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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe (QeaepanbHOl pabdoueil MNporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOydeHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENbHOE MIPEAMETHOE COJZIEpKaHue,
IpeayCMaTpUBaET paCIpEeAesiCeHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUuxcs, OMNpPEAeNSseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs, a Takke TPeOOBaHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHUST MHPOBO33PEHMUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dhopMupoOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBbIM 3HAHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYaIOITUXCSI.

JlanHbIC HampaBlICHUS B OOYYCHHH XUMUM OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl ~ y4eOHOTro  MpeIMeTa, KOTOPBhIM  SABISIETCA  NEJaroruyeckKu
aJlalTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUU Ha ONpPE/IeTIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. OO0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pPa3HOro YpOBHS:

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

— [lepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOJUTHYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIMKW OOBICHEHUS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LIEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KI1accy.

[lpy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHWS TPU U3YYEHUM BEIIECTB M
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpameHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAaYEHHE MPUOOPENH TaKHUE 1IEeJIU, KaK:

— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
oOyJaromuxcs K CaMOCTOSITENIbHOM IO3HABATEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHune yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYAaIOIEro MHUpA, MCIHOJIb3Yys 3HAHUS W ONBIT, NOJYYEHHBIE NP H3YYECHHUH
XUMHUH, TPUMEHSATh HMX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmupoBaHHEe y OO0ydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILEHHU,
MOHUMAHUSI 1EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs U HANpPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjectBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCTHIE BElIeCTBa U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAsh aTroMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi 0Jisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCTUHECHHA.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKash peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeMHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW TMOCYIOMW, MpaBMWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SABICHHUH, HAaOII0IeHIE U
OMKCAaHHE TMPU3HAKOB MPOTEKAHWS XMMHUYECKHUX peakluii (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokKeHHe T'MIpOKCcHaa
menu (II) npu HarpeBanuu, B3auMoJeUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNIeHHs CMEeCei: C TOMOIBI0 MarHuTa, (UIbTPOBAaHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYHCTKH MOBAPCHHON
CONMM, HaONIOAGHHE W  OMNHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJIeH MOJeKys
(IIapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — aneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporHas MoAuUKaIus KUCIopoaa.

TennoBolt »hdekT XUMHUUYECKOW peakluy, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIECHHBIE PacTBOpPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duszmyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conei.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEACIICHUE COJEPKaHUs KUCIOpOAa B BO3AyXe, MOJIyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpeKpalleHus TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMHu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeaKkUui HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 33/1ad IO TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
IpyNIax CXOJIHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

Ilepuognyeckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnognueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U IepUoaaM.

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

Xumuyeckass cBA3b. KoBajieHTHass (MOJIIpHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusl.  OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJIEHUCTBUE
IMAPOKCUIA LHMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBSI3€M IIPM HM3yYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KilacCUPUKaAIus, M[EPpUOJUIHOCTb, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUYecKre BEIMYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b!1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XMMHYeCKast peakius

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKkux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKIUHN, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMUMHYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJICKTPOHHBIN  OaylaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMII W coJliel B CBETe TNPEACTABICHUNA 00 DIEKTPOTUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTEepUaloB), TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakluuu pas3jioKEeHUsI, COCIMHEHUs), PAaClO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucCioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHellue XJIOpHIbl U HUX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3NUecKue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENSl Kjacca KHUCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJYYeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY>KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U xumMuueckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
X (U3UYECKUE U XUMUIECKUE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3NMYECKUE U XHUMHYCCKUE
CBOiicTBa (00OmME Kak TMPEACTaBUTENS Kiacca KUCIOT W CHEIU(PUUIECKUE).
Hcnonb30BaHWE HUTPATOB M COJIEW aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel cpe/ibl COeTUHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (uMUecKne M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpOoHA,  aUIOTPOITHBIE
Moau(dUKALUKM, pacpoCTpaHEHHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouusa. Kpyrosopot yriepoaa B npupojae. Okcuapl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJy4YeHHE U MPUMEHEHUE. DKOJOTUYECKHE TPOOJEMbl, CBS3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3za riao0anbHOrO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
ahdekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIIICHHOCTH.
[ToHsaTHe 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHCHUU.

KpemHuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMeHenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcune kpemaust (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxkHellne CTpouTeIbHbIE MaTepHuasbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuyeckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpa)Kalliue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBa
raJIOTeHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  COCOUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdart-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOoIyUYeHuE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YCHHE CBOWCTB aMMHaka, IpPOBEJICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenume HeMEeTaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux snemeHtoB [, .
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayuindeckasi CBsi3b U
METAJIMYECKas ~ KpPUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3znueckue U XMMHUECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepmoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COEJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusndeckne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxueimue coenuHeHHs Kaiblus (OKCHZ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHUNA: TTosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxOKJIEeHHWE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amtoMuHUsA. AMOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B llepruoauyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, TuApOoKCcH bl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHWE C O00pa3llaMM METalIOB M CIUIaBOB, HMX (PU3HUUECKUMHU
CBOMCTBAMH, H3YyYEHHE  PpE3yJbTaTOB KOPPO3UM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOW (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLIECCa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO ~ HCIOJB30BAHWE  BHUAEOMATEPHUAIOB), MPU3HAKOB  NPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLMs, aJlOMHUHHUS, LUHKA, Keye3a
(IT) u xeneza (III), meau (II), HaOnrOAEHME M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU WOHAMU HaTpWsl, Kajdus W Kalblug (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCH]IA IMHKA, pEHIEHUE SKCIIEPUMEHTABHBIX 33/1a4 10 Teme «Baxuenmme
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYECKUX
po0em.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mestcnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHM B 9 Kiacce
OCYUIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, SJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMsS XUMHUU B €IUHCTBE Y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINHI 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXAlOT  TFOTOBHOCTh  OOYYaroIIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UICTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHUMAHUS 3HAYCHHUS XUMHUYECKOM HAYKU B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NESATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCce€ HITOM y4eOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEACHHE W IOCTYIIKA CBOMX TOBAPHUILEH C IIO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU U COCTABISIOLINE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHON



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcaMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCIECACTBUUA U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTU COOJIOJIEHUs TpaBui OE30MacHOCTH TMpU OOpalleHHH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO Tpodeccuil U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON IeSITENbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydYaeMble MPU U3YYECHUU XUMHH, JJIS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IIOBBIIIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JIA
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM



HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpble 0OecnedynBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCMOJB30BATh MPUEMBI JIOTMUECKOTO MBINIJIEHUS TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX MMOHATUNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS NIl OOBSICHEHUS OTJICIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMU XUMUYECKUX BEIIECTB U XUMHUYECKUX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCE TO3HAHUA TOHATHS (NIPEIMETHhIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKT€PU30BaTh CYIICCTBEHHbIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCcKHe 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE ONbITa 10 TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIEHWBATh IMPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh PA3IUYHbIE METOJbI M 3alpOChl MPU IOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHHE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ayd HECJIOXKHBIMM CXEMaMH, JAHArpaMMaMH,
npyrumu popmamu rpauKu 1 UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOLIEH NPUPOJHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJACTABIATH  IOJYYECHHBIE  pPE3yJbTaTbl  ITO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  ACSATENBbHOCTH  MpPU  PELIECHUU
BO3ZHMKAIOIIMX NpOOJIeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIAaCOBAHUS
no3uuuid (o0cyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BBIONpaTh Hanbosee 3 heKTUBHBIC CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33aJaHUM C Yy4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO peE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue g TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  TMOJYYEHHI0O HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy 00yueHus B 8 kiiacce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEHIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs pPEeaKiui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
0OM€Ha, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0OBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymma)», Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTh OO0O3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHHe UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaAlICHUA B
pPa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHuEe, CHUCTEMAaTU3alMI0, KIACCU(PHUKAIINIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IMpaBWjaM  MOJIb30BaHWUS ~ XUMHUYECKOW  MOCYyIOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJAUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYecKas CBs3b, TEIJIOBOU >PdeKT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTaau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEePHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAad,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNPEAEIbHO JOMyCTHUMast
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUW Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTepPU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg noAarpymnna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», mansie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldiume, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsija  sijapa, oOIee 4YUCIO SJIEKTPOHOB H
pacrpesieieHue HMX MO0 3JEKTPOHHBIM CJOAM), OOBSICHATH OOIINe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesax MaJlbIX MEPUOIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME WU CHCIMPUICCKHE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTABJISITH YPaBHEHUS AJEKTPOJUTUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEakiui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MIOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOIO »JJIeMeHTa 1o (opmye
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUJI-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATH3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 ) bubnuoreka [{OK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BerectBa 1 xumudeckue 15 1 0 bubnunoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnoreka HOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
) Bonopoa.Ilonstue o kucnorax g 0 1 bu6nmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubnuotexa [JOK

’ HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
X €CKasl CBA3b.
39 OEMWI e 2 bubnunorexa LIOK
’ HCTHTEIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
P 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | 0 bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubnmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mias XxapakTepuCTUKa XUMHYECKUX 4 0 ) bubmuoreka [JOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [JOK
’ PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 0 1 bubmmorexa [TOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Uroro no pazgeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

bu6nmmoreka [IOK
A i 4
3 Obmme cBoiicTBa MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 02.09.2024 = https://m.edsoo.ru/ff0d210c
[TonsiTre 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHUHU 06.09.2024  https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OPATOpPUH U IPUEMBL 1 0 | bubnuorexa [JOK
oOpartieHus ¢ 1a00paTOpHBIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl | 0 0 bu6mmoreka [JOK
pa3aeneHus cMecen 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 0 bubmmorexa [TOK
! . PrMEP 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmorekxa [IOK
A 1
TOMBL I MOCIYIIRE 0 0 20.09.2024  https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKUE DJIEMEHTBI. 3HAKU | 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2024  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1
POCIRIC 1 CHOMHBIC BOMlcoTna 0 0 27.09.2024  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bummorexa [OK
P 7 30.09.2024  https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuuaeckas opmyia. BaaeHTHOCT bubmmorexa [IOK
Py 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 07.10.2024  https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1015 XUMHAYECKOr0 bubnuorexa [JOK
3JIEMEHTA B COCIMHCHUH 11.10.2024 @ https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. bu6mmoreka [IOK
MognspHas macca 14.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuyecKas peakuus 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui 21.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUUYECKUE YPAaBHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEII[ECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
N . P 08.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakinui
18 (coenMHEHUs, Pa3I0KEHUS bubmmorexa [TOK
A P ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIONeauCT. O000IIeHNe U bubmmorexa [OK
' . 15.11.2024  https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 18.11.2024 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecsk razos. CoctaB bubnuorexa [IOK
BO3ayxa. Kucinopon — sneMeHT u 22.11.2024 = https://m.edsoo.ru/ff0d448e



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
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

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa peaich ’ 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CrocoObI MoTy4YeHUsT KUCJIOPO/ia B
23 nabopaTopuu }I/’an OMBIMHCHPH(f[CTH bubmorexa HOK
patop P ' 29.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U 02.12.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKHUX PEAKIIHIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa HOK
P VX, 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALIEHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[lonmydyenne u coOMpaHue KUciIopoaa bubmmorexa [TOK
e . P posa, 09.12.2024  https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY»
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxknenue B npupoje 13.12.2024  https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bonopoaa 16.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KMCIOTAX M COMSX bubmorexa [TOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOA0POia B bubnmoreka [JOK
nabopaTopuu 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «Hpon €HUE I/IEO6I/I aHue BOJAOpoOAa bubmmorexa [OK
ya P AOPOAd, 27.12.2024  https://m.edsoo.ru/ff0d4£42

W3yYEHHE ETO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo 13.01.2025 | https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa [TOK
5 . Y 17.01.2025  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenus 006EMOB ra3oB 1o
34 ABHEHHUIO PeaKkIIMi Ha OCHOBE 3aKOHA bubmorexa HOK
P N peait . 20.01.2025 |  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nuecKue 1 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 24.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKAaTOpax 27.01.2025  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HI:?HaCI)IpeHHBI}; aCTBOPBI B bubmorexa HOK
HI P poL 31.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpencNnEHHON MacCOBOU J10IEN 03.02.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas pabora Ne2 o treme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 07.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KJIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIaTypa 10.02.2025  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [TOK
’ P 14.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMusI: cOCTaB, Ki1accuduxams, bubmuotexa [JOK
HOMEHKJIaTypa 17.02.2025 | https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XxuMHU4YeCKue CBOWCTBA bubmmoreka [IOK
OCHOBAaHUH 21.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 24.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KUCJIOT 28.02.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cnoco((ibllj oI )CHI/I}I XI/IMI/I‘{Z(I;)KI/IC bubmorera [JOK
N i ’ 03.03.2025 |  https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 07.03.2025 = https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUI 10.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUU 14.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 no teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmorexa HOK
on 17.03.2025  https://m.edsoo.ru/00ad9¢1a
COETMHEHU I
[TepBBIe TOMBITKN KIIACCH(PUKAITAN
51 XAMHYECKHX 3J€MEHTOB. [loHsiTHE O bubmorexa HOK
' 21.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOHBIX 3JIEMCHTOB
[lepronnueckuii 3aKOH U
bubmuorexa [JOK
52 [lepnonnueckas cucteMa XMMHUYECKUX
04.04.2025  https://m.edsoo.ru/00adas52¢c
snemenToB 1. . MenaeneeBa
53 Ilepuoast TIMBI, TOATPYIIIBI bubmorexa [TOK
PHOARL TPY > HOATPY 14.04.2025  https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CoCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 18.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0YECK
55 aToMOB 3J1eMeHTOB [leproanyeckoi bubmorexa HOK
21.04.2025 | https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKka XMMHYECKOT O
56 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. 25.04.2025 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnunoreka [JOK
MeHeneeB — y4€HbId, IEAAror v 28.04.2025 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKHUX JIEMEHTOB 02.05.2025  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorera [JOK
05.05.2025  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4ecKas bubnuoreka [IOK
CBSI3b 12.05.2025 | https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 16.05.2025  https://m.edsoo.ru/00adaab9
bu6mmorekxa [IOK
62 (CTeMeHb OKHCICHIS 19.05.2025  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmuoreka [IOK
peakuun 23.05.2025  https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
26.05.2025  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«CTtpoenue aroma. XuMUUIeCKast 30.05.2025  https://m.edsoo.ru/00adb486
CBA3b)»
66 PesepBublit ypok. O6o0mIeH e 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O60011eHNE U | bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. 05.09.2024 = https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMHUUYECKHX AJIEMEHTOB 1 0 0 bubmorexa HOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanysa u HoMeHKIaTypa | 0 0 bubnnorexka [JOK
HEOPraHWYECKUX BEILECTB 12.09.2024  https://m.edsoo.ru/00adb7e2

4 Buapl XuMU9eCcKOM CBS3U U THITBI | 0 0 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme

5 «[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 1 1 0 bubmorexa HOK

P Yy 19.09.2024  https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccugukanus XuMuaeckux ) 0 0 bubnnoreka [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0 bubmorexa HOK
PEaIIuH. 26.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHUECKOM

8 aBHOBeCUHU. DAKTOPBI, BIUSIONINE 1 0 0 bubmmorexa [TOK
P ' PEL, HI 27.09.2024  https://m.edsoo.ru/00adc28¢c

Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu 03.10.2024  https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTHYECKON
10 nccorranuu. CHIbHBIE U ci1a0ble Bubmorexa ITOK
A HHAHHH. 04.10.2024  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINI bubmmorexa LHOK
P pearh 10.10.2024 | https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2024  https://m.edsoo.ru/00add5d8
JIIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIECHUI 00 Bubmorexa ITOK
bet . 17.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 IlonsTue o rmapoanse cojei bubmnorexa [IOK
AP 18.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH 24.10.2024 @ https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue skcriepuMeHTAILHEIX Eubmorexa IIOK
p 25.10.2024 hitps:/m.edsoo.ru/00addbfa
3amauy
KonrtponsHast padora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOIINAIINI Eubmorexa IIOK
P A HHat 07.11.2024 @ https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubmuotexa [JOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE 08.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHUYECKHE CBOUCTBA, IIOJIYUEHUE bubmmorexa HOK
’ I ’ 14.11.2024 = https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tonydenne conTHON KUCIOTHI bubmmorexa [IOK
i . N ’ 15.11.2024 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUSM
21 XUMHYECKHUX PeaKIUi, €ClIi OJUH U3 bubmmorexa LOK
pearia, A 21.11.2024 | https://m.edsoo.ru/00ade488
pEarcHTOB JIaH B H30BITKE
) OO01mmas xapakTepuCcTHKa YJICMCHTOB bu6mmoreka [IOK
VIA-rpyniibt 22.11.2024 | https://m.edsoo.ru/00ade64a
AnoTpomnHbIC MOAU(UKAITUN CEPBHI.
3 Haxosxnienue cepsl 1 €€ coeTMHeHU I bu6mmoreka [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
(bu3nyeckre U XUMHUYeCKre CBONCTBA 29.11.2024  https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 (bu3znyecKrue 1 XUMHUYECKHe bubmorexa OK
B 05.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2024  https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpe/ibl COeAMHEHUSIMU
cepbl
27 Brruncienne MaccoBOM TOJIH BEIXOJa bu6mmoreka [IOK
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MPOAYKTa PEaKIUU 12.12.2024  https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3JIEMEHTOB

)3 VA-rpynmnsl. A3or, bubnuoreka [IOK
pacrnpoCcTpaHEeHUE B IPUPOJE, 13.12.2024  https://m.edsoo.ru/00adeea6d
(bu3nUecCKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznyeckue u

29 XMMHYECKHUE CBOMCTBA, MOJYyYCHUE U buomorexa OK

’ i 19.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyyenune ammuaka, u3y4eHHeE €ro bubmorexa OK
o 1Y 20.12.2024  https://m.eds0o.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 oOpeHuii. XuMHUUYECKOe bubmorexa HOK
yAo0p ' . 27.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHMSIMU a30Ta
®ocdhop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie u bubmorexa HOK

P N 16.01.2025  https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyYEHNE
Hcnonb3oBanue GocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OPEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHOU CPEIBI 17.01.2025 | https://m.edsoo.ru/00adfc20
dbocdharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 npu E g gﬂ3£1ec;;eIIXHMquCKHe bubmorexa OK

PHPOAS, 23.01.2025  https://m.edsoo.ru/00adfd9¢c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMUYECKHE CBOWCTBA.

bubmuorexa [JOK

36
DKOJIOTHYECKHUE TTPOOIEMBI, 24.01.2025  https://m.edsoo.ru/00adfebe
CBs3aHHBIC ¢ OKcHioM yrieposaa (IV)
37 VYrolibHasA KUCI0Ta U €€ COIn bubmorexa LIOK
30.01.2025 @ https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[lostydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 31.01.2025  https://m.edsoo.ru/00ae027e
non"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KakK O bubmnorexa LIOK
P B 06.02.2025 | https://m.edsoo.ru/00ae054¢
COCIMHEHHSX YTIIepo/ia
40 KpemHuunii u ero coetuHEHHS bubmorexa HOK
P s 07.02.2025 | https://m.edsoo.ru/00ac080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33124 bu6mmorexa [IOK
no tTeMe «BaxkHelIe HeMeTaabl 1 13.02.2025 @ https://m.edsoo.ru/00ac0bf2
HX COCTMHECHHUSY
Kontponbnas padota Ne3 no teme
42 «BaxkHelmme HeMeTaIIbl U UX bubmmnorera [TOK
14.02.2025  https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mas xapakTepucTHKa
XUMHAYECKHAX DIIEMEHTOB —
43 MeTauioB. MeTtayumndeckasi CB3b U bubnmnoreka [JOK
METAJUINYECKas! KPUCTAITAYECKAS 20.02.2025 = https://m.edsoo.ru/00ael103e

pemérka. Pu3ndyecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 OIEKTPOXUMHUYECKUH DS, buGnnorexa LIOK
P o b 21.02.2025  https://m.edsoo.ru/00acl156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObI MOTyYSHHS
MertaioB. Ciasel. Belunciienus 1mo
45 aBHEHUSIM XUMUYCCKUX PEaAKIUU Bubmorexa ITOK
P P ’ 27.02.2025  https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEarceHTOB COJCPIKUT
puMecH
46 IlonsaTue o KOppPoO3UU METATIIOB bubnnorexa LIOK
PP 28.02.2025 | https://m.edsoo.ru/00aecl1278
bubmuorexa [JOK
47
[lenotbe MeTanEL 06.03.2025 hitps://m.edsoo.ru/00ac14b2
43 Okcubl ¥ TUAPOKCU/IBI HATPUSA U bubnuorexa [JOK
KaJIus 07.03.2025  https://m.edsoo.ru/00ac14b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJILLIUA U MarHui 13.03.2025 @ https://m.edsoo.ru/00acl5e8
50 Baxkueiinime coeiuHEHU KaJIbIUA Bubmorexa ITOK
s H 14.03.2025 | https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH 20.03.2025 | https://m.edsoo.ru/00adbac6
5 JKEcTKOCTh BOJBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS 21.03.2025  https://m.edsoo.ru/00ae1886
IIpakTruyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €6 Eubmorexa IIOK
" 8 A 03.04.2025 | https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmorekxa [IOK
4 A 7|
> ATEOMUTHIH 04.04.2025 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
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TUAPOKCH]IA 10.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Heneso 11.04.2025  https://m.edsoo.ru/00aeldS6
57 OKcuabl, THAPOKCUABI U COJIH Keje3a bubmuorexa [JOK
(IT) u »xene3a (III) 17.04.2025  https://m.edsoo.ru/00ae35¢e6
58 O06o001IeHre U cHCTeMaTH3aIus bubmmoreka [JOK
3HaHUH 18.04.2025  https://m.edsoo.ru/00adbac6
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnunoreka [JOK
1o TeMe «BakHelire MeTaibl U UX 24.04.2025 | https://m.edsoo.ru/00ae3de8
COCIUHECHHU S
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIi OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COACPKUT MpUMecH. Beruncnenus 25.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM JOJM BBIXOJIa TIPOYKTa
peakiumn
61 O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
3HaHUH 01.05.2025 | https://m.edsoo.ru/00adbac6
KonrtponsHas padota Ne4 o reme
62 «BaxHeunmme MeTaiibl U uX bubmorexa HOK
02.05.2025  https://m.edsoo.ru/00adbac6
COEJIMHEHU S
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
IOBCEHEBHOW )KU3HU YETIOBEKA 08.05.2025  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOoe 3arpsi3HeHue bubnuoreka [IOK
OKpY>KaroIleu cpeibl 15.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnorexka [JOK
9KOJIOTHYECKUX TPOOIEM 16.05.2025  https://m.edso0o.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHeIit ypok. O000IICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH 22.05.2025 | https://m.edsoo.ru/00aec0d0a
67 PezepBHblit ypok. O6o01eHue u | bubnuoreka [IOK
CHCTeMaTHu3alus 3HaHuI 23.05.2025  https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eHNE U | bubnmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUHN 29.05.2025  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I11eCTBO
«M3marensctBo «IIpocBemenue»

» Xumus, 9 kimace/ Pyasuruc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

* Xumus, 8 kiacc/ 'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuuonepHoe obmectBo «M3narensctBo «lIpocBeiienne»

* Xumus, 9 knacc/ ,Kysnenosa H.E., Tutoa U.M., I'apa H.H. Axunonepnoe

obmectBo «M3narenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/
Xumusi-0a30Bbli-ypoBeHb.-Peanuzanusa-rpedoBanuii-@I"OC-0cHOBHOTO-
o011iero-o0pa3oBaHusl.

-MeTtoauueckoe-nmocooue-ais-yauress. pdf



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






