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1. Conepxxanue yueOHOro nmpeamera

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE OHSITHUS.

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YEJIOBEKAa. XHMMHUS B CHUCTeME HaykK. Tena u
BeniecTBa. du3nueckue cBOWCTBA BeNIECTB. ATperatnoe coctosiuue Bemects. [loHsTue o MmeTomax
NO3HaHUs B XUuMHUH. YucTele BemecTBa 1 cMecH. CriocoOb! pa3/ienieH sl CMECEei.

ATOMBI U MOJNEKYJIbl. XUMHUYECKHE 3IeMeHThl. CHMBOJBI XUMUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas Qopmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHMX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYIISIpHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSIMHEHHH.

KonnuectBo BemectBa. Monb. MomsipHass macca. B3anmocBsi3p KOJIM4ecTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHHUIL BemecTBa. PacueTs! o opMynaM XUMHYECKHX COSAMHEHUH.

Ouznyeckue W XMUMHUYECKUE SBIEHUS. XUMHUYECKas peakius U ee MPHU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIeCTB. XUMUYeCKHe ypaBHeHHs. Kinaccupukanus XUMHYECKUX pEaKIii
(coemuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OOMEHA).

XUMHUYECKUH IKCTIEPHUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCY/IOH, MpaBujiaMHi paboThI B
nabopaTtopuu U IpueMaMu oOpalieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM, U3YUYEHUE U ONTMCAHHE
(U3HYECKUX CBOWCTB O0pa3lOB HEOPraHWYECKUX BEIIEeCTB, HaOMoJeHne (DHU3MIecKux
(mnaBJieHHE BOCKa, TasiHUE JIbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUs BOJIbI) U
XUMHUYECKHX (TOpPEHHME CBEYM, NMPOKAJMBAHUE MEJHOM IPOBOJIOKH, B3aUMOJICHCTBUE MeNa C
KHUCTIOTOM) sIBIEHUM, HAOMIOIEHHE U ONMUCAaHUE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuuit
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, paslioKeHHe
ruapokcuaa Meau (II) mpu HarpeBanuu, B3auMojelcTBUE kelne3a ¢ pacTBopoM coiu menu (II),
U3ydeHne crnocoOOoB pasfeneHusi cMeceid (C MOMOIIbI0 MarHuTa, (PHIbTPOBAHKE, BHIIAPUBAHHE,
TUCTHIUISAIMS, XpomaTorpadus), TpoBeIeHHE OYHUCTKH IIOBApEHHON coiM, HaOMIOJIeHUE WU
ONMCAHNUE pE3yJIbTaTOB IPOBEIEHUS OINbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS] MAacchl,
CO3/1aHHE MOJIeTI MOJIEKY (IIapOCTEP>KHEBBIX).

BaxHeiinue npeacTaBuTe I HEOPraHUYeCKUX BellecTB.

Boznyx - cmech razoB. CocrtaB Boznyxa. Kucimopoa - 3I€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, GU3nvdeckue U XUMHUIECKHEe CBOMCTBA (pEaKIui TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMoONydueHHs KUCIOpoJa B Jaboparopuu U
npoMbIuIieHHOCTH. KpyroBopoT kuciopoaa B mpupozae. O30H - amioTponmHast MOJU(PHUKAIHS
KHUCIIOpO/Ia.

TernoBoit sddexkT XuMHUYecKol peakiuu, TEPMOXHMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUYECKHE pEaKkIuu. TOMIWBO: Yroib M MeETaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bogopon - anemeHT u npoctoe BemiecTBo. HaxoxkaeHre Bo1opoaa B mpupoe, pusndeckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI rmosryueHust. KucioTst u conu.

Mounsipablii 00beM ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BOAbL. Boxa kak pactBoputens. PactBopbl. HacwlmeHHble u
HEHACBHIIIIEHHbIE PacTBOpHl. PacTBopuMOCTh BemllecTB B Boje. MaccoBasi J0Jisi BelllecTBa B
pactBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHMs. Poyib pacTBOpPOB B MPHUPOAE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpHpoje. 3arpsi3HeHHE MpUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmyeckux coeanHenuit. Oxcunbl. Krnaccudukamus OKCHIOB:
coneoOpa3yroiue (OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHEIE) U HecolieoOpa3yromue. Homenkmarypa
okcu10B. Ou3nyeckre U XMMHUYECKHe CBOICTBa OKcUIOB. [lomydyeHne okCcuIoB.

OcnoBanmst. Kiaccupukanusi OCHOBaHMIA: INENOYM M HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukanusa kucior. Homenknarypa kucinot. Ousndeckre 1 XUMHYECKHE

3



cBoiicTBa kuciot. Psg aktuBHoctu metamioB H.H. bekerosa. [lonydenue Kucior.

Conu. Homenknarypa coneil.

dusnyeckne u XuMU4Yeckre cBoicTBa cosei. [lonyuenue coneil.

['eneTnyeckast CBSI3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

XHWMHUYECKUH SKCHEPUMEHT: KaueCTBEHHOE OINpENEICHUE COAEPKAHHUS KHUCIOpOoaa B
BO3JlyX€, MOJy4yeHue, COOMpaHue, paclio3HaBaHUE U W3yYEHUE CBOMCTB KUCIOPOaa, HAOII0IeHHE
B3aUMOJICMCTBUS BEILIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHMS U IMPEKPAIICHUS TOPEHUs
(moxapa), 03HAaKOMIIEHHE ¢ 00pa3IlaMu OKCHJIOB U ONTMCAHUE WX CBOWMCTB, MOJTYUYCHHE, COOMpaHue,
pacro3HaBaHHe U U3y4YeHHE CBOMCTB BOJOPO/a (TOPEHHE), B3aUMOJICHCTBUE BOJOPO/Ia C OKCHUAOM
menn (II) (BO3MOXXHO HCMONB30BaHUE BHICOMATEPHANIOB), HAOINOJCHHE OOpa3llOB BEUIECTB
KOJIMYECTBOM | Mousb, HCCIeAOBaHHE OCOOEHHOCTEM pAacTBOPEHMsI BEUIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, TPUTOTOBJIIEHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JIEH pacTBOPEHHOTO
BEIIECTBa, B3aUMOJCHCTBHE BOABI C MeTaulaMU (HAaTpUEM U KaiblKeM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCIIEIOBaHHE OO0OpPa3l0B HEOPTraHWYECKUX BEIIECTB
pa3IMYHBIX KJIaCCOB, HAOJIOJEHHE M3MEHEHHUS OKPACKH HHAMKATOPOB B PAacTBOpPax KHUCIOT U
HienoueH, n3ydyeHue B3aumoeiicTeus okcuaa Meau (1) ¢ pactBopom cepHOM KUCIOTHL, KMCIIOT €
METaJUIaMH, PEaKIUi HEWTpalu3aluy, MOITYyYEHUE HEPAaCTBOPHUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajiyla JPYTMM M3 PAcTBOpA COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
"Baxueiime Kaacchl HEOPraHUYECKUX COCTMHEHUN".

epuoauueckuii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux jiemenros [[.H.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum.

[TepBbie MOMBITKH KIacCU(PUKAIIMN XUMUYECKUX 2TIeMEHTOB. [IoHSATHE O rpyIIax CXOAHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUABI M TUIPOKCUIBI.

Ilepnonnueckuit 3akoH. llepuogmueckas cucrema XuMuuyeckux diemeHtoB [[.1.
MenneneeBa. Koporkonepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoid cuUCTEMBI
xumuueckux dnemeHToB .M. MenneneeBa. Ilepuonbl u rpymnmnbl. DU3NYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne artoMoB. CoctaB aromHbIX sjaep. HM3orombl. OnekTpoHbl. CrpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMEHTOB [leprnonnyeckoil cucTemsl
JAN. MenaeneeBa. XapakTepUCTHKA XHUMHYECKOrO 3JJIEMEHTAa [0 €ro IOJOXKEHUI0 B
ITepuoanueckoii cucreme /.M. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS painyca aTOMOB XMUMHUUYECKHX 3JIEMEHTOB, METAJTUYECKUX
Y HEMETAJUIMYECKUX CBOMICTB MO Irpynmnam M nepuoaaM. 3HadyeHue I[lepmonnueckoro 3akoHa u
IIeproanueckoil CUCTEMBl XMMHMYECKUX DJIEMEHTOB JUIS Pa3BUTUS HAayKW M npaktuku. [[.H.
MeHieneeB - y4eHbIN U TpakJaHUH.

Xumuyeckass  CBS3b. KoBanentnas (monsipHast ¥ HEMOJSIpHAs) CBSI3b.
DIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenr  okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENIBbHBIE  peakiuu. lIporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIH.

XUMHYECKUN HKCIIEPUMEHT: H3ydeHUEe OOpa3lioB BELIECTB METAUIOB UM HEMETAJIOB,
B3aUMOJICHCTBUE THJIPOKCUIA IIUHKA C PACTBOPAMU KHUCJIOT W ILIEJI0YEW, IPOBENECHHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOPEHHE, PEaKIUu
pa3I0KEHUS, COETUHEHNUS).

MexnpeameTHble CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3EH MPU U3YYEHUHU XMUMHH B 8 KIIACCe OCYIIECTBIIAETCS
Yyepes3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W MMOHSITHH, SBISIONTUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBeHHO-HAyYHBbIC TOHSATHUS: HAy4YHBIM ()akT, THUNOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccu(uKaius, IepuoInIHOCTh, HAOIIOACHHE, IKCIEPUMEHT, MOJIEIIUPOBAHHE,
U3MEpPEHHE, MOJICIIb, SBJICHHE.
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@dusuka: Marepus, aToM, OJJIEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJNIA, J3JEKTPUUECKUN 3apsiji, BELIECTBO, TENO, OO0BEM, arperatHoe
COCTOSIHUE BEIIECTBa, ra3, (pu3Mueckue BEIMYHMHBI, €AWHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3Be311bI, COHIIE.

buonorust: porocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaNbl, TOPHBIE MOPOIBI, IOJIE3HBIC
MCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKas peaKus.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema XuMuuyeckux diemeHtoB [[.1.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XHMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaJbLUs U HUX COECJUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMUMHUYECKOM CBSI3M. THUIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEILIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIM4YHBIM KJIAaCcCaM HEOPraHMYECKHUX COCIMHEHUH, N€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMHUUECKUX peakluil Mo pa3IMuyHbIM IpU3HAKaM (II0 YHUCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BELIECTB, IO TEIJIOBOMY 3P (PEKTY, 0 M3MEHEHHUIO CTETIEHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). OK30- H
HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPAaBHEHUS.

ITonatue o ckopoctu xuMudeckoi peakuuu. [loHsTHe 006 0OpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBECHH. DaKTOPBI, BIUSAIOLNIME HA CKOPOCTh XUMHUYECKON
peaKkLny U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMU, AJIEKTPOHHBIH OajaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBle€HHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMii ¢ UCIOJIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALINN. DIEKTPOIUTH U HEINEKTPOIUThl. KaTHoHsl,
aHUOHBI. MexaHu3M IMCCOLMALNN BEIIECTB C Pa3JINYHBIMU BUIAMUA XUMHUYECKOU CBA3U. CTENEeHb
nuccounanuu. CUbHbIE U ca0ble 3JIEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YciIoBUs NPOTEKaHUS PeaKLUi HOHHOrO OOMEHa, MOJHbIE U
COKpAIllCHHbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpeACTaBIeHUNH 00 >SIeKTPOJUTHUYECKOW Iucconuanuu. KadecTBeHHBbIE pEakIMHM Ha HOHBIL.
[TonsiTe 0 TUAPOIU3E COJIEH.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMM KPUCTANIMYECKMX PELIETOK
HEOPraHMYECKUX BEIECTB - METAUIOB M HEMeTauloB (rpadura u anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus ), UCCIeI0BaHUE 3aBUCMOCTH CKOPOCTH XMMHUECKOM peakliuu OT BO3AeHCTBUA
pa3uyHbIX (DAKTOPOB, HCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoOIecca
JUCCOLMALMU  KHUCIIOT, WieJoYed U cosieil (BO3MOXHO MCIIOJb30BaHUE BHJIEOMATEPUAIIOB),
IPOBEJICHUE OMNBITOB, WILIIOCTPUPYIOIIMX IMPU3HAKK NPOTEKaHUs pPEaKklMil HOHHOTO OOMeEHa
(oOpa3oBaHHe oOcaJKa, BbIIEJIEHUE Ta3a, 00pa3oBaHHWE BOJbBI), ONBITOB, WJUIIOCTPUPYIOLIUX
IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUA (TOpeHHe, pPEeaKLUu Ppas3sIoKEHUs,
COEJIMHEHU ), PACIIO3HABAHNE HEOPTraHUYECKHUX BEIECTB C TIOMOIIbI0 KAUECTBEHHBIX PEAKLIU Ha
MOHBI, pEIIEHNE FKCIIEPUMEHTAIbHBIX 3aa4.

HemeraJjuibl 1 MX COeJUHEHUS.

OOmrast xapaktepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIE
crernieHu okucieHusa. CtpoeHue W (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TaJIOTEHOB.
XrMHYECKHE CBOMCTBAa Ha IMpUMeEpe XJopa (B3aUMOJECHCTBHE C METalJaMH, HeMeTallaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyY€HHE,
npuMeHeHue. JlelficTBre XJ1opa U XJI0pOBOAOPO/Ia HAa OPTaHK3M YesoBeKa. BaxkHelme Xmopusl
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U MX HaXO0X/EHUE B IPUPO/IE.

OOmast xapaktepuctuka 3yeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS.

Crpoenue u pu3NIeCcKre CBOMCTBA MPOCTHIX BEUIECTB - KUCIOPOIa U CEPBI. AJTOTPOITHBIC
MOIUGUKAIMKM KHCIOpoJa M cepbl. XUMHUYECKue cBoicTBa cepbl. CepoBOAOPOA, CTpPOEHHE,
¢u3nveckne U XUMHUYEeCKre cBoicTBa. OKCUIBI Cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas Kuciota, (puU3MUecKue M XMMUYECKHE CBOMCTBa (0OLIME KaK IMpeICTaBHTENs Kiacca
KUCIIOT U crienrpudeckne). XUMUYECKHEe PEaKIIiH, JIeKaIlie B OCHOBE TPOMBIIIUIEHHOTO CIToco0a
nojy4eHus: cepHor KucnoTsl. [Ipumenenune. Conn cepHON KUCIIOTHI, KAUECTBEHHAs! peaklus Ha
cynbdar-uoH. HaxoxaeHue cepbl M €€ COCOTUHEHHWH B MpHpoJe. XUMHUYECKOE 3arpsizHEHHE
OKpY’Kalolled Ccpeasl COECJUHEHUSMHU cepbl (KUCIOTHBIE OXAM, 3arpsi3HEHHE BO3JyXa U
BOJIOEMOB), CITOCOOBI €T0 TTPEI0TBPAIICHUSI.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B NpUpoJe, pusnueckrue u XumMuueckue cpoiicrsa. Kpyrosopor
a30Ta B MpHupojie. AMMHAK, ero (HU3NIeCKre U XMMUYECKHE CBOMCTBA, TIOTY4YEHUE U IPUMEHEHHE.
Conn amMmMoHus, X (pU3NYECKHe U XUMHUECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakuus
Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ TOJydeHHue, (pu3uuecKkue M XMMUYECKHE CBOICTBa
(oOue kak HpeicTaBUTENs Kiacca KHUCIOT U crneuugpudeckue). Mcnoab3oBaHMe HUTPATOB U
coJIeil aMMOHUS B Ka4YeCTBE MUHEPAIBHBIX yI00peHNH. XUMUYECKOe 3arpsi3HEHHE OKPYKatoen
Cpezbl COeIMHEHUSAMHM a30Ta (KUCIOTHBIE JJOXK/IU, 3arpsI3HEHUE BO3/1yXa, TIOUYBHI U BOJIOEMOB).

docdop, ammorponHsie Moaudukamuu pochopa, GU3NUIECKUE U XUMUYECKHE CBOMCTBA.
Oxkcua dochopa (V) u dhochopHas kuciaora, GU3HIECKUE U XUMUICCKHAE CBOMCTBA, MOJTyUYeHHE.
Hcnonp3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapakTepucTuka 37JeMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUS.

VYraepon, amnoTponHble MOAM(UKALMYU, PACHPOCTpaHEHUE B NpUpOAe, (PU3HUECKUe U
XUMHUecKkHe cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupojge. Okcuasl yriepoja, ux
¢Gu3nyeckue M XUMHUYECKHE CBOWMCTBA, JECWCTBUE HA JKHUBBIE OPraHU3MBI, IMOJIY4YE€HHE U
IpUMEHEHHE. DKOJIOTMYECKHE MpoOJeMbl, CBs3aHHbBIE ¢ okcuaoM yriepona (IV), rumoresa
rJ100abHOTO MOTENJICHNUsT KIMMaTta, MapHUKOBBIM 3¢ ¢dekT. YroapbHas KHUCIOTa M €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAULIMHE, TIPOMBIIIJIEHHOCTH U CETbCKOM
XO3MCTBE.

IlepBoHauyanbHble MOHATHSA 00 OPraHUYECKHX BEIIECTBaX KAK O COCJUHEHHUSAX Yriepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, TIULEPUH, YKCYCHas KuciioTa). [[pupogHbie HCTOUYHUKU
YTJI€BO0OPOAOB (YroJib, MPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MepepadOTKH (OEH3HH), HX POJIb
B OBITY U IPOMBIIIJIEHHOCTH.

IToHsATHE O OMONOrMYECKH Ba)KHBIX BEILIECTBAX: )KUpPaX, OelKax, yrieBoJax - ¥ UX poJIu B
YKU3HU YeJloBeKa. MareprallbHOE €IMHCTBO OPraHUYECKMX U HEOPTaHUYECKUX COEMHEHUH.

Kpemuuii, ero ¢usunueckue M XMMHUYECKHE CBOWCTBa, MNOJIY4YEHHE M IPHUMEHEHHE.
CoenunHenus kpeMHuss B npupone. OOume mnpexacraBiaeHuss o0 okcujae kpemuus (IV) u
KpeMHHEBOM kucioTe. CHUIMKaThl, UX UCHOJb30BaHUE B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH.
Baxmweiimme cTpouWTeNnbHbIE MaTepHalibl: KEepaMHKa, CTEKJO, IIEMEHT, OETOH, >KelIe300eTOH.
[TpoOnembl 6€30MacHOro NCIOIB30BAHNS CTPOUTENIBHBIX MAaTEPHUAIOB B IIOBCEHEBHOM KHU3HHU.

XUMHUYECKUN HKCHEPUMEHT: HM3y4YeHHE OOpa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHUCIJIOTBI, NPOBEACHHE KAaYEeCTBEHHBIX PEAKIMHA Ha XJIOPUI-UOHBI M HaOINIOJCHHE
NPU3HAKOB HMX TMPOTEKAHMs, OIBITHI, OTpaKaromue (QHU3MUECKHe W XUMHUYECKHE CBOMCTBa
raJIoOTeHOB U UX COEIMHEHHH (BO3MOXKHO HCIOJb30BAHHE BUAECOMATEPHAIIOB), O3HAKOMIIEHHUE C
oOpa3iiaMu XJIOpUA0B (TaJOTCHHUIOB), 03HAKOMIICHHE C O0pa3lamMu Cepbl U €€ COCIUHEHUSIMU
(BO3MO’KHO HMCII0JIb30BAaHKE BHIEOMAaTEPUAIIOB), HA0JIOICHHE MTpoLiecca 00YyTIMBaHUs caxapa o
JICHCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, HW3yYEHUE XUMUYECKHX CBOWCTB
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pa30aBIeHHON CEepHOW KHUCIOTHI, MPOBEJCHHE KA4YeCTBEHHOH peakiuu Ha cynb(paT-uoH u
HaOJIIO/IeHNe TpHU3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3WYCCKUMHU CBOWCTBAMH a30Ta,
docdopa u ux coenuHeHu (BO3MONKHO UCIOIB30BaHUE BUAEOMATEPUaIoB), 00pa3IiaMu a30THBIX
u (ochopHBIX YHOOpeHHIA, TMONTy4YeHHE, COOMpaHUe, PACIIO3HABAHWE WM W3YyYECHHUE CBOMHCTB
aMMHuaKa, IpoBeJeHHEe KAaYeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-uoH U U3yUYeHUE
MPU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBHUE KOHIIEHTPUPOBAHHOW a30THOW KUCIOTHI C MEIbIO
(BO3MOYKHO MCHOJB30BaHUE BHUIEOMATEPHANIOB), U3YUEHUE MOJIENIel KPUCTAJUIMYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C TIPOIECCOM aJICOPOITUU PACTBOPEHHBIX BEIIECCTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOHCTBOM MIPOTHUBOTa3a, ojlyuyeHne, CoOOupaHue, pacrio3HaBaHUe U
M3y4YEHUE CBOWCTB YIJIEKHUCIOrO rasa, MpPOBEJEHHUE KAYECTBEHHBIX pPEaKIui Ha KapOoHAT U
CUJIIMKAT-UOHbl M W3Yy4YEHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C NPOLyKIHUEH
CHUJIMKATHOM TMPOMBINIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad mo Teme "BakHeliue
HEMETaJUIbl U UX COEUHEHUs" .

MeTa/uibl M UX COeIMHEHUSI.

OOmiasi XxapakTepuCTUKa XHUMHUYECKHX DJIEMEHTOB - METalIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuoanueckoil cucreMe xuMuueckux aemeHtoB [[.M. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTaminueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peuieTka. DIEKTPOXUMUYECKUNM psAJl HampspKeHUW MeTauioB. dusmyeckue U XUMHUUECKHE
cBoiicTBa MeTaiyioB. OO1ue crnocoObl moixydeHus: MeTasioB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIIECHHOCTH.

[[lenounsle MeTawibl: nojoxkenue B [lepuonnueckoil cucTeMe XMMHYECKUX SJIEMEHTOB
JL.1. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXJeHHE B npupoae. Ousnyeckne U XMMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUJIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{erounO3eMenbHBIE METAUIBI MAarHuii M KajubLUMW: IosoxkeHue B llepuogmueckoit
cucreMe xumudeckux anemeHToB JI.JMI. MeHnneneeBa, cTpoeHHE HX aTOMOB, HAaXOXJICHHE B
npupoae. PU3NYECKUE U XMMHUYECKHE CBOWMCTBA MarHus W Kajblusa. BaxkHelme coenrnHEHUs
KabIus (OKCUI, TUAPOKCHU, coJin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuii: nonoxenue B Ilepuoguueckoll cucrteme XMMHUYecKuX saemeHToB J[.U.
MenpeneeBa, CTpOEHHE aTOMa, HaxOXKJeHUe B npupoae. duznyeckne 1 XMMHUYECKUE CBOMCTBA
amrOMUHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumuyeckux osnementos JI.U.
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJI€HHE B Tpupojae. Ouznueckre U XUMMHUYECKUE CBOMCTBA
xkene3a. Okcunbl, THAPOKCUABI U conn conm kenesa (II) m sxenesa (I1I), ux cocras, cBOWCTBa H
MOJIyYEHHUE.

XUMUYECKUH DKCHEPUMEHT: O3HaKOMIIEHHWE C o0pa3llaMH METajlIoB U CIUIaBOB, HX
(GU3HYECKUMU  CBOWCTBAMH, W3Y4YCHHE pPE3yJbTaTOB KOPPO3WU METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHI€OMATEPUaIoB), 0COOEHHOCTEH B3aMMOCHCTBHS OKCHIA KAIbLIMs U HATPHS C
BOJIOM (BO3MOXXHO HCMOJIb30BAaHUE BHIEOMATEPUAIOB), UCCIEIOBAaHUE CBOMCTB KECTKOW BOJIBI,
mpolecca TOpPEeHHs Keje3a B KHUCIOpoAe (BO3MOXHO HCIOIb30BaHHE BHAEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKIIMii Ha MOHBI (MArHus, KaJblus, aTFOMUHUS, [TUHKA,
xenesa (II) u xenesa (I11), mequ (I1), HaGroAeHUE U ONTMCAHKE MTPOIECCOB OKPAITMBAHUS TUTAMEHHU
MOHAMU HATPUS, KIS U KaJblKs (BO3MOKHO UCTIIOJIb30BaHUE BUIEOMATEPUAIIOB), HCCIIEIOBAaHNE
aM(pOTEepHBIX  CBOMCTB THAPOKCHAA AQTIOMHUHHS U THIPOKCHAA IIMHKA, pEIIeHHe
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe "BakHelne MeTabl U UX CoeTMHEHus" .

XuMHUS U OKpYsKaK0LIas cpeaa.

BemectBa 1 MaTepuaibl B MOBCEHEBHOM KM3HU 4YeloBeKa. be3omacHoe ucnoib30BaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momMomp Mpu XUMHUYECKUX OXOrax u
OTPABJICHUSIX.

XuMudeckoe 3arpsa3HeHNe OKpYKaroliei cpeibl (IpeaenbHast JOMyCTUMasi KOHLIEHTPALIUs
BemecTB (nanee - [1J1K). Poib XxuMuu B penieHuu 3KOJI0THYECKUX TPOOIeM.
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XUMUYECKUH SKCTIEpUMEHT: U3ydeHHe 00pa3lioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAIIIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MesknpeamMeTHble CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YUYEHUU XUMHUH B 9 Kilacce OCYIIEeCTBIISIETCS
Yyepes3 UCIOJIb30BaHKE KaK 00X €CTeCTBEHHO-HAYYHBIX TTOHATUMN, TaK U MOHITHH, IBISIONIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1Iue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HAyuyHbIM (hakT, THUMOTE3a, 3aKOH, TEOpHUs,
aHaJIN3, CUHTE3, KIacCu(UKaIus, IePUONIHOCTh, HAOTIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3(PPEeKT, TEXHOTOTUS, MaTepHAIIbI.

®dusnka: marepus, aTroM, DdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYNA, DIEKTPUYECKHIl 3apsl, MPOBOJHUKH, TOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIeCTBAa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIITHYECKAsl PelleTKa, CIIaBbl, (PU3NUEeCKIe BETUYUHBL, €TUHUIIBI
U3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3Be3/1b1, COMHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MHUHEpaIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBRA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHBIE TMOPOIBL, TOJE3HBIE
MCKOIIaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.

2. IInanupyemble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

JInyHOCTHBIE:

JInuHOCTHBIE pE3yabTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOIO OOIIEro 0Opa30BaHMUS
JIOCTUTAIOTCS B X0/ie 00YYeHHs] XMMUU B €IMHCTBE Y4eOHOI U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBCTCTBHUU C TPpaAUIIMOHHBIMUA pOCCI/If/'ICKI/IMI/I COIMMOKYJIbTYPHBIMH n AYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN YYAIIUXCS.

JInyHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh YYAIUXCA PYKOBOJCTBOBATHCS
CUCTEMOM TTO3UTHUBHBIX OEHHOCTHBLIX OpI/IeHTaIII/If/'I U paClIMPCHUC OIIbITa ACATCIIBHOCTHU Ha €€
OCHOBE, B TOM YHCJIE€ B YACTHU:

ITaTtpuoTnyeckoe BocIUTAHHE:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICIUu, INTOHHMMAaHHA 3HAUYCHHA XUMHYECKOMN HayKH B JXHU3HU COBPECMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BJIQJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHUpPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 YCTpoOWcCTBe
Mupa 1 oOIIeCTBa;

I'paxnanckoe BocnuTanue:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M IpaBWiaX MEXIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
HCCJIEIOBATENHCKOM, TBOPYECKOM U JPYTUX BHJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTU NPHU BBINIOJHCHUN y‘~I€6HI>IX, IIO3HABAaTCIIbHBIX 3aJa4, BBIIIOJTHCHUN
XUMHYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YU€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE ATOH Y4eOHOH IesSTeTbHOCTH, TOTOBHOCTH OILIEHHUBATh CBOE
MOBEJCHUE U MTOCTYNKU CBOMX TOBAPHIIEH € TO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MTOCJIEICTBHI ITIOCTYIIKOB;

IleHHOCTH HAYYHOI0 MO3HAHHUA:

MHpPOBO33PEHUECKUX  IPEJICTAaBICHUA O BEUIECTBE W  XMMHYECKOM  PEaKLHH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WU COCTABIISIIOUIUX OCHOBY IS
NOHMMAaHHUS CYITHOCTH Hay4YHOUN KapTUHBI MUPA, IPECTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX UEIOBEKA C MPUPOIHON CPeAoi, O PO XMMUH B IMO3HAHUH
ATUX 3aKOHOMEPHOCTE;

[T0O3HABATEJIbHBIX MOTHBOB, HANPABICHHBIX Ha IOJYyYEHHWE HOBBIX 3HAHUM MO XUMUH,
H€O6XOI[I/IMBIX JIIs 00BACHEHNS Ha6JIIOZ[a€MBIX mpoueccCcoB U HBHGHHfI;
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M03HABATENbHOM, HH(OPMALIMOHHON M YNUTATEIbCKOW KYJIBTYphl, B TOM YHCII€ HaBBIKOB
CaMOCTOSITENIbHONW paboThl ¢ y4eOHBIMH TEKCTaMM, CIPABOYHOM JUTEPATYpOH, MOCTYIHBIMU
TEXHUYECKUMU CPeCTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeca K 00y4EeHHIO U MO3HAHUIO, JT0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTHU K
camM000pa30BaHMIO, MTPOEKTHON M HCCIEI0BATEIbCKON AEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS O0yUYEHHS B ajbHEHIIEM;

®opMHUpPOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHUSl LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 310pPOBBIO,
YCTAHOBKM Ha 3I0pOBBbIM 00pa3 JKU3HU, OCO3HAHMSA TMOCIEACTBUH W HENPUATHS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUSI aJKOTOoJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOJCHHS
IpaBuiI 0€30MaCHOCTH MPU OOPALIEHNH C XMMUYECKUMH BEILIECTBAMU B OBITY M peasibHON JKU3HU;

TpyaoBoro BocniuraHus:

MHTepeca K MPaKTHYECKOMY U3y4eHHUI0 podeccuil U Tpyla pa3InyHOro pojia, yBaXKeHHe
K TpyAy M pe3yiabTaTaM TpPYAOBOM JEATEIbHOCTH, B TOM 4YHUCJIE€ Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHUH, OCO3HAHHOIO BbIOOpAa WHAMBHUIYAIbHOH TpPaeKTOPHH
IPOJIOIDKEHUS 00pa30BaHUSI C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW NMpOo(eCCHOHAIBHONW NEeATEIbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B PO ECCHOHATBHO cperie;

JIKOJIOTHYEeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11€7IeCO00Pa3HOT0 OTHOMIEHHSI K TIPUPO/IE KaK HCTOYHHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBaHMs, MOHUMaHMs LIEHHOCTH 370pOBOro M 0e30macHOro odpasa *KHU3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (HU3NUYECKOMY U TICHXHUYECKOMY 37I0POBBIO,
OCO3HAHMsI LIGHHOCTHU COOJIIO/IEHHs IPaBuil 0€30I1aCHOTO TIOBEACHUS NP paboTe C BEIECTBAMH,
a TaK)Ke B CUTYyaLUAX, YIPOXKAIOLINX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJydaeMble NMPHU U3YYEeHUM XHMUH, Ui peIIeHUs
3a7]a4, CBSI3aHHBIX C OKPYXKAIOWIEH MNPUPOJHOM CPENOM, MOBBIILICHUS YPOBHS 3KOJIOTHYECKON
KYJBTYpBl, OCO3HaHMS INI00ATBHOTO XapaKTepa SKOJIOIMYECKHX MpoOeM M MyTed MX peleHHs
IIOCPEJICTBOM METO0B XHUMMUH;

JKOJIOTMYECKOTO MBIIUICHHs, YMEHHsS PYKOBOJCTBOBAaTbCS MM B II03HABaTEJIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

MetanpeaMeTHbIE:

Osnadenue ynusepcanbHulMu NO3HABAMENbHOIMU OCUCTEUAMU:

ba3oBbie Joruyeckue aeiicTBus:

YMEHUE UCIOJIb30BaTh IIPUEMBI JIOTUYECKOIO MBIIUICHHUsS IIPU OCBOCHHMM 3HAHUM:
PACKpBIBATH CMBICT XUMUYECKHUX MOHATUHN (BBIIENATh UX XapaKTepHbIe IPU3HAKH, yCTAaHABIUBATb
B3aUMOCBSI3b C JIPYTMMH TOHSTHSMH), WCIOJB30BATh MOHATHUS IS OOBSICHEHHUS OTACIBHBIX
(baxTOB U SIBIEHUH, BBIOMPAaTh OCHOBaHMS M KPUTEPUH JUTSI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEAKIUI, yCTaHaBIMBaTh NMPUUYMHHO-CIICACTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3y4EHHsI, CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHUBHBIC, NEAYKTHBHBIE, [0 AHAJIOTUH),
IIPOBOJIUTH BBIBOJIbI U 3aKJIIOUECHUS;

yYMEHHUE NPUMEHATh B MPOLECCe MO3HAHUS MOHATHS (IIPeIMETHbIE U MEeTalpeAMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MpPeoOpa30BHIBATH HIMPOKO
IpUMEHseMble B XUMUU MOJIEIbHbBIE MPEICTABICHUS - XMMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTA),
XuMHu4eckass (GopMmMyla W ypaBHEHHE XHMHYECKOM peakluu - TpH pEUIeHHH Y4eOHO-
MIO3HABATEJIBHBIX  3a/ad, C Y4YETOM OJTHX MOJEIBHBIX MPEICTAaBICHUM BBIABIATHE U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YyYAaeMbIX OOBEKTOB - XMMHMUYECKHUX BEILIECTB U
XMMHUYECKHX DPEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YYaEMBIX NPOLECCAX U SABJICHUSIX;

Ba3zoBble nccienoBarebcKkue J1eHCTBUA:

YMEHHUE HCIOJIb30BaTh ITIOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUsA, a
TaKkKe B KadyecTBE OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;



NpHOOpEeTEeHNEe OMbITa MO IJIAHHUPOBAHUIO, OpPraHU3allMUd U TPOBEACHUIO YUEHUYECKHX
IKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 X0JIOM IPOIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €T
pe3ynbTaT, (GopMyIupoBaTh OOOOLIEHUS U BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MIPOICIIaHHOM padoTe;

Pa6ora ¢ nndopmanmeii:

yYMEHHE BEIOUpaTh, aHATM3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TUIHBIX BUJIOB
U $GOpM IPECTABICHUS, TTOJyYaeMYIO U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIONYJIsIpHAS TUTEpaTypa
XUMHUYECKOTO COJIepXKaHUs, CITPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTH Pa3INIHBIC METOBI U 3aIIPOCHI IIPH MIOMCKE U 0TOOpe HHPOPMAITUH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIPE/ICIEHHOTO THIA, MPUOOPETeHHE ONbITa B OO0JIACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBIaJIeHUE KYJIbTYpOl aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CAaMOCTOSATEIHHO BBIOUPATH ONTUMAIBHYIO (OpMYy TMpeAcTaBICHUS
uH(pOpMallMd U WJUTIOCTPUPOBATH peIIaeMble 3a/aydl HECJIOKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMU;

yYMEHHE HCIOJIb30BaTh U aHANU3UPOBATh B Mpollecce y4eOHOW M HCCIeA0BaTEIbCKOM
JESATEIILHOCTH HH(OPMAIIHIO O BIUSHUU MTPOMBIIIJICHHOCTH, CEITbCKOTO X03SICTBA M TPaHCTIOPTA
Ha COCTOSIHHE OKPY KAIOIIe MPUPOTHON CPeIbl;

Osnadenue yHugepcaibHbIMUu KOMMYHUKAMUBHBIMU OCUCMBUAMU.

yMEHHE 3a/1aBaTh BOMPOCH (B XoJe auanora W (WiIM) IUCKYCCHM) TIO CYILECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITTOIHEHUS
peJIOKEHHON 3a1auH;

NpUOOpEeTeHHEe  OMbITa  MPE3CHTAIlMH  PE3yJbTaTOB  BBINOJIHCHUS  XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpaTOpHOW pPadOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOW CO  CBEpCTHHKAMU  MO3HABATENbHOU U
WCCJICIOBATEIILCKON NIEATEeIHbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX NpOOJieM Ha OCHOBE yueTa
OoOIIMX WHTEPECOB U COIJIACOBAHUS MO3HUIMHA (00CyxkaeHus, oOMeH MHEHHSIMH, "MO3TOBBIE
mITYpMBI", KOOPAWHAIIHSI COBMECTHBIX JIEHCTBUH, OMpe/elieHne KPUTEPUEB TI0 OIICHKE KauecTBa
BBITIOJITHEHHOW pabOTHI M IpyTHeE);

Osnadenue yHugepcaibHbIMUu pe2yismusHbIMU 0eUCeUIMU:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh eI AeSITeTbHOCTH, IJIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITEIHLHOCTH, BBIOMPATH
Haubosee 3¢ GeKTUBHBIE CIOCOOBI pelIeHNs YIEeOHBIX U TO3HABATENIBbHBIX 3314, CAMOCTOSATEIHHO
COCTaBJIATh WJIH KOPPEKTHUPOBATH MPEIIIOKEHHBINA AIITOPUTM JIEVUCTBUI ITPU BHITIOJIHEHUU 3aJaHHI
C Y4eTOM IMOJIY4YEeHHs] HOBBIX 3HaHHM 00 H3ydaeMbIX OOBEKTaX - BEHIECTBAX M PEaAKIHUSX,
OIICHUBATh COOTBETCTBUE TOJyUYEHHOTO PE3YJIbTaTa 3asBICHHON 1EIH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJiaraéMble B YCIOBUM 3a/IaHUH.

IMpeamerHsbie:

8 KUIACC

pPacKphIBaTh CMBICT OCHOBHBIX XMUMHYECKHX TOHSATHN: aTOM, MOJIEKYJIa, XUMHUYECKHA
3JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHASsT aTOMHAsE W MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas JI0JII XMMHUYECKOTO JJIEMEHTa B COEJAMHEHUHU, MOJIAPHBIA 00beM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPHUIIATEIHHOCTh, CTENICHh OKUCIICHHS, XHMHUYECKasI
peakiusi, Kinaccuukaus peakiui: peakluu COCTUHEHUS, PeaKlUu pas3lioKeHHUs, pPeakinu
3aMeIeHUs], PEaKIMu 0OMEHa, 9K30- U SHJAOTEPMHUUYECKUE PEaKIIUU, TeIIIOBOM d(hdekT peakiumy,
ApO aTOMa, PJIEKTPOHHBIN CJI0W aToMma, aTOMHasi OpOUTallb, paglyC aToMa, XUMUYECKas CBS3b,
MOJISIpHAsl W HETOJSIPHAsT KOBAJCHTHAS CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (MPOLIeHTHAs! KOHIICHTPAIs) B paCTBOPE;
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WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHI W TNPUMEHSATh 3TH
HOHSITHS IIPH ONMCAHUH BELLIECTB U X IPEBPALCHMUI;

UCIOJIb30BaTh XUMUUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHUS (DOPMYIT BELIECTB M YPaBHEHUIA
XAMHYECKHUX PEaKIUii;

OTIpE/IENATh BaJEHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApHBIX COEJAMHEHHUAX, CTEleHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPHHAIICKHOCTD BEUIECTB K ONPEACICHHOMY
KJIacCy COeAMHEHWM Mo Qopmynam, BHUJ XUMHYECKOW CBsI3M (KOBaJeHTHass W HOHHAs) B
HEOPraHMYECKUX COEIUHEHMUSIX;

packpbiBaTh cmbici llepnonnueckoro 3akona [I.JMI. MenneneeBa: AeMOHCTpUpPOBATH
MOHMMAaHHE NEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT HX TOJIOKEHUS B
[lepnonnueckoii cucteme, 3aKOHOB COXPAaHEHHUS MACChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTAJpO, OMUCHIBATh U XapaKTEPU30BATh TAOIHYHYIO POPMY
[Tepuoanyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3Iu4aTh MOHATHUS "TlIaBHas MoArpymnmna (A-
rpynna)’ u "noOounas moarpynmna (b-rpynma)’, manble u OosbliMe NEPUOABI, COOTHOCHUTH
o0o3HavyeHus1, KOTopble UMeroTcs B Tabnuie "[lepuonnyeckas cucteMa XMMHYECKUX 3JIEMEHTOB
J.W1. MenpeneeBa" ¢ UnCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocTaB u 3apan sApa, 00IIee YUCIO SJIEKTPOHOB U pacHpe/IesieHre UX M0 3JIEKTPOHHBIM CIIOSIM);

KIacCU(UIIUPOBaTh XMMHUYECKHE 3JIEMEHTH, HEOPTaHMYECKHE BEUIECTBA, XUMUYECKHE
peaxiuu (1o YUCIy U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIHIECTB pPa3IUYHBIX
KJIACCOB, MOATBEPK/asi ONMUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUii;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBHCUMOCTH OT HMX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaHHSI XUMUYECKUX MTPEBPALICHUI B pa3JIMUHbBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (PopMyJie COSAMHEHHS, MaCCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
IIPOBOJIUTH PACUEThl IO YPAaBHEHUIO XMMUYECKOM peaKInu;

IIPUMEHSTh OCHOBHBIE OIEpPAlMU MBICIUTEIbHOW JAESITEIbHOCTH - AHAJINW3 U CHHTE3,
CpaBHEeHHME, O0000IIeHHe, CcHUCTeMaTH3alllio, KilacCU(UKAIMIO, BBISIBICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H - JJI U3yYEHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl TMO3HAHUS - HaONIOJIeHHEe, H3MEpPEHHEe, MOJEIUPOBAHUE, DKCIEPUMEHT
(peabHBIN U MBICTICHHBIN);

clieoBaTh TMpaBUiiaM  TOJB30BAHUSA XUMHUYECKOW TMOCYIOo H  J1abopaTOpHBIM
000py/10BaHUEM, a TAK)KE ITPaBHIJIaM OOpPALIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIMOJIHEHUIO J1a0OPaTOPHBIX XHMHUYECKHUX OIBITOB [0 TMOJNYYEHHI0 M COOHpPaHUIO
ra3000pa3HbIX BEMIECTB (BOJOPOJAa U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMPEICICHHOM
MaccoBOM JOJEHd pPACTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH M KHMCIOT C MOMOIIbIO MHAWKATOPOB
(makmyc, penondranenH, METUIOPAaHK U APYTHE).

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: XMUMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, AHUOH, IPOCTOE BEILIECTBO, CJOKHOE BELIECTBO, BaJEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHHS, XHMHUYECKas pPEaKUus, XUMUYECKas CBS3b,
TETUIOBON (P QPEKT peaKifu, MOJIb, MOJIIPHBIN 00BEM, pacTBOP, dIEKTPOIUTHI, HEIJCKTPOIHUTHI,
ANEKTPONUTHYECKAsT JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, 00paTUMbIe M HEOOpaTUMBbIE PEAKIHH, OKUCIUTEIFHO-BOCCTAHOBUTENILHBIC PEAKIINH,
OKHUCJIUTEb, BOCCTAHOBHUTENHh, OKHCIEHHE M BOCCTAaHOBIIEHHUE, aJUIOTPOMNUs, amM(pOTEpPHOCTb,
XUMHYECKasl CBs3b (KOBAJEHTHAs, WMOHHAs, METAJUIMYECKas), KpPUCTAJUIMUECKas pelleTKa,
KOpPpO3Usl METAIOB, CIIAaBbl, CKOPOCTh XHWMHUYECKOW pEaKIUH, MPEAeiabHO JONyCTUMAas
koHueHrpauus [IJIK Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX TMOHSATHI W TNPUMEHSATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLIECTB U UX IIPEBPALLCHMUI;
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UCIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIUKY JIJISl COCTaBICHUS (DOPMYIT BELIECTB M YPaBHEHUIA
XAMHYECKHUX PEaKIUii;

ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB B COETMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIECTB K OMPEJEICHHOMY KJIacCy COEAMHEHUU IO
dbopMynaM, BUJI XUMUYECKOU CBSI3H (KOBaJIGHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPraHMUYECKHUX
COCIMHEHUSX, 3apsJl MOHA 10 XUMHUYECKOW (popmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona /.M. MenaeneeBa u IeMOHCTPUPOBAThH €TI0
MOHMMAaHUE: ONKCHIBATh M XapaKTepu3oBaTh TabianuHyro ¢opmy Ilepromudeckoil cucTemsl
XUMHUYECKHX JJIEMEHTOB: pa3jNdaTh MOHATHS "TiaBHas moarpymma (A-rpynma)" u "moOodHas
noarpynna (b-rpynma)", maneie u 0OJbIIME MEPUOJIBI, COOTHOCUTH 0003HAYEHHS, KOTOpHIE
UMEIOTCS B TICPUOJMYECKON TaOyHIle, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apAl sIpa, 00IIee YHUCII0 JIEKTPOHOB U pacIipe/ieIeHHe UX 1o
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB JIEMEHTOB U
UX COEIMHEHHMI B Mpefesiax MajblX MEepUOAOB M TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS HMX
aTOMOB;

KJIacCU(UIUPOBATh XMUMHUYECKHE SJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHYECKHE
peaknuu (1Mo YMCIy M COCTaBy YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHICHIBATE) OOIINE U CIISITU(PUICCKUE XUMUIECKIE CBOHCTBA MPOCTHIX
Y CIIOKHBIX BELIECTB, MOJTBEPHKAasi ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINiA;

COCTABJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKOW IUCCOLUMALNU KUCIOT, IIEJIOYEHd U COJeH,
MOJIHBIE W COKPAIICHHBIE YypaBHEHUs pEaKIMid HWOHHOTO OOMEHA, YpPaBHCHHS pPEaKIIHid,
MOATBEPKJIAIOIINX CYIIECTBOBAHUE TE€HETHMYECKOW CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMM OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B PAa3JIMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEeMEHTa 10 (opMyJie COeIMHEHHS, MaCCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
IIPOBOJIUTH PACUEThl IO YPAaBHEHUIO XMMUYECKOM peaKIuu;

coONroaTh TpaBWIa TIONH30BAaHUS XUMHUYECKOW TOCYIOW U JTaOOpaToOpHBIM
0o0opy/0oBaHUEM, a TaKXKe MpaBuiia 00palleHHs C BEIIeCTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU
M0 BBIMIOJIHEHUIO Ja0OpaTOPHBIX XHMHYECKHX OIBITOB IO TMOJNYYCHHIO M COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIMHU, MOATBEPXKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTeM XJIOPUAOPOMHI-, HWOAUI-, KapOoHaT-, docdar-, cUIUKat-,
cynb(dar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHS ¥ HOHB HM3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX pacCTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OINEpAIlUU MBICIUTEILHON NEATeTbHOCTH - aHAJIU3 W CHUHTE3,
CpaBHEHHE, 0000I1IeHre, CUCTEMAaTHU3allNI0, BBISBICHUE MTPUUYUHHO-CIIEICTBEHHBIX CBSI3ed - AJs
W3Yy4YEHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUN, ECTECTBEHHO-HAYYHbIE METO bl TO3HAHUS -
HaOI0/IeHNe, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbId U MBICTICHHBIN).

3. TemaTu4eckoe NIaHNpPOBaHUe
Kuaace KoanuecTtBo Koan4yecTBO 4acoB B rojg HToro
4acoB B HeeJII0 Oobs3aTenbHast Yacrs,
4acThb ¢bopmupyemas
YYACTHHUKAMH
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o0pa3oBaTe/IbHbIX
OTHOIIEHHUH
8 2 68 - 68
9 2 68 - 68
8 kimacc
Tema ypoka Koa-Bo 0P
n/n JacoB
(o0s13a-
TeJbHAasl
4acTh)
[Ipenmer xumuu. Ponb XUMHUM B JKU3HU 4e€JIOBEKa. XUMHUS B 1 bubnnoreka
1. cucreme Hayk. Tena u BemecTBa. @PU3nyecKue CBOMCTBA BEILIECTB. HOK
ArperaTHoe COCTOSTHUE BEIIECTB.
IlonsTe o MeTrodax IIO3HAHMS B XHUMHH. 1ejJa U BEIIECTBA. 1
2. ®u3nyeckue CBOWCTBA BEIIECTB. ArperaTHoe€ COCTOSHHUE
BCIIECTB.
[Tpaktuyeckas padora Nel «[IpaBuna paboTsl B 1aboparopun U 1
3. MIPUEMBI OOpaIIeHHs C TAOOPATOPHBIM 000PYTIOBAHHEM)
Uucteie BemecTBa U cMech. CIocoOBI pa3iesieHusl CMECEH. 1
4,
IIpakTnueckass padora Ne2 «Paznenenue cmeceil (Ha mpumepe 1
5. OYMCTKHU TTOBAPCHHOM COJIH )»
ATOMBI U MOJIEKYJIBI. 1
6.
XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMUYECKUX 1
7. 3JIEMEHTOB.
[IpocThie U C0KHBIE BEIIECTBA. 1 bubnnoreka
8. IIOK
ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1
9.
3aKOH TMOCTOSHCTBAa COCTaBa BEIIECTB. XHMHYecKas (opmyra. 1
10. BanenTHOCTH aTOMOB XUMHUUYECKUX DJIEMEHTOB.
OTtHocuTenbHast aToMHast Macca. OTHOCUTENbHASL MOJIEKYJIIpHas 1
11. Macca.
MaccoBas 10711 XUMHAYECKOI'0 2JI€MEHTA B COCTMHECHUH. 1
12.
KomnuectBo BemectBa. Mok, MosnsipHas Macca. 1
13.
dusnyeckue 1 XUMHYCCKHUE SBJICHUS. XUMHUUECKas PEeaKITusl. 1
14,
[TpusHaky ¥ ycIoBUs MPOTEKAHUS XUMUYECKHX PEAKIIHM. 1
15.
3aKOH COXpaHEHHUs MACChl BEUIECTB. XMMUUYECKUE YPAaBHEHHUS. 1
16.
Boruucnenus: koyiMuecTBa, Macchl BEIECTBA MO YPaBHEHUSIM 1
17. XUMHYECKUX PEAKITUH.
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Knaccudukanus XUMHUYECKUX peakuuin (coenuHeHus,

18. | pa3noxeHus, 3aMeIIeHHs], 0OMEHa).
M.B. JloMOHOCOB — y4eHbI — »HIUKIONeAUCT. O000IIeHne U
19. cucTeMaTH3alisl 3HaHUH.
KonTtponpHas padbora Nel mo teme: «BemiectBa U XUMHUYECKHE
20. pEaKIIUm
Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — a5ieMeHT u bubanoreka
21. | mpocroe BemecTtBO. O30H - aWwIOTpONHAs MOAUQPUKAIUS HOK
KHCIIOpOJIa.
dusznueckue U XUMHUYECKHE CBOMCTBA KHCIOpoJa (peakiuu
22. okucaeHus, ropenue). [lonarue 06 okcumax.
CriocoObI moryueHust KHCI0poa B 1a00opaTopun U
23. MIPOMBIITIIEHHOCTH.
TermnoBoit 3¢pdekT XUMUYECKOW peakIHH, TEPMOXUMHUYECKUE
24. | ypaBHEHUS, 3K30- U SHAOTEPMUYECKUE PEAKIINH.
TomnuBo: yromp W MeTaH. 3arps3HEHHE BO3[yXa, YCHICHUE
25. | mapHHKOBOTO 3¢ deKTa, pa3pymnieHrne 030HOBOTO CIIOSL.
[TpakTrueckas padota Ne3 mo teme: « IlomydueHue u codupanue
26. | KUcIopoja, U3y4e€HUE €ro CBOMCTB.»
Bonopona - anemeHT 1 ipoctoe BemecTBo. Haxoxaenne Bojiopoaa
27. B MPUPOJIE.
Ou3nyeckue U XUMUYECKUE CBOMCTBA Boaopoxaa. lIpumenenue,
28. CIIOCOOBI MOJTYyYCHHUS.
[ToHsiTHE O KHCIIOTAX U CONSIX.
29.
CriocoOsl MmosTydeHus KUCI0po/ia B 1a00paTOpHUH.
30.
[Tpaktrueckas padora Ne4 mo teme: «llomydenne u coOupanue
31. | Booposa, M3y4eHHE €ro CBOMCTBY.
MosipHbIii 00beM Ta30B, 3aK0OH ABOTAJIPO. bubnuoreka
32. HOK
Boruucnenuss oO0bema, KOJMYECTBA BEIIECTBA Ta3a IO €ro
33. | u3BeCTHOMY KOJIMYECTBY BEIECTBA MK 00BEMY.
Brruucienus: 00eMOB ra3oB M0 YPAaBHEHHUIO PEAaKIIMU Ha OCHOBE
34. 3aKOHA 00BbEMHBIX OTHOIIIEHUH T'a30B.
PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.
35.
CocTtaB OCHOBaHUH, MMOHATHE 00 MHIUKATOPAX.
36.
Boga xak pactBoputens. HacbllleHHbIE W HEHACHIIICHHbBIE
37. pactBopbl. MaccoBasi 10J1s1 BEHIECTBA B PaCTBOPE.
[TpakTrueckas padota Ne5 o teme: «lIpuroroBieHrne pacTBOpOB
38. C OTIPEJIJICHHOM MAacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBAY.
Kontponbras padora Ne2 o teme: «Kucmoposa. Bomopos. Boga.»
39.
Knaccupukanuss  HeopraHmueckux  coeauHeHHid.  OKCHIBI bubnunoreka
40. Knaccudukanmms  okcuaoB:  cojieoOpasyromme  (OCHOBHBIE, HOK

KHUCJIOTHBIE, amM(pOTepHBIC) u HEeCcoJIe00pa3yrolIue.
HomeHnkarypa OKCHIOB.
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41.

Ou3nYecKkue M XUMHYECKUE CBOWMCTBAa OKCUIOB. [lomydenue
OKCHJIOB.

42.

OcHoBanmst.  Kiaccupukanusi ~ OCHOBaHHW:  IIEJIOYH U
HEpacTBOPHMBIE OCHOBaHMs. HOMeHKIaTypa OCHOBaHUH.

43.

@u3NYeCKUe U XMMHUYECKHUE CBOWCTBA OCHOBaHUW. [lomydeHne
OCHOBaHMM.

44,

Kucnotsl. Knaccuduxanus kucnot. HomeHnknaTypa KUCIOT.

45.

Ouznyeckue U XMMHYECKHE CBOWCTBA KUCIOT. PsJ akTUBHOCTH
MetaiuioB H.H. bekerosa. [Tonydyenue kucior.

46.

Comun  (cpegHue): HOMEHKIATypa, CIOCOOBI  MOJydYeHHS,
XUMHYECKHE CBOMCTBA.

47.

[TpakTuyeckas padora Ne6. Pemenne sKkcriepiMeHTAIBHBIX 33129
110 TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX COSAMHEHUIN»

48.

I'enernyeckass CBs3b MEXIYy KjIaccaMd  HEOPTaHHMYECKUX
COETUHEHU.

49.

00600uIeHMe U cucTeMaTu3anus 3HaHuil no teMe: «OCHOBHBIE
KJIACChI HEOPTAHMYECKUX COCTMHECHUI

50.

Kontponbras pabora Ne3 mo Tteme: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEAUHEHUIN

51.

[TepBble TONBITKH KIACCHU(DUKAIMA XMMHYECKHX HIIEMEHTOB.
[TonaTne o Tpynmmax CXOAHBIX OJJIEMEHTOB (IIETOYHBIE H
IIEI0YHO3EMENIbHBIE METAJUIbl, TaJlOTeHbl, WHEPTHBIE Ta3bl).
DneMeHThl, KOTOpble 00pa3yloT aM(OTepHble OKCHIBI H
THPOKCHIBL.

52.

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX
snementoB  JI.MA. Menpeneena. KopoTtkonepuonnas u
JUTAHHOIIEPUOHAS bopMbI [Tepuonnueckon CHCTEMBI
xuMudeckux diaemenToB .M. Menaeneena.

53.

[Tepuoap! u rpymmbl. U3UYECKUN CMBICT TIOPSIKOBOTO HOMEPA,
HOMEPOB NIEPHO/Ia U TPYIIHI dNieMeHTa. [lepruoanueckoil CUCTEMBI
xuMudeckux diaemenToB .M. Menaeneena.

54.

Crpoenune atoMoB. CocTaB aTOMHBIX siep. M30TomBb!.

55.

OnexTponbl. CTpoeHHE 3MEKTPOHHBIX 000JI0YEeK aTOMOB MEPBBIX
20 xumuueckux saeMmeHToB Ilepuomnueckoi cuctemsr .M.
Menneneena.

56.

XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa IO €ro MOJOXEHUIO B
Ilepuognueckoit cucreme /[.M. MenneneeBa. 3akoHOMEPHOCTHU
U3MEHEHMsI  pajuyca  aTOMOB  XMMHUYECKHX  3JIEMEHTOB,
METaJNIMYECKUX U HEMETAIUIMUYECKHX CBOMCTB IIO rpymnmnamM "
nepuoiam.

57.

3nauenue [lepumoanueckoro 3akoHa u [lepuoauyeckoil cucTeMbl
XUMUYECKHUX AJIIEMEHTOB JJIsi pa3BUTHS Hayku W mpaktuku. [[.1.
MeHjieneeB - y4eHbI U TpaXJaHuH.

38.

BHGKTpOOTpHHaTeJIBHOCTB aToMa XUMMHYCCKHUX 5JICMCHTOB.

59.

MNonuag xumMmnyeckasa CBiI3b.
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KoBanenTnas noJrsipHad XuMHUUICCKasl CBA3b.

60.
KoBasieHTHast HEMOJsIpHAS XUMUYECKasi CBS3b. 1
61.
CreleHb OKUCIICHUS. 1
62.
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE peaKIvu. [Tpomecchl 1
63. OKHCJICHUS U BOCCTAHOBJICHHS.
OKHCITUTEITH ¥ BOCCTAaHOBUTEIH. 1
64.
KontponpHas pabora Ned mo Teme: «CrpoeHue aroma. 1
65. XumMuyeckas CBI3b»
O6oOmienne W cucremMaTH3anus 3HAHWKA 3a Kypc 8 Kiacca. 1
66. Permrenue 3agau.
O6oOmienne u cucreMaTH3anus 3HAHWNA 3a Kypc 8 Kiacca. 1
67. Pemrenue 3agau.
O6oOmienne W cucremMaTH3anus 3HAHWNA 3a Kypc 8 Kiacca. 1
68. Pemrenue 3agau.
9 knacc
Tema ypoxka Koxa-Bo 0P
n/n 4acoB
(o0s13a-
TeJbHasl
4acTh)
[lepuonuueckuii 3akoH. Ilepuogmyeckas cucreMa XUMHYECKHX 1 bubnnoreka
1. sanemenToB J[.U. MenneneeBa. CTpoeHne aTOMOB. HOK
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMHYECKUX DJICMEHTOB 1
2. MEPBLIX TPEX MEPHOJIOB, KaJIMs, KAJIbLUS U UX COCIUHEHHUH B
COOTBETCTBHH C TIOJIOKEHHWEM JJIeMEHTOB B Ilepmommueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.
Knaccudpukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. 1 bubnnoreka
3. XWUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM HOK
KJIacCaM HEOPTraHWYECKUX COCIUHEHUM, TEeHETUYecKas CBs3b
HEOPTraHUYECKHUX BEIIECTB.
CtpoeHue BemiecTBa: BHJAbl XHUMHUYECKOM CBsI3W. THIIBI 1
4, KPUCTAJUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THIA KPUCTALINISCKOMN PEIIETKH U BUIa XUMUYECKON CBS3H.
Kontponbras padora Nel o teme «IloBTopenue u yriyosieHue 1
5. 3HaHUI OCHOBHBIX Pa3/esIOB Kypca 8 Kiiaccay
Knaccupukanuss XUMHYECKHX  peakluid 10  Pa3InYHbIM 1 bubnunoreka
6. npu3HakaM (10 YMCIy M COCTaBy YYAacTBYIOIIUX B PEaKIIMHU HOK

BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO H3MEHEHUIO CTeneHen
OKHCJICHUSI XHUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTUIO KaTajau3aTopa). JK30- U SHIOTEPMHUECKHUE PEaKIIHH,
TEPMOXHUMHUYECKHE YPABHEHUSI.

16




[TonsATHE O CKOPOCTH XMMHUYECKOH peakiuu. [Tonarue 06
00paTUMBIX U HEOOpATHUMbIX XUMUYECKUX peakiusx. [lonsaTue o
TOMOTEHHBIX U IeTepOoreHHbIX peakuuax. [lonsTue o karanmse.

IloHnssTHE O XMMHUUYECKOM PaBHOBCCHH. (DaKTOpBI, BIUAOIIHMEC HaA
CKOpPOCTH XHUMHYECKOM p€akuu M IOJIOKCHHUEC XUMHYCCKOIO
PaBHOBCCHA.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, 3JIEKTPOHHBIN
OanaHc OKHCIIUTEIbHO-BOCCTAHOBUTEIbHON PEaKIHH.
CocraBiieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO/1a 3JIEKTPOHHOI 0 OaaHca.

10.

TeOpI/IH SHeKTpOHHTquCKOﬁ Jucconuanuu. :‘)J'ICKTpOJ'II/ITBI n
HEOJICKTPOJIUTHI. KaTI/IOHBI, aHUOHBI. MeXaHW3M JIHCCOIUAIINI
BCHICCTB C PA3JIMYHBIMHU BUAAMHU XxuMHuyeckon cBia3u. CreneHb
JUCCoranuu. CunbHBIE U cl1a0bIe SJICKTPOJINTEI.

1.

Peakniun wmoHHOTO OOMEHA. YCIOBHUS TPOTEKAHUS PEAKIIHI
MOHHOTO OOMEHa, TMOJHbIE U COKpallleHHbIE MOHHBIC YPaBHEHUS
peaKIuid.

12.

XUMHUUECKHE  CBOMCTBA  KHCJIOT, OCHOBAaHMH B  CBETe
MPEACTABICHUI 00 AIEKTPOTUTHICCKON JUCCOITUAIIHH.

13.

XWMHYECKUE CBOMCTBA COJIE B CBETE IMpEJCTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOLIHAITIH.

14.

Ilonstue o TuapoJImn3eC coJIei.

15.

O0o001IeHe  ©W  CUCTEMaTH3alMsi  3HAHUM 1O  TEME:
«INEKTPOIUTUYECKAST JAUCCOLMANNS. XUMUYECKUE PEaKIuu B
pacTBopax».

16.

[Ipaktuueckass pabora Nel «Pemienne ->KCIEPUMEHTATBHBIX
3aauy.

17.

Kontponbaas pabGora Ne2 mo Teme: «DIEKTPOIUTHUCCKAS
JUCCOIMAIs. XUMUYECKHE PEAaKIIMU B PACTBOpaX.

18.

OOmiast xapakTepucTuka TranoreHoB. OCOOEHHOCTH CTpPOCHHS
aATOMOB, XapakKTCPHBIC CTCICHU OKHUCJICHUA. CTpOGHI/Ie u
¢dbu3nyeckue CBOMCTBa MPOCTHIX BEIIECTB - TaJlOTEHOB.
XUMHYEeCKHUEe CBOMCTBA Ha MpUMeEpe Xjopa (B3aMMOJIEUCTBHE C
MeTaJlJIaMH, HEMETaJJIaMU, IeJI0YaMH).

19.

XmopoBogopoa. ConstHast KHCIIOTa, XUMHUYECKHE CBOMCTBA,
MoJy4YeHue, npuMeHeHue. JleicTBue Xjaopa u XJI0poBOI0pOIa Ha
OpraHM3M 4ejoBeKa. BaxkHelmme XJIopuibl U X HaXOXKJICHHUE B
MIPUPOJIE.

20.

[Ipaktrueckas pabora Ne2 mo Tteme: «llomydeHune consTHOM
KHCJIOTBI, U3yYEHUS €€ CBOUCTBY.

21.

Bbruuciienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €CITH OJIUH
W3 PEareHTOB JIaH B U30BITKE.

22.

O6mras xapakTepucTuka 3yeMeHToB VIA-rpynmnel. OcobeHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIE CTENICHU OKUCIICHUSI.

23.

CrpoeHue u pu3NIeCKre CBOWCTBA IPOCTHIX BEIIECTB -
KHCIIOPO/Ia U Cepbl. AJUIOTPONHBIE MOIU(UKAIIMH KHCIOPOaa U
cepbl. XUMHUYECKHE CBOWCTBA CEPBI.
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24.

CepoBoniopof, cTpoeHne, GU3NIecKrue 1 XUMUYECKHE CBOMCTBA.

25.

OKCI/II[BI CCPhI KaK MpEACTABUTCIIN KUCIIOTHBIX OKCHUIOB. CepHaa
KHCJIOTA, (bI/IBI/I‘ICCKI/Ie A XHMHYECKHE CBOMCTBA (O6H_[I/Ie Kak
MPCACTABUTECIIA KJIaCCa KUCIIOT U CHGIII/I(i)I/ILIGCKI/Ie).

26.

XUMUYECKHE peaklldu, JieXkallde B OCHOBE MPOMBIILIEHHOTO
crocoba monydeHUs: cepHoil kuciorel. [lpumenenue. Comm
CEepHOIl KHUCIIOTBI, KauyeCTBEHHAas peaklus Ha CyiIbpaT-HuoH.
HaxoxneHnne cepbl U €€ COCAMHEHUN B MPUPOAE. XUMHUYECKOE
3arpsi3HEHUE  OKpYXKAromle Ccpeapl  COCIUHEHHUSIMH  Cepbl
(KUCTIOTHBIE TOK/IH, 3arPSI3HEHNE BO3/TyXa U BOJOEMOB), CIIOCOOBI
€ro MpeJ0TBpaIICHHUS.

27.

Brrancnenune maccoBoit J0JIK BbIXO/J(a ITPOJAYKTa PCAKIIHH.

28.

OO6mrast xapakTepucTUKa 3JIeMeHTOB VA-rpynmbel. OcoOeHHOCTH
CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHUS. A3OT,
pacmpocTpaHeHHe B Mpupone, (U3NYecKHe U XUMHYECKHE
ceoicTBa. KpyroBopor a3ora B npupose.

29.

AMMI/IaK, €ro (1)I/ISI/I‘I€CKI/Ie U XUMHNYCCKHC CBOﬁCTBa, IMMOJIYYCHUC U
MMPUMCHCHUC. Comn aMMOHUs, HX (1)I/I3I/I‘-I€CKI/I€ N XUMHYCCKHEC
CBOﬁCTBa, IIPpUMCHCHUC. KauecTtBennas pe€aKknusd Ha HOHBbI
AMMOHMUA.

30.

[Mpaktuyeckas padora Ne3 mo Teme: «llomyuenme Ammmuaxa,
U3YyYEHHE €r0 CBONCTBY.

31.

A3OTHas KUCJIOTa, e MOoJydeHHe, (U3MUECKUe M XUMHUYECKUE
cBoiicTBa (OOINME Kak MPEJICTaBUTENS Kiacca KHCIOT |
crienu(uvecKue).

32.

Hcnonp30BaHne HUTPAaTOB M COJIEH AMMOHHUS B KAauecTBE
MHHEPaAIbHBIX yI00peHui. XHUMHYECKOE 3arpsi3HEHUE
OKpY’Karollel cpeapl COeTUHEHUSAMHU a30Ta (KUCIOTHBIE J0XK[IH,
3arpsi3HEHUE BO3/1yXa, HOYBbI U BOJOEMOB).

33.

doctop, ammorpornHble MogupuKamuu Gochopa, GuNIecKue u
xumuyeckue cpoiictBa. Oxcun dochopa (V) m docdopHas
KHCIIOTA, QU3HUYECKHE U XUMUIECKUE CBOWCTBA, MOJTYICHHE.

34.

Hcnons3oBanue GpocharoB B KaueCTBE MUHEPATbHBIX YI0OPEHHUI.
3arpsi3HeHue IpUPOTHON cpebl hochaTamu.

35.

O6mras xapakrepuctuka 3yeMeHToB [VA-rpynmner. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCJICHUS. YTIepos,
QIJIOTPOTIHBIE MOAM(HKAIMN, PACIPOCTpAHEHHE B TPUPOJIE,
du3nuecKkre U XUMHUYECKHE CBOWCTBA. Ancopoums. KpyroBopot

yriaepoja B MPUPOJE.

36.

Oxcuapl yraepona, ux (U3NYECKHEe W XUMHUYECKHE CBOWCTBA,
NEHUCTBUE HAa KUBBIE OPraHMU3MBbl, IOJYYEHUE U TIPHUMEHEHHE.
DKosorndeckue MpoOIeMbl, CBSI3aHHBIE C OKCHIOM YIJIepoja
(IV), runore3a rio6anbHOTO MOTEIJICHUS KIIMMaTa, MapHUKOBBII

s dekr.

37.

VYronbHas KUCIOTa U €€ COJH, UX (PU3MUECKHUE M XUMHUYECKHE
CBOICTBa, MMOJTy4eHNE U TpuMeHeHne. KadecTBeHHas peakuus Ha
kapOoHaT-moHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEUIIMHE,
POMBIIUICHHOCTH M CEIILCKOM XO3SHCTBE.
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38.

IIpakTnueckass pabora Ned no teme «llomyuenue yriekucioro
raza. KayectBeHHast peakiiysi Ha KapOOHAT-HOH).

39.

[TepBoHaYaNbHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O
COCJIMHEHUSIX yriiepoja (MeTaH, 3TaH, dTHJICH, alleTUJICH, 3TaHOJI,
TIIMIEPUH, yKCYCHas  Kuciorta). [lpupomHbie  MUCTOYHUKH
YIIIEBOAOPOAOB (Yroiib, MPUPOTHBIN Ta3, HEPTH), MPOAYKTHI HX
nepepaboTku (OCH3UH), X POJIb B OBITY M MPOMBIITUICHHOCTH.

40.

[TonsiTHe 0 OGMOTOTUYECKHN Ba)KHBIX BEIIECTBAX: KHpax, Oenkax,
YIJIEBOAAX - W HUX POJIM B JKM3HHM YeENOBEKa. MarepuanbHoe
€MHCTBO OPraHNYECKUX U HEOPTAHNYECKUX COCUHEHUN.

41.

Kpemuuii, ero pusndeckre 1 XMMHYECKHAE CBOMCTBA, MOJydeHHE
u npumeHenue. CoequHEHUs KpeMmHHs B mpupojae. OOume
npenacraBieHus 00 okcuae kpemuus (IV) 1 kpeMHUEBOM KHCITOTE.
Cunukatbl, WX  HCIOJB30BaHHE B  OBITY, MEJHIIUHE,
MPOMBIIIJICHHOCTH. Ba)kHeWIne CTpOUTENbHBIE MaTepHalIbI:
KepaMuKa, CTEKJI0, IIeMEeHT, OeTOoH, Xkene300eToH. [IpoOiembl
0€30MMacCHOTO HCIIOJIb30BAHUS CTPOMTEIBHBIX MaTepHalioB B
MTOBCETHEBHOM KH3HH.

42.

[TpakTrueckas padota Ne5. Pemenne skcriepuMeHTAIBHBIX 3a1a4
1o TeMe «BakHenIe HeMeTauIbl HX COCTUHEHUS.

43.

Kontponbras padora Ne3 mo teme: «BakHelme HeMeTalTbl UX
COCJIMHECHHUS.

44,

OOmiast XxapakTepUCTHKa XMMHUYECKHX 3JIEMEHTOB — METaJUIOB.
Meramnueckass CBA3b U METANIMYECKas KPHUCTAILINYECKAs
penierka. PU3MYECKUE CBOMCTBA METAJIOB.

45.

XWUMHUYECKUE CBOMCTBA METAUIOB. OJEKTPOXUMHUYECKUN Pl
HaIPsHKEHUS METAJUIOB.

46.

OoOmrre criocoObl moyueHus: MmerawioB. CriiaBsl (CTanb, 9yTryH,
TIOpAIOMUHAN, OpoH3a) W WX TpPHMEHEHHe B OBITY U
TIPOMBITIIICHHOCTH.

47.

[ToHsATHE O KOPPO3UH METAJIIOB, OCHOBHBIEC CITOCOOBI 3aIUTHI HX
OT KOPPO3HHU.

bubmmoreka
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48.

[lenounble MeTamibl: mojiokeHue B llepuogumueckoil cucreme
xuMHu4ueckux aemeHToB [[.1. MeneneeBa, CTpoeHHE UX aTOMOB,
HaxoXJieHue B npupoje. Pusndeckue U1 XMMHUYECKHE CBOWCTBA
(Ha mpuMepe HaTpuUs U KaJusl).

49.

OKcuapl ¥ THAPOKCUABI HATpUs U Kanus. [ [puMeHeHne mea0uHbIX
METAJUIOB U UX COETUHEHUH.

50.

[llenoyno3eMenbHBIC METAJIIbl MATHUN M KAJTBIIHUN: ITOJIOKEHUE B
[lepuonnueckoit  cucreme XuUMHU4YeCKux anemeHTtoB J[.U.
MenzeneeBa, CTpPOCHHME HMX aTOMOB, HaxOXICHUE B MPHUPOJIE.
duznyeckre 1 XUMHUUECKHE CBOMCTBA MAarHus M KaJIbITHS.

51.

Baxueitmme coequHeHus Kaiblus (OKCUI, TUAPOKCHI, COJIN).

52.

O06001IeHYE M CUCTEMATU3ALUS 3HAHUI.

53.

XecTkocTb BOJBI U CLIOCOOBI €€ YCTPAaHEHUS.

54.

[Ipaktrueckas pabora Ne6 1o Teme: <«OKecTKOCTh BOIBI M
CIIOCOOBI €€ YCTPaHEHUSD).
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AmoMuHui: nosoxenue B [lepnoanueckoil cucreMe XuMHYECKUX 1

55. anementoB /.M. MeHzeneeBa, CTpoeHUE aToMa, HAXOXXJICHUE B
npupoje. Pu3nyeckre U XMMUYECKHE CBOWCTBA AIFOMUHUSL.
AmMdoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA ATFOMUHHSL. 1

56.

Kenezo: nonoxkenne B Ilepuoanyeckoil cucTeMe XUMHYECKHX 1

57. anemeHntoB /.M. MenzeneeBa, CTpoOeHUE aTOMa, HAXO0XKJICHUE B
npupojae. Puzndeckue U XUMHUECKHE CBOIMCTBA JKeJe3a.

Oxcuibl, THIPOKCUIBI U conu coyn xkene3a (I1) u xxenesa (IIT), ux 1

58. | cocraB, CBOWMCTBA U NOJyYEHHUE.

O06001IeHrEe ¥ cUCTEMAaTH3alUs 3HAHUI. 1

59.

[TpakTrueckas padora Ne7. Pemenre skcriepuMEeHTAIBHBIX 3a1a4 1

60. 1o Teme «BakHeillre MeTaJljibl U UX COCTMHECHHUS
Boruucienust mo ypaBHEHHUSIM XUMHYECKUX PEAKIUH, €CIId OAUH 1

61. |u3 peareHTOB JaH B WU30BITKE WIU COJACPKUT TPUMECH.
Brrunciienne MaccoBoil 1011 BBIXOJA TPOJYKTA PEAKIIUU.

O0001IeHre U cucTeMaTh3alus 3HaHUU 1o Teme: «BaxkHeiue 1

62. METaJUIbl U UX COCJTUHEHUS.

Kontponbras padora Ned mo Teme: «BakHeume MeTamubl B UX 1

63. COCJIMHECHHUS.

BemectBa M Marepuanbl B MOBCEJHEBHOM JKHU3HU YEIIOBEKA. 1

64. be3onacHoe ucCnonb30BaHME BEIIECTB U XMMUYECKUX PEaKIMil B
ObITy. [lepBast mOMOIIH MPU XUMUIECKUX 03KOTAX U OTPABJICHUSIX.
XuMuYeckoe 3arps3HeHHe OKpYyKarolleld cpefsl. (MpenerabHas 1

65. JonycTUMast KOHIIeHTpalus BemiecTs (nanee - [1J1K).

Ponb xuMuM B perieHnn SKOJIOTMYECKUX MPOOIIeM. 1

66.

O6oOmenne u cucremMarH3anus 3HaHWNA 3a Kypc 9 Kiacca. 1

67. Pemrenue 3agau.

O6oOmenne u cucremMaru3anus 3HaHWKA 3a Kypc 9 Kiacca. 1

68. Pemrenue 3agau.

*30P. Bo03MOXHOCTb HCHOJB30BAaHUS 110 ATOM TEME JJIEKTPOHHBIX (LUPPOBBIX)
00pa30BaTeNbHBIX  PECYPCOB,  SBISIIOIIMXCA  y4eOHO-METOJUYECKUMH  MaTepualaMu
(MyTbTUMEIUIHBIE TPOTPAMMBI, JJIEKTPOHHBIE YYEOHHUKHM ¥ 33/Ja4YHUKH, DIIEKTPOHHBIC
OuOIMOTEKH, BUPTyaJbHbIE J1a0OpaTOPUU, WIPOBBIE MPOrpaMMbl, KOJIEKUUU LHUPPOBBIX
00pa30BaTEeNBbHBIX PECYPCOB), UCMOIB3YEMbIMHU JIJISi OOYYEHUS! U BOCITUTAHUS PA3ITMYHBIX TPYIII
[I0JIb30BATENEH, MPEICTAaBICHHBIMU B AJIEKTPOHHOM (LIM(PPOBOM) BHJE U PpPEaATU3YIOIIUMHU
nunaktudeckue Bo3moxkHoctu KT, conepaxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHuH.
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