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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUA
COCTaBJiEHa Ha OCHOBE TpeOOBaHUWU K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, MPEACTABICHHbBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (elnepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIINK MPENOJaBaHUs Y4€OHOT0 mpeaMera « XuMus»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Oa€T MPEACTaBICHHE O LENIX, OOIed CTpaTeruu
oOy4yeHusi, BOCHUTAHUS U Pa3BUTUA OOYYAIOUIUXCSA CpPEACTBAMU Yy4eOHOTO
npeaMera, yCTaHaBIIMBaeT  00s3aTelIbHOE MIPEAMETHOE coJiep KaHue,
npeaycMaTpuBaeT paclpejielieHue €ro Mo KilaccamM M CTPYKTYPUPOBAaHHUE 10
pazienaM M TEeMaM MPOrpamMMbl MO XHMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEA0OBAaTEIbHOCTh  U3YUYEHUS] XUMHU C Yy4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYaroUuMXcsi, OMNpPEAeNsIEeT BO3MOXHOCTH TMpeaMera  Jyis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHMM K
pe3yabTataM 00y4YeHHUs XMMUU Ha YPOBHE LieJIeld U3yYeHUs IpeAMeTa U OCHOBHBIX
BHUJIOB Y4e€OHO-IO3HABATEIbHOW JAESATEIbHOCTH OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IePKAHUSI.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (POpMHUpPOBAHHMS MHUPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUM O MAaTEPUATBLHOM E€IUHCTBE MHUpPA, BaXKHYIO
pOJib UTParOT (POopMHUpPYEMble XMMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPIUM U 00 SBOJIOIMHU BELIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHUS UEIIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOH,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, TPOOIEM 3APaBOOXPAHEHUS.

N3y4yenue xumuu:

CrOCOOCTBYET  peanu3aldd  BO3MOXXHOCTEH IS CaMOpPa3BUTHUS U
(dhopmupoBaHus KyJIbTYphl JMYHOCTH, €€ 001Iel U PYHKIIMOHATBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIesITeIbHOCTH,
AKCIEPUMEHTAIbHBIX M HCCIIEIOBATEIIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOHECCHOHANIBHOM JIEATEIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsI/Ia HA €AMHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATarnoM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0YyYaIOIIUXCH;



crocoOCcTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHUYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

JlaHHble HampaBlIeHHs] B OOYYEHUU XUMUM OOECIEUUBAIOTCS CHEUUPUKON
COJep>KaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBbIM  SIBISETCS — IEarorMuecKu
aJanTUPOBAHHBIM OTpPaKEHHUEM 0a30BOM HAYKW XMMHH Ha ONpPENEIEHHOM dTarne e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHusi OPUEHTUPOBAH HA
OCBOEHHE OOYYalOUIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHSITUNH XHUMHH, OCHOB
HEOPraHUYECKOM XUMHH ¢ HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSATHUM
OPraHUYECKON XUMHUHU.

CtpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU c(HopMHUpOBaHA HA OCHOBE
CUCTEMHOTro moaxoja k e€ uzydeHuro. CojJiepxkaHue CKIIAJbIBAETCS U3 CUCTEMBbI
MOHATUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMBI TTIOHITUI O XUMHYECKOM
peakiuu. OO0e ATU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIHUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepnoguueckoro 3akona J{. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH,

— YYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOHN CBSI3H;

— TpeAcTaBiICHUNM 00 DIIEKTPOJIUTHYECKON AUCCOIMAllMM BEHIECTB B
pacTBoOpax.

Teopernueckne 3HAHUA pPacCMaTPUBAIOTCA HA OCHOBE OAMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YpPOBHS K JIPYrOMY, BBIMOJNHSASA (DYHKIMUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHHe TMporpaMMmbl IO XHMHUU  CHOCOOCTBYeT  (POpPMHUPOBAHUIO
MPEACTABICHUS] O XUMUYECKON COCTABISAIONICH HAyYHOW KapTUHBI MUpPa B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUsI B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MNPUBJICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyX aloluid MUp»,
«buomorus. 5—7 xknacce» u «du3nka. 7 Kiacc».

[Ipyu wu3yyeHHH XUMUHU TPOUCXOAUT (POPMHUpPOBAHUE 3HAHUI OCHOB
XUMUYECKOM HAyKU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATETIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbI XUMHYECKUX
3HAHUM — BaKHEUIHUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX TTOJT0KEHUM,
JOCTYMHBIX OOOOIIEHWA MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNN K HAyYHBIM METOJaM T[O3HAaHUS TPU H3YyUYECHUU BEIIECTB U
XAMHYECKUX peaKinii, B GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUM B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEI0BATEIbCKON
JeSTENHHOCTA, OCBOCHHWW TPaBWI Oe30macHOro oOpamieHus ¢ BeHeCTBaMU B
MMOBCEJHEBHOMN KU3HU.

[Ipy M3y4eHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOHIEro 0Opa30BaHUs BAKHOE
3HAaYEHWE MPUOOPENIA TaKKe TEH, KaK:

— (GOpMHpPOBAHHE WHTEIUICKTYaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBHUSIM KU3HU,

—  HAmpaBIEHHOCTh OOYYECHHS HAa CHCTEMAaTHUECKOe MPHOOIICHUE
OoOyJarommxcs K CaMOCTOSITEILHOW TO3HABATEIBLHON JEATEIHHOCTH, HAYYHBIM
METO/JaM TIO3HaHUS, (OPMHUPYIONUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XAMWH,

— o0ecrieueHne yciaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OTIBbITAa Pa3HOOOPA3HOUN NEATENHHOCTH, TO3HAHWS W CaMOIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICSITEIILHOCTH,

— QopmupoBanne 00mel (QyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBJICHUS
OKPYXAIOIEro MHpa, UCTHOJb3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUU
XAMWH, TPUMEHITh WX TPU PEIMIEHHH MNpoOJeM B TOBCETHEBHOW XKU3HU U
TPYAOBOM JIESITENBHOCTH;

— ¢opMupoBaHue y O0OYyYaIOMUXCS TYMaHUCTUYECKHX OTHOIIEHUH,
MOHUMAHUSI TEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DKOJOTHYECCKU
1eJeCO00pa3HOTO TOBENEHUS B OBITY W TPYMOBOH NEATETBHOCTH B IEIAX
COXPaHEHHS CBOETO 3/I0POBbsI ¥ OKPYKAIOIIEH MPUPOTHON CPEIIbI,

— pa3BUTHE MOTUBAIMH K OOYYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOUIIS M HAMPABIECHHOCTH JaTbHEHIIETO
oOy4eHus.

OOmiee YUCIO dYacoB, OTBEACHHBIX I W3YYEHUS XUMHUH HAa YpPOBHE
OCHOBHOT0 001Iero o0pa3zoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 gacos (2
Jaca B HeZlel0), B 9 kiacce — 68 yacoB (2 yaca B Heelo).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

ITepBoHayaIbHbIE XUMUYECKUE MIOHATHS

[Ipenmer xumuun. Posib XUMUM B KU3HU YEJIOBEKAa. XUMUs B CUCTEME HayK.
Tena m BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemecTB. l[loHsATHE O METOMax MO3HAaHHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeneHus: CMECeH.

ATOMBI M MOJNEKYJbl. XHUMUYECKHE dIEeMEHTBHl. (CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aToOMHas Macca.
OtHOocHuTENBHAS MOJIEKYJIsSIpHAs Macca. MaccoBas 101 XUMUYECKOTO JJIEMEHTA B
COEMHECHUM.

KomnuecTBo BemectBa. Moisb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchbl W 4YHUCJa CTPYKTYpPHBIX €IMHMI] BemlectBa. Pacu€tel mo dopmynam
XUMHAYECKUX COCTUHEHUM.

DOU3NYECKUE U XUMUYECKUE SABJICHUS. XMMUUYECKasl PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHUsI Macchl BEIIECTB. XHMMHUYeckue ypaBHeHus. Kiaccudukanus
XHUMHYECKUX peakiuii (COeAMHECHHUS, Pa3JIOKCHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKOH MOCYAOW, mpaBuiiaMu paboThl B 1a0OpaTOpUU U
npuéMamMu oOpaileHus ¢ J1abopaTOpHBIM 000PYIOBAaHUEM, U3YUEHUE U OMHCAHUE
(¢u3nYecKknuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOJI0JACHUE
¢usnyeckux (TUTaBlieHUE BOCKA, TasHHUE JIbJIa, PACTHPAHHE caxapa B CTYIIKE,
KHIICHUE W KOHJICHCAITUS BOJbBI) U XUMHUYECKHX (FOpeHHe CBEYH, MPOKAINBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBHE Mejla ¢ KUCIOTOM) sSIBIICHHH, HAOIIOICHHE U
ONMCaHUE TPU3HAKOB MPOTEKAHUS XHMHUYECKUX peakiuid (pas3siokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCUIA
meau (I1) mpu HarpeBaHuu, B3aMMOACHCTBHE Xele3a ¢ pactBopoM cosa menu (11),
M3YUYEHHE CIIOCOOOB pa3/ICNICHUs] CMECEi: C MOMOIIbI0 MarHuta, (UILTPOBAHUE,
BBITIApUBAHUE, JUCTUIUIAIMUSA, XpoMaTorpadusi, MpoOBEICHUE OUYNCTKU MMOBAPEHHOU
CoJii, HaOJIOJIEHHWE W  ONHCaHUE  pPe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcCChl, CO3JIaHUE MOJEIIEN MOJIEKYI
(mapocTep KHEBBIX).

BaxHelilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT u mpoctoe
BemiecTBO. HaxoxkzaeHue kuciopona B mpupone, (puznueckue M XUMHUYECKUE
cBoiictBa (peakiuu ropeHwus). Oxcuabl. [lpumenenue kwuciaopona. CrocoObl



MOJIyYeHHUsI KHUCIOpoJla B JabopaTopud U MOpOMbIIUIEHHOCTU. Kpyrosopor
KHCIopoa B ipupoje. O30H — aJuioTponHas MoAu(uKaIus KUCIOpoaa.

TennoBoil 3P¢hekT XUMUYECKOW peakuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W SHJIOTEPMUYECKUE pEAKUUHU. TOIUIMBO. yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCUIIEHHE TapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — n»memeHnT uM mpocTtoe BemecTtBo. Haxoxkmenue Bomopona B
npuposie, (U3MYECKMEe U XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kucnorsl u conmu.

Momnsipabiii 00BEM ra3oB. Pacu€Tbl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnueckue CcBoWCcTBA BOABL. Boma kak pactBoputTenb. PacTBOpHI.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B paCTBOpE. XMUMHYECKHE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponb pacTBOpOB B mpHposie U B KU3HU 4YenoBeKa. KpyroBopot BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MMPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamus
OKCHJIOB.  coyieoOpasyroniue  (OCHOBHBIC, KHCIOTHBIC, aM{(OTEepHbIE) U
HeconeoOpasyronme. Homenknatypa oxcugoB. Pu3uyeckre U XUMUYECKHUE
CBOICTBA OKCUJIOB. [lomyuenne okcuaos.

OcHoBanusi. Knaccudukanusi ocHOBaHUM: IWIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HoMmenkiatypa ocHoBaHuil. PHU3WYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOWCTBa KHUCIOT. Psg aktuBHoctm MmetayuioB H. H. bekertona.
[Tomy4yenue KUCIOT.

Comu. Homenknarypa coseit. uzndyeckue u XMMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue coseil.

I'eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYUYEHHUE,
coOupaHue, paclio3HaBaHUE U W3Yy4YEHUE CBOMCTB KHUCIOpPOJa, HaOIIOJEHUE
B3aMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
npekpamieHusi ropeHus (mokapa), O3HAKOMJICHHE C OO0pas3laMH OKCHUIOB U
OMMCaHUWE HUX CBOMCTB, IOJy4YE€HHE, COOUpaHUE, pPACIIO3HABAHUE U U3YyUYCHHE
CBOICTB Bojoponaa (ropenme), B3aumozeicTue Bogopoaa ¢ okcugom meau (I1)
(BO3MOXKHO HCITOJIb30BAHKME BHCOMATEPHAIIOB), HAOJIOCHHE O0pa3IloB BEIICCTB
KondecTBOM 1 Monb, HcClieToBaHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON pPacTBOPUMOCTBIO, MPUTOTOBJICHHUE PACTBOPOB C ONPEACIEHHON
MAacCOBOM J10JI€ll paCTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBHE BOJIBI C METAJJIAaMHU
(matpieM u KanblueMm) (BO3MOXKHO  MCIOJb30BAaHME BHICOMATEPUAJIOB),



UCCIIeIOBaHUE OOpa3lloOB HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHJIUKATOPOB B PAaCTBOpAaX KUCIOT U IIEIOYEH,
u3ydeHne B3ammojerictBus okcunma menu (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C METaJIaMH, PEakIUid HEeUTpaau3aluy, IOJyYEHHE HEPACTBOPHUMBIX
OCHOBAHUH, BBITECHEHUE OJHOTO METallla APYTUM M3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/ad N0 TeMe «BaXHeHlIine KIacChl HEOPraHHMYECKHX
COEIUHECHUI».

Iepuognuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMeHToB JI. . MenaeneeBa. CtpoeHue aTtoMoB. XHMMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKK KiIAaCCU(PUKALIMK XUMHUYECKUX dJeMeHTOB. [loHsitue o
IPyNIax CXOMHBIX 3JEMEHTOB (IICJOYHBIC W IIEIOYHO3EMEIIbHBIC METaJLIHI,
raJIoreHbl, HHEPTHBIC Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yIoT aM(pOTEPHbBIC OKCHIBI
Y TUAPOKCUIBI.

[Tepnonuueckuii 3akoH. [leproanyeckast cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa.  KoporkomepuogHas W JJIMHHONEpUOAHass  (OpMBbI
[Tepunognueckoit cuctemMbl xumMuueckux snemMeHToB [[. . MenneneeBa. [lepuobl
n rpynnbl. DuU3NYECKHil CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IEpHUOJA H
CPYNIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 00070YeK aroMoB TepBeIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucrtemsl [[. M. MenaeneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 €ro noJiokeHuto B Ilepuoguueckont cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOKMCTB IO TPYNIIaM U EPUOJAM.

3nauenue [leprnoanueckoro 3akoHa u [lepuoanvyecKkoi CUCTEMbI XUMHYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — y4y€HbIn u
rPaK1aHUH.

Xumudeckass cBs3b. KoBaneHTHas (MOJSpHAas W HEMOJSApHAs) CBSA3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi.  OKHUCIUATEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpoueccrl OKHCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHUE O0pas3lloB BEIIECTB METAVIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LMHKA C PAacTBOPAMU KHUCJIOT M ILIEJOYEH, HPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHme, peakIuy pa3ioKeHHs, COSTUHCHHUS).

Mescnpeomemmnule ceasu



Peanuzammsi MeXIMpeAMETHBIX CBSI3€M MPU H3YYCHWH XUMUU B 8 Kiacce
OCYILECTBIIIETCS. YE€pe3 HCMOJb30BaHHE KaK OOIIHUX €eCTeCTBEHHO--HAYYHBIX
MOHATHM, TaK U TOHSTHM, SBJISIOMINXCS CUCTEMHBIMU JJISI OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYYHbIE TTOHSTUSI: HAy4YHBIH (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CUHTe3, KilaccupuKamus, MNEePUOIUIHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHHUE.

®usuka: wmarepus, aroM, OJJEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAUOAKTUBHOCTh, MOJICKYJA, 3JIEKTPUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBAa, ra3, (U3WUYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, TTAHETHI, 3BE€3/1b1, COJTHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMH4YeCcKasi peakiusi

[Tepunonuueckuii 3akoH. [leproanyueckast cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX OJJIEMEHTOB MEPBBIX TPEX MNEPUOJIOB, Kajus, KaJlblUs H UX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHMEM 3jeMeHTOB B Ilepumoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BemecTBa: BHAbl XMMHUYECKOW CBSA3U. THIIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIUYECKOW PEHIETKH U
BHUJIa XUMHYECKOU CBA3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjlaccaM HEOPraHWYECKUX
COCJIMHECHUH, TeHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIIECTB.

Knaccudukanus XuMHUECKUX PEaKI|i 110 pa3IMYHbIM MMPU3HAKAM (110 YHCITy
U COCTaBy Yy4YacTBYIOIIMX B PEAKIHUMU BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
M3MEHEHHUIO CTEMECHEH OKMCICHUS XHMHYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YUYACTHIO KaTajau3aTopa). DK30- U dHJIOTEPMHUECKHAE PEAKIIUH, TEPMOXUMHUCCKHE
YpaBHEHUS.

[Tonstne o ckopocTH XuMHUueckod peakiuu. [loHsTHEe 00 OOpaTHUMBIX H
HEOOpPAaTUMBIX XHMHYECKUX peaknusax. [IoHATHE O TOMOTEHHBIX M T€TEPOTrCHHBIX
peakuusax. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCHU. DaKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHMHUYECKOW PpEAKIUU M MOJIOKEHHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIMH,  AJICKTPOHHBIM  OajaHC
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBiieHue YpaBHEHUM



OKHCJINTENbHO--BOCCTAHOBUTENBHBIX PEAKUUA € HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONUTUYECKON TUCCOLUALNU. DIEKTPOIUTHI U HEJEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALAM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenenp gucconuanuu. CUIIbHBIC U CTA0bIE JIEKTPOJIUTHI.

Peakniuu noHHoro oOMeHa. Y cinoBusi MpOTEKaHUsI peakuii HOHHOTO OOMeHa,
MOJHBIE W COKpall€HHbIE HMOHHBIC YpaBHEHHs peakuuid. CBOWMCTBA KHCIOT,
OCHOBaHMW U COJIeW B CBET€ TMPEACTABICHUH OO0 DIEKTPOJIUTHUYECKON
nuccounanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O TUAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEMETOK HEOPraHUYECKUX
BEIICCTB — META/UIOB M HeMeTauioB (rpadura W aiamasa), CIIOKHBIX BEIICCTB
(xJTopua HaTpHs), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKInu
OT BO3JEUCTBUS PAa3NUYHBIX (PAKTOPOB, HCCIETOBAHUE DIECKTPOIPOBOJHOCTHU
pacTBOpPOB BEHIECTB, IMpOLEcCa OWCCOLUMAIMU KHUCIOT, IIEJIOYe U  CoJIei
(BOBMOXXKHO  HWCIOJB30BaHHWE BHJCO  MaTepPHANIOB), TPOBEJACHHUE  ONBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  MPOTEKaHUsT  peakuuit HMOHHOTO  OOMeHa
(oOpa3oBaHme ocajaka, BBIJCIICHHE Ta3a, OOpa30BaHUEC BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLHUN
(ropeHHe, peakiiy pa3jioKeHUs, COCANHCHHUS), pAaCliO3HABAHUE HEOPTraHUYCCKUX
BEIIECTB C I[IOMOIIBIO KA4YECTBEHHBIX PEAKUUMA HA HOHBI, PENICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTajuibl 4 UX COCAMHEHM S

OOmiass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA Ha MNpUMEpe  XJopa
(B3aMMOJCHCTBHE C METAJUIAMH, HEMETAJUIAMHM, IIejiodaMu). XJIOPOBOJOPO.
CongHasi KWCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YE€HHUE, NMpUMEHEHuE. [lelicTBue
XJIOpa W XJIOPOBOJOPOJA HA OPraHMW3M 4YeJIOBEKa. BakHeWine XJIOpUIbl U HX
HaXO0XJEHHUE B MIPUPOJIE.

O6mas xapaktepucTtuka 3mnemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOECHUSs
aTOMOB, XapaKTepHble CTENeHH OkucieHus. CTpoeHue U (PuU3MUEeCKue CBOWMCTBA
MPOCTBIX BEHIECTB — KUCIOPOAA U Cepbl. AJIIOTPONHBIE MOJAU(PUKAIIMU KUCIOPOa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBoopos, cTpoeHue, Gu3n4YecKue u
XUMHAYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHast KkuCIIOTa, (U3NYECKHE © XUMHUYECKHe CBoicTBa (0oOmue Kak
NPEJICTaBUTENs Kiacca KHCIOT W crenuduueckne). XUMHYECKHE pEakIny,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CIMOCO0a TMOMYYEHHs] CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCIoThl. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIHS Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHI B Mpupojie. XUMHYECKOE
3arpsi3HCHUE OKPYXKAIOIIeH Cpellbl COCIUHEHUSMHU cephbl (KUCIOTHBIC JIOXKIIH,
3arpsi3HEHKE BO3JIyXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAIlCHUS.

O6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUS. A30T, pacCIpOCTpaHEHHE B MPUPO/IE,
¢duzmyeckre U XuMUYecKkre cBorcTBa. KpyroBopot azora B npupoje. AMMUaK, ero
(du3nYecKre U XUMUUYECKHE CBOMCTBA, MoJlydeHue u npumenenue. Conu aMMOHUS,
ux (pu3nyecKue U XMMHYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ moyiydyeHue, (U3UYEeCKUe U XUMUUYECKHUE
cBoiicTBa (0OmIME Kak TMPEACTaBHTENS Kiacca KHUCIOT W CHEIH(pHUYCCKHE).
Hcnonp3oBaHne HUTPATOB M COJEed aMMOHMS B KayeCTBE MHMHEPAIbHBIX
yao0peHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIoIlel Cpeibl COeTMHEHUSIMUA a30Ta
(KHCTIOTHBIC JOXIM, 3arps3HEHHE BO31yXa, IMOYBBI M BOJ0EMOB). Docdop,
ajuotpornHbele Moaudukamuu docdopa, GU3MUESCKHE U XUMHYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopHast kuciaora, pu3nIecKre U XUMHUIECKHE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpocharoB B Ka4e€CTBE MUHEPATbHBIX YI0OpEHUIA.

O6mas xapaktepucTtuka 31emMeHToB |V A-rpymnmbl. OcoOEHHOCTH CTPOECHUSs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoJd,  aJUIOTPOIHbIE
Moau(pUKallUM, PpaCIPOCTpaAaHEHUE B NPHUPOJE, (PUIHUECKHE U XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepojaa, ux
¢uznyeckre W XUMUYECKHE CBOWMCTBA, JEUCTBME Ha JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHUE. DKOJOTMYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIAOM
yrinepona (IV), rumore3a r17100adbHOTO TOTEIUICHUS KIUMaTa, ITapHUKOBBIN
a¢dexT. YronpHas KuciaoTa U €€ coli, uX (HU3NUYECKHE U XUMHYCCKHE CBOMCTRA,
nojlyuyeHue W TnpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHITUSL 00 OPraHUYECKUX BELIECTBAX KAK O COSTUHEHUIX
yrieponaa (MeTaH, 3TaH, 3TWICH, alleTUIICH, dTaHOJ, NIMIEPUH, YKCYCHAsI KUCIIOTA).
[TpupomHbIe WCTOYHUKH YTICBOMOPOAOB (yrojb, NPUPOIHBIA Ta3, HeDPTH),
NPOAYKTBI WX TiepepaboTku (OCH3WH), UX pPOJIb B OBITY W MPOMBIILICHHOCTH.
[lonsiTvie 0 GMONOTMYECKHN BaKHBIX BELIECTBAX: KUpaX, OeJKax, yriieBoJax — U Ux
poJii B KM3HHM 4YeloBeKa. MarepuanbHO€ €IUHCTBO OpPraHUYECKUX W
HEOPraHWYECKUX COCTUHECHUM.

Kpemnuii, ero ¢usnueckue W XMMHUYECKHUE CBOMCTBA, TMOJy4YEHUE U
npuMmenenne. CoenuHeHuss KpeMHusi B mpupojne. OOimue mnpeacraBieHus 00
okcune kpemuus (IV) m kpemuueBoi kuciaore. CHIMKATHI, WX WCIOJIb30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BaxHellne CTpouTeNbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [IpobaeMpl Ge30MacHOr0 HCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
rajJJIoreHOB M WX COeIuHeHUH (BO3MOXKHO WCIOJIb30BaHUE BHUIACOMATEPUATIOB),
O3HaKOMJICHHE C O0pa3lamM XJOpUA0B (TaJOTEHUIOB), O3HAKOMIICHUE C
obpasmamu  ceppl M €€  coemuHEHUsAMH  (BO3MOXHO  HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), HAOIOJICHUE Mpoliecca OOYTIIMBaHUS caxapa IOJ JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, H3Y4YCHUE XUMHUUYECKHUX CBOWCTB
pa30aBIeHHON CEPHOM KHUCIOTHI, TPOBEJEHNE KaYeCTBEHHOUN peakinu Ha cyiabdar-
MOH U HaAOJIOJIeHHWE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (hU3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COCAMHEHHH (BO3MOXKHO MCIIOJIb30BaHHUE
BHJICOMATEPHAIOB), 00pa3aMK a30THBIX W (HOCPOPHBIX yIAOOpEHUIl, MOJTydeHuE,
coOupaHue, paclo3HaBaHUE U M3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX pEakiuil Ha MOH aMMOHMS U (ochaT-uOH U U3yUYEHHUE NPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO
(BO3MOXKHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), W3y4YECHUE MOJIeen
KPUCTAJTMYECKUX PEHIETOK anMasza, rpadura, QysuiepeHa, O3HaAKOMJIEHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJIydeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe «BakxHenmure HEMETAIUIbI U UX COCTUHCHUSI».

MeTtajuibl U UX COCAUHEHMS

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepmogmueckon cucreme xumuyeckux siemeHtoB J[. .
MengeneeBa u crpoeHus aroMoB. CTpoeHue MeTtaiuioB. MeTtamindeckasl CBsI3b U
METAJUIMYECKAsT  KPUCTAJUIMYECKAs  PEmETKA.  DICKTPOXUMHUYECKHN  psij
HanpsbkeHuil metamioB. Ouznueckue U XMMUYECKUE CBOMCTBa MeTamioB. OOmue
crocoObl moyueHus MeTaioB. [loHATHE O KOPPO3UHM METANIOB, OCHOBHBIC
CrocoOBI 3amMThl UX OT Koppo3uu. CruaBel (CTalb, YYTyH, TIOPATIOMHHHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY W MTPOMBIIIIJICHHOCTH.

[Ilenounsle MeTauibl: noJjioxkeHue B [lepuonmyeckoil cucreMe XUMHUYECKUX
anemeHToB /. M. MeHaeneeBa, CTpOEHHE MX AaTOMOB, HAXOXKIAECHUE B MPHUPOJE.
dwusndeckre ¥ XUMUYECKUE CBOMCTBa (Ha mpuMepe Hatpus W Kamus). OKCuabl U



TUAPOKCHABI HATpusd M Kanus. [IpuMeHeHue IIeNOYHbIX METauIOB H  HUX
COEIMHECHUM.

[IlenoYyHO3EMENBHBIE METAUIBI MAarHuil W KAJIbIUW. TOJIOXKEHUE B
[Tepuognueckoit cucteMe xumudeckux sneMmeHToB J[. M. MennaeneeBa, crpoeHue
MX aTOMOB, HAX0XJAEHUE B Npupoae. PU3ndeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplusd. BaxkHeimme coemuHeHHS Kaiablus (OKCUA, THIPOKCHI, COJIH).
KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AroMUHUN: I0JI0KeHUE B [leproinueckoi cucteMe XUMHYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOCHUE aToMma, HaxoxJAcHUE B npupojne. DOuzmdeckue u
XUMUYECKUE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCHAA U THIPOKCHUIA
ATIOMUHHS.

Keneso: nonoxenue B llepnognueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa, CTpoeHME arToma, HAaXOXJAcHUE B mpupoaec. Dusnmueckue u
XAMHYECKUE CBOMCTBA xkene3a. OKCHIIbI, THAPOKCHIBI U coiu xkene3a (1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJTyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C O00pa3liaMy METAIJIOB U CIUIaBOB, HUX (DU3UUYECKUMU
CBOWCTBaMH, H3Y4YCHHE  PpE3YyJIbTaTOB  KOPPO3MH  METaLIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIIA
KaJdbIMs W HATpus C BOJOW (BO3MOXKHO WCIIOJIb30BaHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLIECCAa TOPEHHUS Kee3a B KUCIOPOJIE
(BOBMOXKHO ~ HCIOJB30BAaHUE  BHJICOMATCPUAIOB), TMPU3HAKOB  IMPOTEKAHHUS
Ka4ECTBEHHBIX PEAKIM{d HA MOHBI. MarHus, KajlbLUs, aJIOMUHHS, LIUHKA, KeJe3a
(1) u xene3a (1), mequ (I1), HaGrOAEHWE W OMMCAHHUE MPOIIECCOB OKPAIIMBAHHUS
IUTAMCHW WOHAMH HATpHs, Kausid W Kajablusd (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAaHIE aM(OTEPHBIX CBOWCTB THMAPOKCHIA aTIOMUHUS
Y TUJIPOKCUJA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BakHenime
METaJUIbl U KX COCTUHEHUSI».

XuMus ¥ OKpY:KaLIas cpeaa

BemecrBa m marepuansl B MOBCEIHEBHOM XHW3HU YeENOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuil B ObiTy. [lepBas momoiib npu
XUMHAYECKHUX OKOrax U OTPABIICHUSX.

XUMUYECKOE 3arps3HeHHE OKpyKaromieh cpensl (MpeieibHas JOMyCTHMAs
KOHIICHTpaIus Bemiects, aaiee — [1JIK). Ponb XuMun B pemeHu SKOIOTHUSCKUX
pooJIeM.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpa3IoB MaTepuaioB (CTEKJIO, CIUIaBhI METAJIOB, IMOJMMEPHBIC
MaTEPHAJIIBI).

Mescnpeomemmnule ceasu



Peanuzammsi MeXIMpeAMETHBIX CBSI3€M MpU HM3yYeHWH XUMUU B 9 Kiacce
OCYIICCTBIISICTCS 4Yepe3 UCIOJIb30BAaHUWE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TIOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIT OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYIHOTO ITHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHITHUS: HAYUYHBIM (haKkT, THUIOTE3a, 3aKOH,
TEeOpWs, aHauu3, CHUHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HaOII0IeHNE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUE, MOJENb, SBJICHHE, MapPHUKOBBINA
3¢ (HEKT, TEXHOJIOTHSI, MAaTePUAJIBL.

®du3nka: wmaTtepusi, aToM, OJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIHU],
W30TOTBI, PAAMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUUYCCKUN 3apsii, TPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TeJOo, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, pacTBOP, pACTBOPUMOCTH, KPUCTAIIIIUYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunTes, npixanme, Omocdepa, IKOCHUCTEMA, MHUHEpATbHBIC
yIOOpEHHsI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE MOPOJHI,
TMOJIC3HBIC NCKOITaeMble, TOTLTUBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JJUHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B XO0J€ OOy4YeHHs] XMMHUU B €IMHCTBE Y4YEOHOW U
BOCTIMTATEIILHOM JIESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMHU
COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B
oOlllecTBE MpaBWJIaMHM W HOPMAaMHU TMOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLUATIM3ALIUNA 00YUarOITUXCSI.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaroOIIHUXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
paciInpeHue OmbITa IeITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH.

1) naTpUOTHYECKOT0 BOCIIUTAHHS

IIEHHOCTHOT'O OTHONIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAaydyHOMY HACJEAuI0, TMOHUMAHUS 3HAYCHUS XUMUUYECKONW HAyKH B >KHU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BIIaJIETh JOCTOBEpPHOM HHMOpmMaiueit o
MEepPEIOBBIX JOCTIKEHUSX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPaKIaHCKOT0 BOCTIMTAHUS .

MPEJICTaBICHUSI O COIMAIbHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTHUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  yueOHO-UCCIEAOBAaTEIbCKOM, TBOPYECKOM W  JAPYrHX  BHAAX
NEATeIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOM JESATEIbHOCTH IPU
BBITIOJTHEHUW Y4YEOHBIX, TMO3HABATEIbHBIX 3a7a4, BBIOTHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpoliecce ITOM y4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJACHUWE M TOCTYNKU CBOUX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI MOCTYIKOB,;

3) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIOIIUE
OCHOBY JJIsi TOHUMAaHHS CYIIHOCTH HAYyYHOW KAapTHUHBI MUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA TMPUPOJBLI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOIHOMN CPesIoi, O POJIM XMMHUHU B TTIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIE MJi1 OOBSICHEHHUS HAONI0aeMbIX MPOIECCOB U SBJICHUM,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4€OHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH,

WHTEpPEC K OOYYCHHIO W TO3HAHWIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K caM0ooOpa3oBaHMIO, TMPOEKTHOW U  HCCIIEIOBATENIbCKON
JeSTENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYYCHHS B
IaJILHEUIIIEM

4) popMupoOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 XW3HMU, OCO3HAHUE TOCIEIACTBUUA WU
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPCHHS),
HEOOXOJUMOCTH COONIIOJIEHUS TMpaBWil O€30MaCHOCTU TMpu  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEaTbHOU KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS :

HHTEPEC K MPAaKTHUYECKOMY M3yUeHHIO TTpoeccuii u Tpya pa3IndHOTo PoJa,
YBaXEHUE K TPyAy U pe3ynbTaTaMm TPYIOBOW NEATETHHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS MPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BEIOOD
WHINBUIYATLHON TPAGKTOPUH MPOJIODKEHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHEITHON TPOo(heCCUOHATHHON JACATEIHPHOCTH M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH QIalITHPOBATHCS B MPOPECCUOHATHHOU CPEJIE;

6) 3K0JIOTHYECKOT0 BOCIIUTAHMSI

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIICHWE K TPHUPOJC KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBaHUS, TOHUMAHNE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYEeCKOMY W TICHXHMYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHHUS
npaBuiI 0€30MTaCHOTO MOBEICHUS MTPU pabOTe C BEMIECTBAMH, a TAK)KE B CHUTYaIUAX,
YIPOXKAIIUX 340POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJy4aeMble MPU HU3YYCHUH XUMHH, IS
pENIeHHsI 3a/1a4, CBA3AHHBIX C OKPYKAIOIMIEH MPUPOTHON CPEAOH, IS TIOBBIICHUS
YPOBHSI  DKOJOTHYECKOW  KyJNbTYpPhl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH WX pEemieHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATECIIBHOM,
KOMMYHUKATHBHOW W COIMATTLHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMETHBIX pPE3yJbTAaTOB BBIACISAIOT 3HAYUMBIC IS
(GbopMUPOBaHUS MHPOBO33PCHHUs OOIIEHAyYHbIe TMOHATHS (3aKOH, Teopwus,
MPHUHIIMII, TUTIOTE3a, (PaKT, cHucTeMa, MPOIECC, SKCIEPUMEHT U JAPYroe.), KOTOpbIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJISIOT Ha
OCHOBE 3HAHWM M3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC yueOHbIe JelcTBUS (IT03HABaTEIbHbIC,
KOMMYHHUKATHBHBIE, PETYJIATHBHBIE), KOTOpBIE OOCCIIeYUBAIOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE JeiicTBUSA

Bba3oBble 1oruvyeckue aeiicTBUA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUU. PACKPBIBATH CMBIC XUMHYCCKHX IMOHATHH (BBIACIATH MX XapaKTCPHBIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMHU TOHSATHSAMH), HCIOJIb30BaTh
MOHATHUS JUIsl OOBSCHEHUS OTNIETbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
YCTaHaBJIMBaTh MNPUUYUHHO-CIEJICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOWTH JIOTUYECKUE pacCyXJIeHUs (MHAYKTHBHbBIC, JICIYKTUBHBIC, 0 aHAIOTHH),
JienaTh BBIBOJIBI M 3aKIIFOUCHUS;

YMEHHE TPUMEHSATh B TMPOIECCe IMO3HAHUS TMOHATUS (IpeaIMETHBIE W
MeTanpeMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yeMble B XHUMHH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TPEACTABICHUS —
XAMHAYECKUH 3HAaK (CHMBOJI JJIEMEHTA), XUMHUeckas (opMmysia W ypaBHECHHE
XUMUYECKOU peaKIUy — MpU PEHICHUH Y4yeOHO-TIO3HABATENIbHBIX 3a/a4, C YU€TOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISITh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE CBSI3M U
MPOTUBOPEUHSI B U3yUaeMbIX MPOIIECCaX U SIBICHUSIX.

Ba3oBble uccienoBareabckue AeCTBUS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUMH;

MpUOOpETeHHE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYCHUYECKUX HKCIEPUMEHTOB, yMEHUWE HaOJoaaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 PE3yibTaT, GOpMyIUpOBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIETOBAHUS, COCTABISTh OTUET
0 MpojieIaHHoM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAIU3UPOBATH W UHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUIOB U (POpPM MpE/CTABICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(HayyHO-TIOMYJISIpHAST  JIMTEpaTypa XUMHYECKOTO COJCp)KAHHS, CIPABOYHBIC
nocoOust, pecypchl VHTepHETa), KPUTHYSCKH OIEHUBATH NPOTHBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



yMEHHE MPUMEHATHh Pa3IUYHbIE METOJAbl M 3alpOChl MPHU MOUCKE U OTOOpE
MHpOpMAlIM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIsi BBIOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 3aJlay OMPE/ICIEHHOTO TUIA, IPUOOPETEHUE OMbITA B
o0JlacTh  MCMHOJB30BaHUSI  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (OpMY TIpeacTaBlieHus] HHGOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a/laud  HECJIOKHBIMU CXE€MaMH, JuarpaMmaMu,
apyruMu popMamu rpauKi U ©X KOMOUHAIIUSIMU;

YyMEHHE WCIOJIb30BaTh W aHAIMU3UPOBAaTh B Ipolecce Yy4eOHOM U
HCCIIEIOBATENBCKON NESITEILHOCTH MH(POPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEIBCKOT0 XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPY>KAIOIIeH TPUPOTHON
Cpebl.

KoMMmyHuUKaTHBHBIE YHHBeEpPCaJIbHbIE YYeOHbIe 1eCTBUS

YMEHHS 3a/aBaTh Bompochkl (B Xojae auaysiora W (WJIU) TUCKYCCHH) TIO
cymecTBy  oOcyxkjgaeMod  Tembl, (OpPMYyJIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBIMOJHEHUSI IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPENCTABIATh  MOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIHHOM
NEATENIbHOCTA B YCTHBIX W TMHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALNIO
pe3yJbTAaTOB BBIMOJIHEHUS XHMHUYECKOT0 JKCIepUMeHTa (J1abopaTOPHOrO OIIBITA,
71a00paTOPHO pabOTHI IO MCCIICTOBAHNIO CBOMCTB BEIIECTB, YUSOHOTO MPOSKTA);

yMEHHUSI y4eOHOrO0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM U  KCCIENOBATEILCKOW  NIESITENBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yué€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3uIui (00CyXIeHUsI, OOMEH MHEHHSMH, MO3TOBBIC IITYPMbI», KOOPJWHAIUS
COBMECTHBIX JCHCTBHI, OINpeeleHne KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHCHHOHN paObOTHI B IPYTHE).

PeryasiTuBHbIE YHUBepCAJbHbIE YUueOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO OMNPEAENsITh UENU JEATebHOCTH, IUIAaHUPOBATh,
OCYILECTBIIATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee r3(hPeKkTUBHBIE CIOCOOBI pElIeHUsl YUeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATENIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACHUCTBUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIHUSX,
OIICHUBATh COOTBETCTBHUE IMOJIYUYECHHOrO pe3yJibTaTa 3asBJICHHON I1IeJId, yMEHUE
UCIIO0JIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPe/jlaraéMble B YCIIOBUHU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3YJbTaTOB IO OCBOEHUIO 00S3aTEIbHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepasbHOM paboueil mporpamMMoi,
BBIJICJISIIOT. OCBOCHHBIE OOY4YarONIMMUCS HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NehcTBUM, crneuudpuueckue s OpeAMETHOM o0mactu  «XUMHS», BHUJbI
NEATENBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHMs, €ro HHTEPHpPETaLNH,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOyuenus B 8 kijiacce mpeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHATHMI: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpPOMHAS W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XMMHUUYECKOTO 3JIEMEHTa B COEMHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUSI, XMMHYECKasi peakuus, KiacCUPUKAIUs peakiuil: peakiuu
COCOVMHEHUS, PEAKIHMH PA3JIOKECHUS, PEAKUMH 3aMEUICHUS, PEaKUuu
oOMeHa, 3K30- U PHJA0TEPMUUYECKUE PEaKINH, TeIIoBOU 3D PeKT peakiuu,
SAIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOWTalb, pPAaAUYC
aTOMa, XMMHYECKasl CBS3b, MOJISIPHAS W HENOJISIpHAs KOBAJECHTHAsl CBS3b,
WOHHAS CBS3b, MOH, KaTHOH, aHHMOH, PacTBOp, MACCOBAasl JOJS BELIECTBA
(mpolieHTHAsT KOHIICHTPAIIMSI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MIPUMEHSATH 3TU MTOHATUS P ONIMCAHUH BEIIECTB U UX MPEBPALICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsI COCTaBlIeHUS (popMyn
BEIIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUMN;

e OINpENEeNsATh BaJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUSI  3BJIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY KJIACCy COCIMHEHHUM IO
dbopMynaM, BHJ XHMHYCCKOW CBs3M (KOBAJICHTHAs ©W HWOHHASA) B
HEOPraHUYECKHUX COCIMHEHUSX;

e packpeiBaTh cMmbICcH Ilepumogmueckoro 3akona JI. U. Mengeneena:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOJAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHAYECKHX 3JIEMEHTOB OT MX NOJIOKEHUs B llepmoanueckon cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA ABOTraapo;

e OMNWCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMBl XUMHYECKHX OJJIEMEHTOB. pa3jiM4yaTh IOHSITUA <TJIABHAS
noarpynma (A-rpymma)» u «mnodounas moarpymma (b-rpymma)», Mansie u
OoJbIlIMEe TEPHOJIbI, COOTHOCUTH OOO3HAUEHMs, KOTOPhbIE HUMEIOTCS B
tabmune «llepumonmyeckas cucremMa XuMHUecKux d3ieMeHToB J[. N.
MengaeneeBa» € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS AaTOMOB



XHUMHAYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa, oOIIee YUCIIO ICKTPOHOB
U pacrpeiejiCHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA,
XAMHAYECKUE peakiuu (10 YUCIIy W COCTaBy YYACTBYIOIIMX B pPEaKIHH
BEIIIECTB, MO TEIIOBOMY 3 (DEKTY);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl OMUCAHNE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMAYECKAX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XHWMHUYECKUX IMpEBpAlIEHUN B
Pa3TUYHBIX YCIOBUSAX,

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISPHYIO MAcChI
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHUIO XUMUYECKON pEaKilniy,

MPUMEHSTH OCHOBHBIC OIEPAIIUU MBICITUTEIIBHON JEATETLHOCTH — aHAJN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTHU3alUI0, KiIacCU(UKAIUIO,
BEISIBJICHUE TPUYUHHO--CJICJACTBEHHBIX CBSI3€H — JUIsl M3YYCHUS CBOWCTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyUYHbIE METOJbI
MO3HAHUS — HAOIIOJIEHUE, U3MEPEHUE, MOJCIHUPOBAHHUE, SKCIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

cieioBaTh ~ NpaBWJiaM  [OJB30BaHUS ~ XMMHUYECKOM  moOCynod U
na0opaToOpHBIM  00OpYyJOBaHMEM, a TakKe IpaBujiaM oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMU 10 BBITIOJHEHUIO
1a00OpaTOPHBIX XUMHYECKUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemecTB (BOAOpPOJa M KHCIOpPOJa), IMPUTOTOBICHUIO
PACTBOPOB C ONPENCIEHHOM MAacCCOBOW JOJIEW PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBAaTh W TPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIENIOUYEH U KUCIOT C MTOMOIIbIO UHIUKATOPOB
(makmyc, heHONPTATICHH, METUIIOPAHIK U IPYTHE).

K xonIy oOydenus B 9 ki1acce mpeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS] YMEHUI!

pPacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKUX MOHSATHN: XUMHUYECKUU
BJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJI0OKHO€ BEIIECTBO, BAJIEHTHOCTh, J3JIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHCIICHHUSI, XMMUYECKasi peakius, XUMUYECKasl CBs3b, TEIUIOBOM 3(PdeKT
peakiuu,  MOJlb, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAA UCCOLMALINSA, PEAKLUUA HOHHOIO
oOMeHa, KaTaliu3aTrop, XHMHYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCIIUTENh,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTaHOBIICHUE,
aJyIoTponusi, aM(MOTEPHOCTh, XMMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJITNYECKast), KPUCTAJUTMUECKas peIIéTKa, KOPpO3Us METaJLIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKUHuH, NPEAEIbHO JIOMYCTUMAas
koHueHTpanus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IOHATUUA U
MPUMEHSATH 3TU MTOHATUS MPHU ONMMCAHUH BEIIECTB U UX MPEBPALICHHUI;
UCIIOIb30BaTh XMMHMYECKYIO CHUMBOJIUKY [JIsi COCTaBieHUs (HopMyl
BEIIECTB U YPABHEHUIN XUMHUYECKUX PEAKIINM;

ONPEAEHATHh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOUHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K
OMpEeNeNIEHHOMY KJIACcCy COEIMHEHUM mo (opMmynaMm, BUJI XUMHUUYECKOUH
cBsi3u (KOBaJICHTHAsl, WOHHAs, METa/UIMYECKas) B HEOPraHUYCCKHX
COCIMHEHUSX, 3aps]] MOHA MO XUMHUYECKOU (hopmyle, XapakTep Cpelbl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COEAUHECHUH, THI KPUCTAJIINYECKOU
PELIETKN KOHKPETHOI' O BEILIECTBA,;

packpeiBaTh cMbICH [lepuommueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHE. OIHUCHIBATH W XapaKTEPHU30BATh
Tabnuuynyto Gopmy [lepuoandeckol CUCTEMBbl XUMHUUYECKUX 3JIEMEHTOB:
pa3nuyaTh TOHATHS «TjaBHas moArpymmna (A-Tpymma)» U «moOodHas
noarpynma (b-rpymma)», Majgsle W OOJIBIINE TEPUOJBI, COOTHOCHUTH
0003HAaYCHHS, KOTOpbIE MMEIOTCS B MEPUOAMYECKOM TaOmuIe, C
YUCIIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHSI  aTOMOB  XMMHWYECKHUX
2JIEMEHTOB (COCTaB W 3apsj sAapa, oOOIIee YHCIO JJICKTPOHOB U
pacrpejieliecHie WX IO O3JCKTPOHHBIM CJIOSM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHECHUHU CBOMCTB 3JIEMEHTOB M UX COCIWHEHUN B
npeaenax MaJlbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA,
XAMHAYECKHE peakiuu (10 YUCIIy W COCTaBy YYACTBYIOIIMX B pPEaKIHH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEMEHEeW OKUCICHUs
XAUMHAYECKUX JICMCHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIHME W CHEIU(PUUICSCKHE XUMHUCCKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPXKAAs OMNHCAHUE
MpUMEPAaMU MOJEKYJAPHBIX W HOHHBIX YPaBHEHUNW COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUil;

COCTaBJISITh YPABHEHHSI AJICKTPOJUTHYECKOM JIUCCOIMALIMM  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIU MOHHOTO



oOMeHa, ypaBHEHHUS peaklHii, TOATBEPKAAOIUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXK/y BEIIECTBAMH PA3IUYHBIX KJIACCOB,
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil
MOCPEICTBOM COCTABJICHHUS IEKTPOHHOTO OajlaHCca dTUX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpAIleHUH B pa3IddHBIX
YCIIOBUSIX;

BBIYUCIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON pEaKilniy,

coOMoaTh  MpaBwia  MOJb30BaHUA  XUMUYECKOM  mocyaod U
nabopaTopHbIM  O0OpYJIOBAaHMEM, a TaKXke MpaBuia oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMU TI0 BBIMOJHEHUIO
1a00OpaTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIICKUCIIOTO Ta3a);

MPOBOJNUTh  PEaKIHMH, TMOATBEPKIAIOIIMEe  KAa4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB. PACIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OpPOMUJI-,
uoaua-, kKapoOonat-, docdar-, cuiMkar-, cyiabpar-, TUIPOKCUI-UOHBHI,
KaTUOHBl aMMOHHUSI M WMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPTaHMYECKHX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEPAIIMU MBICIUTEIBHON AEATEIBHOCTH — aHaAJU3
W CHHTE3, CpaBHEHHE, O0000IIeHWE, CHUCTeMaTHU3allUui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — JJIi U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX pEakiii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TMO3HAHUS —
HAOJIOZICHHE, H3MEpEeHue, MOCIHPOBAHUE, SKCIEPUMEHT (peajabHbIH U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u daexkTpoHHbIe (1M poBLHIE)
KonTpoabHbie IMpakTHueckne
n/m TeM MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE PecypChbl
padoThI padoThI
Pasnesn 1. IlepeoHayanbHbIe XUMMHYECKHE TIOHATHSA
Xumus — BakHas 001acTh

11 €CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK

' MPAKTHYCCKOM EATETHHOCTH https://m.edso00.ru/7f41837c

YeoBeKa

12 BeittecTBa 1 XUMHUYECKHE 15 1 Bbubnuoreka [JOK

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

Hroro no pazueny 20

Pa3gen 2. BaxkHeiilme npeacTaBUTe 1M HEOPTAaHHYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmumorexa [IOK

' 00 oKCcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitue o kucinorax 8 1 Bbu6muoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsatue 06 5 1 1 Bbu6muoreka [JOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 1 1 1 bubnmoreka [JOK

' HEOPraHMYECKMX COEIMHEHUI https://m.edso0.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. Ilepuoguueckuii 3axoH u llepnoauyeckas cucremMa xumuueckux jiemeHToB /1. U. MenaeneeBa. CTpoeHue aToMOB.
XuMmunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

Bbu6muoreka [JOK

Nl 7
3 XUMHUYECKuX deMeHToB 1. N. https://m.edso00.ru/7f41837c
Mennene-ea. CtpoeHue aroma
X €CKasl CBSI3b.
32 O:an g ]iﬁ > 8 bubmuoreka [JOK
' HCTHTCIIBHO https://m.edso00.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
Bbu6mmoreka [JOK
Hroro no paznery 1 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (ncpp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO U XUMHYeCKHE PeaKIIUU
[ToBTOpenue u yrnyOiaeHne 3HaHUH bu6mmoreka [JOK
11 5 1
OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [[OK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAsT JUCCOLIMALIMSL. 8 1 1 bubnmoreka [JOK
' XHUMHYECKUE PEaKLUU B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazaeny 17
Paszgen 2. Hemerasibl M MX COeTHMHEHUSH
51 OOm1as xapakTepUCTUKAa XMMUYECKUX 4 1 bu6mmoreka [JOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepuCTUKa XUMUYECKHIX
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PyrHL. Lp https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OO01mas XxapaKTepuCTUKa XUMUYECKHIX
2.3 anemeHToB VA-Tpynmnsl. A3ot, ¢pochop u ux 7 1 bubmmorexa [JOK
' PYIHEL ’ P https://m.edso0.ru/7f41a636
COCJTMHEHUS
OO0mas XxapaKTepuCTUKa XUMUYIECKIX
2.4 anemeHToB |VA-rpynmnsl. Yriepoa u 8 1 2 bubmmorexa [JOK
' . PYIIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTMHEHHS
Hroro no pazzueny 25



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

Paznen 3. MerTa/LIbl M X COCAMHEHUA

. bubmuoreka [JOK
3.1 Obmue cBoHCTBa MeTAIIOR 4 https://m.edso00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiimmme MeTamibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasnen 4. Xumus u oKpykamias cpeaa
41 B 3 bubmuoreka [JOK
: €IIeCTBa U MaTepUabl B )KU3HU YETIOBEKA httos://m.edsoo.ru/7f412636
Hroro no pazueny 3
p 3 bubmuoreka [JOK
C3CPBHOC BpEMA https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/m Bcero u3ydeHusi  o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl

1 [Ipeamet xumun. Posib XuMuu B KU3HU 1 Bbu6mmoreka [JOK
yejoBeKa. Teja u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TIO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
ITpaktuueckas padora Ne 1 «[IpaBumna

3 paboThI B 1a0OPATOPUH U IPUEMBI 1 bubmumorexa [IOK
oOparteHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00OpyI0BaHUEM»

4 Yucrtele BemecTBa U cMecu. CriocoObl 1 Bbu6nmmoreka [JOK
paszeiieHusl cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2

5 «I?a3 eJICHUe cﬁeceﬁ (na mpumepe 1 bubmmorexa LIOK

A N buMep https://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBApEHHOW COJIN)»
Bbu6nmuoreka [JOK

6 ATOMBI H MOTICKYJIb! ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHUUYECKHE JIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(cMMBOJIBI) XMMHUYECKHX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIEC BELIECTBA 1 bubmoreia HOK

P - https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIDHOE YUEHHE 1 nommorexa LIO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0OH MOCTOSHCTBA COCTaBa BCIICCTB.

Bbubnmmoreka [JOK
1 X .B
0 umirieckas Gopmyna. Banenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JICMEHTOB
OTHOcUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
11
OTHOcHTENbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XMMHYECKOTO Bbu6mmoreka [JOK
3JIEMEHTAa B COCAMHCHUU https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bubmuoreka [JOK
MousipHast macca https://m.edso0.ru/ff0d5230
14 du3nYecKue 1 XUMUYECKUE SIBJICHUSI. bubmuoreka [JOK
XuMHUECKast peaKuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycaoBHUs MPOTEKaHUS bubmmorexa [IOK
15 .
XUMHWYECKUX PEeAKLIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCcChl BELIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrluncieHus: KoJIu4ecTBa, MacChl
17 BEIIECTBA MO0 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
t . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukarus XuMHYECKUX peaKIui
18 (coenuueHwMsI, pa3JIOKEHUS bubmorexa HOK
P ! https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneauct. O600IeHIE 1 bubmorexa HOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTtponsHas padota Nel no reme bubmmorexa [IOK
«BemecTBa U XUMHUYECKHUE PEAKIITN» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocrtas Bbu6muoreka [JOK

Bo3ayxa. Kucinopon — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BemecTBo. O30H

duznueckre 1 XUMUYECKUE CBOMCTBA

Bbu6mmoreka [JOK

22 KUCI10poAa (peaxitmi OknCIeHH, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsrue 06 okcumax
CriocoObI MoTydeHust KUCTIOpOoia B
23 naboparopuu iqn OMBIH_UIGHF:{OI:JTI/I bubmoreia HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHenue kuciaopoaa
TemnoBoit 3¢ ekt Xumuueckoi
24 peaKkiuu, IOHITHE O Bbu6mmoreka [JOK
TEPMOXUMUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKIIUIX
Tomnuso (HedTh, Yroiab U METaH).
25 3ar $I3HCI§I/IG(1];O3 yia CroCcoOBI z:ro bubmmorexa LIOK
P b https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[Tpaktuyeckas padora Ne 3 o reme
26 «[Tomydyenue u cobupaHue KIUCIOpoaa bubmmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE ero CBOUCTB»
97 Bonopon — aneMeHT u npocroe bubmmorexa [IOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue 1 XUMUYECKHe CBOMCTBA bubmuoreka [JOK
Bogopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
Bbu6muoreka [JOK
2 I1
) OHATHE O KHETOTAR H COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostydeHust BOA0PO/ia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o reme
Bbu6mmoreka [JOK
31 «[Tomyuenue u cobupanue BoJI0po/a,

W3y4YEHHE ETO0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00BEM ra3oB. 3aK0H

Bbu6nmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00nMa, KOJIM4ecTBa
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
t . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nyecKkue 1 XUuMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTre 00 bubmuoreka [JOK
HHAMKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HacblieHHbBIE
37 u HI;HaCBIpeHHBIE acTBOPBI NECCOBaSI bubmmorexa [JOK
B PacTBophL https://m.edsoo.ru/ff0d5h40
JI0JIs BEILIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o reme
«[IpuroroBneHne pacTBOpOB ¢ bubmmorexa [IOK
38 . . .
OIpEeIeJIEHHON MacCOBOM OJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas pabota Ne2 o reme bubnmorexa [IOK
«Kucnopoxa. Bompopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coCTaB, KiIaccu(puKaIus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBanwus: cocTas, Kiaccuduxarms, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue 1 XUMHYECKUE CBOMCTBA bubnmorexa [IOK
OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, knaccuduxarus, bubmmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee?
45 [TonyueHnue u XUMHYECKHE CBOMCTBA bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIATYpA,
46 CHOCOéBII) rﬁm )eHI/ISI XI/IMI/I‘-IZEKI/IC bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpaktuyeckas padora Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 3a7a4 110 TEME bubmumorexa [IOK
47
«OCHOBHBIE KJIaCChl HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU»
48 ['eneTnueckas CBsI3b MEXKIY KilaccaMu bubmmoreka [JOK
HEOPraHUYECKUX COEIUHEHHI https://m.edsoo.ru/00ad9a50
Bbu6nmuoreka [JOK
49 O06o001IeHre U cucTeMaTr3aIus 3HaHUH
- H https://m.edsoo.ru/00ad9cb?2
KonTtponsHas padbota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIIACCUPUKALIUN
ol XUMUYECKUX dJIeMeHTOB. [ToHsiTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX SJIEMEHTOB
Ilepuoauueckuii 3aKoH U
52 Hepnoﬂnqecxas{ CUCTEMAa XUMHUYCCKHUX bubmorexa HOK
PO https://m.edsoo.ru/00ada52c
anemeHTOB J[. . MeHnaeneera
bubmuoreka [JOK
53 [Tepuroap1, TPYMIIBI, TOATPYIIIIHI 1

https://m.edsoo.ru/00ada52c¢
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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Crpoenue atromoB. CocTaB aTOMHBIX

Bbu6nmoreka [JOK

>4 anep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTpOHHBIX 000JI0YeK
55 aTOMOB 1eMeHTOB llepnoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl JI. Y. MeHnaeneeBa
XapakTepucTuka XUMHUIECKOT'0
56 3JIEMEHTA TI0 €T0 TMOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonuueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menjeneera
3nauenue [lepuoamueckoro 3akoHa s
57 pa3BUTHA HAayKku U npaktuku. 1. 1. bubmmorexa [IOK
MenneneeB — y4E€HBIN, MEAArOr U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DNEeKTPOOTPULIATENILHOCTh AaTOMOB bubnmoreka [JOK
XAMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmuoreka [JOK
59 Horthas ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas XuMH4YECKas bubnmorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnmorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab9
Bbu6muoreka [JOK
62 CTeneHs OkuCICHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucIuTeNn U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponsHas padora Ned o teme bubmmoreka [JOK
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«CTpoeHne aToMa. XUMHUUYECKasi CBA3b»

https://m.edsoo0.ru/00adb486

66 Pezepaublit ypok. O6o01IeHNE 1 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/00adb33c
67 Pezepaublit ypok. O6o01IeHNE 1 1 bubmumorexa [IOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/00ad9ch?2
68 PezepaHublit ypok. O0o01IeHNE 1 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3aK0OH.

1 [lepuoaunueckas cucrtema 1 Bbu6mmoreka [JOK
XUMUYECKuX dnemMeHnToB 1. N. https://m.edsoo.ru/00adb59e
Menjeneera
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoreka [JOK
HEOPraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Busl XuMudeckou CBSI3U 1 TUTTBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o reme

S) «[ToBTOpEeHue u yriydneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 Knaccudukarus XuMHIeCKUX 1 Bbu6mmoreka [JOK
peaKLuii o pa3InYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IToHATHE O CKOPOCTH XUMUYECKON

7 eakK ITo € 0 roMore 1 bubmmorexa [JOK

uu. [IoHsATHE O TOMOTEHHBIX U
peaxdt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUsIX
[TonATHE 0 XMMUYECKOM PABHOBECHUHU.
Bbu6mmoreka [JOK
8 ®aKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOM PCaKru U IMOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHUYCCKOTO PaBHOBCCHUS

OKMCIIUTEIIBHO-BOCCTAHOBHUTEIIbHEIC

Bbu6mmoreka [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHYECKON
10 nccouuanuu. CUIbHBIE U CI1a0bIe Bubmmorexa ITOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 MoHHBIE YypaBHEHUS PEAKIIUN Bubmmorexa ITOK
yp peart https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHUH B CBETE IIPEACTABIECHUN Bubmmorexa ITOK
p VH https://m.edsoo.ru/00add5d8
00 AJEKTPOIMTUIECKON TUCCOLIUAITUU
XMMHUYECKHE CBOVICTBA COJIEN B CBETE
13 PEICTaBICHUN 00 bubnnorexa LIOK
pea . https://m.edsoo.ru/00add8h2
ANEKTPOJIUTUYECKON JUCCOIHAIITU
14 ITousiTHe o ruapoanse cojiek bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTu3aIus bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuueckas padora Ne 1.
16 «Penienne sxcrnepuMeHTAIbLHBIX Bubmmorexa ITOK
p https://m.edsoo.ru/00addbfa
3agau»
KonTtponsHas pabota Ne2 o reme
17 «DIEKTPOIUTHUECKAS TUCCOIIHAIINS Bubmorexa ITOK
p A HHATIL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLUU B paCTBOPaX»
OO011as XapaKkTEpUCTUKA TAJIOTEHOB.
18 XI/II;IlquCKI;e CBI;fICTBa Ha IIPUMEDPE Bubmmorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XinopoBojiopos. CoJistHast KUCIIOTA, bubnmoreka [JOK



https://m.edsoo.ru/00adcade
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XMMUYECKUE CBOMCTBA, MOJyYEHUE,
IIPUMEHEHHUE

https://m.edsoo0.ru/00ade104

[Tpaktuyeckas padora Ne 2 o reme

Bbu6munoreka [JOK

20 «[ToryueHne COJISTHON KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOHCTB»
Brruucnienus no ypaBHeHUSIM
21 XUMUYECKUX peakIiii, e OJIuH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB JaH B U30BITKE
99 OO0mras XxapakTepuCTUKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTponHbie MOAU(PHUKALINN CEPBI.
93 HaxoxnaeHnue cepbl u €€ coeIMHEHNN bubmumorexa [IOK
B Ipupoje. XUMHUECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpOEHHE, bubmmoreka [JOK
¢du3nveckre 1 XMMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KUCIIOTA,
25 ¢u3nueckre 1 XMMHYECKHE CBOICTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHYECKUE PEAKLIUH, JICKAIINE B
OCHOBE ITPOMBIIUIEHHOTO CrIocoba
26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bubmumorexa [IOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAIOILLEH Cpelibl COCTUHEHUSIMU
cepsl
97 Brruncienue MaccoBoit J0JIM BBIXO/1a bubmuoreka [JOK
MIPOLYKTa peaKuu https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTepuCcTUKA SJIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, pacipocTpaHEHHE
B IIpupoe, Gpuzndeckue u
XMMHUYECKUE CBOMCTBA

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

AmMHUak, ero (puznyeckue u

29 XUMUYECKUE CBOMCTBA, MOJyYEHUE U bubmmorexa LIOK
’ ye https://m.edsoo.ru/00adf004
MPUMEHECHHE
[Tpaktuyeckas padora Ne 3 mo reme
30 «[TonyueHue aMMuaka, U3y4eHUe ero bubmmorexa [JOK
. i 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KHCIOTa, €€ PU3nIecKue u bubmumorexa [IOK
XUMHUYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHSI B KQ4€CTBE MUHEPATHHBIX

32 oOpenHuii. XuMudeckoe bubmmorexa [JOK
yAoop ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH cpe/ibl
COCIMHEHUSIMU a30Ta
®Docop. Oxeun pochopa (V) u

33 (bocg)o pHa;{ ann(ci))Ta (b(bllzsn(qe)cme u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOMCTBA, MOTYICHHE
Hcnons3oBanue pochaTos B
Ka4eCcTBE MUHEPAIBbHBIX YA00pEHU. bubmmorexa [IOK

34 .
3arpsi3HeHNE IPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepoa, pacpocTpaHEeHHE B

35 npu E j gmnlzlec;l)de Y XUMHYECKHE bubmmorexa [JOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux Gpusudeckue u bubnmoreka [JOK

XUMUYECKHAE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKOJOTUYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYroapHas Kuciora 1 €€ co bubmiorexa LIOK
rOJIbHASI KUCJIOTA U it
https://m.edso00.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o reme
"[lony4yenue yriaekucioro rasa. bubmmorexa [IOK

38
KayecTBenHast peaxiyst Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE TOHATHS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
P https://m.edso0.ru/00ae054e
COCMHEHUSX YIiIepoaa
40 Kpemnuii u ero coeqrHeHust bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
ITpaktuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 3aJa4 [0 TEME bubnmoreka [JOK
«BaxxHenume HeMeTaluIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS»

KonTtponsHas padota Ne3 o reme
42 «Baxkneime HeMeTaIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCMHECHUS»
OO0mas XxapaKTepuCTUKa XUMUYIECKIX
3JIEMEHTOB — METaJUIOB.

43 MeTannnyeckas CBI3b U Bbubnuoreka [JOK
METAJLUIMYECKast KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOKMCTBA
METaJIJIOB
XUMHYECKUE CBOMCTBA METAJIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUUECKUN s

HaIpsHKEHUHA METAJIIIOB

https://m.edso0.ru/00ael1156
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OOu1re cnocoObl MoTydeHUs
MeTtauioB. CrinaBel. BeruucineHus no

45 aBHCHUSIM XUMHYECKHUX PEeaKIUi buGnnorexa LIOK
yp AR, https://m.edso00.ru/00ae1156
€CIIM OJIMH U3 PEareéHTOB COACPKHUT
IPUMECH
46 ITousaTtue 0 KOPPO3UU METAILIOB bubnuorexa LIOK
PP https://m.edsoo.ru/00ael278
Bbu6mmoreka [JOK
47
[Henotrere MeTanb! https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIC METAIIIBI — bubmuoreka [JOK
KaJILIIUA U MarHun https://m.edsoo.ru/00ael5e8
50 Baxueiimme coefuHEHUS KAIbIUSA bubmorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3ALUS
3HAHUU
JKEcTkocTh BOABI M CLIOCOOBI €€ Bbu6mmoreka [JOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o reme
53 "KEcTKOoCTh BOJBI U METOALI €€ bubnnorexa LIOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHEHHUsI
Bbu6mmoreka [JOK
4 An %
> FOMIHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOHCTBA OKCHJIA U bubmmorexa [IOK
55
TUPOKCHA https://m.edsoo.ru/00aelc64
b K
56 Keeso nonroreka 11O

https://m.edso0.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[I:I, THAPOKCUABI U COJIM KCIIC3a

Bbu6nmoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0uIeHre U cucTeMaTU3aIus
3HaHUHN
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3aJa4 [0 TEME bubnmoreka [JOK
«BaxxHenume MEeTaJUIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Bbruncnenus no ypaBHeHUSIM
XUMUYECKUX peakiiii, ecu OJIuH U3
60 peareHToOB JaH B U30bITKE UM bubnumorexa [IOK
COJCPKUT IpUMECH. BrrunciieHust https://m.edsoo.ru/00ae1750
MaccOBOM IO BBIX0J1a TIPOIYKTa
peakuuu
61 O06o01IeHre U cucTeMaTU3aIus
3HaHUH
KonTtponsHas padota Ned o reme
62 «BaxxHeime MeTasl 1 UX
COCZIMHEHUS»
BemectBa u maTepuansl B Bbu6nmoreka [JOK
63 .
MOBCEIHEBHOMU KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnmorexa [IOK
OKpYXKarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun bubmmorexa [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edsoo.ru/00ae4270
66 Pezepaublit ypok. O0o01mIeHNE 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O600IICHE 1 bubnmoreka [JOK
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cUCTEMAaTHU3aUsd 3HAaHUN

https://m.edsoo.ru/00adb33c

68 Pezepaublit ypok. O0o01IeHNE 1

cUCTEMAaTHU3alusd 3HAaHUN

Bbu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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