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IHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XHMMHHM Ha YpOBHE CcpenHero oOmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepanuny, TpedoBaHui
K pe3yJibTaTaM 0CBOEHUS (efepalibHO 00pa30BaTeIbHON TPOrpaMMBbI cpeiHero oomiero oopazosanus (OOII
COO), npeacrasneHablx B DefepalibHOM TOCyAapCcTBEHHOM oOpazoBaTenbHOM cTanaapre COO, ¢ yuérom
Konnenuuu npenonaBanust yuedGHoro npeaMera « XumMus» B o0pa3oBaTelibHbIX opranuzauusx Poccuiickoit
denepannu, peaau3youX OCHOBHbIE 00pa30oBaTelbHbIE IPOrPAMMBbI, U OCHOBHBIX MONI0XKeHUH «CTpaTerun
pa3BuTHs Bocniutanus B Poccuiickoit denepanuu Ha nepuoa 1o 2025 rona» (Pacniopsikenue [IpaButenscTa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K ONIPEAETICHUIO 00IIel CTpaTeruu 00yueHus,
BOCITUTAHUS M Pa3BUTHS, 00yUYAIOMIUXCS CpefcTBaMH yuyeOHoro mpeamera «Xumus» ais 10—11 knaccoB Ha
06a30BOM ypoOBHE cOCTaBUIM KoHIenTyalbHble onoxeHus GI'OC COO o B3auMO0OYCIOBIEHHOCTH LIEJEH,
COZIEpXaHUs, pe3yJIbTaTOB 00y4deHHs U TPEOOBAHUI K YPOBHIO O OTOBKH BBIITYCKHUKOB.

Xumnueckoe oOpa3oBaHUE, I0JYy4aeMOE€ BBITYCKHUKaMHM 00111e00pa30BaTeIbHON OpraHu3anui,
ABJISIETCSA HEOTHEMJIEMOM 4acThIO UX 00pa30BaHHOCTH. OHO CIIYXHT 3aBEpUIAIONIMM 3TalloM peaau3alty Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIOUEBBIX II€HHOCTEH, IPUCYLIMX LEJIOCTHOH cucreme
XHUMHYECKOro 00pa3oBaHus. OTH LEHHOCTH KacalTCsl IO3HAHUS 3aKOHOB MNPHPOIbI, (OPMHUPOBAHUS
MHUPOBO33PEHMSI U 001LEH KyJIbTyphl UEIOBEKa, a TAKXKE SKOJIOTHYECKH 0OOCHOBAHHOIO OTHOILLIEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOI cpene. Peanusyercs xumuueckoe o6pa3oBaHue 00y4aroOLMXCsl Ha YPOBHE CPETHEr 0
ob1iero ob6pazoBaHMs CPEJCTBAMU YUEOHOTo mpeaMmera «XUMHA», COIEp)KaHHUE U MOCTPOCHHE KOTOPOro
OIpEeJIEIeHBI B IIPOrpaMMe 10 XUMUU € YUETOM clieln(DUKY HayKH XUMUH, €€ 3Ha4YeHUsI B IO3HAHUU IIPUPO/IbI
U B MaTepUaJbHOW JKU3HU OOIECTBA, a TAaKXKe ¢ y4€TOM OOMIMX Ieleld U MPUHIUIIOB, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSIHME CUCTEMBI CpeIHEro odmiero odpasosanus B Poccuiickoit denepammm.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTpaeT 0cO0YIO poJib B COBPEMEHHON IMBIIIN3ALINH,
B CO3/JaHMH HOBOM 6a3bl MaTepraibHOMN Ky IbTypbl. OHa BHOCUT CBOM BKJIaJ B pOPMHUPOBAHUE PALIMOHAIBHOTO
HAy4YHOT'O MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOr'O IMPEACTaBIICHUS 00 OKpYXKalolleM MHpe KaK O €JUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTopoe (OpMHUPYETCSl B XUMUU Ha OCHOBE NMOHHMMAHMS BEIECTBEHHOI'O COCTaBa
OKPY’KaIOILEro MUpa, OCO3HAHUS B3aMMOCBSA3U MEXKY CTPOCHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU
00J1acTAMU IPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C JPYIMMH €CTECTBEHHBIMH HAayKaMH, XMMHMsI CTaJla HEOThEMJIEMON 4acCTbhIO
MHUPOBOI KyJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO TpyAa U JKU3HU KaXJIOro 4ieHa oOIlecTBa.
CoBpeMeHHasl XMMHS KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha peleHne
ri100aibHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, 3HEPreTUUECKOM, IMUILIEBOM,
9KOJIOrMYECKON 0€30I1aCHOCTU M OXPaHbl 3/10pPOBbSI.

B coorBercTBUM C OOIMMM LEISIMHM U NPUHLUIAMH CpPEIHEro oO0lero o0pa3oBaHUs COIEp)KaHUE
npeamera «Xumus» (10—11 knaccel, 6a30Bblii ypOBEHb M3y4€HHs) OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha
OOILEKYJIBTYPHYIO IOJArOTOBKY OOYYaroIIMXCs, HEOOXOOUMYK MM JJIsI BBIPAOOTKH MHPOBO33PEHUECKUX
OPHUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B )KH3Hb COLUYMa, ITPOJIOJDKEHUS 00pa30BaHUs B PA3IMYHBIX 00JI1aCTIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMMEH.

CocTraBisOIUME NpeaMeTa « XUMUS» ABISIOTCS 0a30Bble Kypebl — «Oprannyeckas Xumusi» 1 «O0miast
U HeopraHuyeckas: XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUSl KOTOPBIX SIBJISAIOTCS OCHOBBI 0a30BOM
HayKH: CHCT€Ma 3HAaHUW [0 HEOpPraHW4YecKod XMMHMM (C BKJIIOYEHHEM 3HAaHUW W3 OOlel XuMuu) u
oprannyeckoil xumuu. GopMUpOBaHNUE JAaHHOW CHCTEMbl 3HAHMM IpU M3Y4YEHHUH MpeaMeTa o0ecrneyrBacT
BO3MOKHOCTb PacCMOTPEHHUSI BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOpPHil
XUMUH.

CrpykTypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas ¥ HeOpraHUUECKass XUMHS
copmupoBaHa B mporpaMMe o XMMHH Ha OCHOBE CHCTEMHOT'0 TIOJIX0/1a K U3y4YeHUI0 Y4eOHOro MaTepH ana
1 00yCJIOBJIEHa UCTOPUYECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONIPENEIEHHBIX TEOPETUYECKUX YPOBHSIX.



Tak, B Kypce OpraHn4ecKOi XMMHH BEIIECTBA pACCMATPUBAIOTCS HA YPOBHE KJIIACCHYECKONW TEOPHH CTPOCHUS
OpPraHMYECKUX COCAMHEHMI, a TAKKE HA YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX INPEICTaBICHUN O
cTpoeHuu BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BELIECTBAX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB
710 CIIO’KHBIX OMOJIOTMYECKH aKTHBHBIX COE€IUHEHHH. B Kypce opraHMueckoll XMMUU IMOIYy4alOT Pa3BUTHE
copMUpOBaHHBIE Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa30oBaHMs NEpBOHAUYAIbHBIE NPEACTABICHUS O
XMMHUYECKOH CBSI3M, KJIACCHU(PUKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX
CTPOEHHS, 0 XUMUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3peHMS B MpeaMere « XUMHs» 0a30BOro ypoBHS paccMaTpHBaeTCs W3YUCHHBIH Ha
YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS TEOPETUYECKUH Marepuaid U (aKTOJOTHYECKHE CBEACHHUS O
BELIECTBAX M XUMHUYECKOW peakuuu. Tak, B yacTHOcTH, B Kypce «OOIas M HeEOpraHM4ecKas XUMHS»
o0y4aronmMMcsl MpEeAOoCTaBiIsIeTCs BO3MOXKHOCTH OCO3HATh 3HAUEHHE IEPUOJMYECKOro 3aKoHa C
00IIeTEeOPETUUYECKUX U METO0JIOTUYECKUX MO3UIIHM, ITy0Xke MOHITh UCTOpUYECKOe U3MEHEHHE (YHKIIHMA
3TOr0 3aKOHA — OT 00001aro1Iel 10 00BACHSIONIEH U TPOrHO3UPYIOIIEH.

EnvHas cucreMa 3HaHUI O BaKHEUINMX BELECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH,
a TAK)K€ 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAaHUA AONONMHAETCs B Kypeax 10
u 11 KjIaccoB 3JIEMEHTaMU CONEPIKAHUA, UMEIOIUMH KyJIbTyPOJIOTHUECKUN U NPUKIAJHOW XapakTep. JTU
3HaHUS CIIOCOOCTBYIOT NOHMMAHMIO B3aUMOCBSA3M XMMMM C JIPYTMMH HayKaMM, PacKpbIBaloT €€ poJib B
[I03HABATEJIbHOM M NPAaKTUYECKOW JEATEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCHUTAaHHUIO YBa)KEHUS K
IIpoIeccy TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUUECKUX NMPUIOKEHUH XUMHH, IOMOIalOT BBIIYCKHUKY
OPUEHTUPOBATHCS B OOIECTBEHHO U JMYHOCTHO 3HAUYUMBIX Npo0JieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKU
OCMBICIIUBATh MH(OPMALIMIO U NMPUMEHATh €€ JUIS IMOMOJIHEHMs 3HaHWM, pelIeHHs WHTEUIEKTYalbHbIX U
SKCIEPUMEHTAIbHBIX HCCIIEOBATENbCKUX 33/4au. B 1enoMm coxpepikaHue ydeOHOro mpeamera «XuMus»
JAHHOT'O YPOBHS U3y4Y€HHsI OPHEHTHPOBAHO Ha (POPMHUPOBAHKE y 00YUAIOIINXCSI MUPOBO33PEHUYECKOM OCHOBBI
s moHMMaHus  Quinocodckux uwaed, TaKMX Kak: MaTepHalbHOE €IUHCTBO HEOPraHUYecKoro u
OpPraHU4ecKoro Mupa, oOyCIIOBIEHHOCTb CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHHEM, NO3HABAEMOCTb
IPUPOAHBIX SBJICHUN MYyTEM SKCIIEPUMEHTa M peIleHHs MPOTHBOPEYH MEXIy HOBBIMU (DakTaMH U
TEOPETUUECKUMH MPEIMOCHIIKAMHI, OCO3HAHUE POJIM XUMHH B PELICHUH YKOJIOTMYECKUX MPOOJIeM, a TaKkkKe
npo0JeM cOepekeHHs SHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX TEXHOJIOTHI M MAaTEPUAJIOB.

B nmnnane pemieHust 3agad BOCHUTAHUS, Pa3BUTHS M COLMAIM3AIUU OOy4alOUIMXCS MPHUHATHIE
MIPOrpaMMOM 110 XMMHUU MOJAXO/bI K OMPENEIECHUIO COAEPKaHMs M TOCTPOEHHUS MPEeAMETa IPENYCMaTPUBAIOT
(dbopMupOBaHUE YHHUBEpPCATbHBIX YyUeOHBIX ACHCTBHM, HMEIONMX 0a30BOe 3HAUECHUE JJISI Pa3IMUHBIX BUJOB
JeATeNbHOCTU: pelleHuss MpoljeM, IOMCKa, aHaiu3a M o0paboTku HMHGOpMaNMM, HEOOXOAUMBIX IS
IpUOOpPETEHHsI ONbITa MPAKTUUECKONW M MCCIIEN0BATEIbCKOM 1€ TeIbHOCTH, 3aHUMAIOIIEel Ba)KHOE MECTO B
MIO3HAHUH XUMHH.

B nmpakTtuke npenogaBaHus XMMHUM KaK Ha YpOBHE OCHOBHOI'O 0011ero o0pa3oBaHus, TaK U Ha ypOBHE
CpeAHero oouero oOpa3oBaHMs, IPU ONPEACIEHUU COAECPKATEIbHOW XapaKTEpUCTHKHU Liejel HU3ydeHUs
IpeMeTa HaIpaBJIEHUEM IEPBOCTENEHHON 3HAYMMOCTU TPaJULMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHMYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM AESITEIbHOCTU YEIOBEKa U
KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJibTypbl. C METOIMYECKOM TOYKH 3pEHUS TAKOW IOAXOA K
OIPEAECIICHUIO 1IEIed N3yUEHUs NIPEeAMETA SBISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs TJIaBHBIMU LIEJIIMU U3y4YEHUS NTpeMeTa « X UMUs» Ha 0a30BOM ypOBHE
(10 —11 xu.) siBIIsiFOTCS:

e (GOopMHUpPOBAHUE CHUCTEMbl XUMHUYECKHX 3HAHUN KaK BaKHEWIIEH COCTaBIIAIONICH €CTECTBEHHO-
HAYYHOHM KapTHHBI MHpa, B OCHOBE KOTOPOM JIeXKAT KIIFOUeBbIe MOHATHSA, (yHIaMEHTAIbHbIE 3aKOHBI
U TEOpUM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOECHHE M IOHHMAaHHME CYHIHOCTH [0 CTYIHBIX
0000IIeHNI MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJIGHHE C MCTOpUEl HuX pa3BUTHSI U
CTaHOBJICHMS;



e (opmupoBaHHE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XMMHUECKUX
peaknuii, HeOOXOOUMBIX /I NPUOOPETEHHS yMEHUW OPUEHTHPOBATHCS B MHPE BEIIECTB H
XUMUYECKUX SBJIEHUH, UMEIOIINX MECTO B MPUPOJE, B TPAKTHUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JAESITENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OO0BSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOTI0ACHHEM MTPaBUII 0€30MacHOr0 00paIleHus C BeIeCTBAMHU.

Hapsny c atum, conepkarenbHasi XapaKTepUCTUKA 11elIed U 3a7a4 U3y4eHus peIMeTa B [IporpaMMe 1o
XMMHH YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMHU B CUCTEME CPEAHET0 OOLIEero
obpa3zoBanus. CerofHs B MpenojaBaHUU XUMHUH B OOJIbIIEH CTETEHH OTAAETCS MPpeanoYTeHHe NPaKTHUYEeCKON
KOMIIOHEHTE CO/Iep)KaHUs 00yUeHHsI, OPUEHTUPOBAaHHOMN Ha MOATOTOBKY BBIITYCKHUKA 00111€00pa3oBaTEIbHON
OpraHu3alliy, BJIaICI0IIEro He HabopoM 3HaHUi, a QYHKIIMOHAJILHON IPaMOTHOCTBIO, TO €CTh CIIoco0aMu U
YMEHHSIMH aKTUBHOT'O MTOJTYYCHHSI 3HAHUI ¥ TPUMCHEHUS WX B PEATbHOM )KU3HU [T PEIICHUS MPAKTUIECKUX
3ajad.

B cBsi3u ¢ 3TUM mpu U3ydeHHH mpeaMera « XUMHUS» TOMUHUPYIOIee 3HaUeHHE MPUOOPETAIOT TaKue
[eJIU ¥ 3372491, KaK:

ajganTanus OOYYaromMXCS K YCJIOBUSM JIMHAMHUYHO pa3BUBAIOMIETOCS MHUpPA, (OPMUPOBAHUE
WHTEJUICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BAHHIO, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY
MPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX )KH3HEHHBIX CHUTYaIlHSX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dopmupoBaHue y OOY4YaIOIIMXCA KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHN), HMEIOIIUX
yHHUBepcajbHOE 3HAYCHHE I PA3JMYHbIX BUJOB JEATENbHOCTH: PEUICHHUS MpoOJeM, MOKMCKa, aHaau3a U
00paboTku WHQOpMAIMK, HEOOXOAUMBIX I HPHUOOPETEHHS OIbITa AEATECILHOCTH, KOTOpas 3aHHUMAaeT
Ba)KHOE MECTO B TO3HAHUU XHUMHH, a TAKXKE JIJIS1 OL[EHKHU C TTO3UIIHI DKOJIOTUYECKON 0€30MacHOCTH XapaKkTepa
BIIMSTHUS BEIIECTB M XUMUYECKHX ITPOI[ECCOB HA OPraHU3M YeJIOBeKa U MPUPOIHYIO CPELy;

pa3BUTUE [103HABATEIbHBIX HHTEPECOB, MHTEUIEKTyaJbHbIX UM TBOPUYECKHX CIIOCOOHOCTEH
o0yJaronmxcs: CHOCOOHOCTH CaMOCTOSTEIbHO MPUOOpETaTh HOBBIE 3HAHHUS 10 XUMUU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMH, UCIOJB30BaTh COBPEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIs TIOMCKA U
aHasu3a yueOHOW U HayIHO-TIONYJISIpHON HH(GOPMAITUU XUMHUUIECKOTO COAEPKaAHUS;

dopmMupoBaHHE U pPa3BUTHE Yy OOYYarOMMXCS AaCCOIMATHBHOIO M JIOTMYECKOTO MBIILICHHUS,
Ha0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B YACTHOCTH, MPHU
TUTAHUPOBAHUHU U TIPOBEICHUN XHMHUYECKOT0 IKCIIEPUMEHTA;

BOCIIUTAaHUE Y O0YJAFOMINXCSl YOSKIEHHOCTH B TYMAaHUCTUY €CKOM HAIIPABICHHOCTH XUMUH, €€ BAXKHON
poIM B  pEHICHWH TIOOATBHBIX MPOOJIEM PANHMOHAIBLHOTO IPUPOAONOIB30BAHUS, TOMOJHECHUS
SHEPreTUYECKUX PECYPCOB U COXPAaHEHUS IPUPOIHOTO PABHOBECHUS, OCO3ZHAHMSI HEOOXOIUMOCTH OEpeKHOr 0
OTHOIIIEHUS K MPHUPOJIE U CBOEMY 3[IOPOBBIO, a TAKXKE MPUOOPETEHHSI OIBITA MCIOJIB30BAHUS MOTYICHHBIX
3HAHWU JJIs IPUHSATUS TPAMOTHBIX PEIICHUH B CHUTYAIUsX, CBSI3aHHBIX C XHMHUYCCKIUMH SIBJICHUSIMU.

B yuebHOM muaHe cpeaHero obiero oopasoBaHHs NpeaMeT «XuMus» 0a30BOr0 YpOBHSI BXOIUT B
cocTaB peaMeTHon o0nactu «EcTecTBeHHO-HAay4HbIE PEAMETHD.

OO0mee yucno 4yacoB, OTBEAEHHBIX IS M3YYEHUS XUMHUH, Ha 0a30BOM YpPOBHE CPEOHEro OOIIero
oOpa3oBaHusl, coctaBiseT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 yaca (1 yac B
HEJIEITIO).



COJEP/KAHUE OBYYEHMUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOil XUMHH

[Ipenmer opraHuyeckod XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYECHHE B IOJYYEHUU HOBBIX
BEIIECTB U MarepuanoB. Teopusi cTpoeHUs opraHnyeckux coeauHeHuit A. M. BytnepoBa, e€ ocHOBHbIE
nonokeHusi. CTpyKTypHbIe (JOpMYIIBI OPraHUYECKUX BEIIEeCTB. [ oMonorus, nzomepus. XMMHUYecKast CBSI3b B
OpPraHMYECKUX COCAMHEHUAX — OJUHAPHbBIEC U KPATHBIE CBSI3HU.

[IpencraBnenne o KkiaccupHUKallMd OpraHUYECKUX BemlecTB. HoMeHkaTypa OpraHMYecKHux
COeMHEHMH (cucTeMaTHuecKas) M TPHUBHAJbHbIE HA3BaHUS BaXHEHIIMX TMpercTaBUTENeH KIaccoB
OpPraHWYeCcKHX BEIECTB.

DKClepruMeHTaIbHbIE METO/ABI M3Y4YEHUS BEIIECTB U UX MPEBpaLCHHI: 03HAKOMIIEHHE ¢ o0pa3lamMu
OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB,
HaOJIIO/IeHNe U OINKCaHWEe JIEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHNUE, 00YIIIMBaHUE U TOPEHUE).

YrieBogopoanl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAA. MeTaH M 3TaH — mpocTeiliue npeacTaBUTENu
aJIKaHOB: (PU3UYECKUE U XMMHUECKHE CBOWCTBA (PEaKMU 3aMEILEHUS U TOPEeHHs ), HaXOXKI€HUE B MPUPOJE,
[OJTy4yeHHe U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAf. OTWIEH W IPONUJIEH — MpOoCTernme
MPEJCTAaBUTENN AIKCHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (PEaKIuu THPUPOBAHHS, TaIOT eHUPOBAHUS,
TUApATaliU, OKMCICHUS U MOJUMEPU3aLUH1 ), IOJIy4eHHE U IPUMEHEHUE.

Ankanuensl: Oyraamen-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaKHEWUIINE XWMHUYECKHE CBOWCTBA
(peakuus nonmuMepusanun). [lonydeHne CHHTETHYECKOro KaydyKa U pe3UHBI.

AJKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKHHA psii. AIETUIICH — TPOCTEHIINI
Mpe/ICTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMHYECKIE CBOMCTBA (peakluy TUApUPOBAHNUS,
raJIoreHupOBaHus, TUAPATAI[UHU, TOPEHUS ), TTOJTyYEeHUE U IPHUMEHEHHE.

Apensl. benzoun: coctas, cTpoeHue, GU3nUYecKre U XUMHUECKHE CBOICTBA (peakluu TaJoreHupoBaHU S
Y HUTPOBAHU), TOTYYEHU E U IpUMEHeHHe. To1yon: cocmas, cmpoenue, husuyeckue u xumuyecKue ceoucmsa
(peaxyuu 2ano2eHupo8anus U HUMPOBAHUs), NoyueHue u npumeHeHue. TOKCUYHOCTh apeHOB. [ 'eHeTHUeckas
CBSI3b MEX]Y YII€BOAOPOAAMHU, IPUHAIIEKAIMMHU K pa3JIMYHbIM KJlaccaMm.

[TpupoaHbie UCTOYHUKHU YTieBOA0poaoB. [Ipupoanslii ra3 u nomyTHsie HedTsHbIE Ta3bl. HedTh U eé
npoucxoxaenne. CrnocoObl mepepadoTku HedTH: MEPEeroHKa, KPEKUHT (TEPMHUECKHM, KaTaIuTUYECKUN),
nuposu3. [IponykTer nepepaboTku He()TH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrois
U TIPOJLYKThI €ro NepepaboTKH.

OKCIepUMEeHTaJIbHbIE METO/ABl M3YUYEHUSI BEIECTB U UX IPEBpPALICHUI: 03HAKOMJIEHHE ¢ o0pa3LamMu
IJ1aCTMAcC, Kay4yKoB U pe3uHbl, Kosuiekuuu «Hedte» 1 «YT076», MOJEIMpOBaHNE MOJIEKYJT YTIIEBOAOPOI0B
U rajioreH oNpON3BOIHbIX, IPOBEICHNE IPAKTUYECKON pabOThl: OJyYEHUE ITHIIEHA U U3yYEHHUE €ro CBOUCTB.

Pacuérnrlie 3amaumn.

BpryuciieHns Mo ypaBHEHHIO XUMHUYECKOW peakIuu (Macchl, 00bEMa, KOJIMUeCTBA CXOJHOTO BEIIeCTBA
WM TIPOAYKTa PEaKIMH MO0 M3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEUIECTB HIIU
MIPOJYKTOB PEAKLIUN).

Kucaopoaconepxaimue oprannieckue coeJMHeHUs

[IpenenvHble OJHOATOMHBIE CIUPTHL. METaHOT M 3TAHON: CTPOCHHE, (PU3UYECKHE U XUMHUYECKUE
CBOWMCTBA (peaKIy C aKTUBHBIMHU METAJJIaMH, TaJIOT€HOBOIOPOJIaMH, TOPEHHE), TpuMeHeHue. Bogopoaabie
CBSI3U MEXK]lYy MOJIEKYJIaMH CIIUPTOB. JleficTBrEe MeTaHOJIa U ATaHOJIa Ha OPraHU3M YelIOBEKa.



MHoroaToMHbI€ COUPTHL. DTWICHTIUKONb WU TIWULEPUH: CTPOCHHE, (PU3NYECKHE M XUMUUYECKUE
CBOMCTBA (B3aMMOJICHCTBHUE CO IIETOYHBIMU METAJIAMH, KAUECTBEHHAS PEAKIUsl HA MHOTOaTOMHBIE CITUPTHI).
JelicTBue Ha opranu3M 4desioBeka. [I[puMeHeHre ramuepuHa u 3TUIICHTIIMKOJIA.

@deHon: CTpOCHHE MOJEKYJbl, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue deHona.

Anpreruspl U KemoHvl. DopManbaeruj, aneTaibIeru: CTPOeHHE, (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA (peaKIMu OKHCIECHUS U BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIINH), TOTy4EHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TpeebHble KapOOHOBbIE KUCIOTH. MypaBbHHas U YKCyCHasi KHCIIOTBI: CTPOCHHUE,
¢dusnyecKkne U XUMHYECKHE CBOWCTBA (CBOMCTBa, OOIIME AN Kiacca KHCIOT, Peakius STepuuKaiun),
nonydeHue u npuMeHeHne. CTeapruHOBas M OJIGMHOBAsI KHCIOTHI KaK MPEACTABUTEN BBICIIUX KapOOHOBBIX
KHUCIIOT. MBIIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICH CTBHE.

Crnoxable dpuUpbl KaKk MPOM3BOAHBIC KapOOHOBBIX KHCIOT. ['Maponmu3 ciaokHBIX 3¢upos. JKupsr.
IMunpomus xupos. [Ipumenenune xupoB. bruosornueckas posb KUPOB.

VYrineBonpl: cocTaB, Kiaccu(uKalnus yrieBogoB (MOHO-, AM- M ToJucaxapuibl). ['mokoza —
MPOCTEUINNI MOHOCaxXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYNbl, (pu3nueckue M XUMHUYECKHEe CBOICTBa
(B3aumoneiicteue ¢ ruapokcuaoMm wMeau(ll), okucieHne amMMmHadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOXKEHHE TJIOKO3bl), HAXOXKIEHHUE B MPUPOJIC, NMPUMEHEHHE, OHOJIOTHYecKas pPOJb.
®otocunTe3. pyKTo3a Kak U30MEP IIIOKO3BI.

Kpaxman u nemtomno3a kak npupoaubie nomuMmepsl. CTpoeHue Kpaxmaia U HeJUTioN03bl. Puznueckue
1 XUMHYECKHE CBOMCTBA Kpaxmana (THAPOJIN3, KaueCTBEHHAs PEAKIIHS C HOJIOM).

DKCHepUMEHTAIbHBIC METObI H3YUYCHHS BEIIECTB U UX NMPEBPAIICHUI: TIPOBEACHNE, HAOTIOACHUE U
OIHMCAaHME JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIIUPTOB
(okucnenue »otaHosa okcuaoMm wmeau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJACHCTBUE TJHMIIEPUHA C
ruapokcugom meau(ll)), anpaernioB (OKucIeHNE aMMHUAYHBIM pacTBOpOM okcuia cepedpa(l) u ruapokcuiom
meau(ll), B3aumoaelicTBue Kpaxmanaa ¢ MOJOM), NMPOBEACHUE MPAKTUYECKON pabdOThI: CBOWCTBA pacTBOpa
YKCYCHOW KHCJIOTBI.

Pacuérurle 3agaun.

Boruncienus no ypaBHeHHIO XUMUUYECKON peakiuu (Macchbl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIlleCTBa
WM TMPOAYKTA PEaKIMH MO WU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WITH
MIPOJIYKTOB PEAKIINN).

AzoTcoaepxkalue OpraHudecKue COSTMHCHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble Oprannyeckue coenrHeHus. Puznyeckue U XuMUYecKrue CBONCTBA
aMUHOKHCIIOT (Ha puMepe rimiuHa). buonornyeckoe 3HaueHne aMMHOKUACTOT. [lenTu sl

benku kak NmpupoAHbIE BHICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuyHas, BTOpUYHAS U TpETHUYHAs
CTpykTypa OenkoB. XMUMHYECKHE CBONCTBA OEIKOB: THUAPOIN3, JCHATYpAlMs, KaYeCTBEHHbBIC PEAKIUU Ha
OenKu.

DKCNEepUMEHTAIbHBIE METOIbl M3YYCHHsI BEIIECTB M HMX MPEBPAIICHUN: HAOIIOEHHWE W ONHCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATYpalus 0€IKOB MPU HArPEeBaHUU, IIBETHBIC PEAKIIUU OEIIKOB.

BbicokoMo1eKy/IsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHSITUS XMMHHU BBICOKOMOJIEKYJIIPHBIX COCAMHEHHI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, CTEMEeHb MOJUMEpPU3AlNH, CpenHss MOJeKymsipHas wMacca. OCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOIMMeEpU3aus U MOJIUKOH/ ICH CallHsl.

DKCIepruMeHTAIbHBIE METOBI U3YYCHHS BEIIECTB U UX MPEBpPAIICHHI: 0O3HAKOMIIEHHE ¢ 00pa3iamMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuszanuss MeXnpenMeTHBIX CBA3€M NpU H3Yy4eHMM oOpraHuueckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK W TOHSATHH,
SIBJISTFOLITUX CSI CACTEMHBIMH JIJIS1 OTJICITbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OO01mue ecTecTBEHHO-HAYYHBIC TIOHSTHS: SBIICHUE, HAYIHBIA (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, AaHAIU3,
CHHTE3, KIIaCCU(PUKAIHS, TICPUOANIHOCTh, HAOIIOACHHE, U3MEPCHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

dwusuka: MaTepus, SHEPrus, Macca, aToM, JICKTPOH, MOJICKYJIa, JHEPT eTUIECKUN YPOBEHB, BEIIECTBO,
TeJ0, 00BbEM, arperaTHoe COCTOSIHUE BENIECTBA, (PU3MYCCKHUE BEIIMINHBI M SUHUIBI UX U3MCPEHHUS.

buonorus: kierka, opranusMm, ouochepa, 0OMEH BEIIECTB B opraHu3me, (HOTOCHHTE3, OMOJOTHYECKH
aKTHBHbIC BelecTBa (OCIIKHU, YIIIEBOIBI, )KUPbI, HEPMEHTHI).

['eorpadusi: MUHEpaTBI, TOPHBIE TOPOABI, TOJIE3HBIE UCKOMAaeMbIe, TOIUTUBO, PECYPCHI.

TexHONIOTHSA: TUIIEBBIE IMPOAYKTHI, OCHOBBI pAIlMOHANBHOTO TMUTAHUS, MOIOIIME CPEICTBA,
JIEKapPCTBEHHBIE U KOCMETHYECKHE MTPerapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XumMudeckuii snmemMeHT. AToMm. Snpo atoma, M30TOmBL. DJIEKTpOHHas 000sI0YKa. DHEpreTuyeckue
YPOBHH, IOJyPOBHU. ATOMHBIEC OpOHTANH, S-, P-, 0- 371eMeHThl. OCOOCHHOCTH paclpeie]ICHUs SJICKTPOHOB 110
opOuTassiM B aTOMax 3J1€MEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpallKs aTOMOB.

Ilepnonnueckuii 3axkoH u [lepuonnueckas cuctema xuMuueckux suemMenToB . . Menneneesa. CBa3b
nepuoauyeckoro 3akoHa u lIlepumonmueckoit cucremsl xumudeckux 3nemeHtoB JI. M. MenneneeBa ¢
COBPEMEHHON TEOPUEH CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHYECKUX JJIEMEHTOB U
00pa3yeMbIX MU IPOCTHIX U CIOKHBIX BELIECTB 10 IPyIaM U IeproaaM. 3HaueHHE epUOJUUYECKOr0 3aKOHa
B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMUYECKast CBsI3b. BuIbl XMMHYECKOM CBsI3U (KOBaJICHTHAsl HEMOJSIpHAs U
MOJNISIpHAsi, WOHHAsA, MeTajuimueckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM XHMUYECKOW CBSI3U
(oOMeHHBIN W JOHOPHO-AaKIENTOpHBIN). Bomopomnas cBsi3b. BalleHTHOCTh. DIIEKTPOOTPULIATEIHHOCTH.
Crenenp okucneHus. oHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl kpucTaUIMYECKUX pemIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT THUIA KPUCTAJUINYECKONW PEIIETKH.

[TonsTre o nucnepcHbIX cuctemMax. ICTHHHBIE U KOJJTOWIHBIE pacTBOpbl. MaccoBas 101 BEIIeCTBa B
pacTBope.

Knaccudukanuss HeopraHM4eckux coeAuHeHM. HoMeHkiaTypa HeOpraHHMYeCKHX BEIIeCTB.
['enernueckas cBA3b HEOPraHUYECKUX BEUIECTB, IPUHAISKAIIMX K PAa3IMYHbBIM KJaccaM.

Xumnueckasi peakuus. Knaccudukamnuss XMMHUYECKUX peaklUuid B HEOPraHWYECKOW M OpraHu 4YecKOou
XUMHUH. 3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHMs U MPEBPALLEHUs SHEPTUU IIPU XUMUYECKUX
peakuusx.

CkopocTh peakuu, €€ 3aBUCUMOCTb OT pa3jMYHbIX (akTopoB. OOpaTuMble peakuuu. XUMHUUYECKOE
paBHOBecue. PaKkTOpPBI, BIUAIOIINAE HA COCTOSHUE XUMHUYecKoro pasHoBecus. [Ipunnun Jle Illatense.

OnexTponutryeckas auccounanus. CuibHble U ciabble A1eKTpoauThl. Cpena BOJIHBIX pPacTBOPOB
BEILECTB: KUCIIasl, HEUTpaabHas, HIeJIOYHAas.

OKHCIATENBbHO-BOCCTAHOBUTENBHBIEC PEAKLIAH.

OKcliepUMeHTalbHble METOAbl HM3Y4YCHHs] BEUIECTB W MX MPEBPALEHHH: OEeMOHCTpalus TaOuil
«Ilepuonnueckass cucrema xumMuueckux odneMeHtoB [I. WM. MennaeneeBa», u3ydeHUME MOZEEH
KPUCTAJUTMYECKUX PEHIETOK, HAOMIOJACHWEe W OINMMCaHUE JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMBITOB
(paznoxeHue mepokcuaa BOJOPOia B IPUCYTCTBUYU KaTaau3aTopa, ONpPENEIeHUE CPEbl PACTBOPOB BEILIECTB
C TIOMOIIIBIO YHUBEPCATIHHOT'O HHIUKATOPA, PEAKIIH HOHHOTO 00MEHa), IPOBEICHNUE MPAKTUIECKONW pabOoThI
«BrusiHME pa3MIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOH PEaKIIUm».

PacuérHble 3anaumn.

PacuéTel Mo ypaBHEHUSIM XUMHUUYECKHX PEAKIUi, B TOM YU CJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
HCIIOJIb30BAHNUEM ITOHATHS «MAccoBasi A0JIs BEILIECTBAY.



Heoprannyeckasi Xummust

Hemeramibl. [lonoxenne HemeramnoB B Ilepuonnueckoil cucremMe xumudeckux anemeHtoB . U.
MenneneeBa U OCOOEHHOCTH CTpOoeHUs aToMoOB. Du3nyeckue CBOMCTBAa HEMETAJUIOB. AJUIOTPOINHUS
HEMETaJUIOB (Ha IpUMEpPE KUCIOpoaa, cepbl, hochopa u yriaepoza).

XUMHUUYECKHE CBOMCTBA Ba)KHEHMIIMX HEMETAJJIOB (TajoreHOB, cephl, a3ora, (ocdopa, yriepoma u
KpPEMHHUS) U UX COAMHEHUM (OKCUIO0B, KUCIOPOACOIEPKAIINX KHUCIOT, BOJOPOAHBIX COSIUHECHUH ).

[TprumeHeHue BaXXHEHIIINX HEMETAIIJIOB U UX COETMHEHUM.

Merannsl. Ilonmoxenune wmeramnoB B Ilepuogumueckoil cucreme xumuuyeckux snemeHtoB . U.
MenneneeBa. OCOOCHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI04eK aToMoB MerasuioB. OOmme Qusndeckue
cBoiicTBa MeTasuioB. CIyiaBbl METAJUIOB. DJIEKTPOXUMUYECKHUM psAJl HAPSHKEHUN METAJLIIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEUIITUX METAJUIOB (HATPHUM, KaJlui, KaJabI[Mi, MATHUH, QIFOMUHUHN, IUHK,
XpOM, JKeIle30, MEIb) M UX COCTUHECHUH.

OO6mmume criocoObl MOyYeHHsI METaJUTOB. [[puMeHeHne METaIOB B OBITY M TEXHUKE.

OKCHEepUMEHTAIbHbBIE METOJbl M3Y4Y€HHUs BEUIECTB M HUX IMPEBpPALICHUN: H3y4YEHHE KOJUIEKIUU
«MeTannsl M CIJIaBbl», OOpa3lloB HEMETAJUIOB, PEUICHHE SKCIEPUMEHTANbHBIX 3a/ay, HaOlIoJeHue H
OIMCaHUE JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OINBITOB (B3aMMOECHCTBUE THUAPOKCHIA ATIOMHUHHUS C
pacTBOpaMH KUCJIOT U LIEIOYEH, KAUeCTBEHHBIE PEaKIIMU Ha KaTHOHBI METAJLJIOB).

Pacuérnblie 3agaum.

Pacuérer macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEHIECTBA, Macce WIIH
00BEMY OIHOrO W3 yYacTBYIOIIMX B PEAKIIMH BEIIECTB, Pacu€Tbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, ECIIH OJHO U3 BEIIECTB UMEET MIPUMECH.

Xumus 1 )KU3Hb

Ponb xuMuu B 00€CIIEUECHUHU DKOJIOTUYCCKOM, SHEPIeTHUECKOM ¥ MHINEBOW 0€301aCHOCTH, Pa3BUTHH
MeauuuHbl. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEUIECTB M XUMHUECKUX PEaKLIU.

[TpencraBnenus 00 00X HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO MOTY4YeHHS BAXKHEHIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEpUAJIOB: BaKHEHIIINE CTPOUTENbHbIE MAaTepUaibl, KOHCTPYKIIMOHHBIE
MaTepHalbl, KpackH, CTEKJIO, KepaMuKa, MaTepHallbl JJIsl 3JIEKTPOHUKH, HAaHOMATepHUabl, OpPraHuYeCcKue u
MUHEpaJIbHbIE Y00 pEHHSL.

XuMHUsT ¥ 370pOBbE YEJIOBEKA: MpaBWa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpenapaToB, MpaBuia
0€30MacHOr 0 UCIOJB30BAHUS MPENapaToB OBITOBOM XMMHUH B IIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MexnpenMeTHbIX CBsI3€H MPH U3ydyeHUU oOIIel W Heopranuyeckoi xumuu B 11 kiacce
OCYIIECTBJISIETCSI Yepe3 HCI0JIb30BAaHHE KaK OOIIMX eCTECTBEHHO-HAyYHBIX MOHATUM, TaK W TOHSATHUH,
SIBJISIFOLIUXCSL CHCTEMHBIMHU ISl OTJ€IIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO0mme ecTecTBEHHO-HAyYHbIC MOHSATUS: HAyYHBIH (PaKT, TUMIOTE3a, 3aKOH, TEOPHSs, aHAJN3, CHHTES,
KJIacCH (PUKaLUs, TEPHOIUYHOCTH, HAOIIOIEHN e, YKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE, SIBJICHUE.

dwusznka: MaTepusi, YHEPTUs, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOM, PAIMOAKTUBHOCTD,
MOJIEKYJIa, SHEPTe€TUUECKUI YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSTHUE BEIIEeCTBA, (PU3HUECKHIE
BEJIMYHMHBI U SAMHUIIBI NX U3MEPEHUS, CKOPOCTh.

buonorus: knerka, opraausM, sKkocucteMa, orocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH
BEILECTB B OPraHu3Me.

['eorpadusi: MUHEpaIBI, TOPHBIE TOPOABI, TOJIE3HBIE UCKOMAeMbI€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKash MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOACTBO  CTPOUTEIIbHBIX
MaTepUaoB, CEIhCKOXO35SHCTBEHHOE IPOM3BOJICTBO, TMHINEBAas IMPOMBIIUICEHHOCTh, (hapMmarieBTHIecKast
MPOMBIIIEHHOCTh, IMPOU3BOJICTBO KOCMETHYECKHUX MPENapaTtoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaioB, SJEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XUMWHN HA BA3OBOM
YPOBHE CPEJIJHET'O OBIIEI'O OBPA3OBAHM A

JIMYHOCTHBIE PE3YJBbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOCHHS OOYYaIOUIMMHCS MPOTrpaMm
cpemHero obmiero o0pa3oBaHus (JITYHOCTHBIM, METANIPEIMETHBIM U MpeaMeTHbIM). HayuHo-MeTonn4yeckoi
OCHOBOH ISl pa3pabOTKH MIIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IMPOTPaMM CpeIHEro o0Iero oopa3oBaHus
SIBJISIETCS] CUCTEMHO-€ TETbHOCTHBINA MOAXO/.

B coOTBEeTCTBUU C CHUCTEMHO-AESTENBHOCTHBIM IMOJAXOAO0M B CTPYKTYpE JIMYHOCTHBIX PE3yIbTaTOB
OCBOGHHS TpeaMmeTa «XWMHS» Ha YpOBHE CpeqHero oolmero o0pa3oBaHUsS BBIIEICHBI CIEIYIOIINE
COCTaBJISAIOIITHE:

OCO3HAaHME 00YYAIOIUMHUCS POCCUICKOM T'PAKIaHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSATEILHOCTH i CAMOOTPEJICIICHHUIO;

HaJIM4YUe MOTHBAIUU K 00y4YEHHIO;

I[eJIEHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHUI JTMUYHOCTH Ha OCHOBE KIJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUINil 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCSl PYKOBOACTBOBATHCS B CBOEH JESTEILHOCTH IIEHHOCTHO -
CMBICIIOBBIMH YCTaHOBKaMHU, MIPUCYIIIUMU I[€TOCTHON CUCTEME XMMHUYECKOTr0 00pa3oBaHuUs;

HaJM4he TPABOCO3HAHUS DKOJOTMYECKOW KYJIBTYPbl U CHOCOOHOCTH CTaBUTh IETH U CTPOUTH
YKU3HECHHBIE TUIAHBI.

JIn4HOCTHBIE PE3yJIbTaTBl OCBOCHHS MpeaMeTra «XUMHUs» JIOCTHUTAIOTCS B EIUHCTBE Y4YeOHOU H
BOCIUTATEIBHOW NESITEIHPHOCTH B COOTBETCTBHU C T'YMAaHHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO -
HPaBCTBEHHBIMH IIEHHOCTSIMU U UJ€aIaMU POCCUHCKOTO TPaKJaHCKOTO O0IIeCcTBa, MPUHATHIMU B O0IIECTBE
HOpPMaMHM M MpPaBUJIAMH IOBEIEHMS, CHOCOOCTBYIOLIMMH IpOLIECCAaM CaMOMNO3HAHUS, CaMOPa3BUTUA U
HPAaBCTBEHHOT'O CTAHOBIICHHS JINYHOCTH 00 yYaIOIIHXCS.

JImuHOCTHBIE pE3yNbTaThl OCBOCHUS TpeaMeTa «XHUMHUS» OTPaXaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON U MPAKTHUYECKON NeSTEIbHOCTH OOYYaIOIMXCS MO pealu3alud MPUHSTHIX B OOIIECTBE
LIEHHOCTEH, B TOM YK CJIE€ B YaCTH:

1) rpa:knaHCKOro BOCIIUTAHUS

OCO3HAHMS 00YYAIOUTUMHUCS CBOUX KOHCTUTYIITMOHHBIX MPaB M O0S3aHHOCTEH, YBAXKEHUS K 3aKOHY H
MIPaBOTOPSIKY;

MIPECTABJICHUS O COLIMAJIBHBIX HOPMaX M MPaBUJIaX MEXJINYHOCTHBIX OTHOLIEHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IESATENLHOCTU MPH CO3JaHUU Y4EOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATENIbHBIX 33714, BBIMOJHEHUH XUMHYECKHUX dKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY M apTYMEHTHI IPYTUX MIPU aHAIIN3 €
pPa3IMYHBIX BUJOB y4E€OHOU EATENbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMS :

[IEHHOCTHOT'O OTHOIICHHS K UCTOPUYECKOMY M HAyYHOMY HACIIEAUIO0 OTCUECTBEHHON XUMUU;

YBaXXEHUSI K TIPOIECCY TBOpPYECTBA B OOJIACTH TEOPUUM M TMPAKTHUECKOTO MPUMEHEHUS XUMUHU,
OCO3HAaHMS TOTO, YTO IOCTHIKCHHS HAayKH €CTh PE3yJIbTaT JUIMTEIbHBIX HAOJIOJCHUH, KPOMOTIMUBBIX
9KCIIEPUMEHTAJIbHBIX [TOMCKOB, TOCTOSIHHOI'O TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATENLHBIX MOTHBOB B TMOJYYCHHH U TOCIEAYIOIIEM aHaiau3e WHPOpMAIlUuu O
MePeIOBbIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 TOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHbIE C XWMHUYECKHMMH SBJICHUAMH, M TPUHUMATH
OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH ;

TOTOBHOCTH OIICHHWBATh CBOE MOBEJACHHUE M MOCTYIKHA CBOMX TOBAPHIIECH C MO3UIIUA HPABCTBEHHBIX H
MIPaBOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MOCTYIIKOB;



4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

MOHUMAaHUs [IEHHOCTEN 30pOBOTO U 0e30macHOro odpasa KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOMICHHS K COOCTBEHHOMY (DU3NUECKOMY U IICUXUYECKOMY 3710POBBIO;

coOIoIeHrs mpaBmJl 0€30MIaCHOr0 OOpAIleHUs C BEIIECTBAMH B OBITY, MOBCEIHEBHON XU3HH U B
TPYAOBOM JI€STEIHOCTH;

MOHUMAaHUS LEHHOCTH NpPaBWJ HWHAMBHUAYAIBHOTO M KOJUICKTUBHOrO O€30MacHOro IMOBEICHUS B
CUTYalLUsIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJEH;

OCO3HAHMS TMOCTEACTBUN U HENPUATUS BPEAHBIX MPUBBIYEK (YNOTPEOJIEHUS alKOroJsl, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIICIOBATEIbCKON NEATEILHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOW U IPYTUX BUAAX AEATCILHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUM MPAKTHUECKUX 3a7a4 COIMAbHON HaIpaBjIeHHOCTH (B
paMKax CBOEro KJjiacca, UIKOJIbI);

UHTEepeca K MPaKTUYECKOMY H3YUYEHHUIO MPOQPEcCHil pa3iIMyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXE€HUS K TPYY, JIIOASIM TPyAa U pe3ybTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWMBHAYaJIbHOM TpPAaeKTOpuu oOpa3oBaHus, Oyaymieit
npodeccur W peamu3alui  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 001I1eCTBA;

6) 3K0JIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTMYECKH I€7I€CO00PA3HOr0 OTHOLICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA
3emiie;

MOHUMaHUSA TTI00aJhHOTO XapaKTepa SKOJIOTHYECKUX MPoOIieM, BIUSHUS YKOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHUE MPUPOAHON U COLIMAIIBHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIIONB30BAHUS JOCTIDKCHHH XUMHH JJIsl PEHIeHHs BOIPOCOB
panMoHaIbHOI'0 PUPOONOJIL30BaAHUS;

AKTUBHOI'O HENPUATHS ACUCTBUH, NPUHOCIIIMX Bpel OKPYXKAKIIEH INPUPOJHON Cpele, yMEHUs
MPOTHO3UPOBATh HEOJATONMPHUSATHBIE HKOJOTUYECKHE TIOCIEACTBUS NPEANPUHUMACMBIX JCHCTBUU W
MpeoTBpaIiaTh UX;

HaJM4YMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, SKOJOTHUECKON KYJBTYpPBI, OMbITA ACATECIHbHOCTH
9KOJIOrMYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MIO3HABATEIbHON, KOMMYHUKATUBHOM
Y COLMABbHOM MpaKTHUKe, CHOCOOHOCTH M YMEHHS aKTUBHO TPOTUBOCTOSATH UACOJIOTHH X eMo(hoOuu;

7) HEHHOCTH HAYYHOI'O IO3HAHMS:

chOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
00I11€CTBEHHOM MPaKTUKH;

MOHUMAaHUs CHeMU(UKN XUMHUHM KaK HAyKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUU PAMOHAIBHOT O
HAay4YHOT'O MBIIUICHUS, CO3AaHUU IEIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O E€IMHCTBE
NPUPOABl W YENIOBEKa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIEHUH TPOOJeM COXpaHEHUSs
MIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0I 3HAYMMOCTH XUMUH JJIsI COBPEMEHHOM ITUBHIIM3AIUN: B €€ T'YMaHUCTHYECKOM
HAIPaBIEHHOCTH U BYXHOW POJIU B CO3aHMH HOBOU 0a3bl MATEpPUATLHON KYIbTYPHI, PEIICHUH TTT00aThHBIX
mpo0JieM YCTOWYUBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, IHEPreTHUECKOM, MUIIIEBONW U IKOJOTHIECKON
0e30acHOCTH, B PAa3BUTHH MEIUIIUHBI, O0ECHEUYEHHH YCIOBUH YCHENIHOTO TpPyAa U SKOJIOTHYECKU
KOM(OPTHOM KU3HH KaXKJ0r0 YjeHa O0IIeCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: NMOHUMAHHUS CYIIHOCTH METOJOB IO3HAHMS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUs JUIsl aHamu3a U OOBSICHEHHS
SIBJICHUW OKPYKAIOIIEro MHUpa M TPOUCXOIAIMUX B HEM HM3MEHEHUM, YMEHHs JellaTh OOOCHOBAaHHBIC



3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M HMMCIOIIMXCS JAHHBIX C IEIBI0 IMOJYYCHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIEHO HCIIOJIb30BATh XUMUYIECKUE 3HAHUS IS PEIICHUS TPOOJIeM B peallbHBbIX
KU3HECHHBIX CHTYaIUsX;

UHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKON ICATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO M CamMO00Pa30BaHHUIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHHM 110 XUMHUU B COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTIIMH;

MHTEepeca K 0COOCHHOCTSIM TPY/ia B Pa3IMYHBIX cepax MpodeccuoHaIbHOM eI TeTbHOCTH.

METANPEJIMETHBIE PE3YJIBTATHBI

MerTanpenMeTHbIe pe3yIbTaThl OCBOSHUS yUeOHOro MpeaMera « XMMHUS» Ha YPOBHE CPEIHEro o0Iero
00pa30BaHMs BKIIIOYAIOT:

3HaYUMBbIe IS (OPMHpPOBAHUS  MHUPOBO33PEHHUS  OOYYAIONMMXCS  MEXKIUCIUIUIMHAPHbBIS
(MeXTpeaMeTHbie) OOIMICHAYYHBIC TOHSATHS, OTPAXKAIOIIUE IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa H
criern UKy METOJOB IMO3HAHHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, dHEPrus,
SIBJICHUE, TPOIecC, CHCTeMa, HAayYHbIH (aKT, NPHHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIeIOBaHue, HaOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

VHHUBEpCajbHbIE Yy4eOHbIC JelcTBHS (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHEIE),
obecrieunBaromye GOpMHUPOBaHWE (PYHKIMOHAIBHOH T'pPAaMOTHOCTH U CONHAIBHOW KOMIETCHIIHH
00y4arIuXcs;

CIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIh30BaTh OCBOCHHBIC MEKIHCIMILUTNHAPHBIC, MUPOBO33PEHUYCCKIC
3HAHHS U YHUBEPCAILHBIC YUCOHBIC ACHCTBHSI B TO3HABATEIIBHON M COIUATIBHOMN MPAKTHKE.

MertanpenMerHble  pe3yNbTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISATHBHBIMH JCHCTBUSMH.

OBRJlajieHHe YHUBEPCATBHBIMYI Y4€OHBIMH NO3HABATEJIbHBIMU I CTBUSIMU:

1) 6a3oBbIe JIorMUYECKHUE TeHCTBUSI:

CaMOCTOSITENFHO (hOPMYIHPOBATh U AKTYaTHM3UPOBATH MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNsATh N NeSTEIbHOCTH, 33a/JaBas MapaMeTpbl U KPUTEPUHM UX JOCTHIKCHHUS, COOTHOCHUTH
pe3yNbTaThl ASSITEILHOCTH C ITOCTABICHHBIMU IIEJSIMU;

UCIONBh30BaTh MPU OCBOCHUM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIIICHUS! — BBIICTSITh XapaKTEPHBIS
MPHU3HAKK TIOHSATHH M YCTaHABJIMBATh MX B3aMMOCBS3b, WCIOJB30BAaTh COOTBETCTBYIOIIUE TOHSATHS IS
OOBSICHCHHSI OTJICIIbHBIX (hAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHMSI U KPUTEPUH JIJIS KIIACCH(HUKAIIMY BEIIECTB U XUMUYECKHX PEaKIIHA;

yCTaHaBJIMBATh IPHYNHHO-CIICICTBEHHBIE CBSI3H MEXKIYy U3Y4aeMbIMU SIBIICHUSIMH,

CTPOUTH JIOTMYECKHE pacCyXJIeHUs (MHIyKTHBHBIC, IEIYKTUBHBIC, [0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMATPUBAEMBIX SBICHHUSX, (OPMYJIMPOBATh BBHIBOJIBI M 3aKJIIOUCHHUS,

MPUMEHSTh B TIPOIleCCe MO3HAHUS, MCIOJIb3yeMble B XHMUU CHMBOJMYECKHE (3HAKOBBIC) MOJCIH,
peoOpa3oBhIBATh MOCIBHBIC TPEACTABIICHUS — XHUMHYCCKHW 3HAK (CHMBOJ) DJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XUMHYECKOH PEAKIMU — MPU PEIICHUU YYICOHBIX MMO3HABATEIBHBIX M MPAKTHYECKHX
3a/a4, MPUMEHSITh HAa3BaHHBIC MOJCIBHBIC MPEICTABICHUS JIJIs BBISBICHHS XapaKTEPHBIX ITPU3HAKOB
M3y9aeMbIX BEIICCTB U XUMHUCCKUX PEaKIIUM.

2) 0a30BbIe HCCJIeA0BATENbCKHE TeHCTBHS:

BJIQ/IETh OCHOBAMHU METOOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX PEaKIINi;

dbopMynupoBaTh e M 3aJa4d UCCIEAOBAHUS, HCIOIH30BATh MOCTABICHHBIE U CAMOCTOSTEIHLHO
copMyIUpOBaHHBIE BOITPOCH! B KAYECTBE HHCTPYMEHTA MMO3HAHUS M OCHOBBHI 7151 (HOPMUPOBAHHUSI TUTIOTE3BI
IO TTPOBEPKE MPABIIILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CaMOCTOSTEIHHOIO TUIAHUPOBAHUS U MPOBENCHUS YUCHUYECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHS HAONIONaTh 3a XOJOM IIPOIECCa, CaMOCTOSTEIBHO MPOrHO3UPOBATH €T0
pe3ynbTaT, (OPMYIMPOBATH OOOOIICHHS W BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB
UCCIIEIOBaHMUS, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJICIaHHON PadoTe;



NpUOOPETaTh OMBIT YYEHUUYECKOH MCCIENOBATENbCKOW W TMPOCKTHON JAESITENbHOCTH, MPOSBIISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIICHUS MPAKTHUUYECKHX 3a/ad,
MPUMEHEHUIO Pa3JIMYHBIX METOJIOB MO3HAHHSL.

3) pa6ora ¢ unpopmanmeii:

OPHEHTUPOBATHCSI B PAa3IMYHBIX HCTOYHWUKAX HH(pOpManuu (Hay4HO-TIONYJSIpHAS JHTEepaTypa
XMUMHYECKOTO COAEpKaHMs, CIpaBOYHBbIE MOcoOus, pecypchl WHTepHETa), aHanM3upoBaTh HHGOPMAIUIO
pa3MUYHBIX BUAOB W (GOpPM TPEICTaBICHUS, KPUTUYECKH OICHHBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

bopMynHpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IMYHBIE METOJbI MPHU MOHMCKE M 0TOOpe MH(pOpMaIuu,
HEOOXOIMMOH /1JIsl BEITIOJTHEHUS YU4eOHBIX 3a]1a4 ONPEeNEHHOTO THIIA;

MPUOOPETATH OIBIT UCIOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH W Pa3IMYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTHMabHYIO (OpMy TpeacTaBicHus nHGOpMaIuu (CXeMbl, rpaduKH,
JyarpamMmbl, TaOJIULIbI, PUCYHKH U APYTHE);

UCMOJb30BaTh HAYUYHBIM S3bIK B KAauyecTBE CpeACTBa MpuU paboTe ¢ XUMHUYECKOW HH(pOpMaIuei:
MPUMEHSTH MEXIpeaMeTHbIe ((pru3nueckre 1 MaTeMaTH4YeCKUe) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, aO0OpeBHATYPHI,
HOMEHKJIaTypYy;

MCIO0JIb30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIHOCTH.

OBiageHne yHuBepcaJlbHBIMH KOMMYHHUKATHBHBIMH A1eHCTBUAMM :

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJ[€ IMAJIOTa U/ WM JTUCKYCCHU, BHICKA3bIBATh
unen, GopMyIupOBaTh CBOU MPEMIOKEHHUSI OTHOCUTEILHO BBINOIHEHUS TPEIJIOKCHHON 3a/1a4u;

BBICTYNIaTh € MpPE3CHTAllMENd  pPe3yJbTaTOB  I[MO3HABATEIBHOW  JIESITEIBbHOCTH, IOJYYEHHBIX
CaMOCTOATEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMM IpU BBIIOJIHEHUM XUMHUUYECKOIO 3KCIEPUMEHTA,
MPAKTUYECKON pabOThl IO UCCIEJOBAHUIO CBOMCTB M3yYaeMBbIX BEIIECTB, pealn3aluy yueOHOro MPOeKTa U
(bopMyITHUpPOBATH BBIBOJBI TIO PE3yJbTaTaM MPOBEACHHBIX MCCIICTOBAHUA MYTEM COTJIACOBAHUS MO3UIUI B
X071e 00CYXJICHUSI 1 0OMEHA MHCHUSIMH.

OBJaieHue YHUBEPCATbHBIMHU PeryJIsiTHUBHBIMU A€HCTBUAMM:

CaMOCTOSTENIbHO MJIAHUPOBATh U OCYILECTBIISITH CBOK MO3HABATENIBHYIO IEATEIBHOCTD, ONPENEIss €€
LeMu U 3a7a4¥, KOHTPOJMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH MpPENaracMblidi ajarOpUTM
JCHCTBUN TPU BBIMOJHEHUW YYEOHBIX W HMCCIENOBATEIbCKUX 3a/1ad, BBIOMpaTh Hambosee 3¢¢deKTHUBHBII
CMOCO0 MX pEHICHUS C YIYETOM MMOTyUYEHHUS HOBBIX 3HAHUN O BENIECTBAX U XUMHUUECKUX PEAKIIUSX;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH /1€ TEIbHOCTH HA OCHOBE CAMOAHAaJIM3a U CaMOOLICHKH.

MNPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckast XUMUs» OTPAKAIOT:

chOpPMHUPOBAHHOCTh MPEACTABICHUN O XHMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa, pOJId XMMHUH B TIO3HAHUU SBJICHUM MPUPOJIBI, B (HOPMHUPOBAHUH MBIIIJICHUS U KYIbTYphI JINYHOCTH, €€
(YHKIIMOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM IJisi pPEIICHUs MPaKTUYECKUX 3a7a4 U HIKOJIOTHYECKU
000CHOBAHHOI'0 OTHOULIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHON CpeEae;

BJIAJICHUE CUCTEMOM XHWMHYECKUX 3HAHHMI, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue IOHSITHUS
(XuMUYeCKHd ~ DJEeMEHT, aToM, DOIeKTPOHHAas  00OJlouka  aroma, MOJIEKYJa,  BallEHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCT, XUMUYECKasl CBsI3b, CTPYKTypHas hopmya (pa3BEPHyTast U COKpamEHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBI 00BEM, YrIIepoaHbI CKeneT, QYHKIMOHAIbHAS TPYIa, paguKal, H30Mepus,
W30MEPBI, TOMOJIOTUYECKUNA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA MU a30TCOAEpKaIIue COCIUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHMS); TEOPHUH U 3aKOHBI (TEopHs
CTpoeHus oprannyeckux Bemects A. M. ByTiepoBa, 3aKk0H cOXpaHEHHsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHU; MUPOBO33PEHY €CKME 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHHS IPUUMHHOCTU U
CHUCTEMHOCTH XMMHYECKUX SBJICHUU, (PaKTOJOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTaBE, MOJYyYEHHH U



0€30MacHOM HCIOJIb30BAaHUM BAXKHEUIIIUX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JESITEIbHOCTH
YeJIOBEKa;

chOpPMHPOBAHHOCT, YMEHHUM BBISABJISITh XapaKTEpPHBbIC MPU3HAKKM TOHSATUN, YCTAHABIMBATH UX
B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHITHS TP OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAICHUI
OpraHUYeCKHUX COCJINHECHUM;

c(OpPMHPOBAHHOCTh YMEHUH UCITOJIb30BATh XUMHYECKYH CHMBOJIUKY JIJISl COCTABJICHHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHOMN) (HOpMyT OpraHMYeCKUX BEIIECTB U YPAaBHEHHH XUMHUYECKUX
peakiui, U3roTaBIMBaTh MOAEIN MOJIEKYJ OPraHWYECKUX BEIIEeCTB JJIS MIUTFOCTPALIMM WX XUMHUUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHMUSI;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MIPHHAIICKHOCTh H3YUCHHBIX OPraHHYECKUX BEIIIECTB 1O
WX COCTaBy M CTPOCHHUIO K ONpPENeJIEHHOMY KJACCy/Tpymnme COeAMHEHHH (YriIeBOIOPOIbI, KUCIOPOA H
a30TCONEepP)KAIME COCAMHEHHS, BBICOKOMOJICKYJISIPDHBIC COCAWHEHUsS), JaBaTh WM Ha3BaHHUS IO
cuctematuueckoi HomeHkiatype (IUPAC), a Takxke NpUBOAWTH TPUBHAIBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIECTB (ITHJICH, NMPOIIICH, alleTHJICH, dTHJICHTJIMKOJIb, TIULEPHH, (HeHom, hopMasibaeru,
aleTajabJeru]l, MypaBbHHAas KHCIJIOTa, YKCYCHasl KHMCJIOTa, OJIEMHOBAasi KHUCJIOTa, CTE€apUHOBAasl KHCJIOTA,
IJII0K03a, (PYKTO3a, KpaxmaJl, IeJUTF0J103a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHS OMPEIESATh BUABl XMMUUYECKOW CBSI3M B OPraHUYECKUX COCIUHEHHSIX
(omMHApHBIE U KPAaTHBIE);

chOpPMHPOBAHHOCTh YMEHUS MPUMEHSITH MOJIOXKEHUS TEOPUH CTPOSHUSI OpraHNYeCcKuX BemecTs A. M.
BytnepoBa ans 00bsiCHEHNS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH COXPAHCHHS
MacChl BEIICCTB;

chOpPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHWE, (PHU3UUECKHE U XUMUUYECKUE
CBOMCTBA TUIHMYHBIX MPEICTABUTENICH Pa3JIMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, D THJIEH,
MPOIKJIEH, aleTuiieH, OyraaueH-1,3, MerunOyramueH-1,3, OEH30J, METaHOJ, STaHOJ, ATHUJICHIJIMKOJIb,
TIMIEpUH, (eHom, ameranbIeruji, MypaBbHUHAs W YKCyCHas KHCIOTBI, TJIOKO3a, Kpaxmal, [eJUI0J03a,
AMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXIYy HHUMH YypaBHEHHSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUNA C NCIOIh30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh MCTOYHUKU YTIJIEBOJAOPOIHOTO ChIphsi (HEPTH,
MIPUPOIHBIN Ta3, YTroJb), CIIOCOOBI KX MepepabOTKH U MPAKTUYECKOE MPUMEHEHHE TTPOTYKTOB Iepepa00TKH;

chOpPMHPOBAHHOCTh YMEHHUI MTPOBOJUThH BBIUMCICHUS MO XUMHUYCCKUM ypaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEMIECTBA WM TTPOIyKTa PEAKIIMH 110 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OHOTO
W3 UCXOJIHBIX BEIIECTB WJIA MPOAYKTOB PEAKIIHH );

chOpPMHPOBAHHOCTh YMEHHUH BJIaJIETh CHCTEMOH 3HAHWK 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHMS,
HCIOJIb3YEMBIX B XUMHUHU TPH HM3YyYCHUU BEIIECTB M XMMHUYECKUX SBJICHHWH (HaOOIEeHUE, H3MEpeHHeE,
AKCIIEPUMEHT, MOJEITUPOBAHNE), NCIOJIb30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIsl IPUHSTUAS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

chOpPMHPOBAHHOCT, yYMEHUW COOJIFOaTh TMpaBWJa TMOJB30BAHUS XUMHUUYECKOH TIOCYIOM W
nabopaTOpHBEIM 000pYyIOBaHHEM, a TaKKe MpaBuia OOpalieHusi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU 110 BBIMOIHEHHUIO JAO0OPATOPHBIX XMMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUM TIJIAHUPOBATh M BBITIOJHATh XUMUYECKUM HIKCTIEPUMEHT (TIPEBPAILICHU S
OpraHUYECKUX BEIIECTB MPH HarpeBaHUH, MOJyUYCHHE STUJICHA U HU3YyUYEHUE €ro CBOMCTB, KauE€CTBEHHbIC
peakIy OpraHUYeCKUX BEMIeCTB, JeHATypalus OCKOB MpH HarpeBaHWH, IBETHbIE PEaKIMH OEIIKOB) B
COOTBETCTBHHM C TpaBHUJIAMU TEXHHKH OCE30MaCHOCTH MPH OOpalICHHH C BEIICCTBAMHU M J1a0OPaTOPHBIM
o0opynoBaHUEM, TMPEACTABISATH PE3YNbTATHl XUMHUYECKOI'0 JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHIA
COOTBETCTBYIOIIUX PEAKINil U POPMYITHPOBATH BHIBOJBI HA OCHOBE ITUX PE3YyJIhTATOB;

c¢(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU aHATTM3UPOBATH XUMUYECKYIO HH(OPMALIHIO, TOTYy4aeMyIo U3
pa3HBIX HCTOYHUKOB (CpelcTBa MacCoBor MH(popMmanuu, THTEpHET U IpyTux);

chOpPMHPOBAHHOCTh YMEHHUI COOIOIATh MPABHIIA YKOJOTHUUYECKHU 11ETIECO00PA3HOTO MOBEICHUS B OBITY
U TPYIOBOM AEATEIBHOCTH B ILIEJISAX COXPAHEHHUsI CBOErO 3/I0POBbS U OKpPYXKaIOUIEH MPUPOJHOM CpEbl,



0CO3HABATh OIMIACHOCTH BO3/ICHCTBYS HA )KUBBIC OPraHU3MEBI OIPEICTIEHHBIX OPraHHYECKUX BEIIECTB, TOHNMAs
cmbica nokazatens 11K, moscHATh Ha mpuMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBYS Ha OPraHU3M YEJIOBEKa;

JUIE 00YYarONIMXCs ¢ OrPAaHUYCHHBIMA BO3MOXKHOCTSMHU 3JIOPOBBS: YMEHHE NMPHUMCHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKHX SIBIICHHIA,

JUISL CIICTNIBIX M CIA0OBHIAIIMX O0YYArOIIUXCS: YMEHUE UCIOJIb30BaTh PElbehHO-TOUCUHYIO CHCTEMY
o6o3nauenuit JI. bpaitns st 3anucu XUMAYECKUX GOpMyII.

11 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O0mas 1 Heopranmieckas XUMuUs» OTpakaroT:

cOPMHPOBAHHOCTh TPEACTABICHHUI: O XMMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, pOJId XMMHUH B TIO3HAHUU SIBJICHUM MTPUPOJIBI, B DOPMHUPOBAHUH MBIIIJICHHUS ¥ KYIbTYphI JINYHOCTH, €€
(YHKIIMOHATBPHOM TPaMOTHOCTH, HEOOXOMUMOM IJisi PEIICHUs MPAKTUYECKUX 3a/ad M SKOJOTHYECKH
000CHOBAHHOI'0 OTHOLIEHHSI K CBOEMY 3/10POBBIO M MIPUPOIHOMN CPEIE;

BJIQJICHUE CHCTEMOW XUMHUYECKUX 3HAHUH, KOTOpas BKJIOYAEeT: OCHOBOIIOJATalOIIMe MOHATUS
(XMMHYECKHIA DJIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBI  00BEM, BAJEHTHOCTb, SJEKTPOOTPHUIATEIBHOCTb, CTEINEHb OKUCIEHUS, XUMUYECKas CBS3b
(KoBaneHTHAsl, MOHHAS, METAJUIMYECKas, BOAOPOMAHAs), KpUCTAJUIMUECKash pPEmETKa, TUIIBI XUMHYECKHX
peakuui, pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJUTHI, AIEKTPOIUTHYECKAS JAUCCOLMALNSA, OKHUCIUTEb,
BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKON PEAKIUHU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON quccouuanuu, nepuoandeckuii 3akon Jl. . MenaeneeBa, 3aKOH COXpaHEHHUSI MACChI
BEII[ECTB, 3aKOH COXPAHEHHS W TPEBpAIICHHS DHEPrUM MPH XUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAILME B OCHOBE NOHUMAaHUs IPUUYMHHOCTU U
CHCTEMHOCTH XMMHYECKHUX SBJICHUU, (DAKTOJOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, MONYyYEHHH U
0€30I1acCHOM HCIIOJIb30BAHUH BKHEHIIINX HEOPTaHUUYECKUX BEIIECTB B OBITY M MPAKTUIECKON JESATEILHOCTH
YeJ0BEKa;

cOpPMUPOBAHHOCTh YMEHHUH BBIABISATh XapaKTepHbIC INPHU3HAKK TOHATUN, YCTaHABIMBATh WX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIME IMOHATUSA IPU ONMMCAHUUA HEOPraHWUYECKUX BEIIECTB M UX
IIpEBPALLECHU;

chOPMHPOBAHHOCTL yYMEHUH HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJHUKY JUJISI COCTaBJIeHUs (Qopmyn
BEIIECTB U ypaBHEHUN XUMHUYECKHX peakiuil, cuctematnyeckyto HoMmeHkinarypy (IUPAC) u tpusmnaibHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHUYECKUX BEIECTB (yrapHbIi ra3, yriIeKHCbIi ra3, aMMHUakK, raiéHas u3BecTb,
Heraui€Hasi U3BeCTb, IUThEBAs COJA, TUPUT U Jpyrue);

c(OpMUPOBAHHOCTb YMEHUH ONpenessiTh BAJIEHTHOCTh U CTENEeHb OKUCICHHUSI XUMUYECKUX IJIEMEHTOB
B COCAMHEHUSX DPA3JIMYHOrO0 COCTaBa, BUJ XMMHYECKOW CBs3M (KOBaJieHTHasi, MOHHAs, MeETaJuIndeckKas,
BOZIOPOJIHAS)) B COCNMHEHUSX, TUIM KPUCTAJUIMYECKONW PpEHIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, WOHHAs, METAJUTMYECKas), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIIMHCHUM;

chOpPMHPOBAHHOCTh yYMEHUH YyCTaHABJIMBATH MPHUHAJICKHOCTH HEOPraHWYECKHUX BEIIECTB IO HX
COCTaBy K OMPENENEHHOMY KJIACCY/TpyNIe COCAUHEHUN (MPOCThIE BEIIECTBA — METAJUThl M HEMETAJUIBI,
OKCH/IbI, OCHOBAHUSI, KUCIOTHL, aM()OTEpHBIE THAPOKCH]IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICHI Tepuogudeckoro 3akoHa J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €T0 CHCTEMATU3UPYIOIYIO, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

cOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BATh DIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHUX
anemeHToB 1—4 nepuonoB [lepuoanyueckoit cucteMbl Xumudeckux seMeHToB JI. . MenneneeBa, HConb3ys
MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTANINY, «IHEPrETHUECKHE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHS! CBOMCTB XMMHUYECKUX AJIEMEHTOB M MX COCIMHEHUM MO nepuoaam u rpynmnam llepuoandeckoi
CHUCTEMBI XUMHUYECKUX d5ieMeHToB . 1. MeHneneena;



chOpPMHPOBAHHOCTh YMEHHH XapakTEepH30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE TCHETHYECKOMN CBS3H MEXKIY
HEOPraHWYECKUMH BEIIECTBAMH C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh YMEHHUS KIacCU(UIMPOBATh XUMHUYECKUE PEAKIIMH TIO Pa3IMYHBIM MpH3HAKAM
(duciy U coOCTaBy pearupyrolyx BelecTB, TeNI0BoMy 3(hdekTy peakiuu, NU3MEHEHUIO CTENeHEH OKUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINHU, YIACTHIO KaTaIn3aTopa);

cOPMUPOBAHHOCTh YMEHHMH COCTABIISITh YypPAaBHEHUS pEaKIHWi pa3IMYHBIX THUIIOB, MOJHBIE H
COKpallléHHbIE YPaBHEHUS PEaKIUii HOHHOrO OOMEHa, YUUThIBAsl yCIOBUSA, IIPU KOTOPBIX 3TH PEAKLUUU UIYT
710 KOHIIa;

cOPMUPOBAHHOCTh YMEHHUI TPOBOIUTH PEAKIUHU, TOATBEPKAAIOIINE KA4eCTBEHHBIH COCTaB
pa3ITMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

chOPMHPOBAHHOCTh YMEHHH PaCKpBIBATh CYITHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIINH
MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca 3TUX PeaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUI 00BSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PeaKIMK OT pa3iIMyHbIX
(bakTOpOB; XapaKTep CMEIIEHHsS XUMHYECKOrO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHEro BO3IEHCTBHS
(mpunuun Jle Hlatense);

chOpPMHPOBAHHOCT, YMEHUN XapaKTePU30BaThb XUMHYECKHE IMIPOILIECCHI, JIEKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO MOJTYYEHUS CEPHOM KUCIOTHI, aMMHUaKa, a Takke c(hOPpMUPOBAHHOCTH MPEACTaBICHUN 00
OOIIMX HAYYHBIX MPUHITUIAX U HKOJOTHYECKUX MPOOIeMax XUMUYECKOT0 TPOU3BOCTBA;

chOpPMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUUCICHUS C WCIOJIH30BAHUEM IOHSTHS «MaccoOBas JOJIsS
BEII[ECTBA B PAacTBOpPE», 0OBEMHBIX OTHOIICHHI Ta30B MPH XUMHUYECKHUX PEAKIIMSIX, MACChl BEIIECTBA WIIU
00bEMa ra3oB 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe UM 00BEMY OJTHOTO M3 YYaCTBYIOLIMX B PEAKIIHH
BEIIECTB, TEIUIOBOTO A (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHUS MAacChl BEIECTB, MPEBPAILICHUS U
COXpaHEHHS YHEPrUu;

cOpPMUPOBAHHOCTh yYMEHHHA COONIOJaTh TMpaBWiIa TMOJIL30BAHHUS XHUMHYECKOW TMOCYyIod U
nmabopaTopHBEIM O0OpyIOBaHHWEM, a TaKXKe IpaBWiia OOpalleHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMU IO BBIMOJIHEHHUIO TJAOOPATOPHBIX XUMUUYECKUX ONBITOB;

chOPMHPOBAHHOCTh YMEHUHW TUIAHUPOBATH M BBINOJHATH XMUMHYECKHUN JKCIEPUMEHT (pasiioKeHUE
MEepPOKCHIa BOJOPOa B MPUCYTCTBUU KaTan3aTopa, ONPEACIICHHE CPEIbl PACTBOPOB BEIIECTB C TTOMOIIBIO
YHUBEPCAJIHHOT 0 HHANKATOPA, BIUSHUE PA3IMIHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIINH, PEaKIIuu
MOHHOTO 0OOMEHa, KaYeCTBEHHbIE Peaklu Ha Cynb(daT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHUS,
pelleHue SKCIepuMeHTaIbHBIX 3a/1a4 10 TeMaM «MeTtasuibl» U «HeMerasbl») B COOTBETCTBUHU € ITPaBHIIaMU
TEXHUKH 0€30MacHOCTU MpH OOpalleHUHU C BELIECTBAMH M J1a0OpaTOPHBIM 00OPYIOBaHHEM, MPENCTaBIATH
pe3ynbTaThl XMMHUYECKOTO SKCIEPHUMEHTa B (OpMEe 3alUCHh yPAaBHEHHH COOTBETCTBYIOIIMX PEAKIHN U
(hopMyIHpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c¢hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU aHATM3UPOBATH XUMUYECKYIO MH(OPMAIIHIO, TOTYYaeMyI0 U3
pa3HBIX HCTOYHUKOB (CpeICTBAa MACCOBOM KOMMYHHKAIUU, THTEpHET U IpyTHX);

chOpPMHUPOBAHHOCTh YMEHUH COOIOAATH MPABIIIA YKOJIOTUUECKH 1IETIECO00PA3HOT0 TIOBEICHUS B OBITY
U TPYJOBOM NEATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 30POBbSI M OKPYXKAIOIIEH MPUPOIHOU CPEIbI,
OCO3HaBaTh OMACHOCTb BO3JIEUCTBHS HA YKUBbIE OPraHU3Mbl ONpPEAEIEHHBIX BELIECTB, MOHUMAs CMbICI
nokazatens [1/IK, moscHATP Ha mpuMepax CHOCOOBI YMEHBIIEHHS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JIEHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIE 00YyYaloUIMXCsl ¢ OTPaHMYEHHBIMA BO3MOXKHOCTSMHU 3JI0POBbS: YMEHHE MPUMEHATH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHUM;

JUTSL CTICTIBIX M CJA0OBHIISAIINX OOYYAIOMIMXCS: YMEHUE HCIIOJIBb30BaTh PElbe(HO-TOUCUHYI0 CHCTEMY
o6o3nauenuit JI. bpaitns aiis 3anvucu XuMu4eckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo uacoB
HaunmeHnoBaHue pa3iesioB H TeM iIeKTPOHHbBIE (LU POBbIE)
Ne i/ KonTpoubnbie | IIpakTHuyeckue
NMpOrpaMMmbl Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
Pa3pnea 1. Teoperuyeckne 0CHOBBI OPraHUYeCKON XUMHH
Ennnas xomnexmus LIOP
. http://school-
IT .
11 TpeHMeT OPTAHMACCHOM XUMUH 3 0 0 collection.edu.ru/catalog/rubr/7ed38401-
' SOPHEL CIPOSHIBL Opraiticcrux 26b8-11da-8cd6-0800200c9a66/31/
coemunenuii A. M. byrneposa Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Wroro mo pazneny 3
Pa3nen 2. YrieBoaopoasbl
Ennnas xonnexmus LIOP
http://school-
21 IIpenenbHbIe yraeBOAOPOIB — 9 0 0 collection.edu.ru/catalog/rubr/7ed38401-
' aJIKaHbI 26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/
Enunas xonnexmus LIOP
http://school-
59 HenpenenbHbie yrieBogopoab: 6 0 1 collection.edu.ru/catalog/rubr/7ed38401-

AJIKCHBI, aJIKaJUCHBI, aJIKUHBI

26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/
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Enunas xonnexous [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

2.3 ApOMATHECKHE YTIEBONOPOIBI 2 26b8-11da-8¢d6-0800200c0a66/31/
Mup xumnu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Ennnas xonnexmus LIOP
http://school-
I nhttp://school-
04 PHPOHBIC HCTOTHHUKH 3 collection.edu.ru/catalog/rubr/7ed38401-
: YIIICBOZIOPONIOB 1 MX 26b8-11da-8¢d6-0800200c9a66/31/
nepepadorka Mup xumun http://chemistry.narod.ru
POIII https://resh.edu.ru/
Wroro mo pazneny 13

Pa3nen 3. Kuciopoacoaepsxkamme opranuyeckKue coeIMHeHu s

3.1

Cruprtel. PeHon

Ennnas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumnu http://chemistry.narod.ru
PO https://resh.edu.ru/

3.2

Anpaerunpl. KapooHoBbIE
KHCIOTHL. CIIOKHBIC 3 (DUPBI

Enunnas xomnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/

3.3

YrieBoabl

Enunas xonnexmus LIOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POUI https://resh.edu.ru/

Wroro no pazneny 13

Pa3znen 4. A30Tcoz[ep>lcaume OpraHnveCKue COCIHHECHUA

Ennnas xonnexmus LIOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

4.1 AMUHBI. AMUHOKHCIIOTEI. belku 3 26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Hroro mno pazaeny 3

Paznen 5. BoicOkoMoOJIeKYJISIPHBIE COETMHEHUS

Ennnas xonnexmus LIOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

>1 Hnactmaccer. Kayayki. Bonokia 2 26b8-11da-8cd6-0800200c9a66/31/
Mup xumnu http://chemistry.narod.ru
POIII https://resh.edu.ru/
HUtoro no paszzeny 2

OBUIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/

11 KUIACC

HaunmeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoThbI padoThbI
Paznen 1. Teoperudeckne OCHOBBI XMMHUH
CTtpoeHue aTOMOB. Egm/{/aﬂhmfnemm Hop
. p://school-
I1 .
11 HepHOHquCKHH SaKor I 3 0 0 collection.edu.ru/catalog/rubr/7ed38401-
' cproITHECKad cucTema 26b8-11da-8cd6-0800200c9a66/31/
XMMHYECKUX dJ1eMEHTOB JI. 1. Mup xumuu http://chemistry.narod.ru
Menpieneesa POIII https://resh.edu.ru/
Enunnas xonnexmus LIOP
http://school-
12 CrtpoeHue BemiecTna. 4 0 0 collection.edu.ru/catalog/rubr/7ed38401-
' MHorooOpa3ue BelecTs 26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Enunas xonnexmus LIOP
http://school-
13 X 6 1 1 collection.edu.ru/catalog/rubr/7ed38401-
' FIMITHCCKIE peaKiit 26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Hroro no pazueiy 13
Pa3nen 2. Heopranunueckasi XuMus
Enunas xonnexmus [IOP
2.1 MeTansl 6 0 1 http://school-

collection.edu.ru/catalog/rubr/7ed38401-



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POUI https://resh.edu.ru/

Enunas xonnexmus [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

2.2 Hemeraurer 9 26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Enunas xonnexmus LIOP
http://school-
53 CBs13b HEOPraHUYECKHUX U 5 collection.edu.ru/catalog/rubr/7ed38401-
' OpPraHUYECKUX BEIIECTB 26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Hroro no pazneny 17
Pa3zgea 3. Xumud v :Ku3Hb
Enunas xonnexmus LIOP
http://school-
31 Xt 4 collection.edu.ru/catalog/rubr/7ed38401-
' MU 1 KH3HD 26b8-11da-8¢d6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Uroro no pazneny 4
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuyecTBo yacoB

Ne Hara JIeKTPOHHBIEe HU(pPOBbIE

Tema ypoka Konrpoasnsie | Ilpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE PeCypPChI

padoThI padoThI
Enunas xonnexmus LIOP
N http://school-

I1

1 peHMeT_,OpraHquCKOH 1 0 0 collection.edu.ru/catalog/rubr/7ed38401-
XUMITH, €€ BOSHIKHOBCHHE, 26b8-11da-8cd6-0800200¢9266/31/
PasBUTHC U SHAUCHHC Mup xumuu http://chemistry.narod.ru

POIII https://resh.edu.ru/
Enunas xonnexmus [IOP
Teopust crpoenus http://school-

) OpPraHUYECKUX COCTUHECHUM 1 0 0 collection.edu.ru/catalog/rubr/7ed38401-
A. M. bytneposa, e 26b8-11da-8cd6-0800200¢c9a66/31/
OCHOBHBIC TIOJIOKCHUS Mup xumuu http://chemistry.narod.ru

POIII https://resh.edu.ru/
[Ipencrasienue o

Enunas xonnexmus LIOP
KJIacCH PUKaIUH htto:/ischool

[! -
3 IO{p PATIHACCIX BEMECTD. 1 0 0 collection.edu.ru/catalog/rubr/7ed38401-
omermcIatypa 26b8-11da-8cd6-0800200¢9266/31/

(cucrematutcckas) u Mup xumuu http://chemistry.narod.ru
TPUBHAIIBHBIC HA3BAHHA PDIII https:/resh.edu.ru/
OPraHnvdCCKuX BCUICCTB
AJIKaHBI: COCTaB U ﬁfn_l;aﬂhmimﬂuﬂﬂ LoP

4 . 1 0 0 p://school-

CTPOCHHS, TOMOTOTHAeCImH collection.edu.ru/catalog/rubr/7ed38401-
AR 26b8-11da-8cd6-0800200¢9a66/31/



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/

MertaH u 3TaH —
IpocTenmme
NIPEACTABUTENN AJIKAHOB

Enunas xonnexmus [IOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/

AJIKEeHBI: coCTaB U
CTpOEHHE, CBOMCTBA

Enunas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/

OTuieH u NponuieH —
pocTenme
MIPEICTABUTENN AJIKEHOB

Enunnas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/

[Tpaktrueckas padota Ne 1.

«Ilonyuenue sTUIEHA U
WU3yYEHHE €r0 CBOMCTBY»

Enunas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/

Anxanuensl. byranuen-1,3
u MetunOyraaueH-1,3.
[Tonyuenune

Enunnas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/



http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

CUHTETUYECKOr0 KaydyKa 1
pEe3UHBI

Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/

ANKWHEL COCTaB B
0COOEHHOCTH CTPOEHMUS,

Enunas xonnexmus [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

10 FOMOJIOTHACCRIA pAdt. 26b8-11da-8cd6-0800200¢9266/31/
AneTuiIeH — NMpOCTeH M Mup xumuu http://chemistry.narod.ru
TpEACTABUTEID A TKUHOB POUI https://resh.edu.ru/
Beruucnenus no

11 YPaBHEHHIO XHMHYECKOM
peakuuu

Enunas xonnexmus [IOP
http://school-

12 ApeHbl: 6€H30J1 ¥ TOJTYOJI. collection.edu.ru/catalog/rubr/7ed38401-
TOKCHUYHOCTD apeHoB 26b8-11da-8cd6-0800200c9a66/31/

Mup xumuu http://chemistry.narod.ru
POUI https://resh.edu.ru/
I'enetnueckast CBSI3b
13 yTJ1€BOJ0pPO/I0B,
MpUHAIEKAIINX K
Ppa3JIMYHbIM KJIaCCaM
[IpuponHbie UCTOUHUKU Enunas xonnexus LIOP
YTICBOAOPOIOB! http://school-

14 MPUPOJIHBIN T'a3 U collection.edu.ru/catalog/rubr/7ed38401-
IOy THBIE He(bTHHBIe rasbi, 26b8-11da-8cd6-0800200c9a66/31/
HedTh U IPOLYKTHI €& Mup xumuu http://chemistry.narod.ru
nepepaboTKH PO https://resh.edu.ru/

15 [IpupoaHble HCTOUHUKN

Yrjii€BOaA0OpoOa0B:



http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/

MIPUPOAHBIN ra3 u

MOy THBIE HEe(TIHBIE Ta3bl,
HeTh U IPOTYKTHI €
nepepadboTKu

KonTtponbhas pabota no

16

pazneny «YTJIeBOI0POIbI
Ennnas xonnexmus LIOP
http://school-

I ntip://school-

17 peHeH%HHe OAHOATOMHbIC collection.edu.ru/catalog/rubr/7ed38401-
CHAPTRL METAHOT | ITaHOI. 26b8-11da-8cd6-0800200c9a66/31/
Bonoponnas ceasb Mup xumuu http://chemistry.narod.ru

POIII https://resh.edu.ru/
Enunas xonnexous [IOP
http://school-
18 MHOroaToMHbI€ CIIUPTHI: collection.edu.ru/catalog/rubr/7ed38401-
STUJIEHTJIMKOJIb U TJIMLEPUH 26b8-11da-8cd6-0800200¢9a66/31/
Mup xumnu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Ennnas xonnexmus LIOP

DeHo: CTpOCHHE http://school-

19 MOJIEKYJIbI, pU3NUECKHE U collection.edu.ru/catalog/rubr/7ed38401-
XUMHUYECKHE CBOMCTRA, 26b8-11da-8cd6-0800200c9a66/31/
MIpUMEHEHNE Mup xumun http://chemistry.narod.ru

POIII https://resh.edu.ru/
Enunas xonnexmus [IOP
http://school-
A :
AIBAICTHAbL collection.edu.ru/catalog/rubr/7ed38401-
20 dhopmanbpaerua u

areTalbAerua. AneTod

26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POUI https://resh.edu.ru/



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/

OIHOOCHOBHEIE
npeeabHbIe KapOOHOBEIE

Enunas xonnexous [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

21 KHMCJIOTBI: MyPaBbHHAs U 26b8-11da-8cd6-0800200¢9a66/31/

YKCyCHas Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
[Ipaktuueckas padota Ne 2.

22 «CBoiicTBa pacTBOpa
YKCYCHOW KU CIOTBD»

Enunas xonnexmus LIOP
CreapuHoBas U 0OJICMHOBAs http://school-

93 KHUCIIOTEI, KaK collection.edu.ru/catalog/rubr/7ed38401-
MPEICTABUTENN BBICIIIUX 26b8-11da-8cd6-0800200¢9a66/31/
KapOOHOBBIX KHCIIOT Mup xumuu http://chemistry.narod.ru

PO https://resh.edu.ru/
Ennnas xonnexmus LIOP
http://school-

24 KMaI:ngKj;IC;EE;B;im;; collection.edu.ru/catalog/rubr/7ed38401-

. ’ 26b8-11da-8cd6-0800200¢9a66/31/
MOTOTIEE ACUCTBIC Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
Enunas xonnexmus LIOP
Crnoxxnble 2(UpPBI KaK http://school-

95 MIPOU3BOJIHBIC KAPOOHOBBIX collection.edu.ru/catalog/rubr/7ed38401-
kuciot. ['maponus 26hb8-11da-8cd6-0800200¢9a66/31/
CIIOKHBIX A(UPOB Mup xumuu http://chemistry.narod.ru

PO https://resh.edu.ru/
JKHpBL: THAPOIHS, Enunnas xonnexmus LIOP
26 http://school-

IIPUMEHEHHUE,

collection.edu.ru/catalog/rubr/7ed38401-



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

Ouonoruyeckas poib
KHPOB

26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POUI https://resh.edu.ru/

VrieBonpl: cocTas,

Enunas xonnexmus [IOP
http://school-

97 gﬂaCCH?HKaHM' collection.edu.ru/catalog/rubr/7ed38401-
AKHCHILMC 26b8-11da-8cd6-0800200c9a66/31/
TIpEACTABUTCIH. TIOKO34, Mup xumuu http://chemistry.narod.ru
bpykTo3a, caxaposa PO https://resh.edu.ru/
Enunas xonnexmus LIOP
http://school-

28 Kpaxman u nemnososa kak collection.edu.ru/catalog/rubr/7ed38401-

MIPUPOJIHBIE TOJIUMEPHI 26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
KonTponwsnas pabora mo EHH_HaH komtexuus HOP
pasnenry http://school-

29 K collection.edu.ru/catalog/rubr/7ed38401-
(RUCTIOpoaconepaativte 26b8-11da-8cd6-0800200c9a66/31/
OpTaHHHCCKUe Mup xumuu http://chemistry.narod.ru
COCAMHCHHSD) POIII https://resh.edu.ru/

Enunas xonnexmus LIOP
http://school-

30 AMUHBI: METHJIAMUH U collection.edu.ru/catalog/rubr/7ed38401-
AHWIINH 26b8-11da-8cd6-0800200c9a66/31/

Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
AMUHOKHUCIIOTEI KaK Enunnas xonnexmus LIOP
31 am¢oTepHbIe OpraHuYecKre http://school-

COCIMHECHUS, UX

collection.edu.ru/catalog/rubr/7ed38401-



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
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http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

OMOJIOrMYECKOE 3HAUEHUE.
Tlentnanl

26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
POUI https://resh.edu.ru/

benku kak npupoaHbIe

Enunas xonnexmus [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

32 BHICOKOMOJICKYTLPHBIC 1 26b8-11da-8cd6-0800200c9a66/31/

COCITMHCHIA Mup xumuu http://chemistry.narod.ru
PBIII https://resh.edu.ru/
Enunas xonnexmus LIOP
http://school-

0) )

33 CHOBHDIC TTOHATHA XHMHH 1 collection.edu.ru/catalog/rubr/7ed38401-
BPICOKOMOJICKYIAPHBIX 26b8-11da-8cd6-0800200¢9266/31/
COCTHHCHMH Mup xumuu http://chemistry.narod.ru

POBIII https://resh.edu.ru/
Enunas xonnexmus [IOP
OCHOBHEIE METOAbI CHHTE3a http://school-

34 BBICOKOMOJIEKYJISIPHBIX 1 collection.edu.ru/catalog/rubr/7ed38401-
coenuHenuil. [1macTtmaccsr, 26b8-11da-8cd6-0800200¢9a66/31/
KaydyKH, BOJIOKHA Mup xumuu http://chemistry.narod.ru

PBIII https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPO'PAMME



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
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https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/

11 KUIACC

KoanuyecTBO yacoB

Ne Hara JIeKTPOHHBIEe HU(pPOBbIE

Tema ypoxa Konrpoasnsbie | IIpakTnueckue
n/n Bcero H3y4YeHus | oOpa3oBaresibHbIE PeCypPChl

padoThI padoThI
Ennnas xonnexmus LIOP
N http://school-

AMMHUCCKIT SJCMEHT. collection.edu.ru/catalog/rubr/7ed38401-

1 ATOM. IeKTpOHHaA ! 0 0 26b8-11da-8cd6-0800200¢9266/31/
KOH(HrypaIa aToMOB Mup xumuu http://chemistry.narod.ru

POIII https://resh.edu.ru/
[Mepuomuueckuii 3aKOH U Enunas komrexuus [JOP
[lepuonnueckas cuctema http://school-

) XUMHUYECKUX 2JIEMEHTOB [l. 1 0 0 collection.edu.ru/catalog/rubr/7ed38401-
W. MenneneeBa, nx CBA3b C 26b8-11da-8¢cd6-0800200c9a66/31/
COBpEMEHHOH TeopHeil Mup xumuu http://chemistry.narod.ru
CTPOGHHS ATOMOB POIII https://resh.edu.ru/
3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U Enunas xomrexius [JOP
UX COEMHEHHH 10 TPYIIam http://school-

3 U TieproiaM. 3HauYeHH e 1 0 0 collection.edu.ru/catalog/rubr/7ed38401-
MEPUOAUYECKOIO 3aKOHA U 26b8-11da-8cd6-0800200c9a66/31/
CHCTeMBI XHMHYECKHIX Mup xumuu http://chemistry.narod.ru
snementos J[.1. PO https://resh.edu.ru/

MenpeneeBa B pa3BUTHH
HayKu

4 CrpoeHue BeniecTna. 1 0 0 Enunas xonnexuus LIOP

XuMHn4eckas CBs3b, €€ http://school-



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

BH/IbI; MEXaHHU3MBI
0o0pa3oBaHMs KOBaJICHTHOM
cBs3u. BonoponHas cBs3b

collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POII https://resh.edu.ru/

BaneHTHOCTE.
DIIEKTPOOTPUIIATEIIBHOCTD.
CTeleHb OKHCIICHHUS.
Bemectsa MOnEKynspHOro
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

Enunas xonnexmus [IOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/

[ToHsiTHE O MUCTIEPCHBIX
cucremMax. McTHHHBIE U
KOJJIOUZHBIE PACTBOPBI.
MaccoBas 10J1s BellecTBa B
pacTBope

Enunas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coenuHenui. I'eneTnaeckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX
KJIACCOB

Ennnas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200¢9a66/31/
Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/

Knaccudukanus
XUMUYECKUX PEAKLIHN B
HEOPraHUYECKOMN U
OpraHUYECKON XUMUHU.
3aKOH COXPAaHEHHUS MacChl
BEILIECTB; 3aKOH COXPaHEHUS

Enunas xonnexmus LIOP
http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumuu http://chemistry.narod.ru
POII https://resh.edu.ru/



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/

U IIPEBPALLEHUS SHEPTUH
IIPY XUMUYECKUX PEAKLUAX

CKOpOCTh peaKiuH.

Enunas xonnexmus [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

OCHOBbI XUMHU»

J Obpatumbic peaxuuy. 26b8-11da-8cd6-0800200c9a66/31/
XHMHYCCKOE PABHOBECHE Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/
[TpakTrueckas padora Ne 1.
10 «Bmusgaaue PA3JIMIHBIX
(haKTOpPOB Ha CKOPOCTh
XUMHUYECKOU peaKkuum»
DJIEKTPOJM THYECKAS
mucconmanus. ITonstie o ::ti[I/I_I/{/::hI;gimeKHHﬂ Hor
11 ?;3?22:;:;0222?; collection.edu.ru/catalog/rubr/7ed38401-
’ 26b8-11da-8cd6-0800200c9a66/31/
nomworo obmena. Iuapomis Mup xumuu http://chemistry.narod.ru
OpraHmICcKix 1 PO https://resh.edu.ru/
HeopFaHI/I‘-ICCKI/IX BCIICCTB
OKHCIUTEILHO- il:m;aﬂhKoimeKHHﬂ HoP
p://school-
12 ;Z:;Ei??;;iiizlz 5 collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200¢9a66/31/
HICKTPOH3C pafHHaBOB " Mup xumuu http://chemistry.narod.ru
PacTBOpoB conen POILI https://resh.edu.ru/
KonTponpHas pabora 1o
13 pazneny «Teopernueckue



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
https://resh.edu.ru/

MeTaniel, HX HOJOKCHUE B
ITepuonnueckoit cucreme
XHMHYECKHUX 3JIEMEHTOB /1.
. Menneneesa u

Enunas xonnexmus [IOP

http://school-
collection.edu.ru/catalog/rubr/7ed38401-

14 OCOOEHHOCTH CTPOCHHUS 26b8-11da-8cd6-0800200c9a66/31/
aromoB. Q0 e Mup xumuu http://chemistry.narod.ru
dusHyeckre cBOKCTBA POIII https://resh.edu.ru/

MECTAJIJIOB
Enunas xonnexmus LIOP
http://school-

C . )

15 amaBH MeTaiion . collection.edu.ru/catalog/rubr/7ed38401-
JICKTPOXHMUHCCKHH Pt 26b8-11da-8cd6-0800200c9266/31/

HATP;DKCHIH MCTAJIIOB Mup xumuu http://chemistry.narod.ru
PO https://resh.edu.ru/

XUMHYECKHE CBOMCTBA ]sti[m;aﬂhxornexunﬂ Hor

N p://school-

16 Ba}KHepimHX MfTaMOB . collection.edu.ru/catalog/rubr/7ed38401-
(RaTpuit, Kammit, KaIbIwHHA, 26b8-11da-8cd6-0800200c9a66/31/
MATHHH, am“OMHHHH) X Mup xumun http://chemistry.narod.ru
COCIMHCHHH POIII https://resh.edu.ru/

Enunas xonnexmus LIOP
. http://school-
X

17 HIMITICCKHE CBORCTBA collection.edu.ru/catalog/rubr/7ed38401-
XPOM, MEIH L HX 26b8-11da-8cd6-0800200¢9266/31/
COCMHCHHH Mup xumuu http://chemistry.narod.ru

PO https://resh.edu.ru/
XUMHYECKHE CBOMCTBA ]s:[,i[I/I.I;a}IhKOiIJIeKHI/I}I Hor
18 IIMHKA, JKeJie3a U UX [THR./15Cho0t

COEIMHEHUN

collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
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Mup xumuu http://chemistry.narod.ru
POIII https://resh.edu.ru/
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxuuonepHoe obmiectBo «M3narensctBo «IIpocBerienne»

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

["a6puensa O.C HacronbHas KHUra yquTens

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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