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HOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHUK Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHMI K pe3yJlbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTENbHOM IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA W C YUYETOM KOHIICTIIMU TPENOJaBaHusl y4eOHOTO TpeaMera
«XuMus» B o0pa3oBaTeNbHBIX opranuzanusx Poccuiickoit @enepariui.

[Iporpamma 1o XuMHUHM JaéT TpEACTaBICHHWE O IEJsIX, OOMmEed CcTpaTernu oOydeHwus,
BOCIIMTAHUS W Pa3BUTHS OOYJaIOIIUXCS CPEJACTBaMU Y4EOHOTO IpEeaMeTa, YCTaHABJIHMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpXKaHKe, TPETyCMaTPUBAET paclpe/iesieHHue ero Mo KjaccaM U
CTPYKTYpUpPOBaHUE 110 pa3jeiaM U TeMaM IPOTrPaMMBbI TI0 XUMUH, OTIPEIeIIsieT KOJTNIeCTBEHHBIE
M KadeCTBEHHBIE XapaKTEPUCTUKH COJACPKaHUsS, PEKOMEHIYEMYI0 IIOCIIe0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, OMpeAessieT BO3MOXHOCTH TpeIMeTa JIIs
peanu3aiu TpeOOBaHUI K pe3ysibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaK)Ke TPEOOBAHUH K pe3ylibTaTaM 00ydeHUS] XUMHUH
Ha YypOBHE MeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4EOHO-IIO3HABATEIBHOM
NESATETHFHOCTH 00y4aroIIerocs 0 OCBOECHUIO YIeOHOTO COJCpIKaHMUS.

3HaHUE XUMHH CIY)KUT OCHOBOU Ul (POpMUPOBaHHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IIPEJCTAaBICHUNA O MaTEepUAIbHOM €JUHCTBE MHUpPA, BXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEILECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILEBOM U 3KOJIOTHUECKOW 6e30MaCHOCTH, MPOOIeM 3JpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH Il camopa3BUTHs U (opMHUpOBaHUS
KYJBTYpBI TMYHOCTH, €€ 0011ei 1 GYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00 yyaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHOM  JeATeNbHOCTH,  JKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOM JKM3HM, Tak M B
po(heccuOHANBbHON 1eATEIbHOCTH;

3HAaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHs, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJOrMYeckoe oOpa3oBaHHE
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU OOECHeyUBaIOTCs CreUu(UKON coaepikaHus
y4yeOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAyKH XMMUU Ha ONPE/IEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHIH OPraHU4YecKON XUMHH.
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CtpykTypa colepaHHs TPOrpaMMBbI 10 XHMHH CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuro. CopaepkaHHe CKIAIbIBAETCS U3 CUCTEMbI MOHATUH O XUMHUYECKOM
2JIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYeCKOoW peakuuu. OOe 3TU CUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 0 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AIEKTPOJIUTHYECKON JUCCOLMAIH BEILIECTB B PaCTBOpaXx.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPHYECKU IOJYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IIOCIEAOBATENBHO OT OJHOTO YPOBHS K JPYyTroMmy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHUS W IPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJYyYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METO/IaM MO3HaHMs B Hayke. 3ydueHne Xumuu
MPOUCXOTUT C TMpPHUBJICUEHUEM 3HAHUW M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3ydeHnn XMMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUIM OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEbHOCTH YelloBEeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIeHHI MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKd, B
MPHUOOIIEHUN K HayYHBIM METOJaM IMO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ PA3BUTUU I[IO3HABATENbHBIX YMEHHH W HX MNPUMEHEHHMH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUU MPaBuil 0€30MacHOro
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOIrO 00IIero oOpa3oBaHHs Ba)XHOE 3HAUCHHUE
MPUOOPEH TaKue 1eIH, KakK:

— (opmHupoBaHUE MHTEIIEKTYaTbHO PA3BUTON JIMUYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO DELIEHUH, CIOCOOHOW amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHOOIIeHHe OOyJaromuxcs K
CaMOCTOSITEIbHOM ~ TO3HABATEIIbHOM  JESATENIbHOCTH,  HAyyHbIM  METOJAM  IO3HaHWUS,
(OpMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— olecreyeHue YCIOBMH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pazHoOOpa3HON AeATeIbHOCTH, TMO3HAHUS M CAMOTIO3HAHHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITIETEHITHH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE JJIs1 PA3INYHBIX BUJOB JIEATEIBHOCTH;

— (hopmupoBanue odmelt GpyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
Yuclie YMEHUH OOBSICHATh M OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUpPA, UCIONB3YS 3HAHHS U
OTIBIT, TMOJYYEHHBIE MPH H3YYCHUH XUMHUH, MPUMEHATh HX MPU pPelHIieHuH MnpolieM B
IIOBCEIHEBHOM JKM3HHU U TPYAOBOM JAEATEIBHOCTH;
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— GopmMupoBaHUe y 00YJAOIIHUXCSI TYMaHUCTUYCCKIUX OTHONICHUH, ITOHUMaHMSI IEHHOCTH
XUMUYECKUX 3HAHUW M7 BBIPAOOTKU IKOJIOTHYECKH I1€JIeCO00pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATENBHOCTH B LEJAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOWIEH ITPUPOIHOU
Cpelbl;

— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouIs ¥ HAPABJICHHOCTH JAJIbHEHIIET0 00yYeHHUS.

OO61iee 4KCciIo YacoB, OTBENEHHBIX /I U3YUYCHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

COIAEP KXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSITHS

[Ipenmer xumuu. Posb XMMUM B KWU3HU 4YEJIOBEKa. XMMHS B CHCTeME Hayk. Tena u
BemniecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsiTe o
MeTOJIaX MO3HaHUs B XUMHH. UncThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceH.

ATOMBI U MOJNEKYNIbl. XUMHUYECKHE dJIeMEHThl. CHMBOJB XHMUYECKHX 3JIEMEHTOB.
[IpocThie U cioxHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAA aToMHas Mmacca. OTHOCUTEIbHAST MOJIEKY ISIpHAS
Macca. MaccoBasi A0J1s1 XMMUYECKOTO JIEMEHTa B COSMHEHUH.

KonuuectBo BemectBa. Monb. MousipHass macca. B3aumocBsi3p KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX eIMHUIL BerlecTBa. Pacy€rel mo hopMynaM XUMHUYECKUX COCAMHEHUN.

Ou3nyeckue U XUMHUYECKUE SBJICHHS. XUMUYecKas peakuus U e€ NpHU3HAKu. 3aKOoH
COXPaHEHHUs MAacChl BEIIECTB. XUMU4eckue ypaBHeHHs. Kinaccudukanus XuMu4ecKux peaxiuit
(coenuHEHMS, pas3JIoKCHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW IMOCYJOH, MpaBmiiaMud paboThl B JabopaTopuu U mpuéMamu
oOpaiieHus ¢ nabopaTopHBIM OOOpYIOBaHMEM, HM3YYEHHE U oOmucaHue (U3MUECKUX CBOWCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHNe hu3nuecKuX (TIaBIeHEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHWE MEIHOM MPOBOJIOKH, B3aUMO/JICHCTBIE MeJla ¢ KUCIOTOH) sIBIeHU, HaOIr0AeHe
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakiuil (pa3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOpHIOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHMM, B3auMojeicTBue kene3a ¢ pactBopoM coiu menu (ll), usydenme cmocoOos
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBaHHWE, BHIMApUBAHUE, JUCTUILIAIMA,
xpomatorpadus, TMpOBEeIEHHWE OYUCTKA TOBAPEHHOW CONHM, HaOMIOJEHHE | OIHCaHUE
pe3ylbTaTOB MPOBEJIEHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
Mo/Iesie MOJIEKyI (IapOCTEPKHEBBIX).
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Ba:kHeiilue npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEILIECTBO.
Haxosxnenne kucimoposia B Ipupoje, GU3NUecKue 1 XMMHYECKHE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne xkucnopoga. CrocoObl TONMYYEHHsT KHUCIOpOJa B J1a0OpaTopuu H
npoMBIIUIeHHOCTH. KpyroBopoT kucimoponga B mpupozge. O30H — aJuIOTPOIHAS MOIUPHKAIHS
KHCJIOPOJ1a.

TermoBoil 3¢p¢dekT XUMHUEeCKOM peakluy, TEPMOXUMHMUYECKUE YpaBHEHMs, 5K30- H
SH/IOTEPMHUUYECKHE peakuuH. TOMIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO3/yXa, YCUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokneHue Boxopoda B IMPUPOJE,
(bu3nyeckrue 1 XMuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CrIOCOOBI nostydyeHus. Kuciorsl u conu.

MoutsipHblii 00BEM ra3oB. Pacuérsl o XUuMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble u
HEHaChILIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B BojJe. MaccoBas J0jsl BellecTBa B
pactBope. XuMH4eCKue CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOAE W B JKU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsizHeHue NpUpOAHbIX BojA. OXpaHa U OYHUCTKA
MIPUPOIHBIX BO.

Knaccudukanus wHeopranuueckux coeauHeHnid. Oxcuapl. Krnaccudukamuss OKCHAOB:
coJyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszytomue. HoMenkmarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne okcuaoB.

OcnoBanus. Knaccudukanus ocHoBaHWN: MIEMOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. dusznyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHMi. I[losydyenue
OCHOBaHUH.

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kucior. @uzndyeckue U XUMHUYECKUE
cBoricTBa KUCNOT. Pan akrusHoctn MetaiioB H. H. bekerosa. Ilosryuenne kucior.

Conu. Homenkinarypa cosieil. @uszndeckue U XuMuU4eckre cBoictBa cosieil. Ilomydyenue
COJIEH.

I'eneTnueckas CBSI3b MKy KJIaCCaMH HEOPTraHUYECKUX COCAUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE ONpE/IEICHNEe COJIepKaHus KUCIOpoia B BO3AyXe, MOJyueHue, coOupanue,
pacrmo3HaBaHHEe M HM3y4eHHE CBOMCTB KUCJIOPOJa, HAOMIOJCHHE B3aUMOJICWCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U TMPEKpallleHUs ropeHus (mmokapa), 03HAKOMIICHHE C
oOpa3liaMi OKCHJOB W ONHCAHHE HX CBOICTB, MOJy4eHHE, cOoOWpaHHe, paclo3HaBaHHE H
U3y4eHHEe CBOWCTB BOJOpojaa (ropeHue), B3auMojeicTBHEe Bojopoaa ¢ okcumom wmemd (1)
(BO3MOKHO HCTIOJIB30BaHUE BHAEOMATEpUasoOB), HAOMIOAEHHE 00pa3lloB BEIIECTB KOJIMUYECTBOM
1 Monb, WccnenoBaHnEe OCOOCHHOCTEH pPacTBOPEHHUsS BEUIECTB C PA3NUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECIEHHON MAacCOBON J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHCTBUE BOABI C MeTallaMH (HaTpueM M KajbIlMeM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), UCCIIEIOBaHNE 00pa3I[0B HEOPraHMUYECKUX BEIIECTB Pa3NUYHBIX KJIACCOB,
HaOO/IeHNEe M3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHCIOT W IIENOYEH, H3ydCHHE
B3aumojieiicTBusl okcuna menu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanau3aluM, I[OJy4eHHE HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
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MeTaJlla IPYTUM U3 pacTBOPA COJIM, PEHIEHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenine
KJIACChl HEOPTaHNUYECKUX COCTUHECHUIN.

IMepuoguveckuii 3axkoH u Ilepuoanyeckass cucrema xumuuyeckux sjaemeHtos JI. W.
MenpgesieeBa. CTpoenne aToMOB. XUMU4ecKas ¢Bsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie TONBITKM KJIACCU(PHUKAMA XUMHUYECKHX dyieMeHTOB. [loHsitue o Tpymnmax
CXOJTHBIX AJIEMEHTOB (IIIEJIOYHBIC U IIEIOYHO3EMEIbHBIE METAILIBI, TAJTOTE€HBI, THEPTHBIE Ta3bl).
DneMeHTHl, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. KopoTkomepuonHas u januHHonepuogHas ¢opmel [leprogunueckoir cuctemsl
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbl. PU3WYECKUN CMBICI
MOPSAJIKOBOTO HOMEpA, HOMEPOB MEPHUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aroMHbIX snaep. HM3otombl. OnektpoHsl. CrTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX dJIeMEHTOB [leproaudeckoil cucTeMbl
. . MengeneeBa. XapakTepuUCTHKAa XUMHUYECKOrO JJEMEHTa MO €ro IOJIOKEHUI0 B
[Tepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX IEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue [leproandeckoro 3akoHa u [lepuoauyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKHU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U IpakIaHUH.

Xumuyeckas CBA3b. KoBaneHntHas (momsipHast u HEMOJISIpHAas) CBS3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBSA3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakiuu. IIponecchbr
OKHCJICHUS U BOCCTAHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THJIPOKCHIA
LMHKA C pacTBOpaMU KHUCIOT M IIEJIOYEH, ITPOBEIECHNUE ONBITOB, WIUIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHHE, PEAKIIUU PA3NIOKEHUS, COSTUHEHHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMETHBIX CBSI3€M MPU U3YYEHUH XUMUHU B 8 KIIACC€ OCYILIECTBISAETCA
4yepe3 MHCIOJb30BaHME KaK OOIIUX eCTECTBEHHO--HAYYHBIX TOHSITHH, TaK W MOHSATHH,
SIBJISIFOLLMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX PEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OOmue ecTeCcTBEHHO--HAYYHbIE MOHSATHS: HAYYHBIH (akT, TumoTe3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  KilacCHUHKanus,  MEePHUOAUYHOCTh,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/IETMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®u3nka: Marepus, aToMm, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYNA, AJIEKTPUUYECKUIN 3apsl], BEUIECTBO, TeNO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHEe BETUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
38351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIaeMble, TOIIUBO, BOJHBIE PECYPCHI.
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9 KVIACC

BemecTBo M XuMH4ecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenrtos [l M.
MenneneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kallus, KaJbLUs U HUX COCIUHEHUH B COOTBETCTBUHU C
II0JIOKEHHUEM 2JIEMEHTOB B [lepuonyeckoil cuctemMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBSA3U. THUNBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOW PEmETKHM M BHUJA XUMHUYECKOM
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHWYECKUX BELIECTB.

Knaccudukanus XMMHUUECKUX peakiuil M0 pa3Iu4HbIM MpHU3HAKaM (IO YHCITY U COCTaBy
YYacTBYIOIIMX B pPEaKIUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, M0 HU3MEHEHHIO CTereHel
OKHUCJICHUS XMMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajau3aropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonatne o ckopocTH XUMHUYECKOU peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakiusx. llonsatue o
katanmse. IloHatme o xuMmuueckom paBHOBecud. DakTopsl, BIMSAIOIIKE HA CKOPOCTbH
XUMUYECKOHN peakUy U MOJ0KEHNE XUMHUUECKOTO PaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, IEKTPOHHBIM OajlaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBbHOM peakiuu. CocTaBleHUE YPABHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOIa NIEKTPOHHOro OanaHca.

Teopust >MeKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHl U HEAIEKTPOJIUThI. KaTHoHsI,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C Pa3IUYHbIMM BHUJAAMU XUMHUYECKOHW CBS3H.
Crenenp auccounanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcCioBuUS NMPOTEKaHUs peaklUil HOHHOro OOMEHa, IOJIHbIE U
COKpalll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHMH U COJIeH B cBeTe
IPEJCTAaBICHUNH 00 3JIEKTPOJUTHUYECKONW Jucconuanuy. KauecTBeHHble peaklUM Ha HOHBI.
[TonsiTue o ruapoan3se conen.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pEaKkUuu OT BO3JACHCTBHS pPa3IMUYHBIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa JUCCOLMALUI
KHCJIOT, IIejao4Yed M cojeid (BO3MOYKHO HCIIOJIb30BAaHUE BHUJIEO MAaTepHalioB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJBl), OIBITOB, WIIIOCTPUPYIOUIMX MPHUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKUuil (FOpEeHHE, peakUuu pa3lioKEeHHs, COEAUHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BELIECTB C IIOMOIIBIO KAaueCTBEHHBIX pPEaKUMH Ha HOHBI,
pELIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeJUHEHHSA
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OOmiass xapakrepucTuka TajnoreHoB. OCOOEHHOCTM CTpOEHUS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBA Ha TpUMepe XJopa (B3auMOJEHCTBHE C MeTaulaMH, HEMETaJlJIaMH,
menoyamu). Xsopoogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IIOJIyYCHHE,
npuMeHeHue. J[eficTBre Xjaopa u XJIOPOBOJIOPO/Ia HA OpraHu3M 4YesIoBeKa. BaxkHenIne XIopuasl
Y X HAXOXKACHUE B TIPHPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pu3HyYecKre CBOWCTBA MPOCTHIX BEUIECTB —
KHACJIOPOAa M Cepbl. AJUIOTPOIIHbIE MOTU(PHUKAIIMK KHCIOPOaa U cepbl. XMMHUYECKHE CBOWCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYecCKue M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi Kuciota, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmme Kak TPENCTaBHTENS Kilacca KHUCIOT W CIeHU(pHUEcKUe). XUMHUYECKHE pEeaKiu,
JIeKallue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOM KucaoThl. Conu cepHOM KUCIOThI, KAUeCTBEHHAs peaklus Ha cynbdaT-uoH. Haxoxaenue
ceppl M €€ COCNWHEHWH B TMpHpOoJEe. XHUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cephbl (KHCIOTHBIE IOXIW, 3arps3HEHHE BO3IyXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPAILCHUSI.

OO6mrast xapakrepuctuka siemMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWE B Mpupoie, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHAK, ero (PU3NYECKUe U XUMUUYECKHUE
CBOMCTBa, MotyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHune. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJIyuyeHHE,
¢busznueckue M XUMHUYECKHE CBoiicTBa (0OIIMe Kak MpEeACTaBUTENsl Klacca KHUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoopenuii. XuMuueckoe 3arpsa3HeHHe OKpYXarolleil cpeibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIH, 3arps3HEHHE BO3.yXa, MOYBbI M BOA0EMOB). Dochop, amioTpomHble MOAUPUKAIIH
docdopa, busndeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. Mcmonb3oBanue ¢(ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. YTJIepo]l, alUIOTPOIHbIe MOIU(UKALINN, PACIPOCTPAHEHUE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcunpl yriepoja, ux Guznyeckue U XUMHUYECKHE CBOMCTBA, NecTBHE HA XKUBbIE OPraHU3MBI,
HOJIydeHHE U MPUMEHEHHEe. DKOJIOTMYeCKHe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUnoTe3a r00aIbHOTO MOTEMJICHUs KIuMarta, MapHUKOBBINA 3(dekt. YronpHas kuciora u eé
CONM, WX (U3MYEeCKHe W XMMHUYECKHE CBOICTBa, MOJydyeHHE M TNpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. cmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHbIEe MOHATUS 00 OPraHMYECKHMX BEIIECTBAX KAaK O COEAMHEHMSX Yriepoja
(MeraH, 5TaH, OSTHWICH, aleTHIEH, 3TaHOJI, TJIMIEPHUH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHUKH YTJIIEBOJOPOJOB (Yrojib, HMPUPOAHBIA ra3, HedThb), MPOAYKTHl HX IepepaboTKu
(OeH3uH), UX poJIb B OBITY U POMBILUIEHHOCTH. [IoHATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX:
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KHUpax, OenKax, yrieBoJaXx — W HX pPOJHM B JKM3HH YeIOBEKa. MarepuanbHOE eIUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexactaBieHuss o0 okcuae kpemaus (1V) u
KpeMHHEBOU kucnoTe. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIIICHHOCTH. BaxkHeliue
CTPOUTEINIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IEMEHT, OeToH, jkene300eroH. [IpobGiembl
0€30MacCHOTO UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3y4YeHHE 00pa3lioB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHON KHUCIIOTHI, IIPOBEACHUE
KaueCTBEHHBIX pPEaKIMi Ha XJIOPUA-HOHBI M HAONIOJACHHE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYECKue M XMMHUYECKHE CBOICTBA rajoreHOB UM MX COEIWHEHUH (BO3MOXKHO
HCII0JIb30BaHNE BUAEOMATEPHUAIOB), O3HAKOMJIEHHE € oOpa3laMu XJIOpUAOB (TajloreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATEepHaJIOB), HAONIOJCHWE Tpoliecca OOyraWBaHHS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydeHHE XUMUYECKUX CBOWCTB pa30aBiIeHHON CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOI peaklMHu Ha cynb(ar-uoH U HaONIO/IeHWE MpH3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa U UX COCAMHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BHICOMATEPHAIOB), 00pas3aMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUME M U3YYEHHE CBONCTB aMMHaka, IpPOBEJICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHHUA U QocdarT-HOH M H3YYEHHE NPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHCTBHUE KOHIICHTPUPOBAHHOW A30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BAHME BUJICOMATEPUANIOB), M3y4EHHE MOJIENed KpUCTAUNIMYECKHX PEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcOpOIUU pPACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, cooOnupanue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKUCJIOrO rasa, MpOBEJCHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CIWJIMKAT-HOHBl W HW3Y4YE€HHE IMPHU3HAKOB MX MPOTEKAaHUSA, O3HAKOMIICHHE C MPOIYyKIIHeH
CHJIMKATHON MPOMBINIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o Tteme «Baknelmiue
HEMETAJLTbl U UX COCTUHEHUSD.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepucTUKa XHMHUYECKHUX JJEMEHTOB — META/UIOB Ha OCHOBaHUHM HX
nosoxkenus B [lepuoanueckoit cucteme xumudeckux anemenToB /. 1. MenneneeBa u ctpoeHus
atomoB. CtpoeHue MeTaioB. MeTaliMueckas CBs3b U MeTaUIMYecKas KpUCTaTndyecKas
pemérka. DNEeKTPOXUMHYECKU psA HampsbkeHuid MeTamioB. Dusnueckue U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl moxydeHus MeTaioB. [loHATHE O KOPPO3WU METaNIOB,
OCHOBHBIE CTIOCOOBI 3alIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, TIOPATIOMUHIMN, OpOH3a) U
UX PUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[lenounble MeTaNIIBL: TIOJIOkKEHUE B [leproanyueckoi cucreMe XMMUYECKUX 3JIeMEeHTOB /1.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHUE B mpupoje. Puznueckrue U XUMHUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HATPUS U Kamus. [IpuMeHnenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMi: MnoJiokeHue B Ilepuoaunueckoi
cucteMe xumuueckux siemeHToB JI. M. MenpgeneeBa, cTpoeHMEe MX aTOMOB, HAXOXXJICHHE B
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npupoae. Ou3znueckue U XMMUYECKHE CBOMCTBA MAarHUs W Kanbuus. BaxHelne coequHeHUs
KanbpLus (OKCHUJI, THAPOKCU, coyin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHM: mosokeHue B llepuonnueckoi cucrtemMe XMMHYECKUX 3ieMeHToB /J[. .
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B mpupoje. Ousnyueckue U XUMUYECKHUE CBOWCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckort cucreme xumudeckux osaemeHtos [l .
MemnpeneeBa, CTpOCHHE aTOMa, HaxoXJIeHue B mpupoje. dusnyueckue U XMMHUUECKHE CBOMCTBA
xene3a. Okcupnpl, Tuapokeussl u conu skenesa (1) m xenesa (l1l), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuit IKcnepumenm:

O03HAaKOMJICHHE C O0Opa3laMd METaUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3y4YeHUE Pe3ylIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAaHWE BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJA KAJIBIMS M HATPHUS ¢ BOJOU (BO3MOXKHO MCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoIlecca TOPEHUs Keie3a B
KHCJIOpoJie  (BO3MOXHO  HWCIIOJB30BAHWE  BHICOMATEPHAIIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIUi Ha MOHBI: MarHus, Kajabllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), memu (11), HabroEeHKE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHS,
KaJusl U KaJblKg (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUAIOB), UCCIEOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHMS U THIPOKCHIA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelne MeTallyIbl U UX COCTUHEHUSD.

XuMHUSA U OKPYKAaKWIIas cpena

BemectBa n mMartepuainsl B MOBCEJHEBHOW JKU3HU YelIOBEeKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakuuii B ObITy. llepBas moMomip Mpy XUMHUYECKHX OXOrax u
OTpPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpyKarollei cpeabl (IpenenbHas JomycTuMasi KOHIEHTpalus
Bemects, naiee — [1JIK). Poias XxuMun B perieHnn 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAILIOB, MOJIMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaAMETHBIX CBSI3€M MpPU U3YYEHUH XUMUHU B 9 Kilacce OCYLIECTBISAETCA
4yepe3 UCMHOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TIOHATUH, Tak U MOHSATHI,
SIBJISIFOLLIMXCSI CACTEMHBIMU JJ1s1 OTAEJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  KilacCHUHKanus,  MEePHUOAUYHOCTh,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAaPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®u3nka: Marepus, aroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUM 3apsi], MPOBOAHUKH, MOJIYIPOBOJHUKH,
TUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPHCTAJUIMUECKash pEmEéTKa, CIUIaBbl, (pU3NMYEeCKHe BEIMYUHBI,
€AVHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunres, apixanwe, Ouocdepa, dKocucTEMa, MUHEpaIbHBIC YIOOpEHUS,
MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIbHBIE BEIIECTBA.
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I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIE TOPOJBI, TIOJC3HBIC
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.
INJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3YyNIbTaThl OCBOCHHS IIPOrPpaMMbl OCHOBHOTO OOMIEr0 00pa3oBaHHS
AJOCTUT'AKOTCA B XO/JI€ 06y‘I€HI/I$I XUMHUH B €AUHCTBC y‘-Ie6HOI>i U BOCIIUTATEIbLHOMI ACATCIBHOCTU B
COOTBCTCTBUHN C TPpaaAUuLIMOHHBIMU pOCCI/IﬁCKI/IMI/I COINOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMM, IMPHUHATBIMU B O6HICCTBC npaBujiaMM U HOpMaMH MNOBCIACHUA U
CIIOCOOCTBYIOT MPOIECCAM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COLMAIN3AIMN O0YJaFOIIUXCS.

JIM4HOCTHEBIE PE3YIbTATBI OTpaAXKarOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATHCA
CHUCTEMOU MO3UTHUBHLIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTHU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHsS XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIJETh OCTOBEPHOU MH(MOpPMAIIUEH O MEPEOBBIX JOCTHIKCHUSIX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MHpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:

NPE/CTABICHHUS O COLMAIBHBIX HOpPMax M MPaBHIaX MEKJIMYHOCTHBIX OTHOIICHHN B
KOJUIGKTHBE,  KOMMYHHMKATHBHOH  KOMIIETGHTHOCTH B OOIIECTBEHHO HOJIC3HOH,
y4eOHO-UCCIIeI0BATEIbCKON, TBOPYECKOW W JPYTHX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOH IESATEIbHOCTH MPH BBIMOJHEHUH Y4eOHbBIX, TO3HABATEIBHBIX 337124,
BBIMOJHCHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIM B TMPOIECCe ITOM ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE M MOCTYIIKM CBOMX TOBApHUINEH C TO3WIMA HPABCTBEHHBIX M
MPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIIEACTBHUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHUPOBO33PEHYECKUE  MPEACTABICHHS O  BCHIECTBE W  XUMHYECKOM  peakIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAYKH W COCTABISIOIIAEC OCHOBY ISt
MOHUMAHUS  CYINIHOCTH HAy4YHOW  KapTHHBI ~MHpa, MOpPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPHUPOJIbI, B3aUMOCBA3SX UYEIOBEKA ¢ MPHUPOIHON Cpeloi, 0 posin
XAMHH B TIO3HAHUHU 3THUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeIbHbIE MOTHBBI, HAlpaBJICHHBIC HA IOJyYeHHE HOBBIX 3HAHUM MO XUMHH,
HEOOXOMMbIe ISl OOBSACHEHUS HAOIIOaeMbIX IMPOIECCOB U SIBICHHH, IO3HABATEILHOM,
UH(POPMAIIMOHHOW W YUTATEIbCKOM KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOM JINTEpPaTypoOi, JOCTYIMHBIMH TEXHHYECKMMHU CpPEICTBAMU
HH(OPMAIIMOHHBIX TEXHOJIOTHA;
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MHTEpeC K OOYYeHHMIO W TIO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOW M HMCCIIEIOBATEILCKOMN JIEATEIHBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B ajlbHEHNILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIII 00pa3 >KU3HHM, OCO3HAHHE IOCIEACTBUM U HENPUATHE BPEIHBIX
MpHUBBbIUEK (YHOTpEONEHUsI alKoroJjisi, HapKOTHKOB, KypeHHUs), HEOOXOIMMOCTH COOIIOACHUS
npaBuyl 0€30MaCHOCTU IMPH OOpAIEHUH € XMMHYECKMMHU BEIIeCTBAMU B OBITY U peabHOMI
KU3HH,

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPaKTUYECKOMY M3YUEHUIO Mpodeccuil U TpyAa pa3iuyHOTO poJia, yBaKEHUE K
TpyAy U pe3yibTaTaM TPYIOBOM MAESITETbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE NPUMEHEHUS
MPEeIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIH BHIOOp WHAWBUAYAILHOW TPACKTOPHUHU
MPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHCS B MPOGECCUOHATIBHOMN CPEIE;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (H3MUECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBII 0€30TaCHOTO TTOBEJCHUS TPU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIKUX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaemble NMPU HU3YYCHUU XUMUU, UIS PELICHHS
3a/la4, CBSI3aHHBIX C OKPYKaoIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYpPbI, OCO3HAHHUS INI00ATFHOTO XapakTepa SKOJOTHYECKUX MpoOJieM U MyTed UX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pE3YJIbTaTOB BBIACISAIOT 3HAUUMBIE i (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYUYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (aKT, cUcTeMa,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUI M3 ATUX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAyYHOW KapTHHE MHpa, U YHUBEpCalbHbIE y4eOHBIC NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKAaTHBHbBIE, PEryJIsTHBHbIE), KOTOpble oOecrnednBaoT (OpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHON AEATEIbHOCTH.

ITo3HaBaTebHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBHA

ba3oBrble 1ornyeckue 1eHCTBHUA:

YMEHHSI HCIOIb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIIEHUS TPH OCBOSCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHUYECKAX TOHSATHH (BBLIEISATH WX XapaKTEpHbIE MPHU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH TOHATHSMH), UCTIONIB30BATh MOHATHUS i1 00BSICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATH OCHOBAHUS M KPUTEpUU s KiIaccU(UKAIMU
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINH, YCTaHABIUBATH MPUYHHHO -CJIC/ICTBEHHBIEC CBS3H
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MEX Ty 00BEKTaMHU U3YUCHUsI, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, e TyKTHBHBIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE TPHUMCHSTH B IMPOIECCe MO3HAHUS MOHATHS (NMPEIMETHBIC M METaIlpPeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIOJIb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MIPUMCHSICMbIC B XHMHH MOJICTbHBIC MPEACTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI JIEMEHTA),
XUMHYeCKass ¢GopMysia W YpaBHEHHUE XHMHUYCCKOH pEakIuu — TMpU pPEHICHHH Y4eOHO-
MO3HABATENBHBIX 33/a4, C YY6TOM OTHX MOJCIBHBIX TIPEJCTABICHUN BBIABIATH U
XapaKTepPU30BaTh CYIICCTBCHHBIC MPU3HAKA H3y4aeMBbIX OOBEKTOB — XHMHUYECKHX BEIISCTB U
XUMHYECKUX PEaKIU, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYNHHO-CIICACTBCHHBIC CBS3H U
MPOTUBOPEYUS B M3y4aeMBIX MPOIECCAX U SIBIICHHUSX.

Ba3oBble nccienoBareibcKkue 1edCTBUS:

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTa ITO3HAHUS, a
Takke B KadeCTBE OCHOBBI Ui (OPMHUPOBAHWS THUIIOTE3BI TI0 IPOBEPKE TMPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MPUOOpETEHNE OTbBITA 1O IUIAHUPOBAHUIO, OPraHHW3AIlMU U TPOBEJACHHUIO YICHHUSCKHUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIecca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3yibTar, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTIAaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3TMIHBIX BHIOB
1 (HOpM MpECTABICHUS, TOTyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHWs, CIPaBOYHBIE TMMOcoOWs, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHUBOPECUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PA3JIMYHbIC METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe UHPOPMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUIS BHITIOJTHEHUSI YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTPENENEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH KCIOJIb30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTHBHOTO MCIIOJIB30BAHHS Pa3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIBbHYIO (OpMy MpeicTaBICHUS
nHGOpMAIIMKA W WILIIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECIOXKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSMU;

YMEHHUE HCIIOJIb30BaTh W aHAJIU3UPOBATh B Mpollecce y4eOHOW M HCCIIEeIOBATEIbCKOMN
JESTETBbHOCTH UH(OPMAIIHIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEeIbl.

KoMMmyHukaTuBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1elCTBHUS:

yMEHMsI 3aJaBaTh BOMPOCH (B XoJe auajora W (WIHM) JOUCKYCCHHM) IO CYIIECTBY
obcyknaemMoii Tembl, (OpMYyITHpPOBATH CBOU MPEIIONKEHUS OTHOCUTENBHO BBITIOTHEHHS
MIpeI0KEHHOM 3a/1a4H;

YMEHHUsI IPEACTABISAThH MOTyYeHHbIC PE3yAbTaThl TO3HABATENBHON AESITETFHOCTU B YCTHBIX
M THUCHBMEHHBIX TEKCTax; JeJaTh MPE3CHTAIUI0 PEe3yAbTaTOB BBIMIOJHEHUS XHMUYECKOTO
JKCIEPUMEHTa (J1a0OpaTOPHOTO OMBITA, JTAOOPATOPHOM pabOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);
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yYMEHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IMO3HABATEIBHON U
HCCIIEIOBATENIbCKON JAEATEIbHOCTH IPU PELIEHUM BO3HUKAIOIIMX IMPOOJEM Ha OCHOBE ydéra
OoOIMX WHTEPECOB M COTJACOBAaHMS MO3MLUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX JAEUCTBUM, ONpeAEICHIUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasitTuBHbIe yHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHE CAMOCTOSITENIbHO ONpPENENSTh LN AESTENbHOCTH, MIIAHUPOBATh, OCYLLECTBIATH,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIE€ATENBbHOCTh, BBIOMPATH
Haubonee HPQPEKTUBHbIE CHOCOOBI pemieHus y4eOHbIX M TO3HABaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh IPEUIOKEHHBINA QJITOPUTM JIEUCTBUU INPH
BBINIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsIX, OLEHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJibTaTa 3asBIIEHHON 1€y,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, [Ipe/jlaraeéMble B YCIIOBUHU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX peE3ylIbTaTOB 10 OCBOEHHUIO O0O0S3aTENILHOTO COJEpKaHuS,
YCTAaHOBJIEHHOTO JaHHOM (QenepaibHOl pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
OOyJaroIMMHUCSA HaydHbIC 3HAHHS, YMEHHUS M CHOCOOBI JCUCTBHUH, crHenupUuIecKue s
IpeaMeTHON obmactu «XuMUs», BHUJIbI JEATEIbHOCTU IO TOJYYEHHUIO HOBOTO 3HAHMA, €ro
MHTEpIpEeTaluy, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalHsIX.

K xoHuy oOyuenus B 8 kiacce mpeIMETHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOyUAIOIINXCS YMECHHM:

® DPACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJEKYIa, XUMHUYECKHH
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJITHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0Js XUMHUYECKOTO
3JIEMEHTa B COCIMHEHHMH, MOJIIPHBIM O0OBEM, OKCUZ, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XMMUYECKas Peaklys, KiIacCupuKarms
peaKuMii: peakuu COCAMHEHUS, peaKu Pa3JIOKEeHUs, PEaKIIMU 3aMELICHUs, PEaK U
oOMeHa, 9K30- ¥ 3HJ0TEPMUYECKHUE PEAKLIUH, TEIIIOBOM 3P (PEKT peakiuu, 1Ipo aToMa,
9JIEKTPOHHBIA CIIOM aToMma, aTOMHasi OpOUTalb, PaJUyC aroMa, XUMHUYECKas CBS3b,
MOJIApHAsi M HENOJISIpHAsi KOBAJEHTHAs CBsI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10Jis1 BellleCTBa (IIPOLIEHTHAs! KOHIIEHTpAalKs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BELIECTB U MX MPEBPAILCHUH;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY ISl COCTaBlieHHs (OpMYJT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEaKIINil;

e OMNpeAeNsITh BAJIEHTHOCTb aTOMOB 3J€MEHTOB B OMHApHBIX COEIMHEHMSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEIMHEHUSX, MPHHAUICKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIUHEHHH 1o (QopMmynaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbica Ilepuoguueckoro 3akonHa JI. . MenneneeBa: 1€eMOHCTpUPOBAThH
[IOHMMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKMX 3JIEMEHTOB OT MX
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nosnoxxeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONKCHIBATh M XapakTepu3oBaTh TabnmuHylo ¢opmy Illeprogumueckoil CcUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: DPa3jinyaTh IMOHATUS «JaBHas moarpymnmna (A-rpymma)» u
«mobounass moarpynna (b-rpynma)», mambie u OosbliMe TEPHOABI, COOTHOCHTH
0003Ha4YeHUs], KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucteMa XMMHUECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS ATOMOB
XMMHMUYECKUX DJJIEMEHTOB (CocTaB M 3aps sjapa, o0llee YHUCIO DIIEKTPOHOB U
pacnpesenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh XUMHUECKHUE JIEMEHThI, HEOPraHUUYECKHE BEIECTBA, XUMHUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMJIOBOMY
shdekry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHWE TPUMEpPaMHM  MOJEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (GopMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peaKkiuu;

MPUMEHSITh OCHOBHBIE OTEPAllUU MBICIUTENILHON NEATENbHOCTH — aHAIU3 M CHHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATU3allNI0, KIACCU(DUKAINIO, BBISBICHUE MPUUYUHHO-
-CIICZICTBEHHBIX CBSI3€d — JJISi M3Y4EHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIuii,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  TO3HaHUS  —  HaOIIOJeHHe,  H3MEpeHHeE,
MOJENTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBII U MBICIICHHBIH);

clie[oBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW MoOcynoil u  jmabopaTopHbIM
o0opy/noBaHHEM, a TaKXke IpaBWiiaM OOpAaIlEHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOTYyYEHHIO
U cOOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB ¢ ONpeAenEHHON MacCOBOM J10Jiel pacCTBOPEHHOTO BEIECTBA, IIIAHUPOBATH
Y TIPOBOJHUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IleNoueh U
KHCIIOT ¢ IOMOIIIbIO HHAUKATOPOB (JIaKMYC, PeHONI(PTaNeHH, METUIIOPAHXK U JPYTHUE).

K xoHiy oOyueHus B 9 kiacce mpeIMeTHblE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOyUarOIUXCsS YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHHA: XUMHUECKHH 3JIEMEHT, aToOM,
MOJIEKYJIA, HUOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
NIEKTPOOTPHULATENBHOCTD, CTEIEHb OKUCJICHMS, XMMHMUYECKas PpEaKlHs, XUMUYeCcKas
CBSI3b, TEIUIOBON 3((EKT peaklnu, MOJb, MOJSIPHBIAH 00BEM, pPacTBOP, DIEKTPOJUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpeaKIM HOHHOIO OOMeHa,
KaTaJln3aTtop, XHMHUYECKOe paBHOBECHE, OOpaTuMble U HeOoOpaTHMble peakiuH,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCIIEHHE€ M BOCCTaHOBJIEHHE, AUIOTPONHs, aM(OTEpHOCTb, XUMHUYECKas CBS3b



TOUKA \!pocm

(KoBajleHTHasi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuu, TMpeAesbHO J0IyCTUMAas
koHueHTpauus [IJIK Bemiectsa;

WJUTIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX IMOHSTHM M MPUMEHSATH 3TH
TIOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHHI;

HCIO0JIb30BAaTh XMMMYECKYI0 CHMBOJIUKY JUISI COCTaBl€HUS (OpMyl BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

OTPENENATh BaJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHYECKUX DJJIEMEHTOB B
COEIMHEHUSX pa3IM4YHOTIO COCTaBa, IMPHHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTalyInyeckasi) B HEOPraHMYECKUX COEAMHEHHUSX, 3apsii HMOHA 1O XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpaxX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAJIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich I[lepuoauyeckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: OMHUCHIBaTh M XapakTepu3oBaTh TabiuyHyto ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie ¥ OOJBIIME TIEPHOJIBI,
COOTHOCHUTh O00O3HAYEHHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tadiuie, C
YHCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX DJIEMEHTOB (COCTaB U
3apsf sapa, o0lee YUCio 3JIEKTPOHOB U paclpeesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B IpeJesiax MallbIX MEePUOJI0B U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE JIEMEHThI, HEOPraHM4YEeCKHUE BEIEeCTBA, XUMUYECKUE
peakuuu (IO YKUCIY U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMJIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENeHEeH OKUCICHHS] XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIME M creuuduyecKkue XUMHYECKHE CBOMCTBA
MIPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBIISATh YPABHEHUSI JIEKTPOJIUTUYECKON JUCCOLMAIIMN KUCIIOT, IIEI0YEH U COJEH,
MOJIHBIE U COKpPAILEHHBIC YPaBHEHUS peaklnii HOHHOTO 0OMEeHa, YpaBHEHHsI peaKiui,
MOATBEPXKIAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKAY BelIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN MOCPEICTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX CTPOEHMS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUM B pa3IMUHBIX YCIOBUSX;

BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEeHTa 1o (hopMysie COeMHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pEeaKIuu;

coOnrofaTh TMpaBWia MOJB30BAHUS XHMHUYECKOW TMOCYIoW ©  1abopaTopHBIM
o0OpyJOBaHHEM, a TaKXKe NpaBUiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C



TOUKA \!pocm

MHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JJA00OPATOPHBIX XUMHYECKHX OIBITOB MO MOJTYYCHHUIO
1 COOMPAHMIO ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTAaB Pa3IMYHBIX BEILIECTB!
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHatr-, Qocdar-,
CWIHKAT-, Cynb(haT-, THIPOKCHJ-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI H3y4CHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHNUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OMEPALMU MBICIUTENLHON NEATENbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IleHne, CHUCTEeMATU3allUI0, BBIIBIEHUE IPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl WM3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUMH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHWA — HaOmIoJeHHWe, U3MEpPEeHHe, MOJIEINpPOBaHHE,
9KCIEPUMEHT (pEabHbI U MBICIEHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

TOUKA \!poc'rA

8 KJIACC
Koan4yecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM NPOrpaMmbl Bceero Konrpoanuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
MPAKTUYECKOM JIEATCIIHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknun https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopon. Ilonsarue 6 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bomopoa.Ilonstue o kucmorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonstue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK

HCOPraHNn4CCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Wroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xummnueckux 3;1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepuonnueckuii 3aKOH U

Ilepnonuueckasa cucrema
p Bu6miorexa [IOK

A .. 7
3 XHMHUCCKHX O/ICMEHTOB J| https://m.edsoo.ru/7f41837¢c

Mennene-eBa. CTpoeHue
aToma

XUMHAYECKAsT CBA3b.
bu6moreka [IOK

3.2 Oxuerensro- 8 1 https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCJIbHBIC pCaKIINN

HToro no pasuein 15 bubanoreka LIOK
PasAEy https://m.edsoo.ru/7f41837¢
bu6. OK
PesepBHoe Bpemst 3 nonoreka L

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

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 08 4 >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugpoBbie
Ne i/ P Konrtpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypchbl
Paspnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIUH
[ToBTOpEHue u yriydienne 3HaHUN bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIesIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] AUCCOIUALIHSL. bu6mmoreka [IOK
1.3 8 1 1
XUMHYECKUE PEAKI[MH B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
21 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK
' anementoB VIIA-rpynmel. 'anorexs https://m.edsoo.ru/7f41a636
p | e 6
' PYIHERL P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
23| ovewernon Vaapymis Ason goctoprnx | 7 ;| BromorealoK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24 OO11ast XxapakTepUCTUKAa XMMUYECKUX 8 1 2 bubnuorexa [IOK



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

TOUKA \!pocrA

aneMeHToB |VA-rpynnsl. Yraepoa u
KPEMHUH U UX COETUHEHUSI

https://m.edso0.ru/7f41a636

Hroro mo pazueny 25
Paznen 3. Merasibl M UX COeAMHEHUS
bu6moreka [IOK
A1 7 4
3 OfmyHe CROKCTEA METAILIOR https://m.edso0.ru/7f41a636
bu6moreka [IOK
2 B i 1
3 aKHEHIINe MeTaUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus 1 OKpy:Kamomas cpeaa
4.1 BemiectBa 1 MaTepuainsl B )KU3HU YEI0BEKA 3 bubmorera [IOK
' - P https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
p 3 bubnuoreka [JOK
C3CPEHOC BPOMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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TOUKA \!poc'rA

8 KUIIACC
N KoJuunyecTBO yacoB Jara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yUYEeHUsS
padoThI padoTsl pecypchl
1 [Ipeamer xumuu. Posie xumun B 1 bubnuoreka [IOK
JKH3HU yesloBeka. Tenma u BerecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM
4 Yuctele BemrecTBa U cMmecu. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «IfaSILCJ'IeHI/IC cﬁeceﬁ (Ha mpumepe 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE dJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bubmorexa OK
https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSHCTBA COCTaBa
10 BelEeCTB. XUMHUUecKas (GopmyIa. bubnuorexa [JOK
BaneHTHOCTD aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTHOCHUTEbHAS MOJICKYJISIPHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edso0.ru/ff0d350c
13 KomnuectBo Bemniectsa. Mouib. bu6mmoreka [IOK
MousipHas Macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SBIICHUS. bu6mmoreka [JOK
XuMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NpOTEKaHUS bubmuoreka [JOK
XUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KOJIMUeCcTBa, MacChl
17 BEIIECTBA IO ypaBHeHI/I;nv; bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIui
Knaccnipmcaunﬂ XUMHUYECKUX BuGmmorexa [OK
18 peaxiuii (CoeAMHEHUS, PA3I0KEHUS,

3aMeleHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

bu6mmoreka [{OK
19 . 06006
DHINCIONEAHCT. 1750 erHHe " https://m.edsoo.ru/ff0d40c4
crCcTeMaTH3alHs 3HaHUH
20 KonTponsnas pabora Nel no teme bubnuorexa [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — .C
21 B(:):nya K;ng BoragOBaneOl\i:Z: u bubmmorexa LIOK
Ayxa. pol https://m.edsoo.ru/ff0d448e
npocroe BeniecTBo. O30H
S o
B e
posa \peaitt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
C 0
23 n:6oocoaTb; r:; fﬁfﬁiﬁiﬁﬁii bubmmorexa LIOK
Patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3 HeKT XuMHIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKITUIX
T .
55| Japromee souaps, enovot &1 bu6inorexa LIOK
P Ay, https://m.edsoo.ru/ffod4c4a
MpeI0TBpAILCHUS
| s o o320
ya p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJa, U3yUeHHE er0 CBOMUCTB»
27 Bonopox — aneMeHT u nmpocroe bubnuorexa [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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BeniecTBo. Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0

28 duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [{OK
Bojiopoja. [IpuMeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCITOTAX U COJSAX Bubmuotexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHust BOAOpOaa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 1o Teme
31 «lPlonyquHe " I():O6I/IpaHI/Ie BOJIOpOJIA Bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
39 Monspabiii 00bEM ra3oB. 3aKOH bubmuorexa [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6béMa, KoauvecTBa
33 BeIlleCTBa rasa 1o er(; HU3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Brruncnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIUU Ha OCHOBE bubmuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUI Ia30B
35 dOu3nyecKknue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [TonsiTHe 00 bubmuoreka [JOK
WHJIUKATOpaX https://m.edsoo.ru/ff0d59e2
37 Bona kak pacTBopuUTEI®. bubnuoreka [IOK

HaceimieHHble 1 HEHACBIIIICHHEIE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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pactBOpbl. MaccoBasi J0Jis BelecTBa
B PacTBOpe

[IpakTnueckas padora Ne 5 o Teme
«IIpuroroBneHue pacTBOPOB ¢

bu6mmoreka [{OK

38
OTpeenEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepHBIX OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBONCTBA bubmuoreka [JOK
OCHOBaHHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Knaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4eHue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIATYpa, BuGmiorexa 1IOK
46 CocoObI NOJTYYEHUs, XUMHUECKHUE

CBOICTBa

https://m.edso0.ru/00ad9474
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TOUKA \!pocrA

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 110 TCMCE

bubmmorexa [{OK

47 «OCHOBHBIE KJIACCHI HEOPraHHMYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
I'eneTnueckas cBs3b MEX
48 KJ1accaMu HeopraHqucxniy bubmmorexa LIOK
B https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 OO6o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HAHUHN https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no teme
50 "OCH(I))BHI)IG KJ‘II;CCI)I HEOPraHUYECKUX Bubnuorexa LIOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
[lepBbie MOMBITKU KIIACCU(PUKAIIUU
51 XI/II\];;I/I‘IGCKI/IX AJIEMEHTOB. ?IOH;TII/Ie 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 Ilepuonnueckas cucrema bu6mmoreka [JOK
XMUMHYECKUX deMeHTOB JI. 1. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 Ilepuropl, rpymnbl, NOATPYIIIBI bubnorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
55 CTtpoeHue IeKTPOHHBIX 000JI0YeK bubnmoreka [JOK

aTOMOB 3JICMCHTOB HCpHOIIH‘ICCKOﬁ

https://m.edsoo.ru/00ada6bc
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cucremsl J[. . MenaeneeBa

XapakTepucTUKa XUMHAYECKOTO

56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa

57 JUISl pa3BUTHSI HAYKU U MTPAKTUKH. [l bubnuoreka [IOK
. MenneneeB — yu€Hblii, earor u https://m.edsoo.ru/00ada96e
IpaKIaHUH

58 DIIEKTPOOTPUIIATETHLHOCTh aTOMOB bubmuorexa [JOK
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

> Horiast XinMirieckas Coash https://m.edsoo.ru/00adac34

60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenrnas nenosnspHas bubmuoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCICHUS bubmmorexa LIOK

https://m.edsoo.ru/00adae28

63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuu https://m.edsoo.ru/00adb076

64 OKucauTenu U BOCCTAaHOBUTEIIH bubmorexa LIOK

https://m.edso0.ru/00adb076

65 KonTtponpHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenue aroma. XUMHUYECKast
CBS3b»

https://m.edso0.ru/00adb486

66 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allKs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC
N KounyecTBo yacoB Jara JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yUYEeHUsS
padoThI padoTsl pecypchl
[lepnoanueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 bubnuorexa [JOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MCHCHHH

2 CBOWCTB XEIMI/I‘IGCKI/IX AJIEMEHTOB 1 Bubnuorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KounTtponsnas pabora Nel mo teme

5 «[loBTOpEHuUe u yroyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 kmacca»

5 Knaccudukarus XuMHUYECKUX 1 bu6mmoreka [JOK
peaKuii Mo pa3IMyHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTHE O CKOPOCTH XUMUYECKOU

7 peaKkiuu. HOHSII?FI/IC 0 TOMOT'€HHBIX U 1 bubmmorexa [IOK

https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaAKIMIX
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TloHATHE O XUMUYECKOM
paBHOBecHU. DakTOpBI, BIUSIONINE

bu6mmoreka [{OK

8 11a CKOPOCTD XHMHHCCIOH peaiind https://m.edsoo.ru/00adc28c
1 TTOJIOXKEHUE XUMUYIECKOTO
paBHOBECHS
9 OKHCIUTETHHO- bubnuorexa [JOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHIESCKOM
10 JII/IC(IJ)OHI/IaHI/II/I?CI/IJIBHBIe U ci1a0ble bubmorera [IOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIe ypaBHEHHSI peaKIuit Bubnuorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTaBICHUI bu6mmoreka [JOK
00 DIIEKTPOJIMTHYECKOM https://m.edsoo.ru/00add5d8
JIACCOINAIIAH
XuUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHHI 00 bubmmorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 [Tonsatue o runponuse conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTrU3aIus bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. bubnuorexa [IOK

«Pemienue SKCIICPUMCHTAJILHBIX

https://m.edsoo.ru/00addbfa
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3aga4»

KonTtposnsHast padota Ne2 mo treme

17 «INEKTPOTUTHYECKAS bubnuorexa [JOK
arccomranisa. XUMUIECKHe https://m.edsoo.ru/00addecO
peaKkInu B pacCTBOPAX»

06 .
18 Xuvmscerote coficrsa a npuvcpe bimorera LIOK
PUMEP https://m.edsoo.ru/00addfe2
xJiopa
X .C
19| snnscexne crofersa, noayueie bumiorera LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IT 6ota Ne 2
20 «IPIEETHZZ;TZIOI;Z;JQ KI:)ICJI::I);[ o Bubnuorexa LIOK
YAeHe . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
B
21| samscexnx peastan, e o bimorera LLOK
PEATIH, A https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE

29 OO01ast XapaKTepUCTUKA SIIEMEHTOB bubnnoreka [JOK
VIA-rpyrmisi https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKALIUY CEPHI.

HaxoxneHnue cepel u e€ bubnuoreka [IOK

23 .

COCIIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMUUYECKUE CBOWCTBA CEPBI
24 CepoBoaopo, CTpoeHHUE, bubnmoreka [JOK

(bl/I3I/IquKI/Ie 1 XUMHWYCCKHE

https://m.edsoo.ru/00ade802
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CBOICTBa

Oxcunpl cepbl. CepHast KUCIIOTa,

25 (uznueckue 1 XuMU4ecKHe Brbmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHUE
XUMUYECKUE PEAKIIUH, JIEKAIUE B
OCHOBE TIPOMBIIIICHHOTO Crocoba
26 MTOJTy4EHUS CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKpYKarollen cpeibl
COEIMHEHUSIMU CEpBI
97 Brruncnenne MmaccoBoi noau bu6mmoreka [IOK
BBIX0/1a TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynnsl. A30T,
28 pacan:)}::r;paHeHHe B IIPUPO/IE bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(buznyecKkue 1 XMuMHUYECKUE
CBOMCTBA
AmMuak, ero pusnueckue u
29 XI/IMI/I‘IeC,KI/Ie C(b];OﬁCTBa MOJTy4YeHHE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adfo04
U IpUMEHEHHE
[IpakTuueckas padora Ne 3 mo Teme
30 «I?IonyquHe aI\I/IDMI/IaKa U3y4eHue bubnnorexa HOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»
31 A3oTHas KucCJoTa, €€ pusndeckue u bu6nmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

TOUKA \!pocrA

Hcnonb30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIBbHBIX

bu6mmoreka [{OK

32 yAobpetii. Xumirieckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcnn pochopa u
33 (bocgof))Haﬂ KI/I(JIIJ'I((i))Ta q)q)plzsn(q\eocme U Bubnuorexa LIOK
N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTRBA, IMOJTyUeHUE
Ucnonb3oBanue ¢pocdaTos B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubmuorexa [JOK
ymoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Vrunepon, pacpocTpaHeHHE B
35 npnpf))n: E)HSHI:ICCKI;)/IG u bubmmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
Y XUMHUYECKUE CBOMCTBA.
36 DKOJOTHYECKHE MPOOIeMbl bubmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYrosbHas KUCHOTA U €€ CONu Bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
IIpaktuyeckas padora Ne 4 o Teme BuGmorexa 1IOK
38 "[lonydeHune yriekucioro rasa.

KauecrBennas pCaKknus Ha

https://m.edso0.ru/00ae027¢
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KapOOHAT-UOH"

[lepBoHauanbHbIEC TOHATHS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiepoia
40 Kpemuwuii u ero coenuHeHust bubmmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.

41 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3ama4 1o Teme «BaxxHeimme https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COCTUHEHUS
KonTtponbhas padota Ne3 no teme

42 <<Ba>1<11){el71m1/1e ieMeTaﬂnm U UX Bubnuorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaJIjI0B. MeTajnueckasi CBsI3b U bu6mmoreka [JOK
MeTaUTnYeCcKas KpUCTaIINIeCKas https://m.edsoo.ru/00ae103e
pemérka. GU3MYecKre CBOMCTBA
METaJLIOB
XHUMHYECKUE CBONCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKUN PsifL bubnnorexa HOK

. https://m.edso0.ru/00ael1156
HaMpsKEHUH METaJIOB
O61ue crnocoObl MOTy4YeHUS BuGmmorexa [OK
45 MetaiuioB. CriiaBbl. Berancienus

10 YpaBHCHUSAM XUMHUYCCKUX

https://m.edso0.ru/00ae1156
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peakuui, €CiiM OJJUH U3 PEarcHTOB
COJICPKUT IIPUMECHU

46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ael1278
bubmmoreka [{OK

47 [enourbre MeTaIL https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUSA U bu6moreka [IOK

KaJIust https://m.edsoo.ru/00ae14b2

49 Illenouno3eMeNbHBIE METAJIIBI — bu6mmoreka [IOK

KaJIbIIMH U MarHHUM https://m.edsoo.ru/00ael15e8

50 Baxneiime coequHEHNS KaJIbIIU bubmorexa [IOK
https://m.edsoo.ru/00ael15e8

51 O6o6nvleHI/Ie U CUCTEMAaTU3aLIUs

3HAHHUH
52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpPaHEHHUS https://m.edsoo.ru/00ae1886
53| "o soms nmerned Enamoreca HOK
P— https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 AmomuiHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHJIA U bubnuoreka [IOK
THJIPOKCUA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmoreka [JOK
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https://m.edso0.ru/00ae1d86

57

OKCI/II[I)I, THAPOKCHUABI U COJIN
xenesa (1) u xenesa (111)

bu6mmoreka [{OK
https://m.edso0.ru/00ae35e6

58

O0001IEHNE U CUCTEMATHA3 AL
3HAHUHI

59

[IpakTnueckas padorta Ne 7.
PGIHGHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 o TeMe «Baxnelmue
MCETAJJIBI U UX COCITUHCHUS)

bu6moreka [IOK
https://m.edso0.ru/00ae3de8

60

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITN OJTNH
W3 PEareHTOB JaH B U30BITKE WIIH
COJICPXKUT IpUMeECH. BbrauciieHus
MacCOBOM JI0JIM BBIXOJIa TTPOIYKTa
peakuu

bu6mmoreka [IOK
https://m.edso0.ru/00ael1750

61

O00011IeHrEe U cUCTEMATU3 AL
3HAHUU

62

KounTtponsnas pabora Ne4 no teme
«Baxneiiue MeTauibl 1 UX
COEJIMHEHUS

63

BemectBa u MaTepuaibl B
MOBCEIHEBHOM KMU3HU YE€JI0BEKa

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50

64

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B pemicHun

bu6nmoreka [JOK
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HKOJIOTUIECKUX MPOOIIEM

https://m.edso0.ru/00ae4270

66 PezepBHbIit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CHCTeMaTH3allKs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allKsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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TOUKA \!pocm

YYEBHO-METOJMYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



TOUKA \!pocu
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