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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMUKM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJIC€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pazoBaTenbHOM MPOrpaMMBbI OCHOBHOT'O o01iero oOpa3oBaHus,
npeacraBiaeHHbIX B PI'OC OO0, a takke Ha ocHOBe (enepalbHONW padbouei
IpOrpaMMbl BOCTIMTAHHUS M C y4ETOM KOHIICTIIIMM TPENo/iaBaHusl y4eOHOTro
npeamera «XUMHS» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoi
denepaunu.

[Iporpamma mo XxuMuM 1aéT MPEACTaBICHUE O IENIX, OOImeld cTpareruu
oOydeHHMs, BOCIUTAHUS M PaA3BUTHS OOYYAIOIIMUXCS CpEICTBAMHU Y4EOHOIO
npeIMeTa,  yCTaHaBJIMBAeT  00sA3aTENbHOE  MPEAMETHOE  COJIEpIKaHHE,
npeaycMaTpuBaeT paclpeieieHue €ro Mo KiaccamM M CTPYKTYpPHUPOBAHHUE IO
pazzesiaM M TeMaM MpPOrpaMMbl MO XUMHUH, ONPEACISIET KOJUYECTBEHHBIC U
KAuE€CTBEHHBIE XapaKTEPUCTUKU COZIEpXKaHUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh  M3YYEHUS XUMHHM C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOro TMpoIecca, BO3PACTHBIX
0COOCHHOCTEW OO0y4aromuxcsi, OMNpeNeNsieT BO3MOXKHOCTH MpeaMera  Jyis
peanu3anuu TpeOOBaHUM K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMN
porpaMMbl Ha YpOBHE OCHOBHOI'O OOIIIEro oOpa3oBaHUs, a TakKKe TpeOOBaHUMN
K pe3yibTaTaM OOYy4YeHHUs XMMHUU Ha YPOBHE II€JIeM H3ydyeHHs MpeaMeTa U
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHLHON JESITEILHOCTH O0YYaromerocss mo
OCBOCHUIO y4e€OHOTO COCPIKAHUSI.

3HaHUE XUMHUH CIY)KUT OCHOBOM JUIisi (hOPMUPOBAHUS MUPOBO33PEHUS
00ydJaromerocs, ero NpeACTaBICHU 0 MaTEPUATLHOM €UHCTBE MHUPA, BAXKHYIO
POJb UTPAOT (HOPMHUPYEMBIE XUMHUEH MPEICTABICHUS O B3aMMOTIPEBPAIICHUSIX
SHEPruud M 00 SBOJIIOIMHU BEIIECTB B MPUPOE, O MYTAX PEIICHUS I100aJbHBIX
po0JieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPIETHUECKOM,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 31paBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXHOCTEH JIIi  caMOpa3BUTUA U
dbopMUpOBaHUs KYJIbTYphl JIMYHOCTH, €€ oOmeid u (yHKIMOHAIbHOU
IPaMOTHOCTH,;

BHOCHUT BKJIaJl B (OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0ydJaromuxcs, HABBIKOB UX CaMOCTOSITEJILHONH y4eOHOW JeATEebHOCTH,



AKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEILCKUX YMEHHM, HEOOXOIHUMBIX Kak B
MOBCETHEBHOM KU3HU, TaK U B IPO(HEeCCUOHAIIBHOU JI€SITEIbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOIO B3IJIAla HAa €AWHCTBO TMPUPOABI M  YEIOBEKAa, SABISIETCS
OTBETCTBEHHBIM 3TarioM B (hOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K TPUPOAE, K UEIOBEKYy, BHOCUT CBOM BKJIaa B
AKOJIOrMYECKOe 00pa3oBaHUE 00 yUYarOIIUXCS.

JlaHHble HanpaBjieHUs B OOYUYeHUM XMMHUU 00€CIeYMBaIOTCS Crielu(pUuKon
CONlep)KaHMsl y4eOHOro TpeAMeTa, KOTOPBIM SIBISIETCS  MEeIarorn4ecKu
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAyKU XMMHH Ha ONPEACIEHHOM dTarie
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEr0o 00Opa3oBaHUs OPUEHTHUPOBAH
Ha OCBOEHHE OOYYAIOIIUMHUCS CUCTEMbl IMEPBOHAYAILHBIX MOHSATUUA XHUMHUH,
OCHOB HEOPraHWYECKOW XMMHUHM U HEKOTOPBIX OTIEJIbHBIX 3HAUMMBIX MOHATHI
OpraHUYECKOW XUMUHU.

CrpykTypa copep:kaHusi MpOrpaMMbl IO XUMUU c(OPMHUPOBaHA HA OCHOBE
CHUCTEMHOr0 Moaxoja K e€ uzydeHuto. CojepaHue CKJIaJIbIBACTCS U3 CUCTEMBbI
NOHATUM O XUMHUYECKOM JJIEMEHTE€ M BEUIECTBE M CHUCTEMbl MOHSATHUUA O
XUMUYECKOoM peakmuu. OO0 3TH CHUCTEMBl CTPYKTYPHO OPraHHM30BaHBI IO
NPUHIIAITY TIOCJIEIOBATEIbHOTO PAa3BUTHSl 3HAHUW Ha OCHOBE TEOPETHUUECKHX
MpPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHUS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TMpPEACTaBICHUNA 00 DIJIEKTPOIUTHYECKON JTUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE HAMIUPUUYECKHU
MOJTYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS IOCIEIOBATEILHO OT
OJTHOTO ypOBHA K JAPYroMy, BBINOJHSAS (QYHKIMH OOBSCHEHUS U
MPOTHO3UPOBAHUSL CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTHUUECKOTO
MPUMEHEHHUS U MOTYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHre mporpaMMbl 1O XUMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO
MPEACTABJICHUS. O XHMHWYECKOM COCTAaBJISIONIEM HAay4YHOW KapTUHBI MHpa B



JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM MO3HAaHMs B Hayke. M3ydeHrne XuMuu NPOUCXOJUT C MPUBIICHCHUEM
3HAHMM M3 paHee M3YYEHHBIX YUEOHBIX NpeaMeToB: «OKpYKAOMMI MUY,
«buonorus. 5—7 knaccel» u «DusznKa. 7 Kiaaccy.

[Ipy w3ydeHMHW XUMHUH TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUU OCHOB
XUMUYECKOM  Hayku Kak  oOJJaCTU  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JIESITEIbHOCTA YEJIOBEKAa W KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphL. 3ajada y4eOHOro MpeaMeTa COCTOUT B (HOpPMHpPOBAHUU
CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U
TEOPETUUECKUX TOJOKEHUH, JTOCTYIMHBIX OO0OOIIEHUM MHUPOBO33PEHUECKOTO
XapakTepa, S3blKa HayKd, B MPHOOIICHUN K HAYYHBIM METOJIaM TO3HAHUS MPHU
M3yYCHUU BEIIECTB M XUMHUYECKUX peakiuii, B (HOPMUPOBAHWN U Pa3BUTUU
MO3HABATEIbHBIX YMEHMH W HUX TNPUMEHEHUHW B Yy4eOHO-TO3HABATCIIbHOW H
y4eOHO-UCCIIEI0BATEILCKON JICATEIbHOCTH, OCBOCHUHW IIPaBUJI 0OE€30MaCHOI0
oOpaleHus ¢ BEIeCTBAMH B IMTOBCEHEBHOM KU3HH.

[Ipy wu3yuyeHMM XUMHUHW Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
BaKHOE 3HAUYCHHUE TPUOOPEITN TaKue IeIH, KaK:

— (opMupoBaHHME€ HHTEUICKTYyalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUUECTBY, CAMOCTOATEILHOMY MPUHSITUIO PEIICHUM,
CITOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUSM JKH3HU,

— HampaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYECKOe MpHUOOIIeHNE
00y4Jaromuxcs K CaMOCTOSITEIbHON TMO3HABATEIBLHON NESITEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (POPMUPYIOIIUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XAMHU,

—  obecnieyeHue  YCIIOBH, CIIOCOOCTBYIOIIIUX  MPHOOPETEHUIO
oOyJarolmMUMHUCsS  ONbITa  PA3HOOOpPA3HOM  JCATENBHOCTH, TO3HAHUSA U
CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIMI), HMEIOIIUX
YHUBEPCAIBHOE 3HAYCHHE JJIsI PA3JIMYHBIX BUIOB AEATCIbHOCTH;

— ((opmupoBanue oOmEeH (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCJIE YMEHUU OOBACHATH U OLICHUBATH SIBJICHUSA
OKPYKaIOIIEro MUPA, UCMOJIb3Ysl 3HAHUS U OIBIT, MTOJTYYCHHBIE MPHU U3y4YCHUU
XUMUH, TPUMEHATh UX TPH PEIICHUH MPOoOJEeM B IOBCEAHEBHOM KU3HU H
TPYZAOBOU AEATEIBLHOCTH;

— ¢opMHUpOBaHHE Yy OOYYAIOMIMXCS TYMAHUCTHYECKUX OTHOIICHH,
MOHUMAHMS IIEHHOCTH XHMHWYECKHUX 3HAHUW JJI1 BBIPAOOTKH DSKOJOTHYCCKH



11eJ1ec000pa3HOro MOBEJEHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IIENIAX
COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBALHUHU K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HAa OCHOBE YCBOCHHSI OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tpoduiasi U  HaNpaBIEHHOCTH
JanbHEHNIIero 00y4eHusl.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JUISI HM3YUYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 0011ero oopa3oBanus, coctabisgeT 136 Jyacos: B 8 kinacce — 68 yacos
(2 yaca B Hezlen0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COJEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHauanbHbIE XUMUYECKUE TIOHSITHSA

ITpenmer xumuu. Poiab XMMUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HaAYK.
Tena u BemiecTtBa. PU3MUYECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [ToHATHE 0 METO/IaX MO3HAHUS B XUMUU. YHCTHIE BENIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
s1eMeHTOB. [IpocThie U cliokHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass gopmysna. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aK0H TMOCTOSIHCTBa cocTaBa BemecTB. OTHocHUTeNnbHas aTOMHasi Macca.
OtHocuTenbHAs MOJEKYJsipHasi Macca. MaccoBast 107151 XUMUYECKOTO AJIEMEHTa
B COCIMHEHUH.

KonnuectBo BemiectBa. Monb.  Momsipuass  mMacca.  B3aumocBsizb
KOJIMYECTBA, MAacChl M 4YHUCIA CTPYKTYPHBIX €AMHUIl BeliecTBa. Pacd€rel mo
dbopMysiaM XUMHUYECKUX COCTUHEHUM.

@u3nuecKue W XUMHUYECKHE SBICHUS. XHMHYECKas peakuuss Hu €€
NPU3HAKU. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMHUYECKHE YpPaBHEHUSI.
Knaccudukanusa XuMrU4ecKUX peakiuil (COeTMHEHUS, PA3I0KEHUs, 3aMeIIECHNUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAOH, MpaBuiamMu paboThl B J1abopaTopuu
U npuéMmamu oOpaileHus ¢ JabopaTOpHBIM OOOpYAOBAaHHEM, H3yYEHUE U
omucanne (U3MYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX  BEIIECTB,
HaOmoaeHne (pu3nveckux (TIaBJICHUE BOCKA, TassHUE JIbJa, PaCTUpaHUE caxapa
B CTYIKE, KUMEHHE M KOHJEHCALMUs BOJbI) M XUMHUYECKHX (TOpPEHHE CBEUH,
MPOKAJIMBAHUE MEJAHOW TMPOBOJOKH, B3aUMOJCUCTBUE MeJIa C KHUCIIOTOM)
SIBJICHUM, HAOJIOJCHUE M OIKUCAHUE MPU3HAKOB NPOTEKAHUSI XUMHYECKUX
peakuuil (pa3ioKeHue caxapa, B3auMOAECHCTBUE CEPHOU KUCIOTHI C XJIOPUIAOM
Oapus, paznoxenue rugapokcuna meau (II) npu HarpeBaHum, B3anMoJIeHCTBUE
xene3a ¢ pactBopom cos meau (1), uzydeHue crnocodboB pa3aeneHus cMecei: ¢
MOMOIIbI0  MarHuta,  (UIbTpOBAaHWE,  BBIMApUBAHUE,  JUCTHILUIALIMS,
xpomatorpadusi, TPOBEICHUE OYMCTKHM TOBAPEHHOW COJM, HAOIIOJEHUE U
OMHMCaHWE PE3yJIbTATOB TMPOBEJICHUS ONbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3laHue MOJIEIEH MOJIEKYIT (IIapOCTEP>KHEBBIX).



Baxneilue npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J1eMEHT U TpoCToE
BelecTBo. Haxoxknenue kucimopoja B mpupoje, (Gu3myeckue U XUMHUYECKUE
cBoiictBa (peakiuu ropenusi). Okcuabl. [Ipumenenue kucinopona. CrocoObi
MOJIYUYCHUSI KHUCJIOpOoJa B JIA0OpPAaTOpUM M MpOMBIIUIEHHOCTU. Kpyrosopor
KHCJIopo/ia B mpupoae. O30H — aJuloTponHas MOAU(PUKAIUS KUCIOPOIa.

TermoBoit >pdeKT XUMUYECKON peakIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M AHJOTEPMHUYECKHE PEeakluu. TOIUIMBO: yrojib MU METaH. 3arps3HEHHE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snmemMeHT M mpoctoe BemiectBo. HaxokneHnue Bogopona B
npupoae, ¢GuU3NUECKHe W XUMUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHus. Kuciorel u conm.

Momnsipabiil 005EM ra30B. Pacuérsl 10 XMMUYECKUM YpaBHEHUSM.

dusnyeckue cBoicTBa BOAbl. Boma kak pactBopurenb.  PacTBOpSI.
HacpllieHHble 1 HEHACBIIIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasgs o1 BemiectBa B pacTBope. XUMHYECKHME CBOWCTBAa BOJBI.
OcHoBanus. Poiib pacTBOpPOB B MpUPOJAE U B KU3HU yenoBeka. KpyroBopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NTPUPOAHBIX BoA. OXpaHa M OYHUCTKA MPUPOIHBIX
BOJI.

Knaccudukarus Heopranndeckux coeqnaeHuid. Oxcuabl. Kimaccudukarus
OKCHJIOB: cojeoOpa3ytonue (OCHOBHBIE, KHUCJIOTHBIE, aM{QOTEepHBbIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. DuU3NUECKHE W XUMHUYECKHE
CBOMCTBA OKCUIO0B. [loirydeHnne okcuios.

OcnoBanusi. Krnaccudukanust ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHkmnarypa ocHoBaHuil. PU3NYECKUE U XUMHYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHue oCHOBaHUM.

Kucnotel. Knaccupukanus xucinor. Homenknatypa kucinor. Ouznyeckue
U XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTM metaimioB H. H. bekeroga.
[TonyuyeHne KUCIOT.

Comu. Homenkiarypa coneil. @uU3MYECKME€ W XHUMHUYECKHE CBOWMCTBA
conet. [lonydenue conen.

I'eneTnueckas CBsA3b MEXKAY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE  OIPEIECICHUE COACPKAaHMS KHUCIOpPOJa B  BO3AYXE,
nojiyueHue, coOupaHue, paclo3HaBaHUE M H3YyUYEHHUE CBOWCTB KHCIOPOJA,
HAOJIFOICHWE  B3aMMOJICUCTBUSI  BEIIECTB C  KHUCIOPOJAOM U YCIIOBUS



BO3HMKHOBEHHUSI W TMpEKpalleHus TOopeHus (moxkapa), O3HAKOMJICHHE C
oOpa3uaMyd OKCHJOB M ONUCAaHUE HUX CBOMCTB, MOJy4Y€HUE, COOUpAHHE,
pacro3HaBaHWE M W3y4YE€HHE CBOMCTB BOJOpoja (rOpeHue), B3auUMOJCUCTBUE
Bogopoaa ¢ okcuaoMm Menu (II) (BO3MOXKHO HCITOIB30BaHKUE BUACOMATEPUATIOB),
HaO/oIeHne 00paslloB  BEMIECTB KOJIUYECTBOM | MOJb, HCCIIEIOBAaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEHIECTB C PaA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHONM MAacCOBOM JI0JEH PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBUE BOJLI C MeETAUIaMU (HATPUEM U KaJbLIHEM)
(BO3MOKHO HCHOJIb30BAaHME BHUJEOMATEpUAIOB), MCCIEIOBaHUE O00pa3I0OB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJEHUE HW3MEHEHUS
OKpacKd WHIUKATOPOB B PACTBOpPaX KHUCIOT U LIEIO0YEH, H3yYCHHUE
B3aumozeiicteust okcuna meau (II) ¢ pacTBOpoM CepHOW KUCIOTHI, KHCIOT C
METaJUIAMU, peaKUUi HEUTpaIU3alny, MOTyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeETajyla JpYyrMM M3 pacTBOpa COJIM, pEUICHUE
AKCIEPUMEHTAILHBIX 3a7a4 Mo Teme «BaxHeline KiIacchl HEOPraHUYEeCKUX
COCIUHECHUI.

IHepuonuyecknin 3axkoH u Ilepuoamueckasi cucremMa XHMHYECKHX
ieMenToB JI. . MenneneeBa. CrtpoeHue aromoB. XUMHYECKasi CBA3b.
OKMCANTENTBLHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

[lepBbie TOMBITKH KIacCH(PUKAIMK XUMHUYECKUX 3JieMeHTOB. [loHsTHe o
TPYIIAaX CXOJAHBIX 3JIEMEHTOB (IEJIOYHBIE U WICJIOYHO3EMENIbHBIE METAILIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbhle 00pazyloT ampoTepHbIe
OKCHU/JIbI U TUAPOKCH/IBI.

Ilepuoanuecknit 3akoH. [lepuognueckas cucrema XUMUYECKUX 3JIEMEHTOB
H. W. MengeneeBa. KoporkonepuoaHas U JJMHHONEpUoAHass (HOpMbI
[lepuoguueckoii cucrembl xumuueckux odinemeHtoB J[. WM. Menzgeneena.
Ilepymonsl n rpynnel. PU3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
Mepuo/ia ¥ TPYMIbI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CrtpoeHnue 2JIeKTPOHHBIX 000JI0UE€K aTOMOB MEPBbIX 20 XUMUUECKUX JIEMEHTOB
Ilepnonnueckon cucremsl J[. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTa 110 ero nosioxkenutro B [lepuonnueckon cucreme 1. Y. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUsl paguyca aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYIIIaM U IEPUOJIaM.



3nauenue Ilepumonnueckoro 3akoHa u lleprognyueckoil  CUCTEMBI
XUMHYECKUX DJIEMEHTOB IS pa3BUTHA Hayku u npaktuku. /. 1. MenneneeB —
YUEHBIN U TPAKIAHUH.

Xumuueckasi cBsizb. KoBajeHTHas (TOJIApHAsT W HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. lIOHHAs CBSI3b.

Crenenb  okucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouecchl OkucIeHns: 1 BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHUE 0Opa3I[OB BEIIECTB METAIOB U HEMETAJJIOB, B3aWMOJICHCTBUE
TUAPOKCUAA LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX MOPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropeHue, peakuu pas3JioKEHUs, COSTUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanu3anus MeXNpeIMETHBIX CBS3€M NMPU M3YYEHWH XMMHUU B 8 Kjacce
OCYIIECTBIIIETCSL 4Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAaK W TIOHATHUM, SIBISIOMIMXCA CHUCTEMHBIMH JJISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSATHUS: HaydHbIM (akT, THUIOTE3a,
TEOpUsi, 3aKOH, aHajJu3, CHUHTE3, KIacCUPUKAIUs, MEePUOAUIHOCTD,
Ha0JII0ICHNE, SKCTIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, MOJICIb, SIBJICHHE.

@dusuKa: Marepusi, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUI,
M30TOIbl, PAJTNOAKTUBHOCTb, MOJICKYJa, JJEKTPUUYECKUN 3apsijl, BEUIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, Ta3, (PU3WYECKUE BEIMYMHBI,
€UHULIbI U3MEPEHUSI, KOCMOC, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocepa, MHUHEpadbl, TOPHbIE TMOPOIBI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYECKas peaKkuus

[lepnonnuecknii 3akoH. Ilepuonnueckas cucTeMa XUMUYECKUX JJIEMEHTOB
1. . MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUYECKUX BJIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KallMsl, KAJIbLHUSA M UX
COCAMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMEHTOB B llepuonnueckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.



Crpoenue BemiecTa: BUAbI XUMUYECKOW CBA3U. THIBI KPUCTAILUINYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTALUINYECKON PEIETKH
Y BUJA XUMUYECKOU CBA3U.

Knaccudukamuss ¥ HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
XUMHUUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlaccam
HEOPraHUYECKUX COCTMHEHUM, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukarus XUMUYECKUX peakIui MO pa3IuyHbIM Mpu3Hakam (1o
YUCITy ¥ COCTaBY y4acCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEINIOBOMY (D PeKTy,
0 W3MEHEHHUIO CTEMEHEH OKUCICHHS XHMHUYECKHMX DJIEMEHTOB, MO
0o0paTUMOCTH, MO Yy4YacTHIO Karaju3aTopa). OJK30- M DIHIOTCPMHUYECCKUE
peaKuuu, TEPMOXUMHUYECKUE YPABHEHHUS.

[lonstue o ckopocTu xumudeckon peakiuu. [lonstue 00 oOpaTUMBIX U
HEOOpAaTUMBIX  XHMHYECKMX peakiusx. IIoHSTHE O TOMOTeHHBIX H
reTeporeHHbIx peakuusx. llonsarne o karanuze. IloHATHE O XUMHYECKOM
paBHOBecHU. DaKTOpHI, BIHSIOMIME HA CKOPOCTh XUMHYECKOW PpEaKUUH U
IIOJIO)KEHUE XUMUYECKOI0 PABHOBECHS.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE — PEAKIIMU, AJIEKTPOHHBIN  OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENbHOM  peakiuu. COCTaBIE€HHE  YpaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIMA C HCHOJIb30BAHUEM METOAA
3JICKTPOHHOTO OaiaHca.

Teopus BJICKTPOJTUTHYECKON JIUCCOLAINMU. DJIEKTPOITUTHI 51
HEAJIEKTPOJINThI. KaTHOHBI, aHWOHBI. MEXaHU3M JUCCOIMAIIMM BEUIECTB C
pa3IMYHBIMU BUJAMU XUMHUYECKOM cBsizu. Crenenb aucconuanuu. CHIIbHBIE U
crabble JIEKTPOIIUTHI.

Peakiiun moHHOTO OOMEHA. YCIIOBUS TPOTEKAHUS PEAKIIUM HOHHOTO
oOMeHa, TOJIHBbIE M COKpalléHHbIE HOHHBIE ypaBHEHUs peakiuid. CBoiicTBa
KHCJIOT, OCHOBAaHMI U COJIEM B CBETE MPEICTaBICHUN 00 AIEKTPOIMTUYECKOMN
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIU3€E CONEH.

Xumuueckuii IKCnHepumMeHm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAUIOB U HEMETaIoB (rpaduTa U anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), HCCIEIOBAHUE 3aBHUCHUMOCTU CKOPOCTH XUMHUYECKON
peaknuu  OT  BO3JCHUCTBHUS  PA3IMUHBIX  (PAKTOPOB,  HMCCIIEOBAHUE
3JIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MpOIEcCa AUCCOLHUAIMUA KHUCIIOT,
IesIouei u cojieil (BO3MOXKHO HCIIONb30BAaHUE BUJICO MAaTEPHAIIOB), TIPOBEJCHUE
OTIBITOB, WJUTIOCTPUPYIOMNUX TMPU3HAKUA MPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa



(oOpa3zoBaHMe oOcajka, BbIIEICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOMIMX TMPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3ioXKeHus, COEIMHEHUS ), pacro3HaBaHUe
HEOPraHMYECKUX BELIECTB C MOMOUIbIO KAaYECTBEHHBIX PEAaKIUMHd Ha HOHBI,
pELICHNE SKCIIEPUMEHTAIIBHBIX 33]1a4.

Hemertauibl u X coeIMHEHUSsI

OO6mias xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeTIeHU OKUcaeHUus. CTpoeHne U PU3nUYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJlor€éHOB. XMMHUYECKHE CBOWCTBA Ha NpUMEpe XJiopa
(B3aMMOJEICTBHE C METajulaMi, HEMETAJUIAMM, IIEeNIoYaMu). XJIOPOBOJIOPO.
ConstHast KuCI0Ta, XUMUYECKUE CBOWMCTBA, MOIyYeHHE, IpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJIA HA OpPraHW3M 4YeJoBeKa. BakHenmme XJIOpHUAbl U UX
HaXO0KJEHUE B IPUPOJIE.

OOmass  xapakrepuctuka dneMeHTOB  VIA-rpymnmel.  OcoOGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHbIE cTereHn okuciaeHus. CTpoeHue u puznyeckue
CBOMCTBA IPOCTBIX BEUIECTB — KHUCJIOpPOAAa W  Cepbl. AJUIOTPOIHBIE
MoJU(UKAIMK KUCIIOpOJa U cepbl. XUMHUUECKHE cBOMCTBa cepbl. CepoBoaOpOI,
CTpoeHue, (¢u3NUEeCKMe M XHUMHYeckue cBoilcTBa. OKCHUIBI cepbl  Kak
OPEJICTABUTENIM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (¢(U3HUECKHE U
XMMHUYECKHE CBOWcTBa (00lIME Kak TpPEeACTaBUTENsl Kjacca KHUCIOT U
cnenuduueckue). XUMUUECKUE PEaKkinu, JeKallie B OCHOBE MPOMBIIIIEHHOT O
cnocoba mosydyeHus: cepHoil Kuciothl. IIpumenenue cepHoil kucinotsl. Conu
CepHON KHUCIIOTHI, KaYECTBEHHAas peakius Ha cyiabdaT-uoH. HaxoxneHnue cepbl
1 €€ COeAMHEHNN B IpUpoAe. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cperbl
COCIMHEHMUSIMU CEPbI (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3]lyXa U BOJIOEMOB),
CHOCOOBI €ro MPEIOTBPALICHHUSL.

OO1as xapakTepuCTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacnpoCTpaHEHHUE B
npupoje, puznyecKkue U XuMu4yeckue cBoiictBa. Kpyrosopor azora B npupoze.
AMMMaK, ero pu3nYecKre U XUMHUYECKUE CBOICTBA, OJyYEHUE U IPUMEHEHHE.
Conmu amMMoOHMS, WX (PU3HYECKHME M XHUMHUYECKUE CBOMCTBA, NPUMEHEHHE.
KauecTBeHHas1 peakuyss Ha HOHbI aMMOHUSA. A30THasl KHCIJIOTa, €€ MOJIy4CHHUE,
dusznyueckre W XUMUYECKHE CBOWCTBA (OOIIME KaK TMPEACTaBUTENS Kiacca
KUCIOT U crnenuduyeckue). Mcnonab3oBaHue HUTPATOB W COJIEH aMMOHHUS B
KayecTBe MUHEPAJIbHBIX yI100peHui. XUMHUUYECKOe 3arps3HEHHE OKpPY)KaroIlen
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXK]IM, 3arpA3HEHUE BO3/1yXa, ITOYBBI



u Bo10éMOB). Docdop, amioTponHbie Moaudukauu dochopa, puznyeckue u
xumuueckue cBoictBa. Oxcun  Qochopa (V) u  dochopnas xkuciora,
bu3nYecKre U XUMHUYECKUE CBOMCTBA, nosrydeHue. Mcnonb3oBanue dhocharos B
KaueCTBE MUHEPAIbHBIX YI00pEHUH.

OO6mass  xapakrepuctuka dieMeHToB [VA-rpynmel. OcobGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTEIICHU OKHUCIICHUS. YTIEPOJl, aJJIOTPOITHbIE
MoAu(pUKALIUKM, PACIPOCTPAHEHUE B MpUpoie, (UBHUYECKHE M XUMHYECKUE
cBoiictBa. Ancopouus. KpyroBopor yriepoma B mpupozae. OKCuabl yriiepona,
uxX (U3MYECKUE U XMMHYECKHE CBOMCTBA, JEHCTBUE HA KUBBIC OPraHU3MBbI,
NOJIyYeHUE U MPUMEHEHUE. DKOJIOTUYECKUE MTPOOIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aibHOTO MOTEIUICHHWS KIUMaTa, MapHUKOBBIN
addexr. VYrompHas kucimora u €€ coid, UX (UINUECKHE W XUMHYECKUE
CBOICTBa, MonydyeHue U npumeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CENBCKOM XO3SMCTBE.

[lepBoHauanbHble TMOHATUS OO0 OPraHMYECKUX BEIIECTBaX KaK o
COEIMHEHUSX yriepoja (MeTaH, dTaH, TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH,
yKCcycHass kuciora). [lpupoaHbie HUCTOYHUKH  YIJIEBOAOPOAOB  (yrodib,
OPUPOIHBIN ra3, HePTh), NPOAYKTHI UX MepepadOoTKH (OEH3UH), UX POJib B OBITY
U TpOMBIIUIEHHOCTH. [IoHSITHE O OMOJIOrMYECKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yriaeBoJax — U UX POJH B KU3HU 4YeJoBeKa. MaTepuaabHOE €IHMHCTBO
OpraHUYECKUX U HEOPraHUUYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckne M XUMUYECKHE CBOWCTBA, TMOIyYEHUE U
npumeHenne. CoenuHeHus: KpemMHus B npupozge. OOmme mpencraBieHus: 00
okcuze kpemuus (IV) u kpemuueBoi kucnore. CHIMKaThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. BakHeillre cTponTenbHble MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpobiaemMbl 6€301acHOTO UCIIOIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJIIHOM
KHUCJIOTHI, TPOBEICHUE KAUECTBEHHBIX PEAKIIUM Ha XJIOPHUI-UOHBI U HAOIIOJCHUE
PU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXKkarouue GU3NIECKue U XUMUUYECKHE
CBOMCTBAa TAJIOI€HOB H WX COECIUHEHUH (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHHE C O0O0pa3laM XJIOPUIOB (TajoreHujIoB),
O3HaKOMJICHHE ¢ oOpas3mamMu ceppl W €€ COeOUHEHUAMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEpUAJIOB), HAOIO/IEHHE TMpoiecca OOyrIMBaHUSA



caxapa IOJ JCHUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3y4EHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHONM CEpHOW  KHUCIOThI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha Ccynb(paT-MOH M HAOMIOJIEHHE TMpU3HAKa €€
IPOTEKaHUsI, O3HAKOMJICHUE ¢ (PU3MUECKUMU CBOWCTBaMH a30Ta, Gochopa u ux
COeIMHEHUN (BO3MOXHO HCIOJIB30BAHHE BHUECOMATEPUATIOB), oOpas3laMu
a30THBIX U (pochopHBIX yIOOpeHHit, MoyueHue, coOupaHue, pacro3HaBaHue U
M3yUYCHUE CBOWMCTB aMMHAKa, MPOBEJACHUE KAYECTBEHHBIX PEaKUUl Ha HOH
aMmMoHUST W ¢ochaT-MiOH W U3YYCHHE TMPU3HAKOB UX TMPOTCKAHUA,
B3aMMO/JICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEAbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HU3YYEHHE MOJENEH KpUCTAUIMYECKUX
pem€érok anmasa, Trpadura, QywiepeHa, O3HAKOMJICHHE C IPOIECCOM
ancopOmu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTUBOras3a, MOJy4eHue, coOMpaHue, pacro3HaBaHUE U HM3Y4YCHHE CBOMCTB
YIJEKUCIOT0 Tra3a, MPOBEICHHE KaueCTBEHHBIX peakIui Ha KapOoHAT U
CUJIMKAaT-MOHBl W M3YyYCHUE MPHU3HAKOB HUX IMPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIUEN CUIMKATHOM MPOMBILUICHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe « BaxxHenmume HeMeTaIUIbl U UX COEAUHEHUSD).

MeTaibl M MX COEIUHECHUSA

OO6mast  xapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaJIOB Ha
OCHOBAHUU HUX IOJ0KEeHUA B [leproanueckon cucreme XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHusi atomoB. CTpoeHue mMeTaioB. Meramuinueckas
CBSI3b U METAJUIMYECKAsi KPUCTALINYECKAS PEIIETKA. DJIECKTPOXUMUUECKUM PST
HalpsKEHUW  MeTauioB. (PU3MYECKME M XUMHYECKUE CBOMCTBA METAJUIOB.
O6mme crocoOsl ToMydeHUs: MeTaioB. [loHATHE O KOpPPO3WHM METaUIOB,
OCHOBHBIE CMOCOOBI 3alllUThl WX OT Koppo3uu. CruiaBbl (CTallb, YYIYyH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[llenounsle  MeTannel: moNokeHue B llepuogmueckont — cucreme
XUMHUYECKUX 31eMeHTOB [[. . MenaeneeBa, CTpoeHUE UX aTOMOB, HaX0XKICHUE
B npupone. dusznyueckrue M XMMHYECKHE CBOMCTBA (HA MpUMEpE HATpHUS U
Kayust). OKcuabl M THUAPOKCUABI HaTpusi W Kanus. [IprumeHeHue IIeTOYHBIX
METAJUIOB U UX COCIMHCHUH.

IllenoyHoO3eMeNbHbIE METAMIbl MarHuid W KAJIbLUK: IIOJIOKEHUE B
[lepuoguueckoit cucreme xumuueckux 3neMeHToB J[. WM. Menneneesa,
CTPOCHUE HUX aTOMOB, HaXOXAEHUE B mpupoac. PU3NUECKHE U XUMHUYECKHE
CBOMCTBAa MarHus W Kajblius. BaxHeliine coeauHEHUsS Kaablus (OKCHI,
TUAPOKCU, oM ). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS.



AmomuHuil: nonoxkeHue B lleprognueckoil CcHUCTEME XUMHYECKUX
snemeHToB JI. M. MenaeneeBa, CTpoeHHE aroMa, HAXOXIACHHUE B IPUPOJE.
du3nvecKkue W XHMMHUYECKHE CBONCTBA altOMUHUA. AMQOTEpHbIE CBOWCTBA
OKCH/JIa ¥ TUAPOKCUA AITFOMHUHUSL.

Kenezo: nonmoxenue B [leppoanyeckor CUCTEME XUMUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHUE aroMa, HaxoKJIeHUE B npupone. dusznyeckue u
XUMUYECKHE CBOWMCTBA xene3a. OKkcuabl, ruapokcuabl U conu xeneza (1) u
xenesa (III), ux cocras, cCBOMCTBA U MOJyYCHUE.

Xumuueckuii IKChepumMeHm:

O3HaKoOMJIEHHE C oOpasllaMd METaUIOB U CIUIABOB, UX (PU3NYECKUMHU
CBOMCTBaMH, H3Y4YEHHE pE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHIA
KaJblMg U HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAaHHE BUICOMATEPUAIIOB),
MCCJIEIOBAHUE CBOMCTB JKECTKOM BOJbI, ITPOLIECCA TOPEHUS HKENE3a B KUCIOPOE
(BO3MOKHO MCIIOJIb30BAHME BUJIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAaKIMi HAa HOHBI: MarHus, KAJIbLUs, aIlOMUHUSA, IMHKA, XKEJe3a
(I) u xene3a (III), memu (II), HaGmrOAEeHWME U OINKCAHUE MPOLIECCOB
OKpalllMBaHUsI IJIAMEHUM HWOHAMM HATpHUs, Kajdusg M Kalblus (BO3MOXHO
UCIIOJIb30BAHUE BHJICOMATEPHUANIOB), HCCieIOBaHUE aM(pOTEPHBIX CBOWMCTB
TUAPOKCUAA ATIOMHUHUS U TUJIPOKCUIA LIUHKA, PEIICHHE 3KCIEPUMEHTATbHBIX
3aaa4 1o teMe « BaxxHenmume MeTauibl U UX COCIMHEHUS».

XUMUS M OKpY:KaLas cpeaa

BemecTBa n Marepuasibl B TOBCEHEBHOM >KM3HU 4YesoBeka. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XUMHYECKUX peakmuii B ObITy. [lepBas moMors mpu
XUMHYECKUX 0KOTaX U OTPABIECHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIollel cpeibl (MpeaebHas JOMyCTUMAast
KOHIIeHTpaiusi BemiectB, panee — [IJIK). Pomp xumMum B pernieHuun
AKOJIOTUUECKUX MTPOOIEM.

Xumuueckuii IKcnepumenm:

M3y4eHUE 00pa3I0B MaTEPUAIIOB (CTEKJIO, CIIJIaBbl METAJIIOB, MOJIUMEPHBIE
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€l NMPU U3YyYEHWH XMMHUU B 9 Kiacce
OCYIIECTBIIICTCS. 4Y€pe3 MCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TOHATHUM, SIBJISIOMIMXCA CHCTEMHBIMH IJISl OTAEJIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO6mue ecTecTBEeHHO-HAYYHBIC TIOHATHS: HAYIHBIM (haKT, TUIIOTE3a, 3aKOH,
TEOpHsS, aHaU3, CHHTE3, KiIaccuPHKanus, TEpUOIUIHOCTh, HAOIIIOICHUE,
AKCIIEPUMEHT, MOJICTUPOBAaHNE, M3MEpPEHUE, MOJENb, SBIICHUEC, MapHUKOBBIN
a(dexT, TeXHOIOT U, MaTepralIbl.

dusnka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOIIBI, PaIHOAKTUBHOCTh, MOJIEKYJa, JJCKTPUUECCKUHN 3apsij, MPOBOTHUKH,
TIOJTYIIPOBOAHUKH, JTUAJICKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEIIO, OOBEM,
arperaTHOe  COCTOSIHME  BEIIeCTBa, Tras, pacTBOpP, PacTBOPUMOCTb,
KPUCTAIUTMYCCKAsT PEMIETKA, CIUIaBbl, (U3UYCCKHUE BEIUYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: gorocunres, npixanue, 6uochepa, 3xocucTemMa, MUHEPAIbHbBIE
yI00peHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpaibl, TOPHBIC OPOJIHI,
M0JIE3HBIE MCKOITaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JImdaHOCTHBIE pe3yabTaThl OCBOCHHS MPOrPaMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUs JIOCTUTAIOTCS B XO7€ OOYYECHHS XMMUHU B €IMHCTBE y4eOHOU H
BOCIIUTATEIbHON  JESTEIbHOCTH B  COOTBETCTBUM C  TPAAULMOHHBIMU
POCCHUICKUMHU COILMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATHIMU B OOILECTBE MpaBHJIaMU M HOPMamH MOBEJIEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN 00yYaOIUXCA.

JIn4HOCTHBIE  pe3ydbTaTbl  OTPAXAIOT T'OTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW TIO3UTHBHBIX LIEHHOCTHBIX OpPHEHTALMN U
paciIupeHue ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOro BOCIIUTAHMSA

[EHHOCTHOI'O ~ OTHOUIEHUSI K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
HCTOPUYECKOMY W HAyYHOMY HACJEIWI0, TOHMMAaHUSA 3HAYCHHS XHUMHYECKON
HayK{ B )KU3HHU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOMN
uHpopMaIel O TMepeloBbIX JOCTHKEHHUSAX M OTKPBITHSIX MHPOBOM U
OTE€YECTBEHHOM XHWMHH, 3aWHTEPECOBAHHOCTHM B HAYYHBIX 3HAHUSAX 00
YCTPOUCTBE MUpPa U OOIIECTBA;

2) TPakKIAHCKOr0 BOCTIMTAHUS S

NPEJICTABICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIEHWH B  KOJUIGKTHBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOM, y4yeOHOMCCIEA0BATEIbCKOM, TBOPUYECKOW M IPYrux
BUJAX JESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HONW COBMECTHOMN NIEATEIbHOCTH
MIPU BBIMIOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33714, BHITOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB,  CO3JaHUM  YYE€OHBIX  MPOEKTOB,  CTpEMJICHUS K
B3aMMOIIOHUMAHUIO W  B3aUMOINIOMOIIM B  Mporecce JTol  y4eOHOU
JeSITeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TOBEIEHUE U TOCTYIKH CBOUX
TOBAPHILEH C IMO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMSI
HOCJEICTBUN OCTYIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHMS

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTAaBJISIOLINE
OCHOBY JUISI TOHUMaHUS CyITHOCTH HayYHOW KapTUHBI MUPA, IPEICTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJIbI, B3AMMOCBSA3SX YEJIOBEKa C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABAaTEIbHBIE MOTHUBBI, HAlPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUUI
M0 XWMHH, HEOOXOIUMbIC HJisi OOBSICHEHUs HaOII0IaeMbIX MPOIECCOB U
SIBJICHUM, TO3HABATENIbHON, MH(MOPMAIIMOHHON M YUTATEIHCKON KYJIbTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITEIBbHOM pPabOThl C y4eOHBIMM TEKCTaMH,
CIIPaBOYHOM  JINTEpATypod,  JOCTYMHBIMH  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAIIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOYYEHHMIO W TO3HAHUIO, JIFOOO3HATENBHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  C€amM0OOpa3oBaHUIO, TPOEKTHOM M  HCCIEA0BATENIbCKOU
JESITENPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOY4YCHHS B
JlabHEHNIIIeM;

4) popMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAaHWE LIEHHOCTH 3>KU3HH, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HENPUITHE BPEAHBIX MPUBBIUEK (YMOTPEOJCHHS aJKOTojs, HApKOTHUKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHMS TpaBWJI  OE30MAaCHOCTH  MpU
oOpalleHnU ¢ XUMHYECKUMU BEIIECTBAMU B OBITY U peabHOM KU3HU;

5) TpyaoBOro BOCIUTAHMSI:

MHTEpPEC K MPAKTUYECKOMY HM3YUCHHUIO MPOQEecCHil U Tpylna pa3iudyHOTO
polia, yBaXKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XMMHU, OCO3HAHHBIA BBHIOOD
WHIUBUYyaTbHOM  TPACKTOPUU TPOJODKCHHS 00pa3oBaHHs C  y4E€TOM
JMYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
noTpedHOCTEN, ychnemHol npodecCuoHanbHOU JEATENbHOCTH W Pa3BUTHUSA
HEOOXOJMMBIX YMEHHI, TOTOBHOCTh AaJallTUPOBAThCS B MpodeccHoHaIbHOU
cpene;

6) 3K0J10rM4€ecKOro BOCHUTAHMSA:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOUICHUE K MPHUPOJE KaK HUCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHUS, TOHUMAHUE LIEHHOCTH 310POBOI0
n Oe3omacHOro o0pasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(pU3NYECKOMY U TICUXMYECKOMY 3710POBbIO, OCO3HAHHE IIEHHOCTU COOJIOACHUS
npaBmwil 0€30MacHOr0 TMOBEAEHUs Tpu paboTe ¢ BEIIECTBAMU, a TaKXKe B
CUTYaIUsX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJIydaeMble TTPU U3YUCHUN XUMUH, IS
pelIeHusT 3ajad, CBS3aHHBIX C OKPYXKAWOWIEW MPUPOAHOM Cpeaou, s



MOBBILIICHUSI YPOBHS JKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHUS TJI00AIBHOTO
XapakTepa HKOJIOTMYECKUX MPpoOJeM W MyTed HuX PEIICHHS TMOCPEACTBOM
METOJIOB XUMUH, SKOJOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOACTBOBATHCSI UM
B [103HABATEIbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeaMETHBIX PE3yIbTaTOB BBIACISIOT 3HAYMMBbIC JIJIS
dbopMUpOBaHUS MHPOBO33PEHUS OOIICHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHIMT, THUMNoTe3a, ¢GakT, CUCTeMa, NPOIECC, AKCIEPUMEHT € JPYToe.),
KOTOpPbI€ UCIIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX YYEOHBIX TMpeaMerax Hu
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 HJTHUX NpeaMeToB  (popMupoBaTh
MpPEACTaBICHUE O UEJIOCTHOW HAy4yHOM KapTUHE MHUpa, U YHUBEPCAJIbHBIC
yueOHbIC JeWCTBUs (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHEIC),
KOTOphIe 00€creurnBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYILIECTBIICHUIO YIYEOHOU JIeATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIOJIB30BATh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMN: PaCKPBIBATh CMBICI XUMUYECKUX MOHATUH (BBIIEISATh UX XapaKTePHbIC
MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSITUSIMM), UCIIOIH30BaATh
MOHSTHS JJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS
U KpUTEpUH HJis KJIacCUPUKAIMK XUMHUYECKHX BEIIECTB M XUMHUYECKHUX
peakiuii, yCTaHABIMBaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy OObEKTaMU
U3Y4YEHUsI, CTPOUTH JIOTHUYECKUE PACCYKICHUS (MHAYKTUBHbBIC, AEAYKTUBHBIC,
10 aHAJIOTUH), IeNaTh BEIBOJbI U 3aKJIIOUEHUS;

YMEHHUE MPUMEHSTh B MPOIECCe IO3HAHUS TMOHATUS (NIPEAMETHbIE U
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HCIOIb3yeMbIE B
XUMUH, TPEoOpa3oBhIBATh IMHUPOKO TPUMEHSEMBIE B XHUMHH MOJCIbHBIE
MpPEACTaBICHUS] — XUMUYECKUHN 3HAK (CUMBOJI 3JIEMEHTA), XUMUUecKas (popmya
U ypaBHEHHE XMMHUYECKOM peakuuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX
3aja4, C y4€TOM JTUX MOJEIBHBIX TNPEACTAaBJICHUM  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHBbIE MPU3HAKKM HM3Yy4aeMbIX OOBEKTOB —
XUMUYECKUX BEHIECTB W  XHMHYECKUX PpEaKlHil, BBIABISATH  OOIIME
3aKOHOMEPHOCTH, TPUYUHHO-CIECACTBEHHBIE CBSI3M W MPOTHUBOPEYUS B
M3y4aeMbIX MPOIeccaxX U SIBICHUSX.

ba3oBble ucciiegoBare1bCKue 1eHCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHHUA, a TAaK)K€ B KAuyeCTBE OCHOBBI M1 (DOPMUPOBAHMSI THUIOTE3BI MO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

IpUOOpPETEHHE OIbITa MO IUIAHWPOBAHUIO, OPraHU3alUKd U MPOBEACHUIO
YYEHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOJIoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBAThH €r0 Pe3ynbTar, (POPMyIupoBaTh 0000IEHUS
U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOI'O OMbITA, HCCIEAOBAHUS, COCTABIATh
OTY&T O MpoJIeTaHHOU padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, AHATU3UPOBATh W HHTEPHPETUPOBATH HH(OOpPMAIUIO
pa3NUyHBIX BHJIOB U (OpM MPEACTABICHUS, TMOIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHHUKOB (HAY4YHO-TIONYJISIpHAsl JIATEpaTypa XUMHUYECKOIO COJEpKAHMS,
CIpaBoYHbIE mocoOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHATh PA3IUYHbIE METOJIBI U 3alPOCHI IPHU MOUCKE U OTOOpE
uH(OpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [IJIsI BBITIOJHEHUS
y4eOHBIX U NTO3HABATENIbHBIX 3a/1a4 ONPENeIEHHOTO TUIa, IPUOOPETEHUE OIbITa
B 00JJaCTH HMCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
OBJIAJICHUE KYJbTYpOHM aKTHUBHOTO HCIIOJIb30BAaHUSl Pa3IUYHBIX MOHCKOBBIX
CUCTEM, CaMOCTOSATEIbHO BHIOMpATh ONTHUMAIbHYIO (OPMY IMpE/CTaBICHUS
uH(OpMaIK ¥ WUTFOCTPUPOBAThH pEIlaeMble 33/Ja4ld HECIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opMamu rpaduku U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh W aHAIM3UPOBaThb B Ipolecce Y4eOHOM W
HCCIIEeI0BATENbCKOM NEeATENbHOCTH uH(pOpMaIUIO 0 BIIUSTHUAU
POMBIIJIEHHOCTH, CEJIbCKOTO XO3fHCTBA M TpaHCIOpTa Ha COCTOSHUE
OKPYXKAIOIIIEN IPUPOAHOM CPEIBI.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE yUeOHbI€ 1eiicCTBUS:

YMEHHUS 3a/laBaTh BOMpPOCHl (B Xoje auanora v (Wiau) OUCKYCCHUHU) MO
CYIIECTBY 0OCyXkaaeMoil TeMmbl, (OpPMYJIHpPOBAaTH CBOU  IPEIJIOKEHUS
OTHOCHUTEJBHO BBITOJIHEHHUSI PEIOKEHHOM 3a1a4H;

YMEHHUS TPEACTABIATh I[OJYYEHHBbIE pEe3yJbTaThl MO3HABATEIbHOM
JIESITEIbHOCTA B YCTHBIX W TUCBMEHHBIX TEKCTax; JeJiaTh IMPE3CHTAIUIO
pe3yJbTAaTOB  BBINOJHEHUS XUMHUYECKOIO JKCIepUMEHTa (JabopaTopHOro
OTbITa, JAOOPATOPHOUN paOOTHI MO MCCIICIOBAHUIO CBOWCTB BEIECTB, Y4EOHOTO
IPOEKTA);



YMEHHUS Y4e€OHOrOo COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
IO3HABATEIPHOM M  HCCIEAOBAaTEIbCKOW  JEATEIbBHOCTH IIPU  PELICHUH
BO3HUKAIONIMX MPOOJIEM Ha OCHOBE y4Y€Ta OOIIMX MHTEPECOB M COIJIACOBaHUS
no3unuii  (0OCyXJeHus, OOMEH MHEHUSIMH, «MO3TOBBIC  IITYPMBI»,
KOOpJIMHALUSA COBMECTHBIX JIEWCTBHUM, OIpPENEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BBITIOJIHEHHON paOOThI U APYTHE).

PerynsitTuBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIE e CTBUS:

YMEHHE CAaMOCTOSITEJIbHO OINPENEIATh LEIU NESATEIbHOCTH, IIIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSATeNTbHOCTh, BRIOUpaTh Hanbosee 3¢ HeKTUBHBIE CITOCOOBI PEIICHUS YICOHBIX
Y TO3HABATEJBHBIX 33]1a4, CAMOCTOATENIBHO COCTABIATH WIM KOPPEKTHPOBATH
MIPEIOKEHHBIM AJTOPUTM JEUCTBUHA NPHU BBINOJHEHHM 33JaHUM C Y4ETOM
MOJIy4YEHUSI HOBBIX 3HAHUN 00 M3ydaeMbIX 0OBbEKTaX — BEIECTBaX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE MOJYYEHHOTO PE3YyJIbTaTa 3asBJICHHOW LIETU, YMEHUE
WCIIONb30BaTh M AHAIM3UPOBATh KOHTEKCTBI, NIPEJIaracMble B YCIIOBUH
3aJaHuM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pPe3ydbTaTOB IO OCBOCHHUIO O0S3aTEILHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOW (eaepanbHOil pabodeil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYaroIIMMKCS HAYYHbIE 3HAHUS, YMEHUS U CHOCOOBI
nercTBuil, crenuduyeckue JUIS MPEeAMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTA IO  TOJYYEHHI0 HOBOIO 3HAHUSA, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

e PpacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, CMECH
(0omHOpOIHASA M HEOTHOPOJHAs), BAJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAs
U MOJIEKYJIIpHas Macca, KOJWUYECTBO BEUIECTBA, MOJb, MOJISIPHAs
Macca, MaccoBas JOJII XHMHUYECKOrO0 JJIEMEHTAa B COEIUHEHHH,
MOJIIPHBI  00BEM, OKCUJ,  KHCIIOTAa, OCHOBaHHE,  COJb,
AIEKTPOOTPULIATEIIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUUYECKasl PEaKIHUs,
KJIacCU(UKAITUS PEAKIIUI: PeaKlui COSAMHEHUS, PEaKIIUU Pa3I0KECHHUS,
peaKuuy 3aMEelIeHMs, peakiMu OOMEHa, 3K30- U SHIOTEPMHUYECKHUE
peaKInu, TEIUIOBOM 3P EeKT peakiuu, Sapo aToMa, dJIEKTPOHHBIN CIION
aToMa, aTOMHas OpOuTalb, PAaAYC aroMa, XUMUYECKas CBA3b,



MOJSIpHAsE U HEMOJIApHAas KOBAJIEHTHAsl CBA3b, MOHHAS CBsI3b, WOH,
KaTUOH, aHMOH, PAaCTBOp, MaccoBas JoJid BellecTBa (MPOIEHTHAS
KOHLIEHTpALMs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHUX IIOHATHUH U
IIPUMEHSATH 3THU MOHTHUS IPU ONMMCAHUU BELIECTB U UX MPEBPALLCHUM;
WCIIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY I COCTaBjieHUs (Gopmyr
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIINN;

ONPEACNATh  BaJEHTHOCTH  aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, CTENEHb OKUCJICHUS DJIEMEHTOB B  OHMHApHBIX
COCIMHEHUAX, MPUHAMICKHOCTh BEUIECTB K ONPEACIEHHOMY KJAcCy
coequHEeHNN 1Mo (GopmynaM, BUJ XUMHYECKOW CBS3M (KOBaJCHTHAs U
MOHHAs) B HEOPraHUYECKUX COECAUHEHHUSIX;

packpeiBaTh cMmbich llepmognueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX AJIEMEHTOB OT UX MOJIOKEHUA B [lepuoanyueckon cucreme,
3aKOHOB COXPaHEHMSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTraapo;

OMUCHIBATh M XapakTepu3oBaTh TabiuuHyto dopmy Ilepuoamyeckoit
CUCTEMbl XHMMHUYECKUX DJIEMEHTOB: pa3iIuyaTh T[OHITUA «TJIaBHAA
noarpynmna (A-rpynma)» u «nodounas noarpymnmna (b-rpyrrma)y, Mansie
1 OOJIbIIIE TIEPUOJIBI, COOTHOCUTh 0003HAUCHHUSI, KOTOPHIE UMEIOTCS B
tabmune «llepuoamyeckas cucremMa xumudeckux sjaemento JI. .
MengeneeBa» € YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS ATOMOB
XAMUYECKUX DJJIEMEHTOB (COCTaB W 3apsiji sapa, OOIIee YHCIo
AJIEKTPOHOB U PACIIPEICIICHUE UX TI0 AJICKTPOHHBIM CJIOSM);
KJIaccu(UUUpOBaTh  XUMUYECKHE  DJIEMEHTHI,  HEOpPraHUYEeCcKue
BEILIECTBA, XUMUUYECKUE PEaKINu (110 YUCTY U COCTABY YYaCTBYIOIIUX B
PEaKIIUU BEIIECTB, M0 TeIIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKUE CBOMCTBA BELIECTB
pa3IMYHBIX  KJACCOB,  MOATBEPXKAAs  ONHCAHUE  IPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHI;
IPOTHO3MPOBATh  CBOMCTBA BELIECTB B  3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XHWMHUYECKUX
MPEBPAIICHUN B Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIIAITh OTHOCUTEIIBHYK0 MOJIEKYJSIPHYIO W MOJIIPHYKO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO JJeMeHTa 1o GdopMmyse



K

COCIMHEHUS, MAacCOBYIO JOJII0 BEHIECTBA B PACTBOPE, MPOBOIAUTH
pPacyEThI MO YpaBHEHUIO XUMUYECKOU peaKIluu;

MPUMEHSITh OCHOBHBIE OIEpPAllUM MBICIUTEIILHOU JIEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMAaTH3aIHIo,
KJIAaCCU(DMKAITUIO, BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — IS
M3y4YEHUsI CBOWMCTB BEHIECTB M XMMHYECKUX PEaAKIUi, €CTECTBEHHO-
Hay4YHble  METOAbl  TO3HAHMS —  HAOMIOJCHUE, HU3MEpPEHHUE,
MOJICTMPOBAHUE, IKCTIEPUMEHT (pEaIbHbIA U MBICIICHHBIN );

CIeN0oBaTh IMPABWJIAM  IIOJb30BAHUS  XUMHYECKOM IIOCYIOU U
nabopaTopHbiM O0OpPYAOBaHUEM, a TaKXKe MpaBUJaM OOpalieHusi ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OIMBITOB MO TMOJYYEHUI0O U COOMPAHHIO
ra3o00pa3HbBIX BelIEeCTB (BOAOPOJIa M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C  ONPEACIEHHOM MAacCOBOM JI0JIEM PAaCTBOPEHHOIO
BEILIECTBA, IJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIECPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHM U  KHUCIOT C MOMOIIBIO
WHJIUKATOPOB (JTakMyc, eHoNpTaIeuH, METUIOPAHK U IpYyTrue).

KOHIy OOy4eHHus B 9 KJjiacce MPEIMETHBIC pe3yjbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

pacKpbIBaTh CMBICT OCHOBHBIX XHMMUYECKHUX MOHATHUNA: XUMHUYECKUN
AJIEMEHT, aTOM, MOJEKYja, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIECTBO, BAJCHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIIEHB
OKHCIICHUS, XMMHUYECKas peaklMs, XUMHYECKas CBs3b, TEIUIOBOM
s deKT peakiuu, MOJIb, MOJSPHBIM O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, MIEKTPOJUTHYECKAS TUCCOLMALINS, PEAKLIUU NOHHOTO
oOMeHa, KaTaJu3arop, XUMHUYECKOE paBHOBECUE, OOpaTuMble U
HEOOpaTUMBbIe peaKkliu, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEaKIINH,
OKHCITUTENIb, BOCCTAHOBUTEJIb, OKHUCJICHHE U  BOCCTAaHOBIICHUE,
ajuioTponusi, aM(OTEepHOCTb, XHMMHMUECKas CBs3b (KOBaJICHTHa,
WOHHAsA, MeETa/UTM4ecKas), KpUCTAIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XHMHYECKOHW pEaKIuH, MpeaeTbHO
nonycrumast konuenTpauus [1IK Bemectsa;

WUTIOCTPUPOBAaTh B3aMMOCBS3b OCHOBHBIX XMMMUYECKUX MOHATHH U
MPUMEHSTDH ST MOHSATHUS TPU ONMKUCAHUY BEIIECTB U X MPEBPAILlCHHI;
UCIOJb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIsl COCTaBlIeHUS (GopMyIl
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;



ONPENENATh BAJEHTHOCTb M  CTENEHb OKHUCIEHHUS XUMHYECKUX
DJIEMEHTOB B COCIMHEHUSAX PAa3JIU4YHOIO COCTABa, NPHHAMJICKHOCTD
BELIECTB K ONpPEAENEHHOMY KJIACCy COEAMHEHUH Mo (opMmyliam, BH]
XUMHMUYECKON CBSI3M (KOBaJICHTHAsi, MOHHAs, METAUIMUECKas) B
HEOPraHWYEeCKUX COEIMHEHUSX, 3apsijl NOHA M0 XMMHUYECKOH (popMmyie,
XapaKkTep Cpeabl B BOAHBIX PAaCTBOPAaX HEOPraHMYECKHUX COEIUHEHH,
TUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cwmbici Ilepunognueckoro 3akona J[. M. MennpeneeBa u
JEMOHCTPUPOBATh €r0 IMOHMMAHWE: OMHUCHIBATh M XapaKTepU30BaTh
Tabnmunyto popmy [leproanyeckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHSTHUS «TJaBHAsg NOArpymna (A-rpynmna)» U «mododHas
noarpynna (b-rpynma)», maneie u Oonbline MEPHOIBI, COOTHOCUTH
0003HAYEHUS, KOTOpbIE HMMEIOTCA B TEPUOAMYECKOM Tabnuie, ¢
YUCJIOBBIMM  XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAn s1apa, OOIIee YHUCIO BJICKTPOHOB U
pacripesiefieHMe HX IO DJJIEKTPOHHBIM CJIOAM), OOBSCHATH 0OIIMe
3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB JJIEMEHTOB U UX COCIUHEHUN B
MpEAEIaxX MaJbIX MEPUOJOB U TVIABHBIX MOATPYHI C YYETOM CTPOECHUS
MX aTOMOB;

KJacCUPUIMPOBATh ~ XUMUYECKHUE  DJIEMEHThl,  HEOpPraHWYECKHe
BELIECTBA, XUMUYECKHE PEAKLIUH (IO YUCIY U COCTaBY Y4acTBYIOLIUX B
peaKkiyy BEIIECTB, MO TEMIOBOMY 3((PeKTy, MO U3MEHEHHIO CTEleHen
OKHUCJICHHUS] XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CleHU(DUUECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX W CJOXKHBIX BEUIECTB, MOATBEPKAas OMHCAHUE
MIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUI;

COCTABJIATh YPABHEHUS DJJIEKTPOIUTHYECKOM AUCCOLUMALNM KHUCIOT,
IEJIOYEW U COJIEM, TMOJIHBIE M COKPAIIEHHBIC YPAaBHCHUSA pPEaKIUMN
MOHHOrO  OOMEHa, YypaBHEHHsS  peaKluil,  MOITBEPKIAOIINX
CYILIECTBOBAHNE T€HETUYECKOU CBSI3M MEXKAY BEHIECTBAMHU PA3INYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABIICHHSI SJIEKTPOHHOIO OajiaHca 3TUX PEeaKIUi;



MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX CTPOCHHS,
BO3MO)XHOCTH TPOTCKAHUS XHUMHYCCKUX IPEBPAICHUA B Pa3IWMYHBIX
YCIIOBUSIX;

BBIUKCIIATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOrO0 JJeMeHTa 1o Gdopmyse
COCIMHEHUS, MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOIAUTH
PAcU€ThI 10 YPABHEHUIO XUMUYECKOU PEaKIUH;

coOnrofaTh  MpaBWia IOJB30BAHHMS  XUMUYECKOW TOCylIod |
7abopaTopHbIM 00OpPYAOBAaHHMEM, a TakKe IMpaBWia oOOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH [0 BBINOJTHEHUIO
71a00paTOPHBIX XWMHYECKUX OIMBITOB MO TMOJYYEHUI0O U COOMPAHHIO
ra3o00pa3HbIX BEHIECTB (AaMMHUAaKa U YIJIEKUCIIOTO rasa);

NPOBOAUTH  PEaKIMU, MOJATBEPXKIAIOIMINE KAueCTBEHHBIM COCTaB
pa3IMYHbIX BEIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM  XJIOPHU-,
opomuna-, womua-, kapOoHart-, ¢ocdar-, cuaMKar-, cyibdar-,
TUIPOKCU-MOHBI, KaTUOHBI aMMOHHS M MOHBI U3YUYEHHBIX METAaJIIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUUECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OIEpPAllUM MBICIUTEIILHOW JAESTEIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTEeMAaTH3aIMIo,
BBISIBJICHUE MTPUYUHHO-CIIC/ICTBEHHBIX CBSI3€W — I U3y4YEHUsI CBOMCTB
BEIIECTB M XUMUYECKHX PEaKIMil, eCTECTBEHHO-HAyYHbIC METOIbI
MO3HAHUSI — HAOIOJIEHUE, U3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT
(peanbHbBIN U MBICTIEHHBIN ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne KoaugecTBO yacoB SneKTpo e
JIEKTPOHHBI
HaumeHoBaHmne pa3nesion (uudposbie)
I KoHTpoJubH IIpakTnyeck
H TeM NPOrpaMMbl Beero oOpa3oBare/ibHbIE
/ ble padoThI He padoThl
pecypchbl
|
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
XuMusg — BakHas o0J1IacTh
1 €CTECTBO3HAHUA U brbmorexa LIOK
' . 5 2 https://m.edso0.ru/7f418
1 MPaKTUYECKON 37¢
JesITEJILHOCTH YeJIOBEeKa -
1 BemiecTBa 1 XumMHuueckue Bubmiorexa ITOK
2' U 15 1 https://m.edsoo.ru/7f418
peatt 37c
Hroro mo pazneny 20

Pa3nen 2. Baxknelilue npeacTaBuTe/ M HEOPraHMIeCKUX BelIeCTB

bu6mioreka [IOK
2. Bosnyx. Kucnopox.
y PO 6 https://m.edsoo.ru/7f418
1 IToustue 00 okcugax
37¢c
2. Bonopon.IlonaTue o bubmorexa IIOK
8 1 https://m.edsoo.ru/7f418
2 KHUCJIOTaX U COJIAX

37c



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

bu6mmoreka [JOK

2. Bopa. PactBopsl. [TonsiTie
5} https://m.edsoo.ru/7f418
3 00 OCHOBaHUSAX
37c
) OCHOBHBIE KJIaCChI bubmoreka [JOK
4' HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COCJIMHCHUH 37c
Hroro mo pazneny 30

Paznen 3. llepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumMudeckux jiemenTosn /1. U.
MennesieeBa. CTpoeHue aToMoB. XMMHYeCKasA CBA3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN

[lepuoanyeckuii 3aK0H 1
3 [Tepuonuueckas cucrema bu6mmoreka IIOK
1' XMMHUYECKHX DJIeMEHTOB JI. 7 https://m.edsoo.ru/7f418
N. MenneneeBa. CtpoeHue 37¢c
aToma
XuMudeckasi CBA3b.
bu6moreka [JOK
3. OKHUCITUTETBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIbHBIC 37¢
peaKunu _
bu6moreka [JOK
Uroro no pazneny 15 https://m.edso00.ru/7f418
37c
bu6mmoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f418

37c



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
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

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




9 KJIACC

Ne KoJsn4yecrBo yacos
DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB (undposbie)
I KonTposbu IIpakTHueck
U TeM MPOrpamMmbl Bcero o0pa3oBaTesbHbIE
/ ble padoThI He padoThl
pecypcsl
n
Pa3znen 1. BenrecTBO M XUuMHMUYeCKHEe PeaKkIMu
[ToBTOpenue u yrmyobnenue bubmorexa [JOK
3HAHUW OCHOBHBIX Pa3/eJIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmmoreka [JOK
OCHOBHBIE 3aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f41a
XUMHYECKUX peaKlnii
636
DNEeKTpOoNUTHYECKAs bubmotexa [JOK
IUCCOLHAnU. XUMHUYECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro mo pazneny 17
Pasznesn 2. HemeTanibl M UX COeAMHEHUS
OO6miast xapakTepuCTHKa bubmorexa [JOK
XUMHYECKUX 3JIEMECHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynmnsi. ['anorenst

636



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

OO61mas xapakTepucTuKa

bu6moreka [JOK
2. XUMHYECKUX DJIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnsl. Cepa u eé 636
COEIVHEHUS —
O0mas xapakTeprcTUKa
2 P P bu6mmoreka [JOK
' XHMITACCKHX 3IICMEHTOB 7 https://m.edsoo.ru/7f41a
3 VA-rpymmnsi. A3or, pochop 636 o '
M UX COCIMHECHUS -
O01mas xapakTeprucTrKa
2 P P bu6mmoreka [JOK
. XUMHYECKHAX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnsl. Yrinepon u 636
KpPEMHUH U UX COCTUHECHUS -
Htoro no pazaeny 25
Pazaena 3. MeTa/sIbI M X CO€THHEHUS
3 bu6moreka [JOK
1' OO01mre CBOWCTBA METAJIOB 4 https://m.edsoo.ru/7f41a
636
. bubmorexa [JOK
3. BaxHelimme Metanibl U UX
16 https://m.edsoo.ru/7f41a
2 COENVHEHUS

636



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

Wroro mo pazneny 20
Pa3znen 4. XuMus u okpyskamias cpeaa
4 BemecTsa 1 matepuainl B Enbmorexa LIOK
' m p 3 https://m.edsoo.ru/7f41a
1 JKU3HU YeJIOBEKa
636
Htoro no pazgeny 3
bubmioreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
J KosanvecTBo 4yacoB
DJIeKTPOHHbIE
- Jlara o P
udpossbie
1 Tema ypoka Bee KonTpoas paKkTn4e uzyue nugp
/ HbIE CKHe st o0pa3oBaTeJb
I ro padoThI padoThbI HbIE Pecypchl
bubmmoteka
[Ipenmer xumun. Posb Xxumuu B 1 IHOK
YKU3HM yeroBeka. Tena u BemecTra https://m.edsoo.r
u/ff0d210c
bubnmnoreka
Ilonatue 0 MeTONAX IMO3HAHUA B 1 HOK
XUMHUHT https://m.edso0.r
u/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuna bubnmnoreka
paboThI B JTAOOPATOPHH M IIPUEMBI 1 HOK
oOpatieHus ¢ JJabopaTOpHbBIM https://m.edso0.r
000pYIOBAaHUEM u/ff0d23dc
bubnunoreka
Yuctsie BemecTBa 1 cMecu. CriocoObl 1 LIOK

pa3jzieNieHusi cMecei

https://m.edsoo.r
u/ff0d26ca



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

[Ipaktuueckas pabota Ne 2
«Paznenenue cmeceli (Ha mpumepe
OYMCTKH ITOBAPEHHOM COJIN)»

Bubnunorexa
HOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI MOJICKYJIbI

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHYECKUE PJIEMEHTHI. 3HAKHU
(CMMBOJTBI) XUMHYECKHUX 3JIEMCHTOB

bubnunorexa
IHOK
https://m.edsoo.r
u/ff0d2be8

[IpocThle U CIOXKHBIE BEIIECTBA

Bubnuorexa
HOK
https://m.edsoo0.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUEHUE

bubnmnorexa
IHOK
https://m.edsoo.r
u/ffod2d50

3aKOH IOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyia. BaieHTHOCTD
ATOMOB XMMHYECKHX DJIEMEHTOB

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d2eae

OTHOCHTEIbHAS aTOMHAsT Macca.
OTHOCHTENIbHAS MOJICKYJIsIpHasa Macca

Bubimuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

u/ff0d323c

bubmmoreka
MaccoBas 10Ji1 XUMHYECKOT O HOK
3JIEMEHTa B COCIUHEHUU https://m.edso0.r
u/ffod350c
bubmmoreka
KommugectBo Bemecrsa. Mois. HOK
MounsipHas macca https://m.edsoo.r
u/ff0d5230
bubmuoteka
Pu3nyecKre U XMMU4ECKUE SABJICHHUS. HOK
XUMHUYECKasl peaKIust https://m.edso0.r
u/ffod37fa
bubmuoteka
IIpu3HaKkyu ¥ ycioBUs NPOTEKAHUS [HOK
XUMHUYECKUX PEaKIUi https://m.edso0.r
u/ff0d3al6
bubmmoTteka
3aKOH COXpaHEHMs MACChI BELLIECTB. I[IOK
XUMHUYECKUE YpaBHEHUS https://m.edso0.r
u/ffod3b88
bubnuoreka
Bbruncnenust KonmuecTBa, Macchl
HOK

BEILIECTBA 110 YPaBHEHUSIM
XUMUAYECKUX PEAKLIHI

https://m.edsoo.r
u/ffod5708



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Knaccuukanus XuMUIecKux

Bubiuoreka

o HOK
peakiuii (CoeTuHEeHUs, Pa3IoKEHUS,
saMeIlcHIs, OGMeHa) https://m.edsoo.r
HICHI, u/ff0d3f34
M. B. JIoOMOHOCOB — y4€HBIii- bubsmotexa
LHOK
sHiuknoneauct. O6o0menne u
CHUCTEMATHU3ALNS 3HAHUHA https://m.eds00.r
t u/ff0d40c4
bubmnoreka
KonTtponbsHas padora Nel o teme LIOK
«BelecTBa 1 XUMUYECKHE PEAKIIUN» https://m.edsoo.r
u/ff0d4290
Bubnuorexa
Bo3nyx — cmeck razos. CocraB OK
Bo3ayxa. Kuciaopong — aneMeHT u 1
npoctoe BeiecTBo. O30H https://m.eds00.r
P HHECTBO. u/ff0d448e
. Bbubnuoreka
dusnueckre U XUMAYECKHE CBOMCTBA OK
KHCIIOpoaa (peakIiy OKUCIICHHSI, 1
ropenue). [Tonarue 06 okcumax hitps://m.edsoo.r
DEHHE). A u/ff0d4614
bubnuorexa
CriocoObl MOJYyYEeHHSI KUCTIOPO/ia B
IHOK

1ab0opaToOpuu M MPOMBIILIEHHOCTH.
IIpumeneHue KucIopoaa

https://m.edsoo.r
u/ff0d497a



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

Tennooit 3¢ ekt xumMuueckoit bubmmoteka
peakiuu, MOHATHE O HOK
TEPMOXHUMHUYECKOM YPaBHEHUH, K30~ https://m.edso00.r
Y SHJOTEPMHUYECKUX PEAKIUAX u/ff0d4790
bubnmoreka
TommmBo (HEPTH, YroJib U METaH). LIOK
3arpsi3HEeHHE BO3yXa, CIIOCOOBI €ro
P Y https://m.edsoo.r
IpeAOoTBpaIleHuUs u/ffoddcda
bubnuoreka
[Ipaktuueckas padorta Ne 3 mo treme 10K
«[Tonyuenue u cobupanue
oyi) a, u3 eHHpe €ro CBOWCTBY e e
KHCIIOpOJa, U3y u/ff0d4ae2
bubmmoreka
Bonopon — snemMeHT u mpocToe HOK
BelecTBo. Haxoxnenue B npupone https://m.edso0.r
u/ff0d4ddo
bubnmoteka
®usnueckre U XMMU4ECKHE CBONMCTBA [HOK
Bogopona. [Ipumenenne Bogopona https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
HOK

TloHsiTe 0 KMCIOTAaX U COJISIX

https://m.edsoo.r
u/ff0d50d2
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bubmmoreka

Crnioco0bI moTydeHust BOA0Opo/a B LIOK
nabopaTopuu https://m.edso00.r
u/ffod4ddo
[Ipaktnueckas paborta Ne 4 mo Teme EI/(I;’);HOTCM
«[Tonyuenue u cobupanue Boa0poaa,
https://m.edsoo.r
U3Y4YEHHE €ro CBONCTBY» U /f'?O 4442
bubnmoreka
MounsipHblil 00bEM ra3zoB. 3aKoH IHOK
ABoranpo https://m.edsoo.r
u/ffods42e
. Bubnunorexa
Brraucnenust 06b€ma, KonuuecTsa OK
BEIIECTBA ra3a Mo €ro M3BECTHOMY E[t fim.ed
N s://m.edso0.r
KOJINYECTBY BEIECTBA U 00BEMY u /f?O 45520
. bubmuoTteka
Brruucnenust 06EMOB ra3oB mo OK
YPaBHEHHIO PEaKIMH1 Ha OCHOBE Irit fim.ed
. . ps://m.edsoo.r
3aKOHA OOBEMHBIX OTHOLIEHUH ra3oB W/f0d5708
bubnuoreka
Du3nUeCcKne U XUMHUYECKHUE CBOMCTBA HOK

BOJIBI

https://m.edsoo.r
u/ff0d587a
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bubmmoreka

CocraB ocHoBanuii. [Tonstue 06 I[IOK
WHIMKATOPaX https://m.edso00.r
u/ffods59e2
Bopna xak pactBopuTENS. Bbubnuoreka
HacplinieHHble 1 HEHACHIIIIEHHBIE ITOK
pacTBOpbl. MaccoBasi 10715 BelecTBa https://m.edsoo.r
B pacTBope u/ff0d5b40
[IpakTuueckas padorta Ne 5 mo treme bubnuoreka
«IIpuroroBiieHrE pacTBOPOB C HOK
OIpeAENEHHON MacCOBOM 10JIEH https://m.edsoo.r
pPacTBOPEHHOT'O BEIIECTBAY u/ff0d5eba
bubmmoteka
KonTtponpnas pabora Ne2 mo reme I[IOK
«Kucnopon. Bonopoa. Bona» https://m.edso0.r
u/ff0d6342
bubmmoTteka
OKcubl: cOCTaB, KJIacCHu(pUKAIIHS, HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffod664e
. bubmmoreka
[TonyueHue U XMMHYECKHE CBOMCTBA
HOK

KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB

https://m.edsoo.r
u/ffod664e
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bubmmoreka

OcHoBaHus: cocTaB, Kiaccupukanus, I[IOK
HOMEHKJIATypa https://m.edso0.r
u/ffod67ca
bubmmoteka
ITonyyenue U XUMHUYECKHE CBOMCTBA LHOK
OCHOBAaHUI https://m.edso0.r
u/ffod67ca
bubnmoreka
Kucnotsr: cocras, knaccuduxanus, LHOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffodfee?
bubnuoteka
[Tonyuenue u XuMHu4yecKre CBOMCTBa HOK
KHCIIOT https://m.edsoo.r
u/ffOdfee?
Conu (cpenHue): HOMEHKIATYpa, E?;HOTGK&
zr;s;zf:; HOJIy4€HUs, XUMUYECKHE https://m.edsoo.r
u/00ad9474
[IpakTnueckas padorta Ne 6. Pemenue bubnmoreka
9KCIIEPUMCHTAJIbHBIX 3a/1a4 110 TEME 1IOK
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX https://m.edsoo.r
COEIMHEHUI u/00ad9b7c
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bubmmoreka

I'eneTnueckas cBsA3b MEXIY KilaccaMu HOK
HEOPraHWYECKUX COCIMHEHNUN https://m.edso0.r
u/00ad9a50
bubnnoreka
O0001IeHrEe U cUCTEMAaTU3ALMS IIOK
3HAHUH https://m.edsoo.r
u/00ad9ch2
bubnuorexa
KonTtponpHas padora Ne3 o teme OK
"OCHOBHBIE KJIACChl HEOPraHUYECKUX 1
O —" https://m.edso0.r
A u/00ad9ela
bubnnoreka
[TepBbIie MONBITKY KJIaCCH(PUKAITUH
HOK
XUMHYECKUX di1eMeHTOB. [Tonsarue o
https://m.edsoo.r
rpynmnax cXOAHBIX 3JIEMEHTOB 1/00ad9ffa
[Iepuognyeckuit 3aK0H U bubnmoreka
Ilepuonnueckas cucrema IHOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edsoo.r
MeHnpeneeBa u/00adab2c¢
bubnnoreka
HOK

[Iepuonpl, rpymnmnsl, HOATPYIIIIBI

https://m.edsoo.r
u/00ada52¢c
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bubmmoreka

Crpoenue aromoB. CocTaB aTOMHBIX I[IOK
snaep. 3oTomnsl https://m.edso00.r
u/00ada342
CrtpoeHue 31eKTPOHHBIX 000JI0Y ek brbmorexa
aToOMOB 3J1eMeHTOB [leprnonnueckon HOK
cuctemsl JI. . Menneneepa el e
u/00ada6bc
XapakTepucTHKa XMMUYECKOTO bubmuoteka
2JIEMEHTA I10 €rO0 MOJIOKEHUIO B HOK
[Tepuoauueckoii cucreme 1. . https://m.edsoo.r
MenpeneeBa u/00ada824
3nauenue [lepuonuueckoro 3akoHa bubnmoTtexa
JUISL pa3BUTHS HAyKU U MPAKTHKHU. 1. HOK
N. MenneneeB — y4€HbIil, negaror u https://m.edso00.r
rpakIaHUuH u/00ada96e
DNEKTPOOTPHUIIATEIHLHOCTh ATOMOB bubmorexa
XUMHUYECKUX 3JIEMEHTOB/ LOK
Bcepoccuiickas npoBepounas pabora hitps://m.edsoo.r
u/00adaab8
bubmuoteka
HOK

HMonnasg xumnueckas cBI3b

https://m.edsoo.r
u/00adac34
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bubmmoreka

KoBasneHTHas noJIIpHAs XUMUYECKas] HOK

CBSI3b https://m.edso0.r
u/00adaab8
bubnnoreka

KoBanenTtnas HenosnsipHas HOK

XUMUYECKas CBA3b https://m.edso00.r
u/00adaab9
bubmmoreka

CrerneHb OKHUCIEHUS HOK
https://m.edsoo.r
u/00adae28
bubmoTeka

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE HOK

peakiuu https://m.edso0.r
u/00adb076
bubmmoTteka

O HOK

KUCJIUTENN U BOCCTAHOBUTEIHN

https://m.edso0.r
u/00adb076

KonTponbsnas padora Ned o teme bubmorexa
[HOK

«Ctpoenue atoma. XuMHYeCKas

CBAIE https://m.edso0.r
u/00adb486
bubmoreka

PesepBHbIii ypok. O6001IeHNE 1 HOK

CHUCTEeMAaTHU3allus 3HAaHUH

https://m.edsoo.r
u/00adb33c
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bubmmoreka

PesepBHbIii ypok. O6001IeHNE 1 1 LHOK
cucTeMaTu3alusa 3HaHUHN https://m.edsoo.r
u/00ad9ch?
Bbubnmorexa
PesepBHbIii ypok. O6001ICHHE 1 1 ITOK
CUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

N KoaudecTBO 4acoB
eKTpPOHHDbIE
Jlara P
Kourtpoasn mu(ppoBbIE
Tema Ypoka Bce HpaKanec H3YYCH
HbIE o0pa3oBaTe/bH
ro KHe paboTbl | HA
n padoThI ble pecypchl
[Iepnonnuecknii 3aK0H. bubmuotexa
IIepnonnueckas cucrema 1 HOK
XUMHUYECKUX 3jieMeHToB /1. U. https://m.edso0.ru
MenpeneeBa /00adb59e
3aKOHOMEpPHOCTH B bubnmmoTtexa
U3MEHEHNU CBOWCTB 1 IIOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOJIOB /00adb6h6
bubauoreka
Knaccudukanus n OK
HOMEHKJIaTypa 1 1
HEOPraHUYECKHUX BEIIECTB hitps://m.eds00.1y
P /00adb7e?
. bubnunorexa
Buipl XuMu4ecKoi CBSI3U U OK
THUIIBI KPUCTALITUIECKUX 1 1

pemETOK

https://m.edsoo.ru
/00adbacb
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Kontponbsnas pabora Nel mo
teMe «IloBTOpEeHNE U
yriryosieHue 3HaHU I
OCHOBHBIX Pa3JIesioB Kypca 8

Kjaccay
bubmuoreka
Knaccuukanust XuMudeckux 10K
€aKIUK 110 Pa3IMIHbIM
P P https://m.edso0.ru
MIpU3HAKaAM
P /00adbch0
ITonsiTue o ckopoctu bubnmoreka
XUMHUYECKON peakIui. HOK
IlonsaTtue 0 rOMOreHHBIX U https://m.edsoo.ru
FeTEPOreHHBIX PEAKIIUIX /00adbe9a
IToHsTHE O XMMUYECKOM
paBHOBecuu. DaKkTOPHI, bubauoreka
BJIMAIOIINE HA CKOPOCTh [HOK
XMMHUYECKOM pEeaKLVy U https://m.edsoo.ru
IIOJIOKEHUE XUMHYCCKOTO /00adc28¢c
paBHOBecCHUS
bubmuoreka
OKHCIUTENBHO- IIOK

BOCCTAaHOBUTCIIbHBIC PECAKIIUU

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopust 31eKTPOTUTUYECKOM

bubnmoreka

HOK
nuccoruanuu. CHIBHBIE U
ci1a0bI€ DIIEKTPOJIATHI https://m.€ds00.ru
p /00adcd68
Bbubnmuoreka
Honnrsle ypaBHEHUS peakui HOK
P P https://m.edsoo.ru
/00add448
XUMHAYECKHE CBOHCTBA KHUCJIOT
N bubmuoreka
1 OCHOBAHHUHU B CBETE
. IIOK
IIpeCTaBIeHUN 00
eI PO TIHYECK O https://m.edsoo.ru
p /00add5d8
IIUCCOLIMAIIAN
XHUMHWYECKHE CBOMCTBA COJIEN Bubimuoreka
B CBETE MPEACTaBICHUH 00 LIOK
BIEKTPOITUTHYECKOU https://m.edso00.ru
UCCOIAAIIAN /00add8b2
bubmmoreka
. HOK
[Tonsarue o rugponuse comnei
https://m.edsoo.ru
/00add9d4
Bbubmmoreka
0O06001eHue u LIOK

cucTeMaTU3alMI 3HAHUN

https://m.edsoo.ru
/00addd12
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[MpakTrueckast padora Ne 1.

Bubimuoreka

«Pemenune LOK
IKCIIEPUMEHTAIILHBIX 33124 ML ez
/00addbfa

KonTponbsHas padora Ne2 o bubnnoreka
TeMe «DJIEKTPOJIIMTHYECKas HOK
IUccoranusa. XUMAYECKHUE https://m.edsoo.ru
pEaKIuu B pacTBOPAX» [00addecO
OO6m1ast XxapakTeprCTHKA bubmotexa
rajoreHoB. XUMUY€ECKHe LOK

. https://m.edso00.ru
CBOICTBa Ha MpUMepe XJopa 100addfe2
Xsoposonopoa. ConsiHas bubmuoteka
KHCJI0Ta, XUMHYCCKHUE HOK
CBOMCTBa, MOJIy4€HHUE, https://m.edsoo.ru
NpUMEHEHHEe /00ade104
[IpakTuueckas padorta Ne 2 mo bubmmoteka
teme «[losrydyenne comstHoOM LHOK
KHCIIOTBI, U3y4eHue eé https://m.edsoo.ru
CBOMCTBY /00ade348
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Brruuciienust no ypaBHEHUAM bubnmnoreka
XUMUYECKUX PEaKLHil, €CIn HOK
OJIMH U3 pEareHToB JIaH B https://m.edso0.ru
H30BITKE /00ade488
bubnunoTteka
OO6m1ast XxapakTeprCTHKA [HOK
251eMeHTOB VIA-rpymnmsl https://m.edso00.ru
/00ade64a
AnnoTponHbie MOAU(PHUKAITUU bubmuotexa
cepnl. Haxoxnenue cepbl u €€ HOK
COEIMHEHUI B IPUPOIE. https://m.edso0.ru
XUMHYECKHE CBOMCTBA CEPBI /00adeb4a
bubmmoreka
CepoBo0pO/I, CTPOEHUE,
(bu3HYecKre 1 XUMUYECKHE LOK
. https://m.edsoo.ru
cponctsa /00ade802
Oxkcunel cepol. CepHast bubmmoTteka
KHCIIOTA, (PU3UYECKUE U ILHOK
XUMHUYECKHE CBOMCTBA, https://m.edso0.ru
MIPUMEHCHUE /00adea28
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XUMHUYECKHUE PEaKIIHH,
JIeKaIre B OCHOBE

bubnmmotexa
MIPOMBIIIIEHHOTO crocofa OK
MTOJIYYCHHSI CEPHOM KHCIIOTHI. .
XUMHYECKOE 3arpsA3HCHUE https://m.eds00.
. p /00adec8a
OKpYXarloleh cpembl
COCTMHECHUSIMH CEPBI
bubnnoreka
Beruucnenne MmaccoBo 1oy 1HOK
BBIX0J1a MPOJYKTA PEAKLIMHI https://m.edsoo.ru
[00adec8a
OO61as xapakTeprucTuka
bubnmoreka
21eMeHTOB VA-rpynmsl. A30T, 110K
acIpoCTpaHeHHue B IPUPOJIE,
2) 5 P ech . Ie)cp . https://m.edso0.ru
HU3HYECKHE M XUMHUYECKH
N /00adeeab
CBOICTBA
bubmmoTteka
AmMMUaK, ero Gpu3HYecKue u
. [HOK
XUMHUYECKUE CBOICTBA,
MOJIyYEHUE U IPUMEHEHHU E https://m.edse0. 1
Y P /00ad004
bubmmoTeka
[Ipaktuueckas padora Ne 3 o
HOK

teme «lToyuenne aMmmuaxa,
M3Yy4YEHHE €ro CBOMCTBY»

https://m.edsoo.ru
/00adf180
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A30THag xuciora, eé

bubmmoreka

(U3HYECKIEe B XUMHUYCCKHE LOK
cBoficTRa https://m.edso00.ru
/00adf306
Hcrnonb3oBaHMe HUTPATOB U
COJIE aMMOHUSI B KAUECTBE bubmmoteka
MUHEpaJIbHBIX Y00 PEHUH. IHOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru
OKpYXarolen cpeabl /00adf518
COEIMHEHUSMHU a30Ta
®dochop. Oxeun dhocdopa (V) bubnmnoreka
u ¢pocdopHas KUCIIOTa, [HOK
¢busnyeckne U XUMHYECKHe https://m.edsoo.ru
CBOMCTBa, OJyYEHUE /00adf68a
Hcnonp3oBanue pocharos B bubnunoTteka
Ka4eCTBC MHUHEPaJIbHBIX IHOK
ynoopeHuii. 3arps3HeHue https://m.edso0.ru
npupoaHou cpeasl hocharamu [00adfc20
bubnnoreka
VYriepon, pacnpocTpaHeHUE B
HOK

pUpoze, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru
/00adfd9c
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Oxkcunepl yriaepozaa, ux

Bubimuoreka
(bu3nYecKre U XUMHYECKHE
o HOK
CBOMCTBA. DKOJIOTHYECKHUE
Mpo0JIeMbI, CBSI3aHHBIE C hittps://m.eds00.
P ’ /00adfebe
okcugoM yriepona (IV)
bubmmoreka
. IHOK
VYropHast KHCIOTa U €€ coIn
https://m.edsoo.ru
/00ae006¢
[Ipaktuueckas padora Ne 4 o
" Bubnuoreka
teme "[lomydenue
1HOK
YTJIEKUCIIOTo Tasa.
KauecTBeHHas peakuus Ha https://m.eds00. 1
peart /00ae027e
KapOOHAT-UOH
bubmmoreka
[TepBoHavabHBIC TOHSITHS 00 OK
OpPraHWYEeCKUX BEIIEeCTBaX KaK 1
o COCTIHCHIAX VI Tehoma https://m.edsoo.ru
2 yrIepoa /00ae054¢
Bbubmmoreka
IHOK

Kpemuuii u ero coeiuHeHust

https://m.edsoo.ru
/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[Ipaktuueckas pabora Ne 5.

BbubGmuorexa
Pemienne
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 HOK
ene «BaxHelime https://m.edsoo.ru
TEM HEHUIIN
/00ae0bf2
HEMETAJUIBI U UX COEOUHEHUS
bubnnoreka
KonTponbsHas padora Ne3 o
N HOK
TeMe «BaxxkHelmme
HEMETAJUIbI U UX COEIUHEHUS https://m.eds00.r
/00ae0el8
OO61as xapakTeprucTuka
XUMHUYECKUX DJIEMEHTOB —
Bubmmoreka
METaJIIOB. MeTauinueckas OK
CBSA3b U METaJUINYeCcKas 1
KpHUCTAJUINYECKasI PEIIETKa https://m.edso0. M
P P ' /002e103¢
dusnyueckue cBoMCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA BubnuoTeka
METAJIIOB. [IOK
DNEeKTPOXMMUYECKUI P https://m.edso0.ru
HaPsKEHU METaJIOB /00ae1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO61me crocoObl MOy4YeHHUS

MetasuioB. CIiaBbl. bubmmnoreka
Beruucrnenus no ypaBHEeHUsM HOK
XMMHUYECKUX PEaKLUil, eCin https://m.edsoo.ru
OJIMH U3 PEareHTOB COJEPKUT [00ae1156
IpUMecu
bubnmoreka
[Tonarue o koppo3uu LHOK
METaJUIOB https://m.edso0.ru
/0021278
bubnuoteka
HOK
[lenotntie MeTaet https://m.edsoo.ru
[00ae14b2
bubmuoteka
OKcuibl M TUIPOKCUIBI [HOK
HaTpHs U KaJus https://m.edsoo.ru
[00ae14b2
bu6mmoteka
[Ieno4Ho3eMeEIbHBIE METAIIIBI [TOK
— KaJlblIM{ ¥ MarHui https://m.edsoo.ru
/00ael5e8
bubnuoreka
Baxuelimme coenHeHNs HOK

Kbl

https://m.edsoo.ru
/00ae15e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

0O06001eHue u
cUcTeMaTHU3alMA 3HAHUU

Bubimuoreka

JKECcTKOCTL BOIIBI M CIIOCOOBI IHOK

e€ ycTpaHeHus https://m.edso0.ru
/00261886
bubmmoreka

[IpakTueckas padorta Ne 6 o

N IHOK
teMe "JKECTKoCTh BOABI U
METOMEL 68 YCThAHCHI" https://m.edsoo.ru
A yerp /00aelae8

Bubimuoreka

AnroMuHUH HOK
https://m.edso0.ru
/00aelc64
Bubimuoreka

AmpoTepHBIE CBOMCTBA IHOK

OKCHJIa U TUJIPOKCHUIA https://m.edso0.ru
/00aelc64
Bubnmuoreka
IHOK

Keneso
https://m.edsoo.ru
/00ae1d86
Bbubmmoreka

OKcuabl, THAPOKCUJIBI M COJIU 1HOK

xenesa (1) u xxenesa (1)

https://m.edsoo.ru
/00ae35e6



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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0O06001eHue u
cUcTeMaTHU3alMA 3HAHUU

[IpakTuueckas paborta Ne 7.

Bbubnuorexa
Pemenue
[HOK
AKCIIEpPUMEHTAJIBHBIX 33/1a4 110
TeMe «Baxkuelne MeTauisl U https://m.eds00.ru
/00ae3de8
AX COEIUHEHUS»
BrraucieHus o ypaBHEHUSM
XUMUYECKUX PEAKIU, eCclin
Bubmmoreka
OJIMH U3 peareHTOB JIaH B
HOK
M30BbITKE UITU COAEPIKUT
opuMecH. Beruncienus https://m.€ds00.ru
p ‘ /00ae1750

MacCOBOM JIOJIM BBEIXO/a
MPOYKTa PEAKLIMHU

0O06001menue u
cucTeMaTU3alua 3HaHUN

KonTponbsnas padora Ned o
TeMe «BakHelIme MeTajuibl U
HUX COCIUHEHUI



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemecTBa u matepuansl B

bubmmoreka

6 MMOBCEIHEBHOM XU3HU 1 HOK
3 A https://m.edso00.ru
YyeJIOBEKa /002e3750

bubnnoreka

6 | XuMuyeckoe 3arpsi3HEHUE 1 HOK

4 | okpyxarolel cpembl https://m.edso0.ru
/00ae4270
bubnunorexa

6 | Pomb xuMum B penieHun 1 LIOK

5 | 92KOJIOTHUYECKHUX MpodiieM https://m.edsoo.ru
/00ae4270
bubmmoteka

6 | PesepBHblil ypok. O600mIEHNE 1 HOK

6 | wucucreMaTu3aus 3HaAHAI https://m.edsoo.ru
/00ae0d0a
bubnuorexa

6 | PesepBubiii ypok. O6o0meHne 1 [HOK

7 M CHCTEMAaTH3alus 3HaHUU https://m.edsoo.ru
/00adb33c
bubnnoreka

6 | PesepBHbIil ypok. O600IIEHNE 1 I[IOK

8 U CHUCTEMAaTHU3alUs 3HAHUHN https://m.edsoo.ru
/00ad9ch?2

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET
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