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HNOACHUTEJIBHASA 3AIIUCKA
[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOI'O 0OIIero o0Opa3oBaHusl COCTABIIEHA Ha
OCHOBE TpeOOBaHUI K PE3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takxe Ha OCHOBE
denepanbHOil paboyeit mporpaMMbl BOCIIUTAHUS U C YYETOM KOHUEMIUY TPETogaBaHus
yueOHOro mnpenMera «Xumus» B oOpa3oBaTelbHbIX oOpraHu3anusx Poccuiickoit
denepauni.

[Iporpamma o xumuu Aa€T NpeaACTaBICHUE O LETsX, OOIIel cTpaTeruu 00yUueHus,
BOCIMTaHUS W  pPa3BUTUS  OOydYarOUIMXCsl CpelCcTBaMHM  Y4eOHOro ImpeamerTa,
yCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEp)KaHue,  NpelycMaTpUBaeT
pacrpeneneHue ero no KiiaccaM U CTpyKTYpUPOBaHUE 110 pa3ziesiaM U TEMaM MPOrpaMMbl
N0 XUMHH, ONPEHEISIET KOJWYECTBEHHbIE M KAUYECTBEHHBIE XapPAaKTEPUCTUKHU
COJIEp’KaHMsI, PEKOMEHAYEMYIO IIOCIENIOBATENIBHOCTh HW3YyYEHHUS XUMHU C YYETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€W, JIOTMKM Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEH O00yYaromuxcs, ONpeiesseT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTenbHON
mporpaMMbl Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMM K
pe3ynbTaTaM 00y4eHHs] XUMUU Ha YPOBHE 1IeJIeH U3y4eHHsI IPEAMETa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHOU JIEATEIHLHOCTH OO0YyYalolerocs IO OCBOCHHUIO Y4eOHOTo
COZEPKAHUSL.

3HaHME XUMUU CIY>KUT OCHOBOW Juisi  (GOPMHPOBAHUS  MHPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU 0 MaTepHAIbHOM €IUHCTBE MHpA, BAXHYIO POJIb
urparot GopMHUpyeMbIe XUMHEH MPeJACTaBICHHS O B3aUMONPEBPALICHUSX IHEPTUU U 00
HBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI0O0AIBHBIX MTPOOIEM YCTOMYUBOTO
pa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOMW, IHUIIEBOM U SKOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peajn3allid BO3MOKHOCTEH JUIsi caMOpas3BUTHS U (HOPMHPOBAHUS

KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHWE MBIIUICHHS M TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB  HMX  CaMOCTOSATEIBHOW  y4eOHOW  JeATEIbHOCTH,
DKCIIEPUMEHTATBHBIX M  HWCCJIEJAOBATEIbCKUX yMEHHH, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM NEeITeTbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3TJSiJa HAa €IMHCTBO TMPHUPOJIBI W YEIIOBEKA, SBISICTCS OTBETCTBECHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;

CcrocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHHUSM, K TIPHPOJE, K YETOBEKY, BHOCHUT CBOW BKJAJ B JIKOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHbple HampaBieHUss B OOYy4YEHMM XUMHUHU OO€CHeuMBarOTCS crenupuKon
coJiep KaHus y4eOHOro MpeIMeTa, KOTOPbIH SBISETCA Me1arornyecky aJanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HaAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOI'O 0O0ILEro 0oOpa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIMMUCS CHUCTEMBbl IEPBOHAYAIBHBIX MOHATHUH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTJICJIbHBIX 3HAYMMBIX MOHSITHUNA OPTraHUYECKOM
XUMUHU.

CtpykTypa coaep:kaHus NOporpaMMmbl MO XUMUHM CGHOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOI0 NMOAX0/1a K €€ n3ydeHuro. CoepkaHnue CKIAAbIBAETCS U3 CUCTEMBI IIOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUHN 0 XUMUYecKoil peakiuu. O0e
ATU CHUCTEMBI CTPYKTYPHO OPraHHM30BaHbI 110 MPUHIMIY MOCIEA0BATEIBHOTO Pa3BUTHS
3HAaHUN HA OCHOBE TEOPETUUYECKUX MTPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— IpeJICTaBICHUMN 00 IMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHNS pacCMaTPUBAKOTCS HA OCHOBE AIMITMPUYECKH MTOTYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJHOT'O YPOBHS K JIPYyroMy,
BBIMIONHSASL (PYHKIIMM OOBSCHEHUS ¢ TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMBbl O XUMHUH CTIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O
XUMUYECKOU COCTABIISIIONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOJIBL,
LEHHOCTHOTO OTHOILLICHUS K HAYYHOMY 3HAHUIO U METO/IaM MO3HAHUA B Hayke. M3ydenue
XUMHH POUCXOANT C MPUBIICYCHUEM 3HAHUH U3 paHEee U3YyUEHHBIX YUCOHBIX MTPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipy m3ydeHHH XMMHUHU MPOUCXOIUT (POPMHpPOBAHHWE 3HAHUN OCHOB XHMHUYECKOM
HAayKd KaKk OO0JacTH COBPEMEHHOTO ECTECTBO3HAHHUSA, MNPAKTHUYECKOW HEsTeIbHOCTU
YelloBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphbl. 3ajlaya y4eOHOTO
MpeaIMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMbl XUMHUUYECKHX 3HAHUN — BAXKHEUIIIHUX
(dakToOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHUX TIOJOKEHUU, MOCTYIHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAayKd, B MPUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS PY U3YyUYEHUHU BEIIECTB U XUMUYECKUX PEAKIUi, B QOPMUPOBAHUY U PA3BUTUHU
MO3HABATEIbHBIX YMEHUW W WX NMPUMEHEHUH B y4eOHO-TIO3HABATEIBHOW W Yy4eOHO-
UCCJIEI0BATENbCKON JESITENIBHOCTH, OCBOCHHM IpaBWil 0€30IacCHOr0 OOpalleHus C
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

[Ipy wW3ydeHHMM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUs Ba)KHOE
3HaYEeHUE MTPUOOPETN TaKHUe 1IENH, KaK:

— (opMupoBaHHE MHTEUIEKTyaJbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHHUYECTBY, CaAMOCTOSITEIbHOMY MPUHATUIO PEIICHMI,

CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;
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— HaINpaBJIEHHOCTh 00YYEHUSI HA CUCTEMAaTHUYECKOE MPUOOIIEHHE 00yJaromnxcs K
CaMOCTOSITEJIbHOM TO3HABAaTEIbHON JEATEIbHOCTH, HAYYHBIM METOJaM I[O3HAHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreueHue yCIIOBUW, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO O0YyYaroIUMHUC
OTbITa pa3HOOOPaA3HOM JMEATEeIbHOCTU, TO3HAHUS U CAMOIIO3HAHMUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIMETEHIIN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE JIJI PA3JIMUHBIX BUIOB
NeSATeNIbHOCTH;

— ¢hopmupoBaHue oO1el PYHKITMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SBJICHUS OKPYKAIOIIEro MUpPa, UCIOJIb3Ys
3HaHUS W ONBIT, MOJYYEHHbIE TPU U3YYECHUM XUMUHU, MPUMEHITh UX MPU PEIICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIESITEIIBHOCTH;

— ¢dopmupoBaHUe y OOy4YarONIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TMOHUMAaHUS
[IEHHOCTH XMMHUYECKUX 3HAHUU Il BBIPAOOTKH HKOJOTHYECKH II€JIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOM JEATEILHOCTH B IEJISX COXPAHEHUSI CBOETO 3JI0POBBS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYENIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOQ IS U HAMPABICHHOCTH JAJIbHEHIIIETO 00yUeHUS.

OO61iee yuciIo 4acoB, OTBEACHHBIX JJI M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO
obmrero odpazoBaHus, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEII0),
B 9 kacce — 68 yacoB (2 4aca B HEJENIO).



COAEPKAHHUE OBYYEHMUS 8 KIIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posp XuMuu B )KU3HU YE€I0BEKA. XUMHUS B CUCTEME HAyK. Tena u
BemecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coCcTosiHue BemecTB. [lonsaTue
0 MeToJlax TMo3HaHWs B xuMuu. Uucteie BemecTBa M cmecu. CriocoObl paszeneHus
CMeECEeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTHI. CUMBOJIbI XUMAYECKUX JJIEMEHTOB.
IIpocThie U ClIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (Gopmysna. BajJeHTHOCTh aTOMOB XUMHUUYECKUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTeNbHass aTomHas Macca. OTHOCUTENbHas
MOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BemectBa. Monbs. MonsipHas macca. B3anmMocBsi3b KOIMYECTBa, MacChl
U 4YuCla CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacuérel mo QopMmynaM XHMHYECKUX
COCIMHCHUM.

DU3NYECKUE U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakiys 1 €€ Mpru3HaKu. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Krnaccudukammss XuMuueckux
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs], OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOM TOCYJIOW, MpaBWIaMu padOThl B J1a0OpaTOpuu H
npuéMamMu 00palleHuss C Ja0OpaTOPHBIM O0OpYIOBAaHUEM, HW3YYE€HHE W OIHCAHUE
¢u3nyuecknx CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HAOMOeHNE (HU3HUUYECKUX
(naBneHue BOCKa, TassHUE JIba, pACTUPAHKUE caxapa B CTYIKEe, KUIIEHUE U KOHIEHCAlUs
BOABI) M XHMHYECKHX (TOPEHME CBEUM, NPOKAIMBAHHE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOW) SIBJICHUH, HAONIOJCHWE W ONHCAHHWE IMPU3HAKOB
NPOTEKAHUS XUMHYECKUX peakiuuil (pa3iokeHue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOpUJIOM Oapusi, pasnokeHue ruapokcuaa meau (IlI) mpu HarpeBanuw,
B3auMMOJICHCTBHE Kene3a ¢ pacTBopoM conu meau (Il), uzyuenue cnoco0oB pazaeneHus
CMeced: C TOMOIIbI0 MarHuTa, QWIBTPOBAHUE, BbIMAPUBAHUE, JUCTUILIALNS,
xpomatorpadusi, TpOBEJECHNE OYUCTKHA TIOBAPEHHON COJM, HAOMIOACHUE U OIMHCAHUE
pe3yJIbTaTOB IPOBEICHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl,
CO3JIaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).



BaxxHeiilme npeacTaBuTe/ il HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucimopoa — 31€MEHT 1 IPOCTOE BEMIECTBO.
Haxoxpaenue kuciopona B npupoje, GU3NUECKUe U XUMUYECKUE CBOMCTBA (peakiuu
ropenusi). Oxcuawl. [Ipumenenue xkucimopona. CrocoObl MOMyYEHHS] KUCIOpOJa B
naboparopuu u mpombilnieHHOCTU. KpyroBopor kwuciopoma B npupoae. O3oH —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/Ia.

TeroBo# 3p(HeKT XUMUYECKON peaKkuu, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U
SHJIOTEPMHUYECKHE peakMu. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A PeKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopoa — snemeHT u mpocrtoe BemecTBo. HaxoxaeHuwe Bomopoaa B MPUPOJE,
dbu3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOcO0bI noydeHust. Kuciorsl u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue CBOKMCTBA BOJbl. Boma kak pacrBopureinb. PactBopsl. HackieHHbie u
HEHACBIIIEHHBIE pacTBOPHI. PacTBOpUMOCTH BelIeCTB B BojJie. MaccoBasi 10Jisl BEIIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJIE U B
KW3HU yesioBeka. KpyroBopoT BOJIbI B IpUPOJE. 3arpsi3HEHUE MPUPOIHBIX BoJI. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudpukanus ©Heoprannueckux coeauHeHuid. Oxcunpl.  Kiaccudukarus
OKCHJIOB: coJjieobpasyromire (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) 151
Hecoseobpasyromue. Homenknatypa okcuaoB. dusnueckne M XMMHUYECKHUE CBONCTBA
okcuoB. [lonydueHue okcuaoB.

OcnoBanusi. Knaccudukaiusi ocHOBaHUMN: HMIENOYN U HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBanuii. ®Duznyeckne HW XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyuyenune oCHOBaHUM.

Kucnorel. Knaccudukamms xucmor. Homenkmarypa kucinoT. Puzuyeckue Hu
XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTHM MetasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa cosned. Pu3MUecKHMe U XHUMUYECKHE CBOWCTBA COJIEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAEPKAHUSA KHUCIOPOJAa B BO3JYyXE, IOJYYCHHUE,
coOupaHue, pacrno3HaBaHUE M HU3YYEHUE CBOICTB KHUCIOpOAa, HAOIIOJICHHE
B3aHMOJICMCTBUS BEUIECTB C KUCIOPOAOM M YCJIOBUS BO3HMKHOBEHHS M MPEKPALICHUS
ropeHusi (moxkapa), O3HaKOMJIEHHWE C oOpa3llaMh OKCHUJOB M OIMCAaHWE WX CBOWCTB,
MoJiyuyeHue, coOUpaHue, PAaclo3HABAHUE U M3YYEHUE CBOICTB BOAOpoAa (TOpeHue),
B3aumojieiictBue Bojopona ¢ okcuaom wmead (Il) (Bo3MOXHO wuCHOIb30BaHUE
BHICOMATEpUAJIOB), HAOIIOJICHHE OOpa3loB BEIIECTB KOJIUYECTBOM |  MOJb,
ucclieJoBaHue OCOOCHHOCTEW pacTBOPEHHUSI BEUIECTB C PA3IMYHOW PacCTBOPUMOCTHIO,
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[IPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MaCCOBOM 10JIEH paCTBOPEHHOIO BEILIECTBA,
B3aMMOJIEWCTBHE BOJBI C METaNIaMU (HATPUEM U KaJIbLIUEM) (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIEAOBaHHE OOpPa3OB HEOPTaHMYECKUX BELIECTB PA3NTUUYHBIX
KJIACCOB, HAONIOAEHUE HW3MEHEHUS OKpPAaCKM HWHIUKATOPOB B pacTBOpax KUCIOT U
niesnoven, nzydeHnue Bzaumonaeiicteus okcuaa meau (1) ¢ pactBopom cepHOW KUCTOTHI,
KUCJIOT C MeTajulaMH, pEeaKkUUd HEUTpAIU3alui, I[OJIyYEHUE HEpaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOTO METalja JPYTMM W3 pacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3aJady 1o Teme «BaxkHelmme Kiacchl HEOPraHMYECKHUX
COCAMHEHUI.



IHepuoanuyecknii 3aKkoH 1 [lepuoguyeckas cucTeMa XMMHYECKHX dJ1eMeHTOB /I,
N. MengeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CB3b. OKHCIMTEJIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIHMH

[lepBble MOMBITKU KJIaCCU(PUKALUU XUMUYECKHUX AyeMeHTOB. [loHATHE O rpynnax
CXOJHBIX 3JIEMEHTOB (IIEJIOUYHBIE U IIEJIOYHO3EMENIbHBIE METAILIbI, TaJOT€Hbl, HHEPTHBIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yIOT aM(POTEPHBIE OKCHUJIBI U TUPOKCHUIBI.

Ilepnonnueckuin 3akoH. Ilepuoanyeckas cucrema XUMuU4yecKux syemeHtos [I. M.
MenneneeBa. Koporkonepuonnas u jinuHHOnepuoaHas (opmer [lepuoandeckoi
cuctembl xumuyeckux 3semeHToB /. M. Menneneesa. [lepuoab! u rpynmsl. PU3nyecKkun
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctraB atroMHbIX sifep. M3ortomsl. OnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB mepBbIX 20 XUMHUYECKHUX 3JIeMeHTOB llepuoanydeckoit
cucteMbl J[. WM. MenneneeBa. XapakTepucTHKa XHMHYECKOIO OJJIEMEHTAa IO €ro
nonoxeHuto B llepuonnueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepumonndeckoro 3akoHa u Ilepronnueckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTHS HAayKu U npakTuku. [{. 1. MenaeneeB — yu€HbIN U TPaKIaHHH.

Xumuueckass  cBs3b. KoBaneHTHas  (mojiipHas M HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPHULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp oxkucneHus. OKHCINTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJIEHMSI U BOCCTaHOBJIEHUSA. OKHUCINTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3yuyeHue o00paslloB BEIECTB METAUIOB M HEMETAUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKAa C pacTBOpaMU KHUCIOT M LIEJIOYEH, IIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIM (TOpEHME,
pEaKLNU Pa3IoKEHUs, COCAUHEHUS).

Mescnpeomemmunie ceasu

Peanuzanms MeXnpeIMETHBIX CBs3€idl NpH HM3YYEHHMM XHMHM B 8 Kiacce
OCYILIECTBIISIETCSI Yepe3 HCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHSITHH,
TaK ¥ NOHATUH, SABIISIOINAXCA CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO--
Hay4HOT'0 IIMKJIA.

OO11ue ecTeCTBEHHO--HAYYHbIE MOHATH: HAyYHBIH (paKT, THIIOTE3a, TEOPUsL, 3aKOH,
aHanu3, CHUHTE3, KiaccupuKalus, TMNEPUOJUYHOCTb, HAONIOEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHJI, WU30TOIIBI,
PaINOaKTUBHOCTb, MOJICKYJIA, DJISKTPHUUCCKUN 3apsji, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIEeCTBA, ras, (YU3MYECKue BEIWYUHBI, €IUHUIBI WU3MEPEHUS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dbortocunTes, apixanue, onocdepa.
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9 KITIACC

BemecTBo 1 XMMHYECKasl peaKu s

Ilepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XUMuU4yecKux syemeHtos [I. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KU, KAIbIUA U UX COCIMHEHU B COOTBETCTBUU C
MTOJIO’KEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMUYECKOW CBA3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM PEMETKH W BHUJA
XUMHUYECKOU CBSI3H.

Knaccudpukanys U HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCS K Pa3IMUYHbIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUH,
TEHETUYECKAS CBA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanys XuMUUECKUX PEAKIIUM MO Pa3IMYHbIM TMpU3HAKAM (M0 YHUCIY U
COCTaBYy YYacTBYIOUIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHEl OKHUCIIEHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aropa). DK30- U SHJIOTEPMHUUECKHE PEaKIMU, TEPMOXUMHYECKUE YPABHEHHS.

[TonsiTue 0 ckKopocTH XuUMHYeCKOHW peakuuu. [loHsaTne 00 0OpaTUMBIX W
HEOOPAaTUMBIX XUMUUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TeTePOTCHHBIX
peakuusix. Ilonsitue o kartanuze. Ilonsatue o XxUMudyeckoMm paBHOBecuun. DakTophl,
BIIMSIOIIAE HA CKOPOCTh XUMUYECKOU PEAKIIUU U ITOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, DJIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOU peakiiuu. CocTaBlieHHE YPaBHEHUI OKHCIUTEIbHO--
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKON HUCCOLMALMU. IJIEKTPOJHUTBI U HEIJIEKTPOIUTHI.
Katnonbl, aHumoHbl. MexaHu3sM JuccolManyyd BEIIECTB C PAa3JIMYHBIMU  BUIAMHU
XuMH4eckon cBs3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakiiuu noHHOrO OOMEHA. YCIIOBUS MPOTEKAHHWS pPEAKIUi HOHHOTO OOMEHa,
MOJTHBIE U COKpAIIEHHbIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUM U
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW aucconmanuu. KauecTBeHHBIC
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJICIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB
— METAJJIOB U HEMETaIoB (TpaduTa U amMasa), CJIOKHBIX BEHIECTB (XJIOpUaa HATPHs),
WCCIIEIOBAHUE 3aBUCHUMOCTM CKOPOCTM XHMHUYECKOM PEaKUUMU OT BO3JECUCTBUSA
pa3UYHbIX (DAKTOPOB, HCCIEAOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,
mpolecca AUCCOUUAlnN KUCIOT, HIEJI0Ye U cosied (BO3MOYXHO MCIOJb30BAHUE BUJEO
MaTepuasoB), MPOBEJAEHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHUS peaKnui
HOHHOTO 0OMeHa (0Opa3oBaHME OCaJIKa, BhIJICIICHNE Ta3a, 00pa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUM .



HeMeTaibl 1 MX coeTMHEHUS

O0111ast XapaKTepUCTUKA TaioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE
cTenieHu okucienus. CtpoeHue U (pU3NIEeCKre CBOMCTBA MPOCTHIX BEIIECTB — raJOr€HOB.
XHUMHUYECKHE CBOMCTBa Ha NpUMEpe Xjopa (B3aUMOJIEHCTBUE C METaJIaMH,
HeMeTaulaMu, menoyamu). Xinoposogopoa. CosisiHasi KUCIOTa, XUMUYECKHE CBOWCTBA,
MoJIy4eHHe, NpuMeHeHue. JelicTBue Xjaopa U XJIOpOBOJIOpOAa HA OPraHu3M 4YesIOBEKa.
Baxuenme xJIopuapl 1 UX HAXO0XKICHUE B IIPUPOJIE.

O61mas xapakrepuctuka 351eMeHToB VIA-rpymmbsl. OcoOeHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHble cTeneHu okucienus. CTpoeHue u (pu3nveckue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpoJia U cepbl. AJIOTPONHBIE MOJU(PUKALNUN KUCIOPOIa U Cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, GU3HUECKHIE U XUMUYECKUE CBOMCTBA. OKCHIbI
Cepbl Kak MpPEICTaBUTENU KHUCIOTHBIX OKCUAoB. CepHas KHCIOTa, (U3MYECKUE U
XUMHYECKUE CBOMCTBA (00IIME KakK MPEJACTaBUTENs KJlacca KUCIOT U CIeU(PUUECKHUE).
XYMMHUYECKHE pEeaKIMM, JIekKallke B OCHOBE IMPOMBIIUIEHHOTO Crocoda MOoJydYeHUs
cepHoit kucnoTsl. [Ipumenenne cepHoit kucnotsl. Cou CepHOM KUCIOThI, KAUeCTBEHHAS
peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHHM B IPUPO/Ie. XUMUYECKOE
3arpsi3HEHHE OKPY’KAaloled Cpellbl COEAMHEHUSIMU cepbl (KHCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O61mas xapakrepucTuka meMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIIEHUS. A30T, pacpOCTpaHEHHE B MpuUpojie, GU3NIECKUue U
XUMH4eckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pu3nyeckue u
XMMHYECKUE CBOMCTBA, MoydeHue u npumeHeHue. Coilu aMMOHUS, UX (PU3HUECKHE U
XUMHYECKHUE CBOWCTBA, NpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS.
A3oTHas KucioTa, e€ moiyuyeHue, GU3nYecKue W XMMHUYECKHe CBOMCTBa (0OIIMe Kak
IpeICTaBUTENS Klacca KUCTOT U crienuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KadyecTBE MHUHEPAIbHBIX yHoOpeHuid. XHUMHUECKOe 3arpsi3HEHHE
OKpYXaIoIlel Cpelibl COCIMHEHUAMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3yXa,
mouBbl U Boj10EMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, dpusndeckue u
xumuaeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora, ¢uznueckue u
XUMHYECKHE CBOWCTBa, momydeHue. lcmonb3oBanue ¢ochaToB B  KadyecTBe
MUHEPAIbHBIX yI00OpEHUH.

O6mas xapakrepuctuka 35eMeHToB |V A-rpymmbl. OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTENEHW OKHUCJICHHS. YTJIEepoid, aUIOTPONMHbIE  MOAUUKAIINH,
pacnpocTpaHeHHe B TMpUpojae, (DU3UYECKHEe W XUMUYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopot yrinepona B mpupozae. Okcunabl yriaepoaa, ux GU3NUecKue U XUMUYECKUE
CBOMCTBa, ICHCTBUE HA KUBbIE OPraHU3MBbl, IOJIyYeHUE U MPUMEHEHUE. DKOJIOTUYECKUE
mpoOsemMbl, cBsi3aHHBIE ¢ okcuaoM yriepoaa (1V), rumoresa rioGaabHOTO MOTEIIICHUS
KJIUMaTa, MapHUKOBBIA d(dext. YrompHas KUCIOTA U €€ comu, X (PU3NYecCKue u
XAMHUYECKUE CBOMCTBA, TIOJTyUYeHUE 1 IpUMeHeHre. KauecTBeHHas peakius Ha KapOoHaT-
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nonbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U CETBCKOM
XO35MCTBE.

[lepBoHaUanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHCHUSX
yriaepona (MeTaH, 3TaH, ITHJEH, alleTWICH, ATAHOJ, TIUIEPUH, YKCYCHAash KHCIIOTA).
[TpupoaHbIE HCTOYHUKHN YTIIEBOIOPOAOB (YIroib, IPUPOAHBIN Ta3, HEPTh), MPOITYKTH UX
nepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBINLIEHHOCTU. [ToHsATHE 0 OHOTOTHYECKH
BaXHBIX BEIECTBAX: JKMpaX, OelKax, yrieBoJax — W WX POJIU B >KU3HH UYEIOBEKa.
MatepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX COCTUHEHHIA.

KpeMHwnii, ero ¢uznueckre ¥ XUMHUECKHE CBOMCTBA, MOJYUCHUE U NPUMCHCHUE.
Coenunenus: kpeMHus B npupoje. Oomue npeacrarieHus: 06 okcuae kpemaus (1V) u
KpeMHUEeBOW Kuciore. CUIMKATBI, UX UCIOJb30BaHUEC B OBITY, B MPOMBIIIJICHHOCTH.
Baxwneimue CcTpoWTenpHbIE MaTepHaibl: KepamMHKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eroH. [IpobieMbl 0€30MacHOr0 UCIMOJIb30BaHUSI CTPOUTENIbHBIX MAaTEepUaJIOB B
TIOBCETHCBHOM JKU3HMU.

Xumuyeckuii IKcnepumenm:

u3ydeHue oOpa3l0oB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI,
NPOBE/ICHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPHUI-HOHBI M HAOJIOJCHUE NPHU3HAKOB UX
NPOTEKAHWMSI, OIBITHI, OTpaXkaronue GU3NICCKUE ¥ XUMUICCKHUE CBOMCTBA TaJIOTCHOB U
X COCTUHEHHH (BO3MOXXHO WCIIOIb30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMJICHHE C
oOpasliaMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIIEHHE C o00pa3namMu cepbl U €€
COEIMHEHUSAMH (BO3MOKHO MCIOJIb30BaHUE BHUI€OMATEPHANIOB), HaOJIOIEHHE MpoIecca
oOyTIMBaHUs caxapa MoJ| IeWCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yUYEeHUE
XUMHYECKUX CBOMCTB pa30aBiICHHOW CEPHON KHCIOTHI, IMPOBEJACHHE KayeCTBEHHOU
peakuuu Ha cyinb(haT-uOH U HAONIOJCHHE MpHU3HaKa €€ MPOTEKaHMs, 03HAKOMIICHUE C
dbu3uyeckuMu  CBOMCTBaMM a3oTa, ¢ochopa U UX COCAMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHUIACOMATEPHAIORB), oOpa3liaMu a30THBIX M (OChHOPHBIX YI0OpECHUH,
NoJIy4eHHue, COOMpaHHe, paclio3HaBaHUE U HM3yUYEHHE CBOMCTB aMMMakKa, MPOBEICHUE
KauyeCTBEHHBIX pEakIMii Ha MOH aMMOHUA U (ocdar-uoH M M3ydeHHe MPU3HAKOB HUX
MIPOTEKAaHUsI, B3aMMOJCHCTBUE KOHLIECHTPUPOBAHHOM Aa30THOW KHCJIOTBI C MEIBIO
(BO3MOKHO HCIIOTB30BaHUE BUICOMATEPUATIOB), H3YUCHHE MOJIETICH KPUCTAJUTMUECKUX
peméTok anmMmasa, rpaduta, QyIIepeHa, O3HAKOMIICGHHE C IMPOIECCOM anacopOIun
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H YCTPOMCTBOM MPOTHUBOrasa,
MOJIyYeHHE, COOMpaHHWe, pacro3HaBaHWE W W3YYCHHE CBOMCTB YIJIEKHCIOTO Trasa,
MPOBEJICHNE KAYECTBEHHBIX pEaKIWid Ha KapOOHAT W CWIMKAT-WOHBI W W3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJIEHWE C  TPOAYKIMEH  CHUIIMKATHOMN
MIPOMBITINICHHOCTH.
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MeTanjabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKAa XUMHYECKUX IJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX
nonoxkeHus B llepuognyeckon cucrteMe xumudeckux siaeMeHToB JI. M. Menneneesa u
cTpoeHus atoMoB. CTpoeHHe MeTauioB. MeTainyeckas CBSI3b M METaJInyecKas
KpUCTAJIIMYECKAsT peIIETKa. OJIEKTPOXMMHUYECKAWA PpsIi  HANpsHKEHUH  METAJIOB.
dusnyeckre 1 XUMUYECKUE CBOMCTBA MeTaiuIoB. O01IHe CrTOCOOBI MOMYUYESHHS METAILIOB.
[TonsiTHEe O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBbl
(ctanp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ileounble MeTawibl: MoJiOXkEHWE B Ilepronnyeckod CHCTEME XHUMHYECKUX
anementoB [[. WM. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXOXJAEHHUE B MPUPOJIE.
dusnyeckue W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kaius). OKCUIbI U
TUJIPOKCHUIBI HATPUS U Kanud. [I[puMeHeHre 1IeT0YHbIX METAUIOB U UX COCAUHECHUM.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUM U KaJbLMMI: TIOJ0XKEHUE B llepuonnueckon
cucteme XuMuueckux sneMeHToB . M. MenaeneeBa, CTpoeHUE X aTOMOB, HAX0XKACHUE
B npupoae. PuU3MYECKUe M XMMHYECKHE CBOWCTBA MarHus WU Kaiblius. Baxueimiune
COCMHEHUs Kalblus (OKCHJ, THAPOKCHI, coyH). JKECTKOCTh BOJBI U CHOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHUi: tonoxxeHue B [lepuoauueckoi cucteMe XuMudeckux aneMenToB J1. 1.
MenpeneeBa, CTpOCHUE aroMma, HaxoxkjaeHHe B npupoje. Ousznueckue m XMMHUUYECKHUE
cBoOMcCTBa amrOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHUJIA U TUPOKCHIA ATFOMUHUS.

Keneso: monoxenue B llepuonnyeckor cucreme XuMu4deckux siemMeHToB [l. .
MeHneneeBa, CTpOCHUE aTOMa, HaXOXIACHUE B npupojae. OU3NYECKUe U XUMHUYECKHUE
cBoicTBa kenesza. Okcuasl, TuApokcuasl U conu xenesa (1) u xxenesa (11l), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3IiaMi METAJIJIOB U CIUIABOB, X (PU3MUECKUMH CBOWCTBAMHU,
U3YyUYCHHE  pe3yJbTaTOB  KOPPO3MHM  METAJIOB  (BO3MOXKHO  HMCIOJIb30BAaHUE
BHJIEOMAaTepHaioB), OCOOCHHOCTEHW B3aMMOJICHCTBUS OKCH/IA KaJIbIIUsI M HATPHUS C BOJIOU
(BO3MOKHO HCIOJIb30BAHUE BUEOMATEPUAJIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIHI,
npolecca TOPEeHUs Kese3a B KUCIopoae (BO3MOKHO UCTI0JIH30BaHNE BUACOMATEPHUATIOB),
MPU3HAKOB MIPOTEKAHUS KAYECTBCHHBIX PEAKIIUI HA MOHBI: MAarHUS, KAIBIIHS, aTFOMAHUA,
nunka, xeneza (1) u xeneza (I1l), menu (1), HaGnrogeHne M omMcaHue MPOIECCOB
OKpalllUBaHMS TIJIaMEHU MOHAMM HATPHsl, Kadus U Kajdbllus (BO3MOXKHO MCIOJIB30BAHHUE
BHJICOMATEPHUAJIOB), UCCIIE0OBaHUE aM(POTESPHBIX CBOMCTB THAPOKCHIA ATFOMUHHS.
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XuMHus M OKpyKaOLas cpeaa

BemecrBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4elloBeKa. besomachHoe
UCIIOJIb30BAaHUE BELIECTB M XMMHUUYECKMX peakiuuil B ObiTy. IlepBas momomb mnpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.

XUMHUYECKOEe 3arps3HEHUE OKpyKawolied cpeabl (mpeaenbHas JOIyCTUMAas
KOHLEeHTpalus Bemects, aanee — IIJIK). Ponp Xumuu B pemieHUu SKOJOTHYECKUX
npooiem.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB MaTepHaloB (CTEKJO, CIUIaBbl METAJJIOB, MOJUMEPHbBIE
MaTepHabl).

Meosicnpeomemmnuie ceasu

Peanmusanusa MeXNpeaIMETHBIX CBA3CH NpPU H3YYEHHMM XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIOIB30BAHNE KaK OOUIUX €CTECTBEHHO-HAYYHbBIX MOHSATUH, TaK
U TIOHSATUM, SIBIIOUIMXCS CHUCTEMHBIMU JUISI OTIAEIBHBIX IPEIMETOB €CTECTBEHHO--
HAy4HOTO ITUKJIA.

OO611e ecTeCTBeHHO-HAYYHbIE TTOHATHUS: HAY4YHbIN (haKT, TUNIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiaccuuUKalus, TIEepUOJAUYHOCTb, HAOIIOJEHNE, JKCIIEPUMEHT,
MOJIETMPOBAHKUE, U3MEpPEHUE, MOJIEeNb, SIBICHUE, MapHUKOBBIN 3(QeKT, TexHOJIOoTrus,
MaTepuabl.

®uznka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, WU30TOIbI,
PaguOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij, IPOBOJHUKH, MOJIYIIPOBOJIHUKH,
TURJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHOEe COCTOSIHUE BEIleCTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pem€Tka, CIJIaBbl, (Quandeckue
BEJIMYUHBI, €IUHULBI H3MEpPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
ComnHie.

buonorus: ¢otocuHTEe3, aABIXaHue, Owocdepa, OIKOCHCTEMA, MHHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TOPOJbI, IOJE3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3y/IbTaThl OCBOCHUS MPOrPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHMs
JOCTUTAIOTCS B XO7¢ OOydYeHHUS XMMHHM B CIUHCTBE Y4eOHOW M BOCIHUTATEIbHOM
JCSITEILHOCTH B COOTBETCTBUH C TPATUIIHOHHBIMH POCCHUCKMMH COITMOKYIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIIECTBE MTPABHIIAMU U HOPMAMHM
MOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMATN3AIINN
00y4Jaromuxcs.

JIMYHOCTHBIC pe3yJIbTaThI OTPaXKaroT TOTOBHOCTH o0ydJaronmxcs
PYKOBOJICTBOBATBCS CHUCTEMOM TMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W paACIIMPCHHUE
OTIBITA JCATCIIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[ICHHOCTHOT'O OTHOIIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY H
HAYYHOMY HACJICUIO, MOHMMAaHHS 3HAYCHHSI XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJANETh JIOCTOBEPHOW HMHQOpPMAIMEH O MepeloBbIX
JOCTHIKCHUSX U OTKPBITUSAX MHUPOBOM M OTEYCCTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B
HAY4YHBIX 3HAHHUSAX 00 yCTPOHWCTBE MUpPA U OOIICCTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPECTABIICHUS O COIMAIBHBIX HOPMaxX M MPaBHIaX MEKIUIHOCTHBIX OTHOIICHHUNA
B KOJUIGKTHBE, KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJE3HOM,
y4eOHO-MCCIIEI0BATEIBCKOM, TBOPUECKOM M IPYTUX BUIAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  JEATENIBHOCTH  TIPM  BBITIOJHEHUH  yUEOHBIX,
TI03HABATEIBHBIX 33124, BBITOJIHEHUU XUMUYCCKUX IKCIIEPUMEHTOB, CO3JITaHUHN YIeOHBIX
IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHWIO M B3aMMOIIOMOIIHM B TIPOIECCE ATOU
y4eOHON IesATEIIEHOCTH, TOTOBHOCTH OIICHWBATH CBOE IMOBEJCHHWE U IOCTYIKHA CBOUX
TOBApUIIECH C TO3WIMA HPAaBCTBCHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHYECKHE TIPEJCTABICHUS O BEHMIECTBE W XHMHYCCKOH pPEaKIIWH,
COOTBETCTBYIOIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABIISIONIAE OCHOBY
JUIA TIOHWMAHHS CYIIHOCTH HAyYHOW KAapTHUHBI MHUpPA, MPEICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBS3SIX YSJIOBEKA C IPUPOIHOM cpeoi, o
POJIM XUMUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHH;

M03HaBaTEIbHBIC MOTHUBHI, HAIIPABJICHHBIC HA ITOJIYYCHUE HOBBIX 3HAHUH 110 XHUMHH,
HEOOXOAMMBIE JIJIsl O0BSICHECHHS HA0JTI0JTaeMBIX TIPOIICCCOB U SIBJICHUM, TIO3HABATEIILHOM,
WHPOPMAITMOHHON M YATATEIILCKON KYJIBTYPHI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIHLHOM
paboTHI C yICOHBIMU TEKCTAMH, CITPABOYHOM JIUTEPATYPOH, TOCTYITHBIMHA TEXHUICCKUMHU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTH;
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MHTEpPEC K 00YYEHHUIO U MO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTH U CLIOCOOHOCTD
K caM000pa30BaHuUI0, MPOEKTHON U MCCIIEIOBATENBCKOM AEATENBHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIEHHOCTH U YPOBHS OOYy4EHHUs B JaJIbHEUILIEM;

4) popMHUpPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHME LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 ’KU3HU, OCO3HAHUE MOCIEICTBUM U HEMPUATHE BPEIHBIX
NpUBBIYEK (YHNOTpeOJEHUs] alKOroJyis, HAPKOTUKOB, KYypeHHUs), HEOoOXOJIUMOCTH
coOJI0/IeHUsT TTpaBuil 0€30MaCHOCTU NpPU OOpPAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K MPaKTUYECKOMY HU3YUEHHMIO Mpodeccuil W Tpyda pa3iudyHOro poja,
yBaXEHHE K TPYLy M pe3ysbTaTaM TPYIOBOW JAESATENLHOCTH, B TOM UYHCJIE Ha OCHOBE
OPUMEHEHHsS] MPEeJAMETHbIX 3HaHWM MO XWMHH, OCO3HAHHBIM BBIOOP WMHIWBUIYAIbHOU
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodecCuOHaIbHON JeATEeIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUN, TOTOBHOCTD
aJanTUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMaHUE IIEHHOCTU 30POBOTO U OE€30MacHOro
oOpa3za JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS TMpaBUil 0€30MacCHOIO
MOBE/ICHUS TIPU pabOTe C BEIIECTBAMU, a TAKXKE B CUTYAIIUX, YTPOKAIOIIUX 3J0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUSA, TMOJyYaeMble MPU HU3YYCHUH XUMHH, IS
pelIeHus] 3aJay, CBA3aHHBIX C OKPYXKAIOIIEH IPUPOJHON CPENOH, IJI IOBBIIICHUS
YPOBHS 3KOJIOTHYECKOU KYJIbTYphI, OCO3HAHUS II100aJIbHOTO XapaKTepa IKOJIOTHIECKUX
npoOsieM © MyTell MX pEHIeHHs TOCPEICTBOM METOJIOB XHUMHUHU, HKOJIOTHYECKOTO
MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B ITO3HABATEIBbHON, KOMMYHUKAaTUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB  BBIACISAIOT  3HAYMMBIE  JUIA
(GopMupoBaHUS MHUPOBO33PEHHUS OOIICHAYYHbIE MOHATHUA (3aKOH, TEOpHs, MPHUHIIMII,
runoresa, pakr, CUCTeMa, MPOLECC, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ITHUX
IIPEAMETOB (OPMUPOBATH IPEACTABICHUE O LEJOCTHOW HAyYHOW KapTHHE MUpA, U
YHUBEpCaJIbHbIE  y4eOHblE  JAeMCTBUSA  (ITO3HABATENbHbIE, = KOMMYHHUKAaTHBHBIE,
peryisTUBHBIE),  KOTOpble  OoOecrneyuBalOT  (OPMUPOBAHHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU IEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS
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Ba3oBble Joruvyeckue 1eiicTBUs:

YMEHUS HUCIIOIh30BATh MPUEMBI JIOTHYECKOTO MBIIUICHHS TP OCBOCHUM 3HAHUM:
pPacKphIBaTh CMBICT XUMHYCCKUX TIOHATHH (BBIACISITH WX XapakTEepHBbIC IPU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3h C JIPYTUMHU TOHSATUSMHU), HCIOJIB30BAaTh TOHSATHS IS
OOBSICHEHHS OTIEIBHBIX (PAKTOB WM SBJICHUM, BHIOMpPATh OCHOBAHUS M KPUTEPHUH IS
KIacCU(DHUKAIUU XUMHYECKUX BEIICCTB W XHMHYCCKUX pEaKIHid, YCTaHABIWBAThH
MIPUYUHHO-CJICICTBEHHBIC CBS3W MEXKIY OOBCKTAMU H3YUYCHUS, CTPOUTH JIOTHUYCCKHE
paccyknaeHusi (MHIYKTUBHBIC, EAyKTHBHBIC, IO aHAJIOTHH), JeJaTh BBIBOJALI U
3aKJTIOYEHUS;

YMCHHE TPUMCHATh B TMPOIECCE TMO3HAHUS TOHATHS (NMPEAMETHBIC U
METanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HWCIIOJB3yeMble B XHMHH,
peoOpa3oBBIBaTh IIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJCIBHBIC IPEACTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHYECcKast popMysia U ypaBHCHHE XUMUICCKOMN
peakiuu — MPU PEIICHUH y4eOHO-TTO3HABATEIBHBIX 3a/1a4, C YYETOM 3THX MOJICIBHBIX
NPEJICTABJICHUH BBISBIATh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH HM3y4aeMBbIX
00BEKTOB — XHUMHYCCKHUX BEIICCTB W XUMHUYCCKUX PEAKIUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYMHHO-CJICJACTBCHHBIC CBSI3M W TIPOTHBOPCYHUS B HM3Y4aCMbBIX
mpoliieccax U sIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAKXKE€ B KA4eCTBE OCHOBBI Il (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
NPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

OpUOOpEeTeHne OmbIiTa MO IUIAHUPOBAHUIO, OpraHU3allud U  TMPOBEACHUIO
YUYEHUYECKHUX IKCTIEPUMEHTOB, YMEHHE Ha0II0/1aTh 32 XOJIOM IMPoIlecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATH €TI0 PE3YNbTAT, POPMYITHPOBATH 000OIIEHNS 1 BEIBOJIBI 110 PE3YJIbTaTaM
POBEIEHHOTO OMbBITA, UCCIIEIOBAHUSA, COCTABIATH OTUYET O MpOJIeTaHHOM padore.

PabGora ¢ undgopmanmeii:

yMEHHE BHIOMPATh, aHATU3UPOBATH U MHTEPIIPETUPOBATH MH(DOPMAITUIO PATHUHBIX
BUJIOB W (OpM TpEACTaBICHHUSA, MOTYy4aeMyI0 W3 pa3HBIX HCTOYHHUKOB (HAYyYHO-
MOMyJsipHAs JTUTepaTypa XUMHUUYECKOTO COJEPKaHUS, CIPABOYHBIC MOCOOUS, PECYpPCHI
WNuTepHera), KpPUTHYECKH  OIEHWBATh MPOTUBOPEUYMBYID U  HEIOCTOBEPHYIO
uHbOpMaIHIO;

YMEHUE TPUMEHATHh pPa3jIUYHbIE METOJbl W 3alpoChl MPU TIOUCKE U OTOOpe
nH(OPMAITIN U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX TSI BHITIOJIHCHUS YI€OHBIX U
MO3HABATEIBHBIX 3a/lad OMpPEACNEHHOTO THMA, NPUOOpPETEHUE OIbITa B O00JACTH
WCIIOJIb30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  OBIAJCHUE
KyJIbTYpOU aKTUBHOTO HCIIOJIH30BAHUS PA3THYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEITEHO
BEIOWpATh ONTHUMANIbHYIO (GOopMy TpeacTaBieHus HHPOPMAIMA W WLTIOCTPUPOBATH
perraemMbie 3aa91 HECJIOKHBIMU CXeMaMU, JHarpaMMaMi, APyTuMu GopMaMu rpaduku
M UX KOMOHMHAIIUSIMU;
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YMEHUE UCIOJIb30BaTh M  aHAJIM3UPOBATh B  Ipoliecce  Y4YeOHOU WU
UCCJIEI0BATEIbCKON JIEATEbHOCTH HH(OpMALMI0O O BIUSHUUA HPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAIOLIEH NPUPOTHON CPebl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUS 3a7aBaTh BOMPOCH! (B X0j€ Auayiora M (WIH) JUCKYCCUHU) MO CYIIECTBY
o0cyxJ1aeMoi TeMbl, (POPMYyIUPOBATH CBOU MPEIJIOKEHNUS OTHOCUTENIBHO BBIMOJHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHUS MPEACTABIATh NOJYYECHHbBIE PE3YIIbTaThl IO3HABATENBHON IE€SITEILHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 PEe3yJbTAaTOB BBITIOJHCHHUS
XUMHUYECKOT0 HJKCIepUMEHTa (JIabopaTOPHOTO OIbITa, JabOpaTOpHOW pPabOTHl IO
MCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHHUS y4eOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMHM B  COBMECTHOM
MO3HABATEIbHON M MCCIIEIOBATENbCKON NEATENbHOCTH MPU PEHICHUH BO3HUKAIOIMIMX
npo0JieM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB U COTJIACOBaHUS MO3ULUN (00CYXIIeHuUs,
OOMEH MHCHHMSIMH, «MO3TOBBIC INTYpMBI», KOOPJHWHAIIMS COBMECTHBIX JICHCTBUM,
OTIpeJIeICHHE KPUTEPUEB IO OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBIe YHHBEPCAIbHBIE YUeOHbIE IeiiCTBUSI:

YMEHHE CaMOCTOSITEJIbHO OMNpEAeNsITh LETu JeSTeNbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISIT, KOHTPOJUPOBaTh U TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh HamOosiee 3(h(PeKTHBHBIE CHOCOOBI pelieHus Yy4eOHBIX U
MO3HABATEIbHBIX  3a7a4, CaMOCTOATEIbHO  COCTAaBJISATh WIM  KOPPEKTHPOBATH
NPEIJIOKEHHBIN aITOPUTM JSHCTBUM MPHU BBIMIOJHEHUH 3aJaHUN ¢ YYETOM MOTyUECHUS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUSAX, OIECHUBATH
COOTBETCTBHE TOJYYEHHOTO pe3yibTaTa 3asBICHHON 1I€TH, YMEHHE HCIOJIb30BaTh H
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3ynbTaTOB MO OCBOCHUIO OOS3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOU (enepanbHOi padoueil mporpaMMon, BBIJCISIOT: OCBOSHHBIS
oOy4JaromMMICS HayYHBbIC 3HAHUS, YMEHUSI M CTIOCOOBI ACHCTBHH, CIEM(PUIESCKUE IS
MPEeIMETHON 001acT «XUMHUS», BUIBI JEATETHHOCTH 1O MOTYYSHUIO0 HOBOT'O 3HAHMUSI, €T0
WHTEPIPETAlMY, MPEeoOPa30BaHUI0 U NMPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMeTHbIE PE3yJIbTaThl Ha 0Aa30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIIOHATHHA: aTOM, MOJICKYJa,
XUMHYECKUN 3JIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh
(omHOpONHAsT W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAas U
MOJIEKYJISipHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBast
JI0JISI XAMAYECKOTO 3JIEMEHTA B COCIMHCHIH, MOJIIPHBIN 00BEM, OKCH/T, KUCJIOTA,
OCHOBaHHE, COJIb, AIEKTPOOTPUIIATEITLHOCTh, CTETICHh OKHCIICHUS, XUMHYECKas
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peakuus, Kiaccuukanus peakuud: peakuuMd COEIMHEHHUS, peaKUuuu
Pa3NoKEHUs, peaKLM1 3aMEeILEeHUs, peakui 0OMEHa, FK30- U YIHIOTEPMHUYECKHUE
peakuuu, TeroBor 3 (eKT peakuuu, SApo aToMa, SIEKTPOHHBIN CIOH aToMa,
aTOMHasi OpOUTAIIb, PAJMYC aTOMa, XUMUYECKAsI CBSI3b, MOJISIPHASI U HETIOJISIpHAs
KOBAJICHTHAS CBS3b, NIOHHAS CBA3b, HOH, KATUOH, aHHOH, PACTBOP, MAacCOBast 105
BelleCcTBa (MPOIIEHTHAs! KOHIICHTPAIIMs) B PACTBOPE;

WUTIOCTPUPOBATHh B3AaMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U MPUMEHSThH
3T MOHATUSA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILICHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUs (POPMYJI BEIIECTB U
YPAaBHEHUN XMUMUYECKUX PEAKLUN;

OTIPENICNIATh BaJIGHTHOCTh ATOMOB DJJEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTETNEHb OKHUCJICHUSI AJIEMEHTOB B OMHAPHBIX COCJAMHEHUSAX, MPUHAIC)KHOCTh
BEUIECTB K OMNpeAeN€HHOMY KJacCy COEIMHEHMH 1o QopmynaM, BUJ
XUMUYECKOU CBSI3M (KOBAJEHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSIX;
packpbiBaTh  cMmbici  [lepmogmueckoro 3akona JI. WM. Mennaeneea:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJIUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJ0KEeHUS B [lepnoanueckoit cucteMe, 3aKOHOB
COXpaHEHHMsI MaccChl BEUIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4€HHUsI, 3aKOHa ABOTaapo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro popmy [lepuonnyeckoit cuctembl
XUMHYECKUX AJIEMEHTOB: pa3InvaTh MOHATHUS «IJIaBHas noarpynmna (A-rpyra)»
u «nobouHas noarpynna (b-rpymnmna)y, mansie 1 60JbIINE TIEPUOIbl, COOTHOCUTD
o0o3HaueHusi, KOTOpble wuMeroTca B Tabmune «llepuoguueckas cucrema
xuMmuueckux aeMeHToB J[. 1. MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsf sjpa, o01iee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMMHUYECKHUE DIIEMEHTHI, HEOpPraHMYEeCKHE BEIIECTBa,
XUMUYECKHUE peakluu (10 YHCIIY U COCTaBY yYaCTBYIOUIMX B PEAKI[MU BEIIECTB,
1o TerIoBoMy 3 PexTy);

XapaKTepru3oBaTh (OMUCHIBATh) OOIHME XWMHUYECKHE CBOMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKAAsA ONUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT KX Kaye€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUUYECKUX IMPEBPALICHUN B Pa3IMYHbBIX
YCIIOBUSAX;

BBIYUCIIATh OTHOCUTEIIBHYK) MOJEKYISIPHYIO U MOJIIPHYK) MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOT0 3JIeMEHTa Mo (hopMyJie COeIMHEHUS, MACCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKOU
peaKunu;
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IIPUMEHSTh OCHOBHBIE ONEPAlMU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IleHne, CcHUCTeMaTU3aluoo, KilacCU(UKAIUIO,
BBISIBJICHUE IPUYNHHO--CJIEICTBEHHBIX CBA3€M — JIJI1 U3y4YEHUS CBOVMCTB BEIIECTB
U XUMUYECKUX pEaKLMid, €CTECTBEHHO-HAYYHbIE€ METOJbl MO3HAHUA —
HaAOJIIOIeHNe, W3MEpPEeHHE, MOJACIUPOBAHUE, OSKCIEPUMEHT (peaibHbId U
MBICJICHHBIN );

CJIeIoBaTh MpaBWiaM IOJb30BaHUS XMUMHYECKOW MOCyAOH M JabOpaTOpHBIM
o0opyAOBaHUEM, a TAKXKE MpaBUiIaM oOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKLMSIMHU MO BBIMOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX ONBITOB IO
MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BELIECTB (BOIOPOJA U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MAaCcCOBOU J0JIEM PaCTBOPEHHOIO
BEILECTBA, IUIAHUPOBATH M TMPOBOAUTH XHMHYECKHE OKCIEPUMEHTHI 10
pPAacIO3HABAHUIO PACTBOPOB IIEJIOYEN M KHUCIOT C MOMOIIBK HHIAUKATOPOB
(makmyc, dhenondraaeut, METUIOPAHX U IPYTHE).

K koHiy oOyueHuss B 9 kjiacce mpeIMETHbIE PE3yJlbTaThl Ha 0Aa30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PacKphIBaTh CMBIC OCHOBHBIX XMMHWYECKUX TMOHATUN: XUMUUYECKUU DJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CJIOXKHOE BEILIECTBO,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIILHOCTh, CTEMEHb OKUCICHUSA, XUMHYECKas
peakuus, XUMHUYecKas CBs3b, TEIUIOBOM A((PEKT peakiuu, MOJIb, MOJSPHBIHI
00BEM, pacTBOp, DIEKTPOJMTHI, HEIIEKTPOJIUTHI,  DIEKTPOIUTHUECKAS
JTUCCOLIMAIIMSI, PpEeaKIM HOHHOTO OOMeHa, KaTaliu3aTop, XHUMHYECKOe
paBHOBecue, OOpaTuMble U  HEOOpaTUMble pEaKIHUH, OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIMH, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBIIGHHE,  QJIOTpONusi,  aM(pOTEpHOCTh,  XUMHUYECKas  CBA3b
(KOBaJI€HTHAs, MOHHAS, METAIJINYECKAS ), KPUCTAIUIMYECKAS PEUIETKA, KOPPO3US
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pPEAKIUHU, MPEAETBbHO AOMYCTUMAs
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATHh B3AUMOCBSI3b OCHOBHBIX XHUMHUYECKUX ITOHIATUH U NPUMEHSTH
3TU MOHTUSA NPHU ONMCAHUU BEIIECTB U UX IIPEBPALLICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBlIeHUs (OPMYJI BEIIECTB U
YPaBHEHUN XMUMUYECKUX PEAKIUN;

ONpPEAEATh BAJICHTHOCTh WU CTEIEHb OKMCIIEHUS XUMHYECKUX 3JEMEHTOB B
COCMHEHUSAX  pa3IMYHOIO0  COCTaBa, MPUHAJIECKHOCTH  BEHIECTB K
OTpeNIeIEHHOMY KJIACCy COCIMHEHUU 1Mo (hopmynam, BHJ XUMUYECKOW CBSI3U
(KOBaJI€HTHAsl, MOHHAS, METAJJINYECKAs) B HEOPTraHMUECKUX COSAMHEHUSIX, 3apsi]
MOHA M0 XUMHUUYECKOl (opMyne, xapakTep cpelabl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHUM, TUN KPUCTAUINYECKOM PEUIETKHM KOHKPETHOTO
BEILIECTBA;

19



packpbiBaThb cMbica [lepuogumueckoro 3akona JI. M. Mengeneesa wu
J€MOHCTPUPOBATH €r0 MOHUMAHHE: ONMKUCHIBATh U XapaKTEPU30BaTh TAOJIUYHYIO
dopmy Ileproanueckoi cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3indaTh HOHATHUS
«rnaBHas noArpynna (A-rpynna)» u «noboynas noarpynmna (b-rpynmna)», Masnsie
U OoJsiblliM€ TMEpPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HMEIOTCA B
NEPUOJUYECKON TabIuIEe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij siApa, oOllee YUCIO 3JIEKTPOHOB U
pacrpesielieHue HUX 10  JJIEKTPOHHBIM  CIOSIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JIEMEHTOB M HMX COEJIMHEHUU B
npenenax MajiblX MEPUOJOB M TJABHBIX MOATPYII C Y4ETOM CTPOCHHS HX
aTOMOB;

KJaccu(UIUPOBaTh XMMHUYECKUE DIIEMEHTHI, HEOpraHMYeCcKHUe BEIIECTBa,
XUMHYECKUE peakiuu (10 YUCIy U COCTABY YUaCTBYIOUIMX B PEAKI[MU BEILECTB,
o TErIoBOMY 3(P(EeKTy, MO0 HM3MEHEHHUIO CTENeHEH OKHUCICHMS] XUMUYECKUX
3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0IIKE U ClIeIMPUIECKHEe XUMUYECKUE CBOMCTBA
OPOCTBIX U  CIOXKHBIX BEIIECTB, TMOATBEP)KJIasi OMHCAHHE IpUMEpaMu
MOJIEKYJISIDHBIX ¥ HWOHHBIX YPaBHEHHUH COOTBETCTBYIOUIMX XUMHUYECKUX
pEaKLnii;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJIUTUYECKON NHCCOLMAIMU KHUCIIOT, IIEJI0YEN U
coJiei, TOJHBIE M COKpalI€¢HHbIE YpaBHEHUS peakluii HMOHHOTO OOMEHa,
YpaBHEHUs PEaKIUil, MOATBEPKAAIOIMINX CYIIECTBOBAHUE T€HETUYECKON CBA3U
MEXKIy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTb  OKHCIHMTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIIMUil
MIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;
BBIYHCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOT0 3JIeMEeHTa 1o (HopMyJie COeTUHEHHSI, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI [0 YPABHEHUIO XHUMHUYECKOU
peakuu;

co0oaTh MpaBuja MOJB30BAaHUS XHMHUYECKOM MOCYAOHM M J1abopaTOPHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIIa OOPALCHHS C BEIIECTBAMU B COOTBETCTBHUHU C
UHCTPYKLIMSIMU TIO BBIIOJIHEHUIO J1A0OPATOPHBIX XHMHYECKHX OIBITOB [0
HOJYyYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHMAKa M YTJIECKUCIOrO
rasa);

IPOBOAUTH PEAKLUHU, MOATBEPKIAIOUIME KAYECTBEHHBI COCTaB pa3iM4HbIX
BELIECTB: PACIIO3HABATh ONBITHBIM ITYTEM XJIOpUA-, OPOMHUI-, HOAU -, KapOOHAT-
, hocdar-, cunukar-, cyabdar-, THAPOKCUA-UOHBI, KATHOHBl aMMOHUSI U MOHBI
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M3YYCHHBIX METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
BEILIECTB;

MPUMEHSATh OCHOBHBIC ONEPAIMHM MBICTUTEIBHON NEATEIHPHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 000OIlEHHE, CUCTEMATU3AIMIO, BBIABICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIICCTB M XUMHUYECKHX
peaKInii, eCTECTBEHHO-HAyYHbIC METO/IbI IIO3HAHKS — HAOJII0ICHUE, U3MEPEHUE,
MOJICIMPOBAHKE, IKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer Konrpoabsnbl | IIpakTuyecku
o0pa3oBaTte/ibHbIE
1| nporpamMmbl 0 e paboThI e paboThbI
pecypchl
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast
007acTh
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f41837
MPaKTUYECKOU c
NEeSITeTbHOCTH -
YeJoBeKa
BemecTBa n bu6mmoreka [IOK
1.2 XUMUYECKUE 15 1 https://m.edsoo.ru/7f41837
peakiuu c
Hroro mo pazueny 20

Paspnen 2. Baxueiimume npeacTtaBut

€I HCOPraHUIECCKUX BEeUIECTB

Bozayx.
v bu6moreka [IOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f41837
[Tonsatue 06 c
OKCcHAaX -
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KHCIIOTaX U 8 1 https://m.edsoo.ru/7f41837
COJISIX c
Bopa. PactBopebl. bubnuorexa [JOK

2.3 [Tousitue 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBAHHSX c
OCHOBHBIC KJIaCCHI bubnuorexa [JOK

2.4 HEOPraHMYECKUX 11 1 1 https://m.edsoo.ru/7f41837
COEIMHEHUH [

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnieckunx 3jaementon /. U.
MenaeneeBa. CTpoenne aToM0OB. XuMH4YecKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE

peakuuu

[Tepuonnueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX

3.1

anemeHTOB J[. 1.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837
c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Mennene-eBa.
Crpoenue atoma

XUMHNYECKas CBA3b.

OKHUCIIHTEIBLHO- bubnnorexa [TOK
3.2 8 https://m.edsoo.ru/7f41837
BOCCTAHOBUTCJIbHbBI e
€ peaKIuu
bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837
c
bu6mmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837
C
OBUIEE KOJIMYECTBO
YACOB I10 68
I[MTPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoJbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMel 0 ble padoThI ue padoThl
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpeHue u bubnuorexa [JOK
yriryoneHue https://m.edsoo.ru/7f41a6
1.1 3HAHWH OCHOBHBIX 5 1 36
paszenoB Kypca 8 https://resh.edu.ru/
KJiacca
OcHoBHbIE
bu6moteka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYCCKUX 36
peakuui T
DIIEKTPOJIUTUYECK
bu6moreka [IOK
ast TUCCOITHAITHSI.
https://m.edsoo.ru/7f41a6
1.3 XuMHU4YecKue 8 1 1 36
CaKIMH B o
peart https://resh.edu.ru
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
Oo61mas
XapaKTEPUCTHKA
bu6mmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA- 36
TPYIIIBL. o
lNanorenst
OO6mras
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynnsl. Cepa u eé o
COCTMHCHUS
OO6mras
XapaKTepUCTHKA bubnuoreka [IOK
XUMHUUYECKUX https://m.edsoo.ru/7f41a6
2.3 anemeHTOB VA- 7 1 36

rpynmnsl. A3oT,

¢dochop u ux
COCIMHECHUS

ﬁtps://resh.edu.ru/
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Oomas

XapaKTepPUCTUKA
bubnuoreka [IOK
RHMIHECIIX https://m.edsoo.ru/7f41a6
2.4 snemenToB |VA- 8 36 T '
IpyHIbl. YTIepox o
U KPEMHMM U UX
COCAUHCHUA
Wroro mo pazmeny 25
Pasnen 3. Merasuiibl 1 MX COeIMHEHUS
06 . bubnuorexa [JOK
3.1 HIHE CBORCTRA 4 https://m.edsoo.ru/7f41a6
Meraion 36 https:// uchi.ru/
Baxueiimme bu6mmoreka [{OK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COCIUHCHUS 36
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeia
BemecTtBa u bu6moreka [IOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HM YeJIoBEeKa 36
Hroro mo pazgeny 3
bu6mmoreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO YACOB 68
10 [TPOT'PAMME

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
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Xumus,8 knacce/I'adpuensn O.C.,OctpoymoB N.I'., Cnagkos C.A.,AKITMOHEPHOE
obmectBo «M3narensctBO «IIpocBemenue»,2019r

Xumus,9 knace/T'abpuensu O.C.,OctpoymoB N.I'., Cnagkos C.A.,AKITMOHEPHOE
obmectBo «M3narensctBO «IIpocBemenue»,2019r

Xumus 8 knace/ H.E.Ky3unenosa, 1.M. TutoBa, H.H.I'apa ,M.-: Benrana-I"pa,2020
Xumus 9 knace/ H.E.Ky3unenosa, I.M. TutoBa, H.H.['apa ,M.-: Benrana-I"pa,2020
Tabmuup: [lepuoauueckas cuctrema xumuieckux snemenToB [[.. Menneneena
Tabnuua pacTBOpUMOCTH

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Metoandeckue nocodus as yauresns. pdf
https://iro-49.ru/wp-content/uploads|2023/04/Xwumus -6a30BbIil ypoBeHb. Peanm3arust
tpeboBanus ®I'OC

3agaunuk o xumumn,8-9 kiacc, Kysunemnona H.E, Jleskun A.H., «3naTenscTBO
«BenTana-I"pad»,2020r

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

https://educont.ru/?utm_source

https://resh.edu.ru/

https:// uchi.ru/

https://www.jaklass.ru/

bubmnoreka IOK https://m.edsoo.ru/00ade348
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https://iro-49.ru/wp-content/uploads|2023/04/Химия%20-базовый%20уровень.%20Реализация
https://educont.ru/?utm_source
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https://m.edsoo.ru/00ade348
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
: . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U coXXHBIE BElleCTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popy JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [{OK
Mounspaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MacChl
17 BEIIlECTBA TI0 YPAaBHCHUSM Bubmmorexa [IOK
B M . https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKlnui
Knaccudukanus XuMu4ecKkux
18 €aKIHi (COeTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peaid A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponeHas padota Nel mo teme 1 bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — 3jieMeHT U bubmotexa [JOK
AyxE. poat https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa LOK
poJia {peaxt ’ https.//m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS a a, CII0COOBI zzro bubmorexa HOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktruueckast pabota Ne 3 o Teme
26 «[Tonyuenue u cooupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITousiTre 0 KHUCIIOTaX U COMIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOOPOIA bubmorexa HOK
7 P AOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruucienus 0065EMOB ra3oB 10
34 ABHEHHIO PeaKIH Ha OCHOBE bubmiorexa HOK
P "p " . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTENb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast padota Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme 1 bubnunoreka [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHwusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOE(SLII) TIOJT )eHI/ISI XHMHqZSKHe bubmorera [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001eHne U cucTeMaTu3alus bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

ol XUMHUYECKHX d71eMeHTOB. [ToHsITHE O httos://m.edsoo.ru/00adaffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorera [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. 1. bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMmudeckas CBI3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas XuMu4eckas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenery oxHCIeHuA . https://m.edsocI)_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dsocl)_.lru 100adb076
KonTpoapHas Ta Ned o tem
65 «CTp(I))SIJ{IHe ZT(I));T)?HJ:IH%(;K; ) 1 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMaTH3allHs 3HAHHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara
Konrpoas | IIpakrnue uugposbie
n/ | Tema ypoka Bce H3yYeH
u o HbIe CKHe st o0pa3oBaTte/ibHbIE
padoTbI padoTsI pecypchl
[Iepunoanuecku
1 3aKOH.
[lepuoauueckas bubnuorexa [JOK
1 cucrema 1 https://m.edso0.ru/00
XUMHYECKUX adb59e
aneMeHToB /l.
N. Menpeneena
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB bu6moreka [IOK
2 XUMHAYECKUX 1 https://m.edso0.ru/00
SJIEMEHTOB adb6b6
MIEPBBIX TPEX
MepUOI0B
Knaccuduxkanus
u bu6moreka [IOK
3 HOMEHKJIaTypa 1 https://m.edso0.ru/00
HEOPraHUYECKH adb7e2
X BEILECTB
Bunnr
XUMHYECKOH bubnuoreka [JOK
4 CBSI3U U TUIIBI 1 https://m.edso0.ru/00
KPUCTAJUTMYECK adbac6
HUX PEUIETOK
KonTposbHas
pabota Nel no
TeMe
«lloBTOpEHuEe n
5 yriayOieHue 1 1
3HAHUM
OCHOBHBIX
pa3zenoB Kypca
8 Kacca»
Knaccugukarus bubnuorexa IIOK
6 XUMHUYECKUX 1 https://m.edsoo.ru/00
peaxkuuii mo adbcbh0
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pa3IU4HbIM
IIpU3HAKaM

ITonsarue o
CKOpPOCTH
XUMHYECKOM
peaKuuu.
ITonsarue o
TOMOTEHHBIX U
reTepPOreHHBIX
peaKuusx

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbe9a

ITonsarue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BJIUSIONINC HA
CKOpPOCTh
XUMHYECKOH
peakiuu u
MOJI0KCHIE
XUMHYECKOTO
paBHOBECHS

bubmmoreka [{OK
https://m.edsoo.ru/00
adc28c

OKHCIIUTENLHO-
BOCCTAaHOBUTEND
HBIE PEaKIUU

bu6moreka [IOK
https://m.edsoo.ru/00
adcade

10

Teopus
AIEKTPOJIUTHYC
CKOM
JACCOIMAIIHH.
CunpHbIE U
cia0ble
AIIEKTPOJIUTHI

bu6mmoreka [JOK
https://m.edsoo.ru/00
adcd68

11

Honnrie
ypaBHEHUS
peakiui

bubmuoreka [JOK
https://m.edsoo.ru/00
add448

12

XUMHYECKHE
CBOMCTBaA
KHCJIOT U
OCHOBaHMH B
CBETE
MPEICTaBICHUN
00
AIEKTPOJIUTHYE

bu6mmoreka [JOK
https://m.edsoo.ru/00
add5d8
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CKOM
JIUCCOINAIINHA

XUMHYECKHUE
CBOMCTBA coJieil

B CBETE
. bubnuotexa [JOK
MIPEACTABICHUI
13 o6 https://m.edso0.ru/00
add8b2
DJIEKTPOJIUTHYE
CKOM
JIACCOINAITAN
[TonsTHe 0 bubmmoreka [{OK
14 TUIPOJIA3E https://m.edsoo.ru/00
coien add9d4
O06o06mmenue u bubmmoreka [{OK
15 cHUCTeMaTH3aIln https://m.edso0.ru/00
s1 3HAHUH addd12
[IpakTnueckas
pabota Ne 1. bubnuorexa [JOK
16 «Pemenne https://m.edso0.ru/00
AKCIEPUMEHTAI addbfa
BbHBIX 32/1a9»
KonTposbHas
pabota Ne2 mo
TeMe
«ONEeKTPOJIUTHY bubnuoreka [IOK
17 eckast https://m.edso0.ru/00
JIMCCOIMALINS. addecO
XuMudeckue
peakiuu B
pacTBopax»
O6mas
XapaKTEePUCTHKA
CATOFCHOB. bu6mmoreka [JOK
18 HMIeCKIe https://m.edso0.ru/00
y addfe2
CBOMCTBA Ha
npuMepe Xjiopa
XII0pOBOJOPO.
ConsHas bu6mmoreka [JOK
19 KHCIIOTA, https://m.edso0.ru/00
XUMHUYECKHE adel04
CBOMCTBA,
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IIOJIy4€HHUE,
IIPUMEHEHHE

20

[IpakTnueckas
pabora Ne 2 o
TEME
«ITonyuyenue
COJISTHOU
KHUCJIOTHI,
HU3y4EHUE e€
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade348

21

Breraucnenus mo
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJINH U3
pEareHToB JaH B
n30BITKE

bubmmoreka [{OK
https://m.edsoo.ru/00
ade488

22

Obmas
XapaKTePUCTHKA
JJICMEHTOB
VIA-rpynmst

bu6moreka [IOK
https://m.edsoo.ru/00
ade64a

23

ANIOTpOIHBIE
Mo (UKaAITIN
CEpBI.
Haxoxnenue
Cephl U €€
COEIUHEHUN B
MIPUPOJIE.
XuMudeckue
CBOICTBa cephl

bu6moreka [IOK
https://m.edsoo.ru/00
ade64a

24

CepoBojopos,
CTPOCHHE,
(dbuznveckue u
XUMHYECKUE
CBOMCTBaA

bubmuoreka [JOK
https://m.edsoo.ru/00
ade802

25

OKcupl Cephl.
Cephas
KHCIIOTA,
¢buznyeckue u
XUMUYCCKHE
CBOMCTBA,
MIPUMEHECHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00
adea28
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26

XuMuyeckue
peakiuu,
JIeXKaIe B
OCHOBE
MIPOMBIIIJICHHOT
0 ciocoba
MOJTyYeHUS
CepHOU
KUCJIOTBI.
XUMHUYECKOE
3arpsi3HEHUE
OKpYyKaromen
cpenbl
COEIMHCHUSIMH
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

27

Brmamcnenne
MAaccOBOI T0JIN
BBIXO/J1a
MPOTYKTa
peakiumn

bu6moreka [IOK
https://m.edsoo.ru/00
adec8a

28

Oo61mas
XapaKTEPUCTHKA
aneMeHToB VA-
rpynmsl. A30T,
pacrpocTpaHeH
W€ B pUpoJIE,
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00
adeeab

29

AmMuak, ero
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4YeHUe 1
MIPUMEHCHHE

bubmuoreka [JOK
https://m.edsoo.ru/00
adfo04

30

IIpakTyeckas
pabota Ne 3 mo
TEME
«Ilomyuenune
aMMHMaKa,
U3y4YEHUE €Tr0
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/00
adf180
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31

AsoTHas
KHCJIIOTa, e
¢busnyeckue u
XUMHYECKUE
CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00
adf306

32

Hcnons3oBanne
HUTPATOB U
coJIeli aMMOHHUS
B KQUueCTBE
MI/IHepaJII)HI)IX
yA0OpeHwUil.
XuMudeckoe
3arpsi3HEHUE
OKpYyKaromen
cpenbl
COCIUHCHUSIMHA
azoTa

bubmmoreka [{OK
https://m.edsoo.ru/00
adf518

33

®docdop. Oxcua
docdopa (V) u
dbochopnas
KHCIIOTA,
dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MOJIyuYeHue

bu6moreka [IOK
https://m.edsoo.ru/00
adf68a

34

Hcnonrs3oBanue
¢dbocdaros B
KauecTBe
MUHEpaJIbHBIX
yIOOpEeHMIA.
3arpsi3HeHue
MPUPOAHOMN
Cpenbl
dbocharamu

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeH
ue B IpUpo/Ie,
¢buznyeckue u
XUMUYCCKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfd9c
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Oxkcuipl
yriepoja, ux
¢busnyeckue u

XUMHYECKUE
. bubmuoreka [IOK
CBOICTBa.
36 https://m.edso0.ru/00
OKOJIOTUYECKHE
adfebe
poOJIeMBl,
CBSI3aHHEIC C
OKCHUJIOM
yriaepona (1V)
VYronpHas bubmmoreka [{OK
37 KHUCJI0Ta U €€ https://m.edso0.ru/00
COJH ae006¢c
[IpakTnueckas
pabota Ne 4 o
TEME
"l[Momyuenue bubnuotexa [JOK
38 YTIIEKUCIIOTO https://m.edso0.ru/00
rasa. ae027e
KauecTBennas
peakmus Ha
KapOoHaT-uOH"
[TepBoHavanpH
pI€ TIOHATHS 00
bu6moreka [IOK
OpraHUYECKUX
39 BeIIICCTRAX KA https://m.edso0.ru/00
m ae054e
0 COCAMHEHHIX
yriepoja
. bu6mmoreka [JOK
Kpemuuii u ero
40 U https://m.edso0.ru/00
o ae080a
IIpakTyeckas
pabora Ne 5.
Pemenue
3KCIIEpUMEHTAI bubnuoreka [JOK
41 BHBIX 3a/1a4 MO https://m.edso0.ru/00

TEME
«Baxneiue
HeMeTaJlJIbl U UX
COCIMHEHUSI

ae0bf2
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42

KontponbHas
pabota Ne3 mo
TEME
«Baxnenmue
HEMETAJUJIbl U UX
COCTMHECHUS

bubnuoreka [IOK
https://m.edsoo.ru/00
ae0el8

43

OOmas
XapaKTEePUCTHKA
XUMHAYECKUX
9JIEMCHTOB —
METAJIJIOB.
Merammyaeckas
CBS3b U
MeTaJlIndecKast
KPUCTAJUTUYECK
as pemeTKa.
dusnueckue
CBOMCTBaA
METAJIJIOB

bu6mmoreka [{OK
https://m.edsoo.ru/00
ael03e

44

XuMH4ecKue
CBOICTBa
METAJLIOB.
DIIEKTPOXUMUYE
CKHH psif
HanpsHKEHUN
METaJIOB

bu6moreka [IOK
https://m.edsoo.ru/00
ael156

45

O061ue
CIIOCOOBI
MOJIy4YCHUS
METaJIOB.
CruiaBbl.
Breruucnenus no
YpaBHEHUSIM
XUMHYECKUX
peakiuii, eciiu
OJIMH U3
peareHToB
COJICPKUT
puMecu

bubmuoreka [JOK
https://m.edsoo.ru/00
aell56

46

IloagaTue o
KOpPpO3UH
METAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00
ael278

42



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

bubnuoreka [IOK

€JIOYHBIE
47 LLETMHH https://m.edsoo.ru/00
ael4b2
Oxcuapl 1 bubnuoreka [IOK
48 TUAPOKCUBI https://m.edso0.ru/00
HATPUS U Kajus aeldb2
Illenounozemen
bu6mmoreka [{OK
bHBIE METAJLIBI
49 ORI 7 https://m.edsoo.ru/00
IUI ael5e8
MarHum
Baxueiimme bubmmoreka [{OK
50 COEIUHEHUS https://m.edso00.ru/00
KaJIbLIAS ael5e8
O0001eHne u
51 CHUCTEMATH3aIA
s 3HAHUU
XKécTtrocTn
bu6moreka [IOK
BOJIBI U
52 CT10cOBLL 68 https://m.edso00.ru/00
2e1886
yCTpaHCHUS —
[IpakTnueckas
pabota Ne 6 o
bu6moreka [IOK
TEME
53 . https://m.edso00.ru/00
KécTrocTn
aelae8
BOJIBI 1 METOIBI
e€ yctpaHeHus"
bu6mmoreka [JOK
54 AnroMuHAR https://m.edso0.ru/00
aelc64
AmdoTtepHbIe
. bu6mmoreka [JOK
CBOIicTBa
55 oKCILA 1 https://m.edso0.ru/00
a aelc64
THAPOKCHIA
bubmuoreka [JOK
56 Keneso https://m.edso0.ru/00
aelds6
Oxcuapl,
TUAPOKCUIBI U bubnuoreka [IOK
57 COJIU JKeJie3a https://m.edso0.ru/00

(1) u xenesa

(1

ae35e6
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

O06o0011IEHNE U
cucTeEMAaTH3aIl|
s 3HAHUN

59

[IpakTnueckas
pabora Ne 7.
Pemenue
AKCIEPUMEHTAII
BbHBIX 33/1a4 I10
TEME
«Baxnenmue
METaJUTBl U UX
COCTMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3de8

60

Breraucnenns mo
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH B
N30BITKE WIIH
COJICPKUT
MPUMECH.
Brruncaenus
MacCOBOM IOJIH
BBIXOJIa
MpOJIyKTa
peakuuu

bu6moreka [IOK
https://m.edsoo.ru/00
ael750

61

O06001IeHne u
cUCTEMAaTH3aHA
s SHAHUN

62

KonTposbHas
pabota Ne4 o
TeMe
«Baxwueiimue
METaJIbl U UX
COEJIMHEHUS

63

BemecrtBa n
Marepuasl B
MOBCEIHEBHOM
JKU3HU
YeJoBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae3f50
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XHUMHYECKOE
bubmuoreka [IOK
3arpsi3HEeHue
64 o S 1 https://m.edso0.ru/00
YoM 2e4270
cpelbl
Posp xumuu B
bu6mmoreka [IOK
pewenun
65 KO 1 https://m.edso00.ru/00
JIOTUYECKUX 264270
mpooeM
Pe3epBHbIi
YPOK. bubnuorexa [JOK
66 O06o00611IEHNE U 1 https://m.edso00.ru/00
cucTeMaTu3alu ae0dOa
s 3HAHUN
Pe3epBHbIi
YpOK. bu6mmoreka [IOK
67 O0o00611IEHNE U 1 https://m.edso00.ru/00
cucTeMaTH3alu adb33c
s1 3HAHUM
Pe3epBHbIit
YPOK. bu6moreka [IOK
68 O06o006111IEHNE U 1 https://m.edso0.ru/00
CHCTEMAaTH3aI ad9ch2
s 3HaHUH
OBIIEE
KOJMYECTBO 68
YACOB I10
[TPOI'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
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