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HOACHUTEJIBHASA 3AITUCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odimiero odpa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS (helepanbHONM 00pa30BaTEeIbHON MPOTrpaMMBI
cpennero o6mero o6pazoBanus (POII COQO), mnpencraBieHHbix B DenepaibHOM
rocyaapcTBeHHOM oOpa3oBarenbHoM crangapte COO, ¢ yuérom Konrenmuu npenoiaBaHus
yueOHOTro npeaMera « XuMush» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit denepanumy,
peanu3yloIMX OCHOBHbIE O00pa30BaTelibHbIE MPOTPAaMMbl, U OCHOBHBIX MOJOKEHUI
«Crpareruu pa3Butus BocnuTaHus B Poccuiickoit denepanuu Ha nepuoa ao 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MHpOrpaMMbl MO XUMHH, K OINPEACICHHUIO OOIIen
CTpaTeruu OOy4YeHMs, BOCIHUTAHUS M Pa3BUTUS OOYYAIOUIUXCA CPEACTBAMU Y4e€OHOIO
npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIENTYaJIbHbIC
nonoxkeauss I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJiel, COJepKaHus, Pe3yJIhbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, IMOJIy4aeMO€ BBITYCKHHKaMU 001eo0pa3oBaTeIbHON
OpraHu3alluu, SBISETCA HEOThEMJIEMOM 4YacThlo HUX o0Opa3oBaHHOCTU. OHO CIYXHUT
3aBEPIIAIOIINM ATAllOM Peajn3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LETOCTHOW CHCTEME XUMHUYECKOTO 00pa3oBaHUs. DTH LIEHHOCTH
KacaroTCs MMO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KyIbTYPHI
YeJIoBeKa, a TaKXKe HKOJOTMUYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
npupoaHoi cpene. Peamusyercss xumMuueckoe oOpa3oBaHUE OOYYaIOIIMXCS Ha YpOBHE
CpenHero oo01ero oopa3oBaHus CpeACTBAMHU yueOHOTO IpenMeTa « XUMUs», COJIepKaHue U
MOCTPOEHUE KOTOPOTO OIpPEACNICHbI B MpOrpaMMe MO XUMHUHU C Y4E€TOM CHEIU(UKN HAYKU
XUMUHU, €€ 3HAUYCHHS B MO3HAHUU MPUPOJIBI U B MAaTEPUATLHOMN KM3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIUX 1I€JIEH U MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomiero oopasoanus B Poccuiickoit @eaepariuu.

XvMHSI Kak OJJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WUrpaeT oco0yi pojib B
COBPEMEHHOM IMBWJIM3AllUA, B CO3JaHUU HOBOW 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCHUT CBOHM BKJajJ B (pOpMHpOBaHHUE PAIMOHATHLHOIO HAYYHOI'O MBIIIJICHUS, B CO3JIaHHE
I[EJIOCTHOTO TPEJCTaBICHUS 00 OKPYKAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJBI U YeIOBEKa,
KoTopoe (opMHUpYyeTCS B XWUMHUU Ha OCHOBE TIIOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOILIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU
¥ BO3MOXXHBIMH 00J1aCTSIMU IPUMECHECHHUS.

TecHo B3auMOJEHCTBYS ¢ JPYrMMH €CTECTBEHHBIMU HayKaMH, XHMHsS cCTaja
HEOTHEMJIEMON YaCThI0 MUPOBOHM KYJIBTYpPhl, HEOOXOIUMBIM YCIOBHUEM YCIICIIHOTO TpyAa U
KU3HA KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUS KaK HayKa CO3MIaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HaIpaBJIeHa Ha PEIICHHUE TI00aJbHBIX MPOOJIEM YCTONYHBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUUYECKOW, MHUILEBOM, OSKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 30POBBSL.

B cooTBeTcTBUMM ¢ OOUIMMHU LEISIMU M MPUHLMIIAMHA CPEAHEro o0IIero oOpa3oBaHUs
coaepxkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb U3YUYEHUS)



OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMEKYIbTYPHYIO TOATOTOBKY OOYyYarOmIuXxcs,
HEOOXOMMMYIO UM IS BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEITHOTO
BKJIFOUEHHSI B KM3Hb COIMyMa, MPOJODKEHHS 00pa3oBaHUs B Pa3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuMeA TIpeaMeTa «XUMHUD) SBISIOTCS 0a30BbIe Kypchl — «OpraHmdeckas
xumus» u «OO0mmas W HeopraHWYecKas XHWMHS», OCHOBHBIM KOMIIOHEHTOM COJICP KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIFOYEHHUEM 3HAHUW U3 OOIIer XUMHUM) U OpraHu4YecKor XumMuu. @opMHUpOBaHHUE JTAHHOU
CUCTEMbl 3HaHUN MpPU HU3YYEHUH TMpeaMeTa o0ecrneyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS
BCEr0 MHOT0OOpPAa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxkanusi KypcoB — «Oprannueckas xumusi» u «OOmas u
HEOpraHuvecKkas XuMus» chopMHUpOBaHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHUCTEMHOTO
MO/AX0/1a K M3YUYCHHIO Y4eOHOro marepuaia U o0yCIIOBJIEHA MCTOPUYECKU OOOCHOBAHHBIM
pa3BUTHUEM 3HAHUU Ha ONMPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHuuecKoit
XUMUU BEIIECTBA PAcCMATpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHHS
OpPraHUYECKUX COCIMHEHUM, a TakKe Ha YPOBHE CTEPECOXUMHUYECKMX U AJICKTPOHHBIX
MIPE/ICTaBJICHUI O CTpoeHUU BemiecTB. CBelleHns 00 M3y4yaeMbIX B KypCe BEIECTBAX JAIOTCS
B Pa3BUTUU — OT YIJIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COeIMHEHMH. B
Kypce OpPraHMYeCKOW XMMHH TOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHMsl  IEPBOHAYAIIBHBIC MPEACTaBICHUS O XUMHUUYECKOM  CBS3H,
KJIaCCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMUYECKON PEAKIIUU.

[Tox HOBBIM YIJIOM 3peHHUS B IpeIAMeETe «XHUMHUs» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YUYCHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs TEOPETHUUYECKUM MaTtepuasl |
(hakTOJIOTHYECKUE CBEJACHUSI O BEHIECTBAX M XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO1as 1 HeopraHM4ecKass XuMHUs» 00yJarouuMCs MPEOCTaBISETCS BO3MOKHOCTh
OCO3HaTh 3HAYCHHE MEPUOJIMUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METO0JIOTMYECKUX
MO3UIMH, TIIyO)Ke TOHSATh HCTOPUYECKOE W3MEHEHHE (YHKIMH OTOTO 3aKoHa — OT
0000111a011e# 10 0O0BACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucreMa 3HaHUN O BAXKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOEHUU, CBOMCTBAX
U TOPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaKlMsIX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSIX
MpOTEKaHUs JonoiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTamMu cofep:KaHus, UMEIOIIUMU
KYJbTYPOJIOTHYECKUM U TPUKIAJIHOW XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XHMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKON NEATETLHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TPOIECCY
TBOpYECTBA B OOJACTH TEOPUM W TMPAKTUUYECKUX TMPWIOKEHUNW XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJIeMax,
CBA3AaHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATHL MHPOPMALMIO M TPUMEHSTh €€ s
NONOJIHEHUSI ~ 3HAHWW,  PEIICHHS  HWHTEIUIEKTYaJIbHBIX U JKCIEPUMEHTAIbHBIX
MCCIIEIOBATENbCKUX 3a/mad. B memom cojepkanne yueOHOTO mpeamera «XuMUus» JaHHOTO
YPOBHSI MU3Y4YEHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Yy OOYIAIOIINXCSI MUPOBO33PEHUYECKOM
OCHOBBI JJI1 TMOHUMaHUA (QUIOCOPCKUX UACH, TaKMX KaK: MaTepHalbHOE E€IUHCTBO



HEOPTaHWYECKOTO U OPTaHUYECKOTO MUPA, O0YCIIOBIEHHOCTh CBOMCTB BEIECTB UX COCTABOM
U CTPOCHUEM, ITO3HABAEMOCTHh MPUPOAHBIX SIBIECHUW IYTEM HSKCHEPUMEHTA W PELICHHS
IPOTUBOPEUYUI MEXKIYy HOBBIMU (haKTaMH U TEOPETUYECKUMHM MPEANOCHIIKAMU, OCO3HAHHUE
pOJIM XMMHUHU B pPEHICHUH DSKOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHHs
SHEPIreTUYECKUX PECYPCOB, CHIPhS, CO3AaHUS HOBBIX TEXHOJIOTHM U MATEPUATIOB.

B mmane pemieHus 3amad BOCTIMTAHUS, PA3BUTUS W COIHMATHM3AIMN OOYJArOITUXCS
OPUHATHIE MPOTPAMMON MO XWMHHM HOAXOAbl K ONPEACIICHUIO COAEPKAHUS U MOCTPOECHUS
npeaMera MpeAyCcMaTpuBalOT (OPMHUPOBAHHME YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM,
UMeEIoIUX 0a30BO€ 3HAYEHHME JJISl PA3JIMYHBIX BUJOB JIESTEILHOCTU: PEIICHUS MPOOJEM,
MOWCKa, aHaln3a W 00paboTKM WH(OpPMAIMK, HEOOXOAMMBIX IJIsi MPUOOPETEHUS OIbITA
MPAKTUYECKOM M MCCIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIICH BaXXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npemnogaBaHusi XUMHHM Kak Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS,
TaK M Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MPU OMPEACIICHUH COAEpKaTeIbHOM
XapaKTEPUCTHUKH IIEJIEH U3YyUYCHUS MPEIMETAa HANPABICHUEM IMEPBOCTECIIEHHONW 3HAYMMOCTH
TPAIUIIUOHHO TpU3HAETCS (OPMUPOBAHUE OCHOB XUMUUYECKON HaykKu Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON JIESITEIbHOCTH YEIOBEKAa U KAK OJHOIO M3
KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOIMYECKON TOYKH 3pEHHUS TAaKOM MOAXOd K
ONPEAECITICHUIO LIEJIEN N3YUCHUS NIPEIMETA ABJISCTCS BIOJHE OMPAaBIAHHBIM.

CornacHo TaHHOM TOYKE 3PEHUS TTIaBHBIMU LEIISIMA U3YUYEHUS MpeAMETa « XUMUS Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBsitoTCS:

e (QopmupoBaHHE CHUCTEMBbl XWMHUYECKHMX 3HAHUM KaK Ba)XKHEWINEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B OCHOBE KOTOPOU JIEKAT KITFOUEBBIE TTOHATHS,
(dbyHIaMEeHTaIbHbIE 3aKOHBI M TEOPUU XMMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE U
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEICTABICHUN O HAYUYHBIX METOJ[aX MO3HAHUS BEILIECTB U
XUMUYECKUX PEAKIU, HEOOXOIUMBIX JIJIi TPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS
B MHpPE BEHIECTB U XHUMHUYECKUX SIBJICHUI, HMMEIIINX MECTO B NpPUPOJE, B
MPAKTUYECKON U TTIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JESATEIBLHOCTH, CBSI3aHHBIX C HaOJIIOJCHHUEM U
O0OBSICHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COOIIOJICHUEM TMpaBuil OE30MacHOIo
oOpalleHHsI ¢ BEIESCTBAMM.

Hapsny ¢ aTum, coaepkareibHasi XapaKTEPUCTUKA LIeJIeH U 3a]a4 U3y4eHUs IIpeaMeTa
B MporpaMMe MO XHMHUU YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME cpesiHero odIero oopazoBanus. CeroiHs B MpenoaBaHul XUMHUHU
B OoJbllel CTENeHW OTHAETCS MPEANOUYTCHUE MPAKTUUYECKONW KOMIIOHEHTE COJCpKaHMs
oOy4eHHs, OpPHUEHTUPOBAHHOW HA TMOATOTOBKY BBITYCKHHWKA 0O0IIe00pa30BaTeIbHOM
OpraHu3allid, BIIAJICIONIETO HE HAOOpPOM 3HAHWU, a (YHKIIMOHAIBLHOW TPAMOTHOCTHIO, TO
€CTh CIIOCO0AMH U YMEHUSIMHU aKTUBHOTO MOJTYYEHUSI 3HAHUN U IPUMEHEHUs UX B peajbHOM
KU3HU JJIs1 pELICHHS TPAKTUYECKUX 3a]1ay.



B cBsi3u ¢ »TMM mnpu HM3ydyeHUHM mpenMeTa «XUMHs» JTOMUHHUPYIOIIEe 3HAYCHHE
NpUOOPETAIOT TaKUe 1eNU U 33/1a4H, KaK:

aganTanus oOydYalomMXcs K YCIOBUSAM JIMHAMHYHO PAa3BUBAIONIETOCS MU,
(GbopMHUpOBaHNE HWHTEUIEKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOATEIbHOMY THPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHrEe Yy O0OYyYarOMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMI),
UMEIOIIUX YHHUBEPCATLHOE 3HAYEHUE I PA3IUYHBIX BHUJOB JICSITEIbHOCTU: DEIICHUS
npoOJieM, TTOMCKa, aHali3a U 00padOTKH HMH(pOpMAIUU, HEOOXOAUMBIX ISl MPUOOPETEHUS
OTIbITAa JAESATETbHOCTH, KOTOpasi 3aHUMAeT Ba)XKHOE MECTO B MO3HAHWU XUMHUH, a TaKKe s
OLICHKM C TO3UUUN 3SKOJOTHYECKOM O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpEay;

pa3BUTHE  MO3HABATEIbHBIX  HMHTEPECOB, HUHTEIUICKTyaJlbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYarommxcs: ClOCOOHOCTA CaMOCTOATENbHO MPUOOpPETaTh HOBBIE 3HAHMUS
M0 XUMHUH B COOTBETCTBHH C XU3HEHHBIMHU MOTPEOHOCTSMH, HCIOIH30BaTh COBPEMEHHBIE
MH(POpPMAITMOHHBIE TEXHOJOTHH JJIsi TIOMCKA M aHaldu3a y4eOHOM W Hay4YHO-TIOMYJISIPHOU
MH(pOpMaLlUU XUMUYECKOTO COACPKAHMS;

(¢opMupoBaHne U pa3BUTHE Yy OOYYaAIOIIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO
MBINUICHHS, HAOMIOJATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, TMpH IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIMTAHUE y OOydYaromuxcsi yOeXIEHHOCTH B T'YMaHHCTHYECKOW HaIpaBICHHOCTH
XUMHM, €€ BaXXHOM POJAM B pEUICHUH TIJI00ANbHBIX MpOOJEeM  palMOHAIbHOIO
MPUPOIOTIONH30BAHUS, TIOTIOTHEHUS SHEPTeTUIECKIX PECYPCOB M COXPAHEHHUsS MPHUPOJTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJWMOCTH OEpEe)HOT0 OTHOIIECHUS K TMPHUPOAEC M CBOEMY
3I0POBBIO, @ TaKXe MPUOOPETEHUsI OMbITa MCIOJb30BAHMS TOJYYEHHBIX 3HAHUW JUIs
MIPUHSTHUS TPAMOTHBIX PEIICHUM B CUTYAIUAX, CBA3aHHBIX C XUMUUECKUMU SIBICHUSIMU.

B yueOGHOM maHe cpeaHero ooOmiero oOpa3oBaHUs NpeaMeT «XuUMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPeAMETHON 001acTh «EcTecTBEeHHO-HAYUHBIE PEAMETHD.

OO1iee yncno 4acoB, OTBEASHHBIX JIJIS U3yUEHHUST XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
oOmero odpa3oBanus, coctaBiser 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hepento), B 11
kiacce — 34 gaca (1 4ac B Hezelno).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[Ipeamer opraHu4yeckodl XuUMUU: €€ BO3HMKHOBEHHE, pPA3BUTHE M 3HAYEHUE B
[IOJIyYEHUM HOBBIX BELIECTB M MaTepHaloB. Teopus CTpOEHUs OPraHUYECKUX COECIMHEHMU
A. M. bytiepoBa, €€ oOcCHOBHbIE NOJOXKEHHUS. CTpPYKTypHbIe (QOPMYJIBI OPraHUYECKUX
BemecTB. ['omonorusi, mzomepus. XUMHUYECKas CBSI3b B OPraHUYECKHX COEIMHEHHSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIaccUPUKAaUMU OpraHUYecKHX BewlecTB. HomeHknarypa
OpPraHUYECKUX COEIUHEHHM (cucTeMaTHdecKas) M TpUBHUAJIbHbIE Ha3BaHUS Ba)KHEHUIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

DKCnepruMeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX IMPEBPAILECHUN: O3HAKOMIICHHE
c oOpa3uaMy OpraHMYECKHMX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJIEIMPOBAHHE
MOJIEKYJI OPraHUYECKUX BEILECTB, HAOIIOJCHIE U ONMCAHUE JEMOHCTPAIMOHHBIX ONBITOB IO
MPEBPALCHUIO OPraHMYEeCKUX BEUIECTB IPH HArpeBaHWU (IUIaBiIeHHE, OOyriIMBaHUE U
ropeHue).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN pAd. MeTaH M 3TaH — NpOCTEUIINE
NPEJICTABUTENN AJKAHOB: (PU3MYECKHME U XMMHUYECKHE CBOMCTBa (peakluu 3aMelIeHUs U
TOpEeHMs), HaX0XKJIEHUE B PUPO/JIE, TOITYyUEHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, T'OMOJOTMYECKHA pAx. OTWIEH M NpONujeH —
MPOCTEUIINE TPEICTABUTENIN AJKEHOB: (DU3MYECKHEe UM XMMHYECKHE CBOMICTBA (peakiuu
TUJIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUpATallUH, OKUCIEHUS U TIOJUMEPU3ALINH), TIOTyUCHHE
Y IPUMEHEHUE.

Anxanuensl: 0yranuen-1,3 u metunOyraauen-1,3: cTpoeHne, BaXXHEHIINE XUMUYECKHE
cBOMCTBA (peakuus noiuMmepusaiuu). [lonydyeHue CHHTETHYECKOT0 KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHI psl. AIETHIEH —
NpOCTEHIINKA TMpEeACTaBUTENb AJKWHOB: COCTaB, CTPOECHME, (PU3MUECKHE U XHUMHUYECKUE
CBOMCTBA (pEaKkLMK THIPUPOBAHMS, TAIOTEHUPOBAHUS, TUAPATALIMH, TOPEHHUS] ), IOJTyUYEHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, Ppu3MUecKMe M XMMHUUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUSI U1 HUTPOBAHUS), MOJYyYEHUE U PUMEHEHUE. T0ayon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceouUcmea (Peakyuu 2ani02eHUpPOSaAHUs U HUMPOBAHUS),
nonyyenue u  npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBSA3b MEXKIY
YIJIEBOAOPOAAMH, IPUHAUICIKAIMMH K Pa3JIMYHbIM KJIACCAM.

[IpuponHble HCTOYHUKH YIriIeBOJAOpoa0B. [lpupoaHblii ra3 M MOmyTHblE He(TSHBIE
ra3pl. Hed1p u e€ mpoucxoxaenue. CrocoObl mepepadOTKu HEPTHU: MEePEeroHKa, KPEeKHHT
(TepMuYecKuii, KaTanuTU4yeckuil), nHuponus. llpogykTel mepepaboTkKu HePTH, HX



MPUMEHEHWE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yromb W TPOIYKTHI €T0
nepepadboTKU.

DKCIEpUMEHTANIbHBIE METO/bI U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpa3namu IlacTMacc, KaydyykoB U pe3uHbl, koiuiekuuu «Hepts» u «Yromuby,
MOJICJINPOBAHUE  MOJICKYJ  YIJIEBOJOPOJAOB M  TaJIOT€HONPOW3BOJHBIX, MPOBEICHUE
IPaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHIO XHMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMMU MO HU3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xaue opraHu4ecKkue CoeAMHEHU

[IpenenbHble OJHOATOMHBIE CHHUPTHI. METaHON W ATAHOJ: CTPOCHHE, (HU3UYECKUE U
XUMHYECKUE CBOWCTBA (pE€AaKUMM C AKTUBHBIMM METAJUIAMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), NpuMeHeHue. BojopoaHble CBA3M MEXIy MOJEeKyJlamMu cnuprtoB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHI. DTWICHTJMKOJIb W TJMIEPUH: CTpoeHUue, (U3UYECKUE U
XUMUYECKUE CBOWCTBA (B3aMMOJIEUCTBHE CO IICJIOYHBIMA METaJJIaMU, KadyeCTBEHHas
peakisi Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3M uenoBeka. [IpumeHenue
MIMLEPUHA U STUJICHTJIUKOJIS.

deHOoM: CTPOCHUE MOJIEKYJIbl, (PU3NUecKue M XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH
dbenona. [lpumenenue deHoma.

Anpaerunbl U kemownsl. DOpMaNbIETHA, aleTANbICTHI: CTPOCHUE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (pEaKUMU OKHUCIICHHS U BOCCTAHOBJICHHWS, KAUECTBEHHBIE PEAKIUN),
MOJyYEHUE Y IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeeabHble KapOOHOBBIE KHUCIOTh. MypaBbuHass U YKCYCHas
KHCIJIOTBI: CTpOCHHE, (PU3MYecKne U XMMHUYECKHE CBOMCTBa (CBOMCTBA, OOIIMe NJIsi Kiacca
KHCJIOT, peakius 3Tepudukaium), noiydyeHue u npuMmeHeHue. CteapruHoBas M OJCHMHOBAs
KUCJIOTBl KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX KHUCIOT. Mblla KaKk COJIU BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble 3(QuUpbl KaKk MPOU3BOJIHBbICE KApOOHOBBIX KHCJIOT. [MAPOIU3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornyueckast posib )KUPOB.

VYrieBonpl: cocTaB, KiacCHUKAIMSA YIJIEBOJOB (MOHO-, AW- W TOJUCAXapHUIBI).
['moko3a — mpocTeinii MOHOCaxapu: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbI, (U3HUUECKUE U
XUMUYECKHe CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucienrne aMmmMuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHOBICHHE, OpOXKEHHE TIIFOKO3bI), HAXOXICHHUC B
pUpoJie, MPUMEHEeHHEe, Onosoruueckas posib. @otocuaTe3. pyKTO3a KaK U30MEp TIFOKO3HI.

Kpaxman wu wemmono3a kak mnpupoaHbie nonumepbl. CTpoeHue Kpaxmana u
HEeJUTI0NI03bl. DU3NUYecKre M XUMHUYECKHME CBOMCTBA Kpaxmasa (THUAPOJIM3, KaueCTBEHHAs
peaKIus ¢ HOJ0M).

OKCIEpUMEHTaIbHbIE METOJbl U3YUYEHHUsI BEIIECTB U UX MNpPEBpallCHUN: MPOBEICHUE,
HaOIOZICHNE W OMHMCAHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KaYECTBEHHBIE
peaklMi OJIHOATOMHBIX CIHUPTOB (OKUcIeHUe 3TaHosna okcuaoMm meau(Il)), MHOroaroMHbIX




CUpTOB (B3aummojeiicTBue riunepuHa ¢ rugpokcuioM meau(Il)), anpaeruaoB (okucieHue
aMMUa4dHBIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom memu(ll), B3ammopeicTBue
Kpaxmajia ¢ HOJOM), IPOBEICHHE MPAKTHUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss 1Mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00ObEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MIPOYKTOB PEAKIIUN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak aM(OTepHbIC OpPTraHWYeCKHEe COeNUHCHHs. DOu3nyeckue W
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riuiuHa). buonornueckoe 3HaYeHUE
aMuHOKuUCHOT. [lenTuasl.

benku kak nmpupoaHbIe BBICOKOMOJIEKYJIIpHbIE coequHeHus. [lepBuuHas, BTOpuyHas u
TpeTUYHas CTPYKTypa O€NKOB. XHMMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOJIU3, ACHATYpaIus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB M UX IMPEBpalllCHU: HAOIIOAeHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHaTypalus OENKOB MpHU HArpeBaHWUM, IBETHHIC
peakIuy OeIKOB.

BoicokoMouieKyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MOJIMMEPHU3ALNKU, CPEAHssT MOJEKyJsipHas macca. OCHOBHbIE
METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUN  —  MOJUMEpHU3aluus U
MTOJIMKOHICHCAITHSI.

DKCIEepUMEHTaIbHBIE METO/bl U3YUCHUS BEIIECTB U UX MPEBpAIEHU: 03HAKOMJICHUE
¢ oOpasaMu NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

MexnpeaMeTHbIE€ CBS3H.

Peanu3zanus MmexnpeaAMETHBIX CBA3EH MPU U3YUYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSA Y€pe3 MCIOJIb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
TIOHATUM, SIBJSIOIIMXCS CUCTEMHBIMU JJIi OTACJIBHBIX IMPEAMETOB €CTECTBEHHO-HAyYHOTO
IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIM3, CHHTE3, KJIacCH(PUKAIUS, TEPUOJUIHOCTh, HAOIIOJCHHE, HW3MEpEHUe,
AKCIIEPUMEHT, MOJIEITMPOBaHUE.

®dusuka: Marepusi, PHEPrusi, macca, aromM, JJIEKTPOH, MOJIEKYJa, SHEPreTUUYeCKUu
YpOBEHb, BEIIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NUECKUE BEITHUUHbI
Y €IMHULIBI UX U3MEPECHUSL.

buonorus: knerka, opranusMm, 6uocdepa, oOMEH BEIIECTB B opraHusme, (OTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHoyiorusi: MOUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO TMHUTAHUS, MOIOIIUE
CpPE/ACTBa, JIEKAPCTBEHHbIC U KOCMETHUUECKHE MpenapaThl, MaTepHayibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XuMHueckuil snemMeHT. AToMm. Snpo aroma, H30TONBL. OJEKTPOHHAs 000JOYKAa.
DHepreTuYeckue ypoBHHU, TMOAYPOBHHU. ATOMHBIE oOpOuTanu, s-, p-, d- BJIEMEHTHI.
OcobeHHOCTH pacIpeielieHusl SJIEKTPOHOB MO OpOUTaIsIM B aroMax 3JIEMEHTOB NEPBBIX
YEeTBIPEX MEPUOIO0B. DICKTPOHHAS KOH(DUTYpAITHs aTOMOB.

[Tepuonnueckuit 3akoH u llepuoanueckas cucremMa XuMuueckux sneMeHToB /[ .
MenpneneeBa. CBsI3b NEPUOAMYECKOrO 3aKkoHa M Ileproanyeckoil CHCTEMBI XUMHUYECKUX
anemeHTOB J[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS ATOMOB. 3AKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB UM 00pa3yeMbIX HUMHU MPOCTHIX M CIIOXKHBIX
BEILIECTB IO TPYyIIaM U MepHoJiaM. 3HaYE€HUE MEPUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBsI3b. BUJIIBI XMMUYECKON CBsI3W (KOBaJICHTHAS
HETOJISIpHAS U TIOJISIpHAasi, MOHHAs!, MeTajuTn4yeckas ). Mexanu3mbl 00pa3oBaHusl KOBAJIGHTHON
XUMHUYECKOW cBsizu  (OOMEHHBII W JIOHOpPHO-aklenTopHbIN). BogopoaHas  CBs3b.
BaneHTHOCTB. DIIEKTpOOTPUIATENBHOCTD. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH IOCTOSHCTBA
COCTaBa BeleCTBa. THUIBI KPUCTAUNIMUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
THINA KPUCTAJUTMYECKON PEMIETKH.

[TonsiTne 0 mucnepcHbIX cucTeMax. MCTHHHBIE M KOJUIOWIHBIE pacTBOpBl. MaccoBas
JIOJISI BEIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeanHeHuil. HoMeHkIaTypa HEOpraHUYECKUX
BELIECTB. | eHeTnUEeCKasl CBSA3b HEOPTaHMYECKUX BEIIECTB, MPUHAIJICKAIINX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccuukaiuss XMMUYECKUX PEaKLMid B HEOPTaHUYECKOW U
OpPraHUYeCcKON XUMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILICHUS SHEPTUU PU XUMUUECKUX PEAKLIHSIX.

CxopocTh peaknuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIie pEaKIIuH.
Xumuueckoe paBHoBecue. DAKTOPHI, BIMUSIONIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Onextposutuueckas nuccormanus. CuibHbIE U ciaabbie AIeKTpoauTsl. Cpesa BOTHBIX
PacTBOPOB BEIIECTB: KUCIIasl, HEUTpaJIbHAasl, IECIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCNEPUMEHTAIbHBIC METOABl U3YUEHHS BEIIECTB M MX MPEBPAICHUN: JEMOHCTpAIUA
tabnun «llepuoguyeckas cucrema xumudeckux snemeHToB . VI. MenneneeBay, nzydeHue
MOJIETEeN KPUCTAIMYECKUX PEIIETOK, HAOMIOJCHUE U OMHCAaHUE JIEMOHCTPALIMOHHBIX M
7a00paTOPHBIX OMBITOB (Pa3OXKEHUE TEPOKCHIAa BOJAOPOAA B MPHUCYTCTBUH KaTaIH3aTOPa,
ONpPENEIICHUE CpEeAbl PACTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO WHIHUKATOPA,
peaklMi HOHHOTO OOMEHA), MPOBEJEHUE MPAKTHUYECKOW paboThl «BiusgHHe pazTudHBIX
(haKTOPOB HA CKOPOCTh XHMHUYECKON PEaKITHI.



Pacuérnbie 3anaum.

Pacuérel 1Mo ypaBHEHHMSIM XMMHUYECKHX pPEAKUUN, B TOM YHUCIE TEPMOXHMHUYECKHE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MMOHATHS «MACCOBAsl 10J1S1 BEILIECTBAY.

Heoprannueckasi xumms

Hemeramnbl. Ilonoxxenue HemertaiuioB B Ilepmogmyeckond cuCTEME XHMHYECKHX
anemenToB JI. . MenzaeneeBa U 0COOCHHOCTH CTpoeHHsI aToMOB. dDuU3MUecKHe CBOWCTBA
HEMETAUIOB. AJIIOTpOnusi HEMETaUIOB (Ha TpUMepe Kuciopoia, cepbl, ¢ocdopa u
yriepo/a).

XVMMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJIOB (rajoreHOB, Cephl, a3oTa, gocdopa,
yriaepoja M KpEeMHHsS) M HMX COEIMHEHHHA (OKCHAOB, KHUCIOPOACOJEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IpuMeHeHNE BAXKHENIIIMX HEMETAUIOB U X COECTUHEHUIA.

Merainel. [lonoxenue MetaimnoB B Ilepuogndeckon cucreMe XUMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. OcoOEHHOCTU CTPOCHUS JJIEKTPOHHBIX O0OJOYEK aTOMOB METAJIJIOB.
O6mume ¢usnueckue cBorcTBa MeTawioB. CIUIaBbl METALIOB. DJIEKTPOXHUMHUYECKUN P
HaIpsKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEHUINUX METAUIOB (HATpUM, Kajlui, KaJbIMH, MarHWi,
IFOMUHUN, TUHK, XpPOM, K€JI€30, ME/Ib) U UX COCITMHECHM.

OO6mmume crnocoObl NoJy4YeHHsI MeTAIIOB. [[puMeHeHre MEeTaIoOB B OBITY U TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl W3yYEHMsS BEIIECTB M HX IPEBPALICHUN: H3y4YCHHUE
KOJUIEKITUU «MeTaibl U CIUIaBbl», 00pa3I0oB HEMETAIUIOB, PEUICHUE IKCIIEPUMEHTAIBHBIX
3amay, HaOJIOJIeHWEe ¥ ONHUCAaHUE JIEMOHCTPAIIMOHHBIX U J1A0OPATOPHBIX  OIBITOB
(B3auMoielicTBUE THAPOKCUIA ATFOMUHHUS C PACTBOPaMH KUCJIOT U IIEJI0YeH, KaYeCTBEHHbIE
peaklMK Ha KaTHOHBI METAIIIOB).

Pacuérnbie 3anaum.

Pacuérbl Maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PacuéThl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3Hb

Ponp xumum B oOecrnedeHUU DKOJIOTUUYECKOM, DHEPreTUYECKOW U  MHUIIEBOU
0€30MacHOCTH, Pa3BUTHH MEAULMHBI. [IoHATHE O HAyYHBIX METOAAX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeacraBinenuss 00 OOIMX HAYYHBIX MPUHLIMIAX MPOMBIIUIEHHOTO TMOJyYEHHUS
BAKHEHUIIINX BEIICCTB.

UenoBek B MHpE BEUIECTB M MATEPUANIOB: BAXKHEUIIME CTPOUTENbHBIE MaTepHuallbl,
KOHCTPYKIIMOHHBIE MaTepHUaJIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEepUabl JJisl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPATIbHBIC YI0OpEHUSI.

XHUMUS ¥ 340pOBbE YEIOBEKA: MpaBUiia UCMOJIb30BAHUS JIEKAPCTBEHHBIX IMPENapaToB,
npaBuia O€30MAaCHOrO HCIOJIb30BAaHUS IMpPENnaparoB OBITOBOM XUMHUU B TOBCEIHEBHOM
KU3ZHU.

MexnpeaMeTHbIE CBSI3H.



Peanu3zamus MexnpeaMeTHBIX CBS3eH MPH U3yU4eHUHU O0IIEe U HEOPraHUYECKON XUMUU
B 11 kjacce ocyiecTBIseTCS Yepe3 HCIOJIb30BAHHWE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TOHATHUM, SBISIOIIMXCA CUCTEMHBIMM JUIsl OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHATHA: HAyUYHBIM (PakT, TUMOTE3a, 3aKOH, TEopus,
aHalu3, CHUHTE3, KilacCU(PUKAIUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: mMarepus, SHEprus, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
pPaZMOaKTUBHOCTb, MOJIEKYyJla, HHEPreTUUYECKU YpPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, (DM3MUYECKHE BEIWYMHBI U EAMHUIIBI UX H3MEpPEHUs,
CKOPOCTb.

buonorus: knerka, opraHu3M, sKOcHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE UCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus:  XUMHYECKas  MPOMBIIUIEHHOCTb,  METAJUIYypPIusi,  MPOU3BOJACTBO

CTPOUTCIIbHBIX MaTCcpHrajos, CEIBbCKOXO3SIMCTBECHHOE IMpoOu3BOACTBO, IIUIIcBasid
IIPOMBIINIJIICHHOCTD, (bapMaI_[CBTI/ILIeCKaH IIPOMBINIJIICHHOCTDL, ITPOU3BOACTBO KOCMCTHYCCKHX
IIpC1IapaToB, IIPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTCpUaIOB, QJICKTPOHHAA

IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTUH.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN HA
BA30BOM YPOBHE CPE/ITHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIUMUCS
mporpaMMm  cpemHero obmero o0pa3oBaHUS  (IMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM).  HayuHo-meTtoanueckoil  OCHOBOM Uit pa3pabOTKH  IUIAHUPYEMBIX
pE3yJbTaTOB OCBOCHUS MPOrpaMM CpEAHEro oOmiero oOpa3oBaHUS SIBISIETCS CHCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

B CcOOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pE3yNbTaTOB OCBOCHHS IpeAMeTa «XUMHUS» Ha YPOBHE CpeIHEro oOIero obdpa3zoBaHUs
BBIJICTIEHBI CJIIEAYIOIIHNE COCTABIISAIOIIUE:

OCO3HaHUE 00YYaroIMMHKCS POCCUNCKOM Ipa)kAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEICIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHHUIO;

LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUIN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN 1 UCTOPUYECKUX TPAAUIUMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIIMXCsl pyKOBOJICTBOBATHCSI B CBOEH JESTENILHOCTU
LIEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAMM, IPUCYIIMMH ILEJIOCTHOM CHUCTEME XMMHYECKOTO
oOpa3oBaHus;

HaJU4Me MPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHMS IpeaMeTa «XHMHs» JOCTUTAKOTCS B €IHHCTBE
yu4eOHOM M BOCHUTATENBHOM JAESITENIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU W HJA€aJlaMU POCCHUIMCKOTrO
IPaXKJAHCKOTO O0IIecTBa, MPUHITHIMA B OOLIECTBE HOPMamMu W MpaBUJIaMU IOBEICHUS,
CHOCOOCTBYIOLUIMMH  TpollecCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH O0YyYaOUTUXCS.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHSI npeaMeTa «XHUMUA» OTpa)x<aroT
c(OpPMHUPOBAHHOCTD OMbITA TTO3HABATEIBHON U MPAKTUYECKON ACSATEIBHOCTH O0YHAOIINXCS
0 peaju3aliy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YKCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHUA:

OCO3HaHUsI OOYYaIOIIUMUCS CBOMX KOHCTUTYLUHMOHHBIX TIpaB U OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAX W MpaBUJaX MEXKIUYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpPU CO3JAHUHM Yy4EOHBIX
NPOEKTOB, PEHICHHH Y4YeOHBIX M TMO3HABATENbHBIX 3a/lad, BBINOJHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMAaTh MOTHUBBI, HAMEPEHHUS], JIOTUKY U apryMEHThI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOM NESTENbHOCTH;



2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOIO OTHOULIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

yBaKEHUsI K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3yJIbTaT NJIUTEIIbHBIX HAOII0ICHUM,
KPOIOTIMBBIX IKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSTHHOTO TPYyAa YUYEHBIX U IPAKTUKOB;

UHTEpECa U I03HABATEIIbHBIX MOTHBOB B IMIOJYYEHUM U IMOCIEAYIONIEM aHAJIN3E
uH(GOpPMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
MIPUHAMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE MOBEJAECHUE W IMOCTYNKHA CBOMX TOBAPUUIIEH C TMO3HMLIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJICACTBUN ATUX MOCTYIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEN 30pOBOro M 0€30macHOro oOpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJIoIcHUS MpaBUi 0€30MaCHOr0 OOpalleHus C BELIECTBAaMU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAaHUSl IIEHHOCTU TMPaBWUJ HHIWBHUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIIKNX 3[10POBBIO U )KU3HH JIFOJIEH;

OCO3HaHMS MOCJIEICTBUNM U HETPUSITHS BPEAHBIX MPUBBIUCK (YIMOTPEOICHHUS aIKOTOJIS,
HAapKOTUKOB, KYpEeHHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIHCKON JIESITEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTHE B pEUICHUWU MNPAKTUYECKUX 3a/1ad COLUAIBbHON
HaIpaBJIECHHOCTH (B paMKaxX CBOEro KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Ipodeccuil pa3muyHoro pojaa, B TOM YUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOM AESTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEeKTOPUM 0Opa3oBaHMUS,
Oynymieit mpodeccun U peaausalud  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4€TOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

DKOJOTHYECKHA  IEJIECOO0pPa3HOTO  OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUsl  TJIOOATBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOsieM,  BIUSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIb30BAHUS JTOCTIDKCHUN XUMHH JUIsl PEIICHHUS
BOITPOCOB PALIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;



AKTUBHOI'O HENIPUATHUS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOIIEW NMPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEOIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HAJIM4YMs PA3BUTOIO KOJIOTMYECKOTO MBIIUICHHS], DKOJIOTHYECKOM KYJBTYpbI, OIBITA
NEATEIIBHOCTH HDKOJOTMYECKOM HANPABICHHOCTH, YMEHMS pPYKOBOJICTBOBAaTHCSI HMH B
MO3HABATEIbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO NMPOTUBOCTOSITh UJCOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU;

MMOHUMAaHUs CIEeUU(PUKA XUMUHA KaK HAyKH, OCO3HAaHHs €€ poiau B (POPMUPOBAHHUU
palOHaIbHOIO HAYYHOTO MBIIIJICHUS, CO3JaHMM LEJIOCTHOTO MpPEJICTaBICHUS 00
OKPYKAIOLIEM MHUPE KAaK O E€IMHCTBE IPUPOABI U YEIOBEKAa, B IMO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECHS;

yOEXKJIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHUH JJIi COBPEMEHHOM LMBWIM3ALUU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEHICHUU TJ00aJIbHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, JHEPreTUYECKOM, NHILEBONM M 3KOJOTHYECKOW O€30IacHOCTH, B Pa3BUTHH
MEJUIMHBI, 00ECIIEUEHUN YCIOBUI YCIIEIIHOTO TPYAa U KOJIOTMYECKH KOM(POPTHOM KU3HU
Ka)KJJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: IOHMMAaHHsA CYIIHOCTH METOAOB IIO3HAHMA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
JUId aHalin3a M OOBSCHEHUS SIBICHUN OKPYXKAIOLIEro MHUpa U MPOUCXOIAIIUMX B HEM
M3MEHEHUH, YMEHUs JellaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LENbIO MOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XWMUYECKHE 3HAHUS ISl PELICHUS
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpEeCa K NO3HAHUIO U UCCIIE0BATENBCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMU II0 XMMHHM B COOTBETCTBUHM C KW3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJda B pasIW4HBIX cdepax mnpodeccHoHaTbLHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie Pe3yJbTaThl OCBOCHUS Y4€OHOTrO TpenMera «XuMHUsS» Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIHOYAIOT:

3HaYUMBIC I POPMHUPOBAHUS MHPOBO33PECHHS 00YUAIOIMINXCSI MEXIUCIUTIIHHAPHBIC
(MeXIIpeIMeTHBIC) O0IeHAyYHbIE TIOHATHS, OTPAXKAIOIIHE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U cuenupuKy METOJO0B MMO3HAHMS, UCTIOJIh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIHs, SIBICHHUE, IMPOIECC, CUCTeMa, HAy4HbIH (HaKT, TPHUHIUI, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBAaHNE, HAOIIOIeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

yHUBEpCalbHble  y4eOHbIe  JeUCTBUS  (IIO3HABATENIbHbIC, = KOMMYHHUKATUBHBIE,
peryisTuBHbIe), oOecrneunBaronye GopmMupoBaHue (YHKIMOHATBHON TPAMOTHOCTH U
COIMAJIbHON KOMIIETEHIIUU 00YyUYaroIInuXCs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCSI  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIC,
MHUPOBO33pPEHUYECKUE 3HAHUSI U yYHHUBEpCAJIbHbIE y4eOHBbIC JCHCTBUSA B IMO3HABATEIILHON U
COIIMAJIbHOM MTPaKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUE€OHBIMU
MMO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJaeHne YHUBEPCAJILHBIMYU YY€OHBIMY MO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSTENbHO (OPMYJIUPOBATh M aKTyaIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENENATh LU ACATEILHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPUH UX JTOCTHXKECHUS,
COOTHOCHUTBH PE3YJIbTAThl ICSITEIHLHOCTH C TOCTaBICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWU NPHUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIIEIATh
XapaKTepHbIE TMPU3HAKU T[OHATHN W YCTAaHABIMBATHL HX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHME OHATHUSA JIJIs1 0OBSICHEHUSI OTJEIBHBIX (JaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUM ISl KIacCU(UKAIUU BEUIECTB M XUMHYECKUX
pEaKLni;

YCTaHABIIMBATh IPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYX IEHUsS (MHIYKTHUBHBIC, JCHYKTUBHbIC, IO AaHAJOTHUH),
BBISBJISITh  3aKOHOMEPHOCTH M TIPOTUBOPEUUST B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyIHpOBaTh BBIBOJIBI M 3aKJIFOUCHUS,

OPUMEHSTh B MPOLECCE IMIO3HAHUSA, MCIOJb3yEMbIE B XHUMHUU CHUMBOJAYECKUE
(3HAKOBBIC) MOJIENM, MPEOOPA3OBBIBATH MOJEIBHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJI) 2JIeMeHTa, XuUMHU4eckas (opMmylsa, ypaBHEHHUE XHUMHUYECKOW peakiuu — TpHu
pelieHud y4eOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3a]ay, MNPUMEHSITh Ha3BaHHBIE
MOJIEIbHBIE TIPEACTABICHUSI Ui BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe McCIeA0BaTEILCKIE AeiiCTBYS:

BJIaJIETh OCHOBAaMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMHUYECKUX PEAKIIHI;

dbopmynupoBaTh eI W 3aJa4d HCCIETOBAaHUS, HCIIOIh30BATh ITOCTABJICHHBIC H
CaMOCTOSTENILHO C(OPMYJIIMPOBAHHBIE BOIMPOCH B KAadyeCTBE WHCTPYMEHTA TO3HAHUSA W
OCHOBBI I (DOPMHUPOBAHUSI TUIIOTE3bl IO TPOBEPKE NPABWIHBHOCTA BBICKA3bIBAEMBIX
CYKJICHUH;

BJIQJICTh HABBIKAMHU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YYECHHYECKUX
HKCIIEPUMEHTOB, COBEpPLICHCTBOBATb yYMEHHMs HaOmomaTh 3a XOJAOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 pe3ynibTar, GOopMyIupoBaTh 000OIIEHUS U BBHIBOJABI
OTHOCUTEIIFHO JOCTOBEPHOCTH PE3yIbTAaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTYET O MPOJICJIAHHON paboTe;



MpuoOpeTaTh OMBIT YYCHUYECKON HCCIEAOBATEILCKOM W TMPOEKTHOW JESITEIBHOCTH,
MPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOHMCKY METOJOB PEIICHHUs
NPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HMCTOYHHMKAX HHGOpManuu (HAyYHO-TIOMYJISpHAS
JUTEpATYypa XUMHUYECKOTO COAEP)KaHMs, CIpaBOYHbIE MocoOus, pecypcsl HHTepHera),
aHAIM3UpOBaTh MHGOPMAIMIO DPA3JIMYHBIX BUAOB U (POPM MpENCTaBIICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh Pa3IUYHbIE METOJIbI MPHU MOUCKE M OTOOpE
uH(pOpMali, HEOOXOAUMOM /7Sl BBIMOIHEHUS yUeOHBIX 3a7a4 ONPeAeIEHHOTO TUTIA;

MPUOOPETATh OMBIT MCIOIb30BAHMS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (HOpMYy IMpeAcTaBiIeHUs HHOOPMALIUU
(cxemsl, rpauKy, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIM A3BIK B KadyeCTBE CPEACTBA MpU padOTE € XHUMHYECKOU
nHpopMaIuen: NpPUMEHATh MEXKIpPEIMETHbIC ((PU3MYECKUE M MaTeMaTU4YeCKUE) 3HaKU U
CUMBOJIBI, (hOpMYIIbI, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eICTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAae€MOMl TeMbl B XOAE Juajora W/uiu
JIUCKYCCHUU, BBICKa3bIBaTh HJEH, (GOPMYJIUPOBATh CBOU TMPEMAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJIbTATOB IT03HABATEIBHON IEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJIHEHUU XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabdOThl MO HMCCIEAOBAHMIO CBOMCTB M3y4aeMbIX BEILIECTB,
peain3anuy yueOHOro mpoekta u (GOopMyJIHpOBaTh BBIBOABI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUM MyTEM COTJIaCOBaHMSI MO3ULIMHI B X0/1€ 00CYK/I€HUSI U OOMEHa MHEHUSMHU.

OByajieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITENIbHO MJIAHUPOBATh U OCYILECTBIISATH CBOIO MO3HABATEIBHYIO EATEIbHOCTD,
onpenenss e€ ey U 3a7a4i, KOHTPOJIMPOBATh U IO MEpe HEOOXOUMOCTH KOPPEKTUPOBATh
npengaraéMblii aaropuT™M JCHCTBHM NMPH BBINOJIHEHWH Y4YEOHBIX M HCCIEI0BATEIbCKUX
3a/1a4, BeIOMpaTh Hanbosiee 3PGEeKTUBHBIN CIOCOO UX PEHICHUs ¢ YIETOM MOIYICHHUS HOBBIX
3HAHUH O BEIECTBAX U XUMHUYECKUX PEaKLIUsIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb CBOEW [EATEIbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbIE PE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:



c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KApTUHBI MHUpA, POJU XMMHUHM B TIO3HAHUU SIBIICHUU TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJICHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOTUMOM sl
pEelICHUs] MPAKTHUYECKUX 3a/lad U HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JJ0POBBIO Y IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpPAass BKJIKOYAET: OCHOBOIIOJArarollue
NOHATUS (XMMHYECKUH SJIEMEHT, aToM, »JJEKTpOHHas 000Jouka arToma, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, XHMHUYECKasi CBA3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpamiéHHas), MOJb, MOJIApPHAs Macca, MOJSPHBIA OOBEM, yTIEepOIHBIN
ckeneT, (yHKIMOHANbHAS TPYIIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKUA Ps]I,
TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI U a30TCOAEPKAIIUE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHEHHS); TECOPUU U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUMN SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMUS, JICKAIIUE B
OCHOBE MOHMMAaHUS MPUIYUHHOCTUA U CUCTEMHOCTH XUMHUYECKUX SIBICHUM, (DaKTOJIOTHUECKUE
CBEJICHUSI O CBOICTBax, COCTaBe, MOJIYYCHHH W O€30MaCHOM MCIOJIb30BAHUM BAKHEHIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

chOPMHUPOBAHHOCTh ~ YMEHHMM  BBISBIISITh  XapaKTepHbIE  MPU3HAKKA  TOHSTHUH,
YCTaHaBIIMBATh UX B3aMMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS MPHU OMMCAHUHU
COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCINHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsI COCTABIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEéHHON) (QOpMyN OpPraHUYECKHUX
BEIIECTB W YPAaBHEHHN XHMHUYECKHX pEAKUUW, W3rOTABIMBATh MOJIEIU MOJEKYI
OPraHWYECKUX BEIIECTB 1 WJUIIOCTPAMA WX XHUMHUYECKOTO W MPOCTPAHCTBEHHOIO
CTPOEHHUS;

chOPMHUPOBAHHOCTh ~ YMEHUM  yCTaHABJIMBATh  MPUHAJIC)KHOCTh  M3yUYEHHBIX
OpraHUYEeCKUX BEIECTB MO MX COCTABYy U CTPOCHUIO K OMpPENeNEHHOMY KJaccCy/Tpyrmre
COCMHECHUN (YrineBoaopo/sl, KHUCJIOPOJT 151 a30TCOZIEpKAIINE COCJIMHEHUS,
BBICOKOMOJICKYJIIPHBIC ~ COCAMHEHHWs), JaBaTb UM Ha3BaHUS IO CUCTEMaTHYECKOMN
HoMmenkiatype (IUPAC), a Takke NpPUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTACJIBHBIX
OpTraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUJICH, dTHICHIJINKOJb, TIUIEPUH, (PeHO,
dbopManbieTu1, aleTanbleTHI, MYypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAs KUCJIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, eJIJTi0JI03a, TJIUIMH);

c(hOPMHUPOBAHHOCTh YMEHUSI OMPEACIISATh BUILI XUMUUYECKOW CBSI3M B OPTraHUYECKUX
COeMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MMPUMEHSATH MOJOKECHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. bytneposa 115t 00bCHEHHsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3nYecKue Hu
XMMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTABUTENEH PA3JIMYHBIX KIIACCOB OPraHUYECKUX
BelecTB (METaH, dTaH, ATHJICH, MPOIMWIEH, aleTuieH, Oyraauen-1,3, metmiOyranuen-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJICHTJIMKOJb, TJIULEPUH, (PEHO, aleTanbAeru, MypaBbuHas U



YKCYCHasi KUCIIOTBI, TJIFOKO3a, KpaxMmas, IeJ/UII0J03a, AaMHUHOYKCYCHas KHCJOTA),
WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSA3b MEXIY HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKT€PU30BAThb HCTOYHUKHU YIJIEBOJIOPOTHOTO ChIPHS
(HedTb, MPUPOIHBINA Ta3, Yroib), CHOCOOBI UX MEepPepadOTKU U MPAKTUUECKOE MPUMEHEHUE
MIPOJIYKTOB NEPEPAOOTKY;

c(hOPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIUMUCICHUS MO XMMUYECKHM YPaBHEHUSAM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIECTBA WIIM MPOJYKTa PEAKIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN );

c(hOPMHUPOBAHHOCTh YMEHUW BIAJIETh CHUCTEMOW 3HAHUNW OO0 OCHOBHBIX METOJMax
HAay4YHOTO TO3HAHMS, HMCIOJIb3YEMBIX B XUMHUHM MPH HU3YUYCHUHU BEIIECTB U XUMHUUYECKUX
ABJICHUM (HAOJIOJIEHHWE, U3MEpPEHUEe, OKCIEPUMEHT, MOJEIMPOBAHUE), UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl TMPUHITUS PEIICHH B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATH TIpaBUiia MOJIH30BAHUS XUMUUYECKOW MOCYI0i
n j1abopaTopHBIM OO0OpYJOBAaHUEM, a TaKKe IMpaBWwia OOpalleHUsT C BEHIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH M BBIMOJIHATH XUMHUUYECKHM SKCIIEPUMEHT
(IpeBpalieHus OpraHUuYeCKUX BEIIECTB MPU HArpEeBaHUU, MOJYYCHUE STHICHA U U3YUYCHUE
€ro CBOMCTB, KaUE€CTBEHHBIC PEAKIMA OPraHUYECKUX BEIIECTB, JCHATypalus OCIKOB MHpH
HarpeBaHWM, I[BETHbIE pEaKIMK OCJKOB) B COOTBETCTBUM C TMPaBWIAMHU TEXHUKHU
0e30macHOCTH TMpU  OOpallleHWd C BelecTBaMH U J1abOpaTOpHBIM 00OpYAOBaHHUEM,
MPEACTABISATh PE3YJbTAaThl XHUMHYECKOTO OJKCIEPUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U pOopMyIMpOBaTh BHIBOJIbI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTUUYECKU aHATU3UPOBATh XUMUYECKYI0 UH(OPMAIIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpeacTBa maccoBo uH(popManuu, WHTEpHET H
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIIOJATh MpaBUia KOJOTUYECKH IEJIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJIOBOM JESATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXalIel MPUPOTHOM CpeAbl, OCO3HABaTh OMACHOCTh BO3JICUCTBUSI HA KUBBIC
OpPraHU3Mbl OIPEACIEHHBIX OPraHMYECKHUX BEIIECTB, MOHMMAas cMbIca mokazarens [IJIK,
MOSICHATh Ha TMpUMEpax CrnocoObl YMEHBIICHHWS ¢ TPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJTIOBEKA;

JU1sl OOY4aroIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HAHWS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBbIX W CIA0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anmucu XuMUIecKux (GopMyIL.

11 KITACC

[IpeameTHbie pe3yabTaThl OCBOEHUSI Kypca «OOIas M HEOpraHUuecKass XUMUS
OTpaXaroT:



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XWMHUYECKOW COCTABISIONICH ECTECTBEHHO-
HAy4YHOW KApTUHBI MHUPA, POJIM XUMHUHU B MO3HAHWUU SIBJICHUA MPUPOJBLI, B (POPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOTUMOM sl
pEelIeHUs] MPAKTHUYECKUX 3a/lad M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JJ0POBBIO Y IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpPAss BKJIKOYAET: OCHOBOIIOJATArOIINe
HNOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIM aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O0BEM, BaJIEHTHOCTD, JIEKTPOOTPULIATENLHOCTh, CTETICHD
OKHUCJICHUS, XMMHUYECKasi CBS3b (KOBAJCHTHAs, WOHHAs, MeETa/lInyecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsd PpEIIETKA, THUIIBI XUMHYECKUX PEaKIUW, PacTBOpP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI,  AJIEKTPOJMTUYECKAsd  JUCCOLMAINS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTb XMMHYECKOW peakluu, XUMHUYECKOE DPABHOBECHUE); TEOPUH W 3aKOHBI (TeopHus
AJEKTPOJIMTUYECKON auccouuanuu, nepuoauueckuid 3axkoH [[. WM. MeHnneneeBa, 3akoH
COXPaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUHU PU XUMHYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHMUS,
JIeKAIME B OCHOBE MOHUMAHUA IPUYUHHOCTA M CHCTEMHOCTHM XHMHWYECKUX SIBIICHUH,
(daKkToNIOTUYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJy4eHUH U Oe30macHOM
WCIIOJIb30BAaHUM BAKHEUINIUX HEOPraHMYECKUX BEIIECTB B OBITY W IPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh ~ YMEHHMI  BBISBIATH  XapaKTEpHbIE  MPU3HAKU  TOHSTHUH,
YCTaHaBJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MTOHATHUS IPU ONMMCAHUU
HEOPraHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsI COCTABIICHUS
dbopMyJsl BELIECTB U YPAaBHEHUN XUMHYECKUX PEAKIIMM, CUCTEeMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBMaibHble Ha3BaHUS OTIEJIbHBIX HEOPraHUYECKUX BeUIECTB (yrapHblid ras,
YIJIEKUCIIBIN Ta3, aMMHaK, Tali€Hasl U3BECTh, HETalI€Hasl U3BECTh, IUTHEBAST COAA, IUPUT U
Apyrue);

c(hOpPMHUPOBAHHOCTh YMEHHUH ONPENENATh BaJCHTHOCTb U CTENEHb OKHUCJICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JUYHOIO COCTaBa, BUJ XHWMHUYECKOUN CBSI3U
(KoBaJICHTHasi,  HWOHHAs, MeETAJIMYEcKas, BOJOpPOAHAs) B  COCAUHCHMSX,  THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOrO BELIECTBA (aTOMHAsi, MOJEKYJspHas, HOHHas,
METaJJINYECKas ), XapaKTep Cpeibl B BOJIHBIX pACTBOPAX HEOPTAHMYECKUX COEAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUW YyCTaHABIMBAaTh MPUHAJICIKHOCTh HEOPTraHUYECKUX
BEIIIECTB MO UX COCTaBY K OMNpeAeIEHHOMY KJacCy/TpyIine coeAMHEeHU (TIPOCThIe BEIeCTBa
— METaJUTbl 1 HEMETAIITbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH );

c(hOPMHPOBAHHOCTh YMEHHUH pACKPBIBATh CMBICT mepuoandeckoro 3akona [[. U.
MenneneeBa u JEMOHCTPUPOBATh €r0  CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO W
NPOTrHOCTUYECKYIO (PYHKIUU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh DJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX A1eMEHTOB 1—4 nepuonoB [lepuoanueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
H. W. MeHngeneeBa, UCHONb3ys MOHATUA «S-, P-, d-2JIIEKTPOHHBIE OpOUTAINY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX



JJIEMEHTOB M HX COEAMHEHHWW II0 IepuoiaM M rpynmnaMm [lepronnyeckon CcuUCTEMBI
xumMudeckux saemenToB 1. 1. Menneneena;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE
CBOWCTBAa HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKOM CBA3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMH C NOMOINBI YPaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KIIACCUPUIIMPOBATh XUMUUECKUE PEAKIIUH 10 PA3IUYHBIM
npu3HakaMm (YUCIy M COCTaBy pEarupyrolux BEHIECTB, TEIUIOBOMY S(DQEeKTy peakiuu,
U3MECHEHHUIO CTENEHEHW OKHUCIEHHUS JJIEMEHTOB, OOpaTUMOCTHM pEaKkluu, Y4acTHUIO
KaTajau3aropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATH YpPAaBHEHUS PEAKIMA pa3IMYHBIX THIIOB,
MOJIHBIE U COKpAII€HHbIE YPAaBHEHHs PEaKIMii MOHHOIO OOMEHA, YYUTHIBAsl yCIIOBUS, MPHU
KOTOPBIX 3TU PEAKLUH UAYT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKLMHU, MOATBEPKIAIOIINE KAueCTBEHHBIM
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTb YMEHUU pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKIMI TOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca 3THX
peaKuuu;

c(hOPMHUPOBAHHOCTbh YMEHHI OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaKlnu
OT pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHUS XMMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHelHero BozaeicTBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUHN XapaKTepU30BaTh XUMHYECKHE IMPOLIECCHI, JEXKAIIUE B
OCHOBE TPOMBIIUIEHHOTO  IIOJYYEHUS CEpPHOM  KHCIOThI, aMMHAKa, a TaKKe
c(OPMHUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U HKOJOTMUYECKUX
npobsieMax XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUYMCICHUS C HCIOJIb30BAHUEM TMOHSTHS
«MaccoBasi JI0Jisl BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUW Ta30B NPH XMUMHYECKUX
peaklMsIX, Macchl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY KOJUYECTBY BELIECTBA,
Macce Wi 00BbEMY OJHOrO M3 YYacTBYIONIMX B PEaKLMM BEIIECTB, TEIUIOBOro ¢ dexra
peaKuuMy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacCChl BELIECTB, IPEBPALCHUS U COXPAHCHHS
JHEpIuy;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh TIpaBUjia MOJIH30BAHUS XUMHUUYECKOW MOCYI0i
U J1abopaTOpHBIM OOOpYyAOBaHMEM, a TakKe MpaBWiia OOpallleHHs C BEUleCTBaMU B
COOTBETCTBUH C MHCTPYKITUSMH TI0 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH M BBIMOIHATH XUMHUUYECKHH JKCIIEPUMEHT
(pa3noxeHue MNepoKCcHIa BOAOPOJAa B MPUCYTCTBUM KaTajau3aTopa, ONPENEICHUE CPENbl
pPacTBOPOB BEUIECTB C ITOMONIbIO YHHMBEPCAJIbHOIO WHAMKATOPA, BIUSHUE Pa3JIMYHbBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW pEaKIuu, PeaKlMd HUOHHOTO OOMEHa, KauyeCTBEHHBIE
peakuuu Ha cynabpar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHUS, pELICHHE
AKCIIEPUMEHTAJBHBIX 3a4ad 1o teMaMm «Mertamib» U «HemeTtainsdy) B COOTBETCTBUU C
npaBWIaMH TEXHUKH O€30MacHOCTH MpU OOpallleHWH C BelleCTBaMU M J1a0OpaTOpPHBIM



00OpyIOBaHUEM, TIPEACTABIATh PE3yIbTaThl XUMHUUECKOI0 SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (OpMyIHpoBaTh BBIBOABI HAa OCHOBE 3THX
pE3yNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTHUUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBa MaccoBOW KOMMYHHUKanuu, MHTepHEeT u
JPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOaTh MpaBWja JKOJIOTMUYECKH I1eJecOo00pa3Horo
MOBEACHUS B OBITY U TPYAOBOW JAESITEIBHOCTU B LEISAX COXPAHEHHUS CBOETO 370POBBS U
OKpYXalollled MPUPOJHON Cpeibl, OCO3HABATh OINACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHMU3Mbl OMNpPEACNEHHBIX BEIIEeCTB, MOHMMAas cmbica mokaszarens [IJIK, mosicusaTe Ha
npuMepax CrocoObl yMEHBIIEHUS W TPENOTBPALICHUS HX BPEAHOTO BO3ICHCTBHS Ha
OpraHU3M YEJIOBEKa,

U1 00yYaroLUXCsl C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI: YMEHUE IPUMEHSITh
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;,

JUISL CJIETIBIX M CJIA00BUIAIIMX OOyYaromMXCcs: YMEHHE HCIOJIb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. Teopernueckue 0OCHOBBI OPraHMYeCKO XUMUM
bubnunoreka LIOK
[Ipenmet oprannyeckoit xumuu. Teopust https://lesson.academy-
1.1 CTPOECHUS OPraHUYECKUX COCTUHEHUN A. 3 content.myschool.edu.ru/04/10 O61ako
M. Bytneposa 3HaHUUI
https://school.oblakoz.ru/materials/495725
Uroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
bubmuoreka [{OK
https://lesson.academy-

2.1 IIpenenpHbIE yIIIEBOAOPOABl — ATKAHBI 2 content.myschool.edu.ru/04/10 O0ako
3HAHUHU
https://school.oblakoz.ru/materials/495725
bu6nunorexa LIOK

HenpenenpHble yriieBogOPOALI: aJIKEHEI hutps:/lesson.acadeny-
2.2 pe yr ALOPOAEL: ’ 6 1 content.myschool.edu.ru/04/10 O0nako
aJIKaJIueHBI, aJIKHHBI N
3HAHUU
https://school.oblakoz.ru/materials/495725
bu6nunorexa LIOK
https://lesson.academy-

2.3 ApoMaTudecKue yriieBoa0pObl 2 content.myschool.edu.ru/04/10 O6mako
3HAHUHU
https://school.oblakoz.ru/materials/495725

54 [IpupoiHbIE UCTOUYHUKH YTIIEBOJIOPOJIOB U 3 | bubnunorexa LIOK

uX mepepadboTka

https://lesson.academy-




content.myschool.edu.ru/04/10 O0naxo
3HAHUU
https://school.oblakoz.ru/materials/495725

Hroro no pazneny

13

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeIuHeHust

bu6nmmoreka [IOK
https://lesson.academy-

3.1 Cnuptel. Genon 3 content.myschool.edu.ru/04/10 O61ako
3HAHUH
https://school.oblakoz.ru/materials/495725
bubmuoreka [IOK
https://lesson.academy-

Anpaeruapl. KapOOHOBBIC KHCIIOTHI.
3.2 7 content.myschool.edu.ru/04/10 O0nako
CrnosxHble 3upsl -
3HAHUH
https://school.oblakoz.ru/materials/495725
bu6nunorexa LIOK
https://lesson.academy-

3.3 Yrnesoanl 3 content.myschool.edu.ru/04/10 O0nako
3HaHUH
https://school.oblakoz.ru/materials/495725

Hroro no pasneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
bubnunorexa LIOK
https://lesson.academy-

4.1 Awmunbl. AMUHOKHCIOTEL. benku 3 content.myschool.edu.ru/04/10 O0ako
3HAHUHN
https://school.oblakoz.ru/materials/495725

Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmmoreka [JOK




https://lesson.academy-
content.myschool.edu.ru/04/10 O61ako
3HaHUH
https://school.oblakoz.ru/materials/495725

Hroro no pazneny
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I[TPOT'PAMME
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11 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m Konrpoabnsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMHU
bu6nmoreka [IOK
Crpoenue atoMoB. Ilepuonnueckuii 3aK0H https://lesson.academy-
1.1 u [lepuoanueckas cucreMa XuMHUECKUX 3 content.myschool.edu.ru/04/11 O0ako
sneMenToB [. 1. MenneneeBa 3HAHUH
https://school.oblakoz.ru/materials/495726
bubmuoreka [{OK
Crpoenue Beniectsa. MHOrooopasue hitps://lesson.academy-
1.2 p B ’ P 4 content.myschool.edu.ru/04/11 O0nako
BEILIECTB o
3HAHUU
https://school.oblakoz.ru/materials/495726
bu6nunorexa LIOK
https://lesson.academy-

1.3 XUMHUYECKUE PEAKIIUU 6 1 1 content.myschool.edu.ru/04/11 O0ako
3HAHUHU
https://school.oblakoz.ru/materials/495726

Hroro no pasneny 13

Pasnen 2. Heoprannueckas xummusi
bu6nunorexa LIOK
https://lesson.academy-

2.1 Mertanibl 6 1 content.myschool.edu.ru/04/11 O6nako
3HAHUHU
https://school.oblakoz.ru/materials/495726
bubnunorexa LIOK

2.2 Hewmerasbl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11 O6nako




CBs13b HCOPTraHNYCCKUX U OPraHUYICCKUX

3HAHUU
https://school.oblakoz.ru/materials/495726

bu6nmmoreka [IOK
https://lesson.academy-

2.3 2 content.myschool.edu.ru/04/11 O0nako
BEIIECTB N

3HAHUU
https://school.oblakoz.ru/materials/495726

Hroro no pazneny 17

Pasznea 3. Xumusd o :Ku3HbL
bubnuoreka [{OK
https://lesson.academy-

3.1 XUMUS U KU3Hb 4 content.myschool.edu.ru/04/11 O0nako
3HAHUU
https://school.oblakoz.ru/materials/495726

Wroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

YYEBHUKHU, UCITIOJIB3YEMBIE JJISA PEAJIM3AILIA PABOYEN
IMPOI'PAMMBI
» Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe o0111eCTBO

«M3narensctBo «IIpocBemenue»
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkninonepHoe 00111ecTBO

«3narensctBO «lIpocBenieHne»

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. O0nako 3HaHUIA

https://oblakoz.ru/

2. bubmmorexka LHOK Axkanemun Munnpocsenienust Poccumn
https://lesson.edu.ru/

3. AO UznarenbctBo «IIpocBenieHne
https://prosv.ru/

4. bu6mnoreka LJOK Mos mikoira
https://lib.myschool.edu.ru/market?filters=

5. 'ocynapctBenHast oopazoBaTenbHas miargopma «Poccuiickas 3MeKTPOHHAS KO
https://resh.edu.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 504707717602515670935380417862998762092077159026
Bnagenew MNonoeyak Enena BnaguMuposHa
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