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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPETOAaBaHusI YICOHOTO mpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XxuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHU O MaTEepPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIEesTEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHEe 00yUYaIOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECHEUYMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona k €€ m3ydeHnro. CoaeprkaHue CKIIAJBIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTABICHUN
pa3HOro ypOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON UCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEH MPAKTUYECKOT0 MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOM MpHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 57 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX 0000IIEHH MHMPOBO33PEHUECKOT0 XapakTepa, f3blka HAyKH, B



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOl71 noanucbio.

OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BEILIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATENbHOM U  y4eOHO-HUCCIEN0BATEIbCKON
JESTEIIbHOCTH, OCBOEHMM MpaBWJI 0O€30IacHOro OOpalleHUs C BELIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHUH,

— o0ecredyeHue yCaoBUi, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3INYHbIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAILHOM H  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SBIICHUS
OKpY’KaloIller0o MHUpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOsieM B IOBCEIHEBHOW >KU3HU WU
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON CPEbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHuUs.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYCHHUS XHMHM Ha YpPOBHE
OCHOBHOT0 00111€eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTojax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu 0oOpalleHus: ¢ JIabOpaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pAaCTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
ONMMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XkKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTWUIAIMS, XpoMaTorpadus, mpoBeeHNE OYUCTKH MOBAPEHHOM
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT M mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucimopoma. CrocoObI
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MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(UKALINS KUCIOPOIA.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — nsnemeHt um mpocrtoe BemectBo. HaxoxxkneHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZE€ U B KU3HU 4esloBeka. KpyroBopot BoAbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranudeckux coenuneHuil. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuiui IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHKE), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpHAJIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIIOYCH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpal3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHeumme Kiaacchl HEOPTraHUYECKUX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JJIMHHONEpUOAHAs  (HOPMBI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPyNIlaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BuUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
rpaXXJaHMH.

Xumuyeckas cBa3b. KoBajneHTHas (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu
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Peanuzanusi MeXNpeIMETHBIX CBSI3€d MPU M3YYEHUH XHUMHM B 8 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMepPUOINIHOCTh, HAOIOIEHNE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00bEM, arperaTHoO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €AUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs © HUX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B I[leproandeckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (1o YUCITy
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, IO TEIIOBOMY 3(DdeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKlMM,  JJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI
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OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUH 00 BIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB U HEMeTaUoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO ~ HCIOJB30BAHME BUJEO MAaTEPHANIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peaklMH pasyIoKEeHHs, COEIUHEHNUs), PACTIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIeio4amMu). XJIIOPOBOIOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, MPUMEHEHHUE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJoBeKa. BakHeHIune XJIOpHUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKue CBOMCTBA. OKCHUIBI Cepbl KAK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pacIpOCTPAHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U mpumeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kilacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHWe HUTPATOB MW COJIEM aMMOHHMS B Kaue€CTBE MHUHEPaJIbHBIX
ynoOpeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, GU3NISCKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
Moau(dUKALIUKM, pacpoOCTpaHEHUEe B NpUpoje, (U3NYECKUE U XUMHUUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHHE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIhCKOM
XO34MCTBE.

[lepBoHauanbHBIC MOHIATUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KHUpaX, OeNkax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBa, TMOJy4YeHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeactaBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOH, *keye300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
NPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHHMS, OIBITHL, OTPAKAIOIINE (PU3NYECKHE M XUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuy Ha Cyjb(aT-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHre MpU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YyUYECHHE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CWIMKAT-UOHBl M W3yYECHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: aToMoB. CTpOoeHHE MeETaUIoB. MeTtamndeckasi CBs3b U
METAJUIMYECKasi ~ KpUCTA/UIMUeCKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
CrocoObl TosydeHus: MmeTawioB. [loHsTHE O KOppO3MM METaNIOB, OCHOBHbIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJeHUE B npupoae. PU3ndecKkue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aToma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUEe B mnpupone. Duzmueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3BMOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJJFOMUHUS, IIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpatus BemecTB, nanee — [1/K). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
po0aem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu
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Peanuzammsi MeXIpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XWMHH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITHUH, SBJISIOMIUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SIBIICHHE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJTHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUTMUECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHMS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yIOOpeHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
M0JIE3HBIE UCKOIIAeMbI€, TOILIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE = pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMON TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALMN U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGpOpMaIHei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMSI:

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XWUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApHUIIEH C TO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY Il TIOHMUMAaHUS CYIIHOCTH HAYYHOW KApTUHBI MUpa, TpEeACTaBlIeHUsT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHUBBI, HAIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJUMBbIE IJisi OOBSICHEHHS HaOJII0aeMbIX MPOLECCOB U SBJICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEJNbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON
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JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JMKW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Jsl, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VH/IMBHUIYAJIIbHON TPAeKTOPUU MPOJOJKEHUSI 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMmHON NpohecCUOHATBHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTHPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) K0JIOrHYECKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPEIOU, Uil IOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAyYHbIEe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUJIJAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPHUUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTUYECKUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHbBIC, 10 aHAJIOTHN),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICNIN, UCTIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB M XUMHYCCKUX PEAKIIHH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHHUE HCIOJIb30BAaTh MOCTABJIICHHBIE BOMPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOWpATh, AHAIU3UPOBATH W MHTEPNPETUPOBATH HH(OOPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbI M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUSI 3aJlaBaTh BOINPOCHI (B XOJ€ Jauamora W (WJIh) JTUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1M, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMKCS HAy4dHbIE 3HAHUS, YMEHUS U CIOCOOBI
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NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH 1O  IIOJYYEHHMI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl peakiusi, KiacCuUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIpHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX moJjiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCBHIBATH M XapakTepuszoBaTh TabMuuHyr0 ¢opmy Illepuonnueckoi
CUCTEMBbl XHMMHMYECKMX JJIEMEHTOB: pa3finyarh [OHITUA «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», Maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YUCIO0 IEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBPHON EATCITHHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BCIIECTB M XWMHUYECKMX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICITUPOBAHHE, JKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUIO W COOUPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IMICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dhenondranienH, METUIOPAHXK U JIPYTUE).

K xoniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBS3b, TEIIOBON 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUA, PEAKIUMU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInueckas), KpHUCTAJUIMYecKas pemeérka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBjiCHHUS (opmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OINpPEIETATHh BAJCHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiaM, BUA XUMHUYECKOM
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMmbIca Ilepuonnueckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHHWE: OIKCHhIBATh U XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpynmna (b-rpynma)», manbie u OoJbIIME TEPUOIbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiesieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKUE BEILECTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P hEeKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEHUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTAaBJATH YPAaBHEHUS DJIEKTPOJUTHUYECKOM JUCCOLUMALMM  KHCIIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;

e PACKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;

e TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

e BBIUHCIATH OTHOCHUTENBHYIO MOJIEKYJISAPHYIO H MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e cOONIOMATH  TpaBWJIA  TOJB30BAHUS  XUMHUYECKOM  TMOCYI0M U
7a00paTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaimieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

e TMPOBOJUTH  pEAKIMH, TMOJATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMH MBICIUTEIHLHON NESITEIILHOCTH — aHaJU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
H KosmyecTBo yacos JIEeKTPOHHbBIE BocnurareabHbIH
auMeHOBaHHUe
No (HHq)pOBble) KOMIIOHCHT
pa3aesioB U TeM KouTtpoJbHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypchl
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XUMHUST — BaKHAs
00J1aCcThb Eubs 10K
HOIHMOoTEKA
1.1 5 0 2
eCTeCTBOBHaHfM 1 https://m.edsoo0.ru/7f41837c
MPaKTUYECKOU
ESITEIILHOCTH YEI0BEKA
12 BemtectBa u 15 0 0 bu6nuoreka [IOK
' XMMHYECKHE PEAKIHH https://m.eds00.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. 5 0 1 bubmuoreka [JOK
' IToustre 06 oxcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o 8 0 1 bu6muoreka [JOK
' KHCIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. Eu6 1IOK
HOIMoTEKA
2.3 ITo e 00 5 1 1
HATH https://m.edsoo.ru/7f41837c
OCHOBaHHUSX
OCHOBHBIE KJIACCHI Jlenn
2.4 HEOPraHUYECKUX 11 0 1 bubmorexa LOK OCCHICKOH
' P . https://m.edso00.ru/7f41837c P
COeIUHEHNI HayK{



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
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Uroro no pazgeny

30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaesneeBa.
CtpoeHue aToM0B. XUMHU4YeCKasl CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuonuueckuii 3aKoH
u [lepuoanueckas
31 CHCTEMa XMMHUYECKUX 7 0 0 bubmuorexa [JOK
anemenToB /l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue
aToma
Monaynu ypokoB:
JleHb maMaTn
MOTHUOIINX B
XuMHu4uecKas CBA3b. paguamOHHBIX
3.9 OxuciuTenpHo- 8 1 0 bubnmoreka [JOK aBapusax U
BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/7f41837c KaracTpoax.
peaxkuuu MexayHapoaHbIi
JIEHb
OMOJIOTHYECKOTO
pazHOOOpa3usi.
bu6nuoreka [IOK
Hroro o pasaery 15 https://m.edso00.ru/7f41837c
bu6nuoreka [IOK
Pesepeiioe Bpens 3 0 0 https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO 68 5 6
YACOB I10 [TIPOT'PAMME
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9 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE BocnurareabHbIH
Ne HaumeHoBaHMe pa3ieiioB U (uudpossbie) KOMIIOHEHT
Kontpoabusbie IlpakTuueckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[ToBTOpeHME U yriyoeHue
1.1 3HaHm711) OCHOBH}gxyae, eJI0B 5 1 0 bubmmorexa [JOK
' pas https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubmuorexa [JOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
DNIEKTPONUTHYECKAS
1.3 I/ICCOpI/Ia usi. XUMHUYECKue 8 0 1 bubmorexa HOK
' A HHATHL https://m.edsoo.ru/7f41a636
peaklM B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
OO61as xapakTepuCcTHKa
2.1 XUMHIeCcKuX d7eMeHTOB VIIA- 4 0 1 bubmorexa [JOK
' https://m.edsoo.ru/7f41a636
rpynsl. ['anoreHsl
OO6mas xapakTepucTHKa
29 XAMHYECKHX 3JeMeHTOB VIA- 6 0 0 bubmuoreka [JOK
' rpymmsl. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHECHUS
OO01mas xapakTepuCTHKa
0 P P bubnmoreka [JOK
2.3 XUMHUYECKHX AJIeMEHTOB VA- 7 0 1
https://m.edso00.ru/7f41a636
rpynibl. A30T, pocdop u ux



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
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COCAMHCHUA

OO61mas xapakTepucTHKa

54 XHMHYECKHX 3J1eMeHTOB |V A- 3 bubmuorexa [JOK
' rpynmsl. YTiaepoa U KpEMHHI https://m.edso0.ru/7f41a636
U UX COCTUHEHUS
Wroro no pazueny 25
Pa3nen 3. MeTasibl U UX COeIMHEHUS
bubmuorexa [JOK
3.1 06 i 4
HIHE CBONCTBA METTLIoB https://m.edsoo0.ru/7f41a636
3.9 Baxwueiime MeTamibl U UX 16 bu6mmoreka [IOK
' COCTMHEHUS https://m.edso0o.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
Monaynu ypokoB:
JleHb maMaTi
MOTHOIINX B
paanaluoOHHBIX
41 BemecTBa 1 MaTtepuansl B 3 bubnnoreka [JOK aBapusix u
' JKU3HH YEJI0OBEKA https://m.edsoo.ru/7f41a636 =~ katacTpodax.
MexnyHapoaHbIi
JIeHb
OMOJIOTUYECKOTO
pazHOOOpa3usi.
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnnoreka [HOK

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos Hata DJIEeKTPOHHbIE
Ne Testa voora K - n3yqeHust uudgposbie
w/n Yp Beero OHTPOJILHbIE PAKTHYECKHE  [Ijan/dakt GpazoBaTebHbIE
padoThI padoThI
pecypcsbl
1 [TpenmeT xuMuu. Poiib XUMUHU B KU3HU 1 0 0 03.09.2024  BuGmuoreka IIOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
) [TonsiTHE O METOAX TTO3HAHUS B 1 0 0 05.09.2024  Bubnumoreka IIOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna 10.09.2024
paboThl B 1a00OpaTOpUU U IPUEMBI bubnunorexa [JOK
3 1 0 1
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTtele BemecTBa U cMecd. Croco0bl 1 0 0 12.09.2024  Bu6nuoreka IJOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2 17.09.2024
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [OK
a . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
19.09.2024  bubauoteka [JOK
6 ATOMEL H MOIICKYIEI 1 0 0 https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHUE DJIEMEHTHI. 3HAKU 24.09.2024  BubGmmorexa [JOK
7 1 0 0
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
26.09.2024  bubmuoteka [JOK
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/f0d2a6e
01.10.2024  bubmuoreka [JOK
o ATOMHO-MOJICKYJIIPHOC y4CHHe 1 0 0 https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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3aK0OH OCTOSIHCTBA COCTaBA BEILIECTB. 03.10.2024
10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [JOK
pMyJIa. https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKUX JIEMCHTOB
OTHOCUTEIbHAs aTOMHAs Macca. 08.10.2024  BuGmnuoreka IIOK
11
OTtHocuTenbHasE MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHAYECKOTO 10.10.2024 = Bubmuoreka IJOK
3JIEMEHTA B COEIUHEHUH https://m.edsoo.ru/ff0d350c
13 KonmdaectBo BemecTsa. MoJib. 15.10.2024  BubGmmoreka [IOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnuecKue 1 XUMUYECKUE SIBIICHUS. 17.10.2024  Bubnuoreka IJOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3Haku U YCIIOBHSI TPOTCKAHMSI 22.10.2024  Bubamoreka IIOK
15 .
XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MAaCChI BEIIECTB. 24.10.2024  BubGnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus KoandecTBa, MacChl 05.11.2024
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakuit
Knaccugukaius XuMUUecKux peakiui 07.11.2024
18 (coenMHEHUs, PA3IOKCHUS bubmorexa LHOK
8 P : https://m.eds00.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4E€HBIN- 12.11.2024
19 sHIMKIOoNeauCT. O000IIeHNe U brbmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 CamocTosTenpHas paboTa 1o TeMe 14.11.2024  bubGmunoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas 19.11.2024  Bubamoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

Ouznyeckue 1 XUMUIECKHE CBONCTBA 21.11.2024
22 KHCJIOPO/ia (peaKIuu OKUCIICHHUS, Bubmaorexa ITOK
https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
Crioco0bI mostydeHust KHCI0poa B 26.11.2024
23 nabopaTopuu ZIqHPOMI)IIHJICHpHOCTI/I. bubmmorexa [JOK
https://m.edsoo.ru/ff0d497a
[TpumeHeHnue Kuciopoaa
TemutoBoii 3 pexT xumuaeckon 28.11.2024
24 peaKIuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, FK30- https://m.edso0.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEAKIIHSIX
Tomnuso (He(dTH, Yroab U METaH ). 03.12.2024
25 3arp23He}EHeq1;03n}}lfrxa, CIIOCOOBI iro bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTuyeckas padora Ne 3 mo Teme 05.12.2024
26 «Ilonmydenne u coOupaHue KUCIopoa, bubnmnorexa [JOK
M3y4EHUE ero CBOMCTB» Meponpusarue https://m.edsoo.ru/ff0d4ae2
B Touke pocra.
97 Bonopon — anemeHT u mipoctoe 10.12.2024  BuGmmoreka LIOK
BelecTso. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4ddo
28 dusnyecKkue ¥ XUMUIECKHE CBOHCTBA 12.12.2024 = Bub6mmoreka [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTaX U COJISX 17.12.2024  bubGmunoreka [IOK
[Tonyuenue Bogopoa. https://m.edsoo.ru/ff0d50d2
30 KontponbHas padora 3a 1 nomyroaue 19.12.2024  Bubamoreka [IOK
10 TEKCTaM aJIMUHUCTPALIUU. https://m.edsoo.ru/ff0d4dd0
31 [TpakTudeckas padorta Ne 4 1o Teme 24.12.2024  Bubamnoreka [JOK

«[Tonydyenne u coOupanue BOAOPOA,

https://m.edsoo.ru/ff0d4f42
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W3yYEHHUE ETO CBOMCTB»

Moutsipabiii 00bEM ra30B. 3aKOH

26.12.2024

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUECTBA 09.01.2025
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
Y https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Berancnenus 00EMOB ra3oB 1o 14.01.2025
YPaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA
34 00BEMHBIX OTHOIIICHUH T'a30B bubmorexa [JOK
CoL https://m.edso0.ru/ff0d5708
dusnyecKkue ¥ XUMUYECKHE CBOMCTBA
BOJIBI.
Pemenue 3axau. Berauciienne o06EMoB 16.01.2025
35 ra3oB, KOJIMYECTBA BEIIECTBA rasa bubmmorexa [JOK
’ B ’ https://m.edsoo.ru/ff0d587a
MacChI BEIIECTB.
36 CocraB ocHoBanui. [Tonsitue 00 21.01.2025  Bubamnoreka [IOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblilieHHbIe 23.01.2025
37 u HIE[:HaCLIpeHHBIIe) aCTBOPBI B bubmorexa HOK
B P PEL https://m.edsoo.ru/ff0d5b40
MaccoBast 101 BELIECTBAa B pacTBOpE
[TpakTrueckas padota Ne 5 o reme 28.01.2025
38 «ITpuroroBieHue pacTBOPOB ¢ bubnuorexa [JOK
OnpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 CamocTosTenpHas padoTa 1o TeMe 30.01.2025  Bubmmoreka ITOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUs, 04.02.2025  Bubnmoreka IIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHnne n XuMH4YeCKue CBONWCTBA 06.02.2025  bubmuoreka LIOK
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KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
42 OcHOBaHMSI: COCTaB, KJIaccupukarus, 11.02.2025  Bubnuoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHne 1 XUMHUYECKUE CBOICTBA 13.02.2025  Bubamoreka [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
42 Kucnotsl: cocras, kinaccudukarms, 18.02.2025  Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tony4yeHne 1 XUMHUYECKUE CBOMCTBA 20.02.2025  Bubnumoreka I[JOK
45
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, 25.02.2025
46 CHOCOéIf HHOJI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa LHOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktrueckas padbota Ne 6. Perenue 27.02.2025
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnueckas CBSA3b MEXKIY KiIacCaMH 04.03.2025  Bubnmoreka IIOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTU3alus 06.03.2025  Bubnuoreka IIOK
3HAHUM https://m.edsoo.ru/00ad9ch2
CamocrosiTenpHas paboTa 1mo Teme 11.03.2025
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbIie MOMBITKY KIIacCH(pHUKAINN 13.03.2025
51 XAMHYECKHX 3J1eMEHTOB. [loHsiTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
52 [Tepuoanueckuii 3aKoH u 18.03.2025  Bubmuoteka [{OK
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HepI/IOI[I/I‘IeCKaSI CUCTEMA XUMHNYCCKUX
sanemenToB /I. 1. Menaeneera

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

53 epHos A — 20.03.2025  bubGaumoteka [IOK
PHOZEL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. COCTaB aTOMHBIX 01.04.2025  BuGmuoreka [IOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YeK 03.04.2025
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmorexa LHOK
proA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTUKa XUMUIECKOTO 08.04.2025
56 3JIEMEHTA 10 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenune [lepuoandeckoro 3akoHa 10.04.2025
57 JUISL pa3BUTHS HAYKH U NTPAKTUKA. [1. bubnnorexka [JOK
N. MenneneeB — y4€HbIN, I1€1aror U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEeKTPOOTPULIATETHHOCTH aTOMOB 15.04.2025
bu6mmoreka [IOK
58 XUMUYECKHUX AJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas padboTa
59 WNonnas xumudeckas CBs3b 17.04.2025  bubmmorexa [JOK
https://m.edsoo.ru/00adac34
KoBaneHTHAas TTONsIpHAS XUMUYECKast 22.04.2025  bubGamoreka I[JOK
60
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHYECKast 24.04.2025  bubGaunoreka I[JOK
CBS3b https://m.edsoo.ru/00adaab9
62 S —— 29.04.2025  bubGamoteka [IOK

https://m.edsoo.ru/00adae28
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63 OKHCTUTENEHO-BOCCTAHOBUTEIILHBIC 1 06.05.2025  Bubmmoreka IIOK
peakuu https://m.eds00.ru/00adb076
64 OKHCITUTENN U BOCCTAHOBUTEIN 1 08052025 bubmmorexa LIOK
https://m.edso00.ru/00adb076
HroroBast koHTpoIbHAs paboTa 3a 1 13.05.2025
65 MOJTYTOJINE TI0 TeKCTaM 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb486
aJIMHUHHUCTPAIIH
66 PesepBHblit ypok. O6o01IeHNE U 1 15.05.2025  BubGauoreka LIOK
cHUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
PesepBHeIit ypok. O000IICHHE 1 20.05.2025  Bubmmoreka [JOK
67 . 1
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9ch2
68 Peseprublii ypok. O0o0mIeHNE U 1 22.05.2025  bubGauoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC
KosmuecTBo yacos Hata DJIEeKTPOHHbIE
Ne Tema VDoKa K - H3y'eHUsA uudposeie
1w/ Yp Beero OHTPOJILHbIE PAKTHYECKHE  [Ijan/dakt GpazoBaTebHbIE
padoThI padoThI
pecypchl
[Tepnoanueckuii 3aKoH. 03.09.2024
1 [lepuonuueckas cuctema 1 0 0 bu6mmorexa [IOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH 05.09.2024
2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 0 0 bubamorexa LOK
. https://m.edso00.ru/00adb6b6
HEPBbIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa 10.09.2024  Bubamoreka [IOK
3 1 0 0
HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOM CBSI3M M THUITHI 1 0 0 12.09.2024  Bu6nuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o teme 17.09.2024
«IToBTOpEHUE U yriybaeHne 3HaHUH
5 OCHOBHBIX Pa3ZeioB Kypca 8 kiacca» 1 1 0
(Inarnoctuyeckasi KOHTPOJIbHAS
paboTa 1o TeKcTaM aJIMUHUCTPALINN)
5 Knaccugukanus XuMuaeckux 1 0 0 19.09.2024  BuGmauoreka [IOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUECKOMN 24.09.2024
7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOr€HHBIX peaKIusIX
8 IlonsaTue 0 XUMHYCCKOM 1 0 0 26.09.2024  bubmuoteka [JOK
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paBHOBecHH. DAKTOPBI, BIUAIOLINE
Ha CKOPOCTb XUMHUYECKOU PEAKLIMU U
IIOJIOKEHUE XMMUYECKOTO

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

paBHOBECHS
9 OKHCIIMTEIIbHO-BOCCTAaHOBUTCIIbHBIC 01.10.2024  BuGmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKON 03.10.2024
10 ucconuanun. CUIbHEIE U ca0ble bubnnorexa [IOK
g HHAHHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HouHbIe ypaBHEHHS peaKIuii 08.10.2024  bubmmorexa LHOK
yp peart https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCIIOT U 10.10.2024
OCHOBAHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
12 .
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
IACCOIAAINN
XUMHUUYeCKre CBOMCTBA COJICH B 15.10.2024
13 CBETE MpEeACTaBIEHNH 00 bubmorexa HOK
pedt o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [TonsTHE O THAPOIU3E COeH 17.10.2024 | bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O0o01IeHre ¥ CHCTEMaTH3aIUs 22.10.2024  BubGmmorexa I[JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. 24.10.2024
16 «Pemrenne 3KCIepUMEHTAIBHBIX bubnnorexa LIOK
P https://m.edsoo.ru/00addbfa
3a7ad»
CamocrosiTenbHas paboTa 1mo Teme 05.11.2024
bubmuorexa [JOK
17 «DNEKTPOIUTHYECKAS TUCCOITHAITHS.

XUMUYECKUE peaklui B PaCTBOPAx»

https://m.edsoo.ru/00addecO
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OO01mas xapakTepuCTHKA TaJIOTCHOB. 07.11.2024
18 XUMHYEeCKHEe CBOMCTBA HA TPUMEPE bubmmorexa [JOK
PUMED https://m.edsoo.ru/00addfe2
XJiopa
XnopoBoaopoa. CoJisiHast KHCIIOTA, 12.11.2024
19 XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE bubmmorexa [TOK
> HOIVH ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme 14.11.2024
20 «[lony4yenue consHOI KUCIOTHI bubmmorexa [JOK
yH N _ ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTBY
Brruncnenus no ypaBHEeHUSIM 19.11.2024
21 XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3 bubamorexa LOK
PCAKIUTH, a https://m.edso0o.ru/00ade488
pearcHTOB JiaH B H30BITKE
29 OO01mmas xapakTeprcTHKa SJICMCHTOB 21.11.2024  Bubmmorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(DUKALIUYU CEPBI. 26.11.2024
93 Haxosxnienue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo/i, cTpoeHuUe, 28.11.2024  Bubnuoreka [JOK
¢du3nyeckre 1 XUMHUYECKHE CBOICTBA https://m.edso00.ru/00ade802
Oxcupl cepol. CepHasi KHCIIOTA, 03.12.2024
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKHE peakliny, JIexalire B 05.12.2024
OCHOBE ITPOMBIIINIEHHOTO CII0CO0a
. bubnuorexa [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XHUMHYECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMHU

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

Brruncienue MmaccoBod 10U

10.12.2024

bubmuoreka [JOK

27
BBIXOJIa TPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMEHTOB 12.12.2024
08 VA-rpynmnsl. A3o0T, bubmumoreka [IOK
pacrnpocTpaHeHHE B IPUPOJIE, https://m.edsoo.ru/00adeea6
¢bu3nyecKkrue 1 XuMHUYeCcKre CBOMCTBA
AmMHEaK, ero Gu3nvecKue u 17.12.2024
29 XUMHUYECKHUE CBOMCTBA, MOJIYYCHUE U bubmorexa LHOK
’ v https://m.edso00.ru/00adf004
MIPUMEHEHNE
[IpakTrueckas padota Ne 3 o Teme 19.12.2024
30 «[TomydyeHre aMMuaKka, U3y4eHUe ero bubmmorexa [JOK
. y4 etk https://m.edsoo.ru/00adf180
CBOMCTBY»
KonTponbnas pabota 3a 1 24.12.2024
31 MOJIYTOJIM€ N0 TEKCTaM bubmmorexa [JOK
yron https://m.edso00.ru/00adf306
aJIMHHHUCTPAIIH
A3OTHas KUCIOTa, €€ (hu3ndeckue u 26.12.2024
XUMHYECKHE CBOICTBA.
Hcnonp30BaHne HUTPATOB U CONEN
32 aMMOHHS B KaUeCTBE MUHEPATHHBIX bubmmorexa [JOK
5 p https://m.edsoo.ru/00adf518
ynobpenuii. Xumuueckoe
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSMH a30Ta
docdop. Oxenn pocdopa (V) u 09.01.2025
33 ¢dochopHas kucnora, pUMUECKUe U bubmmorexa LIOK
p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B 14.01.2025  Bubamoreka [IOK

Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

https://m.edsoo.ru/00adfc20
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3arpsi3HeHue IPUPOJIHON CPEIb
dbocharamu

VYriepon, pacnpocTpaHeHHE B 16.01.2025
35 npupojie, GU3NIeCKue 1 XUMHICCKHE bubmorexa LHOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupl yriaeposaa, ux GU3NYECcKue u 21.01.2025
36 XHMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKoJoru4eckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYrosbHas KUCIOTA U €€ CoNn 23.01.2025  bubmnorexa LHOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme 28.01.2025
38 "[lonyueHune yriaekucioro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[lepBoHayanbHbBIE TOHATHUS 00 30.01.2025
39 OpraHUYECKUX BEUIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 KpemHii 1 ero coe/HeHus 04.02.2025  buommoreka I[IOK
https://m.edso0o.ru/00ae080a
[TpakTryeckas pabora Ne 5. 06.02.2025
41 PemreHne skciepUMEHTANIBHBIX 3a1a4 bubnnorexka [JOK
1o TeMe «BaxHelnIre HeMeTaulbl U https://m.edsoo.ru/00ae0bf2
WX COSAMHECHUSD)
CamocrosiTenpHas paboTa 1o Teme 11.02.2025
42 «BaxHeimme HeMeTaJTbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS
43 OO6m1ast XxapakTeprucTruKa 13.02.2025  bubauoteka [JOK
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XUMHUYECKUX IJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ael103e

XHUMHUYECKHE CBOMCTBA METALJIOB. 18.02.2025
44 DIEKTPOXUMHAYECKUAH DS, Eubmorexa ITOK
p N P https://m.edso00.ru/00ael1156
HaMPSHKCHUN METaJIOB
O61ue cnocoObl MOTydeHHs 20.02.2025
meraiuioB. CruiaBel. Berauciienus mo
45 ABHEHUIM XUMHYECKUX PEAKIIUU Bubmorexa ITOK
yp DAk, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
IPUMECH
46 [ToHsITHE O KOPPO3HH METAIIOB 25022025 bubmmorexa [JOK
Pp https://m.edso00.ru/00ae1278
27.02.2025  bubmuoteka [JOK
47 IHenounbie MeTaib https://m.edsoo.ru/00ael14b2
48 OKCUIBI ¥ THIPOKCHUIBI HATPUS 04.03.2025  Bubamnoreka IJOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenouyHo3eMeNbHBIE METAIIIBI — 06.03.2025  BubGamoreka [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ae15e8
50 Baxuelinme coenMHEHNS KAJIbIU 11.03.2025  bubmmorexa HOK
g H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3AIHS 13.03.2025
3HaHUHU
52 YKécTkocTh BOIBI M CIIOCOOBI €€ 18.03.2025  Bubmmoreka [IOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme 20.03.2025  bubmuoteka [JOK
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"YKEcTKOoCTh BOABI 1 METOIEI €6

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

ycTpaHeHUs"
. 01.04.2025  bubmuoreka [JOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBONCTBA OKCHJIA U 03.04.2025  BuGmuoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
08.04.2025 = bubmuoreka [JOK
= Keneso https://m.edsoo.ru/00ae1d86
57 OKCcHIBI, THIPOKCHUIBI U COJTH 10.04.2025  Bubnuoreka [JOK
xenesa (1) u sxemesa (111) https://m.edso0.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3 AL 15.04.2025
3HAHUI
[TpakTuueckas padota Ne 7. 17.04.2025
59 Pemrenue skciepuMeHTABHBIX 337249 bubnunorexa [JOK
mo TeMe «BaxHele MeTajIbl i UX https://m.edso0.ru/00ae3de8
COCIMHECHH S
Brruncnenus no ypaBHEeHUsAM 22.04.2025
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COACPKUT mpuUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJTM BBIXOJIA MPOTYKTA
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIHS 24.04.2025
3HAHUI
CamocrosiTenbHast paboTa 1mo Teme 29.04.2025
62 «BaxkHenme MeTajIbl U X
COEIMHEHHMS
63 BemiectBa u marepuassl B 06.05.2025  bubamnoreka [JOK
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HOBCEIHEBHOU KU3HHU YEJIIOBEKA

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

64 XHUMHYECKOE 3arpsi3HEHUE 1 08.05.2025  BubGmuoreka IIOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Posnb XxuMuu B perieHn# 1 13.05.2025  Bubamoreka [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
HTorosast KOHTpOJbHAS paboTa 3a 1 15.05.2025
66 MOJTYTOJIME MO TEKCTaM 1 bubmmorexa [JOK
yroa https://m.edso00.ru/00ae0dOa
aJIMHHHCTPAIAH
67 PezepBHblit ypok. O60011eHNE U 1 20.05.2025  Bubnumoreka IJOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
PesepBHeIil ypok. O000IICHHE 1 22.05.2025  Bubmmoreka [JOK
68 . 1
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE
obmectBo «M3narensctBo «IIpocBemenney/ 2023 r.

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Xumus (0a30BbIid ypoBeHb). Peann3zanusi oOpa3oBaHus: METOIMUECKOE
nocobue st yuutens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B.
[Muuyrunoit. M. : ®I'BHY «HcTUTYT cTpaTeruu pa3BuTusi 00pa3oBaHUs

PAO», 2022 81 c.:um.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/

JOKYMEHT HOAINMUCAH 3JEKTPOHHOHU MMOAIMUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.

‘,é INPOBEPEHO B IIPOTPAMME KPUIITOAPM.

IMOJAIINCH

O6wui cTaTyc noanucu: Moanuck BepHa

CeptuduKar: 02ECE48800D1BOEF9646679E89CE57DCO0

Bnapeneu;: JOAHWUNBYEHKO, EBFEHWIM ANEKCAHAPOBWY, AUPEKTOP, MEOY
"BOJIOLINMHCKAA COLWL", MBOY "BONTOLLIMHCKAA COLL", BONOLUMHO X,
LUEHTPANBbHAA YN, 34. 14, POOMOHOBO-HECBETANMCKUWN P-H, 61
Poctosckas obnactb, RU, 613000541022, 1026101549660, 03755241150,
6130004335

Uspatenb: depepanbHas Hanorosas ciy*kba, PegepanvHas Hanorosas ciyKba, ya.

HernuHHasg, a. 23, r. Mocksa, 77 Mocksa, RU, 1047707030513,
uc@tax.gov.ru, 7707329152
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