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HOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHK Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMsl 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 U C YUYETOM KOHIICTIINU TPENOJaBaHusI YIeOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma 1o XuMHUHM Ja€T TpEACTaBICHHWE O IEJsIX, OOMmEel CcTpaTernu oOydeHwus,
BOCIIMTAHUS W Pa3BUTHS OOYJaIOIIUXCS CPEJACTBaMU Y4EOHOTO IpEeaMeTa, YCTaHABJIHMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpXKaHHE, MPEeIyCMaTPHBAET pacIpe/ieieHue ero 1o KjaccaM u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IpOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIECTBEHHbBIE
M KadeCTBEHHBIE XapaKTEPUCTUKH COJACPKaHUsS, PEKOMEHIYEMYI0 IIOCIIe0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, TOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, OMpeAessieT BO3MOXHOCTH TpeIMeTa JIIs
peanu3anyu TpeOOBaHUI K pe3ylibTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TakKe TpeOOBaHMIA K pe3yIbTaTaM 00yUeHHSI XUMHH
Ha YypOBHE MeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4EOHO-IIO3HABATEIBHOM
NESTETHHOCTH 00y4aroIIerocs 0 OCBOECHUIO YIeOHOTO COJCpKaHMUSL.

3HaHUE XUMHH CIY)KUT OCHOBOU Ul (POpMUPOBaHHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IIPEJCTaBICHUN O MaTEpUAIIBHOM €JUHCTBE MHUpPA, BXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B IPUPOJE, O MyTAX
pemeHust TI00anbHBIX MpOoOJIEM  YCTOMUMBOIO Ppa3BUTHSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILEBOM U IKOJIOrHYeCKON O€30IaCHOCTH, IPOOIEM 3/IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXHOCTEH Il camMopa3BUTHs U (opMHUpOBaHUS
KYJIBTYpBI TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4yeOHOM  JeATeNbHOCTH,  AKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOM JKM3HM, TaKk M B
poeccuOHaANBbHON 1EATEIbHOCTH;

3HaKOMHUT €O CIEeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPO/BI U YeJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHUSM, K TPUpPOJE, K 4YeNOBEKY, BHOCHUT CBOH BKJAJ B 3KOJIOTHYECKOE OOpa3oBaHUE
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs Crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MEJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAyKH XMMUU Ha ONPE/ICTIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00y4aromMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHIH OPraHu4ecKON XUMHH.
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CtpykTypa colepaHHs MPOrpaMMBbI 10 XHMHH CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuro. CopaepkaHHe CKIAIbIBAETCS U3 CUCTEMbI MOHATUH O XUMHUYECKOM
2JIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYEeCKOW peakuuu. OOe 3T 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 3EKTPOJUTHYECKON AUCCOLMAIIMY BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IIOCIEAOBATENBHO OT OJHOTO YPOBHS K JPYyTroMmy,
BBINIOJIHASA (DYHKIMH OOBSICHEHHS W IPOrHO3MPOBAHUSL CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJYyYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX TMPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kimacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUIM OCHOB XUMUYECKOM HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITeTbHOCTH YeJOBEKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (haKTOB, MOHITHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MTPU U3YYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBAaHMM ¥ PA3BUTUU I[IO3HABATENbHBIX YMEHHH W HX MNPUMEHEHHMH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENLCKON JAEATeIbHOCTH, OCBOCHUHU MPaBHJI 0€30MacHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOIrO 00IIero oOpa3oBaHHs Ba)XHOE 3HAUCHUE
MPUOOpPETN TaKUe 1eIH, KakK:

— (opmHupoBaHUE WHTEIIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPHUHSATUIO DEIIEHUH, CIOCOOHOW amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHOOIIeHHe OOyJaromuxcs K
CaMOCTOSITENIbHOM ~ TO3HABATEJIIBHOW  JESATEIbHOCTH, HAY4YHBIM  METOJaM  IO3HaHWs,
(hopMUPYIOITUM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH,

— olecrieyeHue YCIOBMH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pazHoOOpa3HON AeATeIbHOCTH, TMO3HAHUS M CAaMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHITHH ), UMEIOIUX YHUBEPCAIIbHOE 3HAYCHHE IS Pa3IMYHBIX BUOB JIESATEIBHOCTH;

— (hopmupoBanue odmel GpyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
YHclie YMEHUH OOBSICHATh M OLICHUBAThH SIBIICHUS OKPYXKAIOIIETO MHUpPA, UCIONB3YS 3HAHHS U
OTIBIT, TMOJIyYEHHBIE TPH HW3YYCHHUH XHUMHH, MPUMEHSATh HUX TpPU pElIeHuu mpodieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,
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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 CAMOKOHTPOJIIIO I CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduIs ¥ HAMPABJICHHOCTHU JAJIbHEUIIIEro 00ydeHuUs.

OO61iee 4KCiIo 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).

COIEP KXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSITHS

[Ipenmer xumuu. Posib XMMUM B KW3HU 4YEIOBEKa. XMMHS B CHCTeME Hayk. Tena u
BemniecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe cocTtosiHue BemiecTB. [loHsiTue 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. OTHOCUTENNbHAA aToMHas Mmacca. OTHOCUTEIbHAST MOJIEKYISIpHAS
Macca. MaccoBasi A0J1s1 XMMUYECKOTO JIEMEHTa B COSMHEHUH.

KonunuectBo BemectBa. Monbs. MomsipHass macca. B3aumocBsi3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€rel mo opMynaMm XUMHUYECKUX COCAMHEHUN.

Ouznyeckue U XUMHUYECKUE SBJICHHsS. XUMUYecKas peakuus U e€ NpU3HaKu. 3aKOoH
COXpPaHEHHUs MAacChl BEIIECTB. XuMuyeckue ypaBHeHHs. Kinaccudukanus XuMu4eckux peaxiuit
(coenuHEHHMS, pa3JIoKECHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYJOH, MpaBmiiaMud paboThl B JabopaTopuu U mpuéMamu
oOpaiieHus ¢ nabopaTOpHBIM OOOpYIOBaHMEM, HM3YYEHHE W ONUCaHuEe (PU3MYECKUX CBOWCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHNe hu3nuecKuX (TIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYNKE, KATIEHUE M KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHNE MEIHOMN MPOBOJIOKH, B3aUMO/JICHCTBIE MeJla ¢ KUCIOTOH) sIBIeHUi, HaOIr0AeHe
U ONHCAaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakiuil (pa3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHMHM, B3auMojeicTBue kene3a ¢ pactBopoM coiu menu (ll), usydenme cmocoOos
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHHUE, BHIAPUBAHUE, AUCTUILIALNA,
xpomatorpadus, TpOBEeIEHHWE OYUCTKA TOBAPEHHOW CONHM, HaOMIOJEHHE | OIHCaHUE
pe3ylbTaTOB MPOBEJICHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS Macchl, CO3JaHUE
Mo/Iesie MOJIEKyI (IapOCTEePKHEBBIX).
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Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKNX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEILIECTBO.
Haxosxnaenne xucimoposia B npupoje, GU3NuecKue 1 XMMHYECKHE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne xkucnopoga. CrocoObl TOMYYEHHs KHUCIOpOJa B J1a0OpaTopuu H
npoMBIIUIeHHOCTH. KpyroBopoT kucimoponga B mpupozge. O30H — aJuIOTPOIHAS MOIUPHKAIHS
KHCJIOPOJ1a.

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

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokneHue Boxopoda B IMPUPOJE,
(u3nyecknue 1 XMuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CrIOCO0BI 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. KpyroBopoT Bojabl B mpupoje. 3arpsizHeHue NpUpOAHbIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BO.

Knaccudukanus wHeopranuueckux coenuHeHnid. Oxcuapl. Krnaccudukamuss OKCHIOB:
coJyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszytomue. HoMenkmarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne okcuaos.

OcnoBanus. Knaccudukanus ocHoBaHWN: MIEMOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. dusznueckne M XMMHUYECKHE CBOWCTBAa OCHOBaHwil. l[losydenue
OCHOBaHUH.

Kucnotsl. Knaccudukamnus kucnor. Homenknarypa kucior. Ouzndyeckue U XUMHUYECKUE
cBoricTBa KucnoT. Pan akrusHoctu MetaiioB H. H. bekerosa. Ilosryuenne kucior.

Conu. Homenkiarypa cosieil. @uszndeckue U XuMuU4eckre cBoictBa cosieil. [lomydyenue
COJIEH.

I'eneTnueckas CBSI3b MKy KJIaCCAaMH HEOPTraHUYECKUX COEAUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE ONpE/IEICHNEe COJIepKaHus KUCIOpoia B BO3AyXe, MOJyueHue, coOupanue,
pacrmo3HaBaHHEe M HM3y4yeHHE CBOMCTB KUCJIOpOJa, HAOMIOJCHHE B3aUMOJICWCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MPEKpallleHUs ropeHus (mmokapa), 03HaAKOMIICHHUE C
oOpa3lilaMi OKCHJOB W ONHCAHHE HX CBOICTB, MOJy4eHHE, cOoOWpaHHe, pacro3HaBaHHE WU
U3y4eHHEe CBOWCTB BOJOpojaa (ropeHue), B3auMojeicTBHe Bojopoaa ¢ okcumom wmemd (1)
(BO3MOKHO HCTOJIB30BaHUE BHAEOMATEpUaoB), HAOMIOAEHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 Momb, WccnenoBaHne OCOOCHHOCTEH pPacTBOPEHHUsS BEUIECTB C PA3NUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIEHHON MAacCOBOM J0JIEW pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHCTBUE BOABI C MeTallaMH (HaTpueM M KaJbIlieM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), UCCIIEIOBaHNE 00pa3I[0B HEOPraHMUYECKUX BEIIECTB Pa3NUYHBIX KJIACcCOB,
HaOO/IeHNEe M3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHCIOT W IIENOYEH, H3ydCHHE
B3aumojieiicTBusl okcuna menu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, IMOJYy4eHHE 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 xummuuyeckux sjaemeHtos I, W.
MenpgesieeBa. CTpoenne aToMOB. XUMU4ecKas ¢Bsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie TONBITKM KJIACCU(PHUKAMA XUMHUYECKHX dyieMeHTOB. [loHsitue o Tpymnmax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMEIbHBIE METAILIBI, TAJOTE€HBI, UHEPTHBIE 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 rpynnbel. PU3WYECKUN CMBICI
MOPSAJIKOBOTO HOMEpA, HOMEPOB MEPHO/IA U TPYIIIBI JIEMEHTA.

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

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

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

Xumuyeckas CBA3b. KoBaneHntHas (momsipHast u HEMOJISIpHAas) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX A1€MEHTOB. IOHHAs CBS3b.

Crenenb  oxucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE — peakiuu. IIponecchr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKHUCINUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
LMHKA C pacTBOpaMU KHUCIOT M IIEJIOYEH, IPOBEIECHNUE ONBITOB, WIUTOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEAKIIUU Pa3I0KEHUs, COCTUHEHHUS).

Mescnpeomemmnule ceasu

Peanuzanus MexnpeaAMETHBIX CBSI3€M MPU U3YYEHUH XUMUU B 8 KIIACC€ OCYILIECTBISAETCA
4yepe3 MHCIOJb30BaHME KaK OOIIUX eCTECTBEHHO--HAYYHBIX TOHITHH, TaKk U MOHATHI,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO--HAYYHbIE TOHATHSA: HAYYHBIH (DakT, TUmoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHHTe3,  KilacCUpHKalus,  MEePHOAUYHOCTh,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, MOJEIIb, SBIICHHE.

®usnka: Marepus, arToMm, D3JEKTPOH, HIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYNA, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TeNO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKHe BETUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
38351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIMaeMbl€, TOIIUBO, BOJHBIE PECYPCHI.
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9 KVIACC

BemecTBo M XuMH4ecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenros [l M.
MenneneeBa. CrpoeHne aTroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajlus, KaJbLUs U HUX COCIUHEHUH B COOTBETCTBUHU C
II0JIOKEHUEM 2JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3U. THUNBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUYECKOW 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 peakuil Mo pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYacTBYIOIIMX B pPEaKIUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, M0 HU3MEHEHHIO CTereHel
OKHUCJICHUS XMMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, M0 YYacTHIO KaTajau3aropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonatne o ckopocTH XUMHUYECKOU peakiuu. [ToHsTHEe 00 O0OpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peaknusx. lloHsaTue o
katanmse. IloHatme o xuMmuyeckom paBHOBecud. DakTopsl, BIMAIOLIME HA CKOPOCTbH
XUMUYECKOH peakUy U MOJ0KEHUE XUMHUECKOTO PaBHOBECHSL.

OKUCIINTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBMUTENBbHOM peakiuu. CocTaBleHUE YPABHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/A JIEKTPOHHOro OanaHca.

Teopust >MeKTPOINTHUECKON AUCCOLMALMU. DJIEKTPOIUTHl U HEAIEKTPOJIUTHI. KaTnonsl,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C Pa3IMYHbIMM BHUJAAMU XUMHUYECKOM CBS3H.
Crenenp auccounanuu. CuibHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcCilOBUSI NMPOTEKaHMs peakluil HOHHOro oOMEHa, IOJIHbIE U
COKpalll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoicTBa KHCIIOT, OCHOBAaHMH U COJIeH B cBeTe
IPEJCTAaBICHUNA 00 3JIEKTPOJUTHUYECKONW Jucconuanui. KauecTBeHHble peaklMM Ha HOHBI.
[TonsiTue o ruapoan3se conen.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pEaKkUUu OT BO3JACHCTBHS Pa3IMUYHBIX
(bakTOpOB, HCCIIEAOBAHUE 3JIEKTPOINPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa JUCCOLMALUN
KHCJIOT, IIejao4Yed M cojeid (BO3MOJKHO HCIIOJIb30BAaHUE BHUJIEO MAaTepHalioB), INPOBEACHUE
OMBITOB, WIIIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHME Tra3a, o00pa3oBaHME BOJbI), OIBITOB, WIIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKUuil (FOpEeHHE, peakUuu pa3lokKeHHs, COEAUHEHHS),
pacrno3HaBaHME HEOPraHWYECKMX BELIECTB C IIOMOIIBIO KAauyeCTBEHHBIX pPEaKIMH Ha HOHBI,
pELIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauubl 1 MX cOeJUHEHHSA
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OOmiass xapakrepucTuka TajnoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBA Ha TpUMepe xXJopa (B3auMOJEHCTBHE C MeTaulaMH, HEMETaJlIaMH,
menoyamu). XsopoBogopon. ConsiHas KHCIIOTa, XWMHYECKHE CBOWMCTBA, IOJIyYCHHE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOpOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeline XJIopuabl
Y X HAXOXKACHUE B TIPHPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pU3MUECKHe CBOWCTBA MPOCTBIX 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, PU3NYECKHEe M XMMHUYECKHE CBOICTBA
(oOmme Kak TPENCTaBHTENS Kiacca KHUCIOT H CIEHU(pHUEcKUe). XUMHUYECKUE pEeaKiu,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHcIoThl. [IprMeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCNWHEHWH B TMpHpOoJEe. XHUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cephbl (KUCIOTHBIE IOXIW, 3arpsS3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLCHUSI.

OO6mrass xapakrepuctuka dieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUSA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHAK, ero (U3NYECKUe U XUMUUYECKHUE
CBOMCTBa, NMoty4ueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THasi KUCIIOTa, €€ MOJIydyeHue,
¢busznueckue M XUMHYECKHE CBOiicTBa (0OIIMEe Kak MpEeACTaBUTENsl Kiacca KHUCIOT H
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoopenuii. XuMuueckoe 3arpsa3HeHHe OKpYXarouleil cpeibl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Dochop, amioTpomHble MOAUPUKAIIH
dbocdopa, dusndyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XMMUYECKHE CBOMCTBa, moiyueHue. Mcmonb3oBanue ¢(ochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHUs. YTJepo]l, alUIOTPOIHbIe MOIU(UKALINN, PACIPOCTPAHEHUE B
npupoje, pusnveckre U XuMHIeckue cBoictBa. Axcopouuns. KpyroBopor yriepoaa B npupoe.
Oxcunpl yriepoja, ux puznyeckre U XUMHUYECKHE CBOMCTBA, NecTBHE HA XKHUBbIE OPraHU3MBI,
HOJIydeHHE U MPUMEHEHHEe. DKOJIOTMYeCKHe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a IJ100aJbHOTO MOTEMJICHUs KIUMaTta, MapHUKOBBIM 3¢ eKT. YroyipHas KUCIOTa U €€
CONM, WX (U3MYECKHe W XMMHUYECKHE CBOICTBA, MOJydyeHHE M TNpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHbIEe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEAMHEHHSX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJEH, 3TaHOJI, TJIMLEPHUH, YKCycHas kuciora). [IpupoaHbie
UCTOYHHUKH YTJIIEBOJOPOJOB (Yrojib, HMPUPOAHBIA ra3, HedThb), MPOAYKTHl HX IepepaboTKu
(OeH3uH), UX pOJIb B OBITY U POMBILUIEHHOCTH. [IoHATHE O OMOOTHYECKH Ba)KHBIX BEILECTBAX:
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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 mnpexacraBienuss 00 okcuae kpemaus (1V) u
KpeMHueBoil kucinote. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxknelinue
CTPOWTENBHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0€30MacHOTO UCNOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEHEBHON K U3HHU.

Xumuueckuit IKcnepumenm:

M3y4YeHHE 00pa3lioB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHON KHUCIIOTHI, IIPOBEACHUE
KaueCTBEHHBIX pPEaKIMi Ha XJIOPUA-HOHBI M HAONIOJACHHE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYECKue M XMMHYECKHE CBOICTBA rajoreHOB U MX COEIUHEHUN (BO3MOXHO
HCII0JIb30BAHNE BUIEOMATEPHUAIOB), O3HAKOMJIEHHE € oOpa3laMu XJIOpUAOB (TajloreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATEepHaJIOB), HAONIOJCHWE Tpoliecca OOyraWBaHHS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KMCIIOTHI, U3ydeHHE XUMUYECKHX CBOWCTB pa30aBiIeHHON CEpHOM
KHUCJIOTHI, TIPOBEJICHHE KAaueCTBEHHOI peaklMHM Ha cynb(arT-uoH U HaONIO/IeHWE MpH3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (DPU3UYECKUMH CBOMCTBAMHU a3oTa, Gocdopa U MX coeAMHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIOB), 00pa3aMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUME M U3YYEHHE CBONCTB aMMHaka, IpPOBEJICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U QocdarT-HOH M H3YYEHHE NPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbIO (BO3MOXKHO
HCIOJIb30BAHME BUJICOMATEPUANIOB), M3yYEHHE MOJIENeH KpUCTAUIMYECKHX PEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOIUU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cooOrupaHue, pacrno3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKHCIOrO rasza, MpOBEJCHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CIWJIMKAT-HOHBl W HW3Y4YE€HHE IMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMIICHHE C MPOIYyKIIHeH
CHJIMKATHON MPOMBINIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o Teme «Bakneliue
HEMETAJLIbl U UX COCTUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XHMUYECKUX DJJEMEHTOB — METANIOB Ha OCHOBaHUHM HX
nonoxxkenus B [lepuoanueckoit cucteme xumudeckux anementoB /. 1. MenneneeBa u ctpoeHus
atomoB. CtpoeHue MeTawioB. MeTaliMueckas CBS3b M METAIMYECKas KPHUCTaIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN Pl HanpsDKeHUH MeTamioB. PU3MYecKue U XUMHYECKHUE
cBoiicTBa MeTayioB. OOmue crnocoObl moxydeHus MeTaioB. [loHATHE O KOPpO3WU METaNIOB,
OCHOBHBIE CTIOCOOBI 3alIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyTYH, TIOPATIOMUHHHN, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[lenounble MeTaNIbL: TIOJIOkKEHUE B [leproanyueckoi cucreMe XMMUYECKUX 3JIeMeHTOB /1.
N. MenpneneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHUE B mpupoje. Puznueckue U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUIAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COEIUHEHUIA.

[[leoyHO3EMENBHBIE METAUIBI MAarHUM W KalbLMil: MNoJiokeHue B Ilepuoamueckoi
cucreMe xuMuueckux anemeHtoB JI. M. MenzeneeBa, cTpoeHHE HMX aTOMOB, HAaXO0)KJIEHUE B
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npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl M Kajablus. BaxHeline coeauHEHUS
KanpLus (OKCHUJI, THAPOKCU, coyin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ yCTpaHEHUS.

AmoMuHM: mosokeHue B llepuonnueckoi cucreme XMUMHYECKUX 3ieMeHToB /J[. .
MenpeneeBa, CTpOCHHE aTOMa, HaxoJeHue B mpupoje. Ousnyeckue U XMMUUECKHE CBOWMCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckort cucreme xumudeckux osaemeHtos [l .
MemnpeneeBa, CTpO€HHE aToOMa, HaxoJIeHue B mpupoje. dusnyueckue U XUMHUUECKHE CBOMCTBA
xene3a. Okcunpl, Tuapokeussl u conu kenesa (1) u xenesza (ll), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuii IKCnepumenm:

O03HAaKOMJIGHHE C O0Opa3laMyd METaUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3y4eHUE Pe3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HKCIOJB30BAaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJICHCTBUSI OKCHJIA KAIBIUS M HATPHUS C BOJOM (BO3MOYKHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB), HWCCJICIOBAHUE CBOWCTB KECTKOW BOJBI, MpOIlECCa TOPECHHs IKeje3a B
KHCJIOpoJie  (BO3MOXHO  HWCIIOJB30BAHWE  BHICOMATEPHAIIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, Kajlbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), memu (1), HabiroeHKEe W OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHS,
KaJusl U KaJblKs (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUAOB), UCCIEOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJA aJTIOMUHMS U THIPOKCHA IMHKA, PEIICHUE dKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelne MeTalyIbl U UX COCTUHEHUSD.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa 1 mMartepuainsl B MOBCEJHEBHOW JKU3HU YelIOBEKa. be3onmacHoe MCHOJIb30BaHUE
BELIECTB M XUMHUYECKMX peakuuii B ObITy. llepBas moMomip Mpy XUMHUYECKHX OXOrax u
OTpPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarollei cpeabl (MpenenbHas JomycTuMasi KOHIEHTpalus
BemecTs, naiee — [1JIK). Poias XxuMun B perieHun 3KOJIOTHIECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAILIOB, MOJIMMEPHbIE MaTEPHAIIBI).

Mescnpeomemmnule ceasu

Peanuzaius MexnpeaMETHBIX CBSI3€M MpPU U3YYEHUHM XUMUU B 9 Kilacce OCYLIECTBISAETCA
yepe3 UCMHOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUN, Tak U MOHSATHIH,
SIBJISIFOLLIMXCSI CACTEMHBIMU JJIs1 OTAEJIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TeOpus,
aHalW3,  CHHTe3,  KilacCUpHKalus,  MEePHOAUYHOCTh,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®u3nka: Marepus, aToM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3aps], NPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPHUCTAJUIMUECKash peméTka, CIUIaBbl, (U3NYEeCKHe BEJIMYUHBI,
€AVHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunres, apixanwe, Ouocdepa, dKocucTEMa, MUHEpaIbHBIE YIOOpEHUS,
MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MTATEIbHbIE BEIIECTBA.
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I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIE TMOPOJBI, TIOJE3HBIC
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.
INJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3YNIbTAaThl OCBOCHHS IIPOrPpaMMbl OCHOBHOTO OOMIEr0 00Opa3oBaHHS
AJOCTUT'AKOTCA B XOJI€C 06y‘I€HI/I$I XUMHUH B €AUHCTBC y‘-Ie6HOI>i U BOCIIUTATEILHOMI ACATCIBHOCTU B
COOTBCTCTBUHN C TPpaaAUuLIMOHHBIMU pOCCI/IﬁCKI/IMI/I COINOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMM, IMPHUHATBIMU B O6HICCTBC npaBujiaMM U HOpMaMu INOBCIACHUA U
CIIOCOOCTBYIOT MPOIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COMAIN3AIMN O0YJarOIIUXCS.

JIM4HOCTHEBIE PE3YIbTATBI OTpaAXKAOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA
CHUCTEMOU MO3UTHBHLIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTHU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHsS] XMUMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJCTh OCTOBEPHOW MH(OpPMALUCH O MEPEIOBBIX AOCTHKCHUSAX M OTKPBITHUAX
MHUPOBOM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MHpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:

NpPE/CTABICHHUS O COLMAIBHBIX HOpPMax M MPaBHIAX MEKJIMYHOCTHBIX OTHOIICHHN B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO HOJIC3HOH,
y4eOHO-UCCIIeI0BATEIbCKON, TBOPYECKOW W APYIMX BHIAX JCATCIBbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHO IESATEIbHOCTH MPH BBIOJHEHUH Y4eOHbBIX, TO3HABATEIBHBIX 337124,
BBIMOJHCHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B MPOIECCe ITOM ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEICHHE M MOCTYIIKA CBOMX TOBApHUINEH C TO3WIMA HPABCTBEHHBIX M
MPABOBBIX HOPM C Y4ETOM OCO3HAHHS MOCIIEACTBHUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHUPOBO33PEHYECKHE  MPEACTABICHHUS O  BEHICCTBE W XHUMHUYECKOW  PEakIlvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAYKH W COCTABISIOIIAEC OCHOBY IS
MOHUMAHUS  CYIIHOCTH HAy4YHOW KapTHHBI ~MHpa, MOpPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AaUMOCBA3SX YeIOBEKa C MPUPOJHOU CPEmoi, 0 posin
XAMHH B TIO3HAHUHU 3THUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeIbHbIE MOTHBBI, HAlpaBJICHHBIC HA IOJyYeHHE HOBBIX 3HAHUM MO XUMHH,
HEOOXOMMbIe ISl OOBACHEHHS HAOIIOMaeMbIX MPOIIECCOB W SIBJICHHM, MMO3HABATEIHLHOM,
UH(POPMAIIMOHHOW W YUTATEIbCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN JINTEPaTypoOi, JOCTYIMHBIMH TEXHHYECKMMHU CpPEICTBAMU
HH(POPMAIIMOHHBIX TEXHOJIOTHI;
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MHTEpeC K OOYYeHHMIO W TIO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHONW M MCCIEIOBATEIBCKONW AEATEIIEHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 >KU3HM, OCO3HAHHE IIOCIEICTBUN U HENPUSATHE BPEIHBIX
MpHUBbIUEK (YHOTpEONEHUsI alKoroJjisi, HapKOTHKOB, KypeHHUs), HEOOXOIMMOCTH COOIIOACHUS
mpaBuyl 0€30MaCHOCTU TMPH OOpAIEHUH € XMMHMYECKMMHU BEIeCTBaMU B OBITY M peabHOM
KHU3HU;

5) Tpy/Z10BOT0 BOCTIUTAHUS:

MHTEPEC K MPaKTHYECKOMY M3YyUeHUIO0 Nnpodeccuil u Tpyaa pa3iMyHOro poja, yBaxeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM MAESITETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
MPEeIMETHBIX 3HAaHUH 10 XWMHUHW, OCO3HAHHBIH BHIOOp WHAWBUAYAILHOW TPACKTOPHUHU
MIPOJIOJKEHHUST 00pa30BaHUA € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONU NEeATEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHCS B MPOGECCUOHATIBHOMN CPEIE;

6) 9K0JIOrHY€eCKOr0 BOCIUTAHUA:

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3eMmie,
OCHOBE €€ CYIIEeCTBOBaHMs, NOHMMaHHE LIEHHOCTH 3JI0pOBOrO M 0Oe30macHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3NYECKOMY M IICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEUIECTBAMH,
a TaKkXKe B CUTYalMsIX, YTPOKAIOIIMX 310POBBIO U XKHU3HH JIHO/IEH;

CIOCOOHOCTH NPUMEHSATh 3HAHUA, NOJydaeMble NMPU M3YyYEHUU XUMHHU, Ui PELICHMS
3aJau, CBSI3aHHBIX C OKPY’KAIOUIeH NMPUPOTHON CPenoH, A1l MOBBILIECHUS YPOBHS 3KOJIOTHUECKON
KYJIBTYpBbl, OCO3HAHM INI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM U MyTe UX pelieHus
IIOCPE/ICTBOM METOJI0B XHMUH, SKOJIOTUYECKOTO MBIIUIEHHS, YMEHUSI PYKOBOJICTBOBAThCA UM B
[103HABaTEIbHOMN, KOMMYHUKATUBHOMN U COLMAJIBHOM MIPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeranpenaMeTHBIX Ppe3yJbTAaTOB BBIIENSIOT 3HAYMMble A1 (OpMHUpPOBaHUS
MHUPOBO33pEHUS OOILEHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, MPUHLMII, TUNoTe3a, (akrt, cucrema,
Ipolecc, IKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJIIOT Ha OCHOBE 3HAHUH U3 ATUX MPeIMETOB (hOPMHUPOBATH IPECTABICHUE O
LIEJIOCTHOM Hay4HON KapTHHE MHUpa, U YHUBepcalbHble yyeOHble AEHUCTBUs (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PEryJasTHBHbIE), KOTOpble oOecrnednBaoT (pOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHON AEATEIbHOCTH.

ITo3HaBaTe1bHbIE YHHBepcaJbHbIE YieOHbIe el CTBHSA

ba3oBrble 1ornyeckue 1eHCTBUA:

YMEHHUS HCIMONb30BaTh NPUEMBI JIOTMUECKOTO MBIIUIEHUS TpPU OCBOCHMM 3HAHUIL:
pacKpeIBaTh CMBICH XHMUYECKUX TOHATHH (BBLACTATH MX XapakTepHble MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C APYTUMH MOHITHIMU), UCHOJIB30BATh HOHATHUS Ul OOBSCHEHUS
OTIENbHBIX (DAKTOB W SBJICHHUH, BBIOMpATb OCHOBAHUS M KPUTEPUU JUIS KiIacCU(UKAIMH
XMMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUil, ycTaHABJINBATh IPUYMHHO -CIICZICTBEHHBIE CBSA3H
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MEXIy 0OBEKTaMHU U3YYCHUsI, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTyKTHBHBIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHHUS;

YMCHHE TMPHUMCHSTH B IMPOIECCE MO3HAHMS MOHATHS (NPEeIMETHBIC M METaIlpPeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, WCIIOJIb3yeMble B XHMHH, MPEOoOPa3oBBIBATH HIMPOKO
MIPUMCHSICMBIC B XHMHH MOJICIbHBIC TIPEICTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI DJIEMEHTA),
XUMHAYeCKass ¢GopMysia W YpaBHCHHE XHMHUYECKOHW pEakuu — TMpPU PEHICHHH Y4eOHO-
MO3HABATEBHBIX 33/a4, C Y4Y6TOM OTHX MOJCIBHBIX TIPEJCTABICHUN BBISBIATH U
XapaKTepPU30BaTh CYIICCTBCHHBIC MPU3HAKA H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIESCTB U
XUMHYECKUX PEaKIU, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYNHHO-CIICACTBCHHBIC CBS3H U
MPOTUBOPEYHS B M3y4aEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBble uccienoBareibcKkue 1edCTBUS:

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA ITO3HAHUSA, a
Takke B KadeCTBE OCHOBBI Ui (OPMHUPOBAHUS THIOTE3BI IO MPOBEPKE TPABHIHLHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MPUOOpETEHNE OTbBITA 1O IUIAHUPOBAHUIO, OPraHHW3AIlMU U TPOBEJACHHUIO YICHHUSCKHUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM TPOIIecca, CaMOCTOSITEIHHO MTPOTHO3UPOBATH €T0
pe3yibTar, (GopMyITHpOBaTh OOOOIICHHS W BBIBOJBI MO pe3ylbTaTaM IMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTIAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3TMYHBIX BUIOB
1 GOPM MPECTABIICHUS, TOJTy4aeMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPaBOYHBIE TMMOcoOWs, pecypchl MHTepHeTa), KpUTHYECKU
OIICHUBATh MMPOTHUBOPECUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh Pa3JIMUHbIC METOIbI U 3aIPOCHI MPH TIOUCKE U 0TOOpEe MH(OpMAIHK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHHUSI YYEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTPENENEHHOTO THUIA, MPHOOPETEHUE OIbITa B OOJACTH KCIOJIb30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCIIOJIB30BAHHS Pa3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (OpPMY MpeICTaBJICHUS
uHGOpMAIIMKA W WILIIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECIOXKHBIMU CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHUE HCIIOJIb30BaTh U aHAJIU3UPOBATh B TIpollecCe YYEOHOW M HCCIICA0BATEIbCKOU
JEATEIbHOCTH UH(OPMAIIHIO O BIHUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMmyHukaTuBHBIE YHUBEpcaIbHbIE y4eOHbIe 1eliCTBHUS:

yMEHMsI 3a7aBaTh BOMPOCH (B XoJe auajora W (WIM) JOUCKYCCHHM) IO CYIIECTBY
obcyxgaemMoii Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTEIBHO BBITIOTHEHHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUsI IPEACTABIATh MOJTyYeHHbIE PE3yAbTaThl TO3HABATEIBHON AESITETLHOCTU B YCTHBIX
M THUCHBMEHHBIX TEKCTax; JeJaTh TMPE3CHTAIUI0 PEe3yabTaTOB BBIMIOJHEHUS XHMUYECKOTO
JKCIEpUMEHTa (J1a0OpaTOPHOTO OMBITA, JTAOOPATOPHOM pabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YU€OHOTO MPOEKTA);
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yYMEHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IMO3HABATEIBHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHUHM BO3HUKAIOIIMX IMPOOJEM Ha OCHOBE y4éra
OoOIMMX WHTEPECOB M COTJIACOBAHMS MO3MIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX JAEUCTBUM, ONpeAEICHIUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasitTuBHbIe yHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHE CAMOCTOSITENIbHO ONPEAENATh LENU IeSTENIbHOCTH, MIIAHUPOBATh, OCYLECTBIISATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATENBbHOCTh, BBIOMPATH
Haubonee HPQPEKTUBHbIE CHOCOOBI pemieHus y4eOHbIX M TO3HABaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh IPEUIOKEHHBIM aJITOPUTM JEUCTBUH NpPH
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHsIX, OL[EHUBATh COOTBETCTBHUE IMOJIyUEHHOTO PE3yJibTaTa 3asBIIEHHON 1€y,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpe/jiaraéMble B YCIIOBUHU 3a/1aHUH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB 10 OCBOEHHUIO 00S3aTENBHOTO COJEPKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHONl pabodeld mporpaMMoil, BBIAEISIOT: OCBOEHHbBIE
OOyJaroIMMHUCSA HaydHbIC 3HAHHS, YMEHHUS M CIOCOOBI JCUCTBHUH, crnenupuIecKue s
IpeaMeTHON o0nacTi «XuMUs», BUIbl JEATEIBHOCTH IO IOJIyY€HHIO HOBOIO 3HAHHUSA, €ro
MHTEpIpEeTaluy, IpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLUsIX.

K xoHiy oOyuenus B 8 kiacce mpeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIIMXCS 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, MOJISIpHAs Macca, MaccoBas A0S XUMHUYECKOTO
9JIEMEHTa B COEIMHEHMM, MOJIIPHBIM OOBEM, OKCUZ, KHUCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl Peaklys, KiIacCupuKarms
peaKuMii: peakuy COCAMHEHUS, PeaKuK Pa3JIOKEeHUs, PEaKIIMU 3aMEeLeHUs, peaKIu
oOMeHa, 9K30- ¥ 3HJ0TEPMUYECKHUE PEAKLIUH, TEIIIOBOM 3P (PEKT peakiuu, 1Ipo aToMa,
JIEKTPOHHBIA CIIOM aToMma, aTOMHas OpOUTalb, PaJUyC aTroMa, XUMHUYECKas CBS3b,
MOJIApHAsi M HENOJISIpHAsi KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10Jis1 BeleCTBa (IPOLIEHTHAs! KOHLEHTPAlKs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH W NPUMEHATH 3TH
MOHATHUS MPU ONUCAHUY BEIIECTB U UX MPEBPALLCHUH;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY JUIsI COCTaBlieHHs (OpMYT BELIECTB U
YPaBHEHUHN XMMHUYECKUX PEaKIINi;

e OMNpeAeNisITh BAJIEHTHOCTb aTOMOB 3J€MEHTOB B OMHApHBIX COEIMHEHMSX, CTEIEHb
OKHCIICHHUSI DJIEMEHTOB B OHMHApHBIX COEIMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTpeNieNIEHHOMY KJacCy COEIUHEHMH 1o QopMmynaMm, BHJ XHUMHYECKOW CBS3U
(KoBaJIeHTHAs M HOHHAS) B HEOPTAHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbici Ilepuoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTpUPOBAThH
[IOHUMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKMX 3JIEMEHTOB OT MX
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nosnoxxeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONKCBHIBATh M XapakTepu3oBaTh TabmmuHylo ¢opmy Ileproguueckoil cUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: DPa3jinyaTh IMOHATUS «JaBHas moarpymnmna (A-rpymma)» u
«mobounass moxarpynna (b-rpynma)», Mmanbie u OosblMe TEPHOABI, COOTHOCHTH
0003Ha4YeHMsl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS ATOMOB
XMMHMUYECKUX DJJIEMEHTOB (CocTaB M 3aps sjapa, o0llee YHUCIO DIIEKTPOHOB U
pacnpesenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATH XUMHUECKHUE IEMEHThI, HEOPraHNUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMJIOBOMY
sbdexry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHWE MpUMEpaMH  MOJIEKYISPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHii;

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

MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATENbHOCTH — aHalIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMaTH3alMI0, KIacCU(PUKAINIO, BBISIBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€d — JJIS M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIuii,
€CTeCTBEHHO-HAY4YHbIE  METOJbl  TO3HaHUS  —  HaOIIOZeHHe,  H3MEpeHHe,
MOJENTUPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBII U MBICIICHHBIN);

clieIoBaTh IMpaBWJIaM TIOJB30BAaHUS XUMHYECKOW TMOCyaoil u  1abopaTopHBIM
o0opy/noBaHHEM, a TaKXke IpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU TIO BBITIOJHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOTYyYEHHIO
U CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOpPOAA M KUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM 0Jiel pacCTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U TIPOBOJHUTH XUMHUYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIeNoUeh U
KHCIIOT ¢ IOMOIIBIO HHAUKATOPOB (JIaKMYC, eHONIPTaNeuH, METUIIOPAHXK U JPYTHUE).

K xoHiy oOyueHus B 9 kiacce MpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(QOPMUPOBAHHOCTD y OOyUarOIUXCS YMEHHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHHA: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
EKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMsS, XMMHUYECKas PpEeaklHs, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJIb, MOJSIPHBIH 00BEM, pacTBOp, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpEeaKIMu HOHHOTO OOMEeHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE pEaKIHH,
OKHCJIMUTEIbHO-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, IMpeAeiabHO JO0IMyCTHUMAas
koHueHTpauus [IJIK BeniecTsa;

WJUTIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX IMOHSTHM U MPUMEHSATH 3TH
TIOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

HCIO0JIb30BaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlI€HUS (OpMYJN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

OTPENENATh BaJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHYECKUX DJJIEMEHTOB B
COEIMHEHUSX pa3JIM4YHOTO COCTaBa, IMPHHAUIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTalyInyecKkasi) B HEOPraHWYECKUX COEAMHEHUSX, 3aps]l HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpaxX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAJIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoaunyeckoro 3akona /[, . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMaHHe: ONMUCHIBATh M XapakTepus3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nojarpymma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie ¥ OOJBIIME TIEPHOJIBI,
COOTHOCHUTh 00O3HAYEHHUS, KOTOpPhIE HMEIOTCI B MEpPHOJUYECKOM Talnuie, c
YHUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U
3apsf sapa, o0Iee YUCio 3JIEKTPOHOB U paclpeesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B IpeJesiax MaJIbIX MEePUO0B U TJaBHBIX MOATPYHI C YYETOM CTPOSHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE JIEMEHThI, HEOPraHM4YEeCKHUE BEIeCTBA, XUMUYECKUE
peakiuu (IO YKUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMJIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENeHEeH OKUCICHHSI XUMIUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIIME M crneuuduyecKkue XUMHYECKHE CBOMCTBA
MIPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMKUCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

COCTaBIISATh YPABHEHUSI JIEKTPOJIUTUYECKON JUCCOLMALMN KUCIOT, IEI0YeH U COJIeH,
MOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaklnii HOHHOTO 0OMEeHa, YpaBHEHHsI peakiui,
MOATBEPXKIAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY BelIECTBAaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl MOCPEICTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBHSIX;

BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 1o (hopMysie COeAMHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOMN pEeaKInu;

coOnrofaTh TMpaBWia MOJB30BAHUS XMMUYECKOW TMOCYIoW ©  1abopaTopHBIM
o0OpyJOBaHHEM, a TaKXKe MpaBUiIa OOpallleHUs C BEIIECTBAMH B COOTBETCTBHU C



TOUKA \!pocm

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

MIPOBOJIUTh PEAKIUU, TOJITBEPKAAIOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUA-, Opomua-, uoaua-, kapoonar-, docdar-,
CWIHKAT-, Cynb(haT-, THIPOKCHJ-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI H3y4CHHBIX
METAaJIJIOB, MPUCYTCTBYIONINE B BOJHBIX PaCTBOPAX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIIUTEILHON JCATEIHHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O00O0OIIEHNEe, CHUCTEeMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIIECICTBEHHBIX
CBSI3€M — JUIsl WM3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUMH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HaHUS — HaAOMIOIEHHWE, W3MEpPEeHue, MOJICIMPOBaHUE,
SKCIEPUMEHT (pEabHbI U MBICIEHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

TOUKA \!poc'rA

8 KJIACC
Koan4yecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (I (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 9 bubnuorexa [JOK
MPAKTUYECKOM JEATCIILHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
19 BemectBa 1 xuMuyeckue 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

TOUKA \!pocrA

Hroro no pazneny

30

Paznean 3. Ilepuoanueckuii 3axon u Ile

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

pHuoAuYecKasi cucTeMa XuMH4ecKux 3j1emenToB /I. U. MenaeneeBa. CTpoenne aToMoB.

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmnoreka IJOK
3.1 XUMHYecKux 3aementoB J1. U. 7 https://m.edséf).ru/7f41837c
Mennene-eBa. CTpoeHue
atoma
Xumudeckas CBS3b.
3.2 OKHUCIUTETBHO- 8 bubamorexa LHOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAaHOBHUTEJIbHBIE PEAKITUN
Hroro mo pazaeny 15 Bubnuorexa LIOK
https://m.edsoo0.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

TOUKA \!poc'rA

9 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypcsl
Paspnen 1. BemecTBo 1 XuMHYeCKHE peaKIUA
[ToBTOpEHue u yriydienne 3HaHUN bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIesIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. bu6mmoreka [IOK
1.3 8 1 1
XUMHYECKUE PEAKIMH 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-rpynmsl. "agoreHs https://m.edsoo.ru/7f41a636
e | e 6
' PYIHEL P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
s Oomas xapaii:epncmxa )X/IMI/I‘{(;CKI;X , . BuGmmorexa [OK
. JEMEHTOB V A-TpyIIIbIL. T U UX
DIICMEHTO pyH ST GOCROP https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24 OOmast 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.edsoo.ru/7f41a636
bu6moreka [IOK
2 B i 1
3 aKHEHIINe MeTaUIbl U UX COCIUHEHUS 6 https://m.edso00.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeia
4.1 BemiectBa 1 MaTepuainsl B )KU3HU YEI0BEKA 3 bubmorera [IOK
' - P https://m.edso0.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOC BpeMs 3 bubmmorexa [IOK
P P https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[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

INOYPOYHOE IINTAHUPOBAHHUE

TOUKA \!poc'rA

8 KUIIACC
N KoJuunyecTBO yacoB Jara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Konrpoabubie | IIpakTHyeckue 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 TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1ab0pPaTOPHBIM 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/Ie cpﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOM COJIH)»

6 ATOMBI 1 MOJIEKYJIBI 1 bubnnorexa HOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKUE dJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cIOKHbBIE 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

TOUKA \!pocrA

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 XHMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edso0.ru/ff0d350c
13 KomnuectBo Bemniectsa. Mob. bu6mmoreka [IOK
MousipHas Macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SBIICHUS. bu6mmoreka [JOK
XuMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUA NMPOTEKaHUS bubnuoreka [JOK
XHUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KOJIM4eCcTBa, MacChl
17 BEIIECTBA IO ypaBHeHI/I;nv; bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIui
Knaccnipmcaunﬂ XUMHUYECKUX BuGmmorexa [OK
18 peaxiuii (COeAMHEHUS, PA3I0KEHHUS,

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
SHINTICIONEATCT. 1700 erHHe 1 https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIs 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. Pox https://m.edsoo.ru/ff0d448e
npocroe BeniecTBo. O30H
S o
e | e s ol
POAA (peaKlt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcuaax
CriocoOsI nostyue ciopoja
23 n:6o aTL; ILI/J: }I:anHZI:/IILI;LI/IIJJiIerHoILTz bubmmorexa LIOK
partop 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 .
R bimorera LLOK
P S https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAILlEHUS
| s o o320
ya p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE eT0 CBOMCTBY»
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 moTy4eHust BOA0Opoaa 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 MonspHbiii 00bEM ra3oB. 3aKOH bubmuorexa [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6béMa, KoauvecTBa
33 BeIlleCTBa rasa 1o ero, HU3BECTHOMY Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUI Ia30B
35 dOu3nyecKkue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsaTre 06 bubmuoreka [JOK
WH/IUKATOpaX https://m.edsoo.ru/ff0d59e2
37 Bona kak pacTBopuUTEI®. bubnuoreka LIOK

HaceimieHHble 1 HEHACBIIICHHEIE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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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 OTIpeIeIEHHOM 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 Oxkcunpl: cocTaB, Kiaccuuraus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOKCTBA

41 KI/ICJ‘I}(I)qTHI)IX OCHOBHBIX U Bubnuorexa LIOK

’ https://m.edsoo.ru/ff0d664e

aM(bOTEepHBIX OKCHJIOB

42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
OCHOBaHHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Knaccudukanms, bu6mmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITony4eHue u XUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIATYpa, BuGmiorexa 1IOK

46 CocoObI NOJTYYEHUs, XUMHUECKHUE

CBOICTBa

https://m.edsoo0.ru/00ad9474
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TOUKA \!pocrA

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

bubmmorexa [{OK

47 «OCHOBHBIE KJIACCHI HEOPTraHHMYECKUX 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
KonTtponsnas pabora Ne3 no teme
50 "OCH(I))BHI)IG KJ‘II;CCI)I HEOPraHUYECKUX Bubnuorexa LIOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie MOMBITKU KIIACCHU(PUKAIIUU
51 XI/II\];;I/I‘IGCKI/IX AJIEMEHTOB. 1(?[0H;1§He 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonnueckas cucrema bu6mmoreka [JOK
XMUMHYECKUX deMeHTOB JI. 1. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 Ilepuropl, rpymnbl, NOATPYIIIBI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [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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TOUKA \!pocrA

cucremsl Jl. 1. Menaeneena

XapakTepucTUKa XUMHAYECKOTO
JJIEMEHTA TI0 €0 MOJIOKEHUIO B

bubmmoreka [{OK

% [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 DIIEKTPOOTPUIIATETLHOCTh aTOMOB bubmuorexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnnas xumudeckas CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMudeckas bubnmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas nenosnspHas bubnuoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmuorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIIU bubmorexa LIOK
https://m.edso0.ru/00adb076
65 KonTtponpsHas 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
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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TOUKA \!pocu

9 KJIACC
N KounyecTBo yacoB Jara JJleKTPOHHBbIE HU(PPOBbHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue 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 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

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

5 «[loBTOpEHUe u yroyonenue 1 1
3HaHWI OCHOBHBIX Pa3/IeioB Kypca
8 xmacca»

5 Knaccudukanus XuMHUYECKUX 1 bu6mmoreka [JOK
peaKuii Mo pa3IMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTHE O CKOPOCTH XUMUYECKOU

7 peakiuu. HOHSII?FI/IC 0 TOMOT'€HHBIX U 1 bubmorexa HOK

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

bu6mmoreka [{OK

8 11d CXOPOCTS XIMUHCCIOH peatiiiy https://m.edsoo.ru/00adc28c
1 TTOJIOXKEHUE XUMUYIECKOTO
paBHOBECHS
9 OKHCIUTETHHO- bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHIESCKOM
10 JII/IC(IJ)OHI/IaHI/II/I?CI/IJII)HBIe 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 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoreka [JOK
00 DIIEKTPOJIMTHYECKOM https://m.edsoo.ru/00add5d8
JIACCOINAIIAH
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHHI 00 bubmorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIMAIIIT
14 [Tonsatue o runponuse conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus 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
MACCOLMALNS. XUMAUECKHUE https://m.edsoo.ru/00addecO
peaKkIiu B paCTBOPAX»

06 .
18 | Xmmeecrore caoficren e mprneepe BuGnorera LIOK
PHMED https://m.edsoo.ru/00addfe?
xJiopa
X .C
19| xmewcosre gnofiorsa, nonyserme buGmoresa LIOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpa eckast pabota Ne 2 o Teme
20 «I?IOETH:HI/IKe Z[OIjIHH(;FfI KI/ICJI(r)ITLIT N bubmorexa OK
yi N . ’ https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBONCTB»
B
21| omvscorms pesadi, ccm o buGnotoxa LIOK
peaii, s https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE

29 OO01ast XxapakTepUCTUKA SIIEMEHTOB bubnnoreka [JOK
VIA-rpyrmisi https://m.edsoo.ru/00ade64a
AJToTpOTIHBIE MOTU(UKAITUN CEPBI.

HaxoxneHnue cepel u €€ bubnuoreka [IOK

23 N
COCIIMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUUYECKHE CBOWCTBA CEPBI

24 CepoBoaopo, CTpoeHHUE, bubnmoreka [JOK

(bl/I3I/IquKI/Ie 1 XUMHWYCCKHE

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

Oxcuppl cepbl. CepHast KMCIIOTA,

25 (uznueckue 1 XuMU4ecKHe Brbmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHNUE
XUMUYECKUE PEAKIIUH, JIEKAIUE B
OCHOBE TIPOMBIIIICHHOTO Crocoba
26 MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKpYKarollen cpeibl
COEIMHEHUSIMU CEpBI
97 Brruncnenne MmaccoBoi 1oau bu6mmoreka [IOK
BBIX0/1a TIPOIYyKTa PEaKIIuu https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynmsl. A30T,
28 pacan:)}::r;paHeHHe B IIPUPO/IE bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(buznyecKkue 1 XuMHUYECKUE
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 padbora Ne 3 mo Teme
30 «I?IonyquHe aI\I/IDMI/IaKa U3y4eHue Bubnnorexa IOK
. ’ https://m.edso00.ru/00adf180
€ro CBOMCTB»
31 A3oTHas KUCJ0Ta, €€ pusndeckue u bu6nmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonb30BaHue HUTPATOB U COJIEN
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((l))Ta q)q)plzsn(q\g)cme U Bubnuorexa LIOK
N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTRBA, IMOJTyUeHUE
Ucnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubmuorexa [JOK
ymoOpeHuii. 3arpsa3HeHue 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
Oxkcuppl yriaepoaa, ux pusnueckue
Y XUMHUYECKUE CBOMCTBA.
36 DKOJOTHYECKHE MPOOIeMbl bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYrosbHas KUCHOTA U €€ CoNu Bubmorexa LIOK
https://m.edsoo.ru/00ae006¢c
IIpakTtuyeckas padora Ne 4 o Teme BuGmorexa LIOK
38 "[lony4eHne yriekucioro rasa.

KauecrBennas pCaKknus Ha

https://m.edso0.ru/00ae027e
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KapOOHAT-UOH"

[lepBoHauanbHbIEC TOHATHS 00

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

41 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3aja4 1o Teme «Bakueitimme https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COCTUHEHUS
KonTtponbhas padota Ne3 no teme

42 <<Ba>1<11){el71m1/1e ieMeTaﬂnm 1 UX bubamorexa LOK

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. Gu3ndYecKre CBOMCTBA
METaJLIOB
XHUMHYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKUN PsifL bubnnorexa HOK

. https://m.edsoo0.ru/00ael1156
HaMpPsKEHUH METAJIOB
O61ue crnocoObl MOTy4YeHUS BuGmmorexa [OK
45 MetaiuioB. CriiaBbl. Berancienus

10 YpaBHCHUAM XUMHWYCCKUX

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

51 O6o6nvleHI/Ie U CUCTEMAaTU3aLIUs

3HAHUH

52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK

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

o | o o e

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 COCTUHCHUS)

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

60

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITN OJTNH
W3 PEareHTOB JaH B U30BITKE WIIH
COJICPXKUT IpUMeECH. BerauciieHus
MacCOBOM JIOJIM BBIXOJIa TIPOIYKTA
peakuu

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

61

O00011IeHrEe U cUCTEMATU3 AL
3HAHUU

62

KounTtponsnas padora Ne4 o teme
«Baxneliue MeTauIbl 1 UX
COEJIMHEHUS

63

BemectBa u MaTepuaibl B
MOBCEIHEBHOM JKHU3HU YE€JI0BEKa

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

64

XUMHUYECKOE 3arpsa3HEHUE
OKpYXarollen cpebl

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

65

Ponp xumMuu B peUICHUN

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

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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		2024-09-06T12:52:56+0400
	00c148b5b8bf9bfc65
	Голованова Л.Н.




