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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMHUM Ha YpOBHE cpeAaHero oOmiero o0pa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa30BaTENIbHOM MPOTpaMMbl CpeAHEro oOIiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHust
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOKeHUH «CTpaterud pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenne [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMmbl IO XUMHUH, K ONPENEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHuss U TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, NOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM STalOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakXKe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0 M TpHUPOAHON cpene. Peanmusyercs xumudeckoe o0Opa3oBaHHe
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHE M IOCTPOEHHE KOTOPOIro ONpENeeHbl B
mporpaMme 10 XUMHUHU C Y4ETOM ChHenu@uKd HAyKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTepUATBLHOM >KM3HU OOIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaed W MPUHLHUIOB, XapAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oomiero oopazoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0coOyIo posib B
COBPEMEHHOW IUBUJIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOWU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IpUPOJIbI U YelloBeKa, KoTopoe (HopMUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJAENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTajla
HEOThEMJIEMOM YacThbI0 MUPOBOI KyJIbTYPhI, HEOOXOJUMBIM yCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpAa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBaHus cojepxxkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbIN YPOBEHb
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM JJs  BbIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHMIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJIKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHs»  SABISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas v HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAaHUM M0 HEOPTaHMYECKON XUMUHU (C BKIIOUECHHEM 3HAHUN U3 OOLIEeH XUMUH) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBbI 3HAHWW NPU U3YyUYCHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YueOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHAIX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKKE€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIVIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHndeckod XUMHM MOJy4YarOT pa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEJCTaBICHUS] O XUMUYECKON CBSI3U, KIacCCU(DPUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOpPETUYECKUM MaTepuad U (AKTOJOTHYECKHE CBEJICHHUsI O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolUMCsl MPEIOCTaBIsAECTCS BO3MOXKXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
o06o0mIaromien 10 0OBICHSIONMIEH U MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXKHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B kKypcax 10 um 11 kmaccoB
AIIEMEHTAMH COJIEp’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TOHHMAHHWIO B3aUMOCBSI3M XHMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTENHbHOCTA YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX TMPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHSATh €€ MJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y 0O0YUYaIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocohckux MAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUNW IMyTEM OSKCIIEPUMEHTa U
peIIeHus] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUHN SKOJOTUYECKUX MPoOIiieM, a
TaKkke MpoOJeM cOepexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PAa3BUTUS W COLUATM3AIUU
OOyJaroMMXCcs TPUHSTHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMpPEICICHUIO
cCollepKaHUsI M TOCTPOEHHUs TIpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, UMEIIMUX 0a30Boe 3HAYEHHE s
pa3IMUHBIX BHUJAOB JEATEJILHOCTU: pelleHus mpoOjieM, MOWCKa, aHajau3a |
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIEN0BATENbCKONW AESITENIbHOCTH, 3aHUMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUHU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs, IPH ONPEICICHUH
CoJlep KaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4eHHs] TMpeaMeTa HampaBIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKU Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIESTENHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIUYECKOM TOUKHM 3PEHHS] TaKOW MOJIXO0J K ONpPENEJCHUIO LeJeH H3ydeHHs
MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEISAIMH HM3YyYEHHs IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 ki1.) siBAsttOTCA:

e (opMUpPOBAHHE CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK BaKHEUIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KJIIOYeBble MOHATHS, (QyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE fI3bIKA HAYKH, YCBOCHHUE W IMMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHUI A MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHUE C HCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHHUS,

e (QopmMHUpOBaHUE U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XMMHYECKUX SBJICHUM,
MMEIOIIKUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHH U CIIOCOOOB JAEATEIbHOCTH, CBA3AHHBIX C HAOJIOIEHUEM
U OOBSICHEHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conepkaresibHas XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YeHHUs
IIpeMETa B IPOrpaMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopa3oBanus. CerogaHs B
NpernoJlaBaHu  XUMHM B OoJibled  CTENeHW OTHAAETCS  NPEeArnoYTeHHe
MIPAaKTUYECKOH KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHOM OpraHu3alvu, BIaJCIOLIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOM TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSMU aKTUBHOI'O MOJYYEHMs] 3HAHUM M MPUMEHEHUS] UX B PEATbHON KU3HU
JUIS pEIIeHUs] TPAKTUYECKUX 3aad.

B cBA3M C 3TUM IpU U3YYEHUM NpeaMeTra «XHMHS» JIOMUHHPYIOLIEe
3HauUEHHE MPUOOPETAIOT TAaKKE 1IENU U 3a]]a4H, KaK:

ajanTanus oO0y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(bopMHpOBaHHE  MHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYaroOIMXCsl  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BUJOB
JeSTENbHOCTU: PEeIlIeHUus MpoOseM, MOUCKa, aHalu3a U o0paboTku MHpOpMaIuy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI OIbITa JEATENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe JUI OLEHKU C TO3HLHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEJBHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA M aHain3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMSI;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs1, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIAECHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydYamommuxcsd YOEeKIEHHOCTH B T'yMaHUCTHYECKOM
HaIMpaBJICHHOCTH XUMHM, €€ BaXXHOW POJIM B PEIICHUM TIJIOOAIBHBIX MPOOJieM
pPallMOHANILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepexHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU IS TPUHATUS TPAMOTHBIX PEIICHUH B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyebHoM maHe cpemHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJIUT B COCTAaB MpeIMeTHON obnacTu «EcTecTBeHHO-HayUYHBIE
MIPEAMETHI.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero ooimero oopa3zoBaHus, cocTaBisger 68 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4YecKor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. Bytieposa, e€ ocHOoBHBIE 1O10KeHUA. CTPyKTypHBIEC (DOPMYJTBI
OpraHWYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluyu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyecKas)) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEIIIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYCHHUS BEIIECTB W WX MPEBpaALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUIO0 OPraHUYECKNX BEIECTB
Ipy HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITNE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3amelieHuss W TOPEHHUs), HAXOXJICHUE B MPUPOJE, TOJyYCHUE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3WYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AIINH ), TOJyYECHUE U TPUMEHECHUE.

Anxagauensl: OytamueHn-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noaumepusanuu). IlomyuyeHne CUHTETHUYECKOTo
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— TMPOCTEUINNIA TPEICTABUTENh AJIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUuy THIPUPOBAHMS, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALUMHA K
Pa3JIMYHBIM KJIACCaAM.

IIpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupoaHbIi ra3 W IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIi
YTOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHMsS BELIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oOO0pa3laMHl IUIaCTMAacC, KaydyyKOB M PpE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE STUIICHA

Y U3y4YEHHE €TO CBOKCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEILIECTBA WJIM IPOAYKTAa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOITYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJN: CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA (peakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAAMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /lelicTBHE METaHOa U 3TaHOJIa Ha OPraHN3M YEJ0BEKA.

MHOroatoMHbl€  COUPTHL. DTWICHIJIMKOJIb W  TIHIEPHH: CTPOECHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yesnoseka. [ [puMeHenne rmuueprHa U STUIEHTIIMKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ilpumenenne gpenona.

Anbaeruapl U kemownwvl. DoOpManbIEryll, aleTaIbJICTU. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWu OKHUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOE€HHE, (PU3NYECKHEe U XMMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uit Kjacca KUCIOT, PeaKiysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['mMaponus
coxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBonpl:  coctaB, Kiaccuukamus — yrieBoaoB  (MOHO-, U- U
nonucaxapubl). [roko3a — npocTediuii MOHOCaXapua: OCOOEHHOCTH CTPOECHMS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOWMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucnenue amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. OpyKTo3a Kak U30MeP IIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHre Kpaxmaia U
HeuoIo3bl.  PU3NUecKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAsI PEAKIHUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX IpEBpallleHUi:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, KaY€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(Il), B3ammopeiicTBue Kpaxmaia ¢ HOAOM),
MIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHHIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOITYKTOB PEAKLIUN).

A3oTcoaeprKalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTBHI Kak am(oTepHble opraHnyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHA). buonorudeckoe
3HaYE€HHWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpPETUYHAsl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMPEBPAILECHHIA:
HAOJI0/IEHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OeIKoB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIHHEHM I

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHS MOJIEKYISPHAS
macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCJUHEHUM —
MOJIMMEPHU3ALHS ¥ MOJUKOHACHC CAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHME KaK OOIIMX E€CTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJIEHNUE, HAYYHBIM (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiaccuuKaius, NepUOJUIHOCTb, HAOIIOJCHHE,
U3MEpEHUe, SKCIIEPUMEHT, MOCIHUPOBAHUE.

®duznka: Mmartepus, OJHEprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
OPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TeENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUYMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE OPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CHUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHH, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEpUOAUYECKOr0 3aKoHA U llepmoamdeckoil cucTeMbl
xumuueckux aneMeHToB J[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHMYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM M MepUuojaM.
3HayeHue MepuoANYECKOro 3aKOHA B pa3BUTUHN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHJIbl XUMHYECKOW CBA3U
(koBaJieHTHasi HEMOJsipHas W MOJSpHAsl, UOHHAs, MeTalinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIW U JOHOPHO-
akuenTopHblil). BomopoaHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[Tonsitue o aucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10J1 BEIIEeCTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKNX BellecTB. ['eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKANUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Knaccudukamms — XMMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUH TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnmbie
peakunu. XUMHYECKOE€ paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHUE
xuMmuuyeckoro pasHosecus. [Ipunuun Jle Hlartense.

DnekTponauTuyeckas aucconuanus. CuiibHbIC U ciiabble 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpallCHUN:
neMoHcTpanus Taonui «I[lepuogudeckasi cucrema xuMuueckux siaemento 1. H.
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEAKIMU HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKO paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaAKIIUM.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XHMMHUYECKUMX peEakUuuii, B TOM YUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MAacCCOBas
JIOJISI BELIECTBA.

Heopranuuyeckasi xumusi

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamyeckon  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKHUe CBOMCTBA HEMETAJIOB. AJIIOTPONHUS HEMETauloB (Ha mpuMmepe
KHCIIOpOJIa, cephl, hocdopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWIMX HEMETA/IOB (TAJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  CO€AMHEHUM  (OKCHJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSIUHEHUI ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoanyeckonl cUCTEME XUMHUYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MetayuioB. O6mue usnyeckue cBoicTBa MeTamioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSAI HANIPSKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kallui, KaJlbIUH,
Mar"ui, amoMHHHHI, IIUHK, XPOM, JKEJI€30, MEJib) U UX COSIUHEHUM.

OO6mue crnocoObl nomyyeHus: MetamuioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX IPEBPAILCHHIA:
U3y4YeHHe KOoJUIeKIMH «MeTaiibl U CIIaBby, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4, HAOJIIOJIEHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHJIA ATIOMUHHUSA C PACTBOpAMU
KHCJIOT U IIEJI0YEel, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtpel Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€CriedyeHUU 3KOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBinenuss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl ISl JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKHUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  U3YYEeHUW OOmmEed
HEOpraHn4eckoi xumMuu B 11 Kjacce oCylIeCTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, Tak MW TMOHATUH, SBISIFOLIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHUHTE3, KJIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PaMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHcTeMa, Ouocdepa, Makpo- W
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIMBO,
PECypCHI.

TexHomorus: XUMMHUYECKash MPOMBIIUICHHOCTb, METALTYPIrus, IMPOU3BOACTBO
CTPOUTENBbHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MIPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS POrpaMM CpeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM M TOpeaMeTHbIM). HayuHo-meroanuyeckoil OCHOBOM  JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPAMM CPEIHEro OOLIEro
00pa30BaHUsI SABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeIMeTa «XUMHS» Ha yPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYME MOTUBALMU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4HE MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CLIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TPakJIaHCKOTO OOILeCTBa, MPUHATHIMU B OOLIECTBE
HOpMamMH W [paBWIaMHU  [OBEJCHMS, CIOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
c()OPMUPOBAHHOCTh OIBITA I[I03HABATEIBHOW W TIPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3aly MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIECCYy TBOpPUECTBA B O0OJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

UHTEpeca W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUHM M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHNS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICHh HA MOPAIBHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTHM OLIEHHBATh CBOE IOBEACHUE U IIOCTYIKM CBOMX TOBApUILEHU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro W Oe3o0macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY H
IICUXWYECKOMY 370POBBIO;

coOmtoieHnss TpaBui O€30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAaHUS LEHHOCTH MPaBWI HWHIMBHUIYAIBHOIO W  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX  BHJAX
NEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHWM IPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYeHHUIO0 MPodeccuil pa3audHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
obOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliui COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, HUHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0OPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KM3HHU Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUNW XUMHH JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpPEH  OKPYKAIOUIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJIOTMYECKOIO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTIbITa JeSATeTbHOCTH HKOJIOTUUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJIOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUU(PUKM XUMUM Kak HayKH, OCO3HaHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMPOOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOW 3HAYUMOCTH XUMHUHU JJISI COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO37IaHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 0OECTICUCHUHU YCIOBUMN
YCIEIIHOTO TpyJa W OKOJOTMYECKH KOMMOPTHON KHU3HM KAXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMaHUSA CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJTy4yaeMble 3HAHUA JJIs aHalIM3a U OOBSICHEHUS SBICHUI OKPY’KAIOLIEro MHUpa U
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB W MMEIOLIUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHMS IS
peleHus IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCuOoHaIbHON

NEATEIIbHOCTHU.
METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHbIE pe3ysbTaThl OCBOCHUS y4e€OHOro mpeaMera «XuUMUus» Ha
YPOBHE CpPEeAHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (bopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTpa)Karolue
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCIEeUU(UKY METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwus, BEIIEeCTBO, SHEPTHUs, SBICHUE,
MpOLECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCle0BaHne, HAOIIOIeHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHMBEpCalbHblE yueOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETEHIINH 00YyYaroIInXCs;
CHOCOOHOCTb oOyuaromxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUYEOHBIE
JNEUCTBHUS B ITI03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

OBaanenne YHHBEpPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJNIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISIMU;

UCIIO/Ib30BATh IIPU OCBOCHUM 3HAHWU INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J11 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU IS KIAacCU(UKAUMU BELIECTB H
XUMHYECKUX PEaKIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECJCTBEHHBIE CBSI3W MEXAYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuy — IpPU pEUIeHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBHS:

BJIQJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaKkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCTIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 33 XOJA0M
mpolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENbCKOW M MPOEKTHON
AESITeNbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKaX HHPopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;



(bopMyIIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHpOpPMAIlMU, HEOOXOAUMON JJIs BBITIOJTHEHUS Yy4YeOHBIX 3ajad
OIPEJICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT MCHOJIB30BAHMUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HarJIATHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMH /1€liCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAae€MOW TEMBbI B XOJ€ AUAIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYyJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITEIbHOCTH,
HOJyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, peanu3aluy y4eOHOro MpoeKkTa U (HOpMyJIUPOBATH BBIBOJIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMYyTEM COTJIACOBAaHUsS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMH.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATEJBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEeATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATH M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpEe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX U HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN croco0 HMX pemeHuss ¢ YYETOM NOJYy4YEeHHsS HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH N1€ATEIbHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  IPEACTAaBICHUM O XHMHUYECKOM  COCTaBIISFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoabl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIMYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMUYECKHM DJIEMEHT, aToM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPOMHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBbI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3BIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOrMUECKHE CBEIEHUS O CBOICTBaX, COCTaBe, IOIYYEHUU U
0e30MacHOM WCIOJIb30BAaHWM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSATHUH,
YCTAHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIMKY MJIs
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopmMysl OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yrieBOJOpObl, KHUCIOPOJ U a30TCoAepiKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS IIO
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATLHBIE
Ha3BaHMs OTACJIBHBIX OPraHWYECKUX BEUIECTB (ITHIICH, MPOIWIICH, AalleTUJIEH,
ATWJICHIJINKOJb, TJHIEPUH, (eHol, (hOpMallbIerua, aleTaabJAernu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsI KHCIIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIFOKO34,
bpyKTO3a, Kpaxmal, eJITr0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNNHEHUSAX (OIMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsiCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUsI; 3aKOH COXPAHEHUSI MacChl BEIIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOECHHE,
bu3nUecKkue W XUMUYECKUE CBOMCTBA TUMWUYHBIX TMPEICTABUTENIEH pPAa3THMUHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalblerTu]l, MypaBbUHAsE U YKCYCHAasl KHCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs  (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEpepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYHCICHUS TI0 XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUIN (HaOII0/IeHNe, U3MEPEHHNE, DKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS PEIICHUd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOIIOIaTh MPABIIIA TTOJI30BAHUS XUMHUECKOU
nocyo U 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHNs OPTaHUYECKUX BELIECTB MPU HArpEeBaHUU, MTOTyUCHHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpU HArpeBaHUM, IIBETHHIE pEakinu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucCy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOJY4aeMYI0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAaCCOBOM
uHpopmanuu, aTepHeT u qpyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBHUJa  JKOJOTHYECKHU
IEJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbica Tokasarens [IJIK, mosicHaTh Ha mpumepax CrocOOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEHCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCSl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeUHYI0 cuctemMy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PEIIETKa,
TUNBl ~XUMHWYECKHX  PEAKLIMH, PACTBOpP, DJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAS] JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKOM pEaKklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM W 3aKOHBI (TEOopHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3axkon J[. M. Menneneena,
3aKOH COXPAHEHHsS] MAaCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHHWMAaHUS MPUUYUMHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PaKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUU U O€30MaCHOM HCIIOJIb30BaHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U NMPAKTUICCKON JISATCIBHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHMH BBISIBIATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IpU
ONMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX NIPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakiui,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIecTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTETIEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOMN
CBs3M (KOBaJ€HTHas, MOHHAs, METAJNIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIIpHasi,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUH;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymnme
COEIMHEHHUU (MPOCTBIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOJINYECKOTO 3akoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENbHYIO
Y TIPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckod CHCTEMBI
xumudeckux snemMeHToB JI. WM. MengeneeBa, MCHOb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
10 nepuojaaM u rpynnam llepuonuueckon cucteMbl XUMHAYECKUX 3iieMeHToB J1. U.
Mennemneena;

cOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHWE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULIUPOBATH XUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTUIO KaTaanu3aTropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBJSATh YPAaBHEHUS DPEAKIHMHN Pa3IUYHBIX
TUIIOB, TIOJIHbIE U COKpAUIEHHbIE YPABHEHUS PEaKIMi HOHHOTO OOMEHa, YUUThIBas
YCHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;



c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJIUTH PEAKIMH, MOATBEPKIAOLINE
KayeCTBEHHBI COCTAaB pA3JIMYHbIX HEOPTaHMYECKHX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax HEOPTaHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh YMEHMHA pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOMH
peaKkuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nencTsus (npuniuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE TIPOIECCHI,
JeKale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHILUIAX U
AKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MAaCChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ MU O0BbEMY OJHOTO U3 YUAaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHsSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUN COOJIIOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
nocyJoM 1 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3jioKeHHEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/eNIeHNe CpEeAbl PacTBOPOB BEHIECTB C TIOMOIMIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIUH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakinu Ha Ccyibdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTMOH aMMOHHUSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/iay IT0
TemaM «Metamie» U «HemeTamnsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYJAOBAHHEM,
NPEJCTaBISATh pPE3yJbTaThl XUMHYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid U (QOopMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICTBa MacCOBOIi
KOMMYyHUKaluu, UHTepHET U IpyTuXx);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBHUJa  JKOJOTHYECKHU
IEJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA )KUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATP Ha mpUMeEpax CHOCOObl yMEHBIICHHUS H
IPEAOTBPAILLIECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroIIMXCs ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISE  CHENbIX U ClIa0OBUIAIIUMX OOyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy obo3HadeHui JI. Bpaitnsg mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo 4acoB

DJIeKTpPOHHbBIe (HM(ppPOBbIE)

Ne i/m Kontpoasnbie | IlpakTuueckn
NMPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI e padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUS OPTAaHUUYECKUX COCIUHEHUN 3 https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJIKAHBI 2 https://resh.edu.ru/subject/29/10/
H :
22 CHPCACIIDHBIE YIICROAOPORL: AIECHEL, 6 1 https://resh.edu.n/subject/29/10/
aJIKa/IUEHBI, aJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2 https://resh.edu.ru/subject/29/10/
[Ipupo € UCTO €BOZI0POI0
2.4 PHPOZIHBIE HOTORIMKH YIICBOZIOPOAIOB 3 1 https://resh.edu.ru/subject/29/10/
U uX nepepadboTka
Hroro no pazgeny 13
Pasnen 3. Kucsiopoacoaep:kaniue oprannyeckue coeTuHeHust
3.1 Cnuprel. Genon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
32 PIPAICTIVIBL, BAPDOHOBHIE IHETOTRE 7 1 https://resh edu.ru/subject/29/10/
CroxHble 3¢upbl
3.3 VrieBoanl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 13




Pasznea 4. A3oTconepxkainiue OpranHnyecKkue coeIuHeHust

4.1 AMUHBI. AMHHOKHUCIIOTBI. benku 3 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 3

Pa3pnen S. BeICOKOMOJIEKY/ISIPHBIE COCIUHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34 2 2




11 KIIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuecTBO 4acos

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne i/m Kontpoabnbie | TlpakTHueckn
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI e padoThbl
Pasznea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepnonnuecknii
IT
1.1 SAROH ¥ LICPHOAMHACCRA CHETEMA 3 https://resh.edu.ru/subject/29/11/
XHMHUYECKUX djemMenToB /I, M.
Menneneesa
C .M 0
1.2 TPOCHHE Betlectna. MHOroobpasie 4 https://resh.edu.ru/subject/29/11/
BEIIICCTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pasneny 13 https://resh.edu.ru/subject/29/11/
Pa3nesn 2. Heopranmueckasi XuMust
2.1 MerTamiasl 1 https://resh.edu.ru/subject/29/11/
2.2 HemeTtamnsr 1 1 https://resh.edu.ru/subject/29/11/
Casi3
2.3 BASD HEOPTatiicerux 1 Opramieciax 2 https://resh.edu.ru/subject/29/11/
BEIIIECTB
Hroro no pasneny 17 https://resh.edu.ru/subject/29/11/
Paznen 3. Xumus u )Ku3Hb
3.1 XUMuS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoJymmaecTBO 4acoB
Ne DJIeKTPOHHBIEe HH(]pPOBbIE
Tema ypoxa Kontpoabnubie | IlpakTuuecku
n/n Bcero o0pa3oBaTe/ibHbIE PECYpPChI
padoThI e padoThI

IIpenmeT oprannyeckor XUMHUH, €€

1 pe p ’ 1 https://resh.edu.ru/subject/29/10/
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopus cTpoeHHs] OpraHUYECKUX

2 coequnennii A. M. bytneposa, eé 1 https://resh.edu.ru/subject/29/10/
OCHOBHBIE MOJIOKEHUS
[Ipencrarienue o KIaccupuKaum
OpraHnyecKux BelecTB. Homenknarypa

3 p Hl yp 1 https://resh.edu.ru/subject/29/10/
(cucremaTuveckast) U TpPUBHAIBHBIC
Ha3BaHUSI OPTAaHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, .

4 . P 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKUH DS
MertaH u 3TaH — ODpPOCTEUITHE

5 p 1 https://resh.edu.ru/subject/29/10/
MPEACTABUTENH AJIKAHOB

6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 https://resh.edu.ru/subject/29/10/
OTHIIEH U NIPOIUIIEH — IIPOCTEHUIIINE

7 p p 1 https://resh.edu.ru/subject/29/10/
MPEACTABUTENH AJIKEHOB
ITpaktnueckas padora Ne 1. «[lonmydyenue

8 P P . Y 1 1 https://resh.edu.ru/subject/29/10/
ATUJICHA W U3yUYECHUE €TO CBOMCTBY
Ankanuensl. bytaauen-1,3 u

9 MetunoyrtaaueH-1,3. [lomydyenne 1 https://resh.edu.ru/subject/29/10/

CUHTETUYECKOTO KayuyKa U PE3UHBI




AJKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH Psll. ALIETHIEH — https://resh.edu.ru/subject/29/10/
MPOCTEHIINI MTPeICTaBUTENb ATKUHOB
B clie 0 YPaBHEHHUIO €CKOI

11 PITUCIICHHA O yPABHCHHIO XUMUHCCKOR https://resh.edu.ru/subject/29/10/
peakmuu htips://resh.edu.ruw/subject 27/ 19/
ApeHbl: 0eH30 onyoi. TokcnaHoc

12 PCHBL DEHB0IT M TOy o HHHOCTD https://resh.edu.ru/subject/29/10/
apeHoB https://resh.ec ]
I'eneTnueckas cBs3 €BOJIOPOIO

13 HETIHCCKAT CRASH YIICBONOPOAOB, https:/resh.edu.ru/subject/29/10/
MPUHALJISKAIUX K Pa3IMYHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBII ra3 U MOMyTHbIE He(TIHbIE https://resh.edu.ru/subject/29/10/
ra3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB:

15 MIPUPOJIHBIH ra3 U MOMyTHbIE HEPTIHBIE https://resh.edu.ru/subject/29/10/
ra3bl, HeTh U IPOYKTHI €€ rmepepaboTKu
KonrponsHas padora 110 paszern

16 p p pasiely https://resh.edu.ru/subject/29/10/
«YTIeBOA0pOABDY
IIpene € 0JIH0AaTO ec :

17 PEACTIBHBIC OIIHOATOMHBIC CITHPTET https://resh.edu.ru/subject/29/10/
METaHOJ U 3TaHoJ1. BomopoaHas cBs3b
MHoroatoMHbI€ CIUPTHI: dTUICHIIJIUKOIb U

18 p https://resh.edu.ru/subject/29/10/
[JIMIIEPUH
dDeHo: cTpoeHue MOJIEKYIIEL, (hHU3UUECKUE

19 p . YL ¢ https://resh.edu.ru/subject/29/10/
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE
Anpnernnpl: GopMalbIeTuI U

20 ACTHEL: GOPMATHICTHA hitps://resh.edu.ru/subject/29/10/
anerajgpaerun. AneTod
OaHOOCHO e upene € KapOOHOBEIE

21 o HOBHBIC HPEACTLHRIC KaPOOHOBRI https://resh.edu.ru/subject/29/10/

KHCJIOTBI: MypaBbUHAA U YKCyCHas




[IpakTrueckas padora Ne 2. «CBoiicTBa

22 . https://resh.edu.ru/subject/29/10/
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHoOBas U OJICMHOBAsI KUCIIOTHI, KaKk

23 MIPEACTABUTENH BBICIINX KAPOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT
Msu1a Kak co c KapOoOHO

24 e JIH BRL HM? POOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT, UX MOIOIIEE JEHCTBIE
CrnosxHbie 3(hUpHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX https://resh.edu.ru/subject/29/10/
3¢upoB
JKupel: THAPOIN3, IPUMEHEHNE

26 p AP - 1P ’ https://resh.edu.ru/subject/29/10/
OuoorHYecKas poib )KUPOB
VYrieBonbl: cocTaB, KiacCUpUKAIIHS.

27 Baxwuerime npencraBuTenu: IriIr0K03a, https://resh.edu.ru/subject/29/10/
(dbpykTo3a, caxaposa
Kpaxmai n nemamroiro3a Kak Ipupo HbIe

28 P . PHpOAL https://resh.edu.ru/subject/29/10/
MOJIUMEPHI
Kontposnbnast paboTta mo pazaery

29 «Kucnopoaconepxaiiye opraHuueckue https:/resh.edu.ru/subject/29/10/
COEIUHEHUS

30 AMUHBL: METWIAMUH U aHUJIUH https://resh.edu.ru/subject/29/10/
AMUHOKHUCIIOTHI Kak aM(OTEpHBIE

31 OpraHUYeCcKUEe COCAUHEHUS, UX https://resh.edu.ru/subject/29/10/
ouoornyeckoe 3HadeHue. [lenTumsl
Benku kak nmpupoaHeie

32 PHpOA https://resh.edu.ru/subject/29/10/
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS
OCHOBHBIE ITOHATHS XUMHUH

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

BBICOKOMOIJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ




34

OCHOBHEBIE MCTOABI CHHTC3a

BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁ.

IImacTmacchr , Kay4yKH, BOJIOKHA

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KIIACC

Koan4yecTBo 4acoB

Ne DJIeKTpPOHHBIe U poBbIe
Tema ypoxa Kontpoabubie | TIpakTuyecku
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI e padoThbl

XUMHUYECKUH 371€MEHT. ATOM. DJIEKTPOHHAS )

1 1 https://resh.edu.ru/subject/29/11/
KOH(UTYpaIus aTOMOB
ITepnonnueckwnii 3akoH U [lepuoanueckas
CHCTEMa XUMHYECKHX deMeHToB J]. U. .

2 A . 1 https://resh.edu.ru/subject/29/11/
MenneneeBa, UX CBSI3b C COBPEMEHHOU
TEOPHEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMUYECKHX JIEMEHTOB U UX COEIUHEHHI I10
TpyIIaM 1 nepuoaM. 3HaueHNe .

3 py P 1 https://resh.edu.ru/subject/29/11/
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3yementoB /.M. Meneneesa B
pa3BUTUU HAYKH
CtpoeHue BelecTBa. XUMUYECKasi CBSI3b, €€

4 BH/IbI; MEXaHU3MBI 00pa30BaHUS 1 https://resh.edu.ru/subject/29/11/
KOBAJICHTHOH CBsI3U. BojopoiHas cBs3b
BaneHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenens okuciieHus. BemecTsa .

5 1 https://resh.edu.ru/subject/29/11/
MOJIEKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

6 VlcTUHHBIE M KOJJIOUIHBIE PACTBOPHI. 1 https://resh.edu.ru/subject/29/11/
MaccoBas 10515 BelIecTBa B pacTBOpe

7 Knaccugukanus 1 HoMeHK1aTypa 1 https://resh.edu.ru/subject/29/11/




HCOPraHN4YCCKUX COC,Z[I/IHGHI/IfI. I'eneTnueckas
CBA3b HCOPraHNMYCCKUX BCIICCTB, pa3JINYHbIX
KJIaCCOB

Knaccudukanus XuMAYECKUX peakiuii B
HEOPraHWYECKON U OPraHN4eCKON XMUMUH.

8 3aKOH COXpaHEHHUsI MaCChl BEIIECTB; 3aKOH https://resh.edu.ru/subject/29/11/
COXpaHEHUs U MIPEBPAIICHUS YHEPTUHU TIPU
XUMUYECKHUX PEAKIIUIX

9 Cropocts peaxiun. OOpaTiMEIE peaktiuy. https://resh.edu.ru/subject/29/11/
XUMHUYECKOE PABHOBECHE
[Tpaktuueckas padora Ne 1. «BrnusiHue

10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTh https://resh.edu.ru/subject/29/11/
XMMHYECKON PEaKLUm»
Onekrponutuueckas auccounanus. [lonsarue

11 0 BozopoHoM nokasatere (pH) pactsopa. https://resh.edu.rw/subject/29/11/
Peaknuu nonnoro oomena. ['maponus
OpTraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB
OKHUCIUTETbHO-BOCCTAaHOBUTEIbHBIC

12 peaxiun. [TonsTie 00 3meKTpoIm3e https://resh.edu.ru/subject/29/11/
pacIuIaBoOB U pacTBOPOB COJIEH

13 Kowtpokras padora no pasxery https://resh.edu.ru/subject/29/11/
«TeopeTnieckrne OCHOBBI XUMHUM)»
Merainnel, ux nojgoxenue B [lepuoanueckoi
CHCTEME XUMHYECKHUX deMeHToB JI. W.

14 MenneneeBa 1 0COOEHHOCTH CTPOCHUS https://resh.edu.ru/subject/29/11/
atomoB. O0mue pu3ndeckre CBOKWCTBA
METaJIJIOB

15 CrnaBbl METAIIIOB. DIEKTPOXUMUYECKUN PSIIT https://resh.edu.ru/subject/29/11/




HaHpH)KeHI/Iﬁ MCTAlJIOB

XMUMHUYECKUE CBOMCTBA BAXKHEUIIINX

16 METaJUIOB (HATPHM, KaIui, KaIbI[Ui, MarHUM, https://resh.edu.ru/subject/29/11/
ATFIOMUHHN) U UX COSTUHEHUN
XUMHYEeCKHE CBOMCTBA XpOMa, MEIH M HX .

17 . p a https://resh.edu.ru/subject/29/11/
COE€IMHEHUI
XHUMHUYECKUE CBOMCTBA IIMHKA, JKeJie3a U UX .

18 . H https://resh.edu.ru/subject/29/11/
COE€MHEHUI
[Tpaktuueckas padora Ne 2. "Pemenune

19 3KCTIEPUMEHTAJIBHBIX 3a]1a4 MO0 TEME https://resh.edu.ru/subject/29/11/
«MeTaiie»"
HemeTamiel, ux moJIOKEHHE B
Ileproamueckoi cuCcTeME XMMHYSCKHX )

20 pHOZL https://resh.edu.ru/subject/29/11/
anemenToB M. . MenpaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB
du3nueckue CBOMCTBA HEMETAIIJIOB.

21 AnnoTponus HEMETAIOB (Ha IPUMEpE https://resh.edu.ru/subject/29/11/
KHCIIOpOJa, cepbl, hocdopa u yriaeposa)
XHUMHUYECKHE CBOICTBA TaJIOTCHOB, CEPhI U X .

22 . p https://resh.edu.ru/subject/29/11/
COEIUHEHNI
XuMHuueckre cBoMcTBa a3ora, ¢pocodpa u nx .

23 . bocodp https://resh.edu.ru/subject/29/11/
COE€IMHEHU I
XnUMHUecKre CBOMCTBA yIiIepoaa, KpeMHUS U .

24 . yrIepoaa, kp https://resh.edu.ru/subject/29/11/
UX COCINHEHHUH
IIpuMeHenne Ba)KHEHIINX HEMETAJIJIOB U X i

25 p . https://resh.edu.ru/subject/29/11/
COEeIMHEHHI

26 0O0001eHre U cucTeMaTH3alMA 3HAHUH 110 https://resh.edu.ru/subject/29/11/

teMe «HemeTtannery. Berauciaenus no




YpaBHEHUSAM XUMHUYECKUX PeaKIuii 1
TEPMOXHUMHYECKUE PACUETHI

[TpaxkTrueckas padota Ne 3. «Pemienue

27 AKCIIEPUMEHTAIBHBIX 3374 110 TEME 1 https://resh.edu.ru/subject/29/11/
"HemeTtamsr"»

28 Koirrposterast pabora no remam «Meraien 1 https://resh.edu.ru/subject/29/11/
n «Hemeramibny

29 EZZII;EZEEEZEEZ E ggiiigzzx: E?;gg;:m 1 https:/resh.edu.rw/subject/29/11/
AmMdoTepHbIC HEOPTraHUYECKUE U

30 OPTAHIMECKIE COCNMHCHILA. | eHeTIeckas 1 https://resh.edu.ru/subject/29/11/
CBSI3b HEOPTaHMYECKHUX U OPTaHUYECKUX
BEILIECTB
Ponb XxuMum B 00eCrie4eHUN YKOJIOTHIECKOM,

31 SHEPIreTUYECKON U MUIIEBON OE30MaCHOCTH, 1 https://resh.edu.ru/subject/29/11/
pPa3BUTUU MEIULIUHBI
[IpencraBnenus 00 0OMKX HAYYHBIX

32 MPUHLMIIAX IPOMBILIJIEHHOIO TIOJIYYEHHUs 1 https://resh.edu.ru/subject/29/11/
BOKHCUIITNX BEIICCTB

33 YennoBek B MUpPE BEIIECTB U MAaTEPHUATIOB 1 https://resh.edu.ru/subject/29/11/

34 XHUMHMA U 310pOBbE YEIIOBEKA 1 https://resh.edu.ru/subject/29/11/

OBUIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I'., AkuiioHepHOe 00111€CTBO
«M3parenscTBO «IIpocBemieHne
» Xumus, 11 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111eCcTBO

«M3parensctBO «IIpocBemieHne

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Xumus. Ypoku B 10 kiacce : yue6. mocoOue st 001eo0pa3oBar. opranusanmii /
H. H. I'apa. — 2-e u3x., nepepad. — M. : [IpocBemenne, 2015. — 112 c. —ISBN
978-5-09-030603-4.

Xumust. [Ipumepnsie padoune nporpammbl. [Ipeamernas munus yueonnkos I.E.
Pymsutuca, @. I'. ®enpamana. 10—11 xnaccesr: yued. mocobue st
o01reo0Opa3oBar. opranusanuii : 6a3oBeiit yposeHb /M. H. AdanacbeBa. — 4-¢
m3g. — M. : IIpocsemienue, 2021. — 48 c. — ISBN 978-5-09-078326-2.
Pabouas Tetpaasr no xumuu: 10 knacc: k yueonuky I'.E. Pym3utuca,

O.I". ®enpamana «Xumus 10 knacey. PI'OC (k HoBomy yueOHUKY)/A. .
Muxkutiok. — M.: M3aaTenscTBO «OK3amMen», 2019. — 94, [2] c. (Cepus

«Y4aebHOo-MeTouuecKkuii KoMruiek™)- ISBN 978-5-377-13315-5.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET



http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

http://chemistry.narod.ru
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