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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpeIHEr0 o00mero o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOM MPOrpaMMbl CPEAHETrO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenojaBanusi yaeoOHOro
npeameTa «XuMus» B o0pazoBaTesbHBIX opraHusamnusax Poccuiickoit deneparuuy,
peanu3yronMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3Butus BocnuTanus B Poccuiickoit @eaepanuu Ha nepuos a0 2025
rona» (Pacnopstxenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MPOrpamMMbl MO XUMHHU, K OINPEACIICHUIO
oOrmielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU
yaeOHoro npeameta «Xumus» mist 10—11 kraccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHentyaiabHple mosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJCH,
colepkaHus, pPe3yJbTaToB OOy4YeHHs W TpeOOBaHWU K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTeIbHON  OpraHU3aIliy, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpUIAIOIIMM DJTallOM peaju3ali  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJOCTHOM CHUCTeME XHMHYECKOTO O00pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBbIO
U TpupojHoOi cpene. Peanusyercs xummudeckoe oOpazoBaHue oOydaronIuxcsl Ha
YpOBHE CpeIHEro 00111ero 00pa3oBaHus CpeicTBaMHU yueOHOTO MpeaMeTa « XuMus,
COJICp’)KAaHUE U IOCTPOCHUE KOTOPOrO ONpPEAENICHbl B MPOTrpaMME MO XUMHUHU C
yu€ToM creuu(pukd HayKd XUMUHU, €€ 3HauYeHHs] B TO3HAHUM TNPUPOJBI U B
MaTepUAIbHON KU3HMU OOIECTBA, a TaKKe ¢ YUYETOM OOIIUX IeJIel U MPUHIIUIIOB,
XapaKTepU3YIIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero oOIIero
obpazoBanus B Poccutickoit deneparuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOyio poib B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaTbHON KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIlMOHATILHOTO HAYYHOTO MBIIIICHUS, B
CO3/IJaHUE 1IEJIOCTHOTO TPECTaBIEHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE IMOHHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHUS B3aUMOCBSIZU MEXKITY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH O0JaCTIMU MPUMEHEHUS.
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TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KM3HU KaxJaoro uwieHa oomectBa. CoBpeMeHHass XHMHS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHbI 3J0POBBSI.

B coorBercTBUM C OOMMU IHENSIMHU W TNPUHIUINAMH CPEIHEr0 OOIIETO
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHMs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUsS B JKU3Hb COLMYMa, IPOJOJIKEHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOIIass M HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
NpeICTaBICHUH O CTpoeHNH BemecTB. CBeAeHHs 00 H3yuaeMbIX B Kypce BeIecTBax
JAI0TCA B Pa3BUTHUH — OT YIJIEBOAOPOJOB /IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMd. B Kypce  OpraHM4eckod  XUMHHM  IOJYYalOT  pPa3BUTHUE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
IPEICTABICHUS O XUMUYECKOM CBsI3M, KIacCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTMYECKUX MO3UIIMM,
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rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
0000111at0111eH 10 0OBICHSIONICH U TPOTHOZUPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUU, a TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUs JonoJiHseTcs B Kypcax 10 u 11 kimaccoB aniemeHTaMu
coJiepKaHusl, UMEIOIIUMU KYJIbTYPOJIOTHYECKUM M MPUKIAIHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHHM C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ pOJib B O3HABATEIBHON M MPAKTHUUECKOM JESITEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJjemMaxX, CBS3aHHBIX C XHMHEH,
KPUTHUYCCKH OCMBICIIMBATh MH(POPMAIHIO U TPUMEHSATD €€ JJIs TIOTIOTHEHUS 3HAaHUH,
PEIICHUS MHTEIICKTYIbHBIX M SKCIICPUMEHTAIBLHBIX HCCIEA0BATEIbCKUX 3a/1a4. B
HEJIOM Ccofep’KaHue y4eOHOro mnpeamera «XUMHs» JIaHHOTO YPOBHSI M3YyYEHHs
OpHEHTHPOBAHO Ha (OPMHUPOBAHUE Y OOYIAIONTUXCSI MUPOBO33PEHUYECKONH OCHOBBI
JUIS  TIOHUMaHusA (QUI0COPCKUX HIel, TaKWX KaK: MaTepUalbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTAaHMYECKOTO0 MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, II03HABAEMOCTh IMTPUPOIHBIX SBICHHUHA TyTEM dKCIIEPUMEHTA
W pCeUIeHUS TPOTUBOPEUYMA MEXKTy HOBBIMH (haKTaMH | TEOPETHUYCCKUMHU
IPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKHUX MpooieM, a
TaKKe MPo0IeM cOepeKeHUST YPHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TE€XHOJIOTUN U MATEPHUATIOB.

B nmmane pemieHms 3amad BOCIHUTAHUS, Pa3BUTHS U COIHMAIM3AINHN
0oOy4JaroImuxcss TPHUHATBIC TPOrPAMMON IO XHMHUU TOIXOJBI K OIPEACIICHUIO
colepKaHUsI W TOCTPOCHHSI TIpeAMETa TMpeayCMaTpuBalOT  (hopMupoBaHHE
YHUBEPCAITBHBIX YICOHBIX TEHCTBHM, UIMEIOIITNX 0a30BOE 3HAUCHUE IS PA3THIHBIX
BUJOB JIEATEIBHOCTU: peUIeHHs TMpo0sieM, TIOUCKa, aHanu3a Hu 00paboTKu
uHpOpMaIK, HEOOXOAUMBIX [UIsi TPUOOPETEHUS OMbITa MPAKTHYCCKOW U
WCCIICIOBATEICKON NIEATETLHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B TO3HAHUH
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU ONPEACTICHUN
COJIeP)KATeIIbHOW XapaKTEPUCTUKH IIeJied W3YYCHHsS TMpeaMeTa HamlpaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO Tpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIESITEIbHOCTA YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJEH HU3y4YEeHUs
IpeaIMeTa SBJISIETCS BIIOJTHE ONPAaBIaHHbIM.
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CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (¢opMHpOBaHUE CHUCTEMBl XHMHUYCCKMX 3HAHUW KaK  BaKHCHIIICH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTU JOCTYIHBIX
0000111eHN I MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM, HEOOXOIUMBIX JIJIsl IPUOOPETEHUSI yMEHU
OpPUEHTUPOBATHCS B MHUPE BEMIECTB M XUMHUYECKUX SIBJIICHHI, UMEIOLIUX
MECTO B MPUPOJIE, B IPAKTUYECKON U TTOBCEIHEBHOM XKU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCIEPUMEHTa, COOIIOJCHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsany ¢ atum, conepkarenbHas XapaKTEpUCTHKA LIEJIEW U 3a/1a4 U3YYEHHUS
npeaMera B IporpaMMe 1Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPHUOPUTETAMH B CHCTEME CpeaHero oodiero odpazoBaHusi. CeroaHsi B
penoJaBaHuy XUMHUH B O0JbIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUUECKOM
KOMITIOHEHTE COJiepKaHUsi OOy4eHMs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I11€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIONIET0 HE HabOpoOM
3HaHWM, a (PYHKIHMOHAJBbHONM T'PAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMHU
AKTUBHOIO MOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOM KU3HU JJIs1 pELICHUS
NPAKTUYECKUX 3a7au.

B cBA3u ¢ 3THM IpU U3y4YeHUHU NpeIMeTa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
OpUOOPETAIOT TAKUE LENH U 3a/1a4H, KaK:

aganTanys 0O0y4arolMXCsl K YCIOBHSM JTUHAMHUYHO Pa3BHBAIOLIErOCS MUpA,
dopMupoBaHHE  HMHTEIUIEKTYaJIbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE I PAa3IUYHBIX BHJIOB
JeSTENHbHOCTU: PEIIeHUs TpoOsieM, MouCcKa, aHanmu3a u o0paboTku mHMOpMAaIUH,
HEO0OXOIUMBIX JIJIsI MPUOOPETEHHUS OTBITA e TEIbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TO3HAHUM XUMHH, & TAK¥XKE€ JUIsl OLUECHKU C MO3ULUNA HKOJOTHYECKOM
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKHUX MPOLIECCOB HA OpTraHU3M
YEJI0BEKA U PUPOIHYIO CPENY;
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pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUU B COOTBETCTBUU C KMU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoOHAIBLHOTO MPUPOAOIOIE30BaHNUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpeanero odiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Hejenmo), B 11 kimacce — 34 gaca (1 gac B HeieIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[IpenmeTr oprannueckoil XUMHUM: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpPTraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHsS BEUIECTB M HX MPEBpAILCHUI:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OpraHUYECKUX BEIIECTB M MaTepuaiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHWYECKUX BEIIECTB, HAONIOJCHUE W OIHCAHUE
JEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONUIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THApATAIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  XUMUdeckue  ceoucmea  (peaxyuu

CAJI0CEHUPOBAHUA U HumpoeaHuﬂ), nojaydyerue u npuMeHeHu&.@!;g}lggg%lgg&%&? %E%B.
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I'eHeTnueckas CBsI3b MEXAY YIJIE€BOJAOPOJAMH, IMPUHANICKAIIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3pl. HedhTh m e€ mpoucxoxaenune. CrocoObl mepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCINEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HX MPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacC, KayuyKOB U pe3uHbl, KoJuteKuuu «HedTey»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M rajJOTr€HONPOU3BOIHBIX,
IPOBEJICHNE MPAKTUYECKON PabOTHI: MOJYyUYEHHUE dTUJICHA U U3yYEHUE €ro CBOMCTB.

Pacuérnbie 3a1aun.

Belunciennss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTA PEAKIIMHU IO MU3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kucsiopoacoaepxamue opraHu4ecKue CoeAMHEHUs

[IpenenbHble OaHOATOMHBIE CHHUPTHI. MeETaHOJN UM 9STAaHOJ: CTPOEHUE,
dbu3uyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJIOpOJIaMU, TOpPEHUE), NpUMEHEeHHE. BoJIOpoJHbIE CBS3U MEXIY
MOJIEKYyJaMHu CUPTOB. [[eficTBUE MeTaHoIa U 3TaHOJIa HA OPTraHU3M YEJI0BEKA.

MHoroaToMHble  COMPTHL. ODTUJICHIJIUMKOJIb W  TJIMIIEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAasl peaklusi Ha MHOTrOaTOMHbIe crnupThl). JlelicTBue Ha
opranu3M 4esoBeka. [I[puMeHeHue ruiepruHa u STUICHTJIMKOIS.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHE W XHUMHUYECKHE CBOMICTBA.
Tokcuunocts Qenona. [lpumenenue genona.

Anpneruapl U kemowvl. DopmanplIerul, AaUCTAIBIACTUI: CTPOECHHUE,
dusnueckre W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINN), OJyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCIOTh. MypaBbHHAsl U YKCyCHAst
KHUCIIOTBI: CTpOeHUe, GU3NUECKIE U XUMUIECKUE CBONCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakius 3TepuduKaum), NoydeHue u npumeHenue. CreapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIITUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBUE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.

YrneBomel:  coctaB, KiacCUUKAIMSA ~ yriaeBojoB  (MOHO-, JU- U

noyrcaxapubl). [Jroko3a — mpocTedmuii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, PU3MUECKHIE U XUMUYECKHE CBONCTBA (B3aUMOJICHCTBUE C THAPOKCUIIOM
menu(ll), okucneHrne aMMHaYHBIM PacTBOPOM okcua cepedpa(l), BoccTraHOBIICHHE,
Opo’KeHHE TIIOKO3bI), HAXOXKJICHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKas POJib.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemnonosa kak npupojsbie noiaumepsl. CTpoeHue Kpaxmana u
HeJUtNI03bl.  Du3nueckue W XUMUYECKHE CBOMCTBA Kpaxmana (THAPOJIH3,
KauyeCTBEHHAs PEaKIIHs C HOJIOM).

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M HMX MPEBPAILCHUIA:
poBe/ieHHe, HaO0/IEHHEe W OINHUCAHHME JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAuYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCICHHE ATaHOJa
okcugoM Mmemu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcugoMm meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IIPOBEJICHKE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIM MTPOYKTOB PEAKIIUN).

A3zoTcoaepxaniie OpraHuueckue COeIMHEHHUS.

AMMHOKHUCIIOTHI Kak aMmpOTepHbIE opraHnyeckue coeauHenus. duznueckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe riuluHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benkun kak nOpupojHBIE BBICOKOMOJICKYJApHBIE coeauHenus. [lepBuunas,
BTOpUYHAsl M TPETHYHAas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAUECTBEHHBIE pEaKI[MU Ha OEIIKH.

OKCMEpUMEHTAIbHBIE METOJbl H3yYEHMs] BEIIECTB M HUX MPEBpAlllCHUIN:
HAOJII0/ICHUE U OMUCAHKUE IEMOHCTPAIMOHHBIX OIBITOB: ACHATYpaILUsi OCIKOB MpPH
HarpeBaHUM, LIBETHBIE pEaKIMK OCJIKOB.

BrbicokoMoJIeKy/IIPHBIE COeITMHEH S

OCHOBHBIC TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINH, CPEIHSS MOJCKYISIpHAS
macca. OCHOBHBIE METOJABl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COEIWHEHHA —
MOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYCHMsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B

10 kjacce OCyIIECTBISIETCS 4Yepe3 HCIOJb30BaHWE KakK OOIIUX eCTEeCTBEHHO-
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HAyYHBIX TOHATUN, TaK W TOHSTHH, SBISIIOIIUXCS CUCTEMHBIMHU JI OTACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHUE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KiIacCHU(pUKAIUS, MePUOAUIHOCTh, HAOII0ICHUE,
U3MEpEeHne, FIKCIIEPUMEHT, MOJIETTUPOBAHHE.

dusmka: Marepus, DHEprusi, Macca, aroM, DJIJIEKTPOH, MOJIEKYIa,
SHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoOe COCTOSTHHE
BEIIeCcTBa, GU3NYCCKUE BEITMUMHBI U SMHUIIBI X U3MEPEHUSI.

buonorus: kimerka, opraHm3Mm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OWOJIOTMYECKHM AaKTHBHBIC BeliecTBa (OCIKH, YTJIEBOMABI, KHUPHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpAIBI, TOPHBIC MMOPO/IbI, TOJIC3HBIC UCKOMAEMBbIC, TOILIIUBO,
pECypCHI.

TexHoNOTHS: TMHINEBBIE TMPOMYKTHl, OCHOBHI PAlMOHAIBHOTO THUTAHHUSA,
MOFOIITHE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETUYECKHE IperapaThl, MaTEPHAIIBI U3
UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHU

XuMuueckui anemMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacmpeiejieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaIisi aTOMOB.

[Teprognueckuii 3aKoH u llepuoanueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Cps3p nepuoauyeckoro 3akoHa W llepuonnueckoil cucteMbl
xumuueckux anemeHToB Jl. Y. MenaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEIIECTB IO TPYINaM U TEpPHOJAM.
3HayeHue MEePpUOJNIECKOr0 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBsSI3b. Buabl XUMHUYECKOW CBS3H
(KoBaJIeHTHAasl HEMOJIIpPHAs W TOJIApHAsi, MOHHAs, MeTaJuinueckas). MexaHU3MbI
o0pa3oBaHMs KOBAJEHTHOM XHUMHYECKOW CBsI3W (OOMEHHBIH M JOHOPHO-
aKkienTopHblil). BomopoaHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHUs. VIOHBI: KATUOHBI U aHUOHBI.

BemectBa  MOJEKYJISIpHOTO ¥ HEMOJEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMbl KPUCTALINUECKUX PEIIETOK. 3aBUCUMOCTh

CBOMCTBA BEIIECTB OT THITA KPUCTATTMYCCKON PEIIETKH. o sopt
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[Ionstue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
Maccosas 1015 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCMHECHUMN. Homenxkiarypa
HEOPraHMYECKUX BeIIECTB. [eHeTudeckas CBA3b HEOPraHUYECKHUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peaknusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKOW XHMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUM MIPU XUMHUYECKUX PEAKLIMIX.

CKopoCTh peakiu, €€ 3aBUCUMOCTh OT paznudHbIX (pakTtopoB. OOpaTUMBbIE
peakuuu. XuMHUUYECKOe€ paBHOBecue. DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTponauTuyeckas aucconuanus. CuibHBIE U cla0bie JIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTasl, HEUTpaJIbHAs, 1I€JI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPALICHUIA:
neMoHcTpanusa Taonui «llepuoauyeckas cucrema xumuueckux snementos 1. U.
MenneneeBay, U3ydeHUE MoOJielield KPUCTAJUTMYECKUX PEHETOK, HaOMI0JACHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIU3aTOPa, OMPEAECIECHUE CPE/Ibl PACTBOPOB BEILIECTB
C MMOMOIILI0 YHUBEPCATLHOTO MHMKATOPA, peaKIMi HOHHOTO 0OMEHA), MPOBE/ICHHE
IPAKTUYECKO paboThl «BinsHue pa3inyHbIX PAaKTOPOB Ha CKOPOCTh XMMHYECKOM
peaKIm.

PacuétHble 3a1aun.

Pacuérel 1O ypaBHEHUAM XUMHUYECKHX pEAKIHUH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHSATHS «MACCOBAS H0JIA
BEILIECTBAY.

Heoprannuyeckass xumust

Hemeramnel. Ilonoxenune HemeraiuioB B Ilepuonnueckod  cucreme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MOpHUMEpE
KHCIIOpoa, cepol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yraepoga W KpeMHHsS) W MX  COCAWHEHUW  (OKCHIIOB,
KHUCJIOPOJICOJEPKAIIUX KUCIOT, BOJOPOJIHBIX COSTUHEHHUI ).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHECHUM.

Meramnsl. Ilonoxenune meramnoB B [lepuognyeckon cUCTEME XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetauioB. O0mume (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIIOB.
DIIEKTPOXUMUYECKUI P HAITPSYKEHU METAJIOB.
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XUMHUYECKHE CBOMCTBA BaXKHEUINIMX METAUIOB (HATpWH, KaJUui, KaJablIMi,
MarHui, aTlOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCITUHCHUM.

OO6mue crnocoObl MmoydeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3Y4YCHHE KOJUIEKIMH «MeTamibl ¥ CIUIaBb», OOpa3IlOB HEMETAJIOB, pPEIICHUE
AKCIIEpUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHWE M OINHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THIPOKCHUIA ATIOMHHHS C PACTBOPAMHU
KHUCIIOT U LIEJIOYEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJJIOB).

PacuétHrbie 3agaun.

Pacuérel maccel BemiecTBa MM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU 00BbEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacuéTthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEIIECTB UMEET NIPUMECH.

XUMUS U )KU3Hb

Ponb xumum B oOecrieueHUH 3KOJIOTUYECKOM, IHEPTeTHUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSITHE O HAy4HBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIH.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIILIEHHOTO
MOJTYYCHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPAacKH, CTEKJIO, KepaMHKa,
Matepuanbl Uil 3JIEKTPOHWKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE YEIOBEKA: IMPABUJIA HCIMOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuia 0€30MacHOTO UCIIOIb30BAHUS MIPENAapaToOB OBITOBOM XUMUU B
ITOBCEHEBHOM KU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi  MeXIpeIMETHBIX  CBsI3ed MpU  HM3yYeHUH oOmed u
HEeOpranndeckom xumuu B 11 kmacce oCylIeCTBISETCS YEPE3 UCIOJIb30BAHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOJIUIYHOCTh, HAOII0ECHNE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Matepusi, JHEPrusl, Macca, aToM, JJEKTPOH, POTOH, HEUTPOH, HOH,
W30TOIl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTre€TUUECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (DM3NYECKUE BEJIMYMHBI U €IUHUIIBI UX

U3MEPEHHUS, CKOPOCTb.
Onepatop 340 000 "KomnaHus "TeH3op" ——

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHULUUNAJIbHOE OBNEOEPABOBATEQbHOE YYPEXXAEHUE "CPEOHSASA 08.10.24 17:15 (MSK) Ceptudumkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LUKOJIA N2 130 BOPOLUMJTOBCKOIO PANOHA BOJITOrPAAA", YepHeHko
Onbra HukonaesHa, vpexkTop




buonorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MmuHEpaNBl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMMAEMbIC, TOTUIMBO,
pECYpCHI.

TexHoJorus: XuMHUeCKasi MPOMBIIUICHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, IHIIEBAS
IMPOMBINIJIEHHOCTh,  (hapMareBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKUX TIPENapaToB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeToauueckoil OCHOBOM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JUYHOCTU HA OCHOBE
KJTIFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPATUIINNA 0a30BON HAYKU XMMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
L[EJIU U CTPOUTDH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTalOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIndHOCTHBIE PpE3yabTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YJAIONTUMHUCSA CBOMX KOHCTHUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPaBOTIOPSAIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUjiaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOU A€ATEIbHOCTHU MPHU CO3AAHUN YIEOHBIX
IPOEKTOB, PEILICHUH YU€OHBIX U MIO3HABATENIbHBIX 3a/1a4, BHIITOJHEHUU XUMHUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIIOIEHUHM, KPONOTJIMBBIX OKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

MHTEpECca U MM03HABATEbHBIX MOTHBOB B MIOJYYEHHUH U MTOCJIEAYIOIEM aHAIN3e
MH(pOpPMAIUH O IEPEJOBBIX TOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJCHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHME IOCIEACTBHM 3THX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmofieHns TpaBui 0€30MacHOro OOpaleHuss C BEIecTBaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYZOBOM AECATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJ HWHAUBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOT0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOJCH;

OCO3HAHUS MOCHEACTBUNA W HEMPUATHS BPEIAHBIX NMPUBBIUEK (YrNOTpeOieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS );

5) TpyaoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BaTEIbCKON
NeSTENHHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXEHUS K TPYLY, JIOJSAM TPyAA U pe3yJibTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHMS:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEJIbL;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTIDKCHUN XUMHUHU IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUsl PA3BUTOrO SKOJOTMYECKOI0 MBIIUIEHHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATeTLHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COIMAILHOU
MpaKkTUKE, CIOCOOHOCTM U YMEHHSI AaKTHUBHO MPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbOopMHUPOBAaHUN PAITMOHAIHHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEIOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IPUPOJIHOTO PABHOBECHS;

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
MBWIN3ALNUN: B €€ TYMaHUCTUYECKON HATPaBJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUaIbHOW KyJbTYpPHl, PEIMIEHUH TIO0OATBHBIX MpoOIeM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEYCHUU YCIOBUU
YCTIEIIHOTO TPY/Ia ¥ SKOJOTUYECKHA KOM(DOPTHOM KU3HH KAXKIOTO WieHa OOIIECTRA;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: IOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIb30BaTh

I[MOJIy4YaCcMbIC 3HAHUA IJIA aHaJIW3a U 06T>$ICHGHI/IH SIBJICHUH OKPYZKaromero Mupa u
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MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JieJIaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C 1EJIbI0 MOTYyUYeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pa3nuyHbIX cepax mpodeccruoHambHON

NEATEIIBHOCTH.
METANNPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOSHUS YYEOHOTO TpeaMeTa « XuMUs» Ha
YPOBHE CpeJIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbIE A1 (OPMUPOBAHHWS ~ MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(HUKYy METOJOB ITO3HAHWMSI,
UCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHS, SIBICHHE,
porecc, CUCTeMa, HayYHbId (DaKT, TPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAJIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PEryJATUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATLHOW KOMIIETSHITUN O0yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHMS W YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHOM U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHbie pe3yibTaThl OTPaXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMH W PETyJATHBHBIMU
JICUCTBUSIMHU.

OBaagenue YHHUBEPCAJIbHBIMU yueOHBbIMH MOo3HABaTeJbHBIMH
JeCTBUSIMMU:

1) 0a30Bble JIOrH4YecKue JAeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENsATh LENU JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCHUTh PE3YJbTAThI ACATECIBHOCTHU C MOCTABICHHBIMU LEISIMU;

MCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMI MPUEMBI JIOTMYECKOTO MBILIIJICHUS —

BBIACIATh XAPAKTCPHBIC ITPHU3HAKHU MMOHATUU U YCTaHaBJIIMBATh HX B3dUMOCBA3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA AJi1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAE€HUA (MHIYKTUBHbBIC, JEAYKTUBHBIE, I10
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJIEJIbHBIE IIPEJICTABICHNS — XUMUYECKUIL
3HaK (CMMBOII) JIEMEHTA, XUMUdeckas (popmyiia, ypaBHEHHE XUMUYECKON peakuu
— IPU PELICHUU Y4E€OHBIX MO3HABATEIbHBIX U MPAKTHUUECKUX 3aJad, MPUMEHSThH
Ha3BaHHbIC MOJCJIbHBIC NPEACTABICHUS JJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHII.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENBHO C(OPMYTUPOBAHHBIE BONPOCHI B KadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W NPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npoLecca, CaMOCTOSTENbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIupoBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHbBIX METO/OB
NO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTb;
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dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPU pabOTE C XUMUYECKOM
uH(poOpMaIMeil: MPUMEHATh MEXNpeaMeTHble ((pU3HUYecKue W MaTeMaTH4eCKue)
3HAKW U CUMBOJIbI, GOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOU TeMbI B XOJ€ auajnora u/miun
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW PabOThI MO MCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHNe YHUBEPCATbHBIMHU PEeryJIITHBHBIMHU 1eHCTBUAMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUN YYE€OHBIX © WCCIENOBAaTEIhCKUX 3aj7ad, BBIOMpATh Hambosee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JICATEIPHOCTA HA OCHOBE CaMOAHAIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

IIpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXxaroT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KAPTHHBI MUPA, POJIM XMMUU B TIO3HAHKY RIS IIDHPQIARL,
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B (QOpPMUPOBAHUM MBIIUICHUS ¥ KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIHLHOMN
IPaMOTHOCTH, HEOOXOIUMOM /Il pEHIeHUs] MPAKTUYECKUX 33/1ad U IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOJIHOM Cpe/ie;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS (XMMHYECKH JJIEMEHT, aToM, DJJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAs
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBINA 00BEM, YTIEPOIHBIN CKelleT, PYyHKIIMOHAJIbHAS TPYIIa, paguKa,
U30MEpHsl, U30MEPBL, TOMOJIOTHYECKUN PSAJl, TOMOJIOTH, YIJIEBOAOPOIbL, KUCIOPOA U
a30TCOAEpKAIINE COCOUHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHHUSA); TEOPUU M 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXalue B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (aKTONOTHUECKUEe CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAaHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUUECKOM JCSATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC TMPU3HAKU TOHATHIA,
yCTaHABJIMBATh UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS MPHU
OTMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUUYECKUX PEaKIui,
U3rOTaBJIMBATh MOJIEIN MOJEKYJ OPraHMYE€CKUX BEIIECTB ISl WILTIOCTPALIMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAICKHOCTh U3YYEHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpeJeIEHHOMY
KJIACCy/TpyMIe COCAMHECHHUH (yrIeBOAOPOMBI, KHCIOPOJI W a30TCOACpXKAIIHe
COCMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a Takxke NMPUBOAUTH TPUBHATHHBIC
HA3BaHUSI OTHEIbHBIX OPraHMYECKUX BEUIECTB (STUJICH, MPOIWIICH, AalleTUJIEH,
STWJICHTJIUKONb, TIAUIEpHH, (HeHon, GopmManbaeru, ameTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIJIOTa, OJICMHOBAas KUCIIOTa, CTEAPUHOBAS KUCIIOTA, IIIHOKO03a,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB

BCHICCTB OT UX COCTaBa N CTPOCHU; 3aKOH COXPaHCHHUSA MACChI BCHICCTB,
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c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTaB, CTPOCHHE, GPU3UUECKHE
U XMMHYECKHE CBOMCTBA THUMUYHBIX TPEICTABUTENICH pA3JIUYHBIX KJIaCCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTHI0yTaareH-1,3, 6eH3071, METaHO, 3TAHOJI, dTUJICHTJIMKOJIb, TJUIEPUH, (PeHOIT,
aleTaNbIeTU, MypaBbUHAs U YKCYCHAas KUCIIOTHI, TIIFOKO3a, KpaxMall, 1eJUT0I03a,
AMUHOYKCYCHasl KHCIIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIYy HUMHU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIPbs (HE(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOObI UX MEPEePA0OTKH U MPAKTUIECKOE
IpUMEHEHUE POIYKTOB MepepaboTKy;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOAMTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM IIPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU NIPH W3yYEHUHU BEIICCTB U
XUMHUYECKUX SBIICHUN (HaOJI0IeHNEe, M3MEPEHUE, SKCIICPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHUYCCKHE 3HAHUS JUIsl TIPUHATHS pCUICHUN B
KOHKPETHBIX JKHU3HCHHBIX CHTYyaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMCHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MTpaBUIa MOJIb30BAHUS XUMUYECKOU
NoCy/Iol W JabopaTOpHBIM O00OpYyJAOBaHUEM, a TaKXe IMpaBuiia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TIO BBITTOJTHEHHUIO JTaO00OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TIUIAHUPOBATh W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKHUX BEIIECTB MTPU HATPEBAHUH, ITOTyUCHUE
STWJICHA U U3YYCHHE €T0 CBONCTB, KAUECTBEHHBIC PEAKITUN OPTAaHUICCKUX BEIICCTB,
JieHaTypaIus OSTKOB IPU HArPEBaHWH, IIBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBHUU
C TMpaBWJIaMW TEXHUKH OE30MACHOCTH TpPU OOpaIleHWH C BEIIeCTBAMH W
7a00paTOpHBIM  00OPYJOBAaHUEM, TWPEACTABISATh PE3YIbTAThl XHUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3aluCH YPaBHEHHM COOTBETCTBYIOIIUX peakuuid u
(dbopMyHpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(GOPMAIINIO, TIOJIY4aeMYyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmanuu, HTepHET U APYTUX);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  MpaBWiIa  DKOJIOTHYECKH
1IEJIeCO00pa3HOT0 TOBEJEHUS B OBITY U TPYIOBOM NEATETLHOCTH B IEISAX

COXpPaHEHHS CBOETO 3/I0POBbA M OKPYKAKOIIEH MPUPOIHOW CpEJbl, OCO3HABATh
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OIACHOCTh BO3JICUCTBUSI HA HUBbIC OPraHU3MBbl OINPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMas cMbIca Tokazarens I1/IK, moscHsaTe Ha mpuMmepax CIocoObI
YMEHBIICHUST W TPEAOTBPALCHUS KX BPEIHOTO BO3JACHCTBHS HA OpPraHu3M
YeJIOBEKa,;

JUIST 00YYaroIUXCS ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3I0POBBSI: YMCHHE
NPUMEHSATh 3HaHHS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBJICHUN;

JUISL  CIIETIBIX M CJIA00BHUIAIMX OOYyYalOIIMXCs: YMEHHE HCI0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpailns nis 3anmucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas v HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUM: O XHUMHUYECKOM  COCTABIISIONICH
€CTEeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUH B IIO3HAHUHU SIBIICHUI PUPOIBI,
B (OpPMHUPOBAHUW MBINUICHUSI U KYJbTYpbl JIMYHOCTU, €€ (PYHKIIMOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM Cpeie;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloNIrue MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyjla, MOJb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METAJJTNYECKasi, BOJOPOJIHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUIBl ~ XUMUYECKUX  PEAKUUM, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakii, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TeOpus
3JIEKTPOJUTUYECKON Juccoluanuu, nepuoandeckud 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS YHEPTrUU
OpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUs, JIeXKAIIMEe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOIB30BAHUH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUIYECKON NEITEILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITUSA MPHU
OMMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALCHUI;

c(OpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BATh XMUMHUYECKYIO CHMBOJIUKY JUISI

COCTaBJICHUS OpPMyJ  BEIIECTB U ABHCHUN  XPOMUSSOIHN onnPEAKIEH,
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cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTICIBHBIX
HEOPraHUYEeCKUX BEIIECTB (YrapHblil Ta3, YrJEKHUCHbIA ra3, amMMHUaK, TraméHas
U3BECTh, HETALIEHAs U3BECTh, TUTHEBAS COJQ, IUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOMW
CBs3U (KOBaJCHTHAsi, MOHHAS, METAJUTMYECKasl, BOJIOPOAHAS) B COCAMHEHUSX, THI
KPUCTAJUNIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAs, MEeTaJUTMUecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
COCJIMHECHMUH;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeNeiaEHHOMY Kiaccy/rpymme
COeMHEHUN (TIPOCThIEC BEIIECTBA — METAUIbl U HEMETAJIbl, OKCUbI, OCHOBAHUS,
KHUCJIOTHI, aM(OTEpHBIE TUAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PacKphIBaTh CMBICI MEPUOAMUECKOro 3aKoHa /.
N. MenpeneeBa u J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX »dJeMeHTOB 1-4 mnepuono Ileproanueckoil cucTeMbl
xuMHudeckux sjemeHToB JI. M. MeHneneeBa, MCHoONb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, KIHEPTETUUECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB M UX COCAMHEHUN MO MepuojaMm u
rpymnmam llepuonnueckon cucremsl xumuueckux 3semeHToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPXKAATH CYIIECTBOBAHME T€HETUUECKON CBSI3M MEX]y HEOPraHUYECKUMH
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU II0
pa3IMUHBIM TPU3HAKAM (YUCIy U COCTAaBY PEarupyrolniux BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEeHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTABJISATh YPABHECHHSI PEAKIMHA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHUSI PEaKInii MOHHOTO OOMEHA, YUUTHIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIIMH, TOJTBEPIKIAIOIIHE
KAUeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;
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c(OpPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHElTHero Bo3nencTBus (nmpunuui Jle latense);

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIIJICHHOTO TOJYYEeHHUs] CEPHOW KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEJCTABICHUNA 00 OOLMX HAyYHBIX MPUHIMUIIAX MU
AKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOT0 MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUSI C HCIOJIb30BAHUEM
MOHSTHUS «MacCOBasi J0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH ra30B Npu
XUMHUYECKUX PEaKIUsAX, MAcChl BEIIECTBA WIM O0bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ UM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peaKkiMi Ha OCHOBE 3aKOHOB COXPAHEHHS MAcCChI
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJIATh MTpaBUiia MOJIb30BaHUS XUMUYECKOM
MOCyJIol W Ja0OpaTOpHBIM O00OpYyJOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHI IUIAHUPOBaTh W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (Pa3J0KEeHHUE MEPOKCHIIA BOAOPOAA B MPHUCYTCTBUM KaTalM3aTopa,
ONpEJENeHNEe Cpelbl pPacTBOPOB BEIIECTB C IOMOUIbIO  YHUBEPCAIHHOTO
UHAUKATOPA, BIUSAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKiuu,
peaklMy HOHHOTO OOMEHa, KayeCTBEHHbIE pEaKuu Ha cyinb(aT-, KapOoHaT- H
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PELIEHUE SKCIEPUMEHTAJIbHbBIX 3a7ad I10
temMaM «Mertamisl» U «HemeTtaiiel») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH IIPU OOpaIlEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (Qopme 3amucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKIUil U (HOPMYIUPOBATH BBIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaiuu, UHTepHET U IpyTuX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  IpaBHJIa  SKOJIOTHYCCKH
eJIeCO00Pa3HOro MOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXpaHEHUsI CBOErO 3J0pPOBbS M OKPYKAIOIIEW NPUPOIHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3CHCTBUS HA JKMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMas
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cmpicnt mokazarens [IJIK, moscHAT, Ha mpumepax CHnocoObl YMEHBIICHUS U
IIPEIOTBPAILCHUS UX BPEIHOTO BO3/ICHCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsE OOY4YaIOIIMXCA C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHUS BEIIECTB H
XUMHYECKUX SBJICHUH;

JUISL  CHEeNbIX | CclIabOBUIANIMX OOYyYarolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy obo3HadueHuil JI. bpains mis 3anucu XUMHYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3iesioB U TeM KoauuecTso yacos

NPOrpamMMbl

Ne n/m
Bcero

DyieKkTpoHHbBbIE (U(PPOBLIE)
o0pa3oBaTe/bHbIE PeCypChl

Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHH

[IpenMer OpraHu4eCKOr XUMUHU.

11 Teopus CTpOCHHS OPTaHUIECKUX 3
coennHennit A. M. byrneposa
Hroro mo paznmeny 3

Paznen 2. YraeBoaopoabt

91 [IpenenbHBIC YTIIEBOIOPOIBI — 5
QJIKAHBI
29 HenpenenbHbie yriieBogopoabl: 5
QJIKEHBI, AJTKATUCHBI, AJIKIHBI
2.3 ApoMaTH4eCKHe YIiIeBOLOPOIbI 2
94 [TpuponHbie HCTOYHUKU 3
YIJIEBOAOPOIOB M UX MepepaboTka
Hroro mo paznery 13
Paznen 3. Kuciiopoacoaep:xauiue opranHudeckKue coeTuHeHUst
3.1 Cruptel. @enon 3
3.9 Anwaerunbsl. KapOOHOBBIE KUCTOTHI. 7
CrnoxxHbie dpHUpHI
3.3 VrieBoasl 3
Wroro mo pazneny 13
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Pasnen 4. AzoTconep:kamme opraHudecKne coeJuHEeHUus

4.1 AMHHBI. AMUHOKUCTOTHL. benku 3
Uroro no pazneny 3
Paszpnes S. BeicokoMoJIeKyIsIpHbIE COeIMHEHU S

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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Onbra HukonaesHa, [inpekTop

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
LLUKOJIA N2 130 BOPOLUMJTIOBCKOIrO PAMOHA BOJITOIPAA", YepHeHko

OnepaTtop 30 000 "KomnaHus "TeHzop"

08.10.24 17:15 (MSK) Ceptudmkat 1F5FE732294474EDF5B11DE1DO6C6E4F




11 KIIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne ni/n

KoanuyecTBo 4acoB

Bcero

DyiekTpoHHbBbIE (U(POBDBIE)
o0pa3oBaTesbHbIE PecypChl

Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH

Crpoenue aromos. [lepuognueckuii
3aKkoH u llepnonnyeckas cucrema

11 XMUMHYECKHX daemenTos 1. 1. 3
MenneneeBa
12 Crpoenue BemecTsa. MHoroobpasue 4
BEIIIECTB
1.3 XUMHUYECKUE PEaKIUU 6
Hroro no pazneny 13
Pasnea 2. Heopranu4yeckasi xumust
2.1 Meransl
2.2 Hemeramint
53 CBs13p HEOPraHUYECKUX U 5
OpPTaHWYEeCKUX BEUIECTB
Hroro no pazneny 17
Pasnen 3. Xumus v xu3Hb
3.1 XuMUsl ¥ )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonunyectBo yacos
Ne i/ Tema ypoka
Bceero
1 IIpeamer opraHM4ecKoOr XUMUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE
Teopus cTpoenus oprannueckux coequneHuid A. M. bytiiepoBa, €€ OCHOBHBIE MOJI0XKECHHS
3 [Ipencrasnenne o Kiaccudukanmu opraHMIecKux BemniecTB. Homenkmarypa (cucreMaTudeckast) 1
U TPUBHAJIbHBIE HAa3BaHMsI OPraHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, FOMOJIOTHUECKUI PsifL 1
5 MertaH 1 3TaH — NpOCTENHIINE IPEACTABUTENN AJTKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U NPONUJIEH — MPOCTEHIINE IPEICTAaBUTENN AIKEHOB 1
8 [Ipaktuyeckas padora Ne 1. «IlomyyeHue sTuIeHa M U3y4EHUE €TI0 CBOWCTBY 1
9 Ankanuensl. Byraauen-1,3 u metunOyraauen-1,3. IlomydeHne CHHTETUYECKOTO KaydyKa U 1
PE3UHBI
10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. AIETHIICH — HPOCTEHIINI 1
IIPEJCTaBUTEIb ATKUHOB
11 Boruncnenus no ypaBHEHUIO XMMUUECKON peakiun
12 Apensl: 6eH301 U TOnyoJ. TOKCUYHOCTh apeHOB
13 I'enernyeckast cBsI3b yrieBOIOPOAOB, IPUHAUIEKAIINX K PA3INYHBIM KJlaccam
14 [IpupoaHbIe HCTOYHUKH YIIIEBOAOPOAOB: IPUPOAHBIN ra3 v MOMYTHBIE HEPTIHbIE Ta3bl, HEPTH U 1
IPOAYKTHI €€ nepepaboTKu
15 [IpupoaHble HCTOYHUKH YIIIEBOJOPOAOB: MPUPOAHBIH ra3 U MOMYTHbIE HEPTSHbIE ra3bl, HEPTH U 1
MIPOJIYKTHI €€ rmepepadoTKu
16 KonTtponbnas pabota no pazneny «YrieBoJopOoab» 1
17 [IpenenbHbIE OTHOATOMHBIE CHUPTHL: METaHOI U 3TaHOA. BonopoaHas CBiI3b Oneparop 30 00A"Komnakus "Tewzop"
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18 MHOroaroMHbI€ CIUPTHI: STUICHTITNKONIb U TIUIEPUH 1

19 @DeHo: cTpoeHrEe MOJIEKYIbI, (PU3NYEeCKre U XMMUYECKHE CBOMCTBA, TPUMEHEHUE 1

20 Anpaeruabl: GopMalIbICTH/I U alleTaabACTH . AIIETOH 1

21 OHOOCHOBHBIE TIpeAETbHBIC KApOOHOBBIE KHCIOTHI: MypaBbHHAS U YKCYCHas 1

22 [IpakTnueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI» 1

23 CreaprHOBas ¥ OJICMHOBAsI KHCIIOTHI, KaK MPECTABUTEIIN BBICITUX KApOOHOBBIX KHUCIIOT 1

24 Mputa KaKk coJId BBICIITMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE 1

25 Crnoxnble 23UpPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX 3PUPOB 1

26 JKupsr: ruaponus, mpuMeHeHrne, OMoJIOTHYeCcKasi poJib JKHPOB 1

97 VYrneBonsl: cocTaB, kiaccupukanus. Baxxneime npeacTaBuTeNn: rroKo3a, PpyKrosa, 1
caxaposa

28 Kpaxman u menmrosno3a Kak IpupoaHbIE TOITMMEDPHI 1

29 Kontponbnas padora no pazneny «Kucinopoacoaepskaiiye opraHuueckie CoeIMHeHus»/ 1
Bcepoccuiickas nmpoBepoyHas pabora

30 AMUHBI: METUJIAMUH U aHUJIUH 1

31 AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHuYeCKUe COSAMHEHUS, UX OMOJIOrHYeCcKOe 3HAaUCHHE. 1
Ilenrtn bl

32 Bbenku kak mpupoHbIE BEICOKOMOJIEKYIIIPHBIC COCTMHECHUS

33 OCHOBHBIE MOHATHUS XUMUU BEICOKOMOJICKYIISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYIJIIPHBIX COeqMHCHMM. [lmacTMacchl, KayqyKH, 1
BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KIIACC

KoanuecTBo yacoB
Ne i/ Tema ypoka
Bcero

1 XUMUYECKUH 37IeMEHT. ATOM. DIEKTPOHHAs KOHPUTYpalHs aTOMOB 1

9 [Tepuonnueckuii 3akoH u [leprnoanueckas cucrema xumuueckux sneMeHToB . . Menneneesa, 1
UX CBSI3b C COBPEMEHHOM TEOpUEN CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COCUHEHUH T10 TPyIIaM U

3 nepuosiaM. 3HaYeHHE MEPUOJNIECKOTO 3aKOHA U CUCTEMbBl XUMUYECKUX 3y1eMeHToB [1.1. 1
MeneneeBa B pa3BUTHUU HAyKU

4 Crpoenue BemecTBa. XUMUYECKast CBsI3b, €€ BHUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN 1
cBsa3u. BonoponHas cBsi3b

5 BanentHocTh. DnexkTpooTpunaTenbHocTh. CTENeHb OKUCIeHus. BemecTBa MOIEKyIsIpHOTO U 1
HEMOJIEKYJIIPHOT'O CTPOCHHUS

6 [TonsiTHE O MUCTIepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOWIHBIE pacTBOphl. MaccoBas 101 1
BEIIECTBA B pACTBOpPE

7 Kinaccudukanust 1 HOMEHKIIaTypa HEOPTaHMUECKUX coeqMHEHUH. [ 'eHeTnueckast CBs3b 1
HEOPTaHWYECKUX BELIECTB, PA3JIMYHBIX KJIACCOB
Knaccugukanus XuMHUECKIX peaklnuii B HEOPraHWYECKOH U OPraHU4eCKOM XUMHUU. 3aKOH

8 COXpaHEHUsI MaCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU MPU XUMUUYECKUX 1
peakuusx

9 CxkopocTtsb peakiuu. OOpaTuMble peakIini. XUMHIECKOEe PAaBHOBECHE 1

10 [IpakTuueckas pabota Ne 1. «BnusHue pa3nuyuHbix (PakTOpPOB HA CKOPOCTh XMMHUYECKOM 1
peaKuum»

1 Onekrponutuueckas nucconuanus. [lousrue o Bomopoanom nmokasarene (PpH) pactopa. 1
Peakunu nonroro oomeHa. ['uaponu3 opraHnuecKux ¥ HEOPraHUIECKUX BEIICCTB

12 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakind. [IoHITHE 00 2JIEKTPOSIN3E PacIIaBOB U
pPacTBOpPOB conen Onepatop 370 000 "KomnaHus "TeH3op"
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13 Kontponbnas pabora no paszneny «TeopeTndeckiue OCHOBBI XUMUM» 1

14 Meraiubl, ux nojaoxenue B llepuoanueckon cucreme XuMHIeCcKux aemMeHToB Jl. U. 1
MeHneneeBa 1 0COOEHHOCTH CTpOeHUs aToMoB. O0mue pu3nyeckre CBONCTBAa METALIIOB

15 CmuiaBbl METaJIOB. DJIEKTPOXUMHUYECKHUH Psi/i HANIPS)KEHU METaJIOB 1

16 XVMUYEeCKHE CBONCTBA BAXKHEUIIIUX METAJNIOB (HATPHUl, KA, KaNbIIMi{, MAarHUNA, aTFOMUHHN ) 1
U UX COSIUHEHUN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEAU M UX COCTMHEHHUI

18 XUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COCIMHCHUM

19 IIpaktuyeckas padora Ne 2. "Pemnienue skcriepuMeHTAIBHBIX 3a/a4 110 TeMe «MeTtamib»"

20 Hewmeramnsl, ux nonoxenue B [lepruoanueckoit cucreMe XUMUYECKUX 3j1eMeHToB /. 1. 1
MeHeneeBa 1 0COOEHHOCTH CTPOSHUST aTOMOB

21 dusnyeckre CBOWCTBA HEMETAIOB. AJTOTPOIUS HEMETAJIIOB (Ha MPUMEpE KUCI0pOoa, CEephI, 1
dbocdopa u yraeposa)

22 XVMHYECKHE CBOMCTBA raJOreHoOB, CEPbl M UX COCMHEHUIN 1

23 XUMHIYECKHE CBOMCTBA a30Ta, (pocdopa u UX COeAMHEHU I 1

24 XUMHYECKHE CBOMCTBA yriepoaa, KpEMHHS U UX COCIUHEHUI 1

25 [IpumeHeHne BaKHEUIIIMX HEMETAIVIOB M X COCIMHEHUI 1

26 O06006menue u cucreMaTu3anus 3HaHui o teme «Hemetanns». Berarcnenus mo ypaBHeHUSIM 1
XUMHYECKUX PEAKIN U TEPMOXUMUYECKUE PACUETHI

27 [Tpaktrueckas padora Ne 3. «Pemenne skcriepuMeHTATbHBIX 3a1a4 110 Teme "Hemerammsr"»

28 KonTtponbhas padora o remam «Metaisi» U «Hemeramipy

29 Heoprannueckue u opranndeckue KucioTel. Heopranmdyeckue v opraHuueckue OCHOBAHUS

30 Am(oTepHbIe HEOpraHNYECKHUe U OPTaHUYECKUE coequHeHus. [ eHeTnueckas cBs3b 1
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

31 Ponb xumun B o0ecriedeHuH SKOIOTHIECKOM, SHEPTETUIECKON M TTUIIIEBOM 0€3011aCHOCTH, 1
Pa3BUTHUU MEIUITUHBI

Onepatop 30 000 "KomnaHus "TeHsop" ——

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA 08.10.24 17:15 (MSK)
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop

Ceptudmkat 1F5FE732294474EDF5B11DE1DO6C6E4F




39 [IpencraBienust 06 OOMMX HAYYHBIX TPUHIIMIIAX TPOMBIIIIEHHOTO MOTYYSHUS BOKHEHIIINX 1
BEIICCTB
33 YenoBek B MUPE BEIIECTB U MAaTEPHUAJIOB
34 XHUMHS U 3J0POBBE YeIIOBEKA
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

LUKOJIA N2 130 BOPOLUMJ/TOBCKOIO PAAOHA BOJIFOrPAZIA", YepHeHKo
Onbra HukonaesHa, [inpekTop

MYHULUMUNAJIbHOE OBLLUEOBPA30BATEJIbHOE YYPEXXAEHUE "CPEQHASA 08.10.24 17:15 (MSK)

OnepaTtop 30 000 "KomnaHus "TeHzop"

Ceptudmkat 1F5FE732294474EDF5B11DE1DO6C6E4F




Onepatop 30 000 "KomnaHus "TeHsop" ——
JOKYMEHT MOAMUCAH SNEKTPOHHOWM NOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA 08.10.24 17:15 (MSK) Ceptudwmkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHULUUNAJIbHOE OBMEOEPABOBATEQbHOE YYPEXXAEHUE "CPEOHSASA 08.10.24 17:15 (MSK) Ceptudumkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LUKOJIA N2 130 BOPOLUMJTOBCKOIO PANOHA BOJITOrPAAA", YepHeHko
Onbra HukonaesHa, vpexkTop




Onepatop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH 3JTEKTPOHHOW MOAMUCHIO

MYHMLUWNAJIbHOE OBLLLEOEPA3OBATE/IbHOE YYPEXXAEHME "CPEAHSASA 08.10.24 17:15 (MSK) CepTudukat 1F5FE732294474EDF5B11DE1DO6C6E4F
LIKOJIA N2 130 BOPOLLUMJTOBCKOIrO PAOHA BOJITOrPAAA", YepHeHko
Onbra HukonaesHa, Aupektop




