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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npenactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTAHUSA U C YUETOM KOHIEMIUHU MPErnoiaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit deneparmu.

[IporpaMmma mo XuUMHUM [a€T MpEACTaBIEHHWE O LeNsIX, OOmIel cTpareruu o0ydeHwus,
BOCIIUTAHUSI W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelleieHue ero mo kjaccaM u
CTPYKTYpUPOBAaHHE I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAEISAET KOIUUECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO I[OCIIE0BAaTEIbHOCTD
U3YYEHUS XUMUHU C YUETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHMKU y4eOHOIro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aromuxcsi, OnpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus, a TAakKe TPeOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHH
HAa YypOBHE LeJeil W3ydeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUN O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMHUEN
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
peuieHus TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEUYECTBA —  CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 0€30acHOCTH, MPOOIIeM 3paBOOXPAHECHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJIsi caMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOMl  NeATelNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, Tak M B
npohecCHOHANLHON IS TEIILHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOABI U YEJIOBEKa, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B OPMUPOBAHUN
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJE, K YEJIIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOe OOpa3oBaHHE
oOydJaronuxcs.

JlanHbIe HampaBieHUS B OOyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
y4eOHOTO TpeaMeTa, KOTOPbIM SBJISETCS TNEeJarornyeckd aganTHPOBAHHBIM OTpakeHHEM
0a30B01 HayKH XMMHHU Ha OTpeACIEHHOM dTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH HAa OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XWMHUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHsl NMPOrpaMMbl 10 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojeprkaHUe CKIAAbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OpPraHHW30BaHbl MO INPUHILMITY IOCIEIOBATEIBLHOIO PA3BUTHUS 3HAHWM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEACTaBICHUH 00 NEKTPOIUTUUECKOM TMCCOIMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JApYromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumun
OPOMCXOMUT C TPUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiacc.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIbHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3a7aya y4eOHOro MpeaMeTa COCTOUT B (YOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNHN K HaAyYHBIM METO/IaM MMO3HAHUS MTPU U3YyYEHUH BEIIECTB U XMMUUYECKUX PEaKIIUii, B
(GopMHpOBaHMM W pPa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATENBHOM U yueOHO-MCCIIEJOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy m3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JMYHOCTH, TOTOBOH K CaM0OOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOUINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  I103HAHUf,
(GOpMHPYIONTUM MOTUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecreueHne YCIOBHM, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMUCS OIBITA
pa3sHOOOpa3HON NEeATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TIOJYYEHHBIC MNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH pelieHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH JEATECIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWM Uil BBIPAOOTKU SKOJOTHYECKH LeIecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHUI0, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.



OO1miee YnCIIo 9acoB, OTBEACHHBIX Ui M3YYCHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 gacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€JIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckne CBONCTBAa BElIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XMMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX JJIEMEHTOB.
[IpocTble u cioXxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKIX COeTUHEHUH.

®usnyeckue M XUMHYECKHE SIBICHHUSA. XHMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelllecTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenn:

3HAaKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAHUE (DPU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (PU3nUecKuX (TJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJICHCALIUS BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABICHUI, HaOII01eHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKAaHMS XHUMHUYECKUX peakuuid (pas3ioxkeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenume cmoco6oB
pa3ielieHusT CMECeil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISAIINS,
xpomaTtorpadusi, TNpoBeIEHHWE OUYUCTKA [MOBApPEHHON COJM, HAONIOACHHE U ONHCAHHE
pe3yabTaTOB MPOBEJECHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMSI MAacChl, CO3JaHHUE
MoJieNeit MOJIEKYI (IapOCTEP KHEBBIX ).

BaskHeiilue npeacTaBUTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenune xucimopona. CrocoObl MOMydeHHsS KHUCIOpoJa B JabopaTopud H
npoMmblIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(HUKAIHS
KHCIIOPOJA.

TennoBoit 3(ppeKkT XUMHUYECKOW peaklu, TEPMOXHMHYECKHE YpaBHEHHS, 3K30- U
OHAOTEPMUUYECKUE peaKkUUH. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIECHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bonopon — »neMeHT M mpocroe BeniecTBO. HaxokaeHue Bogopoga B NPUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osyueHus. KucioTs! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpHMOCTh BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pactBope. XuMHUUYECKHE CBOMCTBA BoJAbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpHUpOJE. 3arps3HEHHE NPUPOAHBIX BoA. OxpaHa M OYMCTKA
NPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBIC) U HeconeoOpa3yromue. Homenkiarypa
oKcHA0B. DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
HomeHnknarypa ocHoBaHuii. Pusnyeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHUECCKUE
cBoiicTBa kUcHoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenmn:

Ka4eCTBEHHOE OIPEICIICHUE COACPIKaHUs KUCIOpOoJa B BO3JyXe, MOMy4yeHHE, COOMpaHue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMyi OKCHJIOB M ONHMCAHUE HMX CBOWCTB, MOJy4Ye€HUE, cOOMpaHHE, pPaclO3HAaBaHUE H
W3YYCHHE CBOWMCTB BOAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccnenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBI C MeETaIaMH (HATpUEM M KaJiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHONM KHMCIOTBI, KHCIOT C METAJUIAMU,
peakuyMii HEWTpalau3alMH, IIOJIY4CHHE HEPAaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckass cucrema xumudeckux sjiementos JI. M.
Menpeseesa. CTpoenne aToM0OB. XUMHYeCKas CBsI3b. OKNCINTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUKM XUMHUYECKUX »dyieMeHToB. [loHsTHe o rpynmax
CXOJHBIX 3JEMEHTOB (IIE€JOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJOIEHbI, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIE OKCUIBI i THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMUYecKuxX odiemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUoaHas ¢opmbl [lepuonnyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKHA CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproandeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akona u [leproauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. Jl. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHast u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCHUIA
LMHKAa C pacTBOpaMu KHUCIOT WM IIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 MHCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, TaKk U TOHSATHI,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/AEIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAYYHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIMbI,
pPaIMOaKTUBHOCTh, MOJIEKYJNA, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KAIbLMUS U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKUX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTHU, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYEeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JEKTPOHHBIN OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBl€HUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust IEKTPOTUTAYECKON AUCCOIMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IUYHbBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenenb auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTrO OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanu. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenn:

O03HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakuuu OT BO3JIECUCTBHUS PpPa3IMYHBIX
(axTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOIMALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BUJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX NPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIJCNIEHHE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peaklud Pa3jIokKEHHS, COCIUHECHHS),
pacro3HaBaHMEe HEOPraHMYECKUX BEIIECTB C TMOMOIIbIO KaYeCTBEHHBIX pEakUWid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

Hemetanbl 1 UX coeIUHEHUS

OO0masi xapakTepucTUKa TraloreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue M (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJIaMH,
mienouamu).  XusopoBopopod. ConsiHasi KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U UX HaXO0XJICHUE B IPUPO/IE.

OO6mas xapaktepucThka djeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue cBoMcTBAa. OKCHIBI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOme Kak MpeNCcTaBUTENs Kiacca KUCIOT M crneunpudeckue). XUMHYECKHE pEaKIHH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIOco0a TMOMy4eHHUsi cepHOil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Cou cepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE JOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpAICHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUs. A30T, paclpocTpaHeHHEe B Mpupone, QU3NYECKHe Hu
XUMHUYecKHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3n4eckue U XUMHIECKUE
CBOICTBa, Moy4YeHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBHTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX



ynoOpeHnii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCIMHEHUSIMHU a30Ta (KHCIOTHBIC
TOXKIH, 3arps3HEHHE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUDUKAIIH
doctopa, puznyeckne u xummuueckue cpoiictBa. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKkne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEPaIbHBIX YI0OpECHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEpPOJ, alIOTPOIHbIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux ¢pu3nyecKkue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE Ha KMBbIE OPTaHU3MBL,
NOJIy4eHUE U TPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KiIMMaTa, MapHUKOBBIH 3¢ddekr. YrompHas kucinora u eé
coiu, UX (U3MYEeCKHMe M XHMMHUYECKHE CBOMCTBa, MONydeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KkapOoHaT-woHBL.  Mcmonb3oBaHwe  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTIepoiaa
(MeTaH, JTaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COECTUHEHHUI.

Kpemunii, ero ¢usmveckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHus o0 okcune kpemuaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitmme
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX Peaklui Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUI (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauWBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB Pa30aBICHHOW CEpHOU
KHUCTIOTHI, TIPOBEJICHHE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONOJeHUE TMpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COEAMHEHHH
(BO3MOXHO HCTIOJIB30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yYEHUE MOJIENe KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIICGHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, pacro3HaBaHUe
U U3YyYEHUE CBOWCTB YTIIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEakIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE MPU3HAKOB HX TMPOTEKaHHs, O3HAKOMJICHHE C TMpPOAYKLHEH
CHWJIMKAaTHOW MPOMBIIIJICHHOCTH, PeUIeHHe SKCIEepUMEHTANbHBIX 337a4y Mo Teme «Baxueilmue
HEMETAIUIBI U MX COCTUHEHUS.



MeTasiibl M UX COETHMHEHUSA

OO0mass xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckoi cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaNIOB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUITMYecKas
peléTKa. DNEKTPOXUMUYECKUN ps HampsoKeHW MetauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IIPOMBIILICHHOCTH.

[llenounbie MeTasuibl: TTookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUEeCKUe U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB B UX COCTUHCHMI.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHpneneeBa, CTpoO€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHenmme coenrMHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHuii: nonoxkenue B Ilepumomgmueckoil cucrteme Xumuuyeckux snemeHToB [, U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepumonnueckoit cucrtemMe xumuuyeckux osiementoB [l M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXxOXKAEHUE B Mpupojae. PU3NUecKue U XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil Ixcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YNbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HKCIIOIB30BAaHHE BHUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIECCAa TOPECHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HMCITOJIb30BAaHHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  IMPOTCKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblUs, aIIOMUHUS, LUHKA, xene3a (II) u xenesa
(IIT), memgu (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIisg ¥ KaJbIUs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB T'HJIPOKCHA ATFOMUHUS M TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakHeuIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyKamouas cpeaa

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B ObiTy. [lepBas momMomp NpH XUMHYECKHX OXKOTaxX U
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpe/bl (TpeelibHas JOMyCTUMasi KOHIICHTPAIUs
BemecTs, ganee — [1J1K). Poib xuMun B pereHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii Ixkcnepumenm:

u3ydeHue o0pa3ioB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanust MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU XUMHUHM B 9 Kilacce OCYIECTBISETCS
4yepe3 MCIOJb30BAaHWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX TMIOHATHWA, TaK ¥ TIOHSTHH,
SIBJISIFOLLIUXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOmme ecTecTBEHHO-HAyYHbIC TOHATHS: HAYYHBIA (DaKT, TUMOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEIPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBICHUE, MTAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

Odwuszuka: Martepus, aroM, OJCKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJICKYJIa, JJIGKTPHUECKUH 3apsiji, TPOBOJHUKH, MOJYIPOBOJHUKH,
JUBJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHWE BEIIECTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pemETKa, CIjiaBbl, (U3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuHTe3, npixanue, Omocdepa, PKOCHCTEMa, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOITaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM € TPAJAULHUOHHBIMU  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX IIECHHOCTHBIX OPHUEHTALMH M PACHIMPEHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUECKOMY M HAyYHOMY
HACJIIMI0, TIOHMMAaHMs 3HAYCHHS XHMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMaIMell O MEePeNOBbIX TOCTHXKEHUSX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUST O COILMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTHU P BBIOJHEHUH YUe€OHBIX, TO3HABATEIIbHBIX 3a7a4,
BBIMOJHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B MpoLecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIECHUE U IIOCTYNKM CBOMX TOBApUIIEW C IMO3ULUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY IS
NOHUMAaHMUsS  CYIIHOCTM HAayyHOW KapTUHBI MHUpPA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEeKa C MPUPOJHONU Cpeloi, O posu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IIOJIYYEHHME HOBBIX 3HAHUN IO XUMUH,
HEoOXonuMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, I0O3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, IPOEKTHOM M MCCIEA0BATEIbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBUI U HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



nmpaBu 0€30MaCHOCTH TMPU OOpaIleHHH C XWMHYECKHMMHU BEIIeCTBAaMH B OBITYy M pealbHOU
KU3HU;

5) Tpy10BOro BOCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUIAYaTbHOW TPACKTOPUHU
MPOJOHKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESITEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHOHANBLHOM cperie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 310pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P paboTe ¢ BEIIECTBAMU,
a TaKKe B CUTYaIUSX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IOJIydaeMble MPH H3YUYEHUU XUMHUH, JJS pElICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampenIMETHBIX pPe3yabTaTOB BBLACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, SKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHUBEpCaJIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX  XapaKTepHble IMPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSAMHU), UCIIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, J1ETyKTUBHBIEC,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITh B MPOIEcCe MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUU, NPeoOpa3oBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakUWh — TpU pelIeHuu YydeOHO-
MO3HABATENBHBIX 33/a4, C Y4YETOM OTHX MOJETBHBIX MPEICTABICHUA BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aeMbIX IIpOLEccaX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCcKue 1eCTBUSA:



YMEHHE HCMOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM U MPOBEICHHUIO YYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOoIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTar, (opMyIHpOBaTh O00OOLIEHHS W BBIBOJBI IO pe3yabTaTaM IMpPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Pa6ora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
¥ GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METOJIbI M 3alIPOCHI IPU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JJIsl BBIITOJIHEHHS YUeOHBIX U TIO3HABATENIBbHBIX 3a/1a4
OTIpeNIeNIEHHOT0 THUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIa/IeHUE KYJIbTYypOil aKTUBHOTO HCIIOIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpMYy MpeACTaBlIECHUS
uH(pOpMAIMM W WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4yll HECJIOXKHBIMU CXEMaMH, IuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPELBI.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TPEACTaBIIATh OJyYSHHbIE Pe3yIbTaThl T03HABATEIBHOM ESTENIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pPe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX NpoOjieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3UIUN (0OCYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaibHble yUeOHbIE 1eiiCTBHS:

YMEHHE CAMOCTOSATEIbHO ONPENENSTh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelleHHs Y4eOHBIX M [O03HABaTEJIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIA alroOpuT™M IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMIOJYYEHHs] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIECHUBATh COOTBETCTBUE IMOJIyYEHHOI'O pe3yjibTaTa 3asBICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpe/yiaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanpHO pabodell mporpaMMoOMN, BBIACISIOT: OCBOCHHBIC



OOyJarOIIMMUCST Hay4dHbIE 3HAHHS, YMEHUS W CIOCOOBI JEUCTBUH, crenuduyueckue s
HpeI[MeTHOﬁ O6J'IaCTI/I «XI/IMI/ISI», BUJblI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpeTalnH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 KJiacce mpeMETHBIC pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKUX IMOHSITHI: aTOM, MOJEKYyJa, XUMUYECKHUIT
AJIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJTHOPO/IHASI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJCKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
9JIEeMEHTa B COEJUHEHUH, MOJSPHBIA OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KIacCUuPUKAIUS
pPEaKIuii: peakiui COCIUHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKIINH 3aMEICHHsI, PeaKIINH
00MeHa, 2K30- U YHJIOTEPMHUYECCKHE PEaKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, paAuyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIGHTPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSITHS TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMCHTOB B OWHApHBIX COCJAMHEHUSAX, MPUHAIIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbicha llepuoguueckoro 3akona J[. M. MenpaeneeBa: 1eMOHCTpUPOBATH
NOHUMaHHE TMEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonumyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
OMHCHIBATh W XapakTepu3oBaTh TaOmuuyHyto Qopmy Ileprogudeckoli CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moarpymnmna (A-rpynma)» u
«mmobounast moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
00o03HaueHHsI, KOTopble UMetoTcss B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeesieHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOHIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TIOJATBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOJICKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyIJie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPAaBHEHUIO XUMHUECKOH peaklny;



MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEILHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMAaTU3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBSA3€H — JUJI1 MU3YYEHUsI CBOWCTB BEIIECTB M XUMHUUYECKUX PEaAKLUU,
€CTECTBCHHO-HAyYHbIE  METOJbI ~ TO3HAaHUS  —  HaOmIOJAeHWe,  M3MEpEeHHe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWMHUYECKOW TIOCYIOH H  J1abopaTOPHBIM
0o0opyIOBaHHWEM, a TAaKXE MPaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMHU T10 BBITTOJIHEHHIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO MOTYYEHHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM 0JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBAThH
U MPOBOJUTh XUMHYECKUE IKCIICPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB INEIOYCH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JTakmMyc, peHodTanernt, METUIIOpaHK U IPYTHE).

K koHmy obydenus B 9 kiacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHUN: XUMUYECKUH IJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
3NEKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHUYecKas
CBS3b, TEIUIOBON A(PEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIIUTHI, JJIEKTPOTUTHYECKAs JTUCCOLMAIUS, pEaKlUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amMpOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHAsl, WOHHAs, METAJUTMYecKas), KPUCTAIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW pEakiuu, MpeNeabHO JOImyCcTUMAast
koH1eHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSTHS IIPH OMUCAHUH BEILIECTB U UX MPEBPAICHHI;

UCIIONIb30BAaTh XHMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OPMYyNT BEIIECTB U
ypaBHEHUN XMMHUYECKUX PEAKIIUN;

ONpeAeNiTh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEAeTIEHHOMY
KJIaCCy COENMHEHUH Mo QopMmynaMm, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJJINYeCKasl) B HEOPTaHWYECKUX COSAMHECHMSX, 3apsj HOHA IO XHUMHUYECKOM
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoguueckoro 3akona J[. 1. MenaeneeBa u J€EMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyto (opmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX DJIEMEHTOB: pa3nyaTh TOHATUS «TJaBHas moxarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnna (b-rpynma)», manble W OonblINe TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sizipa, o01ee YuCiIo IEKTPOHOB U pacIipeielieHUue UX 10 JIEKTPOHHBIM CII0SM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KIIACCHU(UITUPOBATh XUMHUYECKHE JICMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUCCKUE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKUUU BEIIECTB, MO TEMJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) O0OmMMEe W crenuduueckue XUMUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKHCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOUMALIMU KUCIIOT, IIEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pEeaKUUil MOHHOrO OOMEHa, YpaBHEHUS pEaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3IMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEeHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

coOnrofaTh mMpaBujia TMOJH30BAHUS XHMHUYECKOM TOCYyIO U J1abopaTOpPHBIM
o0opy/noBaHuEM, a TakKe IMpaBuja oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMHU MO BBIIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHuIo ra3000pa3HbIX BEHIECTB (aMMHUAaKa M YIJIEKHCIIOro Trasa);

IIPOBOJIUTh PEAKLNHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJOpHI-, OpoMHI-, MOAHUI-, KapOoHar-, ¢docdar-,
CWJIHMKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HU3YYEHHBIX
METaJIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEILHON ACATENIBbHOCTH — aHAIW3 U CUHTE3,
CpaBHEHME, 0000IleHne, CHUCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUISI M3YYECHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHHE, U3MEpPEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

Ne

HaumeHoBaHue pa3jiesioB u

KoanuyecTBO 4acoB

KonTtpoabHbie

IIpakTHYeckue

JeKTpoHHBbIE (HU(POBHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThbI
Pazgea 1. [lepBoHayaibHble XUMHYECKHE OHATUSA
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U bu6mmoreka [IOK
1.1 N 5 2
MPAKTHYECKOU JIeATETLHOCTH https://m.edsoo.ru/71f41837¢
YyeJIOBEKa
12 BemiecTBa 1 XuMu4eckue 15 ] Bbubnuoreka [JOK
’ peakmuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

)1 Bo3znyx. Kucnopon. [Tousitue 6 bu6mmoreka [IOK
00 okcHgax https://m.edsoo.ru/71f41837¢
9 Bonopoa.Ilonstue o kucnorax 2 | Bbu6nmuoreka [JOK
1 COJISIX https://m.edsoo.ru/7t41837¢
)3 Bona. PactBopsl. [Tousitue 06 5 1 ) Bbubnuoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 1 | | bu6mmoreka [IOK
HEOPTraHUYECKUX COCTMHCHUI https://m.edsoo.ru/71f41837¢
Htoro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckasi cucrema xumuieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn




[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema

bu6mmoreka [IOK
3.1 XUMHUYECKHX djieMeHToB 1. 1. 7 https-//m.e dS(I)_E).ru 1764183 7c
Menaene-eBa. CtpoeHne
aToma
XHUMHUYeCcKas CBI3b.
3.2 OKI/ICJ‘II:”IC“:CJ?BH(;- : 8 brbmiorexa HOK
https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
Uroro no pazaeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmoreia OK
https://m.edsoo.ru/7t41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/l Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. BenrecTBO 1 XUMHYECKHE PeaKIIUU
[ToBTOpenue u yriryOiaeHne 3HaHUH Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoteka [JOK
’ peakmuit https://m.edsoo.ru/7f41a636
DNEKTPONIUTHYECKAs! JUCCOLIUALIUS. bubmmoreka [JOK
1.3 8 1 1
XHWMHYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/iibl 1 HX COeIMHEHUSA
)1 OO6m1ast XapaKTepruCTHKa XUMHIECKUX 4 1 bubnuorexa [JOK
’ anemeHToB VIIA-rpymmel. ["agorenst https://m.edsoo.ru/7f41a636
o | e 6
’ pyfmyL. Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
| e | , wemosaor
. JEMEHTOB V A-TpYIIIIbI. T U UX
124 ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
Vs OOmas xapelliclizpncmxa XSI/;MI/I‘-IGCKI/IX . 1 , BuGmorexa LOK
’ BHeMeHTUOB “TPYHIIRL S TACPOL | https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaaabl M UX cOeIMHEHUSA

3.1 OO0mme cBOMCTBA METAILIO 4 bubnuorexa LOK
. n BOUCTBA MCTAJIJIOB
= https://m.edsoo.ru/71f41a636
. but6mmoreka [IOK
3.2 Baxueiinme MeTayuibl U UX COCIUHEHUS 16 https-//m.edsoo.ru/7f412636
Hroro no paszneny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemectBa aTepual KU3 eJIoBeKa 3 bubmorexa HOK
. TBA U MaTCPHUAJIbl B ) KU3HH 4YCJIOB
t p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE BpeMs 3 bubmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Kosun4yecTBo 4acos JJIeKTPOHHBbIE HU(PPOBBHIE
w/n Tema ypoka Beero Kontpoabueie IIpakTuueckue  00pasoBaTesbHbIE
padoTsI padoThbI pecypcbl
1 [Ipenmer xumuu. Poias XMMUH B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 ITonsgaTue o MeTomax MO3HAHUS B XUMUH 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d227e
| Dot oo |
https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTI0OBAHUEM))
4 Yucrtele BemecTBa u cMecu. CriocoObl 1 Bubnuoreka [JOK
pazaeneHus cMecei https://m.edsoo.ru/ff0d26ca
5| cvcoch (m mpoepe ovmeres momapeme 1 buGmrotexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 BuGmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUECKUE 3JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmmoreka [IOK
XUMHUYECKHX IJICMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BENIECTBA 1 bubmorexa [OK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 BrGmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. 1 bubmuorexa [JOK

Xumnueckas popmyna. BaneHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XUMHUYCCKUX JJICMCHTOB

1 OtHocuTenbHAas aTOMHas Macca. bu6mmoreka [IOK
OTHOCHTEIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas qoist XMUMHUYECKOI'0 DJIEMEHTA B bu6mmoreka [IOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuectBo Bemectsa. Moabs. MonsipHas bubmmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3nYecKrue U XUMUYECKHUE SBICHHUS. bu6mmoreka [IOK
XuMHUECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcloBUS POTEKAHUS bubmuorexa [JOK
XUMUYECKHUX PEaKIIUi https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus xonudecTBa, MacChl BEIISCTBA 110 bu6mmoreka [IOK
YPaBHEHHUSIM XUMUYECKHUX PEaKIHii https://m.edsoo.ru/ff0d5708
Knaccndukarys XuMAYeCKHX peaKIiii
18 (COG,Z[I/IHq;HI/IHHpaSJ'IO}KeHI/ISI sal\I/:emeLIIm;{ bubmorexa [OK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIOEIUCT. 0606yI;IIGHI/Ie u brbmiorexa LOK
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 Kontponshas padora Nel mo reme «BemiectBa bubmmoreka [IOK
U XUMHUYECKUE PEAKIII» https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB Bo3ayxa.
21 Knci}:;on — BJIEMEHT U MPOCTOE Be?uy:cmo. bubmorexa [OK
https://m.edsoo.ru/ff0d448e
O30H
” dusnvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPEHUE).

https://m.edsoo.ru/ff0d4614




TTonsaTue 00 oxcugax

CniocoObl MoTy4eHus KUCIOpoia B

23 71a00paTOpPUX U IPOMBIIIIEHHOCTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TernoBoi 3PHEeKT XMMUYECKON peaKnuu
24 MIOHSATHE O T(i)f()bMOXI/IMI/I‘IeCKOM yII))aBH:HHI:I bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUYCCKUX PEAKITUSIX
TormuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq];o3’n}3’/rxa CIocoObI zro bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 mo Teme
26 «ﬁonyqeﬂne u I::06HpaHHe KHCII0pO/ia bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY
7 Boxopon — 351eMeHT U IPOCTOE BELIECTBO. bubmmoreka [IOK
Haxoxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bozopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTonsATHE O KMCITOTAX U COJISIX brbmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOIa B bubmmoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme
31 «ﬁonyqeﬁne u 206HpaHHe BOJIOpOJIA bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4{42
U3YYCHHE €r0 CBOMCTBY
. N bubmuorexa [JOK
32 Momnsipabiii 006EM ra3oB. 3akoH ABOTaapo hittps-//m.edsoo.ru/f0d542e
13 Brrunciienus 00bEMa, KOJIMUECTBA BEILECTBA Bbu6nuoreka [JOK

ra3a Io €ro u3BECTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0




BEIIIECTBA UIIH 00BEMY

Boruncnenus 00bEMOB ra3oB 0 YpaBHEHHUIO

34 eaK a OCHOBE 3aKOHA 00bE buommorexa LOK
WM Ha OCHOB Ha 00BEMHBIX
peaktt . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duszndeckre M XUMAYECKIE CBOMCTBA BOJIBI Bubmmorexa [OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. I1o e 00 KaTopa bubmmorexa [OK
TaB ocHoBaHuH. [ToHsaTH MHIUKATOpax
s P https://m.edsoo.ru/ff0d59¢2
- Boga kak pactBopuTens. Ha;IZIH_IGHHHG u BuGmorexa LOK
HEHACHIIIEHHEIE PACTBOPEL. MaccoBast JOJIs
= p P A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PAaCTBOPE
IT 6ota Ne 5
38 «gafri:zzﬁiiz (:1?[3(: 01;T 2 (T;M: eJIEHHOH bubmorexa HOK
P N N p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIe pacCTBOPEHHOTO BEIIECTBA
19 Kontponbhas padota No2 o teme bubmuorexa [JOK
«Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCu(pUKaIUs, Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
! .
. ; ocny:eHHe 1/(1) ():(I/I(I)VII/I‘IGCKI/IZ C(];(())I/IZTBa BuGmiorexa [IOK
MCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubmmoreka [IOK
OCHOBaHMIT https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHune u XuMHUYECKHUE CBOMCTBA KUCTIOT bubmuorexa [JOK




https://m.edsoo.ru/ff0dfee2

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI

bu6mmoreka [IOK

46 NOJIy4YEHHUsI, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJTACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 ['eneTnueckas cBsI3b MEXKy KilacCaMu bu6mmoreka [IOK
HEOPTaHWYECKUX COCTMHECHHI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cucTeMaTr3alus 3HaHHIA Buommorexa LHOK
https://m.edsoo.ru/00ad9cb2
50 Kontponbnas padota Ne3 no teme "OcHOBHBIE bubmnorexa [JOK
KJIACChl HEOPTaHUYECKUX COCTMHECHHM" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKHU KIacCU(UKAITIN
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOHﬂLTIHe 0 rpymnmnax bubmmorexa IOK
https://m.edsoo.ru/00ad9fta
CXOJHBIX 3JIEMEHTOB
Ilepuoguueckuii 3akoH u Ileproguueckas
52 CI/I(I:FGMI:I XAMHUYECKHX aneMegToj . . BuGmiorexa LIOK
https://m.edsoo.ru/00ada52¢
MeHneneeBa
53 IIepuonsl, rpynmel, MOATPYIIIILI BruGmiorexa LIOK
https://m.edsoo.ru/00ada52¢
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIED. bubmuorexa [JOK
N3oTomsr https://m.edsoo.ru/00ada342
CTpoeHHe 3IEKTPOHHBIX 000JI0UEeK aTOMOB
55 C-)JIEI:MeHTOB Hepnizmqecxoﬁ cuctemsl /1. W. bubmorexa HOK
https://m.edsoo.ru/00ada6bbc
Menneneena
56 XapakTepuUCTUKa XUMUYECKOI'0 3JIEMEHTA 10 bubmmoreka [IOK

ero nosioxkeHuro B Ilepuoguyeckont cucreme

https://m.edsoo.ru/00ada824




. . MenneneeBa

3nauenue [leproanueckoro 3akoHa s

57 pa3BuTus HayKu U npaktuku. J[. 1. 1 bubmorexa LIOK
MeHeneeB — yu€HbIH, IEIaror ¥ rpakIaHuH https://m.edsoo.ru/00ada%6e
53 DIIEKTPOOTPULIATETLHOCTh AaTOMOB | bubmuorexa [JOK
XAMHYECKHX JIEMECHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumudeckas CBI3b 1 buommorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHasi XMMUYECKasi CBA3b 1 bubnmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHasi XUMHYECKasl CBA3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHUCICHUS 1 Bubmmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https-//m.e dS(I)_E).ru 100adb076
65 KonTtponsnas padora Ne4 o reme «CtpoeHue 1 bubmmoreka [IOK
aTomMa. XMMHYECKasi CBSI3b) https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O6001IeHNE 1 1 bubmnorexa [JOK
cUCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c¢c
67 PeseprubIil ypok. O6001IeHNE 1 | bubmuorexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBublit ypok. O60011eHuE 1 1 bubmmoreka [IOK
cUCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




9 KJIACC

KoanuecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

JJ;-,H Tema ypoka Beero Kontpoabueie IIpakTuueckue  00pasoBaTebHbIE
padoTsbI padoThI pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas
1 cncf)TeMI; XUMHYECKHUX 3HGMIG)HT§B . N. 1 Bubmmorexa LHOK
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XI/IMI/I‘IGCKEIX 3JIEMEHTOB MIEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
MEepPHOJIOB

3 Knaccu¢ukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUuMHYECKOU CBSA3U U TUIIBI ] Bbubnmuoreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpeHue n yriayoiaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Knaccuukanus XuMHU4ecKuX peakiui mo bubmmoreka [IOK

6 1
pPa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKOUN PEAKIINH.

7 IlonsaTue o FOMI())FGHHBIX u I‘eTepOF:HHBII;I( 1 bubnmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaxnusx
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

2 @aKkTOpBI, BIUAIOIIKUE HA CKOPOCTh ] bubmmoreka [IOK
XUMHAYECKON peaKIiy 1 MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK




peaxkuuu https://m.edsoo.ru/00adcade
10 Teopus 3IEKTPOTUTUUECKON JUCCOLIUALNY. bu6mmoreka [IOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HNonnsle ypaBHEHUS peaKIInii bubmorexa HOK
P peakd https://m.edsoo.ru/00add448
’ XHMqucxvne CBOMCTBA KHCIOT U o BuGmiorexa LIOK
OCHOBAHHI B CBETE IPEACTABICHUI O
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTHICCKON JTUCCOITUAITTT
s XUMHUYECKHE clsoFéCTBa COJICH B CBETE ) BuGmorexa LIOK
MIPEACTABIEHNN 00 3JIEKTPOIUTHIECKOM
pest P https://m.edsoo.ru/00add8b2
IHACCOIAAIAN
14 ITonsTHE O THAPOIHN3E CONEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATH3a 3HAHUH bubmorexa [OK
HHE ¥ CUCTEMaTHU3alys 3HaHUH
Hl H https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. «Pemienue bubmmoreka [IOK
16
HKCHEPUMEHTAIBHBIX 3a7au» https://m.edsoo.ru/00addbfa
K 6ota Ne2
17| «Onavepommmscorss maccomsms uGmorexa LIOK
P g HHATHA. https://m.edsoo.ru/00addec0
XUMHAYECKHE PEaKIIMH B PACTBOPAX)
OO6m1ast xapaKTepuCTHKA TajJOTeHOB. bubmuorexa [JOK
18 N
XUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
o XJ10pOBOOPOA. E:OJISIHaSI KHCJIOTA, BuGmiorexa LIOK
XAMHYECKHE CBOMCTBA, IOIyUYEHUE,
A https://m.edsoo.ru/00ade104
MIPUMECHEHUE
IT o6ota Ne 2
pakTHYecKas pa OTfl o 2 110 TEME BuGmiorexa LIOK
20 «IlomydeHue COnsTHON KUCTIOTHI, U3YYCHUE

€€ CBOMCTB»

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




Breraucnenus 1o YpaBHCHUAM XUMHUYCCKUX

Bbu6nuoreka [JOK

21 €aKI1M, €CIIM OJUH 13 PEarcHTOB JIaH B
peaid A P A https://m.edsoo.ru/00ade488
n30bITKE
OO1mas xapakTepucTuka 31eMeHToB VIA- bubmmoreka [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxo : €Hue ce ; (beé c:e ep i Bubmiorexa LIOK
XOXKICHH bl U WHEHUH B
! P vﬂ https://m.edsoo.ru/00ade64a
npupoae. XMMUYECKHE CBOHCTBA CEPBI
CepoBopaopon, cTpoeHue, (pu3ndeckue u bubmuorexa [JOK
24 o
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
’5 o AR €EP P . bubmmoreka [IOK
M3WYECKUE U XUMUYECKUE CBOKCTBA,
https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE PEaAKIINH, JICKAIINE B OCHOBE
%6 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubmmoreka [IOK
CEpHOI KUCIOThI. XMMHUYECKOE 3arps3HCHHE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpelibl COEAUHEHUSIMU CEPBI
7 Brruncienune MmaccoBOU TOH BEIXOZA bu6mmoreka [IOK
MPOAYKTa PEaKIiu https://m.edsoo.ru/00adec8a
OO6m1ast XapakTepruCTHUKa 3JIEMEHTOB V A-
)3 rpymnmsl. A30T, paCIPOCTPAHEHUE B bubmuorexa [JOK
npupoie, GU3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOICTBA
29 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubmuorexa [JOK
CBOMCTBA, IOJIYYCHUE ¥ TIPUMECHEHHUE https://m.edsoo.ru/00adf004
[TpaxTrueckas pabora Ne 3 o Teme
P P bubmuorexa [JOK
30 «IlonydyeHne aMmuaKka, U3y4eHue ero

CBOWCTB»

https://m.edsoo.ru/00adf180




A3OTHas KHUCIOTa, e€ pusnueckue u

Bbu6nuoreka [JOK

31
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnons30BaHyre HUTPATOB U COJIEH
39 aMMOHHMS B KAUYECTBE MUHEPAJIbHbBIX bubmmoreka [JOK
ynoopeHuii. XuMH4ecKoe 3arps3HeHue https://m.edsoo.ru/00adf518
OKpY>KaroIen Cpeibl COeIMHCHUSMHU a30Ta
®dochop. Okecun dpochopa (V) u pocopnas
1 $op o A bocopa (V) 1 ocdop bubmuorexa [JOK
KHCIIOTa, (PU3MUECKUE U XUMUYIECKUE
. https://m.edsoo.ru/00adf68a
CBOWCTBa, OJIy4YCHUE
Hcnonbp3oBanue pocdaToB B KauecTBe
34 epai (1())6 (Z 1. 3arps3HeHne bubmorexa [TOK
MUH BHBIX HUH. 3arps3HeHn
p B yA00P p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTaMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexa [JOK
35 .
(bU3MYeCKre U XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepona, ux pusudeckue u
36 XAMHUYECKHE CBOMCTBA. DKOJIOTHYSCKHUE Bbu6nuoreka [JOK
poOJIEMBI, CBA3aHHBIE C OKCUIIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
Iv)
37 v . Bbu6nuoreka [JOK
rOJbHAs KUCIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 'TII)O €HHUe pe CJIOTO rasa bubmmorexa LIOK
Jy4eHUE YTIIEKUCIIOro rasa.
i T " https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
[lepBoHayanbHbIE MOHATHUS 00
39 0 pa ec eIlIeCTBaX KaK O bubnmorexa LHOK
FaHUYECKUX B TBaxX Kak
P B https://m.edsoo.ru/00ae054¢
COEMHEHUSX yriepojaa
. Bbu6nuoreka [JOK
40 Kpemnuii u ero coequuenus

https://m.edsoo.ru/00aec080a




[TpakTuyeckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 [0 TeMe

bu6mmoreka [IOK

4 «BaHeimme HeMeTallTbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHMS»

KontponbHas ta Ne3 11

42 «l;)axcll){(;ﬁmjle iifd()eTZJi\j‘Isl HOHZGMG brbmiorexa OK

https://m.edsoo.ru/00ac0e18
COCIUHCHHMS
OO01mas XxapakTepuCTHKa XUMUYIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTajuindeckas bubmuorexa [JOK
CBSI3b U METAITMUECKAs! KPUCTAITHYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIIPSLDKEHUN bubmorexa HOK

https://m.edsoo.ru/00ael 156
METaJLIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnuaBel. Beruucrienus no ypaBHEHUAM bubmuorexa [JOK
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COACPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmoreia LIOK

https://m.edsoo.ru/00ael1278

47 [{enounble MeTaMIIbI BuGmiorexa LIOK

https://m.edsoo.ru/00ac14b2

48 Oxcuabl ¥ THAPOKCUBI HATPUS U KU bubmorexa HOK

https://m.edsoo.ru/00ac14b2
Illenoyno3eMenbHbIE METAJIIbI — KAJIBIIUA 1 bu6mmoreka [IOK

49 .

MarHui https://m.edsoo.ru/00ael5e8
. Bbu6nuoreka [JOK
50 Bakueiinme cocIUHECHNS KaIbIIHS

https://m.edsoo.ru/00ael5e8




51 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
52 JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS bubmmorexa IOK
https://m.edsoo.ru/00ac1886
o
g | e
yerpaners” https://m.edsoo.ru/00aclae8
. Bbubnmuoreka [JOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcupel, TuIpOKCHIBI U conu xene3a (1) u bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH
o
5 | oxmepmemneri s norne. Butmotoxs LIOK
«BaxxHelmme MeTaJJIbl U UX COSIUHEHUS» https://m.edsoo.ru/00ae3de8
BbIunciieHus Mo ypaBHEHUSM XUMHUCCKUX
CaKIUi, €CIIU OJJUH M3 PEareHTOB JaH B
60 EI36LIHTKe’HnH COII[[er(I/ITI:'IpI/IMeCI/I. ’ bubmmorexa LIOK
BrrunciieHus MaccoBOM A0JIA BBIXOJA https://m.edsoo.ru/00ae1750
MIPOJYKTA PEaKIuu
61 O06001IeHre U CUCTEMaTU3aIMs 3HAHUH
2 Kontponbnas padota Ne4 o teme
«BaxxkHeume MeTajbl 1 UX COCOUHCHUS
63 BemiecTBa 1 maTepuasnbl B TOBCETHEBHOM bu6mmoreka [IOK

JKHU3HHU YCJIOBCKa

https://m.edsoo.ru/00ae3£50




64 XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIECH ] bubmmoreka [IOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Poip Xx¥MuM B pelIEHUH YKOJIOTUYECKHUX ] bubmmoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O600611eHIE 1 | bubmuorexa [JOK
cUCTEMAaTH3aINA 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHne 1 1 bubmmoreka [IOK
cUCTEMATH3aINA 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O6o01eHnE 1 1 bubmmoreka [IOK
crcTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

» Xumus, 8-9 knaccel/ Pymzutuc I'.E./

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HacronpHas kaura yunrtens Xumus 8 kinacc-9 kmaccsl /Pymsuruc I'.E./

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Enunas komnekuust uudpoBsix 00pa3oBaTeIbHBIX PECYPCOB —

http://school-collection.edu.ru.






