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MNOSICHUTEJIBHAS 3ATINCKA

[IlporpamMa 1O XWMHUM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHWUS
pa3paborana Ha ocHoBe DenepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-P3 «O6
obpazoBanuu B Poccuiickoii ®Penepannmu», TpeOOBaHWN K pe3yJsibTaTam
OCBOCHUs (enepaibHON 00pa30BaTEIFHON MNPOrpaMMbl CpPEIHEro OOIIero
oOpa3oBaHUs (POIT COO0), MpEeACTaBICHHBIX B denepaibHOM
rocyiapcTBeHHoOM oOpa3zoBarenbHOM cTanaapte COO, ¢ yuérom Konuenuuu
npenofaBaHusi  ydeOHOro  TipenMmera «XHMHS» B 00pa30BaTeIbHBIX
OpraHu3aLusIx Poccniickon denepanyu, peanusyromux OCHOBHBIE
oOpazoBaTeIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHHH «CTpaTerun pa3BUTHs
BocnuTanusi B Poccuiickoii ®epepaumu Ha nepuon a0 2025 ropa»
(Pacnopspxenue IIpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0JZIOB K pa3pabOTKe MpOrpamMMbl MO0 XMMHHU, K ONPEACICHUIO
o0mield cTparernu OOydYEeHHS, BOCHUTAHUS ¥ Pa3BUTUA OOYYarOIIMXCS
cpeacTBaMu ydeOHOTo mpeamera «Xumus» i 10—11 knaccoB Ha 0a3oBOM
YpPOBHE  COCTaBWJM  KOHIENTyalbHble mojiokeHuss PIoC COO o
B3aMMOOOYCIIOBJICHHOCTH 1II€JIeii, COJIep>KaHHs, pe3yJIbTaTOB OOydYeHUs U
TpeOGOBaHUI K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB.

XuMmnyeckoe oOpa3zoBaHue, MoJIy4yaemMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON OpraHu3allM, SBJISETCS HEOThEMJIEMOM 4YacThlO HX
o6pazoBaHHOCTH. OHO CIYXKUT 3aBEpILIAIOIIMM 3TAallOM peaJu3aluu Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX ILIEHHOCTEH, TMPUCYIIUX
LIEJIOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHUS. DTH LEHHOCTU KacaroTcs
MMO3HAHUSI 3aKOHOB TMPHUPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHUS € OOIIEH
KyJIbTYpbl YEJIOBEKa, a TaKKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/IOPOBBIO U TIPUPOIHOM cpeae. Peanmn3yercs xummyeckoe oOpazoBaHue
o0ydJaromxcsi Ha YpPOBHE cpemHero oOmero oOpa3oBaHUs CpPEACTBAMU
yueOHOTO TmpeaMeTa «XHUMHUS», COAEpKaHWE ¢ TMOCTPOCHHE KOTOPOTO
OIIpEJIeJIEHbl B IIPOrpaMMe MO XMUMUM C YYETOM cHeuu(UKU HAyKH XUMHH, €€
3HAY€HUs B HO3HAHUU MPUPOJBI U B MATEPHUAIILHON KU3HU OOIIIECTBA, a TAKXKE C
yuétoM OOmMX MHejaed M NPUHIUIOB, XapaKTEpU3YIOLIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBbI cpeaHero obmero o6Opa3oBaHuss B Poccuiickoi
denepanuu.

XuMus Kak 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK HUTPAET 0COOYIO POJIb B
COBPEMEHHOW I[UBWIMW3AllMA, B CO3JaHUM HOBOW 0a3bpl MaTepUaIbLHOU
KynbTypbl. OHa BHOCHT CBOW BKjJIad B (OPMHPOBAHWE PAMOHATBHOTO
HAYYHOTO MBIIUICHUS, B CO3JaHHUE LEJIOCTHOTO TMPEACTaBICHUS 00
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OKpYXalollleM MHUpE KaK O €IUHCTBE MNPUPOJbl U 4YeJIOBEKa, KOTOpOe
dbopMupyercs B XMMHHM Ha OCHOBE IOHMMAHHUS BEIIECTBEHHOI'O COCTaBa
OKPYAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXy CTPOCHHEM BEIIECTB, UX
CBOICTBaMHU U BO3MOKHBIMU OOJIACTSAMHU MPUMECHCHUS.

TecHo B3aUMOAEUCTBYSI C JIPYyTMMHU €CTECTBEHHBIMHM HAayKaMH, XHUMUS
CTajla HEOTHEMJIEMON YacThl0O MHUPOBOUM KYJIbTYpPhl, HEOOXOJAUMBIM YCIOBHEM
YCIICIIHOTO TPYyJa M KU3HHU KakJaoro wieHa oOmiectBa. COBpeMEHHAsT XUMUS
KaKk Hayka CO3HuJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTMU HallpaBJ€Ha Ha
pemieHue TI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA —
CBIPEBOM, DHEPreTUYECKOMN, MHUIIEBOM, OSKOJOTHYECKONW Oe30MmacHOCTH U
OXpaHbI 3J0POBbS.

B coorBercTBHM ¢ OOmIMMU LEISIMM U OPUHUMIIAMU CPEIHEro OOIIEero
oOpa3oBaHus cojepxkanue npeamera «Xumus» (10—11 ximaccel, 0a30BbIi
YPOBEHb M3Y4YE€HUs]) OPUCHTHPOBAHO MPEUMYIICCTBEHHO Ha OOIMICKYJIbTYPHYIO
MMOATOTOBKY  OOydYaromuxcsi,  HEOOXOAMMYIO WM s BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEIIHOIO BKJIIOYEHHUS B KHW3Hb COLIUYMA,
NPOJAOJKEHUsT 0o0Opa3oBaHHWsI B  Pa3IMYHBIX OO0JIACTAX, HE CBs3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocTaBisilOIIMMU  TIpeIMeTa «XHUMHUSD SIBISIIOTCS 0a30BbIe KYpChl —
«Oprannyeckas xumus» U «OOIIass U HEOpraHU4vecKass XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAHUU MO HEOPTAaHWYECKON XMMHUH (C BKJIIIOYCHUEM 3HAHUM U3 00IeH
XUMHH) U OpraHUYECKON XUMHUU. POPMUPOBAHUE JAHHON CUCTEMBI 3HAHUHN NpU
W3y4YCHUN TIpeaIMeTa OO0ecneunBaeT BO3MOXKHOCTH PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIINX MOHITHH, 3aKOHOB M TEOPHUA XUMHHU.

CTpykTypa comepkaHusi KypcoB — «Opranndeckas xuMus» u «OOmias u
HEOpraHuvyeckasi XUMus»» cpopMupoBaHa B MporpaMMe MO XUMHH Ha OCHOBE
CHUCTEMHOTO TMOJXOJIa K H3YYCHUIO Y4YeOHOro Marepuajia u oOOyCIIOBJICHA
HCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUH Ha  ONpencIEHHBIX
TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYeCcKOW XHMHHU BeIIeCTBa
paccMaTpuBalOTC Ha YPOBHE KJIACCUYECKOW TEOPUH CTPOCHUS] OPraHUYEeCKHX
CO€IMHEHUN, a TakXe Ha YPOBHE CTEPEOXMMHUUYECKUX U DIJIEKTPOHHBIX
MpeJCTaBICHU O CcTpoeHUHM BerecTB. CBeaeHUs 00 H3ydYaeMBIX B Kypce
BEILIECTBAX JIAIOTCS B pPa3BUTUM — OT YIVIEBOAOPOJIOB JO CJIOKHBIX
OMOJIOTMYECKH AaKTHUBHBIX COEOWHEHHWH. B Kypce opraHndeckol XuMuu
MOJIy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHUs TIE€pBOHAYAJbHBIC TIPEACTABICHHUS O XHUMHYECKOH CBS3H,
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KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIISCTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
X CTPOCHHUS, O XUMUYECKOU pPEaKIIHH.

[Ton HOBBIM yrioM 3peHHs B Tipeamere «XuMHus» 0a30BOrO ypOBHS
paccMmaTpuBaeTCs HW3YyYSHHBIH Ha YPOBHE OCHOBHOTO OOmIETO 0OOpa3oBaHUs
TEOPETUUECKUH MaTtepual M (PAKTOJIOTHUECKHE CBEICHUS O BEIIECTBAX H
XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO01as u HeopraHndeckas
XUMUSD» OOyYaromMMCsl TPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAuY€HUE
MIEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKUX U  METOI0JIOTHYECKUX
MO3ULMH, IITyOKe MOHSITh UCTOPUYECKOE M3MEHEHUE (DYHKIIMHM 3TOro 3aKOoHa —
OT 0000I1IaroIIeH 10 OOBSICHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHW O BaKHEHIIMX BEIISCTBAaX, HMX COCTaBe,
CTPOCHUHU, CBOWMCTBAaX M NMPUMCHEHHH, a TAK)KE€ O XHMHUUYCCKHX PEAKIMAX, UX
CYILIHOCTH M 3aKOHOMEPHOCTSIX IpPOTEKaHus JononHserca B kKypcax 10 u 11
KJIAaCCOB DJJIEMEHTAMHU COJIEp)KaHUS, HWMCIOINIMMH KYJIbTYPOJIOTHYECKUA U
MPUKIJIAAHON XapakTep. DTHU 3HAHUS CHOCOOCTBYIOT IMTOHHUMAHHUIO B3aMMOCBS3U
XMMUHA C JIpYyTMMH HayKamMu, pacKpbIBalOT €€ pojb B MO3HABATEILHOU H
MPAKTUYECKON JAEATEIBHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaKECHUS
K IIpOLIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN
XMMHUH, TIOMOTralT BBITYCKHUKY OpPHEHTHUPOBAThCS B OOIIECTBEHHO U
JIMYHOCTHO 3HAYMMBIX TMpoOJiieMax, CBS3aHHBIX C XHUMHCH, KPUTHYCCKH
OCMBICIMBaTh HMH(POPMAIIMI0O W TPUMEHITh €€ I TOIOJIHCHUS 3HAHHH,
peUICHUs] WMHTEIUICKTYIBHBIX M OKCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX
3agad. B memom coaepxkanme yueOHOTO mpeaMeTa «XUMHS» JAaHHOTO YPOBHS
W3y4YeHHUsI  OPUECHTHPOBAHO Ha  QopMHupoBaHMEe y  OOydJarommxcs
MHPOBO33PEHYECKON OCHOBBI TSI TIOHUMAaHUST (PUITOCOPCKUX UACH, TAKHUX KaK:
MaTepUalbHOE €JIMHCTBO HEOPTraHWYECKOTO W OPraHMYeCcKOro  MHpa,
00YyCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTAaBOM U CTPOEHUEM, ITO3HABAEMOCTh
NPUPOIHBIX SBJICHUN MyTEM SKCIEPUMEHTAa U PELICHUs MPOTUBOPEUUIl MEXK]TY
HOBBIMM (paKTaMH U TEOPETUUECKUMHU IPEANOCHUIKAMU, OCO3HAHHUE POJIU XUMUHU
B PpELIEHUM OHKOJOTMYECKUX MpoljieM, a Takxke MnpodiemM cOepexeHUs
SHEPTeTUUYECKUX PECyYpCOB, CBHIPbS, CO3/aHUSI HOBBIX TEXHOJIOTUH W
MaTepHayoB.

B mnnane pemeHust 3amad  BOCIIUTAHMS, Pa3BUTHA W COLHAIM3ALHAHU
00y4JaromMxcsi MPUHATHIC MPOTPAMMONM MO XUMHUH TMOAXOABI K OMPEACIICHUIO
COIEpKaHUsI W TIOCTPOCHHSI TpPEAMETa NpeayCMaTpuBalOT (popMuUpoBaHHUE
YHUBEpPCAJbHBIX YYEOHBIX JNEHCTBUM, HMEIIINX O0a30BO€ 3HAYCHHE IS
pa3IUYHBIX BHUJIOB JACATEIBHOCTH: pEIIEHHs IpoOJieM, MOMCKa, aHajiu3a Hu
o0paboTku  wHpOpMAIIMH, HEOOXOIUMBIX JJsI TNPUOOPETEHUsS  OIbITa
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MPAKTUYSCKOW M HCCISIOBATEIILCKON AEATEIbHOCTH, 3aHUMAIOIICH BajKHOE
MECTO B TTO3HAHUU XHUMHHU.

B mpaktuke mpenogaBaHWs XMMHH KaK Ha yPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMs, TaK W Ha YPOBHE cCpeaHero oOmero oOpa3oBaHus, IIpU
OTIPENICIICHUH COJACPKATEIBHON XapaKTEPHUCTUKHU IIEJIe M3ydeHUs] HpeaMeTa
HaIpaBJICHUEM TIEPBOCTENIEHHON 3HAYMMOCTH TPAAULHOHHO MPU3HAETCA
dbopMupoBaHHE OCHOB XHWMHUYECKOW HayKH KakK oO0JIaCTH COBPEMEHHOIO
€CTEeCTBO3HAHMS, IMPAKTUYECKON [IESTEIbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBON KyJbTypbl. C METOAUYECKOW TOUKH 3pPEHUS] TaKou
MOJIXOJT K ONPEACIICHUIO IIeJeld M3y4YeHUs MpeaMeTa SIBISICTCS BIIOJHE
OTIpaBIaHHBIM.

CoriacHO JaHHOW TOYKE 3PEHHS TJIABHBIMHU IIEIISIMH M3YUYCHUS TpeameTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBAsitOTCSA:

e (QopmMupoBaHME CHUCTEMbl XHUMHYECKHX 3HAHUH KaK BaKHEHUIEH
COCTaBIISIIONICH E©CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE
KOTOPO# JIe)KaT KIIIOYEBBIC TMOHATHS, (YHIAMEHTAJIbHBIC 3aKOHBI U
TEOPUU XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHUMaHHUE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
O03HAKOMJICHHE C UCTOPHUEH UX Pa3BUTHUS U CTAHOBIICHUS;

e (opmMupoBaHme W pa3BUTHE TMPEACTABICHUNA O HAYYHBIX METOJaxX
MMO3HAHUS BEIIECTB U XHUMHYECKUX pPEaKIUi, HEOOXOAUMBIX IS
NpUOOpPEeTEHUsT yMEHUH OpPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHUX SIBIICHUH, UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUYECKON U
TTOBCEIHEBHOH JKU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTHU, CBSI3aHHBIX C
HaOmoneHneM W OOBSICHEHHMEM  XHMHYECKOTO  JKCIICpUMEHTA,
CcOOJTFOICHUEM TIPaBUJI 0€30MacHOr0 OOpaIeHUS C BEIISCTBAMHM.

Hapsny ¢ stum, conepkarenbHas XapaKTEpUCTHKA ILE€JIed ¢ 3aaad
M3y4YeHHs TIPeIMEeTa B MPOrpaMMe MO XUMHUH YTOYHEHA M CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH MNPHOPUTETAMH B CHCTEME CpEIHEro OOIIero
oOpa3oBanus. Cero/iHsi B MpenoJaBaHUU XUMHUH B OOJbIIEH CTENIEHU OTHAETCS
MPEANOYTEHUE  MPAaKTUYECKOM  KOMIIOHEHTE  COJepKaHusi  oOydeHwus,
OpPHUEHTHUPOBAHHOW Ha TIOATOTOBKY BBIITYCKHUKA 0O0II€00pa3oBaTeIbHON
OpraHu3alliy, BJAJICIOIEro HE HAO0OpOM 3HaHWN, a (YHKIHMOHAJIBHOMU
rPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMU aKTUBHOTO MOJYyYCHHS 3HAHUN
Y MPUMEHCHUS UX B PEATLHOM KU3HH ISl PEIICHUSI TIPAKTHYECKUX 3a/1ad.

B cBsi3M ¢ THM mpW U3yYEHHUH TIpeaMeTa «XUMUsS JTOMUHHPYIOIIEe
3HAUYCHWE MPUOOPETAIOT TaKKE IS U 3aJa4H, KaK:
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amanTamus OOy4YarolUXCs K YCJIOBHSM JWHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (HOPMHUpPOBAHHE WHTEIUIEKTYyaJlbHO pPa3BUTON JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJIHHUYECTRY, CaMOCTOSITETbHOMY MPUHSATHIO
TPaMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYAIlHSX, CBSI3aHHBIX C
BEIIECTBAMHU U UX MPUMEHECHHUEM;

dbopMupoBaHrEe y OOYYarONIMXCSI KIIOYEBBIX HAaBBIKOB (KJIFHOUYEBBIX
KOMIICTCHIINI ), MUMCIONINX YHUBEPCAIIbHOC 3HAYCHHE ISl Pa3IUYHBbIX BHIOB
JIESITEIbHOCTH:  pelIeHuss npolOieM, TOoucCKa, aHaiau3a U 00paboTku
WHOpMAIIMK, HEOOXOAUMBIX IS TIPUOOPETESHHS ONbITa JSATEIBHOCTH,
KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWM XWMHUH, a TAKXKE U1 OIICHKH C
MO3UIMKA DKOJOTUYECKOW O€30MacHOCTH XapakTepa BIHSHHS BEIISCTB H
XUMHUYECKHUX MTPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEy;

pa3BUTHE TTO3HABATEIBLHBIX HHTEPECOB, HHTEIUICKTYIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH O0yYaromMXCs: CIOCOOHOCTH CaMOCTOSITEIHbHO HPUOOpEeTaTh
HOBBIE 3HAHUS II0 XUMHUH B COOTBETCTBHU C >XU3HEHHBIMU MHOTPEOHOCTSIMHU,
HCTIOJB30BaTh COBPEMEHHBbIE WH(OPMALIMOHHBIE TEXHOJIOTUM ISl TOWCKA W
aHaiM3a Yy4YeOHOM W HAy4YHO-NIONMYJSIPHOW WHGOpPMAIMKM XHUMHUYECKOTO
COJICpIKAHUS;

dbopMmupoBaHHE € pa3BUTHE Yy OOYYaIOIIUXCS aCCOIMATUBHOTO H
JIOTUYECKOTO MBIIUICHHS, HAOII0AaTEeIIbHOCTH, COOPAaHHOCTH, AKKYypPaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOAWMMBI, B YAaCTHOCTH, IMpH IUIAHUPOBAHUH U
MPOBEJICHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydJarommxcsi YOEKIEHHOCTH B TyMaHHCTHYECKOM
HAIpPaBJICHHOCTA XUMHH, €€ BaXXHOW POJIM B PEHICHUH TJIOOANBHBIX MpoOIeM
pPaMOHAIBHOTO TPUPOAOIIOIB30BaHUS, TOTIOJIHEHUSI SHEPTETUUYECKUX PECYPCOB
U COXpaHEHHs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIWMOCTH
OCpe)KHOTO OTHOIICHWS K TIPUPOJIE M CBOEMY 3JIOPOBBIO, a TaKxke
MPUOOPETCHUST OIBITA HWCHOJB30BAHUS TOJIYYCHHBIX 3HAHWUHU JUIS TIPHHSTHUS
TPaMOTHBIX PEIICHUH B CUTYaIIUsIX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMHU.

B yueOHOM muiaHe cpemHero oOIIero oOpa3oBaHUs MPEAMET «XHMHUS»
0a30BOro ypOBHS BXOJIWUT B COCTaB IMpeaMeTHOH obmactu «EcTecTBeHHO-
HAayYHBIC IMPEAMETHD.

OOmiee 9uCIO YacoB, OTBEACHHBIX JUIsI M3YUYEHUs] XUMHUH, Ha 0a30BOM
YPOBHE CpeaHETO 00IIero o0pa3oBaHusi, cocTaBiseT 68 yacos: B 10 knacce — 34
yaca (1 gac B Hexenmro), B 11 knacce — 34 gaca (1 yac B Henemo).
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COAEP)KAHUME OBYUYEHMUASA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyecKkue OCHOBbI OPraHU4YecKoOil XUMHUHU

[Ipenmer oprannueckoil XuMuU: €€ BOSHUKHOBEHHUE, pa3BUTHUE U 3HAUYCHUE
B MOJIYYEHUM HOBBIX BEILIECTB U MaTepuasoB. Teopus CTPOCHUS] OPraHUYEeCKHX
coenquHeHnuii A. M. BytinepoBa, €€ ocHOBHbIE mNoyOXKEHUS. CTPyKTypHbIE
(hopmynbl OpraHMYecKux BemiecTB. ['oMororus, n3oMepus. XuMHUIEeCKas CBSI3b
B OPraHUYECKUX COCIUHEHUSIX — OJJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenue 0 KJ1accu(pUKaINN OpPraHUYECKHUX BEILIECTB.
Howmenkiatypa opraHn4eckux COeIMHEHUH (CucTeMaTuyeckasi) ¥ TpPUBUAIbHbBIC
Ha3BaHUs BaKHEHIIINX IIPEJICTaBUTEIIEH KIIaCCOB OPraHMYECKHX BEIIECTB.

OKCIepUMEHTAJIbHbIE METO/Ibl M3YyYEHMS BEIIECTB M HUX IIPEBpalLEHUN:
O3HAKOMJICHHE C oOpa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepHajlaMH Ha HMX
OCHOBE, MOJEIHPOBAHUE MOJIEKYJ OPraHMYECKUX BEIECTB, HAOJIOJIeHHE U
OINMCAaHWE JAEMOHCTPAIMOHHBIX ONBITOB 10 MNPEBPALCHUIO OPraHUYECKUX
BEILIECTB MPU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AnKaHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKMU psiA. MeraH U 3TaH —
MPOCTEHIIINE TIPE/ICTABUTENIN AIKAHOB: (PU3MYECKHME U XUMHUUYECKHE CBOICTBA
(peakunu 3aMeENICHUsT M TOPEHHS), HAXOXKJICHUE B MPHUPOJAE, IOJIyUYeHUE U
NIpUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKUN PAA. DTUIIEH U NPOHUIIEH
— MPOCTEUIIE TIPEACTAaBUTEN AIKEHOB: (PU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, THJpATAIlMH, OKHUCJICHUS U
MOJIMMEPU3AINH ), TIOJTyYEHUE U IPUMEHECHHUE.

Ankxaauensl: OyranueH-1,3 u metunOyrtaaueH-1,3: ctpoeHue, BaKHEHITNE
XUMHYECKUE CBONCTBa (peakust MOJIUMEPHU3ALUN ). [Tonyuenue
CHUHTETUYECKOI'0 KaydyKa U pE3UHBI.

ANKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHH PSI.
AueTuiaeH — MOPOCTEHIINM MNpeAcTaBUTENb aJIKMHOB: COCTaB, CTPOCHUE,
¢buznueckne WU XUMHUYECKHE  CBOWCTBa  (peakuwud  THIAPUPOBAHUS,
rajoreHupoOBaHuUsl, TUAPATALMU, TOPEHUS ), TOTyYECHHUE U IPUMEHEHHUE.

Apensl. ben3oin: cocrtaB, cTpoeHue, GpU3NUECKUEe U XUMHYECKUE CBOMCTBA
(peakuu TraJOT€HUPOBAHUS W HUTPOBAHUS), MOJYyYCHHUE W TPUMEHEHHUE.
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Tonyon: cocmaes, cmpoenue, uzuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02EeHUPOBAHUA U HUMPOBAHUS), NOJY4YeHue u npumeHeHue. TOKCUYHOCTH
apeHOB. ['eHeTmueckas CBsA3b MEXIY YIVIEBOAOPOJAMH, NPUHAJICKANIMMHU K
pa3IMYHBIM KJIACCAM.

IIpuponHble UCTOYHMKHM yriaeBoaoponoB. [Ipuponnbli ra3 W noIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HePTH:
MEPEeroHKa, KPEKUHT (TePMHUUYECKHM, KaTaIUTHYECKUH), mupoin3. [IpomyKTsI
nepepaboTkn HePTH, UX TPUMEHEHHE B TMPOMBIIUICHHOCTH U B OBITY.
KameHnHBI#1 yrosib U NpoAyKThI €ro NepepadboTKH.

OKCNEepUMEHTAIIbHBIE METOJIbl M3YUY€HHUs] BEIIECTB U UX MPEBpAICHUI:
O3HAaKOMJIEHHE C oOpa3laMH IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedtp» u «Yromp», MOAECIUPOBAHHE MOJIEKYJI YTJIEBOJOPOAOB U
raJOreHONPOU3BOJHBIX, IPOBEICHUE HIPAKTUYECKON pPAOOTHI: MOJy4YEHUE
ATUJICHA U U3YYEHUE €0 CBOMCTB.

PacuéTHbie 3anaun.

Beruucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI'O BEIIECTBA WJIM IPOAYKTa PEaKUHMU I10 HU3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIM IPOIYKTOB
peaKkium).

Kucisiopoacoaep:kamnye opranu4ecKkiue coeJuHEeHUs

[IpenenbHblE OJHOATOMHBIE CHUPTHL. METAaHOJ M ITAHOJ: CTPOCHHUE,
(uznueckrue M XUMHYECKHE CBOMCTBa (peakuuu C aKTUBHBIMH METaJUIaMH,
raJloreHOBOJOPOJIaMH, TOpEHHE), NpUMEeHeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[eiCTBHE METaHOJIa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHble CHUPTHL. ODTWIEHIJIMKOJb W TIJULEPUH: CTPOCHUE,
(usnyeckue M XUMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMH1, KaueCTBEHHAsl peakiysi HA MHOTOATOMHBIE criUpThl). [leiicTBue Ha

OpraHu3M 4ejioBeka. [I[puMeHenue riiviepuHa U STUICHTJITUKOJIS.

@dDeHOoJI: CTPOCHHE MOJIEKYJbl, (PU3UYECKHUEe M XUMHYECKHUE CBOMCTBA.
Toxkcuunocts penomna. [Ipumenenue penomna.

Anpnerunbl U kemownsl. DopMmanbAeruj, ameTaidbJerujl: CTpPOCHHE,
(pu3nyeckre U XUMHUYECKHUE CBOMCTBA (PEaKIMM OKHUCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbBIC PEAKIUH), TOJTyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIC TIpeACIbHBIC KapOOHOBBIC KHCIOTBHL. MypaBbHHAsT U
YKCYCHasI KHCJIOTBI: CTPOSHUE, (DU3NUECKHE U XUMHUYECCKHUE CBOMCTBA (CBOMCTRBA,
o0Imme JUIsi Kjacca KHCJIOT, peakmus JTepudukanuu), IMOIydeHHe |
npumeHenue. CreapruHOBasi U OJIEMHOBAsA KUCIOTHI KaK MPEACTABUTENN BbICIINX
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KapOOHOBBIX KHCJIOT. MpbIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOJOIIIee JEHUCTBHE.

CnoxHble 3(QUpbl KaK OPOU3BOJHBIE KAapOOHOBBIX KHCIOT. [uaponu3
cnoxHbIX dpupoB. Kupel. Tmaponms xupoB. IlpumeHenme KHUPOB.
brnonornyeckas poJyb )XKUPOB.

VrneBoapl: coctaB, KiaccU(UKAUMS  YriaeBoAoB (MOHO-, IH- U
noymmcaxapuael). [m0ko3a — TpocTeHIHuid MOHOCaxapul: OCOOCHHOCTHU
CTPOEHUS MOJIEKYJIbI, (U3NUYECKHE U XUMMHUYECKHE CBOICTBA (B3aUMOJIEHCTBHUE C
runpokcuiom meau(Il), okucienue ammuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHUE, OpOKEHUE TIIFOKO3bl), HAXOXKJACHUE B MPUPOJE, MPUMEHEHUE,
o6uosiornyeckas posab. Porocunres. OpyKTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u uennrono3a kak npupoanbie nojuMepbl. CTpoeHHe Kpaxmalia u
LHEJUTI0N03bl.  PU3NYECKUEe U XUMHYECKME CBOMCTBAa Kpaxmaja (THUIPOJIN3,
KauyeCTBEHHAsl peaKLUs C HOI0M).

DKCIIEpUMEHTAJIbHbIE METOAbl M3YyUYEHHUs BEIIECTB M HUX IPEBpPALICHUM:
MpOBEJICHNE, HAOIO/IEHNe U ONMHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAY€CTBEHHbBIE PEAKLIMU OJHOATOMHBIX CHHUPTOB (OKHCJIECHHE dTaHOJa
okcugoM Mmenu(ll)), MHOTOATOMHBIX CIUPTOB (B3aMMOJCHCTBUE TIIUIIEPUHA C
rugpokcunom Menu(ll)), anpaernioB (OKHUCIEHHME aMMHAYHBIM PacTBOPOM
okcuga cepedbpa(l) m rugpokcumom meau(ll), B3ammopeiricTBue Kpaxmaja C
HOJ0M), MPOBEJCHHE MPAKTUUECKOM pabdOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

PacuétHrie 3anaun.

Bbluncienuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00béMa,
KOJMYECTBA MCXOJHOI'O BEIIECTBAa WJIM MNPOAYKTa pPEaKUHU IO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WM IPOIYKTOB
peaKkinm).

A3oTcoaepiKalue OpraHu4ecKue COeIMHEHUS.

AMHMHOKHUCIIOTBI ~ KaKk  aM@oOTepHble  OpPraHMYECKHE  COCIUHEHHS.
duU3nyecKkue U XUMHYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha MpPUMEpE TJIMIIMHA).
Buonornueckoe 3HaueHMEe aMUHOKUCIIOT. [lenTuasl.

benku kak npupoJHbIE BBICOKOMOJEKYJISIpHbIE coequHeHus. [lepBuuHasi,
BTOpPUYHAS W TPETHYHAsl CTPYKTypa OelKOB. XMMHYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATY P, Ka4eCTBEHHBIC PEAKIINU Ha OCIIKU.

DKCIIEpUMEHTAJIbHbIE METOAbl M3YyUYEHHUs BEIIECTB M HUX IPEBpPALICHUM:
HaOIIOIeHNEe M ONMHMCAaHWE JAEMOHCTPAIIMOHHBIX OIBITOB: JIEHATyparus OEJIKOB
IIpU HarpeBaHUU, IBETHBIE PEAKIIMN OCIIKOB.

BbicokoMmoJieKyIsIpHbIE COeAMHEeHUS
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OCHOBHBIE TIOHATHS XUMHUH  BBICOKOMOJIEKYJISPHBIX  COCJIMHEHUM:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEINEHb IOJIUMEPHU3ALMNU, CPEHHSS
MoJieKkysapHass Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISPHBIX
COCJIMHCHUN — NOJIMMEPU3ALUS U NOJIMKOHICHCALIUS.

OKCHepuMEHTAIbHbIE METOJIbl M3YyUYE€HHsS BEIIECTB M HX MNPEBpAIICHUM:
O3HAKOMJICHHE C oOpa3liaMi TPUPOAHBIX ¢ HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAacC, Kay4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzaumsa MeXnpeaMeTHbIX CBS3€d IIpU HM3YYEHUM OPTraHUYECKOM
xumuu B 10 Kilacce OCYIIECTBIISETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX
€CTECTBCHHO-HAYUYHbIX TOHSTHM, TaK W MOHSITUU, SBISIOLIUXCS CHUCTEMHBIMU
1 OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmpe ecTeCTBeHHO-HAy4YHbIE TOHSTHS: SBJICHUE, HAy4YHBIM (akT,
TUTIOTE3a, 3aKOH, TCOpHUs, aHAJN3, CUHTE3, KJACCHU(MUKAIUS, IEPUOIUIHOCTb,
HaOJII0JICHUE, U3MEPECHUE, SKCTISPUMEHT, MOJICTUPOBAaHHE.

duszuka: wMarepus, DSHEpPrus, Macca, aroMm, OdJEKTPOH, MOJIEKyJia,
SHEPreTHYECKUU YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSIHUE
BellleCTBa, (PU3NUECKUE BEJTUUNHBI U €IMHUIIBI UX U3MEPECHUSL.

buosnorus: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(oTocuHTEe3, OMOJIOTrHMYECKU aKTHUBHBIE BellecTBa (OEJIKU, YIJIE€BOJbI, >KHUPHI,
(bepMeHTHI).

I'eorpadusa: wmuHepanbl, TOpHbIE TOPOJbI, TMOJIE3HbIE HCKOIaeMbIe,
TOIIUBO, PECYPCHI.

TexHonorusi: NUIIEBbIE OPOAYKTHI, OCHOBBI PAIMOHAIBHOTIO TMHUTAHUS,
MOIOIIHE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE MpernaparTbl, MATEPHUAIIbI
U3 UCKYCCTBEHHBIX U CHUHTETHYECKUX BOJOKOH.

11 KUIIACC
OBIIAS N HEOPI'TAHUYECKASA XUMHUA

TeopernyecKkue OCHOBbI XUMHUH

X¥UMHUYECKUI 31eMeHT. AToM. Sapo aroma, HM30TOIBI. DJIEKTPOHHAas
0005104Ka. DHEPreTUYeCKUe YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesIeHHs AJIEKTPOHOB MO OpOUTAJISIM B aToMax
3JIEMEHTOB IEPBbIX YETHIPEX NEPUOIOB. DIEKTPOHHASI KOHPUTYypaLUs aTOMOB.

[lepuoamueckuit 3akoH u llepuonnyeckass cucTeMa XUMHUYECKHX
anemeHToB J[. WM. MenneneeBa. CBsi3p NEPUOAUYECKOTO 3aKOHA U
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ITepuonnueckoir cucrembl xumMuueckux 31eMeHToB J[. M. MenneneeBa c
COBPEMEHHOW TEOpHeH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOWCTB XHMHYCCKHX DJIEMCHTOB M OOpa3yeMbIX WMH TPOCTHIX M CIIOKHBIX
BEILIECTB IO TIpyHIliaM M nepuojaMm. 3HAYECHUE HNEePUOAUYECKOr0 3aKOHAa B
pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKasi CBsI3b. BUAbl XWUMHYECKOW CBS3U
(koBasIeHTHasl HETIOJISIpHAsI U TOJISIpHAs, HOHHAsI, MEeTaJUTM4YecKasi). MexaHu3Mbl
00pa3oBaHUs KOBAJCHTHOM XWUMHUYECKOW CBs3U (OOMEHHBIM UM JIOHOPHO-
aKUenTopHbi). BomopoaHasi cBs3b. BajneHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTD.
Crenienb okuciieHus. IOHbI: KAaTUOHBI 1 aHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHs. 3aKOH
MOCTOSIHCTBAa  COCTaBa  BemlecTBa. THUMNBl  KPUCTAUIMYECKHUX  PEIIETOK.
3aBUCHMOCTbH CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

Ilonstne o gucnepcHbIX cuctemax. VICTUHHBIC U KOJIOUIHBIE PACTBOPHIL.
MaccoBasi 10151 BEIIECTBAa B pacTBOPE.

Knaccudwukanms HEOpPraHUYeCKUX COEJIMHEHUU. Howmenknarypa
HEOpPraHUYEeCKUX BEIIECTB. |'eHeTuueckass CBsI3b HEOPTraHWYECKUX BEIECTB,
NPUHAJIEKAIIMX K Pa3JIMYHbIM KJIaccaM.

Xumuueckasi peakums. Kiaccudukanuss XUMHUUYECKHX pPEakIuid B
HEOPraHMYEeCKONW M OPraHMYEeCKONW XMMHHU. 3aKOH COXPAaHEHHsI MacChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUN TPU XUMHUYECKUX PEaKIIUsIX.

CkopocTth peakuuu, €€ 3aBUCUMOCTh OT pPa3IM4YHbIX (PAKTOPOB.
OOpaTtumbie peakiuu. XUMHYECKOe paBHOBecHe. (DakTOphl, BIAUSAIONINE HAa
COCTOsIHME XUMHUYeCcKoro pasHoBecus. [Ipnanun Jle [larense.

DnekrporuTrdeckas aucconnanus. CUiIbHBIE W CJIa0ble 3JICKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BEUIECTB: KHCasi, HEUTpaiabHasi, IIeJI0YHAas.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.

OKCnepuMEHTaJIbHbIE METOAbl M3YUYEHHS BEIIECTB U WX MNPEBpPALLCHUN:
neMoHctpauus tadnun «lleproanyueckasi cucreMa XUMHUUYECKUX AJIEMEHTOB Jl.
N. MenaeneeBay, U3ydeHHE MOJIeEeH KPUCTATUIMYECKUX PEIIETOK, HaOI0AeHuE
U ONHUCAaHUE JIEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pPa3JIOKEHUE
MEpOKCHAa BOJAOPOJA B MNPUCYTCTBUM KaTalu3aTropa, OIPEACIICHUE CpeJibl
pAacTBOPOB BEULIECTB C MOMOIIBID YHUBEPCAJIbHOIO HWHAWKATOPA, pEaKUUu
HOHHOTO OOMEHA), IPOBEJICHUE MPAKTUYCCKOU padoThl «BiusHHUE pa3IMmIHBIX
(hakTOpPOB Ha CKOPOCTh XUMHUYECKON PEAKITHID.

Pacuérnbie 3anaun.
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Pacu€tel 10 ypaBHEHMSIM XHUMHUYECKHUX peEakKiuid, B TOM YHUCIIE
TEPMOXUMHUUYECKUE PACUETHI, paCUYETHI C MCIIOJIBb30BAHUEM IIOHSATHUSL «MACCOBas
JI0JIs1 BELIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxxenne HeMmeraiuioB B Ilepuogudeckont cucreme
xumudeckux snemenToB J[. 1. MenaeneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpUMeEpe
KHCJI0poAa, cephl, pocdopa 1 yriepoaa).

XYMHUYECKHE CBOMCTBA BaKHEUIIINX HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbochopa, yrimepoma U KpeMHHs)) U HMX  COEIAUMHEHUH  (OKCHJIOB,
KHCJIOPOACOAEPKAIUX KUCIIOT, BOJOPOIHBIX COSIMHEHUI).

[TpumeHeHre BaXKHENIIINX HEMETAIJIOB U UX COCIMHEHUM.

Mertauiel. [lonoxenne metaiuioB B Ileprnoanyeckon CHCTEME XUMHUYECKUX
snemenTtoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIECKTPOHHBIX
06oouek aToMoB MeTtauioB. O0mue pusnyeckne cBOMCTBa MeTalIoB. CIjIaBbl
METAJJIOB. DIECKTPOXUMHUUYECKUH PsiJl HATIPSIKEHUN METaJJIOB.

XYUMHUYECKHE CBOMCTBA BAXKHEUIINX METAJUIOB (HATPUN, KaJUi, KaJIbIIUH,
MarHui, aTlOMUHHUHN, [TUHK, XPOM, JKeJIe30, MeJIb) U UX COCTUHCHUM.

OO61ue crocoObl nostydeHus: MetauioB. [IpumeHneHnne MetanioB B ObITY U
TEXHHUKE.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHs BEIIECTB U WX MNPEBPAILCHUMN:
HU3y4Ye€HHUE KOJUIEKIMH «MeTamibl U CIUIaBbD», 00pa3ll0B HEMETAJJIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4, HAONIO/IEHWEe W ONMHCAHWUE IEMOHCTPAIUOHHBIX H
JTabOpaTOPHBIX  OMBITOB  (B3aUMOJICHUCTBHE THAPOKCHUIA  AIFOMHHUS  C
pacTBOpaMu KHUCJIOT U IIEJIOYeH, KauyeCTBEHHbIE PpEaKIMM Ha KaTHOHBI
METaJJIOB).

PacuérHrie 3agayun.

Pacuétbl Mmacchl BemiecTBa uin 00bEMa ra30B MO0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WJIM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIUYECTBA BEIIECTBA) IMPOAYKTOB pEaKLHUH, €CIU
OJTHO U3 BEILECTB UMEET IPUMECH.

XuMHA U KU3Hb

Ponb xumum B 00ecrieueHUr SKOJIOTUUECKOM, SJHEPreTUYSCKON U THUIIEBOU
0Ee30IMaCHOCTH, Pa3BUTUH MEIHUIHUHBI. [[OHATHE O HAyYHBIX METOAAX TMO3HAHUS
BEIIECTB U XUMHUYECKHUX PEaKIIUU.

IIpencraBneruss 00 OOMMX HAYYHBIX NPUHIMUIIAX TTPOMBIIIICHHOTO
MOJIYUYE€HUSI BaXKHEUIIINX BEIIECTB.
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YenmoBeK B MHUpPE BEIIECTB M MaTEPUAJIOB: BAKHEHIIHNE CTPOUTEIIbHBIC
MaTrepualibl, KOHCTPYKIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepHralibl IS JICKTPOHUKHA, HAHOMATEPHUAJIbl, OPTraHUYECKHUE U MUHEPAJIbHBIE
yIoOpeHusI.

XuMHSL U 3/I0POBBE YEJIOBEKA: IPaBUJIA HUCIIOJb30BaHUS JIEKAPCTBEHHBIX
MperapaToB, MNpaBuWiia OE30MaCHOTO WCIIOJNB30BaHUSI TMpEnapaTtoB OBITOBOU
XHMMH B IIOBCETHECBHOM KU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanmss MeXnpeIMeTHBIX CBsi3e NOpuU  HW3ydyeHUH oOOmen wu
HEOpraHnyecko xuMuu B 11 kjacce OoCylIECTBISIETCS 4Yepe3 HMCHOJb30BaHUE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUN, TaK W TMOHSITHU, SBIISIOIIUXCS
CUCTEMHBIMH JJI51 OTAEIbHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOI'O 1IMKJIA.

OO01He eCTECTBCHHO-HAYYHBIC TTIOHSATHS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH,
TeopHus, aHalW3, CUHTE3, KiIacCU(pUKAIHsA, TNECPUOIUIHOCTh, HAOIIOJCHUE,
SKCINEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, SIBICHUE.

duszuka: marepusi, SHEPTrUsi, Macca, aToOM, DJIEKTPOH, NPOTOH, HEUTPOH,
WOH, W30TOH, PaJUOAKTUBHOCTb, MOJIEKYJIa, DJHEPreTUYECKU YypOBEHb,
BEILIECTBO, TeJI0, OOBEM, arperaTHOE€ COCTOSHHUE BeEIIeCcTBa, (HU3UUECKHUE
BEJIMUUHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MakKpo- U
MHUKPOIJIEMEHTHI, BUTAMHUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadusa: wmuHepanbl, TOpHbIE TOPOJbI, TMOJIE3HbIE HCKOIaeMbIe,
TOIIUBO, PECYPCHI.

Texnonorus: XUMHUYECKas MPOMBIIIUIEHHOCTb, METaJUTyprusl,
MIPONU3BOJICTBO CTPOUTEIILHBIX MaTepHUaJIOB, CEIIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, MUIIEBast IIPOMBILJICHHOCTD, dhapmaneBTrueckas
MPOMBIIUIEHHOCTh, IPOU3BOJICTBO KOCMETHUYECKHUX IIPENapaToB, IPOU3BOJACTBO
KOHCTPYKLIMOHHBIX MaTepHUaJIOB, AJIEKTPOHHAs IIPOMBIIJIEHHOCTb,
HAHOTEXHOJIOTUH.
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IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHNHN HA BA30BOM YPOBHE CPEOJHEI'O OBUIEI'O
OBPA30OBAHUA

JJUHHOCTHBIE PE3VYJIBTATbBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaraM OCBOCHUS
00ydJaromMMucCs TPOrpaMM CpedHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METalpeAMETHBIM H TpeaAMeTHbIM). HaydHo-MeToamueckoil OCHOBOWM s
pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHUS IIPOrPaMM CPETHETO OOIIEero
00pa30BaHUS SIBJISIETCSI CUCTEMHO-/1€SITEIbHOCTHBIN IMOIXO/I.

B cooTBETCTBMH € CHCTEMHO-AEATEIBHOCTHBIM MOIAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUs NpeaMeTra « XHMHS» HAa YPOBHE CPEIHETO
00111eT0 00pa30BaHus BbIACICHBI CIEAYIOIINE COCTABIISIOIINE:

OCO3HaHHUE OOYYAIOIIUMHUCS POCCHUMCKON TpakIaHCKOW UACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOIPEIEIICHUIO;

HAJIMYME MOTHUBAIIMU K O0YyYEHHIO;

[IEJICHAPABIICHHOE pPa3BUTHE BHYTPECHHUX YOCXKICHWN JWYHOCTA Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX Tpaauuuii 0a30BOM HayKH
XAMUH;

FOTOBHOCTh U CIIOCOOHOCTH OOY4YarolMXCsl PYKOBOJCTBOBATHCS B CBOEH
JIeSITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKaMHM, IPUCYIIIUMHU LIEJTOCTHON
CHUCTEME XMMHUYECKOr0 00pa3oBaHusl;

HaJIM4YME TMPaBOCO3HAHUS HKOJOTMYECKOM KYJIBTYpbl M CIIOCOOHOCTHU
CTaBUTh LIEIU U CTPOUTH KU3HEHHBIE TLIAHBI.

JIMYHOCTHBIE pEe3ynbTaThl OCBOCHUS NpeaMeTa «XHUMHUs» NOCTUTAKOTCS B
€IUHCTBE Y4YE€OHON W BOCHHUTATEIHLHOW JAEATEILHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, Ty XOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMHU U UASaJIaMU POCCUMCKOTO I'PaXKJaHCKOTO OOIIECTBA, IPUHATHIMA B
o01IecTBE HOPMaMU U MPaBHJIAMH TTOBEJEHUS, CIIOCOOCTBYIOIIMMHU IIPOLIECCaM
CaMOIIO3HaHUsI, CAMOPA3BUTHSI WU HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yYaromrxcsi.

JIM4yHOCTHBIE peE3yJIbTaTbl OCBOCHUs IIpeaMeTa «XHMHUS» OTPa)KaroT
cpOpPMUPOBAHHOCTh OIBITA IMO3HABATEIBHOW U MPAKTUYECKOW NEeATEIbHOCTHU
00yyYaronMxcs Mo peajim3aliy NPUHITHIX B O0LIECTBE LIEHHOCTENW, B TOM YHUCIIE
B YacCTH:

1) rpa:xaaHCKOro BOCIUTAHUA:

CtpaHunua 14 13 30



OCO3HaHMsl  OOYy4YalOIIMMHCS  CBOMX  KOHCTUTYLUHMOHHBIX TIpaB U
00513aHHOCTEH, YBOXKSHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M IMpaBHIAX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKON JESITENBHOCTH IIPU CO3JaHUU
y4eOHBIX TPOEKTOB, PEIICHNN YU€OHBIX 1 MO3HABATEIbHBIX 3a7a4, BHIIIOJIHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH IOHMMAaTh W NPHUHUMAaTh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTrUX MPU aHAIU3€E PA3JINYHbIX BUJIOB YUYEOHON NEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA :

LIECHHOCTHOI'O OTHOIIEHHUsI K HCTOPUYECKOMY M HAy4YHOMY HAacJIeIUIO
OTCUECTBCHHOM XVMHH,

YBaXXEHMUsI K IPOLIECCy TBOpYECTBA B OOJIACTH TEOPUU M MPAKTHYECKOTO
NPUMEHEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHM)KEHHUS HAYKH €CTh pe3yabTaT
JUTATEIbHBIX HAOJNIOACHUN, KPOIOTIUBBIX OSKCIEPHMEHTAIBHBIX TOUCKOB,
IIOCTOSIHHOTO TPYyJla YYEHBIX U MPAKTUKOB;

MHTEpECAa WU I03HABATEJIbHBIX MOTHMBOB B IIOJYYEHMH M NOCIEAYIOLIEM
aHaiuze  uHpopmamuu O  MEePEeJOBBIX  JOCTHIXKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XMMMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJCHUS;

CHOCOOHOCTH  OILIGHMBATh CUTyallUd, CBSI3aHHbIE C XHUMHWYECKHUMU
SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE U MOCTYIIKH CBOMX TOBAPUILEH C
MO3ULMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHMUE IOCJIEACTBHUM 3THUX
IIOCTYIIKOB;

4) popMHUpPOBaAHNA KYJIbTYPbI 310POBbSI:

IIOHMMAaHUsI LIEHHOCTEH 3/10poBOro U Oe3omacHOro obpasa KHU3HH,
HEOOXOJIMMOCTHU OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIIOZICHUsT TIpaBUJI O€30IMMacHOr0 OOpalleHHs ¢ BEIIECTBAaMHU B OBITY,
IOBCEHEBHOM KU3HU U B TPYJOBOM JEITEIBHOCTH;

IIOHMMAaHWs LEHHOCTH TPaBWJI HWHAUBUIYAJIbHOIO U KOJUJIEKTUBHOIO
0e30macHOTO TOBEACHHUS B CHTYalHsX, yTPOXKAIONIMX 3J0POBBI0 U KU3HU
JIIOJICH;

OCO3HAHMsl  IIOCJIEACTBMM WU HENPUATUA  BPEAHBIX  INPHUBBIYEK
(yrorpeOsieHus aJIkoroJisi, HAPKOTUKOB, KypEeHUs1);
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S) Tpy10BOIr0 BOCIIMTAHMA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKOU
JIeSITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYyrUX BHAAX
JIeSITEIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTHE€ B PEIIEHUM MOPAKTUYECKUX 3a]a4
COLIMAJILHOM HAIIPaBJIIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yYEHHIO Ipodeccuil pa3iudyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUs IIPEAMETHBIX 3HAHUU 110 XMMUU;

YBaXEHU K Tpydy, JOIAM TpyJa M pe3yJibTaram TpyIOBOHU
JIeSITEIIbHOCTH;

FOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHIMBUIAYAIBHON TpPaeKTOPHUU
oOpa3oBaHus, Oyayimied MpodecCHuu M peaan3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUH, HHTEPECOB
¥ MOTpeOHOCTEN O0IIeCTBa;

6) 3K0J1I0rM4YeCKOro BOCIIMTAHMSA:

SKOJOTHYECKH IEJIeCO00pPa3HOr0 OTHOLICHUS K MPHUPOJE, KaK UCTOYHUKY
CYILLIECTBOBaHUs KU3HU Ha 3eMIJIE;

IMOHUMAaHUS TJI00aJIbHOTO XapakTepa 3KOJOTMYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKUX IIPOLECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAJIBHON CpeJibl;

OCO3HaHHUsI HEOOXOJIMMOCTU HCIIOJIb30BAHUS JOCTHKEHUM XUMHUU JJIs
pelIeHUs] BOIIPOCOB PAllMOHAIILHOTO TPUPOAOIIOJIH30BaAHMUS;

aKTUBHOIO HEOpUATUS JACUCTBUM, NOPUHOCIIIUX BpeJ OKpYy Karolien
NPUPOJHOMN cpeie, YMEHHUS IPOTHO3UPOBATh HEOJIArONMpPUATHBIE YKOJIOTHYECKUE
MOCJIE/ICTBUS NIPEANIPUHUMAEMBIX JCUCTBUI U NIPEAOTBpAILaTh UX;

HAJIW4YMUsl  Pa3BUTOrO  SKOJIOTMYECKOTO  MBIIUIEHUS, 3KOJIOTMYECKOU
KyJbTypbl, OIBbITAa JAEATEIBHOCTH SKOJOTMYECKOW HaNpaBICHHOCTH, YMEHMUs
PYKOBOJICTBOBATbCsI UMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOM
MIPAKTUKE, CIOCOOHOCTHM M YMEHHUS AaKTUBHO IIPOTUBOCTOSITH HEOJIOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPaKTHUKHU;

MMOHUMAaHUs CHenu(pUKA XUMHM KaK HayKd, OCO3HaHUS €€ poiu B
(hopMHpOBaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUU IIEJIOCTHOTO
MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE IIPUPOJIBI H YEITOBEKA, B
MO3HAHWH TMPHUPOJHBIX 3aKOHOMEPHOCTEH W PELICHUU MPOOJEeM COXpaHCHUS
MPUPOIHOTO PABHOBECHS;
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yOeKAEHHOCTH B 0COOOM 3HAYMMOCTA XHMUH [UII COBPEMEHHOU
YMBUJIM3ALUUA: B €€ T'yYMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaXXHOW pOJHU B
CO3JJaHUM HOBOHW 0a3bl MaTepHaTbHOW KYyJIbTYpPhI, PEHICHUHM TII00aTbHBIX
MpoOJIeM YCTOWYUBOTO PA3BUTHSI YEIOBEYECTBA — CHIPHEBOM, YHEPTETUUECCKOM,
MMUIIIEBOM ©  DKOJIOTHYECKOW OE301acHOCTH, B PAa3BUTHH  MEIHUIIHHBI,
00€eCIIeYeHN N yCIIOBUM YCIIEIITHOTO TPy/Ia M KOJOTHYECKH KOM(POPTHOHN KU3HU
Ka)KJI0TO 4jIeHa oOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IMOHMMAaHUSI CYLIHOCTA METOAOB
MO3HAHUS, HCIOJb3YEMBbIX B  ©CTECTBEHHBIX  HayKaX, CIIOCOOHOCTHU
HCIIOJIb30BaTh IIOJIydaeMble 3HaHUS i aHaivu3a U OOBSICHEHUs SIBJICHUH
OKPYXAIOWIETO MHpPa M MOPOUCXOISAINIUX B HEM HM3MEHEHHUW, YMEHUS J€1aTh
0OOCHOBaHHBIC 3aK/IIOYCHUSI HAa OCHOBE HAy4YHBIX (AKTOB U HMEKOIIUXCS
JIAHHBIX C LEJIBIO MTOJY4YEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIIFHO HCIIOJIb30BaTh XUMHWUYECKHUE 3HAHUS IS
peteHus Ipo0JieM B peajbHBIX )KU3HCHHBIX CUTYaITUsX;

WHTEpeCca K IMO3HAHUIO U UCCIEeN0BATENbCKON AESITEIILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caMo0oOpa30BaHUIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAaHUM TI0 XUMHU B
COOTBETCTBUM C )KU3HEHHBIMU MOTPEOHOCTSIMU;

HHTEpeca K  OCOOEHHOCTSIM  TpyJa B  Pa3IMYHbBIX chepax
npodeccruoHanbHON IEeITeILHOCTH.

METANPEIMETHBIE PE3YJIBTATbDI

MeranpeqMeTHBIE PE3yIbTaThl OCBOCHUS YUESOHOTO MpeaMeTa «XUMUS
Ha YpOBHE CpeJIHero o0111ero oopa3oBaHus BKIIOYAIOT:

3HaYuMble 111 (OPMUPOBAHUSI  MHUPOBO33PEHHST  OOYyJaIOIIHUXCSA
MEXIUCITUTUTMHAPHBIC (MexXmpenMeTHBIE) oOIIeHayYHbIE TTOHSITHS,
OTpa)Karolllue IEJIOCTHOCTh HAayYHOW KapTHUHBI MHUpa U CHEUU(UKY METOJOB
MMO3HAHUsI, HCHOJb3YEMBIX B €CTCCTBEHHBIX HayKaxX (MaTepHs, BEIISCTBO,
SHEprus, SIBJICHUE, MPOIIECC, CHUCTEMa, HAay4HBIA (akKT, MPUHIUAIN, THIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHS, HCCIICJOBaHHE, HAOIIOJCHUE, H3MEpPEHHE,
AKCIIEPUMEHT U APYyTrue);

YHUBEpCaAJTbHBIC ydeOHBIC JICHCTBUS (TTo3HaBaTENbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), oOOecreuynBaronme (GopMupoBaHue
(byHKIIMOHATEHON TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUHN O0YYarOIIuXCsI;

CIIOCOOHOCTbD 00yyJarommxcst HUCIIONb30BaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PCHUYECKUE 3HAHUSI HW  YHUBEpCaJbHBbIC
y4eOHbI€ JEUCTBUS B IO3HABATEILHON U COILIMAIILHOM MPaKTHUKE.
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MertanpeaMeTHbIe pe3yiabTaThl OTPAKalOT OBJIAJCHUE YHUBEPCAIbLHBIMU
Yy4eOHBIMU TMO3HABATE€IbHBIMH, KOMMYHHUKATUBHBIMHU ¢  PETryJISITUBHBIMU
JCUCTBUSIMH.

OBjialeHHe  yHUBEPCAJbHBIMM  YUYeOHBIMM  IO3HABATEJbHBIMH
JAeUCTBUSIMU:

1) 6a3o0BbIe JIOrMYeCKUE TeHCTBUS:

CaMOCTOATENIFHO  (OPMYJIMPOBaTh W  aKTyaJIM3UpOBaTh  IpoOieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeNessITh LEIU AESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX
JIOCTH)KEHHUSI, COOTHOCHTH PE3YyJIbTaThl JCSATEIBHOCTH C ITOCTABJIICHHBIMH
HEISIMU;

HCITOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUYECKOTO MBIILICHUS —
BBIJICJIATh XapaKTepHbIC MPU3HAKU TIOHATUI U yCTAaHABIUBATh UX B3aUMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIIUE MOHITHS IS OOBSICHCHUS OTACITBHBIX ()aKTOB
U SIBICHUM;

BBIOMpPATh OCHOBAaHUSI M KPUTEPUH ST KiIacCU(HUKAIIMUA BEIICCTB U
XUMHUYECKUX PEAKIINU;

YCTaHABJIMBAaTh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX]Y HW3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PacCyXJIeHUs (MHIYKTHUBHBIC, IEIYKTHUBHBIE, I10
AQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpUBAEMBbIX
SIBJICHUSX, (QOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MNPUMEHSITH B  MOpOIECCe TIO3HAHUS, UCHOJb3yeMblE B  XUMUHU
CHMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPEOOpPa30BBIBATH  MOJICIBHBIC
MPEJICTABIICHUS] — XUMHUYECKUW 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyra, ypaBHEHHE XHUMHUYECKOW PEAKIUH — TIPU PEHICHUH Yy4IeOHBIX
MO3HABATEIbHBIX U NPAKTUYECKUX 3ajlay, NPUMEHATh HAa3BaHHBIE MOJECIIbHBIE
MPEJICTABIICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB
1 XMMHYECKUX PEaKLIUU.

2) 0a30BbI€e MCCJIE0BATEIbCKUE 1EHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOT'O MO3HAHUs BEIIECTB U XUMUYECKUX
peaKIuii;

dbopMmynmpoBaTh IEIM W 3aJa4d  WCCIICAOBAHHS, HCIOJIb30BaTh
MMOCTaBJICHHBIC U CAaMOCTOSITEIIFHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KaueCTBE
WHCTPYMEHTA TTO3HAHUS U OCHOBBI TSI (POPMHUPOBAHUS THIIOTE3BI 110 MIPOBEPKE
MPaBUIbHOCTU BbICKA3bIBAEMbIX CYXKJIECHUH;

BJIAJIETh HAaBBIKAMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS W IIPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIIECHCTBOBAaTH YMEHHs HaOII0JaTh 3a
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XOJIOM  TMpOIlecca, CaMOCTOSATEIbHO IPOTHO3UPOBaTh €ro  pe3ysbTar,
dbopmynupoBaTh 000OILIEHUST U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yJIbTAaTOB MCCIE/IOBAHUSI, COCTaBIATh OOOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

NMpuoOpeTaTh OMNBIT YYEHHUYECKOHW HCCIEIOBATEILCKOH W TMPOEKTHOMH
JIeSITEIbHOCTH, TIPOSIBIIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHHUs] MNPAaKTUUECKUX 3a7ad, MNPUMEHEHHUIO Pa3INYHbIX
METOJOB MO3HAHMUSI.

3) padora c ungopmanmen:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHGopmanuu (Hay4HO-
nonyJspHas JUTEepaTypa XUMHUYECKOIO COJEpXKaHUs, CIPaBOYHBIE MHOCOOUS,
pecypcol HTepHETa), aHAIM3UPOBAThH HHPOPMAITUIO PA3IMIHBIX BUIOB U (HOPM
NpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HEIPOTUBOPEUYUBOCTb;

(hopMynupoBaTh 3apPOCHl U MPUMEHSITH PA3IMYHBIE METOIBI IPH TTOUCKE U
orOope wuHpoOpMaAH, HEOOXOAUMOW JUISI BBINIOJHEHUS Y4YEOHBIX 3ajad
ONpeneNEHHOIO TUIIA;

MpUOOpETaTh OMBIT MCIOJb30BaHUS WH(OPMALIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH U pa3IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh ONTHUMAJIbHYIO (QopMy MpeacTaBICHUS
uHopManmu (cxemsbl, rpa@uKH, JuarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHUE);

HCIIOJIb30BaTh HAy4dHBIA S3bIK B KayeCTBE CpeACTBa NpU padore ¢
XAMHAYECKON WHQPOpPMAIUEii: MPUMEHSATh MEXKIpeaMEeTHbIC ((pU3NYECKUue u
MaTeMaTH4YeCKue) 3HAaKMW HW  CHMBOJBL,  (OpMyNbl, aOOpeBUATYPHI,
HOMEHKJIATYpY;

HMCTIOJIB30BaTh M TMPeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OBJyaieHMe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH /1eCTBUSIMMU:

3a7aBaTh BONPOCHI IO CYIIECTBY OOCY’KJaeMoil TeMbl B XOJe Jauaiora
W/WJIM TUCKYCCHUM, BBICKa3bIlBaTh HAEH, (HOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUSI NTPEJI0KEHHOMN 3a/1a4u;

BBICTYNATh C MpPE3€HTAlUEN pe3yIbTaTOB MO3HABATEIbHON AEATEIIBHOCTH,
MOJIyYEHHBIX CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU NpHU
BBIMIOJTHCHUA XWMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKONW paldoThl IO
HCCJIEIOBAaHUIO CBOMCTB M3yYae€MBbIX BEIIECTB, PEATH3AIlNN YIEOHOTO MPOEKTa U
(opmynupoBaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX WCCIEIOBAHUN ITyTEM
COIJIaCOBaHMS MO3UIMH B X0JIe OOCYXAEHHUSI 1 OOMEHa MHEHUSIMHU.

OBJ1ajileHMe YHUBEPCAJIbHbIMY PeryJsiTUBHBIMU elCTBUSIMM:
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CaMOCTOSITEIIFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO TO3HABATEIIHHYIO
JIeSITeIIbHOCTh, Ompeelsiss € [enu W 33aJad4d, KOHTPOJHUPOBAaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh IIpEIaraeMblii allTOPUTM JIEUCTBUHA TIpU
BBIMIOJTHCHUN YYEOHBIX M HCCJIEIOBATEILCKUX 3aaad, BBIOMpaTh HamOosee
3(pdexTuBHBI cOCO0 WX pemeHHs ¢ y4ETOM MOJIYyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYIIECTBIJISITb  CAaMOKOHTPOJIb ~ CBOEH  JIESITEIbHOCTM HAa  OCHOBE
camMoaHaJIM3a U CaMOOLICHKH.

INPEJMETHBIE PE3YJIBTATHI

10 KJIACC

IIpeameTHbie pe3ynapTaThl OCBOEHHUS Kypca «OpraHudeckas XHUMHS»
OTpa)karoT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUN O XHUMHYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa, POJIM XMMHUM B TIO3HAHUU SIBICHUH
npupoabl, B (GOPMHPOBAHWM MBIIUICHUS W KYyJIbTYpPbl JIMYHOCTH, €&
(bYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOJAMUMOW IJIsi PEUICHUS IPAKTHYSCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
PUPOJTHOM CpEJIE;

BIIQJICHUE CHUCTEMON XWMHYECKHX 3HAHWM, KOTOpash  BKIIOYACT:
OCHOBOIIOJIAralome TMOHSATHS (XUMHUYECKHUH DIIEMEHT, aTOM, JJIEKTPOHHAs
o0oylouKa aTroma, MOJIEKYyJIa, BaJEHTHOCTb, DJEKTPOOTPUIATEIHLHOCTb,
XAMHUYECKasi CBsI3b, CTPYKTypHasi ¢dopmyiia (pa3BEépHyTass U COKpalié¢HHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIDHBIH  00BEM,  YIJIEPOJHBIA  CKeEJeT,
(yHKIIMOHaNBHAs TpyHIa, paaudKall, HU30MEpHs, HU30MEpPbl, IOMOJOTHYECKUI
psii, TOMOJIOTH, YTJIEBOJOPOAbI, KHUCIOPOJ U a30TCOJEp Kalllue COEAUHEHUS,
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIC COCIUHEHHS);
TEOPUH U 3aKOHBI (TEOpUsI CTPOCHHUS OpraHnydeckux Bemects A. M. ByTtneposa,
3aKOH COXPAHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK
XAMUH; MHPOBO33PCHUYECKHE 3HAHUWs, JIeKAIIHEe B OCHOBE ITOHUMAaHUSA
NPUYUHHOCTA W CHUCTEMHOCTH XHUMHWYECKUX SBJICHHH, (HAKTOIOTHYECKHE
CBEJCHHUSI O CBOMCTBAaX, COCTaBe, IMOJYYCHHH M OE30MaCHOM HCIIOJIb30BaHUH
BXKHEHIINX OPraHUYECKHX BEIIECTB B OBITY M NPAKTUUYECKOM AEATEIbHOCTH
YeJIOBEKa;
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c(hOpMHUPOBAHHOCTh YMEHUM BBISIBJISITh XapaKTePHbIE MPU3HAKU MOHSTHI,
YCTaHaBJIMBAaTh HMX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOIIUE IOHATHUS
MPU OMMCAHUU COCTaBA, CTPOCHHUS U NIPEBPALICHUN OPraHUYE€CKUX COCIMHEHUIM;

copMHPOBAHHOCTh YMEHUHN HMCTIOIB30BATh XUMHUYECKYIO CHUMBOJIMKY TSI
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHON)
dbopMysT OpraHMYECKHX BEIIECTB W YypPaBHEHHH XUMHUYECKUX PEaKIHi,
W3rOTaBIIMBATh MOJICIIM MOJIEKYJI OPTaHUUYECKHUX BEIIECTB ST HIUTIOCTPAIIUU UX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIICKHOCTh N3yUYECHHBIX
OpPraHMYECKHUX BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K OIpeAeTIEHHOMY
KJaccy/rpynre COeIUuHEHUM (yrieBOJIOpOAbl, KHUCIOPOJ M a30TCOJeprKallue
CO€MHEHMsI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaThb UM Ha3BaHUs IO
cucrematnueckod HomeHkiarype (IUPAC), a Takke NpuBOAUTH TPUBHUAIBHBIE
Ha3BaHUs OTJEIbHBIX OPraHUYECKUX BEIIECTB (PTWUJICH, MPOIMUJICH, alleTUJICH,
ATUJICHTJIUKOJIb, TIUIEPHUH, (DEHOII, (DOPMATBIECTH]I, alleTAIBICTHI, MypaBbUHAS
KHCJIOTa, YKCYCHAasi KMCIJIOTa, OJIEMHOBasl KHCJIOTa, CTE€apUHOBasi KHUCJIOTA,
TIII0KO03a, PpyKTO3a, KpaxMmasl, 1eJUTI0103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPEHCIATh BUALI XUMUYECKOU CBS3U B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPaTHHIE);

c(OpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH IIOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemectB A. M. bytinepoBa ans 0OBSACHEHHUS 3aBUCUMOCTH
CBOMCTB BEWIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHUS MacChl
BEILIECTB;

copMHPOBAaHHOCT, yYMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(u3nUecKkre U XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEICH Pa3IAUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIUJICH, alleTUJICH,
Oyraauen-1,3, merunOyraaueH-1,3, 6€H30JI, METaHOJ, dTAHOJI, dTUJICHTIINKOJIb,
ruanepuH, GeHos, aeTalbIeru/l, MypaBbUHas U YKCYCHasi KUCJIOTHI, TJIFOK03a,
Kpaxmall,  I[eJUII0JIo3a, aMHHOYKCYCHasi  KHCJIOTa),  HWJUIIOCTPUPOBATH
FEHETUYECKYI0 CBsI3b MEXKJY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIUI C UCMOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

copMHUPOBaHHOCTH YMEHUS XapaKTepu30BaTh HCTOYHUKU
YTJIEBOJOPOAHOTO ChIpbi (HEe()Th, TPUPOAHBIN Ta3, YTrojib), CIOCOOBI HX
rnepepadoTKH U MPAKTUIECKOE MPUMEHEHHE TTPOTYKTOB NIEpepadOoOTKH;

c(OPMUPOBAHHOCTh YMEHHH NPOBOAWUTH BBIUYHCICHUS MO XUMHYCCKUM
ypaBHEeHUsM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WIIH MPOIYKTa
peakiuy 10 HM3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJIHOTO M3 HCXOIHBIX
BEILIECTB WJIN MPOIYKTOB PEAKIIUH);
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c(OpPMHUPOBAHHOCTh YMEHHUM BIAJIETh CUCTEMON 3HAaHUN OO0 OCHOBHBIX
METO/1aX Hay4YHOT'O0 MO3HAHUSI, UCIOJb3YEMbIX B XUMHUH NPU U3YUYECHUU BEIIECTB
U XUMHYECKUX  sIBJCHUM  (HaOJroAeHWEe, HW3MEpEeHHUE, IKCIEPUMEHT,
MOJICTUPOBAHUE), HCIIOJIb30BAaTh CHUCTEMHBIE XWUMHYCCKHE 3HAHHUS IS
NPUHATUS PEUICHWH B KOHKPETHBIX JKW3HEHHBIX CHTYalHsX, CBSI3aHHBIX C
BEIIECTBAMHU U UX MPUMEHECHHEM;

cOpMUPOBAHHOCTh  YMEHHM  COONIOJIaTh  MpaBuja  IMOJH30BAHUS
XUMHUYECKOW TMOCYJION U J1a0OpaTOPHBIM OOOPYJIOBaHUEM, a TaKXe IpaBHia
oOpallleHusl C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSIMHU IO BBITTOJIHEHUIO
71a60PaTOPHBIX XUMHUYECKUX OMBITOB;

copMHPOBAaHHOCTh, YMEHHUH IUIAHUPOBATh W BBIMOJIHATH XUMHYSCKHI
SKCHEPUMEHT (MpEeBpallleHUs] OpPraHWYEeCKUX BEIIeCTB IMpPU HArpeBaHUHU,
MOJIlydYeHUE OTUJIEHAa M U3yYECHUE €ro CBOWCTB, Kaye€CTBEHHBbIE pEaKlUu
OpPTaHUYECKUX BEIIECTB, JACHATypalus OCEIKOB NpPH HArpeBaHWH, IIBETHHIC
peakmuu OETKOB) B COOTBETCTBHMU C MpaBWIAMH TEXHUKHA OE30MAaCHOCTH TIPH
oOpallleHny ¢ BEmIeCTBaMH M JIa0OpAaTOPHBIM OOOPYHOBAaHUEM, IMPEACTABIATH
pe3yJIbTaTbl XUMHYECKOTO JKCIIepuMeHTa B ¢GopMe 3anucu YpaBHCHUM
COOTBETCTBYIOIIUX peakuii U (QOpMyJIHpOBaTh BBIBOJAbI HAa OCHOBE OTHUX
pe3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAJIU3UPOBATH XUMHYECKYIO
UHpOpMaLIMIO, MOJYy4YaeMyI0 U3 pPa3HbIX MCTOYHUKOB (CpelicTBa MAacCCOBOU
nHpopmannu, UHTEpHET U Ipyrux);

cOpMHUPOBAHHOCTh yYMEHHUH  COOJIFOJIaTh  TpaBWja  JKOJIOTHYECKHU
[IeJIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOH MACATEIBHOCTH B IEJAX
COXPAHEHUsI CBOETO 3JI0POBbsl U OKPY’KAIOLIEH NPUPOIHONU Cpedpl, OCO3HABATh
OTNIAaCHOCTHh BO3JCHCTBHSI Ha YKMBBIE OPTraHU3MBbI ONPEIEIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMasi cMbIci Tokazarerns [IJIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIIEHUsI YW TPENOTBpPAIlCHUS] UX BPEIHOrO BO3JCHCTBHS Ha OpPraHU3M
YEeJIOBEKA;

JUTST 00y4JaronIuXcs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 37J0POBbS: YMEHHUE
NPUMEHATh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAxX IMO3HAHUSI BEIIECTB U
XUMHUYECKHUX SIBICHHI;

JUISL CJenbIX M CJIAa0OBUISIIUX OOYYarOLIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCYHYIO cucTemMy obOo3HaueHuit JI. bpaiims i 3amucu
XUMHYECKUX (popmyI.
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11 KVIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmiass U HeopraHudeckas
XUMUSD OTPAXKAIOT:

chOpPMHUPOBAHHOCTh MPEACTABICHUNH: O XHUMHUYECKOW COCTaBJISIOIIECH
€CTECTBCHHO-HAYYHOU KAPTUHBI MHUPA, POJM XHMHHU B TIO3HAHWUM SIBJICHUU
Npupoabl, B (QOPMHPOBAHWK MBIINUICHUS W KYJbTYPhl JIUYHOCTH, €&
(yHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOJIUMOW IS PEIICHUS TPAKTHICCKUX
3a/lad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHUSI K CBOEMY 3IJOPOBBIO U
MIPUPOJTHOM CpELE;

BJIAJ€HUE CHUCTEMOM XMMHYECKHX 3HAaHUM, KOTOpas  BKIIFOYAECT:
OCHOBOIMOJIAraroIyMe NoHITUS (XMMHUYECKHUM 3JIEMEHT, aTOM, HU30TOIl, S-, p-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, DJICKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
CBs3b (KOBaJICHTHAsl, MOHHAs, METaJUIMUECKasi, BOJOPOJHAsA), KpUCTaJJINYeCKast
pELIETKA, TUITBI XUMUYECKUX PEAKIMil, paCTBOP, JECKTPOJIUTHI, HEDJIEKTPOJIUTHI,
DJICKTPOJIMTUYECKAST JUCCOLMAINS, OKHCIWTENb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUUYECKON peakluh, XMMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIMTUYECKON AUcCcolManuu, nepuoandeckut 3akoH /. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U IIPEBpALLCHUS
SHEPruM MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUHN SI3BIK
XUMHUHU, MHPOBO33PEHUECKUE 3HAHUS, JISKAIIME B OCHOBE IOHHUMAHUSA
NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX SBJICHUH, (PAKTOJIOTHUECKHUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYECHUHU M O€30MaCHOM HCIIOJIb30BAHUU
BaXXHEHUIITNX HEOPTraHUYECKHUX BEIECTB B OBITY W MPAKTUYECKON AESITEIbHOCTU
YEJI0BEKA;

c(OpPMHUPOBAHHOCTh YMEHHH BBISIBIISITh XapaKTePHBIC NMPU3HAKW TTOHSITHH,
YCTaHaBJIMBATh HMX B3aWUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIME TOHSTHUS
MIPU OMUCAHUH HEOPTaHUYECKUX BELICCTB U UX MPEBPAILCHUI;

c(OpPMUPOBAHHOCTh YMEHHUN HCTHOIb30BATh XUMHUYECKYIO CUMBOJIUKY JJIsI
cocTaBieHUs (OpMyJl BEIIECTB U YPaBHCHUM XUMHUUYECKHUX PEaKIHi,
cucrematuueckyro HomeHkinatypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTJICIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIil ra3, yrieKUCIbli ra3, aMMHaK,
raménasi I3BeCTh, HeTal€Hasi U3BECTh, MUThEBAs COAa, MUPHUT U APYTHUE);

chOpPMHUPOBAHHOCTh yMEHUM OmnpeAeiisTh BaJCHTHOCTh U CTEICHb
OKHCJICHUSI XUMHUYECKHUX DJIEMEHTOB B COCAUHEHUSIX PA3JIUYHOrO COCTaBa, BUJ
XUMHUYECKON CBsI3U (KOBAaJICHTHAsi, MOHHAs, METaJJINYecKasi, BOJOpPOJHAs) B
COC/IMHECHUAX, THUIl KPUCTAJUIMYECKOU PEHMIETKA KOHKPETHOTO BEIIECTBa
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(aToMHasi, MOJICKYJISIpHAs, MOHHAsI, METAJUIMYSCKAs), XapaKTeP CPEJIbl B BOJIHBIX
pacTBOpax HEOPraHUYSCKUX COCTUHCHU;

copMHUPOBaHHOCTH YMEHUM YCTAaHABJIMBATh MIPUHAJIE)KHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTAaBY K OIPEHEeNIEHHOMY KIIacCy/Tpymie
COeIMHEHUN (IpoCThle BellecTBa — METaUIbl M HEMETalulbl, OKCHUIBI,

OCHOBaHMSI, KHCJIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIN);

cpOopMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI NEPUOIUYSCKOrO 3aKOHA
JA. W. MenpgeneeBa U JEMOHCTPUPOBATH €ro0  CUCTEMATU3UPYIOLIYIO,
00BSICHUTEJIBHYIO U TPOrHOCTUYECKYIO (DYHKINH;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepumonuueckoit cuctemsl
xuMudeckux snemeHToB [[. M. MenneneeBa, HCIONB3ys MOHATHS «S-, p-, d-
AJICKTPOHHBIEC opouTaIN, «IHEPreTUYECKNe YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB XHMHMYECKHX DJJIEMEHTOB M HX
COCIMHEHUHN MO nepuoaam M rpynnam lIlepuonnyeckon cUCTEMBI XUMHYECKUX
anemeHToB . 1. MeHnaeneena;

c(OpPMHUPOBAHHOCTh YMEHUM XapakTepu3OBaTh (OMHUCHIBATH) OOIINE
XAMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CYyILIECTBOBAHUE I'€HETUUECKON CBS3U MEXKY HEOPraHU4ECKUMHU
BEIIECTBAMHU C NOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINM;

c(OpMHUPOBAHHOCTh YMEHUS KIacCU(PUIHUPOBATh XUMUYECKUE PEAKIIUU T10
pa3IMYHBIM MPU3HAKaM (YUCIy U COCTaBy PEAarupyrolIuX BEILIECTB, TENJIOBOMY
a(pdexTy peaknuu, USMEHEHHUIO CTEIICHEH OKUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKuuu, y4acTHIO KaTajau3aTopa);

cpopMHPOBAHHOCTh YMEHHUI COCTABIISITh YPAaBHEHHS PEAKIIMA Pa3ITMIHBIX
THIIOB, TIOJHBIE M COKpAIIEHHBIE YpPaBHEHHUS peaKluil HMOHHOTO OOMEHa,
YUYHUTBIBasl yCJIOBUS, IPU KOTOPBIX 3TU PEaKLMU UAYT 10 KOHLA;

cpOpMHUPOBAHHOCTh YMEHUM MPOBOAUTH PEAKIMH, HOATBEPIKIAIOIINE
KauyeCTBECHHBIM COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PaclO3HABATh
ONBITHBIM  IMYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

copMHPOBAaHHOCTh, yMEHUM pPACKPBIBATh CYIIHOCTh OKHCIUTEIIHHO-
BOCCTAaHOBUTEJIBHBIX pPEAaKIUW IOCPEIACTBOM COCTABJICHUS JJIEKTPOHHOTO
OajaHCca dTHX pPEaKIHii;

copMHPOBAHHOCTH, yMEHUM  OOBSICHSITH  3aBHCHMOCTH  CKOPOCTH
XMMUYECKOM peakuu OT pPa3Iu4YHbIX (AKTOPOB; XapakTep CMEIICHUS
XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3AECUCTBUS (IPUHIIUIIL
JIe llaTenbe);
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chOpMHUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh XHUMHUUYECKHE IPOIIECCHI,
JIe)KaIUEe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs] CEPHOW KUCJIOThI, aMMHaKa, a
TaKkXe C(OPMHUPOBAHHOCTH IMPEJCTABICHUNU 00 OOIMX HAYYHBIX HMPUHIIAIIAX U
AKOJIOTHYECKHX MTPOoOIeMaxX XUMHYECKOTO MTPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHUUW MPOBOJAUTH BBIYUCIICHUS C HUCIIOJIB30BAHUEM
TOHSATHSI «MAcCcOBas JIOJISI BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIICHUM Tra30B
Mpu  XUMHUYECKUX PEaKIUsIX, MacChl BellecTBa WM 00bEMa Ta3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH OO0BEMY OIHOTO W3
YUYaCTBYIOIIMX B pPEaKIMU BEIIESCTB, TETJIOBOTro 3¢ @eKra peakiMu Ha OCHOBE
3aKOHOB COXPaHEHHUsI MacChl BEUIECTB, NIPEBPAILICHUSI U COXPAHEHUS DHEPIUH;

chOpMHUPOBAHHOCTh  YMEHHMU  cOOJNIOJaTh  MOpaBuja  IOJb30BaHUS
XUMHUUYECKON MOCYJ0M M J1a0opaTOpHBIM OOOpYJAOBaHHUEM, a TAaKXKE MpaBuUia
oOpaIeHust C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
JTabOPaTOPHBIX XUMHUYCCKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMCHUM IUJIAHUPOBATH W BBIMOJHITh XHUMHYCCKUU
ASKCTIEPUMEHT (Pa3IoKeHUE TTIEPOKCHUIa BOAOPOIa B MPUCYTCTBUHU KaTajln3aTopa,
OIPEJIEJICHUE Cpeabl PACTBOPOB BEIIECTB C IIOMOIIbI0 YHUBEPCAIBHOTO
WHIUKATOpPa, BJIUSHUE pAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaklny, peakiud HOHHOrO OOMEHa, Ka4eCTBEHHBIE pEeakIMu Ha cyJbdart-,
kapOboHaT- ©W  XJIOPUA-aHUOHBI, = HA  KAaTHOH  aMMOHHS,  PCIICHUE
AOKCIIEPUMEHTAJIBHBIX 3aJad 1o Temam «MeTtamely u  «Hemerannb»y) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MAaCHOCTH IIpU OOpaIleHuu C
BEIIECTBAMHU H JIAOOPATOPHBIM OOOPYJIOBAaHUEM, IIPEACTABIISTh PE3yIbTAThI
XUMHYECKOTO DKCIEpUMEHTa B (OpMe 3aliCH ypaBHEHHUIH COOTBETCTBYIOIIHX
peakuuii 1 GOpPMYJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATH XHUMHYECKYIO
nHpOpMaIIHIO, TMOJYyYaeMyH U3 pa3HBIX HMCTOYHUKOB (CpelIcTBA MacCOBOU
KOMMYHUKaIu, UHTEpHET U IpyTHuXx);

cOpMHUPOBAHHOCTh yYMEHHW  CcOOJIOAaTh  MpaBUJla  AKOJOTUYECKHU
LIEJI€CO00Pa3HOro TMOBEACHUS B OBITY M TPYAOBON NEATEIBHOCTH B LEIAX
COXPAHEHUsI CBOETrO 3JIOPOBbSI U OKPY’KarOIE NPUPOAHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSI HAa J>KUBBICE OPraHU3Mbl ONPEJACIEHHBIX BEUIECTB,
nmounuMasi cmbici mnokazarens [IJIK, mosicHaTh Ha mnpuMepax CrocoObl
YMEHBIICHUSI W TIPEAOTBPAIICHUS HX BPEOHOrO BO3JICUCTBUS Ha OpPraHU3M
4EJIOBEKA;

JUTST 00OYYJaroNUXCsl C OTPAHUYECHHBIMU BO3MOYKHOCTSIMH 3[I0POBBSI: YMEHUE
MPUMEHSTHh 3HAaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaxX IO3HAHUS BEIIECTB U
XUMHWYCCKUX SIBJICHUIA;
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JUISL CJeNBbIX W CJAa0OBUASANIMX OOYYAIOIIUXCS: yYMEHHE HCIIOJIb30BaTh
penbedHO-TOUCYHYIO cucTemMy oOo3HaueHui JI. DBpaitna goa  3anmcu
XUMHUYECKUX POPMYIJI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3ienoB 1
TeM NPOrpaMMbI

KoaunvecTBo 4acoB

IpakTHye

Bcero
KonTpoas
Hble

CKHe

DAdOTHI

DyexTpoHHbIe (LM (pOBHIE)
o0pa3oBaTeJibHbIE pecypchl

JlesITeJIbHOCTh YyUHUTEJIs C
y4eToM padoueii
NPOrpamMMbl BOCIIMTAHUSA

Pa3pnen 1. TeopeTruueckue 0CHOBbI OPraHUYeCKOH XUMUM

IIpenmer opranmnyueckoi
xumuu. Teopus

DIEeKTPOHHBIH
obOpasoBarenbHblil pecypce «51
cnam EI'D. Cpennee oOmiee
obOpa3oBaHue. YueOHbIN
MOJLYyJIb 10 PELICHHUIO
TPYIHBIX 3aJaHHS 11O

LIEHHOCTHOTO OTHOUICHUS K
HCTOPUYECKOMY u Hay4YHOMY
HACJIeINI0 OTEYECTBEHHON XHUMUH;

YBaKEHHs] K  IIpOIecCy
TBOPUYECTBA B O00JACTH TEOPUM M
MIPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HaHMs TOTO, YTO JOCTHXKCHHUS
HayKM €CThb PE3yJbTaT IIUTEIbHBIX

CTpOCHUS yueGHOMY NpEIMETY HaGII0ACHHH, KPOTOTIIMBBIX
1 . 1 3 «XHMH;[)) 10 1 1 KJ1ia OKCIEPHUMEHTAJIBHBIX TIONUCKOB,
OpPTraHUYCCKHUX s CCRD, NOCTOSIHHOTO ~ Tpyla YY€HBIX M
o AO UsnparenscTBO NpaKTHKOS;
coeymuennit A. M. «IIpocerenne» MHTEpeca n
EyTﬂep()Ba [103HABaTEIbHBIX MOTHBOB B
. TOJIYYCHHUH U MOCJICAYIOIIEM aHAJIN3¢e
http://school-collection.edu.ru A — ° o —
JOCTHIKCHHUAX COBpCMCHHOﬁ
OTequTBeHHOﬁ XHUMHH;
Hroro no paznemny 3
Paznen 2. Yraesogopoasl
DeKTPOHHBIH c(OPMUPOBAHHOCTH

00pasoBaTenbHBbIi pecype

Hpe TTebHbIE «JloMalHue 3a1aHusl.

Cpennee oOuiee oOpa3oBaHue.
2.1 YraeBoaAOpOALI — 2 Xumusi», 10-11 kmace, AO

AJIKAHbI W3narenbcTBO
«IIpocereHne»
http://1september.ru

Tpenaxep «O0ak0o 3HAHHI.
HenpenenLHHe Xwumus. 10 kirace, OO0

2.2

YIIIEBOAOPOABI: AJIKCHBI,
aJIKaauCHBbI, aJIKNHBI

«®uzuxoH JIab» http://school-
collection.edu.ru

2.3

ApomaTudeckue
YIJIEBOIOPOJIBI

DNEeKTPOHHBIH
o0pasoBarenbHblil pecypce «S1
cnam EI'D. Cpennee oluiee
oOpa3oBanue. Y4ueOHbIN
MOJIyJIb IO PELICHHUIO
TPYIHBIX 3aJaHUsI ITO
y4eOHOMY IpeaMeTy
«Xumus». 10-11 knacceb»,
AO U3znatenscTBO
«IIpocBemenue»

http://c-books.narod.ru

2.4

ITpuponHbie HICTOYHUKHU
YIJIEBOLOPOIOB U UX

DIIeKTPOHHBIH
o0Opa3oBaTeNbHEIH pecype « 51
cnam EI'D. Cpennee oOuiee

MHPOBO33PEHHs], COOTBETCTBYIOMIETO
COBPEMEHHOMY YPOBHIO  Pa3BUTHsA
HayKH U 0OIIECTBEHHO NPAaKTHUKU;

TTOHUMaHHWs CI'ICLU/I(‘IJMKI/I
XUMHUM KaK HayKH, OCO3HaHMs eé&
ponu B (dhopmupoBaHuH
panroHaJIBHOIO Hay4YHOTO
MBILUICHHUS, CO3JJaHUM L ECJIOCTHOIO
MpPE/ICTaBIEHuss 00  OKpY’KarolleMm
MHPE€ KakK O €IWHCTBE IPHUPOABI H
4eJI0BEKa, B IO3HAHUM IPHPOIHBIX
3aKOHOMEpHOCTEH u peleHun
npoGJieM COXPAHEHUsI IMPUPOJHOTO
paBHOBECHS;

€CTECTBEHHO-HAYJHOMH
TPaMOTHOCTH: ITIOHUMAaHHs CYIIHOCTH
METOJIOB [03HAHUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HUCIIOJIB30BaTh II0JIy4ac€MbI€C 3HAHUSA
JUls aHanu3a M OOBACHEHUs SABJICHUH
OKpY>KalOHIero Mupa u
MPOUCXOAAINX B HEM H3MEHEHUH,
yMeHHs ~ Jenath  0O0OCHOBaHHbBIE
3aKJIFOYCHHUs Ha OCHOBE Hay4YHBIX
(akToB M HMEIOIMXCS JNAaHHBIX C
LENbI0  TIONy4eHHMs  JIOCTOBEPHBIX
BbIBOJIOB;

9KOJIOTMYCCKHU
1Ieeco00pa3sHOro  OTHOMIEHHMs K
TpUpoIE, KakK HMCTOYHUKY
CyIIECTBOBAHMS JKH3HU Ha 3emile;

MOHMMAHUs  IJI00aJILHOTO
XapakTepa SKOJIOTMYECKHX INpobiem,
BJIMSIHUS 3KOHOMHMYECKHUX IIPOLIECCOB
Ha  COCTOSIHUE TIPHUPOIHOI u
COIMANBLHON Cpeibl;

0CO3HaHHs HEOOXOJAUMOCTH
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HCTIOJIB30BAHHUS I[OCTM)I(eHl/lﬁ XUMHHU

JUIsL peuieHus BOIIPOCOB
panruoOHaJIBHOTO
NPUPOAOTIOJIL30BAHUS;
AKTHBHOI'O HEIIPUATHUSL
JEeUCTBHUH, TIPUHOCSIIHNX Bpen
oOpa3oBanue. Y4eOHbII OKpy’Karolllell  TIpUpOJHON  cpere,
MOJIyJ b TI0 PEIICHUIO YMEHHSA TIPOTHO3UPOBATH
pr/:leIX 3a7aHus 110 HC6J’Ia]"OI’IpMﬂTHBI€ DKOJIOTHYECKHE
IOCJICACTBUSA NpeAIpUHUMACMBbIX
yqGGHOMy TMpeAMETY JIeHCTBUI M IPENOTBPAIIaTh UX;
nepepa60TKa «Xumus». 10-11 ximaccsn», HAJTHYHS pasBuTOro
AO UsnarenbcTBO 9KOJIOTHYECKOTO MBILLJICHUS],
«HpOCBeIIIeHI/Ie» 9KOJIOTHYECKOM KYyJBbTYpPBbI, OHLIT?
ACATCIIBHOCTH OKOJIOTHYCCKOHU
http://c-books.narod.ru HANPABICHHOCTH, yMeHus
PYKOBOJICTBOBATHCSA HUMH B
M03HABATE/ILHON, KOMMYHHKATUBHOM
u COLMANbHOK TpaKTHKeE,
CWOCO6HOCT" n  YMEHHUS aAKTHUBHO
MMPOTHBOCTOATH HICOJIOTUH
xeMohobum;
1
Hroro no pazneny 3
Paznen 3. Kuciopoacoaep:kaiiue opranudeckue coeMHeHHUsl
Tpenaxep «O061aK0 3HAHUW». NIOHUMAaHHsI LeHHOCTEH
Xumus. 10 xkmace, OO0 3mopoBoro u OeszomacHoro obpasa
«®uszukon Jlab» Dnekrponnei | KM3HM, HeobxomMocTH
06pa30BaTeJ'll>Hbll7'l pCCpr OTBETCTBCHHOTO OTHOIIICHUA K
coOCTBEHHOMY  (U3HYECKOMY M
«lomainue 3ananus. Cpeanee R
TICUXHYE€CKOMY 310POBBIO;
3.1 CHI/IpTI)I. deHon 3 obuee oOpaszosanue. Xumus», CcoOMoIeHUs TpaBuiI
10-11 knacc, AO U31aTenbeTBO | gesomachoro obpawenus c

«IIpocsemenue» http://school-
collection.edu.ru

3.2

Anpaerunsl.
KapOoHOBBIE KHCIOTHI.
CroxxHbie 3¢pUpbI

DIEeKTPOHHBII
00pa3zoBaTenbHBII pecypc
«Jlomarninue 3agaHus.

Cpennee oO1ee oOpa3oBaHue.

Xumus», 10-11 kmace, AO
W3narenscTBO
«IpoceerieHne»

http://c-books.narod.ru

BEIIECTBAMHU B OBITY, NOBCEIHEBHOU
JKU3HU U B TPYJIOBOH JIEATEILHOCTH;

IIOHUMAaHUsL LICHHOCTH
IpaBHI HUHAUBUIYaJIBHOT'O "
KOJUJICKTHUBHOT' O Ge30macHoOro
TOBEACHUS B curyauuysx,

YIPOXKAIOIIUX 3I0POBBIO U IKH3HH
JTFOJICH;

OCO3HAHUS IOCJICJICTBUI H
HENPpUATHUA BPEAHBIX TPUBBIYECK
(ynorpeGiienust
HapKOTHKOB, KypEeHU);

AJIKOTOJIsI,

3.3

VYrieBoabl

DIEeKTPOHHBIH
00paszoBaTenbHBII pecypc
«Jlomarnrnue 3aganus.

Cpennee oO1ee oOpa3oBaHue.

Xumus», 10-11 kmace, AO
W3narenscTBO
«IpoceerieHne»

http://www.hij.ru

yOeXKIEHHOCTH B 0COOOMH
3HaYMMOCTHU XUMHHA st
COBPEMEHHOH LMBHIM3aLuU: B €&
TYMAaHUCTUYECKOH HAIpPaBICHHOCTH
M BaXXHOW POJIM B CO3JIaHUM HOBOIt
6a3pl  MaTepHaIbHOIl  KyJBTYPHI,
pemeHHH  TI00anbHBIX  MpobieM
YCTOWYHBOTO Pa3sBUTHS YEIOBEUECTBA

- CBIPBEBOH, 3HEPIreTUYECKOM,
IUIIEBOH " 9KOJIOTUIECKOU
6e301acCHOCTH, B pasBUTHH

MEIMIUHBI, OOCCICUCHUH YCIOBHI
YCIEIIHOTO TPyAa H AKOJIOTHYECKH
KOM(MOPTHOM KHU3HH KaKTAOTO HIIeHA
o01ecTBa;
€CTEeCTBCHHO-HAYYHON

TPaMOTHOCTH: ITOHUMAHHUSI CYLIHOCTH
METOOB [IO3HAHUS, UCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKax, CUOC06HOCT"
HCIOJIB30BaTh IIOJIydaeMbI€ 3HaHUS
JUIsl aHau3a M OOBSCHEHUS SBJICHUM
OKPYKAIOIIETO MHpa "
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MPOUCXOAAIINX B HEM H3MEHEHUH,
YMEHHS zenaTth 000CHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX
(akToB M HMEIOIMXCS JAHHBIX C
LENBI0  MOJIYYEHUs  JIOCTOBEPHBIX
BBIBOJIOB;

Hroro no pazneny

1
3

Pa3znen 4. Azorconep:kaniue opraHnyecKue coeJMHEeHHUs

4.1

AMUHEL.
AMuHOKHCIOTEL. benkn

DIEeKTPOHHBIH
o0Opa3oBaTeNbHEIH pecype « 51
cnam EI'D. Cpennee oOmiee
obOpasoBaHue. YueOHbIN
MOZYJIb TIO0 PEUICHUIO
TPYAHBIX 33JaHUS 110
y4eOHOMY IIpeaMETy
«Xumus». 10-11 kiraccei»,
AO UsnparenscTtBO
«IIpoceerieHne»

http://www.hij.ru

c(OpMUPOBAHHOCTH
MHpPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY  YPOBHIO  Pa3BHUTHS
HayKH U 0OIIECTBEHHO NPAaKTHUKU;

TIOHUMAaHUs Cl'lC]_ll/qul/lKl/l
XUMHUU KaK HayKH, OCO3HaHus eé&
ponn B ¢dbopmupoBanumn
panroHaJIBLHOIO Hay4YHOTO

MBIIIEHHs, CO3/IaHUHM  1IEJIOCTHOTO
MpPEe/ICTaBIEHUss 00  OKpY)KarolleM
MHpE KakK O CIUHCTBE MPUPOALI H
4eJI0BEKa, B IO3HAHUM IPHPOIHBIX
3aKOHOMEPHOCTEH u pemeHnun
npoGJieM COXPAHEHUsl IMPUPOJHOTO
paBHOBECHS;

Hroro no pasneny

3

Pazaen 5. BbicOKOMOJIeKYJISIPHbIE COCIMHEHUS

5.1

ITnactmaccel. Kayuyku.
Bomokna

DIIeKTPOHHBIH
o0Opa3oBaTeNbHEIH pecype « 51
cnam EI'D. Cpennee oOuiee
oOpa3oBanue. YueOHbIH
MOZYJIb 110 PELICHUIO
TPYJHBIX 3aJlaHU IO
yueOHOMY HpeMeTy
«Xumus». 10-11 kiraccwi»,
AO U3znatenscTBO
«IIpoceerieHne»

http://www.alhimik.ru

KOMMYHHKAaTUBHOM
KOMIIETEHTHOCTH B y4ebHO-
HCCIIE0BATEIBCKOW  AESATENBHOCTH,
OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM
M IPYTHX BUJIAX JESITCIBHOCTH;

YCTaHOBKH Ha AKTHBHOC
ydacTHe B PEIICHHUH IPAKTHYECKUX
3a/a4 CONMAIBHON HAINpaBICHHOCTH
(B paMKax CBOEro KJIacca, IIKOJIBI);

HHTEpeca K IPaKTHYECKOMY
M3y4YeHHIO TPO(pEeCcCHi  Pa3IMIHOTO
poaa, B TOM UYHCIE€ Ha OCHOBE
IIPUMCHEHMUS [IPEAMETHBIX 3HAHUH 1O
XHUMHWH;

YBa)KEHUsI K TPyAY, JTIOAIM
Tpy#a ¥ pesysipTaTaM  TpYIOBOM

JIeSTEILHOCTH;
TOTOBHOCTH K
OCO3HAHHOMY BBIGOPY
PIH}:["BH]IyaﬂBHOﬁ TPaCKTOpHUHu
obpazoBanus, Oyayuieit npodeccuu u
peanusanun COBCTBEHHBIX

JKHU3HCHHBIX TIJIAaHOB C y'-{éTOM
JIMYHOCTHBIX m—rrepecos,
CIIOCOOHOCTEH K XHUMHWH, HHTEPECOB U
moTpeGHOCTEH 00IIeCTBa;

Wroro no pazneny

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

W
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