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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mO XMMHHM Ha ypOBHE CpeaHero obOmero oOpa3oBaHUs pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanum», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (pemepanbHOl  00pa3oBaTEIBHOMN
nporpaMmsl cpeanero obmero odpazoanus (POII COO), npencrasieHHbix B PeaepanbHOM
rocyaapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konuenuwu mnpenogaBaHus
y4eOHOTo mpeaMera «XUMHsS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit deneparum,
peanu3yromux OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOIIOB K pa3pabdOTKe MNpOrpamMMbl 10 XHMHH, K OMNPEACTICHHUI0 OOIIei
CTpaTeruy OOyYeHUs, BOCIIUTAHUS W PA3BUTHS OOYUAIOIIUXCS CPEACTBAMH y4eOHOTO MpenMeTa
«Xumusa» ans 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHIETITYaJIbHBIC TMOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH IieNiell, COIepXaHHs, pe3yJbTaToB OOy4YeHHUS WU
TpeOOBaHUH K YPOBHIO MO OTOBKU BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, IOJIy4aeMO€ BBIIYCKHUKaMH  0011e00pa3oBaTenbHOM
OpTaHW3alluM, SIBIISIETCS HEOThEMJIEMOM 4YacThl0 WX o0Opa3oBaHHOCTH. OHO  CIYXHT
3aBEpINAIONINM ATAllOM pPEATHM3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
[IEHHOCTEH, MPHUCYIIUX IEJIOCTHOH CHUCTEME XHUMHUYECKOTO O0O0pa3oBaHUsA. OTH IIEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB NPHPOJbl, (POPMUPOBAHMS MHUPOBO33PEHHS M OOLICH KyJIbTYypbl
YeJIO0BEKa, a TaKXKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO H
IpUpOJHOH cpene. Peanusyercs xuMuueckoe oOpazoBaHHe 00yUarOIMXCs Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUsl CPEJICTBAMH YYEOHOTO TpeaMeTa «XUMHUs», COJEpP)KaHHE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MporpaMMe MO XMMUHU C Y4€TOM crneuu(pHUKHd HayKu XUMHH, €€
3HA4YEHUs B MO3HAHUM MPHUPOJIbI U B MaTEpPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE C yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTepU3YIOIIHUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro OOLIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPAaeT 0COOYI0 POJib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyJbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMHpOBaHHE PALIMOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE LEIOCTHOI'O MPEACTaBIECHUS
00 OKpyXarollleM MUpE KaK O €AMHCTBE MPUPObl U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMoOAeHCTBYS C JAPYrUMH €CTECTBEHHBIMM HAyKaMM, XUMHsS cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOI'O TpyAa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUsSl KaK HayKa CO3MjJaTellbHasl, KaKk Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha pelIeHHe INI0OANbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBIPbEBOM, DSHEPreTHYECKOM, MHUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXPpaHBbI 3/I0POBbSL.

B cooTBercTBUM ¢ OOIIMMH LENSIMH M HPUHLUIIAMU CpPEIHEro o0Iero odpa3zoBaHUs
cozepxkanue npenmera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb MU3YUEHUs1) OPUECHTUPOBAHO
MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAMMYIO UM IS



BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKIIOYEHUS B JKU3Hb COIMYMA,
MIPOJOIDKEHHS 00pa30BaHuUs B PA3IMUHBIX 00JaCTsX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu IpeamMeTa «XuMHUs» SBISAIOTCA 0a30Bble Kypcehl — «OpraHudeckas
XuUMus» U «O0IIas 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX
SIBJISTIOTCS. OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUM 110 HEOPTAaHMYECKOM XUMHH (C BKIFOUCHUEM
3HAHUW U3 OOILIEH XUMMM) U OpraHudyeckol XxuMuu. GOopMUPOBAHUE JTAHHOW CHCTEMbI 3HAHUMN
IpU WU3YYEHUM HpeaMeTa 00ecleYMBAaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHH, 3aKOHOB U TEOPUM XUMUMU.

Crpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0111as 1 Heopranudeckast
XUMUS» cpopMHpoBaHa B MPOrpaMMe MO XMMHM Ha OCHOBE CHCTEMHOIO IMOJAX0J]a K M3YUYEHHIO
y4eOHOro marepuajia ¥ OO0yCJIOBJI€HAa HMCTOPUYECKHM OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUM Ha
ONpeAeNEHHbIX TEOPEeTHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHHU BELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKOH TEOPHHM CTPOEHMSI OPraHMYEeCKHX COENMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTaBICHUA O CTPOEHUM BEIIECTB.
Ceenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIVIEBOAOPOIOB IO
CIIO)KHBIX OMOJIOTMYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMUU MOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs MepBOHAYaIbHbIE
MIPEJICTaBICHHUS] O XUMUYECKON CBSI3H, KJIACCU(UKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINU.

[Ton HOBBIM yriioM 3peHHs] B mHpeamere «Xumusp»» 0a30BOro ypoBHS paccMaTpHUBaeTcs
M3Y4YeHHBIH Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHMsS TEOPETHUUECKU MaTepuail u
(hakToIOrMUECKUEe CBEJCHUS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0miasi 1 HeOpraHuyecKkass XUuMUs» O0ydaroIUMCsl PEJOCTaBISETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX W METOJOJIOTMYECKUX TMO3UIINMI,
rIyOKe TOHATh WCTOPUYECKOE HM3MEHEHHE (YHKIMA ATOro 3aKkoHa — OT 0000maromei 10
OOBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUN O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAaX U
IIPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLHIX, UX CYIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nononHsiercas B Kypcax 10 w11 KiaccoB anemMeHTaMu  COJAEpXkKaHUs, HUMEIOLUMU
KyJIbTYPOJOTHYECKHI M NPUKIAQAHON XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PpacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON AESITeTbHOCTH 4YeNIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHSI K IpPOIECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TIOMOTal0T BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOiIemMax, CBI3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUS 3HAHUMN, pPeIleHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAJIbHBIX HCCIENI0BATENbCKUX 3adad. B menom copepxanue
yueOHOro npeaMera « XMMHs» JaHHOTO YPOBHS M3YYEHHUs OPUEHTHPOBAHO Ha (hopMUpOBaHHE Y
o0yJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUS (puiaocodckux upei, Takux Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOI'0 U OPraHWYecKOro MHupa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOIHBIX SBICHUH IyTEM DKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYM MEXAy HOBBIMH (akTaMM M TEOPETHYECKUMHU MPEINOChUIKaAMHU,
OCO3HaHME POJIM XMMHUHU B PEIIEHUM KOJIOIMUYECKHX MpoOJiieM, a Takke MmpodsieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, CBIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.



B mnane permeHusi 3amad4 BOCIUTAHUS, Pa3BUTHS W COLUAIH3ANUHN  OOYYArOIIHXCS
MPUHATBIE TPOrPAMMOM MO XUMHUHU MOAXOAbl K OIPEACNICHUIO COJIEPKAHUS U TOCTPOCHUS
mpeaMera mperycMaTpuBalT (pOopMHUpOBaHHE YHUBEPCATBHBIX yUEOHBIX JCHCTBUN, UMEIOIINX
0a30BOE 3HAUCHUE IS PA3IMYHBIX BHIIOB JACSITEILHOCTH: PEIICHHS MPOOIeM, TIOMCKa, aHAIHN3a U
0o0paboTkn wHPOpPMAIMK, HEOOXOMUMBIX JIJIi MPUOOPETCHHSI ONBITA TMPAKTUYECKOW U
HCCIICIOBATCILCKON ICITSARHOCTH, 3aHIMAIOIIECH BaXKHOE MECTO B ITO3HAHUU XUMUU.

B mpakTuke npenosaBaHus XUMUU KaK Ha YPOBHE OCHOBHOT'O 0OIIero 0Opa3oBaHUs, TaK
M Ha YpOBHE CpeaHero ooOmero oO0pa3oBaHHs, TMPU OMNPEACICHUU COJAEPKATEIbHOU
XapaKTEePUCTHKU 1eJIeH H3Yy4YCHHUs TMpeaMeTa HalpaBJICHHUEM TEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO TpHU3HAETCS (POPMHUPOBAHME OCHOB XMMHMUYECKOW HAyKHM Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATETbHOCTH YEJIIOBEKAa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOUYKH 3PEHHS TaKOW TMOAXOA K
OTIPEJICTICHUIO 1IEeIEH U3YUEHUS TTPEIMETA SIBISICTCS BIIOJTHE OMPaBIaHHBIM.

CoriacHO JaHHOM TOYKE 3PEHUS TJABHBIMU IEJSIMU U3YYCHHS TpenMera «XuUMus» Ha
6a3oBom ypoBHe (10 =11 ki1.) siBASIFOTCS:

(hopMHUpOBaHME CHCTEMBl XHUMHYECKHX 3HAHUM Kak BaXHEUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYUYHON KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOYEBBIC TTOHSATHUS,
(dbyHIaMeHTaNbHBIE 3aKOHBI M TEOPUM XUMUHW, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TIOHMMAaHHUE
CYIIHOCTH JIOCTYITHBIX 0000IIIEHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

(dhopMHUpOBaHUE U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUH, HEOOXOTUMBIX ISl MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B MHpPE
BEIIECTB M XUMHUYECKUX SBICHHM, HMMEIOIIUX MECTO B TMPUPOAE, B MPAKTUYECKON U
MMOBCEIHEBHOMN JKU3HH;

pa3BUTHE YMEHHH W CIOCOOOB [IEATEIBLHOCTH, CBS3aHHBIX C HAOJIIOJCHUEM |
O0OBSCHEHHEM XHMHUYECKOTO SKCIEPUMEHTA, COOIIOICHUEM IMpaBUJl 0€301MacHOr0 OOpalieHusl ¢
BEIIIECTBAMH.

Hapsiny ¢ atum, copeprkareiibHasi XapakTepUCTHKA 1EJEH 1 3a/lad U3YUYEHHUS MpeIMeTa B
MporpaMMe Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B CHCTEeME€ cpemHero oomero ooOpazoBaHus. CerogHss B TNpENOJaBaHUUW XHMHH B OOJbIIEH
CTENEHW OTAAETCS TPEANOYTCHHE MPAKTHYECKOM KOMIIOHEHTE COJEp)KaHusl OOydeHus,
OPUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHKA OOIIe00pa3oBaTelbHOW  OpraHu3aluu,
BIIQJICIOIIET0 HE HAOOpOM 3HAHM, a (PYHKIHMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO MOJYYEHHUs] 3HAHUW U MPUMEHEHUS UX B PEAIbHOW KU3HM JJIsl PELICHUS
MPAaKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TUM mOpu u3yyeHUM MpeaMmeTa «XUMHsS» JOMHUHHUPYIOLIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 3a7a4uH, KakK:

amanrtanus OoOyYaroImMXCs K  YCIOBHSM JAWHAMHYHO  Pa3BUBAIOIIETOCS  MHUPA,
(dbopMUpOBaHHE WHTEIJIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TMPUHSTUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM,;

¢dbopMupoBaHre y OOYYaIOIIUXCS KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITHIA),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTHU: PEUICHUS MPoOiIeMm,
MOWCKa, aHanmM3a W o00paboTku WHPOpPMAIUU, HEOOXOAMMBIX Ui MPUOOPETEHHs OIbITa



JEATeNbHOCTH, KOTOpasi 3aHUMAET BA)KHOE MECTO B TMO3HAHUHM XMMUH, a TAKXKe IS OLCHKH C
MO3UIIMIA HKOJIOTHYECKOM O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX TPOIIECCOB
Ha OpraHU3M YeJIOBEeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, HHTEIIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHoCOOHOCTH CaMOCTOSITEIBbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C KU3HECHHBIMH ITOTPEOHOCTSAMU, UCIIOJIF30BATH COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIHM3a YYeOHON M HayJHO-TIOMYJIAPHON HH(POPMALIMU XUMUIECKOTO
COJZIePIKAHUS;

dbopMHupoBaHMEe M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS,  HAONIOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE  OCOOCHHO
HEOOXOIMMBI, B YACTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUN XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAaHUE Yy OOydarommuxcs yOeKIEHHOCTH B TYMaHHUCTUYECKOH HalpaBICHHOCTH
XUMHUHM, €€ BaXHOM pPOJIM B  pElIEeHUH TJI00aNbHBIX MpoOJIeM  pallOHaIbHOIO
MIPUPOJIOTIONB30BAHMS, TOMOJIHEHHSI JHEPreTHYECKHX PEeCypCOB M COXPaHEHHs TPUPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOTMMOCTH OEpPEeKHOTO OTHOIIEHHS K TPHUPOJE H CBOEMY
3II0OPOBBIO, & TAK)KE MPHOOPETEHUS OIBITA MCIIOJIL30BAHMS MOTYYSHHBIX 3HAHUH JUTS TIPHHSATHUS
I'PaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYCCKUMHU SIBIICHUSMHU.

B yuebnoM mane cpemHero o0miero oOpa3zoBaHus MpeAMET « XUMHs» 0a30BOr0 YPOBHSI
BXOJIUT B COCTaB MPeIMETHOH obnactn «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OOmiee 9rcno 9acoB, OTBENEHHBIX UIS U3yUEHHs] XMMHHU, HA 0a30BOM YPOBHE CPEITHETO
obmero obpaszoBaHusi, coctaBisier 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
knacce — 34 vaca (1 gac B Hezemio).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipeamer opranndecko XUMuM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B NOJyYCHUHN
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: oprannueckux coequHennit A. M. bytnepoga,
e€ OCHOBHBIE MOJIOKeHUA. CTpyKTypHbIe (DOPMYJIBI OpPraHUYECKUX BellecTB. l'omosorus,
n3oMepust. XUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJAMHAPHBIE U KPaTHBIE CBSI3H.

IIpencraBnenne o  KIaccMpUKalMM  OpraHudeckux  Bemects.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS Ba)KHEHIINX
IIPEICTABUTENEH KIIACCOB OPTaHUYECKUX BEHIECTB.

OKCIEPUMEHTAIBHBIE METO/IbI U3YUYECHHS BEUIECTB U MX NPEBPALICHUI: 03HAKOMIICHHE C
oOpa3liaMu OpraHMYeCKHX BEIIECTB M MaTepHallaMM Ha UX OCHOBE, MOJEJIHMPOBAHHE MOJIEKYJI
OpPraHMYECKUX BEIIECTB, HAOIIOJEHHWE W ONHUCAaHHE JEMOHCTPALMOHHBIX ONBITOB 110
IIPEBPAILEHUI0 OPraHMYECKUX BEIECTB IPU HarpeBaHUM (IUIaBICHUE, OOYTIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKUM psia. MeTaH W 3TaH — IPOCTEHIne
MPEACTABUTENN aJKaHOB: (U3MYECKHE W XUMHYECKHE CBOWCTBA (pEakiMu 3aMelieHus u
TOPEHUs ), HAXOXKJCHUE B IPUPO/IE, MTOTYyUYCHHUE U IPUMCHCHHE.

AJIKEHBI: COCTaB U CTPOSHUE, TOMOJIOTUUECKHUH PsiA. DTUIICH W MPOIMMIICH — MPOCTEHIINE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakUUM THAPUPOBAHUSA,
raJIOreHUPOBAHUS, TUIPATAIIMH, OKHCICHHS M TIOJUMEPHU3AIINH ), TTOJIyYCHUE U IPUMCHECHHE.

Anxaauensl: OytaaueH-1,3 u metunOyTanueH-1,3: cTpoeHue, BaKHEUITHE XUMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logyyeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUH psaA. ALCTHICH —
MPOCTEHUINHNKA MTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUUYECKHE CBOHCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAILIMH, TOPEHHUS), TOTyUYEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, ctpoeHue, (pusmUeckue U XUMUYECKHE CBOMCTBa (peakuuu
raJjOreHUpPOBaHUS U HUTPOBAHMUS), MOJYyUYEHHE M NpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolcmea (Peakyuu 2aio2eHUpo8anus U HUMpOB8aHus), noaydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. [eHeTHMdeckas CBSI3b MEXAY YIJI€BOJOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM Kjlaccam.

[IpupoaHbie UCTOYHUKH YTIIEBOAOPOIOB. [IpUpoaHbIil Ta3 U MOMYTHBIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTku HePTU: TMeperoHka, KpeKUHT



(TepMHUECKHH, KaTaTUTHUECKHi), mupoau3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B

IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib ¥ MPOIYKTHI €T0 EPEPAOOTKH.
OKCIepUMEHTAJIBHBIE METO/bl M3YUEHHUS BELIECTB U UX MPEBPAIICHUN: 03HAKOMIIEHHUE C

o0paslamMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTtb» u «Yroab», MoaearnpoBaHue

MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, MPOBEACHUE MNPAKTUYECKOW pabOThI:
IIOJIyYEHHUE ITUIICHA U U3YYEHUE €r0 CBOUCTB.

Pacuérnble 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJAYKTA PEAKIHH IO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEIIECTB HJIH MPOIYKTOB PEAKIUH).

Kucnopoaconep:xanue oprannyeckue coenHeHUs

[IpenenbHble OJHOATOMHBIE CHOMPTHL. MeETaHON W 3TaHON: CTpOeHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIJaMH, T'aJIoOr€HOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHue. BogopoiHbie CBSA3U MEXIy MOJIEKyJaMu CriupToB. [leficTBue MeTaHoa U 3TaHOjIa
Ha OpraHHU3M 4YeJIOBEeKa.

MHoroatoMHble CHHUPTHL. OTHIEHIVIMKOIb W TJIMLEPUH: CTpOeHHe, (U3NYECKUue u
XMMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOaTOMHbIE CIUpTHI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riauuepuHa u
STUJIEHTJIUKOJIS.

®deHoJI: CTPOCHHE MOJICKYJIbI, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denomna. [Ipumenenue geHoa.

Anpaeruapl U xemownsl. DopManbAeTuj, aleTalbJIeruja: CTpoeHue, (usnueckue Hu
XMMHUYECKHE CBOWCTBA (pEaKkIMM OKHCIEHUS W BOCCTAHOBJEHHS, KadeCTBEHHBIC DPEAKIIHH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeeNbHble KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHAsl KUCIIOTBI:
CTpoeHHe, pU3ndeckre 1 XUMUYeCKre CBOMCTBa (CBOICTBa, 00IIKe /I Ki1acca KUCIIOT, PeaKIs
sTepuduKanum), MoJiydeHue U mnpumeHeHue. CrTeapuHOBasg M OJEHUHOBAs KHUCJIOTBHI Kak
MIPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIoLIEe ACUCTBHE.

Crnoxuble 3(upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cOCTaB, KIAaCCH(pHUKAIUS YTIIIEBOAOB (MOHO-, IU- M ToJIucaxapuabl). [ moko3a
— MPOCTEUIINI MOHOCaXapHua: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne aMMUA4YHBIM PAcTBOPOM
okcuga cepebpa(l), BoccTaHOBIIEHHE, OpOXEHHE TJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npUMeHeHue, ononoruyeckas poib. dotocunres. Ppykro3a Kak H30MEp IIFOKO3bI.

Kpaxman u nemnonosa Kak IpupoaHbIe nomMepbl. CTpoeHHe Kpaxmalla ¥ LEJUIFOI03BI.
dusnuecKkue U XMMHUYECKHe CBOMCTBA KpaxMaa (THAPOIN3, KaUeCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl W3YyYEHHUs BEIIECTB M UX IPEBPAIICHUN: IPOBEACHHUE,
HaOJIo/IeHUEe W ONMCAaHUE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAYeCTBEHHBIE
peaknMyu OJHOATOMHBIX CHHUPTOB (OKucieHue sTaHona okcugoM wmenu(ll)), MHOroaroMHbIX
cnupToB (B3ammojeiictBue raunepuHa c ruapokcugom wmeau(ll)), ampmernnoB (okucieHue
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aMMHauHbIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3aumoneiicTBue
Kpaxmajia ¢ HOJOM), MPOBEIECHUE MPAKTHUECKON pabOTHI: CBOMCTBA pacTBOpa YKCYyCHOMH
KHUCIIOTBI.

Pacuérnble 3amaum.

Bbruncnenuss 1o ypaBHEHHMIO XHUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJHOr0 BELIeCTBa WJIM NPOAYKTAa pPEaKUMHM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTconeprKaliiue OpraHn4eckie CoeIMHEHusI.

AMUHOKUCIOTBl Kak aM@OTepHble OpraHUYecKue coeAuHeHus. Dusznyeckue u
XMMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha MNpuMmepe TIiuluHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak mpupojHbIE BBICOKOMOJEKYJIsIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TpeTHYHasi CTPyKTypa OeikoB. XHUMHUYECKHE CBOWCTBA OEIKOB: THUIPONIM3, JEHATypalus,
KaueCTBEHHbBIE PEAKIINH HA OEIKH.

DKclepuMEHTAIbHBIE METO/bl M3yUeHUsl BEUIECTB M UX IpeBpallleHuil: HaOIIoAeHne U
ONMCaHWE JEMOHCTPAlMOHHBIX ONBITOB: JEHATypalus OelIKOB INpU HArpeBaHUH, LIBETHBIE
peakiuu 6eIKOB.

BbicokoMoJieKy IsipHbIe COeTUHEHNSs

OcHOBHbBIE TOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluu, CpelnHss MoJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKCIepUMEHTAIbHBIE METOAbl U3YUEHHUS BEIIECTB M UX MPEBpAIICHUN: 03HAKOMIICHHUE C
o0Opa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanus MeXnpeaMEeTHBIX CBA3EH MPU M3yYEHUH OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOLIMX E€CTeCTBEHHO-HAYYHBIX IMOHSATHH, Tak W
MOHATHH, SABISIOUIUXCS CUCTEMHBIMU ISl OTJICNIBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOT'O LIHUKJIA.

OO01ue ecrecTBEHHO-HAyuYHbIE TMOHSTHUSA: SIBJICHHE, HAy4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEeOpus, aHauu3, CHUHTE3, KiIaccupuKalus, MEePUOJUYHOCTb, HAOIIOJCHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOJICTTUPOBAHUE.

@dusuka: MaTepus, DHEPrus, Macca, aTroM, OJEKTPOH, MOJIeKyJa, SHEPreTHYeCKUuin
yYpOBEHbB, BEUIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PU3MYECKUE BEIMYUHBI U
€IMHULIBI X U3MEPEHHUSL.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OeNMKU, YTIAeBOIbI, KUPHI, PepMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHonmorusi: mNHIEBbIE NPOAYKThI, OCHOBBI PALMOHAIBHOIO MHUTAHUS, MOIOIIHE
CpelCTBa, JEKAPCTBEHHbIE MU KOCMETMYECKHWE NpernapaTrbl, MaTepuanbl M3 HCKYCCTBEHHBIX M
CUHTETUYECKUX BOJIOKOH.
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11 KVIACC

OBILIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XuMHUecKuil ameMeHT. AtoMm. Sapo aTtoma, HW30TOMBI. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTUyYecKre YPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0- amemMenTsl. OCOOCHHOCTH
pacnpesiesieHus: 3JEKTPOHOB MO0 OpOUTAISAM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPHOJOB.
DneKTpoHHasi KOHQUTypalus aTOMOB.

[Iepnonnueckuii 3axkoH u Ilepmoamueckass cucrema Xxumudeckux aiemeHtos JI. M.
MenneneeBa. CBsA3b mepuoAWYECKOro 3akoHa M Ilepuonuyeckoil CUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpPEMEHHON TEOpHEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
I10 TpyHIaM U nepuojiaM. 3Ha4€HHE MTEPUOJIUIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKash CBSI3b. Buapl XMMHUYeCKOW CBs3M (KOBaJeHTHas
HEMnoJIsIpHasi U TOJspHasi, MOHHAsA, MeTajuinueckas). MexaHusmbl 00Opa3oBaHMs KOBAaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKLENTOpHbIN). BomopoaHnas cBsi3b. BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTh. CTeneHb OKucaeHus. OHbI: KATHOHBI M aHUOHBI.

BemecTBa MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BelmiecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BENIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

ITonste o pgucnepcHbIX cucTeMax. McTuHHBIE M KOJIIOUIHBIE pacTBOpBL. MaccoBas noss
BEILECTBA B PACTBODPE.

Knaccugpukanus HeopraHuyeckux coenuHeHMd. HoMeHknatypa HeOpraHM4ecKHX
BeleCTB. ['eHeTMYecKas CBA3b HEOPraHMYECKUX BELIECTB, NPUHAMICKAIINUX K Pa3Iu4YHbIM
KJIaCCaM.

Xumnueckass peakuus. Kiaccudukanus XUMHUECKMX peaklUil B HEOPraHWYecKOu u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMS MACChl BELLECTB, 3aKOH COXPAHECHMs U IIPEBPAICHUS
SHEPrUM IPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nyHbIX (pakropoB. OOpaTumble peakluu.
Xumunyeckoe paBHOBecHe. PaKTOpbl, BIUSAIOIIUE HA COCTOSHHUE XMMHYECKOIO DPABHOBECHS.
[Tpuanun Jle [larense.

Onexrponuruyeckas aucconuanus. CuibHble U ciabble 37eKTpoauThl. Cpena BOJHBIX
pPacTBOpOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I1EJI0OYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl U3YUYEHHS BEIIECTB M MX IPEBPALLEHUI: JEMOHCTPALUS
tabmun «Ilepuonmueckas cucrema xumuyeckux snemeHtoB JI. M. MenneneeBa», u3yueHue
MoJiesiell  KPUCTANIMYECKUX peIETOK, HaOMIOJCHWE U OIMCaHWe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3/IOKEHHE IEPOKCHAAa BOAOPOAAa B MPHUCYTCTBUU KaTalln3aropa,
OIIpEAETIEHUE CPENbl PACTBOPOB BEIECTB C MOMOIIBI YHHUBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMeHa), MpOBEIeHHE IMpaKTHYeCKOW paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKIIUN.
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Pacyérnble 3agaun.
Pacuérel mo ypaBHEHMSM XUMHYECKHX pPEaKUUd, B TOM YHUCIE TEPMOXMMHYECKHUE
pacy€Tsl, pac4€THI C UCIIOJIB30BAHUEM IIOHATHS «MACCOBAsl 10JIsI BELIECTBAY.

Heopranuuyeckass xXumus

Hemeramnbl. [lonoxenue nHemetasioB B Ilepuoanueckoid cucTeMe XHUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoOB. Du3nueckue CBOWCTBA
HEMETAJUIOB. AJIOTPOITUS HEMETAJUIOB (Ha IIpUMepe KHCIopoa, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEMIINX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUI (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTUHCHUI).

[IpumeHeHne BaKHENIINX HEMETAIIIIOB U UX COEMHEHUM.

Mertamnel. [Tonoxenue metamio B [lepruoandeckoit cuctemMe XUMHUYECKUX 37€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiictBa MeTaiioB. CIulaBbl METAIOB. DJIEKTPOXUMHUYECKUM pAJ HaNpsDKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUH, KaJWi, KaJblMi, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue criocoObl moayyeHus: MeTayuioB. [IpruMenenne MeTamioB B ObITY U TEXHHUKE.

OKCIEPUMEHTANbHBIE METOAbl M3YYEHUs BEUIECTB M WX IPEBPALCHUN: H3yYCHHUE
KOJUIeKIUu «MeTalibl U CIUIaBbl», 00pa3llioB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4, HaOMIoJleHWe M ONHCaHWE JEMOHCTPAMOHHBIX M JAOOPATOPHBIX  OMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMHM KHUCIOT U IeJoYeil, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3amaum.

Pacuérbl Macchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce win 00bEMY OJHOrO U3 YyYaCTBYIOIIMX B PEaKLUU BELIECTB, pacu€rbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEaKIUH, €CIH OJHO U3 BEUIECTB UMEET IPUMECH.

XUMHA | JKU3HDb

Ponr xmmum B oOecneueHHU 3KOJ'IOI‘PI‘I€CKOI>1, 3HepreTI/I‘ICCKOI71 ) 117011 (5):10)7
6630HaCHOCTI/I, pa3sBUTHU MCAWUILIMHBI. ITonsatue o HAay4YHbIX MCTOHAaX II03HAHHA BCHICCTB U
XUMHNYCCKHUX peaKHHﬁ.

HpeI[CTaBJ'IeHI/IH 00 O6H_II/IX HAay4YHbIX IIPpUHOUIIAX TMPOMBIIUICHHOTO IIOJIYUCHHA
Ba)KHEMIIINX BEIIECTB.

YenoBexk B MHPEC BCHICCTB W MAaTCPUAIIOB: Ba)KHEHUIIINE CTPOUTCIIbHBIC MAaTCpHaJIbI,
KOHCTPYKIOHUOHHBIC MaTepualibl, KpaCKH, CTCKJIO, KEpaMHuKa, MaTCpHaJibl JIs1 SJICKTPOHUKH,
HaHOMAaTCpHuaJibl, OpraHNYCCKUC U MUHCPAJIbHBIC y,Z[O6peHI/I$I.

Xumus u 3A0pPOBBE UYCJIOBCKA: IpaBUJia HCIIOJIB30BAHUS JICKAPCTBCHHBIX IIPCIIApaToB,
IpaBHJia 0€30I1aCHOr0 UCIIOJIb30BaHUS npernapaTroB OBITOBOM XMMUU B MMOBCEIHEBHOM JKM3HU.

Me)KHpe,Z[MCTHLIC CBA3HU.
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Peanuzanus MeXNpeIMEeTHBIX CBSI3€H MPH U3yYeHUHU OOIIel U HeOPTaHUYECKOW XUMHH B
11 xmacce oCyIIecTBISIETCS Yepe3 MCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHA,
TaK U HNOHSTUMN, ABJSIOIINXCA CUCTEMHBIMU JJISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0uue ecTeCTBEHHO-HAayuUHbl€ MOHATUSA: HAy4HbIH (akT, rumoresa, 3aKOH, TEOPHs,
aHanM3,  CHUHTE3,  Kilaccu(uKamusi,  NepHOAUYHOCTb,  HAONIOJCHHWE,  DKCIIEPHMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: MaTepus, SHEPrus, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, W30TOI,
pPalMoaKTUBHOCTb, MOJIEKYJIa, YHEPIeTUYECKUN ypPOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOe
COCTOSIHME BEIECTBAa, (PU3NUYECKHE BEJIMYMHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHmsMm, ’KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE NCKOMIAEMbIE, TOILUIUBO, PECYPCHI.

Texnonorus::  XUMHuYecKas  IPOMBIIUIEHHOCTb,  METAJUIyprus,  MPOU3BOJACTBO
CTPOMUTENbHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MaT€pUAJIOB, AJIEKTPOHHASI MPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

[Iporpamma kypca «Xumus» pa3zpaboTaHa ¢ ydeToM mporpammsl Bocnutanuss MAOY
«Ikoma Nely» KI'O, cormacHO KOTOpOH y COBPEMEHHOT'O IIKOJIbHUKA JODKHBI OBITh
chopMHUpPOBaHBl POCCHICKHE 0a30Bble (TpaXKIAaHCKWE, HAIMOHAIBHBIC) HOPMBI M IICHHOCTH,
3akperuieHHble B Konctutynuu Poccniickoit denepanum.

OTU LEHHOCTH HAaxOJIT CBOE OTpPaK€HUE B COJAEPKaHUU YPOKOB IO paszenaMm Kypca,
00eCIeunBaOIIeM pPa3BUTHE BBICOKOHPABCTBEHHOW JIMUYHOCTH, PA3CNSIONICH POCCUMCKUE
TPaJMLIMOHHBIE JTYXOBHbIE IIEHHOCTH, O00Jajaoliell akTyaJbHbIMM 3HAHUSIMU U YMEHHUSMH,
CIIOCOOHOM peanu3oBaTh CBOM MOTEHIMANT B YCIOBUAX COBPEMEHHOIO OOIIECTBA, TOTOBOH K
MUPHOMY CO3MJIAaHUIO U 3a1uTe PoauHeI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O XUMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

[Inanupyemsie pe3ynbTaThl ONMPAIOTCS HA BEAyLIUE LEJIEBbIE YCTAHOBKH, OTPAXAIOIIME OCHOBHOW, CYIIHOCTHBIM BKJIAJ H3y4aeMOH
MIPOrpaMMbl B pa3BUTHE JTUUYHOCTH 00YYAIOLINXCSI, UX CIIOCOOHOCTEN ¢ UCMOIb30BaHUEM 000py1oBaHUsl « Touku pocTay.

JIMUHOCTHBIE PE3YJbBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHHUs OOYYAIOIIMMUCS TPOrpaMM CPEJIHETO OO0IIero oO0pa3oBaHUs
(JINYHOCTHBIM, METANpEeAMETHBIM U MpeAMETHbIM). HayuHo-MeToanueckoil oCHOBOM [UIsl pa3paOOTKHU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMUS
MIPOTPaMM CPETHETO 00IIero 00pa30BaHUs SIBISIETCS CHCTEMHO-IESTETLHOCTHBIN ITOIXO/.

B cooTtBeTcTBHM C CUCTEMHO-ACATCIIBHOCTHBIM MOAXOJA0OM B CTPYKTYPC JUYHOCTHBIX PE3YJIIbTATOB OCBOCHUA IMPCIAMETA «XuMus» Ha
YPOBHE CpeTHero o0miero 00pa3oBaHus BBIACICHBI CICIYIONNE COCTABIISIONINE:

OCO3HaHHE OOYYAIOUIUMHCS POCCUHCKOW TPaKTaHCKOW HISHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTCIBHOCTH |
CaMOOTIPEICIICHUIO;

HAJIMYHE MOTUBAITUH K O0YYCHUIO;

IeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX yOCKICHHI TMYHOCTH HAa OCHOBE KJITFOUEBBIX IICHHOCTEH M UCTOPUUYECKHUX TPAAUIUi 0a30BOii
HAYKH XHUMHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIONIUXCS PYKOBOJICTBOBATHCSI B CBOCH JESATEIBHOCTH ILEHHOCTHO-CMBICIIOBBIMHA YCTaHOBKAaMH,
MPUCYIIUMH [IETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHuUs;

HAJIMYHME TTPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI M CIOCOOHOCTH CTABUTh LIEJIM U CTPOUTH )KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IpeaMera «XHUMUs» IOCTHTAITCS B €JAWHCTBE YYEOHON M BOCIUTATEIBHON ICSTEIBHOCTH B
COOTBETCTBUU C TYMaHUCTHUYECKHUMH, COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU U HJCaIaMU POCCHUICKOTO I'Pa)IaHCKOTO
o0I1IecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHU W TPABWIAMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOIIECCAM CaMOIIO3HAHUS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUAIOIIIXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOPMHUPOBAHHOCTH OINBITA MO3HABATENBHOW M MPAKTHUYECKON
JEeSITENFHOCTH 00YYAIOIINXCS TI0 Peau3alliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:
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1) rpa:x1aHCKOr0 BOCIIMTAHUSA:

OCO3HaHUs 00y4aIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 003aHHOCTEH, YBaKEHUSI K 3aKOHY U IIPABOIOPSAIKY;

MIPEACTABJICHUS O COLMAIIBHBIX HOPMax U IIPaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM JIEATEIILHOCTH MIPU CO3/IaHUU YUEOHBIX ITPOEKTOB, PELICHUH YU€OHBIX U MO3HABATEIbHBIX 33/a4,
BBITTOJTHEHUY XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl IPYrUX MpH aHAINW3€ Pa3IUYHBIX BUAOB Y4eOHOM
NESATENbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

HEHHOCTHOI'O OTHOMICHUSA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTE€YECTBEHHOM! XHUMUH,

YBaXXCHUSA K MMPOLECCY TBOPUECTBA B O6J'IaCTI/I TCOPUHU U MPAKTUICCKOI0 MPUMEHCHUA XUMUHU, OCO3HAHUSA TOTO, YTO JOCTHIKCHUA HAY KU
€CTh Pe3yJIbTAT IJTUTEIBHBIX HAOIIOICHNUH, KPOTIOTIUBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpeca W MO3HABATEIIbHBIX MOTHBOB B MOJTYYEHUH U TTOCIICIYIONIEM aHAN3e HH(POPMAILIUH O TIEPEIOBBIX JOCTHIKEHUSIX COBPEMEHHOM
OTECUYECTBCHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITIOBEACHM

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMHWYECCKUMMU SABJICHUAMU, U IIPUHUMATh OCO3HAHHBIC PCHICHUSA, OPUCHTUPYACH HA
MOPaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OIIEHMBATh CBOE IOBEACHHUE U MOCTYIIKH CBOUX TOBapI/IH_[eﬁ C MO3UIUM HPAaBCTBCHHBLIX W IIPABOBBIX HOPM M OCO3HAHHEC
MOCJICJACTBUM 3TUX IMMOCTYIIKOB;

4) popMupoBaHuUs KYJbTYPHI 310POBbS:

MOHMMAaHUs IIEHHOCTEH 370poBOro M 0e30macHoro obpasza >KM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
($U3NIECKOMY U TICUXMYECKOMY 3/10POBBIO;
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COOJTFO/ICHUS TTPaBMII 0€30MaCHOTO 00paIlleHus C BEIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

IIOHUMAaHHA UCHHOCTHU HpaBI/IJI I/IHI[I/IBI/II[yaJIBHOFO 1 KOJIDICKTHUBHOI'O 6G3OHaCHOFO IIOBCACHUSA B CI/ITyaI_[I/ISIX, yrponcafoumx 3I[OpOBBIO nu
JKU3HU JIIOACH;

OCO3HAHMS MOCIIEICTBUI U HETIPHUATHS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHUS AJIKOT OIS, HAPKOTUKOB, KYPEHH);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B Y4e€OHO-MCCIIEI0BATEIbCKON JESTENIbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPUECKONW U JPYTHUX
BUJIAX JICATEILHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUICCKUX 3a/1a9 COMAITBHON HAIPABICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY M3YyUEHHIO MPodeccHii pa3IMyHoOro poja, B TOM YHCJIe Ha OCHOBE NMPHUMEHEHHs MPEIMETHBIX 3HAHHH IO
XUMUH;

YBOKEHUS K TPYY, JIFOJIIM TPYJa U pe3yIbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYyaJIbHON TPAaeKTOpUU OOpa3zoBaHuUs, Oyaymiell mpodeccuu U peaau3alui COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6) PK0JI0THYECKOT0 BOCTTUTAHMSI:

AKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOMICHUS K MPUPOJIe, KaK UCTOUYHHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIIC;

MMOHUMAaHMsI TJI00ATBHOTO XapaKTepa 3KOJOTHMYECKHX MpoOJeM, BIHMSHUS dKOHOMHYECKHX IPOIECCOB HA COCTOSIHHE MPUPOIHON M
COIIMAIBHOM CpEIbl;

OCO3HaHUS HEOOXOAMMOCTH UCIIOIb30BaHMS TOCTHKCHUN XUMUH JIJIs1 PEIICHHS BOTIPOCOB PAIIMOHAILHOTO MIPUPOIOIIOIb30BAHHUS;

AKTUBHOTO HENPUATUSA JICHCTBHM, MPUHOCAIIMX Bpell OKpPYKarollel MPUPOAHON Cpele, YMEHUs MPOTHO3UPOBATh HEOJIAaronpusiTHbIC
9KOJIOTHYECKUE MOCIICACTBUS IPEANPUHUMACMBIX JICUCTBUI U TIPEIOTBpAIIaTh UX;

HAJIMYUs PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, YKOJIOTUYECKON KYIbTYphI, OMBITAa JEATEIBHOCTH YKOJIOTHMYECKON HaNpaBIEeHHOCTH,
YMEHHS PYKOBOJICTBOBAThCS MMHU B TO3HABaTEIbHOW, KOMMYHHKATUBHOW U COIMALHOM TMpaKTUKE, CIMOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuu;
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7) UEHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PCHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBCHHON TIPAKTHKH;

IIOHUMAHUA CHCHI/Iq)I/IKI/I XUMHHU KaK HAyKH, OCO3HAHUIA ee pojin B (1)0pMI/IpOBaHI/II/I paluOHAaJIbHOI'0 HAY4YHOI'O MBIINUJICHHWA, CO3AaHUN
I[EJIOCTHOTO TMPEACTABICHUSI 00 OKpPYKAIOMIeM MHPE KaK O €IUHCTBE MPUPOJLI U YCIIOBEKA, B TO3HAHHWH MPHUPOJIHBIX 3aKOHOMEPHOCTEH H
pelIeHny IpodiieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOEKIEHHOCTH B 0COOON 3HAYMMOCTH XHMMHU JUIsl COBPEMEHHON LMBUIM3ALUU: B €€ TYMaHUCTUUYECKOW HANpPaBJIEHHOCTH M BaXKHOU
pOJIM B CO3/TaHUK HOBOM 0a3bl MAaTEPHAIILHON KYJIbTYPHI, PEIICHUH TIIO0ANTBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOl, NUIIEBOM W HKOJIOTMYECKOM Oe30macHOCTH, B Ppa3BUTUM MEIUIMHBI, OOECIEUEHUHU YCIOBUI YCIEUIHOrOo Tpyla U
IKOJIOTHUYECKU KOM(OPTHOM JKU3HH KaXKJIOTO YiICHa OOIIECTBa;

eCTeCTBeHHO-Hay‘-IHOﬁ rpaMOTHOCTH: TIOHUMAHUA CYIIHOCTH MECTOAOB IMMO3HAHUSA, UCITIOJBb3YCMBIX B €CCTCCTBECHHBIX HAYKaX, CIIOCOOHOCTH
WCIOJIb30BATh IMOJIy4aeMble 3HAHMS JUIsl aHAIM3a U OOBSICHEHMSI SIBJICHUN OKPYIKAIOIIEro MUpa U MPOUCXOSAIINX B HEM U3MEHEHUM, yMEHHs
AeJ1aTh 000CHOBAHHEIE 3aKIFOUYEHN Ha OCHOBE Hay4YHBIX CbaKTOB U UMCIOMIUXCA TaHHBIX C TEJIbIO MMOTYYCHHA JOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO UCIOJIb30BATh XUMUYECKUE 3HAHUSA A pEIICHUA HpO6J’I€M B PCAJIbHBIX )XU3HCHHBIX CUTYyalUAX,

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM IS TEILHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CAMOOOPa30BAHHIO, K AKTHBHOMY ITOJIyYCHHIO HOBBIX 3HAHHUH 110 XUMUHU
B COOTBETCTBUU C KH3HCHHBIMU TIOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3InuHbIX cepax MpodecCHOHATBHON eI TeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yIbTaThl OCBOSCHHS YU€OHOTo MpeaMeTa « XUMHUsS» Ha YPOBHE CPeTHEro o01iero oopa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs (pOpMUPOBaHMSI MUPOBO33PEHUS OOYYAIOIIUXCA MEXKIUCHUIIMHAPHbIE (MEXIIpEIMETHbIE) OOIIeHayYHbIE MOHATHSA,
OTpa’Karollye LEeJOCTHOCTh HAyYHOM KapTHHBI MUpPa M CHElU(UKY METONOB MO3HAHUS, UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, PHEPIHUs, sBIIEHHE, MPOLIECC, CUCTeMa, HAayyHbIH (PaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEOBaHHE,
HaOJr0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT U ApYTHe);

yHHUBEpcalibHble yuyeOHble JeiicTBUsl (IIO3HaBaTelbHbIE, KOMMYHHKAaTHBHBIC, pPEryJsATHBHbIC), oOecrneuynBaronue (HopMUpOBaHUE
(GYHKIMOHATBHON TPAMOTHOCTH U COLIMATIbHON KOMIETEHIIMU 00yYarOIINXCS;
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CIOCOOHOCTh OOYYAIOIIUXCS HCIOJIb30BATh OCBOCHHBIE MEXAUCHUILUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHHUA W YHUBEPCAIbHBIC
yueOHbIe JIeMCTBUS B TIO3HABATEILHOW U COIIMAIBHOM MPaKTHKE.

MertanpeaqMeTHble Pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIBHBIMU YYEOHBIMH IO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH H
PeryJIATUBHBIMU JICHCTBUAMMU.

OBJ'laI[eHI/Ie YHUBEPCAJIBbHBIMHA yqeﬁnban Nno3HaBaTEeJIbHBIMU HeﬁCTBHﬂMH:

1) 0a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTyaJIU3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIENATh LEeNU JEeATEeIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HUX JOCTHIKEHUS, COOTHOCHTH PE3YyJbTaThl JEATEIBHOCTH C
MTOCTaBJICHHBIMH TICJISIMHU;

WCIIOIH30BATh NMPU OCBOCHUH 3HAHHUM MPUEMBI JIOTHYECKOTO MBITIUICHUS — BBIJICTISATh XapaKTEPHBIC MPU3HAKY TTOHSATHH U yCTaHABIUBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS AJIs1 OOBSICHEHUS OTACNIbHBIX (DAaKTOB U SIBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEUIECTB U XUMHUYECKUX PEaKIIHiA;

YCTaHABJIMUBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]Ly U3y4YaeMbIMU SBJICHUSIMU;

CTPOHUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHbBIC, JEAYKTUBHbIC, MO AHAJOTHH), BBISIBIATH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B
paccMaTpuBaeMbIX ABICHUSX, (GOPMYIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

MPUMEHATh B MPOLECCE IMMO3HAHHUSA, UCIOIb3yEMble B XUMHUHU CHUMBOJUYECKHE (3HAKOBBIE) MOJIENH, MPEOOPa3OBbIBATH MOJEIbHBIC
MIpe/ICTaBICHUS] — XUMUYECKHH 3HaK (CUMBOJ) AJIEMEHTa, XUMHUYecKas (GopMyiia, ypaBHEHHE XUMUYECKON PEaKIMK — MPU PEHICHUH yUYeOHbIX
MO3HABATEIbHBIX M TMPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIC MOJICJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbIe HCCIeA0BaTeIbLCKUE TeHCTBUS:

BJIaICTh OCHOBAMU MCTOAOB HAYUYHOTI'O MO3HAHHWA BCHICCTB U XUMHNYCCKUX peaKHHﬁ;
(I)OpMy.]'II/IpOBaTB OCIn W 3aJadu HCCICAOBaHUA, HCIIOJB30BaTh ITOCTABJIICHHBIE M CaMOCTOATCIBHO C(I)OpMy.]'II/IpOBaHHLIC BOIIPOCHI B
KauCCTBC MHCTPYMCHTA IMO3HAHUSA 1 OCHOBBI JIs1 (I)OpMI/IpOBaHI/ISI TUITOTE3BI IO MMPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/II\/’I;
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BJIQJICTh HaBBIKAMH CaMOCTOSITEJIBHOTO IUIAHMPOBAHMSI W IPOBEAEHUS YUYEHHUYECKUX HKCIEPHMEHTOB, COBEPLIEHCTBOBATH YMEHHUS
Ha0II0/1aTh 32 XOJIOM MpPOIEcca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €ro pe3yibTar, (OpMYIHpPOBATH O0OOMIEHHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MUCCIEA0BAHUS, COCTABISATH OOOCHOBAHHBIN OTUYET O MpOAEIaHHON padoTe;

npuoOpeTaTh OMBIT YUYCHHYECKOW HCCIIEOBATENBCKONM W TMPOEKTHOW NeSTENBbHOCTH, TMPOSBIATH CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO PAa3IMYHbIX METOJIOB IIO3HAHMUS.

3) pabora ¢ unpopmManmeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX WH(POpPMAIK (HAyYHO-TIONYJISIPHAS JTUTepaTypa XUMHUECKOTO COACPIKAHMSI, CIIPABOYHBIC
mocoous, pecypchl MHTepHEeTa), aHATU3UPOBAaTh WHGOPMAIUIO PA3IWYHBIX BHIOB W (OPM MPEACTABICHHS, KPUTHYCCKH OIICHUBATH €
JIOCTOBEPHOCTH M HEITPOTHBOPECUYNBOCTb;

(dhopMyJIHpOBaTh 3alpPOCHl W MPUMEHSTHh PA3IMYHBIC METOJBI MPH TMOUCKEe W 0TOOpe WH(pOpMANWU, HEOOXOIUMOW JUIS BBITOJTHCHUS
Y4eOHBIX 3aJ1a4 OMPEIeIEHHOTO THIIA;

MPHOOPETATh OIBIT UCTIONH30BaHMsI HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBHIOMPATh ONTUMAIBHYIO (OpMYy TIpeacTaBieHuss nHGpopMauu (CXembl, TpadUKH, TUarpaMMbl, TaOIHIbl, PUCYHKH H
Apyrue);

WCIIOJb30BaTh HAY4YHBIA SI3BIK B KAueCTBE CPEACTBA NpH paboTe ¢ XUMHUYECKOW HHGOpMAIMel: MPUMEHATh MEXIIPEIMETHBIC
(bu3udeckue U MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00OpeBHATYphl, HOMEHKIIATYPY;

UCIIOJIB30BATh U IIPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIJISTHOCTH.

OBJaanenue YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA JEeMCTBUSIMM

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW T€Mbl B XOJ€ Juanora W/WiHh JAUCKYCCHH, BBICKa3bIBaTh UieH, (GOPMYyIUPOBATH CBOU
MIPEI0KEHUST OTHOCUTEIBHO BHITIOTHEHUS MPEATIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMeil pPe3yJIbTaTOB IO3HABATEIbHOW JEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSTEIbHO WIU COBMECTHO CO
CBEPCTHUKAMH TPH BBIMOJTHEHUU XUMHYECKOTO JIKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HMCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuu yueOHOro MpoekTa U (OpMyIUpOBaTh BBIBOJBI MO pe3ybTaTaM MPOBENEHHBIX HUCCIEIOBAaHUN MyTEM COTJIACOBAHUS MO3UIIMN B
X0J1e 00CyXIeHUs U 0OMeHa MHEHHSIMH.
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OBJIa)IeHI/Ie YHUBEPCAJIBHBIMHU PETrYyJIATHBHBIMHA I[eﬁCTBHSIMI/I:

CaMOCTOATENIBHO IUNIAHUPOBATh U OCYLIECTBIATH CBOKO IT03HABATEIBHYIO JEATEIBHOCTD, ONPeaeisasa €€ LEeNH U 3a1a4i, KOHTPOJIMPOBATh
U 110 Mepe HEOOXOJIMMOCTH KOPPEKTUPOBATH MPEAJAraeMblil aJrOpuT™M JAECUCTBUN NPHU BHIIIOJHEHUHM YUEOHBIX M MCCIIEI0BATENbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO WX PEIICHHS ¢ YYETOM IMOTyUeHHsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIIHIX;
OCYLLIECTBIIATh CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIe pe3yapTaThl OCBOCHUS Kypca «OpraHnyeckas XUMHUs OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJICTABICHUM O XUMUYECKON COCTABIISIIOIIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpA, POJIM XUMHUU B MO3HAHUH
SBJICHUH TPUPOAbI, B (OPMUPOBAHUN MBILIUIEHUS] U KYJIbTYpPbl JUYHOCTH, €€ (DyHKIMOHAIBHONW IPaMOTHOCTH, HEOOXOAUMOW AJIS peIleHHs
IIPAKTUYECKUX 3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 370POBBIO M IPUPOJTHOM CpEJiE;

BIIQJICHHME CHCTEMOW XUMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue IOHATUS (XMMUYECKUH 3JEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKA aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, MEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas popmyina (pa3BépHyTas u
COKpallléHHast), MOJIb, MOJISIpHasi Macca, MOJISIpHBbIA OOBEM, yriepoJHbli cKeleT, (yHKIMOHAlbHAs IpyIIa, pajuKai, U30MepHsl, U30MEpbI,
TOMOJIOTMYECKUN PsJl, TOMOJIOIH, YIJIEBOAOPOIBI, KHUCIOPOIL M a30TCOACPXKAIUME COCIAUHEHUS, MOHOMED, INOJIHMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU M 3aKOHBI (TE€OpHsl CTPOEHMsI opraHuuyeckux BemecTB A. M. Byrtiepoa, 3akoH coxpaHeHUs
Macchl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIe B OCHOBE NOHUMAaHUsI IPUUYUHHOCTH
U CHUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (DAaKTOJOIMYECKHE CBEAECHUS O CBOMCTBAaX, COCTaBe, MOJIyYEHUH U O€30MaCHOM HCIOJIb30BaHUU
BAXHEHUIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON JeATEIbHOCTH YEJI0OBEKA;

Cc(OPMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€pHblE IPU3HAKM TOHATUN, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIUE MIOHATHUSA IIPU ONIUCAHUU COCTaBa, CTPOEHHUS U NIPEBPAIEHUN OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUN HCIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY Ul COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHON) GOpMyJI OpraHNYeCKUX BELIECTB U YPABHEHUH XUMHUECKUX PEAKLU, U3rOTaBIMBATh MOJIEIIU MOJIEKYJl OPIraHUYECKHUX BEIECTB
JUISL WILTIOCTPALMU UX XUMUUYECKOT0 U IIPOCTPAHCTBEHHOT'O CTPOEHUS;
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c(OPMHPOBAHHOCTh YMEHHMH YCTAHABJIMBATH NMPHHAMICKHOCTh M3YYCHHBIX OPraHUYECKHUX BEIIECTB IO MX COCTaBY U CTPOCHHUIO K
OTpeNeIEHHOMY — KJacCy/Tpynmne coeluHeHHi (yTIeBOAOPOAbI, KHCIOPOX W a30TCOACpIKAIME COCOUHEHHUS, BBICOKOMOJICKYJISIPHBIC
COeMHEHMs ), TaBaTh UM Ha3BaHUs Mo cuctemarnueckoir Homenkinatype (IUPAC), a Taxke NpuBOIUTH TPUBHAIIBHBIE HA3BAHUS OTICIBHBIX
OpPTaHUYeCKUX BEIIECTB (STHIICH, NPOIWICH, AleTHJICH, 3THWICHTJUKONb, TIHLIEpHH, (eHod, (Gopmanmbaerun, aneraibIeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCII0Ta, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJUIi0J103a, [NIULKH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUBl XUMUYECKOH CBSI3M B OPraHUYECKUX COSIMHEHHSX (OIMHAPHBIC ¥ KPAaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI NMPUMEHATH MOJIOKEHUSI TEOPUU CTPOEHUs opraHuueckux BemiecTB A. M. BytnepoBa s oObsicHeHUs
3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTABA U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA TUIUYHBIX IpEJCTaBUTENIEH
pPa3IMYHBIX KJIACCOB OPraHWYECKHUX BEHIECTB (METaH, STaH, JTWJIEH, MPOMWJIEH, aneTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeHsou,
METaHOJI, 3TaHOJ, ATUJIEHIJUKONb, TJIUIEpUH, (EeHOJI, aleTanbIeruj, MypaBbHUHas U YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, LeJJI0J03a,
AMUHOYKCYCHasl KHCIJIOTa), WUIIOCTPUPOBATh T'€HETHUECKYIO CBS3b MEXJy HUMU YPaBHEHHSMU COOTBETCTBYIOIIMX XMUMHMYECKUX peakUui c
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyT;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJHOTO ChIpbs (HE(Th, MPHUPOJHBIM Tra3, yrojb), COCOOBI HX
nepepaboTKU U MPAKTHYECKOe IPUMEHEHHE IPOLYKTOB IIepepaboTKy;

c(OPMHUPOBAHHOCTb YMEHUI MPOBOAUTH BBIUYUCICHUS 10 XMMUUYECKUM YPaBHEHUM (Macchbl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA
WIH MIPOAYKTA PEakIMK M0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh YMEHHUI BIaJeTh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX HAYyYHOI'O IMO3HAHUS, UCIOJIb3YEMBIX B XMMHUU NPHU
U3yYEHUHM BEIIECTB U XMMHUYECKUX SBJICHUN (HaONIOJEHHUE, W3MEpEHHE, SKCIEPUMEHT, MOJEIMPOBAHME), MCIIOJIB30BaTh CHCTEMHBIE
XMUMHUYECKHE 3HaHUS JUIsl IPUHATHUS PEIIEHUH B KOHKPETHBIX dKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COOIOAATH MpPaBMJIA IOJIb30BAHUS XUMHUYECKOW MOCYIOH M J1a0opaTopHBIM OOOpPYJOBAaHUEM, a TaKXKe
IIpaBUiIa 0OpalleHHs C BEIeCTBAMH B COOTBETCTBUM C MHCTPYKLUSMH 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHATH XUMHYECKUH HKCIEPUMEHT (NPEBPALICHUs OPraHUYECKUX BEILECTB IPH
HarpeBaHMH, IOJyuYeHHE ATUJICHA M W3y4YE€HHE €ro CBOICTB, KaueCTBEHHbIE PEAKLMU OPraHMYECKHX BEILECTB, JCHaTypauus OelKOB HpU
HarpeBaHWM, LBETHbIE pEaKUUHU OJIKOB) B COOTBETCTBHM C NPAaBUIAMU TEXHHUKHM O€30MACHOCTH IpH OOpaIleHUH C BELIECTBAMHU U
1a00paTOpHBIM 00OPYJIOBAaHUEM, IMPEJICTABIATh PE3yJbTaThl XMMHUYECKOT0 IKCIEPUMEHTa B (opMe 3amMcH ypaBHEHMH COOTBETCTBYIOIIHX
peakuuii u GopMyIUPOBAThH BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKHU aHAIM3UPOBATH XUMHUYECKYIO0 MH(OPMAIHIO, MOIy4aeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpeaCTBa
MaccoBoi nHpopmarmu, IHTepHET U ApYyTrux);
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c(OPMHPOBAHHOCTh YMEHHH COOJIOATh MpaBHJIa SKOJOTHYECKU 1LIEIeCO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOM JESITEIBHOCTH B
LENSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKArOMIEH NPUPOJHOM Cpellbl, OCO3HABATH OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBI
onpene€HHBIX OpPraHWYECKUX BEIIECTB, NOHMMAas cMbicn mokasarens [IJIK, mosicHAT, Ha mnpuMepax CrmocoObl yMEHBIICHUS U
MPEAOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBHUS HA OpPraHU3M YEJIOBEKa;

JUIE OOYYArOIIMXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX
MMO3HAHMS BEIIECTB U XUMHYECKHUX SIBJICHUIA;

JUI CIIENBIX U CcHa0OBUIAMIMX OOyYaroIIMXCsi: YMEHHE HUCIOJb30BaTh pelbe(HO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaitnsa s
3aMUCU XUMHYECKUX (GOpMYII.

11 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «O011as 1 HeopraHu4ecKasi XuMuUsD» 0TPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: 0 XUMUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYyUYHOM KapTUHBI MHUpa, POJIM XUMHUHU B MO3HAHUH
SIBJIGHUN TPUPOJBI, B POPMUPOBAHUU MBIIUIEHUS U KyJIbTYpbl JTUYHOCTH, €€ (YHKIIMOHAIBHONW I'PaMOTHOCTH, HEOOXOIUMOW i pelIeHHs
MPAKTUYECKUX 3a]]a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO M PUPOAHOMN CpEIE;

BJIQJICHUE CHUCTEMOI XMMHUYECKUX 3HAHUN, KOTOpasi BKIFOYAET: OCHOBOIIOJIAraloIIie NOHATHS (XMMUUECKUN 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d- 371eKTPOHHBIE OPOUTATIH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIH 00bEM, BAJIEHTHOCTD, JJICKTPOOTPHIIATEILHOCTD, CTEIICHb OKUCIICHHUS,
XUMHUYECKas CBs3b (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKas, BOJOPOAHAS), KPUCTAJUTMUECKAsl PEIIETKA, TUIIBl XUMMUUYECKUX PEaKLUid, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJIUTHUECKAsT AUCCOLMALMS, OKHUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW PEaKIIHH,
XUMHYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOPUS DIEKTPOJIUTUYECKON AMccolaluu, nepuoaudeckuii 3akon [I. M. MenneneeBa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpAILCHUs PHEPTUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH, CUMBOJINYECKUIT
S3BIK XUMHH, MHPOBO33DEHUECKHE 3HAHMS, JIeXKAIIMe B OCHOBE IMOHUMAHUS MPUYUHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBJICHHIA,
(bakTonornyecKue CBeJICHUS O CBOMCTBAX, COCTaBe, MOMyUYEeHUHU U OE30MacCHOM HCIIONIb30BAHNY BaKHEHIINX HEOPraHMYECKHUX BEILIECTB B OBITY
Y MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUW BBISBISITH XapakTepHbIE TMPU3HAKA TOHATHI, YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIIUE MOHITHUS PU ONTMCAHUU HEOPTaHUYECKUX BEIECTB U UX MPEBPALCHUN;
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c(hOPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUICCKYIO CUMBOJIMKY JIJISi COCTABIICHUS (DOPMYJ BEHICCTB U YPAaBHCHUN XUMHUYECKHX
peakiuii, cucrematudeckyro HomeHknarypy (IUPAC) u TpuBHManbHBIC Ha3BaHUS OTJENBHBIX HEOPTAHMYECKUX BEMIECTB (yrapHbI ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TaliéHasi U3BECTh, HeTal¢Has U3BECTh, MUThEBAS COJa, MUPUT U JAPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMPEICIIATh BAJCHTHOCTh U CTCIICHb OKUCJICHHS XUMHUYECKHX JJICMCHTOB B COCIMHEHUSAX PA3IMIHOTO
COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCIMHEHMSIX, THUN KPUCTAIUIMYECKON PEIIETKH
KOHKPETHOT'O BeIIeCTBa (aTOMHAasi, MOJICKYJIIpHAas, HOHHAs, METa/UIMYecKas), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COEeIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY
KJIacCy/TpyIine COeAMHEHUH (MPOCTHIE BEIIECTBA — METAJIJIBI U HEMETAJUIbl, OKCHIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHHM pacKpbhIBaTh CMBICI Tiepuogudeckoro 3akoHa J[. WM. MengeneeBa W  JI€MOHCTpPUPOBATH €T0
CUCTEMATHU3UPYIOIIYI0, 00BSICHUTENIbHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh JIEKTPOHHOE CTPOSHHE aTOMOB XUMHYECKHUX 371eMeHTOB 1—4 mepuonos Ileprogndeckoit
cucTeMbl XUMHUeCKuX aeMenToB J[. . MenpeneeBa, MCIONIB3Ys MOHATHS «S-, P-, O-3JIeKTPOHHBIE OpOMTAINY», «IHEPTETUUCCKAE YPOBHM,
OOBSCHITh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHUX JJIEMEHTOB M WX COCIWHEHMM MO mepuojam u rpymnmam llepuomuyeckoit
CHUCTEMBI XUMHUUYeCKHX 3yieMeHToB /. . MeHeneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, TOJATBEPKIATh CYLIECTBOBAHWE TE€HETUYECKOM CBA3M MEXJIy HEOPraHWYECKHMMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINI;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUECKUE PEAKLUU MO Pa3IUYHbIM MPHU3HAKaM (YUCIy U COCTaBYy pearupyroInX
BEIIECTB, TEIJIOBOMY 3(P(PeKTy peakinu, U3MEHEHUIO CTENEHE OKUCIECHUS 3JIEMEHTOB, 00PaTUMOCTH peaklliy, YYacTHIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBJISATh ypPaBHEHUS pEAaKLUUN Ppa3IMYHBIX THUIIOB, IOJIHBIE M COKpAlIEHHbIE YPAaBHEHUS peaKUuin
HMOHHOT'0 0OMEHa, YYUTHIBAsl yCIOBUS, IPU KOTOPBIX 3TH PeaKlUU UAYT A0 KOHIIA,;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIIMU, MOJITBEPKIAIOIINE KAaueCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHMUECKUX BEIIECTB,
pacno3HaBaTh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH PpACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUNd TOCPEICTBOM COCTaBJICHHS
AIIEKTPOHHOTO DallaHca dTUX PeaKIInii;

c(hOpPMUPOBAHHOCTh YMEHUIN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIMH OT Pa3IMuHbIX (PaKTOPOB; XapaKkTep CMEIICHHUs
XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHeIIHero Bo3aeiicteus (npuniumn Jle [llarense);
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c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XMMHUYECKHE IPOIECCHI, JIEKAIIHEe B OCHOBE MPOMBINIICHHOTO MOJYYEHUS CEPHOM
KHCJIOTHI, aMMHaKa, a TaKke COPMHUPOBAHHOCTD NPEACTaBICHUN 00 OOIMIMX HAYYHBIX IPUHIIUIIAX U SKOJOTHYECKUX MPOOIIeMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUHN MTPOBOIUTH BBIYUCICHHS C MCIIOJIb30BAaHUEM IMOHSITHUS «MacCOBast J0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIIEHUN ra30B IPU XUMHUYECKHUX PEAKIUSIX, MAaCChl BEIIECTBA UM 00bEMaA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIUIOBOTO AP(EeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BEIIECTB, MPEBPAIICHUS U
COXPAaHEHHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUU COOJIOJAaTh MpaBUiia MOJb30BAaHUS XMUMHUYECKOH MOCyAoN M 1ab0paTOpHBIM OOOpYJIOBaHHMEM, a TaKKe
IpaBuIIa 00OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU I10 BBIITOJIHEHUIO Ja00paTOPHBIX XUMHUECKHUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIOIHATH XUMUUYECKUHN IKCIIEPUMEHT (pa3io’keHHEe NEPOKCUAA BOJOPO/ia B IPUCYTCTBUU
KaTajau3aTopa, OINpeesieHHe Cpeabl PacTBOPOB BEIIECTB C MOMOILIBIO YHHUBEPCAJIBHOTO WHAMKATOpPA, BIUSHUE Pa3IMYHBIX ()aKTOPOB Ha
CKOPOCTh XHMHUYECKOW peakliy, peaklMi HOHHOIO OOMEHa, KadyeCTBEHHbIE PEaKIMH Ha Cylb(daT-, KapOoOHAT- U XJIOPUJI-aHUOHBI, HA KaTHOH
aMMOHMSI, pellieHre IKCIIEPUMEHTAIbHBIX 33/1a4 1o TemaM «MeTaiis» 1 «HemeTansbl») B COOTBETCTBUHM € MTpaBHJIaMU TEXHUKH 0€30MaCHOCTH
py 0OpalleHnH ¢ BEeIIeCTBAMH U JIabopaTOPHBIM 000pyA0BaHUEM, MPEICTABIATh PE3YIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIIMNA U (OPMYINPOBATh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTb YMEHUN KPUTUYECKHU AHATM3HPOBATH XUMUUYECKYI0 HH(OPMAIIHIO, TOIYyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA
MacCcOBOM KOMMYHUKaIu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTb YMEHHMH COOJIOATh MpaBHJIa SKOJOTHYECKU 1LIE€1eCO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOM JESITEIbHOCTH B
LEJIAX COXPAHEHHUs] CBOErO 3/I0pOBbSl U OKPYXKAIOLIEH HPUPOAHOM Cpeabl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
OIpeIeNIEHHBIX BEIEeCTB, NOHUMast cMbIci nokazarens [1/IK, noscHsaTh Ha npuMepax crocoObl yMEHBIIEHUS U IPEJOTBPALCHHUS UX BPEIHOIO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

U1l 00y4aroIuXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbS: YMEHHME MPUMEHSATh 3HaHHUA 00 OCHOBHBIX JOCTYITHBIX METO/aX
MIO3HAHUS BEIIECTB U XMMUYECKUX SIBICHUI;

IUIL CJENBbIX U CIa0OBUJAIIMX OOYYarOLIUXCsA: YMEHHE HCIOJb30BaTh PEIbePHO-TOUEUHYIO cucTeMy oOo3HaueHuil JI. Bpains ams
3aMUCH XUMHUYECKUX (POpMYJI.

CUCTEMA OLHEHKU JOCTUXEHUSA INTAHUPYEMBIX PE3YJIbTATOB
O1eHKa TOCTH)KEHUS TUIAHUPYEMbIX pe3ysIbTaToOB MPOBOAMUTCS B COOTBETCTBUU C [lonokeHuem o dopmax, NEpUOIUYHOCTH, MOPSIKE
TEKYII[Er0 KOHTPOJI YCIIEBAEMOCTH U MPOMEXYTOUHOM arrectanuu odydarouuxcsi MAOY «IIkona Nel» KI'O.



25

Texkymmii KOHTPOJIb YCIIEBAEMOCTH YyYaIUXCsS MO Kypcy «XHMHsS» TPOBOAMTCS B TEUCHHWE y4yeOHOrO IMEpHoAa W MpEearosaraet
cienyromue GopMEI:

- TIPOBE/ICHUE KOHTPOJBHBIX MEPONPHUITUN C BBICTABICHHEM OOYYArOIIMMCS WHAMBUIYAIBHBIX TEKYIIUX OTMETOK YCIEBAEMOCTH IIO
pe3ysbTaTaM UuX MPOXOKACHHUS.

- BBIBEJICHHE TOJYTOJOBBIX OTMETOK YCIEBAaEMOCTH OOydJarommuxcs IyTeM OOOOMIeHNs TEKYIUX OTMETOK, BBICTABICHHBIX
00y4aroImuMcs B TEYCHHE COOTBETCTBYIOLIETO YIEOHOTO MEPHOAA;

[To xypcy «Xumus» npeaycMOTPEHO BbIIOJHEHHE YCTHBIX, TUCbMEHHBIX U MIPAKTUYECKUX OLIEHOYHBIX MPOLETY].

K yCTHBIM OII€eHOYHBIM MpOIEAypaM OTHOCSITCS: YCTHBIM ONpPOC, pElIeHWe XMMUYECKHX WM MHBIX 3a/1ad B yM€; KOMMEHTHUpPOBaHUE
(aHanu3) cuTyaluii; Apyrue KOHTPOJIbHbIE paOOThI, BBIMOIHIEMbIE YCTHO.

K nucbMeHHBIM OIIEHOYHBIM IIPOLEAYPaM OTHOCSATCS | XMMUUYECKUE AUKTAHTHI, TECThI , CAMOCTOSITENIbHBIE U IPAKTUUECKUE PAOOTHI.

K nucbMeHHBIM KOHTPOJIBHBIM paboTaM OTHOCATCS : KOHTPOJIbHBIE paboThI BhiNodHsAeMble B hopmate EI'D u BIIP.

TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KIIACC
Kosan4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne /i Kourposnbubie | IlpakTuueckue
NPOrpaMmblI Bcero p p pﬁ o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb

Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOH XMMUM

IIpeamer oprannueckor xumuu. Teopust
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUIN A. 3
M. bytnepoBa

Hroro no pazneny 3

Pa3zpnen 2. YriaeBogopoasl

2.1 [IpenenbHbIe YIIIEBOJOPOABI — AJTKAHBI 2

2.2 HenpenenbHbie YIiaeBOIOPOJIbI: AJIKEHBI, 6 1
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QJIKQJIMCHBI, AJIKUHBI
2.3 ApomMaTHYEeCKUE YTIIEBO0POIbI 2
24 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJIOB U 3
' ux nepepadoTka
Hroro mno pazueny 13
Pa3nen 3. Kuciiopoaconep:kaiiye opraHuueckue coeinHeHHs
3.1 Criuptel. @eHon 3
Anbaeruapl. KapOOHOBBIE KUCIIOTHI.
3.2 7
CrnoxHble 3¢upsl
3.3 VrieBoasl 3
Hroro mo pazneny 13
Paznen 4. Azorconepskaniue opranndeckne CoeIuHeHus
4.1 AMUHBI. AMUHOKHUCIOTHL benku 3
Hroro no pazaeny 3
Pa3znea S. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEHUS
5.1 ’ [Tnactmaccel. Kayuyku. Bosiokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34
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11 KIIACC
KoJsinyecTBO yacoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM (undpossie)
v NMPOrpaMmblI Bcero Konrpoapurre | - Ipaxriteckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepuoanueckas cuctema XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazaeny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Meraib
2.2 Hemerans 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Uroro no pazaeny 17
Paszgea 3. Xumus u ;Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

28

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Konrpoakusre | IpaxTuteckue f[[3y‘le}ll/lﬂ :)Iﬁg)al;onaTenbﬂue
padoThI padoTsbI pecypebi
1 [IpeameT opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHs! OpraHu4ecKUX
2 coenunennii A. M. Bytneposa, € 1
OCHOBHBIE MOJIOKEHHUS
[Ipencraienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHUECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTAaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
v DOTUJIEH U IPONUJIEH — MPOCTEMIINe 1
MIPEJICTAaBUTENH AJTKEHOB
8 IIpaktnyeckas padora Ne 1. «Ilomyuenue 1 1
STWJIEHA ¥ U3yUYEHUE €T0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. Ilonyuenue 1

CUHTCTUYCCKOI'O KaydyKa M PC3HMHbI
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AJKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 Brruncnenus 1o ypaBHEHHIO XMMUYECKOM
peakuuu

12 ApeHsl: 6eH307 U TOIYO0J. TOKCHYHOCTh
apeHoB

13 ['enetrnueckas cBs3b YIJI€BOAOPOJIOB,
MIPUHAIEKALIUX K Pa3JIMYHbBIM KilaccaM
[IpupoaHbIe HICTOYHUKH YTJIEBOJOPOIOB:

14 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U MIPOJIYKTHI €€ mepepadoTKH
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He)Th U IPOJYKTHI €€ mepepaboTKH

16 KontponpHas padota mo pasueny
«YTIIEBOAOPOIBD)

17 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BoiopoHas cBs3b

18 MHoroatoMHbl€ CUPTHI: ITUIICHTIIUKOIb U
TIIHLIEPUH

19 ®deHo: cTpoeHue MOJIEKyJIEL, buznyeckue
1 XMMHYECKUE CBOMCTBA, MPUMEHEHHE

20 Anpaeruabl: hopMaibaAeTua U
aneTanpaerua. AeToH

21 OAHOOCHOBHBIE Mpe/ieNibHbIE KApOOHOBBIE
KHCIIOTHI: MypaBbUHAs M YKCYCHasI

22 IIpakTrueckas pa6v0Ta Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD»)
CreapuHoBas U OJEMHOBAsK KUCIOTHI, KaKk

23 MPECTaBUTENIN BBICHIMX KapOOHOBBIX

KHUCJIOT
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MBpl1a Kak COJIM BBICHIMX KapOOHOBBIX

24 KHCJIOT, UX MOIOIIIEE JCHCTBIUE 1
CrnoxHbie 3(UpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIIOKHBIX 1
3¢upoB

26 XKupsl: THAPOIN3, MPUMEHEHHE, 1
OMOJI0rMYecKas poJib KUPOB
VYrneBoabl: cocTaB, KiIacCUpUKAIIHS.

27 Baxxneiimune npeacTaBuTeNu: TIIOKO3a, 1
¢bpyKTo3a, caxaposa

28 Kpaxmai u 11einirono3a Kak IprupoTHbIe 1
MTOJITAMEPBI
KontponpHas padota mo pasueny

29 «Kucnopopacoaepxkaiiyue opraHuuecKie 1
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHCIIOTHI KaKk aM(pOTEPHBIC

31 OpTraHWYECKUE COCAMHEHUS, UX 1
ouosiornyeckoe 3HaueHue. [lentuapt

32 benku xak mpupoaHbIe 1
BBICOKOMOJICKYJISIPHBIC COSMHEHUS

33 OCHOBHBIC TIOHSTHSI XUMHH } 1
BBICOKOMOJICKYJISIDHBIX COCTMHCHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTUHEHUH. 1
[TnacTmacchl, Kay4yKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC
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Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMH4eckux aiaeMmenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U X COEIUHEHUH I10
TPYIIIIaM | MepruoaaM. 3HauYCHUE
MEPUONYECKOTO 3aKOHA U CHCTEMBI
xumuueckux 3ymemenToB [[.. Meneneena B
pPa3BUTHHU HAYKU

CrpoeHnue BeliecTBa. XUMUYECKas! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOM cBs3U. BogopoaHas cBsi3b

BaneHTHOCTD. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJISIPHOI'O U HEMOJICKYJIIAPHOI'O
CTPOCHHUA

ITonstue o AUCIICPCHBIX CUCTCMaAX.
HcTtuHHBIE U KOJJIOMIHBIE pacTBOPBLI.
MaccoBas 1018 BEllecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHMYECKHUX CoeqUHEeHMN. ['eneTnueckas
CBsI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX




32

KJ1aCCOB

Knaccugukanus XuMHU4ecKuX peakuii B
HEOPIraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTtb peaknuu. OOpaTrMble peakiuu.
XUMHYECKOE PABHOBECUE

10

[IpakTnueckas padota Ne 1. «Bausiaue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

11

DnekTponuTHYecKas auccormanus. [lorsrue
0 BojiopoiHOM Tiokasarene (PH) pacteopa.
Peaxun nonnoro oomena. ['maponus
OPraHNu4Y€CKUX U HCOPTaHNMYCCKUX BEIICCTB

12

OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [ToHsTHE 00 AIIEKTpOIIN3E
pacIyIaBoOB U pacTBOPOB COJICH

13

KontponpHas padota mo pasueny
«TeopeTnyeckre OCHOBBI XUMUUNY

14

Mertainel, ux nosoxxenue B [leproanyeckoii
CUCTEeME XUMHYeCKux daeMeHToB /I, H.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue punvyeckue cBoMcTBa
METAJIJIOB

15

CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P
HaMpPsHKEHUN METAIIJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATpHi, Kamui, Kb, MarHuw,
IIOMUHUIN) U UX COEMHEHUH

17

XHUMUYECKHE CBOWCTBA XpOMa, MEU U UX
COE€IMHEHUN
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18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeje3a U uX
COCIIMHEHUN

19

[Ipaktuyeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe
«Meramae"

20

HeMeTaJIJH)I, HUX IMTOJOXKCHUC B
[Tepuoanueckoil cucteMe XMMUYECKUX
anemeHToB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOpOJIa, cepbl, (hochopa u yriiepoaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOI'€HOB, CEPhI U UX
COCTMHEHNN

23

XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COCTMHEHUN

24

XHUMUYECKUE CBOMCTBA yIJIepOia, KPEMHUS U
HUX COEIUHEHUI

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COCTMHEHUN

26

O0001IeHNE U cCUCTEMATU3ALMS 3HAHUN 110
teme «HemeTamibey. Beraucienus mo
YpaBHEHUSM XUMUUYECKUX PEAKIUd 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padbota Ne 3. «Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
"Hemerassl"»

28

KOHTpOJ'ILHaH pa60Ta mo TeMaM «MeTaJib»
n «HemeTammb

29

HeOpraHI/IquKI/Ie H OPraHUYCCKUC KUCIIOTHI.
HeOpraHI/IquKI/Ie 1 OPraHUYCCKUC OCHOBAHUSA

30

AmdoTepHble HEOPraHU4eCKue 1
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OpraHu4Y€CKUC COCIUHCHU. I'enernueckas
CBs3b HCOPraHMYCCKUX U OPraHUYCCKUX
BCIICCTB

Ponp xuMuu B 00ecIieueHIN SKOJIOTHYCCKOM,

31 SHEPreTUUECKON U MUIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEIUIIUHBI
[IpencraBienust 06 OOMKUX HAYYHBIX
32 MPUHIMIAX TPOMBIIIIEHHOTO MOTYYeHUS 1
BXHEWIIINX BEIECTB
33 YenoBEeK B MUPE BEIIECTB M MAaTEPHAIIOB 1
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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YUYEBHO-METOJMYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111ecTBO
«M3narenscTBo «IIpocsemenue»
* Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I"., AkupionepHoe 00111ecTBO

«M3parenscTBO «IIpocBemienue»
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