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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHUsl COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHus Y4eOHOTO IMpenMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W Pa3BUTHS OOYJaIOIUXCS CpPEACTBAMHU YYEOHOTO IMpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpXKaHKE, MPEeIyCMaTPUBAET pacIpe/ieieHue ero mo KiaccaM H
CTPYKTYpUpPOBaHHUE 1O pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKUA y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ysIbTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTeIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAK)KE TPEOOBAHMIA K pe3yIbTaTaM 00yUeHHSI XUMHUH
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TO3HABATEIBHOM
NEeSITEIbHOCTH 00Yy4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusI.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €JMHCTBE MHUpPA, BAYKHYIO POJIb UTPAIOT (DOpMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 IBOIIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPoOJIeM 31paBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBbl TUYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEJIbHOM  y4eOHOH  JESTEIbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIa[bIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SABJISETCS OTBETCTBEHHBIM 3TAallOM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeNOBEKY, BHOCUT CBOHl BKJIAJ B 3KOJIOTMYECKOE OOpa3oBaHUE
oOyuarouxcs.

JlaHHble HampaBiieHUs B OOYy4EHUU XMMHUHU OOECHeuuBarOTCs crenu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MEJarorn4eckd aJanTHPOBAHHBIM OTpaKCHHEM
0a30B0Oil HAyKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IEro o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMUCs CUCTEMbI NTEPBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHU CHOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3T CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YE€HHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOITUTUIECKOH TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYrOMYy,
BBIMIONTHAS (D)YHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOIO IPUMEHEHUS U TIOJYYEHUSI U3y4aeMbIX BEIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHIE 3HAHUIM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEeSATEIbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YYEHUHU BEUIECTB M XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM U pa3BUTHM [I03HABATEIbHBIX YMEHUH M HX IPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUN IPaBUJI 0€30MacHOTO
oOpaleHHs ¢ BeIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
MpUOOpENH TaKue 1EeJH, KakK:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHHSATUIO DELIEHHH, CIOCOOHOM ajanTHpoBaThbes K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4eckoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHUS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH;

— olecrieyeHue YCIOBMM, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII1), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUISl pa3IMYHbIX BUJIOB JICSATEIBHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'pPaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBAThH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XUMHH, MPUMEHATh MX IpPH pELIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU U TPYIOBOM JEATENBHOCTH;

— (hopmupoBaHe y 00y4aroUMXCsl T'yMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTHYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKpPYKAlOIIeW MPUPOIHOU
Cpelbl;



— pa3BUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO 1 CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOmiee 4nciio 4acoB, OTBEACHHBIX Ul M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 5JeMEHTbl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocThie U coKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo popMysiaM XUMHUUECKUX COSTMHEHUH.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMUYECKas peakiuuss U e€ TpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKne ypaBHeHUs. Kiraccuukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHns, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJOW, MpaBWIaMHd pabOTHl B JaOOpaTOpUH W TpUEMaMU
oOparenus ¢ 1abopaTOpHBIM 000PYIOBAHHUEM,

M3Yy4eHHE U onHcaHre GU3NYECKUX CBOMCTB 00Opa3Il0B HEOPraHMUECKUX BEIIECTB,

HaOmoaeHne pu3nyeckux (IJIaBIIeHUE BOCKA, TasHUE JIbJIa, pACTUPAHHUE caxapa B CTYIIKE,
KUIIEHWEe M KOHJEHCAIUsl BOJbI) U XUMHUYECKMX (TOpeHHE CBEYH, MPOKAIMBAaHUE METHOU
MIPOBOJIOKH, B3aUMOICHCTBUE Mela C KUCIIOTOM) SIBJICHU,

HaOI0/IeHNEe U OMHCAHHE MPU3HAKOB MPOTEKAaHUS XUMHUYECKUX peakiuil (pasyiokeHue
caxapa, B3aUMOJEWCTBUE CEPHON KHUCIOTHI C XJIOPUAOM Oapus, paszioKeHUue THIPOKCHUIA MEOU
(IT) mpu HarpeBaHuM, B3aUMOJACHCTBHE Kene3a ¢ pactBopom coau meau (11),

U3Y4YE€HHE CIOCOOOB pa3[esieHHs CMeceil: C TMOMOLIbI0 MAarHurta, (QUIbTPOBAHHE,
BbINIApUBAHUE, JUCTUILIALUA, XpoMaTorpadus,

MIPOBEJICHUE OYMCTKHU MOBAPEHHOM COJIH,

HaOJI0JIeHNEe W OIMMCAaHUE PEe3yJIbTaTOB MPOBEACHUS OIbITAa, WILTIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MAaCCHI,

CO37aHKE MOJIEeIeH MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxneiimme npecTaBuTe 1M HEOPraHMYeCKHUX BelIeCTB

Boznyx — cmeck razos. CocrtaB Bo3ayxa. Kuciopon — 371€MEHT M MPOCTOE BEIIECTBO.
Haxosxnenue xucnopojia B mpupoje, GU3nuecKue U XUMHUUECKUE CBOICTBA (peakiuy rOpeHus).
Oxcunpl. Ilpumenenne xkucinopoga. CrocoObl MOMydeHHUs KHUCIOpOJa B J1IaOOpaTopuu U
npoMblIIeHHOCTH. KpyroBopoT kuciopojga B npupoje. O30H — ajuloTponHas MOJIUBHUKAIHS
KHCIIOPOA.

TennoBoit 3pdexT XUMHYECKOW peakUuu, TEePMOXUMHUECKHE YpaBHEHHUS, 3K30- U
SHJIOTEPMHUUECKUE peakuuu. TOIIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.



Bonopon — osmemenT M mpocroe BemecTtBo. Haxoxxaenue Bomopoga B IPUPOIE,
¢u3nUecKrne 1 XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoydeHus. KucioTsl u conu.
Monsipublii 00bEM ra30B. Pacu€Tsl M0 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelueHsble u
HEHACBIICHHbIE PacTBOPBL. PacTBOpUMOCTH BemecTB B Bojae. MaccoBas J0Js BELIECTBA B
pactBope. XuMHueckue cBoiicTBa BoJbl. OcHOBaHuA. Pojib pacTBOpPOB B IpUpOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcunpl. Knaccuduxanus OKCHIOB:
coJsieoOpa3ymoine (OCHOBHBIE, KUCIOTHBIE, aM(POTepHBIE) U HecosieoOpazyromue. Homenknatypa
okcu10B. OU3NYECKIE U XUMHIECKHE CBOMCTBA OKCHIOB. [loyryueHue OKCHIOB.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. @u3nuecKrMe M XUMHYECKHE CBOMCTBAa OCHOBaHMU. llosyueHwne
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucinot. @usndeckre U XUMHYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenkiarypa cosieil. @u3ndeckue M XUMUYECKHE CBOWCTBa coJsieil. [lomydyenue
COJIEH.

I'enetnueckas CBI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/'I.

Xumuueckuii IKCnepumeHnm:

Ka4eCTBEHHOE OMPEACIICHUE COACPKAHUS KUCIOPOa B BO3IYXE,

MoJIydeHHe, COOMpaHue, paclio3HaBaHUE W HM3YyYEHHUE CBOMCTB KHCJIOPOJA, HAOIIOJCHUE
B3aMMOJICMCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHUS BOSHUKHOBEHHUS U MPEKPAIICHUS TOPEHUS
(mo>kapa),

03HAaKOMJICHHE ¢ 00pa3IiaMu OKCHIOB U OITMCAHUE UX CBOMCTB,

MoJIyueHue, coOupaHue, pacro3HaBaHWE M H3YYE€HHE CBOMCTB BOJOpoja (TOpeHue),
B3auMoJiciicTBue  Bojgopoma ¢ okcugom wmeau (1)  (BO3MOXKHO — HMCHOJIB30BaHHE
BHJICOMATEPHAJIOB),

HaOMroIcHNE 00Pa3IOB BEMICCTB KOJIMYECTBOM | MOJIb,

Hccae0BaHUuE OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C Pa3IMYHON PACTBOPUMOCTHIO,

MPUTOTOBJIEHHUE PACTBOPOB C OINpPEACIEHHON MAaCCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA,

B3aMMO/ICHCTBUE BOJBI C METaUIaMU (HATPUEM U KallbllieM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB),

HCCIeI0OBaHUE 00pa3Il0B HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KIaCCOB,

HaOI0/IeHNEe N3MEHEHUS! OKPACKH UHIMKATOPOB B PACTBOPAX KUCIIOT U LIEIOYEH,

u3ydyeHue B3aumoieiicTBust okcuna Mmeau (II) ¢ pacTtBopoM cepHOW KHMCIOTBHI, KHCIOT C
METaJUIaMH, PEaKLMil HEUTpaau3aluu,

MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHU,

BBITECHEHHE OJIHOTO METAJIA IPYTUM U3 pacTBOpa COJIH,



pELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 MO0 Teme «BaxkHelume KIacChl HEOPraHHMYECKUX
COEIMHEHUI.

Iepuoguveckuii 3akoH u Ilepuoanyeckass cucrema xumu4yeckux 3jiementos /I, HU.
MenpeneeBa. CTpoenne aToMoB. XMMHYeCKasl CBsI3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBble TOMBITKM KIACCU(PHUKAIMKA XUMHUYECKUX djIeMeHTOB. [loHsTHe o0 rpymmax
CXOJHBIX 3JIEMEHTOB (ILIE€JOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOr€Hbl, HHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpble 00pa3yroT aM(OTEPHbIE OKCUABI U THIPOKCUIBL.

[lepnoguueckuit 3akoH. llepuommyeckas cucrema XxumMuueckux aviemMeHTtoB JI. .
MenneneeBa. KopoTkomnepuonHas u anuHHOnepuogHas ¢opmbl [leproaunueckoid cucTemsl
xumuueckux sneMeHtoB J[. M. MennaeneeBa. Ilepuonpl u rpynnbl. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX danep. M3orombl. Onexktponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMUUECKUX 31eMeHTOB [leprouueckoil CUCTEMbI
. WN. MenneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTAa IO €ro IMOJOXKEHUIO B
[Tepuomanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJTTNYECKUX CBOMCTB MO rpynaM U Mepuoiam.

3nauenue Ileproanueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKu U npaktuku. J[. . MenneneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBasienTHas (momnsipHas u HEMoJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX 31€MEHTOB. lOHHAas CBSA3b.

Crenenp  oxucieHus. OKHUCINUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchr
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

M3y4eHHue 00pa3loB BEIIECTB METAIJIOB U HEMETAILJIOB,

B3aMMO/ICHCTBUE THAPOKCUIA LIMHKA C PACTBOPAMH KHUCIIOT U IIEJI0YEH,

MIPOBEJICHUE OIBITOB, WLIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakluy pa3ioKeHHsl, COeTUHEHHS).

Mescnpeomemnole céasu

Peanusanus MEXIPEAMETHBIX CBA3EH MPH U3yYEHUH XMUMHHU B 8 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCIOJIb30BaHWE KaK OOIIMX ECTECTBEHHO--HAYYHBIX IMOHATHHA, TaK U MOHATHIA,
SIBJISIFOIIIUXCSI CHCTEMHBIMHU JIJISI OTJICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmIre ecTeCTBEHHO--HAYYHbIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHamM3,  CHHTe3,  Kiaccu(uKanusi,  IMEPHOJAUYHOCTh,  HAONIOJACHUE,  JKCIICPHMEHT,
MOJICITUPOBAHUE, U3MEPEHUE, MO/ICITb, SIBIICHUE.

dwusmka: Marepus, aToM, O3JCKTPOH, TIPOTOH, HEWTPOH, WOH, HYKIHJA, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYCCKUN 3apsj, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (PU3MYECKHE BEJIMYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IJIaHETHI,
38351, ComTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpAbI, TOPHBIC TMOPOJbI, IOJIE3HBIC
HCKOTIaeMbI€, TOTLIUBO, BOJIHBIC PECYPCHI.






9 KVIACC

BewecTBo M XMMHYeCKas peaklus

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenros [l M.
MenneneeBa. CrpoeHHEe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX INEPUOAOB, Kajlus, KaJIbLUSA M UX COCOUHEHUH B COOTBETCTBUU C
IIOJIO’KEHUEM JJIEMEHTOB B [lepronnueckoii cucreMe u CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBs3U. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON PEIETKM M BHJA XUMHYECKOMN
CBS3U.

Krnaccudukanuss 1 HOMECHKJIATypa HEOPraHWMYECKUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHWH, I€HETHYeCKas
CBSA3b HEOPraHWYECKNUX BELIECTB.

Krnaccudukanus XMMHUYECKUX peakuil M0 pa3iIMYHbIM MpPU3HAKaM (110 YUCIY U COCTaBy
YYacTBYIOIIMX B pEakUUU BEHIECTB, IO TEMJIOBOMY 3(deKTy, Nmo H3MEHEHHIO CTeleHen
OKHCIICHUS] XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne 06 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanuze. [loHsaTHe o XuMHYecKOM paBHOBecHU. DakKTOphbl, BIHUAIOIIME HA CKOPOCTh
XUMUYECKOHN peakiK U MOJI0KEHNE XMMUUECKOTO PaBHOBECHSL.

OKHCIUTEbHO-BOCCTAHOBUTEILHBIC PEAKIIMH, JJICKTPOHHBIM OallaHC OKHCIMTEIBHO-
BOCCTaHOBHUTEIbHON peaknnu. COCTaBJICHHE YPaBHCHHH OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIX
peaKIui ¢ UCIOJIb30BAaHHEM METO/I1a DJIEKTPOHHOTO OaaHca.

Teopust PAEKTPOJUTUYECKON JUCCOMMAIIUU. DJICKTPOJIUTHI U HEIICKTPOJUTHI. KaTHOHBI,
AHUOHBI. MeXaHU3M JHCCOLMAIMM BEIIECTB C PAa3IMYHBIMH BHUJAMU XUMUYECKOW CBS3H.
Crenenp qucconuanuu. CHIIbHBIC U C1A0bIE DJICKTPOJIUTHI.

Peakiun monHOro obMeHa. YCIOBHS MPOTEKAaHUS PEaKIMi MOHHOTO OOMEHa, IMOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHMS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHUN M COJIEH B CBETE
MPEACTABICHUH 00 DJICKTPOJUTUYECKON auccolanuy. KadecTBEHHbIE pEaKIMd Ha HOHBI.
[TonsaTHE O THIPOIU3E COTICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJCISIMH KPHCTALIMYCCKUX PEMIETOK HEOPraHMYECKHX BEIIECTB —
METaJUIOB M HEMETAIUIOB (TpaduTa 1 ainmasa), CIIOKHBIX BEIIECTB (XJIOpHIa HaTpus),

WCCIIeIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peakiliy OT BO3JIEHCTBUS Pa3IHMUHBIX
¢baxTOpOoB,

HCCIIEIOBAaHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MIpollecca AUCCOIHAINU
KHCTIOT, IIesiouei U cojieil (BO3MOKHO HCTIOIb30BaHUE BUJIEO MAaTEPHUATIOB),

MPOBEJICHUE OMBITOB, WIUTFOCTPUPYIOMINX TMPU3HAKK TPOTEKAHUSI PEAKIUil HOHHOTO
obMeHa (0OpazoBaHue OcajKa, BBIICICHHE Ta3a, 00pa30BaHUE BOJIBI),

MIPOBEJICHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii (ropeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS ),



PpacCrno3HaBaHUC HEOPraHNMYCCKUX BCIICCTB C MIOMOIIbIO KAYCCTBCHHBIX peaKI_II/IfI Ha MOHBI,
PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTtaibl 4 X cOeTUHEHUS

OOmiass xapakrepucTuka TajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
CTCIICHU OKMCIICHUA. CTpOeHI/Ie n (1)H3I/I‘~IGCKI/IG CBOMCTBaA MMPOCTBIX BEHICCTB — TI'aJIOI'CHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHMCTBHE C METajulaMd, HEMEeTalllaMu,
miesnioyamu).  Xjopoojopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[efcTBre Xjopa U XJIOPOBOIOPO/Ia HA OPraHU3M 4YeJIOBeKa. BaxHeiine XJIopuabl
U UX HaXOXJIEHUE B IPUPOJIE.

OObmas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHUIBI Cephl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme kak NpeacTaBUTENs Kilacca KUCIOT M crenududeckue). XUMHUECKHE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo KuciotTel. I[Ipumenenue
cepHol KucioThl. Cou cepHOM KUCIOThI, KaUeCTBEHHAsI peakius Ha cynb(aT-uoH. HaxoxaeHnue
ceppl U €€ COoeIMHEHUH B MpuUpoAe. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalollel cpelibl
COEIMHEHUSIMU cephl (KHCIOTHBIE NOKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPAILECHMSL.

OO6mrast xapaktepuctuka dieMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHUSA. A30T, paclpoCTpaHEeHHEe B MpHPOJC, (GHU3UYECKUE U
XUMUYeCcKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUaK, ero (pu3ndecKkne u XUMHIECKHE
CBOWCTBA, MoJyueHue u npuMeHeHue. Conm aMMOHUS, UX (U3NYECKUE U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakius Ha HOHBI aMMOHHMSA. A30THasl KUCIOTa, €€ IMOJIydeHHeE,
du3nveckue W XMMHUYECKHE CBOMCTBa (0OHIME Kak TPEACTaBUTENs Kiacca KHCIOT |
cnenupuyeckue). Vcnoiap3oBaHWe HHUTPATOB M COJICH aMMOHHUSI B KAauyeCTBE MHUHEPAIBHBIX
ynoOpeHnii. XuMHUYecKoe 3arpsi3HEHHE OKPYXKAroIIed Cpeibl COSANHEHUSIMH a30Ta (KUCIOTHBIC
JIOX/IM, 3arPSI3HEHUE BO3/1yXa, TOYBHI H BOJIOEMOB).

docdop, amtoTpornHeie Moaudukanuu docdhopa, GU3NIECKUE U XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u bochophnas kucinora, Gu3nYeckre 1 XUMUIECKHE CBOICTBA, MOTyYCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX yIOOPESHUH.

OO6mas xapakrepuctuka 31neMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIEe CTEIIEHU OKHUCIICHUsS. YTJIepo/i, alUIOTPOITHbIE MOIU(UKALIMU, PACTIPOCTPAHEHHE B
npupoe, pusnveckre U XUMHUECKrue cBoicTBa. Afcopouus. KpyroBopot yriepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyueHUE U MPUMEHEHHEe. DKOJIIOTHYecKre MpoOIeMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUMOTe3a II00aTBbHOTO TOTEIUICHHUs KIIMMaTa, MapHUKOBBIM 3¢ddekt. YrompHas Kuciora u eé
conmu, X (pu3MUecknue W XUMHUYECKHE CBOMCTBA, MONyueHHE U TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHBL.  Mcnonp3oBanue  kapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIILIJIEHHOCTH U CEITbCKOM XO35MCTBE.



[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKHX BEIIECTBaX KAK O COCAMHEHUSX YTriepojia
(MeTaH, »JTaH, OTWJIEH, AalETWICH, 3TAaHOJ, TJULEPUH, YKCycHas kucinora). I[IpupomHbie
WMCTOYHUKH YTIEBOAOPOJOB (Yroiib, MPHUPOJHBIA Ta3, HEPTh), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKN BaKHBIX BEIECTBAX:
XKupax, OelkaxX, YIJIeBOJaX — W HMX POJM B JKU3HU YeJIOBEKa. MarepuaabHOE €IWHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJY4EHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B npupone. OOmue npencraBieHus o6 oxcuzae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimne
CTPOUTEINIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiemsl
0€30MacHOT0 UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydeHre o0pa3oB HEOPTaHNYECKUX BEIIECTB,

CBOMCTB COJISHOM KHCJIOTHI,

MPOBEICHNE KAYEeCTBEHHBIX PEAKIHWH Ha XJIOPHI-MOHBI W HAOJIOJEHUE TPU3HAKOB HX
MIPOTEKAHHUS,

OTIBITHI, OTpaXKaroIue (PU3MIECKHe M XUMUIECKHE CBOMCTBA TaJIOTCHOB U MX COCIHMHEHUH
(BO3MOKHO MCIIOJIb30BAHHE BUJIEOMATEPHAIIOB),

03HaKOMJIEHHE C 00pa3aMu XJIOPUIOB (FaJIOT€HUIOB),

O3HAaKOMJIEHHE ¢ oOpasliaMu cepbl U €€ COEAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB),

HaOI0ZICHUE TIpoliecca OOYTIIMBAHUSA caxapa Mo/ ICUCTBUEM KOHIIEHTPUPOBAHHOM CepHOM
KHUCIIOTHI,

M3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIIOTHI,

MPOBEJICHUE KAuyeCTBEHHON peakiuuu Ha CcyibdaT-uOH U HaONIoJeHHWe Npu3HakKa eé
MIPOTEKAHHUS,

O3HaKOMJIeHHE C (U3MYECKUMHU CBOMCTBaMH a3oTa, ¢ochopa U HUX COEAUHEHUN
(BO3MOXHO HMCIIOJB30BaHKUE BUACOMATEPUAJIOB), 00pa3iaMu a30THBIX U ochOopHBIX y1oOpeHuUid,

MoJlyueHue, coOupanue, paclo3HaBaHUe U U3ydYeHHUE CBOMCTB aMMHaKa,

MPOBEJICHUE KAYECTBEHHBIX pPEaKIHi Ha HOH aMMOHUA U ¢ocdar-uOH U H3Y4YEHHUE
MPU3HAKOB UX MPOTEKAHUS,

B3aUMO/JICHICTBUE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeAbl0  (BO3MOKHO
HCI0JIb30BaHNE BUIEOMATEPHAIIOB),

M3y4YeHHE MOJeNel KpUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, dpymiepena,

03HAKOMJIEHHE C IIPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM IIPOTHBOTa3a,

MoJIyueHue, COOupaHue, pacro3HaBaHue U H3y4eHHE CBOWCTB YIIIEKHCIIOTO rasa,

MPOBEJICHUE KAueCTBEHHBIX peakuuid Ha KapOOHAT M CUJIMKAT-UOHBI, U H3y4YCHUE
MPU3HAKOB UX MPOTEKAHUS,

03HAKOMJICHHE C MPOAYKIIHNEH CUITUKATHOMN MPOMBIILIIEHHOCTH,

pelleHne OKCIEePUMEHTANBHBIX 3aJad 1Mo Teme «BakHeWlime HeMeTaulbl W HX
COEZIMHEHUS.



MeTtaniibl M UX COeIMHEHHS

OOmiast xapakTepUCTHKa XHUMHUYECKHX OJJIEMEHTOB — METAIOB HAa OCHOBAaHUHM HX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CtpoeHue MeraioB. MeTtajnuyeckas CBsi3b M MeETajIMdyecKas KpUCTAJUIMYECcKas
pemérka. DJIEKTPOXUMHUYECKUH psj HanpsbkeHud MertamwioB. dusnueckue M XUMHYECKUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus MeTtayioB. IloHATHE O KOpPpO3UU METaIOB,
OCHOBHBIE CTIOCOOBI 3alIUThI UX OT Koppo3uu. CriiaBsl (CTaslb, YyT'yH, JIOPAIIOMUHUMI, OpoH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lerounble MeTauIbL: TIOJI0KEeHUE B [leproinueckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHHE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUJIBI HATPHS U Kanus. [Ipumenenue
IIETOYHBIX METAIUIOB U UX COCTUHECHUM.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoamyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaxXOXKJICHHE B
npupoae. Ouznyeckne U XMMUYECKHE CBOMCTBA MAarHWs W Kaiblus. BaxkHelue coequHeHUs
Kanpus (OKCHJI, TUAPOKCU], cosn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepumonnueckoll cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaxOKJeHHEe B npupojae. Ousznyeckne U XMMHYECKHUE CBOWCTBA
aItOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHA ¥ THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumuyeckux isnemeHtoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoXKAeHUE B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u comm xkenesa (II) m xemesa (III), ux cocras, cBolicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3I[aMy METaJJIOB U CIUIABOB, X (PU3UYECKUMHU CBOHCTBAMH,

W3yYeHHE  pe3yabTaToB  KOPPO3MH  METAUIOB  (BO3MOXHO  HCHOJB30BAaHUE
BHJICOMATECPHUAIIOB),

0COOCHHOCTEH B3aMMOJCUCTBUS OKCHIA KajJbllMd W HATPUS C BOJOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB),

HCCIICZIOBAHUE CBOMCTB KECTKOM BOJIBI,

HCCIIeIOBaHUE Tpollecca TOPEHHs JKeje3a B KHUCIOpoJe (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATECPHUAIIOB),

UCCIIC/IOBAHUE TIPU3HAKOB NPOTCKAHMS KAYSCTBEHHBIX PEaKIUHA Ha WOHBI: MAarHHs,
KaJbIusl, aAIFOMUHUS, ITUHKA, skene3a (11) u xenesa (1IT), meau (1I),

HaOO/IeHNEe W OMHCAHHME MPOIIECCOB OKPAIIMBAHWS TUIAMEHM MOHAMHU HATpUA, Kalus U
KanbIus (BO3MOYKHO HCIIOJIb30BaHNE BUIEOMATEPHUAJIOB),

uccienoBaHue aMm(pOTepHBIX CBOMCTB THIPOKCH/IA AIFOMUHUS U TUIPOKCHIA ITUHKA,

pelIeHne SKCIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHele MeTamsl U UX COeTUHEHUSD).

XuMHuA U OKPY:KaIOLIAs cpeaa



BeniectBa 1 marepuaiiel B TOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKUX peaknuii B ObITy. I[lepBas mOMOINb MPU XUMHUYECKUX OXKOTrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpebl (MpeaesibHas I0MycTUMas KOHIEHTPALIHS
Bemects, naiee — [1JIK). Pois xumun B perieHnn 3K0JI0THYECKUX MPoOIeMm.

Xumuueckuii IKcnepumenm:
n3ydeHre 00pas3oB MaTepHAIOB (CTEKIIO, CIUIABBI METAJUIOB, ITOJIMMEPHBIC MATEPHAJIBI ).

Meoscnpeomemmnoie ceasu

Peanm3arust MeXIpEMETHBIX CBS3CH MPU U3ydECHUH XUMHH B 9 KiIacce OCYIIECTBISETCS
gepe3 HCIOJB30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMH JUTSI OTACIBHBIX TPEMETOB €CTECTBEHHO--HAYIHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HaydHbIM (akT, TUINOTE3a, 3aKOH, TEOpHS,
aHaJIN3,  CHUHTE3,  KIacCHU(HUKAIUsA,  IMEePUOJUIHOCTh,  HAONIOJCHHWE,  JIKCIICPUMEHT,
MOJICITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

dusnka: Marepus, aToM, OJIJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIUJ, H30TOIHI,
PaJMOAaKTUBHOCTh, MOJICKYJIa, OJJIEKTPUYCCKANW 3aps], MPOBOJAHHUKH, IOJIYIPOBOJIHHUKH,
JMBJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYECKAs PEMIETKA, CIUIAaBbl, (U3WUSCKUE BEIHMYUHBI,
€IMHUIIBI H3MEPECHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/T6I, COJTHIIE.

buonorust: ¢orocunTe3, npixanwe, Omocdepa, IKOCHUCTEMA, MHUHEpAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEILHOCTH B
COOTBETCTBUH C  TPAJAMIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, MPUHSATBIMA B OOIICCTBE MPABWJIAMA U HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COMATTU3AINHN 00yIaTOIIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OIbITA JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HACJICJIUIO, TIOHWMAHWS 3HAYCHUS XWUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOIIeCcTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEPEAOBBIX JOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOW M OTCUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSAX 00 YCTpOHCTBE
MUpa 1 oOIIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUA:

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M MPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUICKTHBE, KOMMYHUKAaTHBHOU KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NESATENILHOCTH MPU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJITHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAHHUIO ¥ B3aWMOIIOMOINM B Mpoliecce 3TOM y4eOHOM AeATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE IMOBEIEHHWE U TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUMU HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOIO TO3HAHUA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BEIIECTBE W  XUMHUYECKOHW  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIISIOIIME OCHOBY IS
MOHUMAaHMUS  CYHIHOCTH HAy4YHOW KapTHMHBI MHpa, [peacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX UElIOBEKa C MPUPOJHON Cpesoid, 0 posin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HANpaBJICHHbIE HAa TMOJYYEHHE HOBBIX 3HAHUW TO XHUMHH,
HeoOXonuMble 71 OOBACHEHHUs HaONIOAaeMBbIX TMPOIECCOB U SBJICHUI, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOHN JUTEPATYpOM, MOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUI;

HMHTEpEeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENhHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIIEM;

4) dopMupoBaHHSs KYJIbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0pPOBBIM 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HEMPUITHE BPETHBIX
MpUBBIUEK (YHOTPEONECHUSI aJIKOTOJsl, HAPKOTHKOB, KypEHHUs), HEOOXOAUMOCTH COOIIOICHUS



npaBuia 0€30MaCHOCTH IMPHU OOpalleHHH C XUMHUYECKHMMH BELIECTBAMU B OBITY M pEalbHOM
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3y4YEHUIO Mpodeccrii 1 Tpyaa pa3iudyHOro poja, yBaXEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBOH JAESITEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHUH, OCO3HAHHBIM BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MIPOJIOJDKEHHUST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aIaITHPOBATHCS B MPO(HECCHOHAIBHON Cpee;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K IMPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37I0POBOr0 U Oe30macHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIleCTBaMHU,
a TaK)Ke B CUTYalUsAX, YTPOKAIOIIUX 370POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NpPH H3YyYEHUH XUMHH, JUISI PEIIeHUs
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed WX peuieHus
MIOCPEJICTBOM METOJ/IOB XMMHH, SKOJOTMUECKOTO MBIIJICHNUS, YMEHUSI PYKOBOJCTBOBAThCSA UM B
ITO3HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeramnpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIMUI, TUNOTe3a, GakT, cCUcTema,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaAMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTWHE MHpa, U YHUBEpcalbHble yueOHBbIE NEHCTBUS (IMO3HABATEIbHbBIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHSI HCHOJb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
pacKpblBaTh CMBICT XHMHUYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEPUU s KiIacCU(UKALUU
XMUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIINI, YCTaHABIUBATh MPUYHMHHO-CJIEICTBEHHBIEC CBS3H
MeXay 0OBEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, 1eTyKTUBHbIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (MPEAMETHbIE U METamlpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHMHH, MPeoOpa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEICTaBICHUS — XMUMUYECKUHN 3HAK (CHMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUECKOW peakiuu — TMpU pEeHIeHHd YydeOHO-
MO3HABATENbHBIX 3a/ay, C Y4ETOM OTHUX MOJEIbHBIX MNPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aEeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XMUMHYECKUX DPEAKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYNHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aE€MBbIX MPOLECCAX U SBICHUSIX.



Ba3oBble ucciaenoBarejbcKue AeiicTBUS:

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI JUIA (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO TUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO IPOTHO3HUPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUe BbIOMPATh, aHAJIM3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3TUYHBIX BUIOB
1 GOPM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHWs, CIIPaBOYHBIE TMOcoOMs, pecypchl VHTepHeTa), KPUTHYECKH
OIICHUBATh MTPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE MPUMEHSTh PAa3JIMYHbIE METOIBI U 3aIPOCHI PH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUST YIEOHBIX U TTO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, TPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpMAIMY W WITIOCTPUPOBATH pElIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JrarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W HMCCIeNoBaTeIbCKOU
JesITeIbHOCTH UHPOPMAIIUIO O BIUSHUU IPOMBILIUIEHHOCTH, CETHCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSIHME OKPYKAIOLIEeW MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHUSI 3aJaBaTh BOMPOCH (B XoJe auaiora W (WM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEACTABIATH MOJy4YeHHbIE PE3YAbTaThl TO3HABATEIBHON JAESITETbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MTPOCKTA);

YMEHHsI YUeOHOTO COTPYJHMYECTBAa CO CBEPCTHUKAMM B COBMECTHOI IMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEHCTBHI, ONMpeeNieHue KPUTEPUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNd JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO [JESITEIbHOCTb, BBIOMPAThH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATH MJIM KOPPEKTHPOBATH MPEATIOKEHHBIH alrOpUTM JIeHCTBUN mpu
BBIMOJIHEHUM 33JaHUN ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAaX U PEAKILUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBJICHHON LenH,
YMEHHUE HCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpeAiaraeMble B YCIIOBUH 3aJaHHM.

HNPEIMETHBIE PE3YJIBTATbBI



B cocraBe mnpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0SM3aTENBHOTO COJCpIKAHUS,
YCTAaHOBJICHHOTO JaHHOHW (exepanbHON paboueill mporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC

oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui

NpeaMeTHON o0macTh «XUMUS», BHIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMSA, €r0

WHTEPIPETAINH, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3TIMYHBIX YY€OHBIX M HOBBIX CUTYAIIHSIX.
K xonmy oOydenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX HNOHSITUM: aTOM, MOJEKYJa, XUMHUECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OJHOpPOJHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas JIOJIsI XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBI OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkuuii: peakliuu COeAMHEHUS, peaKluu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkluu
0o0MeHa, 7K30- U SHIOTEPMHUUECKHE PEaKLi, TEIUIOBOM APEKT peakiuu, 1Ipo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHIIEHTPALMsl) B PACTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M TNPUMEHSTH 3TH
MOHSTHS TPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMyJn BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHII;

ONpeNeNATh BAJEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHMsI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNieN€HHOMY KJacCy COEIUHEHHH 1o QopMmyniaMm, BHJ XUMHYECKOW CBS3U
(KOoBaJIEeHTHAs! M HOHHAs1) B HEOPraHUYECKUX COETUHEHHUSAX;

packpeiBath cMbica [lepuoandeckoro 3akona [I. Y. MenzaeneeBa: 1eMOHCTpHpPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaipo;
ONMCBIBATE M XapakTepu3oBaTh TabiauuHyro ¢opmy llepuonuueckoil cucTeMsl
XMMUYECKHUX 3JEMEHTOB: pa3zivuyaTh MOHATUS «JIaBHas noArpynna (A-rpynma)» u
«obounass noarpynna (b-rpynma)», Manble U OoiblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHusl, KoTopele UMerTcs B Tabauue «llepuoauueckas cucreMa XMMHUYECKHX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIUPOBaTh XUMHUECKHE 3JIE€MEHThI, HEOPraHMUECKUe BEIeCTBa, XUMUYECKHE
peakuuu (10 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOATBEpPXKJas ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIINIA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;



BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeTUHEHHSI, MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

MPUMEHSATh OCHOBHBIEC OTIEPAIlMU MBICIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIECHUE, CUCTEMATH3AIUIO, KIacCU(DHUKAINIO, BBISBICHHE MPUYUHHO-
-CJI€ZICTBEHHBIX CBS3€H — IJI1 M3YYEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAyYHbIE  METOJbl  [O3HAHWS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIUPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

cleloBaTh MpaBWJIaM IIOJIb30BAaHUSA XUMHYECKOW TMOCynod U J1abopaTOpHBIM
0o0Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCCOBOU J10JI€H paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTUe).

K koHiy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSATHH: XUMHUYECCKHHA DJIEMEHT, aTOM,
MOJICKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTD, CTEIEHh OKUCIICHHS, XHMHUYECKas PEaKIHs, XUMHUYECKas
CBSI3b, TEIUIOBOW (D(PEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PAaCTBOP, AIICKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] JUCCOLMAIMs, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, IMpeaeiabHO JOoIycTUMas
koHueHnrpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHYECKUX IMOHATUH M NPUMEHSTH 3TH
MIOHSATHS NPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIECTB U
yYpaBHEHUN XUMHUYECKUX PEAKIUI;

OTIpEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX OJIIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPHHAJISKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynam, BUJ XUMUYECKOUW CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAUHEHUAX, 3aps] HOHA [0 XHUMHUYECKOU
dbopmyre, xapakTep cpeasl B BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbich [lepuoaudeckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnmuuHyio dopmy Ilepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh MOHATUS «riaBHas monarpymma (A-
rpynmna)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OONbIIME TMEPUOIBI,
COOTHOCHUTh O00O3HAUEHUS, KOTOpPhIE HMEIOTCA B TMEPHOAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn Aapa, o0IIee YKuciIo SJIEKTPOHOB U pacHpeIesieHre UX M0 IEKTPOHHBIM CIIOSIM),



OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCJMHEHUH B Mpe/enax MalblX MEePHOJOB U TJaBHBIX MOATPYII C YUYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peaknuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEMJIOBOMY
3 exTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (ONMHCHIBATH) OOmMEe H crenu(uiIeckue XWMUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PCAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKONW JUCCOLMALIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS pPEaKIuii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCUTEIBFHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (popMylie COSTMHEHHUSI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI MO YPABHEHHUIO XUMUYECKON PEaKIIHH;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMoOCydod u  J1abopaTopHBIM
o0opy/noBaHHEM, a Takke MpaBuia oOpalleHUs C BeleCTBAaMU B COOTBETCTBHH C
HMHCTPYKUHUSMHU MO BBITIOJIHEHUIO 1a00paTOPHBIX XUMUYECKHX OTMBITOB MO MOJTYYEHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHCTEeMATU3allUI0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBS3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHbl€ METOJBl TO3HAHUA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCIEPUMEHT (peaabHBIA U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKiuu




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aToMa

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuMu
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl

| [Ipeamer xumun. Posib Xumuu B KU3HH | bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

bubmmoreka [JOK

2 ITonarre o MeTogax MO3HAHUSI B XUMUH 1

https://m.edsoo.ru/ff0d227e
[IpakTiueckas padora Ne 1 «IIpaBuna paboTsl
N bubnuotexa [JOK
3 B JIaOOpaTOpHUH U MPUEMBI OOpAIICHUS C 1 1
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0BAHUEM)

4 Yuctele BemecTBa 1 cMech. CriocoObl | bubnuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 bubmmorexa [TOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH )»
bub6 OK

6 ATOMBI U MOJIEKYJIbI 1 nommorexa L

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 [IpocThlie 1 croXXHBIE BElIECTBA 1

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa OK
YIp yi https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuoreka [JOK




Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcCHUTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

2 MaccoBas 10Jis1 XMMHYECKOTO 3JIEMEHTa B bu6mmoreka [{OK
COCJIMHEHUN https://m.edsoo.ru/ff0d350c

13 KonnuecTtBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230

14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYecKash peaKus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky n ycoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHHUS MaCCHI BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88

17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnuorexa [JOK
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUUeCKUX peakimil

18 (coem/nf?eHI/I;II,l pa3JiokKEeHuUs, SaI\IZCH_ICHI/Iﬂ, bubmotera [JOK

https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIMKIoneauct. O600IeHNE 1 bubmuoreka [JOK
cHUCTEMAaTH3als 3SHAaHUH https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel o teme

20 «Bemicma u )lzl/IMI/I‘{eCKI/Ie peakuum» Bubmmorexa LIOK

https://m.edsoo.ru/ff0d4290

o1 Bo3nyx — cmecsk razos. CocTaB Bo3ayxa. bubnuorexa [IOK

KI/ICHOpO,Z[ — JJICMCHT U ITPOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d448e




O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [{OK
22 KHCJIOpoJia (peaKkIuy OKUCICHUS, TOPEHHE).
https://m.edsoo.ru/ff0d4614
IMousarue 06 oxkcuagax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
bu6mmoreka [{OK
23 mabopaTopuH U MIPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoit 3 PexT XuMHIecKoil peakiumy,
bubmmoreka [{OK
24 MIOHATHE O TEPMOXMMHUYECKOM YPaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX PEAKITUIX
Tonnuso (HedThb, Yroab U METaH).
25 3ar SI3H€I—EI/I6(1];OS ¢ a, CII0COOBI c)ero bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast padota Ne 3 o Teme
bu6moreka [IOK
26 «ITonmyuenue u coOupanue KUCIOpoa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTBY
7 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bubmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKnue U XMMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6 K
29 IlonsiTHE O KMCIOTaX U COJISIX uommorexa HO
https://m.edsoo.ru/ff0d50d2
CriocoObl MoJy4YeEHHs BOIOPOIa B
30 Ha6oPaTo Hqu HOpOL bubmuoreka [JOK
patop https://m.edsoo.ru/ff0d4dd0
IIpaxktnueckas padora Ne 4 o Teme
p p bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




bubnuoreka [IOK

32 Momnsipublii 00bEM ra3oB. 3akoH ABOTaIpO
https://m.edsoo.ru/ff0d542e
Brruncienus 00b€Ma, KOJUYECTBA BEIICCTBA
bu6mmoreka [IOK
33 ra3a Io €ro M3BECTHOMY KOJIUYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA MK 00BEMY
Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
o bubnuorexa [JOK
34 peaKkiiy Ha OCHOBE 3aKOHA 00BEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 duznyeckne 1 XMMAYECKHEe CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe U
bu6mmoreka [IOK
37 HEHAaCBIIIEHHbIE PacCTBOPBI. MaccoBast 105
https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTrueckast pabota Ne 5 mo Teme
.. bu6moreka [IOK
38 «[IpurotoBieHue pacTBOPOB € ONPEACIEHHON
o o .. https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA
KontponbHas padota Ne2 mo teme
39 «Kucmopoa. Bomopoa. Boma» bubmorexa HOK
PO BOAOPOA. oA https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, KiaccuuKaius,
40 HOMCHKIATVDA bubmuoreka [JOK
yp https://m.edsoo.ru/ff0d664e
[Tomydyenne u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduKaims, bu6mmoreka [JOK




HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[Tosmydyenune u XuMHUYECKUE CBOMCTBA

bubnuoreka [IOK

43
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. bubnuotexa [JOK
45 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCTIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuotexa [JOK
MIOJTYy4EeHUs, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9as50
. bubnuoreka [IOK
49 O0600611eHre 1 cucTeMaTu3alus 3HaHu| 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIACChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCMHEHUH
[lepBbie MOMBITKU KIIACCHU(PUKAITUU
bubmuoreka [JOK
51 XUMUYECKUX 3J1eMeHTOB. [loHaTHEe 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[lepuoanueckuit 3akox u [lepuoanueckas
bubmuoreka [JOK
52 cucTteMa XMMU4eckux 3aemeHToB /1. W.
https://m.edsoo.ru/00ada52c
MenneneeBa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.

bubnuoreka [IOK

54
H3oTomE! https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB
. bubnuoreka [JOK
55 anemeHToB Ilepuonnueckoit cucremsr /1. .
https://m.edsoo.ru/00adabbc
Meneneera
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110
. bubnuotexa [JOK
56 ero noJjioxkeHuto B [lepuoauueckoii cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
57 pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MeneneeB — y4€HBIH, TEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuotexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 HNonnas xumuueckas CBsi3b nommoreka L
https://m.edsoo.ru/00adac34
bubmoreka [IOK
60 KoBanentnas monsipHas XuMH4ecKas CBs3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBaneHntHast HenossipHasi XMMUYECKasl CBSI3b
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmotera [JOK
https://m.edsoo.ru/00adae28
bubmuoreka [JOK
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU
https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OkucauTenu U BOCCTAaHOBUTEIIH
https://m.edsoo.ru/00adb076
65 KonTponeHas padota Ne4 o teme bubnuorexa [IOK

«CTpOCHI/Ie aTomMa. XUMHYECKas CBSA3b

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




66 PesepBHsiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
cHCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O0o0IICHNE T | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
nugposbie
Ne i/ Tema ypoka Konrpoiasbubie | IlpakTuyeckue
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuit 3akoH. [lepnoanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYecKux 3yemenToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWICTB
N bubnuorexa [JOK
2 XUMHWYECKUX JIEMEHTOB TEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMHuueckoil CBSI3U U THIEI | bu6moreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca
Knaccudukanus XuMHUYECKUX peakuui mo
bu6mmoreka [JOK
6 Pa3IMYHBIM IPU3HAKAM 1
https://m.edsoo.ru/00adbcb0
[TonaTHEe 0 CKOPOCTH XUMUYECKOHN pEeaKIUU.
7 [ToHATHE O TOMOTEHHBIX U I'€TEPOTr€HHBIX | bubnuoreka [JOK
peakuusax https://m.edsoo.ru/00adbe9a
8 [ToHATHE O XUMUYECKOM PABHOBECHUHU. | bubnmnoreka [JOK

q)aKTOpLI, BJIMAOIIHUEC HA CKOPOCTH

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




XMMUYECKON PEAKLUU U NTOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbIE U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuorexa [JOK
12 OCHOBaAHUH B CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAITIHT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUI 00 AIMEKTPOIUTHIECKON Bu6amorexa [IOK
ped P https://m.edso0.ru/00add8b2
JMCCOLIMAuU
14 [TonsiTue o ruapoIU3€E CoJei Bubnmorera [IOK
AP https://m.edsoo.ru/00add9dd
. bubnuorexa [JOK
15 O06o01enre 1 cucTeMaTru3amys 3HaHUHA 1
https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
7 KounTtponsnas pabora Ne2 no teme bubnuoreka [JOK
«XHAMHUYECKHUE PEAKITAN https://m.edsoo.ru/00addecO
18 OO1as XapakTepUCTUKa raJIOreHOB. bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoisHas KUCIOTA,
POBOAOPOA N bubmuoreka [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJIyYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas paborta Ne 2 mo Teme bubnunoreka [JOK




«XUMHYECKHUE CBOUCTBA COJITHOM KUCJIOTEIL.
KauecTBeHHBIE peaklM HA TaJIOTE€HU/I-
HOHBD)

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bu6mmoreka [{OK

21 €aKIi, €CIIM OJUH 13 PEarcHTOB IaH B
peartt A P A https://m.edsoo.ru/00ade488
M30bITKE
OO6mras xapakTepucTuka 31eMeHTOB VIA-

P P bubmmoreka [{OK
22 TPYIIIBI
https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.

o Haxoxnenue cepbl U €€ COeTMHEHUH B bu6moreka [IOK
pupojie. XMMAYECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
CepoBonopoa, cTpoeHue, PU3NIECKUE U

24 xnﬁnqecxﬁe CBO;CTBa ! bubamorera LHOK

https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,

)5 (bu3HYeCcCKre U XUMUYECKHUE CBOMCTBA, bubnuoreka [JOK
NIPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOoco0a MoTydeHus bubnuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COeAMHEHUSIMU CEPBI

7 Brrunciienue MaccoBoii JOJIM BBIXOJA bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa IEeMEeHTOB V A-

bu6mmoreka [JOK
28 rpynnsl. A30T, paclipocTpaHEHHE B

npupone, (I)I/IBI/I‘ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adeea6




CBOICTBa

AmMHaK, ero GU3NYecKue 1 XUMUYECKHE

bubmuoreka [IOK

29
CBONCTBA, ITOJIy4CHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padora Ne 3 o teme

bu6mmoreka [{OK
30 «[lonyyeHre aMmMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEH

1 aMMOHUS B Ka4€CTBE MUHEPAIBHBIX bubnuoreka [JOK
yaoOpeHui. XMMHUYECKOe 3arpsi3sHeHUE https://m.edsoo.ru/00adf518
OKpYXAaIOIEH Cpeibl COEAMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas

bu6moreka [IOK
33 KHCIJIOTa, GU3UIECKUE U XUMHUUCCKHE
. https://m.edsoo.ru/00adf68a
CBOWCTBA, MMOJY4ECHUE
Hcnonws3oBanue GocdaToB B Ka4ueCTBE
. bu6moreka [IOK
34 MHHEPATBHBIX YI00pEeHU. 3arps3HeHNE
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu

35 Yraepoa, pactipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubnuoreka [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
V)

bu6mmoreka [JOK
37 YronpHas KUCIOTa U €€ COU

https://m.edsoo.ru/00ae006¢c
18 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK

"[lony4eHne yriaekucioro rasa.

https://m.edsoo.ru/00ae027¢e




KagecTBenHas peaxiyst Ha KapOOHAT-HOH"

[TepBoHauanbHBIE TOHATHUS 00

bu6mmoreka [{OK

39 OpraHUYEeCKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIIIepo/ia
. bu6mmoreka [IOK
40 Kpemuuii u ero coeuHeHns 1
https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
41 «BaxHeiie HeMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0bf2
COCTUHCHUSY
KonTtponsnas pabora Ne3 no teme
. bubnuorexa [JOK
42 «BaxHueiie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCITMHEHUS»
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX

43 3JIEMEHTOB — METaJUIOB. MeTannndeckas bubnuorexa [JOK
CBSA3b U METAIUIMYECKAsA KPUCTAIUINYECKAs https://m.edsoo.ru/00ael03e
pemérka. Pu3nyecKkre CBOMCTBA METAIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. . bu6mmoreka [JOK
44 DIIEKTPOXUMHUYECKUI Pl HAIPSIKECHU I
https://m.edsoo.ru/00ael 156
METaJJIOB
O61ue crnocoObl NOTYyYeHUS] METAJIOB.

45 Crnasel. Beruncnenus no ypaBHEHUAM bubnuoreka LIOK
XUMHUUYECKUX PEaKIMi, eClii OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOoB COJICPKUT MPUMECH

bu6mmoreka [JOK

46 IToHATHE O KOPPO3UU METAIUIOB
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 [IlenouyHble MeTAIITBI H

https://m.edsoo.ru/00ael14b2




bubmuoreka [IOK

48 Oxcupl U THIPOKCHIBI HATPUS U Kallus
https://m.edsoo.ru/00ael14b2
€JIOYHO3EMEJIbHBIE METaJIIbI — KaJbIIuH 1
H . bubnuotexa [JOK
49 Mar"uui
https://m.edsoo.ru/00ael5e8
50 Bakneiine coeIMHEHUS KalbLIUs bu6mmoreka [{OK
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATH3AIMS 3HAHUH
bubmmoreka [JOK
52 JKécTkoCTh BOJBI M CIOCOOBI €€ yCTpaHEHUS
. yerp https://m.edsoo.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
- . bu6moreka [IOK
53 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 N — bu6moreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI U contn xkene3a (1) u bubnuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN
[IpakTuueckas paborta Ne 7. Pemenue
bubmuoreka [JOK
59 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
. https://m.edsoo.ru/00ae3de8
«BaxkHeH1INEe METAIIBI ¥ UX COSTUHEHUS
Briuncnenus no ypaBHEHUSM XUMHUYECKHX
N bubmuoreka [JOK
60 peakiuii, eciii OJIMH U3 PEareHTOB JaH B

HU30BITKE HITH COACPIKUT NMPHUMECH.

https://m.edsoo.ru/00ael1750




Briuncienns MmaccoBOU 10U BBIXOJA
MPOJyKTa peaKuu

61 O06o01IeHne 1 cuCTeMaTH3alus 3HaHU ! 1
& KonTtponsHas padota Ne4 mo teme |
«Baxuenme MeTajuIbl U UX COCIUHEHU
63 BeniecTBa u maTepualnbl B MOBCEAHEBHOM | bubmmoreka [{OK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAFOIIEH | bubnuotexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMum B pelIeHnH 3KOJIOTHYECKUX 1 bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [JOK
cUcTeMAaTu3alys 3HaHUu! https://m.edsoo.ru/00ae0d0a
67 Peseprubiit ypok. O6001meHNE 1 | bubnuoreka [IOK
cUcTeMaTu3aIys 3HaHUu! https://m.edsoo.ru/00adb33c
68 Peseprubiit ypok. O6001meHNE 1 1 bubnuoreka [JOK
cUcTeMAaTH3aIys 3SHaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111ecTBO

«M3parenscTBO «lIpocBemeHne

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. Xumus. Ypoku xumuu. 8 kinacc. Metoauueckoe nocooue./ ['abpuensa O.C.,
Octpoymos N.T'., CnankoB C.A., AO "UznarensctBo "[IpocBenienue"

2. Xumus. 8 knacc. [IpoBepounbie U KOHTpOIbHBIE paboThl./ 'abpuensu O.C.,
JIsicoBa I'.I'., AO "UzpatenbcTtBO "[IpocBenienue"

3. H.H. I'apa. Xumusi. Ypoku B 9 kiacce (mocoOue Jjist yIuTess).
AxrmmonepHoe obmiecto "UznarenscTBo "lIpocBemnienue”

4. AM. Paneuxuii. Xumus. JlugakTudeckuii Mmatepuai. 8-9 kiacchl.

Axmmonepnoe o6miectBo "UznarensctBo "IIpocsemnienue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

1. bu6mmoreka I{OK (https://m.edsoo.ru)

2. ®IINOP (3nexkTpoHHBIE 00pa30BaTEIbHBIE MOAYJIU 10 XUMUH)
https://srtv.fcior.edu.ru

3. Uudoypok (Buneoypokn) https://infourok.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022146
Bnageney Knbikosa Hnua BnaguMuposHa

OeicTevTened C17.04.2023 no 16.04.2024



http://www.tcpdf.org

		2024-02-05T05:01:01+0500




