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HOACHUTEJBHAS 3AIINCKA

[IporpamMa 1O XuUMUKM Ha YpOBHE CpeAHEro o0miero o0pa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MpPOrpaMMbl CPEIHEro oO0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbXx B DefepaqbHOM  TOCYAAPCTBEHHOM
oOpa3zoBatenpHOM crangapte COO, ¢ yuérom Konnenuu npenogaBaHust y4eoOHOTo
npeaMera «XuMush» B 00pa3oBareNbHbIX opraHuzanusx Poccuiickoit denepanum,
pealin3yIoIX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBbl, U OCHOBHBIX MOJI0XEHUN
«Crparerum pazButus Bocriutanusi B Poccuiickoit @enepanuu Ha nepuon 10 2025
rona» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKE MPOrpaMMbl MO XMUMHH, K OIMpPEIEICHUIO
oOuielt crpaTteruy 00y4eHus, BOCIUTaHUSI U Pa3BUTHUSL OOYUYaAIOIIMXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHentyanbueie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIENIEH,
COJIEpP)KaHMsI, pPe3yJabTaTOB OOYy4eHHs W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBIAETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIONIMM 3TAalOM peaju3aludd Ha
COOTBETCTBYIOLLIEM €MY 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTHU IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U MpUpOIHON cpene. Peannsyercs xummudeckoe oOpa3zoBaHUE OOy4alOIIMXCS Ha
YPOBHE CpeIHEro o011ero oopazoBaHus CpeiCTBaMU yueOHOTo IpeaMeTa «XUMHUs,
COJIEp)KaHME M TIOCTPOCHHME KOTOPOrO OIpEAeNieHbl B MpOorpaMMe MO XUMHH C
y4€ToM crenupuKy HayKd XHMHUH, €€ 3HAUYCHUS B MO3HAHUU MPHUPOILI U B
MaTepUAIbHOMN JKU3HU OOIIECTBA, a TaKXKe ¢ yU€TOM OOILIUX 1IeJIe U MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEIHEro  OoOIero
oOpa3oBanus B Poccuiickoin deneparuu.

XUMHST KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyio poib B
COBpEMEHHOW ITMBWIIM3ALINM, B CO3JJaHUU HOBOW 0a3bl MaTepuajbHOU KYyJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B GOPMHUPOBAHUE PALIUOHATILHOTO HAYYHOT'O MBIIIUICHUS, B
CO3JIaHUE 1IEJIOCTHOIO MPEICTaBICHUSI 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOABl U YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHUMAaHHUS
BELIECTBEHHOI'0 COCTaBa OKPY>KAIOLIETO MHUpa, OCO3HAHUS B3aMMOCBSI3U MEXAY
CTPOEHUEM BEUIECTB, UX CBOMCTBAMM U BO3MOKHBIMU O0JIACTIMU MIPUMEHEHUS.

TecHO B3aMMOZEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMHU, XMMHsI CTaya
HEOTHEMJIEMOM YaCThbI0 MUPOBOW KYJIBTYPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO



Tpyda M >KM3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENbHAS,, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€HA Ha pEIICHHE
I00AbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOIMYECKOM 0€30MaCHOCTH M OXPAHbI 3/I0POBbS.

B coorBercTBUM C OOMIMMU WEISIMH W MOPUHIUIIAMH CPEAHETO OOIIEro
oOpa3oBanus coaepxkanue npeamera «Xumus» (10—-11 kmaccrbl, 6a30BbIil ypOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJId  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B KWU3Hb COLMYyMa, MPOJIOJKCHUS
0o0pa3oBaHus B pa3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocrapnsromuMu  mipemMeTa  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumus» u «OOmas u HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMa
3HAHWHM TI0 HEOPTraHWYECKON XMMUU (C BKIIOUCHHUEM 3HAHUUN W3 O0IIel XUMUU) U
oprannyeckol xumMuu. GOpMUPOBAHUE AAHHOM CUCTEMBI 3HAHUW NPU HU3yYECHHUU
mpeaMeTra O00ecreYrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrtpykTypa conmepxaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuueckas XuMus» copMupoBaHa B MOporpaMMme IO XUMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHUIO Yy4yeOHOro wmarepuaia © OOyCJIOBJICHA
HCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKONl XHWMHUHU BEUIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIIACCHYECKOHM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUM, a TaKXke Ha YPOBHE CTEPCOXMMHUYECKUX U  DJIEKTPOHHBIX
Ipe/ICTaBIEHU 0 CTpoeHuH BeriecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce BEIIeCTBAX
JAIOTCSl B Pa3BUTUU — OT YIJIEBOJIOPOJIOB JO CIOXKHBIX OHMOJOTMYECKH aKTUBHBIX
coequHeHud. B Kkypce  opraHM4eckol  XMMHUU  TOJYYarT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYATIHHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIUOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX CTPOEHUSI, O XUMUUYECKOUN peaKIuu.

[lon HOBBIM yrjoM 3peHHs B IMpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3y4EHHBI Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUS
TEOPETUYCCKU Marepral H (PAKTOJOTUYECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUS» OOYYAIOUIMMCSI TPEJOCTABISECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJIOTUYECKUX TO3UIUH,
INIyOKe TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKIHMI 3TOro 3akoHa — OT
o0o01maromen 10 0ObSICHSIONIEN U TPOTrHO3UPYIOILEH.

Enunas cucrema 3HaHMM O BaXHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKUX PEaKIUAX, UX CYIHOCTH U
3aKOHOMEPHOCTSIX IPOTEeKaHus JonoiHseTcs B Kypcax 10 u 11 kimaccoB aniemeHTamu



COJICpP)KaHMsI, UMEIOIIMMH KYJIbTYPOJOTHYECKUA U MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT TMOHMMAHMIO B3aMMOCBSI3U XUMHUU C JPYTUMH HAayKaMH,
PacKpBIBAIOT €€ POJIb B MIO3HABATEIPHON U MMPAKTUYECKOU JIEATCIBHOCTH YEIIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
1 TIPAKTUYECKUX TPUIIOKCHUA XUMUH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIUBATh MH(POPMAITUIO U IPUMEHSTH €€ JJIs TIOTIOTHEHHS 3HAHUH,
PEIICHHS] MHTEIICKTYIbHBIX M SKCIIEPUMEHTAIBHBIX HCCIIEA0BATEILCKUX 3a1a4. B
IEJIOM COJIepKaHUE Y4eOHOro TpeaMera «XHUMHs JTaHHOTO YPOBHSA HM3YyUCHUS
OPUEHTUPOBAHO Ha (OPMHUPOBAHHUE Y O0YUAIOIIUXCS MHUPOBO33PEHUCCKON OCHOBBI
Uit oHUMaHus (pritocopckux uWaeH, TaKWX KakK: MaTepuaibHOE E€IUHCTBO
HEOPraHWUYECKOTO U OPraHUYECKOro MHUPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IO3HABAEMOCTb IPUPOJAHBIX SBJICHUHN MMYTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTHUBOPEUYMA MEXIy HOBBIMH (DaKTaMH U TEOPETHUYECKUMU
PENOChIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpoOieMm, a
TaKKe MPOoOJIeM COESPEKEHHS YHEPTETHUIECKUX PECYPCOB, CHIPhS, CO3TAHMS HOBBIX
TEXHOJIOTHI U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS U COLIMAIIM3ALMU
OOyJaroMMXCsA TPUHSITHIC MPOTPAMMON IO XUMHUU TOIXOABI K OIPEACIICHUIO
COJICP)KaHMsI U TIOCTPOCHUS TpeaMera MpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCATLHBIX YICOHBIX IEHCTBUMA, UMEIOIINX 0a30BOC 3HAUCHUE JIJIST PA3TMIHBIX
BUJIOB JIEATEIHLHOCTH: pEHIeHUs MpodiieM, TOWCKa, aHalu3a W 0o0paboTKu
uH(dOpMaIK, HEOOXOMUMBIX JUIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOW W
UCCIIEIOBATEIbCKOM JIEATEIHbHOCTH, 3aHMMAIOIEH BaXHOE MECTO B MO3HAHUH
XUMUH.

B mpakTuke mpenojaBaHus XWUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHUs, TP ONPEIeTCHNUN
COJICPIKATENIbHON XapaKTePUCTUKH IIeJie W3Yy4eHHs] TpeaMeTa HalpaBlieHHEM
NEPBOCTENIEHHON 3HAYUMOCTH TPATUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOM
JESITEIbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C
METOJMYECKOW TOYKH 3PCHHS TaKOW TMOJXOJ K OMPEICICHHUIO IeNeH H3ydeHUS
MIpeIMETa SBISICTCS BIIOJIHE OMPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUs TIABHBIMU LIENSIMU HM3YYEHHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (¢QopMHpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUMW KaKk  BaKHEHIeH
COCTaBIISIIONICH €CTeCTBEHHO-HAY4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JIeKAT KIFOYEBbIC TIOHATHS, (PyHIaMEHTAJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOCHHWE W TIOHMMAaHHUE CYITHOCTH JOCTYITHBIX
0000111eHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
pPa3BUTHS M CTAHOBJICHUS,



e (opMUpOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUUYECKUX PEAKIINIA, HEOOXOJUMBIX /Ul NPpUOOPETEHNS YMEHU
OPHEHTHUPOBATHCSI B MHPE BEUIECTB M XWMUYECKUX SIBJICHUN, MMEIOIIHX
MECTO B IPUPOJIE, B MPAKTUUECKON U TTOBCETHEBHOW KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JAESITEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM H
OOBSICHEHMEM  XUMUYECKOTO 3KCIEpUMEHTa, COOJMIOACHUEM  IpaBUII
0e30macHOr0 0OpAIICHUS C BEIIECTBAMH.

Hapsiny ¢ aTumMm, conepkarenpHas XapakTepUCTUKA LeJied U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOUHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBBIMH TPUOPUTETAMH B CHCTEME CpelHero ooOiiero oopasoBanusa. CerojaHs B
Ipero/laBaHuy XUMHHU B OOJIbILIEH CTETIEHNU OTIAETCS MPEANOYTEHNE TPAKTUYECKOM
KOMIIOHEHTE COJZepXaHusl OOy4eHHs, OPUEHTUPOBAHHOM Ha  MOATOTOBKY
BBITYCKHUKA O0OLIE00pa30BaTENbHON OpraHu3aliy, BIAJCIOLIEr0 HE HabOpoM
3HaHUH, a (PYHKUMOHATBLHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOIO MOJTY4YEHHs 3HAaHUI U IPUMEHEHUS UX B PEAIbHOM JKU3HU JUUIsl PELIEHMS]
MPAaKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM IpH M3ydeHUHU TpeaMeTa «XUMHsD TOMUHHUPYIOIIee 3HaUeHHE
IprOOPETAIOT TAKKUE LIENH U 334, KaK:

ajantanus o0yJarouuxcsl K yCJIOBUSAM JIMHAMHYHO Pa3BUBAIOUIErOCs MUpA,
(opMUpOBaHUE  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATUIO T'PAMOTHBIX
pellieHu B KOHKPETHBIX )KM3HEHHBIX CUTYAllUSIX, CBSI3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHue y OOydYaroOlIMUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIOUIMX YHHBEpCaJlbHOE 3HAaY€HWE MJIi pa3InYHbIX BHJIOB
NEeSTENbHOCTU: PEeIlleHUs MpoOseM, MOUCKa, aHanu3a U 00paboOTKH HH(OpPMAIUH,
HEOOXOAUMBIX JIJIsl IPUOOPETEHUS ONbITA ASSITEIbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B MO3HAHUM XUMHUM, a TaKXe JUJIsl OLIEHKH C TMO3UIHUI 3KOJIOrMYEecKOi
0€30I1aCHOCTH XapaKTepa BIUSHUS BELLIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M
YEJI0BEKA U MPUPOJHYIO CPENY;

pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENIBHO MTPUOOPETATh HOBBIE
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMU MOTPEOHOCTSIMU, HCIIOJIb30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMA XUMUYIECKOTO COJIEPKAHUS;

(dbopMupoBaHuE U pa3BUTHE Y OOYUAIOIINXCSA ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, TpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexIAEHHOCTH B T'yMaHUCTHYECKOU
HaMNpaBJICHHOCTH XUMHUH, €€ BaXXHOW pPOJM B PEIICHUU TJI00aJbHBIX MPoOsIeM



PaIMOHATILHOTO MPUPOAONOIb30BAHMS, MTOMOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOIICHHUS K TPHUPOAEC W CBOEMY 3I0POBBIO, a TaKKE MPUOOPETCHUS OIBITA
UCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHUW I TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYaIHsIX, CBA3aHHBIX C XUMUYCCKUMH SIBJICHHSIMU.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUsSI MPEAMET «XUMUS
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpPeAMETHOM obnactu «EcTecTBeHHO-HayUHbIE
IPEIMETH.

OO61iee yncIo 4acoB, OTBEACHHBIX ISl U3YYCHHS XUMUH, Ha 0a30BOM YPOBHE
cpenHero oo1ero oopazoBanus, coctapiseT 68 yacon: B 10 kimacce — 34 yaca (1 gac
B Hejemo), B 11 knacce — 34 gaca (1 gac B Heneno).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernueckue OCHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajgoB. Teopusi CTPOCHUS OPraHUYECKUX
coenqunenuii A. M. Bytnepona, e€ ocHOBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (pOPMYIIBI
OpraHWYeCKUX BelecTB. [oMonorus, wu3oMepusi. XHUMHUYECKas CBs3b B
OpPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenue o kiaccudukanuu opraHudeckux BeiiectB. Homenknatypa
OpraHUYECKUX COEJAMHEHUN (CHUCTeMaThyecKas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPTraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HW3Y4YEHHUs BEIIECTB M HX MPEBpAIICHUN:
O3HaKOMJICHHE C 00pa3liaMi OpraHUIECKUX BEIIECTB U MaTepUajlaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHMYECKUX BEIECTB, HAONIOJEHUE U OINHMCAHHE
JIEMOHCTPAIlMOHHBIX OIBITOB IO MPEBPAICHUI0 OPraHUYECKUX BEUIECTB MPU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u d3TaH —
MPOCTEHIINE TPEACTABUTEIN alKaHOB: (PU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakiuy 3aMmelieHuss W TOpPEHHUs), HAXOXKJICHHE B NPUPOAE, MOJy4YCHHE U
IPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pPsii. DTUIIEH U MPOMWICH —
MPOCTEUININE TMPEICTABUTEIN AIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuyu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApaTallUid, OKHUCJICHUS U
NOJIMMEPHU3alli1 ), TOJIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIIIHE
XUMUYECKUE CBOMCTBA (peakiusi mojmMmepuszanuu). [lomydeHue CUHTETHYECKOTro
Kay4yKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TMPOCTEUIINNA TPENCTABUTEIh aJKWHOB: COCTaB, CTPOEHUE, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTAIlUU,
TOpEHUsl ), TOJTy4YECHUE U TIPUMEHEHHUE.

Apenbl. bensoin: cocraB, crpoenue, (puanyecKkue U XUMHYECKHE CBOWCTBA
(peakuuy rajJlor€HUPOBAHUSI U HUTPOBAHMS), TIOJyY€HUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  Xumuyeckue  ceolcmea  (peakyuu
2a7102eHUPOBAHUS U HUMPOBAHUSL), NOAyYeHue U npumeneHue. TOKCUYHOCTb apEHOB.



['eHeTnueckast CBA3b MEXAY YIJIEBOAOPOJAMHM, NMPUHAUICKAIUMU K Pa3IMIHBIM
KJIaccam.

[IpuponHbIE HMCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBIA ra3 WM THOIyTHBIE
HedTauble Ta3pl. Hedte n e€ mpoucxoxnenune. CrocoObl nmepepadOTKH HEPTH:
NEPEerOHKa, KPEKUHI (TEPMHYECKHHM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
yrojib U MPOJIYKTHI €ro NepepadoTKHU.

OKCHNEPUMEHTAIHBIE METOABl M3YYEHHsI BELIECTB M HX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3llamMu IIacTMacce, KaydykoB U pe3uHbl, Kouiekiuu «Hedrb»
U «YTOoJb», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJOT€HONPOU3BOJIHBIX,
IPOBEJICHUE NPAKTUYECKON PAOOTHI: MOTYYEHUE FTUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérurle 3amaun.

BeluucieHuss Mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOAHOTO BELIECTBA WJIM MPOAYKTa PeaklUHd MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kucaopoaconep:xamnue oprannyeckue coeInHeHnst

[IpenenbHble OMHOATOMHBIE CHOUPTHL. MeTaHON U OSTaHON: CTPOCHHE,
(¢uznueckue M XUMHUYECKHME CBOWMCTBA (PEaKUUMU C AKTUBHBIMU METAJUIAMH,
rajJJoreHOBOJOPOJIaMU, TOpPEHHE), IpUMEHEHHE. BoJgopoiHble CBSI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroaToMHbl€  CHOMPTBIL. OTWICHIVIMKOJIb W  TJULEPHH: CTPOCHHE,
¢uznuecke W XUMUYECKHME CBOMCTBAa (B3aUMOJAEHMCTBHE CO LIEIOYHBIMU

MeTaJUlaMH, KayeCTBEHHAsl Peakiusi Ha MHOrOaTOMHbIC COupThl). [lelicTBue Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa u 3TUICHTJIUKOJIS.

@deHoN: CTpOEHUE MOJNEKYNbl, (U3HMYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuunocts denona. [Ilpumenenue denona.

Anpaerubl U KkemoHvl. DopManmbIerui, AaleTaNbIerua: CTPOCHUE,
busznueckrue U XUMHYECKHE CBOMCTBA (PEaKIMM OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINN), OJIy4€HUE U IPUMEHEHUE.

OaHOOCHOBHBIE TTpeieNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHAsA U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOLIHE IS
KJ1acca KUCJIOT, peakius dTepuduKaiim), norydeHue u npumeHenue. CrteapuHoBas
U OJICMHOBAsI KUCIJIOTHI KaK IMPEACTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHE.

CnoxHble >(QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uuponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoasl: coctaB, KiaccuuKamus ~— yrieBogoB  (MOHO-, U- U
nojmcaxapupl). ['moKko3a — nmpocTedinii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS



MOJICKYJIBI, (PU3NIECKHE U XUMUICCKHNE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
menu(Il), okucienre ammuaduHbIM pacTBOpoM okcupaa cepedpa(l), BocctanoBieHue,
OpO’KEeHHE TIIIOKO3bl), HAX0XKICHHE B MPUPO/IE, TIPUMEHEHHE, OUOIOTUYECKast pOJib.
®otocunTe3. PPyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHbie moauMepsl. CTpoeHHe Kpaxmania u
HEeJUTI0N03bl.  PU3MYECKHe W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KauyeCTBEHHas PEakLUs C HOJAOM).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUN:
npoBeJieHUEe, HAOIOJIEHUE M OINMUCAaHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOpEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHUCJICHHE 3TaHOJa
okcugoM Meau(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJEUCTBUE TJMIEPUHA C
ruapokcuom meau(Il)), anpaerngos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJA
cepebpa(l) u tuapoxcuaom wmenu(ll), B3zamMopeicTBHE Kpaxmama C HOJIOM),
IPOBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3amaun.

Boluucinenuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEaklUh MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUN).

A3oTcoaepxkaliye OpraHuueCcKue COSIUHEHUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyeckue coeuHeHuss. Guzndeckue u
XUMUYECKHME CBOMCTBA aMHUHOKHCIOT (Ha TMpuMepe TiuiuHa). buonormdeckoe
3HaYeHUE aMUHOKUCIOT. [lenTupl.

benku kak nOpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHas,
BTOpUYHASI M TPETHUYHAS CTPYKTypa OenKoB. XHUMHYECKUE CBOWCTBA OCIIKOB:
TUPOJIN3, IeHATypalis, KaYeCTBEHHbIC PEaKIIMU Ha OCNIKHU.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
HAOJI0JIEHUE U OMMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCJIKOB MpH
HarpeBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BricokoMoJIeKyJISIPHBbIE COeIMHEHUS

OCHOBHbIE TOHSITUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEAHSS MOJEKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3allUs U TMOJTUKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHUsI BEIIECTB M HX MPEBPALLICHUN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeAMETHBIX CBA3€U MPU U3YUYEHUN OPraHUYECKON XUMUHU B
10 knacce OCYIIECTBISIETCS 4YEpe3 HCIONb30BAaHUE Kak OOLIUX €CTECTBEHHO-



HAYYHBIX TIOHSTHH, TaK WU TOHSATUHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIOTE3A,
3aKOH, TEOpHsl, aHAIW3, CHHTE3, KJIAacCU(UKALUA, MEPUOJUIHOCTh, HAOIIOJICHNUE,
U3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwuszuka: MaTepusi, DSHEprusi, Macca, aToM, DJIEKTPOH, MOJEKya,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUUHBI U SAMHUIIBI UX H3MEPEHUSI.

buonorust: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTMYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
pECYPCBIL.

TexHonorusi: mnuilEeBble MPOAYKThI, OCHOBBI PAIlMOHATBLHOI'O MHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE MperapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPI'AHUYECKAA XUMUSA

Teopernyeckne 0OCHOBbI XUMHH

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000JI04Ka. DHEPreTuYecKe ypoBHHU, MOJYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeneHusl 3JEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYp ALK aTOMOB.

Ilepuonnueckuit 3akoH u llepuoanyeckas cucreMa XMUMUYECKUX DJIEMEHTOB /.
N. MenneneeBa. Cpsi3b NEpUOINYECKOr0 3aKkoHa M Ilepuonnyeckoll CUCTEMBI
xumuueckux dyieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOWCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX W CIOKHBIX BELIECTB IO TpydnaM H NEpHOAaM.
3Ha4YeHue NMePUOANYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHAbl XHUMUYECKOW CBS3U
(KOBAJICHTHAsI HEMOJSIpHAS U TIOJIApHAsi, MOHHAs, MeTaJUiMdeckas). MexaHu3Mbl
oOpa3oBaHusi KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akienTopHbii). BogopoaHass cBs3b. BaneHTHOCTh. IEKTPOOTPUILIATEIIHLHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTAUINYECKUX PEIETOK. 3aBUCUMOCTb
CBOMCTBA BEUIECTB OT TUIIA KPUCTAUNINYECKON PEIIETKH.



IlonaTne O mgucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10151 BelecTBa B pacTBOpeE.

Knaccudukarus HEOPraHU4ECKUX COEIMHEHU. Homenknarypa
HEOPraHMYECKNX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass — peakuuda. Knaccudukanus — XMMHUECKMX — peakuuid B
HEOPraHWYECKOM M OPraHMYECKOM XUMHHM. 3aKOH COXPAHEHHS MAacChl BEILECTB,
3aKOH COXPAHEHHUS U MPEBPALLECHUS SHEPTUH MPU XUMHUYECKUX PEAKLIHX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIMuHbIX (akTopoB. OOpaTumbie
peakuun. XUMHYECKOe paBHOBecHe. @DakTOpbl, BIMSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponuTudeckas nuccoruanus. CuibHble U cnaldble AIeKTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, LICIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
nemMoHctpanus Tabmun «l[leproguyeckas cucrema xumuyeckux snementon 1. U.
MenneneeBay, u3ydyeHue MoOeled KPUCTAUIMYECKUX PEIETOK, HAOII0JeHUuE U
OINHMCAHKE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iokKEHUE MEPOKCUAA
BOZOPOZA B IIPUCYTCTBUM KaTalIU3aTopa, OIPEACICHUE CPEbl pACTBOPOB BEILIECTB
C MOMOILBIO YHUBEPCAILHOTO UHIUKATOPa, PEaKI[M1 HOHHOI'O 0OMEHA), TPOBEICHUE
PAKTUYECKON padoThl «BiusiHUe pa3nnyHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM
peaKkum».

Pacuérnrle 3amaun.

Pacuérsl 10 ypaBHEHHMSIM XUMHYECKHUX PpEAKIHUA, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACYETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBAs OIS
BEILECTBAY.

Heopranuveckass xumust

Hemeramnel. Ilonoxxenue HemerannoB B Ilepuoamyeckonn  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa m OCOOCHHOCTH CTPOCHHSI aTOMOB.
®usnyueckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCJI0pOo/a, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yriepoma W KpPEeMHHs) W HMX  COCIMHEHUH  (OKCHJIOB,
KHUCIIOPOACOJAEPKAIUX KUCTIOT, BOAOPOIHBIX COETUHEHUN).

[IpuMeHeHne BaKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.

Meramnsl. [lomoxenne meramioB B llepuonndeckon cucreMe XUMHYECKUX
sanemenToB JI. 1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mue dusnveckue cBoiicTBa meTawioB. CIUlaBbl METALIOB.
DJIEKTPOXUMHUYECKUAN AT HANPSKEHUN METaJUIOB.



XUMUYECKUE CBOMCTBA BAXXKHEHUIIUX METAIOB (HATPUM, Kaluil, KalbIUW,
MarHui, alFlOMUHAN, IUHK, XpPOM, KEJI€30, MEJb) U UX COCTUHCHUH.

OOuue cnocoObl momydeHus: MeTayuioB. [IpumMeHeHne MeTauioB B ObITY U
TEXHUKE.

OKCHNEPUMEHTAIBHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBPALLECHUN:
U3Y4YEeHHE KOJUIEKUMH «MeTasibl U CIuiaBbl», 00pa3lloB HEMETAJIOB, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaONIOJCHUE W ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA ATIOMUHUS C pacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUEeCTBEHHBIE PEAaKIIMKM Ha KATHOHBI METAJJIOB).

Pacuérnsle 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAaKIMH BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILIECTB UMEET IIPUMECH.

XuMUs 1 KU3Hb

Ponp xumum B o0ecniedeHHH SKOJIOTMYECKOM, SHEPreTUUYECKOM W MUIIEBON
0€3011aCHOCTH, PA3BUTHM MENULMHBL. [IOHATHE O Hay4yHBIX METOAAX IO3HAHUSA
BEILECTB U XUMHUYECKUX PEAKIIUM.

[IpencraBnenns 00 OOIIMX HAyyHbIX MPUHUOUIAX MPOMBIIUIEHHOTO
ITOJTyYEHHUSI BaKHEUIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB W MaTEPUAIOB. BAXHEUIIHNE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE MaTepualibl, KpackKH, CTEKIO, KepaMHKa,
Marepuainbl Uil JJIEKTPOHUKH, HAHOMATEPHAJIbl, OPrAHUYECKUE W MUHEPAIbHBIE
yI00peHus.

XuMud M 340pOBbE YEJIOBEKA: MpaBUJIAa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, NpaBuia 0€30MacHOr0 UCIOJIB30BaHUs MTPENapaToB OBITOBON XUMUH B
IMOBCEITHEBHOM JKM3HU.

MexnpeaMeTHbIe CBA3H.

Peamuzanmst  MeXnpeaMeTHBIX  CBA3€H MNpu  M3ydeHHH oOmeil u
HEOpPraHU4ecKol XuMHH B 11 Kimacce ocyliecTBIsIeTCs Yepe3 UCIOIb30BAHUE KaK
o0LMX EeCTECTBEHHO-HAYYHBIX MOHATHH, TaK M TMOHATUN, SBISIOLIUXCS
CUCTEMHBIMU U1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAY4YHbIEC MOHATHUSA: HAaydHbIM (akT, rumoresa, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccu(uKanus, MNEePUOJUYHOCTb, HaOIIOIEHNUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepusi, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOII, paJUOaKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHbD, BEIIECTBO, TEJIIO,
00BEM, arperaTHoOe COCTOSIHHUE BEILECTBa, (PU3UYECKHE BEIMYMHBI U €IUHHULIBI X
U3MEPEHUS, CKOPOCTb.



buonorus: kimerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- W
MUKPORJIEMEHTHI, BATAMUHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MUHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAeMble, TOILUINBO,
PECypCHL.

TexHonorus: XuMu4eckass MPOMBIIUICHHOCTh, METAILTYyPrusi, MPOU3BOJICTBO
CTPOUTENIHBIX MAaTEPUAIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOACTBO, MHINEBAs
IPOMBIIIICHHOCTh,  (papMalieBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOACTBO
KOCMETHYECKUX TPErapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUasoB,
JIEKTPOHHAS TPOMBIIILICHHOCTh, HAHOTEXHOJIOT HH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuMuUCs TIPporpaMM CpeIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM U TpeIMeTHbIM). HaydHo-MeToanmdeckoil OCHOBOM st
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHErO OOIIero
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATETbHOCTHBIN TTOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IESITEIHPHOCTHBIM IOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha YPOBHE CpPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABJISIONIUE:

OCO3HAHHME OOYYAIOIMMHUCS POCCUICKON TpaxAaHCKONM HACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH ¥ CaMOOIIPE/IEIICHHUIO;

HaJIM4KMe MOTUBALIUU K O0yYEHUIO;

L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUI JTUYHOCTU HA OCHOBE
KITIOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh MU CIHOCOOHOCTH OOY4YaloImUXCS PYKOBOICTBOBATHCA B CBOECH
JEATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYIIUMHU I1€JI0CTHOM
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUUECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
€U U CTPOUTD KM3HECHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTaloTCsA B
€IUHCTBE Y4YEOHOM W BOCIUTATEIILHOW JEATETLHOCTM B COOTBETCTBUU C
T'YMAaHUCTUYECKUMU, COLUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMU
U HJeaaMU POCCUICKOTrO TpakJIaHCKOro oOIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TPaBWIAMH  TOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
00 yJaromuxcs.

JIuyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAIOT
c(OpMHUPOBAHHOCTh OMbITA MO3HABATEIBLHOM M TMPAKTUYECKON NESITEIbHOCTH
00y4Yaromuxcs Mo peajn3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpaxaaHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW TMpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€ATEIHHOCTH MTPHU CO3IaHUH YI€OHBIX
MIPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATENbHBIX 33124, BHIMOJIHEHUU XUMHYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTM IOHUMAaTh M TPUHUMATH MOTHUBBI, HAMEPEHHUs, JIOTUKY U
apryMeHThl JPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUAOB YU€OHOU NESTEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

LEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacleUIO0
OTE€YECTBEHHOM XMUMUH;

YBOXEHUS] K MPOLECCY TBOpPUECTBa B 00JACTH TEOPUM W MPAKTHUYECKOTO
OPUMEHEHUSI XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUKEHUS HAyKU €CTh PE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHUH, KPOIMOTJIMBBIX  HKCIEPUMEHTAIBHBIX  TOUCKOB,
IIOCTOSIHHOTO TPYZa YYEHBIX U IIPAKTUKOB;

MHTEpECa U IT03HABATEJIbHBIX MOTHBOB B MIOJYYE€HHUH U MMOCIEIYIOIIEM AHATIN3E
UH(pOpPMAIMH O IEPEOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y NPUHUMATh OCO3HAHHBIE PELIECHUsS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE NOCIEACTBHM 3THX
OCTYIKOB;

4) popMupoBaHMs KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMrofieHUsT TpaBuil 0e€30MacHOro oOpallleHus C BellecTBaMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOH ACSITEIBHOCTH;

NOHUMAHUS LEHHOCTHM NPaBWJ HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBEICHUS B CUTYaLUAX, YIPOXKAIOLIUX 3710POBbIO U JKU3HHU JIFOJEH;

OCO3HAHMS TOCTEACTBUI M HENPUITHS BPEIHBIX NPUBBIYEK (YNOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEI0BATENbCKOM
NESITEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE€ B PpELIICHWH NPAKTUYECKUX 3a]a4
COLIMAIbHOM HaNpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM
YUCJIE HA OCHOBE NPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBOXXEHUS K TPYLY, JIIOJIAM TPyZa U PE3yJIbTaTaM TPYIOBOM ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHAMBUAYAJIBbHOH TpPAaeKTOpUU
oOpasoBaHus, Oyaymed mpodeccur W peaau3alid COOCTBEHHBIX >KH3HCHHBIX
IUTAHOB € YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
notpedHocTeN 001EeCTBa;

6) 9K010ru4ecKOro BOCIIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOro OTHOIIEHUS K MPHUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIUATIBHOM CPENBL;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJNBb30BAHUSA JOCTHKEHUH XUMUU  JUIS
pEeUIeHUs. BOIIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPHUATHUS JEUCTBUM, IPUHOCALIMX BpPEI OKPYXKArOLIEn
IPUPOIHON Cpejie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIEICTBUS PEAITPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, YKOJIOTHYECKOU KYJIBTYPHI,
OIbITa NEeATEIIbHOCTU DKOJIOTUYECKOM HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIBHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UACOJOTUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUA CHeUM(UKH XUMUM Kak HayKd, OCO3HaHUS €€ poiu B
(opMUpOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPY)KaIOIleM MHUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUM TPUPOIAHBIX 3aKOHOMEPHOCTEH M pEHICHHH MpoOJieM COXpaHEHHs
IPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
LIVBWJIA3ALMN: B €€ T'YyMAaHUCTUYECKON HAIPABICHHOCTHU U BaKHOM POJIM B CO3JaHUU
HOBOWM 0a3pl MarepuaJbHOM KYyJIbTYpbI, pEHIEHUU TI00aIBHBIX Mpo0IeM
YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKOW O€30IacCHOCTH, B PAa3BUTUU MEIULUHBI, OOECHEUYEHUU YCIIOBHM
YCIEIIHOTO TPYAA U HKOJIOTHYECKH KOM(OPTHON KU3HU KAKIOr0 YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydaeMbl€ 3HAHUA ISl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOILEro MUpa U



MIPOUCXOMAIINX B HEM U3MECHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS TAHHBIX C IEJBIO TTOTYICHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XWMHYECKHUE 3HAHWS JIS
pelieHus mpooJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HEMPEPhIBHOMY OOpa30BaHHIO M
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBUH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3IMuHbIX chepax mpodeccuoHaTbHON

NEATENbHOCTH.
METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJibTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpEeTHEr0 0011ero 00pa3oBaHUsI BKIIOYAIOT:

3HAUUMBbIE IS dbopMUpOBaHHMSI ~ MHUPOBO33PEHUS  OOydYarOMIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIC MOHATHUS, OTPAKAIOUIUE
LIEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHeu(UKy METOJIOB IO3HAHUA,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPrUs, SIBJICHHE,
MpOLIECC, CUCTEMA, HAYUYHBIA (DAKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

YHUBEpCAJIbHBIC y4eOHbIE NeWCTBUS (MO3HABATENIbHbIC, KOMMYHUKATUBHEIE,

PEryNATHUBHBIE), o0ecreynBarolue dbopmHpoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHONW KOMIETEHIIMH 00Yy4aroIInuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIC, MUPOBO33PCHUYECKHE 3HAHMS U YHUBEPCAIbHBIC y4eOHBIC
JIEVCTBUSA B IIO3HABATEIBHOW U COLIMAIILHOM ITPAKTHUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAXKAIOT OBJIAJAECHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHHIMH, KOMMYHUKATUBHBIMH W  PETYIATHUBHBIMHU
JIEUCTBUSAMH.

OsBJagenne YHUBEPCAJIbHBIMHU y4eOHbIMU NO3HABaTeJbHBIMH
JAeUCTBUSIMU:

1) 6a30BbIE JTOTNYeCKHE AeliCTBUSA:

CaMOCTOSITEIbHO  ()OPMYJIMPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNSATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ICATEIILHOCTH C MOCTABJICHHBIMHU LIEJISIMU;

HCIOJIb30BATh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIJICTISITh XapAKTEPHBIC TMPU3HAKK TOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KiIacCU(pUKAIIUKA BEIIECCTB H
XUMHUYECKUX PEAKIINN;

yCTaHABJIMBaTh MPUUYMHHO-CJIEJACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBO/BI U 3aKJIFOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) AJIEeMEHTa, XUMUueckas (popmyiia, ypaBHEHHE XUMHUYECKON PEaKIIMu
— MOpU PEUICHUM Y4YEOHBIX MO3HABATENbHBIX M MPAKTHUUYECKUX 3a7ad, TPUMEHSThH
Ha3BaHHBIE MOJIEbHBIC TIPEACTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BaATEIbCKHE TeHCTBUSI:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHYECKUX
peakium;

(dhopMyIIMpOBaTh MENIN U 33J1a4l UCCISOBAaHUS, MCIIOJIb30BaTh MTOCTABJICHHBIC
U CaMOCTOSITEIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS W OCHOBBI JJI1 (POPMUPOBAHHUS THIOTE3BI MO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSTEIILHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliecca, CaMOCTOSITEIBLHO IPOTHO3UPOBATH €ro pe3yibTar, (OpMyIHpOBaThH
0000111eHUS ¥ BBIBOJIBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTrh OMBIT YYEHWYECKOM HCCIAEAOBATEILCKOM M MPOCKTHOU
NEATEeNbHOCTH, TMPOSIBISATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJIOB PEIICHUs] MPAKTUYECKUX 3a1a4, TPUMEHECHHIO Pa3JIMYHbIX METOJIOB
MMO3HAHMS.

3) pabora ¢ undopmanmei:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGOpMAIMK (HAy4YHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl MHTEpHETA), aHAIM3UpOBaTh WH(GOPMAIUIO PA3TMYHBIX BUAOB U (opM
MpeACTaBJICHUSI, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD n
HETPOTHBOPEUUBOCTD;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

npuoOpeTaTh OIbIT HCMOIL30BaHUsA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpencTaBlICHUS
uH(popMaluu (CXeMbl, rpaQuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTHUE);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPE/ICTBA MPU padOTE C XMMUYECKOM
uH(poOpMalMel: MPUMEHITh MEXIpeIMeTHbIE ((DU3MUYecKue U MaTeMaTHYEeCKHUe)
3HAKU U CUMBOJIBI, (hOpMYIibl, aOOpeBUATYPhI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHME CpEICTBA
HaTrJIsTHOCTH.

OgjajieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbI B XOJE Uajaora u/uiu
IUCKYCCHHW,  BBICKa3bIBaTh  HUAECH, (QOPMYIHUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIAaTh C MPE3CHTALMEH PEe3yJbTaTOB IO3HABATEIHLHOM 1E€ATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WIIM COBMECTHO CO CBEPCTHUKAMU MPH BBINOJTHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEJOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pealn3aliy yueOHOro mpoeKkTa U (OpMyJIUpPOBATH BBIBOJIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUIN MYTEM COTJIACOBAHUS MO3ULIMI B
X0J1e 00CYXKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

OBJaieHne YHUBEPCAJIbHBIMY PEryJsiTUBHbIMH JI€CTBUSIMHU:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYHIECTBIIATH CBOKO I0O3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAessss e Ledad U 3alayd, KOHTPOJIUPOBaTb M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJJIaraéMblii  alTOPUTM JICUCTBUN TpHU
BBITIOJIHCHUU YYEOHBIX M HCCIEAOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ PeKTUBHBIN C€MOCO0 HX pelieHHs ¢ Y4ETOM TIONYyYEHHS HOBBIX 3HAHUK O
BEIIECTBAX U XUMHUYECKUX PEAKILIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE caMOaHalnu3a u
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUsS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  NIPEJACTABJICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIA XUMHUH B MIO3HAHUU SBJIICHUI IPUPO/IHI,



B (OPMUPOBAHUHM MBIIUICHUSI M KYJAbTYphl JIMYHOCTH, €€ (DYHKIIMOHATHLHOM
IPaMOTHOCTU, HEOOXOAUMOM JUIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJOTMUECKHU
000CHOBAaHHOT'O OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOIHOM CpEAE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue TMOHATUA (XMMHUYECKHUW DJIEMEHT, aToM, JJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTD, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas W COKpallEHHAs), MOJb, MOJIpHas
Macca, MOJISIPHBIN 00BEM, YTIIEPOHBIN CKeNleT, (YyHKIIMOHAIbHAS TPYIIa, paauKal,
U30MEpHsl, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO 1
a30TCOAEpPIKAIUE COCAUMHEHHUSI, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJMHEHMS); TEOPUM U 3aKOHBI (TEOpHUs CTPOCHMUS
oprannueckux BemiecTB A. M. bytiepoBa, 3akOH coXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHUU;, MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IMOHMMaHUA NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYEeCKUX BEIIECTB B OBITY H
MPaKTUYECKOU JESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpPHbIE MPU3HAKW TOHSATHM,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUuYECKUX COCTUHEHUH ;

chOpMUPOBAHHOCTh YMEHHUM HCIIONB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl OpraHMYeCKMX BEHIECTB M YPaBHEHMM XUMUUYECKUX PEaKIUH,
W3rOTaBJIMBATh MOJEIM MOJEKYJ OpPraHUYeCKUX BEIIECTB ISl WIUTIOCTPALUM HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OpraHWYECKUX BEIIECTB MO0 HMX COCTaBy U CTPOCHHUIO K OIpeAcIEHHOMY
KJIacCy/TpyIie COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TColep)Kallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEIUWHEHMS), JaBaTb WM Ha3BaHUS IO
cucrematuueckoit HomeHknatype (IUPAC), a takke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHMYECKHX BEIIECTB (ITWICH, MPOIMIICH, AaleTUJIEH,
ATUJICHIJIMKOJb, TJHIEPUH, (eHol, (hopMallbIerua, aueTaibJerul, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIIF0K034,
bpykTO3a, Kpaxmall, 1eJUTI0J103a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHS OIPEACNATh BHJBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yMEHHS TPUMEHSATH TIIOJIO)KEHUSI TEOPUU CTPOCHMUS
oprannueckux BemecTB A. M. ByriepoBa miist 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;



chOpMUPOBAHHOCTH YMEHHUH XapaKTEpU30BaTh COCTAB, CTPOCHUE, PU3NUECKHEC
U XHUMHUYCCKHE CBOWCTBA THUIMYHBIX TMIPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEUIeCTB (MEeTaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyraaueH-1,3,
MeTtwiOyraaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJ, YTUJIICHTJIUKOJIb, TJIUIEPUH, (DEHOT,
aleTaybJIeTH, MypaBbUHAs U YKCYCHasi KMCIIOTHI, TJIFOK03a, Kpaxmall, IeJUTi0I103a,
AMUHOYKCYCHasl KHCJIOTa), WLTIOCTPUPOBATh TCHETHUECKYIO CBSI3b MEXIY HHUMHU
YPaBHCHUSAMHU COOTBETCTBYIOIIUX XHUMHYCCKUX PEaKIHi ¢ MCIOIb30BAHHEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIICBOJOPOTHOTO
ChIpbs (He(Th, MPUPOAHBINA Ta3, YTOJb), CIIOCOOBI UX TIEPEPAOOTKHU U MTPAKTUIECKOE
IpUMEHEHHUE POAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOTMYECTBA MCXOJHOTO BEIECTBA WM MPOMYKTA
peaKuu Mo U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIIHH);

chOpMUPOBAHHOCTh YMEHUM BIAJAETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCHOIb3YEMBIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBIICHUN (HaOJI0IeHrne, N3MEPEHHE, SKCIIEPUMEHT, MOJCITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JJid TPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CHTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTHh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocy/ol 1 JabopaTOpHBIM OOOPY/IOBAHMEM, a TaKXKe MpaBujia OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

chOpMUPOBAHHOCTh YMEHHM TIUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUST OPTaHUYSCKUX BEIICCTB IPU HArPEBaHUH, TTOTYICHHEC
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHbIE PEAKIIMN OPraHMue€CKUX BEIECTB,
JieHaTypaIus OCIKOB PU HarpeBaHWH, IIBETHBIE PEAKIIUN OEIKOB) B COOTBETCTBUH
C TMpaBUJlaMU TEXHUKH OE€30IaCHOCTH TMpU OOpallleHUH C BElIeCTBAaMU H
1a00paTopHBIM  000PYIOBAaHUEM, TMIPEACTABIATh PE3YIbTAThl  XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alKucCH YpPaBHEHHI COOTBETCTBYIOIUX pEaKUUi U
(GbopMynHpoOBaTh BEIBOBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHMOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeJCTBA MacCOBOM
uHpopmaruu, MaTepHeT u Apyrux);

chOpMUPOBAaHHOCT, ~ YMEHHH  coOMOmaTh  IpaBWja  AKOJOTHYECKH
11e1eco00pa3Horo TOBEACHUST B OBITY U TPYJAOBOWM JEATEIBHOCTH B IEJSAX
COXPaHCHHSI CBOETO 3JIOPOBBS M OKPYXKAIOMIECH MPUPOTHON Cpeabl, OCO3HABATH



OIMACHOCTh BO3JICHCTBUS HA KUBBIC OPraHU3MBI OMPEICAEHHBIX OpPraHUYECKUX
BEIIECTB, MOHUMAas cMbIcT mokazarens [IJIK, moscHATe Ha mpuMmepax CrIocoObBI
YMEHBIIICHUS] M TMPEAOTBPAIEHUS WX BPEIHOTO BO3JEHCTBUS HAa OpPraHU3M
YEIIOBEKA,;

JUIsT OOYYaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMUYECKUX SBJICHUMN;

JUISL CHEMBbIX U CHa0OBUIAIIMX OOYyJaIOUIUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XUMMUYECKUX

dbopmy.

11 KIIACC

IIpenmeTHble pe3yabTaThl OCBOEHHUsI Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAXKAKOT:

C()OPMUPOBAHHOCTb  NPEACTABICHUI: O XUMHYECKOM  COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IIO3HAHUH SIBIIEHUI IPUPOJIBI,
B (OopMHpOBaHMM MBIIUIEHUS U KYJIbTYPbl JHMYHOCTH, €€ (YHKUIMOHATIBHOU
IPaMOTHOCTH, HEOOXOIMMOM MJIsl PEeLICHUs] MPAaKTUYECKUX 3a7ad M SKOJOTHYECKH
00OCHOBAaHHOI'0 OTHOUIEHMSI K CBOEMY 310POBBIO U IIPUPOIHOM CPEAE;

BJIQJICHUE  CHCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIJIKOYACT:
OCHOBOIOJIAralolue MOHATUS (XUMUYECKUWA 3JEMEHT, aroM, M30ToIl, S-, p-, d-
AJIEKTPOHHbIE OpPOUTATM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJISAPHBIA OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCICHHS, XUMHUYECKasi CBS3b
(KOBaJICHTHAsI, MOHHAsI, METAJUIMYECKasi, BOAOPOJIHAA), KpUCTAJUIMYECKas peliéTka,
TUIIBl  XMUMHYECKHX  pPEaKIUi, pacTBOpP, JJIEKTPOJIMTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JIUCCOLMALUS, OKHUCINUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pPEAKUMU, XUMHUYECKOE DPABHOBECHE); TEOPHUH W 3aKOHBI (TE€OpHUs
AJIEKTPOJIMTUYECKOM HUCcOoUManuu, nepuoandecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUs M IPEBpAIlEHUs dHEPIUu
P XUMHUYECKUX DPEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (PAKTOJIOTMYECKHE CBEIECHHUS O CBOMCTBAX,
COCTaBe, MOJIyUEHUHU U OE30M1aCHOM MCMOJIb30BAaHUM BaXKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKON JESTETbHOCTH YEJIOBEKA,;

c()OPMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHUS NpU
OMKMCAHUK HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

C(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XMUMHUYECKYIO CHUMBOJUKY JUIS
cocTaBieHHUs (QOpMya BEHIECTB M  YpPaBHEHMH XUMHUYECKMX  PEaKIuil,



cucrtematuueckyro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIVIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, TUTHEBAS COJA, IUPUT U JPYTUE);

c(OpMUPOBAHHOCTh YMEHUH OMpPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HOHHAsI, METAJNINYECKAsl, BOJOPOAHAs) B COCAUHEHUAX, TUIl
KPUCTAILTMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBAa (aTOMHAas, MOJIEKYJsIpHas,
VOHHAsI, METAJUIMYECKAs), XapaKTep CpPelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM,

c(OpMUPOBAHHOCTD YMEHUI yYCTaHABJIMBATh PUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBY K OMNpPENEIEHHOMY Kiaccy/Tpyre
COEAMHEHMUH (TPOCThIE BEILECTBA — METAUIBI U HEMETAJUIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM()OTepHbIE TUAPOKCHUIBI, COJIN);

c(pOPMUPOBAHHOCTh YMEHUN PAaCKPBIBATH CMBICI IEPHUOJUYECKOTO 3aKoHa /I
N. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

C(POPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX JJIeMeHTOB |1—4 mnepuonoB Ilepruonnueckon CUCTEMBI
xumudeckux 3yeMeHTtoB JI. M. MeHnpaeneeBa, MCHoOnb3ys IMOHATUSA «S-, p-, d-
AIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBSACHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCIWHEHHH IO MEPUOAAM U
rpymnmnam lleprnonnueckoit cucteMsl xumudeckux 35eMeHToB J[. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKAE CBOMCTBA HEOPraHWYECKHX BEUIECTB  pa3JIMYHBIX  KJIACCOB,
NOJTBEPKAATh CYILECTBOBAHME T'€HETHMUECKOW CBSI3M MEXAY HEOPraHWYECKUMHU
BELIECTBAMH C ITOMOILBIO YPAaBHEHUIH COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(OpMUPOBAHHOCTh YMEHHUS KIACCUPUIIMPOBATH XMMHUUYECKHE PEAKIIUU IO
pasNMyHBIM IpU3HAKaM (YHMCIYy M COCTaBy pPEarupyrOLIUX BEUIECTB, TEIJIOBOMY
ahdexTy peakiuu, M3MEHEHHIO CTETICHEW OKHCIICHHS JJIEMEHTOB, O0OpaTUMOCTH
pEaKI1K, YYaCTUIO KaTajlu3aTopa);

c(OPMUPOBAHHOCTb YMEHUN COCTAaBIATH YpPAaBHEHUS PEaKIMA Pa3IUIHBIX
THUIIOB, TIOJHbBIE U COKpPALIEHHbIE YPABHEHUS pEeaKlUid HIOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, ITPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;

c()OPMHUPOBAHHOCTh YMEHHI NPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAaYeCTBEHHBII COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, paclo3HaBaTh
OIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BELIECTB;



C(OPMUPOBAHHOCTb yYMEHUU  PACKPBIBATh CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHITH 3aBUCUMOCTb CKOPOCTU XUMHYECKOU
PEAKIMH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHHUS] XUMUYECKOTO PaBHOBECHSI
B 3aBHCHUMOCTHU OT BHEIIHero Bo3aencTBu (nmpuHuun Jle lllarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XMMHUYECKHE IPOLECCHI,
JeKale B OCHOBE IPOMBIIUICHHOIO IMOJTYYEHUs CEPHOM KHCIOTHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX NPUHIMIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUHUCIEHUS C HCIIOJIb30BAaHUEM
HOHATHS «MaccoBast J0J1sI BELIECTBA B paCTBOPE», 00bEMHBIX OTHOIIEHUH ra30B IPU
XUMUYECKUX PEaKIUAX, MacChl BEUIECTBA WJIM 00bEMa Tra3oB MO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM O0bEMY OJHOI'O U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS YHEPTHUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUia MOJIb30BaHUS XUMHUYECKOM
MOCY/ION U JIabOpaTOpPHBIM O0OpYJOBaHUEM, a TaKXKe MpaBUiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTb YMEHMH IJIAHUPOBaTb U BBIMOJHATh XUMHUYECKHI
AKCIIEPUMEHT (pa3jokKeHue MEepPOKCHAa BOJOPOJa B MPHUCYTCTBUM KaTalau3aTopa,
ONpEZeNICHHE CpeAbl PAcTBOPOB BEIIECTB C IOMOIIbI  YHUBEPCAIBHOIO
UHAMKATOPA, BIMSHUE Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW peakiuu,
peakuud HOHHOTO OOMEHA, KAYeCTBEHHBbIE pEeaklMM Ha cynb(ar-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay I10
TeMaM «Metaubl» U «HemeTtaisibl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e301acHOCTH IpU OOpalllEeHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pYI0BaHUEM,
NPEICTaBIATh PE3yJbTaThl XUMHYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YPaBHEHUH COOTBETCTBYIOILMX PEAKIINI U (POPMYIHPOBATH BBIBOIbI HA OCHOBE ATHX
pE3YJIbTATOB;

C(POPMUPOBAHHOCTh YMEHMH KPUTUYECKM aHAIM3UPOBATh XHMHUYECKYIO
UHPOpMAIMIO, IOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalUK, IHTEpHET U Ipyrux);

COPMUPOBAHHOCTh ~ yYMEHUH  COOJIIOJATh  MpaBWIa  3KOJOTHYECKH
L[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUSI CBOETO 3/I0pPOBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATH
OITACHOCTh BO3JICUCTBUS HA JKUBBIC OPTaHU3MBbl ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazatenss [IJIK, moscHATP Ha mpuMepax CHocOoObl YMEHbBIIEHUS U
MPEIOTBPAIICHHS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JUIs 00yYaroIMXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHM 370POBbS: YMEHHUE
MPUMEHATh 3HAHHUS 00 OCHOBHBIX JIOCTYINHBIX METOJAaX IO3HAHUSA BELIECTB U
XUMHUYECKHUX SIBJICHU;

JUISL  cHenblX M CIa0OBUIAIIMX OOYyYaroOlIUMXCs: YMEHHUE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne i/m P Kourposbubie | IIpakrudyeckue (ubp )
NMPoOrpaMMmel Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHSI OPTraHUYECKUX COCAUHEHUI A 3 bubmorexa LIOK
' P P A ' https://m.edsoo.ru/00adb6b6
M. bytiepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 2 buomiorexa LIOK
' pet YIICBOAOPOA https://m.edsoo.ru/00adb6b6
2 HenpenenbHbie yraeBogopobl: adKeHbI, 6 | bu6moteka [JOK
’ aJIKaUECHBI, aTKUHBI https://m.edsoo.ru/00adb6b6
2.3 ApomMaThyeCcKue yrieBOa0pOAbI 2 bubmorexa [IOK
https://m.edsoo.ru/00adbbbb
54 [IpupoagHbIe HCTOYHUKH YIIIEBOLOPOAOB 3 | bubmotexa IIOK
) U uX nepepadboTka https://m.edsoo.ru/00adb6b6
Uroro no pazneny 13
Pasnea 3. Kuciiopoacoaepxamme oprannyeckue coeJMHeHu st
3.1 Cnuprtel. @eHon 3 Bu6mmorexa [IOK
https://m.edsoo.ru/00adbbb6
10 Anbaerunpl. KapOOHOBBIE KHCIIOTHI. 7 | bu6mmoreka [JOK
' Crnoxxnble 23U https://m.edsoo.ru/00adbob6




bub6morexa IIOK

33 Yresont : https://m.edsoo.rw/00adb6b6
Hroro no pasaeiy 13
Pa3nen 4. A3oTconepskamue OpraHudecKue coeuHeHnst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3 ngs;;f;;grouzoad%%
Hroro no pasaeny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngg;j;fg;gzzoad%%
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue atomoB. [lepuoanueckuii 3akoH
bu6moreka [IOK
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
https://m.edsoo.ru/00adb6b6
anemenToB /1. 1. MenzaeneeBa
12 Crtpoenue BeniecTBa. MHOrooopasue 4 bubmumoreka [IOK
’ BEIIIECTB https://m.edsoo.ru/00adb6b6
bub6moreka IIOK
1.3 Xu 6 1 1
MITHICCITE peartiuti https://m.edsoo.ru/00adb6b6
Hroro no pasaeiy 13
Pa3znen 2. Heopranuueckasi xumust
bu6moreka [JOK
2.1 M 1
CraLIE 6 https://m.edsoo.ru/00adb6b6
2.2 Hemeransl 9 1 1 bubmorexa [IOK
https://m.edsoo.ru/00adb6b6
)3 CBsI3b HEOPraHMYECKUX U OPTraHUYECKHUX ) bubmmorexa [IOK
' BEILIECCTB https://m.edsoo.ru/00adb6b6
Wroro no pazneny 17
Paznen 3. Xummus v :Ku3Hb
3.1 XuMus U )KHU3Hb 4 bubmotexa [TOK

https://m.edsoo.ru/00adb6b6
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne aTa nudpoBnIie
Tema ypoka KonrTpoabubie | IlpakTuueckue A op
n/n Bceero H3YYCHUS oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
IIpenmeT opranndeckor Xumun, eé
1 BO3HHUKHOBEHNE, pPA3BUTHE U 1 0 0 bubmorexa OK
P 04.09.2024 | https://m.edsoo.ru/863eafec
3HaYEeHHE
Teopus cTpoCHUSI OPraHUIECKUX
2 coequaennit A. M. bytnepoBa, eé 1 0 0 bubmorexa [OK
. - Vi BYTIEpOBa, 11.09.2024 | https://m.edsoo.ru/863eafec
OCHOBHBIE ITOJI0KEHUS
[IpencraBnenue o kiaccuuKauu
OpPraHMYECKUX BEIIECTB.
3 }fOMeHKJIaT a (CLII/-IICTeMaTI/IIIGCKaSI) u 1 0 0 bubmorexa [IOK
yp 18.09.2024 | https://m.edsoo.ru/863eafec
TpUBHUAJIbHbIC HA3BAHUS
OpraHUYeCKUX BEUIECTB
AJIKaHBI: COCTaB U CTPOEHUE, bu6morexa [IOK
4 . 1 0 0
TOMOJIOTHYECKUN AT 25.09.2024 | https://m.edsoo.ru/863eafec
5 MertaH 1 3TaH — npocrenmme 1 0 0 02.10.2004 bubmotexa IIOK
[IPEICTaBUTENIH AJIKAHOB https://m.edsoo.ru/863eafec
A :
6 JIKVeHLI COCTaB U CTPOECHUE, | 0 0 09.10.2024 but6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/863eafec
OTUIIEH ¥ IPOIUIIEH — IPOCTEUIINE b K
7 P P | 0 0 16.10.2024 | Dromorexa O

npeacCTaBUTCIIN aJIKCHOB

https://m.edsoo.ru/863eafec




[TpakTnueckas pabota Ne 1.

«YTJI€eBOJIOPOIBI»

8 «ITonyyenue 3TUIICHAa U U3YYEHUE 23.10.2024
€ro CBOMCTB»
Anxanuensl. byraguen-1,3 u Bt OK

9 MetunOyraauen-1,3. [lonyuenue 06.11.2024 nommoreka L

https://m.edsoo.ru/863eafec

CUHTETHYECKOr 0 KaydyKa U pe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH

10 CTpOEHUS, FOMOJIOFI/I‘{GCKI/\I’I\/'I psn. 13.10.2004 bubmotexa [IOK
AleTusieH — npocTenIui https://m.edsoo.ru/863eafec
IIPEICTABUTEIIb AJIKUHOB
B

1 BI‘II/ICJ'IeHI/IjI 110 YPaBHEHUIO 20.10.2024 bu6motexa [IOK
XMMUUYECKOHN peaKIun https://m.edsoo.ru/863eafec

12 Apenbl: 0€H301 U TOJIYOJI. 27 11.2004 bu6mmoreka LIOK
TOKCUYHOCTH apeHOB https://m.edsoo.ru/863eafec
I'enernueckas cBsA3b

13 YIJIEBOJIOPOIOB, IPUHAIEKAIIMX K 04.12.2024
pa3IMYHBIM KJIaccaM
[TpupoHbIe UCTOYHUKU

14 YTJIEBOAOPOIOB: IPUPOIHBIN Ia3 u 11.12.2004 bubmoreka [IOK
MOy THBIE HEPTSAHBIE Ta3bl, HEPTH U https://m.edsoo.ru/863eafec
IIPOAYKTHI €€ nepepadboTKu
[IpupoaHbie HCTOUHUKU

15 YTJIEBOAOPO/IOB: IPUPOJIHBIH a3 u 18.12.2024 bu6motexa [IOK
MOy THBIC HEPTAHBIE ra3bl, HeDTh U https://m.edsoo.ru/863eafec
MPOJIYKTHI €€ mepepaboTKu

16 KonTponpsHas pabora o pazmeny 75122004




HpeﬂeanHe OAHOATOMHBIC CITMPTHI:

Bbub6morexa IIOK

17 METaHOJ U 3TaHod. BogopoaHas 09.01.2025 hits://m.edsoo.rw/863cafec
CBAI3b

18 MHoroaToMHbI€ CIIUPTHI: 15.01.2025 bub6mmoreka [IOK
STUJIEHTIIUKOJIb U TN EPUH https://m.edsoo.ru/863eafec
DeHOI: CTPOECHUE MOJIEKYIIBI, Eut6 OK

19 du3ndecKre U XUMUYECKUE 22.01.2025 nommorexa 1

. https://m.edsoo.ru/863eafec
CBOICTBa, TPUMEHEHHNE
A :

20 JbIETUAbL: hopMabIeru 1 29.01.2025 bu6morexa [IOK
areTaJpaerua. AneTod https://m.edsoo.ru/863eafec
OZIHOOCHOBHBIE MPEIETbHbBIE Bu6 OK

21 KapOOHOBBIE KUCIOThI: MypaBbHHAs 05.02.2025 nomorexa L

https://m.edsoo.ru/863eafec
U YKCyCHast
[TpakTuueckas pabota Ne 2.

22 «CBoiicTBa pacTBOpa YKCYCHOM 12.02.2025
KHCIIOTBI»

CreapuHOBasi U OJICMHOBASI KUCJIOTHI, B OK

23 Kak MPEeJCTaBUTENN BBICIINX 19.02.2025 ubnmotexa I1

https://m.edsoo.ru/863eafec
KapOOHOBBIX KMCIIOT
MpLi1a KaK COJM BBICHIMX BuG LLOK
a
24 KapOOHOBBIX KHCJIOT, UX MOIOIIICE 26.02.2025 HBIHOTEK
, https://m.edsoo.ru/863eafec
JeiicTBue
CrnoxHble 3QUpbI KaK IPOU3BOJHbBIE Bu6 OK
25 KapOOHOBBIX KuCHOT. ['uaponus 05.03.2025 nosmoreka L
https://m.edsoo.ru/863eafec
CIIOXKHBIX 3()HUpOB
26 Kupsl: ruaponuns, npuMeHeHue, 12.03.2025 bu6morexa [IOK

Ouooruyeckas poib KUPOB

https://m.edsoo.ru/863eafec




VYraeBoapl: cocTaB, Kiaccu pukaus.

N ) but6mmoreka [JOK
27 Baxueiinme npeacraBuTeu: 1 19.03.2025 hits://m.edsoo.rw/863cafec
TIII0K03a, (PPYKTO3a, caxaposa
K
)3 paxMaJt u 1eJUTI0J103a KaK 1 02.04.2025 bu6morexa [IOK
NPUPOIHBIE ITOJIUMEPHI https://m.edsoo.ru/863eafec
KonTponbHas pabora mo paszaeny
29 «Kucnoponconepxamme 1 09.04.2025
OpPraHUYEeCKUE COCIMHECHHS
30 AMUHBL: METUJIAMUH U aHWINH 1 16.04.2025 Bubmmorera [IOK
https://m.edsoo.ru/863eafec
AMUHOKHCIIOTHI KaK aM(OTEepHBIE Bu6 OK
31 OpraHUYECKUE COCIUHEHUS, X 1 23.04.2025 nbmmotexa I
https://m.edsoo.ru/863eafec
ouonornyeckoe 3HaueHue. Ilentuasl
1 benku kak npupoaHbie | 30.04.2025 bu6morexa [IOK
BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS https://m.edsoo.ru/863eafec
13 OCHOBHBIE MOHATHS XUMUH ) | 07.05.2025 bubmmorexa [JOK
BBICOKOMOJIEKYIIPHBIX COEIUHEHUN https://m.edsoo.ru/863eafec
OCHOBHBIE METO/BI CHHTE3a Eu6 OK
34 BBICOKOMOJIEKYJIAPHBIX COCIUHEHUI. 1 14.05.2025 nommotera L
https://m.edsoo.ru/863eafec
[InacTmaccel, KaydyyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

KoanuecTrBo yacoB DJIeKTPOHHbIE
[
‘:;-11 Tema ypora Bcero Kontpoabibie | Hpakririeckite fl[:;‘:leﬂl/lﬂ :)lg[()bal:():;::“eeﬂbﬂble
padoThI padoThI pecypesI
| XUMHUYECKHI DJIEMEHT. ATOM. | 0 0 bu6moreka [JOK
DneKTpoHHask KOH(UTYpaIHs aTOMOB 04.09.2024 | https://m.edsoo.ru/863eafec
[Teprognyeckuii 3aK0H U
Ilepnonnueckas cucrema
) XUMHYeCKuX dJ1eMeHToB . 1. | 0 0 bu6moreka [IOK
MenaeneeBa, HX CBSI3b C 11.09.2024 | https://m.edsoo.ru/863eafec
COBPEMEHHON TEOPHEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYCCKHUX JIEMCHTOB U
WX COCIUHEHUH IO TPYIIaM
3 nepuoaaM. 3HaueHue 1 0 0 buomorexa [TOK
18.09.2024 | https://m.edsoo.ru/863eafec
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
XUMHUYECKUX dyeMeHToB [I.1.
MeneneeBa B pa3BUTUM HAYKH
Ctpoenne BemiecTBa. XUMHYECKas
4 CBsI3b, €€ BUJIBL, MEXaHH3MEI 1 0 0 bu6moreka [IOK
00pa3oBaHMsI KOBAJICHTHOM CBSI3H. 25.09.2024 | https://m.edsoo.ru/863eafec
Bonoponnas cBs3b
BaneHTHOCTb.
5 DnekTpooTpUIaTeabHOCTh. CTeneHb 1 0 0 02.10.2024 bubmorexa [JOK
https://m.edsoo.ru/863eafec
okucieHus. Bemecra




MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT O
CTPOCHUS

[TonaTHE O qUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJJIOUIHBIE PACTBOPBI.
MaccoBas 10Jis1 BelllecTBa B pacTBOpe

09.10.2024

bu6moreka [JOK
https://m.edsoo.ru/863eafec

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
I'enernueckas cBs3b
HEOPraHWYECKUX BELIECTB,
Pa3JIMYHbBIX KJIACCOB

16.10.2024

bu6moreka [IOK
https://m.edsoo.ru/863eafec

Knaccudukanus XuMu4ecKkux
peakiuii B HEOPraHUYeCKOn U
OpPraHUYeCcKON XUMuU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHHS U MPEBPAILCHUs SHEPrUn
MIPU XUMUYECKHUX PEaKLUIX

23.10.2024

bubmumoreka [IOK
https://m.edsoo.ru/863eafec

CxkopocTtsb peakiuu. O6paTumMblie
peakuuy. XUMHYECKOE PAaBHOBECHE

06.11.2024

but6moreka [JOK
https://m.edsoo.ru/863eafec

10

[TpakTrueckas padora Ne 1.
«Bnusnue pa3nuyHbX (pakTOpoB Ha
CKOPOCTb XUMHUYECKOH pEeaKInm»

13.10.2024

11

DNeKTPOIUTHIECKas! U CCOLUALINS.
[TonsiTHIE O BOMOPOAHOM ITOKA3aTENE
(pH) pactBopa. Peakuyu noHHOTO
obmeHa. ['unponus opraHM4ecKux U
HCEOPraHNM4YeCKuX BCIICCTB

20.10.2024

bu6moreka [IOK
https://m.edsoo.ru/863eafec

12

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [Tonstue 00 snexTponuze
pacIiaBoB U pacTBOPOB COJIEH

27.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/863eafec




KonTtponpsnas pabora 1o pazaeny

Bbub6morexa IIOK

13 04.12.2024
«Teopernueckre OCHOBBI XUMHUM https://m.edsoo.ru/863eafec
MeTamiel, X MOJ0KEHUE B
[lepunonnueckoii cucreme
XUMHYECKUX dyieMeHToB /[. . bu6 OK
14 A 11.12.2024 | Dubsmorexa Ll
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/00adb6b6
crpoeHust atomoB. O01mme
(u3HYecKre CBOMCTBA METaJJIOB
CIutaBBI METAJIIOB. Bu6 OK
o HOIMOTEKA
15 DJIEKTPOXUMHUYECKUI P 18.12.2024 1
. https://m.edsoo.ru/863eafec
HaMnpsHKECHUH METaIoB
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX
MeTasIoB (HaTpHii, Kaaui, KaJbLui, bub6mmoreka [JOK
16 108 (HaTpuit, t 25.12.0004 | DUOmHOTERA L]
MarHui, aJlOMUHUN) U UX https://m.edsoo.ru/863eafec
COeINHEHUN
XUMHYeCcKHe CBOMCTBA XpoMa, MeTH bubmnoreka [IOK
17 $ P A 09.01.2025 1
U UX COCOMHECHUH https://m.edsoo.ru/863eafec
XUMHUYECKHE CBOMCTBA IIMHKA, bu6mmoreka [JOK
18 n 15.01.2025 1
JKere3a U UX COeJUHEHUH https://m.edsoo.ru/863eafec
[IpakTueckas padorta Ne 2.
19 "Pemenne skcepuMEH TaJIbHbIX 22.01.2025
3aja4 no treme « MeTtamien»"
Hemeraiel, nxX m0oJ0KEHHUE B
ITepuonnyeckoit cucreme Bu6 OK
HOJINOTEKA
20 XHMHYECKuX 3J1eMeHToB /. . 29.01.2025 1

MenneneeBa 1 0COOEHHOCTH
CTPOEHHSI aTOMOB

https://m.edsoo.ru/863eafec




®dusuueckue CBOICTBAa HEMETAJIOB.
AJ1oTponusi HeMeTaJlIoB (Ha

bub6morexa IIOK

21 05.02.2025
puMepe KUCIopoaa, cepsl, pocdopa https://m.edsoo.ru/863eafec
U yriaepoza)

2 XUMHUYECKHE CBOI‘/'ICTBzi rajioreHoB, 12.02.2025 bu6moreka [JOK
CEpPBI U UX COEAVUHEHUN https://m.edsoo.ru/863eafec

3 XUMHYECKHUE CBOHCTBA a3ciTa, 19.02.2025 bubmmoreka [IOK
(dhocodpa u ux coequHeHUN https://m.edsoo.ru/863eafec
X 2 ,

24 MMHYECKHUE CBOMCTBA erviepoz[a 26.02.2005 bubmmoreka [IOK
KPEMHUS U UX COEIUHEHUN https://m.edsoo.ru/863eafec
[IpumeHeHue BaxxHEM

)5 pUMEHEHHU € BaKHEUIIINX ) 05.03.2005 bubmuotexa LIOK
HEMETAJUIOB U UX COCIUHEHUN https://m.edsoo.ru/863eafec
O000111eHNE U CUCTEMATA3AIHS
3HaHui 1o Teme «Hemetamany.

26 Beryucienus no ypaBHeHUAM 12.03.2025
XUMUYECKUX PEaKIUi 1
TEPMOXUMUYECKUE PACYEThI
[IpakTuueckas pabora Ne 3.

27 «PemeHne 3KkcepuMeHTaIbHbIX 19.03.2025
3agad no teMe "Hemeramier"y
K 0

)3 OHTPOJIbHAs paboTa MO TeMam 02.04.2005
«Metamnbe» U «Hemeraaby
Heopranunueckue u opranuyeckue Bub OK

29 Kucinotel. Heopranmueckue u 09.04.2025 nosmoreka L

https://m.edsoo.ru/863eafec
OpPraHUYEeCKHUE OCHOBAHUS
AmboTepHbIe HEOPraHHUYECKUE U Eub OK
30 OpraHUYECKUE COCTUHCHHUSI. 16.04.2025 nbmmotexa I

T'eneTnueckas cBSI3b

https://m.edsoo.ru/863eafec




HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

Poip xumun B o0ecrieyeHnn

31 3Konornz1e01<oﬁ, SHEPreTUYeCcKOr 1 1 23.04.2005 bubmorexa [IOK
MUIIEeBON 0€30MaCHOCTH, Pa3BUTHH https://m.edsoo.ru/863eafec
METULIMHBI
[Ipencrasne 00 O0IIMX HAYIHBIX

32 I pI/IfI ;nB; EngMBII_HJIIeL:{HOFqu 1 30.04.2025 bromorexa [IOK

PHAH P . o https://m.edsoo.ru/863eafec
MOJYYEHHUS BAKHEUIINX BEIIECTB
33 YenoBek B MUPE BEILIECTB U | 07.05.2025 bu6motexa [IOK
MaTepHUasoB https://m.edsoo.ru/863eafec
bub6morexa IIOK
4 X 1 14.05.2025
3 HIMHA M SROPOBLE HEHOBEKA https://m.edsoo.ru/863eafec
OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 11 knacc/ Pynsuruc I'.E., ®enpaman @.I'., AkuimonepHoe o0111ecTBO
«M3narenscTBO «IIpocBenienue»

Xumus 10 knace. Pynsutuc I'.E. ba3oslii yposens. IIpocsenienue, Mockaa,
2019

Xumus 11 knace. Pynzutuc I'.E. bazoBsiil ypoBeHb. MockBa. [Ipocenienue,

2020

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIA
Xumus 10 knace. Pynsutuc I'.E. ba3zossiit ypoBeHnsb. [Ipocsemienune, Mocksa,
2019

Xumus 11 knacc. Pynsutuc I'.E. ba3zosslii ypoBeHb. MockBa. [Ipocsenienue,

2020

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/



[Ipunoxenne Ne2

No Tema ypoxka KommuectBo yacoB dneKTpoHHble undpoBblie 06pasoBaTebHble
Bcero W3 Hux N3 aux pecypchl
KOHTpO.HLHI)IX HpaKTI/I‘IeCKI/IX
pabot pabot
10 x1acc

Pazgen 1. TeopeTnueckne 0CHOBBI OPraHUYeCKON XUMHH

[Ipenmer opraHuyeckol XHMUH.

https://m.eds00.ru/3686e6f5

Teopuss CTpOCHHSI OPraHHUYECKHX 3
coenuHeHnut A. M. bytieposa

Pa3nen 2. Yraesoaopoabt
IpenenbHELe yrIeBon0poas: — 2 https:/m.edso0.ru/25a14636
aJIKaHbI
HenpeneabHeIe yrIeBOA0POEL: 6 1 https://m.edsoo.ru/273b0ale
aJIKEHBI, aJIKaJIUCHBI, aJIKUHBI
ApoMaTHuecKue yrieBo10pOo bl 2 https://m.edsoo.ru/a92a7094
HpupozHeie neTouHMKn 3 1 https://m.eds00.ru/69b3398b

YIJI€BOJOPOIOB U UX MepepaboTKa

Pa3nea 3. Kucaopoacoaep:kamue opr

AHN4YeCKHue COeANHCHUA

Cruprer. ®enon 3 https://m.edsoo.ru/df04c5cd
AmsrerniL. Kapboroskre 7 1 https://m.edsoo.ru/c887425¢c
KHUcnoThl. ClioxkHbIe 3(pUpbl

VrieBoabl 3 2 https://m.edsoo.ru/7a9693al

Pa3nen 4. A3oTcoaepixkanue oprannyecKue coeJUHEeHUs

AMUHBI. AMUHOKHCIIOTEI. benku

3

https://m.edsoo.ru/efa7ebca




Pa3nea S. Beicokomos1eKyJIsIpHbIE COeIHHEHUS

[Tnactmaccel. Kayuyku. Bosokna

2

https://m.edsoo.ru/7aa63ebd

11 kaacce

Pa3nen 1. TeopeTnueckue 0CHOBBI XMMHH

CrpoeHne aTOMOB.
[lepuoanueckuii 3aK0H 1

Ieproaudeckas cucTema 3 https://m.edsoo.ru/5a8072af
XUMHUYECKuX 3yiemenToB /I, U.
MenneneeBa
Crpoenue Belectsa. 4 https://m.edsoo.ru/5a8072af
MHuorooOpasue BEIIeCTB

6 1 1 https://m.edsoo.ru/bf9e108d

XUMHYECKHE PEAKIIUU

Pa3nen 2. Heoprannueckasi Xumus

MeTanib 6 1 https://m.edsoo.ru/8ca2dcad
Hemertamis 9 1 1
CBsi3b HEOPraHUYECKUX U 2

OpraHMYCCKUX BCUICCTB

Pa3zgea 3. Xumud ¥ :KU3Hb

XUMHA U KU3HD

https://m.edsoo.ru/a6552721




[Ipunoxenue Ne3

Ne Tema KOHTPOJIBHOI pabOTHI dopma Bpewms [IpoBepsiemble ymeHus
IIPOBEICHHUS IIPOBECHHUS
10 k1ace
KonTtponpehas pabota o pazaeny 16.12.2025 | 1) 3HaHME OCHOBHBIX KJIACCOB YIJIEBOAOPOIOB
«YTIEeBOAOPOABI» (aykaHBI, AJKEHbI, AJKUHBI, LHUKJIOAJIKAHBI,
apoMaTHYeCKUue YIJIeBONOpPOIbl), 2) yMEHHe
yCTaHaBJIMBATh CTPOEHHE MOJIEKYJI IO (popMylie U
Ha3bIBaTh MX, 3) IOHUMAaHUE B3aUMOCBSI3U MEXIY
KJIACCOM, CTPOECHHUEM 51 CBOWCTBaMHU
YII€BOJOpOIOB, 4) yMEHHE pelllaTh pacyeTHhIE
3aJjadyl Ha OCHOBE XUMHYECKUX (opmMyn u
ypaBHEHHI peaKkIlnii, a TakKe 5) 3HaHUE CII0COO0B
MOJTyYeHHs ¥ IPUMEHEHUS! YTJIEBOIOPOAOB.
Kontpomnwsnas pabota 1o pasaeny 07.04.2026 | mpoBepsieT 3HAHHE OCHOBHBIX KJIACCOB TaKHUX
«Kucnoponcoaepxaiye opraHuuecKme BEIIECTB, MX HOMEHKJIATyphl, (U3NYECKUX U
coenuHeHMs»/ Beepocceuiickas mpoBepouHast XUMUYECKUX  CBOMCTB, a TaKX€ yMEHHE
pabota COCTaBJIATh YPABHEHUS pEaKU Ui, OTPaXaloUMX UX
B3aMMOJCUCTBUE M IONY4YEHHE, M  pEIIaTh
pacueTHbIE 3aa4H.
OOmas  xapakTepuCTHKa a30TCOJEpKalIUX 14.04.2026 | mpoBepsIOTCS 3HAHUSL O CTPOEHUM U CBOMCTBax
OopraHnyeckux coeauHeHuil / Bcepoccuiickas 9TUX COCIMHEHUH, UX HOMEHKJIAType, MOJy4ECHUH
poBepoyHas pabora U PeaKIUsX,
11 kaace
KonTponpHas pabota o pazneny 02.12.2025 | mpoBepsier yMmeHus paboTatb C 0a30BBIMHU

«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMUHN»

IIOHATHUAMHU U 3aKOHaAMM XHMMUH, BKJIHOYasA 3HAHHUC




CTpoeHuss aToMa, (GOpPMyd  BEMIeCTB, HUX
KOJIMYE€CTBEHHBIX XapaKTEPUCTUK (macca,
MOJISIpHass ~ Macca, KOJIMYECTBO  BEIIECTBA),
MOHUMAHUE PA3JIMYHBIX THUIOB XHMHYECKHX
CBSI3€H M peakIuii, a TaKkKe yMEHHE MPUMEHSTh
9TH 3HAHHS TIPU PEIICHUW 337ad U OOBSICHEHUU
XUMHUYECKUX SIBJICHUI.

KonTtponbHas pabora no remam «MeTtasbi» U
«HemeTainsn»

ONPENENsATh IMPUHAUIOKHOCTh JJIEMEHTOB K
MeTaJulaM MM HEMETaJUIaM I10 MX IOJIOKEHHUIO B
ITepuonnueckon TabJuUIe; CPAaBHUBATD
bu3nuecKue 1 XMMHUYECKUEe CBOWCTBA METAJIOB U
HEMETaJJIOB, OOBACHATh UX, UCIIOJIB3YsI MOHSTHUS
00 3JIEKTPONPOBOAHOCTH, TEIIONPOBOIHOCTH,
Onecke ¥ CKIOHHOCTH K  OTAaye WK
IIPUCOETUHEHUIO HJIEKTPOHOB; a TaKKe
COCTaBIISITh YPAaBHEHHMsI XUMHMUYECKHX DPEAKLUH C
yJyacTHEM  METAJUIOB W HEMETAUIOB U
XapaKTepH30BaTh UX.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 1495739221878372883115036296584824571098261 240787
Bnageney 3aigynuHa MapuHa BnagumupoBHa
OedcTevTened C 22.10.2025 no 22.10.2026



http://www.tcpdf.org

		2025-10-28T10:37:37+0500




