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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHIENIMH TpernojaBaHus ydyeOHOTo mpeameTa «XUMHS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4€OHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3yYeHHUs PEAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHnro. CopeprkaHue CKIIAJIbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUSL 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeICTaBlIeHUA 00 AIEKTPOJUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSS (PYHKIIMU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TIOJIyYECHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yueHune XMMUU MPOUCXOAUT C NPHUBJICUEHUEM 3HAHUU W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4e0OHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUYECKOT0 XapakTepa, si3blka HAyKH, B MPUOOIIEHUU K
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Hay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUU BEIIECTB U XMMHUUYECKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEI0BATENbCKON NEATEIbHOCTH, OCBOCHUN MPABUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

O6yuatomuecs ¢ 3[IP — »Tm  nmern, wWMeElOIME HEIOCTaTKA B
IICUXOJIOTUYECKOM pa3BuTuM, mnoaresepxkacHuble [IMIIK wm mpensarcryromue
noJTy4eHuto o0pa3oBaHus 0e3 CO3aHMsl CrIelUalIbHBIX YCIOBUH.

Obyuarommecs ¢ 3[IP  xapakTepusyloTcs YpPOBHEM pa3BUTHS
HECKOJIbKO HUKE BO3PACTHON HOPMBI, OTCTAUBAHUE MOXKET MPOSBIATHCS B LIEJIOM
WM JIOKAJbHO B OTACNBbHBIX (PYHKIUSAX (3aMEIJICHHBIN TeMI UM HEPABHOMEPHOE
CTAaHOBJICHME TIO3HABATENBbHON  JeATenbHOCTH). OTMedaroTcsi  HapyIICHHS
BHUMAaHUS, NaMATH, BOCHPUATUS U JPYTrUX I[IO3HABATEJIbHBIX MPOIECCOB,
YMCTBEHHOU pabOTOCIIOCOOHOCTH U 11€JICHANPABICHHOCTH JIEATEILHOCTH, B TOW UITH
MHOM CTENEHU 3aTPyAHSIOUIME YCBOCHUE IKOJIBHBIX HOPM M IIKOJIbHYIO a/1allTalluIo
B LIEJIOM.

Bce obGyuaronuecss ¢ 3[IP WCHBITBIBAIOT B TOW WM WMHOW CTETICHU
BBIPDOKEHHBIE 3aTPYJHEHHUS] B YCBOCHHUM YYE€OHBIX MpPOTpaMM, OOYCIOBIICHHbBIE
HEJIOCTATOYHBIMU  TMO3HABATEIBHBIMU  CIIOCOOHOCTSIMH,  CHeHU(PUUECKUMU
pPacCTpOMCTBAMH MCUXOJOTHYECKOrO Pa3BUTHS (IIIKOJIBHBIX HABBIKOB, peUd H JIp.),
HapyIICHUSIMUA B OpTaHU3AIUU JACSITEILHOCTH W/WUu oBeaeHus. OOUMU 1J1S BCEX
oOyuaronuxcs ¢ 3[IP ABIAOTCS B pa3HOM CTENEHU BBIPAKEHHBIE HEJAOCTATKHU B
(GOpMUPOBAHUM BBICHIUX TCUXMYECCKUX (YHKIMH, 3aMeJICHHBIA TeMmm JOo
HEPAaBHOMEPHOE CTAHOBJICHUE I[I03HABATEIbHOW JIEATEIBHOCTH, TPYIHOCTH
IPOU3BOJIBHON caMOpEryysauuu. JoCTaTOYHO 4acTo y 00ydyarolmuxcs OTMEYarTCs
HApYLICHHUSI PEYEBOM U MEJIKOW PYYHOU MOTOPHUKH, 3PUTEIBHOTO BOCHPHUATHUS U
MPOCTPAHCTBEHHOM  OPUEHTHUPOBKH, YMCTBEHHOW  pabOTOCHOCOOHOCTH U
AMOIMOHANIbHOM cepbl. OcBOeHHE yUeOHOro MpeaMeTa « XUMUsS» HaMpPaBIE€HO Ha
co3fgaHue YCIoBUH Juisi (OPMHPOBAHUS HMHTEIUIEKTYalbHBIX, TPaKIAHCKHUX,
KOMMYHUKAIIMOHHBIX, HH(POPMAIIMOHHBIX KOMIeTeHIInH. O0y4Jaromuecs OBIaIetoT
Hay4YHBIMU METOJIAMH PELICHUS PA3JIMYHBIX TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4,
yMeHusIMA  (QOPMYJIUPOBATh  TUNOTE3bl,  KOHCTPYHPOBaTh,  IMPOBOJUTH
AKCIEPUMEHTHI, OIEHWBaTh W aHAJU3MPOBATh IMOJIYYEHHBIE PE3YJIbTAThI,
COTIOCTABJISITh UX C OOBEKTUBHBIMH PEATUSIMU KU3HHU.

Koppekimonnsie 3anauu:
e (OcobeHHocTH 0TOOpA U aanTaluy yaeOHOTO MaTepHraia
o [Ilpumepnsie Bumbl nesrenbHOCTH oOydarommxcs ¢ 3[IP, oOycnoBneHHbIC
0COOBIMH  00pa3oBaTEIbLHBIMA  IOTPEOHOCTSIMH M OOECIICUHBAIOIINC
OCBOEHHE COJIepXKaHHs 00pa30BaHUS MO MPEAMETY.



[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, IPUMEHATh UX MPHU PEIICHUU TPOOJIeEM B MOBCEITHEBHOM KU3HU U TPYI0BOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TyYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSI 1LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmrero obpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3SJIE€MEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMHUecKkHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTOMN) SABJICHUI, HAOIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pA3JENCHMs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(LIIapOCTEPIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BelecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — sanemenT u npoctoe BemectBo. Haxoxaenre Boiopoaa B Ipupoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kuciuorsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacd&Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZie U B KU3HU 4eloBeKa. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECTICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaIieHus ropeHus (moskapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IHYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETa/UlaMH (HAaTpuUeM U
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUATIOB), HCCIIEIOBAHUE
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00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKPAaCKH MHJIUKATOPOB B PACTBOPAX KUCIOT U LIEN0YEH, U3YUEHNE B3aUMOJECHCTBUS
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaJIN3aluy, IOJYyYEHUE HEPAaCTBOPHMBIX OCHOBAHHW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAaXx CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. Mengeneea. llepuonsl u rpymisl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB ITEPUOJA U TPYIIIIHI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckont cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku W mnpaktuku. . M. MenneneeB — yd€Hblii u
rpaKJaHuH.

Xnumuueckass cBs3b. KoBaJleHTHas (HoOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHUTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHHS. OKUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIVIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4e€pe3 HCIOJb30BaHWE KakKk OOIIMX eCTECTBEHHO-HAYYHBIX



NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHA: HAYYHBIA (PakT, THUMOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMs, M[EePUOJUYHOCTb, HAONIIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEIO0, O0BEM,
arperaTHO€ COCTOSHUE BEIECTBA, ra3, (U3MYECKHE BEIUYMHBI, €JIUHULBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b!1, ConHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
MCKONAEMBIE, TOIUIMNBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPHOOB, KaJHs, KAJIBLIHS U KX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYecKUX peakuuid Mo pa3anvyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLECCca AUCCOLUAIIMY KUCIIOT, IIeJIoUel U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (FOpeHue, pPeaKkuu pas3lioKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKHUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). XuopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTaHU3M YeJIOBEKa. BakHel e X10puabl U UX HAX0KIEHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKIMH, JIeKallue B OCHOBE
IMPOMBIIIUIEHHOTO CHOc00a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIOIEel Cpelbl COECOUHEHUSIMH Ccepbl (KHUCIOTHBIE JOXKAMW, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaIEHHUS.
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OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B nmpupone. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiyuyeHue, (PU3MuecKrue M XUMHUYECKHE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHbIE
monupukammu pochopa, guzndeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka siemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKUE CBOWCTBA, JEHCTBUE HA JKUBBICE OpPraHuW3Mbl, MOJIyYCHUE U
pUMEHEHHE. DKOJIOTHYecKue Npo0iieMsbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTAa U €€ CONM, UX (PU3MYecKue U XMMHUYECKHE CBOMCTBA, MOJIyYEHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJyYEHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kucnore. CUIMKATHI, UX WCIIONB30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
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WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TaIOT€HUIOB), 03HAKOMJICHHE C 00pa3laMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIE€HHON CEPHOM KHUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX YyIoOpeHui, MoJlydeHHe, COOUpaHue, paclio3HaBaHUEe U HU3yUEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENIE KPUCTAIUIMYECKUX PpEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaubl U UX
COCTUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTauioB. OU3WYecKre U XUMUYECKHUe CBOMCTBA MeTaiioB. OO0mue
CrocoObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounple MeTamuibl: monokeHue B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckne 1 XUMUYECKUE CBOMCTBA MarHus 1
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KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCU, TUIPOKCH]I, coin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTroMa, HaxXOXAeHuWe B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA *xene3a. OKCcu b, THAPOKCHIBI U comu xxene3a (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJBb30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxHeiiune
METAJUJIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyXKarolehd cpeabl (mpeaeiabHas AOMyCTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OOmume ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIHI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUICCKUI 3apsi, IIPOBOTHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIUIaBbl, (PM3MUYECKHE BEIIMYUHBI, SAUHHUIIBI M3MEPECHHS, KOCMHYECKOEC
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTMaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIUN 00YUYaIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApUUIIEH C TMO3WIHMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMaCMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJNIIOJIEHUSI TMpaBuUi OE30MACHOCTH TpU  OOpaIllleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUH 1O  XHMHH, OCO3HaHHBIA  BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TIPUHLIMII,
rumnore3a, (QaxkT, CHUCTEMa, IMpPOLEecC, 3SKCIEPUMEHT U JApPYyroe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYCCKUX PEaKIIHH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieioBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMK W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JacTM  HMCHOJb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrOo COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO MaHHOW (enepanbHO paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITHSX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEMNEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAalIb, PaUyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUUA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE PEaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIui, €eCTECTBEHHO-HAYyYHBIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBITMIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB INENIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XWUMHYECKUX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DJIEKTPOHOB U paclpeeieHue ux Mo
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAas OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA MOHHOTO
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oOMeHa, ypaBHEHHUS peaKluid, TMOATBEPKIAIOIMNUX CYIIeCTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIEeCTBaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OTMBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YYEHUSI CBOMCTB BEIIECTB M XMMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunyecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMHs — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMudeckue 16 1 0 bu6mmoreka [IOK
' peakuuu https://m.edso00.ru/7f41837¢
Uroro no pazaeny 21
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Boznyx. Kucnopon. Ilonsitue bubnuorexa [JOK
2.1 6 0 0
00 okcugax https://m.edsoo.ru/7f41837¢
Bognopon.Ilonsarue o bu6nuorexa [IOK
2.2 9 0 1
KHUCJIOTaX U COJISAX https://m.edso00.ru/7f41837c
23 Bopna. Pacteopsl. [lonsitue 6 0 1 bu6mmorekxa [IOK
' 00 OCHOBaHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI Bu6 1OK
nOIMOTEeKA
2.4 11 1 1
Heop raHquLCKHX https://m.edsoo.ru/7f41837c
COCTMHEHU N
Hroro no paszneny 32 2 3
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https://m.edsoo.ru/7f41837c

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XAMHYECKUX 3JIEMEHTOB /J[. 7
https://m.edsoo.ru/7f41837c
U. Menpneneesa. Ctpoenue
aToma
XuMudecKkas CBs3b.
OKHCITUTENTBHO- bubmuoreka [JOK
3.2 8
BOCCTAHOBHUTEJILHbBIC https://m.edsoo.ru/7f41837¢
peakiuu
bubmuoreka [JOK
)4 1
TOTO o pasaeiy > https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 0 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peakuuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17 1 1
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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Hroro no pazneny

Paznen 3. MeTaJuIbI M MX COeAUHEHUS

25

. bubnuorexa [JOK
31 Obmwe cpojicTsa MeTaIIOB 6 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AXHEHIINE METAJUIBI U UX COEIMHEHUS https://m.edsoo.ru/7f412636
Utoro no pazneny 22
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HH YEI0BEKA 4 bubmorexa LIOK
' B p https://m.edso0.ru/7f41a636
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Hucrpykraxu o OT. [Ipenmer
1 ngniYIlionb XVMHH B )Kisfm 1 bubmorexa HOK
' ' https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BeniecTna.
5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
' XUMUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu 1 1 1 bubmuoreka [IOK
' IPUEMBI 0OPAIIEHHS C https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoteka IIOK
' paszieneHus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTryeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa LHOK
' a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnmorexa LIOK
6. A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
; XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bubmuoreka [{OK
' (CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8. [IpocTeie U clOXHBIE BEIIECTBA 1 nbamorexa 1O

https://m.edsoo.ru/ff0d2a6¢c
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bubnunorexa LIOK

SHITUKJIONEIUCT.

9. ATOMHO-MOJIEKYJISIPHOE YUCHHE
YIApHO® ¥1 https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. bubmmoreka [JOK
' BaneHTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHoCuTENBHAS aTOMHAs Macca.
11 OtHOcUTENbHAs MOJICKYJISIpHAsS bubmmorexa [IOK
' YIp https://m.edsoo.ru/ff0d323c
Macca
1 MaccoBasi 107151 XMUMHYECKOTO bubnuoreka [{OK
" 3JeMeHTa B COeIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnuoreka [IOK
" MonspHas mMacca https://m.edsoo.ru/ff0d5230
1 DOuU3nYeCKre U XUMUYECKHE SIBIICHUS. bu6mmoteka IIOK
. XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs MPOTEKAHUS bubmuoreka [IOK
" XMMHYECKHMX PEeaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnorexa [JOK
" XuMHUYeCKHe ypaBHEHHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoauvecTBa, MacChl
17 BEIIeCTBA 110 YpaBHCHUIM bubmorexa [TOK
’ H yp . https://m.edso0o.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukamnms xumMuaeckux
18 €aKnui (COeTMHECHHUS, PA3JIOKCHHUS bubmorexa [JOK
P P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
19 M. B. JIomoHOCOB — yu&HBIii- bubmuoteka [IOK

https://m.edsoo.ru/ff0d40c4
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KonTtpouabHnasi padéora Nel mo reme

20. «BemecTBa U XHMHYECKHE 8a-20.11 bubmmorexa [JOK
) m 86 —20.11 https://m.edsoo.ru/ff0d4290
peakuum»
51 O0001IeHNE U CUCTEMATH3AIUSA
" 3HaHWi
Bo3nyx — cMech razos. Coctas
22 Bo3ayxa. Kucinopong — 3j1eMeHT U bubmmorexa [IOK
’ yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckue U XUMHUYECKHE CBOMCTBA
23 KHUCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
’ p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Croco05I ITOJIY4EeHHs KUCJIOpoaa B
24 jabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa HOK
' patop p ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumuueckon
55 peaxkuuu, MoHsATUE O bubmmnoreka HOK
’ TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
Tomnuso (HedhTh, Yroiab U METaH).
26 3ar HSHGI—EHeql;OB ” a, CIocoObI iro bubmorexa HOK
’ p Ayxa, https://m.edso00.ru/ff0d4c4a
MPEAOTBPAIIECHUS
IIpakTuyeckas padora Ne 3 o Teme
27 «ITonyuenne u cobupanue bubmorexa HOK
’ i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €TO CBOMCTBY»
-8 Boxopon — aneMeHT u npocroe bu6muoreka [JOK
' BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
29 dusnvecKknue 1 XUMUYECKHE CBOMCTBA but6mmoreka [IOK

Bozopoja. [IpumeHeHue Bogopoia

https://m.edsoo.ru/ff0d4dd0
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bubnunorexa LIOK

30. I1 e
OIUITHE O KHCTOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
31 CriocoObl nostydeHus BOAOPOIa B bubmmoreka [JOK
" nmabGoparopuu https://m.edsoo.ru/ff0d4ddo0
Wucrpykrax no OT u Th.
3 [IpakTuyeckas padora Ne 4 o Teme Bbu6muotexa [JOK
' «[lonyuyenue u cobupanue Bogopoza, https://m.edsoo.ru/ff0d4f42
U3Y4YECHHE €ro CBOMCTBY
a3 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
"~ Asoragpo https://m.edsoo.ru/ff0d542e
Brruunciaenus o0béMa, KOJIMYECTBA
34 BEII[ECTBA raza 1o €ro u3BECTHOM bubmorexa HOK
' » N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruncnenus 006EMOB ra3oB Mo
35 ABHEHUIO PEaKI[MN Ha OCHOBE brbmmorexa LIOK
R "p H . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
36 BrrancneHus Mo XuMHYECKUM
" ypaBHEHUSM.
37 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
" BOJBI https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanuil. [Tonstue 06 bu6muoreka [JOK
" MHOMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
39 HacelenHbie 1 HEHACHIIIEHHbBIE bubmorexa [IOK
‘ » H https://m.eds00.ru/ff0d5b40
PacTBOPBHL.
40.  MaccoBas J10Jis BEIIeCTBa B pacTBOpE
A1 [IpakTuyeckas pabora Ne 5 o Teme bu6muoreka [JOK

«IIpuroroBiieHrE PaCTBOPOB C

https://m.edsoo.ru/ff0d5eba
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OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILECTBA

4 O06o06maromuii ypok 1mo Teme bubnmnoreka HOK
’ «Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
43 OKcupl: COCTaB, KjIacCU(UKAIUS, bubnunorexa LIOK
" HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
44 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0d664e
amM(pOTEpPHBIX OKCHJIOB
45 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6nmnorexa LIOK
" HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
46 [lonyyeHnue u XMMUYECKHE CBOMCTBA bubnuorexa [IOK
" OCHOBaHHii https://m.edsoo.ru/ff0d67ca
47 Kucnotsr: cocras, kinaccudukarms, bubmmoreka IIOK
" HOMEHKJaTypa https://m.edsoo.ru/ffodfee2
48 [TonydyeHne u XuMHU4YeCKue CBOWCTBA bubmuoteka [IOK
" KHCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpA,
49 cnocoéLII) o )eHI/IH XHMHchpKI/Ie bubmmorexa [IOK
’ _ i ’ https://m.edso0.ru/00ad9474
CBOMCTBa
ITpakTuyeckas pabora Ne 6. Pemenue
50 AKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
' «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eHeTHyecKas CBA3b MEKIY
but6mmoreka [IOK
51.  kJjlaccaMM HEOPTaHHMYECKHX

COeTUHEHUN

https://m.edso0.ru/00ad9a50
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O0001IeHYE ¥ CUCTEMATU3 AU

bubnunoreka LIOK

52.
3HaHHUHI https://m.edsoo.ru/00ad9ch2
KonTponbHas padorta Ne2 mo teme 8a—02.04
53 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 86-02.04 Bubmaorexa ITOK
' . P ' https://m.edsoo.ru/00ad9ela
COeIMHEHUH
[TepBbie MOMBITKH KIacCUPUKAITII
54 XUMHAYECKHX 3IeMEHTOB. [loHsiTHE O bubmorexa HOK
| ) https://m.edsoo.ru/00ad9ffa
IpyMax CXOIHBIX 3JIEMCHTOB
[Tepuoanueckuii 3aKOH U
c5 [Tepuoanueckas cucrema bubnunoreka LIOK
' XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00ada52¢c
Menneneesa
56 Ilepuoasl, TPYMHIIBL, TOATPYIIIEL bubmorexa LOK
’ p » TPYITHEL, Py https://m.edsoo.ru/00ada52c
57 Crpoenne atoMoB. CocTaB aTOMHBIX bubmmnoreka HOK
" sapep. Uzoromsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
58 aTOMOB 2JIeMeHTOB [lepnonnueckoi bubmorexa LOK
’ P https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
59 K 6 ( ) 8a—23.04
. OHTPOJILHAA padoTa (MTOroBas
P P 86— 23.04
XapaKkTepruCcTUKa XUMHUECKOTO
60 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
" Tlepuomuueckoii cucteme JI. Y. https://m.edsoo.ru/00adag824
Menneneena
61 3navenue [lepuoauyeckoro 3akoHa bubnunorexa LIOK

JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1.

https://m.edsoo.ru/00ada96e
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N. MenneneeB — y4€HbIN, IIEAATOT U

IrpaKIaHUH
6 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmnoreka HOK
" XMMMYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
63. 4! 1
OHHAT XMMHACCKA CBAD https://m.edsoo.ru/00adac34
64 KoBasieHTHast moJisipHast XMMHUYECKast 1 bu6nmorexa LIOK
" CBA3b https://m.edsoo.ru/00adaab8
65 KoBanientHas HenosnsipHas 1 bubmmoreka [JOK
' XAMHUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
66. C 1
TEHCHD ORHCICHHA https://m.edsoo.ru/00adae28
7 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuorexa [{OK
" peakuum https://m.eds00.ru/00adb076
68. OKHCIUTEIIA U BOCCTAHOBHUTEIN 1 ]r?tl'/tlr?snll//lr?::(;(se:)(])lr(allé 0adb076
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jlara nudpoBbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Huctpykrax no OT u Thb.
[Tepuoanyueckuii 3aK0H.
1 [Tepuoanueckas cuctema 1 bubmmorexa [JOK
PHOA https://m.edsoo.ru/00adb59
XUMHUYECKUX 35ieMeHToB J[. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK
B https://m.edsoo.ru/00adb6h6
NEPBBIX TPEX MEPHOJIOB
3 Knaccugukaius 1 HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEIECTB. YPOK 1. https://m.edsoo.ru/00adb7e2
4 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPTraHWYECKUX BEIIECTB. YPOK 2. https://m.edsoo.ru/00adb7e2
5 Bubsl xuMuueckoil CBA3U U TUIIbI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
5 Knaccudukanus xumudeckux 1 bubmuoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubnmorexa LOK
p ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[Tonsatue o xumMu4eckom
bu6nunorexa LIOK
8 paBHOBecuH. DaKTOPHI, BIUSIONINE 1

Ha CKOPOCTb XUMHUYECKON pPEeaKINu U

https://m.edsoo.ru/00adc28c
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ITOJIOKCHHUEC XUMHUYCCKOI'O
paBHOBECUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bub6nmoreka [IOK

o peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 mucconuanyy. CHIbHBIE U ClIa0bIe Bubmaorexa ITOK
https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Honnble ypaBHEHHsI peaklui Bubmiorexa OK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHMU B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MpeACTaBIeHUN 00 bubnmorexa HOK
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 [TonsiTue 0 ruIpoNIU3e coneit bubnmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTu3aIus bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
KonTtpoubnas padora Nel mo reme
16 «JIEKTPOJIMTHYECKAs bubmuoreka [JOK
aucconuanusa. XuMuueckune https://m.edsoo.ru/00addecO
peaxkiun B pacTBOpax»
[TpaxTrueckast paborta Ne 1.
bubnunorexa LIOK
17 «PereHue 3KcriepuMeHTaIbHbBIX

3agaq»

https://m.edsoo.ru/00addbfa

35


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa

OO01mast XxapakTepuCTHKA TAJIOTCHOB.

18 XHUMHYECKUE CBOMCTBA HA TIPUMEPE bubmmorexa [JOK
PuMEp https://m.edsoo.ru/00addfe2
XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/IS CBOMCTBA, MOJIYYCHUE bubmmorexa [JOK
O ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTiueckast pabota Ne 2 o Teme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
e ea ’ https://m.edso0.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Boruncnenus mo ypaBHeHUAM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
23 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubmuoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CepbI
CepoBoOpOI, CTPOEHHE,
24 q)HI;)quCKEe u X:IdeHGCKHe bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢du3nueckue 1 XUMHUYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE peaKIlui, JIekKaIlue B
26 OCHOBE ITPOMBILIIEHHOT'O CIIoco0a bu6muoreka [JOK

IIOJIyYEHUS CEPHOU KUCIIOTBI.
XHUMHUUYECKOE 3arps3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKaroIleH cpelibl COEINHEHUSIMU
cepbl

Briuncienne MaccoBOM 10U

bub6nmoreka [IOK

27
BBIX0/Ia IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mast XxapaKTEpPUCTHKA JIEMEHTOB
VA-rpynrsl. A30T,

28 aCIIPOCTPAHEHUE B IIPUPOLIE Bubmaorexa ITOK
patpovtp PHpOAe, https://m.edsoo.ru/00adeeab
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBA
AMMUaK, ero GpuU3n4YecKue u

29 XUMUYECKHE CBOMCTBA, IMOJTyYeHUE U bubmorexa HOK

’ i https://m.edsoo.ru/00adf004
pUMEHCHHE
[TpakTiueckast pabota Ne 3 o Teme
30 «ITonyueHne aMMHaKa, U3y4eHue bubmorexa LIOK
yqv 1Y https://m.edso00.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucnoTa, e€ Gusndeckue u bubmuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Huctpykrax no OT u Thb.

Hcnonb30BaHre HUTPATOB M COJICH

32 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnnorexa [JOK
ynoopenuit. XumMuueckoe https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (b(ppljsn(qeixne " bubmmorexa [JOK

p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
34 Hcnons3oBanue pochatos B bubmuoteka [IOK

Ka4eCcTBE MUHEPAJIbHBIX yIOOPEHUH.

https://m.edsoo.ru/00adfc20
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3arpsi3HeHue NPUPOJHON CPEIbl
docdaramu

Yraepon, pacipocTpaHEHHUE B

bub6numoreka [IOK

35 1pIpoOse, (bmnqeicme 1 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxcupl yriaeposa, ux pusmueckue
U XUMHYECKUE CBOMCTBA.
36 DKoJorudecKue mpooIemsl, bubmmorexa LOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoa
(V)
N bubnuoreka [{OK
37 YroJbHas KHCAOTa H € CoMn https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "TTosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKHX BEIIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoaa
40 Kpemuuii u ero coenHeHus Bubmmorexa IOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5.
41 Pemenue skciepuMeHTAIBHBIX bubmuoreka [IOK
3a1a4 1o TeMe «BaxHenmue https://m.edsoo.ru/00ae0bf2
HEMCETAJJIbI U UX COCIUHCHUS)
KonTpoubnas pabora no teme
42 «BaxHeiimne HeMeTAJLIbI U UX 13.02 bubmorexa [JOK

COCIUHCHUSA»

https://m.edso0.ru/00ae0el8
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OO0m1as XxapakKTepucTUKa
XHUMHYECKHX DJIEMEHTOB —
MeTauioB. MeTainyeckasl CBSI3b U 1 0 0 bubmuorexa [JOK
METAJINYECKask KPUCTATUIMYECKAS https://m.edsoo.ru/00ae103e
peuérka. PU3n4YecKue CBOMCTBA
METaJIJIOB.
XuMHYECKHE CBOMCTBA METAJIIOB.
DIEKTPOXUMUYECKUN P 1 0 0 bubmorexa LHOK
. https://m.edso0.ru/00ae1156
HaIpsKEHUN METaJJIOB
Mertannsl B npupoae. [lonstue o 1 0 0
METaJUIypruu
OO61mure criocoOb! OTyYeHUS 1 0 0 bubnnorexa [JOK
MeTaiioB. CIjIaBbl. https://m.edso0.ru/00ae1156
Brruucnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, €CITU OJUH U3 1 0 0
peareHTOB COJIEPKUT NMPUMECH
bubnmorexa LIOK
Homsirite 0 KoppO3HH MeTAIIOB 1 0 0 https://m.edso0.ru/00ae1278
bubmmoreka IIOK
[Henosmste MeTaer 1 0 0 https://m.edsoo.ru/00ae14b2
OKCHUIBI M TUAPOKCUBI HATPUS U 1 0 0 but6mmoreka [IOK
KaJas https://m.edsoo.ru/00ae14b2
[[{enouHO3eMeNbHBIE METAILIIBI — 1 0 0 bubnmnoreka [JOK
KaJIBbIIMA U Mardui https://m.edsoo.ru/00ael5e8
Bakueiinme coeiuHEHNS KaJlbIU 1 0 0 Bubmorexa IIOK
https://m.edsoo.ru/00ae15e8
JKEcTKOCTh BOABI U CIIOCOOKI €€ 1 0 0 bu6nunorexa LIOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o reme

54 "YKEcTKOoCTh BOIBI M METOMEI €€ buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. bubnuorexa [{OK
= Amomuinit https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOICTBA OKCHIA U Bbu6muotexa [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
o Keneso https://m.edsoo.ru/00ae1d86
58 OKcubl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u xemnesa (1) https://m.eds00.ru/00ae35e6
[TpakTuueckas paborta No 7.
59 Penenune skcriepuMeHTalbHBIX bubnnorexa [JOK
3a71a4 1o TeMe «Bakuelimnine https://m.edsoo.ru/00ae3de8
METaJIJTbI M UX COCTMHEHUS
60 KonTpoJsbnasi paGora (nTorosast) 24.04
Brruucnenus mo ypaBHEHUSIM
61 XUMHYECKHUX PEaKIUi, €CITU OJAUH U3 bu6mmoteka IIOK
peareHTOB J1aH B U30BITKE WJIH https://m.edsoo0.ru/00ael1750
COJIEPKUT IPUMECH.
62 O00011eHNEe 3HAHUHT 110 TEME
«MeTtannb»
63 Pemenue skcriepuMeHTAIBHBIX bubmuoreka [IOK
3a1a4d Imo TeMe «MeTajab» https://m.edso0.ru/00ae4270
64 Brruncnenns MmaccoBoil 1oiu but6mmoreka [IOK
BBIXOJIa IPOAYKTA pEaKUU https://m.edsoo.ru/00ae3f50
65 BemectBa u matepuansl B bubnuotexa [JOK

OBCEIHEBHOU XKU3HU YeI0BeKa

https://m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae0d0a

XUMHYECKOE 3arps3HEeHNe bubmmoreka [JOK
66 . 1
OKpYKarolllei cpebl https://m.edsoo.ru/00adb33c
67 Ponp xumuu B perieHun 1 bubnmnoreka HOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ad9ch2
68 O0600I11IeHNE U CUCTEMATU3ALUS 1 bubnunorexa LIOK
3HaHUU https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270

YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIbHOI'O MIPOILIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYUEHUKA
8 kiacc

I'.E.Pym3utuc, ®.I". ®enpaman «Xumus» 8 kiacc. - M: «lIpocsenienue».
9 KJacc

O.C.l'abpuensu, N.I'.OctpoymoB, C.A. CnankoB «Xumus» 9 kiacc. — M: «IIpocserieHue.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 kiacce
I'.E.Pyn3utuc, ©.I'.®enpaman «Xumus» 8 kinace. - M: «IIpocsemienue».

O.C.I'abpuensa, U.I.Octpoymos, C.A. CnaakoB «Xumus» 8 kiacc. — M: «IIpocsemnieane».

9 kJ1acc

O.C.I'abpuensu, U.I'.Octpoymos, C.A. CnaakoB «Xumus» 9 knacc. — M: «IIpocserienue».

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

8 kiacce

https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6¢c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6¢
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3al6
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

9 kJacc:
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6¢
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

https://m.edsoo.ru/ff0d3al6
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

https://m.edsoo.ru/ff0d40c4
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