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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWUMUU Ha YPOBHE CpEAHET0 OOIIero oOpa3oBaHUs
pa3pabotana Ha ocHoBe dexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®@enepanunny», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTEbHOM MPOTpaMMbl CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepalibHOM  rOCYJAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoi
Oenepanuy, peaqu3yOINIMX OCHOBHBIE 00pa3oBaTeibHBIE MPOTPaAMMBI, U
OCHOBHBIX TONOKeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuxcsl CpeAcTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie ToyioxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH ILIEJICH,
colepKaHusl, Pe3yJIbTaTOB OO0yuYeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHU3aIliy, SBISETCA HEOThEMJIEMON dYacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM peaju3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJIOBEeKa, a TakKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBI0 M TPUPOJHOW cpene. Peanusyercss xumuueckoe oOpa3oBaHue
00yyJaromuXxcs Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHus CpelICTBaMU Y4eOHOTO
npeamMera «XHUMHS», COJIEpKAHUE U TIOCTPOCHHE KOTOPOrO OIpENENCHbl B
nporpaMme 1O XHMHUH C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIBHOU JKM3HH OOIIECTBA, a TakkKe C y4ETOM
oOmux 1ened W TNPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odriero oopazosanusi B Poccuiickoii denepanum.

XuMusl KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOyIO poOJib B
COBPEMEHHOW IMBWIM3AINHN, B CO3/IaHUMA HOBOW 0a3bl MaTepHUATbHON KYJIBTYPHI.
Ona BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKAIOUIEM MHUpE KaK O €JUHCTBE
OPUPOJIBI U YeJOBEKa, KOTopoe (opMUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aUMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aUMOJAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUs CTaJIa
HEOTHEMJIEMOMN YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uieHa oOmectBa. COBpeMEHHass XMMHS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBlieHA Ha peELIeHne
rJ100aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEJIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUUIIAMH CPEIHEr0 OOIIETro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3Y4YE€HHs]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIUMYI0O HM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHHUS B JKU3Hb COLMYyMa, IPOJOKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMHE  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIeH XUMUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NAHHON CHUCTEMBI 3HAHUU IIPU HU3Yy4YECHUHU
npeaMera oOecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranumyeckas xumusi» u «OO0mias u
HeopraHuyeckas XuUMHus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0JAa K U3Y4YeHUI0 y4eOHOro wMarepuana M oOyCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce OpPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIIEKTPOHHBIX
NOpENCTaBICHU O CTpOoeHHH BemecTB. (CBeleHUs 00 H3y4aeMblIXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHHW. B Kypce OpraHM4ecko XHWMHUM NOJY4YarOT pPa3BUTHUE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIE
IPEICTaBICHUS O XMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[lon HOBBIM yrjaoM 3peHuss B HpeameTe «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs M3yYECHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan H (PaKTOJIOTMYECKUE CBEAEHUS O BellecTBaX U
xuMuueckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIass U HeOpraHudeckas
XUMUSD» 00ydaromuMcsl IPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IO3ULIUH,



rIIy0Ke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH H3TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIOIICH.

Enwnas cucreMa 3HaHWN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAaKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 knaccos
AJIEeMEHTaMHU COJIEPKAHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
JESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKCHHUS K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBATh WHGOPMAIUIO U
NpPUMEHATh € IS TIOTIOJHEHUS 3HaHWHM, peIIeHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTATILHBIX MCCIIEI0BATENBCKUX 3a/1a4u. B 11e10M coaepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopMupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocohckux HACH, TaKUX KaK: MaTepUaTbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHUpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, T[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKHUX IPoOieM, a
Takke Mpo0JIeM cOepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTepPHUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHHS, pPa3BUTUS W COIMATHM3AIUA
oOydJaronmxcsit TPUHAThIE MPOrpaMMON MO XHMHUM TOJIXOJbI K OINPEIETICHHUIO
colepKaHUsT M TIOCTPOCHHUS TIpPeAMETa MPEeayCMATPUBAIOT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Bo€ 3HAUEHUE s
pPa3MUYHBIX BHJIOB JICSITCIBHOCTU: pEIICHUS TMpoOJieM, TOWUCKa, aHalu3a W
00paboTku uHbopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHUSI OTIBITA TPAKTUYECKON
U HCCNE0BATENIbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEIHET0 OOIIETro 00pa3oBaHMs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEpPUCTUKHU IIeJIe HW3Yy4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTHUYECKOU
JIESITETHHOCTH YE€JIOBEKa M KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMEeTa SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUS TJIaBHBIMHU UEISIMU H3Y4YEHHUs TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SBHIAIOTCS:

e (¢dopMuUpOBaHHWE CHCTEMBl XHUMHUYECKHUX 3HAHUM KaK BaKHEHIICH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpAa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC MOHATHS, (PYHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IICHN MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJICHHUE C HCTOPHEH
UX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX IMO3HAHUS
BEIISCTB M XUMHUYCCKUX pEaKIHWi, HEOOXOMMMBIX ISl TMPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUYECKON U TTIOBCETHEBHOM JKU3HMU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JCATEITHLHOCTH, CBI3aHHBIX C HAOTIOJICHHEM U
OOBSCHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM  IPaBHII
0e301acHOro oOpaIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenpHas XapaKTepUCTHKA TICJICH U 3a/1a9 U3y4eHUS
peaMeTa B IPorpaMMme 1Mo XUMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeliHero olmiero oopazoanusi. Ceromns B
NPENoJaBaHN XUMHH B  OOJIbIIEH  CTENeHW OTHAETCA  MPEANOYTECHUE
MIPAKTUYCCKON KOMIIOHCHTE COJACpKaHWS OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpPTraHU3aIluy, BIAACIOIIETO HE
HAO0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMH U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEaNbHON JKU3HU
JUTSI pEIICHUS TTPAKTUYSCKUX 3a]1ad.

B cBa3m ¢ 3TMM mpu W3ydeHWW TmpeaMeTa «XUMHUS» JOMHHHPYIOIIEEe
3HaYCHHE MPUOOPETAIOT TAKKE MENIN U 33/1a4H, KaK:

ajanraius oO0y4aronuxcs K YCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPaMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HCHHBIX CUTYAIIUAX, CBSI3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHHe y OOy4arONIMXCS KJIFOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAJIbHOEC 3HAYCHUE [UIS Pa3IUYHBIX BHJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(pOpPMALINH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TIO3HAHUM XHWMHUH, a TaKXkKe i1 OIEHKH C TO3UIUN
AKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPENy;



pa3BUTHE TO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUaIONNXCs: CIIOCOOHOCTH CaMOCTOSTEIHHO MPHUOOPETATh HOBBIC
3HAHUS 110 XMMHUHU B COOTBETCTBHUH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIH30BATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJI TIONCKA W aHa/n3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUK XUMHUYECKOTO COJIEP KaAHMUS;

(dopMuUpOBaHKE U pa3BUTHE Y 00YUJAIONIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOI0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU TUTAHUPOBAHWHM W TIPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKON
HANpPaBIEHHOCTH XUMHUHU, €€ BAKHOW PONHM B PEHICHHH TIOO0ATBHBIX TPOOIIEeM
PaIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS SHEPTETHUCCKUX PECYpPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OepekHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHSITHS TPAMOTHBIX DEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueObHOM maHe cpeaHero oOwiero oOpa3oBaHMsS NPEIMET «XUMUD)
0a30BOT0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD.

OO61iee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMHUHU, Ha 0230BOM YPOBHE
cpeaHero oOriero odpazoBaHus, coctaBisieT 68 vacoB: B 10 kimacce — 34 yaca (1
yac B Heento0), B 11 kimacce — 34 yaca (1 yac B Heemio).



COJEPXAHUME OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHnyecKol XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTepHANIOB. Teopusi CTPOEHHsS OPraHUYECKHX
coenunennit A. M. bytnepoBa, €€ ocHOBHbIE MOJI0KeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKMX BemecTB. [ omonorus, wuszoMepus. XuUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienue o kiaccupukaluyu opraHnyeckux BeuiecTB. Homenknarypa
OpPraHMYECKHUX COEAUHEHMH (CHUCTeMaThyecKas) M TpUBUAIbHBIE Ha3BaHUs
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB M WX IpPEBpalICHUI:
O3HaKOMJIEHHE ¢ oOpa3liaMu OpraHMYeCKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpPraHMYEeCKMX BEUIECTB, HAONIOJACHHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUIO OPTaHUYECKNUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMW psan. Meran u 3TtaH —
OpoCTEeMIINE NPEACTaBUTENN aJKaHOB: (PU3NYECKME U XHMUYECKUE CBOMCTBA
(peakuuu 3aMelleHus] U TOPEHUs), HAXOXJIEHUE B TMPUPOJE, MOJYyUYECHUE U
IpPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHUM Psii. DTUIIEH U MPONUIEH —
OpocTeiline NpeACTaBUTENN aJKEHOB: (PU3NYECKHME W XHMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TaJOICHUPOBAHUS, TIUApPATAlUU, OKHUCICHUS WU
NOJINMEPHU3ALINH ), TOJYYEHUE U TPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metunOyrtaguen-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunnu). [lomyyeHue CHHTETHYECKOIO
KaydyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIETUIICH
— MPOCTEHIINHA NpPEICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHMsI ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHEe, (PU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYEHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOayueHue u npumeneHue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckas CBsS3b MEXKIY YIVIEBOJOPOAAMH, NPHHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHUKH YTriA€BOAOPOJOB. [IpupoaHblii Tra3 W MONYyTHbBIE
HedTsaHbie Ta3pl. Hedpts m €€ mpoucxoxnenue. CrocoObl mepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYEeCKHil), nuponu3. [Ipoaykrsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX MpPEBpallCHUI:
O3HaKOMJIeHHE ¢ oOpa3laMu IUTaCTMAcC, KaydyyKOB U PE3UHBI, KOJUIEKIHUU
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON pabOThl: MOJYyUYEHHUE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHMIO XUMHYECKOW peakuuud (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 110 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUH).

Kuciiopoaconepskamue opraHu4ecKue coeJMHeHusl

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOCHHME,
¢usnyeckue MW XUMUYECKHE CBOMCTBA (pEakUH C aKTHUBHBIMH METaJlIaMH,
rajoreHoBOJIOPOJIaMH, TOPEHUE), NpPUMEHEHHE. BOIOpOIHBIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE METaHOJa ¥ ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbIE ~ CHOUPTBL. OJTWIEHIJMKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTaJllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHbIE CIUPTHI). JleiicTBue Ha
opranusM yenoBeka. [[puMeHneHrne rimmuepuHa u STUIIEHIJIMKOJIS.

@®eHoJI: CTPOCHHE MOJIEKYJbl, (PU3NYECKHEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocth Penomna. [Ilpumenenue genomna.

Anpperunpl M kemowuwvl. DPopManmplErHl, ALETAIBIACTHI: CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHMCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalun), modydeHue U MpUMEeHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(Qupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KucHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorndeckas
POJIb XKHUPOB.




VYrneBoabl:  cocraB, KilacCU(HKanus — YrieBoJoB  (MOHO-, JU- H
nosivcaxapuabl). ['Ioko3a — npocTeinii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJCHUCTBHE C
ruapokcuom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnonosa kak npupojsbsle noaumepsl. CTpoeHne Kpaxmana u
Heuosio3bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUApPOJIH3,
KauyeCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpALICHUI:
poBe/ieHHe, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(Il), B3ammopeicTBUE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuétHble 3anayu.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOJIYKTa PEAKIMHU IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHuyeckue coeAuHeHus. dusnueckue
U XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornuyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, IE€HATYpALMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpaALICHUI:
HAOJIIO/ICHHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OCJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKUU OEIKOB.

BbicokoMoJIeKY IsIpHbIE COeIUHEHH S

OCHOBHbIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHC CAIHSI.

OKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX IpPEBpallCHUI:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXxnpeaMeTHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TOHSTUW, TaK W TOHSTUU, SIBIAIOIIAXCS CUCTEMHBIMHU JJIsI OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0muIme ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SBJICHUE, HAYYHBIN (DaKT, rUTOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiacCUu(PUKalus, MePpUOAUIHOCT, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

®usuka: MaTepus, DOHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpraHHU3ME,
dboTOoCMHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,
pecypcsl.

TexHoOJIOTUSA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBHOIO MUTaHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEeNapaThl, MAaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEpPreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeieNieHus JIEKTPOHOB MO OpOUTAIIM B aToOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Iepnognueckuil 3akoH U Ilepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. U. MenneneeBa. CBsi3b NepuOAUYECKOro 3aKkoHa U lleproanyeckoi cucTemsl
xumudeckux asneMeHToB . M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TIPyNIaM U MEpPHOJIaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBS3b. BHAbI XHMHYECKON CBSI3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTauimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBSI3W (OOMEHHBII U JOHOPHO-
aKkienTopHblil). BomgopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucieHus. FIOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEMIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peaknusa.  Kiaccupukanmms  XUMHUECKMX — peakmuii B
HEOPraHMYEeCKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NPU XUMUUECKUX PEAKLIHSIX.

CKOpoCTh peakiyu, e€ 3aBUCUMOCTh OT pazuyHbIX PakrtopoB. OOpaTuMbIe
peakunu. XuMmu4yeckoe paBHoBecue. DakTopbl, BIUSAIOMKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTpoiuTuueckas nucconnanus. CuiabHbIE U clla0dblie AIeKTponThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB M HMX MPEBpALICHUN:
neMoHcTpanus tabnun «lleproauyeckas cucrtema XuMuIeckux smeMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOII0JEeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHUBEPCAIBHOTO HWHIMKATOpPa, PpEaKIUW HOHHOTO OOMEHA),
IPOBEJICHUE TIPAKTUYECKOM paboThl «BnusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKLIUM.

Pacuérnbie 3amaun.

Pacuéter 10 ypaBHEHMAM XUMHYECKHX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETBI, PAaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumust

Hemeramnel.  Ilonoxenune HemeraiuioB B Ilepuoandeckoil  cucreme
xumuueckux sneMentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
@u3nuecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpPOJIa, cephl, hocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHMs)) W HMX  COCAUHEHUNA  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHnEe BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMU.



Meramnsl. Ilonoxenue meramioB B llepuoanueckon cucreMe XMMHUYECKUX
sanemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiuioB. O0mume ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DNEeKTPOXUMHYECKUH PsIJl HAIIPSKEHUN METAIIIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAIOB (HATPUM, KaJIMi, KaJbLIHM,
MarHui, amoMUHUHN, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHECHUIA.

OOGmue crmocoObl MoJIydeHus MeTauioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3aJ]]a4, HaOJI0JICHUEe M OINHCAHHE JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yei, KAYeCTBEHHbIC PEAKI[MU Ha KATUOHBI METAIJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa M 00BbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMU BEUIECTB,
pacu€Tbl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XuMus U KM3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTU, Pa3BUTUM MeIUIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEpPUATIOB: BAXKHEUIINE CTPOUTEIbHBIE
Marepuaidbl, KOHCTPYKIIMOHHBIE MAaTE€pHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
Matepuanbl JJs JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yao0peHus.

XuMHUsL U 3I0pPOBbE YEIIOBEKA: IpaBUJia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MaCHOTO KCIOIb30BaHUS MPENapaToOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3yYeHMH  OOmed u
HEOpPraHU4ecKorM XuMHuM B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIUXCS
CHUCTEMHBIMM JJIs1 OTAEIBHBIX TPEIAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHSATHS: HAyYHBINH (PaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(PUKAIMS, TEePUOJANYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®usuka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB, BEIIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTyPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATbBI

O®I'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
OoOyJaronMMucsi MPOTrpaMM CpelHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W TpeIMeTHbIM). HayuyHo-mMeToaudeckoil OCHOBOM st
pa3paboOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS IMPOrpaMM CpeaHEro oOIero
00pa3oBaHUsl SIBISETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM IOJXOJOM B CTPYKType
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs) Ha YpPOBHE CPEOHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHME OOYYaIOIUMHCS POCCUUCKON TPaXKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIEICHUIO;

HAJINYKUe MOTUBAIMH K O0yUECHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTH HA OCHOBE
KJIFOUYEBBIX IICHHOCTEH U UCTOPUYECKUX TPAAUIIMK 0a30BOM HAYKH XUMUU,

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YaroOlIMXCsS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA yYCTAHOBKAMHU, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JAOCTUTAalOTCA B
EIMHCTBE YYEOHOW ¥ BOCIUTATEIHLHOW JEATEIPHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieaJaMd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMaMUd W  TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAaHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yJarommxcs.

JIn4yHOCTHBIE pE3yibTaThl OCBOEHHA MpeAMeTa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TPAKTUUECKON JesATEeIbHOCTH
00yyaromuxcsi Mo peaau3aliui MPUHATHIX B 00IECTBE IIEHHOCTEHW, B TOM YHUCIIE B
YacTu:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUSI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PELIEHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ PA3IUYHBIX BUJIOB YU€OHOH AEATEIbHOCTY;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHU,

yB@XEHUA K MPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMUS TOIO, YTO JOCTH)KEHMSI HAayKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpPECAa M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOLIEM
aHaJin3e MHPOpPMAIUU O MEPEOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAILIMH, CBA3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KYJbTYPHbI 310POBbS:

NOHUMAaHUsl IEHHOCTEH 30pOoBOro © 0Oe30MmacHoro oopasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui 0O€30MacHOro OOpalleHuss ¢ BEHIECTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0OPOBbIO U KU3HU JIIO/IEH;

OCO3HaHUsl TOCNEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOsIeHUs
aJIKOr0Jisl, HAPKOTUKOB, KYPEHHS]);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 33734
COILIMAJIbHON HAIMpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3yUEHHUIO MPodeccuidl pa3auvyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU IS TEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUU
oOpazoBaHus, Oyaymiell mpodeccuy W peanu3alid COOCTBEHHBIX >KHU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEJIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIKCHUN XUMUU IS
pelIeHusl BOIPOCOB PAllMOHAIBHOTO TPUPOI0TI0JIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, IPUHOCIIIMX Bpel OKpPYKaroLeu
IPUPOAHON cpejie, YMEHHsSI IPOrHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIECTBEHHON MPAKTUKH;

NMOHUMAHMS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU IETOCTHOTO
IPEICTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWU TMpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHMH JJI1  COBPEMEHHOMU
IUMBWIN3ALMU: B €€ TyMaHUCTHUUYECKON HAMpPaBICHHOCTH U BaXXHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUaIbLHON KYJIbTYpPBI, PEIICHUN TIO0ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMUIIMHBI, 00CCTICYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KU3HM KaXKJIOrO YJieHa
00I1eCcTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TMOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJIICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEJIBHO HCIIOJIb30BaTh XUMHWYECKHWE 3HAHUSA U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

UHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M CIHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMoOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSIM TpyJAa B paznuyHbIX chepax mpodeccruoHambHOM

NEATEIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHUS Ha
YpOBHE CpeAHero o0miero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE 1St dbopmupoBaHuUsl MHPOBO33PEHUS 00yYaroIMXCs
MEXIUCHUIUIMHAPHBIE (MEXMPEIMETHBIE) OOIEHAYYHbIE MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKYy METOJOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBICHUE,
mpolece, CUCTeMa, Hay4YHbIH (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpUsi, UCCEOBAHUE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBbIC yueOHbIE NEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUU 00yJaroIInXcs;
CIIOCOOHOCTH 00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHUBEPCAJIbHbIE YYeOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4e€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUAMMU.

OBiaaenue YHHMBEpPCaJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOoruYecKne aeicTBUS:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIICIIATh XAPAKTEPHBIE NPU3HAKU TOHATHM M YCTAaHABIMBATh WX B3aHMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSCHEHUS! OTACIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUA M KpPUTEpUHM JJs KiIacCU(PUKAUUU BEIIECTB U
XUMHUYECKUX PEAKIUN;

yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B pPaccMaTpHUBAEMBIX
ABIICHUSAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMUHU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUIL
3HaK (CHUMBOJI) »JJIEMEHTAa, XUMUYecKas (opmylia, ypaBHEHHE XHWMHUYECKOU
peaKkUMy — MpU PELIEHUU Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTHYECKUX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuu;

(GopMyIMpOBATh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI A1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMbIX CYKJIECHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HaOII0JaTh 32 XOAOM
npoLecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (OopMyJIUpOBaTh
0000111€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIONCKY METOJOB pEUICHUS IPaKTUYECKUX 3a1ad, IPUMEHEHUIO pa3JInYHbIX
METO/I0B [TO3HAHMS.

3) padora ¢ uHpopmanuei:

OpUEHTHPOBATbCS B PA3IUYHbIX MCTOYHHMKAX HH(popmanuu (Hay4dHO-
HOMYJIsSIpHAst JUTepaTypa XMMHMUYECKOTO COJEp)KaHHUsA, CIpaBOYHBIE MOcoOus,
pecypcbl HTepHeTa), aHanmM3upoBaTh UHPOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
pe/ICTaBJICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMYHBIE METOJbI MPU TOUCKE U
oTbope wuHPOpMALUM, HEOOXOAWMOW ISl BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEICIIEHHOTO TUIIA,

npuoOpeTaTh OMBIT KCIOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uH(popmaIiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHSATh MEXKIpeaAMEeTHbIe ((Qu3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTJISTHOCTH.

Ogj1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMO TeMbI B XOJI¢ AUAJIOTa U/WiIn
JUCKYCCUH,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  TMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIIUEH pe3yIbTaTOB ITO3HABATEIBHOW JCSITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMU TTPHU BBITIOITHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIIECOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealu3alud y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBy1ajieHHe YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NEeSTENbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJHUPOBAaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIaraéMblid aJroput™M ACUCTBUN Mpu
BBITIOJTHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamoOoJee
3¢ EeKTUBHBIN CMOCO0 HMX penieHus ¢ Y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
¥ CAMOOIICHKH.

IHHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHpa, POJM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B  (OPMUPOBAHMM MBIIUICHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHOHATBHOM IPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs! TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO UM MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpass  BKIIKOYACT:
OCHOBONOJIATAIOIINE TOHATHS (XMMHYECKHWA DJJIEMEHT, aTOM, JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (YHKIMOHANbHAS TPYIIIa,
paguKai, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUMN PsJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXaluMe B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacCHOM HCIIOJB30BAHUU BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTU YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOUIME MOHATHS MPH
OTMCAaHUU COCTaBa, CTPOCHUS U IIPEBPAICHUN OPTaHUYECKUX COSIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTAaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJl OPTaHMYECKHX BEUIECTB I WIUIFOCTPALMU HX
XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIJIEHKHOCTh H3YYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne CoeAuHEHUN (yriIeBOJOPOABI, KHUCIOPOJ U a30TCOJICPIKaIIUe
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaThb HMM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUSI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AlleTUJICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHoN, (HopManbAeTu]], aleTaabIerua, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BBl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranunveckux BemiectB A. M. bytnepoBa /st 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(OPMHUPOBAHHOCTh  yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue W XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, JTWJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, ATaHOJ], ATUJIECHIJIUKOJb,
TJIMIEPUH, (EHOJM, aleTalbJACTH]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSA3b MEXJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOJIOPOJTHOTO
Colpbid  (HE()Th, NPUPOIAHBIM Ta3, Yyrojib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuyu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYEHUH BEILIECTB U
XUMUYECKUX SBJICHUMN (HaOJIOJeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS ISl TPUHATHS pEHICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
MOCY/IOl U J1Ta0OpaTOPHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh yMEHUW ITUTAHUPOBATH U BBIMOJHITH XUMHYECKUH
AKCIIEPUMEHT (IIpeBpallleHHs] OPraHUYECKUX BEIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
STUJIEHAa M U3Yy4YEHHE €ro CBOMCTB, KA4YeCTBEHHbIC PEAKIMU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB NMPU HArpEeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MACHOCTH TpU OOpaIlleHuu C
BEIIECTBAMHU U J1AOOpPATOPHBIM OOOpPYJOBaHUEM, TPENCTABISATh PE3YIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHpOpPMAINIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOM
uHopmanmu, UaTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  TpaBHJIa  JKOJIOTHYCCKH
1EJIeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOIHON Cpeabl, 0CO3HABAThH
OMAacCHOCTh BO3JICMCTBUSI HAa >KHUBBIE OPraHU3MbBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbici Tokaszarens [IJIK, moscHsITh Ha mpuMepax crmocoObl
YMEHBIICHUS W TMPENOTBPAICHUS WX BPEIHOIO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL  CIENBbIX M ClIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nmis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUA Kypca «OOImass u HeopraHUYecKas
XUMUSD» OTPakKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHMM MBINUICHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIMOHATBHOM IPAaMOTHOCTH, HEOOXOIUMOM IS pElIeHUS! TPAKTUYECKUX 33124
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN BJIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHbIE OpOUTATM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBS3b
(KOBaJIeHTHAsl, MOHHAsS, METAJTMYECKas, BOJIOPOJIHAS ), KPUCTAJUIMUECKasl PElIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PaCTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTHYECKAS] JOUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTHU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHMMAHHUS NPUYUHHOCTH HU
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAaKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM NEITEILHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME IMOHSATHS MPH
ONMKMCAaHUU HEOPTAaHUUECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHH HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIHMKY MJIs
coctaBieHusi (HOpPMYJ BEIIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAS, METaJUIMYECKasi, BOJAOPOJIHASL) B COCIMHEHUSX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHI YCTaHaBIIMBATh PUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeNeNEHHOMY KIaccy/TpyIie
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOIUYECKOrO 3aKoHa J.
N. MeHnneneeBa u IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOITYIO, 00BICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOECHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuoanueckoil cucTteMbl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, MCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTaNy, «3HEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COCIUHEHUU
1o nepuoaam u rpynnam llepuonnueckon cucremsl XUMUYECKHX 3i1eMeHTOB 1. .
Menaeneena;

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMHAYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKIY HEOpraHM4eCKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHX PEAKLIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pPa3NUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIHIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCIICHUS JJIEMEHTOB, OOpaTHUMOCTH
peaKklMM, YYaCTHIO KaTaanu3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHHSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKInii HOHHOTO 0OMEHA, YUUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKIINU UAYT 10 KOHLIA;



c(OPMUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KaueCTBEHHBIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPTaHMYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacKpbIiBaTh CYIIHOCTh OKHUCJIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
JTUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKkiuu OT pa3INYHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U
IKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCy/Iol U J1TabOpaTOpHBIM OOOpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJIHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHUIA BOJAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONpENENeHUE Cpelbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHNKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE SKCIEPUMEHTAIbHBIX 3aJad 10
TeMaM «Metams» U «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TpU OOpaIlleHUHU C BEUIECTBAMH U JIa0OpAaTOPHBIM 000pYAOBaHUEM,
MPENCTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (HOpMyIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(popMalMIO, TMOJYy4YaeMyK M3 Pa3HbIX MCTOYHUKOB (CpPEIACTBA MacCCOBOM
KOMMYHUKalK, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  TpaBHJIa  JKOJIOTHYCCKH
1EJIeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEUIECTB, TIOHUMAs
cmbeicn mokasarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
pPEAOTBPAILCHUS UX BPEAHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS 00Y4YaroIIuXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIICCTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJ1eKTPOHHbBIE

HaumenoBanue

Ne (uudposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMpPorpamMmbl padoTbl padoThI

pecypcbl

Pa3znen 1. Teoperuueckue 0CHOBBI OPraHUYeCKOM XUMUM

1.1

[Ipenmer
OpraHU4YeCKOu
xumuu. Teopust
CTPOEHUS
OpraHUYEeCKUX
coenuHeHuit A. M.
byrtneposa

Hroro no pasaciny

Paspnen 2. Yriaesoaopoabl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHbI

2.2

Henpenenbueie
YIJIEBOJOPOBL:
AJIKEHBI, AJIKAJINCHBI,
AJIKUHBI

23

Apomarnyeckue
YTJIEBOIOPOABI

24

[Tpuponnsie




HACTOYHUKH
YTIIEBOAOPOAOB M UX
nepepadoTka

Hroro no pazaeny 13

Paznen 3. Kuciiopoacoaep:kaniue oprannyecKue coeIuHeHUst

3.1 Cnuptel. Genon 3
Anbaeruasl.
19 Kap6onoBesie .
KUCIIOTHL. ClI0KHBIE
3(hups
33 VrieBoasl 3 1
Hroro no paszneny 13

Pa3znen 4. A3oTconepxkaniue OpraHnyeckue coeIuHeHus

AMUHBL.
4.1 AMHWHOKHUCIIOTHI. 3
benkn
Hroro no pazneny 3

Paspnen 5. BeicOKOMOJIeKYy I pHBIE COCIHHEHUS

[Tmactmaccel.
5.1 2
Kayuyku. Bonmokna
Hroro no pazaeny 2
OBILEE KOJIMYECTBO 34 )

YACOB I10 ITPOTPAMME




11 KITACC

Kouan4yecTBo yacos D1eKTPOHHBIE
HaumeHnoBanue
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasbnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbl padoThI
pecypchbl
Pa3znen 1. Teopernueckne 0CHOBbI XUMUM
CrtpoeHune aTOMOB.
[lepronnueckuii 3aKOH
11 u [lepnonnueckas 3
' CHCTEMA XUMHUYECKHX
snemenTtoB 1. 1.
Menneneera
CrtpoeHue BemecTna.
1.2 MHoroo6pasue 4
BEIIIECTB
1.3 XHWMHYECKUE PEAKLIUU 6 1 1
Hroro no paszneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MerTasbl 1
2.2 HemeTannst 1 1
CB3b HEOPraHUYECKUX
2.3 1 OPTaHUYECKHUX 2
BCILIECTB
Hroro no pazneny 17

Pa3gea 3. XuMus u :KU3HbL




3.1 XUMHS U KU3Hb

Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KourpoJabubie
Bcero P
padoThl

IIpakTHyeckue
padoThbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoi XuMuH,
€€ BOBHMKHOBEHUE, Pa3BUTHE U
3HAUYCHHE

Teopust ctpoeHus
OpPraHWYECKUX COCIMHEHUN A.
M. byrneposa, €€ OCHOBHBIE
MOJIOKEHUS

IIpencrasnenue o
KJIaccu(pUKaluy OpraHuYecKuX
BelecTs. Homenkiarypa
(cucremaruyeckas) u
TPUBHUAJIbHBIC HA3BAHUA
OpTraHU4YCCKUX BCIICCTB

ANKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTHYECKUI paa

Mertan u 3TaH — NpocTeuIre
MPEICTABUTENN ATKAaHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUJIEH U IPONUIEH —
IIPOCTEUIINE ITPEACTABUTEIN




AJIKCHOB

[IpakTuyeckas padora Ne 1.
«ITomyuenue sTuneHa u
U3YYEHUE €TI0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
metunoOytaauen-1,3. [Monyuenue
CHHTETUYECKOI0 KayuyKa u
pe3UHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI
psn. AueTuieH — npocTermuni
IPEJICTaBUTEINb aJTKUHOB

11

Brpruncnenus 1no ypaBHeHUIO
XUMHYECKON peaKkuuu

12

ApeHbl: 6€H30JI U TOJIYOJ.
TOKCHYHOCTH apeHOB

13

I'eneTnyeckas CBA3b
YIJIEBOJAOPOJIOB,
MPUHAJICKAIIUX K Pa3TUIHBIM
KJaccaMm

14

[IpupoiHBIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN a3
U MOIyTHBIE HE(TAHBIE Ta3bl,
HE(PTb U IPOYKTHI €€
nepepadoTKu

15

[IpupoHBIE HICTOYHUKHN
YTIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOIyTHbIE HE(TSAHBIE Ta3bl,




He(Th U IPOAYKTHI €€
nepepadboTKu

16

KonrtponsHast pabora no
pazaeny «YriaeBogopoab

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBI: MCTAHOJI U 3TAHOJI.
Bonopoanas cBsi3b

18

MHoroaroMHbIe CIIUPTHI:
OTUJICHTJIMKOJIb U TTIMLHCPHUH

19

DEHOJI: CTPOEHUE MOJIEKYJIBI,
(u3nueckrue u XUMHUYECKUE
CBOICTBa, MPUMEHEHHE

20

Anpaeruapl: GopManbaeTu u
aneranpaerng. AeTod

21

OnHOOCHOBHBIE NpEAEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MYypaBbUHAs U YKCYCHast

22

[IpakTuyeckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBD»

23

CTeapI/IHOBaSI " OJICMHOBasdA
KHCJIOTHI, KaK IpCACTABUTCIIN
BBICIIHUX I(ap60HOBbIX KHUCJIOT

24

MpEbU1a KaK COJIU BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIeE TENCTBUE

25

CrnoxHbIe 3(pHUpHI Kak
NIPOM3BOJIHBIC KAPOOHOBBIX




KHUCJOT. ['Maposin3 CI0KHBIX
a¢upoB

26

XKupsr: runponus, npuMeHeHue,
Ouos0ruYecKas poiib KUpPOB

27

YrneBodnl: COCTaB,
Knaccudukanus. Baxueiinme
MPEJICTABUTEIN: TIIFOKO03a,
(bpykTo3a, caxaposa

28

Kpaxmai u nemironosa kak
MIPUPOIHBIE TOJIUMEPBI

29

KontponsHas padora no
paszeiny
«Kucnopoaconepxkamue
OpPraHUYECKUE COETUHEHUS

30

AMWHBI: METUJIAMHUH U aHWJINH

31

AMHHOKHCIOTBI KaK
am(pOoTepHbIE OpraHUYECKHe
COEIMHEHMS, NX OMOJIOTHYECKOE
3HayeHue. IlenTuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

33

OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
coeIUHEHUN

34

OCHOBHBIC METOIBI CHHTE3a
BBICOKOMOJIEKYIAPHBIX
coeguHeHmii. IlmacTMacchl,




Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
/o

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoibHbie
padoThI

IIpakTHYeckue
padoThl

Jara
U3y4YeHUus

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypcsl

XUMHAYECKHUH DJIEMEHT. ATOM.
DnekTpoHHask KOHPUTYpalus aTOMOB

[Tepronnueckuii 3aKOH 1
[Tepuoanueckast cucTeMa XUMHYECKUX
snemeHnToB 1. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOU Teopuen
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH N3MEHEHUS CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX
COEIMHEHUI! 10 TPYIIaM U TePUOIaM.
3HayeHue NepUoAMYECKOro 3aKOHa U
CHCTEMBI XMMUYECKHX 37emMenToB /1. 1.
MeneneeBa B pa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJIGHTHOM CBSI3H.
Bonopoanas cBs3b

Banenrnocrts.
DNIEKTPOOTPULIATENBHOCTh. CTENIEHb
okucieHus. BelectBa MOJEKyISIpHOTO
1 HEMOJIEKYJISIPHOT'O CTPOCHHUSI

ITonsarue o AUCTICPCHBIX CUCTEMAX.




HctuHHBIE ¥ KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10515 BElecTBa B pacTBOpe

Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYCCKUX COGI[HHGHI/IIE.
T'eneTnyeckas CBA3b HCOPraHNYCCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMHUUecKux peakiui
B HEOPTaHWYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHS MacChl
BEUICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHUS] SHEPTUU TIPU
XMMHYECKHUX PEaKIMAX

CxkopocTts peakuuu. O6paTumbie
peakiyn. XUMHYECKOe paBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLINN»

11

QHGKTPOJII/ITI/ILICCKBJI Jucconuanus.
[TonaTue o BOJOPOJTHOM TOKa3aTene
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['maponus opraHn4eckux u
HCOPraHNM4YCCKUX BCIICCTB

12

OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE
peakuuu. Ilonsarue o0 anekTponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KonrtponbHas pabota no pazaeny
«Teopernyeckue OCHOBBI XMMHM»

14

MCT&J’IJ’IH, HX ITOJIOKCHHC B




[epronnveckoii cucTeMe XUMUIECKHX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTPOEHUSI aTOMOB.
OO6ume (uznyeckue cBOMCTBA
METaJIOB

15

CrutaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH Psif
HaANPSOKEHUN METaJlIoB

16

XUMHYECKHE CBOUCTBA BaKHEUIIINX
METaJUIoB (HATPHUH, KA, KalIbIUH,
MarHui, aIIOMUHUN) U UX COCAMHCHUI

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U
UX COeIUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a
1 UX COCTMHCHUN

19

[Ipaktuueckas padora Ne 2. "Pemienue
SKCHEPUMEHTANIbHBIX 33/1a4 110 TEME
«Metainpi»"

20

Hemeramnel, nx nmojoxeHue B
[Tepronnueckoit cucTeMe XMMUYECKUX
sneMmenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nuecKre CBOMCTBA HEMETAIOB.
AnnoTpomnus HeMeTaIoB (Ha MpuMepe
KHCII0po/a, cepsl, pocdopa u
yriaepoja)

22

XnMH4YecKre CBOMCTBA TaJOreHOB,
CephI U UX COCTMHCHUM




23

XuMH4yecKre CBOMCTBA a30Ta,
(dhocodpa u uX coeTMHECHUI

24

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KpPEMHHA U UX COGI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB
U UX COENUHEHUN

26

O00011IeHrEe U CUCTEMAaTU3 AL
3HaHu# 1Mo TeMe «HeMeTamisly.
Briuucnenust no ypaBHEHUSIM
XUMHYECKHUX PEAKUUU U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
SKCHEPUMEHTAJIbHBIX 33/]a4 110 TEME
"Hemertamibi"»

28

KontponbHas paboTa o TeMam
«Metaniney u «HemeTamisn)

29

Heopranunueckue u oprannyeckue
kuciotel. Heopranmueckue u
OpraHNYeCKHe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUYEeCKHUe U
OpPTraHUYeCKHEe COSTUHEHHS.
I'eneTnueckas CBsI3b HEOPTAaHMYECKUX
Y OPraHUYECKHUX BEIIECTB

31

Pone xuMuu B o0ecrieueHnn
9KOJIOTUYECKOH, YHEPTeTUIECKOH 1
MUIIeBON 0€30MacHOCTH, Pa3BUTHUU
MeTUIHHBI

32

[IpencraBnenust 06 OOMIMX HAYYHBIX




OpHUHOUIIAX IIPOMBIIIIICHHOT'O
IIOJIyUCHUA BaKHEHUIITNX BCIIECTB

1 YenoBek B MUpE BEMIECTB U
MaTepuaioB

34 XHMHA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 00IIeCTBO
«3narensctBo «IIpocBemenue»
» Xumus, 11 xnacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe o0111eCTBO

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

Xumus. Ypoxku B 10 kimacce : yue6. mocodue yist 001meoopa3oBar.
opranuzanuii / H. H. T'apa. — M. : [IpocBemenue. (k YMK nox pen.
Pyn3utuca)

Xumust. Ypoku B 11 kiacce : yue6. mocodue s o01eo0pa3onar.
opranuzanuii / H. H. 'apa. — M. : IIpocsemienue. (k YMK mnox pen.

Pynzutuca)

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%2229

5%22%5D
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