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HOACHUTEJBHAA 3AIINCKA

PabGouas mporpamma ydeOHoro npeamera «xumus» s 10 -11 kmaccoB Ha
0a30BOM  ypoBHE  pa3pabotaHa B  cooTBeTcTBUM ¢  DeaepalibHbIM
roCyJapCTBEHHbIM  OOpa30BaTEbHBIM  CTAaHAAPTOM  CpPEOHEro  oOmIero
00pa3oBaHUsl, YTBEPXKIECHHBIM MpPUKa30oM MUHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoii  ®enmeparun ot 17.05.2012r. Ne413 (¢  uBMeHEHUsSIMH U
JOTOJHEHUSIMU), B COOTBETCTBUM ¢ DenepanbHON 00pa30BaTEIbHON MTPOrpaMMoOit
cpenHero o0Omero o00pa3oBaHMs, YTBEPKICHHOM MpHUKa3oM MUHHUCTEpCTBA
npocsemienus Poccuiickoit @enepanuu ot 18.05.2023r. Ne371 (3apeructpupoBan
MunuctepctBoM roctuiuu Poccuiickoit @eneparuu 12.07.2023r.).

[Iporpamma 10 XUMHM Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHOil  00pa3oBaTEbHON MPOrpaMMbl  CpeHEro o0mero oOpa3oBaHUS
(®OIT  COO), mpencrasieHHbix B  DenepanbHOM  TOCYAaPCTBEHHOM
obOpazoBarensHoM ctannapte COO, ¢ yuérom Konienmuu npenogaBaHusi yaeOHOro
npeaMera «XuMus» B 00pa3oBaTellbHbIX opranu3anusix Poccuiickoit denepanuu,
peanu3yoNIMX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pazsutusa Bocnutanus B Poccuiickorn @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsbxenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOoTKe MpOrpaMMbl MO XWMHUH, K OMNPENETICHUIO
oO1elt cTpareruu o0y4deHusl, BOCIIUTAHUS U Pa3BUTHS 00YyJarOUIUXCsl CpeCTBAMU
yueOHoro npenmera «Xumusi» A 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
colepKaHusl, PE3yJbTaTOB OO0y4YeHHUS M TpPeOOBAaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3alliM, SBJISIETCS HEOTHEMJIEMON YacThl0 MX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEPIIAOIIMM HTAlOM pealn3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEeME XHUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOABI, (GOPMUPOBAHUSI MUPOBO33PEHUS U OOIEH KYJIbTYpPbl
YeJI0BEKa, a TAKKE 3KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydaromuxcs Ha
YPOBHE CpeTHEro O0ITero 00pa30BaHus CPEACTBAMHU YUEOHOTO TIpeaAMeETa « XUMUSD,
COJICp’)KaHUE U TOCTPOCHUE KOTOPOTO OMPEAENICHbl B MPOTpaMME MO XUMHUHU C
y4€TOM CHeuu(puK HAyKU XUMHUHU, €€ 3HAUYCeHHS B TMO3HAHUM MPUPOJBI U B
MaTepUaIbHON KU3HU OOILECTBA, a TAKXKE C y4ETOM OOLIMX LieJIed U MPUHIIUIIOB,



XapaKTePU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpEAHEro OOIIero
oOpazoBanus B Poccuiickoit denepanumu.

XuMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW LMBWIN3ALMU, B CO3IaHUHM HOBOW 0a3bl MaTEpPHAIBHOM KYJBTYPBI.
Ona BHOCHUT CBOM BKJIa/1 B (POPMUPOBAHKE PAIMOHAIBHOIO HAYYHOT'O MBIIICHHUS, B
CO3J]aHUE IIEJIOCTHOTO MPEACTaBICHUSI 00 OKpPYXalollleM MHUpPE Kak O €IUHCTBE
MPUPOJBI U YEJIOBEKa, KOTOpoe (PopMHpyeTcs B XUMUU Ha OCHOBE MOHUMAaHHS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSI3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHs CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyAa W KU3HU Kaxjaoro uigeHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMII HalpaBlieHa Ha pEIIeHHe
rJI00aNbHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIEBON, IKOJIOTUYECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHUM € OOmMMMM LEISIMH WU NPUHIUIAMH CPEJHET0 OOLIETOo
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHD
M3Y4YEHUs1) OPUEHTUPOBAHO NMPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaronuxcsi, HEOOXOJMMYIO MM JUIsl  BbIpA0OTKM  MHUPOBO33PEHUYECKUX
OpHEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLIMYMA, IIPOJOJIKEHHUS
oOpa30BaHMsl B pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomiuMu  peaMeTa  «XUMUS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannyeckas xumusi» U «OOIIass ¥ HeopraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHWI MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUM) U
OpraHnyYecKor Xumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHUW MPHU U3YYECHHUH
npeaMeTa 00€CIeUrnBAaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEopraHuveckas XUMHus» cpopMupoBaHa B MpOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YyYCHHI0 Y4eOHOro wmarepuaia U O00YyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUWA HA  ONpPEAENIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAKOTCSI Ha YPOBHE KIACCUYECKOW TEOPUHM CTPOEHHUS OPraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXUMHMUYECKHX U AJIEKTPOHHBIX
IpeCTaBlICHU O CTpOeHUH BelecTB. CBelleHrs 00 3y4aeMbIX B Kypce BEllecTBax
JAI0TCSl B Pa3BUTHH — OT YIJIEBOJAOPOJOB JO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMd. B Kypce  opraHMyeckOM — XMMHMM ~ TIOJY4YarOT  Pa3BUTHE
c(hopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs MEPBOHAYATHHBIC



MIPEACTABJICHUS] O XUMUYECKON CBSI3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUIECKOMN pEaKIuu.

[Tox HOBBIM yIJIOM 3peHUs B MpeaMeTre «XuMHUs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3YYCHHBIH Ha YypOBHE OCHOBHOTO 001Iero o6pazoBaHus
TEOPETUYECKU Marepuanl ¢ (PaKTOJIOTHYECKHME CBEICHUS O BEUIECTBAX W
XUMUYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmass U HeopraHudeckas
XUMUS» 00yJaronuMcsl TPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOAOJOTHYECKUX IMO3UIUH,
ryoKe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUNH 3TOro 3aKkoHa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaXHEHIIMX BEIECTBAX, UX COCTaBEe, CTPOCHHH,
CBOMCTBAax W MPHUMEHCHHH, a TAaKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTeKaHus AomnonHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTamu
coJiepKaHUsl, UMEIOIUMH KyJIbTYPOJIOTMUECKUI W TMPUKIATHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBSI3M XMUMHUU C JPYTMMH HayKamw,
PacKpBIBAIOT €€ POJIb B TIO3HABATEILHOW M TIPAKTUIECKON JESITEILHOCTH YEIIOBEKa,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y TIPAKTUYCCKUX TMPUIIOKCHUH XUMHUHU, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpOOJIeMaxX, CBA3AHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIUBATh MH(POPMAIMIO U IPUMEHATD €€ JIJIs TOMOJIHEHUSI 3HAHUH,
pEIICHUS MHTCIIEKTYaIbHBIX U YKCITIEPUMEHTATBHBIX UCCIIEIOBATEILCKIX 3a/1a4. B
IIEJIOM COJIep)KaHue YYEOHOTo TpeaMera «XUMHUS» JAaHHOTO YpPOBHS H3YyUCHHS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE y 00YUAIONIUXCS MHUPOBO33PEHUECKOM OCHOBBI
Uil TIOHUMaHus (QuIocOpCKUX UACH, TaKMX KaK: MaTepHalbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHEM, TI03HABAEMOCTh IPUPOTHBIX SBICHHUH MTyTEM SKCTICPUMEHTA
U PCEIICHUS TPOTHBOPCYUH MEXKAYy HOBBIMH (aKTaMH W TEOPECTUYECKUMH
IPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUU SKOJIOTHUUECKUX Mpodsiem, a
TaKXKe MPo0JIeM COEpeKEHUST YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/ITaHUSI HOBBIX
TEXHOJIOTUM U MaTEpPHUAJIOB.

B nmmane pemenus 3amad  BOCHHMTAHUS, PAa3BUTHUA U COIUAIM3AIAA
0oOy4Jaronuxcsi MPUHATBIC TPOTPAMMOW 1O XHMHHM IOJXOJBI K ONIPEICICHUIO
colepkaHUsT MW TOCTPOCHHSI TpeaMeTa MpeaycMaTpuBaioT (GOpPMHpPOBaHUE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUI, UMEIOMNX 0a30BOC 3HAYCHHE VIS PA3TMIHBIX
BUJIOB JICSITEILHOCTH: pEIIeHUs TpoOieM, TOUCKa, aHaidu3a U o0paboTKu
uHopMaIMK, HEOOXOAUMBIX JJII TPHOOPETEHHS OMbITa MPAKTUYECKOW W
MCCIICZIOBATENLCKON ACSITEbHOCTH, 3aHMMAOIIEH Ba)XXKHOE MECTO B TIO3HAHHUU
XUMUH.



B mpakTuke mpemnonaBaHuWs XUMHUW KaK Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHMsl, TaK U Ha YPOBHE CPEAHETO OOIIETr0 00pa30BaHUs, IPH ONPEACICHUH
COJIEP/KATEIIBHOM XAapaKTEPUCTUKHU MEJNE HU3ydeHUs IpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POpMUpOBaAHUE OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YEeJIOBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJANYECKON TOYKM 3pEHUs TAaKOW IMOAXOJA K OIPENCICHHIO LENel H3y4eHHUs
IpEeAMETA SABJISIETCS BIIOJIHE ONIPAB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISAMH HM3Y4YEHUs TIpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SABASFOTCSL:

o (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KakK  BaKHEUIEH
COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOIl
JeXaT KIIIOYEBBIC MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE S3bIKa HAYKH, YCBOCHHWE M MOHMMAHUE CYUIHOCTU JOCTYIHBIX
00001IeHN MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH UX
pPa3BUTHS I CTAHOBJICHUS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKIIUNA, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS YMEHUM
OpPUEHTUPOBAThCA B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHUN, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  IIPaBUII
0e301acHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKaA 1eJIed U 3a1a4 U3y4YeHUus
npeaMeTa B MporpaMme 1o XUMHUHU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHU TPUOPUTETAMU B CUCTEME cpelHero oduiero odpasoBaHusi. CeroaHs B
MPETnoJaBaHU XUMUHU B OOJIBIIIEH CTENEHU OTAAETCS PENOYTEHUE MPAKTHUECKON
KOMITOHEHTE  COJepkKaHUs OOy4deHUs, OPUEHTUPOBAHHOM Ha TOJITOTOBKY
BBIITYCKHUKA OO0IIe00pa30BaTeIbHOM OpraHu3aliK, BIAACIONIET0 HE HaboOpoM
3HaHUW, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMHU
AKTUBHOI'O MOJIyY€HUSI 3HAHUM Y TPUMEHEHHS UX B PEaJIbHOM KU3HU VISl PEUICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NpH U3YyUEHHUH NPEeIMETa « XUMHUS» TOMUHUPYIOIEE 3HAUCHUE
MpUOOPETAIOT TAKKUE 1IETU U 3a7a9H, KaK:

ajanTamys 00y4aroluXcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHE€  HWHTEJUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;



dbopmupoBaHre y OOydYalOMMXCS  KIIOUEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMITCTCHIINM), WMEIOMINX YHUBEPCATHLHOE 3HAYCHHWE I Pa3IMYHBIX BHUIOB
JeSATEIBbHOCTU: PEIIeHUs MpoOJieM, MOMCcKa, aHajau3a U 00padoTKku MHGOpMAIIHH,
HEOOXOIMMBIX JIJIs1 MPUOOPETEHUS OIbITa JEATEILHOCTH, KOTOpasi 3aHUMAET BayKHOE
MECTO B TO3HAHWHM XUMHUHU, a TaKXKe /IS OIECHKH C TO3WUIHNA IKOJIOTHIECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTaHU3M
YeJioBeKa U MPUPOIHYIO CPEaY;

pa3BUTHE [O3HABATEIIbHBIX WHTEPECOB, MHTEIICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00y4JaromMXCcs: CIOCOOHOCTH CAMOCTOSITENHLHO MPUOOpPETAaTh HOBBIE
3HAHUS TT0 XUMHUHU B COOTBETCTBUHU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOUCKA M aHaln3a Y4eOHOU U
HAYYHO-TIOMYJISIPHOU MH(OPMAITUU XUMHUECKOTO COJIEPKaHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YYAIONIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HA0JII0aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH IIAHUPOBAHWHM W TPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydarommuxcsi YOexJAEHHOCTH B T'YMaHUCTHYECKOM
HAIPaBJICHHOCTH XUMHUH, €€ BaXHOW pPOJM B PEHICHUU TJI00aTBHBIX MPOOIEM
paIMoOHAIBHOTO MPUPOAOIOIB30BaHNUS, TOTIOJHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOTro
OTHOIIEHUS K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OIBITA
WCITOJIB30BAaHUS TIONYYCHHBIX 3HAHWH ISl TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHoM maHe cpeaHero ooOmero ooOpa3oBaHUs MpeAMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHOM 00sacT «EcTecTBEeHHO-HAYUYHBIE
IPEIMETHD.

OO111ee YncIo 4acoB, OTBEAEHHBIX ISl U3YUEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasopanusi, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1 yac
B Hememwo), B 11 wmacce — 34 wyaca (I wWac B Hedemo).



COILEPKAHUE OBYUYEHUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHUHU

[IpenMeTr opraHMYecKOil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHHUS OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTPYKTYpHBIE (DOPMYITBI
OpraHMYecKUX BeulecTB. l'omosorus, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBSI3U.

[TpencraBienune o kiaccupuKalMyu OpraHuyeckux BemecTB. HomeHknaTypa
OpraHUYEeCKUX COCIMHEHHUN (CHUCTeMaTh4yecKas) ¢ TpUBHAIbHBIC Ha3BaHUSA
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN:
03HAaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BELIECTB U MaTepUalaMi Ha UX OCHOBE,
MOJEJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOJICHHE U OIKMCAHHE
JEMOHCTPALlHOHHBIX ONBITOB 110 IPEBPAILICHUIO OPraHUYECKUX BEUIECTB IIPU
HarpeBaHuM (IJIaBJI€HUE, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpocTeHIlIne NPEACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B NPHUPOJE, IOIYYCHHUE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUECKUN pPsiA. DTWIEH U MPONUJIEH —
OpocTeHIline NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHUS, TaJOTCHUPOBAHUSA, THUApPATALNH, OKHUCICHUS H
MOJIMMEPU3AIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwnOyranauen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHne CHUHTETUYECKOIrO
KaydyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTHUECKHUIA psifl. ALIEeTUIICH
— TpOCTEHIINHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKUE CBOMCTBA (pEaklMU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THAPATALIH,
rOpeHus), NOJy4YEeHHUE U TPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, pu3nUecKkMe W XUMHUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHMUS W HUTPOBAHWsA), NMOJYyYEHUE U NpUMEHEHUE. Toryon:
cocmas, cmpoeHue, uauueckue U  XuMuyeckue  Cceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHU), NOyYeHue U npumeHeHue. TOKCUUHOCTh apEeHOB.



I'eneTnueckast CBsI3b MEXIY YIJIEBOAOPOJAMHU, MPUHAMICKAIIMMHU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble UCTOYHMKM YriaeBOXOpOnoB. I[IpupomHbeli ra3 m mnomyTHbIE
HeTsaHbie Ta3bl. HepTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HePTH:
NEPEeroHKa, KPEeKUHT (TePMUYECKUM, KaTalUTU4YecKuil), mnuposu3. I[IpoaykTs
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YTOJIb U POAYKTHI €r0 MEPEPA0OTKH.

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEUIECTB W UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH IJIACTMACC, Kay4yKOB M pe3uHbl, KouieKuu «Hed Ty
U «YTOJb», MOJECIUPOBAHUE MOJIEKYJ YIJIE€BOJOPOJIOB U TaJIOr€HONPOU3BOIHBIX,
IPOBEJICHUE PAKTUYECKON PaOOTHI: MOTYYEHUE ITHUICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrble 3amaun.

Bbluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELUIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue opraHu4ecKue coeAMHHEHUA

[IpenenpHble OJHOATOMHBIE CHOUPTHL. METaHOT © 3TAHOJI: CTPOEHUE,
dbu3nYecKkre M XHUMHUYECKHE CBOWMCTBA (pEakIUM C AKTUBHBIMH METaJUIaMH,
raJlor€HOBOJIOPO/IAMU, TOpPEHHUE), IMpPUMEHEHHE. BoIopoaHble CBSA3M MEXITY
MOJIEKYJIaMU CIIUPTOB. JleHCTBUE METaHOIa U 3TAHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroatoMHble  COMPTHL. DTWICHIJIMKOJIb W  T[JIUUEPUH: CTPOEHUE,
(¢u3nueckue W XUMUYECKHE CBOICTBa (B3aUMOJACHCTBUE CO IICJIOYHBIMU
MeTaJulaMH, KaueCTBEHHasi peaklus Ha MHOrOaTOMHbIE cnupThl). JleiicTBue Ha
opranusM yenoBeka. [[puMeHeHue ruiepruHa U dTUICHTJIUKOIIA.

deHoM: CTpOeHUE MOJEKYJbl, (GU3UYECKHE U XUMHUYECKHUE CBOMCTBA.
TokcuunocTth (penosna. [lpumenenue denona.

Anbaeruipl M Kemouwvl. DopManbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
du3nueckne U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCIECHHS M BOCCTAHOBIICHUS,
KAuE€CTBEHHBIE PEAKIINH ), IOJTYYCHUE U IPUMEHEHHE.

OmHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OoOIIuMe IS
KJ1acca KUCJIOT, peakius dTepruduKaIum), nojiydeHue u npumenenne. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBUE.

CnoxHble 3QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cnoxHbIX (upoB. Kupsel. ['naponus xupos. [Ipumenenue xupoB. buonorunueckas
POJIb JKUPOB.

VYrneBonpl:  cocTtaB, Kiaccudukanus — yrieBogoB  (MOHO-, AU- H
noscaxapuibl). ['roko3a — mpocTeuimmii MOHOcaxapua: 0OCOOEHHOCTH CTPOCHHUS




MOJIEKYJIbI, (PU3UIECKHE M XUMUIECKHE CBOMCTBA (B3aUMOICHCTBUE C THIPOKCHIOM
meu(Il), okucienrne aMMuadHBIM pacTBOpOM okcuaa cepedpa(l), BocctaHoBIeHHE,
OpO’KEeHHE TIIOKO3bI), HAXOXKICHUE B IPUPOJE, IPUMEHEHUE, OMOJIOTHUYECKas POJlb.
®otocunTe3. PpyKTO3a KAK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak OpupofHble noauMepbl. CTpoeHUE Kpaxmaia U
neunosio3bl.  du3nueckue M XUMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAS PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEUIECTB W UX MPEBPAILCHUI:
poBe/IeHHe, HAOJIOJCHUE U ONMUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAa4ECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHMCIIEHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOCHCTBUE TIUIEPUHA C
ruapokcuom meau(ll)), anpuerunoB (OKMCICHHE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) u rugpokcugom Menu(Il), B3ammopeiicTBHE Kpaxmajia € HOJOM),
IIPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJAHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A30TcoziepKalliie OpraHN4eCKUe COEIUHEHHS.

AMMHOKHCIIOTHI Kak aMQOTepHbIE OpraHUYecKHe coequHeHnss. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe TiulMHA). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTunl.

benku kak NOpuUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeAuHeHus. llepBuunas,
BTOpUYHA W TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB U WX MPEBPAICHUM:
HaOJI0JICHUE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINHU OCIIKOB.

BbicokoMoJ1eKyJISIpHbIE COeINHEHNSI

OCHOBHbBIE€ TOHSTUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHBb MOJUMEpPHU3AIlUU, CPEIHSST MOJICKYIIsIpHAas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUH —
MOJIMMEPU3AIUS U TTOJIMKOHEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB W UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pasiaMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MexxnpeaMeTHbIX CBA3€U ITPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 imacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHME KaK OOIUX €eCTECTBEHHO-



HAYYHBIX MOHSTHUN, TaK W MOHSTUN, SBISIOMIUXCSA CUCTEMHBIMU ISl OTAEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYUYHOTO ITHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHIATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHS, aHalu3, CUHTE3, KIacCHU(pUKaIUs, IEPUOANYHOCTb, HAOIIOICHUE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJEKyJa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PU3HUECKHUE BETUYMUHBI U SAMHUIIBI KX U3MEPEHHUS.

buonorus: knerka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTHMYECKH aKTHUBHBIC BellecTBa (OETKH, YTIEBOMBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpCHI.

TexHonorus: mNHILEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Mpenaparhbl, MaTepUasbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUI 3JeMEeHT. AToM. Snpo aroma, HW30TONBlL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYeCKUe YpOBHH, MOJAYPOBHU. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus 3JIEKTPOHOB MO OpOUTalsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpaIIHs aTOMOB.

[Tepnognueckuii 3akoH U [lepuoanueckast cucTteMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKkoHAa W Ileprogmyeckoid CHCTEMBI
xuMuueckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYNNaM U TEPHOJIaM.
3HavYeHue NEePUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsA3b. BUJIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJsIpHAs U TOJsSpHAas, WOHHAs, MeTajuinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJIGHTHOW XHUMHMUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
aKkienTopHslii). BomoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U @aHUOHBI.

BemecTtBa  MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. | UMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILIECTB oT THIA KPUCTANINYECKOU PELLIETKH.



[lonatne 0 nucnepcHbIX cucreMmax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEILECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCMHEHNU. Howmenxknartypa
HEOPraHUYECKUX BeEHIeCTB. ['eHeTndueckas CBSA3b HEOPraHMYECKHUX BEILECTB,
IPUHAISKAINX K Pa3JIMYHBIM KJIACCAM.

Xumnueckass —peakuus. Kiaccupukanus  XUMHUYECKMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHHM. 3aKOH COXPaHEHHUS MAacChl BEILECTB,
3aKOH COXPAHEHUS U NIPEBPALLEHUS SHEPTUN IPU XUMAYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIHyYHbIX (akTopoB. OOpaTUMBbIC
peakuuu. XuMH4YecKoe paBHoBecue. DakToppl, BIMAOIIAE HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble 351eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAsA, HEUTPaAIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBPALICHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMHYecKuXx 3neMeHToB [l U.
MenpneneeBa», U3y4eHHE MOJEIEH KPUCTAUIMYECKHX PEHIETOK, HAOMIOJECHUE U
ONHCaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOZOpPOJa B IIPUCYTCTBUU KaTAIM3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAIIBHOTO MHAMKATOPA, pEAKLIMM HOHHOTO OOMEHA), MPOBEACHHE
MpaKTU4YECKOM padboThl «BiusHue pa3auuHbX (AKTOPOB HA CKOPOCTh XUMHUYECKON
peaKuum».

PacuérHble 3agaumn.

Pacuérel 10 ypaBHEHMSM XHMHMYECKHX pPEaKkUUi, B TOM 4YHCIE
TEPMOXUMUYECKHE PACUETHI, pACYETHI C UCIIOJIB30BAHUEM ITOHATHUS «MAaCCOBast 10JI
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. Ilonoxenne HemertaioB B Ilepuoamyeckoit  cucreme
xuMuueckux sneMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3znyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAIOB (HAa HpHUMeEpe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJJIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHUS) M UX  COCAMHEHMH  (OKCHOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. [lonoxenue meraiuioB B Ileproanueckoi cucTteMe XUMHUYECKHUX
sanemeHToB [[. . MengaeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOUYEK
aToMOB MeTayuioB. OOmue gusnueckue cBoicTBa MeTauioB. CIulaBbl METAIOB.
DIIEKTPOXUMHUYECKUM pAan HaINpsHKEHUN METaJIJI0B.



XVUMUYECKUE CBOMCTBA BaXKHEHINMX METAIOB (HATPHM, KA, KaJIbIIHH,
MarHui, almOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHCHUM.

OObmue crocoObl monyueHus: MetaiioB. [IpumMeHeHre MeTauioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHbBIE METOJbl HM3YyUYE€HHS BEHIECTB M HX IMPEBpaIlCHUM:
W3Y4YeHHUE KOJUICKIIMH «MeTaibl U CIUIaBbl», OOpa3ll0OB HEMETAIOB, pEIIeHUE
OKCIIEPUMEHTAILHBIX 3aj7a4, HaOJOJICHWEe W OIMKCAHWE JIECMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U IIeJI0Uel, KaYeCTBEHHBIC PEaKIIUU Ha KAaTHOHBI METAJLJIOB).

Pacuérurle 3amaun.

Pacuérpl mMaccel BemiecTBa WiM 00BEMA ra30B IO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEIIECTB UMEET MIPUMECH.

XUMUA U )KU3HDb

Ponp xumun B 00€CTiEUeHUH 3KOJIOTMYECKOM, SHEPreTUUEeCKOW U MHIIEBOU
0€30MacHOCTH, Pa3BUTHH MeIUUMHBL. [IOHSITHE O Hay4YHBIX METOJaX IO3HAHUSA
BEIIIECTB U XUMUUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPHUHIUIAX [POMBIIUICHHOTO
MOJTYy4YEeHHUS BaKHEUIITMX BEIIECTB.

YenoBek B MHMpE BEIIECTB W MATEPHUATIOB: BaXHEUIIME CTPOUTEIbHBIC
MaTtepualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMHUKa,
MaTepualibl JIJIsi JICKTPOHUKU, HAaHOMATEpHUasbl, OPraHUYECKUE MU MHUHEPAJIbHbBIC
yI0OpeHus.

XuMHS W 370pOBbE YEIOBEKA: IpaBuja MCIIOJIB30BAHMUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBON XUMUU B
MOBCEIHEBHOM JKU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpW  M3yYeHUH OOmed u
HEOpPraHW4YeCKOW XUMHUHU B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIMX E€CTeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TIOHATUM, SBISIOMIMXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHs, aHaln3, CHHTE3, KIacCH(pHUKAIUsA, IEePpUOIUIYHOCTh, HAOJIO/ICHHE,
AKCIEPUMEHT, MOJECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIIMUMHBI U €UHUIIBI UX
U3MEPEHU, CKOPOCTb.



buonorus: kneTka, oOpraHum3M, OKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMHHBI, 0OMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, TOJE3HBIC MCKOITaeMbIe, TOILIHBO,
PECYPCHI.

TexHOoMOrHsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPIHs, TPOU3BOJICTBO
CTPOMTENIBHBIX MAaTEePHAJIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, IHIICBAs
MPOMBIIIJICHHOCTh,  (hapMaleBTHYECKass  MPOMBIIUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IPEHapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
3JIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

I[VNTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yjbTaTaM OCBOEHUS
OoOy4JaronMMucss MPOrpaMM CpeIHero o06imero o0pa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMEeTHbIM). HaydHo-meToauueckoit OCHOBOM  Jist
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IPOrPAMM CPEIHEro OOIIEro
00pa3oBaHUsI SIBISETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B CoOOTBETCTBHM € CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMeTra «XUMHUsS» Ha YPOBHE CpPEIHETO
00111er0 00pa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKOM Tpa)KJaHCKOM HUIESHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4K1E MOTUBALIUU K 00YUYEHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIICHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMUXCS PYKOBOJCTBOBAThCS B CBOEH
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIMMHU IETOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHUs;

HAJIMYKUE MMPABOCO3HAHUS YKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
LN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCHUTATEIBLHOM JACATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U WaeallaMd POCCHUUCKOTO TPaKIaHCKOTO OOIIeCcTBa, MPUHSATHIMH B OOIIECTBE
HOpMAaMH W  TIpaBWJIaMU  TOBEJICHUS, CHOCOOCTBYIOIIMMU  IPOIIECCaM
CaMOIIO3HAHUS, CaMOPA3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUSI JUYHOCTH
00yJaroIMXCsl.



JIMYHOCTHBIE pE3yJbTaTbl OCBOCHMS NpeaMeTa «XUMHSD» OTPAXKAIOT
c(OpPMUPOBAHHOCTH OMBITa TMO3HABATEILHON M TMPAKTUYECKOW JESTEIbHOCTH
oOyJaroluxcs Mo pealn3alyy MPUHIATHIX B OOLECTBE LICHHOCTEHN, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

OCO3HaHUS 00YJAIOIIMMHCA CBOUX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSJIKY;

IOPEJICTaBICHUS O COLMAJbHBIX HOPMax M NPaBWIAX MEKINYHOCTHBIX
OTHOILIEHU! B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATEIBHOCTH IPH CO3JaHUH YUEOHBIX
IPOEKTOB, PEIICHUH YU€OHBIX 1 IO3HABATENIbHBIX 337a4, BHIITOJIHEHUU XUMUYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHThI IPYTUX MPU aHAIM3€ PA3IMYHbIX BUAOB YUEOHOU AESITENbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUS

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOMN XUMUM;

YB@XEHUs K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTHUUECKOTO
OPUMEHEHUSI XWMHH, OCO3HAHMS TOrO, YTO JOCTMIKEHHUS HAYKH €CTh PE3YJIbTAT
JUINTENbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX JKCHEPUMEHTAIbHBIX  ITOMCKOB,
IOCTOSIHHOT'O TPY/a YYEHBIX U ITPAKTHUKOB;

MHTEpECa U NMO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUU U MOCIEAYIOIIEM aHaTIN3e
MH(pOpMaIUKU 0 EPEOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHHUs, ’TUYECKOTO IIOBEICHHUS;

CHIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHbIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3WLIMA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH ITHX
ITOCTYTIKOB;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOr0 M 0O€30MacHOro o0pas3a >KHU3HU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHMSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOMIOICHNs TpaBWJI OE30MacCHOTO OOpalleHUs] C BeLIECTBAMH B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHUsl LEHHOCTUM TpaBWi HMHAUBUAYAJBHOTO W  KOJUIEKTUBHOIO
0€301acHOr0 MOBENCHUS B CUTYALMSIX, YTPOKAOMIMX 310POBBIO U KU3HU JIIOJIEH;



OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  Y4€OHO-HCCIEA0BATEIIbCKOM
NEeSTEIbHOCTH, OOIINECTBEHHO TIOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a]ay
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPaKTUUYEeCKOMY M3Y4YEeHUI0 NMpodeccuil pa3inyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 10 XUMUWU;

YBaXEHUS K TPYyHy, JIOJAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBLHON TPACKTOPUHN
oOpaszoBaHusi, Oyaymied npodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTUYECKU 1€JeCO00pa3HOTO OTHOIICHHUS K TPUPOJIE, KaK HCTOUYHHKY
CYyILLIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAJIBHOTO XapakTepa 5KOJIOTMYECKUX MpoOJieM, BIUSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COIIUATBHOM CPEMbL;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUSI JOCTHXKEHUM XUMHUU  JJIst
pelIeHus BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, TMPUHOCIIIMX BPEI  OKPYKaKOIIEH
IPUPOAHON Ccpeie, YMEHHsSI TPOTHO3UPOBATH HEOJIArOMPUATHBIE IKOJOTHYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATh UX;

HaJIMYUsl PaA3BUTOrO SKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI MMM B ITO3HABATEJIBHOM, KOMMYHUKATUBHOW M COLHUAIBHOU
IPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTUBOCTOSTH UACOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNU(PUKA XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
dbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUM IIEJIOCTHOTO
npeAcTaBieHusl 00 OKpy’KalollleM MUpE KaK O €IMHCTBE MPUPOAbl U UYeJOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHHH TPOOJIeM COXpaHCHUS
MIPUPOTHOTO paBHOBECHS,



yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH s  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAaHUCTUYECKON HAMPABIEHHOCTH U BAXKHOU POJIA B CO3JJaHUU
HOBOM 0a3bl MaTepHaJIbHOM KyJIbTYpbl, pEUIEHHH TIJ00aJbHBIX MpoOsIEM
YCTOWUYMBOI'O Pa3BUTHUS YEJIOBEYECTBA — CHIPbEBOW, JHEPIE€TUUECKOMW, IMUILEBON U

IKOJIOTUYECKOM O€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH YCIOBUA
YCHEUIHOTO TPY/a U 3KOJOTHYECKH KOM(DOPTHOM KU3ZHU KAXKIOTO WIeHa O0IIEeCTBA;
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHMs, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
[OJTy4yaeMble 3HAHUA JJI aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYXKAIOLIEro MHUpa U
IMPOUCXOMSIINX B HEM U3MEHEHUI, YMEHUS Je1aTh OOOCHOBAHHbBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS TAHHBIX C HEIbIO MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BAaTh XWUMHUYECKHE 3HAHUS Ui
pelieHus npo0yieM B peabHbIX JKU3HEHHBIX CUTYalIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIBCKON 1EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUM MO XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpohecCHOHATbHON

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMeTra «XUMHs» Ha
YpOBHE cpeHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUIsL dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHBIC MOHITHS, OTPaKarolue
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpAa U CHEU(UKY METOAOB TO3HAHMUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTrusl, SIBIICHUE,
npoliece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICAOBAHNE, HAOIIOCHUE, U3MEPEHHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TI03HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PEryJIsITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIMOHATIBHOM
IPaMOTHOCTH U COIIMAILHOM KOMITETEHIIMH 00YJaroInXCs;
CIOCOOHOCTD oOyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETyJISSTUBHBIMU
JICUCTBHUSIMU.



OBJiagenue YHHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe TeHCTBUS:

CaMOCTOATENbHO  (OPMYJIMPOBATH W aKTyalIM3upoBaTh  MpoOieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEAEATh LENU JESATEIbHOCTH, 3a/aBas IMapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSA, COOTHOCHTD PE3YJIBTATHI JACITEIbHOCTH C TOCTABICHHBIMHU LEISIMU;

VCIIOJIB30BaTh IIPU OCBOCHUU 3HAHUM IIPUEMBI JIOTUYECKOI'O MBIIUICHUS —
BBIJICIIATh XAPAKTEPHbIE NPU3HAKU MOHATUM U YCTAHABIMBATHL UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHS [l OOBSICHEHUS OTAENbHBIX (DAKTOB U
SIBJICHUIM;

BBHIOMpAaTh OCHOBAaHUS M KPUTEPUH I KiIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEaKIIUN;

YCTAHABIIMBAaTh TMPUYUHHO-CICIICTBEHHBIE CBA3U MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE paCCyXJeHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, IO
aHaJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PacCMaTpPUBAEMBIX
SBJICHUAX, (POPMYJIUPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIOIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIC) MOJIEININ, TPEOOPA30BLIBATH MOJICIIbHBIC TTPEICTABICHUS] — XUMUYECKUM
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYecKas (hopMmyia, ypaBHEHHE XUMHUUECKOU peakiiuu
— MpU pElIeHUH Y4YEOHBIX MO3HABATEIbHBIX U TMPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICJIBHBIC MPEICTABICHUS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE ICHCTBHUS

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuui;

dbopMyIUpOBATH SN U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSATENIBHO C(OpPMYIMPOBAaHHBIE BOIMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Isi (POPMUPOBAHUS TUIOTE3BI TIO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSATEJIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJO0M
MpoIiecca, CaMOCTOSITENIPHO TMPOTHO3MPOBATH €ro pe3yiabTaT, (OpPMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOMN padoTe;

NpuoOpeTaTh OMNBIT YYEHHYECKONM HCCIIECIOBATEIbCKOM U MPOEKTHOM
NEATEeIbHOCTH, MPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIILHOMY



MOMCKY METO/IOB PEIICHHS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B
MTO3HAHUSL.

3) pa6oTa ¢ uHpopMAaIHeEii:

OPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPopManuu (HaAy4dyHO-
NomyJsipHas JIUTEeparypa XUMHUYECKOTO COJIEp)KaHMs, CIpPaBOYHbIE IOCOOMS,
pecypcsl HTepHeTa), aHAMM3UPOBaTh MH(POPMAIIMIO PA3IUYHBIX BUAOB U (Popm
MIpEJICTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTD;

bopMyIMpOBaTh 3alPOCHl U MPUMEHATh Pa3IUYHbIE METOJIbI MPU MOUCKE U
oToope wuHMOpPMALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS Y4YeOHBIX 3ajad
OIIPEICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMaJbHYI0  GOpMYy  TIpPEIACTaBICHUS
uHpopmaIuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTHE);

UCITI0JIb30BATh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MTPH PA0OTE C XUMHUUECKOU
uH(popManuen: NPUMEHITh MEXKIpPEAMETHbIE ((PU3UYECKHE U MATEeMaTHYECKHE)
3HAKW U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaTJISTHOCTH.

OBiaseHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TeMbl B XOJ€ IUANIOTa W/WUiu
JUCKYCCUHM,  BBICKa3bIBaThb  HWjaAeH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOJIHEHHS TPEIJIOKEHHOM 33/1a4H;

BBICTYNATh C MpPE3EHTalUed pe3yJbTaTOB MO3HABATEIBHOU NEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENILHO UJTU COBMECTHO CO CBEPCTHUKAMU TP BHITIOTHEHUHU
XUMHUYECKOTO 3KCMEPUMEHTA, MPAKTUUECKOW PadOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOoro mpoekta u GopMyJIUupOBaTh BBIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1e 00CYXIeHHSI 1 0OMEHA MHEHUSIMU.

OBjaieHHe YHUBEPCAJIbHBIMH PEeryJIATHBHBIMHU A€HCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILIECTBIATH CBOIO I03HABATEIbHYIO
NEATENIbHOCTh, OMpeaensia €€ 1edu W 3aJauyd, KOHTPOJUPOBaTh U MO MEpe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpEJIaracMblii  aarOpuUTM JEUCTBUM TIPH
BBITIOJIHEHUN YYEOHBIX UM HCCIEAOBATENIbCKUX 3a7ad, BBIOMpaTh Haubosee
3 PeKTUBHBIN CHOCO0 HMX PEIICHUS C YYETOM IMOJIYYEHHMS HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUUYECKHUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATENHLHOCTH Ha OCHOBE CaMOaHaInu3a u
CaMOOILICHKH.



HHPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTPaXaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUH O XUMHUYECKOH  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XUMHH B IO3HAHUU SIBJICHUI IPUPOIBI,
B (OpMHpPOBaHMM MBILUIEHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIUOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM AJIsl PEIICHUs] IPAKTUYECKUX 3aa4 U SKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U TPUPOTHON CpEAE;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATalIINE TOHATHS (XUMHUYECKHMH DBJIEMEHT, arToM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPULIATEIbHOCTD, XMMHUYECKas
CBsI3b, CTPYKTypHasi ¢opMmyina (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJISIpHAs
macca, MOJISIpHbIN 00bEM, YIIIEpOIHBIN CKENET, PYHKIIMOHAIbHAS TPyIIa, PaIuKal,
M30MEpHsl, U30MEPBI, TOMOJIOTMYECKUH PAJl, TOMOJIOTH, YTIEBOAOPOIbI, KHCIOPO 1
a30TCOJEpXKAIIMEe COCIUHEHHS, MOHOMEp, IOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMsI); TEOPUM MW 3aKOHBI (TE€OpHsl CTPOCHMS
opranuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHPOBO33PEHUECKHE 3HaHUS,
JeXallie B OCHOBE IMOHUMAaHUSA MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEHMIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,;

c(OPMHPOBAHHOCTh YMEHHMI BBIABISTH XapaKTEpPHbIE MPU3HAKU TMOHATHMA,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAILCHUI OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BAaTh XWMHUYECKYI0 CHMBOJMKY JIs
COCTaBJICHUS] MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
GopMysl OpraHMYeCKHMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKIIUH,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHWYECKUX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMJIEKHOCTh H3YUEHHBIX
OpraHMYeCKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpPEIEIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOpPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHkiatype (IUPAC), a takke NpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOIMMUJIEH, aleTUJIEH,
ATUJICHTJIMKOMb, TIMLEPHH, (eHois, (opManbIerui, aleTaableruil, MypaBbHHAS



KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs! KHCJIOTa, CTEAPUHOBASI KUCIIOTA, IIIHOK034,
dpykTO3a, KpaxMa, HeTi003a, TIUIIHH);

c(OPMUPOBAHHOCTh YMEHHS OMpPENEIsITh BHJbI XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSITH IOJIOKEHUS TEOPUH CTPOEHUS
opranudeckux BemiectB A. M. bytnepoBa 1y1si 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTH YMEHHI XapaKTepH30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XUMHUYECKHME CBOMCTBA THUIMYHBIX TMPEJACTABUTEICH pAa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BEIIecTB (METaH, 3TaH, STUJICH, TPOIUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH301, METaHOJI, TAHOJ, ATHJICHTJIMKOJIIb, TJIULEPUH, (HEeHOI,
aneTanbAeru], MypaBbUHas U YKCYyCHAsl KUCJIOTHI, TJIF0K03a, KpaxMal, HEeJUII0JI03a,
AMUHOYKCYCHAsl KHMCJIOTa), WUIFOCTPUPOBATH I'€HETUYECKYIO CBSI3b MEXIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKMX pPEaKUUld C HCIOIb30BAHUEM
CTPYKTYPHBIX (HhOPMYIT;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh UCTOUHUKH YIJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOIHBIN ra3, yrojib), CIOCOObI UX MepepabOTKH U MPAKTHYECKOE
MIPUMEHEHUE POYKTOB MEpepadOTKH;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTa
peaxiuu 1o U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB
WJIM POAYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHMH 00 OCHOBHBIX
METO/IaX HAYYHOTO IMO3HAHUS, UCIOJb3YEMbBIX B XUMUU IIPU W3YYEHUU BELIECTB U
XUMHUYECKUX sBJIEHUH (HaO0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTyallMsIX, CBA3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATh MpaBUJia MOJb30BAHUS XUMUUYECKON
MOCY/IOM M J1abOpaTOpHBIM OOOPY/IOBaHHWEM, a TaKXKe IMpaBujia OOpaIIeHUS C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBINOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U  BBINOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (ITPEBPALLECHHS] OPrAHMYECKUX BEIIECTB PU HarpeBaHUM, MOJyUYECHHE
ATUJIEHA U U3YYEHHUE €T0 CBOWCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB IPU HArpEBaHUM, LIBETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKM O€30MaCHOCTH TpU OOpallleHUHu C BEIIECTBAMHU U
7a00paToOpHbIM ~ 00OpPYJIOBaHMEM, NPEACTABIATh PE3yJIbTaThl XHUMHUYECKOTO



DKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHl COOTBETCTBYIOIIMX pEaKUUd H
(opMyTUpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(GOpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanmu, TaTEepHET U APYTrUX);

C()OPMUPOBAHHOCTh ~ yMEHMM  COOJIOAATh  NIpaBWJIA  SKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOAHON CpPEIbl, OCO3HABAThH
OMACHOCTb BO3JICHCTBUSl Ha JKUBbIE OpPraHU3Mbl ONPEIECIEHHBIX OPraHUYECKUX
BElIECTB, NOHMMas cmbica mnokazarens 11K, mosicHATh Ha mpumepax crocoObl
YMEHBIIEHUS M TPEAOTBpAIlEHUs] MX BPEIHOTO BO3ACUCTBHUS Ha OPIraHU3M
YEJI0BEKa;

Ui 00y4arouIuXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAX MO3HAHMS BEILIECTB U
XUMHUYECKUX SIBJICHUH;

JUIS CIETIBIX W CIHA0OBUASIIMX OOydYalOmUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XuMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XAMUS» OTPaAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XUMHYECKOW  COCTaBIISIOISH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIU XUMHUHU B TIO3HAHWUU SIBIICHUN OPUPOIbL,
B (OPMUPOBAHUU MBIIUICHUST W KYJIbTYPhl JHUYHOCTH, €€ (PYyHKIIMOHAIHHOU
IPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIIeHUs MPAKTUYECKUX 3a7a9 M DKOJOTHYSCKH
000CHOBAaHHOTO OTHOIIICHHS K CBOEMY 370POBbIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATaloNIUe TOHATHSA (XMMHYCCKUAN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYyJid, MOJIb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKAsl CBS3b
(koBajieHTHas, HOHHAs1, METaJTnYecKasi, BOJOPO/IHAs ), KpUCTAJIIMUeCKas peieTka,
TUNBl  XUMHYECKHUX  pPEAKIUM, PACTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOJIMUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMAIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOU AuccouManuu, nepuoanueckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHECHHUs MAcCChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBPAIICHUS dHEPTHUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHMUS MPUUYUHHOCTH U



CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMUECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U O0€30IMaCHOM MCHOJb30BAHUM BAXKHEUIINX HEOPraHUYECKHUX
BEIIECTB B OBITY U MIPAKTUUECKOMN JEATEIbHOCTU YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHMH BBIABJIATh XapaKTEpHbIE NPU3HAKU IOHATH,
YCTaHABJIMBATh UX B3aHMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NpPU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB M UX MPEBPALLICHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJb30BaTh XWMUYECKYI0 CHUMBOJUKY IS
cocrtaBiieHUs: (OpMyJ BELIECTB W ypPaBHEHUH XUMHUYECKMX peakiuil,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEJIbHBIX
HEOPraHWYECKUX BELIECTB (YrapHbI ra3, YIrJIEKHCIbIM ra3, aMMMaK, raméHas
M3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI ONPEAEIIATh BaJIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJIEHTHAasl, IOHHAs, METAJUIMUECKasi, BOJOPO/IHAsI) B COCIUHEHUSX, TUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYJspHasd,
MOHHAs, METAJIJIMYECKAsA), XapaKTep CpeJibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHECHMUI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBYy K OIpeAeNEHHOMY Kiaccy/Tpyrmie
COEIMHEHUH (TPOCThIE BELIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHMUS,
KHUCJIOTBI, aM(pOTEepHbIE TUAPOKCHUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa J1.
N. MenneneeBa u J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00bSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUH;

C(OPMUPOBAHHOCTh YMEHHUI XapakTepHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHX 73yeMeHTOoB 1-4 mnepuonoB Ilepuonnyeckoid CUCTEMBI
xumuueckux sneMenToB [[. M. MenpgeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHI», OOBSICHITH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAMHEHHUH IO IMEpUoIaM U
rpynnaMm [lepuoanyeckont cucreMbl XuMuueckux dsiemMeHToB /. . Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh  (OMHUCHIBATh)  oOLIUE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3IUYHBIX  KJACCOB,
NOJATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEXIy HEOPraHUYeCKUMHU
BELIECTBAMHU C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEaKLIUA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCHU(PHUIMPOBATH XUMUYECKHUE PEAKIHUU I10
pazIMYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pPEArvpyrOIIMX BELIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peakiuu, Y4aCTHUIO KaTaau3aTropa);



c(OPMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHHsI PEaKIUil pa3IMuHbIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPABHEHHSI PEAKI[Ml HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TPOBOJAUTH PEAKIUHU, MOATBEPKIAOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEILECTB, pPaclo3HaBaTh
OTIBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKHX
BEIIIECTB;

cOPMHPOBAHHOCTh ~YMEHHUH  pPACKpbIBATh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
3TUX PEaKIUM;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKiuu OT Pa3INyuHBIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIHero Bo3zaeiicTeus (npuHuun Jle Ilarense);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJIYYEHHsI CEpHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIMX HAYYHBIX MPHUHLHUIAX H
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAWUTH BBIYHCICHHUS C HCIOJIH30BAaHHUEM
MIOHSITHSI «MaccoBast J10Ji BEUIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHH ra30B MpU
XUMHUYECKUX PEaKIMIX, MacChl BEIIeCTBa WIM O0OBbEMaA Tra3oB IO H3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MAcCe WM 0O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOTO 3 (deKTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHUsI SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH TIpaBUjia MOJIb30BAHUS XUMUYECKON
MoCyJI0M W JabopaTOpHBIM 00OPYIOBAaHMEM, a TaKKe MpaBuia OOpaiieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBIMOJIHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBIMOJHITH XUMHUYECKHIMA
AKCIIEPUMEHT (Pa3yioKEeHHE MEPOKCHAa BOAOPOJa B MPHUCYTCTBUU KaTaiu3aTopa,
ONpe/ieNieHue CpeAbl PACTBOPOB BELIECTB C IMOMOIIBIO  YHUBEPCAIHLHOTO
WHIUKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuw,
peaklMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE IKCIEPUMEHTANBHBIX 33134 0
TeMaM «Metamiey u «Hemeramib»y) B COOTBETCTBHM C TpaBUJIAMU TEXHUKH
0€30macHOCTH TIPU OOpPAICHUH C BEIIECTBAMH U JTaOOPaTOPHBIM 000PYI0BAaHUEM,
NPEICTABISATh PE3yAbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIUNA ¥ (POPMYJIUPOBATH BBIBOJIBI HA OCHOBE 3THX
pe3yJIbTaToB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(POpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT U 1pyrux);

cOPpMHPOBAHHOCTh ~ YMEHHUH  CcOOJIOAATh  MpaBHJA  DKOJOTHYECKU
1es1eco00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JEATENBHOCTH B IIEJIAX
COXPAaHEHHUsI CBOETO 3JI0POBBS U OKpYXKAIOIIEW MPHUPOJHON Cpeibl, 0OCO3HABAThH
OTaCHOCTH BO3ACHCTBUS Ha )KMBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokaszarens IIJIK, moscHsaTh Ha mpuMepax crocoObl YMEHBUICHHS |
HpPeAOTBPALICHUS UX BPETHOT'O BO3ACUCTBHUS Ha OPTaHU3M YEJIOBEKa;

Ui O0y4arouIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJax IT0O3HAHHUS BEUIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIETIBIX H CHA0OBUASIIMX OOYYalOIIUXCs: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anmucu XuMHUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnsie | Ilpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIEe
padoThI padoThI
pecypchbl
Pa3nen 1. Teoperuueckue OCHOBbI OPraHUYeCKOH XUMHHU
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHHMSI OPTAaHUYECKUX COSTUHEHUN A 3 bubmorexa LHOK
' P b A ' https://m.edso0.ru/7f41bf72
M. bytneposa
Htoro o pasneny 3
Pa3nen 2. YriieBoaopoasl
bu6mmoteka [IOK
2.1 lpenenbHbIe yraeBoa0pOIbl — alKaHbI 2 https.//m.edsoo.ru/7f41bf72
25 HenpenenbHble YTIIEBOJOPO/IBI: AIKEHBI, 5 1 bubnmorexa LHOK
- ATIKATUCHBI, AMKHHEI https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2.3 ApOMAaTHYECKHUE YTICBOAOPOIbI 2 https.//m.edsoo.ru/7f41bf72
54 [IpupoiHbIE HICTOYHUKH YTIEBOAOPOAOB U 3 1 bubmmorexa LIOK
- UX mepepaGoTka https://m.edsoo.ru/7f41bf72
Hroro no pazneny 13

Pa3nen 3. Kuciopojacoaep:kainiue oprannyeckune coeInHeHUs!



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bub6nmoreka [IOK

3.1 C . @ 3
FHpTEL FoeHo https://m.edsoo.ru/7f41bf72
3.2 Anpbaerugsl. KapOoHOBEIE KHCIIOTHIL. 7 Bubmmorexa IIOK
- Crionbie bupsi https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
33 YrieBopl 3 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaep:kainiue opraHnyecKue coenHeHust
bubnnorexa [JOK
4.1 A LA .b
MITHBL AMIHOKHCIOTHL. HETKH 3 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 3
Paznen 5. BoicokoMosiekyasipHbIe COeANHEHUS
bubmmoteka [IOK
A I .K .B 2
> FACTMACCRL. Rayiyxu. BONoKHa https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumMeHoBaHue pa3aesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (pp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypcesbl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Crpoenue atomoB. [leproauueckuii 3aKoH
P pHoA bubnnorexa [JOK
1.1 u [lepuonuueckas cucreMa XUMHUECKUX 3
https://m.edsoo.ru/7f41bf72
anemenToB J[. 1. MenaeneeBa
19 Crpoenue BemecTBa. MHOroo6pasue A bubnmorexa [IOK
- BEIIECTB https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
1.3 XMMHYECKHE PEaKINK 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 13
Paznen 2. Heopranuyeckasi Xumust
bubmmoreka [IOK
2.1 Meransr 6 1 https://m.eds00.ru/7f41bf72
but6mmorexa [{IOK
2.2 HemeTanbt 9 1 1 https://m.eds00.ru/7f41bf72
23 CBsA3b HEOPTAHUYECKHMX M OPTaHUYECKUX 5 brbmorexa [IOK
: BOIIECTR https://m.edso0.ru/7f41bf72
Hroro o pazneny 17

Pasznea 3. XuMHuA ¥ JKU3HD



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bub6nmoreka [IOK

31 XUMUA 1 HKH3HD 4 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpouabH
0 ble padoThbI

IIpakTnyeck
ue padoTbl

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

[Ipenmer
OPraHUuYeCKOu
XUMHH, €€
BO3HHUKHOBEHUE,
pa3BUTHE U
3HaYCHHE

Teopust ctpoeHus
OpraHUYEeCKUX
coenuHeHu A. M.
byrneposa, eé
OCHOBHEIC
ITOJIO’KEHUS

[IpencraBnenue o
KJaccuukanum
OpPraHUYeCKUX
BEIIIECTB.
Homenkiarypa
(cucremaruueckas)
U TPUBHAIIbHBIE
Ha3BaHUS
OpPTraHUYeCKUX
BEIIECTB

AJIKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKUN

pst

MertaH 1 3TaH —
IIpOCTENIINE
MPEACTABUTEIN
aJIKaHOB

AJTIKEHBI: COCTaB U
CTpPOEHHE, CBOMCTBA

OTUJEH U IPONWIEH
— IpocTennmne




MpeaACTaBUTCIIN
AJIKCHOB

[IpakTyeckas
paborta Ne 1.
«ITonyuenue
ATUJICHA U U3y4YEHUE
€ro CBOMCTB»

AJKaIueHsl.
byranuen-1,3 u
MeTunoyraaueH-1,3.
[Tonyuenue
CHHTETUYCCKOTO
KaydyKa U pe3UHbI

10

AJIKMHEBIL: COCTaB U
0COOEHHOCTH
CTPOCHHSI,
TOMOJIOTMYECKHMI
pan. AueruineH —
MPOCTEUILININA
MPEICTAaBUTEIb
AJKHMHOB

11

Breraucnenus mo
YPaBHEHUIO
XUMHUYECKOU
peakuuu

12

ApeHbl: 6eH301 U
TOJYOJL.
ToKCUYHOCTH
apeHoB

13

['eHeTHuecKas CBA3b
YTJIEBOJIOPO/IOB,
NPUHAIICKAIINAX K
Pa3InYHBIM KJIacCaM

14

[Ipuponusie
VCTOYHUKU
YIJIEBOAOPOAOB:
IIPUPOJIHBIN ra3 u
MOIYTHBIE
He(TSAHbIE ra3bl,
He(PTh U IPOAYKTHI
e€ mepepaboTKu

15

[Ipuponusie
HUCTOYHUKHU




YTJIEBOJIOPOIOB:
HPUPOJHBIN ra3 u
MIOITyTHBIE
HE(TSIHBIC ra3bl,
HEPTH U IPOAYKTHI
e€ mepepaboTKu

16

KonTponbhas
pabora o pazaeny
«YTIIeBOIOPOABD)

17

[IpenenvHble
OJHOATOMHEIE
CIIUPTHI: METAHOJ U
atanou. BogopoaHas
CBS3b

18

MHoroaroMHbie
CIIUPTHI:
STUJICHTIUKOJIb B
TIIULEPUH

19

deHout: cTpoeHue
MOJICKYJIbI,
buzndeckue u
XUMHUYCCKHEC
CBOMCTBA,
pUMEHEHUE

20

Anbaeruanr:
dbopMmanbaerua u
areTaabJICTH/I.
AneToH

21

OnHOOCHOBHBIE
npezenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U
yKCyCHast

22

[IpakTnueckas
pabora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHoBas
OJICMHOBAs KUCIIOTHI,
KaK MpeJCTaBUTEIU
BBICIIIUX
KapOOHOBBIX KHUCIIOT




24

Mp11a Kak coJiu
BBICIIIUX
KapOOHOBBIX KHCIIOT,
HX MOIOIICE
JNEUCTBHE

25

CnoxHbie 3(UpBI
KaK [IPOU3BO/IHbIE
KapOOHOBBIX KHCIIOT.
I'maponus cinoKHbIX

3¢hupoB

26

Kupsr: runponus,
IPUMEHEHHUE,
Ouosoruyeckas poib
KUPOB

27

Vr1eBOabI: COCTAB,
KJaccuukarms.
Baxkueimne
MIPEICTABUTEIIH:
IJII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u
LEJUTI0N03a KaK
MPUPOIHBIE
MOJIUMEPHI

29

Kontponbnas
pabota 1o pazaeny
«Kucnopoaconepxa
1€ OpraHu4ecKue
COEJITUHEHUS»

30

AMWHBIL: METHJIAMHH
1 aHUJIUH

31

AMUHOKHUCIOTBI KaK
amQoTepHbIe
OpraHUYEeCKHe
COCIMHEHMS, UX
OHOJIOrHYECKOe
3HauyeHue. [lenTunpr

32

benku xak
MPUPOIAHBIE
BBICOKOMOJIEKYJISIPH
b€ COCTUHEHUS




OcCHOBHBIE TOHATHUA
XUMUH
33

BBICOKOMOJIEKYJISIPH
BIX COEIUHEHUN

OCHOBHBIE METO/IbI
CHHTE3a
34 BBICOKOMOJIEKYJIIPH

BIX COCOUHCHUM.
IInacTmaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34 2

11 KJIACC

Ne
n/ | Tema ypoka
n

KoJsmnyecTBO 4acoB

K
Bee OHTPOJIb

ro

Hble
padoThI

IIpakTnye
CKHe
padoThI

JlaTa
usyue
HHS

DJIEeKTPOHHBI
e uupposbIe

o0pa3oBareJ
bHbIE

pecypchl

XUMUYECKUI
JJIEMEHT. ATOM.
1 OneKTpoHHas
KOH(uUrypamus
aTOMOB

[Tepuonnueckuii
3aKOH U
[Iepuonnueckas
cucrema
XUMHYECKHX

2 anemenTtos J[. U.
MenneneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
3 XAMHYECKHAX
DJIEMEHTOB U MX
COE€IMHEHUH T10




rpymnmnam u
MEePUOIaM.
3HaueHHUE
MEPUOIUYECKOTO
3aKOHA M CHCTEMBI
XUMHUYCCKUX
anemenTtoB J[.1.
Menneneesa B
pPa3BUTUU HAyKH

Crpoenue
BCIIECTBA.
XHUMHYECKas CBSI3b,
e€ BUJIBI;
MEXaHU3MBI
oOpa3oBaHHs
KOBaJEHTHOM
cBaA3u. Bonoponnas
CBSI3b

BaneHTHOCTD.
DIJIEKTPOOTpHULIATEN
pHOCTE. CTEIeHb
OKHCJICHHMS.
BemectBa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
CTpOEHUS

ITonstie o
JIUCTIEPCHBIX
CHCTEMaXx.
Hctunneie n
KOJIJIOUTHBIE
pacTBOPBL.
MaccoBas 1ons
BeIeCcTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHYECKUX
COCTUHCHMH.
I'eneTnueckas
CBSI3b
HEOPTaHUYECKUX
BEIIIECTB,




Pa3IUMYHBIX
KJIaCCOB

Knaccudukanms
XHUMHYCSCKHX
peakuuii B
HEOPraHUYECKOU U
OpraHUu4eCcKOu
XHAMHUHU. 3aKOH
COXpaHEHHUS MacChl
BCIIIECTB; 3aKOH
COXpAaHEHUS U
MPEBPAILCHUS
SHEpruu Mnpu
XUMHYECKHUX
peaKIusx

CKOpOCTh peakiiuu.
Obpatumbie
peaKIuu.
XHUMHYECKOE
paBHOBECHE

10

[Ipaktryeckas
pabora Ne 1.
«Bnusaue
Pa3IMYHBIX
(akToOpoB Ha
CKOpOCTH
XUMHUYECKON
peaKuum

11

DNEeKTpOIMTUYECKA
sI TACCOLMALMS.
[TonsTue o
BOJOPOJHOM
nokazareie (pH)
pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'mpponus
OpraHUYEeCKUX U
HEOPraHUYeCKUX
BEILIECTB

12

OKMCIINTEIIFHO-
BOCCTAaHOBUTEJIbHEI
€ peaKIuu.
ITonstHe 00




AIEKTPOIIN3E
paciiaBoB u
pacTBOPOB COJIeH

13

KoHntposbHas
pabota 1o pasueny
«Teopernueckue
OCHOBBI XUMHUH»

14

Meramnsl, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME
XUMHYECKUX
anemenToB Jl. U.
MeHnpeneeBa u
0COOEHHOCTH
CTPOCHHUS aTOMOB.
OO6mrue
dbuznveckue
CBOICTBA METAIJIOB

15

CrninaBbl METAJLIOB.
DNEKTPOXUMHYECK
Ul psn
HaIpsHKEHUN
METaJUIOB

16

XUMUYECKHue
CBOMCTBa
BaYKHEHIITHX
METaJuIoB (HaTpuUi,
KaJluM, KaJlblui,
MarHum,
ATIOMUHHN) U UX
COeIMHEHU

17

XuMuyeckue
CBOMCTBA XpOMa,
MEIU U UX
COeIMHEHU

18

XHUMHUYECKHE
CBOMCTBA IIMHKA,
JKenes3a d ux
COCTMHCHUI

19

IIpaxTrueckas
pabota Ne 2.
"Pemenue




AKCIICPUMEHTAIIbHBI
X 3a7a4 110 TEME
«MeTae»"

20

Hemeramiel, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME
XHUMHYECKHUX
anemeHToB /. W.
MeHnpeneeBa u
0COOEHHOCTH
CTPOCHHUS aTOMOB

21

®dusnyeckue
CBOICTBA
HEMETAJUIOB.
AunmoTponus
HEMEeTaJUIOB (Ha
npuMepe
KHCIIOPO/Ia, CEPHI,
docdopa u
yriiepoa)

22

XUMHYECKHE
CBOMCTBA
rajoreHoB, CEphl U
HUX COeOUHEHUU

23

XnMuyeckme
CBOICTBA a30Ta,
¢bocodpa u ux
COECTMHEHUI

24

XUMHYECKHE
CBONCTBA YIJIEpO/a,
KPEMHHS M UX
COeTMHEHUI

25

IIpumeHeHue
BaXXHEHUIITUX
HEMETAJIJIOB U UX
COETUHEHUN

26

O06o061ieHue U
CHCTEeMaTH3aIus
3HAHUH T10 TEME
«HeMmeTamib.
Brraucnenus 1o
ypaBHEHUSIM




XHUMHYCCKHX
peakuuii u
TEPMOXUMHUYECKHUE
pacyérnl

27

[IpakTuyeckas
pabota Ne 3.
«Pemenne
AKCIIEPUMEHTAJIbHBI
X 3aJ71a4 10 TeMe
"Hemertanmst"»

28

KonTponbnas
pabota 1o Temam
«Metamib U
«Hemertaiutb»

29

Heopranunueckue u
OpraHuYecKue
KHUCJIOTHI.
Heoprannueckue u
OpraHHYecKue
OCHOBaHUs

30

AmMdoTtepHbIe
HEOpPTaHWYECKUE U
OpraHHYECKUE
COCTUHEHUSI.
I'enernueckas
CBSI3b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIICCTB

31

Ponp xumMuu B
obecneueHUH
JKOJIOTUYECKOMH,
JHEPreTUYECKON U
MMUIIEBOM
0e30ITacHOCTH,
pa3BUTUHU
MCIULIMHEL

32

[IpencraBnenwus 00
00X HAYyYHBIX
MIPUHITAITAX
MTPOMBIIIIIICHHOTO
MOJTy4eHUs




BaKHEHUIITNX
BEIECTB

YenoBek B MUpE

33 BELLECTB U 1
MaTepHaJioB
34 XuMus 1 310pOBbE 1
YyelIoBeKa
OBLIEE
KOJIMYECTBO YACOB 34 2 3
I10 ITIPOIT'PAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1l YYHEHUKA

Xumus. 10 knacc:yae6. s o0eodpa3zoBar.opraHu3auii ¢ mpuil.Ha JIEKTPOH.
Hocutene (DVD): 6a3oBblit ypoBeHs/['abpuernsH. -

[Tpoceemenue. 2014. - 224c.

METOAUYECKHUE MATEPHUAJIbBI IS YYUTEJA

1. I'munaka H.JI. O6mas xumus: yue6noe nocoodue / H.JI. I'munka. — U3a. crep. —
M.: Kuopyc, 2016.

2. I'munka H. JI., PabunoBuu B. A., Pyouna X. M. 3agauu u yrpaxxHeHusl 110
obmeit xumun. — 2002.

3. Epemun B. B. Xumus. 10-11 k1. Meroaudeckoe nmocodbue / B.B. Epemun, A A.
Hpo3nos, 11.B. Bapranosa. — M.: JIpoda, 2013.

4. Kysemenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusimu. — M.



Omnuxkc, 2006.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera « Xumus» u caliT [uist yautens «51 uay Ha ypok
XUMHUU

http://nim.1september.ru Exunas xomnexuus LIOP: [TpenMeTHas KOJICKITUSA
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHBIC
skcrepuMeHThl: xumus. Komnekuus Poccuiickoro o01ieo0pa3zoBaTeibHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast ouMnuaia mKoJIbHUKOB 0 XUMHUH
http://chem.rusolymp.ru Opranuueckast XAMUsL: 3J€KTPOHHBIA yU4eOHUK ISt
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: dJICKTPOHHBIH y4eOHUK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
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