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PaGouyro mporpammy cocTaBuiia y4uTeidb XUMHUU JlsmacoBa Enena AnatoniseBHA




MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XUMUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoii ®Deneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (QelepalbHON 00pa30oBaTeIbHON MPOTpaMMBbI CPEJHErO OOIIero
obpazoBanust (POIlI COO), npeacraBieHHbix B DepepadbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenoaBanus y4eOHOTO MpeaMera «XUMUs» B 00pa3oBaTeIbHbBIX
opranmzamusx Poccuiickoit ®Denepanuu, peaqu3yoIMX OCHOBHBIE OOpa3oBaTelIbHBICE NPOrPAMMBI, U
OCHOBHBIX IoJIo>keHUH «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickoit denepauun Ha nepuon 1o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3pabOTKe NpOTrpamMMbl MO XUMHUH, K OMpPEACNICHHIO OOIIel cTpareruu
oOy4eHHs, BOCIIUTAHUS M PA3BUTHUS OOYYaIOUIMXCSl CPEACTBAMU ydeOHOTO mpeamera «Xumus» s 10-11
KJIaccOB Ha 0a30BOM ypOBHE COCTaBWJM  KOHIeNTyanbHble monoxenus @OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, coJepXkaHMsl, pe3yabTaToB o0OyueHuss U TpeOOBaHUN K YpPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHME, TMOJTYy4aeMO€ BBIITYCKHUKAMU 0O0Ie00pa3oBaTeIbHON OpraHu3aluy,
SBIISIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIAM ITAllOM pealn3alny Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, NPUCYIIMX IIEIOCTHOM CHCTEME
XAMUYECKOTO O0pa3oBaHMs. OTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPHPOJBI, (OpMUPOBAHHS
MHUPOBO33PECHUST U OOMIeH KyJbTYpbl YEIOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOpOBBIO M NIPHPOTHON cpene. Peammsyercss Xumudeckoe oOpa3oBaHre 00YJarONINXCs Ha YPOBHE
cpemHero odmiero oOpa3oBaHUs CPEACTBAMHU y4eOHOTO mpenMmeTa «XHMHS», COACpKaHUE M MOCTPOCHHE
KOTOPOTO OIpEeNIeHbl B MPOTpaMMe MO XHMHU C YY4ETOM CHEHU(PHUKH HAyKH XUMHH, €€ 3HAYCHHS B
MIO3HAHUU NPUPOJBI U B MATEPUATILHOMN JKU3HU OOLIECTBA, a TakkKe ¢ y4ETOM OOLIMX Iiefeil U MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeiHero oomiero oOpasoBaHusi B Poccuiickoii
denepanuu.

XUMHUSL Kak »SJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HUIpaeT o0coOyl pojib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JIaHWM HOBOW 0a3pl MaTepHalibHOW KyabTyphl. OHa BHOCHT CBOM BKJIaa B
(GbopMUpOBaHHE PALMOHATIBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3/JaHUE IEJIOCTHOIO IpEJCTaBIeHUs 00
OKpYXKaloIlleM MHUpe Kak O €IUHCTBE MPHUPOJbl U YEIOBEKa, KOTopoe (opMUpPYeTCs B XUMHHM Ha OCHOBE
IIOHMMaHUs BEIIECTBEHHOI'O COCTAaBAa OKPYXAIOIIEro MHpa, OCO3HAHMS B3aUMOCBA3M MEKIY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aumMoJelcTBYs ¢ JPYTMMH €CTECTBEHHBIMHM HAayKaMM, XMMHS CTajla HEOThEMJIEMON YaCThIO
MHUPOBOH KyJbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIELUIHOIO TpyJda M >KM3HM Ka)XJ0ro wieHa oOIiecTsa.
CoBpeMeHHas XUMUS Kak HayKa CO3UaTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBJieHa Ha pelleHHe
rJ100aIbHBIX MPOOJEeM YCTOWYMBOIO Pa3BUTHS YEJOBEUECTBA — CHIPbEBOM, SHEPreTHYECKOM, MMIIEBOH,
9KOJIOTHYECKOI 0€30MaCHOCTH U OXPaHBbI 3/I0POBbSL.

B cootBercTBHM ¢ OOLIMMH LENSIMU M IPUHLMIIAMHU CPEJHEro oOuiero oOpa3oBaHMs COJEpKaHHe
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb U3YyYEHUS) OPUEHTUPOBAHO MPEHMYILECTBEHHO Ha
OOIIEKyIBTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOAUMYIO MM JUIs BbIpAaOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B KH3Hb COLUYMA, MPOJODKEHHMS OOpa3oBaHMs B pa3IUYHbBIX
001acTsAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBnsiomuMu npeaMeTa «XuMus» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHA» U
«O0mas 1 HeopraHMYeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpIKAaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
6a30B0OIl HayKu: cucTeMa 3HaHUM [0 HEOPraHMYECKOW XUMHHM (C BKIIOYEHHUEM 3HaHUH K3 00Iel XUMUK) U
opranndeckoil xumun. @opMupoBaHUe JAaHHON CHUCTEMbI 3HAHWM NMPHU U3y4EHUU NpeaMeTa oOecredrBaeT
BO3MO’KHOCTh PACCMOTPEHHUSI BCETO0 MHOT000pa3usl BEIIECTB HA OCHOBE OOLIUX MOHATUH, 3aKOHOB U TEOPH
XUMUH.



CtpykTypa coaepkaHusi KypcoB — «OpraHuueckas xumus» 1 «OO0Imas ¥ HeopraHuveckass XuMUsD
copMHUpoOBaHa B MPOrpaMMe 10 XMMHUHU Ha OCHOBE CUCTEMHOTO IMOAX0JIa K U3yYCHHIO YUeOHOTO MaTrepHaia
u 00yclOBJIeHA HCTOPUYECKH OOOCHOBAHHBIM PpA3BUTHMEM 3HAHUHM Ha OINPENEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYecKOi XMMHH BELIECTBA PAcCMATPUBAIOTCS Ha YPOBHE KIIACCUYECKOU
TEOPUU CTPOEHHUS OPraHWYECKHX COEIUHEHMM, a TaKKEe HAa YPOBHE CTEPEOXUMUYECKUX M 3IJIEKTPOHHBIX
MPEJCTAaBICHUI O CTpPOEHUH BelecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBAX JAIOTCS B Pa3BUTHH —
OT YIJIEBOJOPOJOB A0 CJIOXHBIX OMOJOIMYECKHM aKTHBHBIX COE€IUHEHMI. B Kypce opranmdeckoil Xumuu
MOJIY4alOT pa3BUTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUS TEpPBOHAYAILHBIC
MPEJCTABICHUS O XUMHUYECKOH CBSI3H, KJIACCH(DMKAIIMOHHBIX NMPU3HAKAX BEHIECTB, 3aBUCHMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOMN peakLuu.

[To HOBBIM yTJIOM 3peHUs B peaMeTe «XUMHUsD» 0a30BOT0 YpOBHS pacCMAaTPHBACTCS M3YYCHHBIM Ha
YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS TEOPETUYECKHIl Marepuan U (aKTOJOTHYECKUE CBEACHUS O
BEILIECTBAX M XMMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas m HeopraHuyeckask XUMHUsD)
oOyyarouuMcsi MPEJOCTaBIsAETCS BO3MOXHOCTh OCO3HaTh 3HAYEHHE IEPUOJMYECKOrO 3aKOHa C
OOLIETEOPETUYECKUX M METOAOJOTMUYECKUX MO3ULMH, IITy0Ke MOHATh UCTOPUUECKOE M3MEHEHUEe (PyHKIMI
3TOTO 3aKOHA — OT 000O0IIaroIIel 10 00BACHAIONIEH 1 TPOTHO3UPYIOILIEH.

Enunnas cucrtemMa 3HaHMH O BaXKHEWINIMX BEUIECTBaX, WX COCTAaBE, CTPOEHHUH, CBOMCTBaX WU
MPUMEHEHUH, a TaKkKe O XHMUYECKHX peaKUMsX, HUX CYH[HOCTM M 3aKOHOMEPHOCTSX IPOTEKaHUS
nonoyHsAeTrcs B Kypcax 10 u 11 kmaccoB 3meMeHTaMM COAEpPKaHUsl, UMEIOIIUMH KYJIbTYPOJOTHUYECKHA H
MPUKIIAIHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHUIO B3aMOCBS3M XUMUU C JPYTUMU HAyKaMH,
pPacKkpbIBalOT €€ poJb B TO3HABATEIBHOM M NPAKTUYECKON JAEATEeIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHHUIO YBAXXEHHUS K MPOLECCY TBOPUECTBA B O0JIACTU TEOPUH M MPAKTUUYECKUX MPHIIOKEHUN XUMHUU,
IIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX IIPOOIEMax, CBA3aHHBIX
C XUMUEH, KPUTUYECKN OCMBICIMBAaTh MHPOPMALUIO U NMPUMEHATh €€ IJIs MOMOJHEHUs 3HAaHUH, pelIeHUs
MHTEJUIEKTYaJbHBIX U SKCIEPUMEHTAIBHBIX HMCCIEN0OBATENbCKUX 3a7ad. B menom coaepxanue ydeOHOTo
npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4EHHUS OPHEHTHPOBAaHO Ha (OPMHUPOBAHME Y OOY4YarOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJIsi NOHUMaHMs (PUIOCOPCKUX MIEH, TaKUX Kak: MaTepHalbHOE €AUHCTBO
HEOPraHN4eCcKOro M OPraHn4eckoro Mupa, 00ycaoBIEHHOCTb CBOWCTB BELIECTB UX COCTABOM U CTPOCHHUEM,
II0O3HABAEMOCTh IIPUPOJHBIX SABJICHUN IyTEM SKCIEPUMEHTA M PEIIEHUS NPOTUBOPEUMH MEXAY HOBBIMU
bakTaMM M TEOPETUYECKUMH MPENOCHUIKAMHM, OCO3HAHUE DPOJIM XHUMHMHU B PEHIEHUU HKOJOTMUECKUX
npobiem, a TaKke npolieM cOepekeHHs FHEPTETUUECKUX PECYPCOB, ChIPbS, CO3AaHUS HOBBIX TEXHOJIOTUH U
MaTepHaJIOB.

B nnane pemeHus 3azad4 BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALMU OOy4aroIUXCs IPHUHATHIE
IIPOrpaMMOM IO XMMUH NOJIXObI K ONPENEICHUIO COAEPKAHUA U IIOCTPOEHUS NIPEAMETA IIPEyCMaTPUBAIOT
(dbopMupoBaHHE YHUBEPCAIbHBIX y4eOHBIX JEHCTBUHA, UMEIOIUX 0a30BO€ 3HAUEHHE Ul PA3JIMYHBIX BUI0OB
NEeATeNbHOCTH: pelleHus] MpoOsieM, MOMCKa, aHauu3a U 00paboTKu HH(OPMALMH, HEOOXOIUMBIX [UIs
IPUOOPETEHUS OIbITAa NPAKTUYECKON U MCCIIe0BATEIbCKON NESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
IIO3HAHUU XUMUHU.

B npaxTuke npenojaBaHus XMMHMM Kak Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBaHMsl, TaK U Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHHUs, MPH ONPEAEICHUU COAEP)KATENBHON XapaKTEpPUCTHKHU Leled U3ydeHus
IpeaMeTa HalpaBlIeHHEM MEePBOCTENEHHON 3HAUMMOCTH TPAJUIMOHHO NMpHU3HAETCS (POPMUPOBAHHE OCHOB
XMMUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON JeATeIbHOCTH YeJIOBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METONMYECKOM TOYKM 3PEHUS TAKOW MOAXOXI K
OTIPEECIICHUIO LIEJIEH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHMs TJIABHBIMU IIEJSIMH M3Y4eHHUs mpeaMera «XUMHA» Ha 0a30BOM
ypoBHe (10 —11 k1.) saBHSIOTCSA:

e (opMUpOBaHHE CUCTEMbl XMMHMUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIAIONIEH eCTeCTBEHHO-
HAy4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKaT KIIIOUEBbIE MOHATHS, PYHIaMEHTATbHbIE 3aKOHbI
U TEOPUM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOEGHHE M IOHMMAHHUE CYIIHOCTU JOCTYIHBIX



0000IIeHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C WCTOPUEH UX pa3BUTHI H
CTaHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUIECKHIX
peaknuii, HEOOXOAMMBIX JUIsl TPUOOPETCHUS YMEHHH OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHYECKUX SIBJICHHUM, UMEIOIINX MECTO B MIPUPOJIC, B MPAKTUYECKON U TOBCETHEBHOH JKU3HH,

® pa3BUTHE YMEHUH M CIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U OOBSICHEHHEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€301acHOTO OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenabHasi XapakTepUCTHKa 1ieJied U 3a/1a4 U3Y4EHUs [IpeMEeTa B Mporpamme
M0 XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUU C HOBBIMH IPHUOPHUTETAMH B CHCTEME CPEIIHETO
obmiero oOpazoBanust. CeroiHsi B MPENOJAaBAaHUM XMMHUHU B OOJIBIICH CTENEHU OTHAETCA NPEAIOYTEHHE
MPAKTUYECKOW KOMITIOHCHTE COJICp)KaHHUS OOYYCHHUs, OpPUEHTUPOBAHHOW Ha IMOJTOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTeIbHOM  OpraHM3allvM, BIIAJCIONIET0O HE HabOpoM 3HAaHUM, a (YHKUHOHAJIBHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMCHHSIMH AKTHBHOTO TOJIY4EHHUS 3HAHWW W TIPUMEHEHUS HX B
peaTbHOM JKU3HU TSl PEIICHHS MMPAKTUICCKIX 3a71ad.

B cBs3u ¢ 3TUM npu M3ydeHHH npeaMeTa «XUMHs JOMHHHUpPYIOLee 3HaueHHe NMPUOOpeTaoT Takue
LeJIH U 3a]1a41, KaK:

ajanrtanus oOyJarolmMXcsi K YCJIOBMSM JMHAMHUYHO pa3BUBAIOLIErocs Mupa, (opMupoBaHHe
UHTEJJIEKTYaJbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  camMo0Opa3oBaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITSIIEBHOMY TIPHHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KHU3HECHHBIX CHTYAIIUSX, CBSI3aHHBIX C
BEIECTBAMU M UX PUMEHEHHUEM;

dbopmupoBaHre y OOYYArONIUXCS KITIOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETCHIIMM), WMEIOIINX
YHHUBEpCaJIbHOE 3HaUY€HUE JJIS Pa3jIMuHBbIX BUIOB JCSITEIBHOCTH: PEIICHUs MpoOsieM, MOUCKa, aHalIu3a U
00paboTkn wHpOpMAIHKH, HEOOXOMUMBIX JUIsi MPUOOPETEHUsI OMBITA JCATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IO3HAHMM XHMHH, a TaKXKe JUIsl OLEHKH C MO3WIUN 3KOJOTHYecKoi O0e30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKUX IIPOLIECCOB HA OPraHU3M UYeJIOBEKa U MPUPOIHYIO CPEAy;

pa3BUTHE TO3HABATENbHBIX MHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKHMX CIIOCOOHOCTEM
oOyyaronuxcs: CoCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBbIE 3HAHUS MO XMUMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSAMHU, HCMOJIb30BaTh COBPEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTUU Ui MOUCKA U
aHaJIM3a yueOHOM U HAyYHO-MOMYIISIPHON MH(GOPMAIIMN XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHME U pa3BUTHE Y OOYYarOMIMXCS AacCOLMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, HpPHU
IUIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarolmuxcs yOeXJEHHOCTH B TyMAaHUCTHYECKOW HAIPAaBICHHOCTH XUMUH, €€
BOKHOM pONU B PEHICHHH TIJIOOANBHBIX MPOOJIEeM palMOHAIBFHOTO MPUPOAONOIH30BAHUS, IMOMOIHEHUS
SHEPreTHUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKyKe MPUOOPETEHHUs OMbITa UCIOIH30BAHUS MOTYyYEHHBIX
3HAHWUN JJI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yuebHoM miaHe cpemnero oOmiero oOpazoBaHusi mpeaMeT «XuMus» 0a30BOro ypoBHS BXOIUT B
COCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OOmiee 4ucino 4yacoB, OTBEAEHHBIX Ul M3Y4YEHUsS XUMHM, Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
obpa3zoBanus, coctaBisietr 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipeamer opranmveckoil XUMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAYEHUE B TOJYYCHHH HOBBIX
BEIIECTB M MaTepuasoB. Teopus CTpoeHHUs opraHumyeckux coeauHeHuid A. M. ByriepoBa, €€ OCHOBHbIE
nosioxkeHust. CTpykTypHble (POpMyJIbl OpraHMYecKuX BemecTB. ['oMouorus, nsomepus. XuMH4YeCcKas CBA3b B
OPraHUYECKUX COCTMHEHHIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccuuKauuM OpraHUYecKUX BemiecTB. HoMeHkIaTypa OpraHuYecKux
COeMHEHUI (cucTeMaThyeckas) W TpUBHUAJIbHbIE HAa3BaHUS BAKHEWIINMX MPEICTaBUTENEH KJIacCoB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHBIE METO/Ibl U3YyUEHHS BEUIECTB U UX MPEBpAIICHUN: 03HAKOMJICHHE C 00pa3iamu
OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE, MOJEIMPOBAHNE MOJIEKYJl OpPraHMYECKUX BEILECTB,
HaOJII0JIeHNe U ONHUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIIEHUI0 OPraHMYECKUX BELIECTB IpU
HarpeBaHuu (TUTaBJICHUE, OOYTIMBAaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOECHHE, TOMOJIOTUYECKAN psii. MeTaH M 3TaH — MPOCTEHIINE MPEACTaBUTEIN
aJIKaHOB: (PM3MYECKUE U XUMUYECKHE CBOICTBA (peaklUy 3aMeIIeHUs U TOPEHMsI), HaX0XKACHUE B MIPUPOJIE,
MOJIy4Ye€HUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU psAA. OTWIEH W MNPONWICH — MOpoCTeuIne
MPEICTaBUTENN  alKeHOB:  (UM3MUYECKWe U  XMMHUYECKHE CBOMcTBa  (peakuuu  TUIPUPOBAHUSA,
raJIoreHUPOBAHUS, THIPATALlMU, OKHCIECHUS U MOJIUMEPU3aLIN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 m metmwiOyramueH-1,3: CTpoeHHE, BaKHEHIIHE XMMHYECKHE CBOMCTBA
(peakuus nonuMepu3zanun). [loyyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJIOTUYECKHH pPsAJ. ANECTWICH — NPOCTEHIITHi
MIpe/ICTaBUTENb AJTIKHHOB: COCTaB, CTPOEHUE, PU3NUECKHE U XUMUYECKUE CBOICTBA (peaKuu TupUpOBaHHUS,
raJIoreHUPOBAHUS, THIpATallil, TOPEHUS ), TOTYYeHHUE U IPUMEHEHUE.

Apensbl. benzoun: coctaB, cTpoeHue, Gpu3NUecKue 1 XUMUYECKHE CBOMCTBA (PEaKIMK raJlor€HUPOBAHUS
U HUTPOBAHUS), MOJIydeHHE M NpUMeHeHue. Tomyon: cocmas, cmpoeHue, Quauueckue u XumuyecKkue
ceolicmea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUs), NOyHeHue U npumeHerue. TOKCUYHOCTh apeHOB.
['eneTnueckas CBSI3b MKy YIJI€BOJOPOJAMH, IPUHAICKAILIMMH K Pa3JIMYHBIM KIIACCaM.

[Ipupoanble HCTOUHUKH YTIeBOAOPOa0B. [Ipupoansblil ra3 u nomnyrHeie HedTsaHbIe ra3pl. Hedth u e
npoucxoxaenue. CrocoObl nepepaboTku HeTU: MEeperoHka, KPEeKUHT (TePMUYECKHM, KaTaIUTUYECKHI),
nuponu3. [Iponyktel mepepaboTku HeTH, WX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBII
yroJib U IPOJYKTHI €T0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METOJIbl U3YYEHHS BEIIECTB M MX MPEBpAIllEHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
macTMacc, KaydyykoB H pe3uHbl, koutekiuu «Hedts» u  «Yromb», MOAETUPOBAHHWE MOJIEKYI
yIJIEBOJOPOJOB U TalIOTCHOMPOU3BOIHBIX, MPOBEACHHWE HPAKTHYECKOW pabOThl: MOJy4eHHE STHICHA U
HA3yYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Borunicnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO
BEI[ECTBA WJIM TPOAYKTa PEaKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEILIECTB WM MTPOJIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeiMHEHUs




[IpenenpHble OJHOATOMHBIE CHHPTHI. METaHON M 3TaHOJN: CTPOEHHE, (U3UYECKUE M XUMUYECKHE
CBOICTBA (peakIy C aKTUBHBIMH METAJIJIaMH, TaJIOTEHOBOJIOPOIAMH, TOPEHNKE), TpUMeHeHne. Bogopoanbie
CBSI3U MEXK/y MOJICKYJIaMU CIUPTOB. J[efiCTBHEe METaHOJIa ¥ STAaHOJIa Ha OPraHM3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. OTWICHITIMKOIb W TJMIEPUH: CTPOCHHE, (U3NYECKHE WU XHUMHUYECKHE
CBOICTBA (B3aMMOJICHCTBHE CO INEIOYHBIMH METa/JlaMH, KadeCTBEHHas peakiuss Ha MHOTOATOMHBIC
cnupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHeHue rimiepruta u STUICHTITUKOJISL.

@DeHoI: CTPOEHHME MOJIEKYNbl, (U3MYECKUEe W XHUMHUYECKHEe CBOMCTBAa. TOKCHYHOCTH (peHOJIA.
[Ipumenenue denoua.

Anpnerunpl U Kemowuvl. DOpMaNbAETHI, AlETATBACTHA: CTPOCHHE, (U3NYECKHEe U XUMHUYECKHE
CBOWCTBA (pEaKIMy OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIMH), IOJTYYCHUE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpeJeNbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAsh KHCIIOTBI: CTPOCHHE,
¢u3nueckue U XUMHUYECKHE CBOMCTBa (CBOMCTBa, 0o0mIMe JUIsl Kjacca KUCIIOT, peakuus 3TepU(UKalNH),
noJrydeHre u npuMeHenne. CTeapuHOBas M OJICMHOBAsI KUCIOTHI KaK MPEJCTAaBUTENN BBICIINX KapOOHOBBIX
KHACIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CnosxHple 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. I'maponn3 cioxHbX 3¢upo. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. bruonorudeckas pojb KUPOB.

YrineBoapl: cocTaB, KiacCHU(UKAIMSA YIIIeBOJOB (MOHO-, TU- W TMOJucaxapuibl). [Joko3a —
MPOCTENIINI MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOMCTBa
(B3ammonieiictBre ¢ ruapokcuaoM Meau(ll), okucieHne amMMHadHBIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHHE TJIIOKO3bI), HaX0XJEHUE B MPHUpOJE, NpUMEHEHue, OuoJIorhyecKas poJb.
®ortocunTe3. PpyKkTo3a Kak U30MEp IITHOKO3HI.

Kpaxman u nemironosa kak npupoHbie noauMepbl. CTpoeHHe Kpaxmaia U eJuTtoo3bl. Gusndeckue
U XUMHUYECKUE CBOMCTBA Kpaxmasia (TUIPOIN3, KaueCTBEHHAs! PEaKIIMsl C HOJIOM).

DKcrepuMEHTAIbHBIE METObl U3YYEHUS BEIIECTB M MX IMPEBpallleHHI: TpOBeAeHNEe, Ha0M0IeHue 1
OTMCAHKE IEMOHCTPAIIIOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIHUPTOB
(oxucnenue stanona okcuaoM Memau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHCTBHE TJMIICPUHA C
ruapokcugaoM wmemu(ll)), ampmeruoB (OKUCICHHE aMMHUAYHBIM —pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoMm meau(ll), BzamMopeiicTBHe Kpaxmala C HMOJIOM), TPOBEICHUE TMPAKTHYECKON paOOTHI:
CBOMCTBa pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO
BEIECTBA WJIM NPOAYKTa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WK IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHn4eckie CoeAMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(oTepHble opranndeckue coeanHenus. dOusnueckue U XMMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha puMepe rnnuHa). buonorndeckoe 3HaueHre aMUuHOKUCIOT. [lenTuabt.

benku kak mpupojHBbIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS U TPETHYHAS
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OENKOB: TMAPOIU3, JACHATypalus, KadeCTBEHHbIC PEaKIMU Ha
OemnKu.

OKcIepUMEHTaIbHbIE METOJbl M3Y4YEHUS BEIIECTB W MX IpeBpallleHHil: HaOIroJeHHue U ONUCAaHUe
JI€MOHCTPAIIMOHHBIX OTIBITOB: IeHAaTypalysl OSJIKOB IIPU HarpeBaHUH, [IBETHBIE PEAKIIUU OCJIKOB.

BbicokoMosieKkyIsIpHbIE COeAMHEHH

OCHOBHBIE MOHATHUA XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHMH: MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEeHb IOJIMMEPU3ALMU, CpenHsAs MoJieKyaspHas wMacca. OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — MOTUMEPHU3AIHs U TIOJTMKOHICHCAITHS.

DKcIepUMEHTAIbHBIE METO/Ibl U3yUEeHHUsI BELIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3laMu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MeXnpeIMeTHbIE CBS3H.



Peanuzanuss MeXnpeaIMETHBIX CBSI3€M INpuU  U3ydyeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAaHNE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX TMOHATHHA, TaK W TOHSITHH,
SIBJIFOIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIE MMOHATHS: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CHHTE3, KIacCU(pHUKAIH, IEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MO/ICTTUPOBAHUE.

®dusnka: Matepusi, SHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BELLIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PM3UUECKUE BETUIUHBI U €IUHHIIBI HX U3MEPCHUSI.

Buosnorusi: xnerka, opranusm, onocdepa, 0OMeH BemIeCTB B opranusme, (poTocuHTe3, OMOIOTHIECKU
aKTHBHBIE BelecTBa (OCIKH, YrIIeBOAbI, XKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpaIIbl, TOPHBIE TOPO/IBI, TIOJIE3HBIE NCKOTIAEMbIE, TOIIMBO, PECYPCHI.

TexHosorusi: mnuuieBble NPOAYKTHI, OCHOBBI PALMOHAJIBHOTO IHMTAaHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE MpenapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHUYECKUN 2MeMeHT. AToM. Sapo aroma, WM30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHUYECKUe
YPOBHH, TIOyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMenTsl. OCOOEHHOCTH pacrpeieieHus JIEKTPOHOB
10 OpOUTAIISIM B aTOMAaX AJIEMEHTOB TMEPBBIX YETHIPEX MEPHOI0B. DIIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnoanueckuit 3axkoH u Ilepumonnueckas cucrema xumudeckux sneMeHToB . M. Menneneesa.
CBs3b nepuoauueckoro 3akoHa u Ilepuoanueckoit cucrembl Xxumudeckux snementoB . M. Menneneesa ¢
COBPEMEHHOM TEOpUEUN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TpyINaM M MepuojaaM. 3Hau€HUE NEPUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKas CBs3b. BUABl XUMHUECKOW CBSI3U (KOBAJICHTHAs HETOJSPHAS U
MOJIsIpHasi, HMOHHAs, MeTajulnyeckas). MexaHu3mMbl 00pa30BaHUS KOBAJICHTHOM XHUMHYECKOW CBS3U
(oOMeHHBIH W JOHOPHO-aKUENTOpHBINH). Bomoponnas cBsizb. BaneHTHOCTb. DIEKTPOOTPULIATEILHOCTD.
Crenens okucienus. MIoHbI: KAaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
Tunsl KpUCTAITMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIITUYECKON PELIETKY.

[TonsiTre o qucnepcHbIX cucTemMax. MICTHHHBIC U KOJUIOUIHBIE pacTBOPBL. MaccoBast 107151 BelllecTBa B
pacTBope.

Knaccudukanuss Heopranuyeckux coenuHeHUd. HoMeHkmaTypa HEOpraHMYECKHX  BEIECTB.
I'enetnyeckas CBs3b HEOPraHMYECKHUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIaccaMm.

Xumuyeckas peakuus. Knaccuduxamnuss XMMHUYECKHX peakluidi B HEOPraHUYECKON W OpPraHUYecKOM
XUMUHU. 3aKOH COXPAHEHUsI MAcChl BELLECTB, 3aKOH COXPAHEHUs U MPEBPALLECHUS SHEPTUU IIPU XUMUYECKUX
peaKIusx.

CkopocTh peaknuu, e€ 3aBUCHUMOCTh OT Pa3lU4HbIX (akTopoB. OOpaTuMble peakiuu. XUMHUYECKOe
paBHOBecHe. DAKTOPBI, BIUSIONINE HA COCTOSTHUE XUMHUUecKoro paBHoBecus. [Ipuniun Jle larense.

DnexTponuTHueckas auccoruaiys. CunbHble U cialble AmekTponuThl. Cpeaa BOAHBIX PAcTBOPOB
BEILIECTB: KUCTas, HEUTpaibHas, HIEJI0YHAsl.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

DKCIIepUMEHTAIBHBIE METOJIbI U3YUEHUS BEIIECTB M HX MPEBpAIICHHA: JEeMOHCTpAlUs TaOHIl
«Ilepuonuueckass cucremMa xumuueckux snemeHtoB JI. WM. MennaeneeBa», wu3ydeHue Mojenen
KPUCTAIIMYECKUX PEIIETOK, HaOMIOJeHHE W ONHCAHHWE JIEMOHCTPAIMOHHBIX M J1aOOPaTOPHBIX OIBITOB
(pa3noxeHue nepoKkCcUia BOJOPOJIa B MPUCYTCTBUU KaTaau3aTropa, OMPEIeIeHHE CPeIbl paCTBOPOB BELIECTB



C TIOMOIIBIO YHUBEPCAIHHOTO MUHIMKATOPA, PEAKIIMH HOHHOTO 0OMEHA), MPOBEACHUE MPAKTUYECKON PabOThI
«Bnustare pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON PEaKIumy.

Pacuérnsble 3amaum.

Pacuérel 10 ypaBHEHMAM XMMUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C
HCII0JIb30BAHNEM MOHSATHS «MAcCOBas JOJIS BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsl. Ilosnoxenune HemetaimoB B Ilepnoauueckoil cucreMe XuMHYecKux vieMeHToB /J[. .
MenneneeBa M 0COOEHHOCTH CTpOEHHMs aToMoB. DU3NYECKHE CBOWCTBA HEMETAJUIOB. AJIIOTPONHUS
HEMETAJIOB (Ha IpUMEpe KUCIOPoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, Cepbl, a30Ta, ¢ocdopa, yriepoaa u
KpEMHHUS) U UX COEAMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAILINUX KUCIOT, BOJOPOIHBIX COETUHEHUH).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUH.

Meramibl. Ilonoxenne merawoB B Ilepnoaudeckoil cucreme XuMHUYecKMX diemeHToB [[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OO0mue Qusnyeckue
cBoiicTBa MeTayuIoB. CIUIaBbl METAJIOB. DIEKTPOXUMHUUECKUN Psijl HAIIPSDKEHUN METaIlJIoB.

XUMHYECKHE CBOMCTBA BAXKHEHIINX METAIJIOB (HATPUH, KUK, KalblIUA, MAarHUH, aIFOMUHUH, IIUHK,
XpOM, KEeJe30, MEJIb) U X COSTMHEHUH.

O61ue crioco6b! Noay4eHus MeTamioB. [IpuMenenne MeTauioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX MPEBPALICHUM: HU3y4yeHUE KOJUIEKIUU
«Metamnel U CIUIaBb», OOpa3lOB HEMETAIOB, PEIIEHHWE SKCIEPUMEHTAJIbHBIX 3a/ad, HaONloJIeHue U
ONHCAHHE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (B3aMMOJAEWCTBHE THIPOKCHUIA AalllOMUHHUSA C
pacTBOpaMu KUCJOT U LIeNI0Yel, KaueCTBEHHbIE PEAKIIUY Ha KaTHOHBI METAJUIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemjecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Pons xumun B oOecrieueHnn 3KOJIOTHUECKOM, SHEPTeTUUECKON M MUIIEBOW 0€30MacHOCTH, Pa3BUTHU
MeauuuHbL. [[oHATHE 0 Hay4HBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIIUH.

[IpencraBienust 00 OOMIKMX HAYYHBIX TPUHIIMIIAX MPOMBILIUICHHOTO MOJTY4YEeHUS Ba)KHEHIIINX BEIIECTB.

UYenoBek B MUpPE BELIECTB U MAaTEPHAJIOB: BKHEHIINE CTPOUTEIbHBIE MaTeprasbl, KOHCTPYKLIMOHHBIE
MaTepuaibl, KpaCKu, CTEKJIO, KEpAMHUKA, MaTepUaibl Ui 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OpraHUYECKUE U
MUHEpaJIbHbIE YI00peHusl.

XuUMHS W 30pOBbE YEJIOBEKA: IpaBWjia HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPenaparoB, IMpaBUiia
0€30MMacHOTO UCMOIh30BaHUS MPENapaToB OBITOBON XUMUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMeTHBIX CBsI3el MpU M3yd4eHHH 0OIIel 1 Heopranudeckoil xumun B 11 kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk W MOHSATHM,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOuire ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAY4HbIM (akT, TUIIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CUHTE3,
KJaccu(uKaIus, nepuoAnYHOCTb, HAOII0IeHUE, SKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, SIBICHUE.

@dusnka: Marepus, OJHEpPrHs, Macca, aToM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUI ypOBEHb, BEIECTBO, T€JIO0, 00bEM, arperarHoe COCTOSHUE
BElIEeCTBa, (PU3MUECKUE BETUUNHBI M €IMHMIIBI UX U3MEPEHUs, CKOPOCTb.

Bbuosnorusi: kneTka, opranusM, 3KocUcTeMa, 6rnocgepa, Makpo- U MUKPOIJIEMEHThI, BATAMUHBI, OOMEH
BELIECTB B OPraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

TexHosmorus:: XuUMHYeckas IPOMBIIUIEHHOCTb, METAJUIYprusi, IPOU3BOJACTBO  CTPOUTENIBHBIX
MaTepHalIOB, CEJIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, NMIIEBAs MPOMBIIIIEHHOCTD, (apMareBTHYeCKas



MNPOMBIINIJICHHOCTb, IIPOU3BOACTBO KOCMCTHUUYCCKUX IIPCIapaTroB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTCpralIoOB, SJICKTPOHHASA NPOMBIIIJICHHOCTh, HAHOTCXHOJIOT'UH.



[UDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmBaeT TpPeOOBAHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIUMUCS MPOrpPaMM
cpenHero o6iiero odpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM). HaydHO-MeTo audIecKoit
OCHOBOM JyIsl pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPAMM CPEIHET0 00IIero 00pa3oBaHus
SIBJISIETCS] CUCTEMHO-/I€ITeIbHOCTHBIHN TIOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IESATEIHLHOCTHBIM MOJXO0JOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUS TMpeaMera «XUMHUS» HAa YPOBHE CpEIHEro OOIIero oOpa30BaHHsS BBIJIEICHBI CIICIYIONIUE
COCTaBJISIOLIHE!

OCO3HAaHUE OOYYAIOIIMMHUCA POCCUUCKOW TPKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHUIO;

[eJICHANTPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IEHHOCTEH U
HMCTOPUYECKUX TPAIUIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIONIUXCSl PYKOBOJICTBOBATHCS B CBOEU JCATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIIAMH IIEJIOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHMUS;

HaJu4he TPABOCO3HAHUS DKOJOTUYECKOW KYyAbTYpPhl M CIHOCOOHOCTH CTaBUTh IETH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUS TMpeaMeTa «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE Y4eOHOW U
BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKHMMH, COLMOKYJIBTYPHBIMH, IJYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSMHU U HJ€ajJaMH POCCUICKOTO TPakJaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMH W TMpaBWJIaMU TMOBEIEHUS, CHOCOOCTBYIOIIMMH MpOIECCaM CaMOIO3HAHMS, CaMOPA3BUTHUS H
HPABCTBEHHOT'O CTAHOBJIEHUS JTUYHOCTH O0yUYaIOUTUXCS.

JInuHOCTHBIE PE3YyNbTaThl OCBOCHHUS MpeAMeTa «XHUMHSD» OTpa)xaroT CHOPMUPOBAHHOCTH OIIbITA
MO3HABATEIbHON U MPAKTUYECKOM AESITETbHOCTH OOYYaloIIMXCsl MO peaju3allid MPUHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOIOPSIIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMaxX U MpaBUjIaX MEXIMYHOCTHBIX OTHOIICHHUH B KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOI TBOPYECKOW AEATEIHHOCTH MPH CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTUKY WU apryMEHThl APYruX Mpu
aHaJlM3e pa3IMYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

LIEHHOCTHOTO OTHOLIEHHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UECTBEHHOU XUMUU;

YBOKEHUS K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUHM W MPAKTHUECKOTO MPUMEHEHUS XHUMHH,
OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh pe3ylbTaT ATUTENbHBIX HAOIIOACHUN, KPOMOTIMBBIX
SKCIIEPUMEHTAIIbHBIX TOUCKOB, OCTOSIHHOTO TPYAa YYEHBIX U MIPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B TONYYEHUH U TMOCIEAYIOUIEM aHaiu3e WHGOpMaluu o
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBAaTh CUTYyallid, CBS3aHHBIE C XWMUYECKUMHU SIBICHUSMH, U TPUHHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



FOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U MOCTYIIKH CBOMX TOBApHILEH C MO3UIUNA HPABCTBEHHBIX U
MIPAaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3I0pOBOTO U 0e30macHOro oOpa3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofieHns mpaBui 0E30MacHOTO OOpalIeHus] ¢ BEIIECTBAMH B OBITY, NMOBCEIHEBHON XHM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTH TMPAaBWJI HHIWBUAYAIHHOTO U KOJUICKTUBHOIO O€30MacHOr0 TOBEACHHS B
CUTYaLMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJACTBUM W HEMPHUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS aJIKOTO0JisI, HAPKOTHKOB,
KYpEHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKONW JESTEIHLHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX IEATETHLHOCTH;

YCTAaHOBKHM Ha aKTUBHOE yJacCTHE B PEIICHUU MPAKTUYECKUX 3aJ1ad COIMAIbHON HANpaBiICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO Npodeccuid pa3iauvHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPYJa U PE3yJIbTaTaM TPYIOBOU JIEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIBHOW TpaeKTOPHH OOpa3oBaHus, Oymymiei
npodeccun W peaNn3alid COOCTBEHHBIX KU3HEHHBIX IUTAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEHN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rHYECKOr0 BOCIUTAHHUSI:

9KOJIOTMYECKHU 11€JecO00pa3HOro OTHOLIEHUS K MPHUPOJE, KAK UCTOYHUKY CYHIECTBOBAHUS KU3HHU Ha
3emiie;

MMOHUMAaHUS IJI00abHOTO XapaKTepa IKOJIOTHMYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME TTPUPOJIHON M COLIMAIBHOM CpeIbl;

OCO3HAHHS HEOOXOJUMOCTH HCHOJB30BAHUS JOCTHKCHMH XUMHHM JUISI pEUIEeHHs BOIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HENpPUATUS IEHCTBUM, MPUHOCAIIMX BpeA OKpYXalollel NpUpOTHOW cpene, yMeHus
MIPOTrHO3UPOBATh HEONArONPHUATHBIE HSKOJOTMUYECKHE [MOCIEACTBUS MPEeINPUHUMAEMBbIX JeHCTBUI U
MpeIoTBpallaTh UX;

HaJIM4YUsl Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, SKOJOTHYECKONH KYIbTYphI, OIbITa JEATEIbHOCTH
9KOJIOTMYECKON HAIMPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIHHONH, KOMMYHUKATUBHOM
Y COLIMATILHOU MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSATH HUAC0JIOTHH XeMo(oouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMS clelu(UKH XUMUU KaK HayKH, OCO3HaHHs €€ poiu B (OPMUPOBAHUU PAIMOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO MPEACTaBICHHUS 00 OKpPYKalolleM MHpE Kak O €IWHCTBE
MPUPOABI M YENOBEKa, B TMO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUH MpoOJieM COXpaHeHUs
MIPUPOJIHOTO PaBHOBECHS,

yOexXAEHHOCTH B O0COOOH 3HAYUMOCTH XHUMHUU JUIS COBPEMEHHOW LMBHUIM3alMU: B €€
T'YMaHUCTHUYECKOW HAIMpPABJICHHOCTH U BAXKHOW POJU B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyIbTYpHI,
pelieHny TIo0aIbHBIX MPOOIEM YCTOWYHBOTO DPA3BUTHUS UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOH,
MUIIEBOM M 9KOJOTHYECKON Oe30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECNEYeHUH YCIOBHM YCIIEUTHOTO
Tpy/Aa U SKOJOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YiieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOU TpaMOTHOCTU: MOHMMAHHSI CYIIHOCTH METOJIOB MO3HAHMS, WCIONb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJB30BaTh IOJydaeMble 3HAHUSA IS aHalu3a M OOBACHEHHS



SBJICHUHM OKPYKAIOIIET0O MHpa W MPOUCXOAIIMX B HEM H3MEHEHMH, yMEHHUS JAenaTb OOOCHOBaHHBIE
3aKJIIOYCHUA Ha OCHOBC HAYYHBIX Q)aKTOB U UMCHOIIUXCA OaHHBIX C HCJIBIO IMOJTYYCHUSA AOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HKCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUIS peIIeHuss mpolieM B
PCAIBHBIX JKUBHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIBCKOM IETETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpPa30BAaHHIO, K AKTHBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUH C )KU3HEHHBIMU HOTpe6HOCT$IMI/I;

HWHTEpeca K 0COOEHHOCTSIM TPy/ia B Pa3IMUHbIX cepax mpodhecCHOHATHLHON ACSITEILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO TIpeaMeTa « XUMHUSD» Ha YPOBHE CPEIHETO OOIIEeTo
00pa3zoBaHus BKIIIOYAIOT:

3HauyuMble i1 (QOPMHUPOBAHHS  MHUPOBO33PEHHS  OOY4YalOIIUXCS  MEXAUCLUUIIIIMHAPHBIE
(MexmpeaMeTHbIE) OOIleHayYHble TOHATHUS, OTPAXKAIOIIME IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U
CHGIII/I(l)I/IKy MCTOAOB IO3HAaHHA, HUCIOJB3YEMbBIX B CCTCCTBCHHBLIX HayKaxX (MaTepm{, BCIICCTBO, DHEPTUA,
SIBJICHUE, TMPOIECC, CHUCTEMa, HAy4YHBIM (DAKT, MPUHIHUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHble y4eOHblEe JIeHCTBUS (MIO3HABaTelbHbIE, KOMMYHHKAaTHUBHBIE, DETYISTHUBHBIE),
obecrieunBaromue (GopMupoBaHHe (DYHKIIMOHATLHONW TPAaMOTHOCTH M COLMAIBHOM  KOMIETCHITUU
00yJaroImXxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl MCIOJIb30BaTh OCBOSCHHBIC MEXIUCIUILIMHAPHBIC, MUPOBO33PEHUYCCKHE
3HAHUS U YHUBEPCAIbHbBIC yUeOHBIC IEHCTBHS B TIO3HABATEIILHON M COIMAILHON TTPAKTHKE.

MeranpeaMeTHbie  pe3ydabTaThl  OTPAXalOT  OBJAJACHHE  YHUBEPCATBHBIMH  y4€OHBIMU
MMO3HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBUSIMH.

OBJajieHUe YHHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU I/ CTBUSIMM:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTpeNeNATh LENU JeATEILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHUS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCIIOJIb30BaTh NP OCBOCHUU 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHHS — BBIICIATH XapaKTEPHBIC
MPU3HAKK TIOHATUH W YCTAaHABJIMBATH HMX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONIWE IOHSTUS IS
0OBSICHEHUS OTIICIBHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KiIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIHA;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBIAThH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBObI U 3aKIIOUCHHUS;

MPUMEHATh B IMpOIEcCe MO3HAHUSA, UCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH,
peoOpa3oBbIBaTh MOJICIBHBIC IPEJACTABICHUS — XHMHUYCCKHH 3HAK (CHMBOJ) 3JIEMEHTa, XUMHYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW peaKIMU — MPU PElIeHHH YYeOHBIX MMO3HABATEIBHBIX U MPAKTUYECKUX
3a/a4, TPUMEHATh Ha3BaHHBbIE MOJETbHBIC TPEACTABICHUS [UIsl BBISBICHHUS XapaKTEPHBIX TMPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHIA,

dbopMynupoBaTh LETH U 3aJa4d WCCIIETOBAHMS, HCIIOJB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENEHO
chopMynupOBaHHBIE BOTIPOCH B KAU€CTBE MHCTPYMEHTA TIO3HAHUS 1 OCHOBBI JIIsl (JOPMUPOBAHHUS THIIOTE3bI
0 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BIIIETh HABBIKAMU CAMOCTOSITEILHOTO TUIAHWPOBAHUS U MPOBEJICHUS YICHHUECKUX DKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHsI HaOMIOaTh 3a XOJOM IMPOIIECCa, CaMOCTOSITENFHO TPOTHO3UPOBATH €ro



pe3yabTar, (GOpMyIUpOBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH PpE3yJIbTaTOB
HCCJICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENBCKOM W TPOEKTHOW JAEATEIbHOCTH, IPOSBIATH
CMOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pEUICHHS NPAaKTHYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HHGOpMANMK (HAyYHO-TIOMYJSIpHAs JIUTEpaTypa
XHMHUYECKOTO COJIep)KaHusl, CIIpaBOYHbIE MocoOusi, pecypcsl MHTepHeTa), aHATIM3UPOBATH HH(OPMAIUIO
pa3aMYHbIX BHUJIOB U (OpM  MpEACTaBICHUS, KpPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb M
HENPOTUBOPEUYNBOCTB;

(dbopMymHpOBaTh 3apOChl U MPUMEHSTH Pa3IMYHBIE METOIBI MPU MOUCKE UM 0TOOpe WMH(pOpMAIHH,
HE0OX0IMMOM ISl BHINIOJIHEHUS Y4eOHBIX 3314 ONPEeIEHHOTO TUIIA;

MpHOOpPETaTh OMNBIT UCHOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PAa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaJIbHYIO (hopMy npejcTaBiieHuss MH(POpMaluu (cXembl, Tpaduku,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCIO0JIb30BAaTh HAYYHBIH $3BIK B KAauyecTBE CpeJICTBa MpU paboTe ¢ XUMHUYECKOW HH(popMauei:
NPUMEHSTh MEXIpeAMeTHble ((pu3nmueckre M MaTeMaTH4yecKue) 3HaKh W CHUMBOJIBI, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOH TeMbl B XOJie JAuajora W/WiM JUCKYCCHH,
BBICKa3bIBaTh HJEH, (POPMYIUPOBATH CBOU IPEIJIOKEHUS OTHOCUTEIBHO BBIMOJHEHHS MPEAI0KEHHON
3aJauy;

BBICTYyIIaTh ~C IpE3€HTAlied  pe3yJbTaToOB  IO3HABATEIbHON  JEATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBINOJHEHUM XUMHYECKOIO S3KCIIEPUMEHTAa,
IIPAKTUYECKON pabOTHI MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, Pealu3alui y4eOHOIO MPOEKTa U
(GopMynHUpOBaTh BBIBOJBI IO pe3yiabTaTaM NMPOBEAEHHBIX HCCIEIOBAaHUM IyTEM COIJIAaCOBAaHUS MO3MLMN B
X0J1e 00CYXJACHHUS 1 0OMEHA MHCHUSIMU.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIBHO IIAHUPOBATh U OCYILECTBIIATH CBOIO IMO3HABATEIbHYIO NESTEIbHOCTD, ONpEeNsis eé
LeJIM ¥ 3a/la4d, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpeAIaraeMblil aaropuTMm
JNEeUCTBUI IPU BBINOJHEHUHM Y4E€OHBIX M MCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh HauOojee 3(hQPEeKTUBHBIN
crnoco0 UX pelIeHus ¢ y4TOM NOTy4eHHs] HOBBIX 3HAHUHN O BEIeCTBaX U XMMHUYECKHX PeaKIUsX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS Kypca «OpraHuyecKast XUMHsD) OTPaXKaroT:

C(OPMHUPOBAHHOCTh IMPEJCTABICHUNA O XUMUYECKOIN COCTABIAIOIIEH €CTECTBEHHO-HAyYHON KapTHHBI
MUPa, POJIN XUMHUH B TIO3HAHUM SABJICHUNA MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U KYIbTYphl IUYHOCTH, €€
(YHKIMOHATBHON TI'PaMOTHOCTH, HEOOXOJUMOW JUIs pEeHICHMs NPaKTHYEeCKUX 3a7ad U SKOJIOTMYECKH
000CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 3/10pOBbIO U IIPUPOIHOM Cpefie;

BJIQJICHHME CHUCTEMOM XMMHYECKMX 3HAaHHH, KOTOpas BKIIOYAET: OCHOBOIOJArarolmue MOHITHS
(XMMHUYECKHI ~ dJIeMEHT,  aToM, DJJEKTpOHHas  000JoYKa  aTOMa,  MOJEKYyl1a,  BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas M COKpaliéHHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIA 00BEM, YIJIEepOJHBIN CKeleT, (PyHKIMOHAJbHAS TpYIIa, paaukal,



HU30MEpHsl, U30MEPBI, TOMOJIOTMUECKUN psAJl, TOMOJOIH, YIJIEBOJAOPOJIbl, KHUCIOPOA M a30TCOAEpKalue
COEJIMHEHUSl, MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU H
3aKOHBI (TEOpHUsl CTPOEHUS OpraHuyeckux Bemiects A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHH; MHUPOBO33PEHUYECKME 3HAHUS, JIeXKallue B OCHOBE
MOHUMaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUHN, (PAKTOJIOTMUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, IMOJIydeHMH W O€30MaCHOM HCIIOJIb30BAaHUHM BAKHEHMIIMX OPraHUYECKUX BEUIECTB B OBITY U
MIPaKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh yMEHHH BBISBIATH XapaKTEPHBIC TPHU3HAKU TOHITHUH, YCTaHABIMBATh WX
B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IPU ONMCAHUU COCTaBa, CTPOCHHUS U IPEBpaIlleHU
OPraHU4YeCKUX COCTUHECHUN;

COPMHUPOBAHHOCTh ~ YMEHHMH  HWCIOJB30BATh XUMHUYECKYID CHMBOJIMKY [UII  COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH, COKpalm€HHON) (OpMysn OpraHu4ecKMX BEUIECTB H
YpaBHEHUH XWMHUYECKUX PpEaKLMH, W3roTaBiIMBaTb MOJIEIM MOJIEKYJl OpPraHMYECKUX BEUIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OpPMHUPOBAHHOCTh YMEHUMN YCTAHABIMBATH MPUHAIEKHOCTh U3YYEHHBIX OPraHMYECKHUX BEIIECTB
[0 UX COCTaBY M CTPOEHHUIO K ONPEACIEHHOMY KiacCy/TpyIIe COoeIuHEHUI (YriieBoJOpO/ibl, KUCIOPOJ U
a30TCOJIEpKAIIME COETUHEHMs, BBICOKOMOJIEKYJSIPHbIE COEAMHEHHMs), JaBaThb WM Ha3BaHUS IO
cucrematnueckoid HomeHknatype (IUPAC), a Taxke NPHBOAWTH TPUBUAIBHBIC HAa3BaHUS OTICIHHBIX
OpraHMYECKUX BEIIeCTB (3TUJIEH, MPOIMIIEH, alleTUIIEH, 3TUJICHIJIMKOJIb, TIINLEPHH, (eHO, (opMabaeru,
alleTanbpJeru]l, MypaBbHHAsl KHCIIOTa, YKCyCHas KHCIIOTa, OJIMHOBAas KHUCJIOTA, CT€apUHOBAas KHCIOTAa,
TJIFOK03a, PPyKTO3a, Kpaxmal, eJITi0103a, TIUINH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIsATh BUIbl XMMHUYECKOW CBSI3M B OPraHMYECKUX COETUHEHHSIX
(omMHApHBIE M KPATHBIC);

C(OPMHPOBAHHOCTb YMEHUS IPUMEHSTD MOJIOKEHHUS TEOPUH CTPOEHMS OpraHMYeCcKHUX BemecTB A. M.
byrnepoBa 11 00bsACHEHHs 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHMSI
Macchl BEILECTB;

C(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA THUIMHMYHBIX MPEACTAaBUTENECH pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, STHJIEH,
IPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, 3TAHOJ, ATUJIEHIJIUKOJIb,
IIIMLEpUH, (EHOJ, alueTalbAeru], MypaBbUHAs W YKCYCHas KUCJIOTHI, TJIFOKO3a, Kpaxmal, LeJUII0JI03a,
aMMHOYKCYCHasi KHUCJIOTa), MWJUIIOCTPUPOBAaTh TI'EHETUYECKYI0 CBSI3b MEXIY HHUMU YPaBHEHUSMHU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUNA C HCII0JIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHPOBAHHOCTh yMEHHSI XapaKTepU30BaTb HCTOYHHUKU YIJIEBOJAOPOIAHOTO ChIpbi (HEPTH,
IPUPOJHBIH ra3, yroib), CiocoObl UX MepepaboTKH U MPAaKTUYECKOE IPUMEHEHUE IPOAYKTOB MepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHUH MTPOBOANUTH BBIUMCIICHUS [0 XUMUYECKUM ypaBHEHUAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BELIECTBA WJIM NMPOJYKTA pEeaklUH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJYKTOB PEAKLIUN);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOAAX HAyYHOI'O MO3HAHMA,
UCIOJb3yeMbIX B XMMHUU IPHU M3YYEHUHM BEIIECTB M XUMUYECKUX SBJICHUHN (HAONIIOJEHHE, H3MEpEHHe,
HKCIEPUMEHT, MOJAEIMPOBAHKE), UCTIOIb30BaTh CUCTEMHBIE XUMHUECKUE 3HAHUS JUI NPUHATHS PELIeHUH B
KOHKPETHBIX J)KU3HEHHBIX CUTYaLUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

C(OPMHPOBAHHOCTh YMEHHMH COOMIOJAaTh TpaBWiia [OJIb30BAaHUS XHMHUYECKOM MoCynoll U
na0opaTOpHBIM OO0OpPYZAOBAaHUEM, a TakXkKe MpaBWiia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBINOJHEHUIO Ta00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJHATh XUMUYECKUN SKCHEPUMEHT (TIPEBpPAILCHUS
OpPraHMYECKUX BELIECTB IPU HArpeBaHUU, NOJYyYEHUE ATHJIECHA U W3YyYEHHUE €r0 CBONCTB, KaYECTBEHHBIE
peaKknMyu OpraHMYecKUX BEIIECTB, JAEHATypalus OEJIKOB NpH HArpeBaHWH, I[BETHbIE PEAKUUU OEIKOB) B
COOTBETCTBUHU C NPABWJIAMU TEXHUKHM O€30MaCHOCTHU MpHU OOpallleHHMH C BELIEeCTBAMU M J1a0OpaTOpPHBIM



000pyIOBaHUEM, NPEACTABISATh PE3YJIbTAThl XMMHUYECKOTO AKCIIEPUMEHTAa B (OpPME 3alHCH YpaBHCHUI
COOTBETCTBYIOIIMX PEAKIUI U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

cOPMUPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIM3UPOBATh XMMUYECKYI0 MH(POPMAIHIO, MOTy4aeMYyIO
U3 Pa3HBIX UCTOYHHUKOB (CpeacTBa MaccoBor nHGopMaluu, IHTEepHET U Ipyrux);

c(hOPMHUPOBAHHOCTh YMEHUU COONIOATh MpaBUiIa DKOJIOTHYECKU IIeJIECOO0Pa3HOrO TOBEICHUS B
OBITY U TPYJIOBO JICSATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbS U OKPY)KAIOIIEH IPUPOTHON CpEbl,
0CO3HaBaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIC OPraHU3MblI ONPEICIEHHBIX OPraHMYECKHUX BEIIECTB,
noHumas cMbich nokaszaress [1JIK, mosicHATh Ha mpuMepax CrocoObl YMEHBIICHUS U TPEIOTBPAIICHHS X
BPEIHOTO BO3ACHUCTBUS Ha OPTaHU3M YEIOBEKA;

U1l OOYYaIOIIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMCHHE NPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHHS BEIECTB U XUMUYCCKHUX SIBIICHUN;

IUTSL CIIETIBIX M CIA0OBUAANIMX OOYYarOIIUXCs: YMEHHE HCIOJIBb30BATh PEIbEPHO-TOYCUHYIO CHCTEMY
o6o3Hauenuii JI. bpaiins 11 3anucu XUMU4ECKUX GopMyI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJeKTpoHHbIe (I POBbIE)

Ne i/ Konrtpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 TeoDIs CTPOCHIS OPIAHIICCKIX 1 0 0 https://www.dzschool23.ru/p38aal.html
' P pv P http://school-collection.edu.ru/
coenuHeHuit A. M. bytneposa
[IpenMeTt opraHUYeCKON XUMUU.
19 Teopis CTDOCHIS OPIAHIIECKIX 5 0 0 https://www.dzschool23.ru/p38aal.html
' P pv P http://school-collection.edu.ru/
coenuHeHuit A. M. byrneposa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
[IpenenvHbIE YrIIEBOAOPOIBI — http://school-collection.edu.ru/
2.1 2 0 0 -
AJIKaHbI http://him.1september.ru/
HenpenenbHble yrieBo10poabl: .
2.2 bl a HOPOZL 6 0 1 http://school-collection.edu.ru/
QJIKeHbI, JIKa/IMEHBI, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoA0pO bl 2 0 0 http://school-collection.edu.ru/
[IpupoaHbie HCTOYHUKHT .
24 PHpOL 3 1 0 http://school-collection.edu.ru/
yIJIEBOJOPOIOB U UX MepepaboTka
Utoro mno pazneny 13
Paspnen 3. Kuciiopoacoaep:xamue opraHuvecKkue COeIUHEHHS
3.1 Cruptsl. DeHon 3 0 0 http://school-collection.edu.ru/



https://www.dzschool23.ru/p38aa1.html
http://school-collection.edu.ru/
https://www.dzschool23.ru/p38aa1.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Anpnerunbl. KapOOHOBBIE KUCIIOTHI

3.2 7 http://school-collection.edu.ru/
Crnoxnble 3¢upsl
3.3 YrieBoasl 3 http://school-collection.edu.ru/
Wroro mo pazueny 13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCITOTHI. benkn 3 http://school-collection.edu.ru/
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bomokna 2 http://school-collection.edu.ru/
Hroro mo pazgeny 2
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
Paznen1-3 4
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 0 0
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequaenuit A. M. byrieposa, eé 1 0 0
OCHOBHBI€ MTOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1 0 0
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
Pazgen2 -13 4
4 AJKaHBI: COCTaBuI/I CTpOEHHUE, 1 0 0
TOMOJIOTHYECKUHN Psifl
s Mertan u 3TaH — NpocTenIIme 1 0 0
MIPE/ICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0
; OTUJIEH U NIPOMUIIEH — MPOCTEHIINe 1 0 0
MPEJCTaBUTENN AIKEHOB
g [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 0 1
STUJICHA U U3yUYEHUE ero CBOHCTB»
9 Anxanuensl. byranuen-1,3 u 1 0 0




MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHbI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI PEACTABUTEIIb AIKUHOB
BrprunciieHus o ypaBHEHHIO XUMHYECKOU

1 peakuuu

1 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHOB

13 I'eneTndeckas CBsI3b yriaeBOJOPOIOB,
MPUHAJISKAIIMNX K Pa3JIMYHbIM KJ1accam
[IpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MPUPO/IHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
KountponsHas pabota no paszaeny

16 «YTeBoaopoab»

Pazgen 3 -13 4

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BoxopoaHas cBs3b

18 MHOroaroMHbI€ CIUPTHI: ATUICHIIUKOJIb U
TJIULEPUH

19 @DeHo: CTPOCHHUE MOJIEKYIIbI, PHU3NYECKHEe
1 XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE

20 Anbrerunsl: GopMaibaeTua U

alcTaabACTU . AI_ICTOH




21

OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

[Ipaktuyeckas padora Ne 2.
« meTndukanus opraHuIeCKux
COECIUHEHUIN»

23

CTeapI/IHOBaﬂ n OJICMHOBAaA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

24

MI)IJ'Ia KaK COJIN BBICIITHUX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIlee JIeliCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOTTU3 CIIOKHBIX

3¢upos

26

Xupsbr: rugponn3, npuMeHeHune,
OroJIoTHYecKasi poJIb )KUPOB

27

KonTtponbHas padoTa mo pasaery
«Kucnopoaconepxaiiye opraHn4ecKue
COCIIMHEHUS

28

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueiine npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

29

KanMa.]'I " ICJJIK0JI03a KaK IIPUPOAHBIC
ITOJIMMECPBI

Pa3zgen 4 -3u

30

AMMWHBI: METHJIAMHWH U aHWJIHH

31

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COCIMHEHUS, UX
ouonornyeckoe 3HaueHue. [lenruap




benku xak npupoaHsie

32 BBICOKOMOJICKYJISIPHBIE COETMHEHUS !
Pazgen 5-2 4

33 OCHOBHI)IG IIOHATUSA XUMHUHU } 1
BBICOKOMOJICKYJIAPHBIX COCAMHCHUU
OCHOBHI)IG METOAbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN. 1
[TnacTmaccel, KaydyKkd, BOJIOKHA
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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