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HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHeix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom KoHmenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOLIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHU «CTpaTterud pas3BuTUsl BocnuTanus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, Pe3ydbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHU3alllK, SBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM peau3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o0Opa3oBaHHE
oOydJaromuxcs Ha YpOBHE CpeaHero ooiero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COJEpPKAHUE U IOCTPOEHUE KOTOPOTO ONpEAEIEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHeuu@uKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopazoBanus B Poccutickoit denepanum.

XuMuUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYpHI.
Ona BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIJaHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpY)KAloIeM MHUpPE Kak O €IUHCTBE
MPUPOABl M YENIOBEKa, KOTOpoe (PopMUPYEeTCs B XMMHH Ha OCHOBE TOHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMM M BO3MOXKHBIMU 00JIACTAMHU IPUMEHEHHS.



TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HalpaBjieHa Ha pelIeHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOJOJKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUS»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKONW XMMUHM (C BKIIFOUCHHUEM 3HAHUN M3 OOIICH XMMUU) U
oprannyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHUN XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO YydeOHOro MaTrepuaia u O00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeeiIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOoW XWMHUH BEIIECTBa
paccMaTpHUBAIOTCSd Ha YPOBHE KJIACCHYECKOW TEOPUH CTPOCHUS OPraHuYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
NpelCcTaBleHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOIOTHYECKH
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOU PEaKIUU.

[lon HOBBIM yrjaoM 3peHHS B TpeaAMeTe «XUMHUS» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XAMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETCOPETUICCKUX M METOOJIOTHUYECKUX TTO3HITHH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIHMH HTOro 3aKkoHa — OT
o0o0maroiiei 10 00bSICHAIONIEH U TPOTrHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLMSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEKaHus nomnojnserca B kKypcax 10 m 11 xiaccos
AJIEMEHTAMH COJEPKaHUSA, HUMEIOIIMMH KYJIbTYPOJIOTUYECKUI W TPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIBLHOM U IPAKTUYECKOMU
JEATeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKH OCMBICIMBAThL WH(OpMAIUIO U
OPUMEHATh €€ I TONOJIHEHUS] 3HAHWUM, PEIIEHUS WHTEIJICKTyaIbHbIX H
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 11e10M conepxanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOydarolmuXcs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAaHUS
dbunocopckux uaeH, TaKMX Kak: MaTepHAIbHOE E€IUHCTBO HEOPTaHHMYECKOTO U
OpraHUYeCKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUNA NYyTEM OSKCIEpPUMEHTa U
pelieHrss TPOTHBOPEUYMM MEXAy HOBBIMH (dakTaMd UM TEOPETUUYECKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKHUX MpodiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTHS W COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHWsl M TOCTPOSHUS TMpeAMeTa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JIEMCTBUM, HMEIONMX 0a30BO€ 3HAYEHUE JUIS
pPa3TUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOiieM, TIOUCKa, aHaiu3a U
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITa IPAKTUYECKOM
U HCCIIEIOBATEIIbCKON ESATEIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B MO3HAHHU
XUMHUHU.

B mpakTthke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus, IPU OMPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeH HU3YYCHHS IMpPEIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEIACICHUIO LENEH H3Yy4YEeHUs
MpEIMETA SIBJISIETCS BIIOJHE ONPAaBJAaHHBIM.

CornacHo JaHHOM TOYKE 3pPEHHUs TJABHBIMU LENSMH H3Y4YEHHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (QopMHpOBaHME CHUCTEMbl XHMHYECKUX 3HAHUM KaKk  BaxKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Uil MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHHI U CITIOCOOOB JICSITEIHLHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUEM MPaBUII
0e301acHOro oOpaIieHus ¢ BEIIECTBAMH.

Hapsiay ¢ atumMm, conepxkarenibHas XapakTEepUCTHKA LEelel U 3a1ad u3yyeHus
npeaMeTa B mporpaMMe Mo XUMHUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CeroaHs B
NpenojaBaHud  XUMUU B OOJbIIEH  CTemeHW OTHaércs  MPearnodYTeHUE
MPAKTUYECKOM KOMIIOHEHTE COJiepKaHusg OOyd4eHHS, OPUCHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTEIbHON OpraHU3aliy, BIAJICIOIIET0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL peUISHUS TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ 3TUM mNpu U3YYEHHH TMpeaMeTa «XHUMHSI» JOMUHHUPYIOLIEe
3HauYEHUE MPUOOPETAIOT TaKKE 1S U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXcsi KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITIETEHIU), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI Pa3IMYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs TpoOseM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaIHH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBbITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3HIIHMA
AKOJIOTUYECKON O0€30MaCHOCTU XapakTepa BIMSHUS BEIIECTB M XHUMHYECKUX
MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, HHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENTEHO TPHOOPETATh HOBBIC
3HaHUS MO XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BAThH



COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJI MOUCKA M aHaiu3a y4eOHOH U
HAy4YHO-TIOMYJISIPHON HH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U MPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TYMaHHCTHYECKOU
HaIpaBICHHOCTH XUMHH, €€ Ba)XHOW pOJM B PEIICHUU TIOOATBHBIX HpoOsieM
PalMOHAILHOTO MPUPOIONOIB30BAHMS, TIOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXpaHEHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpexHOro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pELICHUM B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSD)
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
PEIMETHI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1
gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopust CTpOEHUsT OpraHUYeCKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o KiaccupuKaluu opraHuyeckux BemiecTB. HomeHnkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HaKOMJICHHE C o0pa3laMyd OpPraHMYeCKUX BEIIeCTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHMYECKUMU psA. MeTaH W dTaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTEIN AaJKEHOB: (U3NYECKHE W XUMHYECKHE CBOWMCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). [lomydeHre CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TaJOT€HUPOBAHUS, TUApaTallHH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue,  uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOdyYeHue u npumerenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(Tanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oO0pa3lamMy IUIaCTMAacC, KaydyyKOB M PE3HMHbI, KOJUIEKIUU
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncrnennuss 1mo ypaBHEHHIO XUMHUYECKOM peakiuu (Mmaccel, 00BEMa,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METaHOJIA U 3TaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIMH ), [IOJYyYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAas KHUCJIOTHI KakK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c1oxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(pUKauMs ~ yrieBoaoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHas PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJICUCTBHE TJMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHnyeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benku Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAas CTPyKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX IPEBPALLECHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peaKLUu OEIKOB.

BbIcOKOMOJIEKYISIPHBIEC COCAMHEHUA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIBHBIE METOABl HM3YYEHHsI BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISETCS 4YE€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorus:: NnUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000JI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO opOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U
(KoBaJIEeHTHAsl HEMOJISIpHAsT M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWs KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATENIHHOCTD.
Crenenb okuciienus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa taonui «llepuoandeckas cucrema xumuueckux siaementoB JI. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuud HOHHOrO oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKI[AN.

Pacuérunle 3a/1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUETHl C HCIOJB30BAHUEM IOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHUsS HEMETaJIoB (Ha mpuMmepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCAUHECHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH Pl HANIPSYKEHUM METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB W WX NPEBPAILCHUN:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IIeJIoYeH, KaueCTBEHHbIC PEAaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CITU OJTHO
U3 BEILECTB UMEET MPUMECH.

XuUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIICHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB M MATECPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
ya00peHus.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: MPABHWIIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3y4yeHUW oOOmEed u
HEOpraHn4YecKor xuMuu B 11 Kitacce oCymiecTBIISIETCS Yepe3 MCIIOJb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIM (PakT, THIoTe3a, 3aKoH,
TeOpHus, aHallu3, CHUHTE3, KiacCU(UKaIUsI, TMEePHOJINUYHOCTh, HAOIIOJEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEIWYMHBI U CIUHUIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa30oBaHus SBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUINI 6a30BON HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XJIAaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIBHONM M TMPAKTUYECKOW EATETbHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIAX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOro M 0Oe3omacHOro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI 1EHHOCTU TMPaBUI HUHIAUMBHUAYAJbHOTO U  KOJUIEKTHBHOIO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUECHHIO Mpodeccuil pa3inuyHOro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aniuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX Bpel OKpYKarouen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTHYECKOM HANpPABICHHOCTH W Ba)XXHOW pOJIH B
CO37aHUM HOBOW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
VCHEIIHOTO TPpyAa H OKOJOTUYECKH KOMQPOPTHOW IKM3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIW3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALIUSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEINBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJla B pa3iuyHbIX cepax npodeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHPGJIMCTHI)IG) 06IIICHay‘1HBIe MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTDL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTH oOyyJaromuxcs WCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH U  PETYISATUBHBIMHU
JICUCTBUSIMMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3a/aBas IapaMETPbl W KPUTEPUH MX
TOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS ISl OOBSCHEHUS! OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYKIeHUsI (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIMI.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSTENFHO TIPOTHO3UPOBATH €0 Pe3ysbTaT, (HOpMYIUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIpPAaBOYHBIE MOCOOUs,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MIPEJICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMON JJisI BBINOJTHEHUS Y4YEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

OBJjajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU A€HCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMel pe3yJbTaTOB TMO3HABATEIBHOU JEATEebHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOeKTa U (GOPMYIHPOBATH BHIBOJbBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMA B
X071 00CYXJIeHHUSI © 0OMEHA MHEHHUSIMH.

OBiaieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOpPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHaIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUUYECKUX 3a]1a4
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATEIBLHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJEp)KAlllMe COEIUHEHHS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUYECCKHE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBIISITH XapaKTepHbIC TMPU3HAKUA TOHSITHM,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHkinarype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAs KUCIIOTA, MIIIOK03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa jjisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(hOpMUPOBAaHHOCTh ~ YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH, MPOMWJIEH, alleTHUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XHMHUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEepepadoOTKH;

c(hOpMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WU MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJAJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OoCyJIoM W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBITOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYpaIis OEIKOB NMPW HArpEeBaHWM, IIBETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsATh Ha mpumepax CrocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHUM B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMU, XUMHUUYECKOE pPaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTaBieHus (OpMyJIT BEIIECTB M  ypaBHEHUW XUMHUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAsI U3BECTh, MTUThEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN OMNPENIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJTMYECKAasi, BOJIOPOIHAS) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKONW PEMIETKM KOHKPETHOT'O BelecTBa (aTOMHas, MOJICKYJISIpHAs,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIMHECHUM;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeael€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMUMHUUYECKUX 3JIEMEHTOB U UX COCAWHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKOW CBS3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY W COCTaBY pPEAarvpyrolluX BELIECTB, TEIJIOBOMY
abdexTy peaxknuu, U3MEHEHUIO CTENEHEH OKHCIICHHs AJIEMEHTOB, OOpaTUMOCTH
peaKkiny, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH  pacKpbhIBaTh CYIIHOCTh  OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBE CHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX W
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
pH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, PEBPAIIECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYyIOBaHHEM, a TaKKe IpaBuja OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3okKEeHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUM KaTalIH3aTOpa,
OTpEJICTICHHE Cpebl PpPACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIInH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuii W (OPMYITHPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTHXx);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBWiia  JKOJIOTHYECKH
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CJIETBIX M CHa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU

1.1

Crpoenue
aTOMOB.
[Teproanu
eCKUH
3aKOH U
[Tepuoanu
eckas
crcTeMa
XUMHYECK
1404
2JIEMEHTOB
. W.
Mennenee
Ba

https://lib.myschool.edu.ru/market?filters=%22subjectlds %22 %3 A%S5B %22295%22%5D %2
C%?22schoolClasslds %22 %3 A%2211%22 https://content.edsoo.ru/lab/subject/5/

1.2

Crpoenue
BEIIECTBA.
Mmuoroo0p
asue
BEIIIECTB

https://content.edsoo.ru/lab/subject/5/
https://lib.myschool.edu.ru/market?filters=%22subjectlds %22 %3 A%S5B %22295%22%5D%?2
C%?22schoolClasslds%22%3A%2211%22

1.3

XUMHYECK
ue

https://content.edsoo.ru/lab/subject/5/
https://lib.myschool.edu.ru/market?filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D %2




peakuuu C%?22schoolClasslds %22 %3 A%2211%22
Hroro 1o https://content.edsoo.ru/lab/subject/5/
paszeny 13 https://lib.myschool.edu.ru/market?filters=%22subjectlds %22 %3 A%S5B %22295 %22 %5D %2

C%?22schoolClassIds%22%3A%2211%22

Pa3nen 2. Heopranuyeckasi xumusi

https://content.edsoo.ru/lab/subject/5/
2.1 MeTtamisl 6 0 https://lib.myschool.edu.ru/market filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2
C%22schoolClassIds%22%3 A%2211%22
https://content.edsoo.ru/lab/subject/5/
Hemerann ) . .
2.2 9 1 https://lib.myschool.edu.ru/market filters=%?22subjectlds %22 %3 A%5B %22295 %22 %5D %2
s C%22schoolClassIds%22%3A%2211%22
CBs13b
HEOpraHuy
CCKUX 1 https://content.edsoo.ru/lab/subject/5/
2.3 2 0 https://lib.myschool.edu.ru/market ?filters=%22subjectlds %22 %3 A%5B %22295%22%5D %?2
Oprauec C%22schoolClassIds%22%3A%2211%22
KUX
BEIIIECTB
ViToro 1o https://content.edsoo.ru/lab/subject/5/
17 https://lib.myschool.edu.ru/market?filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2
pasieiy C%22schoolClassIds%22%3A%2211%22
Paznena 3. XuMus 1 ;KU3Hb
XoMus 1 https://content.edsoo.ru/lab/subject/5/
3.1 4 0 https://lib.myschool.edu.ru/marketfilters=%22subjectlds %22 %3 A%5B %22295%22 %5D %2
HUSHD C%22schoolClassIds%22%3A%2211%22
Hroro 1o 4
paszaeny
OBIIEE
KOJIMYECTBO 34 )
YACOB IIO

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoauyecTBo yacos Hara MarepuajiabHo-
DJIeKTPOHHBbIE HU(PPOBHIE
n/ | Tema ypoka Bcer | Koutpoasn | IIpakTnuec H3Y4YeH TeXHHUYECKoe
o0pa3oBaTejibHbIE PeCypPChI
I 0 ble padoThI KHe padoThl us OCHALLlEHH €
Tpeamer https://lib.myschool.edu.ru/content VHTEpaKTHBHOE
OPraHu4eCcKou /5445 ) MHOTO(YHKIIHOHAIT
.. https://lib.myschool.edu.ru/content o
XUMMWH, €€ BHOE YCTPOMCTBO.
1 0 0 /16230 http://school- 06
BOSHHKHOBCHHE, collection.edu.ru/catalog/rubr/528b Pastibl
pa3BUTHE U 6fb1-98c4-9227-5a¢] - OPraHNYeCKHUX
3HAYCHUC 2f785b646a41/ BCIIICCTB.
TeopHst cTpoeHHS https://lib.myschool.edu.ru/content
/5445 WNHuTepakTuBHOE
OPraHUYECKUX —_—
o https://lib.myschool.edu.ru/content MHOTO(YHKIIMOHAJT
coequHeHu A. M. .
5 . 1 0 0 /15991 http://school- BHOE YCTPOMCTBO.
YIJeposa, ce collection.edu.ru/catalog/rubr/528b [TapocTepskHEBBIC
OCHOBHBIC 6fb1-98e4-9a27-5ael- MOZIEIHL
II0JIOKCHHA 2f785b646a41/
[IpencraBnenue o
Kiaccuukanuu
OPraHUYEeCKUX ‘
BEILIECTB. https://lib.myschool.edu.ru/content
/16209 http://school- HurepakTuBHOE
Howmenknarypa -
( ) 1 0 0 collection.edu.ru/catalog/rubr/528b MHOTO(YHKIIMOHAT
cucreMaruyeckas 6fb1-98e4-9a27-5ael- BHOE YCTPOMCTBO.
1 TpHBHUAJIBHBIC 21785b646a41/
Ha3BaHUS
OPraHu4eCKUX
BEIIIECTB




ANKaHEI: cOCTaB U
CTPOCHHE,
TOMOJIOTHYECKHI
pan

http://school-
collection.edu.ru/catalog/rubr/528b

6fb1-98e4-9a27-5ael -
2f785b646a41/
https://lib.myschool.edu.ru/content
/16229
https://lib.myschool.edu.ru/content
15447
https://lib.myschool.edu.ru/content
/16012

NHTepakTuBHOE
MHOTO(]YHKIIMOHAIT
BHOE YCTPOMCTBO.

MeTtaH u 3TaH —
IpoCTeIne
MpEeCTaBUTETU
aJKaHOB

http://school-
collection.edu.ru/catalog/rubr/528b

6fb1-98e4-9a27-5ael -
2f785b646a41/
https://lib.myschool.edu.ru/content
/16229
https://lib.myschool.edu.ru/content
15447
https://lib.myschool.edu.ru/content
/16012

NHTepakTuBHOE
MHOTO(YHKITHOHAIT
BHOE YCTPOMCTBO.

AJIKEeHBI: COCTaB U
CTPOCHHC, CBOMCTBaA

https://lib.myschool.edu.ru/content
14708
https://lib.myschool.edu.ru/content
/14821 http://school-
collection.edu.ru/catalog/rubr/528b
6fb1-98e4-9a27-5ael -
2f785b646a41/

NutepakTuBHOE
MHOTO(YHKIIMOHAT
BHOE YCTPOICTBO.

OTuUiEH U NPONWIEH
— MpOCTENIIne
MIPEACTABUTENN
AJIKEHOB

https://lib.myschool.edu.ru/content
14708
https://lib.myschool.edu.ru/content
/14821 http://school-
collection.edu.ru/catalog/rubr/528b

WNHTepakTuBHOE
MHOTO(YHKIIMOHAJI
BHOE YCTPOMCTBO.




6fb1-98e4-9a27-5ael -
2f785b646a41/

ToxkcHUHOCTE
apeHOB

https://lib.myschool.edu.ru/content
/14263 http://school-

[IpakTryeckas https://content.edsoo.ru/lab/item/5
pabora Ne 1. 2/ http://school- WuTepakTuBHOE

8 «Ilomyuenne collection.edu.ru/catalog/rubr/528b | MHOTO(QYHKIIHOHAI
ITUIICHA U U3YYCHUE 6fb1-98e4-9a27-5ael- BHOC YCTPOICTRBO.
ero CBOHCTB» 2f785b646a41/

AnKangueHsl.
Byramuen-1,3 i https://lib.myschool.edu.ru/content | FIHTEpaKTHBHOE
/962 http://school- MHOTO()YHKIIMOHAJI
MeTtunoyraaueH-1,3. ) o
9 n collection.edu.ru/catalog/rubr/528b | BHOE YCTPOUCTBO.
oftyHeHme 6b1-98e4-9a27-5ael - KoLteuus

CHUHTETUYECKOTO 2£785b646a41/ KayayKoE.
Kay4dyKa ¥ PE3UHBI
AJIKUHEL: COCTaB "
0COOEHHOCTH '
cTpoenHs, https://lib.myschool.edu.ru/content

. /14303 http://school- NutepakTuBHOE
TOMOJIOTHYECKUI -

10 An collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIIHOHAT
PAxL. veTHJ:I'eH o 6fb1-98e4-9a27-5ael - BHOE YCTpoﬁCTBO.
TIPOCTCHIIHIH 2£785b646a41/

MpEeJICTaBUTENb
AJIKUHOB
BLIUMCICHNS 110 https://lib.myschool.edu.ru/content
/14266 http://school- HNHTepakTuBHOE
YPaBHEHUIO -

11 . collection.edu.ru/catalog/rubr/528b | MHOTO(QYHKIIMOHAI
XUMHHCCKOH 61b1-98e4-9a27-5ael - BHOEC YCTPOMCTBO.
peaxtnn 21785b646a41/

ApeHsl: OeH3o01 U https://lib.myschool.edu.ru/content u
HTEpPaKTUBHOE
TOJIYOJI. /4071
12 MHOTO(YHKIIMOHAJI

BHOE YCTPOUCTBO.




collection.edu.ru/catalog/rubr/528b
6fb1-98e4-9a27-5ael -

2f785b646a41/
TeHeTHUCCKAs CBS3E https://lib.myschool.edu.ru/content

/14839 http://school- HuTepakTuBHOE
YIJIEBOJIOPOIOB, .

13 collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIMOHAT
MPUHAJICKAMNX K 6fb1-98e4-9a27-5ael - BHOE YCTPOMCTBO.
[Ipuponusie
HUCTOYHUKU 1

N HTEpPaKTUBHOE
YTJIEBOOPOJIOB: https://lib.myschool.edu.ru/content Y
o /16072 http://school- MHOTO(YHKITHOHAIT
MIPUPOIHBIN Ta3 U . .

14 collection.edu.ru/catalog/rubr/528b | BHOE YCTPOUCTBO.
TIOTIYTHBIC 6fb1-98e4-9a27-5ael - KOJ’IJ’ICKHI/IHI/I"HG@T
He(TAHBIE ra3bl, 2£785b646a41/ R A——
He(Th ¥ MPOTYKTHI
e€ mepepaboTKu
[Tpupoaueie
HMCTOYHUKH
VIJIEBOIOPOIOB: https://lib.myschool.edu.ru/content

. /5444 http://school- NutepakTuBHOE
MIPUPOIHBIN ra3 u )

15 collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIIHOHAT
TIOTyTHBIC 6fb1-98e4-9a27-5ael - bHOE YCTPOHCTBO.
He(TsIHBIC Ta3bl, 2£785b646ad1/

He(Th U MPOIYKTHI
e€ mepepaboTKn
KonTposbnas

16 paboTta o pazgeny

«YT1eBogopOab»
[IpenensHbie https://lib.myschool.edu.ru/content NuTtepakTuBHOE
17 OJTHOATOMHBIE /14986 MHOTO(YHKIIMOHAJI

CIIMPTBI: MCTAHOJI U

https://lib.myschool.edu.ru/content

BHOE YCTPOMCTBO.




3TAHOIL
Bonoponnas cBa3b

/4065 http://school-
collection.edu.ru/catalog/rubr/528b
6fb1-98e4-9a27-5ael -
2f785b646a41/

https://lib.myschool.edu.ru/content

MuoroaToMHEIC
S /15008 http://school- HuTepakTuBHOE

18 pTBE: collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIIMOHAT
STHJICHTJINKOIb U 6fb1-98e4-9a27-5ael - BHOE YCTPOMCTBO.
THepuH 2f785b646a41/

@DeHoJI: CTpOEHUE )
MOJIEKYIIbI, https://lib.myschool.edu.ru/content

/14920 http://school- NutepakTuBHOE
¢buznueckue u :

19 collection.edu.ru/catalog/rubr/528b | MHOTO(QYHKIIMOHAI
XHMIHECKHe 6b1-98e4-9a27-5ael - BHOE YCTPOHCTBO.
CBOMCTBA, 21785b646a41/

MPUMEHEHHE

https://lib.myschool.edu.ru/content
AJbIeTuab!: /4072 )

https://lib.myschool.edu.ru/content HHuTepakTuBHOE
dbopmanbaerua u

20 /14934 http://school- MHOTO(YHKIIHOHAIT

aleTaabICTHI. . .
collection.edu.ru/catalog/rubr/528b | pHOE YCTPOMCTBO.
AueTOH 6fb1-98e4-9227-5acl-
2f785b646a41/
OIHOOCHOBHEIE ‘
TpeIeTbHbIE https://lib.myschool.edu.ru/content
/14945 http://school- HNHTepakTuBHOE
KapOOHOBBIC -

21 ] collection.edu.ru/catalog/rubr/528b MHOTO(YHKIIHOHAT
KHCTOTEL 61b1-98e4-9a27-5ael - BHOE YCTPOIHCTBO.
MypaBblHaA 1 21785b646a41/

YKCYCHast
https://content.edsoo.ru/lab/item/5

2 IIpaxTuueckas 3/ htto://school. HNHTepakTuBHOE

pabota Ne 2. = P MHOTO(YHKIIMOHAJI

collection.edu.ru/catalog/rubr/528b




«CBoiicTBa
pacTBOpa yKCyCHOMU
KHUCJIOTBI»

6fb1-98e4-9a27-5ael -
2f785b646a41/

BHOE YCTPOMCTBO.
Jlab mocyna, XuMm.
pPEaKTUBBI. JaTUUK
pH.

CreapuHoBas u
OJICMHOBAs

https://lib.myschool.edu.ru/content

/14700 http://school- NutepakTuBHOE
KHCIIOTHI, KaK .

23 collection.edu.ru/catalog/rubr/528b | MHOTO(QYHKIIMOHAI
FIPCACTABITENH 6fb1-98¢4-9a27-5acl- BHOE YCTPOFHCTBO,
BRICIIHX 2785b646a41/

KapOOHOBBIX KHUCJIOT
Meina kak conu https://lib.myschool.edu.ru/content
BBICIINX /14700 http://school- NutepakTuBHOE

24 KapOOHOBBIX collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIIHOHAT
KHCIIOT, KX MOIOIIEE 6fb1-98e4-9a27-5ael - BHOE YCTPOMCTBO.
NelcTBHE 2{785b646a41/

CrosxHbIe 3¢upEI https://lib.myschool.edu.ru/content
KaK MPOU3BOJHbBIE /14700 http://school- HuTepakTuBHOE

25 KapOOHOBBIX collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIIHOHAT
KUCIoT. 'ugponus 6fb1-98e4-9a27-5ael - BHOE YCTPOMCTBO.
CJIOXHBIX 3(UpPOB 21785b646a41/

YHPBI: THIPOIHS, https://lib.myschool.edu.ru/content
/14700 http://school- HNuTepakTuBHOE
MIpUMEHEHHE, .
26 collection.edu.ru/catalog/rubr/528b MHOTO(YHKIIMOHAT
onoJslornyeckas .
6fb1-98e4-9a27-5ael - BHO€ YCTPOMCTBO.
POIIL HHUPOB 2f785b646a41/
VTIeBOIBI: COCTAB, https://lib.myschool.edu.ru/content
/5446 WNHTepakTuBHOE
KJaccuukarus. T

27 N https://lib.myschool.edu.ru/content MHOFO(I)yHKuI/IOHaH

Baxwuenmune .
/15572 http://school- bHOE YCTPOMCTRO.
MIPEJICTAaBUTEIIN:

collection.edu.ru/catalog/rubr/528b




TIII0K03a, PPYKTO3a,
caxaposa

6fb1-98e4-9a27-5ael -
2f785b646a41/

Kpaxman u

https://lib.myschool.edu.ru/content

HEITION03a KAk /4709 http://school- HnrepakTBHOE
28 collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIMOHAT
IIPUPOTHBIC 6fb1-98e4-9a27-5ael - BHOE YCTPOICTBO.
TTOTMMEPEL 2785b646a41/
KontponbHas
paborta 1o pazzaeny
29 «Kucnopoaconepxa
A€ OPraHuYECKHE
COECIUHEHUS
https://lib.myschool.edu.ru/content
AMIHEL METYUTAMIMEH /15283 http://school- HuTepakTuBHOE
30 ] collection.edu.ru/catalog/rubr/528b | MHOTO(YHKIIHOHAT
1 AT 6fb1-98e4-9a27-5ael - BHOE YCTPOHCTRO.
21785b646a41/
AMAHOKHCIOTEL KAK https://lib.myschool.edu.ru/content
amdoTtepHbIe /15494
ODIAHIICCKIC https://lib.myschool.edu.ru/content WNHuTtepakTuBHOE
31 P /4039 http://school- MHOTO(YHKIIHOHAIT
COCAMHCHMA, NX collection.edu.ru/catalog/rubr/528b bHOE YCTPOHCTBO.
Gronormeckoe 6b1-98e4-9a27-5ael -
3HAUYCHUC. HGHTI/II[LI 2f785b646a41/
https://lib.myschool.edu.ru/content
benku xak /15494
HPHPOJIHELE https://lib.myschool.edu.ru/content WNHuTtepakTuBHOE
32 PP /4039 http://school- MHOTO(YHKIIMOHAJI
BBICOKOMOJIEKYJISIPH

bIC COCINMHCHUA

collection.edu.ru/catalog/rubr/528b
6fb1-98e4-9a27-5ael -
2f785b646a41/

BHOE YCTPOMCTBO.




OCHOBHEIE TIOHSTHS https://lib.myschool.edu.ru/content
/15479 http://school- HurepakrusHoe
XUMHH .
33 1 collection.edu.ru/catalog/rubr/528b | MHOTO(QYHKIIHOHAI
BRICOROMOICKYIIApH 6fb1-98e4-9a27-5ael- BHOE YCTPOHCTBO.
BIX COCIMHEHUI 2f785b646a41/
OCHOBHBIE METO bl https://lib.myschool.edu.ru/content
/5448 NutepakTuBHOE
CUHTE3a S—
BEICOKOMOICKVIISIDH https://lib.myschool.edu.ru/content MHOTO(QYHKIIHOHAI
34 Yp 1 /15479 http://school- BHOE YCTDOFHCTRO.
PIX COCHUHCHHI. collection.edu.ru/catalog/rubr/528b | OOpa3ipl KayqyKOB,
ILmacTmaccr, 6fb1-98e4-9a27-5acl - TACTMACC.
KayqyKkH, BOJIOKHA 2f785b646a41/
OBUIEE KOJIMYECTBO
YACOB I1O 34
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11 KVIACC

Nu KoauuecTBO 4acoB
Hart Marepuan
Kourp | IIpaxkr
a bLHO-
1 B 0JIbHBI HNYECKH
/ Tema ypoka U3y DJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeIbHbIE PecypChl TEeXHHYECK
ce ¢ ¢ YyeH oe
1| ro | paoor padot
us OCHAILleHHE
bl bl
NHrepaktn
) BHOE
XUMHUYECKUN o
MHOTO K
SJIEMEHT. ' YH
AToM https://lib.myschool.edu.ru/content/5448 http://school- OUOHAJIBHO
5 ’ 1 0 0 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- e
He:;)TPOHHa’I alcd26d56d67/ YCTPOHCTBO
KoHdurypa
ypat . Mopens
s aTOMOB
CTpPOEHUS
aToMma.
[Tepuouuec
KHUH 3aKOH U
Ilepunoauuec
PHOA HNutepaktu
Kasg cucreMa
BHOE
XUMHAYECKUX )
>IeMeHTOB https://lib.myschool.edu.ru/content/16203 http://school- MHOTO(YHK
1 ’ 1 0 0 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- [AOHAJILHO
) alcd26d56d67/ e
Menpeneena, o
JX CBA3E C YCTPOMCTBO
o . JICXD
COBPEMEHHOMN
Teopuen

CTPOCHUS




aTOMOB

3aKOHOMEPHO
CTH
HU3MCHCHHUA
CBONCTB
XUMHNYCCKHUX
3JIEMEHTOB 1N

Ux

. HNHrepaktn
COCINMHECHUN

BHOE
10 TPYIIam )
1 TIepHOTaM https://lib.myschool.edu.ru/content/16203 http://school- MHOTO(YHK
3 P ’ collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- IIMOHAIBHO
HACHHC alcd26d56d67/ e
TIEPUOTNIECK o
OT0 3aKOHa U YCTPOHCTBO
JICXD
CHUCTEMBI
XUMHYECKUX
JIEMEHTOB
..
Meupeneena
B Pa3BUTHUHU
HAyKH
Crpoenue HNuTepaktu
BeIeCTBA. BHOE
XuMu4yeckas MHOTO(YHK
. https://lib.myschool.edu.ru/content/15976 http://school-
CBSI3b, €€ - IUOHAJIBLHO
i collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

IR alcd26d56d67/ ©
MEXaHNU3MBI YCTPOUCTBO
oOpa3oBaHus . Mopemu
KOBaJIEHTHOU KpUCTaJUINY




CBSI3H. €CKUX U
Bopoponnas ATOMHBIX
CBS3b pPELIETOK.
BanxeutHocTth
DnexTpooTpu
NHrepaktn
[aTEeJIHLHOCTD.
BHOE
Creneun
OKHCITCHIS https://lib.myschool.edu.ru/content/5628 http://school- MHOTO(YHK
B ’ collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- IMMOHAIBHO
ctiecTsa alcd26d56d67/ e
MOJIEKYIISIPHO o
YCTPOUCTBO
ron
HEMOJIEKYJIISIP
HOTO
CTPOCHUSA
ITonarue o
W CIICPCHBIX
A P HNutepaktu
CHUCTEMaX.
BHOE
Hcrunnele n https://lib.myschool.edu.ru/content/16206 MHOTO(YHK
KOJIIIOUJHBIC https://lib.myschool.edu.ru/content/4235 http://school- HOHAILHO
pacTBOPEIL. collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- 1
MaccoBas alcd26d56d67/ ©
YCTPOUCTBO
JIOJIS
BEIECTBA B
pacTtBope
Knaccuguka https://lib.myschool.edu.ru/market ?filters=%22subjectlds %22 %3 A%5B HurepakTu
ousg u %22295%22%5D%2C%22schoolClasslds%22%3A%2211%22 BHOEC
HOMEHKIIATyp http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- MHOTO(YHK
a alcd26d56d67/ IIUOHAJIBHO




HEOpraHuyec
KHUX
COCIMHEHHH.
I'eneTnuecka
s CBA3b
HEOpraHuyec
KHX BEIIIECTB,
pa3sIA4HBIX
KJIaCcCOB

e
YCTPOUCTBO

Knaccuduxka
s
XUMHAYECKUX
peakuuii B
HEOpraHuyec
KOH U
OpraHUYECcKO
W XUMUH.
3akoH
COXpaHEHUs
Macchl
BEIIECTB;
3aKOH
COXpaHEHUs
u
MpeBpaIicHu
sl BHEPI U
npu
XUMHYECKUX
peakumsx

https://lib.myschool.edu.ru/content/15475
https://lib.myschool.edu.ru/content/15123
https://lib.myschool.edu.ru/content/4256 http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a-

alcd26d56d67/

HNutepaktu
BHOE
MHOTO(YHK
UOHAJIBHO
e
YCTPOHCTBO




NHurepaktu

BHOC
MHOTO K
Ckopoctb dyn
IAOHAJILHO
peaKkuuu. )
https://lib.myschool.edu.ru/content/14418 http://school- €
OObpaTumbie . .

9 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- YCTPOUCTBO
peaKti. a1cd26d56d67/ . Jlatamk
XnMudueckoe

pH, natuuk
paBHOBECHE
TeMuepaTryp
Bl, JATYAK
JaBJICHUS.
NHTtepaktn
BHOE
MHOTO(YHK
IIUOHAJILHO
[IpakTnyecka
e
st paboTa No .
YCTPOMCTBO
1. «Bnusauaue .
https://content.edsoo.ru/lab/item/59/ http://school- . 1a0
Pa3IMYHBIX -
10 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- nocyzaa,x
(hakTOpoB Ha
alcd26d56d67/ M
CKOpPOCTh
. PEaKTUBBHI,
XUMHYECKOU
JaTYUKH
€aKI[II»
peatt pH, maruuk
TeMIeparyp
BI, JaTYNK
JIaBJICHUS.
OnexTpouTU https://lib.myschool.edu.ru/content/15240 http://school- HNHurepaktu

11 yeckas collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- BHOE

JUCCOIMALUS alcd26d56d67/ MHOTO()YHK




. Iloustue o
BOJIOPOJTHOM
IoKasareje
(pH)
pacTtBopa.
Peakmuu
HOHHOTIO
oOMeHa.
IMuaponns
OpraHuYeCcKU
XU
HEOpraHuyec
KUX BEIICCTB

LIHOHAJILHO
e
YCTPOWCTBO
. JlaTuuk
pH.

12

OKHUCIUTETBH
o-
BOCCTaHOBHUT
€JIbHEIC
peaKkIuu.
ITousarue 06
ANEKTPOJIN3E
pacIuiaBoB U
pacTBOpOB
coJieit

https://lib.myschool.edu.ru/content/15204 http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a-

alcd26d56d67/

HNutepaktu
BHOE
MHOTO(YHK
UOHAJILHO
e
YCTPOMCTBO

13

KonTposbnas
pabora 1o
pazneny
«Teopernyec
KHE OCHOBBI
XUMUM»




MeTtamisl, X
MOJIOKEHHUE B
Ilepnoanuec
KOM cucTeMe
XUMHYCCKUX

HWnrepaktn
21eMeHTOB /I. . Y
BH
. https://lib.myschool.edu.ru/content/2789
. MHOTO(YHK
14 Meuneneena https://lib.myschool.edu.ru/content/14541 http://school- HOHANLHO
Hu collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- 1
0COBCHHOCTH alcd26d56d67/ ¢
CTPOCHIS YCTPOWCTBO
p . JICXD
aTOMOB.
O061mue
¢buznueckue
CBOIiCTBa
METaJUIOB
HHTepakTn
CriaBel p
BHOE
METaJUIOB.
ICKTDOXIM https://lib.myschool.edu.ru/content/4257 http://school- MHOTO(YHK
15 pv collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- IIMOHAJIBHO
HHECIH AL alcd26d56d67/ e
HaANPsDKEHUN .
YCTPOMCTBO
METAJIOB
XuMuyeckue HNuTepaktu
CBOMCTBA BHOE
o https://lib.myschool.edu.ru/content/14564 http://school-
BaKHEUIINX - MHOTO(YHK
16 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a-
METalJIOB a1ed26d56d67/ IUOHAJILHO
(HaTpui, e
KaJIii, YCTPOMCTBO




KaJIBITUM,
MarHui,
AITIOMUHUN) U

X
COCJIMHEHUH
NHrepaktn
XUMUYECKHUE BHOE
CBOMCTBA https://lib.myschool.edu.ru/content/2830 http://school- MHOTO(YHK
17 | xpoma, Mmemu collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- LIHOHAJILHO
U UX aled26d56d67/ e
COEIMHEHU N YCTPOWCTBO
NHTtepaktn
XUMUYECKUE BHOE
CBOMCTBA https://lib.myschool.edu.ru/content/2830 http://school- MHOTO(YHK
18 | mmHKa, collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- I[IAOHAJILHO
JKesesa M UX aled26d56d67/ e
COCJIMHEHU I YCTPOMCTBO
HNutepaktu
[IpakTnyecka BHOE
s pabora No MHOTO(YHK
2. "Pemienue [AOHAJILHO
SKCICPHMEHT https://'lib.mvschool.edu.ru/content/ 14929 http://school- o
19 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- .
aJIbHBIX a1ed26d56d67/ YCTPOUCTBO
3a/1a4 1o . JIab
Teme nocyna,
«Metams»" XHM.

PCAKTHUBEIL.




Hemeramnsi,
X
MMOJIOKCHHE B

IIepunoanuec NHrepaktn
KOM cHUcTeEME BHOC
https://lib.myschool.edu.ru/content/14632
XUMHYECKUX - MHOTO(YHK
20 s1emMenToB Il https://lib.myschool.edu.ru/content/5235 http://school- HOHAIEHO
1 ’ collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- 1
: alcd26d56d67/ ©
MenneneeBa YCTPOMCTBO
u . JICXD
0COOEHHOCTH
CTPOEHUS
aTOMOB
dusnyeckue
CBOIiCTBa
HNutepaktu
HEMETaJIOB.
AstoTpomHs https://l%b.mvschool.edu.ru/content/5235 BHOC
HOMETAILIOR https://lib.myschool.edu.ru/content/14664 MHOTO(YHK
21 https://lib.myschool.edu.ru/content/5209 http://school- IIUOHAJILHO
(#a mpumepe collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- e
Kuciopona, alcd26d56d67/ YCTPOHCTRO
CEpHI,
dhocdhopa u
yriaepojaa)
HNuTepaktu
XUMHUYECKHE https://lib.myschool.edu.ru/content/5235 BHOE
CBOMCTBA https://lib.myschool.edu.ru/content/ 14664
. MHOTO(YHK
22 | TAaJOreHoOB, https://lib.myschool.edu.ru/content/5209 http://school-
Cephl U UX collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- [HOHAITLHO

YCTPOUCTBO




. JlaTuuk

pH.
HWnrepaxktn
XUMHYECKHE P
s BHOE
cBOICTRA https://lib.myschool.edu.ru/content/5235
3014 https://lib.myschool.edu.ru/content/14664 MHOTO(]YHK
23 ’ https://lib.myschool.edu.ru/content/5209 http://school- IMOHAJIBHO
bocodpa n collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- e
ux alcd26d56d67/ yYCTPOHCTBO
COoeqUHEHUN
HNutepaktu
XUMHAYECKHE BHOE
CROICTBA https://lib.myschool.edu.ru/content/5235 MHOTO(bYHK
https://lib.myschool.edu.ru/content/14664
yriaeposa, - [IHOHAJILHO
24 https://lib.myschool.edu.ru/content/5209 http://school-
KpPEMHUS U ) e
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- .
ux alcd26d56d67/ YCTPOHCTBO
COEIUHEHUN . JlaTuuk
pH.
HNutepaktu
[Ipumenenue https://lib.myschool.edu.ru/content/5235 BHOC
BaXKHEHUIITNX https://lib.myschool.edu.ru/content/14664 MHOTO(YHK
25 HEMETAJJIOB https://lib.myschool.edu.ru/content/5209 http://school- IIMOHAJIBHO
H UX collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- e
COEOUHEHUN alcd26d56d67/ YCTPOUCTBO
O06006111EHNE
"
26 CHCTeMATHEA http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
N alcd26d56d67/
WS 3HAHUU

10 TCMC




«HemeTamisl

».

Breraucnenus
110
YpaBHEHUSAM
XUMHYECKUX
peakuuii u
TEPMOXUMUY
€CKHe
pacd€Thl
[IpakTnuecka Hureparit
st paboTa No BHOC
3. «Pemenue MHOTOQYHK
IIMOHAIBHO
SKCIIEPUMEHT https://lib.myschool.edu.ru/content/14563 http://school- o
27 | anbHBIX collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- .
3714 110 alcd26d56d67/ YCTpOHCTBO
. JIab
TEME
"Hemerasibr" HOEYA,
XUM.
7 PEaKTHUBBI.
KonTposbHas
pabora 1o
TEMaM
28 | «MeTamibn)
Hu
«Hemetamnsl
»
29 Heoprannuec https://lib.myschool.edu.ru/content/14956 WNHurepaktu
KUE " https://lib.myschool.edu.ru/content/14932 http://school- BHOE




OpraHuYCCKU collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-Oe3a- MHOTO(YHK
€ KUCJIOTBI. alcd26d56d67/ LUOHAIBHO
Heoprannuec e
KHE U YCTPOMCTBO
OpPraHUYECKH . JlaTuuk
€ OCHOBaHUSA pH
AmpoTepHbie
HEOpraHuyec
KUE U
HNHrepaktn
OPraHNy4eCcKu
BHOE
e
COCTIHEHNS https://lib.myschool.edu.ru/content/15568 http://school- MHOTO(yHK
30 r ’ collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- [IAOHAJILHO
cHeTiHecka alcd26d56d67/ e
SI CBSI3b o
YCTPOMCTBO
HEOopraHuyec
KHUX U
OPraHN4ecKu
X BEIIECTB
Ponp xumun
B
obecrieueHuun HNutepaktu
3KOJIOTUYECK BHOE
. https://lib.myschool.edu.ru/content/2800
Oif, ) MHOTO(YHK
31 SHEDLCTHICCK https://lib.myschool.edu.ru/content/15644 http://school- HOHAILHO
B P collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- 1
on alcd26d56d67/ ©
MUILIEBOM YCTPOMCTBO
0e30macHOCT

", pa3BUTUHA
MCIUIINHBI




[Ipencrasien

usi 00 00X WuTepakTu
HAayYHBIX BHOE
IIPpUHIUIIAX https://lib.myschool.edu.ru/content/15327 http://school- MHOTO(QYHK
32 | HOpOMBILUIEH 1 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- [UOHAJIEHO
HOTO alcd26d56d67/ e
MOJTYYEHHUS YCTPOMCTBO
BayKHEHIITHX
BEIIIECTB
NHTrepaktn
Yenoek B BHOC
MHpe https://lib.myschool.edu.ru/content/15700 http://school- MHOTOQYHK
33 1 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-Oe3a- IIMOHAIBHO
BEHIeCTs 1 alcd26d56d67/ e
MaTEepUAIOB .
YCTPOWCTBO
HNuTepaktu
BHOE
XUMusA U https://lib.myschool.edu.ru/content/15700 http://school- MHOTO(YHK
34 | 310pOBbE 1 collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a- [IAOHAJILHO
yeJlIOBeKa alcd26d56d67/ e
YCTPOUCTBO
OBIIEE
KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., JIynun
B.B.; nox penaxmueii Jlyauna B.B., OGmiecTBo ¢ orpaHuueHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumusi. Merogudeckue pekomenaanuu. [Ipumepnsie paboune nporpamMmmsl. 10-
11 xmaccel I'abpuensu O.C., Cnaakos C.A.

Meronnueckoe nocobue k yueonuky B. B. Epemuna,

H. E. Ky3bmenko, B. U. Tepennna u np. «Xumus. ba3zoBbii

ypoBeHb». 10 kmacce / B. B. Epemun, B. 1I. Maxonusna, O. FO. Cumonosa, U.
B. Epemuna, A. A. [Ipo3nos, 3. I0. Kepumos.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/ Poccuiickas 37eKTpoHHAs IIIKOIa

https://www.yaklass.ru/ IKnacc O6pa3oBarenbHbIil OHIAH-peCcypC
https://uchi.ru/ Yun.py MHTepakTiBHas 0Opa3oBarenbHas miaTdhopma OHIalH
KypCOB I10 TIpeIMETaM

http://elementy.ru/ DnemenTsl. HaydyHo-niomyssipHbIe JEKIUU TT0 XUMUH,
¢bu3uKe, OMOJIOTHH, MAaTEMATHKE.

https://lib.myschool.edu.ru

https://urok.apkpro.ru/ bubnuoreka nndpoBoro oopazoBaTeILHOTO KOHTEHTA
http://school-collection.edu.ru/ Enqunas komteKIus mugpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB

[udbposas nabopatopus "Pamyra"

[Hudposas nabopatopus "Pobuk mad"
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