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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YpOBHE CpeIHEro ooOiiero oOpa3oBaHHUsi pa3paboTaHa Ha ocHoBe dDenepaibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (enepaibHOi
oOpa3oBarenbHON TporpamMmbl  cpenHero obOmiero ooOpazoanust (POII COO), mnpeacraBiaeHHbix B DenepaibHOM
rocyaapcTBeHHOM obOpa3zoBatenbHoM cranaapte COO, ¢ yuérom Konuenuuu mpernojiaBaHusi y4eOHOTo mpenMera «XUMUsD B
oOpa3oBarenpHbIX opranuzanusax Poccuiickoit @enepannu, peain3yrOmKX OCHOBHbIE 00pa30BaTEIbHbIE POTPAMMBI, 1 OCHOBHBIX
nosnoxenul «Ctparerun pas3BuTusi BocnuTaHusi B Poccuiickoit ®enepanum Ha nepuon ao 2025 roxa» (Pacmopsixenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3paboTKe MporpaMMbl MO XUMHH, K OMPEACIICHUIO OOIIel cTpaTeruu OOy4eHUs, BOCIUTAHUS U
pa3BUTUS OOy4YarOUIUMXCs CpeACcTBaMH yueOHoro mnpenmera «Xumus» s 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTAaBUIIU
koHuenrtyanbHble nojoxkeHuss PI'OC COO o B3aUMOOOYCIOBJIEHHOCTH IEJIEH, COAEP)KaHMS, PpE3yJbTaTOB OOyYeHUS U
TpeOOBaHUI K YPOBHIO OJATOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHME, MOJIYy4aeMOE€ BBITYCKHUKAMU OOIIE00pa30BaTEIbHONW OpPraHU3allud, SIBISIETCS HEOTHEMIIEMOM
4acThl0 MX 00pa3oBaHHOCTU. OHO CIIYXHUT 3aBEpIIAIONIUM 3TallOM pPEeaM3alli Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHMsl. DTH LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB
npUpoibl, (POpMHUPOBAHUS MUPOBO33PEHHS U OOLIEH KYJIbTYphl YEJIOBEKA, a TAK)Ke HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILLIEHUS K
CBOEMY 3JIOpPOBBIO U MPHUPOAHOHN cpene. Peanmusyercss xumuyeckoe oOpa3oBaHre OOydarolIMXCsl Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl CpelCcTBaMU Y4eOHOro npeameTa «XUMHsD, COAEpPKaHUE U MOCTPOCHHE KOTOPOIrO OINpEAeseHbl B MPOrpaMMe IO
XUMHUH C YYETOM crieU(UKN HAYKH XUMUU, €€ 3HAUYCHUS B MMO3HAHWU IPHUPOJABI U1 B MATEPUATILHOM KU3HHU OOILECTBA, a TAKXKE C
y4€TOM OOILIMX LieNiel M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI CPEAHEro oO0IIero oopa3zoBaHuUs B
Poccuiickon denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJib B COBPEMEHHOM LIMBHIIM3ALIMU, B CO3JJaHUN HOBOM
0a3bl MaTtepuanbHOU KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B (DOPMUPOBAHUE PAIMOHATIBHOIO HAYYHOTO MBIIIJIECHUS, B CO3JJaHUE
L[EJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, KOTOpoe (HOPMUpPYETCS B XMUMUM HA
OCHOBE NMOHMMAaHHUs BEIIECTBEHHOI'O COCTaBA OKPY>KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBS3M MEK]Yy CTPOCHHEM BEIIECTB, MX
CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSMHU IPUMEHEHUS.

TecHO B3auMOJAEHUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJBTYPBI,
HEO0OXOIUMbBIM YCIIOBUEM YCIIEIIHOTO TPYJa U AKU3HU KaXa0ro yieHa oouiectBa. CoBpeMeHHasi XUMHUSI Kak HayKa co3uaTesibHasl,
KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha peIlIeHHE TII00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS 4e€lIOBEUeCTBA —
CBIPBEBOM, YHEPTETHUECKOH, MUILEBOM, IKOJIOTMUECKO 0€30MaCHOCTH U OXPaHbI 310POBBS.



B cooTBeTcTBUU ¢ OOMIMMH LEISIMH U MPUHIUIIAME CpeHEro o0I1iero o0pa3oBaHus coaepxkanue npeamera « Xumus» (10—
11 xmaccel, 6a30BbIil YPOBEHb M3YUYECHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJATOTOBKY OOYYaroInXcs,
HEOOXOAUMYIO UM JUIS BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOIO BKJIIOUEHHUS B KU3Hb COLIMYMA, MPOJIOKEHUS
oOpa30BaHMsI B pa3IU4HbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTraBnsolmuMu mpeaMera « XuMus» sIBIIOTCS 0a30Bble Kypchl — «Opranndeckas XuMus» U «OO1as 1 HeopraHu4ecKast
XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW TIO
HEOPraHNYEeCKOM XUMUU (C BKIIFOUEHHEM 3HAHUW U3 OOLIEH XMMHUHM) U OpraHuYecKor XuMuu. @OopMHpPOBAHHUE TAHHON CUCTEMBI
3HAaHUU MPHU U3YyYEHUU IpenMera 00ecreurBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOTOOOpa3usl BEUIECTB Ha OCHOBE OOLIMX
IIOHATHM, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepxkaHusi KypcoB — «Opranudeckas XuMus» H «OOmIas u HeopraHuyeckas Xumus» copmupoBaHa B
porpaMme Mo XMMHHM Ha OCHOBE CHCTEMHOI'O NOJAXO0Ja K M3YYEHHUIO y4yeOHOro marepuaia M OOYCJIOBJIEHA HCTOPUYECKH
000OCHOBaHHBIM Pa3BUTHEM 3HAHWI HA ONpPENENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XMMHUU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OpPraHUYECKUX COCIMHEHMHM, a TakKKe Ha YpPOBHE
CTEPEOXUMUYECKUX U AJNEKTPOHHBIX MPEJICTABICHUNA O CTpoeHUHU BemiecTB. CBeeHus: 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS
B Pa3BUTHH — OT YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUN. B Kypce opraHu4eckoil XuMUU MOJTy4aroT
pa3BuTHe c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIEr0 00pa30BaHUs MEPBOHAYAIIbHBIE MIPEACTABICHHUS O XMMUYECKOU CBS3H,
KJIaCCU(UKALMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMUUYECKON PEaKIIH.

[lon HOBBIM YIJIOM 3peHHUsl B MpeAMeTe «XUMHUs» 0a30BOTO YpOBHS pacCMaTpUBAETCA M3YUYEHHBIM Ha YpOBHE OCHOBHOTO
o0uiero oOpa3oBaHusl TEOPETHUUECKUA MaTepuaid U (PaKTOJIOTMUYECKHE CBEIEHHUS O BEIIecTBaX W XUMHUYECKOH peakuuu. Tak, B
4acTHOCTH, B Kypce «OOIas U HeopraHW4ecKas XUMHUsD OO0y4YaroIMMCS MPeIoCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJIOTMYECKUX MO3UIUH, TIIyOKe MOHATh HCTOPUYECKOE U3MEHEHHE
(GyHKIIHIA 3TOTO 3aKOHA — OT 0000IIaroNIeH 10 00BICHSIONICH 1 MPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHWKA O BaXKHEWINMX BENIECTBAX, MX COCTaBE, CTPOCHUH, CBOWCTBAaX W MPUMEHECHUH, a TaKXKE O
XUMHAYECKUX PEaKUUAX, UX CYHIHOCTHM M 3aKOHOMEPHOCTSX MPOTEKaHWs AomnoiHsercs B Kypcax 10 m 11 kmaccoB aneMeHTamu
coJiepKaHusl, UMEIOIIMMU KYJbTYPOJIOTUYECKUN U MPUKIATHON XapakTep. ITU 3HAHUS CIIOCOOCTBYIOT MOHUMAaHUIO B3aMMOCBSI3U
XUMHUU C APYTUMH HayKaMH, pacKpbIBalOT €€ pojib B MO3HABATEIBLHON M MPAKTUYECKOM NESITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHHS K IPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUTIOKEHUN XUMUU, IOMOTAIOT BBITYCKHHUKY
OpUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBA3AHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIUBATH
UHPOpMALIMI0O M MPUMEHATb €€ [ T[OINOJHEHUS 3HAHWM, pELIEeHUs MHTEJUIEKTYalbHbIX W JKCHEPUMEHTAIbHbBIX
UCCIIEI0BATENbCKUX 3a7a4u.B nenom cogepxanue ydeOHOro npeamera «XUMHsD) JAHHOTO YPOBHS M3Y4YEHMsI OPUEHTHPOBAHO Ha



dbopMupoBaHre y 00y4arOIUXCsI MUPOBO33PEHUYECKON OCHOBBI JIJIsl MOHUMAHUA (PUIOCO(PCKUX HJIEH, TaKUX KaK: MaTepuaibHOE
€MHCTBO HEOPraHWYECKOTO W OPraHMYECKOro Mupa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM MU CTPOCHHEM,
MO03HABAEMOCTb TMPUPOJHBIX SBICHUN MyTEM OKCHEPUMEHTA M PEIICHUs NPOTUBOPEUYMM MEXAy HOBBIMU (akTaMu H
TEOPETHUYECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUHU SKOJIOTMUECKHUX MPoOIieM, a Takxke npodiieM cOepexeHust
DHEPreTUUYECKUX PECYPCOB, CHIPHS, CO3AAHUS HOBBIX TEXHOJIOTHI U MAaTEPUATIOB.

B muane pemeHus 3aad BOCHUTAHHS, Pa3BUTHS U COLMANU3ALMU OOYYAIOIIUXCS MPHUHATHIE MPOrpPaMMON MO XUMHUU
MOJIXObI K OMPEACICHUIO COJACPXKAHUS M MOCTPOCHHUS MpeaMeTa MperycMaTpuBaioT (OPMUPOBAHNE YHHUBEPCAIBHBIX YYEOHBIX
JEeMCTBUM, HMeroIUX 0a30BOE 3HAUEHUE ISl PA3JIMYHBIX BUJIOB JACSATEIILHOCTU: PEIIeHUs TPoOsIeM, TOUCKa, aHalIn3a U 00paboTKU
uH(pOpMalui, HEOOXOJUMBIX Uil NMPUOOPETEHHs OIbITa MPAKTUYECKOM M HCCIIEN0BAaTENbCKOW NIEATENbHOCTH, 3aHUMAIOLIEH
BA)KHOE MECTO B MO3HAHUU XUMHH.

B mpakTtuke npenonaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha YPOBHE CPEIHETO OOILEro
o0pa3oBaHusl, MIPU ONPEACICHUH COACPKATEIBHON XapaKTEPUCTUKHU LENe U3ydeHus MpeAMETa HallpaBICHUEM MEPBOCTEIIEHHON
3HaYUMOCTHU TPATUIMOHHO NMPU3HAETCS (OPMUPOBAHNE OCHOB XMMUYECKOM HAayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS,
IIPAKTUYECKON JEATENBHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHHUS
TaKoOW MOAXO0 K ONPEIECICHHIO LIETeH H3yueHUs MpeaMeTa SIBISETCS BIIOJIHE OMPaBIaHHBIM.

CoryiacHO JMaHHOW TOYKE 3pPEHHS TJABHBIMU IEISMHU HM3Yy4eHHsS mpeaMera «Xumus» Ha 06azoBoM ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (QopMupoBaHUE CHCTEMbl XMMUYECKUX 3HAHMM KaK Ba)KHEWIIEH COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B
OCHOBE KOTOPOH JIeKaT KIIOUEBBIC MOHATHS, (PYHIAMEHTaJbHbIE 3aKOHbBl M TEOPUM XHMMHH, OCBOEHHUE SI3bIKa HAYKH,
YCBOEHHE U MOHUMAHUE CYIIHOCTH JOCTYIHBIX 000OLIEHUI MHUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIIEHHUE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupoBaHue M pa3BUTHE NPEACTABICHUA O HAYYHBIX METOAAX IMO3HAHUS BEUIECTB M XUMHUYECKUX PEaKIIHi,
HEOOXOUMBIX JJIs1 MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U XMMHUUECKUX SIBJICHUI, UMEIOLIUX MECTO B
MPUPOJE, B MPAKTUYECKOW U TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U OOBSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA,
coOro/IeHreM MpaBuil 6€30MacHOT0 OOpaIEHUs C BEIIECTBAMH.

Hapsany ¢ atum, coneprkaresibHas XapaKTEpUCTUKA LEJIEH U 3a7a4 U3yYEHHS MPEIMETa B MIPOrPpaMME 10 XUMUH YyTOUYHEHA U
CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B CHCTEME CpeaHero oomero oOpazoBanus. CeroaHs B
IpernojaBaHUM XUMUU B OOJIbIICH CTENEeHHM OTHAETCS MNPEANOYTEHHE MPAKTHUYECKON KOMIIOHEHTE COJep)KaHus OOydeHHs,
OPUEHTHPOBAHHOW Ha MOATOTOBKY BBIMYCKHHKA OOLIC00pa30BaTEeIbHONW OpraHU3alliy, BJIAJCIOLIETO HE HAOOpPOM 3HAHMM, a



(GYHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSIMHU aKTUBHOTO TIOJyYEHUS 3HAHUN U MPUMEHEHUS UX B pealbHON
KU3HU JJIS1 PeIICHUS TPAKTUYECKUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TIpU U3ydeHUHU TIpeaMeTa « XUMUSD» TOMUHHUPYIOIIee 3HaUeHUE MPUOOPETAIOT TaKKUE IEH U 33]]a9H, KaK:

ajanranus oOyJarImuXxcs K yCIOBUSAM IUHAMHYHO Pa3BUBAIOIIETOCS MHpa, (OPMHUPOBAHHE HWHTEIUICKTyaJbHO Pa3BUTOU
JUYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO, COTPYIHUICCTBY, CAMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dopMupoBaHre y 00yJarOMIMXCsl KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE IS
pa3jIMyYHBIX BHUAOB JEATEIBHOCTU: pEUICHMs MpoOsieM, MOMCKa, aHaau3a M o0paboTku HHGPOpMaluu, HEOOXOIUMBIX IS
NpUOOPETEHUS OIBbITa ACSITEIBHOCTH, KOTOPasl 3aHMMAET BaXXHOE MECTO B MO3HAHUM XMMHHU, a TAKXKE JJIS OLEHKHU C MO3ULMN
HKOJIOTMYECKOI 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX IPOILIECCOB HA OPraHU3M YEJOBEKa M MPUPOIAHYIO
cpeay,

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEW OOydYarommxcs: CIOCOOHOCTH
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XHMHUHU B COOTBETCTBUM C >KM3HEHHBIMH MOTPEOHOCTSIMM, HCIOJIb30BaTh
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJOTUU JJIi IOMCKa M aHajdu3a y4yeOHOM M HAy4YHO-IOMYJISIPHOM HH(pOpMaIUH
XUMHUYECKOTO COJIEPKAHUS;

dopMupoBaHHe U pa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATUBHOTO M JIOTUYECKOTO MBINUICHHUS, HaOII0JaTeIbHOCTH,
COOPaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, NMPHU IUIAHUPOBAHUU U NMPOBEACHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIHTAaHUE Y OOyyaroumxcs yOexI€HHOCTH B T'YMaHMCTUYECKOM HANpPaBIIEHHOCTH XUMHHM, €€ BaKHOM POJM B PELICHUU
r100ambHBIX MPOOIEM PallMOHATEHOTO MPUPOAOIIOIB30BAHNUS, TIOTIOTHEHUS YHEPTETHUECKUX PECYPCOB M COXPAHEHHS MPUPOTHOTO
paBHOBECHSI, 0OCO3HAHUST HEOOXOIMMOCTH OEpPEKHOTO OTHOIICHHSI K TIPUPOJIE U CBOEMY 37I0POBBIO, a TaKKe MPUOOPETEHUS OTbITA
MCIIOJIH30BAHUS TTOJTYYCHHBIX 3HAHUM JIJIS1 IPUHSTHS TPAMOTHBIX PEIIEHUN B CUTYyAIlUsIX, CBI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B yuebGHOM muane cpemHero oOmiero oOpasoBaHUs MpeAMeT «XUMHUsS» 0a30BOTO YpOBHS BXOJUT B COCTAaB MPEAMETHOU
obnactu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

OO61iee 4ncI0 YacoB, OTBEAEHHBIX NIl U3YUYEHHUS] XMMHUH, HA 0a30BOM YpOBHE CpEAHEro oOuiero oopa3oBaHusl, COCTABISET
68 yacos: B 10 kitacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHnyecKOM XWMHH: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAUYCHHE B MOJIYYEHHH HOBBIX BELIECTB M MaTE€pPUAJOB.
Teopust crpoeHuss opranumueckux coeauHeHuid A. M. byrtnepoBa, e€ ocHOBHble moJIOKEeHUA. CTPYyKTypHbIE (HOPMYJIbI
OpraHUYeCKUX BEHIECTB. I'oMosiorus, uzomepus. XuMUYECKas CBSI3b B OPraHUYECKUX COCIMHEHHSX — OJUHAPHBIC U KpaTHBIE
CBA3U.

[IpeacraBnenue o kiaccuukanmy OpraHnueckux BemecTs. HoMeHknarypa opraHn4eckux COeAMHEHUN (CUCTeMaTUyecKast)
Y TPUBHUAJIbHBIE Ha3BaHUS BAKHEUIIUX MPEICTABUTEIIEH KJIACCOB OPraHMYECKUX BEIIECTB.

DKcrepuMEeHTaAJIbHbIE METO/Ibl U3yUEHUS BELIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3llaMi OPTraHUYECKUX BEIIECTB
U MarepuajlaMd Ha UX OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OPraHMYECKUX BELECTB, HAOMIOEHIE U OMHMCAHUE IEMOHCTPAIIMOH HBIX
OMBITOB MO MPEBPALIEHUIO0 OPTaHUYECKUX BEUIECTB IPU HarpeBaHuu (TUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoasbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH pAll. MeTaH U 3TaH — NpOCTEHIINE NMPEACTABUTENN AJIKAHOB: (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaKky 3aMEIlIeHUs U TOPEHUS ), HAXOKIEHUE B PUPOJIE, MTOJIyYeHNUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKHMU pPsAA. OTWIEH M MPONWIEH — MPOCTEHIINE INPEACTABUTEIN AJIKEHOB:
¢du3nUecKue U XMMUYECKHE CBOWCTBA (peaklUy THAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpATAI[MU, OKUCIICHUS U TTOJIMMEpPHU3aIIHN),
MOJIy4YeHUE U MPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 wu wmermwnOyramuen-1,3: cTpoeHue, BaXKHEWIIME XUMHUYECKHME CBOWCTBA  (peakiius
nosmmMepu3anum). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUHA psAl. ALETWIEH — MPOCTEHIINNA MpeACTaBUTENb aJKUHOB!
COCTaB, CTpOeHUE, (PU3MYECKUE U XMMHUYECKHE CBOWCTBA (pEaKLUUH TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THApATAllUU, TOPEHUS),
NOJIyYEHUE U IPUMEHEHNE.

Apensl. benszoin: cocraB, cTpoeHne, (U3MYECKHE M XUMUYECKHE CBONCTBA (PEaKIMU TajJOTEHUPOBAHUS W HUTPOBAHUS),
NoJlyueHUue W TpuMeHeHue. Tonyon: cocmas, cmpoenue, guauueckue u XUMUideckue c80UCmea (peaxkyuu 2ano2eHuposanus u
HUMpOBaHnuUs), noyyerue u npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTHYecKas CBS3b MEX/Y YIJI€BOAOPOIaMHU, TPUHAIJICKAITUMU
K Pa3JIMYHbIM KJIaccaM.



[Ipuponnbie MCTOYHUKU YriieBoAoponoB. [lpupoansiit ra3 u momyTHele HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxiueHue.
Crioco0sI mepepaboTKH HEPTH: MEPEroHKa, KPEKUHT (TepMUYECKUH, KaTanuTUYeCcKuil), muponus. [IpoaykTsl nepepaboTku HEPTH,
UX IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOYKTHI €ro NepepadoTKHU.

DKcrepuMEHTANIbHBIE METO/Ibl M3yUEHUS BELECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE C 00pa3liaMH IUIacTMAacC, KaydyKoB U
pe3unsbl, koyekuuu «HedTe» n «Yromas», MoaenupoBaHHE MOJIEKYN YIJIIEBOJIOPOAOB M TaJOr€HONPOU3BOIHBIX, IMPOBEICHHUE
IIPaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnsle 3anauu.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEUIECTBA WM IMPOIYKTa
peaxiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

Kuciopoacoaep:xamme opranu4eckue CoeJHHEHU

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TAHOJN: CTPOEHHE, (PU3UYECKHEe UM XMMHUYECKHE CBOMCTBA (pEakUuu C
AKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJOPOJAMH, TOpPEHHUE), MpUMEHeHUE. BoaopoaHbie CBA3M MEXKIYy MOJEKYJIaMH CIUPTOB.
JleficTBE METaHOJIAa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHbie CUPTHI. DTUWICHIVIUKOIb U TIUIEPUH: CTPOEHHUE, PU3NUECKHE U XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE
CO ILIEJIOYHBIMU METAJUIAMH, KAYECTBEHHAsl pEaKIUsl HA MHOIOaTOMHBIE CIUPTHI). JlelicTBre Ha opraHu3M uyesoBeka. [I[pumenenue
TJIMLEPUHA U ATUJICHTIUKOJISL.

deHoJI: CTPOCHHUE MOJIEKYJIbI, PU3HMUECKUE U XUMUYECKHE CBOMCTBa. TokcuuHOCTh denona. [Ipumenenue dhenona.

Anpaerunbl U Kemowusl. DOpMaNbIETH, aleTaNbACTUI: CTPOCHUE, (PU3NYECKHEe W XHUMHYECKHE CBOMCTBA (peakiuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TIOJTYUYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeAe/ibHbIE KapOOHOBBIE KUCIOThI. MypaBbuHasT M YKCyCHas KHUCJOTBI: CTpOEHHE, (PU3MYECKUE WU
XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JIJIsl KJIacca KUCIOT, peakuus 3TepuduKanum), nojaydyeHue u npuMmenenue. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblla KaK COJU BBICHIMX KapOOHOBBIX KHUCIOT, UX
MOIOIIIEE IEUCTBHE.

Cnoxuble >pupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxsbix 3¢upoB. XKupbl. ['maponus xKupos.
IIpumenenue xupoB. buonornyeckas posib KUPOB.

VYrneBoapl: cocTaB, Kiaccudukanus yrieBoJoB (MOHO-, IWM- U Mojucaxapuisl). [Jroko3a — mpocTedmii MoOHOCaXapua:
O0COOEHHOCTH CTPOEHUS MOJIEKYIbI, (PHU3NYecKne M XMMUYECKUE CBOMCTBA (B3auMoeicTBre ¢ ruapokcuaom meau(ll), okucnenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBICHHE, OpPOKEHHE TIIOKO3bI), HAXOXKIACHUE B TMPUPOJE, NMPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.



Kpaxman u nemnmiono3a kak npupoaHble moiauMmepbl. CTpoeHue Kpaxmaia U He/uTrono3bl. dusmdeckne U XUMHUYECKHE
CBOICTBa Kpaxmaia (TUIpOJIN3, KAUeCTBEHHAs! PEAKIIHsI C HOJIOM).

OKCHepUMEHTAIbHBIE METOJIbl M3yYeHUs BEIIeCTB W UX [MpeBpalleHHil: NpoBeJeHUuEe, HAOMI0JICHHEe U OIHCaHUE
JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJa OKCHUAOM
menu(ll)), MEOroaTOMHBIX CIIUPTOB (B3auMOIeHCTBUE TIHIIEpUHA ¢ THApokcuaoM Meau(ll)), anpaernnos (OKUCIeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapokcugom menu(ll), B3ammoneiicTBue kpaxmana ¢ HMOAOM), MPOBEICHHE MPAKTHUUYECKOM
paboTHI: CBOICTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnebie 3a1aun.

Boluucienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM MPOAYKTA
peaxIuu Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

A3oTcoiepKalie OpraHu4ecKie COeTMHEHNS.

AMUHOKHUCIOTHl Kak amM(oTepHbIe OpraHuveckue coequHeHus. PU3NYecKue W XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha
npuMepe TauiuHa). buonornyeckoe 3HaueHue aMUHOKUCIOT. [lenTubl.

benku kak mpupo/iHbIE BBICOKOMOJICKYJIApHBIE coeauHeHUs. [lepBuuHas, BTOpUYHAsT U TPETUYHAS] CTPYKTypa OEJIKOB.
XVMHYECKHE CBOMCTBA OCIIKOB: THAPOIIN3, ACHATYpAllKs, KAYECTBEHHBIE PEaKIINH HA OCIKU.

DKCTepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB W WX NPEBpAIICHMI: HAONIOJACHHE W ONMHCAHHWE JIEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypaIusl OCIKOB NIPU HarpeBaHUU, [IBETHBIE PEAKIIUU OCIIKOB.

BbicokomoiiekyasipHbIe COeJUHEHUS

OCHOBHbBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMEp, IMOJHUMEp, CTPYKTYpHOE 3BEHO, CTElEHb
MOJIMMEPH3AINK, CPEeNHAS MOJEKyIsipHas wmacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUH —
MOJIMMEPH3AITHS ¥ TTOJTUKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOJbl HM3yY€HHUS BEIIECTB W HX MPEBpPALEHUI: O3HAKOMIIGHHE C O0pa3laMH MNpPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpeaMeTHbIe CBS3H.

Peanmzanuss MeXNpeIMETHBIX CBS3€M MpU M3YYEHHH OpraHudeckod xumuu B 10 Kiacce OCyHIecTBIIIETCS 4epe3
WCIIOJIb30BaHNE KakK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATUH, SBISAIOMIUXCS CHUCTEMHBIMH I OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHSTHS: SBJICHHE, HAy4YHbIM (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHajdu3, CHUHTE3,
KJaccudukanus, NepuoJUIHOCTb, HAOIIOJEHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE.



dusnka: MaTepusi, dHEPrusi, mMacca, aToM, JJIEKTPOH, MOJIEKYyJa, IHEPTreTUYECKUU YPOBEHb, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE COCTOSIHME BEIIECTBA, (PU3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHUS.

buonorus: knerka, opranu3Mm, 6mochepa, oOMeH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOJIOTHUECKH aKTUBHBIC BEIIECTBA
(6enKu, yriaeBoibl, >KUPbI, GEPMEHTHI).

['eorpadus: MUHEpaIbI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOITAEMEbIE, TOTUIMBO, PECYPCHI.

TexHom0THS: MHIIEBHIE TPOTYKTHI, OCHOBHI PAIIMOHAILHOTO MMUTAHUS, MOIOIINUE CPECTBA, JICKAPCTBEHHBIC M KOCMETUICCKUC
mpenaparthbl, MaTepPUaITbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XuMUYecKuil seMeHT. AToM. Sapo atoma, M30TONBL. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUYEeCKHE YPOBHHU, MOTYpPOBHH.
ATomHBIe opOuTany, S-, pP-, d- anemMeHTh. OCOOCHHOCTH paclpe/elICHHs IEKTPOHOB TI0 OPOUTAIISIM B aTOMaX JJIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOAO0B. DIIEKTPOHHAS KOHPUTypaLKsi aTOMOB.

Ilepnogmueckuit 3axkoH U llepmoanueckas cucrema xumuueckux 3yemMeHToB JI. M. MenneneeBa. CBA3b MEpHOIUYECKOTO
3akoHa U llepumonnueckoi cucrembl XxumMudeckux dyaeMeHTOB JI. 1. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEILECTB 110 rpynnam u
IeproJiaM. 3HAYE€HHE MTEPUOINYECKOI0 3aKOHA B PA3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHYECKasi CBS3b. BUIbl XUMHUECKOW CBs3M (KOBaJEHTHAas HEMOJSIpHAs WU TMOJspHas, MOHHAs,
MeTajuinueckas). MexaHu3mbl 00pa30oBaHUs KOBAJICHTHOM XHMHYECKOW CBsI3M (OOMEHHBI M JTOHOPHO-aKIENTOPHBIN).
Bonopoanas cBsA3b. BaneHTHOCTB. DiIeKTpoOTpULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTBA. THUIBI KPUCTANIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonatue o qucnepcHbIX cucTeMax. ICTUHHBIE M KOJUTOMIHBIE pacTBOPbL. MaccoBas 10415 BEIIECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHuil. HomeHknarypa HeopraHuueckux BemlecTB. I'eHeTnyeckas CBA3b
HEOPTaHUYECKHUX BEILECTB, IPUHALIEKAIIMX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peaknus. Kiaccupukanus XUMHUECKMX peaKlIWii B HEOPraHMYEeCKOW M OpPraHM4YecKOoW XHUMHH. 3aKOH
COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs U IIPEBPALLECHUS DJHEPTUU IPU XUMUYECKUX PEAKIUAX.



CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (pakTopoB. OOpaTrMbie peakiuu. XuMu4deckoe paBHoBecue. DakTopsl,
BIIMSIFOIIME HA COCTOSIHUE XUMUUYECKOTO paBHOBecus. [Ipunuun Jle [larense.

OnekTpoiutuueckas aucconuarusa. CunapHble W ciabble 37eKTpoiuThl. Cpela BOJHBIX PAaCTBOPOB BEIIECTB: KHCIHa,
HEUTpaJibHasA, IICJIOYHAas.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCIepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U MX MpeBpallleHuil: nemoHcTparus taonui «llepuoguueckas cucrema
xuMuueckux snemeHToB Jl. M. MenpgeneeBa», W3ydyeHHE MOJACNIEH KPUCTANIMYECKUX PEIIETOK, HAOIIOJEHHWE U OINHCaHUE
JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3lioKeHHE MEPOKCHIA BOJIOPOJa B MPUCYTCTBUHU KaTajau3aTopa, OINpe/ecHue
Cpeabl paCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO MHAMKATOPA, PEaKIMd MOHHOTO OOMEHa), MPOBEJICHUE MPAKTHIECKON
paboThl «BiusiHue paznuyHbIX PaKTOPOB HA CKOPOCTh XUMHUUECKON pPEaKIIUm.

Pacuétnbie 3amaun.

Pacuérel 10 ypaBHEHHSIM XHUMHUYECKUX PEAKLHI, B TOM YUCIE TEPMOXHUMHUYECKHUE PACUYETHI, PACUETHI C HCIOJIB30BAHUEM
MOHSATHS «MACCOBAas JI0JISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnbl. [lonoxenune HemertamioB B Ilepuomnueckoit cucreme xumuyeckux syemeHToB [l M. Menneneesa u
OCOOCHHOCTH CTpOeHHsI aToMOB. Du3nyeckue CBOMCTBA HEMETAUIOB. AJTOTPOINHS HEMETAUIOB (Ha MpUMEpe KUCIOpPOJa, CEphI,
dbocdopa u yriaepona).

XWMHUYECKHE CBOMCTBA BaXKHEHINIMX HEMETa/UIOB (TaJOreHOB, cephl, a3oTa, (ocdopa, yriepoga W KpPEeMHHUS) U HUX
COEIMHEHUH (OKCUIOB, KUCIOPOACOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHU).

[IprmeHeHnEe BaXKHEUIINX HEMETAIUIOB U UX COEJIMHEHU.

Meramnsl. [lTonoxxenue meramioB B Ilepuonnueckoit cucteme xumuueckux sneMentoB [[. M. MenaeneeBa. OcobeHHOCTH
CTPOCHHSI DJICKTPOHHBIX 000JI0Y4eK aroMoB MeTamuioB. OOmue ¢usndeckue cBoicTBa MeTaioB. CIUIaBbl  METaJlIOB.
DIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUid, Kaaui, KaJIbIIUH, MarHui, aTFOMUHUN, IMHK, XPOM, JKeJIe30, ME/Ib) U
UX COCIMHCHUM.

OO61ue crocoObl MoyueHus: MeTauioB. [[pumMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3Y4YE€HUs BEIECTB U WX MPEBPAICHUN: H3yYEeHHE KOJJIEKIUU «MeTauibl U CIUIaBbD»,
0o0pa3ioB HEMETAJUIOB, PEIICHHUE AKCIIEPUMEHTATBHBIX 3aJ1a4, HAOIIOJCHUE W ONMUCAHWE JEMOHCTPAIMOHHBIX M JTAaOOPATOPHBIX
OTBITOB (B3aMMOJICCTBUE THUIPOKCHJIA ATIOMUHHUS C PACTBOPAMHU KHCJIOT U IIEJI0YEH, KauyeCTBEHHBIE PEAKIIUM Ha KaTHOHBI
METaJIJIOB).



PacuétHpie 3agaun.

Pacuétsl maccel BelecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJWYECTBY BEIIECTBA, MAacce WU OOBEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PacU€Thl Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB
UMEET IIPUMECH.

XHMMHUA M )KU3Hb

Ponp xumun B oOecrieueHnN 3KOJIOTHUECKON, SHEPTETHIESCKOM M TTUIIEBON 0€30MaCHOCTH, Pa3BUTUHA MEAUIMHBL. [loHATHE O
HAaYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUH.

[Ipencrapierus 06 0OIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IMOJYyUYCHHUS BAXKHEHIIINX BEIECTB.

YemoBek B MUpE BEIIECTB U MAaTEPHUAJIOB: BAKHEUIIME CTPOUTEIIBHBIE MAaTEPUAJIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH,
CTEKJIO, KepaMHUKa, MaTepUaJIbl JJIs DJICKTPOHUKU, HAHOMATEpHUAJIbl, OpPraHUUECKUE U MUHEPAJIbHBIEC YI00pEHHUS.

XuUMUs U 3I0POBBE UETOBEKA: MpaBuiia UCIOIL30BaHUS JICKAPCTBEHHBIX MpenapaToB, IpaBuiia 0€30MaCHOTO UCIOJIb30BAHUS
MpenapaToB OLITOBOM XUMHUU B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3U.

Peanm3anust MeXnpeIMETHBIX CBSI3eH MPU M3yYeHUHU OOl W HeopraHuueckoi XuMuM B 11 Kiacce OCyIecTBIsIeTCS depe3
WCIIOJB30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTUN, TaK WU TOHSTHUH, SBISIONIMXCS CUCTEMHBIMHM JJI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHATHS: HAyYHBIM (PakT, THUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, Kiaccudukamms,
MepUOANIHOCTh, HAOIOEHNE, SKCIIEPUMEHT, MOJISIUPOBaHNE, U3MEPEHHUE, SIBJICHHE.

dusznka: marepusi, dHEPrusi, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOIl, PAJUOAKTHBHOCTb, MOJICKYJa,
SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHHUE BeIeCTBa, (PM3UYECKUE BEIWYMHBI U €AUHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: knerTka, opranu3M, SKocucTemMa, ornocdepa, Makpo- 1 MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIC3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYecKas MIPOMBIIIJIEHHOCTD, METaJLUTyprus, MPOM3BOJICTBO CTPOUTEIIbHBIX MaTepuaos,
CEIBLCKOXO3SIMCTBEHHOE TMPOW3BOACTBO, NHIIEBAasl MPOMBIIIJICHHOCTh, (apMalrieBTUUecKas MPOMBIIUICHHOCTh, MPOU3BOICTBO
KOCMETHYECKUX MPENapaToB, NPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA TIPOI'PAMMEBI 110 XMMMKU HA BA30OBOM YPOBHE CPEIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBauBaer TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYAIOIIUMHUCS TPOTPaMM CPEIHEro OOIIero
oOpa3oBaHus (JIMUHOCTHBIM, METAIIPEAMETHBIM U MPEeAMETHBIM). HaydHO-MeToAMYeCKON OCHOBOM JIJIs1 pa3pabOTKH IJIaHUPYEMBbIX
PE3YNBTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIET0 00pa30BaHUS SIBISICTCS CHCTEMHO-IEATCTLHOCTHBIN MTOIXO0I.

B COOTBETCTBUM C CUCTEMHO-JEATECIBHOCTHBIM MOJXOJOM B CTPYKTYp€ JIMYHOCTHBIX DPE3YJIbTATOB OCBOCHMS MpeaMeTa
«XuMHUsI» Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHMs BhIACICHBI CISIYIONINE COCTABIISIONINE:

OCO3HaHHE 00YYAIOIIMMHUCS POCCUHUCKON TPaKIaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOOTIPEIECITICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHWI JIMUHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEM M HCTOPUUECKUX
Tpaguiuii 0a30BOM HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJICTBOBAaTHCS B CBOCH JICSITEIBHOCTH IIEHHOCTHO-CMBICTOBBIMU
YCTaHOBKaMH, MMPUCYITUMH 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTHUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUTH 1IEJIM U CTPOUTD KU3HECHHBIC TJIAHBHI.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHHUS TpeaAMeTa «XUMHS» JOCTUTAIOTCS B €IMHCTBE Y4YeOHOW W BOCHUTATEIbHOU
JESATEILHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMHM, COIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHU U HACaJIaMU
POCCHIICKOTO TPa)XXJaHCKOTO OOIecTBa, MPUHSATHIMH B OOIIECTBE HOPMaMH U TpaBUJIAMHU TOBEACHHS, CIOCOOCTBYIOIIMMH
MpoIeccaM CaMOTIO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O00yJarOITUXCSI.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUs» OTpaxarT CHOPMUPOBAHHOCTH OIbITa IMO3HABATEIILHOU W
MPAKTUYECKOMN JACATEIBHOCTH 00YJAIONTUXCS TI0 PeaTM3aIlii IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX TIPAaB M 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY W MTPABOTIOPSIKY;

MPEJCTABJICHUS O COLIMATIbHBIX HOPMAX U MPABUIIAX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENIPHOCTH TMPU CO3JIaHUHM YYEOHBIX IPOEKTOB, PEHICHWU YYEOHBIX U
MO3HABATEbHBIX 3a]1a4, BHIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI APYTUX MPU aHAIU3€ Pa3IUYHbIX BUIOB
y4eOHOH AeATEIHHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOT'O OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUECTBEHHON XUMUH;

yBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTM TEOPUM U TMPAKTHUECKOTO MPUMEHEHHS XHMHUH, OCO3HAHUS TOTr0, YTO
JOCTHKEHHUS HAYKH €CTh PE3YyJIbTAT JIUTEIbHBIX HAOIIOIEHH, KPOIIOTIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPpyAa
YYEHBIX U [IPAKTUKOB;

MHTEpeca U MO3HABATEIIbHBIX MOTHBOB B TMOJIYYCHHH U IMOCJIEAYIONIEM aHalln3e WH(OPMAIUU O MEPEAOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTECYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallud, CBSI3aHHBIE C XUMUYECKUMH SBJICHHUSIMH, U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBApHIIECH C MO3WLHN HPABCTBEHHBIX W MPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) gpopmMupoBaHHs KYJbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370pOBOro M 0Oe30MmacHoro obpas3a >KHW3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOUIEHMS K
COOCTBEHHOMY (hM3HUUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

coOJII0ICHUS ITpaBUJI 0€30MacCHOT0 OOpAIlEHUs C BEIIeCTBaMHU B ObITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH J1€ATEIBHOCTH;

MMOHUMAaHUsS [IEHHOCTH NPaBWUJ MHIUMBUIYAIBHOIO M KOJUIEKTMBHOIO 0O€30MacHOr0 MOBEAEHUS B CUTYyalUSX, YTPOKAIOIIMX
310POBBIO U KWU3HU JIKOJIEH;

OCO3HaHMS TIOCIEJCTBUN U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B y4€OHO-HCCIIEIOBATEIBCKON AESITEIIbHOCTH, OOLUIECTBEHHO MOJE3HON, TBOPUECKON U
JIPYTUX BUJIAX ACSATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE YYaCTHUE B PELICHUU MPAKTUYECKUX 3a/1ay COLMAIbLHOM HalpaBIEeHHOCTH (B paMKax CBOEro Kjacca,
IIKOJIBI);

MHTEpeca K MPaKTUUYECKOMY M3YYEHHIO Tpodeccuil pa3indHOro poja, B TOM YHCIE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUU 110 XUMUU;

YBaXXEHHUS K TPYAY, JIOIAM TPyAa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIYadbHOW TPAaeKTOpHHM 0Opa3zoBaHus, Oynymied mpodeccuu W pealn3alnuu
COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIMOCOOHOCTEH K XUMHH, MHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU LEIeCO00Pa3HOro OTHOUIEHHSI K IPUPOE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHMMAHUA TJIOOATFHOTO XapaKTepa OSKOJOTUYECKUX MpOoOJeM, BIMSHHUS SKOHOMHUYECKHX IPOIECCOB Ha COCTOSHHE
IIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH  HCIOJB30BaHUS  JIOCTHIKEHUM XUMHUU JUIsI  PELIEHUS  BOIPOCOB  PalMOHAJIBHOTO
[IPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATHS JEUCTBUM, MNPHUHOCIIIMX BpEd OKPYXKAIOIIEH TNPUPOAHOM Cpene, YMEHHs MNPOrHO3UPOBATh
HEOIaronpusITHbIE IKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOTO DKOJOTUYECKOTO MBIIUICHHS, JKOJIOTMYECKOM KYJIbTYpPbI, OMNBITA JEATEIBHOCTH HSKOJOTHYECKON
HAaIIpAaBJICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS WMMHU B II0O3HABATEIBbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM IIPAKTHUKE,
CIIOCOOHOCTH M YMEHMSI aKTUBHO MTPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(OPMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd M OOILECTBEHHOMU
IIPAKTUKH;

NOHMMaHUs CHEUU(PUKU XUMHUHU KaK HAayKH, OCO3HAHUA €€ POoJiu B (POPMUPOBAHMHU PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
CO3/IaHMU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaroIleM MHUpE Kak O €IMHCTBE MPUPOJbI M YEJIOBEKAa, B MO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU Ipo0JIeM COXpaHEHHs MPUPOIHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0W 3HAUMMOCTH XUMHUH JJI1 COBPEMEHHOM LIMBUIIM3ALMU: B €€ TYMAHHUCTHUYECKOW HANpPaBICHHOCTH U
BaXHOW pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepUaNbHOM KYJIbTYpBI, PEIICHUU TIJI00aIbHBIX MPOOJEM YCTONYMBOIO pa3BUTHUS
YeJIOBEUYCCTBA — CHIPhEBOM, SHEPIreTUUSCKOM, IMUIIEBOM M IKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCIICUCHUH
YCIIOBUM YCHIENTHOTO TPYAA U SKOJOTUYECKH KOM(POPTHOM KMU3HU KAXA0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOAOB IO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH KCIOJIb30BaTh MOJIydaeMble 3HaHUS JIsl aHANIM3a U OOBSCHEHHUS SBJIICHUN OKPY>KAIOIIEr0 MUpPA U MPOUCXOIAIINX B
HEM M3MEHEHUH, yMEHMS JeJaTb OOOCHOBAaHHBIC 3aKJIIOYCHHs] HAa OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIMXCS AAHHBIX C ILIEIBIO
ITOJIyYEHHMS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIONIb30BaTh XMMUYECKUE 3HAHUS JUIsl pEUIeHHs] NpoOJeM B pEabHbIX JKU3HEHHBIX
CUTYyalUsX;



MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AESITEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00Pa30BAHUIO U CAMOOOPA30BaHHIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMI
10 XMMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTAMY;
MHTEpeca K 0COOEHHOCTSM TPY/ia B pa3InYHBIX chepax npodhecCuoHaIbHON AESTENHHOCTH.
METANPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yiabTaTbl OCBOCHUS Y4E€OHOro mpeaMeTa «XUMHUsS» Ha YPOBHE CpPEAHEro OOIIero o0pa3oBaHUs
BKJIIOYAIOT:

3HaYuMBble i1 (HOPMHUPOBAHUSI MHUPOBO33PEHUSI OOYHAIOIIMXCS MEXKIUCLUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIIEeHayuYHbIE
MOHATHS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIEU(PUKY METOAOB MO3HAHUS, UCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, SHEPTHUSI, SIBJICHHUE, POLIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHLIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCajbHble yueOHble JeHCTBUS  (IO3HABAaTENbHbIE, KOMMYHHMKATHBHbIC, PETYJSATUBHBIE), 0O0ECIEUMBAIOLINE
(dhopmupoBaHre (PYHKIIMOHAIBHON TPAMOTHOCTH U COLIMATIbHOM KOMITIETEHLIUHA 00YyYarouXcsl;

CHOCOOHOCTh ~ OOYYalOIIMXCS  HMCIHOJIb30BaTh OCBOEHHBIE MEXKJIWCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEMCTBUS B TO3HABATEILHON U COLMAILHON MPAKTHKE.

MertanpeameTHble  pe3yibTaTbl  OTPaXarOT  OBJAJACHHE  YHHUBEPCAJbHBIMU  y4e€OHBIMH  IO3HABATEJIbHBIMHU,
KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMU JEHCTBUSAMH.

OBJageHne yHUBEPCAJIbLHBIMHU YYeOHBIMH NMO3HABATEIbHBIMU ACHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBAThH M AKTYaJIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIIATH eI ACATEIBHOCTH, 3a1aBasi HapaMeTpbl U KPUTEPUU UX JOCTHUKEHUSL, COOTHOCUTD PE3YJIbTATHI JEATEIBHOCTH C
ITIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh NIPU OCBOEHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHUS — BBIAEIATh XapaKTEPHbIE NPU3HAKUA MOHATHI U
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHUSA JIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUMN;

BbIOMpAaTh OCHOBAHUS U KPUTEPUU AJIs KJIaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEaKLUi;

YCTaHABJIMBATh IPUYNHHO-CIIECTBEHHBIE CBA3H MEXY U3y4aeMbIMU SIBICHUSIMY;

CTPOUTb JIOTUYECKHE pacCyXAEHUs (MHIYKTUBHBbIE, JAECIyKTUBHBbIE, IO aHAJOTWHU), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYMSI B pACCMATPUBAEMBIX SIBJICHUSX, (POPMYJIUPOBATH BHIBO/BI U 3aKIOUCHHUS;



IPUMEHATh B MpPOIECCE MO3HAHUS, MCIONb3yeMble B XMMHU CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3OBHIBATH
MOJIeTIbHBIE TMPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJI) AJIEMEHTa, XUMHUUecKast GopMylia, ypaBHEHHE XUMHUYECKON peaKIuu —
OpU PEIICHUH Y4YEOHBIX IMO3HABATEIbHBIX U MPAKTUUYECKUX 3ajJlay, MPUMEHSATh HAa3BaHHBIC MOJIEIbHBIC MPE/ICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaEMBbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O MTO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIUH;

GopMynupOBaTh LETH U 3aJa4d MCCIEAOBAaHUS, UCIOIB30BaTh IMOCTABIEHHBIE U CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIC
BOIPOCHl B KAuyeCTBE HMHCTPYMEHTAa IIO3HAHMS W OCHOBBI JUIsI (POPMHpPOBAHMS THIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIA/ICTh HABBIKAMH CaMOCTOSITENIbHOTO TUIAHWPOBAHHS W TPOBEICHUS YYCHHMUYECKUX SKCIIEPHUMEHTOB, COBEPIICHCTBOBATH
yMEHUsI HaOJ0IaTh 3a XOJIOM IMpOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HopMyaupoBaTh OOOOIIEHUS U
BBIBOJIBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YIBTATOB UCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAHHBIN OTYET O MPOIETaHHON paboTe;

IpUOOpETaTh OMBIT YYEHUUECKON MCCIIE0BATENbCKON U MIPOEKTHOM AESITEIbHOCTH, IPOSABIATH CIOCOOHOCTh M TOTOBHOCTB K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PELICHMsI TPAKTUUECKUX 33]a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0B MTO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IWYHBIX MCTOYHHKAX WH(GOpMaNuu (HAYIHO-TIOMYJSIpHAs JUTEpaTypa XUMHUYECKOTO COACpXKaHMUS,
CIIpaBOYHBIE TOCOOMs, pecypchl MHTepHETa), aHANM3UPOBATh HMH(POPMAIMIO PA3IUYHBIX BUJIOB W (OPM TMPEACTABICHHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMynrpoBaTh 3aMpoCchl U MPUMEHSTh PA3IMYHbIE METOABI MPU TMOUCKE W OTOOpe HMH(OpMAIUU, HEOOXOAMMOU s
BBITIOJTHEHMSI YY€OHBIX 3a71a4 OMPECIEHHOTO THIIA;

proOpeTaTh OMBIT UCTIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBHIOMPATHh ONTUMANIbHYIO (pOopMy TipencraBieHus uHbopMamnuu (CXeMbl, Tpaduku, AuarpaMMebl, TaOIUIIbI,
PUCYHKH U IPYTHE);

MCTIONb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPH padOTe ¢ XUMUIECKOW HHPOPMAIIUEH: TPUMEHATh MEKITPEIMETHBIC
(pusnueckure U MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIibI, a00OpeBUATYpbl, HOMEHKIATYPY;

MCTIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMHY JI€CTBUSIMU:

3aJaBaTh BOMNPOCHl MO CYIIECTBY OOCYXKJaeMOiW TeMbl B XOJA€ JUalOra W/WIM JUCKYCCHH, BBICKAa3bIBaTh WUJEH,
(bopMyIMpPOBaTh CBOU MPEIOKEHUSI OTHOCUTEIHLHO BBIMOJIHEHUS IPEAI0KEHHON 3a/1auu;



BBICTYINATh C MPE3EHTALIMEN PE3YIbTATOB IO3HABATEIBHOM JIE€ATEIbHOCTH, OJYYEHHBIX CAMOCTOSITEIBHO HJIK COBMECTHO CO
CBEPCTHUKAMHM IPHU BBINOIHEHUM XMMHUYECKOIO SKCIIEPUMEHTA, MPAKTUYECKON PadOThI IO MCCIEIOBAHUIO CBOWCTB W3Yy4aeMbIX
BEILIECTB, peai3alluu y4yeOHOTO MpoeKkTa M (OPMYIHPOBATH BBIBOJLI MO pe3ysbTaTaM NPOBEIEHHBIX MCCIEIOBAaHUN MyTEM
COTJIaCOBaHUS MO3UIUI B X0J1e 00CYKICHUSI 1 0OMEHA MHEHUSIMHU.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHbIMHU ACHCTBUAMM:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYIIECTBIATh CBOK MO3HABATEIbHYIO AESATENBHOCTb, ONpEAesas €€ Lenu W 3aJaud,
KOHTPOJIMPOBAaTh U MO MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATh MpeiaraéMblii aJITOPUTM JEUCTBUI MPU BBIIOJHEHUN YYEOHBIX H
HCCIIEIOBATENIbCKUX 3a/lay, BbIOMpaTh Haubosnee >PQPEeKTUBHBIM CHOCOO MX peHIeHHUs C Y4E€TOM IOJIyYE€HHS HOBBIX 3HAHUHU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenmMeTHbIe pe3ynpTaThl OCBOEHUA Kypca « OpraHndecKas XuMUsh» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTD MPEJACTABICHUN O XMMUYECKON COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, POJIM XUMHUU B
MO3HAHUM SIBJICHUW NPUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KyJIbTYPbl JHYHOCTH, €€ (PYHKIMOHAJIBHON TI'PaMOTHOCTH,
HEOOXOUMOM ISl peIlieHUs] MPAKTUUECKUX 3a71ad U IKOJIOTHYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM
cpexne;

BJIaJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOIAralOIINE MOHATUS (XUMUYECKHUM 3JIEMEHT, aToM,
AJIIEKTPOHHAsE 000JI0YKAa aToMa, MOJIEKYJa, BaJ€HTHOCTh, 3JEKTPOOTPUIIATEIbHOCTh, XUMUYECKAsI CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTast U CoOKpaléHHas), MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 0O0BEM, YIJIEpOIHBIM CKeNeT, (PyHKIHMOHAaJIbHAs TpyMIa,
paguKai, U30MepHus, U30MEpbI, TOMOJIOTUYECKHN DPsifl, TOMOJIOTH, YIJI€BOAOPOIBI, KUCIOPOA M Aa30TCOAEPIKAILNE COECAMHEHUS,
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS); TEOPUM U 3aKOHBI (TEOpUsl CTPOCHUS
opranndeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MACChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKHUI S3bIK XUMUU;
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIIMEe B OCHOBE IIOHMMAHHA [PUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBJIICHUM,
(bakToNOrNYeCKue CBEIEHUS O CBOICTBAaX, COCTaBe, MOJYYECHHMH U OE€30MacCHOM HCIOJb30BAHWU BAKHEHIIMX OpPTraHMYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM EATEIHHOCTH YEI0BEKa,;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU MOHSATHH, yCTaHABIUBATh UX B3aUMOCBSI3b, HCIIOIbH30BAThH
COOTBETCTBYIOIINE OHATHSA MIPH ONMUCAHUH COCTaBa, CTPOSHUS U MPEBPAILIEHUI OPTaHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJB30BATh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOH, CcOKpanéHHOM) (HOPMYJT OPraHMYECKHX BELIECTB M YPAaBHEHUN XHMHUUYECKHX DPEAKIMN, M3rOTaBIIMBATh MOJCIIH
MOJIEKYJI OpraHUYECKUX BEIIECTB JJI WIUTIOCTPALIMKM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAJICKHOCTh H3YYCHHBIX OPTaHUYECKUX BEIIECTB MO HMX COCTaBYy H
CTPOCHHIO K OMNpENeIEHHOMY KiacCy/Tpynne COeIuHEHU (YTrJIeBOAOPOJbI, KUCIOPOJ U a30TCOACpXKAIlUe COCAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS), 1aBaTh UM Ha3BaHMs 1o cucremartndeckoil HomeHkiatype (IUPAC), a Ttakke mpuBOIUTH
TPUBUAJILHBIC HAa3BaHUS OT/EIBHBIX OPTaHUYECKHUX BEIIECTB (ITUJICH, MPOIUIIEH, alleTUIICH, dTUJICHTIIUKOIIb, TIIMIIEPUH, (EeHo,
dbopMabaeru, aleTanbIerul, MypaBbHAas KUCIOTa, YKCYCHasl KUCIOTa, OJIEMHOBAsI KMUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TIIOKO3a,
dbpyKkTO3a, Kpaxma, eJUTI0JI03a, TJUIIHH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEAETATH BBl XUMUYECKOUW CBS3U B OPTAHUYECKUX COCTUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATH IOJIO)KEHUS TEOPUU CTPOEHMsI opraHumueckux BemecTB A. M. byrneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

chOpPMHUPOBAHHOCTh YMEHHUH XapakTepu30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA THUITHMYHBIX
MpeCTaBUTENCH PA3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, JTWUJICH, MPOIWJICH, aleTHieH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6€H30JI, METAHOJ, ATAHOJ, STUJICHTIUKOIb, TIUIEPUH, (EHOJI, aleTaldbJeru]l, MypaBbHUHAas U YKCyCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmaj, LeJUIH0J03a, aMHUHOYKCYCHas KHCJIO0Ta), WUIIOCTPUPOBATh I'€HETUYECKYIO CBS3b MEXAY HHUMHU
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTepu30BaTh HCTOYHHKHU YTJIEBOAOPOTHOTO CHIpbs (HE(PTh, MPHUPOIHBIN Ta3, Yrojb),
CIOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepadOTKU;

c(OPMHUPOBAHHOCTh YMEHHI TMPOBOAUTH BBIYUCICHHUS 10 XWMHUYECKHM YpaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WM MPOJAYKTa PEaKUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 MCXOAHBIX BEIIECTB WU
MPOJIYKTOB PEaKIUN);

c(hOpPMHUPOBAHHOCTh YMEHHMI BJIQJIETh CHCTEMOH 3HaHW 00 OCHOBHBIX METOAAX HAYYHOTO TO3HAHHUS, WCIOIh3yeMBIX B
XUMHHA TIpU HW3YYCHHH BEIIECTB W XUMHUYECKHX sBIEHUN (HaOmIOJeHWe, HM3MEpeHHe, HKCIEPUMEHT, MOJCITHUPOBAHUE),
MCIIOJIh30BaTh CUCTEMHBIC XUMUYECKHE 3HAHUS JUIA MPUHSATHS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CUTYAIllUsIX, CBSI3aHHBIX C
BELIECTBAMH U UX PUMEHEHHUEM;



c(hOpMHUPOBAHHOCTh YMEHUM COOJIOIaTh TPABMIIA TIOJI30BAHUSI XUMHUECKOU TIOCYZI0N U JTaOOpaTOPHBIM 000pYAOBaHUEM, A
TaK)Ke TpaBuja OOpaIleHUs C BEMIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITTOJTHCHHIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U BBIMOJHATh XUMUUECCKUN IKCIIEPUMEHT (IIPEBPAIICHUS OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHHWHM, MOJYYCHHE STUJICHA M U3YYEHHUE €TI0 CBOMCTB, KQUECTBEHHBIC PEAKIIMU OPTraHWYECKUX BEIIECTB, JCHATYpaIlHs
OCJIKOB TIpH HarpeBaHUH, IBETHHIC PEAKIMKM OEIKOB) B COOTBETCTBUH C TPABWJIAMH TEXHHKH OE30MACHOCTH MPHU OOpAIICHUU C
BCIIECTBAMH U J1aOOpPaTOPHBIM OOOPYIOBAHHMEM, MPEACTABIATH PE3YIbTAaThl XUMHUYECKOTO JKCIIEpUMEHTa B (GOpMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEaKIUi U (OPMYITHPOBATH BHIBOJIbI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH aHATM3UPOBATh XUMUUECKYIO HH(OpMAIKIO, TOTYy4YaeMyI0 U3 Pa3HbIX HICTOYHUKOB
(cpenctBa MmaccoBoi nHpopmaru, IHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHHU COOJIO/IaTh TIPABMJIA DKOJOTHYECKH II€IeCOO0pPa3HOTO TOBEACHHWS B OBITY W TPYIOBOKH
TESATETBPHOCTH B IIEJISTX COXPAHEHHUS CBOETO 37I0POBbS M OKPYKAIOMIEH MMPUPOTHON CPEIbl, 0CO3HABATH OMACHOCTH BO3JIEHCTBHS Ha
’KUBBIC OPTaHU3MbI ONPEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci nokazatens [1/IK, noscHsaTs Ha nmpuMepax crocoOb
YMEHBIICHUS U MPEOTBPAILICHUS] KX BPEAHOTO BO3JCHCTBUS HA OPraHU3M YEJIOBEKa,;

JUTsI 00YYAIOMIUXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE NMPUMEHSATHh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX
METO/axX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUN;

JUIS CIICTIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCS: YMEHHE HCIOJb30BaTh pPeabe(HO-TOUCHHYIO CHCTEMY oOo3HadeHuit JI.
bpaiins s 3anucu XumMudeckux Gpopmyi.

11 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHuuecKasi XUMHs OTPaKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMHH B
MO3HAHUM SIBJICHUNA TNPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KyJIbTYpbl JHYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH,
HEOOXOUMOM ISl pellIeHUs] MPAKTUUECKHX 3a71ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE CUCTEMON XMMHUYECKMX 3HAHUHM, KOTOpas BKIIIOUAET: OCHOBOIIOJIAratolfe NOHIATUS (XUMUYECKUH 3JIEMEHT, aTOM,
u30TOM, S-, P-, d- DNEeKTpOHHbIE OpOWTAaIM aTroMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIA OO0OBEM, BaJCHTHOCTb,
AIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUSA, XMUMHYECKas CBsA3b (KOBAJICHTHAs, HMOHHAs, METAJUIMYECKasl, BOIOPOJIHAs),
KPUCTAJUINYECKAsl pEIIETKA, THUIIBI XWMHWYECKHX PEaKUUH, pacTBOp, DJIEKTPOJIUTBI, HEIIEKTPOIMUTHI, JJIEKTPOJIUTHYECKAS



JUCCOLIMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON pEaKUHMH, XMMHUYECKOE PaBHOBECHUE);TEOPUU U 3aKOHBI
(Teopus ANEKTPOIUTUUECKON nucconrannu, nepuoaudyeckuid 3akoH . . MenneneeBa, 3aKOH COXpaHEHHUS MACChl BELECTB, 3AKOH
COXPAaHEHHUs W IMPEBPALICHUS SHEPIMM IPU XUMUYECKUX PpEAKLMSX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMMHH,
MHUPOBO33PEHYECKME 3HAHMS, JIeKAIIMEe B OCHOBE IIOHMMAaHMsS IPUYMHHOCTM M CHCTEMHOCTH XUMHYECKUX SIBICHUM,
(aKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJIYYEHUU U O€30IIaCHOM MCIIOJIb30BAaHMM Ba)KHEHWIINX HEOPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa,

c(OpPMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATHI, yCTaHABIMBATh UX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIHE ITOHATHS [IPU ONMCAHUH HEOPTAHUYECKUX BEILECTB U UX NPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISl COCTaBJI€HHs (OpPMYJ BEIIECTB U YpaBHEHUU
XUMHUYECKUX peakiuii, cuctemarnueckyio HomeHknaTypy (IUPAC) u TpuBHanbHbE Ha3BaHMUS OTICIBHBIX HEOPTaHUYECKUX
BEILECTB (yrapHblil ra3, yriaekucibli ra3, aMMHuak, raiméHas U3BeCTb, Heral€Has U3BeCTh, TUTHEBASI COA, IUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHUN OMNPENENATh BAJEHTHOCTh M CTENEHb OKHCIICHHWS XWMHUYECKHX 3JEMEHTOB B COEAMHEHMSX
pa3IMYHOTO COCTaBa, BHUJ XMMHMUYECKON CBs3U (KOBaJIEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COCAUHEHMSIX, THII
KPUCTAJJIMYECKON PEUIETKH KOHKPETHOTO BEIEeCTBA (aTOMHas, MOJIEKYJSIpHAs, MOHHAsA, METAJUIMYEcKas), XapakTep Cpenbl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUMN;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILECTB M0 X COCTaBY K ONMPEAEIEHHOMY
KJIacCy/Tpynne COEIUHEHHH (IIPOCThle BEIIECTBA — METAUIbl M HEMETallIbl, OKCHJbI, OCHOBaHMs, KHUCJIOTHL, aM(OTEpHbIE
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMI pPAaCKPBIBATh CMBICI Tepuoandeckoro 3akoHa [[. M. MenneneeBa U JeMOHCTPUPOBATH €r0
CUCTEMATU3HUPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh AJEKTPOHHOE CTPOEHUE AaTOMOB XMUMHUYECKHUX 3JIEMEHTOB 1—4 mepuoaoB
[Tepronnyeckoit cucteMbl XumMuueckux smeMenToB J[. 1. MenaeneeBa, HCIOIb3ysl MOHATHS «S-, P-, O-3JIEKTPOHHBIC OpOUTATIHY,
«QHEPreTUYECKHe YPOBHU», OOBSCHITh 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HUX COCIUHEHHH IO
nepuoaam u rpynnaM [lepuoguueckon cucrembl xuMudeckux 3semMeHToB 1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXAATh CYIIECTBOBAHUE N'EHETUYECKON CBSI3M MEXKIY HEOPTraHWYECKUMH BEIIECTBAMU C IOMOIIbIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATH XUMHUYECKHE PEAKIMH MO PA3NIUYHBIM MpU3HAKAM (YHCIy U COCTaBY
pearupymomux BELECTB, TEIUIOBOMY I(P(PEKTy peakluu, U3MEHEHHUIO CTENEHEN OKUCIEHMs AJIEMEHTOB, OOpaTUMOCTH pEakluy,
YUYacCTHIO KaTalau3aTopa);



c(OpPMUPOBAHHOCTh YMEHUH COCTaBISATh YPaBHEHHS PEaKIMH Pa3IMYHBIX THUIOB, MOJIHBIE U COKpAlEHHbIE ypaBHEHUS
peaxiuii HOHHOTO OOMEHa, YUYUTHIBAs YCIOBHUSA, IPU KOTOPBIX 3TH PEAKIIUU UIYT O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJIUTH PEAKIUU, MOATBEPXKIAIONINE KAYeCTBEHHBIH COCTAB Pa3IUYHBIX HEOPTaHUYECKHUX
BEIIECTB, PACIIO3HABAThH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM pacKphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN  MOCPEICTBOM
COCTABJICHMSI 3JIEKTPOHHOTO OajaHca 3THX PeakUuid;

c(OPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT Pa3IuYHbIX (PAKTOPOB; XapakTep
CMEILIEHUSI XMMUUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUECKHUE MPOLECCHI, JIEKAIIME B OCHOBE MPOMBIIIJICHHOTO IMOJIy4YEHUs
CEpHOI KHCJIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh NMPEACTABICHUNA 00 OONIMX HAYYHBIX MPUHIMIAX U SKOJOTHYECKUX
npo0aeMax XUMHUYECKOTO MPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUUCIEHUS C UCIIOIb30BAHUEM MOHITHUS «MaccoOBas J0JIs1 BELIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHUU Tra3oB MPU XMMHYECKUX PEAKIMSIX, MAacChl BEIIECTBA WJIM 00bEMa ra3oB IO HU3BECTHOMY KOJIHUYECTBY
BELIECTBA, MACcCE WM 00BbEMY OJHOTO M3 YYAaCTBYIOLIMX B PEaKLMU BEUIECTB, TEIUIOBOrO 3 (eKTa peakul Ha OCHOBE 3aKOHOB
COXpaHEHUsI MaCChl BEIIECTB, MPEBPALIEHUSI U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MPABUIIA MOJIb30BAHUSI XUMHUUYECKOW TOCYA0M U J1aOOpaTOpHBIM 000PYIOBaHUEM, a
TaKk)Ke MpaBuia oOpallleHus C BELIECTBAMH B COOTBETCTBUHM C MHCTPYKLMSIMH IO BBIMNOJHEHHIO JAaOOPATOPHBIX XUMHUYECKUX
OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IJIAHUPOBATH U BBIMOJIHATH XUMUYECKUI SKCIEPUMEHT (pa3joKeHUe MEepoKcHaa BOAOpoJa B
MPUCYTCTBUM KATalM3aTopa, OMPEJEICHHE CpPelbl PacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIHSHHUE
paznMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIUH, peakllMd MOHHOTO0 OOMEHa, KaueCTBEHHBbIE pEaKluu Ha cyib(dar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE dKCTICPUMEHTAIBHBIX 3a71a4 1Mo TeMaM «MeTamby u «HemeTtamsn)
B COOTBETCTBHHM C TpaBUJIAMHU TEXHUKUA OE30MACHOCTH MPHU OOpaIllEeHWH C BEIIECTBAMU U JIAOOPATOPHBIM OO0OpPYHAOBAHHEM,
MPEACTABISATh PE3YNbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOUIMX pEaKkUuid U
(GbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAIU3UPOBATh XMMUUECKYI0 MH(OpMAIKIO, TOJYy4YaeMYI0 U3 Pa3HbIX UICTOYHUKOB
(cpencTa MaccoBOi KOMMYHUKALMK, IHTEpHET U IPYTHX);

c(OpPMUPOBAHHOCTh YMEHUU COONIONATh MpaBUia HKOJOTUYECKU IIEeCO00pa3sHOro MOBEACHHUs B OBITY U TPYIOBOM
NESATENBHOCTH B LEJSX COXPAHEHUS! CBOETO 37J0POBbs U OKpPYKAIOLIEH MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JIEHCTBUS Ha



’KUBBIC OpPTraHU3MBI OTIPEICTIEHHBIX BEIIECTB, MOHUMAas cMbIca nokasarens [1JIK, moscHsITs Ha mpuMepax crocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA,;

JUTIsl 00YYaIOIIMXCSl C OFPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE MPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOAaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJIICHUI;

JUISL CJENBIX M CIa0OBHUIAIIMX OOYYAIOIIMXCS: YMEHHME HCIOJIb30BaTh peibe(HO-TOUCUHYIO cucTeMmy oOo3HadeHuit JI.
Bpaiins gy 3anucu XuMudeckux (Gpopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnyecTBouYacon JJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U
(undposbie)
n/n TEMIIPOrPaMMbl Bcero KonTpoabubiepadorsl | IIpakTuyecknepadoTbl
o0pa3oBaTe/ibHbIEPeCyPChI
Paznen 1.Teopernyeckne 0OCHOBBI OPraHM4YeCKOM XMMHUM
[IpenMeTr opraHuYeCcKON XUMUU.
11 Teopus cTpoeHUS OpraHU4YECKUX 3
coenunenuii A. M. byrieposa
Hroronopasznery 3
Pa3znen 2.YrieBoaopoanbl
21 [IpenenbHBICYTIIEBOIOPOABI — 5
' aJIKaHEbI
99 HenpenenbHbie yraeBogopoasl: 5 1
' QJIKEHBI, aJIKaJIMCHBI, AJIKUHBI
2.3 ApoMaTH4eCKHEYTIIEBOAOPOIBI 2
IIpupoaHble HICTOYHUKHU
2.4 prp 3 1
YTJIEBOIOPOOB U UX MepepadoTKa
Hroronopaszneny 13
Paznen 3.Kucaopoaconep:kanueoprannyeckuecoeIMHeHu st
3.1 Cnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CoxHbIe d(DUPHI
3.3 YrneBoasl 3 1
Hroronopaszaeny 13

Pa3znen 4.A30Tconep:kaniueoprannecKuecoeIMHeHu st

4.1

AMUHBI. AMUHOKHUCIIOTHL. benku

3




Hroronopazneny

Pa3znen S.BbicokomoJieKyJISIPHbIeCOETUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroromnopaszneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KoauvecTtBouacoB DJIeKTPOHHbBIE
HaumenoBaHnuepasieioB u
Ne i/ (undposbie)
TEeMIIPOrpaMMbl Bcero KonTposbubiepadorsl | [IpakTnuecknepadoThl
o0pa3oBaTejibHbIEPeCypPChI
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH U llepuoanueckas cucrema 3
' XUMHYECKHX 31eMenToB JI. U.
MenneneeBa
12 CrpoeHueBenecTna. 4
' MHOroo6pa3s1eBenecTs
1.3 XHUMHUYECKUEPCAKITUH 6 1 1
Hroromnopasznery 13
Pa3nes 2.HeopranuveckasixumMus
2.1 Mertamibt
2.2 Hemeramnsr 1
53 CBs13b HEOPTAaHUYECKUX U 5
' OpPTaHMYECKUX BEIIECTB
Uroronopazneny 17
Paznen 3.Xumusi v :Ku3Hb
3.1 XUMMSA U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I1O0 34 5 3
ITPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Pymsutuc I'. E., ®enpaman @.I'. Xumus. 10 knacc: yueb.ai1s 001meo0pa3oBaTeIbHBIX OpraHu3aiuii: 6a30Beiid ypoBeHsb. - M.: [Ipocsemienue, 2020 r.
2. Pymutuc I'. E., ®enpaman @.I'. Xumus. 11 kmace: yae6.ams o0mieo0pa3oBaTenbHbIX OpraHu3anuii: 0a30Beiid ypoBeHb. - M.: [IpocBemenue, 2021 r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o

o

10.

AdanaceeBa M.H. Xumus. [Ipumepnsie paboume mporpammbl. 10- 11 kimaccer: yueb. mocoOue it  00meoOpa3oBaT.opraHu3anuii: 0a30BbINA
ypoBeHb.. — M.: IIpocBewienne, 2021 .

Bappasa H.D. Bce nmaboparopnsie paboTsl. 6-11 kmaccsr: ¢pusmka, xumus, ouonorusi. — Pocto u//l: @ennkc, 2010. -286 c.

I'apa H.H. Xumus. 3agaunuk ¢ nomoriaukoM. 10-11 kiacesr: mocobue s yuyamuxces odmeo0pazosar. opranuzanuii/ H.H.I'apa, H..['abpycega. -
M.: Ilpocsemienue, 2013 r.

I'apa H.H., 3yeBa M.B. KontponsHbie 1 mpoBepouHbie padoTsl o xumuu. 10-11 xi1.: Meroa. [Tocobue.—4-e uzz., crepeotun.— M.: [Ipoda, 2001 .-
144 c.

Kopomenko* A.C. Koutponbnbie n3meputenbubie Mmatepuansl. Xumud. 10 kmacc. @T'OC/ A.C. Kopomenko, A.B. SmykoBa. — M: U3natenbcTBo
«Dx3amen», 2017. -95 c.

Kyspmenko H.E., Epémun B.B. Xumus. [Tocobue ms 8-11 kmaccoB — M.: Dk3amen, 2002 — 448 c.

PanenxuitA.M. Xumus." Iugaktuyeckuii Mmarepuan. 10-11 kmaccel: mocobue mist yuutesneil obmieoOpa3osar. yupexaenuil. - M.: Tlpocemenue,
2012 r.

Xomuenko W.I'. Pemenne 3anay o xumuu. - M.: OO0 «M3natensctBo HoBast Bonay: U3gatens Ymepenkos, 2005. — 256 c.

HItpemmuiep I'.M., XoxnoBa A. M. Meroauka pemeHust pacdeTHbIX 3agad no xumuu: 8-11 ki.: Ilocobue g yuurens — 3-e u3a.- M.:
IIpocsemenue, 2001. — 207c.

DNeKTPOHHOE TMPHUIIOKEeHHE K Kypcy «Xumus. Opranudeckas xumus» i ydammuxcs 10-11 kmaccoB o0mieoOpa3oBaTenbHbIX yUpekIeHud. — M:
MznarensctBo «lIpocsemenne», 2012 T.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

N~ WNE

http//kopilkaurokov/ru/

http://alhimik.ru

http://chemistry.narod.ru

http://chemistry-chemists.com/Video/html

http://him-school.ru

http://www.fipi.ru

bubnmoreka — Bcé no npeamety «Xumusn». — Pexxum gocryna: http://www.proshkolu.ru

Enunas xomuteknus mudpoBbIX 00pa30BaTeIbHBIX pecypcoB. — Peskum mocrtyma: http://school-collection.edu.ru



http://alhimik.ru/
http://chemistry.narod.ru/
http://chemistry-chemists.com/Video/html
http://him-school.ru/
http://www.fipi.ru/
http://www.proshkolu.ru/

9. ludpossie oOpa3oBaTenbHBIE pecypchl. — Pesxxum moctyna: http://www.openclass.ru
10. DnexkTpoHHBIC YYCOHHKH 1O XUMHH Ha 3JEeKTpOoHHOM Hocutene (DVD)



http://www.openclass.ru/




