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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTIO 0OIIEro 00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XuMuUHU JAET MOPEACTABICHUE O LENAX, OOLIeH CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHH, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TakKKe TPEOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

3HaHUWE XWMHUHU CIY)KUT OCHOBOM Jisi (DOPMHUpPOBAHUS MHUPOBO33PEHMUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IHMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,

MUIIEBOM U KOJOTHUYECKOM OE30MaCHOCTH, TPOOJIEM 3IPAaBOOXPAHCHUSI.



N3ydenune xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW ANl CaMOpPa3BUTHS U
(opMUpPOBaHUA KyJIbTYpPbI JINYHOCTH, €€ 0011eH U (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON  JeATEeIbHOCTH,
HKCIEPUMEHTAIbHBIX W MCCIEA0BATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM )KM3HU, TaK U B IPO(PECCHOHATILHOMN €SITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOI'O MBILIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €JUHCTBO IPHUPO/BI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM
B (P OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOUINXCS;

criocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHue 00yJaIOUUXCsl.

JlanHbple HampaBiieHHs B OOYyYEHHH XUMHUU OOECIEUMBAIOTCS CHEUU(DUKOM
COJepKaHusl  y4yeOHOro  IMpeaMera, KOTOPbIM  SIBISETCS  IE€IarorH4ecKH
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHI XUMUHU, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAENbHBIX 3HAYUMBIX TOHSATUHN
OPraHNYEeCKON XUMUH.

CrpykTypa coaep:kaHusi MpOrpaMMbl 1O XUMUU cPOpMUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBAECTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUN O XUMHUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpHO OPTraHHW30BaHbl IO MPHUHIIUILY
MIOCJIENOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKHUX IMPEICTaBICHUI
Pa3HOIro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;
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— Y4EHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEACTaBICHUH 00 AIEKTPOJUTUYECKOW JAUCCOIMAIMA  BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OSMIMPHUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS NIOCIEA0BATENBHO OT OJITHOTO
YPOBHSL K JpYromy, BBIIOJHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH ITPAKTUYECKOIO NPUMEHEHUS U IOIYYCHHS
U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XHMHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOILICHUSA K HAy4YHOMY 3HAHUIO U
METOJaM TO3HAaHMS B Hayke. M3ydeHne XWMUM NPOUCXOAUT C NPHUBJICUECHUEM
3HaHUW W3 paHEe H3YyUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxkaroumili Mupy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiace».

[Ipy wu3ydeHHMH XUMUU TOPOUCXOJUT (OPMHUPOBAHHUE 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUUECKON
NEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUM CHUCTEMbBI XMUMHUYECKHUX
3HAHUN — BaKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKUX MOJIOKCHUH,
JOCTYIIHBIX O0OOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blKa HayKd, B
OpUOOIIEHUM K HAay4YHbIM METOJaM II03HAaHUS TMPU HU3YYEHUU BELIECTB U
XUMUYECKUX peakiui, B ((OPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHU B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TNpaBUJ 0€30MacHOro oOpalleHHsl C BELleCTBaMH B
ITOBCETHEBHOM KU3HMU.

[Tpu u3yuyeHnu XUMHH Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl Ba)KHOE
3Ha4YeHHE NMPUOOPENU TaAKUE 11U, KaK:

— (OpMHpPOBAHNWE HWHTEUIEKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,

CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;



— HampaBJICHHOCT,  OOyuYeHUsT  HA  CHCTEMaTHYeCKoe  MPHOOIIEeHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHbBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHue yclioBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue o0meld GYHKIUOHATBPHOM W €CTECTBEHHO-HAYyYHOUH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATH U OICHUBATh SBIICHUS
OKpY’KaIOIller0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOH AESITENBbHOCTH;

— ¢opMupoBaHUEe Yy  OOydYarOIIMXCS TyMaHUCTUYECKUX  OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOyJeHus.

OOmiee 4YUCIO 4YacoB, OTBEAEHHBIX [UISI M3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacos (2

yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



COJEP XAHME OBYUYEHUA

8 KUIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumun. Poiab XxuMuM B KU3HU 4elloBEeKa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSTHHE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWs B XUMHUHU. UMCThIE BELIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3ieMeHThl. CHMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTsie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BareHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COCMHEHUU.

KommuecTBo BemectBa. Monbs. Moisipaasg mMacca. B3auMocBsA3b KOIWYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COECIMHEHU.

du3nyeckne U XUMUYECKHE SBJICHHS. XUMHUYECKasl peakuus U €€ MPU3HAKY.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBuiiaMu pabOThl B JJaOOpaTOpuu 1
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJABI) U XMMHYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJOPUAOM Oapusi, pa3jiokKeHHe T'HMIpPOKCHIa

meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
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U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OYUCTKH IMOBAPEHHOMN
coinu, HaONIOJEHWE W  ONHCaHWe  pPEe3yJIbTaTOB  MPOBEACHUS  OIIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUs Macchl, CO3/JaHUE MOJENeHl MoJeKy

(IrapocTepKHEBBIX ).

Ba:kuHeiilmue npeacTaBuTe I HEOPraHNYECKUX BeLIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — 3iaeMeHT W mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYCCKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. [lpumenenune kucnopoaa. CrocoObl
MOJIYYeHHUs] KUCIopoda B JabopaTOpuud W TPOMBINUIEHHOCTUH. KpyroBopor
Kucyiopoaa B mpupojie. O30H — aioTpoIriHasi Moau(uKaIus KUciaopoa.

TeroBodt 3(DPEeKT XUMUYECKON pPEaAKIUU, TEPMOXUMUUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO 3 (PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocTtoe BewecTBo. Haxoxaenue Bomopona B
npupose, Gu3MYeCKMe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noixyuyeHus. KucimoTsl u comnu.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

dusnueckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponbe pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arps3HeHne NpUpoOaHbIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmuyeckux coeaunenuit. Oxcunpl. Knaccudukarus
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromme. Homenkmarypa oxcuaoB. Duzndeckue U XUMHUYECKUE

cBOMCTBa OKCHUIOB. [lorydeHrne okCuaoB.



OcnoBanusa. Knaccudukanuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHmid. PU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knmaccudukanus kucnor. Homenknatypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psn aktuBHocTM MertaimnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenknatypa cosneil. @u3nuecKue U XMMHUYECKHUE CBOMCTBA COJICH.
[Tonmyuenue conen.

['eHeTnyeckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPENICIICHUE COAEPHKAHUSA KUCIOPOAA B BO3AYXE, MOJIYYCHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOJa, HaOII0AEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCUIOB U
ONHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BojJiopoja (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJICHCTBUE BOABI C METAIIIAMHU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJEIOBAHUE O0pa3LOB HEOPraHMYECKUX BEIIECTB PaA3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCIOT M IIEIOYECH,
u3ydeHue B3aumojieiictBusa okcuga memu (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCJIOT C METAJJIaMH, PEaKIuid HEUTpalIu3aluu, MOJy4YeHHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIHM, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHellne Kiacchbl HEOPraHUYECKHUX

COCIMHEHUN.



IHepuonnuyecknin 3axkoH u Ilepuoamueckass cucreMa XHMHYECKHUX
yaemMenToB JI. M. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MONBITKH KIAaCCH(PHUKAUU XUMHUYECKHX 3JIeMEeHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y THUJIPOKCHU/IBI.

[lepnoguuecknii 3akoH. [leproanyueckas cuicTeMa XUMUYECKHUX 3JIEMEHTOB /l.
W. Menneneesa. Kopotkoneprnoanas 151 JUTMHHOIIEPUOAHAS dbopMbI
[Tepronnueckoii cucrembl xumuuyeckux 3neMeHToB . M. Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICI IOPSAKOBOTO HOMEpPA, HOMEPOB IEpUONa M
TPYIIIIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB IMepBbIX 20 XMMHMUYECKHUX 3JIEMEHTOB
[lepnogmueckorn cucremsl . WM. MenneneeBa. XapakTepUCTUKAa XHMHYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHs paguyca aTOMOB XHMHMYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYMIaM U IEpUOJaM.

3nauenue [leprnonnueckoro 3akona u [lepruoguyeckoil CUCTEMbl XUMHYECKUX
DJIEMEHTOB JUIA pa3BUTHSA Hayku W npaktuku. [[. U. MenaeneeB — y4y€Hbl H
IpaKIaHUH.

Xumuueckas cBA3b. KoBajeHTHas (moisipHass M HENOJSpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHHA.  OKHUCIHMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLHUU.
[Iponiecchbl OKucCIIeHNns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAVIOB M HEMETAJUIOB, B3aUMOCIHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid

(ropeHue, peakliuu pas3iokKeHHsl, COEIUHEHU).



Mescnpeomemmnuie ceasu

Peanuzanusit MeXOpeAMETHBIX CBSI3€H NpPU M3YYEHUU XUMHUHM B 8 KJjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAyUHbIE MOHATHS: HAY4YHBIM (DakT, rumoTesa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKaIus, MepUOJNIHOCTh, HAOIOIEeHNE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJIA, JJEKTPUUYECKUN 3apsl, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (U3MYECKUE BEIMYUHBI, STUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MOJIE3HBIE

HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BenrecTBo u xXumu4eckasi peakiusi

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOIICTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KaIMs, KaldblUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccuduxanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjJaccaM HEOPraHUYECKUX

CO€)1HH€HPII>1, ICHCTHUYCCKAsA CBA3b HCOPTAaHNYCCKHUX BCIICCTB.
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Knaccudukaiuys XuMruaeckux peakiifil Mo pa3IndHbIM MPU3HAKAM (TT0 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIMIECTB, MO TEIIoBOMY 3¢ (deKTy, Mo
U3MEHEHUIO CTETNeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu Xxumuueckoud peakuuu. [loHsarre 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHsITHE 0 TOMOTEHHBIX M Te€TEPOTeHHBIX
peakuusax. Ilonsatue o karanuze. I[loHsATHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENIFHBIE ~ PEAKIMU,  DJIEKTPOHHBIM  OasiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 2IEKTPOIUTUIECKON AUCCOLUALAN. DJIEKTPOIUTHI U HEAIIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS PeaKIuil HOHHOTO OOMeHa,
MOJHbIE W COKpAlll€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMW W COJIGM B CBETE€ MPEACTaBICHUNA 00 IIEKTPOJIUTHYECKON
nucconnanvu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHsATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMH KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura u anmasza), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpoLECCa TUCCOLMALMM KHUCIOT, MIEJIOYEe U COJIeH
(BOBMOXKHO  HCHOJIb30BaHHE BHUICO MAaTE€pUAJIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKM  TPOTEKAHWs]  PEaKlMid  HMOHHOTO  OOMeEHa

(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHWE BObI), OIBITOB,
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WUTKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklMH pa3yIoKEHHUs, COEIUHEHNUs), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOLIBIO KA4YECTBEHHBIX pEAaKIUHd Ha HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucCiIoTa, XUMUYECKHE CBOMCTBA, IMOJydYEHHE, NMpUMEHeHHue. [lericTBue
XJIOpa ¥ XJIOPOBOAOpOZA HA OpPraHM3M 4YesloBeKa. BakHeWlune XIopuabl U HX
HaxO0XJICHUE B IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3nYecKue CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOJOpO, CTpoeHue, (pU3NYECKUe U
XUMHAUYECKHEe cBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcCTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakrtepuctuka 351eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTPAaHEHHE B MPUPOE,
duznyeckue U XxuMuyeckue cBoiictsa. Kpyrosopor a3ora B mpupoje. AMMuUak, ero
bu3nuecKkue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMenenue. Cou aMMOHUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakiuus Ha

WOHBI aMMOHHUSA. A30THas KHCJIOTa, eé IMOJIY4YCHHUC, (bHSI/I‘IeCKI/Ie U XUMHYCCKUC
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CBOMCTBa (00OmME Kak TMPEACTaBUTENS Kilacca KUCIOT W CHEIUPUUIECKUE).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMSI B KAyeCTBE MHMHEPAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BoAoéMoB). Docdop,
aloTponHele Moaudukanmu (ocdopa, duzmyeckne M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3ndecKkue 1 XUMHUYECKUE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPECHUIA.

O6mast xapaktepuctuka aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALMK, PACHPOCTPAHEHHE B MpUpPOAE, (U3UUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOTO TMOTEIUICHUS KIKMMaTa, IMapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUaNbHBIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTb),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKM3HM 4YeJlOBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢usmyeckue ¥ XUMUYECKHE CBOICTBA, TMOJYYCHHE U
npumeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCIOJH30BaHUE B

OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTPOUTEIbHbIE MaTepHaNbl: KEPaMHKA,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lloB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOCHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kalolue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
rajoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  COCOUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyb(dar-
WOH W HaOI0JIeHue TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YCHHE CBONCTB aMMHaka, IMpPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
YX [IPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAUTMYECKUX peIETOK anMasza, Tpadura, dyiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclOo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OO6m1as xapakKTepUCTUKAa XUMUUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBaHUU

UX TMOoJiokeHuss B llepuoanyeckor cuUCTEME XHMHUYECKHX 3JIEMEHTOB /I,

N. MenneneeBa u ctpoeHust atomoB. CTpoeHHe METAILIOB. MeTaninyeckas CBS3b
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U METAUIMYECKas KPUCTAUIMYECKAs] PEIETKa. DJIEKTPOXUMHUYECKUN Pl
HanpsoKeHUN MeTayuioB. OU3nveckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oouue
CrocOObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIC
CrocoObI 3alMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTauIbl: MOJIOkKEHUE B llepruonnueckoil cucreMe XUMHUYECKHUX
anemeHToB J[. WM. MenaeneeBa, CTpoeHME HMX aTOMOB, HAaXOXIACHHUE B IPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI U
TUAPOKCHUIIBI HATpusi W Kaimusa. I[IpuMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHNH.

[Ileno4yHO3EMENBHBIE METAJUIBI MarHuii M KaJbLMW: IIOJOKEHUE B
[Tepuonnueckoit cucreme xumuueckux 3ineMeHToB [. M. MenaeneeBa, cTpoeHue
UX aTOMOB, HaXOXJeHue B npupoze. Gusndeckrne 1 XMMUYECKUE CBOMCTBA MarHus
U KanblMs. Baxueilmme coenuHeHUs KanblLUs (OKCHA, TUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmoMuHMIL: IoJI0keHUE B [leproandeckoil CUCTEME XMMUYECKUX JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aroMa, HaxoxiaeHue B mnpupone. dusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMGpOTEpHbIE CBOMCTBA OKCUIA U THJIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckor cucreMe XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHME aroMa, HaxXOXJAEHUE B Ipupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, TuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C O0Opa3laMud METajulOB M CIUIABOB, HUX (PU3HUUYECKUMU
CBOMCTBAMH, M3yYEHHE  PpE3YyJbTAaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOEHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbIUg W HATpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE

(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUJIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
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KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HabnrogeHNE M OMMCAHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kajlblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE 3KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxknelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMUS ¥ OKpPY:Kaouias cpeaa

BemectBa 1 Marepuasibl B IOBCEIHEBHOM W3HM YENIOBEKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKaIOIIeH cpebl (MpejesbHas AOMyCcTUMAas
KOHLIeHTpanus BeulecTs, nanee — [1/IK). Pons xuMun B pemieHnn 3KoJ0ruyecKux
npo0em.

Xumuueckuii IKCnepumenm:

H3yueHHe oO0pa3loB MaTEpUaATIOB (CTEKJIO, CIUIABBI METAJJIOB, MOJUMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpH HM3y4eHUHM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAy4HbIM (PaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kiaccupukamusi, TMEePUOAUYHOCTh, HAOIIOJICHHUE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIBI.

@dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbl, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJYNPOBOJHUKH, JTUIJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TEI0, OOBEM,

arperaTHoe COCTOSIHME BEILIECTBa, I'a3, PacCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
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peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.
buonorus: ¢orocunTes, AbixaHue, Omocdepa, SKOCHCTEMA, MUHEpaAIbHbIC
yI00pEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIbI, MOJIE3HBIE

HCKOIIACMBIC, TOIIIIMBO, BOOHBLIC PCCYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlLIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yNbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYYAIOIIMXCA
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUN W
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJEIUI0, TOHUMAaHMS 3HAUYCHUS XUMHUUYECKOM HAyKu B KU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIME o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHMUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMaxX M MpaBWiIaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeNIbCKOW,  TBOPYECKOM W APYrMX  BHJAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH MpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMOCTYNKH CBOMX TOBAapHILUEH C MO3ULUHU

HPAaBCTBCHHBLIX W IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOC.HCJICTBHfI IMOCTYIIKOB,
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3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE U XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSA HAyKH U COCTAaBIIAIOLIUE
OCHOBY JIJII TTIOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATENbHBIC MOTHUBBI, HAIIPaBJICHHbIE HA MOJIYYEHHUE HOBBIX 3HAHUM IO
XUMHUHM, HEOOXOIUMBIE Jisi OOBSCHEHHS HAOJIOaeMbIX MPOILECCOB U SIBICHUH,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKON KYJbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATYPOM, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHUI0 U IO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JTaJIbHEHIIIEM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTH JKU3HHM, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOIOJICHUS] TpaBUiI O€30IMacHOCTH TIpu  oOpalleHuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUIECKOMY U3YUEHHIO Mpodeccrii U TpyJa pa3InyHOro poja,
YBOKEHUE K TPYAYy M pPE3yJbTaTaM TPYJIOBOW AEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW MO0 XWUMHHU, OCO3HAHHBIA BBHIOOD
WHMBUTyaJIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBFHON JAESTENHPHOCTA U Pa3BUTHS HEOOXOAMMBIX YMEHUM,

TOTOBHOCTh aalTUPOBATHCS B IPOQeCcCHOHAIBLHOM Cpejie;
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6) 3K0JI0rHYecKOro BOCIUTAHUS

IKOJIOTUYECKU 1€71€cCO00pa3HOE OTHOLICHHE K NPUPOJEe KaK HCTOYHHUKY
JKU3HM Ha 3eMIle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIECHHOCTU 3I0pPOBOIO U
Oe3zomacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3NYEeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHME IEHHOCTU COOJIOJCHUS
IpaBUJI OE30MIaCHOTO MOBEAEHUS MPU pabOTe C BEIIECTBAMM, a TAKXKE B CUTyallMsIX,
YIPOKAIOIUX 30POBBIO U )KU3HU JIIOJEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4YaeMble MPU MU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEN IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M MyTeH MX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,

KOMMYHHK&THBHOﬁ )51 COI_[I/IaJILHOﬁ IIPAKTHUKC.

METAIIPEJMETHBIE PE3YJIBTATDBI

B coctaBe wMmeTampeAMETHBIX pE3yNbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
IOPUHLMUII, TUIIOTE3a, (PaKT, cCUCTeMa, POLECC, IKCIIEPUMEHT U APYToe.), KOTOphIE
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 3TUX MpeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAYyYHOW KapTHHE MHUpPa, U YHUBEpCAIbHbIC yueOHbIE NEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE 0OeCneunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM

JACATCIBHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJoruueckune aAeicTBUA:
YMEHUSI HCHOJIb30BaTh IPUEMBI JIOTUYECKOTO MBILUICHUS IIPU OCBOCHUU

3HAHUM: PACKpPLIBATb CMBICII XMMHWYCCKUX MOHSATUM (BBI)ICJ'ISITB HUX XapaKTCPHBIC
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MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMH), HUCIOJIb30BATh
TIOHATHS 711 OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOLECCe TMO3HAHUS TOHATUS (NMPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3314, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIC BOMPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOWpATh, AHAJU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUMBYIO U

HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHUE MPUMEHATH PaA3JIMYHbIE METOJbI M 3alpPOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, IPUOOPETEHHUE OIIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIEHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(OPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBAaTh B Tpolecce Yy4eOHOU W
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPHUPOIHON
Cpelbl.

KoMMyHnKaTHBHBIE YHHBepcaJIbHble YueOHbIe el CTBUS:

YMEHMs 3aJaBaTh BOIPOCH (B XoJe Auaiora W (MJId) JIUCKYCCHH) IIO
CylIecTBY  oOCyXnaemoil  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a]a4H;

YMEHUSL  MPEACTABIATH  IMOJYYEHHBIE  pPE3yJbTaThl  MO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHMsSI Y4eOHOro COTpYyJIHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIacOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNpPEAeNATh eI JAESITeIbHOCTH, IUIaHUPOBATH,

OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO

NesATeIbHOCTh, BBIOMpaTh Harbosnee 3ppeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
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IIO3HABATENBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABIATh WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHWM 33JaHAW C YYETOM
IOJIy4YEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSX,
OLICHMBATb COOTBETCTBUE IIOJIy4YCHHOI'O DPE3YyJIbTAaTa 3asABICHHON LEIH, YMECHUE

HCIIOJIB30BATh U aHAJIM3UPOBATE KOHTCKCTHI, IIPCJIaraCMbIC B YCIIOBUU 33.,[[3HHI>'I.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeIMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHOM padoyeil MnporpaMMmonu,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETaluH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYaIUsX.

K koHily oOyuyeHus B 8 kjacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TIOHATHM: aToM, MOJIEKYJa,
XAMHUYECKUN  DJJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO dJIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakinuu 3aMeleHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKUE PEaKIINH,
TeIIoBOM A(PPEeKT peakuuu, SApO aToma, DJIEKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKash CBs3b, TOJIApHAsS U HEMOJSIpHAs
KOBaJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoOBas J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U MPUMEHSTh 3TH

MOHATHS TIPU ONMCAHUU BELIECTB U UX MPEBPALICHUN;
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WCITOJIb30BAaTh XUMHUYECKYI0O CHMBOJIUKY MJISI COCTaBJieHUS (POPMyJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPEIENISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJIEHHUS] AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAIJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCy COCAMHEHMM Mo QopMynaM, BUJ XUMHYECKOU CBS3H
(KOBaJICeHTHAs M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;

packpeiBaTh  cMmbicn  llepuommueckoro  3akona I WM. Menpaeneena:
JEMOHCTPUPOBATh  I[OHMMAaHUE  NEPUOJAUYECKONM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX IMOJOKeHusa B llepuogumueckoil cucreme, 3aKOHOB
COXpaHEHUs MAaCChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
Y4E€HUs, 3aKOHAa ABOTAIpPO;

OMKCHIBATh U XapaKTEpH30BaTh TabIMuyHyro ¢opmy Ileprmonnueckoil cucTemsl
XUMHUYECKUX AJIIEMEHTOB: Pa3jindaTh MOHITHS «TJlaBHAs moArpyimna (A-rpymnma)» u
«mobounas moxarpymnmna (b-rpymnmna)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wumerorca B Tabmuue «llepuoanueckass cucrema
xuMuueckux snemeHToB JI. M. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLiee 4ucio
AJIEKTPOHOB U PACTIPEETICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpoBaTh  XMMHYECKHUE  DJEMEHThI, HEOPraHWYEeCKHWe  BEIIECTBa,
XUMUYECKUE peaklnu (10 YUCIIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMH BELIECTB, 1O
TeroBoMy b DEKTy);

XapakTepu30BaTh (OMUCHIBAThH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TMOATBEpPKIAas ONUCAaHUE MPUMEPAMH MOJIEKYJSPHBIX ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

IIPOTHO3MPOBAThH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILCHUI B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI MO YPABHEHUIO XHUMHUYECKON

peaKIvm;
24



MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NESITEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEMATH3aINI0, KIACCU(DUKAIUIO, BHISIBICHHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3¢M — U1 M3YyYEHHS CBOMCTB BEUIECTB U
XUMUYECKUX PEaKINii, eCTEeCTBEHHO-HAYYHbIE METObI TTO3HAHUS — HAOIIOACHHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);
CJIeIOBaTh MpaBWJIaM TIOJIb30BAaHUS XHMMUYECKOW MOCYyAOW M JabOpaTOpHBIM
00opyZI0BaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMUA B COOTBETCTBHUHU C
WHCTPYKIUSIMUA 110 BBIINOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEIMICCTB (BOIOpOJA M KHCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH MW MPOBOJAUTH XUMHUYECKUE HKCIEPUMEHTHI  TIO
pacmo3HaBaHWIO PACTBOPOB IIEJIOYECH W KHCIOT C IOMOINBIO HMHIANKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xonity o0y4yeHust B 9 kjacce npeaMeTHbIe pe3yJbTaThl Ha 06a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
pPacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSATUH: XUMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, CTETEHb OKHUCJICHHS, XHMHUYECKas
peakiusi, XkMUYECKas CBsI3b, TEIJIOBOM d(PPEKT peakinu, MOJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJUTHI, JJICKTPOIUTHYCCKAS TUCCOIHAITHS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMBbIe peakiuu, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIHHBIC peaKInu,
OKHUCJTUTENIb, BOCCTAHOBUTENb, OKHCICHHEC W BOCCTAHOBJICHHE, aJLIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTHYECKas),
KpUCTaJUTMUECKas PeméTka, KOPpo3usi METAJUIOB, CIIaBbI, CKOPOCTh XUMHUYECKON
peakunu, npeaenapbHo gonycrumas konueHTpanus 111K BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN U IPUMEHSATH 3TH
TIOHATHS TIPH ONMCAHWUU BEIIECTB U UX MPEBPAIICHU;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JJISi COCTaBlieHUs (POpMyJ BEIIECTB U

YPaBHEHUUN XUMUUYECKUX PEAKLINM;
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ONpPENENATh BAJEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX D3JEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMysaM, BHJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COCAMHEHMSX, 3aps] HOHA 10
XMUMHUYECKOHN (opMylie, XapaKTep Cpelbl B BOIAHBIX PACTBOPAX HEOPTraHHMUECKHUX
COEIMHEHUH, TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;
packpeiBath  cMbict  [lepuoamueckoro  3akona JI.  U. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHHMMAaHUE: OIUCBHIBAaTh M XapaKTEpU30BaTh TAOIUMYHYIO
dopmy Ileproamueckoit cucTeMbl XHUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEITCA B
NEPUOIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsii sapa, OOIIee YMCIO 3JIEKTPOHOB U
pacnpeeneHne uX Mo AJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIKME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCIMHEHUN B MPEENIax MaJIbIX NEPUOOB
Y TJIABHBIX MOATrPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMMHUYECKUE  DJIEMEHTHI, HEOPraHWYECKHE  BEIECTBa,
XUMUYECKHE PEAKIINH (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLIUH BEIIECTB, 110
TerioBoMy 3(G(deKTy, MO U3MEHEHHIO CTENEHEH OKUCICHUS XUMHUYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIEMU(UUCSCKHEe XUMHUUYCCKHE CBOMCTBA
OPOCTBIX M CIOXHBIX  BEIIECTB, TMOATBEPXKAAas ONHUCAHHE MpUMEpaMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;
COCTABJISITH YPABHEHHUSI JJIEKTPOJIMTHUECKOW HCCOLMALMU KHUCIIOT, IIEJIOYed U
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YpaBHEHHUS
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKONW CBS3U MEXAY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM

COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;
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MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3INYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCTUHEHUS, MACCOBYIO
JIOJTF0 BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUYEThI MO YPaBHEHUIO XUMHUUYECKOM
peaKIuu;

coOJioiaTh TpaBUJIa TOJb30BAHUS XHUMHUYECKOW MOCYI0H U Ja00OpaTOpHBIM
o0opyioBaHUEM, a TaK)Ke IpaBUJia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIHUSIMA TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIJIEKUCIIOIO ra3a);
MPOBOAWTL PEaKIUU, IOATBEPKIAIOMINEC KAauyeCTBEHHBI COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MMYTEM XJIOpUIA-, OpOMUA-, HOAK-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbbhar-, THIAPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOPaX HEOPTaHUYCCKUX
BEIIIECTB;

MPUMEHSITh OCHOBHBIC OIIEpAllUd MBICIUTEIIBHOM JICATEILHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHE, OO0OOIIEHHWEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUECHUSI CBOMCTB BENIECTB U XUMHUYECKUX PEAKIIUU,
€CTECTBCHHO-HAyYHBIC METOJbI TIO3HAHWS — HAONIOZeHHE, HW3MEpeHue,

MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbId U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

n/n

HaumenoBaHue pa3aejoB U TEM

NporpamMmbl

Kouu4yecTBO yacoB

JuieKTpOHHBIE (U poOBbIE)

o0pa3oBaTebHbIE PeCypPChl

Bceero Konrpoabnbie | IlpakTuyeckue
padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XUMHYECKHE MOHATHUS
1.1 | Xumust — BaxkHas 00J1acTh 5 2 bubmoreka [JOK
€CTECTBO3HAHUS U MPAKTUIECKOM https://m.edsoo.ru/7f41837c
NEATEIbHOCTH YEI0BEKa
1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIUU 15 1 bubmuoteka [JOK
https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paszpnes 2. BakHeiiune npeacTaBUTe/I M HEOPraHMYeCKHUX BellecTB
2.1 | Bo3nyx. Kucnopon. Ilonsarue 06 6 bu6mmoreka [IOK
OKCHIax https://m.edsoo.ru/7f41837c
2.2 Bopopon. [TonsiTue 0 xucinorax u 8 1 bubmoreka IIOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COJISAX https://m.edsoo0.ru/7f41837¢c
2.3 | Boma. PactBopsl. [lonstue 06 3) 1 1 bubmoteka [JOK

OCHOBAHUSX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIC KJIaCChI 11 1 1 bubmoreka [IOK

HEOPTraHNYECKUX COCTMHCHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasznen 3. Ilepuognueckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3jieMeHToB /I. 1. Menaesieesa. CTpoeHune aToMoB.

Xumuueckas cBsizb. OKHCJIUTEIBbHO-BOCCTAHOBHUTEIbHDbIE Ppe€aKIuu

3.1 ITeproanyeckuii 3aKOH U 7 bu6moreka IJOK
[epuomuveckas cucrema https://m.edsoo.ru/7f41837c
XAMHAYECKHUX 31emeHToB 1. U.

MenneneeBa. CTpoeHue aroma

3.2 | Xumuueckas CBS3b. 8 1 bubmoreka IIOK
OKHCITUTEBEHO- https://m.edsoo.ru/7f41837c

BOCCTAHOBHUTCIIbHBIC PCAKIINHN

Hroro no pazaeny 15 bubmuoteka [JOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 butmmoreka [{OK

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

OBILIEE KOJIMYECTBO YACOB I10 68 4 S)
I[TPOT'PAMME
9 KJIACC
Ne HauMeHoBaHMe pa3/iesioB U TEM KosauuecTrBo yacoB JuiekTpoHHbIE (LM pPOBHIE)
n/n NMPOrpamMMslI Bcero | Konrpoububle | IlpakTuyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paspnes 1. BemecTBo U XUMHYECKHE peaKIMu
1.1 | IloBTOpeHue u yriryOJieHne 3HaHUN 5 1 bubnuotexa [JOK
OCHOBHBIX pa3JIelIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU 4 bubmuoteka [JOK
XUMHYCCKHUX PEaKINi https://m.edsoo.ru/7f41a636
1.3 | DHeKTpOIUTHYECKAsT TUCCOIIHAIIHS. 8 1 1 bubmuotexa [JOK
XUMUYECKUE PEaKIiu B paCTBOPax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTa/sIbI M NX CO€TUHEHUS
2.1 | OO1as xapakTepuCcTHKa 4 1 bubmuotexa [JOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYEeCKuXx 3jieMeHTOB VIIA-

rpynmnsl. ['anorenst

https://m.edso0.ru/7f41a636]]

2.2 | OO1as xapakTepuCTUKa 6 bubmuotexa [JOK
XUMHYECKUX 3JIeMEeHTOB VIA- https://m.edso0.ru/7f41a636
rpynimsl. Cepa U €€ coeIMHEHUS

2.3 | OO1as xapakTepuCcTUKa 7 bubmuotexa [JOK
XUMHUYECKUX 3JIEMEHTOB VA- https://m.edso0.ru/7f41a636
rpynisl. A3ot, pochop u ux
COETUHEHMUSI

2.4 | O6mIast xapaKTepUCTHKA 8 bubmuotexa [JOK
XUMHYECKUX 3IeMeHTOB [VA- https://m.edsoo.ru/7f41a636
IpYHIbL. YTJIEpOa U KPEMHHUU U UX
COCTTUHECHHSI

Hroro no pazneny 25

Pasznes 3. MeraJuibl 1 MX COeIMHEHHUS

3.1 | O0mue cBOICTBA METAILIIOB 4 but6moreka IJOK

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

3.2 | Baxneimme METaIIBI U MX 16 bubmoreka IIOK

COEIUHEHUA

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

Uroro no pazneny

20

Paznen 4. Xumus n okpy:kaonias cpeiaa

4.1 | BemectBa 1 MaTepHuaibl B )KU3HH 3 bubmmoreka IJOK
YelIoBeKa https://m.edso0.ru/7f41a636

Hroro no pazaemny 3

PesepBHOE Bpewms. 3

OBIIEE KOJIMYECTBO YACOB T1O 68

I[TPOI PAMME
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC
Ne Tema ypoka KosmnuyecTrBo yacos Jara uzyyenus DJIEKTPOHHbIE
n/n Bcero | Konrposabubie | IIpakTuueckue uudposbie
padoThI padoThI oOpa3oBaresibHbIEC
pecypchbl
1. [Ipenmet xumuu. Poab XumMuu B 1 4.09.2024 bu6mmoreka [JOK
’KU3HHM 4YejIoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d2
10c
2. ITonsaTne o MeTOo1aX MO3HAHUS B 1 5.09.2024 bu6mmoreka [JOK
XUMUH. https://m.edsoo.ru/ff0d2
27e
3. | [IpakTtuueckas padora Ne 1. no 1 1 11.09.2024 bu6moteka LIOK
Teme: «IIpaBuiia paboThI B https://m.edsoo.ru/ff0d2
71abopaTOpPUU U MPHUEMBI 3dc
oOpanieHus ¢ J1abopaTopHbIM
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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

obopymoBaHUEM.

YucThie BEmecTBa M CMECH. 12.09.2024 bubmoteka IIOK

Crioco0ObI pa3aesieHus] CMECEH. https://m.edsoo.ru/ff0d2
6ca

IIpakTHyeckas padora Ne 2. o 18.09.2024 bubmmnorexa [JOK

Teme: «Pasnenenne cmeceit (Ha https://m.edsoo.ru/ff0d2

IpUMepe OYUCTKU TTOBAPECHHOU 8c8

COJIN)».

ATOMBI U MOJIEKYJIBI. 19.09.2024 bubmmorexa [{OK
https://m.edsoo.ru/ff0d2
abc

XUMHYECKHUE IJIEMEHTHI. 3HAKH 25.09.2024 bu6mmoreka [JOK

(CMIMBOJIBI) XUMHYECKHX https://m.edsoo.ru/ff0d2

DIIEMEHTOB. be8

[TpocThie U ClI0KHBIE BEILIECTBA. 26.09.2024 bubmmnoreka [{IOK
https://m.edsoo.ru/ff0d2
abe

ATOMHO-MOJIEKYJISIPHOE YUYECHHUE. 2.10.2024 bubmmoreka [{JOK

https://m.edsoo.ru/ff0d2
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

d50

10. | 3aKOH ITOCTOSIHCTBA COCTaBa 3.10.2024 bubmoteka IIOK
BeIeCTB. XUMUYecKas hopMyIia. https://m.edsoo.ru/ff0d2
BaneHTHOCTH aTOMOB XUMHUYECKUX eae
DIIEMEHTOB.

11. | OTHOCUTENIbHAS aTOMHAs Macca. 9.10.2024 bubmmoreka [JOK
OTHOCHTEIbHAS MOJICKYJISIPHAS https://m.edsoo.ru/ff0d3
Mmacca. 23C

12. | MaccoBast 10JI1 XUMHAYECKOTO 10.10.2024 bu6mmoreka [JOK
3JIEMEHTa B COCIUHEHHUHU. https://m.edsoo.ru/ff0d3

50c

13. | KoanuectBo BemecTBa. MoJb. 16.10.2024 bu6mmoreka [JOK
MossipHas Macca. https://m.edsoo.ru/ffod5

230

14. | ®usnueckrue 1 XUMHUICCKHUC 17.10.2024 bu6morexa IJOK
SIBJICHHS. XVUMHYCCKAs PEaKITHsl. https://m.edsoo.ru/ff0d3

7fa

15. | Ilpu3Haku U yclIOBUS MPOTEKAHUS 23.10.2024 bubmmoreka [{JOK

XAMUYECKUX PEAKIIHM.

https://m.edsoo.ru/ff0d3
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
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

ale6

16. | 3akOH cOXpaHEHHUs MaCcChHI BEIICCTB. 24.10.2024 bubmmorexa [JOK

XUMHUYECKUE YPABHCHHSL. https://m.edsoo.ru/ff0d3
h88

17. | Beruucienus KOJIMYECTBA, MACChI 10.11.2024 bubmoteka IIOK
BEIICCTBA 10 YPaBHECHHUSIM https://m.edsoo.ru/ff0d5
XUMHYECKHUX PEaKIIH. 708

18. | Kimaccuduxaiys XUMHIECKUX 11.11.2024 bu6mmoreka IJOK
peaxiuii (coeTMHEHUS, https://m.edsoo.ru/ff0d3f
pazJioXKEeHUs, 3aMEILIeHHs, OOMEHA). 34

19. | M. B. JIoMmOHOCOB — y4EHBIN- 17.11.2024 bubmmorexa [{OK
sHIMKIoNeArCT. O600IIeH e U https://m.edsoo.ru/ff0d4
CHUCTEMaTH3aIlis 3HAHH. Oc4

20. | KoutpoubHas padora Nel no 18.11.2024 bu6moteka LIOK
Teme: «BelllecTBa 1 XMMHUYECKUE https://m.edsoo.ru/ff0d4
peaKIum. 290

21. | Bozmyx — cmech razoB. Coctas 24.11.2024 bu6mmoreka [JOK

BO3ayXxa. Kucinopong — syemMeHT u

pocToe BeniecTBo. O30H.

https://m.edsoo.ru/ff0d4
48e
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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

22. | dusnyeckue U XUMHUICCKHUE 25.11.2024 bu6moreka IJOK
CBOICTBA KUCIIOPOJIa (PEaKIHH https://m.edsoo.ru/ff0d4
OKHUcCIIeHHs, Topenue). [lonsatue o6 614
OKCHJIaXx.

23. | CriocoObl MOJTy4eHUs KUCIOpO/ia B 1.12.2024 bubmmoreka [{OK
71a00paTOPUHN U TPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d4
[TpumeneHue KucIopoa. 97a

24. | TeruoBot 3G hHeKT XUMHUYECKOU 2.12.2024 bubmmorexa [{OK
peaKInu, TOHSATHE O https://m.edsoo.ru/ff0d4
TEPMOXHUMHYECKOM yYpaBHEHUH, 790
9K30- U S3HAOTEPMHUUYECKUX
peaKIusXx.

25. | TommuBo (He(Th, yroib M METaH). 8.12.2024 bubmmnoreka [{IOK
3arps3HeHHE BO3AyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4
peI0TBpaICHHUS. cda

26. | IlpakTuyeckas padora Ne 3 no 9.12.2024 bu6moteka [IOK

teme: «[lomyuenue u cobupanue
KHUCTIOPO/Ia, M3yUEHHUE €T

CBOMUCTBY.

https://m.edsoo.ru/ff0d4

ae2
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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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

27. | Bomopon — 3ieMeHT U MpocToe 15.12.2024 bubnnorexa HOK
BeniecTBo. Haxoxnenue B mpupoe. https://m.edsoo.ru/ff0d4
ddo
28. | ®usznyeckue U XUMHUYCCKUE 16.12.2024 bubmoteka IIOK
cBOiicTBa Bojopoaa. [IpuMenenue https://m.edsoo.ru/ff0d4
BOJIOPO/IA. ddo
29. | Ilonsarue o KHCIOTAaX U COJISAX. 22.12.2024 bubmoteka [IOK
https://m.edsoo.ru/ff0d5
0d2
30. | CmocoOb! IOJTy4eHHS BOIOPO/Ia B 23.12.2024 bu6moreka [JOK
naboparopuu. https://m.edsoo.ru/ff0d4
ddo
31 | [pakrtuueckas padora Ne 4 mo 27.12.2024 bubmmnoreka [{IOK
Teme: «Ilomyuenue u cobnpanue https://m.edsoo.ru/ff0d4f
BOJIOPO/A, U3YUYECHUE €0 CBOKMCTBY. 42
32. | MonsipHbiil 006EM Ta30B. 3aKOH 28.12.2024 bubmmnoreka [{IOK
Asorapo. https://m.edsoo.ru/ffod5
42e
33. | Beruncnenns o0néMa, KOJIHYeCTBA 12.01.2025 bu6morexa IJOK
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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/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

BCUICCTBA ra3a 110 €ro U3BCCTHOMY

KOJIMYECTBY BEILIECTBA UK OOBEMY.

https://m.edsoo.ru/ff0d5
5a0

34. | Beruncienus 0o0bEMOB Ta30B 110 13.01.2025 bubmmoreka [JOK
YPaBHEHHUIO PEAKIIUU Ha OCHOBE https://m.edsoo.ru/ff0d5
3aKOHA OOBEMHBIX OTHOILICHUN 708
ra3oB.

35. | ®dusnyecKkrue U XUMUYSCKUE 19.01.2025 bubmoteka [IOK
CBOICTBA BOJEI. https://m.edsoo.ru/ff0d5

87a

36. | CoctaB ocHoBanwmii. [lorsTue 00 20.01.2025 bu6mmoreka [JOK
WHIAKATOpax. https://m.edsoo.ru/ffod5

9e2

37. | Boma xak pacTBOPHTEITb. 27.01.2025 bubmmoreka [JOK
HaceimieHubie ¥ HEHACHIILIEHHBIE https://m.edsoo.ru/ff0d5
pacTBopsl. MaccoBas 107151 b40
BEIIICCTBA B paCTBOPE.

38. | [IpakTuueckasi pad6ora Ne 5 mo 28.01.2025 bubmmotexa [JOK

Teme: «[IpuroroBneHne pacTBOpoOB

C ONpeACIEHHON MaCCOBOM JIOJIEH

https://m.edsoo.ru/ffod5
eba
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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/ff0d5eba
https://m.edsoo.ru/ff0d5eba

PacCTBOPEHHOI'O BELIECTBAY.

39. | KouTpoabHasi padora Ne2 mo 2.02.2025 bubmnorexa [JOK
Teme: «Kuciaopoa. Bogopos. https://m.edsoo.ru/ff0d6
Bonmay. 342

40. | Okcuapl: cocTaB, KiIaccUpUKaIHs, 3.02.2025 bubmoteka IIOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d6

64e

41. | [lomydyeHue U XUMUYECKHE 9.02.2025 bubmmorexa [{OK
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d6
aM(pOTEePHBIX OKCHUIOB. 64e

42. | OcHOBaHMS: COCTaB, 10.02.2025 bu6mmoreka IJOK
KJIacCU(UKaIMs, HOMEHKJIATypa. https://m.edsoo.ru/ff0d6

7ca

43. | [lomydyeHue u XUMUUECKHE 16.02.2025 bubmmoreka [JOK
CBOICTBAa OCHOBaHUI. https://m.edsoo.ru/ff0d6

7ca

44, | KucmoTsl: cocTaB, KilacCupUKaIs, 17.02.2025 bu6mmoreka [JOK

HOMEHKJIaTypa.

https://m.edsoo.ru/ffOdfe
e2
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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/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

45. | [lonyyeHue U XUMHUYECKHE 23.02.2025 bubnnorexa HOK
CBOICTBA KHUCIIOT. https://m.edsoo.ru/ffOdfe

e2

46. | Conu (cpemnue): HOMEHKIIATYpa, 24.02.2025 bu6mmorexa [JOK
CIOCOOBI TOJTYUYCHHUS, XUMUIECKHIE https://m.edsoo.ru/00ad9
CBOMCTBA. 474

47. | lIpaktuyeckas pabora Ne 6. mo 2.03.2025 bubmorexa [JOK
Teme: «Perenne https://m.edsoo.ru/00ad9
HKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUN.

48. | I'eneTndeckast CBsI3b MEXIY 3.03.2025 bu6moteka [HOK
KJIacCaMu HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9
COEIMHEHM. as0

49. | O000IIEHNE U CUCTEMATH3 AN 9.03.2025 bu6mmoreka [JOK
3HAHH. https://m.edsoo.ru/00ad9

ch2

50. | Konrpoabnas padora Ne3 no 10.03.2025 bubmmoreka [{JOK

TeMme: "OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HEOPraHWYECKUX COCIMHEHUN".

ela

51. | IlepBble MONBITKH KJIAcCUPUKALIUN 16.03.2025 bubmorexa [JOK
XMMHYECKUX 3JIeMeHTOB. [ToHsTHE https://m.edsoo.ru/00ad9
0 rpymnmax CXOJHBIX 3JIEMEHTOB. ffa

52. | Ilepuonnyeckuii 3aK0H U 17.03.2025 bubmorexa [JOK
[Meproanueckas cuctemMa https://m.edsoo.ru/00ada
XAMUYECKUX deMeHToB 1. 1. 52c
Menneneesa.

53. | [lepuoibl, rpyIIIibl, MTOATPYIIIHI. 30.03.2025 bubmmorexa [{OK
https://m.edsoo.ru/00ada
52¢

54. | Ctpoenue atomoB. CocTaB 31.03.2025 bubmmoreka [JOK

aTOMHBIX siiiep. M30Torbl. https://m.edsoo.ru/00ada
342
55. | CTpoeHue NEKTPOHHBIX 000JI0UYEK 6.04.2025 bubmmoreka [JOK
aToMOB 1eMeHTOB [leproaudeckoit https://m.edsoo.ru/00ada
cuctemsl JI. Y. Menneneesa. 6bc
56. | XapakTepuCcTUKa XUMUYECKOTO 7.04.2025 bubmmoreka [{JOK

DJIEMCHTA 110 €TI0 IIOJOXCHHUIO B

https://m.edsoo.ru/00ada
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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
https://m.edsoo.ru/00ada824

[lepnognueckou cucreme /1. 1.

824

Menneneesa.
57. | 3nauenue Ilepronuueckoro 3akoHa 13.04.2025 bu6mmoreka [JOK
IUTSL Pa3BUTHS HAYKU U TIPAKTHKH. https://m.edsoo.ru/00ada
. 1. MenneneeB — y4€HBIH, 96e
neJaror v rpakJ1aHuH.
58. | DnEeKTPOOTPHUIIATETHFHOCTh ATOMOB 14.04.2025 bu6moreka [JOK
XAMHYECKUX JIEMEHTOB. https://m.edsoo.ru/00ada
ab8
59. | MonHast XuMH4YeCKasi CBSI3b. 20.04.2025 bubmoteka [IOK
https://m.edsoo.ru/00ada
c34
60. | KoBanenTHas nmoysipHast 21.04.2025 bubmmoreka [JOK
XUMHYCCKAsl CBSI3b. https://m.edsoo.ru/00ada
ab8
61. | KoBanenTHas HenmoysipHast 27.04.2025 bubmuoreka [JOK
XHUMHYECKast CBSI3b. https://m.edsoo.ru/00ada
ab9
62. | CTenieHb OKMCJICHUS. 28.04.2025 bu6morexa IJOK
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00ada
e28

63. | OKUCIUTENbHO- 11.05.2025 bubmmoreka [JOK
BOCCTAHOBUTEJIEHBIC PEAKIINH. https://m.edsoo.ru/00adb
076
64. | OxucauTenu 1 BOCCTAHOBUTEH. 12.05.2025 bubmmoreka [JOK
https://m.edsoo.ru/00adb
076
65. | KourpoubHas padora Ne4 no 18.05.2025 bu6moteka [HOK
Teme: «CTpoeHHUe aToma. https://m.edsoo.ru/00adb
XHUMUYECKAs CBA3bY. 486
66. | PesepBHblii ypok. O600IIEHNE U 19.05.2025 bubmmoreka [JOK
CHUCTEMAaTU3AIIMs 3HAHUH. https://m.edsoo.ru/00adb
33c
67. | PesepBublit ypok. O6o0mIeHHE U 25.05.2025 bu6moteka [HOK
CHUCTEMAaTU3AIIMs 3HAHUH. https://m.edsoo.ru/00ad9
ch2
68. | PezepBHblil ypok. O6001IEHNE U 26.05.2025 bubmmoreka [{JOK

CUCTEMATH3allisA 3HAHUM.

https://m.edsoo.ru/ff0d6
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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

1c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68
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https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJANYECKOE OBECMTEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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