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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueii mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTro mpeameTa «XUMHUA» B
oOpazoBaTeIbHbIX opranu3amnusax Poccuiickoit deaepaiuu.

[Iporpamma 1Mo XuMuM [Oa€T MpEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3yYeHUs MPeIMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTpatOT (POPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU ECTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroumxcs;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYYEHMHM XHMHUHM OOECHEUYMBAIOTCA CIECHU(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHATHI XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUpOBaAHA HA OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHuro. ColepkaHue CKIaIbIBa€TCsl U3 CHUCTEMBI
HNOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuun. OO0€ 53THU CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO MPUHLHILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAKOTCA HA OCHOBE AMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEA0BATENBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITIOJIHASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CUCTEeMHOM MPUPOIbl, IEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPUBJICUCHUEM 3HAHUMN U3
paHee M3Yy4YEeHHBIX Y4eOHbIX mpeameToB: «Okpykawomuid Mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO N3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4eOHOTr0 MpeAMEeTa COCTOUT B (POPMHUPOBAHUHU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHH K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMHUYECKUX PEaKIuil, B
(bopMUPOBAaHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUYEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON ACSITENbHOCTA, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHtsl ¢ BEUIECTBAMH B [IOBCETHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYCHHE MPUOOPENTU TaKUE 1IN, KaK:

— (¢$opMUpOBaHHE WHTEIICKTyaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUH
XUMHH, TPUMEHATh UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JIeSITEIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJ1eco00pa3HOT0 TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OO1ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HECIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEIOBEKAa. XMMHSI B CHCTEME HayK.
Tema u BemecTtBa. (PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J1€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemiecTB. OTHOcHTENNbHAsE aToOMHasi macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COETUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas PEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XHMMHUUYecKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUS, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpaileHus: ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4YEHUE CIOCOOOB Pa3JEeNICHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OYHUCTKH MOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHSI  OTbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJEIel MOJIEKYII
(I1IapOCTEepPKHEBBIX ).

BaxkHelue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B HOpupoje, (uU3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucimopoaa. CrocoObl
NOJIyYeHHUs] KuclopoAa B JabopaTopuud W TIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO d(eKTa, pa3pynieHue 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPABHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens. PacTBOpEIL.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knaccudukaims
OKCHUJIOB:  coyieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHBIE, aM@oOTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHOcTM MetaimioB H. H. bekerona.
[Tomy4yeHune KucIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKAHUS KUCIOPOAA B BO3AYyXE, IMOJIyUYCHHE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCU0B U OITUCAHUE
WX CBOMCTB, TMOJy4eHUE, COOHMpaHHWE, paclo3HABAaHUE W U3YYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pAacTBOPEHMsI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAHUIECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U LIEN0YEH, N3YUEHNE B3aUMOJEHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPTaHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KIAcCU(PUKAMKU XUMUYECKUX djeMeHToB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckunii 3axoH. [lepnoandeckas cucTeMa XMUMUYECKUX 3JIEMEHTOB /1.
. Menaeneea. Koporkonepuoanas u JiuuHHonepuoanas popmel [lepuoguueckoi
cucteMbl xumudeckux snemeHToB . M. Mengeneea. Ilepuonbl W TpyIiibl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnextponsl. CtpoeHune
ANIEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKUX  BJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuoanueckoi cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUs pPAANyCca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalleHTHas (ToJisipHass W HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHATHI: HAYYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, 00BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIUYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HbIE
MCKOMNAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. [lepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHsATHE O XMMHUYECKOM paBHOBecUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PpEaKIUH M TMOJIOKEHUE XUMHYECKOTO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HUCIOJB30BAHUEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUAIIMY KUCIIOT, HIeJI0uel U coJiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
NPU3HAKM TNPOTEKAHMsS] peakui HMOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEeHUe, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  MOMOIIbBIO
KAUECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanbl U MX coeinHeHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsHas KHUCIIOTa,
XUMUYECKHE CBOMCTBA, TMOJy4YeHHe, mpumeHeHue. JleiictBue xjopa H
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIOBeKa. BaskHelme X10puabl U UX HaX0XKIEHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pu3ndecKue U XUMUYECKUe CBONCTBA (0011IKe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKlMH, JIeKalue B OCHOBE
IPOMBIIIIEHHOTO CIIOcO0a IMOJIy4eHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHOM
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue ceppl M €€ COEIMHEHUH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXarolllel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paCHpOCTPAHEHHE B MPUPO/IE,
bu3ngecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydYeHHE, (QU3MYCCKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxecun gocdopa
(V) u dochopnas kucnora, Ppuznueckue M XUMHYECKHUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBEe MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, AJTIOTPOITHbIE MOIU(PUKALIIH,
pacrpocTpaHeHue B npupoje, Gu3ndeckrue U XUMUYECKHE CBOMCTBa. AcopOius.
Kpyrosopor yriepoga B mnpupone. Oxcuuabl yriepoga, ux (unyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYEHUE U
pUMEHEHUEe. DKOJIOTHYEeCKHe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0Te3a TJ00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCJIOTa U €€ COoJiu, UX (PU3NYECKUE W XUMHUYECKHE CBOMCTBA, MOJIYUYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIECTBAX KaK O COSAUHEHUSIX
yriepojia (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOIHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBoIax — U X
ponM B OKM3HM 4YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJIyYEHUE W
npumeHenue. CoenuHenus KpeMHwus B nmpupojie. Oo1mure npencraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIILJICHHOCTH. BakHel1ne CTpOUTENIbHbIE MaTepHallbl: KepaMmMHuKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAUE€CTBEHHBIX PEAKIMI HA XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3Y4EHUE XUMUUYECKIX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, docdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMu a30THBIX
U GocPopHbIX yAOOpEeHUH, NOdyyeHHe, coOupaHue, paclo3HaBaHUE U M3yYEHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHHS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeEIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU pacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOras3a, IOIYyUYEHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOWCTB YIJIEKHUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJibl 1 MX COEIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAl
HampsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[[enounbie MeTambl: nonoxkeHne B [leproanueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B MIPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCUIBI HaTpusi W Kanus. llprMeHeHue IIEeNOYHbIX METAIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUHW: TOJOXKEHUE B
[lepnognueckon cucreMe xuMuueckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. PU3HuecKre U XUMHUYECKHE CBOKWCTBA MarHus



KaJbI[usl. BaxkHeiiime coeuHeHNs KanbIus (OKCUT, TUIPOKCU/T, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AsnroMuHUA: nosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXoXxAeHWE B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aTOMa, HaXOXJIeHUE B mpupoac. Pu3MyYecKue Hu
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, TUIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTaTOB KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJablIHs, aJIOMUHUS, ITMHKA, Keme3a (1)
u xenesa (II), menu (II), HaOmromeHHME W omHMCaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ay No TeMe «Baxnewnmme
METAaJIJIbl U UX COCAMHCHUSD.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJI30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0ImyCTUMAst
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrH4eCKuX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemuuwie céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MpU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIB30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BELIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas]
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B Xoie OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIA3ALMHN 00YYarOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHWS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMalnuei o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOMCTBE MUpPA U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMOITOMOIITH B MPOIIECCEe 3TOM YyUeOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBO€ TOBEJACHHWE W TMOCTYNKM CBOUX TOBApHUIIECH C TO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MIOCIIEICTBUM MTOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOIBI, B3aUMOCBS3SIX YEJIIOBEKAa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KyJbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIEIOBATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM MO  XHWMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCHoHaIbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOE OTHOIICHHUE K TPUPOIEC KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuUJ1 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HAHHS TJIOOAJBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbLHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMylia M YypaBHCHHUE
XUMHUYECKON PeaklMi — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABJICHUS, MOJyJaeMyIO0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XO€ AUaliora U (WIN) TUCKYCCUH) TIO CYILIECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALUIO
pe3yJIbTaTOB BBHIMOJIHEHUSI XUMUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a0b0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX HHTEPECOB M COTJIacOBaHUs
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Harboee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IOJYUYECHHOIO PE3YJbTAaTa 3asBICHHOM LIEJIH, YMEHHUE
MCIIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNEUCTBUN, crIenupuIecKkue Il TpeAMETHOW oOmacth «XHUMHS», BHUIBI
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITNXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJi1 BeIlIeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€eHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyr ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», manbsie u
OOJNbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMuueckmx snementoB . U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011ee YMCII0 SJIEKTPOHOB U
pacrmpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKUE SJIEMEHTBHI, HEOPraHWYEeCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIIHMH
BEILIECTB, M0 TETIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO 3JeMeHTa MO0 (opMyse COEIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN peaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTeMaTu3aluio, Kilaccudukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3Y4YEHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMo3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIMPOBAHWE, SKCIICPHUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe mpaBWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Booposa M KHUCIOpOJa), MPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCOBOU J0JIel PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U TMPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI TI0 PACTO3HABAHUIO PACTBOPOB IENOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  pPAacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peeTka, Koppo3usi METauioB, CIUIABHI,
CKOPOCTh XMMHUYECKOW peaKUuHu, MPENEIbHO JOMYyCTUMAas KOHIIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATH U XapaKTepU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pazinuaTh MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnodouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUH B Mpejenax MajblX MNEPUOJIOB U
TJIABHBIX HNOJATPYMI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Yy4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHCIUPUICCKHE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
MIPpUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »3jeMeHTa Mo ¢Gopmylie COeAMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKInu;

COOJTI0IaTh TIPAaBUIIA MTOJIB30BAHNS XUMUYECKOHN TIOCYI0H 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO J1IAOOPATOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpPOMUI-, HUOAMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISBICHUE IIPUUYNHHO-
CJICICTBEHHBIX CBSI3€W — /I U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaknuii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanueie Tpakrieckue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuUMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bubnunoreka LIOK
MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BelecTBa 1 XuMH4ecKue 15 | 1 bubnuoreka [{OK
peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsatue o kucinorax 2 0 | bubmmnoreka HOK
MU COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bubnnorexa [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 | | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bu6numoreka [IOK
3.1 XHMHUYECKUX djieMeHToB /1. U. 7 hitps://m.cdsoo.ru/Ti41837c
Mennene-eBa. CTpoeHue
aroMa
XuMHuyecKas CBI3b.
39 0 3 bu6numoreka [IOK
' KHCIHTEIIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bubnuoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
p 3 bubnuoreka [IOK
C3CPBHOC Bpemit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumMeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
11 [ToBTOpeHwue u yriayOneHue 3HaHUN 5 | 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 0 | bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubamorexa LOK
' py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX Bt oK
23 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 0 1 nommoreka Il
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
24 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [TOK
' . Py ) poaL https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/lJIbI M MX CO€IHHEHUS

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 B a ¥ MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
' cliecTs P . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p - 3 bubnunoreka LIOK
C3CPBHOC BpC https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoaunuyecTBO 4acoB
Jara
I Bc  Konrtpo MpaxkTn
Tema ypoka H3y4 JeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE PECYPCHI
/ er JIbHbIE yecKue
eHHusA
I 0 padoThbI padoThbI
Hpenmer bubmmoreka LIOK https://m.edsoo.ru/ff0d210c,Ypox (POL)
xumun. Posb https://resh.edu.ru/subject/lesson/152 1/main/,Ypok (AKmacc)
1 XUMHU B )KU3HU 1 0 0 https://www.vaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
gejoBeka. Teia poniatiia-i-teoreticheskie-predstavleniia-15840/predmet-khimii-26581/re-
M BeEIIeCTBa Tcd9fe33-1e47-4ea6-8904-98fdb2507000
onsTre o bu6nuoreka [{OK https://m.edsoo.ru/ff0d227¢e.ypok (MHDOYpOK)
https://infourok.ru/konspekt-uroka-po-himii-na-temu-metodi-poznaniya-v-
METOZIax L
2 HOSHAMMS B 1 0 0 himii-klass-1265679.html.Ipe3entauns (MHpOypok)
https://infourok.ru/prezentaciya-predmet-himii-metody-poznaniya-v-himii-8-
XAMHH klass-4554705.html
[IpakTnueckas
paborta Ne 1
«ITpaBuia
paloThI B
J1abopaTopuu u
3 __p p 1 0 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d23dc
MIPUEMBI
oOpareHus ¢
1a60paTOpPHBIM
obopyoBaHue

M»




Ywucteie
BCIIECTBA U
CMECH.
CnocoObl
pazneneHus
cMmeceit

bubmuoteka [{OK https://m.edsoo.ru/ff0d26c¢a,lpesenranus (MapOYpOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-chistye-veshestva-i-smesi-
sposoby-razdeleniya-smesej-5307354.html

[IpakTnueckas
pabora No 2
«Pa3nenenue
cMmeceit (Ha

bubmuoreka I{OK https://m.edsoo.ru/ff0d28¢8

npuMepe

OYHCTKHU

MOBApEHHOM

COJIN )»

ATOMBL 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d2a6¢. Ipesenraius (MapOYpOK)

MOJIEKYJIbI https://infourok.ru/prezentaciya-po-himii-atomy-i-molekuly-8-klass-
4533903.html

XuMHu4ecKkue

3JIEMEHTBHI.

3naxi bubnmoreka [{OK https://m.edsoo.ru/ff0d2be8.[pesentarms (MHDOYpOK)

(cumBomb) https://infourok.ru/prezentaciya-po-himii-znaki-himicheskih-elementov-klass-
947051 .html

XUMHUUYECKUX

3JIEMEHTOB

[TpocTeie u bubnmoreka [{OK https://m.edsoo.ru/ff0d2a6¢.Ipesenraius (MapOypok)

CJIOKHBIC https://infourok.ru/prezentaciya-po-himii-prostye-i-slozhnye-veshestva-

BEILECTBA 8klass-4950189.html

AToMHO-

MOJIEKYJISIPHOE bubnuoreka [{OK https://m.edsoo.ru/ff0d2d50

y4YeHHUE




10

11

12

13

14

3akoH
IIOCTOSHCTBA
cocraBa
BCIIIECTB.
XuMudeckas
dhopmya.
Banentnocts
aTOMOB
XUMHUYECKHUX
9JIEMEHTOB

OTHOCcHUTENIBHAS
aToMHas Macca.
OTHOCHUTENIBHAS
MOJIEKYJISIpHAS
Macca

MaccoBas 1ois
XUMHYECKOTO
DJIEMEHTA B
COCJIMHEHHU U

Komunuectso
BEILECTBA.
Mouns.
MounsipHas
Macca

duznyeckue u
XUMHUYECKHE
SIBJICHUSL.
XuMuueckas
peaxkuus

bubmuoteka [{OK https://m.edsoo.ru/ff0d2eae. [Ipesenraims (MuabOYpOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-zakon-postoyanstva-

sostava-veschestv-himicheskie-formuli-klass-2219573.html

bubnmoreka [{OK https://m.edsoo.ru/ff0d323c,Ipesentamus (MuaDOYpOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-himicheskie-formuli-

otnositelnaya-atomnaya-i-molekulyarnaya-massi-klass-1953406.html

bubnuoteka [{OK https://m.edsoo.ru/ff0d350c.IIpesenranus (Mudoypok)
https://infourok.ru/prezentaciya-k-uroku-himii-klassa-massovaya-dolya-

elementa-v-soedinenii-3317385.html

bubnuoreka [{OK https://m.edsoo.ru/ff0d5230.IIpesenraus (Mudoypok)
https://infourok.ru/prezentaciya-k-uroku-po-himii-v-8-klasse-kolichestvo-

veshestva-mol-molyarnaya-massa-4516320.html

bubnuoreka L{OK https://m.edsoo.ru/ff0d37fa,lTpezenrarms (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-fizicheskie-i-himicheskie-
yvavleniyahimicheskie-reakcii-klass-486473.html




[Ipusznaku u

YCIOBUSA bubmuoreka [{OK https://m.edsoo.ru/ff0d3al6.IIpesenranus (Mudoypok)
15 IIPOTEKAHUS https://infourok.ru/prezentaciya-k-uroku-himicheskie-yavleniya-usloviya-i-

XUMHUUYECKUX priznaki-protekaniya-himicheskih-reakciy-klass-3890256.html

peakuuii

3aKkoH

COXpaHEHUs

MACCEL bubnuoreka L{OK https://m.edsoo.ru/ff0d3b88.Ipesenrarus (Mudoypok)
16 BEIIECTE, https://infourok.ru/prezentaciya-po-himii-na-temu-zakon-sohraneniya-massy-

veshestv-himicheskie-uravneniya-8-klass-5350099.html

XUMUYECKHe

ypaBHEHUSA

Brrunciaenus

KOJINYECTBA,

Macchbl bubnuoreka L{OK https://m.edsoo.ru/ff0d5708.IIpesenramus (Mudoypok)
17 BEILIECTBA 10 https://infourok.ru/prezentaciya na temu raschety po himicheskim uravnen

YPaBHEHHUAM iyam-118311.htm

XAMUYECKHAX

peakuui

Knaccudukanu

I XUMHUYECKUX

peaxiun bu6mmoreka IIOK https://m.edsoo.ru/ff0d3f34.Ipesentamus (Mudoypok)
18 (coemuHeHus, https://infourok.ru/prezentaciya-klassifikaciya-himicheskih-reakcij-8-klass-

pasznoxeHus, 4553377.html

3aMEIICHUS,

oOMeHa)

M. B.

TIOMOHOCOE — bubnuoteka L{OK https://m.edsoo.ru/ff0d40c4,Ypok, Mpe3eHTaIHS
19 —— (Mudoypox) https://infourok.ru/obobschayuschiy-urok-himii-v-klasse-po-

OHIUMKJIONCOANUCT

teme-pervonachalnie-himicheskie-ponyatiya-3002531.html




20

21

. O0001EeHnEe U
cHUCTEMAaTH3al!
s 3HAHUN

KonTposbnas
pabora Nel mo
TeMe
«BemectBa u
XUMUYECKUE
peaKIm
Boznyx —
CMECH I'a30B.
Cocras
BO3/IyXa.
Kucnopox —
AJIEMEHT U
pocToe
BEILIECTBO.
O30H

bubnuoteka [{OK https://m.edsoo.ru/ff0d4290

bubnnoreka L{OK https://m.edsoo.ru/ff0d448e.lpesentamms (MHDOYpOK)
https://infourok.ru/prezentaciya uroka himii_v_8 klasse vozduh -

prirodnava_smes gazov-518244.htm

22

23

duznyeckue u
XAMHYECKHE
CBOMCTBA
KHCJIOpO/ia
(peakuu
OKHCJIEHHUS,
TOpEeHHe).
ITousitue 06
OKCHJIaX

Croco0sl
MOJTyYECHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0d4614.Ipesenrarms (MabOYpOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-himicheskie-svojstva-
kisloroda-8-klass-6330479.html

bubnmoreka [{OK https://m.edsoo.ru/ff0d497a,lpesentamms (MuDOYpOK)
https://infourok.ru/prezentaciya-po-himii-poluchenie-kisloroda-2495151.html




KHUCJIOpOAa B
naGopaTopuu u
IIPOMBIIIJIEHHO
CTH.
IIpumeHeHue
KHCII0poAa

24

25

TennoBoit
ekt
XUMHYECKON
peakiuuu,
ITOHSTHE O
TEPMOXHMHYIEC
KOM
ypaBHEHUH,
9K30- B
SHJOTEPMUYECK
WX PEAKIUAX

Tomuuso
(HedTh, yromns u
METaH).
3arpsi3HeHue
BO3/yXa,
CIIOCOOBI ero
MIPEIOTBPAIICH
us

bubnmoreka L{OK https://m.edsoo.ru/ff0d4790.Ipesenraus (MupOypok)
https://infourok.ru/prezentaciyva teplovoy effekt himicheskoy reakcii-
168951.htm

bubnuoteka [{OK https://m.edsoo.ru/ff0d4cda,Vpoxk (AKmacc)
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-

materialov-i-khimicheskikh-reaktcii-232922/prirodnye-istochniki-
uglevodorodov-232927

26

[IpakTnueckas
paborta Ne 3 mo
TeMe

«Ilomyuenue u

bu6mmoteka IIOK https://m.edsoo.ru/ff0d4ae2




cobupanue

KHUCJI0pO/Ja,

HU3y4YECHUE €ro

CBOMCTBY»

Bonopon —

3JIEMEHT U

npocToe bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0,Ypok, mpe3eHTaIus
27 - (Mudoypox) https://infourok.ru/prezentaciya-i-konspekt-uroka-na-temu-

vodorodhimicheskiy-element-i-prostoe-veschestvo-klass-370847.html

Haxoxnaenue B

pupoae

dusznueckue u

XHUMHUYCCKHE

CBONCTRA bubnuoreka L{OK https://m.edsoo.ru/ff0d4dd0.Ipesenramus (Mudoypok)
28 BozOpOIa. https://infourok.ru/prezentaciya-po-himii-svoystva-vodoroda-klass-

3821206.html

[IpumeHeHue

BOJIOpOJIA

TTousrtue o bubnmoreka [{OK https://m.edsoo.ru/ff0d50d2.Ipesenramus (Mudoypok)
29 KHCJI0Tax U https://infourok.ru/prezentaciya-po-himii-v-klasse-pri-izuchenii-tem-kisloti-i-

COJIAX s0li-3809234.html

Crioco0b1 bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0.Ipesenrarms (MabOYpOK)
30 IOJIy4YCHMU https://infourok.ru/prezentaciya-po-himii-8-klassa-na-temu-poluchenie-

BOJOPOJA B vodoroda-i-izuchenie-ego-svojstv-fizicheskie-i-himicheskie-svojstva-

nabopaTopuu vodoroda-4025231.html

IIpaxTrueckas

pabota Ne 4 o
31 o BuGorexa LIOK https://m.edsoo.ru/ff0d442

«ITonyuenue n
cobupanue
BOJIOPO/Ia,




HU3YYCHUEC €TI0

CBOMCTBY»

MonsipHbIit

OOLEM L3O, bubnmoreka [{OK https://m.edsoo.ru/ff0d542e.[pesentamus (MHDOYpOK)
32 aKor https://infourok.ru/prezentaciya-zakon-avogadro-molyarnyj-obem-gazov-

5052487 .html

ABorazipo

Brrunciaenus

00BEMa,

KOJHNYECTBA

BeILlECTBA raza bubnmoreka [{OK https://m.edsoo.ru/ff0d55a0,[pesentarms (MuabOYpOK)
33 110 €r0 https://infourok.ru/prezentaciya-po-himii-molyarniy-obyom-gazov-klass-

U3BECTHOMY 1498447 .html

KOJINYECTBY

BEIIECTBA WU

00BEMY

Beruucnenus

00BEMOB Ta30B

110 YPaBHEHUIO

peaknuu Ha BI/I6JIH9TCKa [HOK httDSZ//I’l:l.edSOO.I'u/fdeS708,H[?636HTa]_[I/I5{ (HH(I)prOK)
34 OCHOBE 3AKOHA https://infourok.ru/prezentaciya-obemnye-otnosheniya-gazov-pri-

himicheskih-reakciyah-5091786.html

00BEMHBIX

OTHOIIICHUH

rasoB

Dusuyeckue u bu6nuoreka LIOK https://m.edsoo.ru/ff0d587a,lpesenraims (MHpOypoK)
35 XUMHUYECKHUE https://infourok.ru/prezentaciya-po-himii-na-temu-voda-fizicheskie-i-

CBOIICTBAa BOJBI himicheskie-svojstva-vody-8-klass-6607442.html

Cocran bubmuoteka L{OK https://m.edsoo.ru/ff0d59e2.Ipesenranus (MupOypoK)
36 . https://infourok.ru/prezentaciya_po himii na temu osnovaniva. opredelenie

OCHOBaHUI.

sostav_nomenklatura klassifikaciya 8 klass-423473.htm




37

[Tonsartue 00
WHIAKATOpaxX

Bonma kak
pPacTBOPUTEIb.
Hacepimenusie u
HEHACHIIIEHHEIE
pPacTBOPBL.
MaccoBas 1oist
BCIIECTBA B
pacTtBope

bubnmoreka [{OK https://m.edsoo.ru/ff0d5b40.Ipesenraius (MadOypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-voda-rastvoritel-rastvory-8-
klass-4099870.html

38

39

40

[IpakTuyeckas
pabota Ne 5 o
TeMe
«IIpuroroBiieH
1€ PacTBOPOB C
ONpeNEIEHHON
MaccoBOU
JoJIen
pPacTBOPEHHOTO
BEILIECTBA»

KonTponsHas
pabota Ne2 o
TeMe
«Kucnopon.
Bonopon.
Boma»

OKcHOBL:
COCTaB,

bu6mmoreka [IOK https://m.edsoo.ru/ff0d5eba

bubnmoreka [{OK https:/m.edsoo.ru/ff0d6342

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e.ypok, Ipe3eHTALINS

(I/IH(boypOI() https://infourok.ru/urok-i-prezentaciya-na-temu-oksidy-
klassifikaciya-nomenklatura-8-klass-4589227.html




KJIaccupuKamms
, HOMEHKJIaTypa

[Tonydenue u

XUMHYECKHUE

CBOWCTBA bubnmoreka [{OK https://m.edsoo.ru/ff0d664e.[Tpesentanus (MHDOYpOK)
41 KMCIIOTHBIX, https://infourok.ru/prezentaciya-po-himii-na-temu-oksidi-klassifikaciya-i-

OCHOBHBIX H himicheskie-svoystva-oksidov-klass-967218.html

aM(OTEepHBIX

OKCHIOB

OcHoBaHU4:

COCTAB bubnmoreka [{OK https://m.edsoo.ru/ff0d67ca,IIpesenraius (MaPOYpOK)
42 ’ b https://infourok.ru/prezentaciyva_po_himii_na_temu_osnovaniya. opredelenie

KlaccHpuKatiA sostav_nomenklatura klassifikaciva 8 klass-423473.htm

, HOMEHKJIaTypa

[Tonyuenue u

HMAHECKIE bubnmoreka [{OK https://m.edsoo.ru/ff0d67ca,lIpesenraius (MaPOYpOK)
43 . https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-osnovaniya-8-klass-

cponetsa - 4243594.html

OCHOBaHUU

Kucnotsr:

COCTAR bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2 Ipesenraims (MubOYpoK)
44 ’ P https://infourok.ru/prezentaciya-k-uroku-himii-v-kl-kisloti-sostav-

fraccHpuranis Klassifikaciya-nomenklatura-fizicheskie-svoystvadoc-3632313.html

, HOMEHKJIaTypa

[Tonyuyenue u

HMUECKIe bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2 Ipesenraims (MubOYpOK)
45 . https://infourok.ru/prezentaciya-k-uroku-himii-v-kl-kisloti-sostav-

cpouctBa Klassifikaciya-nomenklatura-fizicheskie-svoystvadoc-3632313.html

KHCIOT

Comn bubnuoreka LIOK https://m.edsoo.ru/00ad9474,ypok, Ipe3eHTaIus
46 (cpennue): https://infourok.ru/konspekt-uroka-i-prezentaciya-po-himii-v-8-kl-na-temu-

HOMEHKJIATypa, soli-klassifikaciya-nomenklatura-sposoby-polucheniya-

CIIOCOOBI

4991297 .html(Mudoypok)




47

MOJTYyYEHUS,
XUMHUYCCKHUC
CBOMCTBA

[IpakTuueckas
paborta Ne 6.
Pemienne
SKCIIEPUMEHTA
BHBIX 33J1a4 10
TEME
«OcHOBHBIC
KJI1aCcChl
HEOPraHUYECKH
X COEIUHEHUI

bubmuoreka I{OK https://m.edsoo.ru/00ad9b7c

48

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKHU
X COCIMHEHUM

bu6nmoreka [{OK https://m.edsoo.ru/00ad9a50.Ipesenrauus (MHpOYpOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-geneticheskaya-svyaz-
osnovnyh-klassov-neorganicheskih-soedinenij-8-klass-4283555.html

49

O06001IeHne "
CHCTEMATH3AIA
s1 3HAaHUN

bu6mmoreka IIOK https://m.edsoo.ru/00ad9cb2

50

KoHntponbHas
pabota Ne3 mo
TeMe
"OCHOBHBIC
KJIACChI
HEOPraHU4eCcKu
X COeIMHEHUI"

bu6morteka IIOK https://m.edsoo.ru/00ad9ela




[TepBbie
IIOIIBITKU
KJaccupuKanu
U XUMHUYCCKUX

bubmuoreka LIOK https://m.edsoo.ru/00ad9ffa.ITpesentauns (Muboypok)

https://infourok.ru/prezentaciya-k-uroku-pervonachalnye-popytki-

51 DJICMCHTOB. e 1. . .
klassifikacii-himicheskih-elementov-ponyatie-o-gruppah-shodnyh-elementov-

Honsrue o 5446500.html

rpymmax

CXOJHBIX

2JIEMEHTOB

[Iepunonnuecku

M 3aKOH U

[Tepromnueckas bubnmoreka [{OK https://m.edsoo.ru/00ada52c,[pesenTarms (MaDOYpOK)
52 cucreMa https://infourok.ru/prezentaciya-po-himii-periodicheskiy-zakon-i-

XUMHUYECKUX periodicheskaya-sistema-elementov-di-mendeleeva-3432850.html

371€MEHTOB /.

U. Menneneena

ITepronpl, bub6mmoreka LIOK https://m.edsoo.ru/00ada52¢.Ipesentauus (MHDOYypoK)
53 TPYIIIBL, https://infourok.ru/prezentaciya-po-himii-na-temuperiodicheskaya-sistema-

MOJITPYTIITBI himicheskih-elementov-di-mendeleeva-klass-778078.html

Crtpoenue

ATOMOB. CocTan bubnuoteka [{OK https://m.edsoo.ru/00ada342 Ipesenraims (MubOYpOK)
54 ATOMHBIX A1ep https://infourok.ru/prezentaciya-k-uroku-po-himii-klass-stroenie-atoma-

' izotopi-2659380.html

H3oTomm!

Crtpoenue

3JIEKTPOHHBIX

06OI0UCK bubnuoteka [{OK https://m.edsoo.ru/00ada6be.Ipesenranus (MHPOYpOK)
55 ATOMOR https://infourok.ru/prezentaciya-k-uroku-stroenie-elektronnih-obolochek-

atomov-klass-902313.html
3JIEMEHTOB

IIepuonnuecko




i cuctemsl /.
N. MenaeneeBa

XapaKTepuCTUK
a XUMHUYECKOT0
3JIEMEHTA 10

56 O Bubnmorexa LIOK https://m.edsoo.ru/00ada824

MIOJIOKEHUIO B

[Iepunonnuecko

i cucreme /1.

N. MenneneeBa

3HavyeHue

[Iepnonnueckor

0 3aKOHa IS

Pa3BUTHUS HAYKU bu6nuoreka [{OK https://m.edsoo.ru/00ada96e,Ypox (MubOypoK)
57 Y MPaKTUKH. []. https://infourok.ru/konspekt-uroka-na-temu-znachenie-periodicheskogo-

N. Mennenees zakona-dimendeleeva-zhizn-i-deyatelnost-dimendeleevaklass-1171096.html

— YYEHBIH,

rnenaror u

rpak1aHuH

DneKTpooTpuIIa

TEJIBHOCTh bubnuoteka [{OK https://m.edsoo.ru/00adaab8.Ipesenranus (MapOYpOK)
58 aTOMOB https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-

XUMHUYECKUX elektrootricatelnost-himicheskih-elementov-1693744.html

3JIEMEHTOB

Hounnast bu6muoreka LITOK https://m.edsoo.ru/00adac34.Ipesentauns (Muboypok)
59 XUMHYECKas https://infourok.ru/prezentaciya-po-himii-8-klass-k-uroku-ionnaya-

CBA3b himicheskaya-svyaz-4520126.html




KoBanentnas

bu6mumoreka LIOK https://m.edsoo.ru/00adaab8.Ipesentauns (Muboypok)

MOJIApHAs ) ] .. .
60 UMIICCKAS https://infourok.ru/prezentaciya-po-himii-8-klass-o-s-gabrielyan-
kovalentnaya-polyarnaya-himicheskaya-svyaz-5251446.html
CBA3b
KosanenTHast bubnmoreka [{OK https://m.edsoo.ru/00adaab9,[pesenrarms (MHDOYpOK)
61 HenoJsApHas https://infourok.ru/prezentaciya-po-himii-klas-na-temu-osnovnie-vidi-
XUMHUYECKast himicheskoy-svyazi-kovalentnaya-nepolyarnaya-kovalentnaya-polyarnaya-
CBA3b 1888588.html
CremeHn bu6nuoreka L{OK https://m.edsoo.ru/00adae28.[pesenrarms (Uuboypok)
62 OKUCICHI https://infourok.ru/prezentaciya-po-himii-na-temu-stepen-okisleniya-klass-
3203677.html
OKUCINUTEIBHO- bubnmoreka [{OK https://m.edsoo.ru/00adb076.Ypok, Mpe3eHTaIHs
63 = BOCCTaHOBHTEI (Mudoypox) https://infourok.ru/urok-prezentaciya-himii-klass-tema-
BHBIE PEAKLUU okislitelno-vosstanovitelnie-reakcii-1056468.html
Oxucnurenu u bubnuoreka [{OK https://m.edsoo.ru/00adb076.Ipesenraus (Mudoypok)
64 BOCCTAaHOBUTEI https://infourok.ru/prezentaciya-po-himii-na-temu-okislitelnovosstanovitelnie-
Hu reakcii-klass-2283112.html
KoHntponbHas
pabota Ne4 o
TEME
65  «Ctpoenue bubnuoteka [{OK https://m.edsoo.ru/00adb486
aroma.
Xumuueckas
CBSI3bY
Pe3epBHbIit
YPOK.
66 0O06001IeHuEe U bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
CHCTEMATHU3AIU

s 3HAHUN




67

Pe3epBHbIit
YPOK.
O06o061ieHue U
CHCTEMAaTH3aIlH
s1 SHAHUH

bubmuoreka I{OK https://m.edsoo.ru/00ad9cb2

68

PezepBHbIit
YPOK.
O06o061ieHue U
CHCTEMAaTH3allH
s1 SHAHUH

bubmuoreka I{OK https://m.edsoo.ru/ff0d61c6

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




9 KJIACC

peLETOK

Ne KoanuecTBO 4acoB Jara
JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KonTpoabH IIpakTuyec H3Yy4YeH pecypebi
n 0 ble padoThI KHe padoThl U
[Tepuoanueckuii
3aKOH. bubmuorexka [JOK
[Tepuoanueckast https://m.edsoo.ru/00adb59e.Ipesenrauus (MHPOYpOK)
1 cucreMa 1 0 0 https://infourok.ru/prezentaciya-9-klass-himiya-po-teme-
XUMHUYECKUX periodicheskij-zakon-i-periodicheskaya-sistema-d-i-
anemenToB /l. 1. mendeleeva-v-svete-teorii-stroeniya-atoma-5049023.html
Meunneneena
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOICTB
2 XUMHYECKUX 1 0 0 bu6mmoreka [IOK https://m.edsoo.ru/00adb6b6
3JIEMEHTOB
IIEPBBIX TPEX
IIEPUOIOB
Kiaccudukamus bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2 . I1pesenrauus (MHpOypOK)
Y HOMEHKJIaTypa ) : L
3 1 0 0 https://infourok.ru/prezentaciya-po-himii-na-temu-
HEOPraHUYECKUX P . )
klassifikaciya-neorganicheskih-veshestv-9-klass-
BeHICCTR 5312863.html
Bunabr
. bubmuorexa [JOK
XIMITHACCIOH https://m.ed /00adbac6.I1 4|
4 S — 1 0 0 ttps: 'm.e s00.ru/00adbac ,. peseHTaum{.( H(.l)O?/pOK) .
https://infourok.ru/prezentaciya-po-teme-vidy-himicheskoj-
KPUCTAJUIMYECKHUX

svyazi-tipy-kristallicheskih-reshetok-4637364.html




KonTposbnas
pabora Nel mo
TeMe
«IToBTOpEHUE N
yriayoneHue
3HAHUNA OCHOBHBIX
paszaenoB Kypca 8
KJ1acca

Konrponsnas padora (Mupoypok)
https://infourok.ru/kontrolnaya-rabota-po-razdelam-
obobshenie-znanij-po-kursu-8-klassa-himicheskie-reakcii-
himicheskie-reakcii-v-rastvorah-6572165.html

Knaccudpukanus
XAMHYECKHAX
peakuuii mo

bubmuorexa [JOK
https://m.edsoo.ru/00adbceb0.IIpesenrauns (MHDOYpOK)
https://infourok.ru/prezentaciya-na-temu-klassifikaciya-

Pa3IHHBIM himicheskih-reakciy-klass-3262019.html

MpU3HaAKaM

Ilonsitue o

CKOPOCTH

XUMHUUYECKON bu6mmorexa [IOK

peaKuuu. https://m.edsoo.ru/00adbe9a.IIpesenranus (Muboypok)
Ilonsarue o https://infourok.ru/prezentaciya-po-himii-klass-na-temu-

TOMOTEHHBIX U
TeTePOreHHBIX
peaKIusx

Ilonsatue o
XUMHUYECKOM
paBHOBECHH.
dakTopsl,
BIIUSIONTHE HA
CKOpPOCTh
XUMHYECKOH
peaKkuuu u

skorost-himicheskih-reakciy-3233285.html

bubnmoreka [{OK https://m.edsoo.ru/00adc28c,Ypok
(Mudoypox) https://infourok.ru/urok-v-9-klasse-
himicheskoe-ravnovesie-5377297.html IIpe3enTanus

(Mudoypox) https://infourok.ru/prezentaciya-k-uroku-himii-

v-klasse-na-temu-himicheskoe-ravnovesie-1633673.html




ITOJIOKCHHEC

CBETE
MpEeICTaBICHUIN

XUMHUYECKOTO
paBHOBECHUS
bu6mmoreka [IOK
OKUCIUTEIBHO- httos:/fmod J00adeade IT "
9 O — ttps: .m.e s0o.ru/00adca e,. pe3eHT.au.P.m( H(DOYPOK)
LIe DEAKLIII https://infourok.ru/prezentaciya-po-himii-klass-po-teme-
peaxtt okislitelnovosstanovitelnie-reakcii-3236245.html
Teopus
3IIEKTPOJIUTHYECK
OU IMCCOLIMALINH.
10 a tat bu6mmoreka LIOK https://m.edsoo.ru/00adcd68
CuibHBIE U
cirabblie
BIIEKTPOIUTHI
Honibie }]?I/I(SH/I//I OTe(I; ) I_[O/KOO dd448.11 4!
11 ypaBHCHHS ttps: @.e $00.ru/00a f peseHTaL-IT/m( H(OYpOK)
. https://infourok.ru/prezentaciya-po-himii-9-klass-po-teme-
peakuuu ) . ..
ionnye-uravneniya-reakcii-6247963.html
XUMHUYECKUE
CBOICTBA KHUCJIOT
N bu6mmoreka [IOK
W OCHOBAaHUU B
cBeTE https://m.edsoo.ru/00add5d8.Ipesenranus (Mudpoypok)
12 . https://infourok.ru/prezentaciya-po-himii-na-temu-
MPEACTABICHAN . . ) ) ..
5 himicheskie-svoystva-neorganicheskih-soedineniy-v-svete-
0 ed-i-ovr-klass-3874664.html
BIIEKTPOJIUTHYECK
OU McCcoranuu
XUMHUYECKHE
. . bubmuoreka I{OK https://m.edsoo.ru/00add8b2,Ypok
CBOMCTBA COJIEH B } . .
13 (Mudoypox) https://infourok.ru/himicheskie-svoystva-soley-

v-svete-elektroliticheskoy-dissociacii-2933021.html




14

00
AIEKTPOJIUTUYECK
OU qucconUaln

ITonstue o
TUIPOJIU3E COJICH

bubmuoteka [{OK https://m.edsoo.ru/00add9d4

15

O0600111EHE U
cUcTeMaTu3alus
3HaHUHU

bubmuoreka I{OK https://m.edsoo.ru/00addd 12

16

[IpakTnueckas
pabora Ne 1.
«Pemenue
AKCIIEPUMEHTAJIbH
BIX 3a/1a4»

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

17

18

19

KoHntposbnas
pabota Ne2 mo
TeMme
«INEKTPOIUTHYEC
Kasi IMCCOLUALIMSL.
XuMHUYECKue
peakuuu B
pacTBopax»

OOmas
XapakTepUCTUKa
rajloreHoOB.
XUMHUYECKHE
CBOMCTBA Ha
MpUMeEpE XJI0pa
XIJI0pOBOIOPOL.
ConsHas KUCI0Ta,

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

bu6mmorekxa [IOK
https://m.edsoo.ru/00addfe2.ITpesenramms (Uudoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-obschaya-
harakteristika-galogenov-klass-2295229.html

bu6mmoreka [JOK
https://m.edsoo.ru/00ade 104.I1pesenrauus (MHDOYpOK)




XUMUAYECKUE https://infourok.ru/prezentaciya-po-himii-na-temu-
CBOICTBA, hlorovodorod-i-solyanaya-kislota-klass-592667.html
MOJy4YEeHUE,
IIPUMEHEHUE
[IpakTuueckas
paborta Ne 2 o
teme «llomyuenue
20 COJISTHOM bubmuoreka I{OK https://m.edsoo.ru/00ade348
KHCJIOTHI,
HU3y4eHUe e
CBOWCTBY
Beruucnenus mno
YPaBHCHUSAM bubmuoreka [JOK
XAMHUYECKHAX https://m.edsoo.ru/00ade488.I1pesenrauus (MHDOYpOK)
21 peaxiuii, eciu https://infourok.ru/reshenie-zadachesli-odno-iz-
OJIMH U3 reagiruyuschih-veschestv-dano-v-izbitke-po-himii-klass-
peareHToB 1aH B 519547.html
M30BITKE
OOmas bu6mmoreka [JOK
2 XapaKTEePUCTHKA https://m.edsoo.ru/00ade64a,[Tpesenraims (MHDOYpOK)
3eMeHTOB VIA- https://infourok.ru/prezentaciya-k-uroku-elementi-vi-gruppi-
TPYIIIIbI glavnoy-podgruppi-klass-1200616.html
AnnorpomnHsie
MO HUKALH Bu6moreka LIOK
CEpHL. https://m.edsoo.ru/00ade64a,lTpesenraims (MHDOYpOK)
23 Haxoxnenue https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-sera-
cepel U €€ fizicheskie-i-himicheskie-svoystva-allotropiya-primenenie-

COE€INHEHUN B
MIPUPOJE.

klass-1399737.html




24

25

26

27

XuMmudeckue
CBOMCTBA CEpBI
CepoBoniopoj,
CTpOEHHE,
(dbuznveckue u
XAMUYECKHE
CBOICTBa

OKcubl Cephl.
CepHas KuCIOTAa,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

XUMHYECKHE
peakuuu,
JIeXKaIlue B
OCHOBE
MPOMBIIIIEHHOT O
crocoba
MOJTy4YEeHUS
CEpPHOM KUCIIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpPY’Karollen
cpeasl
COCTUHCHHSIMU
cephl
Breruucnenue
MacCOBOM JOJIH

bubmuoreka [JOK
https://m.edsoo.ru/00ade802.Ipesenrarms (Mudoypok)

https://infourok.ru/prezentaciya-k-uroku-himii-serovodorod-
sulfidy-9-klass-4605265.html

bubmuoreka [JOK
https://m.edsoo.ru/00adea28.Ipesenrarms (MHPOYpOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-oksid-
serivi-sernava-kislota-klass-3178572.html

bu6mmoreka LIOK https://m.edsoo.ru/00adec8a,Ypox,
npesenTtaius (Mudoypoxk) https://infourok.ru/urok-po-

teme-ekologicheskie-aspekti-proizvodstva-sernoy-Kisloti-
2972613.html

bubmuoreka I{OK https://m.edsoo.ru/00adec8a




BBIXO/JIa MPOYKTa
peakiuu

O61mas
XapaKTEPUCTHKA
3JIEMEHTOB VA-
rpynnsl. A30T,

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6.ITpesenranus (MaPOYpOK)

28 pacrpocTpaHeHue 1 . . .
B IDHDOLE https://infourok.ru/prezentaciya-po-himii-po-teme-elementy-
PHPOZE, va-gruppy-9-klass-5583122.html
buznveckne u
XUMHUYECKHE
CBOICTBa
AMMMak, ero
bubmuoreka [JOK
buznveckue u
https://m.edsoo.ru/00adf004.Ipesenrauns (MHDOYpOK)
XUMHUYECKHE . ) ..
29 cBOMCTEA 1 https://infourok.ru/prezentaciya-po-himii-klass-po-teme-
’ ammiak-fizicheskie-i-himicheskie-svoystva-poluchenie-i-
NoMyHCHAC 1 primenenie-3467507.html
IIPUMEHEHNE
[IpakTnueckas
paborta Ne 3 o
TeMe «Ilonyduenue
30 Y 1 Bu6miorexa [IOK https://m.edsoo.ru/00adf180
aMMHMaKa,
H3y4YEHUE Ero
CBOMICTBY
A30THas KHCJIOTAa, bubmuoreka [JOK
31 e€ pusmdeckue u | https://m.edsoo.ru/00adf306.Ipesenrauus (MHDOYpOK)
XUMHYECKUE https://infourok.ru/prezentaciya-po-himii-azotnaya-kislota-i-
CBOICTBa eyo-svoystva-klass-1844596.html
1 Hcnonp3oBanne 1 bu6mmoreka [IOK

HUTPATOB U COJIEH

https://m.edsoo.ru/00adf5 18.I1pesenrauuns (MHpOYpOK)




aMMOHUS B
KauecTBe
MUHEPaJIbHBIX
ya0OpeHui.
XuMH4YeCcKoe
3arpsi3HEHUE
OKpY Karoleun
cpelbl
COEIMHEHUSIMU
azoTa

docdop. Oxeun

https://infourok.ru/prezentaciya-azotnye-udobreniya-himiya-
9-klass-bolshakova-mariya-6432995.html

docdopa (V) u
dbochopras bubnmoreka [JOK

33 KHCJIOTA, https://m.edsoo.ru/00adf68a.ITpesentanus (MHaDOYpOK)
busnueckue u https://infourok.ru/prezentaciya-po-himii-na-temu-oksid-
XUMHUYECKUE fosfora-v-fosfornaya-kislota-9klass-6461032.html
CBOMCTBA,
MOJy4YeHUE
Hcnonb3oBanue
¢dbocdaroB B
Ka4yeCTBE
MHHEpATSHEIX bub6nuorexa [IOK

34 y106peHHil. https://@.edsoo.ru/OOadfc20,'Hpe3eHT.au.I/.m (Uudoypox)
3arpsi3HeHue httgs://mfourok:ru/prezentac1va-po-h1@11-9-klass-fosfor-
— oksid-fosfora-kislota-fosfaty-udobreniya-6081131.html
cpeasl
dbocharamu

35 VYrnepon, bu6mmoreka IIOK https://m.edsoo.ru/00adfd9c, Ypok,
pacrpocTpaHeHHe npeseHTanus (Muapoypok)




B IIPUPOJIE,
¢buznveckue u
XUMHUYECKHE
CBOMCTBA
OKcuapl
yriepoja, ux
¢busnveckue u

https://infourok.ru/tehnologicheskaya-karta-i-prezentaciya-k-

uroku-himii-v-klasse-uglerod-ego-fizicheskie-i-himicheskie-
svoystva-3280834.html

XUMHUYECKHE
cBOMCTEA bu6mmoreka LIOK https://m.edsoo.ru/00adfebe,Ypox,
36 ' npesenrtanyst (Mudoypok) https://infourok.ru/urok-po-
DKOJIOTUYECKUE . ; .
teme-oksidi-ugleroda-i-prezentaciya-k-uroku-1072335.html
poOJIEMBI,
CBSI3aHHEIE C
OKCHIOM
yraepoaa (IV)
VronbHas EI/I6JII/IOTCK21 LHOK ) ;
37 KHCTOTA I 68 ttps.//@.edsoo.ru/OanOO C,'HDEBeHl?aI_I-I-/IH (Mudoypoxk)
o https://infourok.ru/prezentaciya-po-himii-na-temu-ugolnaya-
kislota-i-eyo-soli-9-klass-4195678.html
[TpakTnueckas
pabota Ne 4 o
teMme "[lonydenne
38 YTJIEKHUCIIOTO ra3a. bubnuoreka [{OK https://m.edsoo.ru/00ae027e
KauecTBennas
peakius Ha
kapOoHaT-1oH"
[TepBonauanibHBIE
MMOHATHS 00
39 bubmuoreka I{OK https://m.edsoo.ru/00ae054¢
OpraHU4YeCKHUX

BCIICCTBAX KakK O




40

41

42

COCIMHEHUSIX
yriaepona

Kpemnuii u ero
COCIMHEHMUS

[IpakTnueckas
pabora Ne 5.
Pemenne
SKCIEPUMEHTAJIbH
BIX 33/1a4 10 TEME
«Baxnenmmue
HEMETAJIbI U UX
COEIUHEHUS»

KonTponbhas
pabota Ne3 1o
TeMe
«Baxnenmmue
HEMETaJTbl U X
COETUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a.IIpesenranus (MubOypoK)
https://infourok.ru/prezentaciya-po-himii-na-temu-kremniy-i-
ego-soedineniya-klass-3586580.html

bu6mmoreka LIOK https://m.edsoo.ru/00ae0bf2

bu6mmoreka IIOK https://m.edsoo.ru/00ae0e18

43

OOmas
XapaKkTepHUCTUKA
XUMHYECKHUX
DJIEMEHTOB —
METAaJJIOB.
Merannuueckas
CBSI3b U
MeTaJiInyecKas
KPUCTAJUIMYECKAst

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e.[pesenraims (MHDOYpOK)

https://infourok.ru/prezentaciya po himii_metally-
152194 .htm




peueTKa.

duzndeckue
CBOMCTBa
METaJIJIOB
XUMUYECKUe
CBOICTBA
MCTAILIIOB. bu6mmoreka [JOK
A4 T —— https://@.edsoo.ru/Oanl 156,.HD63GHTaLII/I5{ (HH@YPOK) )
st pa https://1nfourok.rP/prezentacwa—na—temu-elektroh1mlchesk11—
. ryad-napryazhenij-metallov-4703809.html
HaNpsHKEHUN
METaJIJI0B
Oo6mmue crocoOb!
MOJy4YECHUS
METaJIJIOB.
Cnnassl.
Brruucnenus mo bu6mmorexa [IOK
45 YPpaBHECHUSAM https://m.edsoo.ru/00ael 156,Ipesentarms (MabOYpOK)
XUMHUYECKUX https://infourok.ru/prezentaciya-po-himii-9-klass-obshie-
peakuuii, eciu sposoby-polucheniya-metallov-4317568.html
OJIMH U3
peareHToB
COAEPKUT
MPUMECH
TomsiTie o bubmuoteka [{OK https://m.edsoo.ru/00ae1278.Ypok,
46 KOPPOSHH npe3e§TauHﬂ (I/I.H(boypo'K)'bttps://infourok.rgﬂ(onspekt-
METAILIOR uroka-i-prezentaciya-po-himii-na-temu-korroziya-klass-
1719807.html
47 [Ilemounbie bubmuoreka [{OK https://m.edsoo.ru/00ae14b2,Ypok,
METaJlIbI npesenTaius (Mudoypoxk) https://infourok.ru/konspekt-




uroka-i-prezentaciya-po-himii-na-temu-harakteristika-
shelochnyh-metallov-9-klass-4124171.html

but6mmoreka [IOK https://m.edsoo.ru/00ae14b2.Ypok

Oxcunsl n o -
(AKmacc) https://www.yaklass.ru/p/himija/9-klass/khimiia-
48 TUAPOKCHIBI . o
S metallov-163805/shchelochnye-metally-i-ikh-soedineniia-
P 163806/re-deelf3e5-c265-4673-b278-4b92db09al3f
[llenouno3zemensH bubmuoreka [JOK
49 bIC METAJLJIbI — https://m.edsoo.ru/00ael5e8.Ipesenraus (MHDOYpOK)
KaJIbILIUHA U https://infourok.ru/prezentaciya-k-uroku-magniy-i-
MarHuu schelochnozemelnie-metalli-3775378.html
. bubmuoreka [JOK
Baneiime https://m.ed /00ael5e8.I1 "
50 e — ttps: @.e soo.ru/00aelSe ,. De3€H"-FaI.II/I$I ( H(b(.)ypo.K)
CAUTB LS https://infourok.ru/prezentaciya-kalciy-i-ego-soedineniya-
1 klass-828417.html
Ypox (Mudoypok) https://infourok.ru/konspekt-uroka-
0O0001IeHne 1 obobshenie-i-sistematizaciya-znanij-po-teme-metally-i-ih-
51 cUCTEeMaTH3aIus soedineniya-5323889.html.[pesenraius (Madoypok)
3HAHUH https://infourok.ru/prezentaciya-aukcion-znaniy-po-teme-
metalli-i-nemetalli-1847284.html
N bubmuorexa [JOK
JKécTtkocTh BOMBI httos//m.od 100401886, o )
5 H CIIOCOGEI 8 ttps: @.e soo.ru/00ae : pe3eHTaggﬁ HpOYpOK
S—— https://infourok.ru/prezentaciya-po-himii-9-klass-po-teme-
yerp zhestkost-vody-i-sposoby-ee-ustraneniya-4636617.html
IIpaxTrueckas
pabota Ne 6 o
53 teme "XKeécTkocTh bubnmoreka [{OK https://m.edsoo.ru/00aelae8

BOJBI U METOABI
e€ yctpaneHus"




bu6mmoreka [JOK

54 AnroMuHuH https://m.edsoo.ru/00ae1c64.Ipesentamus (MHGOYPOK)
https://infourok.ru/alyuminiy-prezentaciya-klass-815666.html
AmdoTeprbie bubmuoreka [JOK https://m.edsoo.rl%/OF).ae1064,VO0K
. (AKnacc) https://www.yaklass.ru/p/himija/8-klass/klassy-
55 CBOMCTBA OKCHJIA . A ) .
N — neorganicheskikh-veshchestv-14371/amfoternye-gidroksidy-
APOKCHA 15256/re-ca316474-dabe-4287-ace3-8d33488ce06a
bubmuoreka [JOK
56 Keneso https://Tn.edsoo.ru/Oanld86,.Hpe3eHT.aLTI./m (Muadoypox)
https://infourok.ru/prezentaciya-po-himii-dlya-klassa-na-
temu-zhelezo-i-ego-svoystva-2293060.html
Oxcupl, bubmuoreka I{OK https://m.edsoo.ru/00ae35e6,ypok
57 TUJIPOKCHUIBI U (Mudoypox) https://infourok.ru/konspekt-uroka-po-himii-
conu xenesa (I1) na-temu-oksidy-gidroksidy-i-soli-zheleza-ii-i-zheleza-iii-
u xenesa (I1T) 5069354 .html
O60061eHue u [TpesenTamus (Madoypok)
58 cUcTeMaTHu3alus https://infourok.ru/prezentaciya_k uroku v 9 klasse po te
3HAHUH me_zhelezo-326625.htm
IIpaxTrueckas
pabota Ne 7.
Pemienue
SKCIIEPUMEHTAJIBH
59 P bu6mmoreka IIOK https://m.edsoo.ru/00ae3de8
BIX 3aJ1a4 II0 TEME
«Baxueinime
MeTaJUIbl U UX
COEIMHEHUI
Brruncnenus mo
60 ypaBHEHUSIM bubnuoteka [{OK https://m.edsoo.ru/00ae1750

XUMHNYECKUX




peakuuii, eciu
OJINH U3
peareHTOB J1aH B
HU30BITKE HUIIN
COJICPKUT
MIPUMECH.
Brrancaenus
MacCOBOH JI0JIU
BBIXOJIa MPOJTyKTa
peakuu

O06006111eHE U

Ypok (Muoypok) https://infourok.ru/obobschayuschiy-
urok-po-teme-metalli-klass-3807091.html.npe3enrarus

61 cucTeMaTu3anus : . :
SHAHM (Mudoypox) https://infourok.ru/prezentaciya-obobschenie-
HaHUU
po-teme-metalli-2528735.html
KoHntposbnas
pabota Ne4 o
Tene Kontponbnas padora (Madoypok)
62 «BakHeie https://infourok.ru/kontrolnaya-rabota-po-teme-metalli-
1539103.html
METAJUIBI U UX
COEIMHEHUSD)
Bemecrtsa n
MaTepralibl B
63 P . bubmuoreka [{OK https://m.edsoo.ru/00ae3f50
MOBCEHEBHOU
JKW3HU YeIoBeKa
XHAMHYECKOE
3arpsi3HEHUE
64 P . bubnmoreka [{OK https://m.edsoo.ru/00ae4270
OKpYKaroleun

cpensl




Ponrs xumMuu B
EIICHUN
65 P

9KOJIOTHUECKUX
pooem

PesepBHbIii ypok.
66 O60061eHue u |

cucreMarmni3anuia
3HAHUH

PesepBHbIil ypoxk.
O60061eHue u

67 H 1
CUCTEeMAaTH3alIHs

3HAHUH

PesepBHbIil ypok.
68 O0600111eHE U |
cucTeMaTu3anus
3HAaHUU
OBIIEE
KOJIMYECTBO
YACOB I10

I[TPOTPAMME

68

bubmuoreka I{OK https://m.edsoo.ru/00ae4270

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

bu6mmoreka LIOK https://m.edsoo.ru/00adb33c

bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kinacc/ Kysnernona H.E., Tutosa .M., I'apa H.H., Axumoneproe o61mectBo «M3narensctBo «IIpocBeienney
» Xumus, 9 kinacc/ ,Kysnernosa H.E., Tutoa .M., I'apa H.H. Axumoneproe o61miectBo «3narenbcTro
«IIpocBemenune»

Xumus:8 Kiacc: yueOHUK 11l yuamuxcs oomeoopazoBatenbubix opranuzanuit/H.E. Ky3uenosa, U.M. Tutosa, H.H.
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Benrana-I'pad
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