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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CpPEAHEro oOIiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeObOBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOI oOpazoBaTenbHOI MIPOrpaMMbl CpPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIXx B DepepaqbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHust
yueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
@denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHBIE TMPOTPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaterud pa3BuTUs BocnuTaHus B Poccuiickoit
®denepanuun Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHUS 3aHUMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo ooOpaszoBanus ywammxcsa 10-11 xmaccos.
N3yuenue mnpeamera, peaquM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npouibHOrOo 0O0y4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATENbHYI0 U
OOIIEKYyIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO JUIs
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COI[UYME, a TAKXKe s
MPOJIOJKEHU O0Oy4YeHHUs] B OpraHM3alusax MnpodeccuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» IOIydaeT
noJpoOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJAraroIIUMHU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJeH, COAep:KaHus,
pe3ynbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SBIISIIOTCSI CIIEIYIOIIUE BBIOIHSEMbIE MPOTpaMMON IO
XUMUU (PYHKIIUH:

e uH(pOpMaIMOHHO-METOANYECKAs, peanu3alus KOTOpOH oOecreunBacT
MOJIyYeHHE TPEACTaBICHUS O IEJsAX, COJepKaHWHM, OOIIeH cTpaTeruu
o0y4eHHs, BOCIUTAHUS U PA3BUTUS O0yYaIOMMUXCS CPEACTBAMHU MIPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTro nmpoduiis;

® OpraHU3alMOHHO-TUIAHUPYIOLIAS, KOTOpast pea1yCcMaTpUBaEeT
OmnpenesieHHe: MPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEA0BATEIbLHOCTH
M3y4YeHHUs y4eOHOro MmaTepualia, KOJWYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTePUCTUK; TOAXO0J0B K (POPMHUPOBAHUIO COAECPIKATEIHHOM OCHOBBI
KOHTPOJISI W OLEHKH O0pa30BaTENIbHBIX JOCTUXKEHUM OOydYaromuxcs B
paMKax HWTOTOBOM arTecTaluu B (opMe E€IWHOTO TOCYyJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Tporpamma a1t yriryOa€HHOTO U3yYEHUSI XUMUU:



® YCTaHaBJIMBAaET WHBAPHUAHTHOE IPEAMETHOE COAEpP)KaHHUE, 00S3aTEIbHOE
JUIsL W3Y4YEHUs] B paMKax OTAENbHbIX MNpOoPUiIei, NpeaycMaTpUBaeT
pacnpesieleHue W CTPYKTYpPHUPOBaHHWE €ro II0 KjaccaMm, OCHOBHBIM
COJIEp>KaTeJIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e aéT NPUMEpPHOE paclpelesieHue Y4eOHOro BPEMEHM, PEKOMEHYEMOIO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e [peasiara€T MNPUMEPHYI0 TOCIEIOBATENIbHOCTh H3YYEHUS Y4eOHOro
Marepuaia ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e aéT METOJUYECKYIO MHTEPHPETALHUIO LIeJIel U 3a7a4 U3ydeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUsA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX ~ PE3yJIbTATOB OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOU
MPOrPaAMMBI CpPEIHETO o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENIbHBIX ~ JAEMCTBUI  0Oydarolerocs IO OCBOEHHUIO
coJiep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B NPOrpaMMe MO XMMHUU IPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHMs. 3a TpelelaMHd YCTAaHOBJICHHOW MPOrpaMMON 1O  XUMHUH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHUsd Y4eOHOro MpeameTa
«XumMus» OCTaETCsl BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIFOLIEH,
KOTOpasi JOJDKHA ONPENENSAThCS B COOTBETCTBUHM C HAINPABICHUEM KOHKPETHOIO
npoduias 00yueHus..

B coorBercTtBUM ¢ KoHUentyanbHbIMH mnoJoxkeHusmMu PIOC COO o
Ha3HAUYEHUU NPEeIMETOB 0a30BOr0 M YIIyOJEHHOIO YpPOBHEH B CHCTEME
mudGepeHIIMPOBaHHOTO0 O0yYEeHHSI Ha YpPOBHE CpEIHEro oOIero ooOpa3oBaHHS
XMMHsSI Ha YpOBHE YINIyOJEHHOIO U3yYEHHUs HalpaBiIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX M3yYEHHs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHYECKUX TUCHUIUIMH B By3aX U OpPraHU3alUsAX CPEAHEro MpodeccuoHaIbHOTO
oOpasoBanusi. B »TOl CBsI3M u3ydeHHE mpeaMeTa «XUMUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha  pacllupeHue U  yriayOJeHue TEeOopeTUYECKOn U
MPAKTUYECKON MOJrOTOBKM OOY4YarOIIUXCsl, BHIOPABIIUX OMPEACIEHHBIN TPOPUiIbL
oOyueHusi, B TOM YHCJIE C IePCIEeKTUBOM MOCIEAYIOUIET0 MOTYYeHHUs] XUMUYECKOTO
o0pa3oBaHMsI B OpraHu3alusaX NpopeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mIaHUPyEeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanprHOil 00pa3oBaTENbHOM MpPOrpaMMbl CpeAHEro oOIiero o0pa3zoBaHUs
U3y4YeHUE IMpeameTa «XUMHUS» OPUEHTHPOBAHO TaKKe Ha pEHIeHUE 3a]a4



BOCITUTAHUS U COIMAJILHOTO Pa3BUTHUSI OOydaromuxcs, Ha (POpMUpPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHIM pallMOHaTU3alui y4eOHOTO Tpynaa |
0000IIEHHBIX CMOCOOOB  JICSITEIIBHOCTH, HWMEIIIMX MEXIUCIUTIINHAPHBIN,
HAMPEIMETHBIA XapaKTep.

CocTaBisomUMHU TIpeAMeTa «XUMHUS») Ha YPOBHE YIIIYOJEHHOIO H3y4eHUSs
ABJIIOTCS  YIUIyON€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeOpraHuveckas Xxumusi». [Ipu onpeneneHun mMojaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHu3alliyd COJIEpKaHUs 3THX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel nofokerust ®I'OC COO o pasnuuusix 0a30BOro0 W yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYeCcKass XUMHUs COCTaBIsI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs TpenMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT ONpeneiaEHHOEe TEOPETUYECKOe OMOJHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIMK O00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3YUEHHsI NpeameTa obOecredeHa
BO3MOXKHOCTh 3HAUHUTEIBHOTO YBENIMYEHUs OOBEMa 3HAHUNA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEJCTAaBICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKifii, pacCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKOU KUHETUKU
U TepMOJMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHHUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMUYECKasl CBS3h
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUYECKUX U3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB €€ oOpa3oBanus. M3ydeHue
TUMIOB ~ peakuuMid  JOmojHseTcs  (GOopMUpOBAHMEM  MpeACTaBiIeHUNM 00
AIEKTPOXUMHUYECKHUX MPOIIECCaX U AICKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckol XuMHUM TPU PACCMOTPEHHUM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHU yaelseTcs 0co00e BHUMaHKE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKkIuil.

Ocoboe 3HaueHHWe HUMEEeT TO, 4YTO Ha COAEpKaHUE KYypCOB XUMHUU
yIrIIyOIEHHOTO YPOBHS U3YUYEHUS JIJIsl KIIACCOB OMpeAeIEHHOTO npoduis (r1aBHbBIM
oOpa3oM Ha WX CTPYKTYpy M XapakTep JOMOJHeHWA K oOmmeld cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuaina mno oomed xumuu. [Ipu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTH
METOJIOB MMO3HAHMUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAss Teopus (MOJEKyJsIpHas Teopust B (PU3HUKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIN3A, IPEIACTABICHUS O
CTPOECHHUH BEILIECTB U IPYTOE.

B TO ke BpeMs B COIEpXKaHUM IIpeAMETa i1 KJIAcCOB XUMUKO-
Oounonornyeckoro npoduiist OONbIINKA yAENbHBIA BeC Oy/leT MMETh OpraHuyeckas
xumus. B 3TOM  choyuae mpepocTaBisieTcs  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K NpPUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUABI, OEJNKH, YTIEBOAbI, HYKIECHHOBBIE
KUCJIOTBI U Apyrue. IIpm 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MPEACTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>XKaT OCHOBOM [JIsi HW3YYECHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEeHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HAHUM HM3yYeHHE NpeaMera «XuMHUs» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH TMpEeAMETaMHu, BXOJAUIMMU B COCTaB
NpeAMETHbIX obnacteil «EcTecTBEeHHO-Hay4yHblEe MNpeaMeTh», «Maremarnka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIYyOJIEHHOM YpOBHE
TaKXke, Kak Ha ypOBHE OCHOBHOTO U CpeAHEro oo0Imiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEPBOCTENEHHOW 3HAYMMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XHMHU KakK oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTYphI. Penienne
TOM 3aJauyd Ha YIIyOJNEHHOM YPOBHE U3YYEHHS NpeIAMeTa Mpearnoiaract
pean3annio TAKUX LEJIeH, KaK:

e (GopMUpOBaHME TMPEACTABICHHUI: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiu B oOOeCreueHUuu
YCTOMYMBOIO  pa3BUTHUsS  YEJIOBEYECTBA: B  PEIIEHUU  MpoOsieM
HKOJIOTHYECKOM, IHEPreTHYeCKO M MUIleBON 0€30MacHOCTH, B Pa3BUTUHU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreuYeHnr PalMOHATIBFHOTO MPUPOJIONOIL30BaHMU, B (OPMUPOBAHUHU
MHUPOBO33pEHHUsI M OOILEH KyJbTypbl YEJIOBEKA, a TAKXKE HKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOHOM Cpee;

® OCBOCHHUE CHCTEMBI 3HAHWM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa: PyHIaMEHTaIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWsS XMUMHUYECKHX PEAKLIUU, O



XUMUYECKOM PAaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIuX
Hay4HBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOACTBA;

e (dopmupoBanue y oOy4Jaronmxcs OCO3HAaHHOIO MTOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUM I OOBSICHEHUS
KJIFOYEBBIX MJIEM M NpoOJIeM COBPEMEHHOM XWMHH, JJI1 OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHHS,
aHaJIN3a U OLIEHKHU C ITO3UIIMI DKOJIOTHUYECKON 0€30IIaCHOCTH MOCJIEICTBUI
OBITOBOM U TPOU3BOJCTBEHHON JEATEIHHOCTH YEIOBEKa, CBSA3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepabOTKON
BEIILIECTB;

e yroyOlieHWe  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOAUMBIX JUIsi MPUOOPETEHUS! YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS] XUMHUECKUX SIBJICHUN, HMEIIIMX MECTO B
MPUPOJIE, B MPAKTUYECKOU JIEITEIIbHOCTH U TOBCEHEBHOM JKU3HHU.

B mnaHe peanuzanuu MNEpBOOYEPEIHBIX BOCIHUTATENBHBIX W PA3BUBAIOIIMX
(GYHKUMNA TETOCTHOM CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUSl MPU N3YUCHHUH
npeaMera  «XUMHUS» Ha  yIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAIOT TAKUE 1EIU U 3aJ1auu, KakK:

e BocHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTHU SBICHUU MPUPOJIBI,
YBOKEHHUS K TMpOlecCy TBOpUECTBA B O00JAaCTH TEOPETUYECKUX U
MPUKIAAHBIX HCCIIENOBAHUNA B XUMHUH, (HOPMUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00111eueI0BEYECKUX 1IEHHOCTEMH;

® pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCcTEeM oO0yuaronmxcs, (QopMHpPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHIO YCHEITHOW MpOo(dheCCHOHATBHOM U 00IIECTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 W TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (QopMmupoBaHUE YMEHUN U HABBIKOB Pa3yMHOTO MNPUPOJOMNOJIB30BAHUS,
Pa3BUTHE DKOJIOTHUECKON KYJIbTYPbl, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HON IKOJIOTHYECKOHN AEATETbHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX IS U3YYCHUSI XMMUU Ha YIIIyOJICHHOM
YpPOBHE CpeaHero oodiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B HezielIO).



COILEPKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUM.

[IpenMer W 3HaYE€HHWE OPraHMYECKOM XHWMHUH, MPEICTABICHUE O
MHOT000pa3uH OPraHUYECKUX COCTMHEHHM.

DJEeKTPOHHOE CTPOEHUE aToMa Yriepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTM aToma yIyepoja. XUMHYECKas CBs3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tulbl THOpUIU3ALUM aTOMHBIX OpOuTaeu
yriiepoaa. Mexanu3mbl 00pa3oBaHUs KOBaJICHTHOUN CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). TUIBl NEpeKpbIBaHHUS AaTOMHBIX OpOMTAJIEd, G- M T-CBS3U.
OpnunapHnasi, 1BOIHas U TpoWHas cBs3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJaX
opranudeckux BemiecTB. [loHsiTue O CBOOOJHOM paaukane, Hykieoduiae Hu
anekTpodue.

Teopuss crTpoeHuss opraHnueckux coenuHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIECHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPHH CTPOCHHMSI
OpraHUYecKuX coequHeHUuH. MonekyaspHble W CTPYKTYpHBIE  (QOpPMYIIBL.
CtpykTypHble (GOpMyJIbl pa3jIMYHbIX BHUAOB: pa3BEPHyTass, COKpallEHHas,
ckenetHas. M3omepus. Buuapl wm3oMmepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (PEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN dYPHEKThI).

[IpeacraBienne o Kinaccupukauuu opraHudyeckux BemiecTB. [loHsTue o
byukuonansHoU rpynme. ['omonorus. ['omonoruueckue psasl. CucremaTHueckas
HoMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KjiacCU(UKALMS OpraHUYeCcKuX peakiuuil. OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIE PEAKIIMY B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
O3HAKOMJIECHHME C O0Opa3llaMu OpraHMYeCKUX BEIIeCTB M MaTepHallaMM Ha UX
OCHOBE, ONBITHl MO IPEBPAIICHUID OPraHUYECKUX BELIECTB IPU HArpeBaHHUU
(mnaBieHue, OOYTIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKY
OpPraHUYECKUX BELIECTB.

Yraesoaopoasbl.

Aunkanbl. ["'omosiorudeckuil psiji ankaHoB, oOmas GopmMyrna, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKAHOB, SP’-
ruOpuan3anns aTOMHBIX opOuTaneit yriepoaa, o-cBsizb. DU3HUECKHE CBOMCTBA
aJKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: pPEAKUWU 3aMEIICHMs, H30MEpHU3aLUH,
JETUIPUPOBAHMS, LIMKIN3aLNY, TNPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME peaKlMi paguKaaIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U nzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMUYECKHX CBOMCTB MasbIX (LMKIONPOMNAH, LMKIOOyTaH) H
OOBIYHBIX (IIUKJIONMEHTAH, LMKJIOTE€KCaH) LMKIOaJKaHoB. CrocoObl MOJyYEeHUs U
MPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oOmmas (hopmyrina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI  aJKeHOB, Sp’-
ruOpuau3anns aTOMHBIX opOuTtaned yriepona, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuszomepus. Dusmyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECIUHEHMS, 3aMELIEHUS B O-II0JOKEHUE
OpU JBOMHOHN CBS3M, MOJIMMEpH3aLuu W okucieHus. lIpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XMMHUUECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenue. Ilonmmmepuzanms
CONPSKEHHBIX TUeHOB. CriocOObI MOMYyYEeHUS U IPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, oOmas Gpopmysa, HOMEHKIATypa U
U30MepHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHUMHYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOECAUHEHUs,  JUMEpU3ALMH U
TpUMEPHU3ALUH, OKUCIEHN. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEeHHBIE peakui Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHMUSI
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue yrieBoJopoasl (apeHsl). ['omMonornyeckuili psij apeHoB,
obmiast popMmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUud NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha IMpUMEpEe aJIKWIbHBIX pPaJUuKaloB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl moayyeHus u
IIPUMEHEHUE aPOMAaTUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadorku. CriocoObl nepepaboTKu HepTH:



MIEPErOHKa, KPEKUHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMUHT, ITHPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHE B IIPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY pa3IMYHBIMU KJIacCaMU yTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINY, LHAHOTPYIIIY,
amuHorpymmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pacTBopa wIENOoUU. B3aMMOIENCTBUE IUTAIOTCHAJIKAHOB C MAarHMeéM U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE W TMPU CHUHTE3E
OpraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
n3yueHre (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakIuii  yriieBoAOPOJAOB Pa3IMUHBIX KIIaccoB (oOeciBeunBaHuE OpOMHON WIIH
MOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiksi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHA4HBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga W BOJAOpPOJA B OPraHWYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3yYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «Hedtb» m «Yromby, ¢
oOpa3miaMu  TUTacTMacc, KaydyKoB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranndecKue coeJMHEHHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuMepe
METaHojJa M JTaHojia). ['oMomoruyeckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaKIUW 3aMElIeHMs, JeTujaparaiuyd, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKMMU  KUCJIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI. JleficTBUE ATaHOa U METaHoJa
Ha opranu3sM uenoBeka. CrocoObl MOAy4YEHUs M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBHUECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHTIIMKOJNb W riaulepuH. dusnueckue u
XUMHMYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICCTBUE C OpPraHMYEeCKUMU
U HEOPraHMYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAs peakius Ha MHOr0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEICHHUS.
HeiictBue Ha opranuzM 4enoBeka. CrnocoObl TMONy4YeHUS M NPHUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIJIMSHHUE THAPOKCOTPYHIBI U
O0eH30pHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KavectBennwie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6bl osrydenust ¥ npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuiibHble COETMHEHUS] — aIbACTU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMoJIornueckre psiibl aabIeruI0B U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa albACTUIOB U
KETOHOB.  XHMMHWYECKHE CBOMCTBA  QJIbJETUJIOB U  KETOHOB:  PEAKIUHU
npucoenuuenus. OKHUCIIEHNEe albJEeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIEeTUIbI.
CriocoObl OJTy4YEeHHs M IPUMEHEHHE alIbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkIaTypa. dusndyeckrue cBOMCTBA
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepuuKanM, peakUud C YyYacTHEM YIJIEBOJAOPOIHOrO pajHKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BHICIINX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAsS, OJICMHOBAs, JUHO/IE8As,
JuHOoNen08as KUcnoTbl. CocoObl MOTyYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omonornueckuili pan, obOuas ¢opmysna, U30MEpUs U
HOMeEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1IesIouHoM cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKH
HEIpEeAEbHbBIX JKUPHBIX KUCIOT. JKUpBI B Ipupoe.

MpIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIEE ACHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaos (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, pudo3a,
ne3okcupuoosa. du3ndeckue CBOMCTBA M HaXoXJeHue B mpupoje. dorocuHTes.
XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBiIMBarOIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMmeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH U ueuttoio3a. CTpoeHre MakpoMOJIeKyJd Kpaxmana, TIJIIHMKOTeHa W
HeJUToNo3bl.  PU3MYECKME CBOWMCTBA KpaxMalia M UEIUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEeakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOIU3, ModydeHue 3(pupoB nemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTtel U
benonby, «KapoonoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0Tcoaep:Kalme OpraHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEepPBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenne moiiekyn, oOmas (opmysia, u30Mepusi, HOMEHKIATypa U (Qu3nyYecKue
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHaA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBbIE peakivu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudarudeckux amMuHOB. [lomydeHwe aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. Homenknartypa u uzomepusa. OTiebHbIE MPEICTABUTENH -
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3MYecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIMHEHUM, peakius TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 NENTHIOB.

benkn kak mnpupoaHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: THUAPOIHN3, JICHATYpAIus,
KauyeCTBEHHBIE PEAKI[UU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBpAILCHUMN:
pacTBopeHue O€NKOB B BOJE, JCHATypalus OEJIKOB MpPU HAarpeBaHHUM, IIBETHHIC
peakiuu Ha O€JKW, pELIEHUE HJKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A3oTcoaepxaine OpraHUYECKUe COCTMHEHUS» U «Pacrnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJUBUHWIXJIOPUl, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noymdTUIeHTepedTanar). YTunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPBI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekymaspHod (GOpMysbl OPraHMYECKOTO0 COCIMHEHHS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (POpMYJIbI OPraHUMYECKOro COeAUHEHUs] 1Mo macce (00BEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYITbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJIU BBIXOJIa MPOAYKTa pPEaKIUU OT TEOPETUUYECKH
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOW XHUMHUH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaKk ¥ TIOHSATHUH, MPUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukamusi, HaOIIOJEHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHUS,
Mmacca.

buomorus: kierka, opraHu3M, 3KOocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpO(dHBIA TUN TUTAHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OETKU, YTIAEBOABI, KXUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMble, TOTUTUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMW
HA YT'JIYVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOoOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» HAa YPOBHE CPEAHErO
oOmiero o0Opa3oBaHUsl BBIIETEHBI CIEIYIONIME COCTABJISIONIME: OCO3HAHHE
OOyYalomMUMHUC POCCUMCKONW TPaXJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOONPEAEIECHUIO; HATMYNE MOTUBALINU K
OoOy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIAMM M HOPMAaMH TIOBEACHMS; HaJudHe
MIPAaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTh IIEIU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE PE3YyJbTaTBl OCBOCHUS MOpeAMETa «XHUMHUS»  OTPaXKAKOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
o0yyJaromuxcs B MPoLecCce peasin3alii 00pa30BaTeIbHON IEITEIbHOCTH.

JIMYHOCTHBIE PE3YNBTaThl OCBOCHUS MOpEeAMETa «XHUMHS»  OTPAXKAKOT
c(OpMHPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECKOW EATEIHLHOCTH
oOydJarommxcs B Mpolecce peann3alud 00pa30BaTeIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xx1aHCKOr0 BOCIIMTAHMS :

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAIKY;

MPEJICTABICHUS] O COLMAIBHBIX HOPMax M TMPAaBUAJIAX MEXKINYHOCTHBIX
OTHOUIEHUW B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHITOJIHEHHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YUYCOHON AESTEINBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTE€UYECTBEHHON XMMUM;



YBaXEHHsI K MpOIlEcCCYy TBOpPUECTBA B OOJACTH TEOPUH U IMPAKTUUYECKOTO
OPWIOKEHHUSI XUMHUH, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3yIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHUHM M TMOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJACHUE W MOCTYNKH CBOMX TOBAPUIIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBHIA
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHns1 mpaBui O€30MacHOro OOpalleHusi C BEIIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYI0BOU AECSATEIBHOCTH;

NOHUMAaHMS LEHHOCTH MPaBUJ HWHAMBUAYAIBHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
JESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX BHJAX
NESATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUH NPaKTHUYECKUX 3a7ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUil pa3iIudHOro pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUHU
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:



AKOJIOTHYECKH IIeJIECO00PAa3HOTO OTHOIIEHHUS K MPUPOAEC KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3€MJIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX TMpoOJieM, BIIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CPEbI;

OCO3HAaHUSA HEOOXOAUMOCTH MCIIOJB30BAHUSA JIOCTIKEHUM XUMHMU IS
pEIIEHUS] BOIIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCALIMX BpEH  OKPYKAIOUIEH
MPUPOJHON Cpejle, YMEHHsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUA NPEANPUHUMAECMBIX JEUCTBUN U IPEIOTBPAIATh HX;

HAJIMYUS PA3BUTOrO 3KOJOTMUYECKOTO MBIIUICHUS, YKOJIOTUUYECKON KYJIbTYPBHI,
OIThITA JIeATSIILHOCTH AKOJIOTHUECKOM HaNpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTHKE, CIIOCOOHOCTM M YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN IIPAKTHUKU;

NOHUMAaHMS CHenuUKH XUMHM KaK HayKd, OCO3HaHUA €€ poJin B
(GhopMUPOBAHUU DPAIMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIE€JOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHUU TIPUPOJTHBIX 3aKOHOMEPHOCTEH | peHieHHH IpoOJIeM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBWJIM3AIAN: B €€ TYMAHHCTHYECKOM HANpPaBICHHOCTA W BAXHOW pOJIUA B
CO3JJaHWM HOBOM 0a3bl MaTepHANbHON KyJIbTYpHl, B PEIICHUHU TIJI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOM,
MUIIEBOM U DKOJIOTHYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBUM YCHENIHOTO TPYJia U SKOJOTMYECKH KOMGPOPTHOM KU3HU KaKJA0ro ujieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlydyaeMble 3HAHUSA ISl aHATU3a U OOBSICHEHUS! SIBICHUNM OKPYXAIOIIero Mupa u
MIPOUCXOIAIINX B HEM M3MECHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIONIUXCS JAHHBIX C IIENbI0  IOJTYUYSHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XHUMHWYECKHE 3HAHMSA IS
pelieHus mpooJieM B pealbHbIX )KH3HCHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEIOBATEIILCKOM 1€ TEIIbHOCTH;



TOTOBHOCTH H  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO M|
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIy9CHHIO HOBBIX 3HAHWHA 110 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEepeca K 0COOEHHOCTSM TpyJAa B PasNUYHbIX cepax mpodecCHoHaIbLHON
JeSITETHHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTpa)Karolue
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U clHeUu(UKy METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKaX (MaTepusi, BEILECTBO, SHEPTHUs, SIBJICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, Uccle0BaHNe, HAOII0IeHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETECHIINH 00YYaroInXCs;
CHOCOOHOCTb oOyuarommxcs UCTOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHUBEpCAJIbHbIE Y4YeOHBIC
JNEUCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

1) 6a30Bble JJOruvYecKue aeMcTBusi:

CaMOCTOSITeILHO  (OpPMYIHpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUSL, COOTHOCUTh PE3YJIbTAThI ACSITEILHOCTH C TOCTABJICHHBIMHU LICIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICJISITh XapaKTEpPHbIC MPU3HAKKU TMOHATHM M yCTaHABIMBATh MX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS J1JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHHMS W KPUTEPUU I KiacCH(HUKAIMK BEIIECTB U
XUMUYECKUX PEAKIINA;

YCTaHABJIMBATh MPUYMHHO-CJICJCTBEHHBIE CBSA3U MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B paccMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETTH, PEOOPA30BBIBATH MOJICIBHBIEC MPEJCTABICHUS — XUMUYECKHUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHU4YecKas (opmylia, YpaBHCHHE XHUMHUYCCKOMN
peaKknuu — TPU PENICHUH YYCOHBIX ITO3HABATEIBHBIX W TPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS IS BHISABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUN.

2) 0a3oBbIe HcCCIe0BaATEIbCKHE 1eHCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB U XHUMHYCCKUX
peaKkuu;

(bopMyIUpPOBATH MENN U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYJIHUPOBAaHHBIE BONPOCHI B KadyeCTBE HMHCTPYMCHTA
MMO3HAHUS W OCHOBBI JJII (DOPMHUPOBAHMS THUITOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIPHOTO IIJITAHUPOBAHUS W TPOBEICHUS
YYCHHYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 32 XOJIOM
mpoIriecca, CaMOCTOSITEIBHO ITPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEHHO TJOCTOBEPHOCTH PE3yJIbTATOB UCCICAOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTE;

NpHOOpETaTh OMBIT YYEHWYCCKOH HCCIICNIOBATEIbLCKOW W MPOCKTHOM
JCATEIBHOCTH, TPOSIBIATH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITCIBHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYSCKUX 3a/ad, NPUMCHEHHUIO Pa3TuIHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYHO-
MOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUS, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IUYHBIX BHIOB U (PopM
IIPEJICTaBIICHUS, KPUTHYICCKU OIICHHBATh el JOCTOBEPHOCTh u
HEIPOTUBOPEYHBOCTb;

(GhOpMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOIBI MPU TIOUCKE H
orbope wmHPOpPMAIUA, HEOOXOAUMON IS BBINOJTHEHHUS YyYEeOHBIX 3a1ad
OINPECIEHHOTO THIIA;

MpUOOpETaTh OIBIT MCIOIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
uHpopMaIu (CXeMbl, FpapUKH, TUarpaMMBbl, TaOJIUIIbI, PUCYHKH U APYTHE);



UCIIONIb30BaTh HAy4YHBIA fA3BIK B KayecTBE CpEACTBa Mpu pabore ¢
XUMHMYECKON HH(OpMAIMel: NpUMEHATb MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATH 3HAKOBO-CUMBOJJUMYCCKUC CPCACTBA HATI'TLAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIC 1eHCTBHS:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B X0/I€ UAJIOTa U/WIIH
JTUCKYCCHUU, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTEJIBHO BBIIOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMCH PE3y/IhbTaTOB ITO3HABATEILHON JIEITEeIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIBLHO MM COBMECTHO CO CBEPCTHUKAMHU TIPH BBHITTOJTHCHHH
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKONH pabOThl TIO MCCICTOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3alui Yy4eOHOTro MPOeKTa, U (hOPMYIHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM NPOBEIEHHBIX HCCIICIOBAHUNA MYTEM COTJIaCOBaHHUS ITO3HMIIMN B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHBbIC YHMBepcalbHbIe YUeOHbIE AeliCTBUA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO TI03HABATEIBHYIO
JCATENBHOCTh, OMpeneisas e€ Iend MW 3aJadd, KOHTPOJIUPOBATh H IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeIjaraéMblii aJIrOpUTM JAEUCTBUI IpHU
BBIITOJTHEHUH Y4YeOHBIX M HCCIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HamoOoJee
3 PeKTUBHBIN CcMOCO0 MX pEHmICHHS ¢ Y4E€TOM IOJIyYeHUS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILECTBJIAITh CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CamMoOaHalau3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl 10 XUMHUH Ha yTIyOlIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOILIero oOpa3oBaHUs BKIIOYAOT cleHU(pUUYECKUE
U1l y4eOHOro npeaMeTa « XUMHs Hay4YHbIEe 3HAHMSI, YMEHHUS U CIIOCOObI IEUCTBUI
10 OCBOGHHUIO, MHTEPIPETAIMN U MPeoOpa30BaHHUIO 3HAHWMA, BUABI JESTEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMSA M NPUMEHEHHIO 3HAHUN B Pa3iIMUHBbIX y4E€OHBIX
CUTYyalUsAX, a TAKXKE B PCaIbHbIX JKU3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ XUMHUEH. B
[porpaMMe II0 XHMUH NPEAMETHBIE pe3yJIbTaTbl IPEACTABICHbBI II0 IojaM
U3y4CHUS.



10 KUIIACC

[IpenMeTHble pe3yJbTaTbl OCBOECHHMS Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAUYEHWW OPTaHHYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJIh B OOCCIEYCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKOM, IHEPreTUYECKON U
MUIIEBOM 0€30MacHOCTH, B PA3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrieuyeHU N palMOHAIILHOTO
MPUPOIOTIOIH30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOIIEH KyJIbTYpHI
YelioBeKa, a TakKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHMI, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAOIIHNE MOHATUSI — XUMUYECKUHN 3JIEMEHT, aTOM, SJIpO U JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOUTAIH, OCHOBHOE M BO30YXJAEHHOE
COCTOSIHUSI aToMma, TUOpUAM3alMs AaTOMHBIX oOpOuTanel, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENIHOCTD, CTENIEHb OKUCJICHUSI, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBINA CKENET, PYyHKIIMOHAIbHAS
rpynmna, pajgukai, CTpyKTypHble (opMmyibsl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (TeoMeTpuueckas,
ONTUYECKAas), HM30MEpbl, TOMOJIOTUYECKUN PsAJ, TOMOJOTH, YTIEBOJIOPOIbI,
KHUCJIOPOJ- U a30TCOJEpIKalllie OPraHUYECKHEe COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon J[. W. MenneneeBa, Teopusi CTPOCHHUSI OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEeBpalleHUsT DHHEPTHUH TMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
MMOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUMN; MPECTABICHUS
0 MEXaHM3MaX XHMHUYECKHX pPEaKlUil, TEePMOJUHAMHUYECKUX M KHHETHUUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKyJIaX (MHAYKTUBHBIA U Me30MepHBIN 3¢ dexTrl, opueHTantsl | u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOMCTBAaX, COCTaBe, MOJIYUYCHHH U Oe30MacHOM
WCIIOJIb30BAaHUN BAXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOUN
JESTENbHOCTA  YeJOBEeKa, OOMMX  HAyYHBIX  MPUHIUNAX  XUMHYECKOTO
IPOM3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TEPepadOTKU HeDTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPU
OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COEIUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:



HCIMOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABJIEHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYI OPraHMYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUUA U PACKPBIBATh UX CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUMKA  MOCPEACTBOM  COCTAaBJICHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMii, peakluuii HOHHOTO oOOMeHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHIA;

M3TOTAaBJIMBATh MOJIECIIM MOJEKYJI OPraHWYECKUX BEUIECTB ISl WILTIOCTPAlUN
X XMMHYECKOTO Y MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHUM: yCTaHABIMBATH MPUHAIICKHOCTh M3yUYEHHBIX
OpPraHMYEeCKUX BEHIECTB II0 HX COCTaBY M CTPOCHHUI0 K OINPEACIEHHOMY
KJIacCy/Tpynne COE€IMHEHUM, [daBaTh UM Ha3BaHUS MO CUCTEMATHYECKOMN
HoMmeHknatype (IUPAC) u npuBoaUTh TPUBHAIbHBIE HA3BAHUS NI OTAEIIBHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BEIECTB (ITUJICH, alleTUJICH, TOIYOJ, TIUIEPHH,
ATUJICHTJIMKONb, (eHos, QopMalbaerul, areTanbAeru, aleToH, MypaBbUHAas
KHUCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBAsI, NATbMUTUHOBAST KUCJIOTHI,
TJIMIWH, aJTaHWH, MalibTo3a, (PYKTO3a, aHWIWH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOpMUPOBAHHOCTh YMEHHUS OINpENEsATh BUJ XUMHUYECKOM CBSI3M B
OpraHUYECKUX COEAUHEHUSIX (KOBaJCGHTHAsI W HMOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh yMEHUSI TPUMEHATHb TOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa /st 00bsICHEHHST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckue M XUMUYECKHE CBOMCTBAa TUIMUYHBIX MPEICTABUTENEH pPAa3ITHUHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
AJKUHOB, APOMAaTUYECKUX YIJIEBOJOPOJAOB, CIHMPTOB, abJECTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOSTUHEHUHN U
aMUHOB, AMHHOKHUCJIOT, O€JKOB, YrjieBOAOB (MOHO-, IHU- W TOJUCAXapUJIOB),
WIUTIOCTPUPOBATh ~ TFEHETUYECKYI0  CBA3b  MEXAY HUMH  YPaBHECHHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C HCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYHIl aTOMOB B MOJIEKYJIaX;



c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CeIpbsi (HeTh, TNPUPOAHBIM Ta3, Yrojiab), CHOCOOBI €ro MepepaboTKu M
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAayYHBIX
MeTOoJlaX MO3HaHMs — HAOJIOJIEHUU, U3MEPEHUH, MOJICIUPOBAHUH, SKCIEPUMEHTE
(pea’JbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUs OPUMEHSTh OCHOBHbIE ornepauuu
MBICITUTEIBHON JEATeIbHOCT — aHalu3 M CHUHTE3, CpaBHEHHE, OOO0OIICHUE,
CUCTEMATHU3ALINIO, BBISIBICHHE NMPUYUHHO-CIEACTBEHHBIX CBA3EH — JUISl U3YyYEHHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKIIUi;

c(OpPMHUPOBAHHOCTh YMEHUII: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSAMU M NPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIS
0ojiee OCO3HAHHOTO MMOHMMAHUS CYIIHOCTH MAaT€pUaIbHOIO €IMHCTBA MHpAa,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOM XMMHUH i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;

c()OPMHPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHI MO XUMHUYECKHM
dbopMynamM U ypaBHEHHSIM XUMHYECKUX PEAKINi C UCHOJIb30BaHUEM (U3UUECKUX
BeJIMYMH (Macca, OOBEM Ta3oB, KOJMUYECTBO BEIIECTBA), XapaKTEPHUIYIOLIUX
BEIIECTBA C KOJHWYECTBEHHOM CTOPOHBI: PACYETHI IO HAXOXKIACHUI0 XUMUYECKOH
(opMysbl BEUIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JEMEHTOB,
NPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIU3UPOBATh U OIEHUBATH
C TIIO3UIUHA  DKOJOTHMYECKOH  0O€30MacHOCTH  IOCJIEACTBUS  OBITOBOM H
MPOU3BOJICTBEHHON JE€ATENLHOCTU YEJOBEKAa, CBA3AHHOM C mepepaboTKoOn
BEII[ECTB, MUCIOIL30BATh MOYYCHHBIC 3HAHUS IS IPUHSTHS TPAMOTHBIX PeIIeHUN
npo0JieM B CUTYallUsX, CBSI3aHHBIX C XUMHUEH;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH 3KCHEPUMEHT (TIOJyYeHHE M HW3YYEHUE CBOWCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJIEBOJAOPOJOB pPA3JIMYHBIX KIJIACCOB U
KUCIIOPOACOJEPKAIINX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIEPUMEHTAIbHBIX
3a/lad 1O pacloO3HABAaHUID OPraHUYECKUX BELIECTB) C COOJIOJIEHUEM IPaBUII
Oe3omacHoro oOpamieHusi ¢ BEIIeCTBAMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMynMpoBaTh 1LENIb HCCIEIOBaHUs, TMPEJCTABIATh B pa3InyHOU (opme
PE3yNbTAaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMIA:

coOJII01aTh MpPaBHJIa 3KOJIOTMYECKH LEeIecO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM JEATEIBbHOCTH B LEJSAX COXPAHEHMS CBOErO 3J0POBBS, OKPYXKArOLIEH
OPUPOJAHON CPe/Ibl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSA;



OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBHS HA JKUBBIE OPraHHU3MBI
ONPENENEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIca nokasarens [IJIK;

aHANIM3UPOBATh 11€J1€CO00Pa3HOCTh NMPUMEHEHUS! OPraHMYECKUX BEILECTB B
MIPOMBIIIVIEHHOCTHU U B OBITY C TOUKHM 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH II€JI€HANPABICHHBIA IOUCK
XUMHYECKON MHPOpMALUK B PA3JINYHBIX UICTOYHHUKAX (HayyHas U y4eOHO-Hay4dHasI
JUTEpaTypa, CpeicTBa MaccoBoi nHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XMMHUYECKYI0 MH(OpManuIo, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHON yUCOHOM 3a1aucii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo yacos
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Paspnen 1. Teopernueckue 0CHOBbI OPraHM4eCKOM XMMHUH

1.1

[IpenmeT opraHnYeCKON XUMUH.
Teopust cTpoeHUsT OPraHUYECKUX
coenquHenuit A. M. Bytneposa

1. http://files.school-
collection.edu.ru/dlrstore/
ceac7808-399a-9ac6-db56-
7ed2041861fa/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/
5e8f612a-b762-9f6b-de63-
c5dcld3e64c5/index.htm

3. http://files.school-
collection.edu.ru/dlrstore/
80de813e-a63b-3a19-5a8a-
519¢3701406a/index.htm

4. http://files.school-
collection.edu.ru/dlrstore/fal{f830c-
9d8f-0b17-d3el-fa4a4193333¢/
index.htm

5. http://files.school-
collection.edu.ru/dlrstore/
73ccda2d-12a7-ccd3-233c¢-
1ec5450c05f0/index.htm

6. http://files.school-
collection.edu.ru/dlrstore/
761609e3-5da6-7559-4264-
68d3548bb069/index.htm



http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/76f609e3-5da6-7559-4264-68d3548bb069/index.htm
http://files.school-collection.edu.ru/dlrstore/76f609e3-5da6-7559-4264-68d3548bb069/index.htm
http://files.school-collection.edu.ru/dlrstore/76f609e3-5da6-7559-4264-68d3548bb069/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/80de813e-a63b-3a19-5a8a-5f9e3701406a/index.htm
http://files.school-collection.edu.ru/dlrstore/80de813e-a63b-3a19-5a8a-5f9e3701406a/index.htm
http://files.school-collection.edu.ru/dlrstore/80de813e-a63b-3a19-5a8a-5f9e3701406a/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm

Hroro no pazaeny

Paznen 2. YriaeBoaopoabl

2.1

[IpenenbHbIe yrieBOgOPOAB —
aJIKaHbI, IIUKI0ATKAHBI

http://files.school-
collection.edu.ru/dlrstore/
ceac7808-399a-9ac6-db56-
7ed2041861fa/index.htm
http://files.school-
collection.edu.ru/dlrstore/
5e8f612a-b762-9f6b-de63-
c5dcld3e64cS/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
80de813e-a63b-3a19-5a8a-
519¢3701406a/index.htm
http://files.school-
collection.edu.ru/dlrstore/fal{f830c-
9d8f-0b17-d3el-fad4a4193333¢/
index.htm
http://files.school-
collection.edu.ru/dlrstore/
73ccda2d-12a7-ccd3-233c¢-
1ec5450c05f0/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
761609¢3-5da6-7559-4264-
68d3548bb069/index.htm

2.2

HenpenenbHble yrieBogopob:
QJIKEHBI, aJIKa/INEHBI, ATKUHBI

14

http:/files.school-
collection.edu.ru/dlrstore/
€6591378-5a0f-07¢2-5491-
felca9d05442/index.htm
http://files.school-



http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
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http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
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http://files.school-collection.edu.ru/dlrstore/80de813e-a63b-3a19-5a8a-5f9e3701406a/index.htm
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10.

collection.edu.ru/dlrstore/a2fde3eb-
37b0-b327-af25-099e3fa00573/
index.htm

http://files.school-
collection.edu.ru/dlrstore/
80d12abd-df02-dd41-7770-
flcd1f794ccf/index.htm
http://files.school-
collection.edu.ru/dlrstore/caa549d-
1ce7-bbc9-672¢-6802f3a2dasSa/
index.htm
iles.school-collection.edu.ru/
dlrstore/74d656c4-ce58-a147-
14bf-54b4108282d9/index.htm
http://files.school-
collection.edu.ru/dlrstore/
4ab30a8b-1667-6171-b732-
cfae0c4ab042/index.htm
http://files.school-
collection.edu.ru/dlrstore/
8eed47cb-64ba-9932-7ac3-
3e2lacc87d24/index.htm
http://files.school-
collection.edu.ru/dlrstore/
57d0a452-e5af-c2¢8-¢390-
9bd8077edc1f/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
abc94{8b-38a4-404b-5fc0-
b4163bSbedfe/index.htm
http://files.school-
collection.edu.ru/dlrstore/



http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/abc94f8b-38a4-404b-5fc0-b4163b5bedfe/index.htm
http://files.school-collection.edu.ru/dlrstore/abc94f8b-38a4-404b-5fc0-b4163b5bedfe/index.htm
http://files.school-collection.edu.ru/dlrstore/abc94f8b-38a4-404b-5fc0-b4163b5bedfe/index.htm
http://files.school-collection.edu.ru/dlrstore/57d0a452-e5af-c2c8-e390-9bd8077edc1f/index.htm
http://files.school-collection.edu.ru/dlrstore/57d0a452-e5af-c2c8-e390-9bd8077edc1f/index.htm
http://files.school-collection.edu.ru/dlrstore/57d0a452-e5af-c2c8-e390-9bd8077edc1f/index.htm
http://files.school-collection.edu.ru/dlrstore/8ee447cb-64ba-9932-7ac3-3e21acc87d24/index.htm
http://files.school-collection.edu.ru/dlrstore/8ee447cb-64ba-9932-7ac3-3e21acc87d24/index.htm
http://files.school-collection.edu.ru/dlrstore/8ee447cb-64ba-9932-7ac3-3e21acc87d24/index.htm
http://files.school-collection.edu.ru/dlrstore/4ab30a8b-f667-6f71-b732-cfae0c4ab042/index.htm
http://files.school-collection.edu.ru/dlrstore/4ab30a8b-f667-6f71-b732-cfae0c4ab042/index.htm
http://files.school-collection.edu.ru/dlrstore/4ab30a8b-f667-6f71-b732-cfae0c4ab042/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

11.

12.

56933415-8a35-b076-fba2-
a9acbb78003¢/index.htm

iles.school-collection.edu.ru/
dlrstore/9253d0b0-9336-846¢-
5119-55622fc0d89a/index.htm

http://files.school-
collection.edu.ru/dlrstore/

7f06c619-fef2-31a3-27bt-
75d107853098/index.htm 13

23

ApomMaTtudeckue yriieBoaopobl
(apensr)

http://files.school-

collection.edu.ru/dlrstore/41d15ff3-

f88-8bb8-20b3-9b674584fed6/

index.htm
http://files.school-
collection.edu.ru/dlrstore/
5023877d-119¢-f104-5d02-
€72d79b59a32/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
d6d55aae-8b69-9¢10-169c¢-
8af28c8eb572/index.htm
http://files.school-
collection.edu.ru/dlrstore/
47b6b935-¢53f-0d83-0d73-
21b9a37b598e¢/index.htm
http://files.school-
collection.edu.ru/dlrstore/
4tb5d71a-0f92-f572-8812-
927199¢7225a/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
68fc80ed-775f-4200-02f4-



http://files.school-collection.edu.ru/dlrstore/68fc80ed-775f-4200-02f4-19916bcac2d9/index.htm
http://files.school-collection.edu.ru/dlrstore/68fc80ed-775f-4200-02f4-19916bcac2d9/index.htm
http://files.school-collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
http://files.school-collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
http://files.school-collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/7f06c619-fef2-31a3-27bf-75d107853098/index.htm
http://files.school-collection.edu.ru/dlrstore/7f06c619-fef2-31a3-27bf-75d107853098/index.htm
http://files.school-collection.edu.ru/dlrstore/7f06c619-fef2-31a3-27bf-75d107853098/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm

19916bcac2d9/index.htm

http://college.ru/himiya/
[IpupoiHBIE HICTOYHUKH http://www.chemnet.ru

yTJIEBOAOPOIOB H X mepepadoTka http://him.1september.ru
http://experiment.edu.ru

24

1. http://files.school-
collection.edu.ru/dlrstore/41d15ff3-

ff88-8bb8-20b3-9b674584fed6/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/
5023877d-119¢-f104-5d02-
€72d79b59a32/index.htm

3. http://files.school-
collection.edu.ru/dlrstore/
d6d55aae-8b69-9¢10-169c¢-

l"anorennpousBoiHbIE 8af28c8eb572/index.htm

YIIIEBOLOPOIOB 4. http:/files.school-
collection.edu.ru/dlrstore/
47b6b935-e53f-0d83-0d73-
21b9a37b598e¢/index.htm

5. http://files.school-
collection.edu.ru/dlrstore/
4fb5d71a-0192-572-8812-
927f99¢7225a/index.htm

6. http://files.school-
collection.edu.ru/dlrstore/
68fc80ed-775f-4200-02f4-
19916bcac2d9/index.htm

2.5

Wroro no pazneny 35

Paznen 3. Kuciiopoacoaep:xkaniue oprannyecKue coeuHeHus



http://files.school-collection.edu.ru/dlrstore/68fc80ed-775f-4200-02f4-19916bcac2d9/index.htm
http://files.school-collection.edu.ru/dlrstore/68fc80ed-775f-4200-02f4-19916bcac2d9/index.htm
http://files.school-collection.edu.ru/dlrstore/68fc80ed-775f-4200-02f4-19916bcac2d9/index.htm
http://files.school-collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
http://files.school-collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
http://files.school-collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://files.school-collection.edu.ru/dlrstore/68fc80ed-775f-4200-02f4-19916bcac2d9/index.htm

3.1

Cruptsl. Genon

11

4,

http://files.school-
collection.edu.ru/dlrstore/

aeced24ed-bc30-ea3a-a92b-
193017547df2/index.htm
http://files.school-
collection.edu.ru/dlrstore/32bf0bfc-
40fa-3878-6d92-593fd826df31/
index.htm

http:/files.school-
collection.edu.ru/dlrstore/
2¢02dc8c-ac9d-7¢17-cb97-
189421963912/index.htm
http://files.school-
collection.edu.ru/dlrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm

http://files.school-
collection.edu.ru/dlrstore/aa71cf74-
85ec-498¢-a220-bddc65¢3adc7/
index.htm

http:/files.school-
collection.edu.ru/dlrstore/
7b8d6¢66-9b4c-a780-3aa2-
add60a3bacl7/index.htm
http://files.school-
collection.edu.ru/dlrstore/
ceded54b-ef8c-391e-5157-
42¢882871305/index.htm
http://files.school-
collection.edu.ru/dlrstore/
9b7¢5b29-8182-bbab-2ab0-
bfa97b18b793/index.htm
http:/files.school-



http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/7b8d6c66-9b4c-a780-3aa2-add60a3bac17/index.htm
http://files.school-collection.edu.ru/dlrstore/7b8d6c66-9b4c-a780-3aa2-add60a3bac17/index.htm
http://files.school-collection.edu.ru/dlrstore/7b8d6c66-9b4c-a780-3aa2-add60a3bac17/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm

10.

11.

12.

13.

14.

15.

16.

17.

collection.edu.ru/dlrstore/
cbc648f6-1fdf-102-8675-
1dfc12089436/index.htm
http://files.school-
collection.edu.ru/dlrstore/
2902f1¢7-622b-d84b-fce5-
f652d1cc81f7/index.htm
http://files.school-
collection.edu.ru/dlrstore/Ocaf7a8d-
7397-1¢33-1bd0-904de4c907dc/
index.htm

http://files.school-
collection.edu.ru/dlrstore/93fcbfcl -
6dcb-1649-d4d9-7£5{264e89¢b/
index.htm

http://files.school-
collection.edu.ru/dlrstore/
c0d732e9-0eff-d20c-5839-
e022a619ffd3/index.htm
http:/files.school-
collection.edu.ru/dlrstore/00fceOc1-
7bc5-1654-ebed-eS5ed0d2c3ef2/
index.htm

http://files.school-
collection.edu.ru/dlrstore/f7f253¢7-
cbc3-02ef-2557-e5b59¢1d26¢8/
index.htm

http://files.school-
collection.edu.ru/dlrstore/
23f51b3d-0639-4645-48¢0-
95d6ff05438a/index.htm
http://files.school-
collection.edu.ru/dlrstore/



http://files.school-collection.edu.ru/dlrstore/cab49626-0b60-d066-ae42-b3a0453bac34/index.htm
http://files.school-collection.edu.ru/dlrstore/cab49626-0b60-d066-ae42-b3a0453bac34/index.htm
http://files.school-collection.edu.ru/dlrstore/23f51b3d-0639-4645-48e0-95d6ff05438a/index.htm
http://files.school-collection.edu.ru/dlrstore/23f51b3d-0639-4645-48e0-95d6ff05438a/index.htm
http://files.school-collection.edu.ru/dlrstore/23f51b3d-0639-4645-48e0-95d6ff05438a/index.htm
http://files.school-collection.edu.ru/dlrstore/f7f253c7-cbc3-02ef-2557-e5b59c1d26c8/index.htm
http://files.school-collection.edu.ru/dlrstore/f7f253c7-cbc3-02ef-2557-e5b59c1d26c8/index.htm
http://files.school-collection.edu.ru/dlrstore/f7f253c7-cbc3-02ef-2557-e5b59c1d26c8/index.htm
http://files.school-collection.edu.ru/dlrstore/00fce0c1-7bc5-f654-ebed-e5ed0d2c3ef2/index.htm
http://files.school-collection.edu.ru/dlrstore/00fce0c1-7bc5-f654-ebed-e5ed0d2c3ef2/index.htm
http://files.school-collection.edu.ru/dlrstore/00fce0c1-7bc5-f654-ebed-e5ed0d2c3ef2/index.htm
http://files.school-collection.edu.ru/dlrstore/c0d732e9-0eff-d20c-5839-e022a619ffd3/index.htm
http://files.school-collection.edu.ru/dlrstore/c0d732e9-0eff-d20c-5839-e022a619ffd3/index.htm
http://files.school-collection.edu.ru/dlrstore/c0d732e9-0eff-d20c-5839-e022a619ffd3/index.htm
http://files.school-collection.edu.ru/dlrstore/93fcbfc1-6dcb-1649-d4d9-7f5f264e89eb/index.htm
http://files.school-collection.edu.ru/dlrstore/93fcbfc1-6dcb-1649-d4d9-7f5f264e89eb/index.htm
http://files.school-collection.edu.ru/dlrstore/93fcbfc1-6dcb-1649-d4d9-7f5f264e89eb/index.htm
http://files.school-collection.edu.ru/dlrstore/0caf7a8d-7397-1c33-1bd0-904de4c907dc/index.htm
http://files.school-collection.edu.ru/dlrstore/0caf7a8d-7397-1c33-1bd0-904de4c907dc/index.htm
http://files.school-collection.edu.ru/dlrstore/0caf7a8d-7397-1c33-1bd0-904de4c907dc/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm

18.

cab49626-0b60-d066-ae42-
b3a0453bac34/index.htm
http://files.school-
collection.edu.ru/dlrstore/
70100a16-6b4de-aeld-748e-
6534b12afcdd/index.htm

3.2

KapOoHuIbHBIE COETUHEHNS:
aIbJeTuIbl 1 KeToHbl. KapOoHOBBIE
KucnoThl. CrioxkHbIe A3GuphL. JKupsl

21

http://files.school-
collection.edu.ru/dlrstore/

dcdc1448-b507-9f8¢c-447a-
65a6762ce485/index.htm
http://files.school-
collection.edu.ru/dlrstore/
a3500cc3-4094-68de-807e-
fc926dd3cc35/index.htm

33

Yrinesoanl

http://files.school-
collection.edu.ru/dlrstore/ac425a5f-
377£-5f58-1411-2aff690e960¢/
index.htm

http://files.school-
collection.edu.ru/dlrstore/
57311a71-6110-4f77-a291-
371564453 1eb/index.htm
http://files.school-
collection.edu.ru/dlrstore/
8a2db168-8748-7¢52-0ddc-
2{6488815¢7c¢/index.htm
http:/files.school-
collection.edu.ru/dlrstore/Secbff51-
0£29-c6eb-ff20-d5f4f59cec53/
index.htm

http://files.school-
collection.edu.ru/dlrstore/



http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/70100a16-6b4e-ae1d-748e-6534b12afcdd/index.htm
http://files.school-collection.edu.ru/dlrstore/70100a16-6b4e-ae1d-748e-6534b12afcdd/index.htm
http://files.school-collection.edu.ru/dlrstore/70100a16-6b4e-ae1d-748e-6534b12afcdd/index.htm
http://files.school-collection.edu.ru/dlrstore/cab49626-0b60-d066-ae42-b3a0453bac34/index.htm
http://files.school-collection.edu.ru/dlrstore/cab49626-0b60-d066-ae42-b3a0453bac34/index.htm

8¢7¢39d3-420¢c-6e24-9¢52-
f57b8aedc10d/index.htm

6. http://files.school-
collection.edu.ru/dlrstore/af34cf52-
3dd3-cdcf-6700-397af208dc33/
index.htm

7. http://files.school-
collection.edu.ru/dlrstore/
d899¢40£-75¢2-ab0c-dalf-
b9e21f32a7bb/index.htm

8. http://files.school-
collection.edu.ru/dlrstore/
30¢74990-51cc-6b61-84b4-
08d1f3d51dae/index.htm

9. http://files.school-
collection.edu.ru/dlrstore/
3c05¢8ca-1d17-4261-737b-
a8dc6a998b3f/index.htm

10. http://files.school-
collection.edu.ru/dlrstore/
£7854399-c116-8ebb-aade-
544bc5301ae2/index.htm

11. http://files.school-
collection.edu.ru/dlrstore/
d52658e3-f16¢-5¢57-d382-
2f820fd82d75/index.htm

12. http://files.school-
collection.edu.ru/dlrstore/
a8a25b31-e58e-3b15-2a49-
0d425b5112e1/index.htm
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http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-08d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-08d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-08d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm

Paznen 4. A3oTconeprkaniue oprannyeckue coeIuHeHus

4.1

AMuHBI. AMUHOKHUCIIOTEL. benku

12

http://files.school-
collection.edu.ru/dlrstore/
0e9a9b25-b8de-0bd2-1252-
55407d90e4df/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
2191¢909-82tb-458a-3538-
52¢c9070ebf0/index.htm
http://files.school-
collection.edu.ru/dlrstore/
652a115¢-8¢7¢-4735-3631-
ecb93e64df61/index.htm
http://files.school-
collection.edu.ru/dlrstore/
e018a2db-d720-e54a-cb5f-
0226840a8f7e/index.htm
http:/files.school-
collection.edu.ru/dlrstore/
df61116a-635f-1adl-cb3e-
ff7598e3b35f/index.htm
http://files.school-
collection.edu.ru/dlrstore/
ab1d99¢1-d2b1-49d0-704c-
8cc37bdaas59/index.htm
http://files.school-
collection.edu.ru/dlrstore/
81bf3c04-ecla-a493-664e-
32806985f8cf/index.htm
http:/files.school-
collection.edu.ru/dlrstore/a46afba6-
f788-60c4-0552-7216670bfd66/
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http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm

index.htm

9. http://files.school-
collection.edu.ru/dlrstore/
97169712-fd05-4929-99¢9-
€b753b34ce47/index.htm

10. http://files.school-
collection.edu.ru/dlrstore/aa73fec2-
768f-fe6d-52¢7-8195d6878a68/
index.htm

11. http://files.school-
collection.edu.ru/dlrstore/
2dde89f6-f095-3b1e-6480-
f0c9cf6a9c8f/index.htm

12. http://files.school-
collection.edu.ru/dlrstore/
075d50d0-7¢cb2-d3a0-14¢e0-
78d958f59d2¢/index.htm

13. http://files.school-
collection.edu.ru/dlrstore/
af86b986-b5b8-d0e6-cHad-
¢191b7c355eb/index.htm

14. http://files.school-
collection.edu.ru/dlrstore/
d4£18¢54-0286-bab3-b084-
9¢cb5f6854c0b/index.htm

15. http://files.school-
collection.edu.ru/dlrstore/
7£c9510d-3617-92a5-b05c¢-
2d9346b131c5/index.htm

16. http://files.school-
collection.edu.ru/dlrstore/
£74¢9479-92d-adf3-988e-
4e4d67d1£504/index.htm



http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
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http://files.school-collection.edu.ru/dlrstore/af86b986-b5b8-d0e6-c6ad-e191b7c355eb/index.htm
http://files.school-collection.edu.ru/dlrstore/af86b986-b5b8-d0e6-c6ad-e191b7c355eb/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
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http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
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http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
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Hroro no pazaeny 12
Paspnen 5. BoicokoMoJIeKy IsIpHbBIE COeIMHEHUS
1. http://files.school-
collection.edu.ru/dlrstore/
4d70e672-cc98-878d-8f8c-
51 B 6 fab065467be0/index.htm

. BICOKOMOJIEKYJISIPHBIE COCTMHEHUS 2 httn/files.school-
collection.edu.ru/dlrstore/
2d5e¢399-43d9-8d16-13a0-
3f03bed4c28a/index.htm

Uroro no pazaeny 6

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOITPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne Tema ypoka
n/n

KoandyecTBO 4acoB

Bcero | KoHTpoJbHbIE

IIpakTHyeckue

Jara
HU3yYeHHUsI

eKTpOHHbIe HU(poBbHIE
o0pa3oBaTebHbIe pecypchl
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padoThI

padoThbI

[Tpenmert u 3HaUEHUE
OPraHUYECKON XUMHH,

http://college.ru/himiya/

HpEeICTaBJICHUE O 04.09
MHOTO00pa31u OPraHUIECKUX
COCJIMHEHU I
DIJIEKTPOHHOE CTPOCHHUE aTOMa http://college.ru/himiya/
yriiepojia (OCHOBHOE U
. http://www.chemnet.ru

BO30YXIEHHOE COCTOSIHHS). 06.09
BaiienTHEIE BO3MOKHOCTH
atomMa yriiepojia

http://college.ru/himiya/
XUMHYeCKasl CBSI3b B
OpPraHUYECKUX COCTUHCHUSX. http://www.chemnet.ru
MexaHu3Mbl 00pa30BaHUS 07.09 http://him. 1september.ru
KOBAJICHTHOH CBSI3H, CIIOCOOKI
paspbiBa CBs3EH

http://college.ru/himiya/
Teopm[ CTpOCHHS http://www.chemnet.ru
OpPraHMYECKUX COECAMHEHUH A. 11.09 http://him.1september.ru
M. Bytneposa. Bxognoe '

http://experiment.edu.ru
KOHTPOJILHOE TECTUPOBAaHUeE.
Bunesr HU30MEpHH: 13.09 http://college.ru/himiya/

CTPYKTYypHas,
HPOCTPAaHCTBEHHASI.
OneKTpoHHBIE 3P PEKTH B

http://www.chemnet.ru



http://college.ru/himiya/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://college.ru/himiya/
http://college.ru/himiya/

MOJIEKYJIaX OPraHHMYECKUX
COEeIMHEHUN

http://him.1september.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

IIpencraBnenue o
KJ1accu(UKaIuy u

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru

CHUCTEMaTHYeCKas 14.09

Homenkiarypa (IUPAC) http://school-sector.relarn.ru/nsm/

OpPraHUYeCKUX BELLIECTB -
http://www.hij.ru
http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru

Knaccubukaims peakiii B http://experiment.edu.ru

(uicainist peaxi 18.09

OpPTaHHM4YCCKOU XMMHUH http://school-sector.relarn.ru/nsm/
http://www.hij.ru
http://my.mail.ru/community/chem-
textbook/

CI/ICTeMaTI/BaLII/ISI u 20.09 http://college.ru/himiya/

000011IeHHUE 3HAHUHN T10 TEME



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

http://www.hij.ru

http://my.mail.ru/community/chem-
textbook/

http://chemistry.narod.ru

http://him-school.ru

AJIKaHbBI: TOMOJIOTHYECKUN
psan, obmras hopmyia,
HOMEHKJIaTypa U U30MEepus,

http://school-collection.edu.ru

9 21.09
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
http://college.ru/himiya/
10 duznueckre 1 XUMUYECKHE 2509 http://www.chemnet.ru
CBOMCTBA aJIKAaHOB '
http://college.ru/himiya/
HaXO)KI[eng amgaHOB B http://www.chemnet.ru
npupojie. CriocoOnl
1 PHPOA 27.09

MOJIy4YCHHA U MPUMCHCHUC
aJIKaHOB

http://him.1september.ru



http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://college.ru/himiya/
http://school-collection.edu.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/

[ukioankaHel: ooOmast
(dhopmyna, HOMEHKIATypa 1
U30MEepHsl, 0COOCHHOCTH

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

http://www.hij.ru

12 28.09 : - -
CTPOEHHUS ¥ XHMUUECKHX http://my.mail.ru/community/chem-
. textbook/
CBOICTB, CITIOCOOBI MTOTyYEHUS
U IpUMEHEHNE http://chemistry.narod.ru
http://him-school.ru
http://fcior.edu.ru
http://school-collection.edu.ru
http://college.ru/himiya/
Pelenne pacuéTHbIX 3a/1a4 Ha http://www.chemnet.ru
Onpe/ieIeHue MOJIEKYIAPHOM http://him.1september.ru
(hopMyJIBI OPraHUIECKOTO
http://experiment.edu.ru
BEIIECTBA 10 MACCOBLIM
13 H 02.10

JIOJISIM aTOMOB DJIEMEHTOB,
BXO/SIIUX B €r0 COCTAB.
CucremMaTu3anus U
000011IeHEe 3HAHUI 10 TEME

http://school-sector.relarn.ru/nsm/

http://www.hij.ru

http://my.mail.ru/community/chem-

textbook/



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://college.ru/himiya/

http://chemistry.narod.ru

http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru

14

AJIKEHBI: TOMOJIOTMYECKUN
psan, obmras hopmyia,
HOMEHKJIaTypa, JIEKTPOHHOE
U MIPOCTPAaHCTBEHHOE
CTPOCHHUE MOJIEKYIL.
CTpyKTypHast ¥ IIUC-TPaHC-
W30MEPHsI AJIKEHOB

04.10

1. http://files.school-
collection.edu.ru/dIrstore/ceac7808-
399a-9ac6-db56-7ed2041861fa/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/5e8f612a-
b762-9f6b-de63-c5dcld3e64cs/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/80de813e-
a63b-3a19-5a8a-59e¢3701406a/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/falf830c-
9d8f-0b17-d3el-fa4a4193333e/
index.htm

5. http://files.school-
collection.edu.ru/dIrstore/73ccda2d-
12a7-ccd3-233c-1ec5450c0510/
index.htm

6. http://files.school-
collection.edu.ru/dlrstore/76£609¢e3-
5da6-7559-4264-68d3548bb069/
index.htm

15

dmsnyeckre 1 XUMHUYECKHE

05.10

1. http://files.school-



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHKOBA

collection.edu.ru/dlIrstore/e659f378-
5a0f-07e2-5491-fe1ca9d05442/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/a2fde3eb-
37b0-b327-af25-099¢3fa00573/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/80d12abd-
df02-dd41-7770-f1cd1f794cct/
index.htm

CrniocoOsl nosty4eHus u

1. http://files.school-
collection.edu.ru/dIrstore/e659f378-
5a0f-07e2-5491-fel1ca9d05442/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/a2fde3eb-

16 09.10 37b0-b327-af25-099e3ta00573/
NPUMEHECHUE AJIKEHOB .
index.htm
3. http://files.school-
collection.edu.ru/dlrstore/80d12abd-
df02-dd41-7770-f1cd1£794cct/
index.htm
IpaxTiyeckas pabora Ne 1 no http://experiment.edu.ru
17 teme "llonydenue sTuneHa u 11.10
M3Y4YEHHE €ro CBOMCTB"
18 Pemenue pacuéTHeIX 3a1a4 Ha 12.10 http://chemistry.narod.ru

oTpeeNieHue MOJIEKYIIPHOU
(bopMyIIBI OPraHUIEeCKOro
BEIIIeCTBA

http://him-school.ru

http://fcior.edu.ru



http://chemistry.narod.ru/
http://experiment.edu.ru/

http://school-collection.edu.ru

19

AJKaJIUeHbI: CONPSIKEHHBIE,
U30JINPOBAHHEIE,
KyMYJUPOBaHHBIC.
Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHSI

16.10

1. http://files.school-
collection.edu.ru/dlIrstore/e659f378-
5a0f-07¢2-5491-felca9d05442/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/a2fde3eb-
37b0-b327-af25-099¢3fa00573/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/80d12abd-
df02-dd41-7770-f1cd1f794cct/
index.htm

20

XUMHYECKHUE CBOUCTBA
COTIPSOKEHHBIX TUCHOB

18.10

1. http://files.school-
collection.edu.ru/dIrstore/e6591378-
5a0f-07e2-5491-fel1ca9d05442/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/a2fde3eb-
37b0-b327-af25-099e3fa00573/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/80d12abd-
df02-dd41-7770-f1cd1f794cct/
index.htm

21

CrniocoOsl nosy4eHus u
NPUMEHEHHUE alIKaJNEHOB

19.10

1. http://files.school-
collection.edu.ru/dlIrstore/e659f378-
5a0f-07e2-5491-fe1ca9d05442/
index.htm



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/

2. http://files.school-
collection.edu.ru/dIrstore/a2fde3eb-
37b0-b327-af25-099e3fa00573/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/80d12abd-
df02-dd41-7770-f1cd1f794cct/
index.htm

AJIKUHBI: TOMOJIOTUYECKHUIA
psn, obmas popmyia,
HOMEHKJIaTypa, SJIEKTPOHHOE

1. http://files.school-
collection.edu.ru/dlIrstore/e659f378-
5a0f-07e2-5491-fe1ca9d05442/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/a2fde3eb-

22 23.10 37b0-b327-af25-099¢3£a00573/

U MPOCTPAHCTBEHHOE ‘ndex htm

CTPOCHHC MOJICKYL, 3. http:/files.school-

(du3nIecKue CBOMCTBA collection.edu.ru/dIrstore/80d12abd-
df02-dd41-7770-f1cd1£794cct/
index.htm

23 XUMUYECKHE CBOWCTBA 25.10 1. http://files.school-

AJIKNHOB

collection.edu.ru/dlIrstore/e659f378-
5a0f-07e2-5491-fe1ca9d05442/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/a2fde3eb-
37b0-b327-af25-099¢3£a00573/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/80d12abd-
df02-dd41-7770-f1cd1£794cct/




index.htm

24

KauecTBeHHBIE peakiuy Ha
TPOWHYIO CBSI3b

26.10

1. http://files.school-
collection.edu.ru/dIrstore/caa549fd-
1ce7-bbc9-672c-6802f3a2daSa/
index.htm

2.
iles.school-collection.edu.ru/dlrstore/
74d656c4-ce58-a147-14bf-
54b4108282d9/index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/4ab30a8b-
f667-6171-b732-cfae0c4ab042/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/8ee447cb-
64ba-9932-7ac3-3e21acc87d24/
index.htm

5. http://files.school-
collection.edu.ru/dlIrstore/57d0a452-
eSaf-c2c8-e390-9bd8077edc1{/
index.htm

25

Crnioco0sl nosty4eHus u
NpUMEHEHNE aJIKUHOB

06.11

1. http://files.school-
collection.edu.ru/dIrstore/caa5491fd-
1ce7-bbc9-672¢-6802f3a2dasSa/
index.htm

2.
iles.school-collection.edu.ru/dlrstore/
74d656c4-ce58-a147-14bf-
54b4108282d9/index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/4ab30a8b-




f667-6171-b732-cfae0c4ab042/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/8ee447cb-
64ba-9932-7ac3-3e21acc87d24/
index.htm

5. http://files.school-

collection.edu.ru/dlrstore/57d0a452-
eSaf-c2¢8-e390-9bd&8077edc1{/
index.htm

Pemenue 3agayu: pacd€rsl mo

http://experiment.edu.ru

26 YPaBHEHUIO XUMHUYECKOM 08.11
peakuu
http://chemistry.narod.ru
http://him-school.ru
27 CroTemeTAsANAR . 09.11 http://fcior.edu.ru
000011IeHNE 3HAHUH 110 TEME
http://school-collection.edu.ru
28 ApEHBI: TOMOJIOTHYECKUH psfI, 13.11 1. http://files.school-

obmas ¢popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJ OeH301a U
TOJIyOJIa, UX (PU3HUYECKUE
CBOMCTBA

collection.edu.ru/dlIrstore/caa549fd-
1ce7-bbc9-672¢-6802f3a2dasSa/
index.htm

2.
iles.school-collection.edu.ru/dlrstore/
74d656c4-ce58-a147-14bf-
54b4108282d9/index.htm

3. http://files.school-
collection.edu.ru/dIrstore/4ab30a8b-
f667-6f71-b732-cfac0c4ab042/
index.htm



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/

4. http://files.school-
collection.edu.ru/dlIrstore/8ee447cb-
64ba-9932-7ac3-3e21acc87d24/
index.htm

5. http://files.school-

collection.edu.ru/dlrstore/57d0a452-
eSaf-c2¢8-e390-9bd&8077edc1{/
index.htm

29

XUMHYECKHE CBOMCTBA
ApPEHOB: PEAKIUYU 3aMEILIECHUS

15.11

1. http://files.school-
collection.edu.ru/dIrstore/caa5491fd-
1ce7-bbc9-672¢-6802f3a2dasSa/
index.htm

2.
iles.school-collection.edu.ru/dlrstore/
74d656c4-ce58-a147-14bf-
54b4108282d9/index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/4ab30a8b-
f667-6171-b732-cfac0c4ab042/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/8ce447cb-
64ba-9932-7ac3-3e21acc87d24/
index.htm

5. http://files.school-
collection.edu.ru/dlIrstore/57d0a452-
eSaf-c2¢8-e390-9bd8077edc1{/

index.htm

30

XuMHYecKre CBOMCTBA
apEHOB: PEAKIUU
MIPUCOCTMHEHUS, OKHCIICHNE
TOMOJIOIOB OCH30J1a

16.11

1. http://files.school-
collection.edu.ru/dIrstore/caa5491fd-
1ce7-bbc9-672¢-680213a2daSa/
index.htm

2.




iles.school-collection.edu.ru/dlrstore/
74d656¢4-ce58-a147-14bf-
54b4108282d9/index.htm

3. http://files.school-
collection.edu.ru/dIrstore/4ab30a8b-
f667-6f71-b732-cfac0c4ab042/
index.htm

4. http://files.school-
collection.edu.ru/dIrstore/8ee447cb-
64ba-9932-7ac3-3e21acc87d24/
index.htm

5. http://files.school-

collection.edu.ru/dlrstore/57d0a452-
e5af-c2¢8-e390-9bd8077edc 11/
index.htm

31

Oco0EHHOCTA XUMHAYECKUX
CBOMCTB CTHpOJIA

20.11

1. http://files.school-
collection.edu.ru/dlIrstore/abc94{8b-
38a4-404b-5fc0-b4163b5bedfe/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/569334f5-
8a35-b076-fba2-a9acbb78003¢/
index.htm

3.
iles.school-collection.edu.ru/dlrstore/
9253d0b0-9336-846¢-5119-
55622fc0d89a/index.htm

32

Pemenue pacu€THpIx 3a1a4 Ha
onpeeIeHue MOJIEKYJIIPHON
(bOpMyJIBI OPTaHUYECKOTO
BelllecTBa

22.11

http://chemistry.narod.ru

http://him-school.ru

http://fcior.edu.ru



http://chemistry.narod.ru/
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm

http://school-collection.edu.ru

CriocoObl nosryueHust u

1. http://files.school-
collection.edu.ru/dlrstore/abc9418b-

33 23.11
NPUMEHEHUE apEeHOB 38a4-404b-5fc0-b4163bSbedfe/
index.htm
IeHeTHYeCKas CBA3L MEKIY 2. httD:'/ /files.school-
34 PASIHYHEIME KIACCAMI 2711 collection.edu.ru/dlrstore/569334f5-
' 8a35-b076-tba2-a9acbb78003¢/
YTJI€BOAOPOIOB index.htm
Pacuétel no ypaBHEeHUsIM http://fcior.edu.ru
35 XUMHHCCKHX PEAKIUH. 29.11 http://school-collection.edu.ru
CucreMaTusanusa u
000011IeHNE 3HAHUH 110 TEME
1. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
cc98-878d-81f8¢c-fab065467be(/
IMpupoauslii ras. [TomyTHBIE index.htm
36 He)TAHbBIE Ta35T 30.11 2. http://files.school-
collection.edu.ru/dlrstore/f2d5e399-
43d9-8d16-13a0-3f03bed4c28a/
index.htm
1. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
cc98-878d-81f8¢c-fab065467be/
. index.htm
37 KaMeHHbIH yroib U IpOoTIyKThI 0412

ero nepepaboTKu

2. http://files.school-
collection.edu.ru/dlrstore/f2d5e¢399
-43d9-8d16-13a0-3f03bed4c28a/
index.htm



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-a9acbb78003e/index.htm
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/

Hed1b 1 ciocoOsl eé
nepepadoTku. [Ipumenenue

http://chemistry.narod.ru

http://him-school.ru

38 06.12 http://fcior.edu.ru
NPOIYKTOB MEpepadoTKU
HepTH http://school-collection.edu.ru
http://chemistry.narod.ru
http://him-school.ru
['eneTnueckas CBsI3b MEKIY
39 pa3IUYHBIMH KJIacCaMU 07.12 http://fcior.edu.ru
YITICBOLOPOIIOB http://school-collection.edu.ru
http://chemistry.narod.ru
l'anorenonpounsBogHbIE http://him-school.ru
TJIEBOIOPOJOB: 3JIEKTPOHHOE
40 y OpOJ Y 11.12 http://fcior.edu.ru
CTPOEHUE; pEAKIUU
3aMEICHUS TaJIoreHa http://school-collection.edu.ru
http://chemistry.narod.ru
JlericTBHE 1Ien0YEH Ha )
http://him-school.ru
rajoreHnpOU3BOIHBIE.
41 B3aumopeiicTBue 13.12 http://fcior.edu.ru
AUTAJIOTCHAIKAHOB € MATHUCM http://school-collection.edu.ru
Y IIUHKOM
42 CucreMatuzanus u 14.12 http://chemistry.narod.ru

000011IeHHE 3HAHUH 10



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

pasneny "YrieBomopoasr"

http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru

KonTponbhas padbora no teme

http://chemistry.narod.ru

http://him-school.ru

43 18.12 http://fcior.edu.ru
"Vranesonopozast"”
http://school-collection.edu.ru
1. http://files.school-
collection.edu.ru/dIrstore/aced24ed-
bc30-ea3a-a92b-193017547df2/
index.htm
2. http://files.school-
Hpenembrpie OHHoaTOMHI:Ie collection.edu.ru/dlrstore/32bfObfc-
CIMPTBL: TOMOJIOTHYCCKIH 40fa-3878-6d92-5931d826df31/
psia, obuias hopmysia, index.htm
44 CTPOCHHUE MOJIEKYJI, U30MEPH, 20.12 3. http://files.school-
HOMEHKIIATypa, collection.edu.ru/dIrstore/2e02dc8c-
KnaccuduKarys, Gu3neckie gc9d-7c17-cb97-f894219639f2/
cBOiCTBA index.htm
4. http://files.school-
collection.edu.ru/dlrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm
45 XUMUYECKUE CBOWCTBA 21.12 1. http://files.school-

IpCACIBHBIX OJHOATOMHBIX

collection.edu.ru/dlrstore/aced24ed-



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

cnuptoB. PyGeskHoe

KOHTPOJIbHOE TECTHPOBAHUE.

bc30-ea3a-a92b-193017547df2/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/32bf0bfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dacda/
index.htm

46

CriocoObI nosryueHust u
NPUMEHEHHE OJHOATOMHBIX
CIIHPTOB

25.12

1. http://files.school-
collection.edu.ru/dlIrstore/aced24ed-
bc30-ea3a-a92b-193017547d12/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/32bfObfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm

47

[IpocTeie a¢upsr:

27.12

1. http://files.school-




HOMEHKJIATypa U U30MepHs,
0COOEHHOCTH (PU3HUYECKUX U
XUMHYECKUX CBOWCTB

collection.edu.ru/dlIrstore/aced24ed-
bc30-ea3a-a92b-193017547d12/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/32bfObfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJINKOJIb U FJ'II/IHepI/IH,
X QU3HUECKHE U XUMUYECKHE
CBOMCTBaA

28.12

1. http://files.school-
collection.edu.ru/dIrstore/aeed24ed-
bc30-ea3a-a92b-193017547df2/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/32bfObfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm




49

CrniocoOsl nosty4eHus u
NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

10.01

1. http://files.school-
collection.edu.ru/dIrstore/aeed24ed-
bc30-ea3a-a92b-193017547df2/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/32bf0bfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm

50

@DeHOII: CTPOEHUE MOJIEKYJIBI,
(u3nueckue cBOMCTBA.
ToxkcuyHOCTH peHoIa

11.01

1. http://files.school-
collection.edu.ru/dlIrstore/aced24ed-
bc30-ea3a-a92b-193017547d12/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/32bfObfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm




51

XHUMHYECKHE CBOUCTBA
denoma

15.01

1. http://files.school-
collection.edu.ru/dIrstore/aeed24ed-
bc30-ea3a-a92b-193017547df2/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/32bf0bfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm

52

CriocoObI nosryueHust u
IpUMEHeHue peHoma

17.01

1. http://files.school-
collection.edu.ru/dlIrstore/aced24ed-
bc30-ea3a-a92b-193017547d12/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/32bfObfc-
40fa-3878-6d92-593fd826df31/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/2e02dc8c-
ac9d-7¢17-cb97-f89421963912/
index.htm

4. http://files.school-
collection.edu.ru/dlIrstore/cfc4d7ea-
bf4c-2822-0d33-b25b526dac4a/
index.htm




[TpaxTruueckas padota Ne 2.
Penienue sxcriepuMeHTaTBHBIX

http://chemistry.narod.ru

http://him-school.ru

53 18.01 http://fcior.edu.ru
3aga4 no teme "CrnupThl U
denosbr" http://school-collection.edu.ru
http://chemistry.narod.ru
http://him-school.ru
54 (CucTemaTHIAINA H 22.01 http://fcior.edu.ru
000011IeHNE 3HAHUN 10 TEME
http://school-collection.edu.ru
1. http://files.school-
AJbJeruipl U KETOHBI: collection.edu.ru/dlrstore/dcdc1448-
EKTPOHHOE CTPOSHHE ‘p507-9f80-447a-65a6762ce485/
KapOOHWJIBHOH TPYIIIHI; index.htm
55 5 24.01 2. http://files.school-
TOMOJIOrMHCCKHC AL, OOLIA collection.edu.ru/dlrstore/a3500cc3-
dopmymna, usomepus u 4094-68de-807e-fc926dd3cc35/
HOMEHKJIaTypa index.htm
1. http://files.school-
collection.edu.ru/dlrstore/dcdc1448-
b507-918c-447a-65a6762ce485/
AJpaerunsl 1 KETOHBI: index.htm
56 ¢du3nueckue CBOUCTBA, 25.01 2. http://files.school-

pe€aKuuu IMMpUuCOCANHCHUS

collection.edu.ru/dlrstore/a3500cc3-
4094-68de-807e-fc926dd3cc35/
index.htm



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

57

Peaxkimu oxucieHud u
KaueCTBCHHBIC PEAKIIUH
AIIBJIETUIOB U KETOHOB

29.01

1. http://files.school-
collection.edu.ru/dIrstore/dcdc1448-
b507-918c-447a-65a6762ce485/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/a3500cc3-
4094-68de-807¢e-fc926dd3cc35/
index.htm

58

CriocoObI nosryueHus
AJIbJACTUI0B 1 KETOHOB

31.01

1. http://files.school-
collection.edu.ru/dlIrstore/dcdc1448-
b507-9f8¢c-447a-65a6762ce485/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/a3500cc3-
4094-68de-807e-fc926dd3cc35/
index.htm

59

OHOOCHOBHBIC TTPE/ICITbHBIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYJT

01.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/72294062-
bc86-65ec-ae3d-1ca315adcedef/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-419cd346¢e7cd/
index.htm

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX

05.02

1. http://files.school-
collection.edu.ru/dlrstore/0472fd73-




¢u3nueckre CBOWCTBA

c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/72294062-
bc86-65ec-ae3d-1ca315adcdef/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-4f9cd346e7cd/
index.htm

61

XHUMHUYECKHE CBOICTBA
MPEAEITbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

07.02

1. http://files.school-
collection.edu.ru/dlIrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/72294062-
bc86-65ec-ae3d-1ca315adcedef/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/09036a07-
20de-2930-8caa-4f9cd346e7cd/
index.htm

62

OCco0EHHOCTH CBOMCTB
MYPaBbHHOM KHCIOTHL.
MHoroo0pasue kapOOHOBBIX
KHCIIOT

08.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/72294062-
bc86-65ec-ae3d-1ca315adcedef/
index.htm

3. http://files.school-




collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-419cd346e7cd/
index.htm

63

OcoOeHHOCTH CBOUCTB:
HeTIpe/IeIbHbBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenyu BbICIIAX
KapOOHOBBIX KUCIIOT

12.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/72294062-
bc86-65ec-ae3d-1ca315adcdet/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-419cd346e7cd/
index.htm

64

IToHsATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

14.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/72294062-
bc86-65ec-ae3d-1ca315adcdef/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-4f9cd346e7cd/
index.htm

65

CriocoObl nosryueHust u
IpUMEHEHHEe KapOOHOBBIX
KUCIIOT

15.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/




index.htm

2. http://files.school-
collection.edu.ru/dlrstore/72294062-
bc86-65ec-ae3d-1ca315adcedef/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/09036a07-
20de-2930-8caa-419cd346e7cd/
index.htm

66

CnoxHbie 3(UpBHIL:
TOMOJIOTUYECKHUH PsJl, o01Iias
dbopMmyIia, u3oMepus U
HOMEHKJIaTypa

19.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/72294062-
bc86-65ec-ae3d-1ca315adcdet/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-419cd346e7cd/
index.htm

67

dumsnyeckre 1 XUMHUYECKHE
cBo¥icTBa 3(hUpoB

21.02

1. http://files.school-
collection.edu.ru/dlrstore/0472£d73-
c099-aaa7-7730-10c32cd2dafl/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/72294062-
bc86-65ec-ae3d-1ca315adcdef/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/09036a07-




20de-2930-8caa-419cd346¢e7cd/
index.htm

Pemenne pac4€THbIX 3a1a4:
10 YPAaBHEHUIO XUMUUYECKOU

http://chemistry.narod.ru

http://him-school.ru

68 peakIiu, Ha OTpe/iesICHHe 22.02 http://fcior.edu.ru
MOIIEKYJIAPHON POpMyIBI http://school-collection.edu.ru
OpPTraHUYECKOTO BEIIEeCTBA
http://chemistry.narod.ru
[TpaxTruueckas padota Ne 3. http://him-school.ru
69 Pemenue skcriepuMeHTATbHBIX 26.02 htto://fcior.edu.ru
3amad o teme "KapOoHoBbIe
kucnotsl. CrnoxHblie 3¢ups!” http://school-collection.edu.ru
1. http://files.school-
collection.edu.ru/dlrstore/d4ae73fa-
38a4-fd05-c6f4-5366bcd99cal3/
index.htm
2. http://files.school-
XKuper: cTpoenue, Gpusndeckue collection.edu.ru/dlrstore/90cf7118-
70 U XUMHUYECKHE CBOUCTBA 28.02 622a-eabl-c67c-c2dd48a60a3c/
(FI/II[pOJ'H/IfS) index.htm
3. http://files.school-
collection.edu.ru/dlrstore/84b95016-
e8ed-88a9-5eb5-8614134256a3/
index.htm
71 Oco0OeHHOCTH CBOICTB KUPOB, 29.02 1. http://files.school-



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

COJIEPIKAIMX OCTATKH
HEIPEIEIIbHBIX JKUPHBIX
KHCIIOT. JKuphl B ipupoze

collection.edu.ru/dlIrstore/d4ae73fa-
38a4-fd05-c6f4-5366bcd99ca3/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/90cf71£8-
622a-eabl-c67c-c2dd48a60a3c/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/84b950f6-
e8ed-88a9-5¢b5-86f4134256a3/
index.htm

Mpla KaK COJIM BBICIITHX
KapOOHOBBIX KHUCJIOT, UX

1. http://files.school-
collection.edu.ru/dIrstore/d4ae73fa-
38a4-fd05-c6f4-5366bcd99ca3/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/90cf71£8-

72 Moroliee nericrsue. [loHsATHE O 04.03 622a-eabl-c67c-c2dd48a60a3c/
CUHTETUYECKUX MOIOMIUX index.htm
cpeactBax (CMC) 3. http://files.school-
collection.edu.ru/dlrstore/84b95016-
e8ed-88a9-5eb5-8614134256a3/
index.htm
73 ['enernyeckas cBs3b 06.03 1. http://files.school-

YTJIEBOJOPOIOB U
KHCJIOPOJICOIEPIKAIINX
OpFaHI/ILICCKI/IX BCIICCTB

collection.edu.ru/dIrstore/d4ac73fa-
38a4-fd05-c614-5366bcd99ca3/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/90cf71£8-
622a-cabl-c67c-c2dd48a60a3c/
index.htm




3. http://files.school-
collection.edu.ru/dlrstore/84b950f6-
e8ed-88a9-5eb5-86f4134256a3/
index.htm

74

Pacuérel no ypaBHEHUAM
XUMHYECKUX PEAKIUI

07.03

http://chemistry.narod.ru

http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru

75

CucreMatuzanvs u
00001IeHNE 3HAHUA 10 TEME

11.03

http://chemistry.narod.ru

http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru

76

OO0mmas xapakTepucTuKa
YTJIEBOJIOB M KIacCU(DUKAITUS
YTIEBOJIOB (MOHO-, IU- U
MOJIUCAXAPH/IBI )

13.03

1. http://files.school-
collection.edu.ru/dlIrstore/ac425a51-
3771-5158-14f1-2aft690e960c/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/57311a71-
6110-4177-a291-37f5644531¢eb/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/8a2db168-
8748-7¢52-0ddc-2f6488815e7c/
index.htm



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

77

Monocaxapuabl: pu3nueckue
CBOWCTBA U HAXOXKJCHUE B
npupoje

14.03

1. http://files.school-
collection.edu.ru/dIrstore/ac425a5%-
3771-5£58-1411-2aff690e960c¢/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/57311a71-
6110-4f77-a29f-37f5644531eb/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/8a2db168-
8748-7¢52-0ddc-2f6488815¢e7c/
index.htm

78

[IpuMeHeHue IroKo3bl, €€
3HAUEHUE B
KU3HCACATCIIbHOCTH
opraHusma

25.03

1. http://files.school-
collection.edu.ru/dlIrstore/ac425a51-
3771-5£58-1411-2aff690e960c¢/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/57311a71-
6110-4177-a291-37f5644531eb/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/8a2db168-
8748-7¢52-0ddc-2f6488815e7c/
index.htm

79

Hucaxapunpl: caxaposa,
MaJIbTO3a U JaKTO034a.
Haxoxnenue B npupoje u
NpPUMEHEHHUE AUCaXapuIoB

27.03

1. http://files.school-
collection.edu.ru/dlIrstore/ac425a51-
3771-5158-14f1-2aff690e960c/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/57311a71-
6110-4177-a291-37f5644531¢eb/




index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/8a2db168-
8748-7¢52-0ddc-2f6488815e7c/
index.htm

80

[Tonucaxapunpl: crpoeHHe
MaKpOMOJIEKYJI, PU3NYECKHE U
XMMHUYECKHE CBOMCTBA,
IPUMEHEHUE

28.03

1. http://files.school-
collection.edu.ru/dIrstore/ac425a5f-
3771-5£58-1411-2aff690e960¢/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/57311a71-
6110-4f77-a29f-37f5644531eb/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/8a2db168-
8748-7¢52-0ddc-2f6488815¢e7c/
index.htm

81

[TonsaTue 06 UCKYyCCTBEHHBIX
BOJIOKHaX

01.04

1. http://files.school-
collection.edu.ru/dIrstore/ac425a5%-
3771-5£58-1411-2aff690e960c¢/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/57311a71-
6110-4f77-a29f-37f5644531eb/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/8a2db168-
8748-7¢52-0ddc-2f6488815e7c/
index.htm

82

Pemenue PaCUYCTHBIX 3a/1a4 Ha

03.04

http://chemistry.narod.ru



http://chemistry.narod.ru/

OIIpEEIICHUE T0JIA BBIXOAA
IIPOJIyKTa PEAKIIUH OT
TEOPETUYECKH BO3MOYKHOTO

http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru

CucreMaTuzanusa u

http://chemistry.narod.ru

http://him-school.ru

83 000011IeHNEe 3HAHUH 110 04.04 http://fcior.edu.ru
pasaeiy http://school-collection.edu.ru
http://chemistry.narod.ru
http://him-school.ru
KoHnTposnbHas pabora 1o Teme
84 "Kucnoponconepxaiue 08.04 http://fcior.edu.ru
OPTaHHICCKNC COCMHCHUA http://school-collection.edu.ru
85 AMWHBIL: KJTacCU(PUKAIIHS, 10.04 1. http://files.school-

CTPOCHHE MOJIEKYJI, 001Iast
dbopmyna, nzomepusl,
HOMEHKIIaTypa U (PU3N4eCcKue
CBOIiCTBa

collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4dt/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/2f91¢909-
82fb-458a-3538-52¢c9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/652al15c-



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/

8c7¢c-4735-363f-ecb93e64df61/
index.htm

86

XUMHUYECKHUE CBOMCTBA
anmu(aTUIecKuX aMHHOB

11.04

1. http://files.school-
collection.edu.ru/dlrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/291¢909-
82fb-458a-3538-52¢c9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/652al15¢-
8c7c-4735-363f-ecb93e64df61/
index.htm

87

AHWINH: CTPOCHHE aHUIIUHA,
0COOEHHOCTU XUMUYECKUX
CBOMCTB aHWJINHA

15.04

1. http://files.school-
collection.edu.ru/dlrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/2f91¢909-
821b-458a-3538-52cc9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/652al15c-
8c7¢c-4735-363f-ecb93e64df61/
index.htm

88

CrniocoOsl nosty4eHus u
NpUMEHEHHE aTn(paTHIeCKIX
aMHHOB

17.04

1. http://files.school-
collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm




2. http://files.school-
collection.edu.ru/dlIrstore/2f91¢909-
82fb-458a-3538-52¢c9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/652al15c-
8c7c-4735-363f-ecb93e64df61/
index.htm

AMMHOKHUCIOTHI:
HOMEHKJIaTypa U U30Mepusl,

1. http://files.school-
collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/2f91¢909-

89 (bu3nYeCcKre CBOMCTRA. 18.04 82fb-458a-3538-52¢cc9070ebf0/
Ot/iebHbIe MPECTABUTENH O index.htm
AMHHOKHCIIOT 3. http://files.school-
collection.edu.ru/dlrstore/652al15c-
8c7¢c-4735-363f-ecb93e64df61/
index.htm
90 XUMUYECKHE CBOWCTBA 22.04 1. http://files.school-

AMHMHOKHCIJIOT, UX
OHOJIOTHYECKOE 3HAUCHHUE
amuHokuciiotT. CUHTE3 U
TUAPOJIN3 NCNTUA0B

collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/2f91¢909-
821b-458a-3538-52cc9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/652al15c-
8c7¢c-4735-363f-ecb93e64df61/




index.htm

91

benku kak npupoiHbIe
HOJMMEPBI; CTPYKTYPhI OEJIKOB

24.04

1. http://files.school-
collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/2f91c¢909-
82fb-458a-3538-52c¢c9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlIrstore/652al15¢-
8c7c-4735-363f-ecb93e64df61/
index.htm

92

XUMHAYECKHAE CBOUCTBA OEIIKOB

25.04

1. http://files.school-
collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/2f91¢909-
82fb-458a-3538-52¢c9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/652al15c-
8c7c-4735-363f-ecb93e64df61/
index.htm

93

A3zoTcoaepikaiiue
TeTEPOLMKINYECKUE
coenuHenus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOCHUE U

29.04

1. http://files.school-
collection.edu.ru/dlrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4dt/
index.htm

2. http://files.school-




Ouosorunyeckas POJib

collection.edu.ru/dlIrstore/2f91¢909-
82fb-458a-3538-52¢c9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dIrstore/652al15c-
8c7c-4735-363f-ecb93e64df61/
index.htm

[TpaxTrueckas padota Ne 4.
Pemenne skciepuMeHTaTbHBIX

http://chemistry.narod.ru

http://him-school.ru

94 3a7a4 10 TEME 02.05 http://fcior.edu.ru
n
AsoTconepXaye | http://school-collection.edu.ru
OPraHUYECKUE COECIMHEHUS
http://chemistry.narod.ru
[IpakTuueckast pa6ora Ne 5. htto://him-school
p://him-school.ru
Pemenue skcniepuMeHTAIbHBIX
95 3a7a4 I10 TEME 06.05 http://fcior.edu.ru
"
Pacniosnasanue . http://school-collection.edu.ru
OPraHUYECKUX COCTUHEHUHN
http://chemistry.narod.ru
http://him-school.ru
Konrtponsnas pabora o teme
96 "A3oTcoaeprkamiie 08.05 http://fcior.edu.ru
"
OpTaHHICCKNC COCIMHCHNA http://school-collection.edu.ru
97 OCHOBHBIE TOHATHS XUMHU 13.05 http://chemistry.narod.ru

BBICOKOMOJIEKYJISIPHBIX



http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

COEIUHEHHUI 1 METOABI UX
CHUHTE3a —TIOJIMMEPHU3AIHS U
MOJIMKOHICHCAIHS

http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru

98

IInactmaccel. YTuiamzanus u
nepepaboTka rIacTuka

15.05

1. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
cc98-878d-8f8c-fab065467bel/
index.htm

2. http://files.school-
collection.edu.ru/dlrstore/f2d5e399-
43d9-8d16-13a0-3f03bed4c28a/
index.htm

99

DnacToMepbl: HaTypaJIbHbIN
CHHTETHUYECKHUE KayuyKH.
Pesnna. UTorosoe

KOHTPOJIbHOE TeCTHPOBaHUE.

16.05

1. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
cc98-878d-8f8c-fab065467be0/
index.htm

2. http://files.school-
collection.edu.ru/dIrstore/f2d5e¢399-
43d9-8d16-13a0-3f03bed4c28a/
index.htm

100

BomokHa: HaTypaibHEIE,
UCKYCCTBECHHBIE,
cuHrerndeckue. [lonumepsr
CIELMAJIbHOIO Ha3HAYEHUs

20.05

1. http://files.school-
collection.edu.ru/dlIrstore/4d70e672-
cc98-878d-8f8c-fab065467bel/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/f2d5e399-
43d9-8d16-13a0-3f03bed4c28a/
index.htm



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/

[TpaxTrueckas padota Ne 6.
Pemenne skcniepuMeHTATBHBIX

http://chemistry.narod.ru

http://him-school.ru

101 3a7a4 10 TEME 1 22.05 http://fcior.edu.ru
Pacrio3HaBAHUE INIACTMACC H http://school-collection.edu.ru
BOJIOKOH"
http://chemistry.narod.ru
O060061IEeHE U _
http://him-school.ru
CHCTEMATHU3AIINS U3YYEHHOTO
102 MaTrepuaia 1o Teme 1 23.05 http://fcior.edu.ru
BricokomotexyIpHbIe http://school-collection.edu.ru
coennHeHnsa"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
http://chemistry.narod.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 10 xnace/ Epemun B.B., Ky3emenko H.E., Tepeann B.U., [Ipo3nos
A.A., Jlynun B.B.; nox penakuueii Jlynuna B.B., O0uiecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocseuieHue»

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.T"., Cnagkos C.A.,

AxktmonepHoe o6miectBo «M3marensctBo «IIpocBemienne

METOJUYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. Xumus: Yrayonennsiii ypoBeHb: 10 knace: yueOnuk / B.B.Epemun,
H.E.Ky3bmenko, B.M.Tepennn, A.A.Jlpo3noa, B.B.Jlynun; nox pen.
B.B.Jlyauna. — 6-e uzj., nepepad. — M.: [Ipoda, 2019. — 446, (2) c.: ni1. —
(Poccuiickuit yueOHHK)

2. Epemun, B. B. Metonuueckoe nocodue k yueOHuky B. B. Epemuna, H. E.
Ky3bmenko, B. U. Tepenuna u ap. «Xumus. YrayOneHHbI ypoBeHb». 10
kiacc / B. B. Epemun, A. A. Jlpo3nos, . B. Epemuna, B. 1. MaxonuHna, O.

10. Cumonosa, 2. 10. Kepumon. — M. : [Ipoda, 2018. — 339 c. : u.



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
http://www.hij.ru
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru
http://him-school.ru

http://fcior.edu.ru

http://school-collection.edu.ru



