MUHHUCTEPCTBO MPOCBEILEHUS POCCUCKOI ®EJAEPALIUU
MMHUCTEPCTBO OEPA3OBAHUS, HAYKHM U MOJOJEKHOM
MOJMTUKHN KPACHOJAPCKOT'O KPASI

MYHUIUIAJBHOE OBPA30BAHME IIIEPEMHOBCKUI1 PAMOH
MBOY COLI Ne 13 n. IllepOunHoBCKUit

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PACCMOTPEHO 3aMeCTUTEIb TUPEKTOPA ~ PEIICHUEM
[IIMO yuurerneii no YBP MBOY [1earOru4YeCcKoro CoOBEeTa
€CTECTREHHOHAYYHOTO COIINe13 MBOY COIII Nel3 um.
wnkia MBOY COLLINe13 uM.d.I".Koponenko< 1.  I'.®d.Koponenko
uM [".® .KopoiieHko [lepbutockuit n.11lepOuHOBCK Uit
MpeIcenaTeNb
[ToroBuu T.P. Hypuxosa JI.B. KpokBa

[ITpuka3 Nel] ot «30» 08 2024 r

[ITpuka3 Nel] ot «30» 08 2024 r. TaTtbsiH

[TBHRAPAEI] o

OBHa

PABOUYAS ITIPOTPAMMA
(ID 5492746)

yueOHOro npeamera «Xumusi. bazoBblil ypoBeHb»

1u1st oOyygaromuxcst 8 — 9 kinaccon

. [lepounosckuii 2024-2025r



MMOACHUTEJIBHASA 3AITNCKA

[Iporpamma 1O XWMHH Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpEOOBAHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTenbHON TPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepasbHON padodyeil MmporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIMU MPENOJaBaHusI Y4EOHOTO MpeaMeTa « XUMHUSH
B 00pa3oBaTeNbHBIX opranm3anusix Poccuiickoit deneparuu.

[Iporpamma mo xumuu na€T TpeACTaBICHHUE O LENAX, OOIIeH CcTpareruu
oOy4eHusi, BOCHHUTaHUS U Pa3BUTHUS OOYYAIOIIUXCA CPEACTBAMHU y4eOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNIbHOE pEAMETHOE coJlepKaHue,
IpeaycCMaTpUBaeT pACIpEeIeHUe €ro IO KilaccaM M CTPYKTYpUpPOBAHHUE IO
pazienaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENACT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU co/IepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATENBHOCTh U3YYEHHUS] XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBsi3€H, JIOTUKM y4eOHOro Ipoiiecca, BO3PACTHBIX
0COOEHHOCTEH  O0O0yJaromuxcsi, OMNpEeACIIeT BO3MOXXHOCTH TMpEaAMeTa s
peanu3anuu TpeOOBaHWN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTEIhHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3y4deHus MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JIEATETLHOCTH O0O0YyYarolmerocss Mo OCBOCHUIO
y4eOHOTO COIepKaHUSI.

3HaHUWE XHUMHMHU CIYKUT OCHOBOM Juisi (DOPMHUpPOBAHHMS MHUPOBO33PEHUS
oOy4arorierocsi, €ro MpejCTaBjICHUN O MaTepUATLHOM €IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OpMHUPYyEMbIE€ XUMHEH NPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPIrUU U 00 HBOJIIONMHU BEIHICCTB B MPUPOJE, O IMYTAX PEHICHUs riI00agbHbIX
mpo0JIeM yCTOMYMBOTO PAa3BUTHUSA YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETHUYECKOMH,
MUIIEBON M 9KOJOTUIECKON O€30MacCHOCTH, TPOOIIEM 3IpaBOOXPAaHEHHUS.

N3yueHne XuMuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM Ui  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111eH U PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMHUpOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
0o0y4Jaronmxcsi, HABBIKOB HMX CaMOCTOSTEIBHOM Y4eOHOW JESATCIBHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOMN JESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATArioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4arOUINXCS;



CHOCOOCTBYET (POPMUPOBAHUIO ILEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAaHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3zoBaHHe 00YUYAIOIINXCSI.

JlanHble HampaBieHUs B OOYyUYEHUH XUMUU OOECIEUMBAIOTCS CHELUPHUKOM
COJlep’KaHUsl  y4yeOHOro  MpeAMeTa, KOTOpbIM  sIBIsSETCS  MEJaroruyecku
aJIalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPENIECIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 0OIEro 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHITHA XUMHHU, OCHOB
HEOPraHUYECKOM XHWMHMM U HEKOTOPBIX OTIAEIBHBIX 3HAUYMMBIX IIOHATUU
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUHU CPOpPMUpPOBaAHA HA OCHOBE
CHUCTEMHOI0 moaxona k €€ mzyudeHuro. ColepaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OOe 3TU CUCTEMBl CTPYKTYpPHO OpPIraHM30BaHbl IO MPUHIUIY
IIOCJEN0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HMs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa J[. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUU;

— YY4EHHS O CTPOCHHUM aTOMa U XUMUYECKOM CBS3H;

— TMpeACTaBIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBopax.

Teoperndeckne 3HaHHWS PpPACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
HOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K APYTOMY, BBINOJHASL (PYHKUINN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJYUYEHUS U3yIaeMBbIX
BEILIECTB.

OcBoeHHMe TMporpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABISIONIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOW NPUPOABI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAHHIO U
METOJaM MO3HaHMs B Hayke. M3ydeHne XWMUM NPOUCXOAUT C NPUBJICUECHUEM
3HAHUH M3 paHee H3YyUYEHHbIX YYEOHbIX MNpeAMETOB: «OKpYKaMUNi MHUP»,
«buomnorus. 5-7 kiacce» u «dusuka. 7 Knacey.

[lpy w3yuyeHWHM XUMHUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4yeOHOro IpeaMera COCTOUT B (POPMUPOBAHUU CUCTEMBl XMMHYECKHX
3HAaHUN — Ba)XXHEMIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOTOKEHHM,
JOCTYIIHBIX O00OOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOUICHUM K HAyYHBIM - METOJaM T[IO3HAHUS - [PU U3YyYEHUU BEIHICCTB U
XUMUYECKUX PEaKIuii, B (HOPMUPOBAHNH W PA3BUTUHU MO3HABATEIHLHEIX YMEHUN U
UX TIPUMEHEHWH B Y4YeOHO-TIO3HABATEIIBHOW M YYCOHO-MCCIIEI0BATEILCKON
NeSTeIbHOCTH, OCBOCHMM NPaBUJ 0OE€30MacHOTO OOpallleHHWs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HHU.

[Tpu m3ydeHUn XMMHUU HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaKHOE
3HAYEHWE MPUOOPENH TaKHe MeId, KaK:

— (opMuUpOBaHHE WHTCIUICKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM0OOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIICHHUE
00yJaronmxcsi K CaMOCTOSATEILHON IT03HABATEIIBHONW JIEATEILHOCTH, HAyIHBIM
METO/JaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrnieyeHue yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YIarONTUMUCS
OTIbITa PA3HOOOPA3HON MEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOIINX YHUBEPCATBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHATH U OICHUBATH SIBICHUS
OKPYKaIOIIEeTr0 MHpAa, WCIIONB3Yysl 3HAHWUS W OIBIT, MOJYYEHHBIC MPU HU3yYECHUU
XUMUH, TPUMEHATh WX TMPU PEIICHHH MpoOJieM B TOBCETHEBHOW XU3HHU U
TPYOBOM JI€ATEILHOCTH;

— ¢opMHpoBaHHE y OOy4YalOIMXCA T'yMAaHUCTHYECKUX  OTHOIICHUH,
MOHUMAHUS TIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH HKOJOTHYCCKU
I1eJIeCO00Pa3HOT0 TOBEICHUSA B OBITY W TPYIOBOH NEATEIBHOCTH B IEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUCCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(DHIISL ¥ HANpaBJICHHOCTH JabHEUIIIETO
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3Y4YEHUS XHMHHM Ha YpPOBHE
OCHOBHOT0 00111er0 00pazoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIEeI0), B 9 kitacce — 68 4acoB (2 Jaca B HEJIEIIO).



COAEPXXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumun. Ponp XMMHUM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CHCTEME HayK.
Tena wm BemectBa. Du3nueckue CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BellecTB. [loHsiTHE O MeTOAaX MO3HAHMUS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
CriocoObI pa3aeieHnust CMECEH.

ATOMBI U MOJICKYJIbl. XHUMHYECKHUE dJIEMEHThl. CHUMBOJBI XUMHYECKUX
3eMEHTOB. [IpoCThI€ U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmysna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTENBbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J0Ji1 XMMHAYECKOrO 3JIEMEHTa B
COEJIMHECHUM.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsa3p KoJM4uecTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Du3NYecCKUe U XUMHUUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XUMHUeCcKue ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINil (COeTUHEHUS, Pa3JI0KEHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IOCYIOH, TTpaBuUjIaMu pabOTHI B JIAOOPATOPUH U
npuémMamMu oOpaleHus ¢ JIabopaTopHBIM 000PYAOBaHUEM, U3YUCHUE W OINMMCAHUC
dbu3nUecKux CBOMCTB ~ OOpa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
dbusnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBICHHM, HAOMIOACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjiokeHUe caxapa,
B3aMMOJICICTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCUIIA
meu (1) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopom cosu meau (1),
U3Y4YeHUE CIOCOOOB pPAa3/ICICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (QUIbTpPOBaHUE,
BEITIAPUBAHUE, JUCTHLIAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBApPCHHON
coyii, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OMbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEd MOJIEKYJI
(I1apoCTEepPKHEBBIX).

Ba:kueliline npeacTaBUTe/ I HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopom — 3neMeHT u HpocToe
BemecTBo. Haxoknenue kucimopoga B Tpupoie, (HU3MYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzpl. [Ipumenenue kucimopona. CrocoObl



MOJIYYCHHUS] KUCTopoJa B J1abopaTopuud W IPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — aJIOTpOITHAS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, yCWJICHHE MapHUKOBOIO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — sneMeHT u mpoctoe BemecTtBo. Haxoxaenne Bogopoia B Ipupoze,
dbu3nyeckue W XUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJYy4YEHHUSI.
Kucnots! u conm.

Monsipablit 00bEM ra30B. Pacy€Tsl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBoputrenb. PacTBOpHI.
HacpllieHHBIE M HEHACBIIMIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J1s BEIIECTBA B pacTBOPE. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeka. KpyroBopot BOJbI B IPUPOJE.
3arps3HeHHe NpUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranudeckux coenuHenuit. Oxcuasl. Knaccudbukarms
OKCHJOB:  cojeoOpasyioniie (OCHOBHBIC, — KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxkcugoB. Dusmdeckne W XUMHUYECKHC
CBOMCTBA OKCUJIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrEe OCHOBAHUH.

Kucnotel. Knaccudukanms kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu MertaimnoB H. H. bekerosa.
[TonmydyeHue KUcIor.

Comu. Homenknartypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eHeTnueckas CBs3b MEXKY KJIaCCaMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4E€CTBEHHOE ONPEJCIICHUE COACPKaHUS KUCIOPOAa B BO3AYyX€, MOJYUECHHUE,
coOupaHue, paclio3HaBaHUE W U3YUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJACHUE
B3aHUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM U YCIIOBUS BO3HUKHOBCHHUS W
MpeKpalieHus: ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWe, paclo3HABaHUE M HU3y4YEHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBiue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEH pacTBOPEHHS BEUIECTB C
pa3IUM4YHONM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C  OINPEACIEHHOM
MACCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOBI C METAJJIAMU
(HaTpyieM U KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O0O0pa3llOoB HEOPraHWYECKUX BEHIECTB PA3JIMYHBIX  KJIACCOB,
Ha0JII0ICHNEe U3MEHEHUs OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT M ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT € METaJlaMM, PEAKUUN HEUTpaau3alyu, IOJIy4eHUE HEpPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO MeTajlla IPYyrMM U3 PacTBOpa COJM, pPELICHUE
DKCHEPUMEHTAIIBHBIX 3a/1ad IO TeMme «BaxHeWlme Kiacchl HEOPraHWYECKHUX
COCIUHCHUN.

Iepuoanuecknii 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
yiemenToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KJACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE MW IIEJTOYHO3EMENIbHBIE METaLIbI,
TaJIOT€Hbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpOTepHbIC OKCHUIBI
Y TUIPOKCHUIBIL.

Ilepronnyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU.  MengeneeBa. KopoTkomepuonnas ¥ JJIMHHONEpUOAHAS  (POpMBI
[Tepuonnueckoii cucrembl xumuueckux dmmeMeHToB [[. . Menneneesa. Ilepuoast
U rpynnbl. DU3UYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMOB TMepBbIX 20  XMMUYECKUX DIJIEMEHTOB
[lepnognueckori cucremnl J{. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuto B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EpUOAaM.

3nauenue [lepunoamueckoro 3axoHa u [leprnoanyecko CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. V. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (moJjisipHasi W HEMOJsIpHasl) - CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIWATEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M WIENOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUn
(ropeHue, peaklnuy pas3ioKeHUsl, COEIUHEHUS).

Mesicnpeomemmuwie cea3u



Peanmu3anus MeXNpeaMETHBIX CBA3€H NpHU W3YYEHUM XUMHHM B & Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE MOHATUSA: HAY4YHBIH (PaKT, TMIIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccu(pukauusi, NEpPUOJUYHOCTb, HAOIIOEHUE,
JKCHEPUMEHT, MOAEITUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJICHUE.

®dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM, H30TOIIBI,
Pali0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUH 3apsij, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEJIUYMHBI, E€IUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE311bI, COoHIIE.

buonorus: porocunTes, npixanue, obuocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTrBo u xuMHu4yeckasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, KW, KAJIBLHMI M HX
COCAUHEHUM B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepuoamueckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelIECTBA: BUJIBI XMMHYECKOW CBA3U. THUMBI KPUCTALIAYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKON PEUIETKU U
BUJIa XUMHUUYECKOH CBSA3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPTaHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3¢deKry, 1o
U3MEHEHHUIO CTETICHEH OKHCICHHUS XUMHUYECKHX DJIEMEHTOB, IO 0OpPaTUMOCTH, TIO
YYACTHIO KaTajau3aTropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX M TeTePOTEHHBIX
peakuusx. Ilonarue o karanusze. [lonstue o xumuyeckom paBHOBecHH. DakTOpHL,
BIMAIOIIME HAa CKOPOCTb XUMHWYECKOW pEAaKLUHUHU W IOJIOKEHHUE XHUMHUYECKOIO
pPaBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuum. CocraBnenue YpaBHEHUI



OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM € HCIOJB30BAaHUEM ~ METOJA
AJIEKTPOHHOTO OanaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIIEKTPOJIUTHI U HEAJICKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMH
xuMHuuyeckol cBs3u. CreneHs nuccouurannuu. CUabHbIE U ClIa0ble AJIEKTPOJIUTHL.

Peakiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakiui. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 JICKTPOJIUTUIECKON TUCCOINAIUU.
KauecTBeHHbIE peakuy Ha HOHBL. [IoHATHE O TUAPONIH3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB U HEMETalioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIUuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MPOLECCa JUCCOLMALMU  KHUCIOT, IIEJIoYeld U - COoJeH
(BO3MOXXHO  HCHOJB30BAHWE BUJEO MAaTEPHANIOB), IPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ NPU3HAKKM  MPOTEKaHWs  pEakiuid HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKLUN
(ropeHue, peaklUuu pas3jioKEHUs, COCIMHEHUS), PAaClO3HABAHUE HEOPraHMYECKHUX
BEIIECTB ~C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, PpEIICHUE
AKCNEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJICHCTBUE C MeTaJylaMH, HeMeTaJylaMH, IiejouaMu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHME CBOMCTBA, IOJIy4EHME, NpUMEHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAax0KJICHUE B IIPUPO/IE.

OObmast xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u ¢u3nyecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCTIOpOia
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3UYECKUE U
XUMUYeCcKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast - kuciora, (¢QuU3MYECKHE M XUMHYECKHE CBOiicTBa (oOmme  Kak
OpeCTaBUTeNd Kiacca KHUCIOT M crneuuduueckue). XUMHUECKHE PEakluy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a TMONTY4YeHHUsS] CEpHOM KHCIOTHI
[Ipumenenue cepHor KucimoTel. COnM CEpHON KUCIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynapgar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaKoIIed Cpeibl COCIUHEHHSMHU cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmas xapakrepucTuka 3aeMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, pACIPOCTPAHEHUE B IPUPOJIE,
(du3nuecKue U XUMHYeCcKre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYEeCcKre 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U puMeHeHue. Coaum aMMOHus,
X QU3NYecKue U XUMUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHUCIOTa, €€ MojyyeHue, (PUu3nuecKue M XUMHUYECKUE
cBOMicTBa (OOlIME KaK MpPEACTaBUTENs Kjacca KUCIOT U CHeu(pUYECKHe).
Hcnonb3oBaHWEe HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHUHEpaIbHBIX
ya00peHuil. XuMHUYECKOe 3arps3HEHUE OKPYIKaOIIEeH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBEI W BoJoéMoB). Docdop,
aJIoTporiHble Moaupukammu ¢docdopa, (u3NUECKHe U XUMUUYECKUE CBOWCTBA.
Oxcun ¢ocdopa (V) u pochopHas kuciora, pusnueckue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA.

Oobmas xapaktepucTuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKalMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PU3NYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaeponaa B npupojae. OKCUAbI yriepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBBIE OPraHU3MBI,
NOJIyYeHUE U MPUMEHEHHE. IJKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r17100ampHOrO TMOTEIUIEHUS KIUMaTa, [apHUKOBBIN
3p¢eKkT. YTonbHas KUCI0Ta U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIBCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHICH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIIEBOAOPOAOB (yrojb, HPHUPOAHBIA Ta3, He(dTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pOJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U X
poJii B OKM3HM 4eJOBEKa. MaTepuallbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COEIMHEHHI.

Kpemnnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMONYy4YCHHE U
npuMmeHneHre. CoequHeHUs KpeMHus B mnpupoje. OO6mmMe npeactaBieHus 00
okcunae kpemuus (IV) um kpemHueBoil kucinore. CUIMKaThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne cTpOUTENbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, ene300eToH. [Ipobnembl 6€30MacHOrO MCIHOJIB30BaHUs
CTPOUTENBHBIX MATEPUAIOB B TOBCEHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lioB HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KHCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIIOJEHUE NTPU3HAKOB
UX TMPOTEKAHMS], OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUATIOB),
O3HAaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJIOrCHUIOB), O3HAKOMIICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEpHaIOB), HaOIIOACHNE Tpoliecca OOYIJIMBaHUs caxapa IO JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4EHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH U HaOII0JeHHe Mpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBoiicTBamM a3ora, ¢ocdopa M UX COEAUHEHUN (BO3MOMKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpeHul, MogyyeHue,
coOupaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB aMMUaKa, IPOBEJICHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocdaT-uoOH U U3yUeHHE MPU3HAKOB
UX NPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK ainMasa, Tpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HaBaHUE U HU3yUYEHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, IPOBEJCHUE KaYeCTBEHHBIX peakUuil Ha KapOoHAT U
CWIMKAT-UOHBl W M3Yy4YCHHE IPU3HAKOB UX IPOTEKAaHHs, O3HAKOMIICHHE C
MPONYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTAIIIbl U UX COCTNHEHUS».

MeTtasibl 1 MX COCAMHEHUSA

OOwas XxapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
UX ToNokeHuss B llepmomguueckor cucreMe XuMH4ecKux daeMmeHtoB JI. WM.
MenpaeneeBa u cTtpoeHus aroMoB. CTpoeHHe MeTauioB. MeTtamnuyeckas CBSI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  DJNEKTPOXUMUYECKHUH  pAX
HaNpsOKEHUN MeTayuioB. PU3NYECKUe U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl monydeHus: MerawioB. [loHsATHE O KOpPpO3WHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrumaBel (CTasb, YYTYH, JIOPATFOMUHUU,
OpOH32a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilesioynbie MeTaiuibl: nOJIOKeHUE B [leproanyeckon cucteMe XUMHUYECKUX
anemeHToB JI. M. MenaeneeBa, CTpO€HHE UX aTOMOB, HaXOXXJIECHHUE B IIPUPOJE.
dusnueckre U XUMHUYECKUE CBOICTBa (Ha mpumepe HAaTpus U Kaiusi). OKCuabl U



TUJPOKCUABI HaTpus W Kajgud. I[IpuMeHeHHne MIEIOYHBIX METAIOB M HUX
COCINHECHUMN.

[[lenouyno3emenbHble METAUIBI MAarHuii M KallbLIMA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenueneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUEe U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUI, THIAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AstoMuHUN: TosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOEHHE atoma, HaXOXKIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aTFOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckon cucreme XMuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aTroMa, HaxOoxAeHUe B npupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xenesa
(III), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOoOpasmamMu METaUIOB W CIDIaBOB, WX (PU3HYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUsS C BOJIOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMii HAa WOHBI; MarHus, KajibllMs, aJJIOMUHUS, IIUMHKA, )Keje3a
(II) u xenesa (III), mequ (1), HaGnroAeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
MJJaMEHH MOHAaMU HaTpusl, Kajlus W Kaidblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA AITFOMUHUS
Y THJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1ad Mo TeMe «BaxkHelume
METaJIJIbl U KX COCTUHEHMS.

XHMMHUS M OKpPY:KaloLIas cpeaa

BemecTtBa m marepuanbl B IMOBCEAHEBHOM KU3HM YenoBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYCCKUX peakmuii B ObITy. IlepBas momoris mpu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolehd cpeinl (MpeaenabHast JOoIMyCcTUMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pelieHu# 3K0JIOTHYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

H3y4eHne oOpasIloB MAaTepuasioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Meswcnpedmemmnuie céa3u



Peanuzanus MeXNnpeaMETHBIX CBsA3€H NMpU W3YYeHUHM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIONb30BAaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, ABJSIOMINUXCS CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCU(PUKANMS, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNEC, W3MEPEHHE, MOJeIb, SBICHHUE, ITAPHUKOBBIN
3 eKT, TEXHOIOTUSI, MAaTEPUAIIBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYCCKAs
peméTKa, CIUIaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIEI MU3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dbortocunTtes, apixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI0OPEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHbIC TOPOJIBI,
M0JIE3HBIE MCKOIIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETrO
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEIILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMM [IEHHOCTSIMH, TNPUHSATHIMU B
oOIiecTBe mMpaBUJaMH M HOpMaMH TIOBEJIEHHS W CIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITUATM3AIMN O0YHArOIITUXCSI.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUUM W
pacUIMpEHHE OMbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
U HAydYHOMY HACIEOUI0, TMOHUMAHUS 3HAYCHUS XUMHUUYECKON HAayKu B JKHU3HU
COBPEMEHHOr0 OOILECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
MEPEJIOBBIX JOCTUKEHUSIX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIbHBIX HOPMax W NpaBUWJIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM M APYrHX  BHJAX
JEATENIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTU NpHU
BBITIOJIHEHUU YYE€OHBIX, TMO3HABATEIbHBIX 3a/1ay, BBINOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW ESITENbHOCTH, TOTOBHOCTHU
OLICHMBaTh CBOE TMIOBEJICHHE U TMOCTYNKA CBOMX TOBapHUINEH C TO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' O MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKU M COCTAaBJISIOIINE
OCHOBY JUIsl TIOHUMAaHHsI CYIIIHOCTH HAyYHOH KapTUHBI MUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOTUMBIC Ui OOBACHEHHUS HAOMIOJAEMBIX MPOIIECCOB U SBICHHM,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKON KYJIbTYpHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpOH, JOCTYHNHBIMH TEXHHUUYECKHMMM CPEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH00O03HATENbHOCTh, T'OTOBHOCTH M
CIHOCOOHOCTP K  €aMOOOpa3OBaHWIO, MPOEKTHOM M HCCIEI0BATENIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JlaTbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH  JKW3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUN U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aIKOTr0yIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIO/IEHUST TpaBWi OE30MAaCHOCTH TpU  OOpaIleHUH C
XUMHYECKHMHU BEUIECTBAMH B OBITY U pealbHON KU3HHU,

5) TpyA0BOIr0 BOCIIMTAHMS:

MHTEPEC K MPAaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
YBOXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW JESITEIBHOCTH, B TOM YHCIIE HA
OCHOBE MPUMEHEHHS TMPEAMETHBIX 3HAHUM [0 XUMHH, OCO3HAHHBIM BBIOOP
WHIUBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHON MpoeCcCUOHAIBHON NEATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJallTUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

JKOJIOTMYECKHA LEJIECO00pa3HOE OTHOLIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBaHUS, NOHMMAaHUE LIEHHOCTH 3/10POBOIO U
Oe3omacHOro o0Opaza KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICHXHYECKOMY 3JI0pOBBIO, OCO3HAHUE IEHHOCTH COOIIOICHUS
paBHJI O€30MACHOTO MOBEICHUS MPU PadOTE C BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOXKAFOIIMX 310POBBIO U )KM3HU JIFOACH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHus 3aaa4, CBA3aHHbIX C OKPYKAIOLIEW IPUPOIHON CPEAOU, JJIsl ITOBBIIICHHUS
YPOBHSL  DKOJOTHYECKOW  KyJIbTypbl, OCO3HAaHHSA TJ00aTBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M MyTel HUX pelIeHUsi MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAIBHON IPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
(opMUpOBaHHSI MUPOBO33pPEHUS OOIICHAYUYHbIE TOHATUS (3aKOH, TEOPHs], IPUHIINII,
runoresa, Qaxkrt, CHUCTeMa, IMpolecc, 3KCHEPUMEHT U JpPYyroe.), KOTOpble
UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX IpeIMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUN U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaJIbHbIC YUeOHbIC NEUCTBUS (I103HABATCIIbHbIC,
KOMMYHHUKATHBHBIC, DPETYJIITHBHBIC), KOTOpHIC oOOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO YICOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBbie 1oruyeckue aeiicTBUs:

YMEHHMSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIJICHUSI TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICJI XUMHUYECKUX TMOHSATHN (BBIACIATH UX XapaKTEPHbIC
MPU3HAKKM, YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMU TOHSITHSIMH), KUCIOIH30BAThH
MOHATHS NIl OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XUMHUYCCKUX BEIIECTB W XUMHUYCCKHX PEAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYECHUS;

yMEHUE TMPUMEHSTH B IIPOIIECCe TMO3HAHUS TOHATUS (MPEeIMETHBIE U
MeTanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHHS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKas (opMylia W YypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TO3HABATEIbHbBIX 33/a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUIN BBIABIATh U XapaKTEpU30BATh CYIIECTBEHHbIC
MPU3HAKH M3Y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIC CBA3UM U
MPOTUBOPEYUHS B U3yUaEMbIX MTPOIIECCAX U SBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXke B KayeCTBE OCHOBBI i1 (POPMHUpPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OPraHU3AIMU W TPOBEJICHUIO
YYCHHYECKUX OJKCIICPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEIIEHO MPOTHO3HPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATH 00OOIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHUS, COCTABIISATh OTUET
0 MpojIeNIaHHOM padoTe.

Pabora c ungopmanueii:

YyMEHHE BBIOMpATh, AHAIMU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM TPECTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4gHO-TOMyJIIpHAs JIUTEpaTypa XHUMHUYECKOrO COJAEp)KaHUs, CIPABOYHBIC
nocoOus, pecypcel WMHTepHETa), KpPUTUYECKH OLIEHUBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO UH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3InyHble METOJbl U 3allpoChl MPU MOUCKE M OTOOpE
uHGOpMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMYHbBIX [TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMy TpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECJOKHBIMU  CXEMaMH, JHarpamMaMu,
npyrumu Gopmamu rpaduKu ¥ UX KOMOWHAITUSMU;

YMEHHE UCIOJb30BaTh M AaHANU3UpPOBATh B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON JIEATENbHOCTH MH(MOPMAIUIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEIbCKOIO XO3SICTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYKAloWEeHd HpUpPOAHOU
Cpelbl.

KoMMmyHMKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHUSI 3aJlaBaTh BOMPOCH (B XO0ja€ jauajiora W (WId) AUCKYCCHUH) IO
CylecTBy  oOcCyxJaeMoil - TeMmbl, (OPMYyJIUpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHBbIE  pE3yJbTaThl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO ITPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIIE0BATEIbCKOM  ACATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB M COIJIACOBAHUSA
no3uuil (00CcyX1eHusi, OOMEH MHEHHUSIMH, «MO3TOBbI€ LUITYPMBbD», KOOPAHHALIUSA
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHHE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIbHOCTH, IUIAHWPOBATh,
OCYLIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeIbHOCTD, BEIOMpATh HanOonee YPPEKTUBHBIC CIIOCOOBI PEIIeHUsT YUECOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEJIOKEHHBIM QITOPUTM  JEUCTBUM INPU BBINOJHEHUU 3aJaHUM C YYETOM
NOJTlyYEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW ILENIH, YMEHHUE
MCIOJI30BaTh U AaHAJIU3UPOBATH KOHTEKCTHI, IPEAJIaraeMble€ B YCJIOBUU 3aJaHU.

HPE/IMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pPE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (ezepanbHON pabouelt MmporpamMmon,
BBIJICIIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI



NEUCTBUN, creuuuueckue JUisi TPEAMETHON - oOmactu «XUMHSD», BUIBI
JNEATEIbHOCTH 10  TIOJYYEHHWIO HOBOTO ~ 3HAaHWS, €ro HHTEPIPETaINH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX  HOBBIX CHTYAITHSX.

K xoniy oOydenus B 8 kjiacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAsS), BAICHTHOCTb, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHHS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCIUHEHUS, PEAKIMU PA3JIOKECHUS, PEAKIMU 3aMEIICHUS, PEaKIUU
oOMeHa, K30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM A (eKT peakiumu,
SJIPO aTOMa, MIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, panyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAs CBS3b, MOHHAS
CBSI3b, MOH, KAaTHUOH, aHHWOH, pAaCTBOpP, MaccoBas [IOJs BENIECTBA
(MporeHTHAs! KOHIIEHTPAIKs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MPUMEHSThH 3TH NOHATHUS IPU OMMCAHUM BEIECTB U X MPEBPALLICHUII;

e HCIIONB30BAaTh XHWMHYECKYIO CHUMBOJHMKY JUIsI COCTAaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUM XMMUYECKUX PEAKIUN;

e ONpPENENATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCICHUS  DJJEMEHTOB B  OHMHApHBIX  COCIUHEHUSX,
MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

e packpeiBaTh cmbica Ilepuoamueckoro 3akoHa JI. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUUECKON 3aBUCHUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTaIpo;

e ONUCBHIBATh M XapakTepuszoBaTh TaOIUuHyto ¢opmy Ilepuoanyeckoit
CHUCTEMBbl XHUMHYECKHUX DJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maieie u
OOJBIINE TIEPUOJIBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoanyueckass cucremMa xumuueckux osaementos . .
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij djpa, 00IIee YUCIO IECKTPOHOB
U pacnpeaesiCHUe UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCH(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTRA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, MO TETIOBOMY (D PeEKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIK/Iasi ONMMCAHUE PUMEPAMU MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHUYECKUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIHMHCHMUS,
MacCOBYKO [IOJIKO BEUIECTBA B PacTBOPE, IMPOBOAUTH pPaCUEThl IO
YPaBHEHUIO XUMHUUYECKON pEaKILINH;

MPUMEHSITh OCHOBHBIC OINEpALMKM MBICIUTECIBHON JIEATEIbHOCTA — aHaJIU3
U CUHTE3, CpaBHCHHE, 00OOIICHHE, CHCTeMATH3allrio, KJIaCCH(PUKAINIO,
BBISIBJICHUE IPUYUHHO-CJIECJACTBEHHBIX CBSI3€M — NJI1 M3Yy4YEHUSI CBOICTB
BEIIECTB M XHUMHUYECKHX pEAaKLIHM, €CTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAaHUA — HAONIOJICHHE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICTICHHBIN);

CIEOBAaTh  MpaBUJaM  MOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7ab0paTOpHBIM  00OPY/IOBAaHUEM, a TakKKe TMpaBHJIaM OOpalleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIIOJHEHUIO
7a00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3zo00pa3HBIX BEMIECTB (BOMOpOJAa M KHCIOpPOAA), IPHUTOTOBICHHUIO
pacTBOPOB C OMNPEAECITEHHOM MAacCOBOW JIOJIEH PACTBOPEHHOIO BELIECTBA,
IUIJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI MO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MTOMOIILI0O HHIUKATOPOB
(makmyc, heHonpTaATCHH, METHIIOPAHK U APYTHE).

K xoHIily 00ydenus B 9 kJjiacce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICA OCHOBHBIX XHMHMUYECKHUX TOHSATHI: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO’KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIHOCTh, CTENEHb
OKHCJICHHUS, XUMUYECKasl PEaKIMsl, XUMUYECKasl CBsI3b, TEIUIOBOM A (eKT
peakuuu, MOJb, ~ MOJSPHbIE  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJMTHYECKAs: JHUCCOLMALUS, PEAaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBaseHTHA, HMOHHAaA,
MeTaJJIMYecKast), KpPUCTAJUIMUECKass pemETka, KOppo3usi METaJlJIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOW PpEAaKUWW, NPENeIbHO JOIMyCTHUMas
koHueHTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX ~XHMHYECKUX TMOHITHH U
[PUMEHSATH ITH MOHITHS MPU ONMCAHUU BELWIECTB U UX MPEBPALIEHUM;
UCIIOJb30BaTh XMMMUYECKYI0 CHMBOJMKY JUJIsl COCTaBiIeHUS (GopMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEUIECTB K
onpeAenéHHOMY KJIacCy COEIWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CBA3M (KOBaJEHTHAas, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsii MOHA 10 XUMHUYECKOH (popMmysie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COENMHEHHM, TUI KPUCTAILIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica llepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHUMAaHWE: OIMCBIBATh M XapaKTEPHU30BaTh
TabnnuHyo (opmy lleproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paziMyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynma)»y U «moOoyHas
noarpynna (b-rpynna)», manble U OOdbIIME TEPUOIbI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCS B  NEPUOAMYECKOM Tabnuie, C
YUCIIOBBIMM  XApPAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHUYECKUX
ANIEMEHTOB (COCTaB M 3apsija  sAnapa, oOImee YHCIO JJICKTPOHOB H
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB M UX COCIUHEHUMN B
Ipeiesax MaJbIX IIEPUOAOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHAE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (IO YMCIAy U COCTaBY YYACTBYIOLIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, N0 U3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIME U CHEU(DUUECKUE XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, IOATBEPKIAsA ONUCAHUE
IPUMEPAMHU MOJIEKYJSPHBIX W HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIINIL;

COCTABJISITh YPaBHEHHs JJEKTPOJUTUYECKOM JHCCOLMALAUA  KHUCIIOT,
LIETI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMI NOHHOTO



oOMeHa, ypaBHEHUs peaKlHil, TMOJATBEPKIAIONINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMH PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO 0allaHCca ATUX PEaKIINA;
MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPAIICHUNH B Pa3IMIHBIX
YCIOBUSIX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHUYECKOTO 3JeMEHTa Mo (opMmyse COCIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOAUTH pPACUETHl IO
YPaBHEHUIO XUMUYECKON PEaKITUH;

coOiroaTh  MpaBWiIa  TOJNB30BAHMS ~ XUMHUYECKOW  TMOCYIOM U
7abopaTOpHBEIM  00OpYIOBaHWEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMH [0 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO - MOJYYEHUIO U COOUpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTICKHCIIOTO rasa);

MPOBOJUTh  PEAKIHH, IOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
uonu-, kKapbonat-, ¢ocdar-, cuwiMkaTr-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIMHA MBICTUTESIBHON EATeILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CHUCTEMAaTHU3aIUIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIHUid, €CTeCTBCHHO-HAyYHBIC METOAbl TO3HAHUSI —
HaOI0IeHNEe, M3MEPEHHEe, MOJETUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumenoBaHue pa3iejioB U TeM JuiekTpoHHbIE (HU(POBbIE)
Kourpoabnbl | IlpakTnyecku
n/n NPOrpaMMsbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Pasznen 1. [lepBoHayaibHble XUMHYECKHE OHSATHUSA
Xumus — BakHag 00J1acThb
1.1 €CTECTBO3HAHUSA U IPAKTUUECKOU 5 2 Bubmoregs [IOK
| p https://m.edsoo.ru/7f41837¢c
NESITENILHOCTH YEI0BEKA
bubnuoreka [JOK
1.2 BemiecTBa 1 XuMHYECKHE peaKIUU 15 1
m peakit https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasjen 2. BaxkHeililine npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
)1 Boznyx. Kucnopon. [Toustue 06 6 bubnuoreka [JOK
’ OKCHJIaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o kucnorax u g | bubnuoreka [JOK
y COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tousitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢c
)4 OcCHOBHBIE KJTACChl HEOPTAHUYECKUX 1 | | bu6nuoreka [IOK
' COE€IUHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pazneny 30

Pa3znen 3. llepuoauyeckuii 3axon u [lepuogudeckas cucrema xumnueckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHDBIE Pe€aAKIUHU

3.1 [Tepuonnueckuii 3aKoH 1

7

bubnuoreka [JOK



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

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

Xumuueckas cBsi3b. OKHUCIUTEITLHO- bubmuorexa [JOK
3.2 8
BOCCTAHOBUTEJILHBIE pEAKIIUU https://m.edsoo.ru/7f41837¢c
" 15 bubnuorexa [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bubmnorexa [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoJsimuecTBo yacos DJ1eKTPOHHBIE
HaumeHnoBaHue pa3iejioB U TeM (uudgposbie
Ne ni/mm R KonTpoabu IpakTnyeck bp )
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl ue padboThbl
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKII UM
L1 IToBTOpenue u yriry0iaeHue 3HaHUH 5 | Bbu6mmoteka LJOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmorexa [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIMALIHS. 2 | 1 bubnmnorexa [JOK
' XHUMHYECKUE PEAKLIUH B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHUS
)1 OO0mmas XxapakTepuCTHKa XUMUISCKUX 4 1 bubanorexa [JOK
' snemenToB VIIA-rpyminsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTEPUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' PYTHIR- &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIBL. ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01as XxapakTepuCcTHKa XUMUYECKUX
2.4 snemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubmorexa LIOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHHS



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

Wroro no pasneny

25

Pa3gen 3. MeTaJIbl M UX COCAMHEHU S

3.1 OO1ue cBoiicTBa METAIIIOB 4 ngi;ifg;grou/f 15636
32 Baxkueiime MeTamibl U UX COSTUHEHUS 16 Eﬁs?;;?:;igs}? 412636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeniecTBa 1 MmaTepuanbl B AKU3HU YEJIOBEKA 3 Gtbmorexa IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7141a636
OBUIEE 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




IHOYPOYHOE INVTAHUPOBAHHUE

8 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBIE
Ne ara OBbI€
Tema ypoka Kontpoa | Ilpakruue | Jat uudppoBbI
n/n Bceero LHDBIE CKHe H3Y4YeHH S oOpa3oBaTejibHbIE
padoThI padoTbI pecypchl

| [Ipenmer xumuu. Ponap XuMuu B :KU3HU | bubnuotexa [JOK
yeJioBeka. Teja U BelecTBa 03.09.2024 | https://m.edsoo.ru/ff0d210c

2 ITonsiTvie 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmmorera [TOK

A 05.09.2024 | https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1Ja0OpaTOPHUH M MPUEMBI OOpAIICHHMS C 1 bubmorexa LIOK
patop P pat 10.09.2024 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTele BemecTBa u cMecH. CriocoObl 1 bubmuoreka [JOK
paszaeneHus cMecen 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 bubmmorexa HOK

PR P 17.09.2024 | https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI X MOJICKYJIbI 1 bubmmorexa HOK
Y 19.09.2024 | https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIIEeMEHThI. 3HAKU (CUMBOJIBI) 1 bubnmnorexa [JOK
XUMHUYECKHUX DJIEMEHTOR 24.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U c0XXHBIE BEIIECTBA 1 bubmmorera [JOK

P A 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa HOK

yIEP i 01.10.2024 | 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
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3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumuueckasi popmyna. BaneHTHOCTh aTOMOB bubmorexa HOK
DMYIE: 03.10.2024 | https://m.edsoo.ru/ff0d2¢eae
XUMHYECKHUX 2JIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAst Macca 08.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 7oJIs1 XUMHYECKOT'0 DJIeMEHTA B bu6mmorexa [IOK
COETUHEHUN 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Mosib. MossipHas bubnuotexa [JOK
Macca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECCKUE SIBJICHUSL. bubmuoreka [JOK
XuMHUecKas peaKuus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bub6mmorexa LIOK
XUMHYECKUX PEaKIUi 22.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. bubnnorexa [IOK
XUMHUYECKUE YPaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojimuecTBa, MacChl BEIIECTBA bubnuorexa [JOK
10 YPaBHEHHSIM XUMHYECKUX PEaKINil 05.11.2024 | https://m.edsoo.ru/ff0d5708
Knaccudukanmss XumMuueckux peakimit
18 (coenmHEHUs, pa3I0KCHUS, 3aMEIICHUS bubmorexa HOK
P ’ ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeUuCT. O000IIeHHE 1 bubmmorexa [IOK
' . 12.11.2024 | https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHU I
20 KontponsHas padora Nel mo reme «BemectBa bubnuoreka LIOK
Y XMMHYECKHE PEAKLHH» 14.11.2024 | https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CoctaB Bo3ayxa.
21 KI/IC?‘I}(]) 0J1 — DJIEMEHT U MPOCTOE Beﬂy:cmo bubmorexa HOK
poa P B ' 19.11.2024 | https://m.edsoo.ru/ff0d448e

O3oH



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
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dusznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIICHUSI, TOPEHHE) bubmorexa HOK
poa (pearit - TP ' 21.11.2024 | https:/m.edsoo.ru/ff0d4614
ITousitue 06 oxcumax
CrocoOsI ITOJIy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
patop P ' 26.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeneHnune kuciopoaa
Tennopoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MHOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I Bubmorexa OK
p P ’ 28.11.2024 | https://m.edsoo.ru/f10d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHSIX
Tomnuso (HeThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CIIoCcOoOBI iro Bubmorexa OK
P Ok 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «[Tonyuenne u cobupanue Kuciopoia bubmorexa LHOK
Y o P POAd, 05.12.2024 | https://m.edsoo.ru/ff0d4ac2
W3Y4YEHUE €ro CBOMCTB»
7 Bonopoa — sneMeHT 1 mpocToe BEIIeCTBO. bubnuorexa [JOK
Haxoxnenue B mpupojie 10.12.2024 |  https://m.edsoo.ru/ff0d4dd0
)3 duU3nUeCcKre 1 XUMHUUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ilpumenenne Bogopoaa 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ITonsTue o KHCIOTaxX U COJIIX bubnmnorexa [IOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1oryyeHHst BOA0poia B bubnnorexa [IOK
nabopaTopun 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 1o Teme
31 «[Tonyueune u cobupanme BOAOPOIA bubmorexa LHOK
Y o 2 AOPOAR, 24.12.2024 | https://m.edsoo.ru/ff0d4{42
U3Y4YEHHE e€ro CBOMCTBY»
N bubmuoreka [JOK
2 M 7 . A
3 onApHbIif 00LEM rasos. 3aKoH ABorazpo 26.12.2024 | https://m.edsoo.ru/ff0d542¢
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Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

33 rasa 1o ero U3BeCTHOMY KOJINYECTB bubmorexa LHOK
. > y 14.01.2025 | https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brrancnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHEIX bubnmnorexa [IOK
peait o 16.01.2025 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHHUI ra30B
35 dusnueckre 1 XUMUYECKHUE CBOMCTBA BOJIBI bubnnorexa [IOK
A 21.01.2025 | https://m.edsoo.ru/ff0d587a
bu6mmorexa [IOK
36 C i. I1 §)
OCTaB OCHOBAHMM. L QRGHIe 00 HIIKATOPaX 23.01.2025 | https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTenb. HacwimeHabsle 1
37 Helfacm epHHLIe paCTBO bl MaICHCOBa;I oI bubnmorera [OK
H p PPl A 28.01.2025 | https:/m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuTOoTOBIICHNE PACTBOPOB C ONPEACIEHHON bubnnorexa [IOK
P . o P p bet 30.01.2025 | https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KonTtponsHas padora Ne2 1o reme bub6nuoreka LIOK
«Kucnopoa. Bogopoza. Bona» 04.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa 06.02.2025 | https://m.edsoo.ru/ff0d664e
[TonyuyeHnue U XUMHUYECKUE CBOKCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera [TOK
’ P 11.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHOBaHHUS: COCTaB, KJIacCU(pUKALINA, bubnuorexa [JOK
HOMEHKJIaTypa 13.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMU4YECKHE CBOMCTBA bub6nuoreka LIOK
OCHOBaHUU 18.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukarus, bubnuoteka [JOK
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HOMEHKJIaTypa 20.02.2025 | https://m.edsoo.ru/ff0dfee2
45 Ilony4yeHune u XUMHUYECKHE CBOMCTBA KUCIOT bubmorexa TIOK
y 25.02.2025 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnuoteka [JOK
MOJIy4E€HUsl, XUMUYECKUE CBOMCTBA 27.02.2025 | https://m.edsoo.ru/00ad9474
[Tpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX 04.03.2025 | https://m.edsoo.ru/00ad9b7c
COETUHEHUN»
43 ['enernueckas cBsi3bp MEKy KJIaccamu bubnmnorexa [JOK
HEOPraHWYECKUX COCIMHEHUI 06.03.2025 | https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
4 .
? O6obmenne n crcTemaTH3aIN SHAHMIA 11.03.2025 | https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnuoteka [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" 13.03.2025 | https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KIacCUPUKAITUU
51 XUMHYECKHX JieMeHTOB. IoHsATHE O rpymax brbmmorexa LOK
: 124 https://m.edsoo.ru/00ad9ffa
CXOIHBIX SJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 cUcTeMa XMMHUYECKUX 3jeMeHToB J[. 1 bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Meneneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmmorexa [JOK
PHOIEL, TPYHIIHL TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. COCTaB aTOMHBIX SIEP. bubnuoreka [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
N bubmuoreka [{OK
55 aneMeHToB llepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00adabbc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

56 €ro IoJIOKeHUIO B Ilepnonnaeckoi cucreMe bubmorexa LHOK
PEOS https://m.edsoo.ru/00ada824
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akona st
57 a3BUTHS HAyKU U npakTuku. 1. 1 bubmorexa HOK
p Y B P . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB
58 XAMHAYECKHX 31eMeHTOB/ Beepoccuiickas bubnnorexa [IOK
p https://m.edsoo.ru/00adaab&
npoBepoyHas paboTa
bubmuoreka [JOK
59 u
OHHAA XHMUHCCKAL LHAE https://m.edsoo.ru/00adac34
60 KoBasienTHas OIApHAS XUMHUYECKAs CBI3b bubmorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemmoyisspHass XUMUYECKasl CBSI3b bubmorexa LHOK
p https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUSA Eubmorexa TOK
https://m.edsoo.ru/00adae28
63 OKUCINTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINHU bubnnorexa [IOK
peaxtt https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnmnorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbHast padota Ne4 o teme «CtpoeHue bubnmnoreka [JOK
aroma. XuUMHYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O0001IeHNE U bubnnorexa [IOK
cUCTEMAaTHU3anus 3HaHUU https://m.edsoo.ru/00adb33c¢
67 PezepBHblit ypok. O6001IeHNE U bubnnorexa [IOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHrlil ypok. O60011eHNE U bu6nmmoreka [JOK
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cUCTeEMAaTHU3alusd 3HAaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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9 KJIACC

KosmuecTBo yacoB JJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kontpoas | Ilpakruuye | A ungp
n/n Bceero HbIE CKHe H3Y4YeHU S o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypchl
[lepuonuueckuii 3akoH. [lepnoanueckas
1 cucTeMa XMMUYeCKux 35eMeHToB /1. 1 1 bubmmorexa [HOK
o 03.09.2024 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX HIIEMEHTOB IEPBbIX TPEX 1 bubmmorexa [TOK
P P 05.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccugukanus n HoMeHKI1aTypa 1 bub6numoreka LIOK
HEOPraHWYECKUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2
4 Buibl XMMU4eCKOM CBSI3W U THUIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6d
KontponbHas padora Nel o reme
5 I1 0 i 1 1
«IloBTOpeHue u yriybiaeHue 3HaHUI 17.09.2004
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
6 Krnaccudukanus XuMHUeCKUX peakInii 1o 1 bubnuoreka [JOK
Pa3IMYHBIM IPU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKON
7 eakuu. [IoHATHE O TOMOT€HHBIX U 1 bubmorexa HOK
peariuti. 24.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX
[TonsiTHEe 0 XUMHYECKOM PaBHOBECHH.
g @aKTOpPBI, BIUAIOIINE HA CKOPOCTh | bubnnorexa HOK
XUMHYECKON PEAKIMU U MOJ0KEHUE 26.09.2024 | https://m.edsoo.ru/00adc28¢c

XUMHUYCCKOI'O paBHOBCCHA
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9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuoreka [JOK
peakuuu 01.10.2024 | https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTHHECKON JUCCOLUALINH. bub6nunoreka LIOK
CunpHbI€ U Ccl1a0ble AIEKTPOJIUTHI 03.10.2024 | https://m.edsoo.ru/00adcd68

11 Honuble ypaBHEHHS peaKLUi bubmmorera [JOK

P beattht 08.10.2024 | https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHMI B CBETE IPECACTaBICHHI 00 bubmorera [JOK
N ped 10.10.2024 | https://m.edsoo.ru/00add5d8
IICKTPOJIUTUYECKON JUCCOITHAIIIT
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEACTABICHUH 00 3JICKTPOIUTHYCCKOM bubmmorexa HOK
P P 15.10.2024 | https://m.edsoo.ru/00add8b2
JUCCOITHAITIT
14 [TonsiTvie 0 TUAPOJIN3E COJICH bubmorexa HOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
bubmuoreka [JOK

15 0600 i
O ODHICHHE 1 CHCTCMATH3AIIA SHATHH 22 102024 https://m.edsoo.ru/OOadddl2

16 [TpakTuueckas padora Ne 1. «Pemienue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 337124 24.10.2024 | https://m.edsoo.ru/00addbfa
KonTponbhas padorta Ne2 no teme

17 «INEKTPOIUTHIECKAS TUCCOIUAIIHS bubmmorexa HOK

P A HHAIL 05.11.2024 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUH B pACTBOPaX»

18 OO01mast XapaKTeprCTHKA TAJIOTCHOB. bubnmnorexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa 07.11.2024 | https://m.edsoo.ru/00addfe2
Xaoposogopoa. CoasHast KUciora,

19 nggqec:HS CiOﬁCTBa MOJIy4eHHE bubmorera [JOK

’ i ’ 12.11.2024 | https://m.edsoo.ru/00adel04
MIPUMEHEHHE

20 [IpakTuueckas padora Ne 2 o Teme bubnuorexa [JOK

«[lomydeHne consTHON KUCTOTHI, U3yYEHUE 14.11.2024 | https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus no YpaBHCHUAM XUMHYCCKUX

21 €aKI1IMii, €CIIM OJIUH U3 pEareHTOB JaH B bubmorexa HOK
pearimi, 2 P A 19.11.2024 | https://m.edsoo.ru/00ade488
H30BITKE
” OO0mas xapakTepucThka 3J1eMeHToB VIA- bubnuoreka [JOK
TPYIIIbI 21.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIMU CEPHI.
23 Haxo;xp €Hue ce BI;[ Hq)eé c:e I/IHCI:-II/Iﬁ B bubmorexa HOK
g p vﬂ 26.11.2024 | https://m.edsoo.ru/00ade64a
npupoae. XMMHYECKHE CBONCTBA CEephI
24 CepoBonopo/, ctpoeHue, Gu3nIecKue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (1)I/I3I/IfILGCKI/II; u xmfnqecxne CBOMCTBA bubmmorexa [TOK
’ 03.12.2024 | https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHSI
26 CEpPHOM KUCIOThl. XUMHUYECKOE bubmorexa HOK
P . . 05.12.2024 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMU CEPBI
7 Beruucienue MaccoBOM J0JIM BBIXO/1a bubmuoreka [JOK
MPOAYKTa pPEaKUU 10.12.2024 | https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3JIeMEHTOB V A-
)3 rpynibl. A30T, paclipOCTPaHEHUE B bubnuorexa [JOK
npupojae, Gu3NYecKrue U XUMUYECKUE 12.12.2024 | https://m.edsoo.ru/00adeea6
CBONCTBA
79 AMMuak, ero puzMyecKrue 1 XUMHUYECKUE bubnuorexa [JOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE 17.12.2024 | https://m.edsoo.ru/00adf004
30 [TpakTuueckas padora Ne 3 mo Teme bubnmnorexa [JOK
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«[Tomyuenne ammuaka, U3ydeHHe €ro 19.12.2024 | https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KucioTa, e€ pusndeckue u bubnuoreka [JOK
XUMHYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U cOJIeH
1 aMMOHHS B KaUeCTBE MUHEPAIbHBIX bubnmnorexa [JOK
ynobpenuit. XuMuueckoe 3arps3HeHne 26.12.2024 | https://m.edsoo.ru/00adf518
OKPYXKaIOILEH Cpeibl COEAMHEHUSMH a30Ta
dochop. Okcun dbochopa (V) u
33 (1)00((11))0 pHa;[ KI/ICJ'I((l))Ta (b(blfm(qeg:l(ne u bubmorexa HOK
P , S https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHUE
Hcnons3oBanue ¢pocdartoB B KauecTBe
34 MUHEPAIBHBIX YI00peHH. 3arps3HeHue bubmorexa HOK
P N Y0P 4P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnuorexa [JOK
(hU3UYECKre U XMMUYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepoja, ux Gu3ndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHICCKHIE bubmuoreka [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
N bubnuorexa [JOK
37 VYronbHast KUCiI0Ta U €€ COIu
https://m.edso0o.ru/00ae006¢
[TpakTuyeckas padora Ne 4 mo Teme
38 "[losydyeHue yriekucnoro rasa bubmmorexa [TOK
v T ' . https://m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha KapOOHAT-MOH
[lepBoHavanbHBIC TOHATHS 00
bubmuoreka [JOK
39 OpraHUYECKUX BEHIECTBAX KaK O

COEIMHEHUSX yriepoaa

https://m.edsoo.ru/00ae054¢e
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bu6mmoreka [{OK

40 Kpemuunii u ero coe fJUHEHHU
p & https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAIBHBIX 33724 110 TEME bubnuorexa [JOK
«Baxxueiime HeMeTallIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMTHEHUS
KonTtponsHas padora Ne3 mo reme

. bubnuorexa [JOK
42 «BaxHeHe HEMETAJIIBI U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuorexa [JOK
CBSI3b U METAJUINYECKAS KPUCTALINIECKAS https://m.edsoo.ru/00ae103e
peméTka. GU3NUECKUE CBOMCTBA METAJIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUYECKUN P HAIPSOKEHUI bubmorexa LHOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue criocoObl MOTYYCHHSI METaJIOB.

45 CrmuiaBbl. Berauciienus o ypaBHEHUSM bubnmnoreka [JOK
XUMHYECKHUX PEAKIUIA, €CIIU OAUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJICPKUT MPUMECH

46 IToHsATHE O KOPPO3HUHU METAIIIOB bubmmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmoreka [{OK

47 €JIOYHbIE METaJIJIbI
m https://m.edsoo.ru/00ae14b2

48 OKCHUIBI U TUAPOKCUIBI HATPUS U KAIUA Bubmorexa TOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIE METAJIbI — KAJIBIUN U bu6mmoreka [IOK

MarHui

https://m.edsoo.ru/00ael5e8
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bu6mmoreka [{OK

50 BaxHeiine coeTUHEHUS KalIbIIH
a H https://m.edsoo.ru/00ael5e8
51 O06o001eHre U CUCTEMATH3als 3HAHUH
5) JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHECHMS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "JKécTKoCTh BOJIBI M METOJHI €€ bubmorera [JOK
" a s https://m.edsoo.ru/00aclac8
yCTpaHEHUs
bubmmoreka [JOK
54 AnmomMuHUH
https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aclc64
bubmuoreka [JOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TupoKcu bl U conu xenes3a (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHrEe U CHCTEeMATH3als 3HAHUH
[Tpaktuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME bubmorera [JOK
p . . https://m.edsoo.ru/00ae3de8
«BaxkHeine MeTallIbl U KX COCIUHCHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCcJIM OJIMH U3 pearcHTOB JaH B
60 EI36I)ITK6 UJIU COZIE >1<1/1Tpn HMECH bubmmorera [JOK
ACP . P ' https://m.edso00.ru/00ael750
BrrunciieHus MacCoBOM J0JIM BBIXO/1a
MIPOJYKTa peaKiuu
61 O06001IeHNEe U CUCTEMATU3AIIMS 3HAHUM
6 KontpoinbHas padota Ne4 o reme

«BaxxkHelre MeTaiibl 1 UX COSIMHCHUSI



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM | bubnmnoreka [JOK
JKW3HU YEITOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH | bubnmnoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posnb XxuMuu B pelieHUH 3KOJIOTUYECKUX 1 bubnuorexa [JOK
pobiem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O0001IeHNE U bubanorexa [IOK
66 . 1
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O000IICHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O0o01IeHNE U | bubnnorexa [IOK

cUCTEMAaTHU3alUs 3HAHUU

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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