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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccutickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE II€JIEN n3yueHusl peaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30M1aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ mzydeHuro. ColiepaHU€ CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHECHUS U TIOJTYyUYEHUS U3Y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMUS B Hayke. M3yueHne XUMUU NPOUCXOAUT C MPUBJICUYCHUEM 3HAHUW W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHniT MHUPOBO33PEHUECKOTO XapakTepa, S3bIKa HAyKH, B MPUOOIIECHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIIbHOMY TPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIECH MPUPOIHOMN CPEbL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTA B COCIMHEHNUN.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeLECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TropeHusi). Oxcunbl. [lpumenenue xkuciopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie ¥ B KU3HU 4enoBeKka. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnyeckue u XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropeHus (rmosxkapa), 03HaKOMJICHHE C 00pa31laMK OKCH/IOB U OTTIHCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00Pa3IOB BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO MCIIOJIb30BAHUE BHUJIECOMATEPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWUTpaIu3aluy, NOJYYEHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OIJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpeneeBa. Ctpoenne aroMoB. XHMHYECKasi CBf3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pazyroT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero nosuoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKMCIeHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTe 0 XuMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii C  HWCHOJb30BAHMEM  METOAA
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3MYHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OINbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue M (puzmyeckue CBOMCTBA
MPOCTBIX BEIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (001IME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyjb(}aT-HuoH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kuciora, Gu3nUecKue U XUMHYECKHE CBOWCTBA, MOJIYUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TEe3a TJI00ATBHOTO TOTEIJICHUs KJMMarta, MapHUKOBBIM 3¢ dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKHUpaX, O€NKax, yriieBoJax — U X
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHs KpeMHus B pupoje. O61mue nmpenctaBieHust 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCEIHEBHOMN KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo 1eUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUAIOB), 00pa3iaMu a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHHUE CBOMCTB YIVIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a4ad MO0 TeMe «BaxHeWlme HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKHMH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEeHUE B mpupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus u



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxiaeHue B mpupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosin kenesa (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MarHus, KaJIbLKs, aTIOMUHUS, IUHKa, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOH HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBbIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YeEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEJNbCKOM KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOIC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJIoIaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3nYHble METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B XO€ Auasiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3ECHTALHUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEIAracMble€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYarOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peaKuus, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpHASI KOBAJICHTHAsI CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY JUJISI COCTaBJICHUS (Popmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sAApa, 00IIee Yo JEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTEILHOM JICSITCIIBHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMo3HaHWs — HaAOMIOJeHNe, W3MEpPEeHHe, MOJAEITUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMyC, peHOI(PTATIEUH, METUIOPAHK

U pyTHE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHWOH, NIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTnyecKas ), KpucTaindeckas pereérka, Koppo3usi METaJllIOB, CTUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBjCHUS Gopmyl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUOIbI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIHME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

IIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIMTEIIBHOM IEITSIIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [IOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecrBa n xuMudeckne 15 1 bubmunoreka IIOK
' peaknuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubmuoreka [JOK
' 00 okcHmax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 8 1 bu6nuorexa [IOK
' U COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6anoreka LIOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI bu6nuorexa [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XHUMHYECKas CBI3b.

3.2 OKHCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

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

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

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

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



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

9 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

Pa3nea 1. BemecTBo U XuMH4YecKne peakiun

[ToBTOpEeHME U YrITyOJICHHE 3HAHUT

1.1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH
' XUMUYECKUX PEaKIUi
13 DNEeKTPONUTHYECKAs TUCCOLUAIIHS.

XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no pazneny

Pazgea 2. Hemeraauibl M UX COeTMHEHU A

061112151 XapaKTCPUCTHKA XUMHUYCCKUX

2.1
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€

COCIMHCHUA

OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u
WX COCJIMHCHUS

KoanuecTBo 4acoB

Bcero

17

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE pecypchl

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

bubmnoreka IIOK
https://m.edso00.ru/7f41a636 1uck
«XUMMU . bazossrii kypc 8-9
kiacc 1C obpaszoBarenbHas

KOJUICKITUS
Huck XUMUSA 1C Penetutop
(Bech MIKOIBHBIN KypC)

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636%D0%94%D0%B8%D1%81%D0%BA
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mmas XxapakTepuCTHKa XUMUIECKUX

2.4 anemeHToB |VA-rpynmel. Yriaepon u
KPEMHHI ¥ UX COCITUHCHUS

2.5

2.6

Hroro no pasneny

Paznen 3. MeTaJIbI M MX COeAUHEHUS

3.1 OO0111e cBOIiCTBA METAIIJIOB

3.2 Baxxueiiiine MeTamisl 1 UX COSIUHEHUS

Hroro no pazneny

Pasznen 4. Xumus u okpyxamomasi cpeaa

41 BeniecTBa u maTepuansl B KU3HU
' YenoBeKa

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

25

16

20

68

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

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

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

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

bu6nuorexa [IOK
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




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne

n/n

Tema ypoka

[Ipenmer xumuu. Pons xumuu B
JKU3HM 4esoBeka. Tena u
BEILIECTBA

ITousTue o METOAax IIO3HAHUA B
XHUMHHU

[Tpaktuyeckas padora Ne 1
«IIpaBuna paboThI B
1a00paTopuu U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEMY

YucTele BenecTBa 1 CMECH.

Crnioco0wI paznieneHust cMecei

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
IIpUMEpPE OYUCTKH ITOBAPEHHOMN
COJIN)»

ATOMBI 1 MOJIEKYJTBI

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

04.09.2023

07.09.2023

11.09.2023

14.09.2023

18.09.2023

21.09.2023

JIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTesbHbIE PecypChl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c
uchi.ru

bubmnoreka IIOK
https://m.edsoo.ru/ff0d227e
uchi.ru

bubmnoreka IIOK
https://m.edsoo.ru/ff0d23dc

bubanoreka LIOK
https://m.edsoo.ru/ff0d26ca

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d28c8

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



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

XUMUYECKUE IIEMEHTHI. 3HAKH
(CHMBOJIBI) XUMHYECKUX
JJIEMEHTOB

HpOCTBIe " CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTB. XUMHUYECKas
dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX HJIEMEHTOB

OTHOCHUTENBLHAsA aTOMHAas Macca.

OTHOCHUTENLHAA MOJICKYJISIpHAA
Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUN

KomnuectBo BemectBa. Moib.
MognspHas macca

Ddu3znyecKkrue U XMuMHUYECKUeE
sIBIICHUS. XUMHAYECKas peaKknus

[Ipu3Haku u ycnoBus
MPOTEKAHUS XUMUYECKHUX
peakuun

25.09.2023

28.09.2023

02.10.2023

05.10.2023

09.10.2023

12.10.2023

16.10.2023

19.10.2023

23.10.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2be8
uchi.ru

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2d50
uchi.ru

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2eae
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/ff0d323c

bubanoreka LIOK
https://m.edsoo.ru/ff0d350c

bu6anoreka LIOK
https://m.edsoo.ru/ff0d5230

uchi.ru

bu6anoreka LIOK
https://m.edsoo.ru/ff0d37fa

uchi.ru

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

uchi.ru


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

17

18

19

20

21

22

23

3aKoH COXpaHEHUsI MaCChl
BEIICCTB. XUMHUYECKUE
yYpaBHEHHS

BrraucineHus KoJIn4yecTBa,
MaccChl BEIIECTBA 10
YpaBHEHUSAM XUMUUYECKHUX
peakuuii

Knaccudukanus XuMrHaecKux
peakiuit (CoeTuHeHus,
pa3iiokKeHus1, 3aMEeIECHNUS,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIoneaucT. O0o0IEeHNEe U
cucTeMaTu3alus 3HaHui

Kontponbnas pabora Nel mo
TeMe «BelecTBa 1 XUMHUYECKHE
peaKLum»

Bo3nyx — cmecsk razon. Cocrtas
Bo3ayxa. Kucinopon — anemeHr
U IIpocToe BemecTBo. O30H

duznueckre 1 XUMHUYECKHE
CBOICTBa KHCIIOpO/a (peaKkuu
okucneHus, ropenue). Ilonstue
00 okcugax

CrniocoObI nosydeHus
KHCIIOpO/ia B 1abopaTopuu u
MMPOMBIINIJICHHOCTH.
[Ipumenenue kuciaopoaa

26.10.2023

09.11.2023

13.11.2023

16.11.2023

20.11.2023

23.11.2023

27.11.2023

30.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0d3b88
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5708
uchi.ru

bubnuorexa [JOK
https://m.edsoo.ru/ff0d3f34
uchi.ru

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4
uchi.ru

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/ff0d448e
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/ff0d4614
uchi.ru

but6mmorexa [IOK
https://m.edsoo.ru/ff0d497a
uchi.ru



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

24

25

26

27

28

29

30

31

TennoBoii 3¢ hexkT XuMuIecKoi
pEaKIuy, OHITHE O
TEPMOXMMHYECKOM YPaBHEHUH,
9K30- ¥ SHIOTEPMHUUECKIX
peaKIuIx

TormBo (HedTh, yrois u
MeTaH). 3arps3HeHHe BO3/1yXa,
CIIOCOOBI €ro Mpe0TBPAICHHS

[IpakTrueckast padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/a, H3yYCHHE eTO
CBOMCTB»

Boxopon — aneMeHT u mpocToe
BelecTBO. HaxoxaeHue B
pupojIe

®dusnuecKkue 1 XUMHYECKUE
CBOMCTBa BOJOPOJA.
IIpumenenne Bogopoaa

TloHATHE O KUCIIOTAX U COIIX

Crioco0bI MoTy4eHust BOA0POaa
B TabopaTopuu

[TpaxTiueckast pabota Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPO/Ia, N3YYEHHE €TO
CBOMCTB»

04.12.2023

11.12.2023

14.12.2023

18.12.2023

21.12.2023

25.12.2023

28.12.2023

11.01.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4790
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4c4a
uchi.ru

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4ae uchi.ru

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
uchi.ru

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4dd0
uchi.ru

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d50d2
uchi.ru

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4dd0

uchi.ru

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

MoutsipHbIii 00bEM ra30B. 3aKOH
ABoranpo

Brruncnenust 00béma,
KOJIMYECTBAa BELIECTBA ra3a o
€ro U3BECTHOMY KOJIHYECTBY
BEIIIECTBA WIIH 00BEMY

Brruuciaenus 00EMOB ra3oB IO
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKO0HA 00BEMHBIX OTHOIIECHUI
ra3oB

dusznueckre U XUMHUUECKUE
CBOMCTBA BOJIBI

Cocras ocuoBanuii. [loasarue 00
WHIUKATOpax

Bopna xak pacTBOpuUTEND.
HaCI)IHIeHHBIG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEII[ECTBA B paCTBOPE

[TpakTtuyeckas padora Ne 5 o
teMe «lIpurorosnenue
PacTBOPOB € ONPENETEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEILIECTBA»

KonTtponsHas padora Ne2 mo

teme «Kucnopoa. Bonopon.
Bona»

15.01.2024

18.01.2024

22.01.2024

25.01.2024

29.01.2024

01.02.2024

05.02.2024

08.02.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d542e
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/ff0d55a0
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a
uchi.ru

bubnuoreka [{OK
https://m.edsoo.ru/ff0d59e2
uchi.ru

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d5b40uchi.ru

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d5eba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d6342
uchi.ru



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40uchi.ru
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

40

41

42

43

44

45

46

47

Oxkcuppl: cocTas,
KJ1accu(uKalus, HOMEHKIaTypa

HonyquHe 1 XUMHYECKHUEC
CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHBIX
OKCHJO0B

OcHoBaHHUs: COCTaB,
KJIacCH(UKAIMsI, HOMEHKIIATypa

HonyquHe U XUMHYCCKUC
CBOMCTBA OCHOBAHUI

KucnoTsr: cocTas,
KJ1accu(uKalus, HOMEHKIaTypa

HonyquI/Ie U XUMHWYCCKHUEC
CBOMCTBA KHCJIOT

Conu (cpennue):
HOMEHKJIATypa, CIIOCOObI
TIOJTyYCHUS, XUMUYECKUE
CBOMCTBA

[IpaxkTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COECTUHEHUI)

12.02.2024

15.02.2024

19.02.2024

22.02.2024

26.02.2024

29.02.2024

04.03.2024

07.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e
uchi.ru

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
uchi.ru

bubnuoreka [{OK
https://m.edsoo.ru/ff0d67ca
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee2
uchi.ru

bu6anoreka LIOK
https://m.edsoo.ru/ffOdfee2
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/00ad9474
uchi.ru

but6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

48

49

50

51

52

53

54

55

I'enernueckas CBA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COCIMHEHUN

O00011IeHNE U CUCTEMATHU3ALIHS
3HAaHUU

KontponsHas padora Ne3 mo
TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

[IepBble nonBITKN
KJIacCu(UKAUN XUMHYECKIX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
Menneneena

[Iepuoasl, rpynnel, MOATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX safep. M3oTormbl

CrpoeHue 3I1eKTPOHHBIX
000JI04Y€K aTOMOB 2JIEMEHTOB
[lepuonnueckont cucremsl /. 1.
Menpeneena

11.03.2024

14.03.2024

18.03.2024

21.03.2024

21.03.2024

25.03.2024

01.04.2024

04.04.2024

bubnunorexa LIOK
https://m.edsoo.ru/00ad9a50
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00ad9%ela
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ffa
uchi.ru

bubnuoreka [{OK
https://m.edsoo.ru/00ada52c
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/00ada52c
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/00ada342
uchi.ru

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc
uchi.ru



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

56

57

58

59

60

61

62

63

64

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHUIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuonuyeckoro
3aKOHA JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAAror U rpakIaHuH

SJIGKTpOOTpI/IHaTeHBHOCTb
aTOMOB XMMHNYCCKHX 3JICMCHTOB

HMonnas xumudeckas CBs3b

KoBasienTHas nonspHas
XUMUYECKasl CBS3b

KoBanentnas HenomnsipHas
XAMHYECKas CBS3b

CreneHp OKUCICHUSI

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

OKHUCIITUTETN U BOCCTAHOBUTEIHN

08.04.2024

11.04.2024

15.04.2024

18.04.2024

22.04.2024

25.04.2024

29.04.2024

06.05.2024

13.05.2024

bubnunorexa LIOK
https://m.edsoo.ru/00ada824
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00ada96e
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/00adaab8
uchi.ru

bubnunoreka LIOK
https://m.edsoo.ru/00adac34
uchi.ru

bubnuoreka [{OK
https://m.edsoo.ru/00adaab8
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/00adaab9
uchi.ru

bubanoreka LIOK
https://m.edsoo.ru/00adae28
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00adb076
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00adb076
uchi.ru



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

65

66

67

68

KontponpsHas padora Ne4 mo
teme «CTpoeHHe aToMa.
XUMHUUECKasi CBS3b)

PesepBHeiit ypok. O600IICHHE 1
CHCTeMaTH3aIlUsl 3HAHUH

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3aIlMs 3HAHUH

Peseprubiit ypok. O60011eHuE 1
crucTemMaTu3alurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

16.05.2024

20.05.2024

23.05.2024

30.05.2024

bubnunorexa LIOK
https://m.edso0.ru/00adb486
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00adb33c
uchi.ru

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2
uchi.ru

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6
uchi.ru



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

9 KJIACC

Ne
n/ Tema ypoka
n

3aKOHOMEPHOCTH B
W3MEHCEHHH CBOMCTB
1 XUMHYICCKHUX
AJIEMEHTOB MEPBBIX
TpEX NEPUOJOB

Ilepuonnueckuii
3aKOH.
[Iepnoanueckas
2 cucremMa
XUMHYECKUX
snemeHToB /1. U.
Menneneera

Knaccudukanus u
HOMEHKJIaTypa
HEOpraHMYeCKUX
BEILIECTB

Buner xumuaeckoit
CBSI3U U THIIBI
KPUCTAJUTMYECKUX
pEETOK

KoanuyecTBO 4acos

Bcer  KoHTpOaBHBI
0 e padoThl

1

1

1

1

IIpakTuyeckn
e padoTsl

Jara
U3ydeHust

06.09.202
3

04.09.202
3

11.09.202
3

13.09.202
3

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsbl

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b61.http://files.school-
collection.edu.ru/dlIrstore/61f8437f-688f-dc72-4ea9-
elch37845bbf/index.htm
2. http://files.school-
collection.edu.ru/dlIrstore/cbab07da-75ec-
4c0c-7e24-3658ecc547b7/index.htm

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e1.http://files.school-
collection.edu.ru/dlIrstore/61f8437f-688f-dc72-4ea9-
e1cb37845bbf/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/cbab07da-75ec-
4c0c-7e24-3658ecc547b7/index.htm

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

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



https://m.edsoo.ru/00adb6b61.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb6b61.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb6b61.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
https://m.edsoo.ru/00adb59e1.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb59e1.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb59e1.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kontponbnas
pabora Nel o Teme
«IToBTOpEHUE U
yriyoJieHue 3HaHU!
OCHOBHBIX pa3zesioB
Kypca 8 kjiaccay

Knaccudukanmst
XUMHYECKHUX
peaKuii 1o
pa3INYHbIM
pU3HaKaM

ITonstue o
CKOPOCTH
XUMHUYECKOMN
peakuuu. [lonsrue
0 TOMOT€HHBIX 1
TeTEePOreHHBIX
peaKIusax

18.09.202
3

20.09.202

3

25.09.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00adbch01.http:/files.school-
collection.edu.ru/dlIrstore/0df62d3d-6faf-46fb-dbb5-
862ae0b9a9d5/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/2c435309-4e2a-
480c-a037-886bd1dda542/index.htm

bubmuoteka [{OK https://m.edsoo.ru/00adbe9al.
http://files.school-

collection.edu.ru/dIrstore/d71f293e-16d1-974d-

7b89-43a7eae8c7fa/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/b40c134e-f065-
1ca4-960d-5d7780bd6a99/index.htm

3. http://files.school-
collection.edu.ru/dIrstore/2789210e-24cd-
803f-bc4e-1c6518a2ea62/index.htm

4. http:/files.school-
collection.edu.ru/dlrstore/dd73c817-3678-
7e5c-abh90-f684a2e84529/index.htm

5. http://files.school-
collection.edu.ru/dlrstore/a452932d-e048-
14c0-6101-ffe2de3e6d34/index.htm



https://m.edsoo.ru/00adbcb01.http:/files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
https://m.edsoo.ru/00adbcb01.http:/files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
https://m.edsoo.ru/00adbcb01.http:/files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
https://m.edsoo.ru/00adbe9a1
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm

10

11

12

ITonsarue o
XHUMUYECKOM
PaBHOBECHH.
DakTophbl,
BIIMSIIOIIME Ha
CKOPOCTH
XUMHYECKOH
peaKiuu u
ITOJIOKCHHE
XHUMHUYECKOTO
paBHOBECHS

OKHUCIUTENILHO-
BOCCTaHOBUTEJIBHBI
€ peaxIuu

Teopus
ANEKTPOIUTUYECKOMN
JICCOITHAITHH,
CuibHbIe U cl1a0bIe
DIIEKTPOJTUTHI

HoHHbIe ypaBHEHUS
peaxkuuit

XUMHYeCKHe

CBOICTBA KHCJIOT U
OCHOBAHHI B CBETE
npeJICTaBIeHUH 00

27.09.202
3

02.10.202
3

04.10.202
3

09.10.202
3

11.10.202
3

6. http://files.school-
collection.edu.ru/dlrstore/74395740-8615-
0a95-5a13-d9086217c1b8/index.htm

bubnuoteka LJOK https://m.edsoo.ru/00adc28c

bubnuoteka LJOK https://m.edsoo.ru/00adcade

bubnuoteka [{OK https://m.edsoo.ru/00adcd68

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

bubmuoreka [{OK https://m.edsoo.ru/00add5d8



http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

13

14

15

16

17

18

ANEKTPOJIUTUYECKON
JUCCOLMAlU

XuMH4YecKue
CBOMCTBA COJIcH B
CBETE
npecTaBiIeHult 00
AJIEKTPOJIUTUYECKON
JIUCCOLHAIIN

ITonsiTue o
TUAPOIU3E COJIEU

O06o061IEHNE U
CUCTEMATH3ALUS
3HaHUU

[IpakTuueckas
pabota Ne 1.
«Pemenue
AKCIIEPUMEHTAIBHBI
X 3aJ1a49»

KonTponbHas
pabota Ne2 o Teme
«INEKTPOIUTUUYECK
ast AMcCcoIanms.
XHUMHYECKUE
peakuuu B
pacTBopax»

Oobmas
XapaKTepUCTHKA
raJIoreHOB.

23.10.202
3

08.11.202
3

13.11.202
3

15.11.202
3

20.11.202
3

22.11.202
3

bubnmoreka [{OK https://m.edsoo.ru/00add8b2

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

bubnuoteka L{OK https://m.edsoo.ru/00addd12

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/00addfe2http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-



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

19

20

21

22

XUMUYECKHUE
CBOMCTBa Ha
puMepe Xjaopa
XJI0pOBOAOPOA.
ConsiHast KUCIIOTA,
XHUMUYCCKHEC
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHHUE

IIpakTrueckas
pabota Ne 2 o
teMe «llonmyuenue
COJISIHOU KHUCJIOTHI,
U3y4eHHE €€
CBOMCTB»

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peaKkuui, eciy OquH
W3 PEarcHTOB JaH B
H30BITKE

OO0mas
XapaKTepUCTHKA
aieMmeHToB VIA-

TPYIIIBI

27.11.202
3

29.11.202
3

04.12.202
3

06.12.202
3

0e3a-alcd26d56d67/23533/?interface=teacher
class=50 subject=31

bubnmoreka [{OK https://m.edsoo.ru/00ade104

bubmuoreka [{OK https://m.edsoo.ru/00ade348

bubmuoteka [{OK https://m.edsoo.ru/00ade488

bubmuoreka [{OK https://m.edsoo.ru/00ade64a.
http://files.school-
collection.edu.ru/dlIrstore/4f57fc49-7019-74e8-02d6-
db5b0e51aal2/index.htm
2. http://files.school-
collection.edu.ru/dlrstore/c66409b1-ef76-
1ad6-b8b0-6e8a5570ffd9/index.htm



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
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24

AmoTponHbie

Mo pUKATIH
cepnl. Haxoxnenue
Cephl U €€
COEIMHEHUH B
MIPUPOJE.
XuMHUYecKue
CBOMCTBA CEpBI

CepoBogopon,
CTpOEHHE,
buznueckue u
XUMHUYCCKHE
CBOMCTBA

11.12.202
3

13.12.202
3

http://files.school-
collection.edu.ru/dlIrstore/61992ca9-f3d1-
€92¢-537¢-1¢8h997084e2/index.htm
http://files.school-
collection.edu.ru/dIrstore/deb6e939-f8¢8-
fea7-fe24-7b2¢80013fd7/index.htm
http://files.school-
collection.edu.ru/dlIrstore/55a4babd-d3a0-
e5b4-6daa-0f50b8f5267f/index.htm
http://files.school-
collection.edu.ru/dIrstore/600cd365-f9f2-
ae10-56e4-98ee0af7e4c6/index.htm

bubmuoteka [{OK https://m.edsoo.ru/00ade64al.
http://files.school-

collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-

66ce2d07ae9d/index.htm

2. http://files.school-

collection.edu.ru/dlIrstore/41ca7al5-5fca-
abab-b319-cb03db4521c7/index.htm
http://files.school-
collection.edu.ru/dlIrstore/3e6b77cf-8fff-
882a-d3c3-c50221c6eba9/index.htm
http://files.school-
collection.edu.ru/dlrstore/42758cf3-5b68-
9657-3837-31362f6a488c/index.htm

bubnuoteka [{OK https://m.edsoo.ru/00ade802



http://files.school-collection.edu.ru/dlrstore/61992ca9-f3d1-c92c-537c-1c8b997084e2/index.htm
http://files.school-collection.edu.ru/dlrstore/61992ca9-f3d1-c92c-537c-1c8b997084e2/index.htm
http://files.school-collection.edu.ru/dlrstore/61992ca9-f3d1-c92c-537c-1c8b997084e2/index.htm
http://files.school-collection.edu.ru/dlrstore/deb6e939-f8c8-fea7-fe24-7b2c80013fd7/index.htm
http://files.school-collection.edu.ru/dlrstore/deb6e939-f8c8-fea7-fe24-7b2c80013fd7/index.htm
http://files.school-collection.edu.ru/dlrstore/deb6e939-f8c8-fea7-fe24-7b2c80013fd7/index.htm
http://files.school-collection.edu.ru/dlrstore/55a4babd-d3a0-e5b4-6daa-0f50b8f5267f/index.htm
http://files.school-collection.edu.ru/dlrstore/55a4babd-d3a0-e5b4-6daa-0f50b8f5267f/index.htm
http://files.school-collection.edu.ru/dlrstore/55a4babd-d3a0-e5b4-6daa-0f50b8f5267f/index.htm
http://files.school-collection.edu.ru/dlrstore/600cd365-f9f2-ae10-56e4-98ee0af7e4c6/index.htm
http://files.school-collection.edu.ru/dlrstore/600cd365-f9f2-ae10-56e4-98ee0af7e4c6/index.htm
http://files.school-collection.edu.ru/dlrstore/600cd365-f9f2-ae10-56e4-98ee0af7e4c6/index.htm
https://m.edsoo.ru/00ade64a1
http://files.school-collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-66ce2d07ae9d/index.htm
http://files.school-collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-66ce2d07ae9d/index.htm
http://files.school-collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-66ce2d07ae9d/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
https://m.edsoo.ru/00ade802
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26

27

28

Oxcuppl cepsl.
Cepnas KucjorTa,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

Xumudaeckue
PEaKIIH, JISHKAIIIE
B OCHOBE
MIPOMBIIIUICHHOTO
croco0a Mnoyy4eHus
CEpPHOM KUCIIOTBHI.
XUMHUIECKOe
3arpsi3HEHUE
OKpY’KaroIeu
cpenbl
COCIMHCHUSMU
cepbl

Brrunciaenue
MacCOBOH JI0JIU
BBIXO/1a ITPOJIYKTa
peakuuu

Oomas
XapaKTEepUCTHKA
snemMeHToB VA-
rpynnsl. A30T,
pacnpocTpaHeHue B
pUpOJIE,
buznueckue u

18.12.202
3

20.12.202
3

25.12.202
3

27.12.202
3

bu6mmoreka LIOK https://m.edsoo.ru/00adea28

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

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

bubnuoteka [{OK https://m.edsoo.ru/00adeea6l.
http://files.school-
collection.edu.ru/dIrstore/a0054a12-a143-7¢c29-
1a5b-785e072f7f33/index.htm
2. http://files.school-
collection.edu.ru/dlrstore/37ed4656-d373-
180a-8e85-3707ff3cab0e/index.htm



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea61
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/37ed4656-d373-180a-8e85-3707ff3cab0e/index.htm
http://files.school-collection.edu.ru/dlrstore/37ed4656-d373-180a-8e85-3707ff3cab0e/index.htm
http://files.school-collection.edu.ru/dlrstore/37ed4656-d373-180a-8e85-3707ff3cab0e/index.htm
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30

31

XUMHUYECKUE
CBOMCTBA

AMMuax, ero
dusnueckue u
XUMHYECKHE
CBOICTBA,
MOJIy4eHUE U
MIPUMEHEHUE

IIpakTrueckas
pabota Ne 3 o
teMe «llonmyuenue
aMMHaKa, U3y4eHHe
€ro CBOMCTBY»

A3oTHAas KHCIOTA,
e€ ¢usnyeckue u
XHUMUYCCKHE
CBOMCTBA

10.01.202
4

15.01.202
4

17.01.202
4

3. http://files.school-
collection.edu.ru/dIrstore/54ebbc62-eded-
0811-a50f-50aa71e517cf/index.htm

4. http:/files.school-
collection.edu.ru/dIrstore/28d7ef77-aeed-
686b-f81b-15e4a296a4d6/index.htm

5. http://files.school-
collection.edu.ru/dIrstore/3efhlab6-98al-
ace7-9ac1-9245c¢38772df/index.htm

6. http://files.school-
collection.edu.ru/dIrstore/bdc5b4c4-2e39-
2b26-21a9-c13bb247ee81/index.htm

7. http://files.school-
collection.edu.ru/dIrstore/c739e753-ecdd-
db99-7b9f-29c205abeb99/index.htm

bubmuoreka [{OK https://m.edsoo.ru/00adf004

bubmuoreka I{OK https://m.edsoo.ru/00adf180

bubmuoreka I{OK https://m.edsoo.ru/00adf306


http://files.school-collection.edu.ru/dlrstore/54ebbc62-eded-0811-a50f-50aa71e517cf/index.htm
http://files.school-collection.edu.ru/dlrstore/54ebbc62-eded-0811-a50f-50aa71e517cf/index.htm
http://files.school-collection.edu.ru/dlrstore/54ebbc62-eded-0811-a50f-50aa71e517cf/index.htm
http://files.school-collection.edu.ru/dlrstore/28d7ef77-aeed-686b-f81b-15e4a296a4d6/index.htm
http://files.school-collection.edu.ru/dlrstore/28d7ef77-aeed-686b-f81b-15e4a296a4d6/index.htm
http://files.school-collection.edu.ru/dlrstore/28d7ef77-aeed-686b-f81b-15e4a296a4d6/index.htm
http://files.school-collection.edu.ru/dlrstore/3efb1ab6-98a1-ace7-9ac1-9245c38772df/index.htm
http://files.school-collection.edu.ru/dlrstore/3efb1ab6-98a1-ace7-9ac1-9245c38772df/index.htm
http://files.school-collection.edu.ru/dlrstore/3efb1ab6-98a1-ace7-9ac1-9245c38772df/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/c739e753-ecdd-db99-7b9f-29c205abeb99/index.htm
http://files.school-collection.edu.ru/dlrstore/c739e753-ecdd-db99-7b9f-29c205abeb99/index.htm
http://files.school-collection.edu.ru/dlrstore/c739e753-ecdd-db99-7b9f-29c205abeb99/index.htm
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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33

Hcnonb3oBanue

HUTPATOB U COJICH

aMMOHUSI B
KayecTBe
MUHEPATbHBIX
ya00peHHuil.
XumMu4eckoe
3arpsi3sHEHUE
OKpYyKaroleun
cpenbl
COCTUHEHUSIMU
azoTa

®dochop. Oxcua
doctopa (V) u
dochopnas
KHUCIIOTA,
¢dusnyeckue u
XUMHYECKUE
CBOMCTBA,
TIOJTydCHHE

22.01.202
4

24.01.202
4

bubnmoreka [{OK https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68ahttp://files.school-

collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfel-

c892b4ddb9ae/index.htm

2.

http://files.school-
collection.edu.ru/dIrstore/e0699f11-1c29-
€9b9-8350-013h6eae472b/index.htm
http://files.school-
collection.edu.ru/dIrstore/18ea622e-99f3-
bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-
collection.edu.ru/dIrstore/0ae2106a-e2cd-
acdc-f40b-628a07e3819d/index.htm
http://files.school-
collection.edu.ru/dlrstore/0a22315¢c-8aad-
€506-5565-cb501f201476/index.htm
http://files.school-
collection.edu.ru/dIrstore/db4e88f1-236a-
47d0-d510-9¢c6b6bcch982/index.htm



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68ahttp:/files.school-collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfe1-c892b4ddb9ae/index.htm
https://m.edsoo.ru/00adf68ahttp:/files.school-collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfe1-c892b4ddb9ae/index.htm
https://m.edsoo.ru/00adf68ahttp:/files.school-collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfe1-c892b4ddb9ae/index.htm
http://files.school-collection.edu.ru/dlrstore/e0699f11-1c29-e9b9-8350-013b6eae472b/index.htm
http://files.school-collection.edu.ru/dlrstore/e0699f11-1c29-e9b9-8350-013b6eae472b/index.htm
http://files.school-collection.edu.ru/dlrstore/e0699f11-1c29-e9b9-8350-013b6eae472b/index.htm
http://files.school-collection.edu.ru/dlrstore/18ea622e-99f3-bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-collection.edu.ru/dlrstore/18ea622e-99f3-bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-collection.edu.ru/dlrstore/18ea622e-99f3-bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-collection.edu.ru/dlrstore/0ae2106a-e2cd-acdc-f40b-628a07e3819d/index.htm
http://files.school-collection.edu.ru/dlrstore/0ae2106a-e2cd-acdc-f40b-628a07e3819d/index.htm
http://files.school-collection.edu.ru/dlrstore/0ae2106a-e2cd-acdc-f40b-628a07e3819d/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/db4e88f1-236a-47d0-d510-9c6b6bccb982/index.htm
http://files.school-collection.edu.ru/dlrstore/db4e88f1-236a-47d0-d510-9c6b6bccb982/index.htm
http://files.school-collection.edu.ru/dlrstore/db4e88f1-236a-47d0-d510-9c6b6bccb982/index.htm
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36

Hcnons3oBanue
docdaros B
KayecTBe
MUHEPATIBHBIX
yIOOpEeHMIA.
3arpsisHeHUE
IIPUPOJHON Cpelbl
docharamu

Yraepon,
pacnpocTpaHeHue B
pupoje,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

Oxkcupl yraepona,
ux (pusmveckue u
XHUMUYCCKHE

29.01.202  bubmmoreka LIOK https://m.edsoo.ru/00adfc20

4

bubmuoteka [{OK https://m.edsoo.ru/00adfd9c.
http:/files.school-

collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-

6322687fc743/index.htm

2.

31.01.202
4

iles.school-
collection.edu.ru/dlrstore/f64371ea-
5310-b679-2bfc-
e14780ad9032/index.htm
http://files.school-

collection.edu.ru/dlrstore/887fdfdb-1559-

6374-83b2-4dd6¢2c63991/index.htm

http://files.school-

collection.edu.ru/dlrstore/69fd4b38-0061-

d856-0535-3a3daacf765e/index.htm

http://files.school-

collection.edu.ru/dlrstore/d525a134-d32c-

1a22-b1bb-5cbf9a392f09/index.htm

http://files.school-

collection.edu.ru/dIrstore/7e9f098a-ef45-

7042-0034-655dd3a53f6f/index.htm

05.02.202  bubauoteka L{OK https://m.edsoo.ru/00adfebe

4



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/887fdfdb-1559-6374-83b2-4dd6c2c63991/index.htm
http://files.school-collection.edu.ru/dlrstore/887fdfdb-1559-6374-83b2-4dd6c2c63991/index.htm
http://files.school-collection.edu.ru/dlrstore/887fdfdb-1559-6374-83b2-4dd6c2c63991/index.htm
http://files.school-collection.edu.ru/dlrstore/69fd4b38-0061-d856-0535-3a3daacf765e/index.htm
http://files.school-collection.edu.ru/dlrstore/69fd4b38-0061-d856-0535-3a3daacf765e/index.htm
http://files.school-collection.edu.ru/dlrstore/69fd4b38-0061-d856-0535-3a3daacf765e/index.htm
http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-b1bb-5cbf9a392f09/index.htm
http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-b1bb-5cbf9a392f09/index.htm
http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-b1bb-5cbf9a392f09/index.htm
http://files.school-collection.edu.ru/dlrstore/7e9f098a-ef45-7042-0034-655dd3a53f6f/index.htm
http://files.school-collection.edu.ru/dlrstore/7e9f098a-ef45-7042-0034-655dd3a53f6f/index.htm
http://files.school-collection.edu.ru/dlrstore/7e9f098a-ef45-7042-0034-655dd3a53f6f/index.htm
https://m.edsoo.ru/00adfebe
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40

CBOICTBA.
DKOJIOTHYECKHUE
po0JIEMBI,
CBsI3aHHBIE C
OKCHJIOM yTJIepojaa
(1V)

VroipHas Kucjiora
U e€ coIn

IIpakTrueckas
pabota Ne 4 o
teme "llonyuenue
YIJIEKUCIIOTO Ta3a.
KauectBennas
peakius Ha
KapOoHaT-roH"

[TepBoHaUYaNIbHBIC
MIOHSATHS 00
OpPraHUYeCKUX
BEILIECTBAX KaK O
COEIUHEHHAX

yriepona

Kpemuuii u ero
COETMHEHUS

07.02.202
4

12.02.202
4

14.02.202
4

19.02.202
4

bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢

bubmuoreka [{OK https://m.edsoo.ru/00ae027e

bubmuoteka [{OK https://m.edsoo.ru/00ae054e

bubmuoreka [{OK https://m.edsoo.ru/00ae080al.
http://files.school-
collection.edu.ru/dIrstore/ee05d9e6-4b54-4ce0-f06e-
651ce04f6662/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/c83ad67b-fcaa-
£762-a640-dc7929650029/index.htm



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a1
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/c83ad67b-fcaa-e762-a640-dc7929650029/index.htm
http://files.school-collection.edu.ru/dlrstore/c83ad67b-fcaa-e762-a640-dc7929650029/index.htm
http://files.school-collection.edu.ru/dlrstore/c83ad67b-fcaa-e762-a640-dc7929650029/index.htm
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43

[IpakTuueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIbHBI
X 3a/a4 10 TeMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

Kontponbnas
pabota Ne3 mo Teme
«Baxnenmmue
HEMETaJUIbl U UX
COEIMHEHUS

Oomas
XapaKTePUCTUKA
XUMHYECKHUX
DJIEMEHTOB —
METaJJIOB.
Mertamnmueckas
CBSI3b U
MeTaJiImdecKast

21.02.202
4

26.02.202
4

28.02.202
4

3. http://files.school-
collection.edu.ru/dIrstore/2f7dd538-a9c1-
599a-5ff1-0c7daada5h5f/index.htm

4. http:/files.school-
collection.edu.ru/dlIrstore/90722b3f-edab-
6290-3cb1-717eb90115db/index.htm

5. http://files.school-
collection.edu.ru/dIrstore/8694217f-c265-
751e-2150-2507b905f70a/index.htm

bubnmoreka [{OK https://m.edsoo.ru/00ae0bf2

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

bubnmoreka [{OK https://m.edsoo.ru/00ae103e



http://files.school-collection.edu.ru/dlrstore/2f7dd538-a9c1-599a-5ff1-0c7daada5b5f/index.htm
http://files.school-collection.edu.ru/dlrstore/2f7dd538-a9c1-599a-5ff1-0c7daada5b5f/index.htm
http://files.school-collection.edu.ru/dlrstore/2f7dd538-a9c1-599a-5ff1-0c7daada5b5f/index.htm
http://files.school-collection.edu.ru/dlrstore/90722b3f-edab-6290-3cb1-717eb90115db/index.htm
http://files.school-collection.edu.ru/dlrstore/90722b3f-edab-6290-3cb1-717eb90115db/index.htm
http://files.school-collection.edu.ru/dlrstore/90722b3f-edab-6290-3cb1-717eb90115db/index.htm
http://files.school-collection.edu.ru/dlrstore/8694217f-c265-751e-2150-2507b905f70a/index.htm
http://files.school-collection.edu.ru/dlrstore/8694217f-c265-751e-2150-2507b905f70a/index.htm
http://files.school-collection.edu.ru/dlrstore/8694217f-c265-751e-2150-2507b905f70a/index.htm
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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47

KpUCTAJUTMYECKast
pemeéTka.
duznyeckue
CBOMCTBa METAJJIOB

XuMH4YecKre
CBOMCTBA METAJLIIOB.
DIJIEKTPOXUMHUYECKHU
W psill HanpsHKEHU M
METaJJIOB

OO011re crmocoobl
MOJTYYCHUS
MeTaiuioB. CILIaBhI.
Brruucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
pEaKuHnii, €CII OJIUH
U3 pEeareHTOB
COJIEPKUT IPUMECH

Ilousarue o
KOPPO3HH METAJIIIOB

[Ienounsie
METaJLIbI

04.03.202
4

06.03.202
4

11.03.202
4

13.03.202
4

bu6mmoreka LIOK https://m.edsoo.ru/00ae1156

bubmuoreka [{OK https://m.edsoo.ru/00ae1156

bubmuoteka [{OK https://m.edsoo.ru/00ae1278

bu6mmoreka [JOK
https://m.edso0.ru/00ael4b2suneoypok
«IlemouHbIC METAIIBI
https://infourok.ru/videouroki/937, TecToBEIC
3aJaHHs
https://rosuchebnik.ru/material/schelochnye-metally-
himiya-9-klass-razrabotka-uroka/



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/videouroki/937
https://rosuchebnik.ru/material/schelochnye-metally-himiya-9-klass-razrabotka-uroka/
https://rosuchebnik.ru/material/schelochnye-metally-himiya-9-klass-razrabotka-uroka/

48

49

50

51

52

53

54

OKcuapl 1
TUIPOKCHUIBI HATPUS
U Kaus

Illenouno3eMeNbHBI
€ MeTaJlJIbI —
KaJIbIIUA U Mardui

Baxueiimnme
COEIUHEHUSI
KaJIbLMS

O06o0061IEHNE U
CHUCTEMATHU3ALNA
3HaHUH

KécTtkocTh BOJBI U
CIIOCOOEI €€
YCTpaHEHUSI

IIpaxTnueckas
pabota Ne 6 o
teme "XKécTkocTh
BOJBI 1 METOIBI €€
ycTpaHeHus"

AJTToMAHUN

18.03.202
4

20.03.202
4

25.03.202
4

01.04.202
4

03.04.202
4

08.04.202
4

10.04.202
4

bu6mmoreka LIOK https://m.edsoo.ru/00ael14b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8suneoypok 15.
bepwiunii, Maraui U WEITOYHO3EMEIIbHBIE
MeTajisl https://vk.com/video-

81830103 456239344 , onnaitH-TecT bepuinuid,
MarHui ¥ mEI0YHO3eMEIbHBIC METAILIbI
https://videouroki.net/tests/bierillii-maghnii-
shchielochnoziemiel-nyie-mietally-1.html

bubmuoreka [{OK https://m.edsoo.ru/00ael15e8

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

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8suncoypox Xumusg 19.
DJeMeHT KaJdblui — AKaIeMus

3aHUMAaTENbHBIX HAYK
https://www.youtube.com/watch?v=GqiuFXScHHU
bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64BrIe0YPOK
«AmromuHMN» https://infourok.ru/videouroki/939,
CaoiicTBa anmomunud. Buneoypok no xumuu 9



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://vk.com/video-81830103_456239344
https://vk.com/video-81830103_456239344
https://videouroki.net/tests/bierillii-maghnii-shchielochnoziemiel-nyie-mietally-1.html
https://videouroki.net/tests/bierillii-maghnii-shchielochnoziemiel-nyie-mietally-1.html
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://www.youtube.com/watch?v=GqiuFXScHHU
https://m.edsoo.ru/00ae1c64%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/videouroki/939
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AmdorepHbie
CBOMCTBA OKCHUA U
THAPOKCH]IA

Kemeso

Oxcuppl,
THJIPOKCHUIBI M COJTU
xenesa (1) u
xenesa (111)

0O00011eHNEe U
CUCTEMATH3AINAA
3HAaHUH

[IpakTnueckas
pabota Ne 7.
Pemenne
AKCIEPUMEHTATbHBI
X 3a/a4 I10 TeEME
«Baxneimnine
METaJUIbl ¥ UX
COE€IUHECHMUS

15.04.202
4

17.04.202
4

22.04.202
4

24.04.202
4

29.04.202
4

KJIace
https://www.youtube.com/watch?time continue=11
v=bsB7WKmMKFOk feature=emb_logo
bubmuoreka [JOK

https://m.edsoo.ru/00ael c64«AmdborepHbie

CBOPICTBA THAPOKCH/IA ATFOMUHHMSI
https://vk.com/im?sel=c31

z=vide021360203 456239102%2Fc05be3e44a2fd32
5la

bu6mmoreka [IOK
https://m.edsoo.ru/00aeld86xoHcnekT ypoka
«Keie30 u ero coeTMHEHUI»
https://videouroki.net/video/14-zhieliezo-iegho-
soiedinieniia.html, Buneoypox Xeneso
https://my.mail.ru/mail/stf22/video/14/477 .html

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6Buncoypokx Xumus 9

kiace : CoequHEeHNs Kele3a
https://www.youtube.com/watch?v=Cqe7EbcylITs

bubnmuoteka [{OK https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1c64%C2%AB%D0%90%D0%BC%D1%84%D0%BE%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5
https://m.edsoo.ru/00ae1d86%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82
https://videouroki.net/video/14-zhieliezo-iegho-soiedinieniia.html
https://videouroki.net/video/14-zhieliezo-iegho-soiedinieniia.html
https://my.mail.ru/mail/stf22/video/14/477.html
https://m.edsoo.ru/00ae35e6%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://www.youtube.com/watch?v=Cqe7EbcylTs
https://m.edsoo.ru/00ae3de8
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63

64

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKHUX
peakui, ecii OauH
W3 pEareHToB JaH B
U30BITKE UJIH
COAEPKUT IPUMECH.
Breraucnenus
MacCOBOM O
BBIXO0/Ia TTPOJIYKTa
peakuu
O0o061IeHNE U
CHCTEMAaTHU3aLUs
3HAHHUH

KonTponbhas
pabota Ne4 o teme
«Baxnenmue
METaJUIbl U UX
COCTMHECHUS

BemecTBa u
MaTepHuabl B
ITOBCETHEBHOM
’KH3HH YeJ0oBeKa

XHUMHUYECKOE
3arpsi3sHEHUE
OKpYyKaroleun
cpenbl

06.05.202
4

08.05.202
4

13.05.202
4

15.05.202
4

20.05.202
4

bubnmoreka [{OK https://m.edsoo.ru/00ae1750

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

but6mmoreka IIOK https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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67

68

OBIIEE KOJIMYECTBO

Ponp xumun B
pEIICHUHN
DKOJOTHYECKUX
npo0em

PesepBHBIi ypOK.

O060061EeHNE U
CUCTEMAaTH3ALNAA
3HAaHUH

PesepBHBIi ypOK.

O06o0061IEHNE U
cucTeMaru3anus
3HAaHUH

PesepBHBIi ypOK.

O06o0061IEHNE U
CUCTCMaTHu3al g
3HAHUH

YACOB 10
I[TPOT'PAMME

22.05.202
4

27.05.202
4

29.05.202
4

bu6mmoreka LIOK https://m.edsoo.ru/00ae4270

bubnmoreka [{OK https://m.edsoo.ru/00ae0d0a

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

bubnuoteka [JOK https://m.edsoo.ru/00ad9ch2



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://rosuchebnik.ru/ - "TIpoceemenue" Kopnopanus Poccutickuii yaeOHUK

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.edu.ru — ®enepanbHbie 00pa3oBaTeIbHbIC PECYPCHI IS OOIIETO
obpazoBaHus/

2. https://educont.ru/ - Karamnor miudpoBoro oo0pa3oBareibHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunas komuiekuus 1udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB. XUMHUSL:

1. http://www.hemi.nsu.ru/ - OCHOBbI XMMHUHU. DIEKTPOHHBIN YICOHUK.

2. http://hemi.wallst.ru/— O6pa3oBaTeabHBIN CAUT A HIKOJLHUKOB 10 XUMHH
3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocOBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickasi oiMMITHa I IKOJIBHUKOB.



5. https://chem8-vpr.sdamgia.ru/ - Pernry BITP.






