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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpEIHETO 00Iero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), mnpencraBieHHbIx B DegepaibHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTpaTernu pa3BUTHA BocHUTaHHs B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpLIAIOIIMM 3TallOM pealM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMHUM € YYETOM CHeNU(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WTpacT 0coOyr0 poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (GopMHpyeTcsi B XMMUM Ha OCHOBE MOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHUuecKas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aroIIei 10 00BACHSIONIEH 1 TPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHUM, a TaKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX TMPOTEeKaHUs JOmoJiHsdeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYPOJIOTUUECKUA W MPHUKIAJTHOU
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSI3U XUMHUU C
JPYTUMH HayKaMH, PacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JEeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXEHUS K IIPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIOKCHUN XUMHH, ITOMOTal0T
BBIITYCKHUKY OPHUEHTHPOBATHCS B OONMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(GOPMAIHIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 11eoM cojepxkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OOYYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEpUMEHTa U
pelieHrus TMPOTUBOPEYMM MEXAy HOBBIMHU (aKTaMu M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
TakKe MpoOJeM cOepexeHUsT YHEPTETUUECKUX PECYPCOB, ChIPhsl, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4YaroImmxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOJbl K OIpPEeIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, P OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs MpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YE€JIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUHU,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPHOPUTETAMHU B CHCTEME CpeHero obmiero odpazoBanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOyueHHus, OPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENU U 3a]aui, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX C BEUIECTBAMH U UX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromxXcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa MAESITENbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEUIEKTYaIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YyYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIUU XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaromuxcsi YOeKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[I0POBBIO, a TaKKe MNPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeAMETHOIN obsacTu «EcTecTBeHHO-HAayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCUpUKALMKU OpraHuYeckux BemlecTB. HomeHkmarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MeraH W dTaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U MPOMUIIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusauuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklHMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M WX IMpeBpaIleHUIl:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBI. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOoeHUE MOJEKYJbl, (U3NYECKUe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKaluu), MOJIyYeHHEe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHu4ecKiue COeTMHEHN.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyecKkue coeauHeHus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHAa). bronornyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYECHHs] BEUIECTB M WX MPEBPAILICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOIbl HM3yYECHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.



MexnpenMeTHsIe CBSI3H.

Peannsanus MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W INOHSITUH, SBISAIOIINUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HAOIIOACHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3HMUECKHUE BETUUMUHBI U SAMHUIIBI X U3MEPEHHUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTII€BOIBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEICTBA, JIEKAPCTBEHHbIE H KOCMETHUYECKHE IpErapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JEKTPOHOB MO0 OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA U [lepmoandeckon CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX U CIJIOKHBIX BEHIECTB IO TPYIIaM M TEPHOJAM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAsl, WOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COECIMHEHU M. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucremMa xumuueckux snemeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOIO HWHIWKATOpPA, PEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIB30BAHUEM IOHATHS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAIOB. AJUIOTPOINUsS HEMETAUIOB (Ha MpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHENUIIINX HEMETAIUIOB U UX COEUHECHUMU.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB WU MX MPEBPAILCHHI:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBWJia MCIOJIL30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmEed
HEOpraHu4ecKor XxuMuM B 11 Kilacce oCyIIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiacCUPUKAIMA, TMEPUOAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHS
OoOy4arolMMHUCsT TPOrpaMM CpeAHero o0mero o6pa3oBaHUs (JUYHOCTHBIM,
METalpeMETHBIM W TOpeIMETHbIM). HayyHo-mMeTonu4Yeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OO0YYaIOIIUMHCS POCCUHUCKONW TPAKIAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOTIPEEIEHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUs MpeaMeTa «XHMHSD» JOCTHTarOTCS B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHH C



T'YMAHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HaealaMd POCCHUUCKOTO TPAKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMU U  TpaBWIAMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaKaIOT
c(hOpPMHPOBAHHOCTh OITBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
0oOy4JaroImMXcsl MO peaanu3aiuy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTABICHUS O COIMAJIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apTyYMEHTBI IPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YUYCOHOM IEITEIHPHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHHUSA

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUIO
OTECUYCCTBECHHOMN XUMUM;

YBOXKCHHS K TIPOILIECCY TBOPYECTBA B OOJIACTH TEOPHUU M IPAKTUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPe3yjbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO03HABATEJIBLHBIX MOTHBOB B IOJIYYEHHM U TOCJICAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XHMHU,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CITIOCOOHOCTH OIIEHHUBATh CUTYyAIluH, CBA3aHHBIC C XUMHUYCCKUMH SBICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTHM OIIEGHUBATh CBOE TMOBEJACHUE M TMOCTYNKH CBOMX TOBapHIIEH ¢
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYTKOB;



4) popMupoBaHuA KYJIbTYPHbI 310POBbSI:

NOHMMAaHHSA UEHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXWYECKOMY 370POBBIO;

coOoIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHus C BelleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOMN
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUU NPAKTUUECKUX 3ajad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

HMHTEpeca K MPaKTUUECKOMY U3Yy4YeHHUI0 npodeccuil pa3iuyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIBHON TpPaeKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS  JCUCTBUH, NPUHOCIIIMX BPEHd  OKPYKaAIOUIEH
MPUPOIHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUHU
xemodoouu;



7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMaHUA CHeUM(UKM XUMUU KaK HayKM, OCO3HaHMA €€ poiau B
(OpMUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPEACTaBICHUS 00 OKpYKAaroUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEN W pElIEHUH MpOOJEM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUIsI COBPEMEHHOMU
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH W BaXXHOW pOIHM B
CO3/IaHMU HOBOM 0a3bl MaTepHAIbHOM KYJbTYpPBI, PEIICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYEHUU YCJIOBUN
YCHEWIHOTO TpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro 4iEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHUMAHHA CYUIHOCTH METOOB
MO3HAHU, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
N0JTydyaeMble 3HAHUA Ul aHaIM3a U OOBSICHEHUS SIBICHUNA OKPYXaloIIero Mupa u
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: npo6JyieM B pealibHBIX )KMU3HEHHBIX CUTYAlINsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENBCKON EATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTAM TpyJa B pasiuyHbIX cepax mpodeccrnoHambHO
NEeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHus BKIKOYAOT:

3HauUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlleHayYHbIE MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,



IPOILIECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);
yYHUBEpCaJbHbIE YYeOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIC), obecrieunBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAIbHOW KOMITETEHITUH 00YYaronuXCs;
CIOCOOHOCTD O0yJaroIXcs WCITI0JIb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU M  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBaanenue YHHUBEpPCATbHBIMHA y4eOHbIMH NMo3HABaTeJIbHBIMHU
NEUCTBUSMM:

1) 6a30BbIe JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpPoOJEMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh 1ENU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPH OCBOCHUW 3HAHMN NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMKU BEIICCTB H
XAMUYECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMble B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMmylia, ypaBHCHHE XHMHYCCKOU
peaKkIuyu — MPU PEIICHUU Y4YeOHBIX IT03HABATENIBHBIX W TPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKuunii;



(dbopMyIpoBaTh LEIHN U 3a/1a4l UCCIEA0BaHUS, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI U (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolrecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €r0 pe3ysbTar, (OopMyIUpOBaThH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBLHOMY
MOMCKY METOJIOB pEUIeHUS MNPaKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4HO-
NOMyJIIipHasi JUTEparypa XUMHUYECKOTO COAEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpoOpMalMK, HEOOXOAUMOW i BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBI fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpPUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaIJIS,THOCTH.

OByaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUaJiora W/Win
JUCKYCCUHM,  BBICKa3blBaThb WA, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUSI MPEIJIOKEHHOH 3a/1a4H;

BBICTYNATh C MPE3EHTAUMEN pEe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboThl MO MCCIEIOBAaHUIO CBOWCTB
M3Yy4YaeMbIX BEILIECTB, pealn3aluyd y4eOHOro NpoekTa U GopMyIUpOBATH BBHIBObI



[0 Pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CY X ICHHS 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYILECTBISATH CBOK ITI03HABATEIBHYIO
NEATEIbHOCTh, OIpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO MX pEIIeHHs C YYETOM IIOJIyYE€HHs HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAaHaJIu3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUSD»
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  TPEJACTABICHHM O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElICHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATUS (XUMUUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUILIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas dopmyna (pa3BEpHyTas M COKpaII€HHAs), MOJb, MOJSpHAas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (yHKIMOHAIbHAS TpyIIa,
paaukai, U30MepHUsi, K30MEPbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIIEBOJAOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opraHudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHMS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECCKUE 3HAHMS,
JIeXKAIME B OCHOBE MOHUMAHUSA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SABJICHUHN, (PAKTOIOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30mMacHOM HCITOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIiéHHON)
dbopMynT OpraHMYECKMX BEMIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPTraHMYECKUX BEHIECTB I WILIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJJIC)KHOCTh HU3YUYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHUIO K OIpEeACIEHHOMY
KJIACCy/Tpynne COequHEHUN (YIJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITWIICH, MPOMHICH, alleTUJICH,
ATUJICHTJIMKOMb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIMWYHBIX MPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, alleTUJICH,
Oyramuen-1,3, MerunOyrtamueH-1,3, OEH30J, METaHON, 3TAHOJ, STUJICHTJINUKOJIb,
TJIALEPUH, (PEHOJI, aleTalbJIeruj, MypaBbiUHAasl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aAMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETHYECKYTO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIMH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJTHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(OPMHPOBAHHOCTh YMEHHMH BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJb3YEMbIX B XUMUU TIPH U3YUYEHUU BEIIECTB U



XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTIMPOBAHNE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTOpHBIM O0OpYyIOBaHHEM, a TaKXKe IpaBuiia OOpalleHus C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBITOTHEHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHUN IUTAHUPOBATH W BBINOJHATH XUMHYECKHIM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUHU, MOTYUYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB NpPU HarpeBaHUU, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUUYECKOTO 3KCIepUMEHTa B (GopMe 3aluCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUUYECKYIO
uHOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBUjia  AKOJOTHYECKU
LEJECO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXpPaHEHHSI CBOETO 3JI0POBBbS M OKPY’KAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbBI ONPEACIEHHBIX OPTaHHMYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS WX BPEIHOTO BO3JEHCTBUSI Ha OpPraHU3M
YeJI0BEeKa;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUSD) OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B [O3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUIGHUS W KYJbTYpPbl JIMYHOCTH, €€



(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHNE  CHCTEMOH  XMUMHYECKHX  3HaHWHA, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOAOPOIHAS ), KPUCTAITMISCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJHUTHI, HEIICKTPOJHUTHI,
DIIEKTPOJIUTUYECKAS] JTUCCOIMAIINSA, OKHUCIIUTEIbh, BOCCTAHOBHUTEIh, CKOPOCTh
XUMUYECKON pPEakiuyd, XUMHUYECKOE DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXpaHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS] YHEPTUU
IpU XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHWA, JIC)KAIIUE B OCHOBE MOHMMAHHUS MPUINHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTAaHMICCKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPHU
OTMCAaHWH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJICKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAMEHAS U3BECTh, TUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHUPOBAHHOCTh YMEHUMN OIPEACNIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUNIMYECKasi, BOJOPOIHAS) B COSAMHCHUSIX, THII
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJISIpHAs,
WOHHAs, METAJUTMYECKAs ), XapakTep Cpebl B BOJAHBIX paCTBOPaX HEOPTAaHUUICCKUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBIUBAThH MPUHAIIICKHOCTD
HEOPTaHWYCCKUX BEIICCTB IO MX COCTaBYy K ONpPEACIEHHOMY KIIacCy/TpyIe
COCIMHECHUH (ITPOCTHIC BEIIECTBA — METAUTBl U HEMETAJLIbI, OKCHIBI, OCHOBAHHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICT MEPUOANIECcKOoro 3axkoHa /1.
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKIINU;



c(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnmeneeBa, WCHONB3ys NOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUMN
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 351eMeHTOB []. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TEHETHYECKOW CBA3M MEXKAY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pPa3IMYHBIM IMpHU3HAKaM (YUCIy M COCTaBy pEarupyrollydx BELIECTB, TEIJIOBOMY
3p¢deKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakiliy, YYaCTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPAaBHEHUSA DPEAKUUN pPa3THYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIIA,

C(OPMUPOBAHHOCTb YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUUECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicTeus (nmpunnui Jle [larenne);

c(OPMHPOBAHHOCTh YMEHUM XapakTEepU30BaTh XWUMUYECKHE IIPOLECCHI,
JekKale B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOJIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUM Ta30B
IpU XUMHYECKUX PEaKIMSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B pEakUUu
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUSA U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MPaBUiia MOJIb30BAHUS XUMHUECKON
nocyod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuia OOpaIleHUus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBaTh M BBIIOJHATH XHUMUYECKUHN
AKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalau3aTopa,
ONpENEIEHUE Cpeabl PpPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHHE SKCIEPUMEHTAIBHBIX 3a/ad 10
TeMaMm «Metaiey u «HeMmeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPAaTOPHBIM 000pYAOBaHUEM,
IOPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUI U (OPMYJIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIIOJIaTh  MpaBWiIa  DKOJOTMYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OIIACHOCTb BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mpumepax CrocoObl YMEHBIICHUS U
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUAAIIMX OOYy4YaloIUXCsS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuecTBo yacoB

DyekTpoHHBIE (HHM(PPOBLIE)

Ne n/m Koutpoabnsbie IIpakTu4eckune
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIEe pecypchl
padoThI padoThI
Paspnen 1. Teoperuyeckue 0OCHOBbI OPraHU4eCcKON XMMUH
[Ipeamert opranudeckoil xumuu. Teopust Bubsmorexa [IOK
1.1 CTPOEHWSI OPTAaHIMYECKUX COeNnHEHN A. M. 3 https://m.edsoo.ru
5 bubnmorexa POI
ylieposa https://resh.edu.ru/subject/29/10/
Hroro mo pa3gemy 3
Pa3nes 2. YrieBoaopoasl
bubmuoreka LIOK
2.1 [IpenenbHBIE YTIIEBOAOPOIBI — aTKAHBI 2 https://m.edsoo.ru
bubnmorexa PO
https://resh.edu.ru/subject/29/10/
bubmuoreka LIOK
HenpenenbHble yrieBogopObl: aJKEHBI, https://m.edsoo.ru
2.2 6 1
JIKaJIMCHBI, AIKUHBI bubmmorexa POII
https://resh.edu.ru/subject/29/10/
Bu6nuoreka [JOK
2.3 ApoMaTH4ecKue yrieBoJ0POIbI 2 https://m.edsoo.ru
bubnmnorexa POII
https://resh.edu.ru/subject/29/10/
Bu6nmoreka [JOK
24 IIpupoHbIE ICTOUHUKHU YTIIEBOJIOPOIOB U 3 1 https://m.edso0.ru
' uX nepepadboTKa Bbubmoreka POIII
https://resh.edu.ru/subject/29/10/
Hroro mo pasaeny 13




Paznen 3. Kuciaopoacoaep:kaniue opranHudeckne coequHeHnst

bubmunoreka LIOK
https://m.edsoo.ru
3.1 Criuptel. DeHon 3 ErGaorexa POLL
https://resh.edu.ru/subject/29/10/
bu6nmoreka [JOK
3. Ampaerunbl. KapOoHOBBIE KHCITOTHL 7 https://m.edsoo.ru
' CroxxHbIe YOUPHI bubnuorexa POII
https://resh.edu.ru/subject/29/10/
Bu6nnoreka [JOK
https://m.edsoo.ru
3.3 Y TIeBozp! 3 Bubaunoreka POIII
https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 13
Pasnen 4. A3oTcogep:kaiiye opraHu4ecKue coeIuHeHus
bubmmoreka IIOK
https://m.edsoo.ru
4.1 AmuHbl. AMHMHOKHCIOTHL. benku 3 Erbanorexa POLLL
https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 3
Paspnen S. BeicokoMoJIeKyIsIpHbIE COCANHEHUS
bubmmoreka LIOK
https.//m.edsoo.ru
51 IInactmaccer. Kayuyku. Bonokna 2 EuGaorexa POLL
https.//resh.edu.ru/subject/29/10/
HWroro o paznemy 2
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JuaexkTpoHHbIe (HU(POBbHIE)

Ne i/m Konrposbusie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit Bu6morexa IIOK
11 3akoH U [lepunoandeckas cuctema 3 https://m.edso0.ru
' XHUMHYECKHUX 31eMeHTOB /JI. . bubmuorexa POII
MeHneneesa https://resh.edu.ru/subject/29/11/
bubmuoreka [JOK
12 Crpoenue BemiecTBa. MHOroo0Opasue 4 https://m.edso0.ru
' BEIIECTB bubmuoreka POIII
https://resh.edu.ru/subject/29/11/
bu6mmoreka [JOK
1.3 XUMHYECKUE PEAKIUN 6 1 1 https://m.eds00.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/11/
Hroro o pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
bu6mmorexa [JOK
https://m.edsoo.ru
2.1 M 1
CTaLIbl 6 bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
bu6mmoreka [JOK
https://m.edsoo.ru
2.2 H 9 1 1
CMETAILIH bubmuorexa POII
https://resh.edu.ru/subject/29/11/
2.3 CBs13b HEOPTaHUYECKUX U OPraHUYECKHUX 2 Eggg?lﬁeezzgorﬁ




BCIICCTB

bubauoreka POIII
https://resh.edu.ru/subject/29/11/

Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
bu6mmoreka [JOK
3.1 XUMUS U )KU3HD 4 ]2?[2 ?11{1 /Qée:;%%ﬂjl
https://resh.edu.ru/subject/29/11/
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO yacoB
Ne Jara
Tema ypoka Koutpoabusie  IIpakTuueckue DJieKTpoHHbIE HH(POBLIE
n/n Bcero H3y4eHHs
padoThI padoThI o0pa3oBaTeJbHbIE pecypchl

bubmuoreka [JOK

1 [IpeameT OpraHUYecKON XUMHUH, €€ 1 https://m.edsoo.ru

BO3HUKHOBCHHE, Pa3BUTHE U 3HAUYCHUE bubmuorexa POII
https://resh.edu.ru/subject/29/10/

Teopwust CTPOCHHUS OPraHMYECKUX BH6H_HOTeKa LOK

2 coenuHeHuit A. M. bBytneposa, eé 1 https://m.eds00.1u

- ’ bubnmorexa POIII
OCHOBHBIC TOTOACHIA https://resh.edu.ru/subject/29/10/

[IpencraBnenue o knaccuduranum bu6mmoreka [JOK

3 OpraHuuecKux BemecTs. Homenkatypa 1 https://m.edsoo.ru

(cucremMaTnueckast) ¥ TPUBHAIbHbIE bubnunorexa POIII
Ha3BaHMs OPTaHUYECKUX BEIECTB https://resh.edu.ru/subject/29/10/

bu6mmorexa [IOK

4 AJIKaHBL: COCTaB U CTPOEHHE, 1 https://m.edso0.ru

TOMOJIOTHUYECKUH PSIIT bubnuotexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK

5 Meran 1 5TaH — npocreiime 1 https://m.edso0.ru

PEICTABUTENN AJIKAHOB bubnmnorexa POIII
https://resh.edu.ru/subject/29/10/

bu6mmorexa [IOK

6 AJKEeHBI: COCTaB M CTPOCHHE, CBOHCTBA 1 hitps://m.eds00.1u

’ P ’ bubnmorexa POIII
https://resh.edu.ru/subject/29/10/

7 DTHJICH ¥ IPOITIICH — TPOCTEHINNE 1 bubmuoreka [JOK

MMPpEACTABUTCIIU AJIKCHOB

https://m.edso0.ru




bubauoreka POIII
https://resh.edu.ru/subject/29/10/

[TpakTuueckas padora Ne 1. bubmiorexa HOK

8 «Ilomydenue STUICHA U U3YUCHUE €TO https://m.eds00.ru

. bu6mmorexa POII
cROnCTE https:/resh.edu.ru/subject/29/10/

Anxanunensl. byragnen-1,3 Brbmorexa [IOK

9 meTtuinOytaaueH-1,3. [ony4yenne hitps://m.edso0.1u

o bubmuorexa POII
CHHTCTHHCCKOTO KayHyKa H pesiibl https://resh.edu.ru/subject/29/10/

AJIKMHBL: COCTaB U OCOOEHHOCTH bubanoreka [IOK

10 CTPOEHHSI, TOMOJIOTHYECKHUIA PSJI. https://m.edso0.ru

AETHIIEH — NPOCTENIIHN bubnuorexa POII
TIpEICTABUTEND AIKHHOB https://resh.edu.ru/subject/29/10/

bu6mmoreka [IOK

1 BBIUKCIICHHS 110 YPABHEHHIO https://m.edso0.ru

XUMHUYECKOH peaKimm bubnuotexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK

19 Apenbl: 6eH301 ¥ TOIy0J1. TOKCHYHOCTE https://m.edsoo.ru

apeHOB bubnunorexa POIII
https://resh.edu.ru/subject/29/10/

bu6mmorexa [IOK

I'eHeTHYECKAs CBA3b YIIIEBOJOPOIOB, https://m.edsoo.ru

13

NPUHAISKANUX K PA3IMYHBIM KJlaccam bubmmoreka POIII
https://resh.edu.ru/subject/29/10/

TIpupoaHbIe UCTOUHUKH bubmuorexa [JOK

14 YIJIEBOIOPOJIOB: IPUPOIHBIN Ta3 1 https://m.edso0.ru

TIOITy THBIE HePTSHbIE Ta3bl, HePTh U bubnmnorexa POIII
IPOYKTHI €€ MepepaboTKN https://resh.edu.ru/subject/29/10/

15 IIpupoaHbIE HCTOYHUKH bubmuoreka [JOK

YTIIEBOIOPOIOB: IPUPOAHBIN ra3 u

https://m.edso0.ru




THOIy THBIE HEPTSAHbIE Ta3bl, HePTh U bubmuorexa POII
IPOIYKTHI €€ MepepaboTKu https://resh.edu.ru/subject/29/10/

bubmuoreka [JOK

16 KonrtposbsHas paboTa 1o paszeny https://m.edsoo.ru

«YTI€BOIOPOIBD) bubmuorexa POII
https://resh.edu.ru/subject/29/10/

bubmuorexa [JOK

17 [IpenenbHblE OMHOATOMHEIE CIIUPTHL: https://m.edso0.ru

METaHOJI ¥ 3TaHOJI. BomopoaHast CBs3b bubnuotexa POII
https://resh.edu.ru/subject/29/10/

bubmuoreka [JOK

18 MHOr0aTOMHBIE CIIUPTHI: https://m.edso0.ru

STHJICHTJINKOIb ¥ TITHIICPUH bubanorexa POIII
https://resh.edu.ru/subject/29/10/

@ ) bubnuotexa [JOK

€HOJI: CTPOEHHE MOJIEKYIIBI,

19 (huznveckre U XUMUYECKHE CBOWCTBA https://m.edsoo.ru

’ bubmuorexa POII
TpHMEHEHHE https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK

20 Aubierupl: GopMasbIerui | https://m.edso0.ru

areTanbIerua. AIeToH bubmuorexa POII
https://resh.edu.ru/subject/29/10/

0 bu6mmorexa [IOK

JIHOOCHOBHBIE TIPEJIEBHBIE

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U hitps://m.eds00.1u

bu6mmorexa POII
yreyeHad https://resh.edu.ru/subject/29/10/

bu6mmorexa [IOK

IMpaktuueckas pabora Ne 2. «CoiicTBa https://m.edso0.ru

22 .

pacTBOpa YKCYCHOM KUCIOTBI» bubnuotexa POIII
https://resh.edu.ru/subject/29/10/

CreaprHOBas 1 OJICHHOBAS KUCIIOTHI, BubnuoTeka IHOK

23 KaK TPEICTABUTENN BBICIIUX https://m.edsoo.ru

KapOOHOBBIX KUCIOT bubnuoreka POIII




https://resh.edu.ru/subject/29/10/

bubmuoreka [JOK
MbL1a Kak COJIM BBICIIUX KapOOHOBBIX https://m.edso0.ru
24 .
KHCIIOT, X MOIOIIEE JIEHICTBHE bubmaunorexa POII
https://resh.edu.ru/subject/29/10/
CroskHbie 23GUPbI KaK MPOU3BOIHBIE bubmnorexa LIOK
25 KapOOHOBBIX KUCIOT. I mapomn3 https://m.eds00.1u
bu6mmorexa POII
CAOAHBIX SQHPOD https://resh.edu.ru/subject/29/10/
bu6mmoreka [IOK
26 JKupsl: rugponus, IpuMeHeHue, https://m.edso0.ru
OuoIOruYecKast poJib KUPOB bubnuotexa POII
https://resh.edu.ru/subject/29/10/
v . bu6mmoreka [JOK
TJIEBOJIBI: COCTAB, KiIaccH(pUKanusl.
27 Baxneiiue npeacTaBUTeNu: TIIIOK03a https://m.eds00.ru
’ bu6mmorexa POII
(pyxro3a, caxaposa https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
28 Kpaxmai u IeJuIron03a Kak IPUPOIHbIE https://m.edso0.ru
TIOJTUMEPBI bubnunorexa POIII
https://resh.edu.ru/subject/29/10/
KontposbHas paboTa 1o pasueiny bubinorexa IOK
29 «Kucnopoacoaep:xkaliie opraHMuecKue hitps://m.edso0.ru
bubmnorekxa POIII
COCAMHCHITD https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
30 AMWHBI: METHJIAMHH U aHUINH hitps://m.edso0.ru
) bubnuorexa POII
https://resh.edu.ru/subject/29/10/
AMMHOKHCITOTBI Kak aM(oTepHbIe bubmmorexa LIOK
31 OpPraHUYeCcKHUEe COESTMHEHMUS, UX https://m.eds00.1u
’ bubmunoreka POIII

OHOJIOTHYECKOE 3HAUCHUE. HeHTI/II[I:I

https://resh.edu.ru/subject/29/10/




benku kak npupoHbie

bubmuoreka [JOK
https://m.edso0.ru

1
32 BBICOKOMOJIEKYJISIPHbIE COEANHEHHS bubnuorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
OCHOBHBIE TTOHATHS XUMHUH https://m.edso0.ru
33 . 1
BBICOKOMOJICKYJISIPHBIX COSINHCHUI bubnuoreka POIII
https://resh.edu.ru/subject/29/10/
OCHOBHBIE METO/IBI CHHTE32 Bubmaorexa HOK
34 BBICOKOMOJICKYJISIPHBIX COCAMHEHHH. 1 https://m.edsoo.ru
- bubnuotexa POILI
FIACTMACCRL, RayHyI, BoJIoKHa https://resh.edu.ru/subject/29/10/
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




11 KJIACC

Ne

n/n

KoauyecTBO 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoThI

IIpakTu4yeckue
padoThI

Jara
H3yUYeHus

DyeKTpoHHBIE HU(POBHIE
o0pa3oBaTeJbHbIE pecypchl

bu6mmoreka [JOK
1 XHUMHUYECKUI dJIEMEHT. ATOM. 1 https://m.edsoo.ru
DJieKTpOHHast KOH(PHUTYpalysi aTOMOB bubnuotexa PO
https://resh.edu.ru/subject/29/11/
[Tepuoanueckuii 3akoH u [lepuonnueckas bubnmoreka IIOK
5 cHCTeMa XUMUYECKUX dreMeHToB /. 1. 1 https://m.edsoo.ru
MeHerneeBa, UX CBs3b C COBPEMEHHOMN bubnuotexa POII
TEOpHEN CTPOEHHUS AaTOMOB https://resh.edu.ru/subject/29/11/
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX DJIEMEHTOB U X COCJTMHCHUH Bbu6nuoreka LIOK
3 TI0 TPYIIIaM U TIeproiaM. 3HAuCHHE 1 https://m.edsoo.ru
HEPHOINYECKOTO 3aKOHA U CUCTEMBI bubmuoreka POIII
XMMHUYECKHX 311eMeHTOB JI. 1. https://resh.edu.ru/subject/29/11/
MeHeneeBa B pa3BUTHU HAYKU
CrtpoeHue BemecTBa. XUMHUYECKast CBA3b, bubmiorexa HOK
4 e€ BU/IbI; MEXaHU3MBbI 00pa30BaHUs 1 https://m.eds00.1u
KOBAJICHTHOM CBs13u. BoopogHast cBA3b bubmorexa POIL .
https://resh.edu.ru/subject/29/11/
BaneHTHOCTB. D1EKTPOOTPULIATEIBHOCTD. Bubnuoreka ]_[OK
c CreneHp okucIeHus. BemecTsa 1 https://m.edso0.ru
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO bubnmnorexa POIII
CTPOEHUS https://resh.edu.ru/subject/29/11/
TToHsATHE O TUCTIEPCHBIX CHCTEMAX. bubmorexa [IOK
6 HcTuHHBIE U KOJUIOUIHBIE PACTBOPHI. 1 hitps://m.€ds00.1u
bubnmuotexa PO

Maccopas A0JId BCUICCTBA B paCTBOPC

https://resh.edu.ru/subject/29/11/




HepHOI[HqGCKOfI CHUCTEME XUMHNYCCKHUX

Knaccudukamnus 1 HOMEHKIATypa Buoauorekxa ]_[OK
7 HEOPraHMYECKUX COETUHEHHUI. https://m.edso0.ru
I'eHeTHyecKast CBA3b HEOPTraHUIESCKUX bubnuotexa PO
BEIECTB, PA3JIUYHBIX KJIACCOB https://resh.edu.ru/subject/29/11/
Knaccudukamus XuMU4eckux peakinii B
HEOPraHHYECKOM U OPraHUIECKONW XUMUH. EH@I_I;I/OTeI;a HOK
8 3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH Bttgs' M. 8%03;?1
nOJIMoTEKa
COXPATICHIE 1 TIpEBPATCHIL SHEPTHIL HPH https://resh.edu.ru/subject/29/11/
XUMHUYECKHX PEAKIMAX ] o
bubmuorexa [JOK
9 CxopocTs peakin. OGpaTUMBbIE PEAKIIHH. https://m.edsoo.ru
XHUMHYECKOE PaBHOBECHE bubmuorexa POII
https://resh.edu.ru/subject/29/11/
IIpakTudeckas padora Ne 1. «Bnustane EE@I_I;I/OTGI? LOK
10 pa3nuHBIX (PaKTOPOB HA CKOPOCTh 5 [és. m.e 5%03;_[{1
b nOJIMOTEKa
XUMIACCROH peatiunt https://resh.edu.ru/subject/29/11/
DIEeKTPOIUTHYECKAS TUCCOIIHATIHS.
IMousitue o BogopoanoM mokasarene (PH) E:tI@I_I;I/OTeI;a HOK
11 pactBopa. Peakiyn noHHoro ooMeHa. 5 [és. M.t 5%03;_[{1
nOJIMOTEKA
r .
YAPOIHS OPTaniiccrux 1 https://resh.edu.ru/subject/29/11/
HCOPraHN4YCCKUX BECUICCTB
OKHCITUTETbHO-BOCCTAHOBUTEILHBIC E;I@I_I;I/()Teza HOK
12 peakuuu. [Torsrue 00 anekTpomm3e PS.//M.€0s00. 1
aCITaBOB U PacTBOPOB COJIEH bubmorexa PIII
P pactTeop https://resh.edu.ru/subject/29/11/
bu6mmorexa [IOK
13 KontpobHas pabota 1o pasaeny https://m.edsoo0.ru
«TeopeTnueckre OCHOBBI XUMHID bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
14 MerTauibl, UX MOJOKEHHE B bubmuoreka [JOK

https://m.edso0.ru




anemenToB /. 1. MenneneeBa u
0COOCHHOCTH CTpOeHHS aToMOB. O0IHe
(huzruecKkre CBOKCTBA METAINIOB

bubauoreka POIII
https://resh.edu.ru/subject/29/11/

bu6mmoreka [JOK
15 CruiaBbl METAIIOB. DIEKTPOXUMHYECKHI https://m.edsoo.ru
PSII HATIPSDKSHU I METaIIOB bubnuoreka POIII
https://resh.edu.ru/subject/29/11/
XUMHYECKHE CBOMCTBA BAXKHEUIINX bubnnorexa LIOK
. . N https://m.edsoo.ru
16 METaJIJIOB (HATPUH, KaJlui, KaJbIUi,
MarHuH, aTFOMUHIN ) 1 X COSTMHCHHI bubnmorexa PIL
’ A https://resh.edu.ru/subject/29/11/
bu6mmoreka [IOK
17 XHUMHYECKHE CBOMCTBA XpOMa, MEIH M UX https://m.edso0.ru
COCIMHEHUM bubmnorexa POII
https://resh.edu.ru/subject/29/11/
bu6mmoreka [JOK
18 XuMHUECKHE CBOWCTBA LIMHKA, JKeJe3a U https://m.edso0.ru
UX COEIUHEHUN bubmuoreka POIII
https://resh.edu.ru/subject/29/11/
[Ipaktrnueckas padora Ne 2. "Pemenue bubinorexa HOK
https://m.edsoo.ru
19 9KCIIEPUMEHTAIBHBIX 33/1a4 [10 TEME
«MeTamiin" bubnuotexa POII
https://resh.edu.ru/subject/29/11/
HewmeTtanisl, nx mooxxeHue B Bubnuoreka HOK
20 IMeprou9ecKoii cHCTEME XMMHYECKHX https://m.edso0.ru
snemenTos JI. U. Menneneesa u bubnuorexa POII
0COOEHHOCTH CTPOEHHS ATOMOB https://resh.edu.ru/subject/29/11/
®dusnyecKre CBOMCTBA HEMETAIIIOB. Brbmorexa [IOK
https://m.edsoo.ru
21 AnnoTponus HeMeTaIJIOB (Ha IpUMepe
KHCI0poJa, cepbl, pochopa u yriaepoaa) bubmmorexa PIIII
poAa, Cepl, pa 1 yIiepon https://resh.edu.ru/subject/29/11/
22 XUMHYECKHE CBOMCTBA I'aJION€HOB, CEPBI U bu6mmoreka [JOK




HAX COeINHEHUN

https://m.edso0.ru

bu6mmorexa POIL
https://resh.edu.ru/subject/29/11/
bubmuoreka [JOK
23 XuMuuecKue cBoMCTBa a30Ta, pocoppa u https://m.edsoo.ru
UX COCAMHEHMI bubmuorexa POII
https://resh.edu.ru/subject/29/11/
bubmuoreka [JOK
XUMHYECKHE CBOWCTBA yTIIEPOIa, https://m.edso0.ru
24 N
KPEMHUS ¥ UX COEAMHCHUH bubanorexa POIII
https://resh.edu.ru/subject/29/11/
bu6mmoreka [IOK
25 IIpuMeHeHre BaXKHEMIINX HEMETAIIIOB U https://m.edso0.ru
UX COCIMHEHHI bubmnorexa POII
https://resh.edu.ru/subject/29/11/
O0o0061IeHNe U CUCTEMATH3AIUS 3HAHUI Bbubnuorexa [IOK
o Teme «HemeTamneny. Beraucienus mo https://m.edso0.ru
26 .
YPaBHEHHSIM XUMHYIECKHX PEAKIIUi 1 bubnunorexa POIII
TEPMOXUMHYECKHE PACUETHI https://resh.edu.ru/subject/29/11/
[IpakTrnueckas padota Ne 3. «Pemenue Bubmiorexa HOK
27 SKCIIEPUMEHTAIIBHBIX 3a71ad IO TeMe hitps://m.edsoo.ru
S bubmnorexa POII _
https://resh.edu.ru/subject/29/11/
bu6mmoreka [JOK
28 KourposnbeHas pabora 1o reMmam https://m.edsoo.ru
«Metame» 1 «HemeTamisn bubnuorexa POII
https://resh.edu.ru/subject/29/11/
i bu6mmorexa [IOK
€OpraHuYeCcKre ¥ OPraHuYeCKue
29 kucnoTel. Heoprannueckue u hitps://m.eds00.1u
bubmnorekxa POIII
OPTATITCCIHE OCHOBAI https:/resh.edu.ru/subject/29/11/
30 AmMdoTepHble HEOPraHUIECKHE U Eunbmiorexa LOK

https://m.edso0.ru




OpraHUYECKUE COCTUHCHUA.
TI'eneTnueckas CBsI3b HEOPraHn4€CKux 1
OpraHNYCCKUX BCUICCTB

bubauoreka POIII
https://resh.edu.ru/subject/29/11/

Ponb xumun B o0ecreueHun Bbu6mmorexa LIOK
31 3KOJIOTMYECKOM, IHEPTETUUECKON U 1 https://m.edsoo.ru
MHUIIEBON 0€30TaCHOCTH, PA3BUTHH bubnuotexa PO
MEIULIUHBI https://resh.edu.ru/subject/29/11/
[Mpeacraienus 06 0OIMX HAYIHBIX bubmnorexa LIOK
32 MPUHIIUTIAX TPOMBIIUICHHOTO TTOTy9IEeHUS 1 hitps://m.eds00.ru
Ba)KHCHIIIMX BEILIECTB Bubmzorexa POLI .
https://resh.edu.ru/subject/29/11/
bubmuorexka [JOK
33 YenoBeKk B MUPE BEILIECTB M MaTEPUAIIOB 1 hitps://m.edso0.ru
bubaunorexa POII
https://resh.edu.ru/subject/29/11/
bu6mmorexa [IOK
https://m.edsoo.ru
34 XuMus ¥ 3I0pOBbE YeJIOBEeKa 1 Brbmorexa PRI
https://resh.edu.ru/subject/29/11/
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IJIS1 YYHEHUKA

1. Xwumusa, 10 xmacc/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYCHHOU
0TBETCTBEHHOCTBIO «/IPODAY»; AxmumonepHoe obmectBo «M3maTenbcTBo
«IIpocsemienne»

2. Xwmus, 11 xmace/ Tabpuensa O.C., OOmECTBO ¢ OTrpaHUYEHHOM
0TBETCTBEHHOCTBIO «/IPODAY»; AxuumonepHoe obmectBo «M3maTenbcTBo
«IIpocsemenue»

METOJAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

1. Xumusa, 10 xmacc/ T'abpuensn O.C., OOmECTBO € OrpaHUYECHHON
OoTBeTCTBEHHOCTBhIO «JIPO®A»; AkiuonepHoe o0mectBo «l3naTenscTBO
«IIpocsemenue

2. Xumuga, 11 xmacc/ Tlabpuensa O.C., OOGmiecTBO ¢ OrpaHUYEHHOMN
OoTBeTCTBEHHOCThIO «JIPODA»; AkmuonepHoe o0mectBo «l3naTenscTBoO
«IIpocBenieHue»

3. XuUMusl. 10-11 KJ1acc. KonTtponbsHbIE u IIPOBEPOYHBIE
paboThI K YYEOHUKY 0. C. ["abpuensna «Xumusl.
10 -11  xmacc.  ba3oBeiii  ypoBeHb»:  ydeOHOe  mocodme  /

O. C. I'abpuensn u ap. — M.: JIpoda.

SJIEKTPOHHBIE IM®POBBIE OBPA3OBATEJIBHBIE PECYPC
1. bubmoreka [IOK
https://m.edsoo.ru

2. buomoreka PDOIII
https://resh.edu.ru/subject/29/11/

3. buonuoreka POIII
https://resh.edu.ru/subject/29/10/
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