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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBAaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit denepamnmm.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBaET pACIpEleICHHEe €ro IO KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpOrpaMMbl IO XHMHUH, OMNpPEIEseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1ieJIel U3y4eHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOW it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEHU MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEeM 3/[paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUJICHUS W TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIHHOW Y4eOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHHE 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIaIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKUX IPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHU O CTPOECHUM aTOMa U XUMUYECKOH CBS3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUUYECKONW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyromMy, BBINOJIHSAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MTPAKTUYECKOrO PUMEHEHHSI U TIOJYYEHHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOI MPUPO/IbI, HIEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HaHHUIO U METOZaM
NO3HaHUsA B Hayke. M3yueHue XuMUU NMPOUCXOAUT C IMPUBJICUYCHHEM 3HAHUWA W3
paHee M3YyYEHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aJ1a4a
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HayKd, B MPUOOILIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX pPEaKIHil, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (¢dopMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4Jaronmxcss K CamMOCTOSATEIbHOM MO3HABATENILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMEHHUH OOBSCHITH W OICHUBATH SBICHUS
OKpY’KaIOIIEero MHUpa, WCIHOJNB3YS 3HAHUS U OIBIT, MOJyYCHHBIE MPH H3yYCHUH
XUMUH, IPUMEHATH UX MPHU PEIICHUU TPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSTEeIbHOCTH;

— ¢opmupoBaHHe y OOydYalOIMXCAd T'YMAaHHUCTHYECKUX OTHOIICHUI,
MOHUMAHUSl 1LEHHOCTH XUMHUYECKUX 3HAHUM MJI1 BBIPAOOTKH IKOJIOTHYECKHU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpo(uis U HampaBlIE€HHOCTH NajbHEHIIEro
oOy4eHus.

OO111ee Yncio 4acoB, OTBEAEHHBIX JJISI M3YUYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, coctraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIE BEIIECTBA U CMECH.
CriocoObI pa3fAeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Monbs. MosipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AWHMI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aK0H COXpaHEHMs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccmdukarms
XUMHUYECKUX peaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEeIIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYIOH, IpaBuiIaMu pabOThl B JTaOOPATOPUU |
npuémMamMu oOpalleHus ¢ JIabopaTopHbBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢uznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEMIECTB, HAOIIOICHNE
busnueckux (MIaBJIEeHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUM, HaOI0IeHIE U
OMMCAaHWE TPU3HAKOB IMPOTCKAHWS XWMHUYECKHX peakinuid (pasioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapuisi, pa3ioKeHHE THUIAPOKCHIA
menu (I1) mpu HarpeBaHum, B3auMOJISHCTBHUE Kelie3a ¢ pacTBopoM coiu mean (1),
U3Y4YeHUE CIOCOOOB PAa3JeICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BEITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH TMTOBAPESHHOMN
CONMM, HAONIOACHWE W  OMNHCAHME  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEIeH MOJICKYJI
(IIapoCTEepPKHEBBIX ).

BaskHelinmue npeacTaBUTEI M HEOPraHNYECKHUX BellleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpocToe
BemecTBo. HaxokneHuwe kuciopoda B TpHpoAe, (U3HUYECKHE M XUMHUYCCKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenne xucmopona. CrocoObI
MOJIYYeHHUsS] KUCTopoJa B J1abopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kkucnoposa B pupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TennoBolt 3hdeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — aneMeHT u mpoctoe BellecTBo. HaxoxaeHue Bogopoaa B MpUpoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. KucimoTsr
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HaceolllieHHbIe M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOZi€e U B KU3HU 4deloBeka. KpyroBopor BoAbI B MpUPOJE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukaims
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XMMHUYECKHUE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTPEICIICHUE COJepKaHusl KUCIOpOoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpanieHus rTopeHus (rmokapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictBue Bogopoaa ¢ okcuaoM meau (1) (BozsmoxkHO
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclemoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MAacCOBOM aoJel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C METaUIaMu (HaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEN0YEH, U3YyUEHUE B3aUMOICUCTBUS



okcuzna meau (II) ¢ pacTBOpoM cepHON KHUCIIOTBI, KUCIOT ¢ METaUlaMHU, PeaKUuil
HEUTpaJIN3aliy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KJIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsTHE O
IPYIIaXx CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEIOYHO3EMEIIbHBIE METAJLIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUIPOKCHUIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. Kopotkonepuoanas u JiauHHonepuoaHas popmsl [lepuoauueckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aTroMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TpyNIaM U MepUoaam.

3nauenue [leprnonnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnmuueckass cBsA3b. KoBalleHTHas (moJisipHass MW HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTENIBHBIE  PEAKIIUH.
[Iponiecchl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanus MeXNpeAMETHBIX CBS3€M MPU HM3YYEHHH XUMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaJMOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUN 3apsl, BELIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX MEPHUOOB, KAJINS, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreMe u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBI XMMHYECKOW CBS3U. THIBl KPUCTALTAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETIEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKON peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPAaTUMbIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJTUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 2MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KatnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XxuMHuecKoil cBs3u. Ctenens nuccounanuu. CUibHbIE U C1a0bIe 3JEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoOWCTBa KHCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHYECKOM TUCCOLUALINY.
KauecTBeHHbIE peakuny Ha MOHBL. [IoHATHE O rUApONIM3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(x10pHuaa HATPUs ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakuu OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEJOBAHUE DJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KUCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HemeraJyibl 1 MX cOeIMHEHHUSA

OOmiasi xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOECTBIE
C MeTajulaMM, HeMeTaJlylaMu, uienodyamu). Xiopooaopod. ConsHas KUCHOTa,
XUMHYECKUE CBOMCTBA, TIOJyYE€HHE, MpuUMeHeHue. [leiictBue Xxyopa u
XJIOPOBOAOPOA HA OPTAHU3M YesIoBeKa. BaxxHenme XJI0puIabl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3n4ecKue 1 XMMUYeCKre CBOMCTBA (0011I1e KaK MPeCTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pEaklru, JeKAallue B OCHOBE
MIPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsT CEpHON KHUCIOThl. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cylab(}aT-HOH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHbIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPHUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Conu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBBl U BoAoEMOB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, pU3MUECKUE U XMUMHUYECKHUE CBOMCTBA, MOJYYCHHE.
Hcnonb3oBanue (hochaTroB B KaUeCTBE MUHEPATIBHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], JFIOTPOIIHbIE MOAU(PUKALIUH,
pacnpocTpaHeHue B MpUpPoJE, (PU3NUECKHEe U XMMHUECKHUE CBOMCTBa. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uX (usnueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yraepona (IV),
TUIOTE3a TJI00AJBHOrO IMOTEIUIEHUSl KiuMaTa, MapHUKOBBIA 3¢ @exT. YroibHas
KACIOTa U €€ CcoJid, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaX, yriieBoJax — U X
poJiM B JKH3HM UeEJIOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoelMHEeHHs KpeMHHMs B mpupojie. O01re npeicTaBieHus 00 OKCHie
kpemHust (IV) u kpemHueBoit kucinote. CHIMKATBI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHeiie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IlpobGiembl  6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3ll0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB



UX TPOTEKAHMsI, OMBIThI, OTpa)Kalwllue (QU3NYECKHe W XHMMHUYECKHE CBOMCTBa
raJIOTeHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YyYEeHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOIN KUCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHON pEaKIMU Ha CyJIb(aT-uoH U HAOMIOICHUE MTPU3HaKa e
pOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u ¢GochopHBIX yaoOpeHui, moydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKUWM HA HOH aMMOHHUS U
dbochar-uoH U U3yyEeHUE MPU3HAKOB MX TMPOTEKAHMsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHCIOTBI C MEAbI (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HM3Y4YEHHE MOJENel KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, paclo3HaBaHUE U M3yYEHUE CBOMCTB YTIJIEKUCIOIO rasa, poBEICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIIEPUMEHTANBHBIX 337a4 Mo Teme «BakHellne HeMETaJIbl U UX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmoamyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  PeII€TKa.  DJIEKTPOXUMHUYECKUH  pAll
HanpspKeHU MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
CcrocoObl MoNy4eHus: MeTaiyioB. IloHATHE O KOpPpPO3UH METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPO/IE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi W Kauus. I[IprMeHeHHe MIeNOYHBIX METANIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHuid W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus 1



KaJibITusl. BaxkHeiime coeuHeHusl KanbIus (OKCHI, TUIPOKCU/I, coJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TIo10)keHue B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (II) u sxenesza
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (HU3NYESCKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJblIUg W HATpUs C BOJOM (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJBI, IIpOLecCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAaHWE  BHUJICOMATEpPUANIOB), TMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJlblIMs, alFOMUHUS, ITMHKA, *Kemne3a (1I)
u xenesa (II), menu (II), HaOmomeHUe M omMMCaHUE MPOIECCOB OKpaIlMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJIPOKCUA [IMHKA, PEUICHUE KCIEPUMEHTAJbHBIX 33/1a4 Mo Teme «BaxHeunime
METaJUIbl U KX COCTMHEHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpaius Bemects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
npo0aem.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.



OOmIrie ecTeCTBEHHO-HAy4YHbIC MOHTHSA: HAay4HBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOII0/EHuE,
OKCIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE311bl, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HbBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW M HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaloOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUei o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax MW MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MEATENbHOCTH TpU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M TOCTYNKH CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MUPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY 11 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONW paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypor, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHHWIO, TPOCKTHOM W  HCCIIEOBATEIHLCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE IMOCIEACTBUU W
HETPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpW  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH;

S) TpyA10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U TpyAa pa3IuuyHOIo poja,
YBOXKEHHUE K TPYIY U pe3yJibTaTaM TPYJI0BOU JIESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMCHEHHUS  TPEAMETHBIX  3HAHMM 10  XHMHH, OCO3HaHHBIH  BBIOOD
WHJUBUAYAJIbHOU TPACKTOPUHU IIPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHenHon npodeccuoHaaIbHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 7K0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTHUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOJICHHS
MpaBUJI 0€30IMaCHOTO TTOBEICHUSI TIPH padOTe C BEIIECTBAMHU, & TAKXKE B CUTYaIIHIX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IOCPEICTBOM METOJIOB XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIICHAYYHBIC MMOHATHS (3aKOH, TEOPH S, PUHITHII,
runoTe3a, (Qakr, cucTeMa, TMPOIEecC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUU W3 3THX IMPEIAMETOB (OPMHUPOBATH IPEJACTABICHUE O IICIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiicTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aWMOCBSI3b C IPYTUMHU TOHSTHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia U ypaBHEHHUE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKT€PU30BaTh CYIICCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEHIECTB U XUMHUYECKUX PEaKIIU,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI TIO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OPraHU3AMU W MPOBEIACHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYIUPOBaTh 0000IIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTydYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJIEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX MJI BBIIIOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PAa3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
MCCJIEIOBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ uaora u (Min) IUCKYyCCUH) MO CYIIECTBY
oOcykgaemMol Tembl, (OPMYIMPOBATH CBOU TMPEIUIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEIJIOKEHHON 3a/1a4K;

YMEHUS  NPEICTaBIATH  MOJYYEHHBIE  pe3ysibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO IKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOILIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LEIN JACSITENbHOCTH, IUIAaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JCUCTBUM TNPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCJIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue A IpeAMeTHONW oOnactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpPIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yueHus B 8 kj1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAIONITUXCS YMECHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCOMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEAKINU
0OMEHa, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBS3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(TpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSThH 3TU OHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCIUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akonHa JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHUS MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cucteMa Xumudeckux osyemeHToB [, U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHie UX MO JIEKTPOHHBIM CIOSM);

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

POTHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUNd B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMmyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITEIBHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3alluio, Kilaccu(uKaIuio,
BBISIBJICHUE TPUYHMHHO--CICACTBEHHBIX CBSI3€ — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0OBATh IMPABUJIAM MTOJIb30BAHUS XUMUUECKOU OCYA0M 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKXe mpaBuwiaM oOOpalleHHs C BElIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU IO BBITIOJHEHUIO J1a00pATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoopoZia M KHUCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpeAEIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOIUTH
XUMHUYECKUE SKCINEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TIOMOIIIbIO UHIUKATOPOB (JaKMyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKi[usi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYEeCKas pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKIuu, MPEAeIbHO JOMYCTUMas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiICHHS (GopMyll
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

ONPENIEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOUWHEHUN Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKUCHhIBAaTh U XapaKTepPHU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIMLIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee YuCiIo BJEKTPOHOB U paclpeleleHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHHUH B Tpejenax MajblX MEpPUOJOB U
TJIaBHBIX TOJATPYMH C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B peaKUUU
BELIECTB, MO TEIUVIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENIEHEW OKHCIICHUS
XHMHYECKHUX DJIECMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHYECKON UCCOIMAIUMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPECTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmysne COeqMHEHHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHYECKOHN peakinu;

COOJTFOIaTh TIPaBHJIA TIOJB30BAHUS XUMUYECKOU MOCYI0H U JIAOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TI0O BBIIOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHUI-, OpOMUI-, HOAWI-,
KapOoHart-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE PUUYNHHO-
CJICICTBCHHBIX CBSI3€H — JIJII M3YyYCHHs] CBOMCTB BEIIECTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHBbIE METO/bl IO3HaHUS — HaOII0ICHUE,
U3MEpPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nuoreka [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmmorexa [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubmmorexa [JOK
31 XMHGI:\S{I;I:I(;K:::J?’?:OHG?;GH 1. ! https://m.edsof)l.ru/7f4l8370
aToMa
XUMUYECKas CBA3b. BuGmorexa LIOK
32 OKHCIHTENBRO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIMU
Hroro mo paszery 15 Eﬁﬁgjﬁgrouimsmc
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubnmnoreka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [JOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' PYTHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
31 Obume cBoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







ITOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne HMara uugposbie

Tema ypoxa Konrpouabusie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypcsl
Hpeamer xumuu. Posib xumun B Bu6 LLOK
uoIMoTEeKA
1 JKH3HM YesoBeka. Tena u 1 04.09.23
https://m.edsoo.ru/ff0d210c
BellecTBa
[TonsaTue o MeTo/1ax MO3HAHUS B

> 1 1 08.09.93 bubnuoreka [{OK
XUMUHA https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1

3 «IIpaBuna paboThl B 1abopaTopuu u | 11.09.23 bubnnorexa [JOK
pUEMBI OOPAILICHUSI C T https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 YucTeie BelecTBa U CMECH. 1 15.09.23 bu6nmorexa LIOK
Crioco0nl paszeeHus cMeceit o https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2 BuG 10K

nonmoTexa

5 «Pa3nenenue cMmecent (Ha mpumepe 1 18.09.23

! { (na mpimep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bubmmoreka IIOK
6 ATOMBI 1 MOJICKYITBI 1 22.09.23
4 https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 55 09,23 but6mmorexa [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB o https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK

8 [IpocTeie u cio € BEIIECTBA 1 29.09.23

POCTHIE H CTTOKHBIC BELICCTE https://m.edsoo.ru/ff0d2a6c




bu6nmoreka [IOK

cHCTeMaTHU3alus 3HaHUN

9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE 02.10.23
YIApHOE ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa
10 BeIeCTB. XUMUYECKasi hopMyIia. 06.10.3 bubnmnoreka HOK
BajeHTHOCTE aTOMOB XUMHYECKHUX o https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENBLHAA aTOMHAasi Macca. Eu6 110K
HOIHOTEKA
11 OTHOCHUTENBHASA MOJIEK a 09.10.23
THOCHTEIbHAA MOJICKy IApHAA https://m.edsoo.ru/ff0d323c
Macca
2 MaccoBas 1o XUMHYECKOTO 13.10.23 bubnunoreka LIOK
3JIEMEHTA B COCIUHECHUH o https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. 16.10.23 bubnunoreka LIOK
MounspHas Macca o https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. 20.10.23 bubnuoreka [{OK
XuMHYecKast peaKiust o https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBUs NPOTEKaHUS 53.10.23 bubmmnorexka HOK
XMUMHYECKUX PeaKiuii o https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. 271023 bubmuorexa [IOK
XuMHUYECKHe ypaBHEHHSI o https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4ecTBa, MacChl
17 BEIIEeCTBa 110 YPaBHESHUSIM 06.11.23 bubnmorexa [IOK
m yp . o https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanus XuMHuecKux
18 eaKUui (COeAMHEHHUSI, PA3IOKECHHS 10.11.23 bubmmorexa [IOK
peartt a P ’ o https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bubmunoreka IHOK
19 sHIknoneauct. O6obIeHne U 13.11.23 1

https://m.edsoo.ru/ff0d40c4




Kontposbnas padora Nel o teme

bu6nmmoreka [IOK

20 17.11.23
«BellecTBa 1 XUMHUYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
bubnunorexa LIOK
21 Bo3ayxa. Kucinopon — sneMeHT u 20.11.23
https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
DuU3NYECKUE U XUMUYECKUE
” CBOMCTBA KHCJIOpOJia (peakuu 24.11.93 bubnmoreka [JOK
okucnenus, ropenue). [lousarue 06 o https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObI mosTydeH s KHCI0poa B
bubnunoreka LIOK
23 1ab0paTOPUU U TPOMBIIUICHHOCTH. 27.11.23
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt XuMUIecKoi
4 pEaKUHH, TIOHATUE O 01.12.3 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- o https://m.edsoo.ru/ff0d4790
Y DHAOTEPMUYECKUX PEAKIIUSIX
TomnuBo (HedTh, yroib U METaH).
bu6nmorexa LIOK
25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro 04.12.23
https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIEHUS
[TpakTuyeckas padora Ne 3 o Teme En6 OK
26 «[Tomyuenue u cobupanue 08.12.23 nosmotera I
. https://m.edsoo.ru/ff0d4aec?2
KHCIIOPOJIa, U3YYE€HHE €r0 CBOMCTBY
7 Bonxopon — anemeHT u mpocToe 11.12.23 bubmmnorexka HOK
BeniecTBO. Haxosxnenue B mpupo/ie o https://m.edsoo.ru/ff0d4dd0
dusndeckue 1 XUMHIECKUE Bu6 OK
. nonrorTexa
28 cBoiicTBa Bojiopoaa. [Ilpumenenne 15.12.23 H

BOJIOpOJA

https://m.edsoo.ru/ff0d4dd0




bu6nmoreka [IOK

29 IToHsATHE O KUCITOTaX U COJIAX 18.12.23
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B 22.12.93 bubnmnoreka HOK
1aboparopun o https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «[Tonyuenue u cobupanme BogOpoOIa 25.12.23 bubmaorexa LIOK
i oHp pond, e https-//m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOHCTBY
Mo i 00bEM ra3oB. 3aKo
0 JSpHBINA 00BEM razoB H 29.12.93 Bu6muoteka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KoJIM4YecTBa
33 BEII[SCTBA I'a3a I10 €ro U3BECTHOM 09.01.24 bubnuorexa [IOK
B My e https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110 Bu6 110K
HOJIMOTEKA
34 aBHCHMIO pea a OCHOBE 12.01.24
ypanHent "p [CHH Ha OCH ]3 https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHHH ra30B
duzndyeckre U XUMHUYECKIE
35 ! 15.01.24 bubmmoreka IIOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. Ilonstue 00
36 19.01.24 bu6mmoteka IIOK
AHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE 22.01.24 bu6nmorexa LIOK
pacTBOpbl. MaccoBas 10J1s BEIECTBA o https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
[IpuroroBeHEe PacCTBOPOB C
18 «[IpuroTtoBiieHHE PacCTBOPOB 26.01.24 bubnmnoreka [JOK

ONpeeNEHHON MacCOBOU J10JIeH
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba




39 Kontpoisbnas padota No2 o teme 29.01.24 bubnmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, 02.02.24 bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U 05.02.24 bubmorexa LOK
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
1 OcHoBaHusI: cOCTaB, Knaccuduxanms, 09.02.24 bu6nmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA 1.02.24 Bbu6mmoteka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, 16.02.24 Bbubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lony4yeHue u XUMHYECKUE CBOICTBA 19.02.24 bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA, BuGmiorexa LIOK
46 CHOCOOBI MOTYYEHUS, XUMUUECKUE 22.02.24
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME 26.02.94 bubnmnoreka [HOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUN»
I'eneTnyeckas cBsI3b MEXIY
48 KJIACCAMH HEOPTaHUYECKUX 01.03.24 brbmorexa OK
. https://m.edsoo.ru/00ad9a50
COETMHEHU M
49 O0o00meHNe U CHCTEMaTH3aIIHs 04.03.24 bubmuoreka [IOK

3HAHUH

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




Kontponbnas padota Ne3 o teme

bu6nmoreka [IOK
50 "OCHOBHBIE KJIACChI HECOPTAaHUYECKUX 07.03.24
on p https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIie MOMBITKH KiIacCUPUKAITTN
bu6nmoreka [IOK
51 XHUMHYECKHX 3JIeMeHTOB. IloHsATHE O 11.03.24
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [Tepuonnueckas cucrema 15.03.24 bubnunoreka LIOK
XUMHYECKHX d1eMeHToB JI. U. R https://m.edsoo.ru/00ada52c
MenneneeBa
bubnunoreka LIOK
53 [Iepuomasl, rpyImbl, HOATPYIIIbI 18.03.24
PHOLEL TPY > HOAPY https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CocTaB aTOMHBIX 22.03.94 bubmmoreka [JOK
anep. U3oromnsl R https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000JI0YCK
. bubmuoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii 01.04.24
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKESHUIO B 05.04.24 bubnuoreka [{OK
ITepuonnueckont cucreme /1. U. o https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MTPaKTUKH. [I. 08.04.24 bubmuoteka [IOK
. MenzesneeB — y4€HBIH, IIeIaror u o https://m.edsoo.ru/00ada96e
TpaKIaHUH
DJIEKTPOOTPUILIATETLHOCTh AaTOMOB b K
58 POOTpHIL 12.04.94 noaroreka 1O

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8




bu6nmoreka [IOK

59 4! 1 15.04.24
OHHAML XMMIHECKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XumMu4ecKkast | 19.04.24 bubnmnoreka HOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonspHas 1 22.04.24 bubnmoreka [JOK
XAMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 C 1 26.04.24
TCHCHE OKHCIICHUA https://m.edsoo.ru/00adae28
63 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE 1 02.05.24 bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 O 1 06.05.24
KHCITHTCIH 1 BOCCTAHOBUTEIH https://m.edsoo.ru/00adb076
KonTtponbnast padora Ne4 o reme Bu6 LIOK
HOIMOTEKA
65 «Ctpoenune aroma. X ecka 1 13.05.24
TPOCHHE aToMa. AuMiTeckad https://m.eds0o.ru/00adb486
CBSI3bY
66 PesepsHblit ypok. O60011eHNE 1 | 17.05.24 bubmuoreka [IOK
CHCTeMaTU3als 3HAHUI R https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypoK. O6o6fueHHe " 1 50.05.24 bubmuoteka [IOK
cUcTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHblIi ypoK. O606iuer1e u | 24.05.24 bubnmnorexka HOK
cUcTeMaTu3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

[Iepnonrueckuit 3aKoH.

| [lepuoauueckast cucrema | 04.05.23 Bu6muoteka [JOK
XMMHYECKUX 271eMeHTOB /1. U. N https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 08.09.23 bubmorexa HOK

. N https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa 1 11.09.93 bu6nmorexa LIOK
HEOPraHUYECKUX BEIIECTB T https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 15.09.23 bu6mmoteka IIOK
KPUCTAITMICCKHX PEHIETOK o https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI

5 P Yy 1 1 18.09.23
OCHOBHBIX pa3/eyoB Kypca 8
KJ1acca

6 Knaccudukamnms xumuaeckux | 22.09.23 bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM TPU3HAKAM T https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 25.09.23 Bubmrorexa OK
p ’ A https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
ITonsaTrE 0 XUMHUYECKOM but6mmorekxa [IOK

8 1 29.09.23 nommorexa [

paBHOBECHUMU. q)aKTOpLI, BIIMAIOIIUEC

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




HA CKOPOCTh XUMHUYECKON peaKInu
U TIOJIOKEHUE XUMUYECKOTO
paBHOBeCHs

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bubnunorexa LIOK

auccoryanysa. XuMUYEeCKUe
pCaKknuu B paCTBOpax»

9 02.10.23
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 nuccoranyu. CHIIbHBIE U cl1a0bIe 06.10.23 Bubmiorexa HOK
' o https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
bubnunoreka LIOK
11 Hounrie ypaBHEHUS peakIui 09.10.23
P peakt hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
2 OCHOBaHUH B CBETE MPEACTABICHUI 13.10.23 bubmmoreka [JOK
00 DIIEKTPONUTHIECKOM o https://m.edsoo.ru/00add5d8
IUCCOLIMAIUT
XHUMHYECKHE CBOMCTBA COJIEN B Bu6 110K
noInoTeKa
13 CBeTe IpeACTaBICHUI 00 16.10.23
e 5 hitps://m.eds00.ru/00add8b2
AIIEKTPOJIATHICCKON JTUCCOITUAITTT
bu6nunorexa LIOK
14 TTousTie o runponze coien 20.10.23
AP hitps://m.eds00.ru/00add9d4
s O0o00mIeHNe U CHCTEMaTH3aITHs 53.10.23 bubnuoreka [{OK
3HAHUH T https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenune skcnepuMeHTaIBHBIX 27.10.23 Bubmuorexa LIOK
p o https://m.edsoo.ru/00addbfa
3amau»
KonTtponbHast padora Ne2 o reme
«IIIEKTPOIUTHUECKAS b K
17 p 06.11.23 nommoreka 1{O

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




OO61as XxapakTepuCcTHKa raJoreHoB.

bu6nmmoreka [IOK

18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE 10.11.23
pHMEp https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CossiHast KUCIIOTa,
19 XHUMHYECKHE CBOIICTBA, MOTYUECHHE 13.11.23 Bubmaorexa ITOK
’ yi ’ o https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpaxTuueckas padora Ne 2 o reme
20 «[TomyueHnune cCoISTHOI KUCIIOTEI 17.11.23 Bubmiorexa HOK
yi B N ’ o https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEaKIUH, €CIIN OOUH 20.11.23 Bubmiorexa HOK
p ’ o https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB 24.11.23 bubnnoreka [JOK
VIA-rpynmsr o https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAIIUN CEPBHI.
Haxoxnaenue cepol U eé
23 | 1 P 271193 bubnuoreka [{OK
COEIUHEHUH B IPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoJ0OpOI, CTPOCHHE,
24 (bnznqecml;e u XI/III:/II/I‘IGCKI/IG 01.12.23 bubmorexa HOK
. o https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 buznyecKkue 1 XUuMHUYECKHE 04.12.23 bubmorexa HOK
. o https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIJIEHHOr0 crnocoda Bubmunorexa IHOK
26 p 08.12.23 1

MOJIYYCHHA cepH0171 KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHNE

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




OKpYKaroIlen cpebl
COCIMHEHUSIMU CEPbI

Brruncnenue MaccoBor 10U

bubnunoreka LIOK

27 11.12.23
BBIXO0J1a IPOAYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO01mast XxapakTepuCTHKA SJIEMCHTOB
VA-rpynmsl. A30T,

28 aci po}:i aHeHHE B IIPUPOJIE 15.12.23 Bubmiorexa HOK
pactipoctp PHpOAE, T https://m.edsoo.ru/00adeea6
bu3HYecKre 1 XUMHUIECCKHE
CBOMCTBa
AMMEaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOUCTBA, II0JIYIEHUE 18.12.23 Bubmiorexa HOK

> THOIYA e https://m.eds00.ru/00adf004
U TIPUMCHEHUE
[TpakTuueckas padora Ne 3 o reme
30 «ITonyyenne aMmMuaKa, u3ydeHue 22.12.23 Bubmiorexa OK
yqv > 1Y o https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucioTa, e€ Gusnveckue u 55 1293 bu6nmorexa LIOK
XUMHUYECKHE CBOMCTBA o https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 o0pennii. XMMHUUIECKOE 29.12.23 bubmotexa HOK
yAoop ’ . o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COEIUHEHUSAMH a30Ta
docdhop. Oxenp pochopa (V) u

33 (boc;)o pHa}I KI/ICJI((l))Ta (1)(1)1/11331/1(‘-163:KI/I6 u 09.01.24 brbmorexa [OK

P . o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnoap3oBanue dhocdaToB B
34 (ocd 12.01.24 bubmuoreka [IOK

Ka4€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHui. 3arpsi3HeHHE
IPUPOIHON cpeabl hocharamu

Yrnepon, pacnpocTpaHEeHUE B

bubnunorexa LIOK

35 HPHPOE, QH3IHECKHE i 10124 ps/m.edsoo.ru/00adfddc
XHMHYECKHE CBOMCTBA
Oxkcupel yriaepojaa, ux pusudeckue
1 XUMHUYECKHUE CBOMCTBA. BuGmorexa LIOK
36 DKOJIOTHYECKUE TTPOOIIEMBI, 19.01.24 hitps://m.edsoo.rw/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(IV)
N bubnuorexa [IOK
37 YronpHasg KHCI0Ta U €€ CoIu 22.01.24 hitps://m.cdsoo.ru/00ac006c
[TpakTiueckast pabota Ne 4 o Teme
13 "[TomydeHue yrieKucioro rasa. 26.01.24 Bbu6mmoteka [JOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHavanbHBIC TOHATHS 00
39 OpPraHMYECKUX BEILIECTBAX KAK O 29.01.24 bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoaa
. bubnuoreka [IOK
40 Kpemunii u ero coequueHus 02.02.24 hitps://m.edsoo.rw/00ac080a
[IpakTuueckas pabora Ne 5.
A1 Pemenne skcnepruMeHTaIBHBIX 05.02.24 bubmmnoreka HOK
3a71a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHEHUS»
KonTponbhas padorta Ne3 o teme
42 «Baxnennine HeMeTaIbl U UX 09.02.24 bubmmorexa TOK

COETMHEHUS»

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




OO0m1as XxapakKTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJUIOB. MeTanndeckas CBA3b U

bu6nmmoreka [IOK

43 12.02.24
METAJUINYECKAsT KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIOB. Eu6 OK
. NOJINOTEKA
44 DNEKTPOXUMHUUECKUH psifg 16.02.24 1
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
O61mue crocoObl MOTyYeHUs
meTtauioB. CruiaBel. Beraucienust B OK
HOJIMOTEKA
45 110 YPaBHCHUAM XUMHYECKUX 19.02.24 1
. https://m.edsoo.ru/00ael 156
peakIuii, eclii OJMH U3 PeareHTOB
COJIEPKUT IPUMECH
Bubianoreka K
46 [TonsiTue 0 KOPPO3UU METAILIOB 22.02.24 Ho
https://m.edsoo.ru/00ae1278
bubnuoreka K
47 [[lemounbIe METAIITBI 26.02.24 ommorexa O
https://m.edsoo.ru/00ae14b2
OKCUOBI U TUIPOKCUILI HATPUSA U b K
48 bi Jp pi p 01.03.74 noaunoreka 11O
Kainusa https://m.edsoo.ru/00ae14b2
eJIOYHO3eMEIbHBIE METAIIBI — b K
49 [enor 5 04.03.24 nosmorexa O
KaJlblLMH U Maruuu https://m.edsoo.ru/00ael5e8
o bubmnorexa [IOK
50 Baxnelnme coenMHEHNS KaJIbIIUI 07.03.24 a
https://m.edsoo.ru/00ael5e8
O000IIIeHNE U CUCTEMATU3ALIHS
51 o 1 11.03.24
3HAHUU
JKEcTKOCTE BOIBI M CIIOCOOEI €6 b K
57 )it 15.03.94 noaroreka 1O

YCTpaHEHHS

https://m.edsoo.ru/00ae1886




[TpakTuueckas padota Ne 6 o Teme

N . bu6nmmoreka [IOK
53 "}KeCTKOCTb"Bo;[H A METOJLI €€ 18.03.24 https://m.edsof)l.ru/Oan1ae8
YCTpaHEHUS
. bu6nmoreka [IOK
>4 AsoMHHHH 22.03.24 https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U 01.04.24 bubnmnoreka HOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Keneso 05.04.24 bubmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COTTU 08.04.24 bubnunoreka LIOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O6OGI£IGHI/I€ U CUCTEMaTH3aIUs 12.04.24
3HAHUHN
ITpaxTuueckas padota Ne 7.
59 Pemenne skcnepuMeHTaIBHBIX 15.04.24 bubnuoreka [IOK
3a71a4 1o TeMe «Bakuelimnine https://m.edsoo.ru/00ae3de8
METaJIJTbI M UX COCTMHEHUS
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKUUid, €CIIU OJJUH
60 U3 peareHTOB JIaH B U30BITKE WIH 19.04.24 bubmuoreka [OK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTM BbIXO/a MPOAYKTa
peakiuu
61 O6o6uvleHI/Ie M CUCTEMATHU3AINS 22.04.24
3HAHUH
KonTtponpHas padora Ne4 o Teme
62 «Baxnelnie MeTajIbl U UX 26.04.24

COCOAUHCHUA




63 BemecTBa u matepuaisl B 1 02.05.24 bu6nmoreka [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA T https://m.edsoo.ru/00ae3f50
X e

64 UMUY CKOCvBanﬂSHeHI/IC 1 06.05.24 bubmmoreka [JOK
OKpYXKarollIer cpebl https://m.edsoo.ru/00ae4270
Po

65 JIb XUMHUH B PEILICHUU 1 13.05.24 bubnmnoreka HOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
Pe3se i . 0606

66 3epBHBIN ypok. O00 iIICHI/I@ u 1 17.05.94 bubnmnoreka HOK
cHUCTEMaTHu3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
P i . 0606

67 e3epBHBIit ypok. 060 ?.ICHI/IC u 1 20.05.24 Bbu6mmoteka [JOK
cucTeMaTulalus 3HaHuU https://m.edsoo.ru/00adb33c

68 Peseprusblit ypok. O6001menue u 1 20.05.24 bubnuoreka [IOK
CHCTEMATU3AIIUs 3HAHUI e https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumust 8 kiacc. ['abpuensa O. C., OctpoymoB U. I'., Cnankos C. A.
Xumus 8 xinace. [abpuansn O.C.
Xumust 9 xinacc. ['abpuensa O. C., OctpoymoB U. T'., Cnankos C. A.
Xumust 9 xnacc. ['abpuassia O.C.

COopHUK 33724 1 yIIpaXKHEHUH JJIs1 cpeHel mKoiabl. XomueHko M.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Kasepuna A.A. Xumus. [Inanupyemsle pesynbratel. Cuctema 3aaanui. 8-9

KJIacChl: mocodue st yuuTeneil oomieodpa3oBarenbHbIX yupexaenuii / Kasepuna AA.,
WBanoga P.I"., lo6potun /[.YO. mox pex. I'.C. Kosanéroii, O.b. JlorunoBo#. — M. :
[Tpoceemenue, 2013 — 128 c. (PaboTaem 1o HOBBIM CTaHAApTaM).

Xumusi. Tematnaeckuit kouTposb 8-9 kmacesl / A.A. KaBepuna, [.H Monuanosa,
M.I". Cnactuna. — M. : M3narensctBo «HanmonansHoe obpazoBanuey, 2022 — 160 c.

O6mas metoauka oOyyenust xumuu B mkose / P. I'. iBanosa, H. A. I'opoamiosa,
Hob6potun,A.A. KaBepuna u ap.; noxa pea. P. I'. UBanosoii. M. : JIpocda, 2008 —319 ¢. —
(Poccwuiickas akagemusi 0Opa30BaHUs YUUTEIIO).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bu6mmoteka I1OK https://m.edsoo.ru/00ae0d0a
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