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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YpPOBHE OCHOBHOTO 0OmIero o00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHMN K pe3yJabTaTaM OCBOCHHMsS OCHOBHOW 0O0pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbx B PI'OC 00O, a Taxke Ha ocHOBe (perepanbHO paboueil mporpammbl
BOCIUTAHUS M C Y4€TOM KOHLENIMH MPENofaBaHusi y4eOHOro mpeamera «XuUMHUs» B 00pa3oBaTENIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuuM Aa€T MPENCTaBICHHE O LENSAX, OOIIel CTpaTerud OOydeHUs, BOCIIHTAHUS U
pa3BUTHUS OOY4YaIOLIMXCS CpEACTBAMH Y4eOHOTO IIpeIMEeTa, YCTAHABJIMBAET 00s3aTENIbHOE INPEAMETHOE
coJiep’KaHue, MpeJycMaTpUBaeT pacHpelesieHue ero Mo KiaccaM M CTPYKTYpUpOBAaHHME IO pasjesiaM u
TeMaM MporpamMmbl [0 XUMHH, OIpENEIseT KOJIUYECTBEHHbIE W KAuYE€CTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUsl, PEKOMEHAYEMYIO IOCJIEOBATEIbHOCTh M3YYEHHMS] XUMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Yy4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaroIuxcs,
onpezensieT BO3MOXHOCTU NpeAMeTa Uil pealu3alud TpeOOBaHMU K pe3ylibTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTelbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA, a Takke TpeOOBaHUM K
pe3yapTraTaM OOydeHHs XUMHUU Ha YpOBHE Ll M3Y4YeHUs INpeaMeTa M OCHOBHBIX BUJOB Y4eOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00yUaIOUIerocs 0 OCBOEHUIO Y4EOHOTO COAEpPIKAHUS.

3HaHME XHMHHM CIY)KUT OCHOBOM JUIsi (opMHUpOBaHHMS MHPOBO33PEHUs OOy4aromlerocs, €ero
MPEJICTaBICHU O MaTepHalbHOM €IMHCTBE MHpa, BAXKHYIO pOJIb HUIpaloT (OpMUpYEMBbIE XHUMHEH
MIPEJICTaBJICHHS O B3aUMOIIPEBPAILLEHUSAX SHEPTUU U 00 HBOJIIOLMK BELIECTB B MPHUPOJIE, O MYTIX PEIIeHUs
I00ANBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YETIOBEUECTBA — CHIPHEBOM, PHEPTreTUUYECKOM, MUIIEBON M
9KOJIOTMYECKOM 06e30MacHOCTH, TPOOIIeEM 3PAaBOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET peajn3alii BOZMOKHOCTEHN AJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI IUYHOCTH,
e€ oOmiel u QyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CITOCOOHOCTEN 00ydaronnxcs, HaBbIKOB HX
CaMOCTOSITENIbHOM ~ y4eOHOM  NeATENbHOCTH, SKCIEPUMEHTAIBHBIX M  HCCIEA0BATENbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KH3HU, TaK U B MPO(HECCUOHATILHOM NesITeIbHOCTH;

3HAKOMHUT CO CHenu(UKON HAydYHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJfga Ha
€IMHCTBO TMPHUPOJAbI U YENOBEKa, SIBISETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUM E€CTECTBEHHO--
HAyYHOU rpaMOTHOCTU O0y4aIONINXCS;

croco6cTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K ECTECTBEHHO--HAYYHBIM 3HAHUAM, K
MIPUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOrHYECKOe 00pa3oBaHuE 00yJaromuXcs.

JlanHble HampaBieHUS B OOYYEHMM XMMHH OOECIeYMBAIOTCS crlenu(ukoil coaepikaHus ydeOHOro
npeaMeTa, KOTOPBIN SIBISETCS MEJarornyeckd aJalTHPOBAHHBIM OTpPaKEHHEM 0a30BOM HAYKHM XUMHH Ha
OTpEICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0Omiero oOpa3oBaHHs OPHEHTUPOBAaH HAa OCBOCHHUE
00y4arOUIUMUCS CUCTEMBbI MIEPBOHAYAIIBHBIX TIOHATUN XUMUHU, OCHOB HEOPraHUYECKON XMMHH U HEKOTOPBIX
OTJICbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa coJiep>KaHusl MPOrpamMMbl 10 XUMHH CPOPMUPOBAHA Ha OCHOBE CUCTEMHOTO MOJX0/a K €€
n3ydyeHnto. ColepaHue CKIAAbIBACTCS M3 CHUCTEMbI MOHATHH O XMMHYECKOM DJIEMEHTE M BEUIECTBE U
CHCTEMBbl TOHATHH O XUMHUYECKOM peakuuu. OOe 3T CUCTEMbI CTPYKTYPHO OpPraHW30BaHbl 10 MPUHLUIY
IIOCJIEJOBATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEICTABICHUI Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XHUMHH;

— YYEHHSI O CTPOEHHUM aToMa U XMMHUYECKOH CBSI3U;

— MPECTABIEHUI 00 MEKTPOITUTUUYECKOH TUCCOIMALIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHA PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOTYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY, BBHIOJHS (DYHKIIUN OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOICTB, CTPOEHMSI M BO3MOYKHOCTEH IPAKTUYECKOTO NPUMEHEHHUS M TOIY4YECHHUS
M3Yy4aeMbIX BELIECTB.



OcBoeHue MpOrpaMMBbl MO0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOM
COCTaBJISIIOLLEH HAyYHOW KAPTUHBI MUpPA B JIOTUKE €€ CHUCTEMHOW MPUPOJbI, LIEHHOCTHOIO OTHOLUECHHS K
Hay4yHOMY 3HAHUIO U METOJIaM IO3HaHMs B Hayke. M3ydueHne XUMHUM MTPOUCXOAUT C MPUBJICUYEHUEM 3HAHUI
U3 paHee U3YyYCHHBIX YUeOHBIX MpeameToB: «Oxpyskarommii Mup», «buosorus. 5—7 kinacce» u «Puzuka. 7
KJIacC».

[Tpu U3ydeHUH XUMHUH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHMIM OCHOB XMMHUYECKOH HAyKH Kak 00jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, MPAKTUUYECKON AEATENbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3a/1aua yaeOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUIM
— BaXHEHMX (AKTOB, IMOHATHI, 3aKOHOB M TEOPETHUYECKHUX IOJOXKEHUH, TOCTYNHBIX 00001eHuI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HayKd, B IPUOOIIEHUH K HAy4YHbIM METOJaM II03HAaHUS IpU
M3YYEHUU BEUIECTB M XMMHUYECKUX peakuuid, B (POPMUPOBAHUU U PA3BUTHUU MO3HABATEJIbHBIX YMEHUN U MX
IIPUMEHEHUH B y4ye€OHO-II03HABATEIbHON M y4eOHO-UCCIIEOBATENbCKON AEATEIbHOCTH, OCBOEHUH IPaBUII
0e30macHOTO OOpaIeHus ¢ BEIIECTBAMHU B MIOBCETHEBHOM KU3HMU.

[Ipy u3yyeHUM XMMHU Ha ypOBHE OCHOBHOTO O0IEro oOpa3oBaHHs Ba)KHOE 3HauU€HUE MpHOOpenu
TaKHe LEeNH, KaK:

—(hopMUpOBaHHE WHTEUICKTYAIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K CamMo0oOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO pEHIeHUH, CnocoOHOM amanTupoBatbcs K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaNpaBJIEHHOCTh 00YyYEHHUsI HAa CUCTEMAaTHYeCKOe MPUOOILIeHNEe 00Yy4aromuXCsl K CaMOCTOATEIbHON
MO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJIaM IMO3HaHUs, (OPMHUPYIOLIIUM MOTHBALMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMUH;

— o0ecrnieyeHne yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJArOITUMHUCS OTBITa PA3HOOOpPa3HOM
NeSITeNbHOCTH, MO3HAHUS M CaMOTO3HAHHUS, KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIUH), MMEIOIMINX
YHUBEPCAIbHOE 3HAYEHUE JJIs PA3INYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmel (GyHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSCHATh U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MHUPA, MCIOJb3Yysl 3HAHUS U OIBIT, MOJTYYECHHbIE
IpU W3YYCHUU XHUMHUHU, TMPUMEHSATh HUX TMPU PEIIeHUH NpoOJieM B IMOBCEAHEBHOM JKHU3HM U TPYIOBOM
NESTENbHOCTH;

— (¢dopmupoBaHue y OOydyarOUIMXCSd TyMAHUCTUYECKUX OTHOIIEHUM, TMOHUMAaHUS IEHHOCTH
XUMHUYECKUX 3HAHUI IS BBIPAOOTKM AKOJOTHYECKH IeJIeCO0O0pa3HOro MOBEAEHUS B OBITY U TPYAOBOMU
JESATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 3J0POBbS U OKPYKAIOILIEH PUPOTHOU Cpebl;

—pa3BUTHE MOTHBAIMH K 0OYyUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHUIO HAa OCHOBE
YCBOGHMsSI  OOIIEUENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbBIOOpY mpoduis U
HAIPAaBJICEHHOCTH JAIbHEHUIIETO 00ydYeHHUS.

OO1ee yrcno 4acoB, OTBEIEHHBIX JJISl U3YyYEHHS] XUMUU Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. PoJsib XUMHM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tela U BEIIeCTBA.
dusnueckue CBOMCTBA BEUIECTB. ArperaTHoe COCTOsIHUE BelecTB. [loHsATHE 0 METO1aX MO3HAHUS B XUMUHU.
Uucteie BemecTBa u cMecu. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHUECKHUX JIeMEHTOB. [IpocThie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas popMyina. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MMOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTENBHAS aToMHast Macca. OTHOCHUTENIbHASI MOJIEKYIIsSIpHAst Macca. MaccoBasi 1015
XUMHYECKOT0 AJIEMEHTA B COCAUHECHUH.

KonnuectBo BemecTBa. Mosib. Mouisipaast Mmacca. B3auMOCBSI3b KOMYECTBA, MACCHI M UHUCIIA
CTPYKTYPHBIX €UHUII BelecTBa. PacuéTel mo popmynaM XUMUYECKUX COCTUHECHHI.

dusnuecKrue 1 XMMUUECKHE SIBJICHUSI. XUMUYECKast peakiys U e€ Mpu3HaKku. 3aKOH COXpaHEHUS
Macchl BEIECTB. XUMHUUeCKHe ypaBHeHus. Kiiaccudukanus XuMUIecKnX peakiui (CoequHeHus,
pasNoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYIOH, TpaBUiIaMu pabOThI B JaOOpaTOpUH U MpuEMaMu 00paIeHus ¢
abopaTOPHBIM 000PYIOBAHUEM, U3yUEHHUE U OMHCaHNe (PU3MUECKIX CBOMCTB 00Pa3II0B HEOPTaHUIECKUX
BEIeCTB, HaOMIOIeHNE (PHM3NYECKUX (TIJIaBJIEHWE BOCKA, TassHUE JIbJ]a, pACTUPAHUE caXxapa B CTYIIKE,
KHUTICHUE ¥ KOHACHCAIHS BOJbI) U XUMHUECKHUX (TOPEHHE CBEUH, TPOKATMBAHNE MEIHOU MTPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HAOJI0/IeHNEe U OTIMCAaHNEe TTPU3HAKOB MPOTEKAHMS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJACHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapws,
pasnoxxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoieiicTBre xKese3a ¢ pactBopom coitu meau (1),
M3y4eHUe Croco00B pa3/ielieHUs] CMECEH: ¢ IOMOIIBI0 MarHnuTa, (GUILTPOBAaHUE, BHITIAPUBAHHE,
TUCTHIUIALIMSA, XpoMaTorpadusi, TPOBEICHUE OYUCTKH TOBAPEHHOM COJIM, HAOIIOICHUE U OTIHCAaHNE
pEe3yAbTATOB MPOBEICHUS OMBITA, HILUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS MACChl, CO3JJaHUE MOJIETIEH
MOJIEKYJI (IIapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — aieMeHT u mpoctoe BemecTtBo. Haxoxaenue
KHCJIOPOJIa B IPUPO/JIE, (PU3HYECKUE M XUMHYECKHE CBOMCTBA (peakiuu ropeHust). Oxcuasl. [Ipumenenue
kuciiopoia. CriocoObl OJIyUYEeHHS KACI0pOoa B JIA0OPATOPUH M MPOMBINIIIEHHOCTH. KpyroBopoT Kuciopoaa
B npupojie. O30H — aJuT0TponHas MOAUGUKAIIS KACIOpOIa.

TennoBoii 3¢ (hekT XUMHUECKON peaKnK, TEPMOXUMHUUYECKUE YPaBHEHUS, K30~ U SHIOTEPMHUUECKUE
peakiuu. TornuBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE MapHUKOBOro 3 dekra, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — anemenT u mpocroe BemecTBo. Haxoxxaenue Bogopoaa B mpupoae, Gusndeckue u
XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydeHus. Kucaotel u conu.

MonspHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopbl. HachllieHHbIE 1 HEHACHIIIIEHHBIE
pacTBOpbl. PacTBOpuMOCTh BeniecTB B BoJe. MaccoBasi 107151 BELIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA
BOJibl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KU3HU UeoBeKa. KpyroBopoT BoAbl B IPUPO/IE.
3arps3HeHue TpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeaunennid. Oxcuapl. Kimaccudukanus okcuaoB:
coneoOpa3yromnire (OCHOBHBIC, KUCIOTHBIE, aM(pOoTepHbIE) U HecosieoOpa3yromue. HoMeHkmaTypa OKCHIOB.
PuU3nYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. IlomyueHue okCcuaos.

OcHoBanwus. Knaccudukarus oCHOBaHUMN: METOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHknaTypa
ocHOBaHMU. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre OCHOBaHUM.



Kucnotsl. Knmaccugukanus kuciaot. Homenknatypa kucioT. @usnueckie 1 XMMUYeCKUe CBOWCTBA
kucnot. Psan aktuBHoctu metauioB H. H. bekerosa. [lonydenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMuieckue cBoiictsa cosiel. [Tonyuenue coseil.

I'enernueckas cBsA3b MEXKAY KiIacCaMM HEOPraHUYECKHUX COCUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEIEIIEHNE COJIEPKaHUs KUCIOPOa B BO3AyX€E, IOJyYeHHE, COOUpaHUE,
pacrno3HaBaHHe U U3y4YE€HUE CBOICTB KUCIOPOa, HAOIIOACHIE B3aUMO/IEHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpaLIEHHs TopeHus (1okapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
OTIMCaHHUE UX CBOWCTB, MOJIydYCHHE, COOMpaHHe, paCliO3HABAaHUE U N3yYCHHE CBOWCTB BOJIOpOIa (TOPEHHE),
B3auMo/IeiicTBrE BoJopoaa ¢ okcuaom meau (1) (Bo3amMokHO MCHONb30BaHUE BUICOMATEPHUAIIOB),
HaOroIeHNe 00pa3IoOB BEIIECTB KOJIMYECTBOM | MOJIb, MICCIIeIOBAaHHE 0COOCHHOCTEH pacTBOPEHUS
BEIIECTBC PA3JIMYHON PACTBOPUMOCTHIO, TPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JTOJIEM
PacTBOPEHHOTO BEILIECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJIJIaMH (HaTPUEM U KajlbIeM) (BO3MOKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB), NCCIIEJOBaHNE 00pa31I0B HEOPraHUYECKUX BELIECTB PA3IMUHBIX
KJIaCCOB, Ha0JII0/IeHUE U3MEHEHUS OKPAaCKU MHUKATOPOB B paCTBOPAX KUCIOT U IIeNoueH, U3ydeHHe
B3auMoeiicTBus okcuaa meau (I11) ¢ pactBopoM cepHO KUCTOTHI, KUCTIOT ¢ METaJUIaMH, PEaKIIHil
HENTpaIu3alny, MOTy4eHHe HEPACTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJTHOTO METajljla APYTUM U3
pacTBopa COJIH, pellieHre SKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «BakHel1ne Kiacchl HEOpraHUu4eCcKuX
COCTMHEHUI.

Ilepuoanyecknii 3axoH 1 Ilepuoanyeckas cucrema xumMuyeckux jiemenToB /. M. MengeseeBa.
Crtpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie MOMBITKY KJIACCUPUKAUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIIax CXOJHBIX AIEMEHTOB
(11e70YHbIE U MIET0YHO3EMEeNIbHbIE METaJIIbl, TAJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpble 00pa3yoT
am(oTepHbIe OKCUIBI U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [leprnoanueckas cucrteMa xumuueckux anemeHToB J[. . Menaeneesa.
KopoTkonepuonnas u jymmaHONIEproaHas popmel [lepronnyueckoit cucteMbl XuMudeckux nemeHTos /1. 1.
MenneneeBa. [lepropl u rpynmnbl. @U3MYECKUN CMBICT TTOPSIKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIbI
JJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 3neMeHToB [lepuoanueckoit cucremsl [. Y. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA N0 ero noJjioxkenuto B [lepuonnueckoit cucreme /1. 1I. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAIUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue [lepnonnueckoro 3akoHa u [leproauueckoil CHCTEMbI XUMUYECKUX JIEMEHTOB IS
pa3BuTHUs Hayku U npaktuku. [. . MenneneeB — yu€Hblil U TpakAaHMH.

Xumuyeckas cBsi3b. KoBaneHTHast (OJspHAs U HEMOJISIPHAS) CBA3b. DIIEKTPOOTPULIATEIHHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucnenus. OKUCIUTENbHO--BOCCTAHOBUTEbHBIE peakiuu. [Ipouecchl okucnenus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre 0Opas3IoB BEIIECTB METAIJIOB U HEMETAJIOB, B3aUMO/JIEHCTBUE THAPOKCH 1A LIMHKA C
pacTBOpaMu KHUCJIOT U LIEJI0UYEH, TPOBEIECHHUE ONBITOB, MJUTFOCTPUPYIOLIUX PUMEPHI OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIuil (TOpeHue, peakiluu pa3ioKeHUsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzanus MeXNpeaAMETHBIX CBA3EH NPU U3YYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCS YEPE3
MCIO0JIb30BaHME KaK OOIUX €CTECTBEHHO--HAYYHBIX MIOHATUH, TaK U MOHSATHA, SBISIOUUXCS CUCTEMHBIMH
JUI OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO111e ecTecTBEHHO--HAayYHbIE TIOHATHS: HayYHbIN (aKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CUHTE3,
KJaccu(uKaus, nepuoAnIHOCTb, HAOII0IeHUE, IKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, MO/IENb,
SIBJICHUE.



dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, H30TOIIbI, PAIMOAKTUBHOCT,
MOJIEKYJIa, JJICKTPUYCCKHIA 3apsi], BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3,
(busnyecKre BeIMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbL, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMBIE, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakuus

[Iepnoanueckuit 3akoH. [lepuoanueckas cucrema xuMuueckux anemeHToB . V1. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOOB, KAJIUs, KAJIBIUS U UX COSMHEHUIN B COOTBETCTBHH C MOJIOKEHUEM 31eMeHTOB B [leproanueckoi
CHUCTEME U CTPOCHHUEM MX aTOMOB.

Ctpoenue BemecTBa: BUIbl XUMHYECKOU CBSI3U. THUIBI KPUCTAJUIMUECKUX PEMIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOW CBSI3H.

Knaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHNE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIaccaM HEOPraHUYECKUX COSIMHEHUM, TeHETUYECKask CBSI3b HEOPraHUUECKUX
BEIIECTB.

Knaccudukarys XuMr4ecKuX peakiiuii Mo pa3IuvdHbIM MTPU3HaKaM (TI0 YUCITY U COCTaBYy
YYaCTBYIOIINX B PEAKIIUU BEIIECTB, M0 TETIOBOMY (D (PEKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, 10 0OPaTUMOCTH, 10 YYACTHUIO KaTaau3aTropa). DK30- U SHAOTEPMUIECKUE
peaKIfy, TePMOXUMHUICCKIE YPABHECHHUS.

[Tonsatue o ckopocTr XUMUIECKO# peakiuu. [lorstre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKHUX
peaknusax. [IoHsTHE O TOMOTEHHBIX U TeTepPOreHHbIX peakuusx. [lonstue o karanuse. [lonstue o
XUMHUYECKOM paBHOBeCHUH. DaKTOPHI, BIMUSAIONIME HA CKOPOCTh XMMUUYECKON PEAKIIMU U TTOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, SJICKTPOHHBIA OaTaHC OKUCITUTEILHO -
BOCCTaHOBUTEJIbHOM peakinu. COCTaBICHUE YPABHEHUM OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIIUN C
HCIIOJIb30BAHUEM METO/Ia JJIEKTPOHHOTO OaaHca.

Teopust 37EKTPOTUTUYECKON AUCCOUALIMK. DIECKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHbBI, aHHOHBI.
MexaHu3M AUCCOIMALUK BEUIECTB C PA3IMYHBIMU BUIAMU XUMUUYECKOH CBsI3U. CTENEHb AUCCOIUALIUU.
CusibHBIC U CJTa0bIe 2JIEKTPOJIUTHI.

Peakiiuu nonHOTO 0OOMEHa. Y CI0BUS IPOTEKAHUS peaKIIMii HOHHOTO 0OMEHa, TOJIHBIE M COKpAIEHHbIE
WOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEICTaBICHUN 00
AIEKTPOJIUTUYECKOHN aucconuanu. KauecTBeHHbIe peakiiny Ha HOHBI. [oHsATHE O THIPOJIU3E COJICH.

Xumuueckuii Ikcnepumenm:

O03HAKOMJICHHE C MOJICJIAMU KPUCTAJUNIMUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJJIOB U
HeMeTa/uIoB (rpaduTa U anMasa), CII0KHBIX BEIIECTB (XJIOpH1a HATPHs ), UCCIISOBAHNE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUK OT BO3JCHCTBUS pa3IudYHBIX (DaKTOPOB, HCCIEAOBAHUE
AIIEKTPOTIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIlecca JUCCOIUAIINH KUCIIOT, IIe04el U cojiei (BO3MOYKHO
MCIO0JIb30BaHKE BUIEO MATEpUasoB), MPOBEACHHUE OTBITOB, WTIOCTPUPYIOMINX MPU3HAKU TPOTEKAHUS
peaxiuit HFOHHOTO oOMeHa (0Opa3oBaHUE OCa/IKa, BBIACIEHUE ra3a, 00pa30BaHUE BOJIBI), OTIBITOB,
WUTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTEIBLHBIX peakiinii (ropeHne, peakiuu
pa3ioKeHus, COSAMHEHHUS ), paclioO3HaBAaHUE HEOPTaHMYECKHUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKITUil
Ha MOHBI, pEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl 1 UX COeINHEHUS

OO6mas xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbBIE CTETICHU
okucienus. CTpoeHue u PU3NIecKre CBONCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMUYECKHE CBOMCTBA HA
npuMepe xJjopa (B3auMoIeCTBUE C METAJlJIaMU, HEMETaJJIaMu, 1iesnoyamu ). XjaopoBoaopo. ConsiHast



KHCJIOTa, XUMHYECKHE CBOMCTBA, NOJIyueHUE, puMeHeHue. JleiicTBre xJjiopa 1 XJIOPOBOIOPO/ia HAa OPraHu3M
yenoBeka. BakHenmme XJI0puIbl U UX HAX0XKJIECHHUE B IIPUPOJIE.

OOmas xapakTepucTuka 31eMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
creneHu okucienusi. CtpoeHue u (U3NUecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U CEPHI.
ANnoTpornHbie MOIU(PHUKANN KACIOPO/Ia U Cepbl. XMMHUECKHE CBOICTBaA cepbl. CepoBOIOPOI, CTPOCHHUE,
¢du3nveckrue 1 XUMHYECKHE CBOCTBA. OKCHIIBI CEphI KaK MPEICTABUTEIN KUCIOTHBIX OKCHI0B. CepHast
KHCIIOTa, (PU3NYECKHE U XUMHUECKHE CBOICTBA (00IIMe KaK MPEICTaBUTENS KJIacca KUCIOT U
cnenupuieckre). XMMHUECKUE PEaKIIHH, JIeKAIUEe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJIyIeHUsT CEpPHOM
KkucinoThl. [Ipumenenune cepHoil kucnoTel. COJM CEpHOI KHCIOTHI, KAYeCTBEHHAs peakysi Ha Cylb(daT-HoH.
Haxosxnenue cepel 1 €€ coelMHEHUH B IPUpOoe. XUMUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl
COEJIMHEHUSIMU Cephbl (KUCIOTHBIE IOK/H, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0
IIpEeIOTBPALLECHUS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIeHU OKUCIIEHUS. A30T, pacCpOCTpaHEHUE B IPUPOJE, (PHU3HUECKHUE U XUMUYECKUE CBONCTBA.
KpyrosopoT a3ora B npupojie. AMMHUAK, ero (pu3nyecKkue 1 XuMHU4ecKre CBONCTBA, OJIyYeHHUE U
npuMmeHenue. Coyn aMMOHHUS, UX (pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast
peaxiusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MoJTydyeHue, PU3NYecKue 1 XUMUYECKHE CBONCTBA
(oOmue Kak mpeICTaBUTEN Kilacca KUCIOT U cnerupuyeckue). Mcrnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KaUe€CTBE MUHEPAIbHBIX YI0OpeHui. XMMUYECKOe 3arps3HEHHE OKPYKAIoIIel CpeJibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXK AU, 3arpsiI3BHEHUE BO3/lyXa, MOYBBI U BO10EMOB). Docdop,
ayutoTpornHbeie Moaudukanuu Gocdopa, puzndeckune n xummuueckue croiictBa. Oxeun dpocdopa (V) u
dbocdhopHas kucnora, PuU3NUECKUe U XUMUYECKHUE CBOMCTBa, moydeHue. Mcnonp3oBanue pocdaros B
KayecTBE MUHEPAIbHBIX YI00pEHUH.

O6mras xapakrepuctuka 31eMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEepPHBIC
CTETIeHU OKUCIICHUS. YTIEpOo/, aNIOTPOIHbIE MOIU(HUKAIIMH, PACIPOCTPAHEHUE B IPUPO/JIe, PU3NUecKue 1
XUMUYEeCKre cBoicTBa. Anmcopouus. KpyroBopoT yriepoaa B mpupoae. OKCuabl yrieposa, ux Gpusndeckue
U XUMHUYECKHE CBOMCTBA, JEMCTBHE HA )KUBbIE OPraHU3MBbI, IOJYUEHHE U IPUMEHEHHE. DKOJIOTMYeCcKre
poOJIeMBbl, CBsI3aHHBIE ¢ OKcuoM yriiepoaa (I1V), rumoresa rimo06anpbHOTO MOTEIIICHHsSI KJIMMaTa,
MAapHUKOBBIN APPEKT. YTobHas KUCIO0Ta U €€ CoNU, uX (pu3ndeckue u XMMUYECKUE CBOMCTBA, MOJyYECHUE U
npuMmeHenue. KayecTBennas peakius Ha kapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COENMHEHUSX yriepoa (MeTaH, 9TaH,
STHJIEH, alleTUJICH, 3TaHOJI, IIMIEPUH, YKCYyCHas KucioTa). [IpupoiHble HCTOUHUKHN YTIIIEeBOIOPOAOB (YTOJb,
MIPUPOJIHBIN a3, HePTh), MPOAYKTHI UX repepadboTku (OSH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONIOTMYECKU BaXKHBIX BEIIECTBAX: KUPAX, O€JKaX, YIJIeBOIaX — U UX POJIH B KU3HU YelOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

Kpemuuii, ero ¢usndeckne u XMMHYECKUE CBOICTBa, MoyueHue u npumeHeHne. CoequHeHus
KpemHus B mpupoe. Obuiue npeacrabnenus o0 okcuae kpemuus (IV) u kpemuuesoit kucnore. CUITHMKATHI,
WX HCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaykHel e cTpOuTeNbHbIE MaTepUAIIbl: KEPAMHUKa,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipo0ieMbl 6e301macHOro UCTOIb30BaHUS CTPOUTEIBHBIX MaTEPUAIOB
B [TIOBCE/IHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

u3yueHre 00pa3joB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha XJIOPUA-HUOHBI U HAOIIOACHNE TPU3HAKOB UX MPOTEKAHUS, OTIBITHI, OTPAXKAIOLIUE
(buznyecKrue U XMMUYECKHE CBOWCTBA FAJIOT€HOB M UX COEIMHEHHM (BO3MOKHO HCIIOIH30BAHHE
BUJIEOMATEpPHAJIOB), O3HAKOMJIEHHE ¢ 00pa3liaMy XJIOPUJIOB (TalOr€HUI0B), O3HAKOMJIEHHE ¢ 00pa3liaMu
cephl U e€ COeTMHEHUAMH (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHAJIOB), HAOIIOAEHUE TTpoliecca
oOyriuBaHus caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTHI, U3Y4eHUE XUMUYECKUX
CBOMCTB pa30aBICHHOMN CEPHOI KUCIOTHI, MPOBEACHNE KAYeCTBEHHON PEeaKINK Ha CylIb(paT-uoH U
HaOII0/IeHNEe MPU3HAaKa €€ MPOTEeKaHus, O3HAKOMIIEHUE ¢ PU3NIECKIMH CBOMCTBAMU a30Ta, ocdopa u ux



COeMHEHUH (BO3MOXHO MCIIOJIb30BaHUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX
ynoOpeHuit, moxydeHue, coOnpanme, pacCo3HaBaHUE U U3yYEHHE CBOMCTB aMMHaKa, IIPOBEICHHIE
Ka4eCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U (pocdaT-noH U U3ydeHue MPU3HAKOB UX MMPOTEKAHHMS,
B3aMMO/ICHICTBUE KOHLIEHTPUPOBAHHOW a30THON KHUCIIOTHI C ME/IbIO (BO3MOYXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), U3YUCHHUE MOJCIIEH KPUCTAJUIMISCKUX PEMIETOK aMasa, rpadura, Gpymiepena,
O3HAKOMJICHUE C MIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM
IIPOTUBOTa3a, MoJIydeHue, COOMpaHue, paclio3HaBaHUE U N3Y4YE€HUE CBOMCTB YIJIEKHUCIIOTO ra3a, IpoBEACHNE
KaueCTBEHHBIX peakluii Ha KapOOHAT U CHIIMKAT-UOHbI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUS,
03HAaKOMJIEHHUE C MPOAYKIUEH CUIIMKATHOMN MPOMBIIIJIEHHOCTH, PELICHUE SKCIIEPUMEHTAIIBHBIX 33434 110
Teme «BakHelme HeMEeTaubl U UX COCUHECHUS.

Mertaniibl M UX COeIMHEHUS

OO011as XapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX I0JIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux emeHToB J[. 1. MenneneeBa u ctpoenust aromoB. CTpoeHue
MeTaioB. MeTtannuyeckas CBSI3b U METAIINYECKasi KpUCTalIndecKasi peiéTka. DIeKTPOXUMUYECKUH psij
HanpspKeHUH MeTaisioB. Pu3ndeckre 1 XMMUYECKHe CBOMCTBA MeTa/uIoB. O01ue crnocoObl MoIydeHUs
MeTaioB. [IoHsATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CruiaBbl (CTallb,
YYyT'yH, AIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIILIIIEHHOCTH.

[Ilenounble MeTaLIBL: TIOJIOKEHUE B [leproanueckoli cucteMe XuMU4ecKux 3neMeHToB /1. U.
MenneneeBa, CTpOEHHE UX aTOMOB, HaX0XAeHUE B ipupojie. dusnueckrue u XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIbl ¥ TUAPOKCUIBI HATPHS U Kanusl. [IpuMeHeHune menoyHbIX MEeTauioB U
UX COCIMHEHHH.

[[lerouHO3EMENBHBIE METAJUIBI MArHUWA M KaJIbIHM: TI0JI0)KeHHEe B [leproauueckoil cucteme
xuMuueckux anemeHToB J[. 1. MenpaeneeBa, cTpoeHrne HX aTOMOB, HAX0XJIEHUE B Ipupoie. Pusnyeckue u
XMUMHYECKHE CBOMCTBA MarHus M Kanblus. BaxkHeimue coenuueHns Kanbuust (OKCUA, TUIPOKCU]I, COJIH).
JKécTkoCTh BOMIBI M CLIOCOOBI €€ YyCTpaHEHUS.

Amomunnii: nonoxenue B [lepronnueckoit cucreme xumuyeckux sneMenToB [I. . Menneneesa,
CTpOEHHE aToMa, HaxoXAeHue B mpupoie. Pu3zndeckre U XMMHUYECKHUEe CBOICTBA amOMUHUA. AMOTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux 3meMenToB . 1. Mennaeneesa,
CTPOEHHE aTOMa, HaXO0XJAeHUE B Ipupoae. Pru3ndeckue 1 XuMHUUECKHE CBOMCTBA xkene3a. OKCuapl,
ruapokcuabl u cou xkenesa (1) u xxenesa (I11), ux coctas, CBONCTBA U TIOJIyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ 00pa3IlaMy METaJJIOB U CIUIABOB, UX (PM3NICCKUMHU CBOWCTBAMH, U3yYCHUE
pe3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOYKHO HMCIOJIB30BAHNUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMO/ICHCTBHSI OKCHJIA KAJIBIIUS M HATPUs C BOJOH (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB )KECTKOM BOJIBI, IIPOIIecca TOPEHHS XKelle3a B KUCIOPoie (BO3MOKHO UCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), IIPU3HAKOB MMPOTEKAHMSI KAYECTBEHHBIX PEAKIIUi HA UOHBI: MarHuUs, KaJIbI[Hs,
AFOMUHUS, IUHKA, jkene3a (II) u xenesza (I11), menu (II), HaGnroaeHME M ONTMCAHKUE TTPOIIECCOB
OKpaIllMBaHUs TUIAMEHU HOHAMU HATpPUs, KalIus U KaabIus (BO3MOXKHO HCIIOJIb30BaHNE BUEOMATEPHUAIIOB),
uccienoBaHue aM(POTEPHBIX CBONCTB THAPOKCH/IA ATFOMUHUS U THUIPOKCH/IA ITUHKA, PEIICHHE
AKCMEPUMEHTAJIBbHBIX 3334 10 TeMe «BakHelIe MeTamibl U UX COSAUHEHUSY.

XuMHA M OKPY:KaI0LIAs cpeaa

BemecTBa 1 Matepualibsl B MOBCEAHEBHOM KU3HU ueloBeka. be3omacHoe Ucmonb30BaHUEe BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBasi moMOIIs MPU XUMUYECKUX 05KOTaX M OTPABJICHUSX.

XUMHUYECKOE 3arpsi3sHEHHE OKpYKaroleit cpeipl (TipeesibHast JOMyCTUMasi KOHIIEHTPAIIHS BEIECTB,
nanee — [1/1K). Pons XxuMuu B penieHUN SKOJOTUIYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIUIaBbl METAJUIOB, IOJTUMEPHBIE MaTepPHAIBI).

Meosrcnpeomemnvle ceasu



Peanuzanus MeXIpeIMETHBIX CBsI3€H MPH N3YYSCHUH XUMUHU B 9 Ki1acce OCyIIeCTBISIETCS Yepe3
UCTOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TAK U TOHATHH, SBISIOMNXCS CHCTEMHBIMU
IUISL OTJENIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OOm1re ecTecTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIN3, CHHTE3,
KJaccu(uKaIus, nepuoAnIHOCTb, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPEHHE, MOJIEIb,
SBJICHHE, TAPHUKOBBIH 3()(EKT, TEXHOJIOTUS, MATEPUAIIBI.

®dwusmKa: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIBI, PAAHOAKTHBHOCTD,
MOJIEKYJIa, HIEKTPUUYECKHIA 3apsijl, TPOBOTHUKH, OIYIPOBOIHUKH, TUIICKTPUKH, (OTOIIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEUIECTBA, a3, paCTBOP, PACTBOPHUMOCTD, KPUCTAIUTMYECKAst PeIIETKa,
CIUIaBBI, (PU3NYECKUE BEIINYUHBI, €ANHUIIBI H3MEPEHHS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/IBI,
Counre.

Buosnorus: potocunTes, npixanue, Ouochepa, IKocucreMa, MUHEpaIbHbBIE yIOOpEHNS,
MUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHEIE BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE HCKOTIaeMble, TOTLIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 0011eT0 00pa30BaHus JOCTUTAIOTCS B
X07e 00y4eHHsI XMMUHU B €IMHCTBE Y4eOHOI U BOCIIUTATEIBHOM JIEITEILHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUNCKUMU COLIMOKYIbTYPHBIMH U JJyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHATHIMU B OOILECTBE MTPABUIAMH U HOPMaMHU MOBEICHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE PE3YNbTAThI OTPAKAIOT TOTOBHOCTh O0YUaIOUINXCS PYKOBOJICTBOBATbCS CUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACIIMPEHHUE OIbITA IEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HAYYHOMY
HaCJIEIUI0, TOHUMAaHHUS 3HaYeHHs] XUMUYECKOM HAayKH B JKU3HHU COBPEMEHHOTI'0 OOIIECTBA, CHOCOOHOCTH
BJIAJIETh JOCTOBEPHOM MH(POpPMAINEN 0 MepeoBbIX JOCTUKEHUSIX U OTKPBITUSIX MUPOBOU 1
OTEUECTBEHHON XMMMH, 3aNHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

MIPEJICTaBJICHMS] O COLIMATIbHBIX HOPMaXx M MpaBUilax MEKINYHOCTHBIX OTHOLIEHUH B KOJJIEKTHBE,
KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO T0JIE3HOM, y4eOHO-MCCIIEI0BATEILCKON, TBOPUECKOM
U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOW COBMECTHOM JI€ATENbHOCTH MPHU
BBITIOJIHEHUH Y4€OHBIX, [I03HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIIH B TIpOIiecce ATOH ydyeOHOMI
NESATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEECHUE U IOCTYNIKH CBOMX TOBApULIEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YU4ETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

3)IEHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHUYECKHE MPEICTABICHHUS O BEIIECTBE U XUMHUECKOM pPEaKIIMK, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JUIsl IOHUMAHUS CYIIIHOCTU Hay4HOU
KapTUHBI MUPA, IPEJICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPO/IbI, B3aUMOCBSI3AX
YeJI0BEKa C IPUPOAHOU CPEAO, O POJIM XUMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MIOJyYeHHE HOBBIX 3HAHUN IO XUMHH, HEOOXOUMbIE
U1 00bACHEHUS HAOII0JaeMbIX MPOIIECCOB U SIBJICHUI, TO3HABATEIbHON, HHPOPMAIIMOHHON U
YUTATEIbCKOMN KYJIbTYPHI, B TOM YHUCJI€ HABBIKOB CAMOCTOSITENIHbHONU PabOThI C yueOHBIMU TEKCTaMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMH TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JIF0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHHUIO, TPOEKTHOM U UCCIIEOBATENLCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBJICHHOCTH U YPOBHS 0Oy4YeHHUsI B JajbHEHIIEM;

4)(popMupPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3[J0POBbIO, YCTAHOBKH HA
3JI0pOBBII 00pa3 KU3HU, 0CO3HAHHE MOCIEICTBUIN U HEMIPUATHE BPEAHBIX MIPUBBIUEK (YIOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs1), HE0OOXOAUMOCTH COOIOACHNUS MpaBuil 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIEeCTBAMH B OBITY M pealbHON JKU3HU;

5)TpyAoBOro BOCHIUTAHUA:

MHTEpEC K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil U Tpya pa3IMyHOro poja, yBaXXEHUE K TPYLY U
pe3yspTaTaM TpyIOBOH IEATENbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUM 110
XHMUH, OCO3HAHHBINA BBIOOP MHIMBUIYAIbHOM TPAEKTOPUHU MPOJIOIDKEHUS 00pa30BaHUs C yUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTIeITHON
npoheccHOHATBLHON AEATENILHOCTH M Pa3BUTHSI HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B
npoeccuoHanbHOU cpeie;



6)3K0J10r14ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH I1eJIec000pa3HOe OTHOIICHUE K MPUPO/Ie KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE e&
CYIIECTBOBaHMs, HOHUMaHKE IIECHHOCTH 37I0pOBOT0O U O6e30macHoro oOpasa »KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3HUECKOMY U ICHXHUYECKOMY 370POBbIO, 0CO3HAHHE IIECHHOCTH
coOIrOIeHNS TTpaBmII 0€301IaCHOTO MOBEICHHS ITPU PadOTE C BELIECTBAMHU, A TAKXKE B CUTYAIHSIX,
YIpOXKaroWUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHATH 3HAHMUSA, TIOTy4aeMble IPH U3yYeHUN XUMHUH, IJIs1 PEIICHUs 3a/1a4,
CBS3aHHBIX C OKPYXKAIOILIEH IPUPOJIHON CPEIOH, IS ITOBBILICHNS YPOBHS dKOJOTHYECKON KYJIbTYpHI,
OCO3HAHUS I7100aIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEeM U MMyTeH UX pELIeHUs] IOCPEICTBOM METO0B
XUMUH, SKOJIOTMYECKOT0O MBIIIJICHUs, YMEHHUS PYKOBOJICTBOBATHCS UM B II0O3HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

B cocraBe meTanpenMeTHBIX pe3ybTaTOB BBIACISIOT 3HAYUMBIE 17151 (GOPMUPOBAHUS
MHPOBO33pEHHUsI OOIIEHAYIHBIC TIOHATHS (3aKOH, TEOPHs, TPUHITUI, TUTIOTE3a, (HaKT, cCUCTeMa, IPOIIecC,
AKCIIEPUMEHT U JIPYToe€.), KOTOPhIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETaX U
MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATUX MPeaMeToB (OPMHUPOBATH NMPEACTABICHUE O IETOCTHOM HAYyIHOU
KapTUHE MHPA, U YHUBEpCAJIbHbIE yueOHbIEe 1eHCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHUBHEIE,
perysTUBHBIC), KOTOPbIE 00ecTIeYrBal0T (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOM NeATeTLHOCTH.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBble Joruueckue AecTBHA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TP OCBOCHUU 3HAHUI: PACKPHIBATH CMBICI
XUMUYECKUX TOHATUH (BBIICATh UX XapaKTEepPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C IPYTUMHU
TTOHSATHSIMH ), UCTIOJIH30BATh MOHATHUS TSI O0OBSICHEHUS OTACIbHBIX (JaKTOB U SBJICHUN, BEHIOMPATH
OCHOBAHUS M KPUTEPHUH JIJIs1 KJTacCU(DHUKAITY XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHH,
yCTaHaBIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY 0ObEKTaMU U3YYCHHSI, CTPOUTH JJOTUUECKHE
paccyxieHust (MHIyKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), IeJIaTh BHIBOJIBI U 3aKJIFOUCHHS;

yMEHHE MTPUMEHATH B MPOIECCE TTO3HAHUS MOHATHS (TTPEAMETHBIC U METAIIPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIB3yEMbIE B XUMHUH, TPEOOPa30BHIBATH NTUPOKO MPUMEHSIEMbIC B
XHUMUHU MOJICIIbHBIC TTPEICTABIICHHS] — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMHYecKas (hopmysa 1
yYpaBHEHHE XUMHUYECKON PEaKIIUU — IIPH PEIICHUH YI4eOHO-TI03HABATEIbHBIX 33/1a4, C YIYETOM 3TUX
MOJIETBHBIX TPEICTABICHUN BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKHA H3ydaeMbIX
00BEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIINH, BBISBIIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3Y4aEMBIX MPOIECCAX U SIBICHUSIX.

Ba3oBble ncciaenoBarebCKHeE AeHCTBHS .

YMEHHE MCI0JIb30BaTh MMOCTABIIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

MPHOOpPETEHHUE OMBITA 0 MIIAHUPOBAHUIO, OPTaHU3ALIUY U TIPOBEJCHUIO YICHUYECKUX
AKCIEPUMEHTOB, yMEHHUE HAOII0AATh 3a X0JI0M MpoIlecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro
pe3ynbTaT, GopMyaUpoBaTh 0000IIEHNUS U BHIBOIBI MO PE3yIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHNUS,
COCTaBIISATh OTYET O MpOAeTaHHOU padoTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMpATh, aHATTU3UPOBATh U HHTEPIPETUPOBATH UH(OPMALIHIO PA3IMYHBIX BUIOB U (HOpPM
MPEACTABICHUS, TIOJIyYaEMYIO U3 PA3HbIX HCTOYHUKOB (HAyYHO-MIOMYJISIpHAs JIUTEPAaTypa XUMUYECKOTO
COJIepKaHus, CIIPaBOYHbIE TTOcoOuUs, pecypchl IHTepHETa), KpUTUYECKU OLIEHUBATH MTPOTUBOPEUNBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MIPUMEHSTH Pa3TUYHbIE METOBI M 3aIPOCHI TIPU MOUCKE U 0TOOpe MHpOpMaIUK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHUS YU€OHBIX M MIO3HABATEIHHBIX 33124
OTpeIeIEHHOTO TUTIA, MPUOOPETEHHE OTIBFITa B 00JIACTH MCTIOIH30BaHUS HHPOPMAITHOHHO -
KOMMYHUKATUBHBIX TEXHOJIOT Ui, OBJIaJIEHUE KYJIbTYPOl aKTUBHOIO UCTIOIb30BAHUS PA3IUUHBIX



MTOMCKOBBIX CUCTEM, CAMOCTOSTEIILHO BEIOMPATH ONTHUMAIBHYIO (OPMY IpEACTaBICHUS HHPOPMALIUU 1
WUTIOCTPUPOBATH PEIIaeMble 3a/1a41 HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, IpyrumMu popmamu rpaduku
U UX KOMOMHAIIUSIMU;

YMEHHUE HCI0JIb30BaTh U aHAJTU3UPOBATH B Ipoliecce Y4eOHOW U HCCIeI0BATENbCKOM I TETbHOCTH
MHGOPMAIIHIO O BIUSHUU POMBIIIJICHHOCTH, CEIILCKOTO XO3HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpYKaroLIEl MPUPOTHOM CPELBI.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

YMEHHMS 337aBaTh BOINPOCHI (B XOJI€ Auajiora U (Win) AUCKYCCHH) IO CYHIECTBY 00CYK1aeMOIl TEMBI,
(bopMynHpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS PEITI0KECHHON 3a1a4u;

YMEHHUSI IPEACTABIIATH MOJIyYEHHBIE PE3YIbTAThl IO3HABATENILHOM JIEATEIIBHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTAX; J€JIaTh MPE3EHTALNIO PE3YIbTAaTOB BBIIIOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOM PAOOTHI IO MCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4COHOTO MTPOCKTA);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHON U
HCCIIEIOBATENIbCKON AEATEIbHOCTH IIPU PEILIEHUU BO3HUKAIOUIUX TPO0JIeM HAa OCHOBE y4€Ta 00IINX
MHTEPECOB U COIIaCOBaHMS MO3ULIUMN (00CYX/1€HNs, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI»,
KOOPJMHAIIUS COBMECTHBIX JIEHCTBUH, ONIpE/IeJIeHNE KPUTEPHEB 10 OLIEHKE KaYeCTBA BHIMIOJIHEHHON
paboThl U ApYyTrHE).

PeryasiTuBHbIe YHMBepcaJlbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITETIFHO OTPEEIIATh LU JeSITeIbHOCTH, TUIaHUPOBATh, OCYILECTBIISTD,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTD, BEIOMpATh HanboJee
a¢hdexTuBHBIC CITOCOOBI pelIeHrs YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIFHO COCTABIISATh UITH
KOPPEKTUPOBATh NPETI0KEHHBIN aITOPUTM JAEUCTBUI MPH BBIIIOIHEHUH 33aJaHUM C Y4ETOM MOJTYyYEHUS
HOBBIX 3HaHUI 00 U3ydaeMbIX 00bEKTaX — BEIIECTBAX U PEaKIUAX, OIIEHUBATh COOTBETCTBUE MOJyYEHHOTO
pe3yJbTaTa 3asBICHHON LIEIH, YMEHUE UCIIOJIb30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IIPEUIaracMble B
YCIIOBUHM 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI
B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEIHHOIO COAEPIKAHUS, YCTAHOBJIEHHOTO
naHHOM ¢enepanbHON pabodelt mporpaMMOM, BEIICIISIOT: OCBOCHHBIC 00YJaIOITUMUCS HayYHbIC 3HAHMUS,
YMEHHS U CTIOCOOBI JeHCTBUM, crieruduyeckue s npeaMeTHON o01acTu «XUMHUSD, BUABI AEITEIbHOCTH
IO MOJIYYEHHUI0 HOBOTO 3HAHUS, €T0 UHTEPIPETAIMU, IPE0OPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.
K xoHniy o6y4yenus B 8 kj1acce nmpeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:
® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKIX MOHSATHIA: aTOM, MOJIEKYJIa, XUMHUUECKUN AJIEMEHT,
MIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECH (OJTHOPOIHAS U HEOTHOPO IHAS ), BATIEHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi 10JIsl XUMHYECKOTO AJIEMEHTa B COSIMHEHUH, MOJIAPHBIA 00BEM, OKCU/I, KUCIIOTA,
OCHOBAaHUE, COJIb, EKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas PeaKIIus,
KJacCU(UKAIUs PEaKIHil: peakluy COeTMHEHUS, PEaKIIUU PA3JIoKEHUS, pEaKlUu 3aMeIICHHUS,
peaxiuu oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEaKIUH, TeIIIOBON dPPEKT peakiuu, 1apo aToma,
AIIEKTPOHHBIN CJION aTOMa, aTOMHAsIOPOUTANb, PAAUYC aTOMa, XUMHUYECKast CBsI3b, TIOJSIPHAS U
HETOJISIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBs3b, MIOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0Jis
BelllecTBa (MPOIIEHTHAs! KOHLEHTpALKs) B PaCTBOPE;
® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TH MOHATHUS NIPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
®  ICIIOJIb30BATh XMMHYECKYIO0 CHMBOJIUKY JIJIsl COCTaBIeHUs (OpMYI BEIIECTB U YpaBHEHUN
XUMUYECKUX PEAKIUN;
® OIpEeNeNsITh BAICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, IPUHAITICKHOCTh BEIIECTB K OTPEeIEHHOMY KiIaccy



coenuHeHuH Mo GopMynam, BUI XUMUIECKON CBs3U (KOBAJICHTHAS U HOHHAS) B HEOPTAaHUUECKUX
COCIMHEHUSX;

e packpbiBaTh cMbIch [lepuoauueckoro 3axona [{. 1. Menaeneesa: AeMOHCTPUPOBATh IOHUMAHUE
[EPUOIMYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX IOJIOKEHHUS B
[Tepuonueckoit cucreme, 3aKOHOB COXPAHEHUSI MAaCcChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EHMsI, 3aKOHa ABOrazipo;

® OIMCHIBATH U XapaKTepU30BaTh TAOMUUIHYIO (hopmy Ileproauueckoit CUCTEMbI XUMUYIECKUX
AJIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHAS MoArpynmna (A-rpymma)» u «modounas noarpymma (b-
TPYIIA)», MaJibie U OOJBIIIHNE IEPHUOIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPBIC UMEIOTCS B TaOIHIIC
«IIepuoanueckas cucrema XuMu4yeckux 3neMeHToB /. . MeneneeBa» ¢ 4ncCiIOBbIMU
XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB XUMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sapa, ooiiee
YHCJIO 3JIEKTPOHOB M PACIPEIENIEHUE UX MO JEKTPOHHBIM CJIOSIM);

e KJIacCUUIUPOBATH XUMUYECKUE AIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUECKHUE PEAKIIIU
(M0 9KCITy M COCTaBY Y4acTBYIOLIUX B PEAKLUU BELIECTB, [0 TEMJIOBOMY 3 (DEKTY);

® XapaKTepU30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMUYHBIX KJIACCOB,
MOJTBEPIK 1ast OMMCAHUE TTPUMEPaMH MOJICKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMHYECKHX
peaKuuii;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOI0 COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIIOBHSIX;

®  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOTO 3JIEMEHTA 10 (GopMyJie COETUHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINH;

® [IPUMEHSTHh OCHOBHBIC ONEPALIMU MBICIUTEILHON JEATEIbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHE,
000011eHre, cuCcTEMaTH3aIuIo, KiIacCu(PUKAIINIO, BHISIBICHUE TPUYNHHO--CJIEICTBEHHBIX CBSI3eH
— JUI U3yYEHUS CBOMCTB BEIIECTB U XUMHUECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — Ha0JI0/IeHUE, U3MEPEHNE, MOJICIIMPOBAaHNE, IKCIIEPUMEHT (peallbHbII U
MBICJICHHBIN );

e cJenoBaTh IPaBHIaM MOJb30BAHUS XUMUYECKOM MOCYA0N U 1abopaTOpHBIM 000PYIOBaHUEM, a
TaKKe MpaBuiiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIHUSMU IO BBITIOJHEHUIO
71a60PaTOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(BoIOpOAA U KHUCTIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C OINpPeAeIEHHON MAaCCOBOH 10Iei
PacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATH U ITPOBOIUTH XUMUYECKUE SKCIIEPUMEHTHI 10
pacrno3HaBaHUIO PACTBOPOB IIeJI0UeH U KUCIOT C MOMOIUIBI0 HHAUKATOPOB (JIAKMYC,
(dheHonbTaneH, METHIIOPAHX U IPYTHE).

K koHniy o6y4yenus B 9 kjacce npeaMeTHbIC pe3y/IbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPAXKATh

c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMUUYECKHX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, [IPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULATENBHOCTD, CTETIEHb OKHCIICHUS], XUMUYECKasl PEaKLUsl, XAMUYECKasl CBS3b,
TETI0BOM APPEKT peakinu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, ANMEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS AUCCOIHAIINS, PEAKIINH HIOHHOTO 0OMEHa, KaTalu3aTop, XUMHUECKOe
paBHOBecHEe, 0OpaTHMbIe U HEOOpAaTUMBIE PEAKIINH, OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC
pEeaKLMK, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOTIHS,
aM(pOTEepHOCTh, XUMHUECKas CBA3b (KOBAJICHTHAs, MOHHASI, METAIITUYECKasl ), KpUCTAIIIMUECKast
pemeéTKa, KOppo3usi METAIOB, CIUJIaBbl, CKOPOCTh XUMUUYECKOW PEAKIIMH, IPEEIbHO JOMYCTUMAs
koHueHTpauus [1JIK BemecTBa;

® JLUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U NIPUMEHSTh 3TH MOHATHUS NIPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

®  ICIOJIb30BAaTh XMMHYECKYIO CHMBOJIUKY JIJIsl COCTaBIeHUs (GOpMyIT BEUIECTB M YpaBHEHUH
XUMUYECKUX PEAKIUN;



OTPENIEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUECKHUX AJIIEMEHTOB B COETMHEHUSIX
Pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTD BELIECTB K ONPEACIIEHHOMY KJ1acCy COEIUHEHUH 110
bopmynaM, BUA XMUMUYECKON CBsI3U (KOBAJICHTHAs, HOHHAs, METAJUTMUECKAs) B HEOPraHUIECKUX
COCIIMHEHUSIX, 3aps]l HOHA 110 XMMHUYECKOU (opMyIIe, XapaKTep cpelibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbica [leproanueckoro 3akona J[. 1. MenaeneeBa u 1IeMOHCTPUPOBATh €r0
MMOHMMAaHHE: OTMCHIBATH M XapaKTepru30BaTh Tabmuunyro Gopmy [leproanyeckoi cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3JIMyaTh MOHATHUS «TJIaBHAs noarpynna (A-rpymnmna)» u «mnodoyHas
noarpymnmna (b-rpymmna)», Mansie 1 00JIbIINe IEPHOIbI, COOTHOCUTH 0003HAUCHHSI, KOTOPHIE
HUMEIOTCS B IEPUOANUECKOM TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMUMMUYECKUX JIEMEHTOB (COCTaB U 3apsij A1pa, 0OLIee YNCIIO IEKTPOHOB U PaCIpe/leIeHUE X
I10 3JIEKTPOHHBIM CJI0AM), OOBSICHATH 0011E 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB JIEMEHTOB
Y UX COCIMHEHHH B Mpe/ienax MajblX IEPHOJIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOSHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMUYECKHE peaKLun
(Mo 9yKCTy U COCTaBY y4acTBYIOUIUX B pEAaKLUU BELIECTB, [0 TEMJIOBOMY 3 (deKTy, Mo
M3MEHEHUIO CTENEeHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMMCHIBATh) OOIIHE U CICIIM(PUICCKUE XUMUIECKHUE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEIECTB, MMOATBEPK/Iast OMUCAHNE TPUMEPAMH MOJICKYJSIPHBIX M HOHHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTaBJISATh YPABHEHHUSI SJIEKTPOJIUTHUECKON AUCCOLMALINU KUCIIOT, IIeJI0uel U coJiel, TIOJHbIE U
COKpaIIEHHbIE YPaBHEHUS peaKkluii HOHHOrO 0OMeHa, YpaBHEHHUS peaKkuil, MOATBEPKAAIOIINX
CYIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI TOCPEICTBOM COCTABIECHUS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLnid;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKAHNUS
XUMHUYECKUX MIPEBPALLECHHUN B pa3JIMYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIFO
XMUMHUYECKOTO 3JIEMEHTA 10 (hopMyJie COeTUHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKItH;

coOroAaTh MpaBuiIa MOJIb30BaHUS XUMHUECKOH MOCy10i1 1 1a00paTopHBIM 000pYIOBaHHEM, a
TaK)Ke MpaBuiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIIIOJHEHUIO
71a60pPaTOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yrieKucIIoro rasa);

MIPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbIX BEILIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPH-, OPOMHI-, HOAUI-, KapOoHaT-, pocdar-, cuIuKar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPraHMUECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE ONIEPALMU MBICIIMTENIBHON JAESTEIbHOCTH — aHAIU3 U CUHTE3, CPAaBHEHHE,
0000111eHIE, CHCTEMATH3AIUIO, BRISIBIIEHUE TPUYNHHO-CIIEICTBEHHBIX CBSA3EH — 7S H3ydeHUS
CBOMCTB BEILIECTB U XUMHUUYECKHX PEAKIUN, €CTECTBEHHO-HAYUYHbIE METOIbI TIO3HAHUS —
HaOIoIeHNEe, U3MEPEHNE, MOJISIUPOBAHNE, YKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No HaumenoBanuepasieios u | Koiuuecrsoyacos JuekTpoHHble (¢ poBbIE)
n/m | TeMNporpaMmbl Bcero KonTpoabHbIepadoThI IIpakTnyecknepadoThI o0pasoBaTe/IbHbIEPECYPCHI

Paznen 1.1lepBoHayaibHbIeXUMHYECKUETIOHSIT

XuMusa — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 9 bubnuotexa [JOK
' MPAKTHIECKON https://m.edsoo.ru/7f41837c
JEeSITEIILHOCTH YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
51 Bo3ayx. Kucnopon. 6 0 0 bubnuoreka [IOK
' [ToHsTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
Bopopon. [Tonsitue o bubnuoreka [JOK
2.2 8 0 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopa. PactBopel. [lonsitue bu6moreka [IOK
2.3 5 1 1
00 OCHOBaHUX https://m.edsoo.ru/7f41837c
OcHOBHBIE KITIAaCChI Eu 110K
nonroTeka
2.4 11 1 1
HeOpraHHq?CKHX https://m.edso0.ru/7f41837¢
COCITMHEHU N
Hroro no pazneny 30

Paspnen 3.1lepuonnyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX AJIEMEHTOB /J[. 7
https://m.edso0.ru/7f41837c
N. Menneneesa. Ctpoenue
aToma
XuMu4decKas CBS3b.

3.9 OKuCIUTEbHO- 8 bubmmoreka [{OK
BOCCTAaHOBHUTEIIHHEIC https://m.edso00.ru/7f41837¢
peaxiuu

bu6moreka [IOK
Hroro no paszey 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMs 3 bubmmorera LOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obmme cRoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mno pazmeny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHust cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
. 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
ATOMBI 1 MOTIEKYIEL L 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
Hpoctere it croxHbIe BemecTsa L 0 0 28.09.2023 | https:// m.edsocl)_.[ ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUYEHHE 1 0 0 Bu6mmorexa LIOK
03.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
1 X .B
0 mmiieckas popuyna. Bazentrocts 05.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX 3JICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
» . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
8 > P ’ 02.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT H“l 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 14.11.2023 | https://m.edsoo.ru/ff0d448e



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/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa [OK
poAia (peaxtt ’ 14.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa LIOK
p yxa, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITonmydyenne u coOMpaHue KHCIOPOaa bubmorera [IOK
i . P poza, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 05.12.2023 | https://m.edsoo.ru/ffod4ddo
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. IIpumenenue Bogopoa 05.12.2023 | https://m.edsoo.ru/ffod4ddo
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmotera [JOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 12.12.2023 | https://m.edsoo.ru/ff0d4ddO
IIpakTtuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmotera [JOK
ya p AOPOA, 19.12.2023 |  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
t . Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 16.01.2024 |  https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopox. Bomgopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CIIOCOOBI MOJYYEHHUS, XUMUYCCKHE bubmmorera [JOK
N v ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTaHUIECKHX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsI3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHMYECKUX COCTMHCHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MONBITKH KIacCU(pUKAITTU
51 XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O bubmorexa HOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aKOH U
52 [Tepuoaudaeckas cucTeMa XUMHUYECKUX bubmorexa HOK
PO 05.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI bubnuoreka [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

12.03.2024

https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otonsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000I09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
19.03.2024 |  https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[epuomnyeckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
57 JUIsl pa3BATHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MeneneeB — y4E€HBIN, TIEIaror U 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKHX IIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HMonHas XuMHu4decKas CBs3b bubmorexa IOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuoreka [JOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenosspHasi XuMUYECKast bubnunoreka [JOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bubmorexa HOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN B BOCCTAaHOBUTEIN bubmorexa HOK
23.04.2024 | https://m.eds00.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTtponsHas padora Ne4 mo teme Eu6 LIOK
noIMoTeKa
. X 1 1 .04.2024
65 «Crtpoenue aroma. XuMHu4yecKas 0 30.04.20 httos://m.edsoo.ru/00adbA86
CBSI3bY»
66 PezepBublit ypok. O0o0IICHNE U 1 0 0 bubnuorexa [JOK
CHCTEMAaTHU3allMs 3HAHUI 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O0o0IICHNE T 1 0 0 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IEHNE U 1 0 0 bubnuorexa [JOK
cHUCTeMaTH3allHsl 3HAHUI 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOI'PAMME
9 KJIACC
Ne KoanuecrBouacos
Haraunzyue DIeKTPOHHBbIENU(PPOBHICOOPA30BATEIBLH
n/ | Temaypoka Bce KonTpoabHbiepa IIpakTuyeckuepa
HUS blepecypchl
I ro 00THBI 00THBI
[Tepuoauueckuit
3aKOH.
[Tepuonnueckas Bu6 OK
1 | cuerema 1 0 0 05.09.2023 | Duomioreia Ll
https://m.edsoo.ru/00adb59e
XUMHYECKUX
anemeHToB /[l. W.
Menneneesa
3aKOHOMEPHOCTH
B U3MCHCHHUU bu6mmoreka [JOK
2 CBOMCTB L 0 0 07.09.2023 https://m.edsoo.ru/00adb6b6
XUMHUYECKUX



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

JJIEMEHTOB
IIEPBBIX TPEX
IIEPUOJOB

Krnaccudukarus
¥ HOMCHKJIaTypa
HCOPraHn4CCKUuX
BCIIIECTB

12.09.2023

bu6mmoreka [{OK
https://m.edsoo.ru/00adb7e2

Bunsr
XUMHYECKON
CBSI3U Y THUIIBI
KPUCTaJUTHYECKHI
X pELETOK

14.09.2023

bubnuoteka [{OK https://m.edsoo.ru/00adbac6

KontponbHas
pabota Nel o
TeMe
«IToBTOpEHUE 1
yriIyOJieHHue
3HaHUUI
OCHOBHBIX
pas3zenoB Kypca
8 Kimacca»

19.09.2023

Knaccuduxkanus
XUMHYECKUX
peakuuii mo
pa3IMYHBIM
MpU3HAKaM

21.09.2023

bubnuoreka [JOK
https://m.edsoo.ru/00adbcb0

IlongaTue o
CKOPOCTH
XUMHYECKOH

26.09.2023

bubmuoreka I{OK https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

peaKuuu.
ITonsarue o
TOMOT€HHBEIX B
reTepOreHHBIX
peaKuusx

ITonsarue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BJIUSIONINAC HA
CKOpPOCTh
XUMHYECKOH
peaKiuu u
MOJI0KCHIE
XUMHYECKOT'O
paBHOBECHS

28.09.2023

bubnuoteka [{OK https://m.edsoo.ru/00adc28c

OKHCIIUTEILHO-
BOCCTAaHOBUTEND
HBIE PEaKIUU

03.10.2023

bu6mmoreka LIOK https://m.edsoo.ru/00adcade

10

Teopus
ANEKTPOJIUTHYEC
KOM
JIACCOIIMAIIHH.
CuinpHble U
ciaa0ble
ANEKTPOJIUTHI

05.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

11

Honnrie
YpaBHEHUS
peakuui

10.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

12

XHUMHUUYECKHE
CBOMCTBA KHCJIOT
1 OCHOBAHUM B
CBETE
MPEICTaBICHUI
00
BIEKTPOJIUTHYEC
KoM
JIUCCOIUAITAN

12.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

13

XuMuueckme
CBOMCTBA COJICH
B CBETE
MpeICTaBICHUN
00
AIEKTPOJIUTHYEC
KOM
JIICCOIUAITAN

17.10.2023

bu6moreka [IOK
https://m.edsoo.ru/00add8h2

14

ITonarue o
TUPOJIU3E COJIeH

19.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

15

O060011IeHEe U
CUCTEMATH3ALUAA
3HAHUU

24.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

16

IIpakTuueckas
pabora No 1.
«Pemenne
JKCIIEPUMEHTAIb
HBIX 33/1a4»

26.10.2023

bubnuoreka [{OK https://m.edsoo.ru/00addbfa

17

KoHTponsHas
pabota Ne2 o

08.11.2023

bubmuoTeka I{OK https://m.edsoo.ru/00addec0



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

TeMe
«DNEeKTPOIUTHYE
cKast
JCCOLIMAIusL.
XHAMHUYECKUE
peakuuu B
pacTBopax»

18

OOmras
XapaKTEPUCTHKA
raJIoreHOB.
XnuMuueckme
CBOICTBA Ha
MpUMeEpe XJopa

08.11.2023

bubnuoteka [{OK https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOI.
Consnas
KHUCJIOTA,
XUMHYECKUE
CBOMCTBA,
MOJTy4YCHHE,
MIPUMEHCHHE

15.11.2023

bu6moreka [IOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o
TeMe
«Tonyyenue
COJISIHOU
KHCJIOTHI,
nu3yyeHue eé
CBOMCTB»

15.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/00ade348

21

Brraucnenns no

22.11.2023

bu6mmoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

YpaBHEHUSAM
XUMHYCCKUX
peaKkuuii, eciu
OJIVH U3
peareHTOB JIaH B
HU30BITKE

https://m.edsoo.ru/00ade488

22

Oo6r1mas
XapaKTEPUCTHKA
3nemMeHToB VIA-

TPYIIIBI

22.11.2023

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

23

ANNOTpONHBIE
MO U (UKAITTT
CEPHI.
Haxoxnenue
CepHI U €€
COECIUHEHUN B
MIPUPOJIE.
XuMmudeckue
CBOICTBa Ccepbl

29.11.2023

bu6mmoreka IIOK https://m.edsoo.ru/00ade64a

24

CepoBojopos,
CTPOCHHE,
(buzuvecKue u
XUMHYECKUE
CBOMCTBa

29.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

25

OKcubl Cepbl.
CepHas KucCIOTA,
¢duznyeckue u
XUMHYECKHE
CBOMCTBA,

06.12.2023

bubmuoteka I{OK https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

IIPUMEHEHHE

26

XHUMHUUYECKHE
peakiuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIJICHHOT
o crocoba
MOJTy4EeHUS
CepHOU
KUCJIOTBL.
Xumudeckoe
3arpsi3HEHNE
OKpyKarouen
Cpenbl
COCTUHCHHUSAMU
cephl

06.12.2023

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

27

Brranciaenue
MacCOBOMU JI0JIU
BBIXOJa
MPOJIYKTa
peakIuu

13.12.2023

bu6moreka LIOK https://m.edsoo.ru/00adec8a

28

Oowas
XapaKTepUCTHKA
aneMeHToB VA-
rpynnsl. A3oT,
pacrpocTpaHeHH
€ B IPUpPOJIE,
¢busnyeckue u
XUMUYECKHE

13.12.2023

bubmuoteka I{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOICTBA

29

AMMuak, ero
¢busnveckue u
XUMHYECKHE
CBOIICTBA,
MOJTy4eHHUE U
MIPUMEHEHUE

20.12.2023

bubnuoteka L{OK https://m.edsoo.ru/00adf004

30

[IpakTrueckas
pabota Ne 3 o
TeMe
«Ilomyuenne
aMMuaKxa,
U3Yy4YEHHE €ro
CBOMCTB»

20.12.2023

bu6mmoreka IIOK https://m.edsoo.ru/00adf180

31

AzoTHas
KHCJIOTa, e€
(buznveckue u
XUMHYECKUE
CBOMCTBaA

27.12.2023

bu6mmoreka LIOK https://m.edsoo.ru/00adf306

32

Hcnons3oBanne
HUTPATOB U
coJieli aMMOHHUS
B Ka4eCcTBE
MHHEPaTbHBIX
yoopeHuil.
XHUMHYECKOE
3arpsi3HEHUE
OKpYy’Karolen
cpenbl

27.12.2023

bubnuoreka I{OK https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

COCAMHCHUAMU
a3oTa

33

dochop. Oxcun
docdopa (V) u
dbochopHas
KHCJIOTA,
¢buznueckue u
XUMUYECKHE
CBOIICTBA,
MOJTydeHHE

10.01.2024

bubnuoteka [{OK https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
¢dbocdaros B
KauecTBe
MUHEpaJIbHBIX
yA0OpeHMIA.
3arpsi3HEHUe
MPUPOAHOMN
cpenbl
dbocdaramu

10.01.2024

bu6mmoreka IIOK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpoCcTpaHeHH
€ B IIPUPOIE,
(dbuzuvecKue u
XUMHYECKUE
CBOMCTBa

17.01.2024

bubmuoteka I{OK https://m.edsoo.ru/00adfd9c

36

Oxcnppl
yriepoja, ux
¢busnyeckue u
XUMUYECKHE

17.01.2024

bubmuoteka I{OK https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

CBOMCTBA.
OKOJIOTHYECKHE
poOJIeMBl,
CBSI3aHHEIE C
OKCHJIOM
yriaeposa (1V)

37

VYronpHasa
KHCJIOTa U €€
coJI

24.01.2024

bubnuoteka [{OK https://m.edsoo.ru/00ae006c

38

[TpakTrnueckas
pabota Ne 4 o
TeMe
"[Tomyuenue
YTJIEKHUCIIOTO
rasa.
KauectBennas
peakuus Ha
KapOoHaT-uOH"

24.01.2024

bu6mmoreka IIOK https://m.edsoo.ru/00ae027e

39

[TepBoHayaabHbI
€ TIOHATHS 00
OpraHUYECKUX
BEIIECTBaX KaK O
COETMHEHUSIX

yriepoaa

31.01.2024

bu6mmoreka LIOK https://m.edsoo.ru/00ae054e

40

Kpewmuuii u ero
COCTMHEHUS

31.01.2024

bubmuoreka [{OK https://m.edsoo.ru/00ae080a

41

IIpaxTrueckas
pabota Ne 5.
Pemrenne

07.02.2024

bubmuoteka I{OK https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

SKCIIEPUMEHTANb
HBIX 3aJa4 110
TEeMEe
«Baxxnenmme
HEeMeTaJTbl B UX
COCITMHEHMSI»

42

KontponbHas
pabota Ne3 mo
TeMe
«Baxnenmue
HEMeTaJlJIbl U UX
COEJIMHEHUS

07.02.2024

bubnuoteka [{OK https://m.edsoo.ru/00ae0el8

43

OOmas
XapaKTepUCTUKA
XUMHYECKUX
9JIEMEHTOB —
METaJIOB.
MeTrammueckas
CBS3b U
MeTajuIndecKas
KpHUCTaJUIMYECKa
sl peméTKa.
dusznueckue
CBOMCTBa
METaJIOB

14.02.2024

bu6mmoreka LIOK https://m.edsoo.ru/00ae103e

44

XHUMHUUYECKUE
CBOMCTBA
METaJJIOB.
DneKTpoXuMHu4e

14.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

CKHH psifg
HaIlpsHKEHUN
METaJUIOB

OO6mrue crocoObl
MOJTy4CHUS
METAaJIJIOB.
CnnaBbl.
Breraucnenus mo

45 YpaBHEHUSIM 91.02.2024 bubnuorexa [JOK
XUMHYECKHUX https://m.edso0.ru/00ae1156
peaKkuuii, eciu
OJMH U3
peareHToB
COJICPIKUT
npuMecH
ITonsarue o BuG 1OK

HOIHOTEKA

46 KopposuHt 21.02.2024 https://m.edsoo.ru/00ae1278
METAILIOB
Illenounslie bubmuoreka [JOK

47 MeETaJlIbI 28.02.2024 https://m.edsoo.ru/00ae14b2
OKcunsl 1 Eu 110K

nOInoTEKA

48 28.02.2024
THAPORCHAB! https://m.edso0.ru/00ael14b?2
HATpUS U KaJus
IllenouynO3eMEND

49 HPIe Me’faﬂﬂbl B 06.03.2024 | bwubmuoreka [{OK https://m.edsoo.ru/00ael5e8
KaJIbIIAH U
MarHui
B N

50 WRHCHIHE 06.03.2024 bubmuoTeka I{OK https://m.edsoo.ru/00ael5e8

COCAUMHCHUA



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

Kajablus

51

O06o0611eHNE U
cucreMaTrmni3alusa
3HAHUH

13.03.2024

52

JKécTkocTh BOJIbBI
U CIIOCOOEBI €€
YCTpaHEHUS

13.03.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00ae1886

53

[IpakTrueckas
pabota Ne 6 o
TeMe
"YKécTkocTh
BO/JIBI I METO/IBI
e€ ycrpaHeHus"

20.03.2024

bubnuotexa [{OK https://m.edsoo.ru/00aelae8

54

AroMuHUI

20.03.2024

bu6mmoreka IIOK https://m.edsoo.ru/00aelc64

55

AmdoTtepHbIe
CBOMCTBA OKCHIA
Y TUAPOKCH]IA

27.03.2024

bu6mmoreka [IOK https://m.edsoo.ru/00aelc64

56

Kemeso

27.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00aeld86

57

Oxcusl,
THIPOKCHIBI 1
couu xenesa (11)
u xenesa (I11)

10.04.2024

bubmuoreka I{OK https://m.edsoo.ru/00ae35e6

58

O06006111EHNE U
CHCTEMATHU3aLUS
3HAaHUHU

10.04.2024

59

IIpaxTrueckas
pabota Ne 7.

17.04.2024

bubnmuoreka I{OK https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1886
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

Pemenune
SKCIIEPUMEHTANb
HBIX 3a/1a4 110
TEeME
«Baxneimme
METaJTBI B UX
COCIUHCHHUS

60

Breraucnenus mo
YpaBHEHUSAM
XUMHAYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH B
N30BITKE WIIH
COIEPKUT
MPUMECH.
Brranciaenus
MacCOBOU OJIH
BBIXOJIa
MpOJyKTa
peakuuu

17.04.2024

bu6moreka [IOK
https://m.edsoo.ru/00ael750

61

O06006111EHNE U
CHCTEMAaTHU3aLUs
3HAHUU

24.04.2024

62

KonTposbhHas
pabota Ne4 o
TeMe

«Baxnenmue
METaJUIbl U UX

24.04.2024



https://m.edsoo.ru/00ae1750

COCAUHECHUA»

63

BemiectBa u
MaTepuabl B
TOBCEIHEBHOM
JKU3HU YeJOBEKa

15.05.2024

bubnuoteka [{OK https://m.edsoo.ru/00ae3f50

64

XHUMUYECKOE
3arpsi3sHEHUE
OKpyKaromen
cpeapl

15.05.2024

bubmmoreka [{OK
https://m.edsoo.ru/00ae4270

65

Poins xumun B
perieHuu
DKOJIOTHYECKUX
npooieM

22.05.2024

bu6moreka [IOK
https://m.edsoo.ru/00ae4270

66

Pe3epBHbIit
YPOK.
O06o01menue u
CHCTEMAaTH3alHs
3HAHHUHI

22.05.2024

bu6mmoreka IIOK https://m.edsoo.ru/00ae0d0a

67

Pe3epBHbIit
YPOK.
O06o01enue u
CHCTEMAaTHU3aLIH
3HaHHUHI

29.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

68

Pe3epBHbIit
YPOK.
O6o0menue u
CHCTEeMAaTHU3alHs
3HaHUH

29.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuupl: [leproauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
J..Menneneesa, Tabyniia pacCTBOPUMOCTH, JIEKTPOXUMHUUYECKHUHN Psifl

HalpsKCHUS MCTAJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



