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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWUMHUM Ha YPOBHE CpeAHEro o0mero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenojaBanusi yaeoOHOro
npeameTa «XuMus» B o0pazoBaTesbHBIX opraHusamnusax Poccuiickoit deneparuuy,
peanu3yronMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOrPAMMbI, U OCHOBHBIX MOJIOKEHUHN
«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 PA3BUTHS O0yUYaIOIMUXCS CPEACTBAMU
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 o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0mieoOpa3oBaTeIbHON  OpraHU3aIliy, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpUIAIOIIMM DJTallOM peaju3ali  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTeME XHMHYECKOTro O00pa3oBaHUsA. OTH IEHHOCTH 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 CpeTHEro 00111ero 00pa3oBaHus CpeACTBAMHU 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
MaTepHaAIbHON KU3HMU OOIECTBA, a TaKXKe ¢ YYETOM OOIIUX IeJIe U MPUHIUIIOB,
XapaKTepU3YyIIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero OoOIIero
obpazoBanus B Poccutickoit deneparuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOyio poib B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaTbHON KYJIbTYpPHI.
Ona BHOCHT CBOM BKJIaJ B hOPMUPOBAHUE PAIIUOHAIBHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IJaHUE 1IEJIOCTHOTO TPECTaBIEHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE IMOHHUMAHUS
BEILECTBEHHOTO COCTaBa OKPYXAIOIIETO0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXK]Y
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH M BO3MOKHBIMH O0JIaCTIMU MPUMEHEHUS.
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TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyAa W KM3HU Kaxa0ro uieHa ooOmectBa. CoBpeMeHHas XHMMHUS 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 ¢ 0OIMMU MENSIMH W TNPUHLIUNAMH CPEIHEr0 OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHMs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJDKEHUS
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 SIBJISIIOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
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 XHUMUH.

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  OOOCHOBaHHBIM  Pa3BUTHEM  3HAaHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
IPEICTaBIECHUI O CTpOEHUU BelecTB. CBefeHus1 00 M3y4aeMbIX B Kypce BEILECTBAX
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 CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
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 MaTepuanl M (DAKTOJIOTMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
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rIyo’)ke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIM STOro 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 ononHsercs B Kypcax 10 u 11 kiaccoB anemenTaMu
coJiepKaHusl, UMEIOIIUMU KYJIbTYPOJIOTHYECKUM M MPUKIAIHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHHM C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ pOJib B MO3HABATEILHOM M MPAKTHUECKON JIEATEIbHOCTH YeIOBEKa,
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,
KPUTHYCCKH OCMBICIIMBATh MH(POPMAITHIO M TPUMEHSATD €€ JUISI IOTIOJTHEHUS 3HAHUH,
PEIICHUS MHTEIICKTYIbHBIX M SKCIICPUMEHTAIBLHBIX HCCIEA0BATEIbCKUX 3a/1a4. B
HEJIOM Ccofep’KaHue y4eOHOro mnpeamera «XUMHs» JIaHHOTO YPOBHSI M3YyYEHHs
OpHEHTHPOBaHO Ha (GOPMHUPOBAHUE Y OOYUAFOIIMXCS MUPOBO33PEHUYCCKON OCHOBBI
JUIS TIOHUMaHusg (QUIOCOPCKUX WACH, TaKMX KaK: MaTepuajbHOE EIWHCTBO
HEOPTaHUYECKOTO U OPTAaHMYECKOTO0 MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, II03HABAEMOCTh IMTPUPOIHBIX SBICHHUHA TyTEM dKCIIEPUMEHTA
U pCeUICHUS TPOTUBOPCUYMA MEXKJy HOBBIMH (aKTaMH W TEOPECTUUYECKUMH
IPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKHUX MpooieMm, a
TaKKe MPo0IeM cOepeKeHUST YPHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TE€XHOJIOTUN U MATEPHUATIOB.

B nmmane pemieHms 3amad BOCIHUTAHUS, Pa3BUTHS U COIHMAIM3AINHN
oOy4Jaromuxcss MPHHATHIC TPOTPAMMON IO XHMHH TOJIXOJBI K OIPEICICHUIO
colepKaHUsI W TOCTPOCHHSI TIpeAMETa TMpeayCMaTpuBalOT  (hopMupoBaHHE
YHUBEPCAITBHBIX YICOHBIX TEHCTBHM, UIMEIOIITNX 0a30BOE 3HAUCHUE IS PA3THIHBIX
BUJOB JIEATEIBHOCTU: peUIeHHs TMpo0sieM, TIOUCKa, aHanu3a Hu 00paboTKu
uHbOpMAIK, HEOOXOAMMBIX [UIsl TMPUOOPETCHHUS ONBbITa TPAKTHICCKON U
WCCIICIOBATEICKON NIEATETLHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B TO3HAHUH
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK ¥ Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeICHUN
COZIep)KATeIIbHONW XapaKTEPUCTUKHU IIeJIed W3Y4YeHHUsS TpeIMeTa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO Tpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIESITEIHHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. 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 ¢opMHupOBaHUE CHUCTEMBl XHUMHUYECKMX 3HAHUM KaK  BaKHEHIICH
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 MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOPHUEH UxX
Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM, HEOOXOIUMBIX JIJIsl IPUOOPETEHUSI yMEHU
OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKUX SIBIICHHM, UMEIOIINX
MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCEHEBHOM KU3HU;

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

Hapsny ¢ atum, comepkarenbHas XapaKTepUCTHKA LEJer U 3a7a4 U3yUYEHUs
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
KOMIIOHEHTE COJEpKaHHsl OOy4YeHHs, OPUEHTUPOBAHHOW 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
IIPaKTUYECKUX 3a]1a4.

B cBA3u ¢ 3TUM IIpu U3y4eHUHU NpeaMeTa « XUMUs JOMUHHUPYIOLIEE 3HAUCHHE
OpUOOPETAIOT TAKUE LENH U 3a/1a4H, KaK:

aganTanys 0O0y4arolMXCsl K YCIOBHSM JTUHAMHUYHO Pa3BHBAIOLIErOCS MUpA,
dopMupoBaHHE  HMHTEIUIEKTYaJIbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHHSITHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3JIUYHBIX BHUIOB
JeSTEHPHOCTU: PEIIeHUus MpoOseM, MOUCKa, aHanu3a u 00paboTku MH(pOpMaIuy,
HEO0OXOIUMBIX JIJIsI MPUOOPETEHHUS OTBITA e TEIbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TMO3HAaHUM XWUMHH, a TAKXKE U1 OLEHKU C IO3ULHUNA 3KOJIOIMYECKOU
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX ITPOLIECCOB HAa OPraHU3M
YEJI0BEKA U PUPOIHYIO CPENY;
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pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JJIs TMOUCKA U aHajau3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, TpPH TUIAHUPOBAHUHM W TPOBEJACHUN XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIMoOHAIBHOTO MPUPOAOIOIHE30BaHNUS, TTOTIOTHEHUS YHEPTETUISCKUX 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 XUMHUECKUMU SIBICHUSMHU.

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
cpeaHero odiiero oopazoBanusi, coctasisieT 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

[Ipenmet oprannueckoil XUMHUK: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OPTraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

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

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMu OpraHUYECKUX BEIIECTB U MaTepuajiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHWYECKUX BEIIECTB, HAONIOJCHUE W OIHCAHUE
JEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

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, TOMOJIOTUYECKUIN PAL. DTUIEH U NPOMUIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 um MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKHE CBOMCTBA (peakiMu TUJIPUPOBAHMUSI, TAJJOTCHUPOBAHUS, TUIpaTaIlUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

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

CAJI0CEHUPOBAHUA U HumpoeaHuﬂ), nojaydyerue u npuMeHeHu&.e;%%ggl%%{%%gwa Tee%%],s.
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I'eHeTnueckas CBsI3b MEXAY YIJIE€BOJAOPOJAMH, IMPUHANICKAIIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxaenue. CrocoObl mepepadoTku HedTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl HW3YyYEHHsS BEUIECTB M HMX IPEBPALICHUN:
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.

Pacuérnble 3amaun.

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 OJHOATOMHBIE CHOHUPTHL. MeETaHOJ W 93TAaHOJ: CTPOCHHUE,
dbu3uyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJIOpOJIaMU, TOpPEHUE), NpUMEHEeHHE. BoJIOpoJHbIE CBS3U MEXIY
MOJIEKYyJIaMHU CUPTOB. [[eficTBHe MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

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

@deHoNI: CTPOCHHE MOJEKYJbl, (U3UYECKHME W XHUMHYECKUE CBOMCTBA.
Tokcuunocts Qenona. [lpumenenue genona.

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

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 MPEJICTABUTEIM BBICIIUX KapOOHOBBIX KHCIIOT. Mbuia
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
okcuzmoM wmemu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJCHCTBHE TJIUIIEPHUHA C
ruapokcugoMm meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IIPOBEJIEHUE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOpPa YKCYCHOM KHUCTOTHI.

Pacuérnbie 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB HIIA MTPOTYKTOB PEAKIINN).

A3zoTCcoaepIKaIre OpraHuIecKie COeTMHEHUS.

AMHHOKHCIIOTBI KaK aM()OTEpHBIC OpraHUYECKHE coequHEHUs. DU3NUYECKHUE U
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe riuluHa). buonoruueckoe
3HAYCHUE aMUHOKHCIIOT. [lenmTumbr.

benku kak mpUpOIHBIE BBICOKOMOJICKYJSIpHBIC coeauHeHHs. [lepBuuHasi,
BTOpUYHAsl M TPETHYHAas CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpaIsl, KAYeCTBEHHBIE pEaKIUy Ha OEJIKu.

DKCIEPUMEHTAIbHBIC METOIbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJIIO/ICHUE W OMHMCAHKUE JIEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpAIus OCITKOB TIPH
HArPEBAaHWM, IBETHBIC PEAKIIUN OCITKOB.

BbicokoMouieKyasipHbIe COeTUHEHHS

OCHOBHBIC TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINH, CPEIHSS MOJCKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIWHCHUA —
MOJIMMEPHU3AIIHS ¥ TIOJTUKOHICHCAITHS.

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 OCYIIECTBISIETCA 4Yepe3 HCIONIb30BaHWE KaK OOIUX eCTeCTBEHHO-
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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, KiacCU(UKAIUs, MePUOAUIHOCTh, HAOIIOICHUE,
U3MEpEeHne, FIKCIIEPUMEHT, MOJIETTUPOBAHHE.

dusmka: Marepus, DHEprusi, Macca, aroM, DJIJIEKTPOH, MOJIEKYIa,
SHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoOe COCTOSTHHE
BEIIeCTBa, GU3NUYCCKUE BEITMUMHBI U SMHUIIBI X U3MEPCHHUSI.

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.

TexHoONOTHS: TMHINEBBIE TMPOIYKTHl, OCHOBHI PAllMOHAIBHOTO THUTAHHUSA,
MOFOIITHE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETUYECKHE IperapaThl, MaTEPHAIIBI U3
UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMUM

XuMudeckui snemMeHT. ATom. Sapo artoma, H30TOMNBIL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH pacmpeieiieHUs] 3JIEKTPOHOB MO 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 . M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEIIECTB IO TPYINaM U TEpPHOJAM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBA3b. BHABI XUMHUYECKOW CBS3H
(KoBaJIeHTHAasl HEMOJIIpPHAs W TOJIApHAsi, MOHHAs, MeTaJuinueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
aKkienTopHblil). BomopoaHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD

CBOMCTBA BEIIECTB OT THITA KPUCTAITMYCCKON PEIIETKH. o ersop”
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[Ionstue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
Maccosas 10151 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCMHECHUMN. Homenxkiarypa
HEOPraHUYECKUX BelIecTB. [eHerndeckas CBA3b HEOPraHUYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peaknusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYEeCKOM M OpPraHWYeCKON XMMHHU. 3aKOH COXPAHEHHsSI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHHS YSHEPTUH IPU XUMUUECKUX PEAKLIHIX.

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

DnekTposuTuyeckas aucconuanusa. CuibHbIe U ciladblie 3JeKTponThl. Cpena
BOJHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTpaIbHasl, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPALICHUIA:
nemoHctpauusa tabnun «llepuonnueckast cuctema xumudeckux snementos . WM.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUYECKUX PEHIETOK, HAOJI0JICHHE U
OMKCAaHUE JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3iokKeHUEe MePOKCUIA
BOZOpOJA B IMPUCYTCTBUM KaTaau3aTopa, ONPEIEIEHUE CPENLl PAaCTBOPOB BEUIECTB
C MOMOILBbIO YHUBEPCAIIBHOIO MHAMKATOPA, PEaKLIM HOHHOT'O 0OMEHA), TPOBE/ICHUE
IPAKTUYECKO paboThl «BinsHue pa3inyHbIX PAaKTOPOB Ha CKOPOCTh XMMHYECKOM
peaKIm.

PacuérHble 3a1ayu.

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

Heoprannuyeckass xumust

Hemeramnel. Ilonoxenune HemeraiuioB B Ilepuonnueckod  cucreme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HAa mpuMepe
KHCIIOpoa, cepol, pocdopa u yriepona).

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

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIMHEHUMN.

Mertamnsl. Ilonoxenune meramnoB B Ilepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetauioB. O0mume (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIIOB.
DIIEKTPOXUMUYECKUI Pl HAMIPSYKEHHUI METAJUIOB.
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XUMUYECKUE CBOMCTBA BaKHEUIIMX METAIOB (HATpWM, Kajlui, KaJIbIIUM,
MarHui, aTlOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCITUHCHUM.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BELIECTB M HX MPEBPALICHUN:
U3y4YeHHE KOJUIeKUUU «MeTamibl U CIUIaBb», 0Opa3lloB HEMETANJIOB, PEIICHHE
AKCIIEpUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHWE M OINHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THIPOKCHUIA ATIOMHHHS C PACTBOPAMHU
KHCJIOT U IIEJNI0YEH, KAUECTBEHHbIE PEAKIIMN Ha KATUOHBI METAILIIOB).

PacuétHrbie 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
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 o0ecrieueHUH IKOJIOTHYECKOM, YHEPreTUUeCKON U MHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSITHE O HAy4HBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIH.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIUIIAX [TPOMBIILICHHOTO
MOJTYYCHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXHEWUIIME CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPAacKH, CTEKJIO, KepaMHKa,
Matepuanbl Uil 3JIEKTPOHWKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE YEIOBEKA: IMPABUJIA HCIMOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuia 0€30MacHOr0 UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUH B
ITOBCEHEBHOM KU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi  MeXIpeIMETHBIX  CBsI3ed MpU  HM3yYeHUH oOmed u
HEOpranndeckom xumuu B 11 klacce oCyiecTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
oOIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSITHH, SBIISIOIIMXCS
CHCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCUpUKaIMs, TMePUOANIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Matepusi, JHEPrusl, Macca, aToM, JJEKTPOH, POTOH, HEUTPOH, HOH,
W30TOIl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTre€TUUECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX

U3MEPEHHUS, CKOPOCTb.
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buonorus: kneTka, opraHum3M, SKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

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

TexHoJorus: XuMHUeCKasi MPOMBIIUICHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOJICTBO, IHIIEBAs
IMPOMBINIJIEHHOCTh,  (hapMareBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKUX TIPENnapaToB, MNPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4aronIMMHUCST TMPOTPpaMM  CpeHEero oOmero ooOpa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTaTOB OCBOEHHUA MpeaMmeTa «XUMHS» Ha YpPOBHE CPEIHETrO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICIICHUIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS 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 OCBOCHMS TpeAMeTa «XUMHUs» 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  [paBWIaMHU  TOBEIAECHHUS, CIOCOOCTBYIOIIMMH  MpoLEccaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIn9HOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
oOyJaromuxcs Mo peaau3aliy NPUHIATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YYarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S13aHHOCTEH,
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, PEIIEHUH YU€OHBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €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 JOCTHIKEHMSI HAyKH €CThb pPE3yJIbTar
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
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) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

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

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M IMOCTYIKH CBOMX TOBapHILEH C
NO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILEHHS K COOCTBEHHOMY (DHU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobOmofieHns TpaBuil O€30MMacHOro OOpaleHusi C BEIecTBaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYZOBOM AECATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJ HWHAUBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOICH;

OCO3HAHUS MOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS );

5) TpyaoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BaTEIbCKON
NeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrHUX BHJAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 11O XUMHUHU;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

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

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOAHON U COLIMATBHOM CPEJIbL;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
NPUPOJIHOM cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpHUSITHBIE SKOJIOTMYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUsl PA3BUTOrO SKOJOTMYECKOI0 MBIIUIEHHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATeTLHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MMU B TO3HABATEIbHOW, KOMMYHUKATUBHON M COLUAIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

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

NOHUMaHMS ChnenupUKd XUMHM Kak HayKd, OCO3HaHUA €€ poJn B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
PUPOJIHOTO 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
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUUYECKOW, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCTIEIIHOTO TPY/Ia ¥ SKOJOTUYECKHA KOM(DOPTHOM KU3HH KAXKIOTO WieHa OOIIECTRA;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: IOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh

I[MOJIy4YaCcMbIC 3HAHUA IJIA aHaJIW3a U 06T>$ICH6HI/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 XUMHYECKHUE 3HAHUS JUIS
penieHus: Ipo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH MO XUMHUHU 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:

3HaYUMbIe 1 (OPMHUPOBAHHMSI ~ MHUPOBO33PEHHUS  OOYJArOITUXCS
MEXKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(HUKYy METOJOB ITO3HAHWMSI,
UCIIOJIb3YeMbBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SBJICHUE,
nporecc, CUCTeMa, HayIHbIA (DaKT, TPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAJIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PEryJATUBHBIE), o0ecIeunBaroIue dbopmMupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATTLHON KOMIETCHITUN 00yJarOINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

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

MertanpeaMeTHbie pe3yiabTaThl OTPaXalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMH W PETYJISTHUBHBIMU
JICUCTBUSIMHU.

OBaagenue YHHUBEPCAJIbHBIMU yueOHBbIMH MOo3HABaTeJbHBIMH
JeCTBUSIMMU:

1) 0a30Bble JIOrH4YecKue JAeCTBUSI:

CaMOCTOSITeILHO  (OpMyNnHpOBaTH W aKTyaJlu3UpPoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENsATh 1NN JACSATEIbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTh PE3YJbTAThI ACATECIBHOCTHU C MOCTABICHHBIMU LEISIMU;

MCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMI MPUEMBI JIOTMYECKOTO MBILIIJICHUS —

BBIACIEATh XAPAKTCPHBIC ITPHU3HAKH MOHATUHN U YCTaHABJIMBATh HUX B3dUMOCBA3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

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

YCTAaHABJIMBATh IPUYMHHO-CICACTBEHHBIE CBSI3U MEXJIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IPUMEHSATH B IIPOLIECCE NO3HAHUS, UCIIOIb3YyEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOII) JIEMEHTA, XUMUdeckas (popmyiia, ypaBHEHHE XUMUYECKON peakuu
— IPU PELICHUU Y4E€OHBIX MO3HABATEIbHBIX U MPAKTHUUECKUX 3aJad, MPUMEHSThH
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS Ul BBISBICHUS XAPAaKTEPHBIX NPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(dbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEI0BAHUS, HCIIOIb30BATh OCTABIECHHbIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W NPOBEACHUSA
YUYEHUYECKHX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMIOAATh 32 XOJI0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHWYECKOW HCCIIEeNOBAaTENbCKOW M MPOEKTHOU
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHbBIX METO/OB
NO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBAThCSI B Pa3jMYHbIX HCTOYHUKAX HHPOpManuu (Hay4dHO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;
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dbopMynHpoBaTH 3aMPOCHl U MPUMEHSTH PA3IUYHBIE METOJBI MPU TOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTHUMAIbHYIO  (GOopMy  MpeACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPU pabOTE C XUMUYECKOM
uH(popMaIMeil: TPUMEHATh MEXNpeaMeTHble ((U3NUYecKue W MaTeMaTHYeCKHE)
3HAKW U CUMBOJIbI, POpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JUCKYCCUH,  BBICKa3bIBaTh  HWJACH, (OPMYJIHPOBATH CBOM  IMPEUIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO HMCCIICIOBAHUIO CBOWCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATENFHO IIJITAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
3¢ (PeKTUBHBIN C€MOCOO WX pemieHUus ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JICATEIPHOCTA HA OCHOBE CaMOAHAIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpeameTHBIE pE3yNbTaTBl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTpaXxaroT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KAPTHHBI MUPA, POJIM XMMUU B TIO3HAFKY ARSI IIRHPQARL,
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B (QOpPMUPOBAHUM MBIIUICHUS ¥ KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIHLHOMN
IPaMOTHOCTH, HEOOXOIUMOM /Il perIeHUs] MPAKTUYECKUX 33/1a4 U IKOJOTUYECKU
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, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMHUECKast
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBINA 00BEM, YTIEPOIHBIN CKelleT, PYyHKIIMOHAJIbHAS TPYIIa, paguKa,
U30MEpHsl, U30MEPBL, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YIIIEBOAOPOIbL, KUCIOPOA U
a30TCOAEpKAIME COEOUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHHUSA); TEOPUU M 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXalume B OCHOBE NOHMUMAHUS NPUYMHHOCTM M CUCTEMHOCTH XHWMHYECKHUX
SBJICHUM, (aKTONOTHUECKUEe CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAaHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUUECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHBIC MPU3HAKU TMOHITHUH,
yCTaHABJIMBATh UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS MPHU
OTMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XWMHUUYECKYI) CHUMBOJIUKY JIJIsI
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUUYECKUX PEaKIui,
U3rOTaBJIMBATh MOJIEIN MOJEKYJ OPraHMYE€CKUX BEIIECTB ISl WILTIOCTPALIMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWMBATH MPUHAMJIC)KHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpeJeIEHHOMY
KJIACCy/TpyMIe COCAMHECHHUH (yrIeBOAOPOMBI, KHCIOPOJI W a30TCOACpXKAIIHe
COCMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHkiatype (IUPAC), a Takxke NMPUBOAUTH TPUBHAIHHBIC
HA3BaHUSI OTHEIbHBIX OPraHMYECKUX BEUIECTB (STUJICH, MPOIWIICH, AalleTUJIEH,
STWJICHTJIUKONb, TIAUIEpHH, (HeHon, GopmManbaeru, ameTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUSI TEOPUU CTPOCHUS
opranuveckux BemecTB A. M. bytiepoBa 1151 00bsiCHEHNS 3aBUCUMOCTH CBOWCTB

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, dTUJICH, MPOIWJIEH, alleTuiIeH, OyTaaueH-1,3,
MeTHI0yTaareH-1,3, 6eH3071, METaHO, 3TAHOJI, dTUJICHTJIMKOJIb, TJUIEPUH, (PeHOIT,
aleTaNbIeTU, MypaBbUHAs U YKCYCHAas KUCIIOTHI, TIIFOKO3a, KpaxMall, 1eJUT0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXIYy HUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIPbs (HE(DTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI UX MEPEPA0OTKH U MPAKTHUECKOE
IpUMEHEHHUE MPOIYKTOB MepepadboTKH;

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(hOpMHUPOBAHHOCTb YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU NIPH W3yYEHUHU BEIICCTB U
XUMHUYECKUX SBIICHUN (HaOJI0IeHNEe, M3MEPEHUE, SKCIICPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS JUIS TPUHATAS pEUICHUN 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 ¢
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSMH IO BBHITIOJTHEHHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TIUIAHUPOBATh W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKHUX BEIIECTB MTPU HATPEBAHUH, ITOTyUCHUE
STWICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKITUU OPTAHNYECKUX BEIECTB,
JeHaTypaIys OeJIKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINH OCITKOB) B COOTBETCTBUU
C TMpaBWJIaMW TEXHUKH OE30MACHOCTH TpPU OOpaIleHWH C BEIIeCTBAMH W
7a00paTOpHBIM  00OPYJOBAaHUEM, TWPEACTABISATh PE3YIbTAThl XHUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHCH YpPaBHCHUN COOTBETCTBYIOIIMX pPEAKIUd U
(dbopMyTHpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

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

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  IpaBHJIa  SKOJIOTHYCCKH
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, MOHMMAas cMbIci Tokazatens [IJIK, moscHATh Ha mpuMepax CIIOCOOBI
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 CJIA0OBUIAIIMX OOYYaIOIIMXCS: 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 XUMHUYECKOM  COCTaBIISIOINICH
€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 3JI0POBBIO U MPUPOTHOM CPEJIE;

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

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

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS

COCTaBIEHUSA  (OPMyJ BEHIECTB W YPABHEHUN  XPMUHSEHHXouREAKIEH,
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cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTICIBHBIX
HEOPraHUYEeCKUX BEIIECTB (YrapHblil Ta3, YrJEKHUCHbIA ra3, amMMHUaK, TraméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh M CTENEHb OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOMW
CBs3U (KOBaJCHTHAsi, MOHHAS, METAJUTMYECKasl, BOJIOPOAHAS) B COCAMHEHUSX, THI
KPUCTAJJIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA (aTOMHAas, MOJEKYJISpHAasi,
MOHHAs, MEeTaJUTMUecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
COCJIMHECHMUH;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeNeiaEHHOMY Kiaccy/rpymme
COeMHEHUN (TPOCThIE BEIIECTBA — METAJUIbl 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 (DYHKITUU;

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

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIUMYHBIX  KJIACCOB,
NOATBEPXKAATH CYIIECTBOBAHME T€HETUUECKON CBSI3M MEX]y HEOPraHUYECKUMH
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(UIUPOBATH XUMHUYECKHUE DPEAKIIUU TI0
pa3JIMUHBIM TPU3HAKaM (YUCITYy U COCTaBY PEarupyrollnX BEIIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEeHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHIA COCTABIISATh YPAaBHECHHSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHUS PEaKIIUNi MOHHOTO OOMEHA, YYUThIBAs
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIIMH, TOJTBEPIKIAIOIIHE
KAUEeCTBEHHBI COCTAaB PA3JUYHbIX HEOPraHWYECKUX BEIECTB, pPAaCIO3HABATH
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(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHElTHero Bo3nencTBus (nmpunuui Jle latense);

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh MPEJCTABICHUN 00 OONIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOT0 MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUSI C HCIOJIb30BAHUEM
MOHSTHS «MacCOBasi J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH ra30B Mpu
XUMHUYECKUX PEaKIUsAX, MAcChl BELIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ UM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peaKkiMi Ha OCHOBE 3aKOHOB COXPAHEHHS MAcCChI
BELIECTB, MPEBPALLIEHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCyJIol W Ja0OpaTOpHBIM O00OpYyJOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHUH IUIAHUPOBaTh U BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpEJENeHNEe Cpelbl pPacTBOPOB BEIIECTB C IOMOUIbIO  YHUBEPCAIHHOTO
WUHIUKATOPA, BIUSAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaAKIIHH,
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
6e30macHOCTH TIpU OOpAIIEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKIUil U (HOPMYIUPOBATH BBIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TOJYy4yaeMyl0 M3 Pa3HbBIX MCTOYHUKOB (CpEJICTBA MAacCOBOM
KOMMYyHUKaiuu, UHTepHET U IpyTuX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  IpaBHJIa  SKOJIOTHYCCKH
eJIeCO00Pa3HOro MOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAHEHUsI CBOEr0 3J0pPOBbS M OKPYKAIOIIEW MPUPOIHOM Cpenbl, OCO3HABATh
OMACHOCTh BO3CHCTBUS HA )KMBBIE 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;

JUIsi OOYyYarOMIMXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
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.

Onepatop 340 000 "Komnahus "TeH3op" ———

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULIMNAJIbHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHUE "CPE[IHSASA 29.09.25 21:44 (MSK) Ceptudumkat 253E950E757E6784C09A7940554330A8
LLIKOJIA N2 130 BOPOLUUJIOBCKOIO PAUOHA BOJITOrPAA", YepHeHko
Onbra HukonaesHa, vpekTop




TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJIEeKTPOHHbIE
HaunmenoBaHMe pa3iesioB U TeM (undposrbie)
Ne ni/m Kontpoiabusie | IlpakTnyeckue
NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Pasnes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
IIpeamer oprannudeckor xumuu. Teopus
11 CTPOCHHUSI OPraHUYECKUX COSAMHEHUH A. 3
M. byrneposa
Hroro mo pazneny 3
Paznen 2. YraeBoaopoabt
2.1 [IpenenbHbIE YriIeBOAOPOIBI — ATKAHBI 2
59 HenpenenbHble yriieBogopo/Ibl: aJIKEHBI, 5 1
AIKaUEHBI, aJIKUHbI
2.3 ApoMaTH4eCKHE YIiIE€BOLOPOIbI 2
24 [TpuposHbIe HCTOUHUKHU YIIIEBOJLOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznen 3. Kuciiopoacoaepskaimue oprannyeckue coeinHeHus
3.1 Crouptsl. ®eHon 3
3.2 Ansaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxuble 23UpbI
3.3 VYrneBoasl 3 2
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Uroro no pazneny 13

Pasznen 4. A3oTcoaeprkamiye OpraHnyecKkue coeInHeHus

4.1 AMHHBI. AMUHOKHUCTTOTHI. benmku 3
Hroro no pazneny 3
Pasznes 5. BoicokoMoJieRyJIsIpHbIE COeIMHEHM ST

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 34 3 5
[NPOI'PAMME
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeioB U TeM uudposbie
Ne ni/m P Kontpoasbnsie | IIpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroMoB. [lepnoanueckuii 3aKoH
11 n [lepnonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemnectBa. MHorooopasue 4
' BEIIECTB
13 XUMHUYECKUE pEeaKLIUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Meransl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro no pazneny 17
Pasnen 3. Xumus u :KM3Hb
3.1 XUMHS ¥ )KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3

Onbra HukonaesHa, [inpektop
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KosaunyectBo yacos DJIeKTPOHHbIE
Ne ara ngposbie
n/n Tema ypoxa Bcero Kontpoapnsie | Ipaxrueckue llalsyqennﬂ :)lﬁ[()l:ll;oBaTeanme
padoThI padoThI pecypebi
1 IIpeamer opraHudecKon Xumuu, eé 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHMYECKUX
2 coenunennii A. M. Byrneposa, eé¢ 1
OCHOBHBIE ITOJIOKEHHUS
[Tpencraienne o Ki1accupUKaIH
3 opranuueckux emects. HomeHnkmaTypa 1
(cucremaTnueckas) U TpUBUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH AL
5 MeraH u 3TaH — npocTenImne 1
IIPEJICTABUTEININ AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U MPONUIIEH — MPOCTEMIINe 1
MpPEJICTaBUTENN AJIKEHOB
8 [Tpaktruueckas padora Ne 1. «ITomyduenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOICTBY
Anxanuensl. byraguen-1,3 u
9 metunoyraauen-1,3. [Tomyyenue 1
CUHTETHYECKOT0 KaydyKa 1 PE3UHBI ~ N _—
Onepatop 3/10 000 "Kommaris "Tenzop

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO

MYHWULIMNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4YPEXXAIEHME "CPEQHASA 29.09.25 21:44 (MSK) Ceptudukat 253E950E757E6784C09A7940554330A8
LLIKOJIA N2 130 BOPOLLUWUJIOBCKOIo PAUOHA BOJITOrPAA", YepHeHko
Onbra HukonaesHa, upekTop




10

AJKHMHBI: COCTaB U OCOOCHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUH AL,
AneTuieH — npocTermuni
IIPEJICTABUTEIb AIKMHOB

11

Brruucnenus o ypaBHEHUIO XUMHYECKOU
peakuuu

12

ApeHbl: 6eH3011 U ToIyoJd. TOKCUYHOCTD
apeHoB

13

['eneTnveckas CBsA3b yriaeBOAOPOIOB,
MPUHAJISKANINX K Pa3IMYHBIM KJlaccam

14

[IpupoaHbie HCTOUHUKH YIIIEBOAOPOIOB:
MIPUPOJIHBINA T'a3 U MOMYTHEIE HEPTSIHBIE 1
ra3pl, HeTh U MMPOIYKTHI €€ nepepadoTKu

15

[TpupoaHble HCTOYHUKH YIIIEBOAOPO/IOB:
IPUPOJIHBIN ra3 U MONYTHbIE HEPTIHbIE 1
ras3bl, He)Th ¥ IPOAYKTHI €€ epepaboTku

16

KonTtponbnas padota 1o pasuery
«YTIIEBOIOPOIBI»

17

Hpe,[[eJIBHBIe OJHOATOMHBIC CITUPTHI:
MCTAaHOJI U 3TaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEIE CIIMPTHI: 9THJICHIJINKOJIb
U TIIMHCPUH

19

DeHOI: CTPOCHHUE MOJIEKYIIBI,
bu3HUYeCKUe 1 XUMUIECKHE CBOICTBA, 1
IIPUMEHEHNE

20

Anpaeruabl: hopManbAeTUHA U
areranpaerun. AneTod
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21

OIHOOCHOBHEIE Mpe/ieTbHbIe KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCITOTHI»

23

CTeapI/IHOBaSI n OJICMHOBAasi KMCJIOTHhI, KaK
NpeaACTAaBUTCIN BBICIIINX Kap6OHOBBIX 1
KHUCJIIOT

24

Mpbi1a KaK CONU BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ACHCTBHUE

25

CrnoxHbie 2(Gupbl KaKk MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ['MAPOIN3 CIOKHBIX 1

3¢upoB

26

JKupsl: ruiponus, IpUMEHEHHUE,
Onosoruyeckas poiib )KUpPOB

27

VYTraeBoabl: cocTaB, KilacCU(pUKAIIHSL.
Baxneiimme npeacTaBuTeNn: TiI0K03a, 1
¢dpykTo3a, caxaposa

28

Kpaxman u nemitoo3a Kak npupoaHbIe
MOJINMEPBI

29

KonTtponbnas pabora o pasnery
«Kucnopozacoaepsxariyue opraHu4ecKue
coenuHeHU/ Beepoccuniickas
npoBepoyHas pabora

30

OO0mrast xapaKTepUCTHKA
a30TCoJIepXKAIUX OPTaHUYECKUX
coenuHeHui / Beepocceuniickas
IIpoBepoyHas pabora

31

AMUHBI: METHJIAMWH U aHWJINH 1
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32

AMUHOKHUCIIOTHI KaKk aM(OTepHbIE
OpPraHWYECKUE COCTUHCHHMS, UX
ouosornyeckoe 3Hauenue. Ilentuan. 1
benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COCTMHCHHUS

33

OcHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

34

OCHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1
IImacTmaccel, Kay4yKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34 3
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11 KIIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4yacoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHUYECKHUH DJIEMEHT. ATOM.
DneKkTpoHHast KOH(UTypaIHs aTOMOB

[Tepuoguueckuit 3akoH u [leprnoguueckas
cUcTeMa XUMHUUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, UX CBA3b C COBPEMEHHOMU
TEOpUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTHU U3MEHEHHUS CBOMCTB
XAMHAYECKUX DJIEMEHTOB U UX COEIUHEHUI
T10 TPYIIaM U NepuoaaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMudeckux syemenToB .M. Menaeneera
B Pa3BUTUU HAYKH

Crtpoenue BeniecTBa. XUMUYECKask CBSI3b,
€€ BUJIbI, MEXaHU3MbI 00pa30BaHUS
KOBQJIEHTHOM CBsI3H. BomopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTb.
Crenenn okucnenus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT O
CTPOCHHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctunHbIC ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas 105151 BelllecTBa B pacTBOpe
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Knaccugukanus 1 HoMeHKIaTypa
HEOPraHM4eCKUX COECIUHEHUN.
I'enernyeckas cBsi3b HEOPraHUUECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukarus XuMHUECKUX pEaKIui B
HEOPraHWYECKON U OPraHu4eCKON XUMHH.
3aKOH COXpaHEHUS MacCChl BELIECTB; 3aKOH 1
COXpaHEHUS U NPEBPALICHUS SJHEPTUU IPU
XUMHUYECKUX PEAKIUAX

CkopocTb peakiuu. OOpaTHUMble PEaKIHH.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas padora Ne 1. «Bnusaue
pa3InYHBIX (PAaKTOPOB HA CKOPOCTH 1
XUMHUYECKON peaKinm»

11

DEeKTpONUTHYECKAs AUCCOIMALS.
[Toustre 0 BomopoaHom mokaszateie (PH)
pactBopa. Peakiiuu noHHOro oOMeHa. 1
I'mpponus opraHudecKux u
HEOPTaHUYECKUX BEIECTB

12

OKHCANTENHEHO-BOCCTAHOBUTEIIHLHBIC
peakuun. [TonsaTue 06 snekTponuze 1
pacIIaBoB ¥ pacTBOPOB COJIEH

13

KonTtponbhas pabota o pasneny
«TeopeTnveckre OCHOBBI XUMHH)

14

MeTtannsl, UX IMOJIOKEHHE B
[Tepuonnueckoi cucTeMe XUMUISCKUX
anemenToB JI. 1. MenaeneeBa u 1
0COOCHHOCTH CTpoeHUst aToMOB. O01HEe
(hbU3UYECKUE CBOMCTBA METAILIIOB

Onepatq

p 340 000 "KomnaHus "TeH3op"
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15

CniaBbl METaIIOB. DJIEKTPOXUMHYECKHUI
PAIl HANPSHKEHUH METAIIIIOB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METaJIOB (HATPHH, KT, KaIbIUH, 1
MarHui, aJJlOMUHUN) U UX COCTMHCHUI

17

XUMHUYECKUE CBOKCTBA XpOMa, MEIU U UX
COCIMHEHUH

18

XHUMHUYECKUEe CBOMCTBA IIMHKA, JKeJie3a U UX
COeIMHEHUH

19

[TpakTnueckas padora Ne 2. "Pemenue
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TEME 1
«Mertamib»"

20

Hewmeraniel, X moJ0KeHNUE B
[Teproauueckoil cucteMe XUMHUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHUSI aTOMOB

21

DuU3NYECKHE CBOMCTBA HEMETAJIIOB.
AnnoTponusi HeMeTaioB (Ha mpuMepe 1
KHCIIOpOJia, cephl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U
HUX COCOUHEHUU

23

XWMHYECKHE CBOMCTBA a30Ta, pocdopa u
HX COCAUHEHUIN

24

XUMHYECKUE CBOMCTBA yriIepoa, KpeEMHUs
U UX COSIMHECHUHN

25

HpI/IMeHCHI/IC BaKHEUIIIMX HEMETAJLJIOB U UX

COeIMHEHUH

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO
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26

O0o0011IeHIE U CHCTEMATHU3alMs 3HAHUH 110
TeMe «HemeTanney. Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKquI nu
TEPMOXHUMHUYECKUE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Pemenue
HKCHEPUMEHTANIBHBIX 3a/1a4 10 TEME 1
"HemeTtanst"»

28

Kontponbnas pabota o remam
«Metamnel» 1 «HeMeTtamibl»

29

Heopranuueckue u opranndyeckue
kucaotel. Heoprannueckue u 1
OpraHMYeCcKHe OCHOBAHMSI

30

AmdoTtepHbIe HEOpraHUUECKUE U
OpraHu4ecKue coeuHeHus. [ eneTnueckas
CBS3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xumuu B obecrieueHUn
IKOJIOTUYECKOM, SHEPTeTHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
ME/IULHBI

32

[IpencraBienus o0 OOLIMX HAYYHBIX
MPUHLUIAX TPOMBIIUIEHHOTO OTY4YEeHUs 1
BaKHEUIIINX BEIIECTB

33

YemoBek B MHUPE BEIICCTB U MAaTCpHUaIOB

34

XHMHS U 300pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34 2

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble mpeaMeTHbIE Pe3YJbTATHI OCBOCHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHus

1

TeopeTnueckne OCHOBbI OPraHN4YeCKON XUMHH

11

CdopmMupoBaHHOCTh TPEICTABICHUA O XUMHUYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XUMUU B IO3HAHHUH
SBJIIGHUW TPUPOAbI, B (OPMHUPOBAHMH MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOW IS
pelleHnss MPAaKTUYECKUX 3aqad M SKOJIOTMYecKd OOOCHOBAHHOI'O

OTHOHICHHA K CBOEMY 3J10POBBIO U HpHpOﬂHOﬁ cpeac

1.2

Brnanenue cucremoil XMMUYECKMX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroLe MIOHATHSA (Monekyna, BaJICHTHOCTb,
AEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJSPHBIA OOBEM, YIIEPOAHBIN CKEJET,
GyHKUMOHANBHAS — TpyINa, paaukal,  H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUI psAJ, TOMOJIOTHM, YTIJIEBOJOPOIbI, KHCIOPOA- U
a30TCoJepKAIIUe COCTUHEHHS, OMOIOTHYECKH AaKTUBHBIC BEIIECTBA
(yrineBogpl, KHUpbI, OEIKH), MOHOMED, OJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU U 3aKOHBI (TEopHs
XUMHUYECKOTro CTpoeHusi oprannueckux pemects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHH, (DaKTOIOTHYECKUE
CBEICHHUA O CBOMCTBaX, COCTaBe, IIOJy4eHUHM U Oe30MacHOM
UCIOJIb30BAaHUM BAKHEHIIMX HEOPraHMYECKUX M OpPraHMYeCKUX

BELIECTB B OBITY U MPAKTUUYECKON AESITEIbHOCTH YEIOBEKA

1.3

ChopMUpOBaHHOCT, YMEHHUN BBISBIATH XapaKTEPHbIE MPU3HAKH
MOHATHUM,  YCTaHAaBIMBaTh WX  B3aHMOCBS3b,  HCIIOJNB30BATH
COOTBETCTBYIOIIUE TOHITHS TPHU OMUCAHUHM COCTaBa, CTPOCHUS U

IpEeBpaIleHN OpraHnYeCKUX COeTMHEHUN

1.4

c(OpMHUPOBAHHOCTH YMEHHI HCIOIB30BATH XUMUYECKYIO CHMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpami¢HHOH) (OpMyJI OpPraHMYECKUX BEIICCTB W YPABHCHHIA
XUMUYECKUX  PEAKLUH,  U3rOTABIMBAaTBh  MOJEIH  MOJIEKYII
OPraHUYECKUX BEIIECTB JUIA MIUIIOCTPALMM HMX XUMHUYECKOTO H

MIPOCTPAHCTBEHHOI'O CTPOCHUS

Onepatop 3]0 OO0 "KomnaHus "TeH30p”
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CchopMHpOBaHHOCTh yYMEHHUI yCTaHaBIMBATh MPUHAAICKHOCTD
W3YYEHHBIX OPraHMYECKHUX BEIIECTB M0 UX COCTAaBY M CTPOEHHUIO K
15 onpenenéHHoMy Kiaccy (rpymnmne) coeauHeHUH (YriaeBoJopOibl,
' KHCJIOPOJ U a30TCOJAEP)KALINE COECIUHEHUS, BBICOKOMOJIEKYIISPHBIE
COCOUHEHMsI), [JaBaTb MM Ha3BaHMUA IO CHCTEMaTHYECKOU

nomenkarype (IUPAC)

CdopmMupoBaHHOCTH YMEHHS OMPEEISATh BUJIBI XUMUYECKOUN CBS3HU B

1.5

OpPraHWYEeCKUX COEIMHEHUSAX (OJAMHAPHBIE U KPATHBIE)

C(I)OpMHpOBaHHOCTL YMCHHA NPUMCHATH: IOJOXKCHUA TCOPUU
1.6 CTPOCHUSA OpTraHUYCCKUX BCIICCTB AM. ByTJ'IepOBa JJIsL 00BSICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

Yraesogopoael.  Kucmopomcomepkamue W a30TCOAEpkKalIue

OPraHu4CeCKHUEC COCIUHCHH. BI)ICOKOMOJIGKYHSIPHI)IC COCINHCHUA

ChopMUpOBaHHOCT, YMEHMI NPUBOAUTHL TPUBUAIbHBIE HA3BAHUS
OTAENbHBIX OPraHMYECKUX BELIECTB (ITHIJICH, MPOMMIEH, alleTUJICH,
21 ATHJICHTJIUKOMb, TIULEPHH, (eHod, (hopManbAerui, aleTanbIerus,
' MypaBbUHAsg KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBAas KHCIIOTa, TIIOK03a, (PPyKTO3a, KpaxMmal, IeJI0J03a,

TJTAITAH )

CdhopMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHNUYCCKHC CBOﬁCTBa THUITNYHBIX HpeHCTaBHTeﬂeﬁ
paSJ'II/ILIHBIX KJIaCCOB OpFaHI/I‘IGCKI/IX BCIICCTB (MeTaH, 39TaH, 3THUJICH,
2.2 MIPONWIICH, aneTwieH, Oyramuen-1,3, merunOyraaweH-1,3, OGeH3odm,
METaHOJI, 3TAHOJ, ITUJICHTIINKOIb, TIIMIEPHH, (EHOJ, arleTaabIeTH]I,
MypaBbHUHAS U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0JI03a,

aMHHOYKCYCHasl KHCJI0Ta)

CdopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
93 MEXIy TUIUYHBIMA  MPEACTABUTEISIMH  PA3IMYHBIX  KJIACCOB
OpPTaHUYECKUX BEIIECTB YPaBHEHUSIMH  COOTBETCTBYIOIIUX

XMUMUYECKUX PEaKIMH ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII

ChopMHpOBaHHOCTh ~ YMEHHS  XapaKTepU30BaTh  MCTOUYHUKHU
54 YIIIEBOAOPOAHOTO CHIPBS (He()Th, MPUPOTHBIN Ta3, Yroib), CIIOCOOBI
UX IepepaboOTKM M IPaKTUYECKOE INPUMEHEHUE IPOTYKTOB

nepepadoTKu

3 XUMHS U )KU3Hb. PacuéThl
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3.1

ChopMupoBaHHOCT, YMEHUW BIANETh CHUCTEMOW 3HaHUK 00
OCHOBHBIX METOAaX HAy4yHOrO IMO3HAHMS, UCIOJNb3YEMBIX B XUMHUHU
IpU HW3YYEHUU BEIIECTB M XWMHUYECKUX SBJICHHN (HaONIOAEHUE,
U3MEPEHHE,  HIKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOIb30BAThH
CUCTEMHBbIE XHMHYECKHE 3HAHUS [UIsI TPHUHITHS pEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BELIECTBAMH U UX

MPUMCHCHUCM

3.2

CdopmupoBaHHOCTH YMEHHMM COONMIOAATh TMpaBUia TOJb30BAHUS
XUMUYECKON TOCY/ION W JTa0OpaTOpHBIM OO0OpYAOBaHUEM, a TaKXKe
TIpaBHIIa OOPAICHHSI C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHSIMH

1O BBIITOJITHCHHU IO J'Ia60paT0pHLIX XUMHNYCCKHUX OIIBITOB

3.3

CchopmMHpoBaHHOCTh ~ YMEHMH  IJIaHMPOBAaTh U BBINOJHATH
XUMUYECKUN 3KCIIEPUMEHT (TPEBPALICHUs OPraHMYECKUX BEILECTB
IIPY HAarpeBaHuM, IOJIyUEHUE OSTUIEHA M H3Y4YEHHE €ro CBOIICTB,
KaueCTBEHHbIE DPEAKLUM OPraHMYECKUX BEIIECTB, JEHATYpaLUs
0€eJKOB IPH HAarpEeBaHUM, LIBETHbIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMHM TEXHUKU 0€30MaCHOCTHU MPHU OOpAIllEHUH C BELIECTBAMU
U J1a00opaTOpHBIM  00OpYIOBaHHWEM; TPEACTABIATH PE3YJIbTaThl
XMMUYECKOT0 OJKCIepUMEHTa B (QopMe 3alucd  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii U (popMyIMpoBaTh BBIBOJBI Ha OCHOBE

9TUX PC3YJIbTATOB

3.4

ChopMUpOBaHHOCT, ~ YMEHHMH  MPOBOJUTH  BBIYHUCICHHUS IO
XUMHYECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJTUYECTBA HCXOIHOTO
BELIECTBA WJIM MPOAYKTa PEaKlUu IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOJHBIX BEIICCTB UJIN IMTPOAYKTOB peaKHI/II/I)

3.5

C(I)OpMPIpOBaHHOCTL YMGHI/Iﬁ KPpUTHYCCKHA AHAJIU3UPOBATH
XUMHUYCCKYIO I/IH(I)OpMaI_II/IIO, MOJIy4acMyr0 M3 pPa3HbIX HCTOYHHUKOB

(cpencrBa MaccoBoii nH(popmanuu, cetb IHTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTh YMEHUW COOIIOJATh MPaBWJIA HKOJIOTHYECKU
1eJ1Iec000pa3HOro TMOBEACHUSI B OBITY W TPYIOBOW AEATEIHHOCTH B
LEIAX COXPAHEHMS CBOErO 3J0POBbS M OKPYKAIOLIEH NPUPOJHOU
Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA KUBBIC OPTaHU3MEI
ONpeIeNIEHHBIX OPTAaHUIECKUX BEIECTB, TOHMMAst CMBICI TTOKA3aTess
I[MIK (mpenenbHO MOMYCTUMOM KOHIEHTpAIMU), TOSCHATH Ha
MpUMEpax CIOCOObl YMEHBIICHHSI U MPEJOTBPALICHUS MX BPEIHOTO

BOSI[GfICTBI/ISI Ha OpraHu3M 4C€JIOBCKaA

11 KJIACC
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Kon
NpoBepsieMoro
pe3yabrarta

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl Cpe/iHero 001ero oopa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMHUU

11

Bnanenne cucremoil XWMHYECKMX 3HAaHUM, KOTOpas BKIIIOYACT:
OCHOBONOJIATAlOIINE  TOHATHA  (XMMUYECKUH  DJIEMEHT,  aroM,
9JIEKTPOHHAsT 000j04YKa aroma, S-, p-, O-3JIEKTpOHHBIE OpOHMTAIN
aTOMOB, HOH, MOJICKYJa, BAJEHTHOCTh, 3JCKTPOOTPHUIATEIIEHOCTD,
CTENEeHb OKHUCJICHMs, XMMHYECKash CBS3b, MOJb, MOJSIpHAsS Macca,
MOJIAPHBIM O00BEM, KpHCTAUIMYECKas PEMIETKA, TUIBI XUMHUYECKHX
peakuui (OKHCIIMTEIbHO-BOCCTAHOBUTEIILHEIE, JK30- H
SHAOTEPMHUUCCKUE, PEAKITMU HOHHOT'O 0OMEHa), PacTBOP, AIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTHYCCKAsT JIUCCOIMAINS, OKUCIHUTENb,
BOCCTAaHOBHUTEJIb, CKOPOCTb XHUMHYECKOH PEaKIUH, XUMHYCCKOE
paBHOBECHE), TEOPHH M 3aKOHBI (TCOPHUS AICKTPOIUTHUYCCKOM
nucconumanuu, Ilepmoanueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHMS MacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHHA SI3bIK XUMHUH,
(haKkTONOrMYeCKUE CBEJICHUS O CBOWCTBAX, COCTaBe, IOJYYCHUU W
0€30IMacCHOM UCIOJIb30BAHUU BAKHEHIIIMX HEOPTaHMUECKUX BEIIECTB B

6BITy n HpaKTquCKOﬁ JCATCIBbHOCTHU YCJIOBCKA

1.2

ChopMHpPOBaHHOCTh YMEHHMI BBISBIATH XapaKTEpPHBIC MPH3HAKH U
B3aMMOCBSI3b M3YYEHHBIX IMOHATHH, NMPHUMEHSITh COOTBETCTBYIOLIUE
MOHATUS TIPU OIHCAaHUM CTPOCHUS M CBOMCTB HEOPraHUYECKUX
BEILIECTB U MX IPEBpAIICHUN; BBIABIATh B3aHUMOCBI3b XUMUYECKUX
3HAHUHN c MOHATUAMU u IIPEACTABICHUSIMU IpYrux

CCTCCTBCHHOHAYYHBIX ITPCAMETOB

13

BJ'IaI[eHI/IC OCHOBHBIMU MCTOJAMH HAYYHOI'O IIO3HAHUS BCHICCTB U
XUMHYECKUX SBIICHHUI (Ha6J'II-OI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJICJTUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHI OMPEAENsATh BaJCHTHOCTh U CTENEHBb
OKHCIICHUSI XMUMHUYECKHX DJIEMEHTOB B COCIUHEHUAX PA3IUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsI3M  (KOBAJICHTHAs, HWOHHAaH,
MeTalInuecKasi, BOJIOPOJHAs) B COCIMHEHUSIX, TUIT KPUCTALITUYECKOM
PEHIETKH KOHKPETHOrO BelllecTBa (aTOMHAs, MOJIEKYJIIpHas, HOHHAs,

MeTaInuecKasi)

1.5

ChopMHupoBaHHOCTH YMEHHI ONPENENSITh XapaKTep CpeAbl B BOTHBIX

pacTBOpax HEOPraHMYECKUX COCAMHEHUM

Onepatop 340 000 "KomnaHus "TeH3op"
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ChopMHpOBaHHOCTh  yMEHHUSI  KJIacCU(UIUPOBATh  XHUMHUYECKHE
pPEaKLMH 1O pa3IMYHbIM MPU3HAKaM (YHCIy U COCTAaBY pearupyromumx
1.6 BEIIECTB, TEMJIOBOMY OJ((EeKTy peakii, H3MEHEHHIO CTeleHeH
OKHCJICHHMS  DJIEMEHTOB,  OOpaTUMOCTM  pPEaKLUH,  Y4acTHUIO

KaTajau3aTopa)

ChopMrpoBaHHOCT, YMEHUH COCTaBISATh YpPAaBHEHUS peakLUil
17 pPa3IMYHBIX THIIOB, IOJHBIE W COKpPAUIEHHBIE YpPAaBHEHUS pEaKLUN

HOHHOI'O 06M€Ha, YUUThIBasA YCJIIOBHA, IMPHU KOTOPBIX 3THU PCAKIUU

UIYT 10 KOHIIA

ChopmHupoBaHHOCTD YMEHUU POBOJUTH peakuuu,
18 MOATBEPIK JAIOLIHE KaueCTBEHHBIN COCTaB Pa3INYHbIX
HEOPTaHWYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM NYTEM HOHBI,

MNPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HCOPTraHNYCCKUX BCILICCTB

CdopMrpoBaHHOCTh YMEHUI PacKpbIBATH CYIIHOCTHh OKHUCIIUTEIbHO-
1.9 BOCCTAHOBUTENIBHBIX peaxkuin IIOCPEACTBOM COCTAaBJICHUS

AJIEKTPOHHOrO OajaHca 3TUX peakuuit

110 ChopMupoBaHHOCTH YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMUMUYECKOH peakiuy OT Pa3Iu4HbIX (GaKTOpPOB

ChopMUpOBaHHOCT YMEHUH OOBSACHATH XapakTep CMEIICHUS
1.11 XUMHUYECKOT0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3IECHCTBUS

(mpunnun Jle [aTenbe)

2 OO61mas u HeopraHuveckasi XuMus

CdopmupoBaHHOCTh YMEHUN packpbiBaTh cmbich [lepuoanueckoro
3akona  J[.W. MenneneeBa  u JEMOHCTPHUPOBATh ero

2.1
CHCTEMATH3HPYIONIYI0, OOBSICHUTENPHYI0O W  IMPOTHOCTHYECKYIO

byHKIUN

ChopMHpOBaHHOCTE ~ YMEHMH  XapaKTepU30BaTh  3JIEKTPOHHOE

CTPOCHHE AaTOMOB XMMHYECKHMX 3JIEMEHTOB |—4  mnepuonoB
Ilepuognueckoi CHUCTEMBl  XHMHUYECKHX  3inemeHTtoB .M.
29 MeHnieneeBa, HCIONB3Ys MOHSITHSA «S-, P-, d-3JIEKTPOHHBIC OPOUTAIN,
«QHEPTreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHYECKUX DJIEMEHTOB U MX COCIMHEHUU IO IEPUOIAM U
rpynnam lleproanueckoin cUCTEMBI XUMHUUYECKUX 3yieMeHToB [[.M.

Menneneesa

CdopmrpoBaHHOCTh YMEHHMI XapaKTepHu30BaTh (OMUCHIBATH) OOLIME

2.3 XHMHYECKHE CBOMCTBA HCOPraHNMYCCKUX  BCHICCTB  PaA3JIMYHBIX

KJIaCCOB, IMMOATBCPKAATE CYHICCTBOBAHHNE T€HETUYCCKOM CBSI3U MCKOY
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HCOPraHNn4CCKUMU BCIICCTBAMU C IMIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

ChopMHpOBaHHOCTh YMEHUH  yCTaHABIWBATh IPHHAICKHOCTD
24 HEOPraHMYEeCKHX BEIIECTB 110 UX COCTaBy K ONpPEAEIEHHOMY KJ1accy
(rpynne) coequHeHu (MpocThie BEIeCTBa — METAUIbl U HEMETAILIBL,

OKCH/Ibl, OCHOBAHHUSI, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIbI, COJIH)

ChopMHpPOBaHHOCTb YMEHHH HCIIOIB30BaTh XUMHUECKYIO CUMBOJIMKY
JUISL COCTaBJIeHHsT ()OPMYN BEIIECTB M YPAaBHEHHH XUMHYECKUX
55 peakuuii, cucremarnyeckyto HomeHkiatypy (IUPAC) u tpuBuanbHble
' Ha3BaHUS OTIEIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHBIN ra3, aMMuak, rameéHas M3BeCTb, HErami€Has H3BeECTb,

IMUTBCBAAd coda, MUPUT U z[pyrI/Ie)

CdopMrpoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB  Pa3IMYHbIX
2.6 KJIACCOB, IOJITBEPK1aTh CYIIECTBOBAHNE T€HETUYECKON CBA3H MEXKIY
HEOPTaHWYECKUMHU  BELIECTBAMHU  C  I[IOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKIII/Iﬁ

ChopMHpOBaHHOCTh ~ YMEHMH  IUIAHUPOBATH U BBINOJHATH
XUMUYECKUH HKCHEpUMEHT (pasioKeHHe MEepOoKCUAa BOAOPOAa B
IPUCYTCTBUH KaTaIM3aTOpPa, ONpPEAETICHUE CPe bl PACTBOPOB BEILLIECTB
C IOMOIIbI0 YHHBEPCAJIBHOIO WHIMKATOPA, BIUSHHE Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUYECKOM pPEaKLUH, PEAKIUHd HOHHOTO
0o0MeHa, KaueCTBEHHbIE peaKkI Ha Cyiabdar-, KapOoHaT- U XJIOPHJI-
2.7 AQHHOHBI, HA KATUOH aMMOHMS, PELICHNE SKCIIEPUMEHTAIbHBIX 3a/1a4
no remaM «Metab» 1 «HemeTarmis») B COOTBETCTBHH C PAaBUIIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpallleHMH C BEIIeCTBAaMH U
7a00paTOpHbIM ~ OOOpPYAOBAaHUEM;  NPEACTABIATH  PE3YJIbTaThl
XMUMUYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHH
COOTBETCTBYIOLIMX peakuuil U (opMyIupoBaTh BHIBOJBI Ha OCHOBE

9TUX PC3YJIbTATOB

CdopmMupoBaHHOCTH YMEHHMM COONIOAATh TIPaBHJIA TOJIH30BAHUS
58 XUMUYECKON TMOCynoN U 1abopaTopHbIM O0OPYIOBAaHHEM, a TaKKe
IIpaBHJIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKITUSIMHU

110 BBIITOJIHCHHIO na60paToprlx XUMHUYECKUX OIIBITOB

ChopMupoBaHHOCT, ~ YMEHHMIl  XapaKTepu3oBaThb  XHUMHYECKUE

2.9 IMPOLCCCHhI, JIC)KAIIUEC B OCHOBC ITPOMBIIIJIICHHOI'O MMOJYUCHUA cepHoﬁ

KHUCJIIOThI, aMMHaKa, a TaKxX¢C C(I)OpMHpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00
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06IJ_II/IX HAayYHBIX TPUHOUIIAX U  3KOJOTHMYCCKUX npo6ﬂeMax

XUMHUYCCKOr'O IIPpOU3BOACTBA

XUMUS U KU3Hb. PacuéTel

3.1

ChopMUpOBaHHOCTE TIPENCTABICHUH 0 XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMHHM B IO3HAHUU
SBJICHUH TPUPOIbI, B (OPMHUPOBAHWU MBIIUIICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKUIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAWMOH s
pelieHrsT TPAKTHYECKUX 3aa4 W DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Cpesie

3.2

ChopmHupoBaHHOCTD YMEHUI KPUTHYECKU aHaJIU3UpOBATh
XUMUYECKYI0 HH(OpMAIHIO, TOTY4aeMyl0 U3 pPa3HbIX MCTOYHHKOB

(cpencTBa MaccoBOi KOMMYHHKAIINH, ceTh IHTepHET u npyrue)

3.3

CdhopMupoBaHHOCTh YMEHHUH COONMIOJATh MpaBUIa IKOIOTHYECKU
11e1€CO00pa3HOro MOBEACHUsI B ObITY M TPYAOBOH JEATENbHOCTH B
LENAX COXPaHEHHs] CBOErO 3JI0POBbSI M OKPYKAIOLIEH MNPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS HAa JKUBBIE OPraHU3MBI
ONpEeNeNEHHBIX BEUIECTB, MNOHMMAasg cmbica mnokazarens [IJIK,
MOSICHATH Ha IPUMEPAX CIIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHHS UX

BpCIAHOro BOSI[GfICTBI/IfI Ha OpraHuv3M 4C€JIOBCKaA

3.5

C(pOpMHpOBaHHOCTL yMeHI/Iﬁ IIpOBOAUTDH BBIYHCIICHUA C
HCIIOJIb30BAHUCM TIOHATUA «MaACCOBAadg AOJIA BCUHICCTBA B PAaCTBOPCH,
00BEMHEIX OTHOIIECHHUI Ta30B npru XUMHYCCKHUX PCAKIHUAX, MACChI
BCIICCTBA UJIN 00BEMa ra3oB 10 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
MacCc HIIn O6’LéMy OJHOI'0 M3 YYAaCTBYKOIIHUX B PCAKIHUHU BCIICCTB,
TCIIJIOBOI'O B(I)(beKTa pCaKu Ha OCHOBEC 3aKOHOB COXpPaHCHUA MACChI

BCIICCTB, IMPCBPAIICHUA U COXPAHCHUS SHCPIrUU

Onepatop 340 000 "KomnaHus "TeH3op"
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

1 TeopeTnyeckre OCHOBBI OPTaHUYECKOW XUMUH

[Ipenmer opraHMyeckoll XHUMUU: €€ BO3ZHHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B
1.1 MOJIYYEHUH HOBBIX BEIIECTB U MATEPUAIOB. T€OpUsl CTPOECHHS OPraHUYECKUX

coenunennit A.M. byrnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CtpykrypHble (OpMyNbl OpraHHYEeCKMX BellecTB. [oMmonorus, H3oMepus.
1.2 XHUMHYECKasi CBSI3b B OPraHUYECKHX COCIUHEHUSAX — OJAMHAPHBIE W KpaTHbIC

cBs3u. [IpencraBienue o kiaaccupuKaIuyu OpraHUuIECKUX BEIICCTB

13 HOMCHKJ'IaTypa OPraHu4CCKUX COeIUHEHUI (CI/ICTCMaTI/I‘-ICCKa}I) 1 TPUBUAJIIBHBIC
Ha3BaHUS BaXKHEUIIINX HpCﬂCTaBHTeHeﬁ KJIaCCOB OPTraHUYCCKUX BCUICCTB

2 Yrieromopoas

AJNKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psa. MeraH M 3TaH —
91 npocTeiire MpeACTaBUTENN AJKAaHOB: (PU3MUECKHE M XUMHUYECKHE CBOICTBA
(peakuu 3aMelIEHWsT M TOPEHHUs), HaXOXJACHUE B NPUPOJE, MOIyYCHHE HU

IIPUMEHEHUE

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUU psifl. DTWIEH W MPONHIEH —
29 IpOCTeHIne MPEICTaBUTENIN aJKEeHOB: (U3NYECKUE W XMMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHUS, TUIpPATAIUU, OKHUCICHHUS U

MOJIMMEPHU3alliN ), IOTy4YeHHE U TPUMEHEHNE

Ankanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHeHIIne
2.3 XMMHYECKHE CBOMCTBA (peakuus noaumepusanun). [lonydenne cuHTETHYECKOT O

Kay4dyKa U pe3UHBI

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTHYECKUN psill. ALICTHIICH —
54 MPOCTEUIINNA TIPECTABUTENh AJKMHOB: COCTaB, CTPOCHHE, (DHU3NYECKHE W
XUMUYECKHE  CBOWCTBA  (peakuWW  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS,

rupaTalyu, TOPeHusl), HoAydeHHe U MPUMEHEHNE

Apenbl. benzon: coctaB, cTpoeHue, (pu3MuecKHMe M XMMHUYECKHE CBONCTBA
(peakuu TajlOreHUPOBaHUS M HHUTPOBAHUS), IOJyYCHHE U TNPUMEHEHHE.
55 Tonyon: cocraB, cTpoeHue, (pu3nuecKre M XMMHUYECKHE CBOMCTBa (peakiuu
raJIOTeHUPOBAHUSI U HUTPOBAHUS), MOITYYEHHUE U NMPHUMEHEHHE. TOKCHYHOCTh
apeHoB. I'eHeTndeckas CBA3b MEXAY YIIIEBOAOPOJAMH, IPHUHAIEKAIIUMU K

PAa3JIMIHBIM KJIaCCaM
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[IpuponHble MCTOYHUKM yriieBOAopondoB. IIpupoaHbi ra3 u mOMyTHBIE
HedTsHbIe Ta3bl. HedTh 1 e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
2.6 NEPEroHKa, KPeKUHI (TePMUYECKHI, KaTaluTU4ecKuil), nmuponus. IIpomykrsl
nepepaboTKu HeTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHbII

YroJjib 1 IpOAYKTHI €TO Hepepa60TK1/1

3 Kucnopoaconepxarniye opraHu4ecKiue COeTMHESHUS

[IpenenbHble OOHOATOMHBIE CHOHUPTBL. MeETaHON M JTAaHOJI. CTPOCHUE,
(u3nueckue U XMMHUYECKHE CBOWCTBA (pEaKlMU C AKTUBHBIMHU METaJlIaMU,
rajJjioreHoBOJIOpOJlaMi, TOpEHHUE), MpPUMEHEHHUE. BOomopo/HbIEe CBSI3U MEXIY
31 MOJIEKYJIAaMH CIIUPTOB. JIelicTBME METaHOa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.
' MHOroaroMHbIe CIIUPTHL. DTUICHTJIMKONb U TIUIEPUH: CTPOSHUE, (hU3HUECKHEe
U XUMHUYECKHME CBOMCTBa (B3aUMOJACHCTBHME CO IIEJTOYHBIMU METaulaMH,
KAueCTBEHHAsI PEaKiMsg Ha MHOTOaTOMHbIC CIUPTHI). JIeHCTBUE HA OpraHu3M

YCIOBCKaA. HpI/IMeHeHI/Ie TIIMOCprUHA U STUJICHITIMKOJIA

39 @®eHon: CTpOeHHE MOJEKYNbl, (U3HUEeCKHUEe U XUMHYECKHE CBOMWCTBA.

ToxcuunocTh penona. [Ipumenenue dpenona

Anpaeruapl U KeToHbl. DopManbieru, aneranbIerul: CTpoeHue, GU3nIecKue
3.3 U XHMHYECKHME CBOMCTBa (peakiUMM OKHCICHUS M BOCCTaHOBJICHUS,

Ka4CCTBCHHBIC peaKL[I/II/I), MOJIY4YCHHUC U ITPUMCHCHUC

OnHOOCHOBHBIE MpefieNbHbIe KapOOHOBbIE KHUCIOThl. MypaBbuHas U yKCyCHas
KHCJIOTBI: CTpPOEHHE, (PU3NYECKHE U XUMHUYECKHE CBOWMCTBA (CBOMCTBA, OOIIME
3.4 JUI KJacca KHUCJIOT, Peakuus >Tepu(uKaluu), MOITy4eHUE U IPUMEHEHUE.
CreapuHoBas U OJIEMHOBAs KUCIOTHI KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. MBIJIa KaK COJIY BBICIIIMX Kap6OHOBI>IX KHCJIOT, UX MOIOIIEC I[CﬁCTBPIG

CrnoxHble 2QUpbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3.5 a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornueckas ponab

KHUPOB

VYrieBoapl: cocTaB, Kiaccu(UKaius yriaeBoaoB (MOHO-, AU- U IOJIUCAXapHb).
['moko3a — mpocTeiiuii MOHOcaxapH: OCOOEHHOCTU CTPOEHMSI MOJIEKYJIBL,
bu3nYecKue W XHWMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE C THUIPOKCHIOM
memu(ll), okucieHnme ammmadHBIM  pacTBOpoM  okcuma  cepebpa(l),
3.6 BOCCTAaHOBJICHHE, OPOYKEHHUE TIIIOKO3bI), HAXO0XKJEHHE B MPUPOJIE, TPUMEHEHUE,
o6uonoruueckas ponb. @orocunres. OpykTo3a Kak u3oMep riroko3bl. Kpaxman
U 1IeJUII0JI03a KaK IpUpoAHble noaumepsl. CTpoeHne KpaxMaia U LEUII0JI03bI.
dusnueckue U XMMHUYECKHE CBOMCTBA KpaxMmaya (THAPOJIN3, KaueCTBEHHAs

peaKIus C HOJIOM)

4 A3oTcozaeprKale opraHu4eckue CoeqMHEHus
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AMUHOKHCIIOTBI KaK aM(I)OTepHBIe OpPraHn4CeCKUC COCIUHCHUA. duznueckue u
4.1 XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha npuMepe FJII/ILII/IHa). buonorugeckoe

3HAaYECHUE aMUHOKMCIIOT. [TlenTrant

benky Kak TPUPOAHBIE BBICOKOMOJIEKYISIpHBIE coequHeHus. [lepBudHasi,
4.2 BTOpUYHAsI M TPETUYHAs CTPYKTypa OenkoB. XMMHUECKUE CBOICTBA OEJKOB:

TUIPOJIN3, ICHATYPAIHs, KAYECTBEHHBIE PEaKIIUU Ha OCIIKHI

5 BbICOKOMOIIEKYIISIPHBIE COEAMHEHHUS

OcCHOBHbBIE TIOHSITHUS XUMHHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUIN: MOHOMEp,
51 NOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTENEHb IOJMMEPU3ALUU, CPEeIHss
MosekyisgpHas macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COCIMHEHHH — nmojaumMepu3anus U IMOJIMKOHACHCAUA

3KCHCpI/IMeHTaHBHLIC MCTOABbI H3YUCHUA BCIICCTB U HX npeBpameHI/Iﬁ:

5.2 O3HAKOMJICHUE C 06pa3uaM1/I NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

njIacTtMacc, Kay4yKkosB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyyKa U pC3UHbL

11 KIIACC

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1 TeopeTnueckre OCHOBbI XUMUU

XuMu4eckui aaeMeHT. AToM. Sapo aToma, H30TOIBL. DJIEKTPOHHAs 000JI0UKa.
11 DHepreTHyecKrue YPOBHH, TIOAYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacipeieleHHs] SJIEKTPOHOB MO0 OPOUTAIISIM B aTOMAaxX 3JIEMEHTOB

HEPBbIX YETHIPEX MEPHOAOB. DIEKTPOHHAs! KOH(UTYpalusi aTOMOB

Ilepunonnueckuii 3akoH u lleprogmyeckas cucTeMa XMMHYECKHX JJIEMEHTOB
J.N. MenpaeneeBa. CBs3b NEPHOINIECKOT0 3akoHa U [lepuonnueckoi cucteMbl
12 xumudeckux aaemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB XHUMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB I10 TpyIIaM U MEPUOJaM.

3HaucHUE MNEpruoANYCCKOro 3aKOHa B pa3BUTUHU HAYKHU

CTpOCHI/IC BellecTBa. XHMHUYECKas CBA3b. Buubl XAMHYECKOH CBSI3U
13 (KOBaJ'IeHTHaH HCIIOJApHAaA W IIOJIApHAasA, HWOHHAasd, MeTaJ'IJ'II/I‘IeCKaH). HoHnbr:
KaTUOHLI U aHUOHBLI. MeXaHu3MbI O6pa30BaHI/I$I KOBQJICHTHOM XMMHYSCKOM

cBs3M (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN ). BomoponHas cBs3b

14 BanenTtHocTs. DiekTpooTpULiaTenbHOCTh. CTENEHb OKUCICHUS

15 BemectBa MOJICKYJIAPHOTI'O U HEMOJICKYIISIDHOI'O CTPOCHU . 3aKOH IMOCTOSHCTBA

cocTapa BenlecTBa. THUIIbI KPUCTAJINYCCKUX peI_HéTOK. 3aBHCHMOCTH CBOICTBA
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BCIICCTB OT THIIA KpHCTaHHHqCCKOﬁ peI_HéTKI/I. Ilonstue o AUCTICPCHBIX
cucremax. VICTUHHBIE U KOJJIOWUIHEIE PacTBOPHI. MaccoBas 1075 BEIIECTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenkmarypa

HCOPraHN4YC€CKNUX BCIICCTB

1.7

XuMuueckas peakuus. KJ'IaCCI/ICI)I/IKaI_II/IH XUMHNYCCKHUX peaKHI/Iﬁ B
HeopFaHquCKOﬁ u opraHquCKoﬁ XHMHH. 3aKOH COXpaHCHHA MACChl BCIICCTB,

3dKOH COXpPAaHCHUA U IMPCBPAIICHUA DHCPIUN ITPH XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTh peakin, e€ 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOPOB

1.9

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE PpaBHOBECHUC. q)aKTOpLI, BIMAIOIIKMEC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunmun Jle [larense

1.10

OnekTponutryueckas auccounanus. CuipHble U cinabble annekTponuthl. Cpena
BOJHBIX PpacTBOPOB BCHICCTB: KHCIIAA, HeﬁTpaJ'[BHaf[, arejioyHas. PeaKIII/H/I

HOHHOrO 00OMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIC pCaKknuu

Heopranuueckas xumust

2.1

Hewmeramnsl. [lonoxenue HemeramioB B [leproanueckoil cucteMe XUMUYECKUX
anemenToB [I.M1. MenaeneeBa 1 0COOCHHOCTH CTpOeHUs aToMOB. Dusnueckue

CBOMCTBa HEMETAUIOB. AJUIOTPONMSI HEMETAJUIOB (Ha IMpPUMEpPE KHUCIOpOa,

cepsl, pocdopa u yriepona)

2.2

XVMUYECKUE CBOWCTBA BaXHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dbocdhopa, yriaepoga ©W  KpeMHHS) M HUX  COSAUHEHUW  (OKCHJIOB,
KHCJIOPOJICOJICPKAIUX KHUCIIOT, BOJOPOJHBIX coenuHeHwmit). [IpumeHeHue

Ba)KHEHUIIINX HEMETAJIJIOB M MX COCI[I/IHCHI/Iﬁ

2.3

Meramibl. Ilonoxenue meramioB B Ilepuonnueckoil cucreMe XUMUYECKUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHHSI DJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaJ10B. O011Me Pu3nueckue cBorcTBa MeTauoB. CIUIaBbl METAJUIOB.

ONEeKTPOXUMHUYECKUHN Psii HAIPSDKEHUN METAILIOB

2.4

XUMHUYECKHE CBOMCTBA BaXXHEMIIMX MeTAJJIOB (HATpUl, Kalud, KaJbIuM,
MarHui, aJlfOMUHUHN, IIUHK, XpOM, XKeJIe30, Mellb) U uX coenuHeHui. OO0mue

crocoObl MoTy4YeHHs MeTalioB. [IpruMeHeHne MeTansoB B ObITY U TEXHHUKE

2.5

I'eneTndeckas cBI3b HCOPraHNYCCKUX BCUICCTB, IPUHAJICKAIIUX K PA3JINIHBIM

KilaccaM

XUMHSA U )KU3HD
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Poapr xumuu B oOecrneueHUU BKOHOFHHGCKOﬁ, 3HepTCTH‘leCKOI>'I U IHIIEBOU
3.1 6C3OHaCHOCTI/I, Pa3BUTHUU MCIAUIIUHBI. Ilonsatue o HAaYYHbIX MCTOHAX IMMO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

[IpencraBnennss 06 OONTMX HAYYHBIX TPUHITUIIAX TPOMBIILIEHHOTO IMOTYYEHUS
BOXHEHIIMX BEHIECTB. YETOBEK B MHUPE BEIIECTB M MATEPHUAIOB: BaXKHEUILINE
3.2 CTPOUTENIBHBIE MaTepHUalbl, KOHCTPYKIMOHHbIE MaTepHalibl, KPACKH, CTEKJIO,
KepaMHKa, MaTepUaIbl Ui JIEKTPOHUKH, HAHOMATEpHAJbl, OPraHUYECKUE U

MUHEpaJIbHBIE yI00pEHUS

XuMus Hu 3J0POBLC UYCJIOBCKA: IIpaBUJIa MCIIOJIb30BaHUA JICKAPCTBCHHBIX
3.3 npemnaparos, IIpaBUJia 0C30I1aCHOr0 HCIIOJIb30BaHUS npenapaTroB OBITOBOM

XHMHH B IIOBCEIHEBHOM JKU3HHU
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ I'abpuensta O.C., Octpoymon W.I'., Crankos C.A.
AxknmonepHoe oduiectBo «M3aatensctBo «lIpocBenienne»
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Crangkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

VYpoxu xumun B 10 kiacce. ba3oBsiit ypoBenb. Metoaudeckoe nocooue. O. C.
labpuensan,U. I'. Octpoymos, C.A. CnaakoB. M. [Ipocsemienue

VYpoxku xumuu B 11 kiacce. bazoBsiit ypoBenb. Metoaunueckoe nocodue. O. C.

INa6puensn,U. I'. Octpoymos, C.A. Cnaakos. M. IIpocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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