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8 KUIACC

IlepBoHaYaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemecTtBa. du3nueckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAst Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ JIabOpaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMHUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XxKee3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHHUE CIOCOOOB pa3JeICHHs] CMECEi: ¢ MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIGCHWE W  ONHCaHWuE  PEe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpocToe
BelmecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHYECKHE

2



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponp pacTBOpOB B IpUpOJZI€e U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[Tomyuenue coieil.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOpPAa3I[OB BEIICCTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLUIAMU
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(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUJEOMATEpPUAIIOB),
WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumojeiictBusa okcuga menu (1) ¢ pacTtBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHy, peakUWil HEUTpal3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JiuHHONEpuoAHas  (OpMbI
ITepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasl
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUSI pajJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
rpaXJaHMH.

Xumudeckas cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiu pa3aoKeHUs, COEAUHEHUS).



9 KUIIACC

BeuiecTBo M XUMHYECKasi peaKIus

[lepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IEPBBIX TPEX MNEPUOAOB, KaausA, KAIbIUA U HX
COCIMHEHHA B COOTBETCTBMM C IIOJIOKCHHEM JJIEMEHTOB B llepuonmueckon
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peaklyid Mo pa3auyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYacCTBYIOLIMX B pEAKIMH BEHIECTB, MO TEIUIOBOMY 3(P(DEKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YPaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMUMHMYECKUX peakuusx. [IoHATHe O rOMOreHHBIX U IreTepOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEaKLMUH,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HWCIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHu3M AUCCOLMAIMM BEUIECTB C PA3MYHBIMU BHUJIAMU
xumuueckoi cBsizu. Crenens aucconanuy. CUIbHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEICTaBICHUH 00 BIEKTPOJUTUUYECKON
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — METAUVIOB W HEMETa/UIoB (rpadura W anMasa), CJIOKHBIX BEIIECTB
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(xmopuaa HaTpus), MUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIHH
OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, MCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEHd U CoJIed
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHANIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKU  TNPOTEKAHHWS  peakludid  HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiMi pasyIoKeHHs, COCMHEHNs), PACTIO3HABAHUE HEOPraHUYeCKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIbHBIX 33/1a4.

Hemertanibl 4 MX coeAMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHblEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJEHCTBUE C METalllaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KucCiI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTeNeHU okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3NYecKWe U XUMUYECKHE CBOMcTBa (0Omue Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOJMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, paclpOCTPAaHEHHE B MPUPOLE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKue 1 XuMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenue. Cou aMMOHUS,
ux QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb30BaHWEe HUTPATOB M COJIEM aMMOHHSI B KAyeCTBE MHMHEPAIbHBIX
yno0opeHuil. XuMru4yecKoe 3arps3HeHUe OKPYKalolIe cpelibl COeMHEHUSIMU a30Ta
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(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annoTpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nosyuenue. Mcnons3oBanue GocdaToB B KaueCcTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHH  OKHUCJICHHWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. AncopOuusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0anbHOTO MOTEIJIEHUS KIUMaTa, MapHUKOBBIMA
ahdexT. YronpHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCyCHAs KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUpaX, OeIKax, yriieBoJgax — U X
poli B OKH3HM dUeJOBeKa. MaTepualbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacraBieHus 00
okcune kpemaust (I1V) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIINe CTpOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPUAIIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYeCTBECHHBIX PEAKIIMI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHMsI, OMBITHI, OTpaKawIlue (PU3NYECKHUe M XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHHUE BHJICOMATEPHAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJIOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€ coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIoJeHNEe TpH3HakKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HUYCCKUMHU
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cBoiicTBamMu a3zora, (Gochopa W HX COCAMHEHHWH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MOIydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YCHHE MozEenen
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, pacrlo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYECHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBIIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHele HeMEeTalIbl U UX COCIMHEHUSD.

MeTaJsibl 1 KX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH Pl
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MennaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHEHUM.

[Ilenouyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3nyeckne 1 XMMUYECKHE CBOWCTBA MAarHus
W Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMUHUIA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cCUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJIEHUE B mpupoac. Pusnmyeckue Hu



XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMHU, H3yUYECHHE  PpE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbMA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCAa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHHWE  BHUJICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBECHHBIX PEAKIMI HA MOHBI: MarHus, KajblWs, AJIFOMUHUS, IMHKA, KEJe3a
(I u xenesza (111), menu (11), HaOmrONEHUE W ONHMCAHUE MPOIIECCOB OKPAITHBAHWS
IJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHIA AIFOMUHUSA
Y TUAPOKCHUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxunelne
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW JXU3HM YelOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBas momomuib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYyKaroumeh cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEPHbBIS
MaTepHuabl).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O IIPEJIMETA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3yNbTAThl U3Y4YEHUS Yy4eOHOTO NpeaMeTra «XHUMHsS» JOCTHUTAalTCs B
eAMHCTBE y4eOHOU m BocmuTaTenbHOU aestenbHOcTH MBOY COIIl Ne 95, B TOM umcre, B

KOHTEKCTE peaiu3anuu  padodeld mporpamMmbl  BOCIHMTAHHS  OCHOBHOM  IIKOJIBIB
COOTBETCTBHM C TPAJUIMOHHBIMH POCCUUCKUMU COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMUA B OOIIECTBE NMpaBUJIaMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHUsS, CaMOPa3BUTHUS U
COIMAIN3AIMU 00YYaIOIINXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJAJIETh JOCTOBEpPHOUM HH(pOpMAaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecCe OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BELIECTBE U XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJII TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO03HABATEJIbHOM, MH()DOPMAMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOMU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOIro BOCIMTAHMS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU LEJIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAaHUE LIEHHOCTU COOJIIOJCHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, SIKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
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WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU
HAyYHOW KapTHHE MHpA, M YHUBEpPCAJIbHbIC yIeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHMUYECKUX MOHATUMA (BBIAEISATH MX XapaKTEepHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas G(opmylia W ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Ipoilecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJIYIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU NOUCKE U OTOOpE
uH(OpMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUSI 3aJlaBaTh BOINPOCHI (B XOJ€ Jauamora W (WJIh) JTUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJY4YEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejiaTb MPEe3ECHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M HUCCIIEOBATENbCKOM  JIEATEIbHOCTH MPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIacCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJbHBIX 3aJla4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO PE3YJIbTAaTa 3asBJIICHHOW LIEJM, YMEHHE
UCIIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.
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HPEAMETHBIE PE3YJIBTATBI
8 KUIACC

B cocraBe mnpeaMETHBIX pPE3YNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepasbHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIC OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNercTBul, crnenuduueckue A IpPeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHWID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSIX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHSTHI: aToOM,
MOJIEKYJIa, XUMUUYECKUM AJIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMEChH
(omHOpOIHAsT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb OKUCIICHUS, XHMHUYECKas
peakius, KiaccupuKaisa peakui: peakiiui COSUHEHUs, PEaKIUU Pa3IoKEeHUs,
peaKIuy 3aMEIlEeHUs, PEaKkuu OOMEHa, 3K30- M HHIAOTCPMHUYECKHUE pPEaKIIHH,
TeII0BOM A(PPEKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, TOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoOBas A0S
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIlUs) B PaCTBOPE;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUU WU
MPUMEHSIThH ITU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

. UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS] (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. ONpPENENATh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUAX, CTEMEeHb OKHUCIEHUS DJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCy COCIMHEHUI 1o Gopmysam,
BUJI XUMUYECKOM CBSI3M (KOBAJICHTHAS Y MOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;

. packpeiBath cMmbicia llepuonmueckoro 3akona J[. M. Mengaeneesa:
JEMOHCTPUPOBAThL  TMOHUMAHHWE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B Ilepuoanueckor cucteMe, 3aKOHOB
COXPAaHEHHsI MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
YUYEHHs], 3aKOHa ABOraipo;

. OMMCHIBATh W XapakTepu30BaTh Tabnmunyio (popmy Ilepuogmaeckoit
CHUCTEeMbl XMMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJjaBHas moiarpynna (A-
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rpynna)» u «mobouyHas noarpymnmna (b-rpymma)», manbie u OonblIne MEPUOJIBI,
COOTHOCUTh 0003HAUCHHUS, KOTOphie wuMeIoTcs B Tabmuie «llepuogmueckas
cucrteMa xuMmudeckux oanemMeHtoB JI. . Menaeneesay ¢ 4YHCIOBBIMH
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
aJipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

. KIacCU(pUIMpPOBaTh ~ XUMHUYECKHE  DJIEMEHTHI, HEOPTaHUYECKUE
BEILIECTBA, XUMHUUYECKUE PeaKIuu (110 YUCITY M COCTaBY YYacCTBYIOIIUX B pEaKIUU
BEILIECTB, 10 TETUIOBOMY (D (EKTy);

. XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEpXKIas  OINUCAaHUE  IpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XUMHUYECKUX MPEBpaICHUIN B
Pa3IUYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa MO (opMmyjie COCAUHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKiny;

. NPUMEHSTH OCHOBHBIE OINEpaIlMi MBICIUTEIBHON JIeATeTbHOCTH —
aHajgu3 U CHUHTE3, CpaBHEHUE, 0000IIeHHe, CUCTeMaTU3aluio, KJIacCU(UKAIIHUIO,
BBISIBJICHUE MTPUYUHHO--CJICJICTBEHHBIX CBSI3€U — JIJIs1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHUE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN );

. CJIeIOBaTh TPaBWJIaM  TOJb30BAHUA XUMHUYECKOM TMOCYyAOH U
7a00paToOpHBIM 000pYyI0BaHUEM, a TAaK)Ke MpaBujIaM OOpallleHUs C BEUIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OTBITOB TI0 TIOJYYCHHIO U COOMpPAHHMIO Ta3000pa3HbIX BeHIeCTB (BOAOpOAa H
KHCJIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHONM MaccoBOM JoJien
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI
M0 PacClO3HaBAaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOIIbI) HHAUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

9 KUIIACC

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCJIEHUS,
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XUMUYECKas PEaKInsi, XUMUYECKas CBSI3b, TEIJIOBOM A(DPEeKT peaxiuu, MoIib,
MOJISIPHBIN 00BEM, PacTBOP, AJICKTPOJUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOTIMAITHS, PEAKIIMH HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUIECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpAaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakly, OKHUCIUTEIh, BOCCTAHOBUTEIb, OKHUCJICHHE U BOCCTAaHOBJICHHE,
alutoTponus, amM(OTEepHOCTh, XUMHUYECKas CBA3b (KOBAJICGHTHAs, WOHHAI,
METaJUTMIecKasi), KpPUCTAJUITMUeCKas peniéTka, KOPPO3WsS METAUIOB, CIUIABHI,
CKOPOCTh XHMHMUYECKOW peakIuu, MpeaenbHo aomyctumasi koHueHtparms I[1JIK
BEIIECTBA;

. WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSITHH U
MPUMEHSTH ATH TIOHATHSI IPY OTIMCAHUH BEIIECTB M MX MPEBPAIICHHIM;

. WCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJIICHHS (HOPMYJT
BEII[ECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

. ONpENENSATh BaJEHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpEeAeNEHHOMY KJIacCy COEIMHEHMM 1o QopMysaM, BUJ XHUMHYECKOW CBS3H
(KOoBaJICHTHAs, HOHHAS, METALTNYCCKAsI) B HCOPTAaHMYECCKUX COCTMHCHHSIX, 3apsi
MOHAa TO XUMHUYECKOM (opmyse, XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPTaHUYECKUX COCIMHEHHM, TUI KPUCTALIUYECKON PpEIETKH KOHKPETHOTO
BEIIIECTBA,

. packpeiBath cMbich Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHMMAaHHUE: OINUCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymma)» u «mnobounas noarpynmna (b-rpynna)y, mansie u
OONBIIIE  TIEPHOJIBI, COOTHOCHTH OO0OO3HAYCHHS, KOTOpbIE HWMEIOTCS B
MIEPUOINYECKON TaOIHIE, C YUCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUciIo SJIEKTPOHOB U
pacrpeielieHue UX 10 3JEKTPOHHBIM CJI0SIM), OOBICHATH 00IIHME 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M UX COCIMHECHHI B MpeJenax MajbixX IMepHOIOB
Y TJIABHBIX MMOATPYIN C YIETOM CTPOCHHS MX aTOMOB;

. KIacCu(pUIMpOBaTh  XUMHUYECKHE  DJIEMEHTHI, HCEOPTaHUYECKUE
BEI[ECTBA, XUMUYECKUE PEAKINH (10 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIUU
BCIIECTB, IO TEIUIOBOMY J3(PGdeKTy, MO0 M3MEHEHHMIO CTENEHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CICIU(DUIECKIE XUMUUECKUE
CBOMCTBA TMPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX Y HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIN;

. COCTABJISITH YPaBHEHUS DJEKTPOJUTUYECKON MUCCOIMAIMKA KHUCIOT,
IICJIOYCH M COJICH, IMMOTHBIC U COKPAIIEHHBIC YPaBHEHUS PEAKIINii HOHHOTO OOMEHa,
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YPAaBHEHHUSI PEAKLHM, MOATBEPKIAAOMIMX CYLIECTBOBAHUE T'€HETHYECKOW CBSI3U
MEXK1Yy BEHIECTBAMM PA3JIMYHBIX KJIACCOB;

. PACKpBIBATh CYIIHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITUX PeaKlui;

. IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHUS,
BO3MOYKHOCTHU ITPOTEKAHUSA XUMUYECKUX MPEBPAILIEHUN B PA3JIMYHBIX YCIIOBUSX;
. BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYIO W MOJISIPHYIO MacChl

BELIECTB, MAacCOBYIO JIOJIF0 XHMHUYECKOTO 3JIEMEHTa O (opMyJie COEIUHEHUS,
MacCOBYIO [IOJIF0O BELIECTBA B PacTBOpPE, IPOBOAUTH PACUETHI IO YPABHEHMIO
XUMHUYECKOHN peaKlnu;

. coON0JaTh MpaBuiia TMOJb30BaHHWA XHMHUYECKOW TOCYAOH H
7a00paTOpHBIM 000PYJOBaHHEM, a TAaKXKe MpaBHUiia OOpaleHHs C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
ONBITOB N0 TOJYYEHUI0O M COOMPAHMIO Ta3000pa3HBIX BEUIECTB (aMMHUaKa U
VTJIEKUCIIOTO Ta3a);

. IPOBOJUTh PEAKIMH, [OATBEPKAAIONINE KayeCTBEHHBIM COCTaB
pa3IMYHBIX BEUIECTB: PACHO3HABATH OMNBITHBIM MYTEM XJIOPUA-, OPOMHMI-, HOJIUI-,
KapOoHaT-, pocdar-, cUIMKaT-, CyabpaT-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS U
MOHBl HW3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BELIECTB;

. IPUMEHATH OCHOBHBIE OINEpallM MBICIUTEIbHON JIEATEIbHOCTH —
aHaJlu3 M CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMAaTU3allli0, BBIABICHUE
IPUYUHHO-CJIEJCTBEHHBIX CBSI3€M — JUII  M3YyYEHHMS CBOMCTB BEUIECTB U
XUMHUYECKUX peaklui, eCTeCTBEHHO-HAyUHbl€ METOJbl TIO3HAHUS — HAOJIOJEHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA
OCBOEHHE KAXKJIOM TEMbI 1 BO3MOKHOCTH HUCITIOJIb30BAHHUA 11O 3TOM TEME SJIEKTPOHHBIX
(IN®POBLIX) OBPA3OBATEJIBHBIX PECYPCOB

8 KJIACC (68 YUACOB)
Ne Komriee DJIeKTpoHHbIe HU(pPOBbIE
n/n Tema ypoka 1Bo o0pa3oBaTe/ibHbIE PeCypChl
4yacoB
1 [Ipenmer xumuu. Posib XuMuM B %U3HU yenoBeka. Tena u BemecTsa 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d210c
2 ITonsaTre o MeTOAaX MO3HAHUSA B XUMHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
3 Hpa'I.CTI/I‘{eCKaFI pabora Ne 1 «IIpaBuia paboTsI B 1abopaTopuu 1 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d23dc
puéMbI 00palleHust ¢ 1a00paTOPHBIM 000PYTOBAHUEM)
4 Uuctele BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
5 HpaKTI/I‘IGCIfaSI paborta Ne 2 «Pa3nenenue cMmeceit (Ha IpuMepe OYUCTKH 1 Butorexa LOK https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJH)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOIIBI) XHMHUECKUX IJIEMEHTOB 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u croXHBIE BELIECTBA 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d2d50
10 3aK0OH TOCTOSTHCTBA COCTaBa BEMIECTB. XUMUYeCcKas GpopMmyiia. 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XMMHUYECKUX JICMCHTOB
11 OtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B COCTMHESHUH 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mosnb. Mosnsipaast macca 1 Bbu6mmoreka LIOK https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SABICHUSA. XUMUYECKask peaKus 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy ¥ yCcIOBUs MPOTEKAHUS XUMUYCCKUX PEAKITUI 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d3al16
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3aKOH COXpAaHEHMS MACChI BEIIECTB. XMMUUECKHE YPaBHEHHUS

bubnmoreka [{OK https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIMYCCTBA, MAaCChI B€UICCTBA 110 YPABHCHUAM

17 . bubmuoreka I{OK https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
K e e i (coenuHe e

18 NACCHPHKALIHS XHMHHCCKIX PEAKIUHH (COCANHEHNA, PasokeHHs, bubnuoreka L{OK https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JI — YUEHBIf- . 06006

19* OMOHOUOB = YHCHBHOHIMIGIONEAHCT. TOODIIEHHE H Bu6miorexa L{OK https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHs 3HAHHHA

20 KonTponbnas padora Nel mo teme «BeriecTBa 1 XUMHUYECKHE PEAKITUNY bu6nuoreka L{OK https://m.edsoo.ru/ff0d4290
Bos — cMmech ra3oB. CocraB Bo3ayxa. Kucinopon — sneme

21 AYX MEEh TASO8 TR BO3Ayxa. REcIopol HeMeHT o bubmuoteka [{OK https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
® .

99 W3WYECKUE U XUMUYICCKUE CBOMCTBA KUCIOPO/Ia (peaKuy OKUCIICHUS, BuGmiorexa LIOK https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax

93 CriocoOsl MosTydeHus: KUCI0Po/ia B J1a0OPATOPUU U MPOMBIIIIIEHHOCTH. BuGmorexa LIOK https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
T . .

24 €TUTOBOH 3(PPEKT XUMUIESCKOU PEAKITUH, IIOHSATHE O TEPMOXUMUICCKOM BuGmiorexa LIOK https://m.edsoo.ru/ff0d4790
YpaBHEHUH, K30~ U SHAOTEPMUUYECKUX PEAKIIUIX
T , .3 , 0

o5 oIIMBO (He(Th, yroib U METaH). 3arps3HEHUE BO3TyXa, CIIOCOOBI €ro BuGmorexa LIOK https://m.edsoo.ru/ff0ddcda
MIPEIOTBPALICHUS
IT 6ota Ne 3 I1 0

26 PAIRTHACCKA pabota HOVTeMe (HOTYRICHHE 1 COLUpHE bubnmoreka [{OK https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE eT0 CBOWCTBY»

27 Bonopoa — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupoje but6mmorexa IIOK https://m.edsoo.ru/ff0d4dd0

98 duznyeckue U XMMHUYECKHe CBOICTBa Bojopoaa. [Ipumenenue BuGmorexa LIOK https://m.edsoo.ru/ff0d4ddo
Bosopoaa. CriocoObl MoTydeHus BOIOpoa B TabopaTopuu

29 [TonsiTHE O KUCIOTAX U COJAX bubnmoreka [{OK https://m.edsoo.ru/ff0d50d2
IT 6ota Ne 4 11 0

30 PAKTHHACCKAA pabota 712 % 1o TEME (CIOMYHCHHE 1 CODHpanHe Bu6maorexa LOK https://m.edsoo.ru/ffod4ddo
BOJIOPO/a, U3yUYEHUE €T0 CBOMCTBY

31 Monsipabiii 00BEM ra3oB. 3akoH ABOTaapo bubnmoreka [{OK https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d542e

32 KonrtponsHas pabora no marepuaiy, IpoieHHOMY B 1 moixyroauu 1
Beruncnenus 00bEMa, KOJIMYECTBa BEIIECTBA I'a3a MO €ro U3BECTHOM

33 B Betll Y 1 Bu6maorexa LIOK https://m.edsoo.ru/ffod55a0
KOJINYECTBY BELIECTBA HMIIN 00BEMY
Berurcnenus 00bEMOB Ta30B 10 YPaBHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA

34 ! g P peaxt 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B

35 du3nYecKre U XMMAYECKHEe CBOMCTBA BOJIBI 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaXx bu6mmoreka LIOK https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeib. HachlllieHHBIC M1 HCHACBIIIEHHBIEC PACTBOPBI.

37 A8 KaK pacteop o - Pacteop 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BeIIecTBa B pacTBOpe
[IpakTrueckas padora Ne 5 o teme «IIpuroroBieHne pacTBOPOB C

38 parTrieckai p 2o HoT pH pactaop 1 Bu6morexa LIOK https://m.edsoo.ru/ffodseba
orpeeNn€HHON MacCOBOM J0JICH pacCTBOPEHHOTO BEIIECTBAY

39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopoa. Boga» bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KjIaccupUKaIusi, HOMEHKIIATypa bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e
[TonyyeHnne u XMMHUYECKHE CBONCTBA KMCIIOTHBIX, OCHOBHBIX U

41 ya 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

42 OcHoBaHus: cOCTaB, Kilaccu(UKalMsl, HOMEHKJIAaTypa 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d67ca

43 IlosydeHne u XUMUYECKUE CBOKMCTBA OCHOBAaHUI 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, ki1accudukanusi, HOMEHKIATypa 1 bubnuoreka [{OK https://m.edsoo.ru/ffOdfee2

45 [Tonydyenne n XuMu4eckue CBOMCTBA KUCIOT 1 bubnuoreka L{OK https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIATypa, CIOCOOBI MOJyUYCHHS, XUMUYECKHE

46 . (cpensie) P v 1 bubnmoreka [{OK https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padora Ne 6. Pemenune skcriepuMeHTAIBHBIX 3a7a4 110

47 p P p R sat 1 Bu6miorexa [JOK https://m.eds0o.ru/00adob7c
TeMe «OCHOBHBIC KJIACCHI HEOPTAHMYECKUX COCIMHCHHI

48 ['enernueckas cBsA3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN 1 bubmuoreka I{OK https://m.edsoo.ru/00ad9a50

49 O06001IeHre U CUCTEMaTU3AIHS 3HAHUIA 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
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KonTponbnas padota Ne3 mo Teme "OCHOBHBIE KJTaCChl HEOPTaHUIECKIX

50 S — 1 bubnuorexa LOK https://m.edsoo.ru/00ad9ela

51 g?’f;;i lzzzzzi I;iﬁ;q;‘gﬁaum XHMIECKIX dnieMenTop. Hottie o 1 BuGanoreka LIOK https://m.edsoo.ru/00ad9ffa

5o [Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHYECKIX 1 BuGmorexa LIOK https://m.edsoo.ru/00adas2c
anemenToB JI. 1. MenaeneeBa

53 [lepuozpl, TpyMIIbL, MOATPYIIIBI bu6mmoreka LIOK https://m.edsoo.ru/00ada52¢c

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl bu6nuoreka L{OK https://m.edsoo.ru/00ada342

55 CTtpoeHune 3IeKTPOHHBIX 000JI0YEK aTOMOB JIeMeHTOB [leproamueckoi 1 BuGmiorexa LIOK https://m.edsoo.ru/00adasbe
cuctemsl [. 1. Menaeneera

56 XapaKTepHchUa XHUMHAYECKOTO 3JIEMEHTA I10 €T0 MOJI0XKECHUIO B 1 BuGmiorexa LIOK https://m.edso0.ru/00ada824
[Iepnonnueckoii cucreme /1. 1. Menneneena

57 3HaueHue Hepnonnq?cxovro 3aKOHA Ui Pa3BUTHUS HAYKH U MPAKTHKU. []. 1 BuGmorexa LIOK https://m.edsoo.ru/00adag6e
W. MenneneeB — y4€Hblil, eAaror U rpaxJaHuH

58 DNEeKTPOOTPULIATETFHOCTh ATOMOB XUMHUECKHUX JIEMEHTOB 1 bubnuoteka [{OK https://m.edsoo.ru/00adaab8

59 HNonnas xumMuueckas CBsi3b 1 bubmuoteka [{OK https://m.edsoo.ru/00adac34

60 KoBaneHTHas nosspHas XUMAYECKasi CBA3b 1 bu6nuoreka LIOK https://m.edsoo.ru/00adaab8

61 KoBaneHntHas HenossspHasi XUMHUYECKas CBA3b 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab9

62 [TpakTryeckas padora no Teme «CTpoeHue aroMa. XUMHUYECKas CBSA3bY 1 bubnuoreka LIOK https://m.edsoo.ru/00adb486

63 CreneHb OKUCTCHUS 1 bubnuoteka [{OK https://m.edsoo.ru/00adae28

64 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmuoreka I{OK https://m.edsoo.ru/00adb076

65 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076

66 BIIP/T'ogoBast KOHTpOJbHAs paboTa 1

67 PesepBHblil ypok. O600111€HNE U CUCTEMAaTH3alHs 3HAHUH 1 bubnuoreka L{OK https://m.edsoo.ru/00ad9cb2

68 PesepBHelIil ypok. O000IIEeHHE U CUCTeMAaTHU3alHs 3HAHUMA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6

68

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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*Yyer pabouell mporpaMMbl BOCITUTAHUS

9 KJIACC (68 yacoB)

Koumnu
Ne JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
n Tema ypoka €CTBO eCVDCLI
n
4acos peeyP

[Tepuoanueckuii 3axoH. [lepuoanueckas cucteMa XUMHYECKUX

1 POz proA 1 Bu6mmotexa LIOK https://m.edsoo.ru/00adb59e
anemeHToB 1. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX DJIEMEHTOB

2 p 1 bubnuoreka [{OK https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB bubnnorexa LHOK https://m.edsoo.ru/00adb7e2

4 Bubl XuMu4eCcKo# CBSA3M U TUIIbI KPUCTAJUIMUYECKUX PEHIETOK 1 bubnmnoreka LJOK https://m.edsoo.ru/00adbac6

5 Kontponbnas padora Nel no teme «IloBTopenue u yrinyoneHue 1
3HAHWU OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUecKUX peakiuii o pa3Iu4HbIM PU3HAKaM 1 bubnnorexa LHOK https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XMMHUECKOU peakiuu. [loHsITHE O TOMOTE€HHBIX U

7 P peartl 1 bubmuoreka [{OK https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKLIMIX
[TonsiTue o xumudeckoMm paBHOBecHH. DaKTOPHI, BIUSIONIUE HA

8 CKOPOCTh XUMUYECKON PEAKIUH U MOJI0KEHUE XUMHUECKOTO 1 bu6mmoreka [{OK https://m.edsoo.ru/00adc28c
paBHOBECHS

9 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKITHH 1 bu6muoteka [{OK https://m.edsoo.ru/00adcade
Teopus anexkTponuTHueckoi auccornuanuu. CuabHbIC U clia0dbie

10 P P A Hat 1 bubmuoreka I{OK https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 HonHble ypaBHEHUS peakiHii 1 bu6mmoteka L{OK https://m.edsoo.ru/00add448
XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAHHI B CBETE MPEACTABICHUI

12 pelt 1 Bubmiorexa [[OK https://m.edsoo.ru/00add5d8

00 PIIEKTPOIUTUIECKON AUCCOIUAIIH
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XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00

13 N bu6nuoteka LIOK https://m.edsoo.ru/00add8b2
AIEKTPOJUTHYECKON JUCCOIHAITTT

14 ITonsaTHe 0 ruapoM3econen bu6mmoteka L{OK https://m.edsoo.ru/00add9d4

15 O0001IeHrEe U cucTeMaTU3alus 3HAHUM bu6nmoteka IIOK https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Pemienue skcriepuMEHTATBHBIX 3a/1a9» bubmmoteka LIOK https://m.edsoo.ru/00addbfa
KonTponbras padora Ne2 1o Teme «DIeKTPOIMTHICCKAS

17 P P P bu6nmoteka LIOK https://m.edsoo.ru/00addecO
JTUCCOITHAITUS. XUMHUYECKHE PEAKIIMH B PACTBOPAX)»
OO611ast XxapakTepuCcTHKa rajJoreHoB. XMMHUYSCKHE CBOMCTBA Ha

18 et xapartep Bu6morexa LIOK https://m.edsoo.ru/00addfe2
puMepe XJiopa
Xmoposoaopon. CoisiHast KHCIIOTa, XAMHYECKHE CBOMCTBA, ITOJIyUYCHHE,

19 POBOAOPOA i Bu6miorexa LIOK https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[Ipaktuueckas pa6ota Ne 2 o teme «llomyueHue conastHONM KUCTOTHI,

20 . . bu6nunoteka LIOK https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
BrruucieHus mo ypaBHEHHUSIM XUMHUECKUX PEaKIMM, €CJIU OJIUH U3

21 P peartt A bu6mmoteka I1OK https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

22 OOmast xapakTepucTHka 31eMeHToB VIA-rpymnisl bu6muoreka L{OK https://m.edsoo.ru/00ade64a
AnnorpornHbie MoAUUKAIMKU cepbl. HaxoxaeHue cepbl U eé

23 P . Audpuxan p . A P bu6nuoteka IIOK https://m.edsoo.ru/00ade64a
COEIMHEHMH B MpUpPOe. XUMUYECKHE CBOWCTBA CEPhI

24 CepoBonopo/i, cTpoeHue, Gpu3NYecKrue 1 XUMHYECKHEe CBONCTBA bubnnorexa LHOK https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHast KMCIIOTa, (U3HYECKUE M XUMHUECKHE CBOMCTRBA,

25 g P P ¢ bubmuoreka I{OK https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYEeCKUE peakIlny, JIeXKallue B OCHOBE IIPOMBIIICHHOTO Crioco0a

26 MOJIy4YEHUsI CEPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHNE OKpY Karoueit bu6mmoteka L{OK https://m.edsoo.ru/00adec8a
Cpelbl COeTMHEHUSIMU CEPhI

27 Brruucienne MaccoBo# 1011 BBIXOA MPOAYKTA PEAKITHT but6moreka [{OK https://m.edsoo.ru/00adec8a
OO0mias xapakTepUCTUKA 3JIEMEHTOB V A-Tpymibl. A30T,

28 B P P Py bubnuoreka ITOK https://m.edsoo.ru/00adeea6

pacmpocTpaHeHue B mpupoe, Gu3nveckre U XUMHIECKHUE CBOMCTBA
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AmMmMuak, ero (pu3nYecKue U XUMUYECKUE CBOWCTBA, TIOTyYeHUE U

29 npumeHenue. [Ipaktuueckas padora Ne 3 o Teme «llomydeHue 1 bubmorexa HOK https.//m.edsoo.ru/00adf004

P P _ p - yi https://m.edso0.ru/00adf180

aMMHaKa, M3y4eHHe ero CBONCTBY»

30 A3oTHas kuciora, € GU3NIecKre U XHMUYECKUE CBOMCTBA 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00adf306

31 KontposbHas paboTa 1mo matepuaiy, IpoiaeHHOMY B 1 oyroauu 1
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS B KQUECTBE MUHEPATbHBIX

32* ynoOpeHnidi. XUMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIen Cpeabl 1 bubnnorexa LHOK https://m.edsoo.ru/00adf518
COCJIMHCHHUSMH a30Ta
®Docdop. Okcun docdopa (V) u pochopHas kuciora, pU3UUESCKUE U

33 bop. Oxeina docopa (V) it bocgop ¢ 1 Bu6morexa LIOK https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Hcnonk3oBanue hochaToB B KAUECTBE MUHEPATBHBIX YI0OPEHUH.

34 pocd . p yAooP 1 bu6nuoteka LIOK https://m.edsoo.ru/00adfc20
3arpsi3HeHHe IPUPOIHOM cpenbl pocharamu
VYriepoa, pacnpocTpaHeHue B IPUPOJIe, GU3HUESCKUE M XUMHUCCKHUE

35 ©POL, pactipocip pupoze, ¢ 1 Bu6morexa LJOK https://m.edsoo.ru/00adfddc
CBOICTBa
Oxkcupl yriaepoja, ux GU3NYECKUe U XUMUYECKHE CBONCTBA.

36 ARt YTIEpO ¢ 1 bubmuorexa ITOK https://m.edsoo.ru/00adfebe
DKOoJIOTHYEeCKUE MTPOOIIEMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCI0Ta U €€ COU 1 bubnuoreka ITOK https://m.edsoo.ru/00ae006c
[IpakTrueckas padora Ne 4 o Teme "[lomydeHue yriieKuciaoro rasa.

38 P P ,},’q - 1 bubnuorexa LIOK https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00 OPTAaHMYECKHUX BEIIECTBAX KakK O

39 P P B 1 bubmuoreka [{OK https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepoia

40 Kpemuuii u ero coenuuenus 1 bu6nuoteka LIOK https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5. Pemenune skcriepuMeHTAIBHBIX 3a71ad 110

41 p ' P P A 1 Bu6miorexa [JOK https://m.eds0o.ru/00ae0bf2
TeMe «BakHelIne HeMeTauIbl U UX COSTUHEHUSD»
Kontponbras padota Ne3 no teme «BakHelIne HeMeTauIbl U UX

42 P P 1 bubmuoreka I{OK https://m.edsoo.ru/00ae0el18
COCJTMHCHH S

43 OO6m1ast XxapakTepruCTUKa XUMHYECKHX AJIEMEHTOB — METaJLIOB. 1 bubmuoteka [{OK https://m.edsoo.ru/00ae103e
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Meramueckas CBs3b U METAUTMYECKAs KPUCTAILTMYECKAs PEIIETKA.
dusnueckue cBOMCTBA METAJIOB

XHUMHUYECKUE CBOMCTBA METAIIJIOB. DJIEKTPOXUMHUUYECKHUH s

44 HATIAPKEHII MeTAIIOB 1 bubmmoreka L{OK https://m.edsoo.ru/00ae1156
O6mue cnocoOb! noaydeHus metauioB. CriiaBel. Beranciaenus no
45 YpaBHEHUSM XUMHUUYECKHX PEAKIUH, €CIH OJINH U3 PEarcHTOB 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae1156
COJIEP>KUT MPUMECH
46 [lonsATHE O KOPPO3UU METAIIOB 1 bubnnoreka LHOK https://m.edsoo.ru/00ae1278
47 [lenounbie MeTaIbI 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
48 OKcuIbI M TUAPOKCUIBI HATPUS U KaJIUSI 1 bu6nuoteka LIOK https://m.edsoo.ru/00ae14b2
49 [llenouyHo3eMenbHBIC METAIUIBI — KAJIBITUH U MarHui 1 bu6mmoTteka 1IOK https://m.edsoo.ru/00ae15e8
50 Baxkuelnue coeqnHeHN KaJbIIUI 1 bu6nuoteka LIOK https://m.edsoo.ru/00ae15e8
51 O06o001IeHre ¥ cCHCTeMaTU3alusA3 HaHUH 1
52* JXKeéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHuUs 1 bub6muoreka L{OK https://m.edsoo.ru/00ae1886
53 HpaKTI/IIIGCK"aﬂ pabota Ne 6 o Teme "JKEcTKOCTh BOABI M METO/BI €€ 1 Bumiorexa LIOK https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AJFOMUHMI 1 bubnuoreka ITOK https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA 1 bubnnoreka [{OK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubnuoreka I{OK https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) 1 bubnmnoreka [{OK https://m.edsoo.ru/00ae35e6
58 O0o01IeHre ¥ cCHCTeMaTU3alus 3HAHUH 1
59 HpaKTquCKasi pabota Ne 7. Pemenne sSKkcriepuMEHTAIbHBIX 337124 10 1 BuGmorexa LOK https://m.edsoo.ru/00ae3de8
TeMe «BakHelIe MeTaibl U UX COSAMHEHUSDY
BrruncieHus mo ypaBHEHUSAM XUMHUYECKUAX PEaKIUid, €CITH OJTUH U3
60 peareHTOB J1aH B U30BITKE WJIA COACPKUT MIPUMECH. Bhraucienust 1 bubnuoteka [{OK https://m.edsoo.ru/00ae1750

MacCOBOM J0JIH BEIXOJa MMpOoAYKTa pCaKnuun
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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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
62 Kontponbras padota Ne4 o teme «BakHelITne METauIbl U UX 1
COCITUHEHUS

63* BemecTBa 1 MaTepuaibl B IOBCETHEBHOM KU3HU YEJIOBEKA 1 bu6nmoteka IIOK https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH Cpe/Ibl 1 bubmmoteka L{OK https://m.edsoo.ru/00ae4270

65 Ponp xumuM B pemieHnn SKOJI0THYECKUX TTPOOIeM 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270

66 I'onoBast KOHTpOIBHAS paboTa 1

67 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUMA 1 bu6nmoteka LIOK https://m.edsoo.ru/00adb33c

68 PezepBHblil ypok. O0001IeHNE B CUCTEMATH3AIMS 3HAHU I 1 bubnnorexa LHOK https://m.edsoo.ru/00ad9cb2
68

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

*Yuer paboueii mporpaMmMbl BOCIUTAHUS
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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