas,
' niesiouHas. Peakiinuy MOHHOTO oOMeHa
1.11 OKHUCIUTETbHO-BOCCTAHOBUTEIBHbIE PEAKIHH
2 Heoprauuyeckas Xumus
Hewmeramnel. Ilonoxenne nemetamioB B [lepuoandeckoit cucteme xumuueckux snemeHToB J[.M. MenneneeBa u 0coOeHHOCTH
2.1 cTpoeHusi aToMOB. Du3nYecKre CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuUMepe KHCIopoja, cepsl, dochopa u
yriaepoja)
99 XUMHUYECKHE CBOWCTBA BAXKHEHINNX HEMETAIIOB (rajoreHoB, cephl, a3ora, Gocdopa, yriepoaa U KPeMHHUS) U UX COCIAUHEHUI
' (OKCHIOB, KHCIIOPOICOACPIKAIIUX KUCIOT, BOJOPOIHBIX COeTUHEHUIT). [[puMeHeHNe BaKHEHIITNX HEMETAIJIOB M UX COCAUHCHUIN
Mertamnsl. [lonoxenne meramioB B Ilepuoamueckoit cucteme xumuueckux snemeHToB [[.M. MenneneeBa. OcobGeHHOCTH
2.3 CTPOEHHSI JJEKTPOHHBIX 000704YeK aroMoB MeTaioB. OO6mme ¢usznyeckue cBoicTBa MeTauioB. CIulaBbl  METaJUIOB.
DNEKTPOXUMHUYECKUN Pl HAIPSHKEHUH METaJIOB
2.4 XUMHUECKUE CBOMCTBA BaXKHEHIINX META/UIOB (HATPHUM, Kalui, KaJblMid, MArHHUHA, aTFOMUHHN, [IUHK, XPOM, XKeJe30, MEb) U UX




coeauHeHuil. O01Me crocoObl MoyryueHust MeTaJuioB. [[puMeHeHne MeTasioB B OBITY M TEXHUKE

2.5 I'eneTnueckas CBA3b HEOPraHMYECKUX BELIECTB, MPUHAIICKAIIMX K PA3JIMYHBIM KJlaccaM
3 XuMHS U KU3HDb
31 Ponp xuMun B 00ECHEUYEHHUH SKOJOTHYECKOW, YHEPreTHUECKON W MUIIEBOM 0€30MacHOCTH, pa3BUTUU MeTUIUHBL. [loHATHE O
' Hay4YHbIX METO/AX IMO3HAHUS BEILECTB U XUMUUYECKUX PEaKLIUI
[IpencraBnenus: 00 00X HAYYHBIX MPUHIIMIIAX MTPOMBIIUICHHOTO MOMyYeHUsI BAKHEHIIINX BeliecTB. UeOBEK B MUPE BEIIECTB U
3.2 MaTepHUaloB: BaKHEHIINE CTPOUTEIbHBIE MaTepralbl, KOHCTPYKLIIMOHHBIE MaTEpHalIbl, KPACKH, CTEKIIO, KEpaMHUKa, MaTepuabl s
3JICKTPOHHUKH, HAHOMATEPHAJIbI, OPTAHMYECKUE U MUHEPATbHBIC yI00PECHUS
33 XuMHS W 3JI0POBbE YEJIOBEKA. IMpaBHUJa HMCIOJb30BaHUS JICKAPCTBEHHBIX IPENapaToB, IpaBuia OE30MAaCHOTO HCIOJIb30BaHUS

npenapaToB OBITOBON XUMHUHU B MTOBCETHEBHON KU3HU









