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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHON paboyeil MporpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTyEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzainuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa30BaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XUMHUHM CIY>KUT OCHOBOM it (OPMUPOBAHMUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHLHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMupoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTEeCTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO IPHUHIMUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHUHM NPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, MOHSITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHi, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U NX IPUMEHEHUH B YIEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e301acHOro OOpaITeHHsI ¢ BEIECTBAMH B IIOBCETHEBHON KU3HHU.

[Tpu w3yuyeHUM XMMHUUA Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUIEKTYaTIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO# aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOYyYeHHsT Ha CHCTEMaTHYeCKoe TMpUOOIIEHUE
o0yJarommxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JESATENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHUWSA, KIFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpPA, WCIOJB3YysS 3HAHWUS W ONBIT, MOJYYCHHBIC MPU H3YICHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1€JeCO00pa3HOro MOBEAECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HAmpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero obpaszoBanusi, coctaisieT 170 yacos: B 8 kiacce — 102 gacoB (3 vaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BelecTB. [loHsAiTHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CioXKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemiecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMU, MpaBujiaMu paboThl B J1a0OpaTOpuu U
npuémMamMu oOpallieHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioxKEHUE TUIIPOKCHU]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyit meau (11),
U3Y4YeHUE CIOCOOOB PA3JICICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MOBAPEHHOMN
COJIM, HaAONIOJIEHUE W  ONHCaHUE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxaenue kuciopoaa B Mpupojae, (U3WUEeCKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKOW peakinu, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenne Bojopoaa B npupoe,
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI MoTydeHus. Kuciaoter
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccuduxanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHnii. PU3NMYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpOJa, HaOJIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
IpeKpalieHus TopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojopoaa ¢ okcuaoM meau (1) (BozamoxxHO
MCIIOJI30BaHNE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jen
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATPUEM H
KaJibllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE



00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpAaCKH MHJIMKATOPOB B PACTBOPAX KUCIIOT U LIEN0YEH, U3YUEHNE B3aUMOJECHCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33]a4 10 TEME
«BakHelmme KIacchl HEOPTaHUYECKUX COETUHEHUID.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCHUIBL.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aTroMOB MepBbIX 20 XMMHMUYECKHUX 3JEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U IEpHOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIHUTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOpaMU KHUCIOT M WIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOIMIMX eCTEeCTBEHHO-HAaYUHBIX



NOHATUH, TAK W TOHITHUH, SIBJISIOIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MepUOJIUYHOCTh, HaOII0ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaZOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BeIleCTBa, ra3, (U3UUYECKHUE BEJIMYUHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKkIus

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJIEMEHTOB B llepuonnueckon cucreMe u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

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

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IreTepOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMid C  HWCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOJIUTUYECKON THUCCOUALINN.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MATEPUaAJIOB), IMPOBEACHHE OIBITOB, WILIIOCTPUPYIOLINX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX  BELIECTB €  [OMOUIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOICTBa cepbl. CepoBOIOPO, CTpOoeHHUE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YyeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CTOCOOBI €ro MpeI0TBPAIICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue u npuMeHenue. Cou aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEUu(UUECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu Gochopa, gusznueckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TJIEpO/, AJTIOTPOIHbIE MO (DHUKALIUH,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYeCKre MpoOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHar-uoHsl. Vcmosb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, He)Tb),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLECTBAX: XKHMpax, OejKax, yriieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, MOJYYCHHE W
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. Ba)kHele cTpouTeNbHbIE MaTepualibl: KEpamMHKa, CTEKJIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHNE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOAEHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pEaKIMii Ha HOH aMMOHHS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosiokeHuss B llepuogmueckon cucreme xumuuyeckux ssemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3WU METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B NPHUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe Xxumudeckux 3jeMeHToB /. . MenaeneeBa, cTpoeHre ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJIokeHue B [lepuoanyeckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMi METALIOB W CIUTABOB, HX (U3HUYCCKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B perieHUN 3K0JI0THYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, TapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dorocunTe3, npixanwe, Omocdepa, SKOCHCTEMA, MUHEPAILHBIE
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMU 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAUU U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACIIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHYECKOM HAYKUM B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHNUSI O COLMAJIBHBIX HOPMax M IPABUAIIAX MEXIWYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX AESTEIBHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOJTHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1a4, BBITOJHEHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO37[aHUM Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOILIECCE ATON yUeOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
M TMOCTYNKM CBOMX TOBApUUIIEH C TMO3WIHAM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I TIOHUMAaHMS CYIIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rj00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCAMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEAKINU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakinmy,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XAMHUYECKasi CBSA3b, MOJISIPHAA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBSI3b, WMOH, KAaTHMOH, AaHWOH, PAacTBOpP, MaccoBas [OJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepronndeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIlINE TIEPUOJIbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnuCiIo 3JIEKTPOHOB U
pacnpeiesIeHUe UX 10 AIEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3INYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XAMHUYECKON pEeaKIuy;

® [IPUMEHSATH OCHOBHBIE ONEPALIN MBICIIUTEIBLHOMN IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O000IIeHHEe, CHUCTeMaTU3alluio, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEUIECTB M XUMUYECKUX pEakUud, €CTECTBEHHO-HAYYHbIE METO]IbI
NO3HAHUA — HAOJIOJICHHE, U3MEpPEHHE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peasibHBINA U MBICIICHHBIN );

® CJIe/0BaTh MPABUIIAM MOJIb30BAHUS XUMUYECKOM MTOCY101 U TaO0paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMPENETEHHOU
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB IEJOYeH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK
U ApyTHE).

K xoHIy 00yueHus B 9 Kj1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIECHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, D3JIEKTPOJIUTHYECKAsT TUCCOLMALUS, PEaKIUd HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecue, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, VOHHaA,
MeTayuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuH, MPEAEIbHO JOMYCTUMAas KOHLIEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAWHEHUM, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OMNUCHIBATH M XapaKTePU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «rmobouyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKOM TabIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOWCTB JJIEMEHTOB M HMX COCAMHEHUHN B MpEAesax MajblX NEPUOIOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOJATBEPKAAS OIKMCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHEHUS DJICKTPOJMTUYECKOM JHUCCOLMAUMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKHX IPEBpaIleHUd B Pa3IuYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »JJeMeHTa 1o (opMyse COCIUHCHHS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOU peaKInu;

co0JIro1aTh IpaBUiia MOJIH30BAHUS XMMUYECKOM IMOCYA0M B 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXKe TMpaBuiaa oOOpalleHus C BelleCTBaAMH B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJMUTH PEAKIIUU, TTOATBEPKTAIOIINE KaueCTBEHHBIN COCTaB Pa3IMIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM IEITEIIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumeHoBaHue KoJsmn4yecTBo yacos
Ne JIeKTPOHHBIE (IU(PPOBHIE)
pa3aesioB U TeM KoHTpoJbHbIE IIpakTuyeckue
n/n Bcero oOpa3oBareJibHbIE PeCypChl
NMPOrpamMMbl patéoTbI padoThI
Pa3znea 1. IlepBoHayasibHble XMMUYECKHE MIOHATHS
XuMusl — Ba)KHast
0
1.1 (e)cf::TT;)O?,HaHH;I u 5 0 2 bubnmorexa LIOK
' 3 https://m.edsoo.ru/7f41837c
MPaKTUYECKON
NEATEeIIbHOCTH YeJIOBEKa
192 BemecTBa u 29 1 0 bubmoreka IIOK
' XUMHUYECKUE PEaKIIUH https://m.edso0.ru/7f41837¢
Nroro no pazneny 34

Pa3znes 2. BaxkHeiine nmpeacTABUTEN HEOPraHMYECKHUX BelleCTB

51 Bo3ayx. Kucnopoa. 6 0 1 bubmoreka [JOK
' IToHsTHe 00 oKcuIax https://m.edsoo.ru/7f41837c
59 Boaopoa.Ilonstue o 11 0 1 bu6mmoreka IJOK
' KUCJIOTaX U COJAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
2.3 [ToasaTre 06 8 1 1 bubmorexa HOK

OCHOBaHUAX

https://m.edsoo.ru/7f41837¢c



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

OCHOBHBIE KJIaCChI

2.4 HEOPraHNYECKUX 18 Bubmorexa LOK
' P . https://m.edsoo.ru/7f41837¢c
COCJIMHECHUM
Hroro no pazneny 43

Paznen 3. Ilepuoguyecknii 3akon u Ilepuoanueckas cucrema xumudeckux djeMmenToB [{. U. Menaesieena.

CTpoeHne aToMOB. XuMH4YecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE Pe€aKIIuu

[Tepronnueckuii 3aKOH
u [lepuonnueckas

CHCTEMAa XUMHUYECKHUX bubmoreka [JOK

3.1 9
anemenToB J{. M. https://m.edso0.ru/7f41837c
MenpaeneeBa. CtpoeHue
aToMa
XUMHUYECKAS CBSA3b.

3.9 OKuCIUTENBHO- 16 butmoreka [JOK
BOCCTAHOBHUTCIIHHBIC https://m.edso00.ru/7f41837c
peakiuu

bu6mmoreka IJOK
Hroro mio paszery 25 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 0 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME



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

9 KJIACC

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aejioB u (un¢posbie)
Kontposbubie IIpakTuuyeckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIUU
I1 0
1.1 SHC;];TI/?I\/'IP Ziii:ﬂif; g a:e:f; 5 1 0 bubmiorexa LLOK
' pasA https://m.edsoo.ru/7f41a636
Kypca 8 kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubmmoreka [JOK
' XAMHYECKUX PEaKInii https://m.edsoo.ru/7f41a636
. " nanusi. XuMU4eCcKu
a LAl https://m.edsoo.ru/7f41a636
peaKkIuy B pacTBOpax
Uroro no pazneny 17
Pa3znen 2. HemeTausibl U MX COeIMHEHU S
» OO6mas xapakTepuCcTHKa il . ] . BuGmorexa LIOK
. XUMUYECKUX IJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynnsl. ['anorenst
OO6mas xapakTepuCTHKa
59 XAMUYeCcKHuX 3eMeHTOB VIA- 5 0 0 bubmoreka IIOK

rpynnsl. Cepa u e€
COEIMHEHHUS

https://m.edsoo0.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

OO611ast xapakTepucTHKa

53 XAMUYECKHX dIeMEeHTOB VA- 7 bubomoreka IIOK
' rpymmsl. A30T, hocdop u ux https://m.edsoo.ru/7f41a636
COCJTMHECHUS
OO6mas xapakTepuCcTHKa
54 XAMUYECKHX 31eMeHTOB |V A- 3 bubmoreka IIOK
' TPYIITEL. YTIACPO U KPEMHHIA https://m.edsoo.ru/7f41a636
1 UX COCAUHCHUS
Hroro no pazmemny 25
Paznen 3. MeTauibl U MX COeTUHEHMS
31 06 - oTBA METAILIO 4 bubmoreka IIOK
. METAaJJIOB
HHHE CBOUCTD https://m.edsoo.ru/7f41a636
39 BaxxHeiime MeTaiabl U ux 16 bubmoreka IIOK
' COEIMHEHNUS https://m.edsoo.ru/7f41a636
Nroro no pazneny 20
Pa3znen 4. XuMus v OKpy:Kawumas cpeaa
41 Bemecta u maTepuainsl B 3 bubmuoteka [JOK
' YKM3HH YEITOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
bu6mmoreka IJOK
PesepBHOE Bpems 3

https://m.edsoo0.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

OBIIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 08






HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoanuyecTBo yacos Jara DJIeKTPOHHBbIE
uugposBbIe
n/  Tema ypoka Bcer  Konrpoabubl IIpakTuyecku  HM3y4YeHH
o0pa3oBaTeJibHbIE
n 0 e padoThbl e padoThbl s
pecypchbl
I1 .P
XI/II);fIIItI/IZT)EII:II:IHHI/IH O bu6mmoreka IJOK
1 1 0 0 https://m.edsoo.ru/ff0d210
yesioBeka. Tema u .
BEIIlECTBA Bl
[TonsTue o MeTo1ax bubmorexa LIOK
2 8 1 0 0 https://m.edsoo.ru/ff0d227
MO3HAHUS B XUMUH o
[IpakTuueckas pabora
3 patop P 1 0 1 https://m.edsoo.ru/ff0d23d
oOpaileHust ¢ o
71a60paTOPHBIM =
000pyI0BaHUEM)
YucTteie BenecTna U bubmoreka IIOK
4 cMmecH. CriocoObI 1 0 0 https://m.edsoo.ru/ff0d26c¢
pa3IeyIeHUs] CMeCen a



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

[TpakTuyeckas padora
Ne 2 «Pa3nenenune

bu6mmoreka IJOK

5 cMecei (Ha mpuMepe https://m.edsoo.ru/ff0d28c
OYHUCTKHU TOBAPEHHOM 8
COJIN)»
bu6mmoreka IJOK
6 ATOMBI U MOJICKYJIBI https://m.edsoo.ru/ff0d2a6
c
XUMHUYECKHE JICMEHTHI. bu6moreka IJOK
7 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be
XAMHUYECKHUX DJIIEMEHTOB 8
XUMHUYECKHE JICMEHTHI. bu6mmoreka IJOK
8 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHAYECKHUX DJIEMEHTOB 8
[IpocTeie 1 CIIOXKHBIE bubamorexa LIOK
9 https://m.edsoo.ru/ff0d2a6
BEIIECTBA c
ATOMHO-MOJIEKYJISIPHOE bubmorexa LIOK
10 https://m.edsoo.ru/ff0d2d5
y4YEHUE
0
3aKOH MOCTOSTHCTBA
COCTaBa BEIECTB. bubmoreka IIOK
11 Xumuueckas popmyoia. https://m.edsoo.ru/ff0d2ea

BajieHTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB

e



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

Xumuueckas popmyna.

bubmoreka [JOK

12 BajleHTHOCTh aTOMOB https://m.edsoo.ru/ff0d323
XUMHYECKHUX IJIEMECHTOB c
OtHOCUTENbHAs aTOMHAs bubmoreka [JOK

13 Macca. OTHOCUTEIbHAS https://m.edsoo.ru/ff0d323
MOJICKYJIsIpHas Macca c
OtHocuTenpHas bubmmorexa LHOK

14 https://m.edsoo.ru/ff0d323
MOJIEKYJIsipHas Macca o
MaccoBas qois bubmoreka IIOK

15 XHMHYECKOTO DJIEMEHTA https://m.edsoo.ru/ff0d350
B COCMHCHUM [
MaccoBas qois bubmoreka IIOK

16 XUMHYECKOTO DJIEMEHTA https://m.edsoo.ru/ff0d350
B COCIMHCHUM c
MaccoBas qois bubmoreka IIOK

17 XUMHYECKOTO DJIEMEHTA https://m.edsoo.ru/ff0d350
B COCJIMHCHHUU C
KomnnyecTBo BemiecTna. Bubmmorexa [IOK

18 https://m.edsoo.ru/ff0d523
Mous. MossipHast Macca 0
KomnnyecTBo BemiecTna. Bubmmorexa [IOK

19 https://m.edsoo.ru/ff0d523

Mous. MosisipHast Macca

0



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

KomnuecTBO BemecTna.

bubmoreka [JOK

20 https://m.edsoo.ru/ff0d523
Mous. MossipHast Macca 0
dU3NYECKUe 1 bubmoreka [JOK
21 XUMHYCCKHE SIBIICHUS. https://m.edsoo.ru/ff0d37f
XuMUYecKas peakums a
[Ipu3Haku u ycioBus bubmuotexa [JOK
22 MPOTEKAHUS https://m.edsoo.ru/ff0d3al
XUMHUYECKUX PEeaKIuit 6
3aKOH COXpAHEHHUS bubmmoreka [JOK
23 MAacChl BEIIECTB. https://m.edsoo.ru/ff0d3b8
XUMHUUYECKHUE YpaBHECHUS 8
bubmoreka IIOK
24 XUMHUUECKUE YpaBHECHUS https://m.edsoo.ru/ff0d3b8
8
bubmoreka IIOK
25 XUMHUUECKUE YpaBHECHUS https://m.edsoo.ru/ff0d3b8
8
bu6mmoreka IJOK
26 XUMHUUECKUE YPaBHECHUS https://m.edsoo.ru/ff0d3b8
8
Brruucnenus bu6mmoreka IJOK
27 KOJINYECTBA, MACCHI https://m.edsoo.ru/ff0d570

BEILIECTBA 110

8



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

ypaBHEHUSIM
XUMHUYECKUX PEaKIUn

Breruncnenns
KOJMYECTBA, MACCHI

bubmoreka [JOK

28 BEIECTBA I10 https://m.edsoo.ru/ff0d570
YpaBHEHUSIM 8
XUMHYECKUX PEAKIUN
Brruncnenus
KOJIMYECTBA, MACCHI bu6moreka IJOK
29 BEIIIECTBA O https://m.edsoo.ru/ff0d570
YpaBHEHHSIM 8
XUMHYECKUX PEAKIUN
Knaccuduxkanus
XUMHUYECKUX pPEAKIUN bubmuoteka [JOK
30 (coemuHeHus, https://m.edsoo.ru/ff0d3f3
pazyioxKeHusl, 4
3aMeleHus, 0OMeHa)
Knaccudukanus
XUMHYECKUX pEeAKIUN bubmuoteka [JOK
31 (coenuHeHwMsl, https://m.edsoo.ru/ff0d3f3
pazioKeHusl, 4
3aMeINIeHHs, 0OMEHa)
M. B. JlomonocoB — bubmoreka IIOK
32 yUEHBIN- https://m.edsoo.ru/ff0d40c

SHIMKJIONEIHUCT.

4



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

O00011eHuE U

bubmoreka [JOK

33 . https://m.edsoo.ru/ff0d40c
CHCTEMAaTH3aIus 3HaHUI 4
KonTtpoawsnas paboTa bubmuotexa [JOK

34 Nel o reme «BemecrBa https://m.edsoo.ru/ff0d429
Y XUMHUYECKUE PEAKIIN 0
Bo3ayx — cmech razos.
CocTtaB Bo3yXa. but6moreka [JOK

35 Kucnopog — ayieMeHT u https://m.edsoo.ru/ff0d448
MIPOCTOE BEIIECTBO. e
O30H
dusnyeckue u
XUMHYECKUE CBOMCTBA bu6mmoreka IJOK

36 KHcIiopoa (peakiuu https://m.edsoo.ru/ff0d461
OKHUCJIEHUS, TOPEHHE). 4
[Toustue 00 oxcumax
CriocoObl IoJTy4eHUS
KHCJI0poAa B bubmuoteka [JOK

37 nabopaTopuu u https://m.edsoo.ru/ff0d497
MIPOMBIIIJICHHOCTH. a
[Ipumenenue kucnopoaa
TennoBoi be(l)eKT BuGmiorexa LIOK

38 HIMITICCICOM pEARUHL, https://m.edsoo.ru/ff0d479

IIOHATHUCEC O
TCPMOXUMHUUYCCKOM

0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

YPaBHEHUHU, dK30- U
SHJIOTEPMHUYECKUX
peaKImsIX

TormmBo (HeTh, yrob
U MeTaH). 3arps3HeHue

bu6mmoreka IJOK

39 https://m.edsoo.ru/ff0d4c4
BO3]IyXa, CITOCOOKI €T0 3
IpeAOTBpaAIICHUS B
[TpakTudeckas padora
Ne 3 mo Teme bu6moreka IJOK

40 «[lomyuenue u https://m.edsoo.ru/ff0d4ae
coOupaHue KUCIOpoa, 2
W3y4YECHUE €T0 CBOMCTB)
Bopopon — anemeHT u butmoreka [JOK

41 IIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupoie 0
Puzmeckne n Bu6morexa LOK

42 HUMHTACCIE CBOeTha https://m.edsoo.ru/ff0d4dd
BoJiopoJia. [Ipumenenue 0
BOJIOpOJIa
IlonsiTHE O KHUCTOTAX U bubmmorexa LOK

43 https://m.edsoo.ru/ff0d50d
COJISIX 2

bubmoreka IIOK
44 Kuciaotsr https://m.edsoo.ru/ff0d50d

2



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

CniocoObl oJTy4eHUs

bubmoreka [JOK

45 BOJIOpOJIa B https://m.edsoo.ru/ff0d4dd
nabopaTopuu 0]
[IpakTuueckas paborta
No 4 o Teme bubmoreka [JOK

46 «Ilony4enue u https://m.edsoo.ru/ff0d4f4
coOupanue BOAOpOIa, 2
W3y4YECHUE €TO CBOMCTB)
MoutsipHblil 00BEM bubamorexa LIOK

47 https://m.edsoo.ru/ff0d542
ra3zoB. 3akOH ABOrajipo o
Boruucnenus o0néma,
KOJIMYECTBA BEILIECTBA bu6mmoreka IJOK

48 rasza 1o €ro u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA 0
UM 00BEMY
Brruncnenus o0néMa,
KOJIMYECTBA BEILIECTBA bu6mmoreka IJOK

49 rasa o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BeIlleCTBa 0
UM 00BEMY
Brorunciaenus 006EMOB bu6mmoreka IJOK

50 ra3oB 110 ypaBHEHUIO https://m.edsoo.ru/ff0d570

p€aKuun Ha OCHOBC

8


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

3aKOHA 00BEMHBIX
OTHOIIIEHUU Ta30B

Brraucieaus o0bEMOB
ra3oB 10 YPABHEHUIO

bubmoreka [JOK

51 pCaKiiy Ha OCHOBE https://m.edsoo.ru/ff0d55a
3aKOHA O0OBEMHBIX 0
OTHOIIICHUM T'a30B
dusnyeckue u bu6moreka IJOK

52 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJBI a
CocTaB OCHOBaHMII. butmoreka [JOK

53 [TonsTHe 00 https://m.edsoo.ru/ff0d59e
WHAMKATOpax 2
Bopna kak pactBopuTens.
Hacpimertibie Bu6inoteka [[OK

54 HEHACHITIEHHbIC https://m.edsoo.ru/ff0d5b4
pacTBopbl. MaccoBas 0
JIOJIS BEILIECTBA B
pactBope
Maccosas 1o butmoreka [JOK

55 https://m.edsoo.ru/ff0d5b4
BEILIECTBA B PaCTBOPE 0
Maccosas 1o bubmoreka IIOK

56 https://m.edsoo.ru/ff0d5b4

BCIICCTBA B paCTBOpPEC

0



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[TpakTnueckas padbora
Ne 5 o reme
«lIpurorosnenne
PacTBOPOB €

bubmoreka [JOK

57 . https://m.edsoo.ru/ff0d5eb
onpez[enev:HHon ) a
MAacCCOBOM J10JIeH
pacTBOPEHHOIO
BEIIICCTBA»
MosTopene i bubmmoreka IIOK

58 https://m.edsoo.ru/ff0d5b4
00001eHne 0
KoHntposnbHas paborta bubmuoteka [JOK

59 Ne2 o treme «Kucnopos. https://m.edsoo.ru/ff0d634
Bopopona. Bona» 2
OKcupl: COCTaB, bubmoreka IIOK

60 kinaccudukanms, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
Honyetne i . but6moreka [JOK

61 XIMITICCICHE CBOMCTBA https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX U1
aM(pOTEpPHBIX OKCUIOB g
Hosyserme . bubmoreka IIOK

62 XIMITICCIHE CRoneTRa https://m.edsoo.ru/ff0d664

KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

e



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHus: COCTaB,

bubmoreka [JOK

63 KJIaCCU(UKAITHS, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
[Tonyuyenue u bubmuotexa [JOK

64 XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67c
OCHOBaHMU a
[Tomyuyenue u bubmuotexa [JOK

65 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664
OCHOBaHMH e
Kucnotsr: cocras, bubmoreka IIOK

66 KJ1accuuKanms, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 2
[Tonyuenue n bubmuotexa [JOK

67 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee
KHCIIOT 2
[Tonyuenue n bubmuotexa [JOK

68 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664
KHUCIIOT €
[Tonyuyenue u bubmmoreka [IOK

69 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664
KHUCIIOT €
Conu (cpeune) but6moreka [JOK

70 https://m.edsoo.ru/00ad94

HOMEHKJIaTypa, CIIOCOOBI

74



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

MOJTYYEHUSI, XUMHUECKHE
CBOMCTBa

Comnu (cpeanue):
HOMEHKJIaTypa, CIIOCOOBI

bu6mmoreka IJOK

71 https://m.edsoo.ru/ff0d664
HOJI\}I"ICHI/I}I, XUMHNYCCKHUC o
CBOHCTBA
[IpakTuueckas paborta
Ne 6. Pemenue
OKCIIEPUMEHTAIbHBIX bubnuotexa [JOK
72 3a/1a4 [0 TeMe https://m.edsoo.ru/00ad9b
«OCHOBHBIC KJIaCCHI /c
HCOpFaHquCKHX
COECIUHEHUI
I'eneTnueckas cBsI3b BuGmorexa LIOK
73 MENULY rataccan https://m.edsoo.ru/00ad9a
HCOpFaHI/I‘I?’CKI/IX 5 O
COCIUHEHUU
I'eneTnueckas cBs3b Bu6morexa LIOK
74 MEXLy fotaccann https://m.edsoo.ru/00ad9a
HCOpFaHI/I‘IC\’CKI/IX 5_0
COCIUHEHUU
bu6mmoreka IJOK
75 Obobwenne i https://m.edsoo.ru/00ad9c

cucTeMaTH3anus 3HAHUN

b2


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

O00011eHuE U

bubmoreka [JOK

76 . https://m.edsoo.ru/00ad9a
CHCTEMAaTH3aIUsl 3HAHUM 50
KonTtpoawsnas paboTa
Ne3 o reme "OcHOBHBIE Bubmorexa [IOK
77 https://m.edsoo.ru/00ad9e
KJ1aCChl Heovp"raaneCKHx 1a
COCTMHCHUI
ITepBbIe MONBITKH
KJaccuukanuu bubnuotexa [JOK
78 XAMHYECKHUX DIIEMEHTOB. https://m.edsoo.ru/00ad9ff
[TonaTHe o rpynnax a
CXOJHBIX DJICMECHTOB
Ilepuoauueckuii 3aKOH U
Hegnoiﬂqecmﬂ cucremMa bubmorexa [TOK
79 https://m.edsoo.ru/00ada5
XAMUYECKHX IJICMCHTOB 2¢
J1. 1. Menpaeneena —
IlepHobI, rpymEL butmoreka [JOK
80 ’ ’ https://m.edsoo.ru/00ada5
MOATPYIIIBI
2C
CtpoeHue aTOMOB. butmoreka [JOK
81 CocTaB aTOMHBIX sIIIED. https://m.edsoo.ru/00ada3
H3oT01BI 42
CtpoeHue 3IeKTPOHHBIX bubmmoreka [JOK
82 000J10YeK aTOMOB https://m.edsoo.ru/00ada6

SJICMCHTOB

bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

[Tepunoanueckoiut
cuctemsl /1. .
MenpgeneeBa

CTpOGHI/IC QJICKTPOHHBIX
000JI0YeK aTOMOB

TCMCHTOB bu6mmoreka IJOK
83 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii
bc
cuctemsl /1. 1.
MenpgeneeBa
XapakTepucTuka
lehénzec:ogo ZHGECHTa bu6mmoreka IJOK
10 €ro IOJIOKEHUIO B
84 . https://m.edsoo.ru/00ada8
[Tepuoanueckoii 24
cucteme /1. U. _
Menpeneena
XapakTepucTuka
KINIFCKOTO 21eNerra busmrorexa LIOK
10 €Tro II0JI HHUIO B
85 . https://m.edsoo.ru/00ada6
[Tepnoanueckoit
bc
cucteme 1. 1.
Menpaeneena
3
HH:I:;{ I/:qea(oro 3aKOHa bubmorexa [OK
86 pHod https://m.edsoo.ru/00ada9

JUTSL pa3BUTHUS HAYKU U
npaktuku. /. W.

6e



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

MenpaeneeB — y4€HBIH,
MeNaror U rpaxJaHuH

HonHass xumuueckas

bubmoreka [JOK

87 https://m.edsoo.ru/00adac3
CBSI3b
4
HMonHas xumuueckast bubmorexa LHOK
88 https://m.edsoo.ru/00adac3
CBSI3b
4
KoBanenTHas bubmmoreka IIOK
89 HETIOJISIpHAS. XUMHUYECKas https://m.edsoo.ru/00adaab
CBSI3b 9
DIIEKTPOOTPULIATEITLHOC
Th aTOMOB XUMHYCCKHUX bubmoreka IIOK
90 2JIEMEHTOB/ https://m.edsoo.ru/00adaab
Bceepoccuiickas 8
mpoBepoyYHas pabora
KoBanenTHas nmongapaas bubmorexa HOK
91 p https://m.edsoo.ru/00adaab
XUMHUYECKAs CBI3b 3
Tyl xXumMmuueckon bubmmorexa [TOK
92 https://m.edsoo.ru/00adaab

CBiA3HU

8


https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bubmoreka [JOK

93 CTeleHb OKHCIICHUS https://m.edsoo.ru/00adae?
8
bubmoreka [JOK
94 CrereHb OKHCIICHUS https://m.edsoo.ru/00adaab
8
OKucIuTeNnbHO- but6moreka [JOK
95 BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/00adb0
peaKunu 76
OKHCITUTENBHO- bu6anoreka I{OK
96 BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/00adb0
peaKunu 76
OKHCTITE 1 bubmoreka IIOK
97 https://m.edsoo.ru/00adb0
BOCCTaHOBHUTEIIU 76
MosTopenue 1 bubmoreka IIOK
98 https://m.edsoo.ru/00adaab
0000menue 3
KontponbHas pabota
No4 o reme «Ctpoenue bubnuorexa LIOK
99 https://m.edsoo.ru/00adb4

aToMa. XUMHUYECKasA
CBA3bL»

86


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Pe3epBHBIH ypOK. bubnuotexa [JOK
100  OO6oOmenue u 1 0 0 https://m.edsoo.ru/00adb3
CHCTEeMaTH3aI1s 3HaHUI 3c
Pe3epBHBII ypOK. bubmuotexa [JOK
101  OGoOmieHMe U 1 0 0 https://m.edsoo.ru/00ad9c
CHUCTEMATH3AIUs 3HAHUI b2
IpomeskyTouHas but6moreka [JOK
102 1 1 0 https://m.edsoo.ru/ff0d61c
aTTeCcTaIlus 6
OBHIEE KOJIMYECTBO 102 5 5
YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KPUCTAIUTMYECKUX
pEeLETOK

Ne KosuyecTBo 4acoB Jara JJIeKTpPOHHbIE HU(PPOBbIE
n/ Tema ypoka Becer  Konrpoabnnl  IIpakruyeckm — M3y4YeHH o0pa3oBaTeJIbHbIE
I 0 e padoThI e padoThbl s pecypchl
[Tepunonnueckuit
;?;(;Ifl{(;ﬂﬂquKaﬂ bubarorexa LJOK
1 1 0 0 https://m.edsoo.ru/00adb59
CHUCTEMA XUMHYECKUX
anemeHToB /. 1. €
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB bu6mmoreka [JOK
2 XUMHYCCKHAX 1 0 0 https://m.edsoo.ru/00adb6b
DJIEMEHTOB IEPBBIX 6
TPEX MEPUOIOB
Knaccudukanuys u BuGmorexa LIOK
3 POMEHIatypa 1 0 0 https://m.edsoo.ru/00adb7e
HEOPraHUYECKHUX 5
BENICCTB
Buasl xumMmuaeckon
4 CBSI3U U TUIIBI 1 0 0 bu6moreka [JOK

https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KoutposnbHas pabota
Nel mo teme
«IloBTOpEHUE N
yrayOneHne 3HaHUM
OCHOBHBIX pPa3J/IelIOB
Kypca 8 kiacca»

Knaccuduxanus
XUMHUUYECKUX
peaxkuui mno
pa3IMYHbIM
MpU3HAKaM

[ToHsiTue 0 cKOpOCTH
XUMHYECKOU
peakumu. [lonsaTue o
TOMOT€HHBIX U
reTEPOreHHbBIX
peakumsax

bu6moreka [JOK
https://m.edsoo.ru/00adbac6

bubmoteka [IOK
https://m.edsoo.ru/00adbch
0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

ITonsarue o
XHMHUYECKOM
PaBHOBECHH.
DakTopHI,
BJIMSIONIME HA
CKOpPOCTh
XUMHYECKOM
pEaKunu U

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

ITOJIOKCHHUC

CBETe
NpeaCcTaBIeHUN 00

XAMHUYECKOTO
paBHOBECHS
KHCJIUTECIBHO-
9 I?OCCTaHOBHTeJIBHBIG bubmorexa [IOK
https://m.edsoo.ru/00adcade
peakiuu
Teopus
BJIEKTPOJIUTUYECKON bu6moreka [JOK
10 JIUCCOLAAIIHH. https://m.edsoo.ru/00adcd6
CunbHbIE U cl1a0bIe 8
AIEKTPOJIUTHI
HNoHHbIe ypaBHEHUS bubamorexa LOK
11 . https://m.edsoo.ru/00add44
peakiui
8
XHUMHYECKHE
CBOICTBA IfI/ICJ'IOT " BuGmorexa LIOK
12 OCHOBAMHIH B C]f ere https://m.edsoo.ru/00add5d
peACTaBICHUM 00 8
AIEKTPOJTUTHYECKON
JIUCCOLHAITHN
XHI\EquCKHe . bubmoteka IIOK
13 CROMCTEA CoMen B https://m.edsoo.ru/00add8b

2


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

BHCKTPOHHTHHGCKOﬁ

JUCCOLMAIIHT
HoHsmie o bu6moreka [JOK

14 . https://m.edsoo.ru/00add9d
TUPOJIN3E COJIeH 4
O600menue n bu6moreka [JOK

15 CHCTEMATU3ALIMs https://m.edsoo.ru/00addd1
3HAHMUH 2
[IpakTrueckas

16 z ;ii::l{zge L bubaroreka LJOK

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

AKCIIEPUMEHTAJIBHBIX
3a71a9»
KoHTtposnbHas padota
Ne2 o Teme
«DNEKTPOJIMTHYCCKA

17 s I[I/ICCOII)J;I/IaHI/IH. bubmorexa [IOK

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

XHUMHYECKHE
peaxiuu B
pacTBOpax»
O6mmas

18 XapaKTEPUCTUKA bubmuorexa [JOK
raJIoreHoB. https://m.edsoo.ru/00addfe2

XUMHWUYECKHUE



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOICTBA Ha
MPUMEPE XJIOpa

XJIOpOBOAOPOA.
C ,
Conias rczora busotexa LIOK
19 cBoficTRa https://m.edsoo.ru/00adel0
’ 4
MOJIy4YECHUE,
MIPUMEHCHUE
[IpakTrueckas
§] Ne 2
z ;(;)J;ra eHI/IGHO Teme bu6moreka [JOK
20 COMH}; CHCIOTEL https://m.edsoo.ru/00ade34
’ 8
U3y4YeHUE €€ -
CBOMCTB»
Brraucienus mmo
ziif;:;iit bu6mmoreka [JOK
21 peakii, ec o https://m.edsoo.ru/00ade48
IIUH, €CJIU OJUH
38
W3 PEAareHTOB JIaH B -
N30BITKE
OO0mas
99 XapaKTEPUCTUKA bubmuorexa [JOK

aneMmeHToB VIA-
TPYIIIIBI

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

AJIIOTpOIIHBIE
MOIU(UKAIIUU CEPBHI.
Haxoxnenue cepel u
€€ COCIMHEHNH B
MIPUPOJIE.
XUMHUYECKUE
CBOWCTBA CEPBI
CepoBoaopon,
CTPOCHHE,
busnueckue u
XUMUYECKUE
CBOWCTBA

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

bubmoteka [IOK
https://m.edsoo.ru/00ade80
2

25

OKcuibl cephl.
CepHas KuCIOTa,
busnueckue u
XUMHYECKHE
CBOMCTBA,
IPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHAUYECKHE
peaKiuy, JiexKallue B
OCHOBE
MPOMBIIILJIEHHOTO
croco0a MmoJTy4yeHus
CEPHOU KUCIIOTHI.
XUMHYECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

3arpsi3HEHUE
OKPYXaroLEen cpeabl
COCIMHEHUSMU CEPBI

27

Brruncnenue
MacCOBOU JOJIH
BBIXOJIa TPOAYKTA
peakuuu

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

28

29

Oo6mas
XapaKTEepUCTHUKA
anemeHToB VA-
rpymnmnsl. A30T,
pacupoCTpaHECHUE B
MpUpOJE,
busnueckue u
XUMHUYECKHUE
CBOWCTBA

AmMMHak, ero
busnueckue u
XUMHUYECKHE
CBOMCTBA, MOJly4CHHUE
Y IIPUMEHEHUE

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

bubmoteka [IOK
https://m.edsoo0.ru/00adf004

30

[IpakTnueckas
pabota Ne 3 o Teme
«Ilomyuenune

bubmoteka IIOK
https://m.edsoo0.ru/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

aMMUaKa, U3y4eHue
€r0 CBOMCTB»

31

A3oTHas KuCioTa, eé
dbuznyeckue u
XUMHYECKUE
CBOMCTBaA

bu6moreka [JOK
https://m.edso0.ru/00adf306

32

33

Hcnonb3oBanne
HUTPATOB U COJIEU
aMMOHHUS B KaUE€CTBE
MUHEPATbHBIX
yA0OpEHUI.
XUMHUYECKOE
3arpsi3HEHNE

OKPY KAIOIIEU CPEbI
COCIMHECHUSIMU a30Ta

docdop. Oxeun
dbocdopa (V) u
dbocdhopHas kucoTa,
busnueckue u
XUMHUYECKUE
CBOMCTBA, MOJly4CHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanne
dbocdaroB B kKauecTBe
MHUHEpaIbHBIX
yIOOpEeHHUIA.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

3arps3HeHHE
IIPUPOTHOM CPEBI
dbocdaramu

35

36

Yraepon,
pacnpocTpaHeHue B
pUpoze,
(dusnueckue u
XUMHUUYECKHUE
CBOMCTBaA

Okcuppl yriepoja,
X PU3NYECKUE U
XUMHUUYECKHUE
CBONCTBA.
DKOJIOTUYECKHE
poOIeMBI,
CBSI3aHHBIE C
OKCHJIOM yTiiepojaa
(V)

bu6moreka [JOK
https://m.edsoo.ru/00adfd9c

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

37

38

YrospHas KUCJIOTa U
e€ coJiu

IIpakTrueckas
pabota Ne 4 o Teme
"Tlonyuyenue
YTJIEKHUCIIOTO ra3a.
KauectBennas

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae006¢

bu6morexa IJOK
https://m.edsoo0.ru/00ae027¢e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

peaxius Ha
KapOoHaT-noH"

39

[TepBOoHAYATEHEIC
IIOHATHUS 00
OpraHUYCCKUX
BEIEeCTBAaX KakK O
COEIUHEHUAX

yriepoja

bu6moreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpewmnuii u ero
COCIMHEHUS

bu6moreka [JOK
https://m.edsoo0.ru/00ae080a

41

42

43

[IpakTrnueckas
pabota Ne 5.
Pemenne
AKCIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
«Baxnenune
HEMETAJIJIbI U UX
COEAMHEHUSD)

KoHnTtposnbHas padota
Ne3 o Teme
«Baxxnenmue
HEMETAJUIBI M UX
COCTUHCHHUS

OO0mas
XapaKTepUCTHKA

bu6moreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el18

bubmoteka [IOK
https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKUX
3JIEMEHTOB —
METAaJIJIOB.
MeTtannnueckas
CBSI3b U
MeTaIndyecKas
KPUCTAJUITNYECKAS
peleTKa.
duznueckue
CBOMCTBA METAJIJIOB

XUMUYECKHUE
CBOMCTBA METAJJIOB.

bu6mmoreka [JOK

44 DICKTPOXUMHYUCCKHIA https://m.edsoo.ru/00ael15
P HAPSHKEHUM 6
METaJlJIOB
OO6mue crocoObl
MOTYYSHHUS
MeTaioB. CriaBsbl.
Brruncaenus mo bu6morexa IJOK
45 ypaBHEHHSIM https://m.edsoo.ru/00aell15
XUMHYCCKUX 6

pEeaKIuid, €CJIU OJINH
W3 PEarceHTOB
COIEPKUT IIPUMECH



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

[lonsATHE O KOPPO3UH

bu6moreka [JOK

46 https://m.edsoo.ru/00ae127
METaJJIOB 8
bu6moreka [JOK
47 [I]emouHbIC METAILIEI https://m.edsoo.ru/00ael4b
2
Okcunpl 1 bu6moreka [JOK
48 THJIPOKCH/IBI HATPUS https://m.edsoo.ru/00ael14b
1 Kaaus 2
CJIOYHO3EMEIIbLHEIC
49 MmeTaJIJILI — KaJIbIUH bu6morexa HOK
. https://m.edsoo.ru/00ael15e8
1 MarHui
50 Baxwueiimme bubmoteka [IOK
COCTMHCHHMSI KaJTbIINS https://m.edsoo.ru/00ae15e8
O06006meHne
51 CHCTEeMaTH3aIus
3HAHUM
JKEcTkOoCTh BOJIBI U bu6moreka [JOK
52 CIOCO0BI e https://m.edsoo.ru/00ae188
YCTPaHEHUs 6
[IpakTnueckas
53 pabota Ne 6 1o Teme bubamorexa [IOK

"YKECTKOCTH BOIBI U

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

METOJILI €€

ycTpaHeHus"
. bu6mnoreka [JOK
>4 Admromuiil https://m.edsoo.ru/00aelc64
AmMdoTtepHbIe
95 CBOECTB.’E oKcHIa U bubmmorexa [IOK
https://m.edsoo.ru/00aelc64
TUJpOKCUAA
bubmoteka [IOK
56 Keneso https://m.edsoo.ru/00aeld8
6
Oxcunpl,
57 TUJPOKCUJIBI U CONTU bubmoteka [IOK
xenesa (1) u xxenesa https://m.edsoo.ru/00ae35e6
(1)
O06006meHne
58 CHUCTEMATH3ALIMS
3HAHUM
[IpakTrnueckas
pabota Ne 7.
Pemenue
59 DKCIIEPUMEHTAIBHBIX bu6moreka [JOK

3aJ1a4 1o TeMe
«Baxxnenmue
MeTaJUIbl U UX
COCIMHEHUS

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

Brruucnenus no
YPaBHEHUSIM
XUMHYECKUX
pEeaKUnil, €CIU OAUH
W3 PEareHTOB JIaH B
N30BITKE WU
COZEPKUT ITPUMECH.
Brruncnenus
MacCOBOH JIOJIHA
BBIXOJIa TPOAYKTA
peakuuu

bu6moreka [JOK
https://m.edsoo.ru/00ael75
0

61

O00011IEHME U
CUCTEMATHU3AINSA
3HAHUU

62

KouTtponbHas pabota
Ned o Teme
«Baxueimnme
METaJUIBI U UX
COCIMHCHHUS)

63

BemecTBa u
MaTepualibl B
MMOBCEIHEBHOM
’KU3HU YeI0BEeKa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XUMHYECKOE bu6moreka [JOK

64 3arpsi3HCHHE 1 https://m.edsoo.ru/00ae427
OKpY>Karollen cpe/ibl 0
Port x5 bu6moreka [JOK

65 PETLICHIH 1 https://m.edsoo.ru/00ae427
IKOJOTHUYCCKUX Q
npo0JieM
PesepBHBIN ypOK.

66 O6006mmenne n 1 bu6moreka [JOK
CHUCTEMaTHU3AIIH https://m.edsoo.ru/00ae0d0a
3HAHUMN
esepit o usmorera LIOK

67 1 https://m.edsoo.ru/00adb33
cucreMarui3anus
3HAHUU C
MpoMeskyTounas bu6moreka [JOK

68 1 https://m.edsoo.ru/00ad9chb
arrecraiys >

OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» XuMmus: 8-if kiacc: 6a30BBIN YPOBEHb: YUCOHUK; S-¢ U3/IaHue, TIepepadbOTaHHOE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3marenscTBo «IIpocBericHne»

» Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Mabpuensn.O.C. JIsicoBa I'.I'. mpoBepoyHbIE U KOHTPOJIbHBIE PabOTHI, 8§ Kiace,
m3a. [Ipoceemenue"

["abpuensn.O.C. JIbicoBa I'.I'. mpoBepouHbie U KOHTPOJIbHBIE PAOOTHI, 9 Kiacc,

3. [Tpocsemenue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[IOP






		2024-10-08T14:04:55+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ШКОЛА №4 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА А.Б. МИХАЙЛОВА Г. ВЯЗЬМЫ СМОЛЕНСКОЙ ОБЛАСТИ




