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1. Conepxxanue y4eOHOro npeamera

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE OHSTHS.

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YEJIOBEKAa. XHMMHUS B CUCTeME HaykK. Tena u
BeniecTBa. du3nueckue cBOWCTBA BeNIECTB. ATperatHoe coctosiuue Bemects. [lonsTue o merogax
NO3HaHUs B XUMHUH. YucTele BenecTBa U cMecH. CriocoOb! pa3/ienieH st CMECe.

ATOMBI U MOJNEKYNIbl. XUMUYECKHE 3IeMEHThl. CHMBOJBI XUMHUYECKHX JJIEMEHTOB.
[IpocTeie 1 cnoxHbIE BeLleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckas Qopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHMX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOTO 2JIEMEHTA B COSTMHEHHH.

KonnuectBo BemectBa. Monb. MomsipHass macca. B3aumocBsi3p KoIM4ecTBa, Macchl U
qrcia CTPYKTYPHBIX €IMHHUIL BemecTBa. PacueTsl o opMynaM XUMHYECKHX COSAMHEHUH.

duznyeckue W XMMHUYECKUE SBIEHHUSA. XUMHUYECKas Peakius U ee MPHU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIeCTB. XUMUYecKue ypaBHeHHs. Kinaccupukanus XUMHYECKUX pEaKIii
(coemuHeHus, pa3oKeHHsI, 3aMeITeHUs, 0OMEHA).

XUMHUYECKU IKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCY/IOH, MpaBujaMHi padoThl B
nabopaTtopuu U IprueMaMu oOpaleHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, U3YUYEHUE U ONTHCAHKE
(GU3HYECKUX CBOWCTB O0pa3OB HEOPraHWYECKUX BEIIEeCTB, HaOMoaeHne (DHU3MIecKuX
(mnaBjeHHE BOCKa, TasiHUE JIbJa, pacCTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUs BOJIbI) U
XUMHYECKHX (TOpPEHHME CBEYM, NPOKAJMBAHUE MEIHOM IPOBOJIOKH, B3aUMOJICHCTBUE MeNa C
KHUCTIOTOM) sIBIEHUM, HAOMIO/IEHHE U ONMUCAaHUE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakiuit
(pasznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pasiioKeHHe
ruapokcuaa Meau (II) mpu HarpeBanuu, B3auMojaencTBUE kemne3a ¢ pactBopoM coiu menu (II),
U3ydeHre crocoOO0B pasfeneHusi cMeceid (C MOMOIIbI0 MarHuTa, (PHIBTPOBAHUE, BHIIApUBAHUE,
TUCTHIUISAIMS, XpomaTorpadus), TpoBeIeHHE OYMCTKH IIOBApEHHON coiM, HaAOMIOJEHUE WU
ONMCAHNUE pE3yJIbTaTOB IPOBEICHUS ONbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacchl,
CO3/1aHHEe MOJIeTIeH MOJIeKy (IIapOCTEP>KHEBBIX).

BaHeiiiiue npeacraBuTe/ I HEOPraHUYeCKUX BellecTB.

Boznyx - cmech razoB. CocrtaB Boznyxa. Kucimopoa - 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, Gu3nIeckue U XUMHUIECKHEe CBOMCTBA (pEaKIui TOPEHNUs).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl TOJydeHHs KUCIOpoJa B Jaboparopuu U
npoMbIIuieHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H - amioTponmHast MOJU(PHUKAIHS
KHUCIIOpO/Ia.

TemnoBoit sddexkT XuMHUYecKol peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUYECKHUE pEaKIuu. TOMIWBO: Yroib M MeETaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon - anemeHT u npoctoe BeniecTBo. HaxoxkaeHne Bo1opoaa B mpupoe, pusndeckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOHI mosrydeHust. KucioTst u conu.

Monsipablif 00beM ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BOoAbl. Boxa kak pacrBoputens. PactBopbl. HacwlmeHHble u
HEHACBHIIIIEHHbIE PAcTBOpPHL. PacTBopuMOCTh BemlecTB B Boje. MaccoBasi J0Jisi BelllecTBa B
pactBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHMs. Poiib pacTBOpPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boawl B mpupoje. 3arpsi3HeHHe MpUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuil. Oxcunbl. Krnaccudukamus OKCHUAOB:
coneoOpa3yromre (OCHOBHBIC, KHCIIOTHEBIE, aM(pOTepHEIE) U HecolieoOpa3yromue. HomeHkmarypa
okcu10B. Ou3nyecKre U XMMHUECKHUe CBOICTBa OKcUIOB. [lomydyeHne okCcHIoB.

OcnoBanmst. Kiaccupukanusi OCHOBaHMIA: INENOYM M HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. @Pu3nueckMe M XUMHUYECKHE CBOWcTBa OCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucior. Homenknarypa kucinor. Ousndeckre 1 XUMHYECKHE
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cBoiicTBa kuciot. Psn aktuBHoctu metaiioB H.H. bekerosa. [lonydenue Kucior.

Conu. Homenknarypa coneil.

dusnyeckne u XuMU4Yeckre cBoiicTBa cosei. [lonyuenue coneil.

['eneTndeckast CBSI3b MEXKIY KJIaCCAMH HEOPTaHMYECKUX COCTMHEHUM.

XVWMHUYECKUH SKCHEPUMEHT: KaueCTBEHHOE ONpENEJICHUE COAEPKAHHUS KHUCIOpOoaa B
BO3JlyX€, MOJyYeHue, COOMpaHue, paclio3HaBaHUE U W3yYEHUE CBOMCTB KUCIOpPOa, HAOII0IeHE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U IMPEKPAIICHUS TOPEHUs
(moxapa), 03HAKOMIIEHHE ¢ 00pa3IlaMu OKCHJIOB U OITMCAHUE UX CBOMCTB, MOJTYYeHHE, COOMpaHue,
pacro3HaBaHHEe U U3y4YeHHE CBOMCTB BOJOPO/a (TOPEHHE), B3aUMOJICHCTBUE BOJOPO/Ia C OKCUAOM
menu (II) (BO3MOXXHO HCMONB30BaHUE BHIEOMATEPHANIOB), HAOINOJCHHE OOpa3llOB BEUIECTB
KOJIMYECTBOM | Mousb, HCCleOBaHHE OCOOEHHOCTEM pAacTBOPEHMsI BEUIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JIEH pacTBOPEHHOTO
BEIIECTBAa, B3aUMOJCHCTBHE BOABI C MeTaUlaMH (HAaTpUEM U KaublieM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), HCCIEIOBaHHE OOpPa3I0B HEOPTraHWYECKUX BEIIECTB
pa3IMYHBIX KJIacCOB, HAOIOJCHHE M3MEHEHHUS OKPACKH HHAMKATOPOB B PAacTBOpPax KHUCIOT U
nienoueH, n3ydyeHue B3aumoeiicTeus okcuaa Meau (1) ¢ pactBopom cepHOM KUCIOTHL, KMCIIOT €
METaJUIaMH, PEaKIUi HEWTpalu3aluy, MOJTYyYEHUE HEPAaCTBOPHMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajijla JPYTUM M3 PACTBOpA COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
"Baxueiiime Kaacchl HEOPraHUYECKUX COCTMHEHUN".

Mepuoauueckuii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux jiemenros [[.H.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu.

[TepBbie MOMBITKH KIacCU(PUKAIIMN XUMUYECKUX 2JIeMEHTOB. [IoHSATHE O rpyIIax CXOAHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCUABI 1 TUIAPOKCUJIBI.

Ilepnonnueckuit 3akoH. llepuogmueckas cucrema XuMu4yeckKux diemeHToB [[.1.
MenneneeBa. Koporkomepuonnas u anuHHomnepuonHas ¢opmel [leprogudeckoid cuUCTEMBbI
xumuueckux dnemeHToB .M. MenneneeBa. Ilepuonbl u rpynmnbl. DU3NYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX sjaep. HM3orombl. OnexTpoHbl. CrtpoeHue
AMIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [leprnonnyeckoil cucTemMsl
HAN. MenaeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTAa II0 €ro IOJOKEHUI0 B
ITepuoanueckoii cucreme /.M. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS paJinyca aTOMOB XUMHUUYECKHX 3JIEMEHTOB, METAJTMYECKUX
Y HEMETAJUIMYECKUX CBOMICTB MO Ipynmnam M nepuojaaM. 3HadeHue I[lepmonnueckoro 3akoHa U
IIeproanueckoil CUCTEMBI XMMHMYECKUX JJIEMEHTOB JUIS Pa3BUTUS HayKW M npaktuku. [.H.
MeHeneeB - y4eHbIN U TpakJaHUH.

Xumuyeckass  CBS3b. KoBanentnas (monsipHasi W HEMOJSIpHAas) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenr  okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. lIporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUN HKCIIEPUMEHT: H3ydeHHEe OOpa3lioB BELIECTB METAUIOB W HEMETAJIOB,
B3aUMOJICHCTBUE THIPOKCUIA IIUHKA C PACTBOPAMU KHUCJIOT M ILIEJIO0YEH, POBENECHHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOPEHHE, PEaKIUu
pa3I0KEHUs, COETUHEHNUS).

MexnpeameTHble CBSI3H.

Peanuzamus MexnpeaqMeTHbIX CBA3EH MPU U3YUYEHUH XMUMHUH B 8 KIIACCe OCYILIECTBIIAETCS
4yepes3 UCIOJIb30BAHKUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHN, TaK M MMOHSITHH, SBISIONTUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBeHHO-HAyYHBbIC TOHSATHUS: HAy4YHBIM (DaKkT, THUNOTE3a, TEOpHs, 3aKOH,
aHaJINU3, CUHTE3, KJIaccu(uKamus, IepuoInIHOCTh, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpPEHHE, MOJICIIb, SBICHHE.



@dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJNIA, JJIEKTPUUECKHUH 3apsisi, BELIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHUE BEIIEeCTBa, ra3, (hpu3Mueckue BEIMUYHMHBI, €AWHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3Be311bI, CoHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaNIbl, TOPHBIE MOPOIBI, IOJIE3HBIC
HCKOIIaeMBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKus.

Ilepnonnueckuit 3akoH. llepuogmueckas cucrema XuMuuyeckux diemeHtoB [[.1.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaJbLUsi U HUX COCJUHEHUM B COOTBETCTBUHU C
IIOJIO’KEHUEM DJIEMEHTOB B [leprnoindyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMUMHUYECKON CBSI3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jM4YHBIM KJAaCcCaM HEOPraHWYECKHUX COCIMHEHUH, NeHETHYEeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakluil Mo pa3IMuyHbIM IpU3HAKaM (II0 YHUCILY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3P (PEKTY, 0 H3MEHEHHUIO CTETIEHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, M0 OOpaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). OK30- H
HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

ITonatue o ckopoctu xuMudeckoi peakuuu. [ToHsTHe 00 0OpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCHH. DaKTOPBI, BAUSAIOLIME HA CKOPOCTh XUMHUYECKON
peaKkLyy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMU, JJIEKTPOHHBIH OajaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBl€HHE YPAaBHEHHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/1a SJIEKTPOHHOT O OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexaHu3M IMCCOLMALNN BEIIECTB C Pa3JINYHBIMU BUIAMUA XUMHUYECKOM CBA3U. CTENEHb
muccouranuu. CUbHbIE U ca0ble 3JIEKTPOIUTHI.

Peakiun noHHOro oOMeHa. YciIoBUs NPOTEKaHUS PeaKLUi MOHHOrO OOMEHa, MOJHbIE U
COKpAIlCHHbIE MOHHBIE ypaBHEHHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEeACTaBICHUNH 00 >SIeKTPOJUTHUYECKOW Jucconuanuu. KadecTBeHHBbIE peakLMHM Ha HOHBIL.
[TonsiTE O TUAPOIU3E COJIEH.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMM KPUCTANIMYECKMX PELIETOK
HEOPraHMYECKUX BEIIECTB - METAIOB M HEMeTauoB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xJ0pua HAaTpUs ), UCCIIeI0BaHUE 3aBUCMOCTH CKOPOCTH XMMHUECKOM peakliuu OT BO3AeHCTBUSA
pa3nuyHbIX (HaKTOPOB, HCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIecca
JUCCOLMALMU  KHUCIIOT, HIeJoYed U cosieil (BO3MOXHO MCIIOJb30BaHUE BHJIEOMATEPUAIIOB),
IPOBEJICHUE OMNBITOB, WILIIOCTPUPYIOIIMX INPU3HAKM NPOTEKaHUs pPEaKklMi HOHHOTO OOMEHa
(oOpa3oBaHHEe oOcCaJKa, BbIIEIEHUE Ta3a, 00pa3oBaHHWE BOAbBI), ONBITOB, WJUIIOCTPUPYIOLIMX
IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMA (TOpeHHe, pEeaKLUu Ppas3sIoKEHUs,
COEJMHEHU ), PACIIO3HABAHNE HEOPTraHUYECKHUX BEIECTB C TIOMOIIbI0 KAUeCTBEHHBIX PEAKLIU Ha
MOHBI, pEIICHNE HKCIIEPUMEHTAIbHBIX 3a4a4.

HemeraJjuibl 1 MX COeJUHEHUS.

OOmrast xapakTtepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIE
creneHu okuciaeHusa. CTpoeHue W (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TaJIOTEHOB.
XvMHYEeCKHEe CBOHCTBA Ha IMpUMEpe XJopa (B3aUMOJECHCTBHE C METaljJaMH, HeMeTalllaMH,
menoyamu). XmopoBopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBrue XJ10pa U XJI0pOBOAOPO/Ia HAa OPTaHK3M YesoBeKka. BaxxkHelme Xmopusl
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U MX HAXOXJIEHHUE B IPUPO/IE.

OOmrast xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS.

Crpoenue u pu3NIeCKHe CBOMCTBA MPOCTHIX BEUIECTB - KUCIOPOIa U CEPBI. AJTOTPOITHBIC
MOIUGUKALMKM KHCIOpoJa M cepbl. XUMHUYECKue cBoicTBa cepbl. CepoBOAOPOA, CTpPOEHHE,
du3nueckne U XUMHUYECKre cBoWcTBA. OKCHUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIIOB.
CepHas KucioTa, (puU3MUecCKue M XMMUYECKHE CBOMCTBa (0OIIME KaK IMpeICcTaBUTENs Kiacca
KUCIOT U crienrpudeckne). XUMUYECKHEe PEaKIiH, JIeKaIlie B OCHOBE TPOMBIIIUIEHHOTO cItocoba
nojy4yeHus: cepHor Kucnotsl. [Ipumenenue. Conu cepHO KUCIIOTHI, KAYECTBEHHAs! peakiys Ha
cynbdar-uoH. HaxoxaeHue cepbl M €€ COCOTUHEHHWH B MpHpoJe. XUMHUYECKOE 3arpsizHEHHE
OKpYy’Kalolled cpeasl COEJUHEHUSMHU cepbl (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3JyXa U
BOJIOEMOB), CITOCOOBI €T0 TTPEI0TBPAICHUSI.

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

A30T, pacnpocTpaHeHue B NpUpoJe, pu3nueckrue u XumMuueckue cpoiicrsa. Kpyrosopor
a30Ta B MpHupojie. AMMHAK, ero (PU3NYeCKre U XMMUYECKHEe CBOMCTBA, TIOTYYEHUE U IPUMEHEHHE.
Conu amMmMoHuS, UX (pU3MYECKHe U XUMHUECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus
Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ TOJIydeHHe, (pu3uuecKkue M XMMUYECKHE CBOICTBa
(oOuMe kak IpefcTaBUTENs Kiacca KUCIOT U crneuugpudeckue). Vcnoab3oBaHMe HUTPATOB U
coJIeil aMMOHHS B KaYeCTBE MUHEPAIBHBIX yI00peHnH. XUMUYECKOe 3arpsi3HEHHE OKPYKatoei
Cpezbl COeIMHEHUSMHM a30Ta (KUCIIOTHBIE JJOXK/IU, 3arpsI3HEHUE BO3/1yXa, TOUYBHI U BOJIOEMOB).

®ocdop, ammorponHsie Moaudukamuu pochopa, GU3NIECKUE U XUMUYECKHE CBOMCTBA.
Oxkcua dochopa (V) u dhochopHas kuciaora, GU3HIECKUE U XUMUICCKHAE CBOMCTBA, IMOJTyUYEHHE.
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapakTepucTuka 3JeMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUS.

VYraepon, amnoTponHble MOAM(DUKALMYU, PACHPOCTpaHEHUE B NpUpoAe, (QU3HUECKue U
XUMHUYecKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupojge. Okcuasl yriepoja, ux
¢u3nyeckne M XUMHUYECKHE CBOWMCTBA, JIECWCTBUE HA JKHUBBIE OPraHU3MBI, IMOJIY4YE€HHE U
IpUMEHEHHE. DKOJIOTMYECKUE MpoOJeMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa
r7100aNbHOTO MOTEMJICHNsT KIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YroapHas KHUCIOTa M €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOOHaT-HOHBIL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM
XO3HCTBE.

IlepBoHauyanbHble MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAK O COCJUHEHHUSAX Yriepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, TIULEPHH, YKCYCHas KUuciioTa). [[pupogHple ICTOYHUKHI
YTJI€BOOPOAOB (YroJib, MPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MEepepadOTKH (OEH3HH), UX POJIb
B OBITY U IPOMBIIIJIEHHOCTH.

IToHATHE O OMONOrMYECKH Ba)KHBIX BEILIECTBAX: )KHUPaX, OeNKax, yrieBoJax - ¥ UX poJiv B
YKU3HU 4eJloBeKa. MareprallbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOWCTBa, MNOJIY4YEHHE M IPHUMEHEHHE.
Coenunenus kpeMHuss B npupone. OOume mnpexacraBieHuss o0 okcujae kpemuus (IV) u
KpeMHHEBOM kucioTre. CHUIMKaThl, UX UCHOJb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH.
Baxmweiimme CcTpoWTeNbHbIE MaTepHalbl: KEpaMHKa, CTEKJO, IIEMEHT, OETOH, >KelIe300eTOH.
[TpoOnembl 6€30MacHOro NCIOIB30BAHNS CTPOUTENIBHBIX MATEPHUAIOB B IIOBCEHEBHOM KHU3HHU.

XUMHUYECKUN HKCHEPUMEHT: HM3y4YeHHE OOpa3lloB HEOPTaHWYECKUX BEIECTB, CBOICTB
COJISTHOM KHUCIJIOTBI, NPOBEACHHE KAYEeCTBEHHBIX PEAKIMHA Ha XJIOPUI-UOHBI M HaONIOJEHHE
NPU3HAKOB HMX TMPOTEKAHMS, OIBITHI, OTpaXKaromue (QHU3MUECKHe W XUMHUYECKHE CBOMCTBa
TaJIoOTeHOB U UX COEIMHEHHH (BO3MOYKHO HCIOJb30BAHHE BUAECOMATEPHUAITIOB), O3HAKOMIIEHHUE C
oOpa3iaMu XJIOpuaA0B (TaTOTCHHUIOB), 03HAKOMIICHHE C O0pa3laMu Cepbl U €€ COCIUHEHUSIMU
(BO3MO’KHO HCII0JIb30BAaHKE BHIEOMAaTEPUAIIOB), HA0JIIOICHHE MTpoLiecca 00YyTIMBaHUs caxapa o
JICHCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, HW3y4YEHUE XUMUYECKHX CBOWCTB
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pa30aBIeHHON CepHOW KHUCIIOTHI, MPOBEJCHHE KAuYeCTBEHHOH peakIuu Ha cynb(paT-uoH U
HaOJIfO/IeHNe TPU3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3WYECKUMHU CBOWCTBAMH a30Ta,
docdopa 1 ux coenuHeHu (BO3MOKHO UCIOIB30BaHUE BUAEOMATEpUaIoB), 00pa3IiaMu a30THBIX
u (ochopHBIX YHOOpEeHHIA, TMONy4YCHHE, COOMpaHUe, PACIIO3HABAHWE WM W3YYECHHUE CBOMHCTB
aMMHuaKa, IpoBeJeHHEe KAaYeCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocdaT-uoH U U3yUYeHUeE
MPU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBHUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO
(BO3MOYKHO MCIOJB30BaHUE BHUIEOMATEPHAIIOB), U3YUCHUE MOJIENIel KPUCTAJUIMYECKUX PEIIETOK
anMasa, rpadura, Qymiepera, 03HAKOMIIEHHE C TIPOIECCOM aJICOPOITUU PACTBOPEHHBIX BEIIESCTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MIPOTHUBOTa3a, oJyuyeHHe, COOMpaHue, paclio3HaBaHUe U
M3y4YeHUE CBOWCTB YIJIEKHUCIOrO rasa, MPOBEJECHUE KAYECTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C NPOLyKIHUEH
CHUJIMKATHOW TMPOMBINIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad nmo Teme "BakHeliue
HEMETaJUIbl U UX COEUHEHUs" .

MeTa/uibl M UX COeIMHEHUSI.

OOmiasi XxapakTepuCTHKa XHUMHUYECKHX DSJIEMEHTOB - METa/lIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuoanueckoil cucteMe xuMuueckux anemeHtoB [[.M. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYeCcKas
peuieTka. DIEKTPOXUMUYECKUNU psAJl HampspKeHUH MeTauioB. Dusnmyeckue U XUMHUUECKHE
cBoiicTBa MeTaiyioB. OO1ue crnocoObl moiaydeHus: MeTaoB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[[lenounsle MeTawibl: mojoxkenue B [leprnonnueckoil cucTeMe XMMHYECKUX SJIEMEHTOB
J.1. MenaeneeBa, CTpO€HUE UX aTOMOB, HaXOXJeHHE B npupoae. Ousnyeckne U XUMUUECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[{erounO3eMenbHBIE METAUIBI MAarHuii M KajdbLMW: IosoxkeHue B llepuommueckoit
cucreMe xumuueckux anemeHToB JI.JMI. MeHnneneeBa, cTpoeHHE HX aTOMOB, HAXOXJICHHE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOWMCTBA MarHus W KaJblus. BaxkHelme coenruHEHUs
KaJbIus (OKCUI, TUIPOKCHU, cosin). JKEeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucteme XMMHYecKux saemeHToB J[.U.
MenpeneeBa, CTpO€HHE aTOMa, HaxOXJeHUe B npupoae. Ouznyeckne 1 XMMHUYECKUE CBOMCTBA
amroMUHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THJIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumuyeckux osnementos JI.U.
MenieneeBa, CTpOCHHE aTOMa, HaXOXJI€HHE B mpupoje. Ouznyueckre U XUMMHUYECKUE CBOMCTBA
xkene3a. Okcunbl, THAPOKCUIBI U conu conm kenesa (II) u sxenesa (I1I), ux cocras, cBOWCTBA H
MOJIyYEHHUE.

XUMUYECKUH DKCHEPUMEHT: O3HaKOMIJIEHHE C o0pa3llaMH METajlIoB U CIUIaBOB, HX
(GU3HYECKUMU  CBOWCTBAMH, W3Y4YCHHE pPE3yJbTAaTOB KOPPO3WU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHI€OMAaTEpUaIoB), 0COOEHHOCTEH B3aMMOCHCTBHS OKCHA KAIbLIMs U HATPHS C
BOJIOM (BO3MOXXHO HCIOJIb30BaHUE BHIEOMATEPHAIOB), UCCIEIOBAaHUE CBOMCTB KECTKOW BOJIBI,
mpolecca TOpPEeHHs Keje3a B KHUCIOpoAe (BO3MOXHO HCIOIb30BaHHE BHAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKIIMii Ha MOHBI (MAarHus, KaJblus, aTFOMUHUS, [UHKA,
xkenesa (II) u xenesa (I11), mequ (I1), HaGroAeHUE 1 ONTMCAHKE MTPOIECCOB OKPAITMBAHUS TUTAMEHHU
MOHAMU HATPUS, KIS U KaJblKs (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HCCIIEIOBAHUE
aM(pOTEepHBIX  CBOMCTB THAPOKCHAA ATIOMHUHHS M THIPOKCHAA IIMHKA, peEIIeHHe
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe "BakHelne MeTansl U UX coeIMHEHus" .

XuMHUS U OKPYsKAK0IIas cpeaa.

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

XuMudeckoe 3arpsa3HeHNe OKpYKaromiei cpeibl (peaenbHas JOMyCTUMasi KOHLIEHTPALUs
BemecTB (nanee - [1J1K). Poib XxumMun B penieHuu SKOJI0TUYECKUX TTPOOIeM.
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XUMUYECKUH SKCTIEpUMEHT: U3ydeHHe 00pa3lioB MaTepUalioB (CTEKIIO, CIIJIaBbl METAIIIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

MesknpeamMeTHble CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YUYEHUU XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
Yyepes3 UCIOJIb30BaHKE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSITHH, SIBISIONUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1Iue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HAyuHbIM (akT, THUMOTE3a, 3aKOH, TEOpHUs,
aHaJIN3, CUHTE3, KJIacCu(UKaIus, IePUOINIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBICHNE, TAPHUKOBLIN 3(PPeKT, TEXHOTOTUS, MaTepHAIIBI.

dusnka: marepus, aTroM, DdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, DIEKTPUYECKHIl 3apsl, MPOBOJHUKH, TOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITHYECKAs! PelleTKa, CIIaBbl, PU3NUEeCKe BETUUUHBL, €TUHUIIBI
U3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3Be3/1b1, COHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMa, MHUHEpaIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHBIE TMOPOJBL, TOJE3HBIE
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

2. IInanupyemble pe3yJibTaTbl 0CBOCHHS Yy4eOHOI0 MpeaMeTa

JInyHOCTHBIE:

JInuHOCTHBIE pE3yabTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOIO OOIIEro 0Opa30BaHMUs
JIOCTUTAIOTCS B X0/ie¢ 00YYeHHs] XMMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM J1eATEIHbHOCTH B
COOTBCTCTBHUHU C TPpaAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I COIMMOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIAMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALINN YUAIIUXCS.

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

ITaTtpuoTnyeckoe BocIUTAHHE:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJICIUK, ITOHHMMAaHHA 3HAUYCHHA XUMHYECKOMN HAayKH B JXXWU3HU COBPECMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJIETh TIOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 YCTpOWCTBE
Mupa 1 o0IIeCTBa;

I'paxnanckoe Bocnutanue:

MPEACTABICHUS O COIMAIBHBIX HOpPMax M IpaBUiaX MEXIWUYHOCTHBIX OTHOIIEHHH B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
HCCJIEIOBATENHCKOM, TBOPYECKOM U JPYTUX BHUIAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTU NPHU BBINIOJHCHUU y‘~I€6HBIX, IIO3HABAaTCIIbHBIX 3aJa4, BBIIIOJTHCHUU
XUMHYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YU€OHBIX MPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TIPOLIECCE ATOH y4eOHOH IesITEeNbHOCTH, TOTOBHOCTH OILIEHHUBATh CBOE
MOBEJICHUE U MOCTYNKU CBOMX TOBAPHIIEH € O3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MTOCIJIEICTBU ITOCTYIIKOB;

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

MHpPOBO33PEHUECKUX  IMPEJICTAaBICHUA O BEUIECTBE M  XMMHYECKOM  PEaKLHuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH WU COCTABIISIIOUIMX OCHOBY IS
NOHMMAaHHUS CYITHOCTH Hay4YHOUN KapTUHBI MUPA, IPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TPUPOBL, B3aUMOCBS3SIX UEIOBEKA C MPUPOJHON CPeAoid, O pOJIM XMMHUH B IMO3HAHUH
ATUX 3aKOHOMEPHOCTE;

[T0O3HABATEJIbHBIX MOTHBOB, HANPABICHHBIX Ha IOJYyYEHHWE HOBBIX 3HAHUM MO XUMHH,
H€O6XOI[I/IMBIX JIIsL 00BACHEHNS Ha6JIIOZ[a€MBIX mpoueccCcoB U HBHGHHfI;
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MO3HABATENbHOM, HH(OPMALIMOHHON M YHUTATEIbCKOW KYJIBTYphl, B TOM YHCII€ HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMM, CHPABOYHOM IJUTEPATypOH, MOCTYIHBIMU
TEXHUYECKUMU CPeACTBaMH HUH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K 00Yy4EHHIO U MO3HAHUIO, JTF0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTHU K
caM000pa30BaHMIO, TPOEKTHON M HCCIEI0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;

®opMHUpPOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHUsl LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 310pPOBBIO,
YCTAHOBKM Ha 3I0pOBBbIM 00pa3 JKU3HU, OCO3HAHMSA TIOCIEACTBUH W HENPUATHS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJIKOTOoJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJCHUS
IpaBuJI 0€30MaCHOCTH MTPU OOPALIEHNH C XMMUYECKUMU BEILIECTBAMU B OBITY M pealbHON JKU3HU;

TpyaoBoro BocniuraHus:

MHTepeca K MPaKTHYECKOMY U3y4eHHI0 Ipodeccuil U Tpya pa3InyHOro pojia, yBaXKeHHe
K TpyAy M pe3yibTaTaM TpPYAOBOM IEATEIbHOCTH, B TOM 4YHUCJIE€ Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHOIO BbIOOpPAa WHAMBHUIYAIbHOH TpPaeKTOPHU
IPOJIOIDKEHUS 00pa30BaHUSI C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW NMpOo(heCCHOHAIBHONW NEATEIbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATIBHOH cperie;

JKOJIOTHYEeCKOI0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11€7IECO00Pa3HOT0 OTHOMIEHHSI K IPUPO/IC KaK HCTOYHHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYLIECTBOBaHMs, MOHUMaHMs LIEHHOCTH 3J0pPOBOro M 0e30macHOro odpasa *KHU3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (HU3NYECKOMY U TICHXHUYECKOMY 37I0POBBIO,
OCO3HAHMsI LICHHOCTU COOJIIO/IEHHs IPaBUil 0€30I1aCHOT0 TOBEACHHUS MPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYyaLUAX, YIPOXKAIOLINX 3J0POBbIO U JKU3HU JIIOIEH;

CIOCOOHOCTH MPUMEHATh 3HAHUS, IMOJydaeMble MPHU U3YYEeHUM XUMUH, Ui peIIeHUs
3a71a4, CBSI3aHHBIX C OKPYXKAIOWIEH MNPUPOJHON CPENOM, MOBBIILICHUS YPOBHS 3KOJIOTHYECKON
KYJBTYpBl, OCO3HaHMS INI00ATBHOTIO XapaKTepa SKOJIOIMYECKHX MpoOaeM M MyTed MX peleHHs
IIOCPEJICTBOM METO0B XHUMMUH;

JKOJIOTMYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBATbCS MM B II03HABaTEIIBbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

MeTtanpeaMeTHbIE:

Osnadenue ynusepcanbHulMu NO3HABAMENbHOIMU OCUCTNEUAMIU:

Ba3oBbie Joruyeckue aeiicTreus:

YMEHHE UCIOJIb30BaTh IIPUEMBI JIOTUYECKOIO MBIIUICHUsS IIPU OCBOCHHMM 3HAHUM:
PACKpBIBATH CMBICT XUMHYECKHUX MOHATUH (BBIIENATh UX XapaKTepHbIe IPU3HAKH, yCTAaHABIUBATb
B3aUMOCBSI3b C JIPYTMMHU TOHSTHSMH), WCIOJB30BATh MOHATHUS IS OOBSICHEHHUS OTACITHHBIX
(axTOB U SBJIEHUH, BBIOMPAaTh OCHOBaHMS M KPUTEPUH JUTSI KIacCU(UKALIMN XUMUYECKHUX BEIIECTB
U XMMUYECKUX PEAKIUI, yCTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHBIE CBSI3U MEXIy OOBEKTaMHU
U3y4EHHsI, CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHUBHBIC, NEIYKTHBHBIE, [0 AHAJIOTUH),
IIPOBOJIUTH BBIBOJIbI U 3aKJIIOUECHUS;

YMEHHE NPUMEHATh B MPOLECCe MO3HAHUS MOHATHS (IIPEIMETHbIE U METalpeMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJETH, HCIOJb3yeMble B XUMHH, MpPeoOpa3OBHIBATH HIMPOKO
IpUMEHSeMble B XUMUU MOJIEIbHbBIE MPEICTABICHUS - XMMUUYECKHI 3HaK (CHMBOJI 3JIEMEHTA),
XUMH4eckass (GopMyla W ypaBHEHHE XHMHYECKOM peakluu - TpH pPEHIeHHH Yy4eOHO-
MIO3HABATEJIBHBIX  33/lad, C Y4YETOM OTHUX MOJEIBHBIX MPEICTaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YyYaeMBIX OOBEKTOB - XMMMUYECKHUX BEILIECTB U
XMMHUYECKHX DPEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YYaEMBIX NIPOLECCAX U SABJICHUSIX;

ba3oBbie nccienoBarebcKkue J1eHCTBUA:

YMEHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUsA, a
TaKKe B KadyecTBE OCHOBBI JUIsl (POPMHMPOBAHUS THIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;



NpuoOpeTeHNe OMbITa MO IJIAHHUPOBAHUIO, OPraHU3allMUd U TMPOBEACHUIO YUEHUYECKUX
IKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 X0JIOM IPOIecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOLIEHHS U BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MIPOCIaHHOM padoTe;

Pa6ora ¢ nndopmanmeii:

YMEHHE BEIOUpaTh, aHATM3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3ITUIHBIX BUJIOB
1 GOpM IPECTABICHUS, TOJIYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJSIpHAS TUTEpaTypa
XUMHUYECKOTO COJIepXKaHUs, CITPaBOYHBIE TOCcOOUs, pecypchl IHTepHEeTa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATH Pa3InIHBIC METOIBI U 3aMIPOCHI IIPH MIOUCKE U 0TOOpE HHPOPMAITUH H
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIMOJTHEHUS YU€OHBIX M MO3HABATEIbHBIX 3a7a4
OTIPE/ICIEHHOTO THIA, MPUOOPETeHHWE ONbITa B O0JIACTH HWCIOJB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIeHUE KYJIbTYpOl aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MOWCKOBBIX CHCTEM, CAaMOCTOSATEIHHO BBIOUPATH ONTUMAIBHYIO (OpMYy MpeAcTaBIICHUS
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/laydl HECJIOKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduky U ©X KOMOMHALIUAMU;

YMEHHE HCIOJIb30BaTh U aHAU3UPOBATh B MpoIllecce y4eOHOM W HCCIeA0BaTEIbCKOM
JESATEIILHOCTH HH(POPMAIIHIO O BIIUSHUU MTPOMBIIIJICHHOCTH, CEITbCKOTO X03SICTBA M TPaHCTIOPTA
Ha COCTOSIHHE OKPYXKAIOIIEeH MPUPOTHON CPeIbl;

Osnadenue yHu8epcaibHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU.

yMEHHE 3a/laBaTh BOMPOCH (B XoJe auanora W (WiIHM) IUCKYCCHM) TIO CYILECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS
peJIOKEHHON 3a/1auH;

NpUOOpEeTeHHEe  OMbITa  MPE3CHTAIlMH  PE3yJbTaTOB  BBINOJHEHUS  XUMHUYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpaTOPHOW pPabOTHl MO HUCCIIEOBAHUIO CBOWCTB
BEII[ECTB, YUEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOW €O  CBEpCTHHKAMU  MO3HABaTENbHOU WU
MCCJICIOBATEIILCKON NIeATEIHbHOCTH TPU PEHICHUH BO3HHUKAIOMIMX NPOOJieM HAa OCHOBE ydeTa
OoOIIMX WHTEPECOB U COIJIACOBAHUS MO3HUIMKA (00Cyx)aeHHs, oOMEeH MHEHHSIMH, "MO3TOBBIE
MITYpMBI", KOOPAMHAIIMSI COBMECTHBIX JIEHCTBUH, OTpe/IelIeHne KPUTEPUEB TI0 OIICHKE KauecTBa
BBITIOJITHCHHOW paOOTHI M IpyTHe);

Osnadenue yHugepcaibHbIMU pecyisamusHbIMU OeUCEUIMU:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh eI ACSITeTbHOCTH, MIIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITEIHLHOCTH, BBIOMPATH
Haubosee 3¢ deKTUBHBIE CIOCOOBI pelIeHNs YIEeOHBIX U TO3HABATENIbHBIX 3314, CAMOCTOSATEIHHO
COCTaBJIATH WJIK KOPPEKTHUPOBATH MPEITIOKEHHBINA AJITOPUTM JIEVUCTBUI ITPU BHITIOJIHEHUU 33 JaHHUI
C Y4eTOM IMOJIY4YEeHHs] HOBBIX 3HaHHM 00 H3yuyaeMbIX OOBEKTaX - BEIIECTBAX M PEAKIIHUSX,
OIICHUBATh COOTBETCTBUE TIOJyYEHHOTO PE3YIJIbTaTa 3asBICHHON 1EIH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IPEJiaraéMble B YCIOBUM 3a/IaHUM.

IpeamerHsbie:

8 KUIACC

pPacKphIBaTh CMBICT OCHOBHBIX XMUMHYECKHX TOHSATHUN: aTOM, MOJIEKYJIa, XUMUYECKHA
9JIEeMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAST aTOMHAsE W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JII XMMHUYECKOTO JJIEMEHTa B COEJAMHEHUHU, MOJIAPHBIA 00beM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPHUIIATEIHHOCTh, CTENICHh OKUCIICHHS, XHMHUYECKasI
peakiusi, Kiaccuukaus peakuui: peakluu COCTUHEHHS, pPEaKlUUu pas3lioKeHHUs, pPeaKinu
3aMEIIEHUs], PEaKIMd 0OMEHa, 9K30- U YHJIOTEPMHUUYECKUE PEaKIIUU, TeTIIOBOK d(hdekT peakiumy,
AIpO aTOMa, PJIEKTPOHHBIN CI0W aToMma, aTOMHasi OpOUTallb, paglyC aToMa, XUMUYECKas CBS3b,
MOJISIpHAsl W HETOJISIPHAsT KOBAJCHTHAS CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (MPOLIeHTHAs! KOHIICHTPAIUs) B paCTBOPE;
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WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TMOHSTHI W TNPUMEHSATh 3TH
MOHSITHS IIPH ONMCAHUU BEILIECTB U X IIPEBPALCHMUI;

UCIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBICHUS (DOPMYIT BELIECTB M YPaBHEHUIA
XAMHYECKHUX PEaKIUi;

OTpEeENATh BaJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COEJAMHEHHUAX, CTEleHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPHHAIIC)KHOCTD BELIECTB K ONPEACICHHOMY
KJIacCy COeAMHEHWH 1o QopmynaMm, BHUJ XUMHYECKOW CBsI3M (KOBaJeHTHass W HOHHAas) B
HEOPraHMYECKUX COEIUHEHMUSIX;

packpbiBaTh cMmbich llepunonnueckoro 3akona [I.JMI. MenneneeBa: AeMOHCTpUpPOBATH
NOHMMAaHHE NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[lepnonnueckoii cucteme, 3aKOHOB COXPAaHEHHUS MACChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTapO, OMUCHIBATh U XapaKTEPU30BaTh TAOIMYHYIO POPMY
[Tepuoanyeckoit cucTeMbl XUMUUYECKUX JIEMEHTOB: pa3Iu4aTh MOHATHUS "TlIaBHas MoArpymnmna (A-
rpynna)’ u "nmoOounas moarpymmna (b-rpynma)’, manble u Oosblie NEPUOABI, COOTHOCHUTH
o0o3HavyeHus1, KOTopble UMeroTcs B Tabnuie "[lepuonuyeckas cucteMa XMMHYECKUX 3JIEMEHTOB
J.W1. MenpeneeBa" ¢ UnCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocTaB u 3apan sApa, 00IIee YUCIO SJIEKTPOHOB U pacHpe/IesieHre UX M0 SJIEKTPOHHBIM CIIOSIM);

KI1acCU(UIIUPOBATh XMMHUYECKHE SJIEMEHTHl, HEOPTaHMYECKHE BEUIECTBA, XUMHUYECKHE
peaxiuu (1o YUCIy ¥ COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEHIECTB pPa3IUYHBIX
KJIACCOB, MOATBEPK/asi ONMUCAHUE NMPUMEPAMU MOJIEKYJSIPHBIX YPAaBHEHHHM COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIii;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBHCUMOCTH OT MX KAauye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX MTPEBPALICHUI B pAa3JIMYHbBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEeMEHTa 1Mo (popMyJie COeAMHEHUS, MaCCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
MIPOBOJIUTH PACUEThl IO YPAaBHEHUIO XUMUYECKOM peaKInu;

IIPUMEHITh OCHOBHBIE OIEpPAllMU MBICIUTEIbHOW JAESITEIbHOCTH - AHAJINW3 U CHHTE3,
CpaBHEHHME, O000O0IIeHHe, CcHUCTeMaTH3alllio, KilacCU(UKAIMIO, BBISIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H - 1 U3yUEHUS CBOMCTB BEILLECTB U XUMUYECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHUS - HaONIOJEHUEe, H3MEpPEHHEe, MOIEIUPOBAHUE, DKCIHEPUMEHT
(peabHBIN U MBICTICHHBIN);

clie[oBaTh TMpaBUJiaM  TOJb30BAHHSA XUMHUYECKOW TMOCYIOoM H  J1abopaTOpHBIM
000py/10BaHUEM, a TAK)KE IIPaBHJIaM OOpaIeHMsI C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
M0 BBIMOJIHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJNYYEHHI0O M COOHpPaHUIO
ra3000pa3HbIX BEMIECTB (BOJOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMPEICICHHOM
MaccoBOM JOJEH pPACTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATh W IPOBOJUTH XUMHUYECKHE
HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MLIENOYEH M KHMCIOT C MOMOIIbIO MHAWKATOPOB
(makmyc, herondTanenH, METUIOPAHXK U IPyTHE).

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHATHI: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KaTHOH, AHUOH, IPOCTOE BEILIECTBO, CJOKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEBHOCTh, CTENEHb OKHUCICHHS, XWMHUYECKass pEaKUus, XUMUYECKas CBS3b,
TETUIOBON A(PQEKT peaKIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOp, dIEKTPOIUTHI, HEITIEKTPOIUTHI,
ANEKTPONUTHYECKAsT JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKoe
paBHOBecHe, 00paTUMbIe 1 HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIHO-BOCCTAHOBUTENILHBIC PEAKIINH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBIIEHHUE, aJUIOTPOMNUs, amM(pOTEpPHOCTb,
XUMHUYECKasl CBs3b (KOBAJEHTHAs, WMOHHAs, METAJUIMYECKas), KpPUCTAJUIMYECKas pelleTKa,
KOpPpO3Usl METAIOB, CILIAaBbl, CKOPOCTh XHWMHUYECKOW pEaKIUH, MPEIeiabHO JONyCTUMAas
koHueHrpauus [IJIK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX IOHSTHI W TNPUMEHSTh 3TH
HOHSTHS IIPH ONTMCAHUM BEIIECTB U X IIPEBPALLCHMI;
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UCIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUS (DOPMYIT BELIECTB M YPaBHEHUIA
XAMHYECKHUX PEaKIUii;

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

packpsiBaTh cMbica [lepuoanueckoro 3akona /.M. MenaeneeBa u 1IeMOHCTPUPOBAThH €TI0
MOHMMAaHHE: ONKCHIBATh M XapaKkTepu3oBaTh TabnauuHyro ¢opmy Ilepromndeckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jndyaTh MOHATUS "TiaBHas moarpymma (A-rpynma)" u "mobOodHas
noarpynna (b-rpymma)", maneie u 0OJbIIME MEPUOIBI, COOTHOCUTH 0003HAYEHHS, KOTOpHIE
UMEIOTCS B TICPUOJMYECKON TaOyHIle, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sipa, 00IIee YHUCII0 JIEKTPOHOB U paciipe/ie]IeHHe UX Mo
DJIEKTPOHHBIM CIIOSIM), OOBSICHATEH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB JIEMEHTOB U
UX COCIMHEHWI B Mpefesiax MajblX MEepUOAOB M TJABHBIX MOATPYIII C YYETOM CTPOEHHUS HMX
aTOMOB;

KJIacCU(UIUPOBATh XMUMHUYECKHUE SJEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHYECKHE
peaknuu (1Mo YMCIYy M COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P deKTy, mo
M3MEHEHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATE) O0IINE U CIISITU(UICCKUE XUMUIECKIE CBOMCTBA MPOCTHIX
Y CIIOKHBIX BELIECTB, MOJITBEPXKAasi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINiA;

COCTABJISITh YPAaBHEHUS 3JEKTPOJUTUYECKOW IUCCOLUMALNU KUCIOT, IIEJIOYEHd U COJeH,
MOJIHBIE W COKPAIICHHBIE YypaBHEHUs pEaKIMid HWOHHOTO OOMEHa, YpPaBHEHHS pPEaKIIHid,
MOATBEPKJIAIOIINX CYIIECTBOBAHUE TE€HETHMUECKOW CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMM MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (POopMyJie COSAMHEHHS, MaCCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
MIPOBOJIUTH PACUEThl IO YPAaBHEHUIO XUMUYECKOM peaKInu;

coONIoaTh TpaBWIA TIOJNH30BAaHUS XUMHUYECKOM TOCYIOW U JTaOOpaTOpHBIM
o0opy/oBaHuEM, a TaKXKe MpaBuiia 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU
M0 BBIMIOJIHEHUIO Ja0OPaTOPHBIX XHMHYECKHX OIBITOB [0 TMONYYCHHI0 M COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIMHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTeM XJIOPUAOPOMHI-, HMOAWUI-, KapOoHaT-, docdar-, cuIUKar-,
cynbdar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHS ¥  HOHB HM3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTaHMYECKUX BEILIECTB;

MPUMEHATh OCHOBHBIE OINEpaIlUU MBICIUTEILHON NEATETbHOCTH - aHAIU3 W CHUHTE3,
CpaBHEHHE, 0000I1IeHre, CUCTEMAaTHU3allNIO, BBISBIEHUE MPUUYUHHO-CIIEICTBEHHBIX CBSI3eH - AJs
M3Yy4YEHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUN, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS -
HaOII0/IeHUe, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).

3. TemaTu4eckoe NIaHNpPOBaHUe
Kuaace KoanuecTtBo Koan4yecTBO 4acoB B rojg HToro
4acoB B HeeJII0 Oobs3aTenbHast Yacrs,
4acThb ¢bopmupyemas
YYACTHHUKAMH
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o0pa3zoBaTe/IbHbIX
OTHOIIEHHUH
8 2 68 - 68
9 2 68 - 68
8 kimacc
Tema ypoka Koa-Bo 0P
n/n JacoB
(00s13a-
TeJbHasl
4acTh)
[Ipenmer xumuu. Ponb XUMHUM B JKU3HU 4e€JIOBEKAa. XUMHUS B 1 bubnnoreka
1. cucreme Hayk. Tena u BemecTBa. @PU3nyecKue CBOMCTBA BEILIECTB. HOK
ArperaTHoe COCTOSTHUE BEIIEeCTB.
IlonsTe o Merodax IIO3HAHMSA B XHUMHH. 1eJa U BeIIECTBA. 1
2. ®u3nyeckue CBOWCTBA BEIIECTB. ArperaTHo€ COCTOSHHUE
BCIIECTB.
[Tpaktuyeckas padora Nel «[IpaBuna paboTsl B aboparopuu U 1
3. MIPUEMBI OOpaIIeHHs C TA0OPATOPHBIM 000PYTOBAHHEM)
Uucteie BemecTBa U cMech. CIocoObI pa3iesieHus] CMECEH. 1
4,
IIpakTnueckass pabora 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 cI0KHBIE BEIIECTBA. 1 bubmnoreka
8. HOK
ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1
9.
3aKOH TMOCTOSHCTBAa COCTaBa BEIIECTB. XHUMHYecKass (opmyia. 1
10. BanenTHOCTE aTOMOB XUMHUUYECKUX DJIEMEHTOB.
OTtHocuTenbHast aToMHast Macca. OTHOCUTENbHASL MOJIEKYJIIpHas 1
11. Macca.
MaccoBast 10711 XUMHAYECKOI'0 2JIEMEHTA B COCTMHECHUH. 1
12.
KomuuectBo BemectBa. Mok, MosnsipHas Macca. 1
13.
dusnyeckrue 1 XUMHICCKHUE SBJICHUS. XUMHUUECKas PEeaKITusl. 1
14,
[Tpu3Haky U ycIoBUS MPOTEKAHUS XUMUUYECKHX PEAKIIHMA. 1
15.
3aKOH COXpaHEHHUs MACChl BEUIECTB. XMMUUYECKUE YPAaBHEHHUS. 1
16.
Boruucienust koiMuecTBa, Macchl BEIECTBA MO YPaBHEHUSM 1
17. XUMHYECKUX PEAKITUH.
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Knaccudukanus XUMHUYECKUX peakuui (coennHeHus,

18. | paznoxeHus, 3aMeIIeHus], 0OMEHa).
M.B. JloMOHOCOB — y4eHBI — »HIUKIONeAUCT. O000IIeHne 1
19. cucTeMaTH3als 3HaHUH.
KontponpHas pabora Nel mo teme: «BemiectBa u XuMHUYECKHE
20. peaKIum
Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — a5eMeHT u bubanoreka
21. | mpocroe BemecTtBo. O30H - awIOTpONHAs MOAH(PUKAIUS HOK
KHCIIOpOJIa.
dusznueckue M XUMHUYECKHE CBOMCTBA KHCIOpOoJa (peaxkiuu
22. okucaeHus, ropenue). [lonsarue 06 okcumax.
CriocoObI motyueHusI KHCIopo/a B 1adopaTopun U
23. MIPOMBIITICHHOCTH.
TermnoBoit 3¢pdekT XUMUYECKOW peakIHH, TePMOXUMHUYECKUE
24. | ypaBHEHUS, 3K30- U SHAOTEPMUYECKUE PEAKIINH.
TomnmBo: yromp u MeTaH. 3arps3HEHHE BO3[yXa, YCHIIECHUE
25. | mapHHKOBOTO 3¢ deKTa, pa3pylnieHrHe 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.
du3nyeckue U XUMUYECKUE CBOMCTBA Boaopoxaa. lIpumenenue,
28. CIIOCOOBI MOJTYyYCHHUS.
[ToHsiTHE O KHCIIOTAX U CONSIX.
29.
CriocoOsl MmosTydeHus KUCI0po/ia B 1a00paTOpUH.
30.
[Tpaktrueckas padora Ne4 mo teme: «llomydenne u coOupanue
31. | Bomoposa, M3y4eHHE €ro CBOMCTBY.
MosipHbIii 00beM ra30B, 3aK0OH ABOTAJIPO. bubnuoreka
32. HOK
Boruucnenuss oO0bema, KOJMYECTBA BEIIECTBA Ta3a IO €ro
33. | u3BeCTHOMY KOJIMYECTBY BEIECTBA MK 00BEMY.
Brruucienust 00eMOB ra3oB 10 YPaBHEHHIO PEaKI[MU Ha OCHOBE
34. 3aKO0HA 00BEMHBIX OTHOIIIEHUH T'a30B.
PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.
35.
CocrtaB 0OCHOBaHUH, MMOHATHE 00 MHIUKATOPAX.
36.
Boga xak pactBoputens. HacbllleHHbIE W HEHACHIIICHHbBIE
37. pactBopbl. MaccoBasi 10J1s1 BEHIECTBA B PaCTBOPE.
[TpakTrueckas padota Ne5 o teme: «lIpuroroBieHne pacTBOpOB
38. C OTIpPEJIJICHHOM MAacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBAY.
Kontponbras padora Ne2 o teme: «Kucmoposa. Bomoposa. Boga.»
39.
Knaccupukanuss  HeopraHmueckux  coeauHeHwid.  OKCHIBI. bubnnoreka
40. Knmaccudukanms  okcuaoB:  cojieoOpaszyromue  (OCHOBHEIE, [HOK

KHUCJIOTHBIE, amM(pOTepHBIC) u HEeCcoJIe00pa3yroIIue.
HomeHnkarypa OKCHIOB.
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41.

Ou3nyYeckue M XUMHUYECKHE CBOWMCTBAa OKCUIOB. [lomydenue
OKCHJIOB.

42.

OcHoBanmst.  Kiaccupukanusi ~ OCHOBaHHI:  IIEJIOYH U
HEpacTBOPHMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUH.

43.

Ou3nYecKue U XMMHUYECKHME CBOWCTBA OCHOBaHUW. [lomydeHne
OCHOBaHMM.

44,

Kucnotsl. Knaccuduxanus kucnot. HomeHnknaTypa KUCIOT.

45.

Ouznyeckue U XMMHUYECKHE CBOWMCTBA KUCIOT. Ps1 akTUBHOCTH
MetaiuioB H.H. bekerosa. [Tonydenue kucnor.

46.

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

47.

[TpakTruyeckas pabora Ne6. Pemenne sKkcriepiMEeHTAIBHBIX 33129
110 TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX COSAMHEHUI»

48.

I'enernyeckass CBs3b MEXIYy KjIacCaMd  HEOPTaHHMYECKUX
COETUHEHU.

49.

00600uIeHMe U cucTeMaTu3auus 3HaHuil no teMe: «OCHOBHEBIE
KJIACChI HEOPTAHMYECKUX COCTHMHCHUI

50.

Kontpomnbaas pabora Ne3 mo Tteme: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEAUHEHUIN

51.

[lepBble TONBITKH KIACCH(DUKAIMA XMMHYECKHX HIIEMEHTOB.
[TonaTne o Tpymmax CXOAHBIX OJJIEMEHTOB (ILIETOYHBIE H
IIET0YHO3EMENIbHBIE METAJUIbl, TaJlOTeHbl, WHEPTHBIE Ta3bl).
DneMeHThl, KOTOpble O00pa3yloT aM(OTepHble OKCHIBI H
THPOKCHJIBL.

52.

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX
snementoB  JI.M.  Menzaeneena. KopoTtkonepuonnas u
JUTAHHOIIEPUOAHAS bopMbI [Tepuonnueckoi CHCTEMBI
xuMudeckux saemenToB .M. Menaeneena.

53.

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

54.

Crpoenune atoMoB. CocTaB aTOMHBIX siep. M30Tomsb!.

55.

OnexTponbl. CTpoeHHE 3NEKTPOHHBIX 000JI0YE€K aTOMOB MEPBBIX
20 xumuueckux saeMmeHToB Ilepuomnueckon cuctemor .M.
Menneneena.

56.

XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa IO €ro MOJOXKEHUIO B
Ilepuognueckoit cucreme /[.M. MenneneeBa. 3akoHOMEPHOCTH
U3MEHEHMsI  pajuyca aTOMOB  XMMHUYECKHX  3JIEMEHTOB,
METaNIMYECKUX U HEMETAIUIMYECKHX CBOMCTB IIO rpymnmnamM "
nepuoiam.

57.

3nauenue [lepmoanueckoro 3akona u Ilepuoauyeckoil cucCTEMbI
XUMUYECKHUX AJIIEMEHTOB JJIsi pa3BUTHS Hayku U mpaktuku. [[.1.
MeHjieneeB - y4eHbIN U TpaXJaHuH.

38.

BHGKTpOOTpHHaTeJH)HOCTB aToMa XUMHYCCKHUX 5JICMCHTOB.

59.

MNonuag xumMmndeckasa cBiI3b.
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KoBanenTnas MnoJrsipHad XUMUUICCKas CBA3b.

60.
KoBasieHTHast HEMOJsIpHAs XUMUYECKasi CBSI3b. 1
61.
CrelneHb OKUCIICHUS. 1
62.
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE peaKIvu. [Tpomecchl 1
63. OKHCJICHUS U BOCCTAHOBJICHHS.
OKMCITUTEITH ¥ BOCCTAaHOBUTEIH. 1
64.
KontponbHas pabora Ned mo Teme: «CrtpoeHue aroma. 1
65. XuMuyeckas CBI3b»
O6oOmenne u cucremMarH3anus 3HAHWKA 3a Kypc 8 Kiacca. 1
66. Permrenue 3agau.
O6oOmienne u cucremMaTH3anus 3HAaHWNA 3a Kypc 8 Kiacca. 1
67. Permrenue 3agau.
O6oOmenne u cucremMaTH3anus 3HAHWKA 3a Kypc 8 Kiacca. 1
68. Perrenue 3agau.
9 knacc
Tema ypoka Koxa-Bo 0P
n/n 4acoB
(o0s13a-
TeJbHasl
4acTh)
[Tepuonuueckuii 3akoH. Ilepuogumyeckas cucreMa XHUMHYECKHX 1 bubnnoreka
1. anemenToB J[.U. MenneneeBa. CTpoeHre aTOMOB. HOK
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMHYECKUX DJICMEHTOB 1
2. MEPBLIX TPEX MEPHOJIOB, KaJIMs, KAJIbLUS U UX COCIUHEHHUH B
COOTBETCTBHUH C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommueckoi
CUCTEME U CTPOCHUEM HX aTOMOB.
Knaccudpukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. 1 bubmnoreka
3. XWUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM HOK
KJIacCaM HEOPTraHWYECKUX COCIWHEHUM, TEeHETUYecKas CBs3b
HEOPTraHUYECKHUX BEIIECTB.
CtpoeHune BemiecTBa: BHJAbl XHUMHUYECKOM  CBS3W. THIIBI 1
4, KPUCTAJUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THTIA KPUCTALTNIECKOMN PEIIETKH U BUIa XUMUYECKON CBS3H.
Kontponbras padora Nel o teme «IloBTopenue u yriryoieHue 1
5. 3HaHUI OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiiaccay
Knaccupukanuss XUMHYECKMX  peakiuid 10  Pa3InYHbIM 1 bubnnoreka
6. npu3HakaM (M0 YMCIYy M COCTaBy YYAacTBYIOIIUX B PEAKIIMHU HOK

BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO H3MEHEHUIO CTemeHel
OKHCJICHUSI XHMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTUIO KaTaju3aTopa). JK30- U SHIOTEPMHUECKHUE pPEaKIIHH,
TEPMOXHUMHUYECKHE YPABHEHUSI.
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[ToHsATHE O CKOPOCTH XMMHUYECKO# peakiuu. [Tonarue 06
00paTUMBIX U HEOOpATUMBIX XUMUYECKUX peakiusx. [loHsTue o
TOMOTEHHBIX U IFeTepOreHHbIX peakuuax. [lonsTue o karanmse.

IloussTHE 0 XMMHUYECKOM PaBHOBCCHH. (DaKTOpBI, BIUAOIIHEC HaA
CKOpPOCTHb XHUMHYECKOM p€akuu M IOJIOKCHHUEC XHUMHYCCKOI'O
PaBHOBCCHA.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, 3JIEKTPOHHBII
OanaHc OKHCIIUTENbHO-BOCCTAHOBUTEIbHON PEaKIMH.
CocraBiieHne ypaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ MCII0JIb30BAaHUEM METO/1a 3JIEKTPOHHOI 0 OanaHca.

10.

TeOpI/IH SHeKTpOHHTquCKOﬁ Jucconuanuu. :‘)J'IGKTpOJ'II/ITBI n
HEOJICKTPOJIUTHI. KaTI/IOHBI, aHUOHBI. MeXaHW3M JIHCCOIUAIIUI
BCHICCTB C Pa3JIMYHBIMHU BUAAMHU xuMHuyeckon cBsa3u. CreneHb
JUCCOoManu. CunbHBIE U cl1a0bIe SJICKTPOJINTHI.

1.

Peakiiun wnoHHOTO OOMEHA. YCIOBHUS TPOTEKAHUS PEAKIIHI
MOHHOTO OOMEHa, TMOJHbIE U COKpallleHHbIE MOHHBIC YPaBHEHUS
peaKIuid.

12.

XUMHUUECKHE  CBOMCTBA  KHCJIOT, OCHOBAaHMH B  CBETe
MIPEACTABICHUI 00 AJIEKTPOIUTHUCCKON JUCCOITUAIIAH.

13.

XWMHYECKUE CBOMCTBA COJIEM B CBETE IMpeJCTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOLIHAIIIH.

14.

Ilonstue o TuaApoOIn3eC coJIei.

15.

O0o0011IeHE ©W  CUCTEMaTH3allMsi  3HAHUM 1O  TEME:
«INEKTPOIUTHYECKAST JAUCCOLMANMS. XUMUYECKUE PEaKIuu B
pacTBopax».

16.

[Ipaktuueckass pabora Nel «PemieHne ->KCIEPUMEHTATIBHBIX
3aauy.

17.

Kontponbaas pab6ora Ne2 mo Teme: «DIEKTPOIUTHUCCKAS
JUCCOIMAIMsl. XMMUYECKHE PEAKIIMU B PACTBOpaXx.

18.

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTpPOCHHS
aTOMOB, XapakKTCPHBIC CTCICHU OKHUCJICHUA. CTpOGHI/Ie n
¢dbu3nueckue CBOWMCTBA MPOCTBIX BEIIECTB - TaJlOTEHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpUMeEpe Xjopa (B3aUMOJIEHCTBHE C
MeTaJlJIaMH, HEMETaJJIaMU, IeJI0YaMH).

19.

XmopoBogopoa. ConstHasi KHUCIIOTa, XUMUYECKHE CBOWCTBA,
MoJy4YeHue, npuMeHeHue. JleicTBue Xjaopa u XJI0poBOI0pOaa Ha
OpraHM3M 4ejoBeKa. BaxkHelmme XJIopuibl U X HaXOXKJICHHUE B
MIPUPOJIE.

20.

[Ipaktrueckas pabora Ne2 mo Tteme: «llomydeHune consTHOM
KHUCJIOTBI, U3yYEHUS €€ CBOKUCTBY.

21.

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

22.

O6mras xapakTepuctuka 3yeMeHToB VIA-rpynmnel. OcobeHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIE CTENICHU OKHCIICHUSI.

23.

CrpoeHue u pu3NIecKue CBOWCTBA IPOCTHIX BEIIECTB -
KHCIIOPO/Ia U Cepbl. AJUIOTPONHbIE MOIU(UKAIIMH KHCIOPOaa U
cepbl. XUMUYECKHE CBOWCTBA CEPBI.
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24.

CepoBoniopof, cTpoeHne, GU3NIecKrue 1 XUMUYECKHE CBOMCTBA.

25.

OKCI/II[BI CCPhI KaK MpCACTABUTCIIN KUCIIOTHBIX OKCHUIOB. CepHaa
KHCJIOTA, (bI/IBI/I‘IeCKI/Ie A XHMHYECKHE CBOMCTBA (O6H_[I/Ie Kak
MPCACTABUTECIIA KJIaCCa KUCIIOT U CHGHI/I(i)I/ILIeCKI/Ie).

26.

XUMUYECKHE peaklldd, JieXkallie B OCHOBE MPOMBIIUIEHHOTO
criocoba monydeHus: cepHoil kuciorel. [lpumenenue. Comm
CEepHOIl KHUCIIOTBI, KadyeCTBEHHAas peaklus Ha CyiIbpaT-HOH.
Haxoxnenne cepbl U €€ COCAUHEHUN B MPUPOAE. XUMHUECKOE
3arpsi3HEHUE  OKpYXAromlel Ccpeapl  COCIUHEHHUSIMH  Cepbl
(KUCTIOTHBIE TOK/IH, 3arPSI3HEHNUE BO3/TyXa U BOJOEMOB), CTIOCOOBI
€ro MpeJ0TBpaIICHHUS.

27.

Brrancnenune maccoBoit J0JIKM BbIXO/J(a ITPOJAYKTa PCAKIIHH.

28.

OO6mrast xapakTepuCcTUKa 3JIeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. A3OT,
pacnpocTpaHeHHe B Mpupone, (uU3MUecKkrue U XUMHYECKHE
ceoncTBa. Kpyrosopor a3ora B nnpupose.

29.

AMMI/IaK, €ro (1)I/ISI/I‘I€CKI/Ie U XUMHNYCCKHC CBOﬁCTBa, IMMOJIYYCHUC U
MPUMCHCHUC. Comun aMMOHUs, HX (1)I/I3I/I‘-I€CKI/I€ N XUMHNYCCKHEC
CBOﬁCTBa, IIPpUMCHCHUC. KauectBennas pe€aKuusd Ha HOHBbI
AMMOHUNA.

30.

[Tpaktuyeckas padora Ne3 mo Teme: «llomyuennme Ammuaxa,
U3YyYEHHE €r0 CBOMCTBY.

31.

A3OTHas KUCJIOTa, e MOJydeHHe, (U3HUECKhe M XUMHUYECKUE
cBoiicTBa (OOIIME Kak MPEJICTaBUTENS Kiacca KHCIOT |
crienu(uvecKue).

32.

Hcnonp30BaHne HUTPAaTOB M COJIEH AMMOHHUS B KAauecTBE
MHHEPaAIbHBIX yI00peHuit. XHUMHYECKOE 3arpsi3HEHUE
OKpY’Karolien cpelpl COeTUHEHUSAMHU a30Ta (KUCIOTHBIE J0XK[H,
3arpsi3HEHUE BO3/1yXa, HOYBbI U BOJOEMOB).

33.

docdop, ammorpornHble MogUupUKanuu hocdhopa, GuznIecKue u
xumuyeckue cpoiictBa. Oxcun dochopa (V) m dochopHas
KHCIIOTA, QU3HUYECKUE U XUMUICCKUE CBOWCTBA, MOJTYICHHE.

34.

Hcnons3oBanue GpocdharoB B KaueCTBE MUHEPATbHBIX YI0OPEHHUI.
3arpsizHeHue IpUPOTHON cpebl hochaTamu.

35.

O6mras xapaktepuctuka 3yeMeHToB [VA-rpynmnel. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCICHUS. YTIepos,
QIJIOTPOTIHBIE MOAM(HKAIIMN, PACIPOCTpAHEHHE B TPUPOJIE,
dbu3nuecKkne U XUMHUYECKHE CBOWMCTBA. Ancopoums. KpyroBopot

yriaepoja B MPUPOJE.

36.

Oxcuapl yraepona, ux (U3NYECKHEe W XUMHUYECKHE CBOWCTBA,
NEHUCTBUE HAa KUBBIE OPraHM3MBbl, IOJYYEHUE U TIPUMEHEHUE.
DKosorndeckue MpoOIeMbl, CBSI3aHHBIE C OKCHIOM YIJIepoja
(IV), runore3a rio6aibHOTO MOTEMJICHUS KIIMMaTa, MapHUKOBBII

s dekr.

37.

VYronbHas KUCIOTa U €€ COJH, WX (U3MUECKHE M XUMHUYECKHE
CBOICTBa, MMOJTy4eHUE U MpuMeHeHne. KadecTBeHHas peakuus Ha
KkapOoHaT-moHBL. Vcnonap3oBaHne KapOOHATOB B OBITY, MEJUIIMHE,
POMBIIUIEHHOCTH M CEIILCKOM XO3SHCTBE.
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38.

IIpakTnueckas pabora Ned no teme «llomyuenue yriekucioro
ra3a. KayectBeHHast peakiiysi Ha KapOOHAT-HOH).

39.

[TepBoHaYaNbHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O
COCJIMHEHUSIX yriiepoja (MeTaH, 3TaH, dTHJICH, alleTUJICH, 3TaHOJI,
TIIMIEPUH, yKCYCHas  Kuciorta). llpupomHbie  MCTOYHUKH
YIII€BOAOPOAOB (Yroiib, MPUPOTHBIN a3, HEPTH), MPOAYKTHI HX
nepepaboTku (OCH3UH), X POJIb B OBITY M MPOMBIITUICHHOCTH.

40.

[TonsiTHe 0 OGMONMOTUYECKHN Ba)KHBIX BEIIECTBAX: KHpax, Oenkax,
YIJIEBOAAX - W HUX POJIA B JKM3HHM YeEIOBEKa. MarepuanbHOe
€MHCTBO OPraHNYECKUX U HEOPTAHNYECKUX COCTUHEHUN.

41.

Kpemuuii, ero pusndeckre 1 XMMHYECKHAE CBONCTBA, MOJydeHHE
u npumeHenune. CoequHEHUs KpeMmHHs B mpupojae. OOme
npeacraBieHus 00 okcuae kpemuus (IV) 1 kpeMHUEBOM KHCITOTE.
Cunukatbl, WX  HCIOJB30BaHHE B  OBITY, MEJHIIUHE,
MPOMBIIIJICHHOCTH. Ba)kHeWIne CTPOUTEIbHBIE MaTepHaIbI:
KepaMHuKa, CTEKJI0, IIeMEeHT, OeTOH, Xkene300eToH. [Ipoliembl
0€30MMacHOTO HCIIOJIb30BAHUS CTPOMTEIBHBIX MaTepHalioB B
MTOBCETHEBHOM KH3HH.

42.

[TpakTrueckas padota Ne5. Pemenne skcriepuMeHTAIBHBIX 3a1a4
1o TeMe «BakHenie HeMeTauIbl KX COCTUHEHUS.

43.

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

44,

OOmiast XxapakTepUCTHKa XMMHUYECKHX 3JIEMEHTOB — METaJlIOB.
Meramnueckass CBA3b U METANIMYECKas KPHUCTAILINYECKAs
penieTka. PU3MYECKUE CBOMCTBA METAJIOB.

45.

XWUMHUYECKUE CBOMCTBA METAUIOB. OJIEKTPOXUMHUYECKUN Pl
HaIPsHKEHUS METAJUIOB.

46.

OoOmrre crocoObl moyueHus: MertawioB. CriiaBsl (cTanb, 9yTryH,
TIOpAIOMUHAN, OpoOH3a) W WX NpPHMEHEHHEe B OBITY U
MIPOMBITIIICHHOCTH.

47.

[ToHsATHE O KOPPO3UH METAJIIOB, OCHOBHBIC CITOCOOBI 3aIIUThI HX
OT KOPPO3HHU.

bubmmoreka
[HOK

48.

[lenounble MeTamibl: mosiokeHue B llepuogmueckoit cucreme
xuMH4ecKkux aemeHToB [[.1. MenaeneeBa, CTpoeHHE UX aTOMOB,
HaxoXJieHue B npupoje. Pusnueckue U XMMHUYECKHE CBOWCTBA
(Ha mpuMepe HaTpuUs U KaJusl).

49.

OKcuabl ¥ THAPOKCUABI HATpUs U Kanus. [ [puMeHeHne meI0uHbIX
METAJUIOB U UX COETUHEHUN.

50.

Illen1oyno3eMenbHBIC METAJIIbl MATHUN M KAJTBIIHK: ITOJIOKEHUE B
[lepuonnueckot  cucreme XuUMHYECKUX dnemeHToB J[.U.
MenpeneeBa, CTPOCHHUE HMX aTOMOB, HaXOXICHUE B TPHUPOJIE.
duznyeckre 1 XUMHUUECKHE CBOMCTBA MarHus M KaJILITHS.

51.

Baxueitmme coequHeHus Kaiblus (OKCUI, TUAPOKCHI, COJIN).

52.

O06001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM.

53.

XecTkocTb BOJBI U CLIOCOOBI €€ YCTPaHEHUS.

54.

[Ipaktrueckass pabora Ne6 1o Teme: <«OKecTKOCTh BOIBI |
CTIOCOOBI €€ YCTPaHEHUSD).
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AmoMuHui: nosnoxenue B [lepnoanueckoil cucreMe XuMHYECKUX 1

55. anementoB /.M. MenzeneeBa, CTpoeHUE aToMa, HAXOXJICHUE B
npupojie. Pu3nyeckre U XMMUYECKHE CBOWCTBA AIFOMUHUS.
AmMpoTepHbIe CBONCTBA OKCH/Ia U TUIPOKCHIA ATFOMUHHSL. 1

56.

Kenezo: nonoxkenne B Ileproanyueckoil cucTeMe XUMHYECKHX 1

57. anemeHntoB /.M. MenzeneeBa, CTpoeHUE aTOMa, HAXOXKJICHUE B
npupojae. Puzndeckue U XUMHUUECKHe CBOIMCTBA JKeJe3a.

Oxcuipl, THIPOKCUIBI U conu coyn xkene3a (I1) u xxenesa (II1), ux 1

58. | cocraB, CBOMCTBA U NOJyYEHHUE.

O06001IeHrEe ¥ cUCTEMAaTU3alUs 3HAHUI. 1

59.

[TpakTrueckas padota Ne7. Pemenne skcriepuMeHTAIBHBIX 3a1a4 1

60. 1o Teme «BakHeillre MeTaJlsibl U UX COCTMHECHHUS
Boruucienust mo ypaBHEHHUSIM XUMHYECKUX PEAKINH, €CId OAUH 1

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

O0001IeHre U cucTeMaTh3alus 3HaHUHU o Teme: «BakHeiue 1

62. METaJUIbl U UX COCJTUHEHUS.

Kontponbnas padora Ned mo teme: «BakHeume MeTauibl B UX 1

63. COCJIMHECHHUS.

BemectBa m Marepuanibl B MOBCEJHEBHOM JKU3HU YEIIOBEKA. 1

64. be3onacHoe ucnonp30BaHME BEIIECTB M XMMUYECKUX PEaKIMil B
ObITy. [lepBasi mOMOIIH MPU XUMHUIECKUX 0JKOTAX U OTPABJICHUSX.
XuMu4eckoe 3arps3HeHHe OKpYy)Karolleld cpefsl. (MpenerabHas 1

65. JonycTUMas KOHIIeHTpatus BemecTs (nanee - [1J1K).

Ponb xumMun B perieHnn SKOJIOrMYECKUX MpoOIeM. 1

66.

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

67. Permrenue 3agau.

OO6oOmenne u cucremMaru3anus 3HaHWNA 3a Kypc 9 Kiacca. 1

68. Permrenue 3agau.

4. IlpoBepsieMble TPeOOBAHUS K Pe3yJbTATaM OCBOEHHMSI OCHOBHOI 00pa3oBaTebHOM

NPOrpamMMbl

8 KUIIACC

Konx mposepsiemoro pesynbprarta [IpoBepsieMble TTpeAMETHBIE PE3YJIbTAThl OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHus

1 ITo teme: «IlepBoHaUanbHbBIE XUMUYECKUE TTOHSATHS

1.1 pacKpbIBaTb CMBICI OCHOBHBIX XHMHMUYECKUX TOHSTHI: aToM, MOJIEKYJa,
XUMHYECKMM 3JEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJIHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs W MOJEKYJspHas Macca, KOJIHMYEeCTBO
BEIIECTBAa, MOJIb, MOJISIpDHAs Macca, mMaccoBas [J0JI1 XMMHYECKOI'O 3JEMEHTAa B COEAMHEHUH,
MOJIIPHBIA O00BEM, XUMHYECKas peakius, KiacCH(PHUKAIUS peakiuii: PeakIuu COCAUHCHUS,
peaKIMu pa3joKeHUs, PeaKIMu 3aMEIICHHs, PeaKIuu OOMeHa, 3K30- U SHIOTCPMHUUECKHE
peakiuu, TerioBoW 3(QEKT peakuuu, pacTBOp, MaccoBas JOJisi BemiecTBa (TPOLIEHTHAsS
KOHIICHTpAIlKs) B paCTBOPE

1.2 unmmocTpupoBaTh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MTOHATUN U IPUMEHATH 3TH
MOHATHUS MIPU ONMCAHUY BEIIECTB U UX NMPEBPALICHUN
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1.3  ucnonp30BaTh XUMHUYECKYIO CHUMBOJHKY JJISI COCTaBICHUS (OPMYIN BEIIECTB U
ypaBHEHUN XUMHYECKUX PEAKIUI

1.4  packpbIBaTh CMBICI 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MIOCTOSIHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aKoHa ABOTapo

1.5  ompenensiTh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX

1.6  xnaccuuIMpPOBaTH XUMUYECKHE PEAKIIUHU (I10 YHUCITY U COCTaBy y4acTBYIOLIUX B
PEaKIIMK BEIIECTB, MO TEIIIOBOMY 3D PeKTy)

1.7  BBIYUCHATH OTHOCHUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8  BBIYUCIATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (opMyIie CoeTUHEHNUS,

1.9  BBIYUCHIATH MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE

1.10 TmpuUMEHATH eCTEeCTBEHHOHAY4YHbIE METO/IbI TO3HAHUS — HAOIIOIEHUE, U3MEPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (pPEeasIbHbI U MBICIICHHBIN )

2 ITo Teme: «BaxkHeime MpeacTaBUTENN HEOPTAHUYECKUX BEIIECTBY

2.1  packpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHUI: OKCU/I, KUCIIOTA, OCHOBAHHUE,
COJlb

2.2 omnpeaensATh NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH T10
dbopmynam

2.3 ximaccu(uurMpoBaTh HEOPraHUYECKHE BEIIECTBA

2.4  xapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMUYECKUE CBONCTBA BEIECTB PA3TUIHBIX
KJIACCOB, TNMOATBEPXkAasl ONMHMCAHWE NMPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XAMHYECKHUX peaKui

2.5  IporHo3upoBaTh CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTABA,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSAX

2.6 crnemoBaTh MpaBWJIaM TOJIb30BAHUS XHMHUYECKOH TMOCYI0M U J1ab0paTOpHBIM
00opy/oBaHuEM, a TaKKe MIPaBHIaM OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIUSIMU
M0 BBIMOJHEHUIO J1a0OPaTOPHBIX XHMHUYECKHUX OIBITOB [0 TMOJNYYEHHI0O M COOHpaHUIo
ra3oo0pa3HbIX BELIECTB (BOAOPOJA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C ONMpeneaEHHON
MaccoBOM JI0Jeil pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XHMHUYECKHE
9KCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIbIO MHAUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHK U JPYTUE)

2.7 TpoBOAMUTH PAcuU€Thl MO YPABHEHUIO XUMUYECKOU peaKuu

3 [To teme: «llepumomuueckuii 3akoH u Ilepumonmyeckass cucTeMa XUMHYECKUX
anementoB JI. . MenneneeBa. CrtpoeHue aTomMoB. XuMuueckas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN»

3.1  packpbIBaTh CMBICJI OCHOBHBIX XUMHUUYECKUX MOHATHH: SAPO aTOMa, dJIEKTPOHHBII
CJION aToMa, aToMHasi opOuTallb, pajnyc aToMa, XMMHYECKasl CBSA3b, MOJSIPHAS W HETOJsIpHAas
KOBaJIEHTHAsl CBS3b, AJIEKTPOOTPHUILIATEIBHOCTh, UOHHAS CBSI3b, MOH, KaTHOH, aHUOH, CTEIEHb
OKHCJIEHHUS

3.2  xnaccupummpoBaTh XUMUIECKHE SJICMCHTHI

3.3  omnmceIBaTh M XapakTepu3oBaTh TabmuuHyo ¢opmy llepmomuueckoit cucrembl
XUMUYECKUX 3JIEMEHTOB: PA3INyYaTh MOHATHUS «TJIaBHAs MOArpymnma (Arpyrma)» U «modouHas
noarpynna (brpymma)y, «manbie» u «00IbIIIe» MePHOIbI

34  packpeiBath  cMbicn  Ilepumonumueckoro  3akona  JI.W1.  Mengeneena:
JEMOHCTPUPOBATH MOHUMAaHHUE MTEPUOTUIECKON 3aBUCIMOCTHU CBOMCTB XMMHUYECKHX DJIEMEHTOB OT
ux nonoxenus B [lepuoauyeckoii cucteme

3.5  cooTHOCUTh 0003HauYeHHs, KOTOpble HMeroTcs B Tabnune «llepuonnueckas
cuctemMa xumMuueckux sneMeHnToB JI.11. MeHeneeBay ¢ YNCIOBBIMHU XapaKTEPUCTHKAMU CTPOCHUS
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aTOMOB XHMHMYECKHX DJEMEHTOB (COCTaB W 3apsi sjapa, oOOIIee YHCIO DJIEKTPOHOB H
pacrpezieieHue UX MO0 3JIEKTPOHHBIM CIOSM)

3.6  ompenensaTh CTENEHb OKUCIICHHUS YJIEMEHTOB B OMHAPHBIX COSTMHEHUAX

3.7  ompenensTh BUA XUMHUYECKOH CBsI3U (KOBaJIEHTHAs U MOHHASA) B HEOPTaHUYECKUX
COETMHEHUSX

9 KJIIACC

Konx mposepsiemoro pe3yinbprara [IpoBepsiemble TTpeAMETHBIE PE3yJIbTAaThl OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs

1 [To Teme: «BeniecTBO 1 XUMHUYECKas! PEAKLIUS

1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHUH: PacTBOP, 3JIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, JJEKTPOJIUTUYECKAS TUCCOLMAIMS, PEaKIMd MOHHOTO OOMEHa, KaTaluzarop,
XUMHYECKOE paBHOBECHE, oOpaTumbie u HeoOpaTuMble peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE PEAKIUU, OKHCIHUTEIb, BOCCTAHOBUTENb, OKHUCICHUE H
BOCCTaHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTh, XWMHYECKash CBs3b (KOBAJECHTHAs, HOHHAs,
MeTaJIJINYecKast), KpUCTAJUIMYECKas PeIETKa, CIUIaBbl, CKOPOCTh XMMHUYECKON peakInu

1.2 wimocTpupoBaTh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATUN U IPUMEHATD 3TH
MOHSITHSI IIPH ONTMCAHUM BEILIECTB ¥ X MPEBPALCHUI

1.3 COCTABJISITh YPaBHEHHUsI IJIEKTPOJUTUYECKON JMCCOLMALMM KHUCIIOT, LIEI0YeHd U
COJICH, TIOJTHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKkIuii HOHHOTO OOMeHa

1.4  packpsiBaTh CYILIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit
MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa dTHX PeaKuit

1.5 IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

2 ITo Temam: «HemeTamibl 1 ux coegnHeHUs» U «MeTauibl U UX COCTUHEHUS

2.1 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U CelMPUUIECKHe XUMUYECKUE CBOICTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONUCAHUE NMPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUYECKUX PEaKLIUM

2.2 COCTaBIATh  YpaBHEHUs  peaklUMi, MOATBEPKIAIOIIMUX  CYIIECTBOBaHUE
TEHETUYECKOM CBSA3M MEXIY BEIIECTBAMH PA3JINYHBIX KJIACCOB

2.3 IIPOTHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX NIPEBPAILECHUN B PA3JINYHBIX YCIOBUSIX

2.4  crnemoBaTh MpaBWJIaM TMOJI30BAHUS XHMHUYECKOH TMOCYI0M U J1ab0paTOpHBIM
00opy/0BaHuEM, a TaKKe MIPaBHIaM OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIUSIMU
[0 BBINOJIHEHUIO JTA0OPATOPHBIX XHWMHUYECKHX OIBITOB MO TOJIYYCHHIO U COOMPaHHUIO
ra3000pa3HBIX BEUIECTB (aAMMHUAKa M YIIIEKHCIOTO Ta3a)

2.5  TOpoBOAMTH peakUWu, MOJATBEPXKIAIOUINE KadeCTBEHHBIH COCTAaB Ppa3IUYHbIX
BEIIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOpUI-, OpoMuI, Hoau, KapOoHar, pocdar, cummkar,
cynbdar, THAPOKCUINOHBI, KATHOHBI AaMMOHUS, HOHBI H3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIHE B
BOJ/IHBIX pacTBOpax HEOPraHMUYECKUX BEIIECTB

3 ITo Teme: «Xumus 1 OKpyKaromas cpeaa»

3.1 pacKpbIBaTh CMBICII OCHOBHBIX XxuMuueckux noHsatuii: 111K BemecTsa; koppo3us
METaJUIOB

3.2  NpUMEHATh OCHOBHBIE ONEPAI[UU MBICIUTEIBHOMN AESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMAaTH3AINIO, BBISIBICHNE TPUYNHHO-CIICACTBEHHBIX CBA3CH — LIS
M3Yy4YEHUsl CBOMCTB BELIECTB U XUMHUYECKUX PEAKIMI; €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH )

5. IIpoBepsieMbie 3JIeMEHTbI COACPKAHUS
8 KUIIACC
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Kox  IIpoBepsieMblii 31EMEHT COEpHKAHUS

1 [lepBoHavabHBIE XUMUYECKHE TOHATHUSA

1.1 [Ipeamet xumun. Poap XUMHUH B )KM3HHU YeJIOBEKa. XMMUS B CUCTEME HayK. Tena u
BelecTBa. Pu3nuecKkue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEILIECTB

1.2 Tlonarue o MeroAax Mo3HaHUS B XUMUHU. UucThle BemiecTBa M cMecH. CrocoOsl
pazzieneHust cMecen

1.3 ATOMBI 1 MOJIEKYJIBbl. XMUMHUUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTble u cioXkHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4  Xwumuueckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAA aTOMHAast Macca. OTHOCUTENbHAS MOJIEKYJIpHas
Macca. MaccoBasi 1011 XUMUYECKOIO 3JIEMEHTA B COETMHEHUHT

1.5 KomnuectBo BemectBa. Mosib. Monsippas Macca. B3auMOCBSI3b  KOJIMUECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX E€AMHHUI[ BemecTBa. Pacdy€rel mo ¢opmynaM XUMHUYECKUX
COCIMHEHU N

1.6 ~ ®dusnyeckue U XUMUYECKHE BJICHUS. XUMUYECKas peaklus 1 €€ NpU3HaKu. 3aKOH
COXpaHEHHsI MacChl BEIIecTB. XUMUYecKne ypaBHeHHs. Kinaccupukanus XUMHYECKUX PeaKIii
(coenuHeHus, pa3oXKeHHs, 3aMelIeHuUsI, 0OMEHA)

1.7 XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW IMOCYAOW, ¢ IpaBUIIAMHU
paboThI B 1abOpaTOpuu U MpHUEMaMU OOpAIIEHHUs C JIAOOPAaTOPHBIM 000pPYTI0OBaHNEM, H3YyUCHUE U
onucaHue PU3NIECKUX CBOHCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOMIOICHHE (PH3UUECKUX
(nnaBieHME BOCKA, TastHUE JIbJa, paCTUpAaHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAIUs BOJIbI) U
XUMHUYECKHX (TOpPEHHME CBEYM, NMPOKAJIMBAHUE MEAHOM IPOBOJIOKH, B3aUMOJICHCTBUE MeNa C
KHUCTIOTOM) sIBIEHUM, HAONIOICHUE U ONMUCAaHUE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuuit
(paznmokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHAOM Oapus, paslioKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoeiicTBHe kene3a ¢ pactBopoMm comu Meau(Il),
U3Yy4eHHE CIOCOOOB pa3fiesieHrs cMeceil (C MOMOIIBI0 MarHuTa, (GUiIbTpOBaHHUE, BHIIAPUBAHUE,
TUCTHIUISAIMS, XpomaTorpadusi), TpoBeJeHHE OYMCTKH IOBAapEHHON coyid, HaAOMIOJeHHEe U
ONMCAHUE pEe3yJIbTAaTOB IMPOBEACHUS OIbITA, MJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MaccChl,
CO3/IaHHE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX)

2 BaxHelilne npeacTaBuTeN HEOPraHMYECKUX BEIIECTB

2.1 Bo3nyx — cmech razoB. CocrtaB Boznyxa. Kucinoponm — 3jneMeHT M mpocToe
BenlecTBo. Haxoxaenue kuciopoa B npupoje, Gu3nuecKkue U XuMUYecKue CBOMCTBa (peakiuu
ropenusi). Okcupl. [Ipumenenne kucinopoaa. CriocoObl OMydeHUs! KUCI0POoa B JIaDopaTOpUu U
npoMbIuieHHOCTH. KpyroBopot kucimopona B mpupoze. O30H — autoTporHas MOAH(PHUKAIHS
KHCII0poJia

2.2 TennoBoit A3pPeKT XMMUIECKON peakny, TEPMOXUMHUYECKUE YPAaBHEHHS, K30~ U
OHIOTEPMUYECKUE peakuuH. TOMIMBO: Yroib M MeETaH. 3arps3HEHHE BO3/]yXa, YCHIECHHE
NapHUKOBOTO P QeKTa, pa3pylieHne 030HOBOTO CIIOs

2.3 Bopmopoa — 3yieMeHT M IpocToe BellecTBo. HaxoxaeHue Bogopoja B MpPUPOJE,
(du3nveckre 1 XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI OTy4eHus. KucmoTsl u comu

2.4  MonspHsblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5 ®dusnueckue cBolicTBa BoAbl. Bosta kak pacrBopurens. PactBopsl. HacsieHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMocTh BeliecTB B Boje. MaccoBast 70s BelllecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B NMPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOAbl B mpupoje. 3arps3HEHUE NPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOJHBIX BOJ
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2.6  Knaccudukanus Heopranwdeckux coenuHeHuil. Oxcuasl.  Krnaccudukanus
OKCHJIOB: coJjieo0Opa3yronine (OCHOBHBIE, KUCJIOTHBIE, aM(OTepHbIE) U HecoleoOpa3yrolue.
Homenknarypa okcumoB. @u3ndeckue 1 XMMHYECKHe CBOMCTBa okcu10B. [lonydyeHne okcuaoB

2.7 OcHoBanus. Knaccudukarys oCHOBaHMIA: MIENTOYN U HEPACTBOPUMbBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. dusnueckue W XUMHUYECKHE CBOHCTBa ocHoBaHuil. [lomydenue
OCHOBaHUH

2.8 Kucnotel. Knaccudukamus kucnor. Homenkmarypa xucinor. dusnueckue u
XUMUYECKHE cBOWCTBa KUCHOT. Py aktuBHOCTH MeTaimoB H.H. bekerosa. [lonyueHnue kucnor

2.9 Comu. Homenkiarypa coseil. ®Pu3nyueckue W XUMHUYECKHE CBOWCTBA COJICH.
[Tonydenue coneit

2.10 T'enermyeckas cBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COCIUHEHHM

2.11  XumudecKkuil 3KCIIEPUMEHT: Ka4YECTBEHHOE OMPEeIeNICHNEe COJEPKaHUs KUCIOpoia
B BO3JyXe, IMOJy4yeHUue, coOupaHue, paclo3HaBaHWE U M3YYCHHE CBOWCTB KHUCIOpOA,
HaOJIOZICHUE B3aUMOJICUCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBHUS BO3HMKHOBEHUS U
npeKparieHus: ropeHus (rmoxapa), 03HaKOMJICHHE C 00pa3aMyi OKCHUJIOB U ONMCAaHUE UX CBOWCTB,
MoJlydeHue, coOupaHue, paclo3HaBaHWE W W3YYEHHWE CBOWCTB BoAoOpoja (TOpPEHHE),
B3auMojieiicTBue Bojiopoaa ¢ okcuioM Meau(1l) (Bo3aMOKHO MCIONBb30BaHNUE BUACOMATEPUATIOB),
HaOMroZieHue O00pa3lloB BEIHIECTB KOJIMYECTBOM | MoOJb, HCCIEAOBaHUE OCOOCHHOCTEU
pacTBOpEHHUs BEIIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C
onpeAeNéHHON MacCOBOM JOJIEN PaCTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBHE BOJbI C METAILIAMU
(HaTpueM U KaybIeM) (BO3MOXKHO UCIIOJIH30BaHNE BUIEOMATEPHAIIOB), ONpEIeJICHUE PACTBOPOB
KHCIIOT W IIeJoued C MOMOIIbI0 HHAMKATOPOB, HCCIEIO0BAaHUE OOpPa3I0B HEOPraHUYECKHUX
BEIIECTB Pa3jIMYHBIX KJACCOB, HAOIOJIEHUE M3MEHEHHs] OKpPacKM HHAMKATOPOB B PAcTBOpAx
KHUCTIOT U I1eoYei, n3yueHnue B3aumojeiicteus okcuaa menu(ll) ¢ pactBopom cepHOM KHUCTOTHI,
KUCIIOT C MeTajUlaMH, peaklIWi HeWTpalu3aluu, MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOT0 MeTaJlla APYTUM U3 PACTBOPA COJIU, PEIICHHE SKCIIEPUMEHTAIbHBIX 3314 10
TeMe «BajkHelre Ki1acchl HEOPraHMYECKUX COSTUHEHHI

3 HepI/IO,I[I/I‘IeCKI/Iﬁ 3daKOH U HepI/IOI[I/I‘IeCKaH CHUCTEMA XMUMHNUYCCKHUX 3JICMCHTOB Z[I/I
Menpaeneena. CTpoeHHe aromoB. Xumudeckas CBA3b. OKHCIMTEIHLHO-BOCCTAHOBUTCIBbHEIC
pe€aKuuu

3.1 [TepBble MOMBITKU KiIaccU(UKAIIMM XUMHUECKUX 3J1eMEeHTOB. [loHsATHE 0 rpymmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIC U HIETIOYHO3EMENIbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC T'a3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCHUIBI 1 THAPOKCHIBI

3.2  Ilepuonnueckuii 3akoH. Ilepuoguueckast cuctema xumuueckux snemeHTos JI.U.
MenneneeBa. Koporkonepuomnas W JUIMHHONEpHOAHAs ¢Gopmbl llepnoandeckoil CUCTEMBI
xumuueckux dnemeHTtoB .M. MenneneeBa. Ilepuonbl u rpynmnbl. DU3HYECKHA CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA

3.3 Crpoenue atomoB. CoctaB aToMHbIX siaep. M3orombl. Onextponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX IJIEMEHTOB [leprornueckoii CHCTEMBI
HAN. MenaeneeBa. XapakTepUCTHKA XHUMHYECKOrO 3JJIEMEHTAa [0 €ro IOJOXKEHUI0 B
ITepnonnueckoii cucreme .M. Menzaeneesa

3.4  3aKkOHOMEpPHOCTM U3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAIMYECKMX W HEMETAJIMYECKMX CBOMCTB IO TIpylnmaM U IepuojaMm. 3HaAuyeHue
[lepnonnueckoro 3akoHa u lleproanyeckol CUCTEMbl XMMUYECKHUX 3JIEMEHTOB JJI Pa3BUTHUSA
Hayku U npaktuku. .M. MenneneeB — yu€Hblll U rpakJaHUH

3.5 Xwumnueckas cBs3b. KoBasneHTHass (modsipHas W HEMOJSpHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAas CBS3b
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3.6  Crenenp oxucieHus. OKHUCIUTENTbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENN

3.7 XWMHYECKHUU OKCICPUMEHT: W3Yy4YCHHE O0O0pa3Ill0oB BEIIECTB METAJIOB |
HEMETAJJIOB, B3aMO/IECTBHE THPOKCH/IA IMHKA C PACTBOPAMH KHCIIOT U LIEJIOYEH, POBEICHNE
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX Peakiil (ropeHue,
pPEaKIuu Pa3ioKeHUs, COSTUHEHUS)

9 KJIACC
Kon  IIpoBepsemblil 25ieMEHT coAep KaHus
1 BemecTBo 1 xumudeckas peakuus. [loBropenue

1.1 [lepnonnueckuit 3akoH. Ilepuoauueckas cucreMa XuMuU4Yeckux 3yneMeHToB JI.1.
MenpneneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHM CBOMCTB XHWMHUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U HUX COCJUHEHUM B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB

1.2 CtpoeHue BelecTBa: BUIbl XUMUYECKOMN CBSI3U. TUIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKN U BUJIAa XUMUYECKOH CBS3H.
Knaccudukanus n HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB (MEKAYHAPOIHAS U TPUBUAIBHAs).
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIU4YHBIM KJacCcaM HEOPraHM4YECKUX
COCIMHEHUH, TEHETUYECKAsI CBSI3b HEOPTAaHUYECKUX BEIIECTB

1.3 Knaccudukanus XuMHUECKUX peakuil MO pa3iIMyHbIM MpHU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo M3MEHEHHIO CTEIeHeH
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB, 1O OOPaTUMOCTH, IO YYACTHIO KaTaim3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIUU, TEPMOXUMHUUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHMYECKOU
peakuuu

1.4  Tlonarue o0 oOpaTUMBIX M HEOOpPATUMBIX XUMHUYECKHX peakinusx. [lonarue o
TOMOTEHHBIX U TE€TepOreHHbIX peakuusax. [loHarne o xumuueckom paBHOBecHH. DakTOpHI,
BIIMSIONINE HA CKOPOCTh XMMHYECKOM peaKIuu U MOJ0KEHUE XUMHUECKOTO PABHOBECHS

1.5  OxucauTenbHO-BOCCTAaHOBUTEIbHBIE peakiuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHHE YpPaBHEHHM  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C HCIIOIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6  Teopust HNEKTPOJUTUYECKOM IUCCOLUALUU. DIJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karvonsl, aHnoHsl. MexaHU3M IUCCOIMAMU BEUIECTB C PA3IMYHBIMU BUJAAMH XWMHYECKOU
cBs3u. Cremnenp aucconmanuu. CuiabHBbIE W CIa0ble AJIEKTPONUTHL. Peakiiuu MOHHOrO oOMeHa.
VYcnoBus NpoTekaHus peakuil HOHHOTO OOMEHa, TIOJHbIE U COKpAIIEHHbIE MOHHBIE YPaBHEHUS
peaximii. CBOICTBa KUCIIOT, OCHOBAHUH U COJICH B CBETE MPEICTABICHUH 00 AIEKTPOIUTUIECKOM
nuccouranuu. KauectBeHHbIe peakiu Ha MOHBL. [loHsATHE O THAPOIM3E coei

1.7 XUMUYECKUN JKCHEPUMEHT: O3HAKOMIICHHE C MOJACISIMUA KPUCTALIAYECKUX
pemETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETAIOB (rpaduTa M ajamasa), CIOKHBIX
BEIIECTB (XJIOpHJAa HATpHUsl); UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKIUU OT
BO3/ICUCTBUS PA3NUYHBIX (DAKTOPOB; MCCIEAOBAHHE DIEKTPOMPOBOIHOCTH PACTBOPOB BEILIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, IiejJouyed W cosed  (BO3MOXKHO — HCIIOJIb30BAaHHE
BUJICOMaTEPHUAIIOB); MPOBEACHNUE ONBITOB, WJUIFOCTPUPYIOLUIUX MPU3HAKHU MPOTEKaHUs peakluit
HOHHOTO oOMeHa (oOpa3oBaHME OCa/JKa, BBIIEICHUE Ta3za, OOpa3OBaHHE BOBI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpeHue, peakuuu
pa3joXKeHUs, COEIUMHEHMs); pacro3HaBaHHME HEOPraHWYECKUX BEIIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKLUN HAa MOHBI;, pELICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4

2 Hemeranibl u ux coequHeHus

2.1 OO0Omas  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB —
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raJloreHoB. XHMHYECKHME CBOMCTBA Ha IpUMEpe XJopa (B3aUMOJEHCTBUE C METAJUIAMH,
HEeMeTalUlaMH, Ienoyamu). XiopoBopopod. ConsHas KuciaoTa, XHUMHUYECKHE CBOMWCTBA,
nojlyueHue, mpuMeHeHue. JleficTBMe XJopa W XJIOPOBOJOPOAA HAa OpraHU3M 4YelloBeKa.
BaxxHeiimure XJI10puapl ¥ UX HaX0XACHUE B IPUPOJIE

2.2 OO6mas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTeneHn okuciaeHus. CTpoenne u Gu3nyecKkue CBONCTBA MPOCTHIX BEIIECTB
— KUCJIOpOJa U cepbl. AJITOTPONHbIE MOAU(DUKAIIMN KUCIOPOa U cepbl. XMMHYECKHE CBOICTBA
ceppl. CepoBogopos, cTpoeHHe, (U3MYECKHe M XUMHYecKHe CBoiicTBa. OKCHUIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XUMHUYECKHE CBOWCTBA
(obmiue Kak MmpeacTaBUTeNs Kiiacca KUCIOT | crienuduyeckue). XuMUYecKHe peakiinu, Jiexaline
B OCHOBE MPOMBIIIJIEHHOTO crioco0a moiay4yeHus: cepHoil kucnotel. [Ipumenenue. Conu cepHOi
KHCJIOTHI, KaueCTBEHHAsi peakuus Ha cyiabdar-uoH. HaxoxxaeHue cepbl M €€ COeAMHEHHH B
npuposie. XUMHUUECKOE 3arpsA3HEHHE OKPYXAIOUIEH cpeibl COSAVMHEHMSIMM Cepbl (KUCIOTHBIE
JIOX/IM, 3arpsI3HEHHNE BO3/IyXa U BOZOEMOB), CIIOCOOBI €T0 MPEOTBPALCHHS

2.3 OOmas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCIeHHs. A30T, paclpoCcTpaHeHHE B MpUpoAe, (U3NYECKHE H
XUMHYeCKHe cBOMCTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHYECKUE
CBOWCTBA, MoJlydeHue 1 npuMenenue. Coian aMMOHHUS, UX (prU3HUYecKre 1 XUMHUECKIE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakivsi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IOJy4YeHHE,
¢u3nueckne M XMMHUYECKHE CBOiicTBa (0OmIMe Kak TpPEACTaBUTENs Kiacca KHUCIOT |
cnenuduyeckne). Mcnonb3oBaHHEe HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHU4YECKOe 3arpsi3HEHUE OKPYXKAIoIIeld cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIIH, 3arpsi3HeHHE BO3AyXa, TOUBBI M BOJOEMOB)

2.4  ®ocdop, amrorpomasie Momudukamuu (ochopa, puznyUeckne W XUMHYESCKUE
cBorictBa. Okcua docdopa(V) u dochopHas kuciaora, GU3NISCKUEC U XUMHUUYECKUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue GpochaToB B KauecTBE MUHEPATBHBIX yI00peHUi

2.5 OO6mas xapakrtepuctuka s1eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEMEHH OKHUCICHUA. YTJIEepOoH, aUIOTPONHBIE MOAU(UKAIINH,
pacrpocTpaHeHHe B MpHUpoje, pusnveckre U XUMHUYeckue cBoicTBa. AncopOrus. Kpyrosopor
yraepoaa B mpupoje. OKcuibl yriepoaa, ux Guandeckiue 1 XMMHUUECKUe CBOMCTBA, AeWCTBUE Ha
JKUBbIE OPraHU3MBbI, MOJIY4YEHHE M MpPUMEHEHHe. DKOJIOTMYECKHWE MpPOOJIEeMbl, CBSI3aHHBIE C
okcuaoM yraepoaa(IV); rumoreza riao0anbHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIA 3 QeKT.
VYronpHas kucinota W e€ coimu, MX (PHU3MUECKHe M XMMHUYECKHE CBOMCTBA, IOJNydeHHE H
npuMeHenne. KauecTBeHHast peakiysi Ha KapOoHaT-HOHBL. Vcronb3oBaHne KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEJICKOM XO035HCTBE

2.6  IlepBoHauanbHbIC MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHSIX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHoJl, INIMLIEPUH, YKCyCHas kucioTta). Mx cocra u
xuMu4yeckoe crpoeHue. [loHsATHE O OHMONOrMYECKH BaXKHBIX BEHIECTBAX: JKUPAX, OENKax,
yriaeBoJax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuaibHOE €JUHCTBO OPraHMYEeCKUX H
HEOPraHUYECKUX COCTMHEHUI

2.7  Kpewmnwuii, ero ¢pu3zndeckue 1 XMMUYECKHE CBOWCTBA, MOJYyYCHUE M MTPUMEHEHHE.
CoenureHus kpeMHus B ipupoie. O0mue npencrasieHus 00 okcuae kpemuusi(1V) u kpemaneBoOn
kucinote. CHIMKAThl, UX UCIIONB30BaHUE B OBITY, MEIUIIMHE, MPOMBINUIEHHOCTH. BaxHeiimme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, xene300eToH. I[Ipobmembl
0€30MMacHOT0 UCTOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU

2.8  XUMHYECKHI JKCHEPUMEHT: H3y4eHHE OOpa3I[0B HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCIJIOTBI; MPOBEICHNE KaUeCTBEHHBIX PEAKIINil Ha XJIOPUI-UOHBI U HAOII0IeHNE
NPU3HAKOB MX TMPOTEKAHUS; OIBITHI, OTpaXkarouue (U3MYecKkrue W XHUMHUYECKHE CBOWCTBA
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TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BH/IEOMATEPUANIOB); 03HAKOMIIEHHE C
oOpa3iamMu XJOpUAOB (TaJOTeHHIOB); O3HAKOMIICHHE C Oo0pa3lamMH cepbl U €€ COeIMHEHUSIMU
(BO3MOYHO HCTIOJIB30BaHKE BUIEOMATEPUAIIOB); HAOIIOAEHHE Mpoliecca O0YTIIMBaHUs caxapa Mol
NEICTBHEM  KOHIIGHTPHUPOBAaHHOW CEPHOM  KHUCJIOTBHI; HW3Y4YeHHE XHMHUYECKUX CBOWCTB
pa30aBIeHHON CepHOM KHUCIOTHI, NMPOBEJCHHE KAueCTBEHHOH peakiuu Ha cynb(paT-uoH u
HaOo/IeHue TpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3WYECKUMHU CBOMCTBAMH a30Ta,
docdopa 1 ux coenuHeHu (BO3MOKHO UCIOIB30BaHUE BUAEOMATEPUAIOB), 00pa3IiaMy a30THBIX
u (ochopHbIX yHOOpeHHMit; TOIy4YyeHHe, COOMpaHue, paclo3HaBaHHE M HU3YYEHHE CBOWCTB
aMMHaka; MpoBeJIeHue KayeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA U (ocdaT-MOH U U3ydeHUe
MPU3HAKOB WX MPOTEKaHHs, B3aWMOJICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEIbIO
(BO3MOHO MCMOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIENIeH KPUCTAIUTMUECKUX PEIIETOK
anMasa, rpaduTa, QysiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aJICOPOLIMU PaCTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa; ImojlyueHue, coOnpaHue, paclio3HaBaHue
U W3YyYeHHUE CBOWCTB YTJIEKHCIIOTO Ta3a; MpOBE/eHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT- H
CHWJIMKAT-UOHbl W HW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMS; O3HAKOMIICHHE C MPOAYKLHEH
CHJIMKAaTHOM IPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTANbHBIX 3a7au Mo TeMme «BaxHeilmue
HEMETaJUIbl U UX COCTUHEHUSD

3 Mertamibl U UX COCTUHEHUS

3.1 OO0mas xapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHMH UX
nonoxkeHus B [lepuoanueckoil cucteMe xuMuueckux anemeHtoB [[.M. MenaeneeBa u crpoeHust
atoMoB. CTpoeHue MeTaioB. MeTamnuyeckass CBsI3b M METaNIMYecKas KpHUCTAJUIMYecKas
pemmérka. DIeKTPOXUMUYECKUM psijl HANIPSKEHUH METaJIJIOB

3.2  dusuueckue U XMMHUYECKHE CBOWcTBa MeTayuioB. OOmiMe crocoObl MONydyeHus
MeTaisioB. [ToHsATHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uH. CrutaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIIEHHOCTH

3.3  Ilenounsle MeTauibl: TolokeHHe B Ileproguueckol cucTeMe XUMHUYECKHX
anemenToB J[.W. MenzeneeBa; cTpoeHHe UX aTOMOB; HaxOxkJaeHUE B mpupoze. Ouzndeckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUABI U TUIAPOKCUIBI HATPUS U KaJHsl.
[TprMeHeHne NIeTOYHbBIX METAIIJIOB U UX COSAMHEHUN

34 [IlenouHO3eMenbHbIC METAJIBI MAarHUM M KaJbliMii: TtosiokeHue B [leproanueckoit
cucteme xumuueckux snemeHToB J[.MI. MenzeneeBa; cTpoeHHE HMX aTOMOB; HAaXOXKIECHUE B
npupoje. Puznyueckue U XUMUYECKUE CBOMCTBA MarHusl W Kaiblivd. Baxneiimme coenuHeHus
KanbLus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUS

3.5 AmomuHui: nonoxxenue B [lepuoauueckoil cucreme xumuieckux snementon J1.1.
MenzeneeBa; cTpo€HUE aTOMa; HAXOXJAEHUE B npupozae. Puznueckne u XUMUYECKUE CBOMCTBA
amoMuHusl. AM(OTEpHBIE CBOMICTBA OKCHJIA M THIIPOKCHIA ATFOMUHUS

3.6  XKeneso: monoxenue B Ilepuogmueckoit cucreme XxumMudeckux snementoB [I.1.
MenzeneeBa; cTpo€HUE aTOMA; HaXOXJAEHUE B npupoae. Puznyeckne u XUMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapoxkcunbl u conu xenesza(ll) u xemesa(Ill), ux cocra, cBoiicTBa u
HOJIyYeHUe

3.7  XUMHUYECKHUI SKCIIEPUMEHT: 03HAKOMJIICHHE C 00pa3iaMy METaJUIOB M CIUIABOB, HX
(GU3NUEeCKUMHU  CBOWCTBAMH, H3y4YCHHE pe3yJbTaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO
UCTIOJIB30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHIA KAIbIIUS M HATPUS C
BO/ION (BO3MOKHO HCIIOJIB30BAaHUE BUACOMATEPUAJIOB); UCCIIEIOBAHUE CBOMCTB JKECTKON BOJBI;
mpolecca TOPEeHUs Keje3a B KHUCIOpoAe (BO3MOXHO HCIIONb30BAaHHE BHAEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIIMii Ha HOHBI (MarHus, KaubIus, alFOMUHUS, INHKA,
xenesa(ll) u xeneza(Ill), menu(Il); HabmroieHne U onMcaHKEe MPOIIECCOB OKPAITUBAHMS TUIAMECHH
MOHAMM HATPUSl, KallUs U KaJIbLKs (BO3MOXHO HCIIOIb30BaHHE BUICOMATEPUATIOB); HCCIIEI0BaHNE
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aM(pOTEepHBIX  CBOWMCTB THJAPOKCHJIA QIIOMHHHS W  THIPOKCHIA IIMHKA; pEIICHUE
9KCIIEPUMEHTANIBHBIX 3a71a4 M0 TeMe «BajkHel1ne MeTasibl U UX COSAUHEHUS)

4 XuMUS 1 OKpY>Karomias cpeaa

4.1 HoBble marepuanbl M TexHonoruu. BemiectBa M maTepualibl B MOBCEIHEBHOMN
JKU3HU 4YelloBeKa. XHUMHUS U 370poBbe. be3omacHoe MCMONb30BaHHE BEIIECTB U XUMHUYECKUX
peaxiuii B ObITy. [lepBas momolis mpu XMMHYECKHUX 0YKOTaX U OTPABICHHSIX

4.2 OCHOBBI HKOJIOTMYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHHUE OKPYKaIOIIei
cpensl [1/IK. Ponp xumuu B pemieHHH SKOJOTMYecKUx mpodiem. [lpupojHbie HUCTOYHUKH
yII€BOIOPOAOB (yroJib, MPUPOAHBIN ra3, HeTh), MPOAYKTHI UX MMEePepabOTKH, UX POIb B OBITY U
MPOMBIIIIEHHOCTH

4.3  XuUMHYECKHI HKCIEPUMEHT: H3yuyeHUe 00pa3lioB MaTepHasioB (CTEKJO, CILJIaBbI
METaJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)

6. IIposepsiembie Ha OI'D Mo XxuMHUM TPeOOBAHUSA K pe3y/bTATaM OCBOCHHSI OCHOBHOM

o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

Kon mposepsiemoro TpeboBanust [IpoBepsiembie  TpeOOBaHMSI K  TPEAMETHBIM
pe3ynbTaraM 0a30BOTO YPOBHSI OCBOEHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTrpaMMbl OCHOBHOTO
obmero oopazoBanusi Ha ocHoBe OI'OC

1 [IpencraBnenue:

1.1 0 TI03HABAEMOCTH SIBJICHUH TPHPOJBI, MOHUMAaHWE OOBEKTUBHOW 3HAYMMOCTHU
OCHOB XMMHUYECKOW HayKu Kak o0JacTH COBPEMEHHOI'O €CTECTBO3HAHMsI, KOMIIOHEHTa O0Iein
KyJBTYphl W TPAKTHYECKOW ESTEIHHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOTO OOIIECTBA;
NOHMMAaHHUE MECTa XUMUU CPEAU JIPYIHX €CTECTBEHHBIX HAyK

1.2 o HayuHBIX METOJax TO3HAaHHA, B TOM YHCIE€ SKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METO/IaX HCCJIEJAOBAHMS BEIIECTB M M3YUYCHHS XUMHUYECKHUX PEaKUUW; YMEHHE
UCIIOJIb30BaTh MOJICIH JUIsl OOBSICHEHUS CTPOSHUS aTOMOB M MOJIEKYJ

1.3 0 cdepax TPOoPECCHOHAIIBHONW JEATEIbHOCTH, CBSI3aHHBIX C XUMHEH |
COBPEMEHHBIMU TEXHOJOTUSIMA, OCHOBAHHBIMM Ha JIOCTMXKEHUAX XHMHYECKOM HAayKH, 4YTO
MO3BOJIUT O0YYAIOIIMMCS pacCMaTpUBaTh XUMUIO Kak cdepy cBoeil Oyayiieit mpodeccuoHanbHON
NESTENIbHOCTH U CIeNaTh OCO3HAHHBIN BBIOOP XMMHH KaK MPO(UIBLHOTO MpeMeTa U Mepexoie
Ha YPOBEHb CpPeIHEro 00IIero 00pa3oBaHus

2 Brnanenue cucTeMOl XMMHUYECKMX 3HAHMM M yMEHHE MPUMEHSTh CHCTEMY
XUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
2.1 BOKHEMIIME XUMHUYECKHE TMOHITHUSA: XUMHYECKHM DSJIEMEHT, aTOM, MOJIEKYJa,

BEIIIECTBO, IPOCTOE M CIOXKHOE BEIIECTBO, OJJHOPOAHAS U HEOJHOPOAHASI CMECh, OTHOCHTEIIbHbIC
aTOMHasi U MOJICKYJISIpHasi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBIN
00BbEM, OKCHJA, KHUCIOTA, OCHOBAHME, COJIb (CPEIHsIsl), XUMHUYECKAas pPEaKIHs, pEaKIuu
COCMHEHUS, PEaKINH Pa3I0KEHUs, PEaKIUN 3aMEICHHS, Peaknd 0OMEeHa, TeTIOBOM d(PQeKT
PEaKIHH, 3K30- U YHIOTEPMUYECKHE PEAKIIUH, PACTBOP, MACCOBAs JIOJISI XUMHUECKOTO SJIEMEHTA B
COCMHEHUH, MAacCOBasl JIOJIA U MPOLIEHTHAS KOHIICHTPALMs BEIIECTBA B PacTBOpE, PO aroma,
AJIEKTPOHHBIN CJIOW aTOMa, aTOMHAasi OpOUTAaIIb, PaJNYC aTOMa, BaJICHTHOCTh, CTETICHb OKHCIICHHUSI,
XUMHYECKast CBSA3b, AJIEKTPOOTPHUIIATEIBHOCTD, TMOJSPHAsl W HEMOJsIpHas KOBAJICHTHAs CBS3b,
WMOHHAsl CBS3b, METAJUIMYECKas CBA3b, KpUCTAJUIMYEeCcKas pemérka (aromMHas, WMOHHas,
METaJUINYeCKasi, MOJICKYJISIpHasi), HOH, KAaTHOH, AaHWUOH, OJEKTPOJUT U HEIJICKTPOIHUT,
NIEKTPOJIUTHYECKAs  JUCCOLMALMs,  peakUud  HOHHOrO  OOMEHa,  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEaKLUH, OKMCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHHE,
JIEKTPOJIN3, XMUMHMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMble pPEaKLHMH, CKOPOCTb
XMMHUYECKOH peakuuu, kartanusarop, [1/1K, koppo3us MeTaiios, CrjiaBbl
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2.2 OCHOBOTOJArarolue 3aKOHbI XUMHUU: 3aKOH COXPAHEHUS MACCHI, TIEPHOINICCKHIA
3akoH JI.M1. MeHieneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo

2.3  TeopuM XHUMHHU: ATOMHO-MOJEKYJISpHas TEOpHs, TEOpHUs AIEKTPOIUTUUECKOM
JUCCOLIMAIIUU

3 BrnaneHue ocHOBaMU XMMHUYECKON TpaMOTHOCTH, BKITFOUAIOIIEH:

3.1  yMeHHe MpaBWJIBHO MCIIOJIb30BaTh M3YyUEHHBIE BEIIECTBA M MaTepuaibl (B TOM
YHclie MUHEpalbHble YIOOpEeHMs, METaulbl M CIUIaBbl, MPOAYKTHI MepepaboTKH MPHUPOIHBIX
UCTOYHUKOB YTIIEBOJAOPOOB (YIJIsl, IPUPOIHOTO raza, HeTH) B OBITY, CETLCKOM XO35HCTBE, Ha
MPOU3BOJICTBE W MOHHUMAaHHUE 3HAYEHHS >KUPOB, OENKOB, YIJIEBOAOB JUIS OpraHM3Ma 4YeJOBeKa;
YMEHHE MPOTHO3UPOBATH BIMSHHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBeKa U
OKPYKAIOIIYIO TPUPOJHYIO CPey

3.2  yMeHHE WHTETPHPOBATh XUMHUYECKHC 3HAHHS CO 3HAHHSIMH JPYTHX Y4eOHBIX
PEIMETOB

3.3  Haymyme ombITa PabOTHl C PA3TMYHBIMU MCTOYHHUKAMHU MH(OpMAIMH MO XHUMHHU
(Hay4Has ¥ HAyYHO-TIOMYJISIPHAS JTUTEpaTypa, CJIOBApH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4  yMmeHue 0OBEKTHBHO OLEHHBATH HH(POPMAIIHIO O BEIIECTBAaX, UX MPEBPAIICHUSIX U
MPAKTUYIECKOM NMPUMCHCHHH H YMEHUE UCTIONB30BaTh € /IS PelICHHs yueOHO-TI03HABATESIIbHBIX
3a/1a4y

4 Brnagenne ocHOBaMY TOHSATHITHOTO armapara i CHMBOJIHYECKOTO SI3bIKa XUMUU IS
cocraBieHUs (OPMYIJI HEOPraHMYECKUX BEIICCTB, YPABHCHHA XUMUYCCKUX PEaKIUi; OCHOBAMU
xummnueckoit HomeHkiatypsl (IUPAC u TpuBHanbHOI)

5 YMeHue oOBACHATH CBA3b IMOJIOKEHUS 3ieMeHTa B llepuoanueckoil cucreme c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB U 3aps[ sIpa,
oO11ee 4ncio 3IEKTPOHOB), paclpeieICHUEM JIEKTPOHOB 110 SHEPTETHUECKUM YPOBHSIM aTOMOB
NEPBBIX TPEX MEPHOJIOB, KANTUs U KaTbIIUS

6 [IpencraBienue o NepUOINIECKON 3aBUCIMOCTH CBOMCTB XMMHYECKHUX AJIEMEHTOB
(paauyc aTtoma, 3JIEKTPOOTPUILIATEIBHOCTH), MPOCTHIX U CIIOXKHBIX BELIECTB OT TOJOKEHUS
anemeHTOB B Ilepuoguueckoit cucreme (B MallbIX MepUOJaX W TIJIaBHBIX MOATPYyMNax) u
3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHue KinaccupuIMpoBaTh:

7.1  XUMHYECKHUE dIIEMEHTHI

7.2~ HeopraHu4ecKue BEIlecTBa

7.3  XUMHYECKHE PEaKIUU

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2  BWJ XMMHYECKOH CBSI3M U THI KPUCTALUTUICCKOU CTPYKTYPhI B COSTHHEHUSIX

8.3  xapakTep Cpelbl B BOIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4  oxucCIUTEIh U BOCCTAHOBUTEID

9 YMeHue xapakTepu30BaTh (HU3NIECKHE U XUMHUYECKHUE CBOMCTBA:

9.1 MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJAOPO, TpaduT, aiMas, KpeMHHUH, a3oT,
docdop, cepa, XJI0p, HATPHIA, KA1, MATHUH, KAJIBIIUH, ATFOMUHUN, )KEJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCJII€ HUX BOJHBIX pacTBOpPOB (BOJa, amMMHaK,
XJIOPOBOJIOPO/I, CEPOBOIOPO/I, OKCHIBI M THAPOKCU B MeTauioB [-1IA rpynm, anromunus, meau
(IT), unnuka, xenesa (II u III), okcuast yraepoaa (II u 1V), kpemuus (IV), azora u pocdopa (111 u
V), cepsl (IV u VI), ceprucras, cepHas, a3oTucras, a3oTHas, GpochopHas, yroibHas, KpeMHUEBAS
KHUCJIOTa U MX COJIH)
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9.3 MPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX
CcocTaBa M CTPOEHHMsSI, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTH
MPOTEKaHUS XUMHUYECKUX MPEBpaIeHNU B PA3INYHBIX YCIOBUIX

10 YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE M HOHHBIE YPAaBHEHUS PEaKIIHii, B TOM YHUCIIE:

10.1  peakmuit HFOHHOTO OOMEHa

10.2  OKHMCIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI

10.3 WULIIOCTPUPYIOIMX XUMHYECKHE CBOWMCTBA HW3YYEHHBIX KJIAcCOB  (TpyI)
HEOPraHMYECKUX BEIIECTB

10.4 moaTBep)KIAONINX T€HETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMU

11 YMeHue BIYUCIATH (TPOBOAUTH PACUETHI):

11.1 OTHOCHUTENBHYIO MOJEKYJISIPHYIO M MOJSPHYIO MAacchl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO PJIEMEHTA B COCIMHEHUU

11.2  maccoByto J10JII0 BEIIECTBA B PacTBOPE,

11.3 KommMyecTBO BELIECTBA U €TO Maccy, 00bEM ra3oB

11.4 1o ypaBHEHUAM XMMHUYECKUX PEAKIIMI U HAXOAUTH KOJUYECTBO BEIIECTBA, 00BEM
Y MacCy peareHTOB WM MPOJAYKTOB pPEeaKIuu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMHM METOJaMH HAyYHOTO TO3HAHUS (HAOJMIOJEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU H3YYCHHH BEHICCTB U XUMHUYECKUX SIBJICHUW; yMEHUE
chopMyIIMpOBaTh MPOOJIEMY U MPEIOKUTH ITyTH € perIeHUs

12.2 0Ge3omacHOM pabOTHl C XMMHUYECKHUMHU BEIIECTBAMM, XHMHYECKOW MOCYIOM u
1a00paTOPHBIM 000PYIOBaHUEM

12.3 npaBunamu 0e30macHOro oOpalieHuss C BEIIECTBAMM, MHCIIONb3YEeMBIMU B
MOBCE/IHEBHOM KM3HU, MPAaBUJIAMH TOBEJCHHUS B LENSIX COEpexeHHs 370POBbs U OKpYKaroIIeh
OPUPOIHON Cpefpl; MOHMMaHHe Bpeda (OMacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MBI
onpeAenEéHHBIX BEIIECTB, CIOCOOOB YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

13 Hanuuue npakTuyecKux HAaBBHIKOB TUIAHUPOBAHMS U OCYIIECTBICHUS CIEAYIOIINX
XUMHYECKHUX IKCIIEPUMEHTOB:

13.1 wu3yueHue u onucaHue (QUINYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
(bU3NYECKUMU U XUMHYECKUMHU SBIICHUSMU; OMBITHI, UJUTFOCTPUPYIOLIUE MPU3HAKU TPOTEKAHUS
XUMHYECKHUX PEeaKInii

13.2 wu3yuenue cnocoOOB pa3enecHus cMecen

13.3 monyueHue KUCIOpOa U U3YYCHHUE €r0 CBOMCTB; MOJIyYeHUE BOJIOPOIA U U3YUCHUE
€ro CBOMCTB; IOJY4YEHUE YTIEKHUCIOrO ra3a U M3Y4YCHHE €ro CBOMCTB; MOJIYYCHHE aMMHaKa U
M3yYEHHE ErO CBOWCTB

13.4 npurotoBieHHE PACTBOPOB C OMNPENECIEHHON MaccoBOM J0jeil pacTBOPEHHOIO
BEIIECTBA

13.5 npuMeHeHWE WHAWKATOPOB (JJAaKMyca, METHUJIOpaHXa H (QeHonapTanienHa) s
OTpeJIeTICHUs XapaKTepa Cpeibl B pacTBOpPaxX KUCIIOT U HIEJI0YeH

13.6 wuccienoBaHME M OMNKMCAHME CBOWCTB HEOPIaHMYECKHUX BEILIECTB Pa3IU4HbIX
KJIACCOB; M3yYEHUE B3aUMOICUCTBUS KUCIIOT C METAJIJIAMHU, OKCUAMU METAJIOB, PACTBOPUMBIMU
U HEPACTBOPUMBIMU OCHOBAaHMSIMH, COJISIMHU; TIOJYYEHHE HEPaCTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJIHOTO METaJljla JIPYTUM U3 PacTBOpa COJU; UCCIICIOBaHNEC aM(OTEPHBIX CBOWCTB
TUAPOKCUIOB ATIOMUHUS U LIMHKA

13.7 peuieHne OKCIEPUMEHTANBHBIX 3afad 1o TemaMm: «OCHOBHBIE KJIAcChl
HEOPraHMYECKUX COCTMHEHUNY; « DNEKTPOIUTUYECKAs TUCCOHaNnsy; «BakHe e HemeTabl
U X COEeIMHEHU; «BaxkHeire MeTajibl ¥ X COSTUHEHUS
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13.8 xXuMHUYECKHE IKCTIEPUMEHTHI, WLTIOCTPUPYIOIINE TPU3HAKU TIPOTEKAHUS PEaKIIHiA
MOHHOTO OOMEHa; KaueCTBEHHBbIE pEaKlMd Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
XJOpUA-, OpOMHI-, HOAHI-, CyIb(dat-, hochar-, kKapOOHAT-, CUITUKAT-aHUOHBI, THIPOKCHA-UOHBI,
KaTHOHBI aMMOHHUS, MarHus, KaJbIUs, ATFOMUAHUS, kKene3a (2+) u xkenesa (3+), menu (2+), nuHKa

14 Ymenue:

14.1 npencraBiaTh pe3yabTaThl SKCHEpUMEHTa B (pOopMe BBIBOJIOB, JOKAa3aTENbCTB,
rpadukoB U TaOIUIl ¥ BBIABISATH IMIUPUYECKUE 3aKOHOMEPHOCTHU

14.2  ycTaHaBAMBaTh CBSI3U MEXAY peajibHO HAOII01aeMbIMH XUMUYECKUMHU SIBJICHUSIMU
U TIPOLIECCaMH, POUCXOIALIIUMHI B MAaKpO- U MUKPOMHpE, OOBSCHATh MPUYUHBI MHOTOOOpa3us
BEIIIECTB

7. IlepeyeHb 3J1eMEHTOB CO/epP:KaHus, NPoBepsieMbIX HA OI'In0 XUMKUHK

Kon  IIpoBepsemblil 2JIEMEHT COAEPKAHUS

1 IIepBoHavanbHBIE XUMHUYECKUE MTOHITUS

1.1 Yucteie BemecTBa 1 cMecu. CriocoObl pa3jiesieHus cMecei

1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BELIECTBA.

1.3 Xumnueckast popmyina. BareHTHOCTh aTOMOB XMMHYECKHX 3J1eMeHTOB. CTeneHb
OKHCIICHUS

1.4  3akoH mocTosHCTBa cocraBa BemecTB. OTHOCUTENbHAas aToOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHast Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA B COETUHEHUHT

1.5 KommaectBo BemiectBa. Moins. MousipHass macca. MousipHBIE 00BEM  Ta30B.
B3anmMocBsI3b KOJMYECTBA, MACChl U YUCIIa CTPYKTYPHBIX €AMHUI] BEIIECTBA

1.6 ~ ®dusznyeckre U XUMHUUYECKHE ABJICHUS. XUMHUUECKasl peakius 1 €€ MpU3HaKKU. 3aKOH
COXPAHEHHUs MacChl BEMIECTB. XMMUUECKUE YPABHEHUS

2 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema XuMU4YeCKUX 3yeMeHToB J[.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1 [lepnonnueckuit 3akoH. Ilepuoauueckas cucreMa XuMuU4deckux syeMeHToB JI.1.
Menpneneea. [lepuossl u rpynmnel. @Pu3ndeckuii CMbICI NOPSIIKOBOrO HOMEpPa, HOMEPOB NIEPHOJIa
Y TPYIIBI 3JIEMEHTA

2.2 Ctpoenune aromoB. CoctaB atoMmHbIX simep. M3orombl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIEMEHTOB [lepuonnyeckoil cucTemsl
J.1. MeHnneneeBa

2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMMUYECKHUX AJIEMEHTOB HEPBBIX TPEX
MEpPUOJIOB, Kajus, KaiblHs (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIILHOCTH, METAIUTMYECKUX U
HEMETAJUIMUYECKUX CBONCTB) U MX COCIWHEHUM B COOTBETCTBUHU C TOJOKEHHEM JJIEMEHTOB B
[Tepuoanyeckoil cucremMe U CTPOCHUEM UX aTOMOB

3 Crpoenue BelecTBa

3.1 Xumunueckass cBsizb. KoBajeHTHass (mojisipHass M HENOJIsApHAsl)  CBSA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MloHHas cBsA3b. MeTanyueckast CBsI3b

32 Tunbl KpUCTAUIMYECKUX PEHIETOK (aTOMHas, WOHHAsA, MeETauIMYecKasi),
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUTA KPUCTAJUIMUECKOU PEIIETKU U BUJIa XUMUYECKOM CBS3H

4 Baxwueiimme mnpeacTaBUTENM HEOPraHMYECKHMX BenlecTB. Hemeramwibl u ux
COeIMHEHUS. MeTallTbl U UX COCTMHECHHUS

4.1 Knaccudukanus u HOMEHKIaTypa HEOPraHMYEeCKHX COEIUHEHHI: OKCHIOB
(comeobpasyrole: OCHOBHBIE, KUCIOTHBIE, aM(pOTEepHbIE) U HecolieoOpa3yrolire; OCHOBAaHUMN
(wénoyn U HEPacTBOPUMBIE OCHOBAHHS); KHCIOT (KHCIOPOJCOAEPKALIUE U OECKUCIOPOIHbIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHCIIBIX)
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4.2  ®usnyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIUIOB: BOJOPOA,
XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS

4.3  ®dusnueckue M XHMMHYECKHE CBONCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUA,
HATpHsl, KaJIMsl, MarHusl U KaJblUs, aJIOMUHUS, Keje3a. DIEKTPOXUMHUUYECKHUI sl HAPSyKEHUH
METaJIOB

4.4  dusnyeckue M XUMHYECKHE CBOMCTBA BOJOPOIHBIX COEJUHEHUN HEMETAJIIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5 ®dusnyeckue M XUMHUYECKHE CBOMCTBA OKCHUIOB HemeTamwioB: cepel (IV, VI),
azora(ll, IV, V), dochopa(lll, V), yrmepoma(ll, 1V), kpemuusa(IV). Ilomydyenue okcuI0B
HEMETAaJUIOB

4.6  Xumudeckue cBoiicTBa OkcuIoB: MetauioB IA-IIIA rpynn, munka, meau(Il) u
xeneza(ll, III). [Tony4yenue okcuI0B METAIIIOB

4.7  XuMH4YECKHE CBOWMCTBa OCHOBAaHMH M aM(pOTEPHBIX THAPOKCUIOB (HA MpHUMEpe
THJIPOKCUIOB AIIFOMUHUS, Kele3a, HuHKa). [lomyyenne ocHoBaHUN 1 aM(OTEPHBIX THIPOKCHIOB

4.8  OOmume XMMHMYECKHE CBOMICTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOH, (ochopHON, KpPeMHHEBOH, yrosbHOH. (OcoOble XHMHUYECKHE
CBOMCTBA KOHIICHTPUPOBAaHHOM CEPHOM M a30THOM KUCIOT. [lonyyeHnue Kkucior

4.9  OOmue xMMHYECKUE CBOMCTBa cpeiHUX cojeil. [lonyuenune coneit

4.10 TIlomyuenuwe, coOupaHue, paclo3HaBaHWE BOAOPOJA, KHUCIOPOJa, AaMMHAKa,
YIJIEKUCIIOro ra3a B JabopaTopuu

4.11 IlonmyueHue amMMHaKa, CEPHOM M a30THOM KHUCIOT B IpOMBIIUIEHHOCTH. OO0miue
CIIOCOOBI MOJTYyYEHUS] METAJUIOB

4.12 T'eHernueckas CBSI3b MEX]y KJaCCaMU HEOPTaHUYECKUX COETMHEHUI

5 XUMHUYECKUE pEeaKIUU

5.1 Knaccudukanusa XuMUYecKUX peakifil Mo pa3iuyHbIM MpHU3HAKaM: MO0 YUCITY U
COCTaBY Y4acTBYIOIIUX B PEaKIMH BEIIECTB, MO TEMIOBOMY 3(peKTy, Mo M3MEHEHUIO CTeTeHel
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB

5.2 Tennoo# 3¢ HeKkT XuMUYeCKol peakuu, TePMOXUMUYECKUE YpaBHEHUS. DK30- U
SHJIOTEPMHUUYECKHUE peakuu. TepMOXUMUYECKHE YPaBHEHUS

5.3 OKuCAUTENbHOBOCCTAHOBUTEINbHBIE peakiuu. OKHUCIUTENHM U BOCCTAHOBUTEIU.
[Ipoueccol OKHUCJICHUSA u BOCCTaHOBJICHMUS. DNEeKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIINU

5.4  Teopus 31EKTPOIUTUYECKON auccormanuu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HeRJIeKTpouThl. CuibHBIE U clla0ble 371eKTpoauThl. CTeneHpb AUCCoalu

5.5  Peakuuum noHHOro oOMmeHa. YcioBHMsSI NPOTEKaHUs peakUuid HOHHOIO OOMEHa,
MIOJIHBIE 1 COKPAILEHHBIE HOHHBIE YPABHEHMSI peakLuit

6 XuMus 1 OKpyKarouas cpeaa

6.1 BemecrBa um Marepuansl B IIOBCEJIHEBHOM JKU3HM 4esloBeka. be3zonacHoe
UCTIOJIF30BaHUE BEIIECTB U XMMHUECKUX peakiuii B 1aboparopuun u Owity. I[lepBast moMoms mpu
XUMHUYECKHUX 0KOTax U OTPaBICHUSIX

6.2  Xumuueckoe 3arps3HEHHE OKpYKaroleil cpebl (KUCIOTHBIE JT0KIU, 3arpsi3HEHNE
IIOYBbI, BO3JlyXa M BOJOEMOB), crocoObl ero mnpenorspauieHust [IpenenpHas npomyctumas
koHueHTpauus Bewects (IIJIK). Ponp xuMuun B pemieHnn 3Koia0ruueckux mpoodsemM. YcuieHue
napHUKOBOTO 3¢ (heKTa, pa3pylieHue 030HOBOTO CIIOS

6.3  Ilpumenenue cepsl, a30Ta, pochopa, yraepoaa, KpeMHHS U UX COSAUHEHUI B OBITY,
MEJMIIMHE, TPOMBIIUIEHHOCTH U CENIbCKOM X03siicTBe. [I[puMeHeHne MeTaioB U CIIJIaBOB (CTallb,
Yyr'yH, JIOPAIOMHHHM, OpoH3a) B OBITY W MPOMBIIIJICHHOCTH WX coequHeHuil. [lonsTue o
KOPPO3UU METAJIOB, OCHOBHBIE CITIOCOOBI 3aLUTHI UX OT KOPPO3UU
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6.4  IlpupomHble WMCTOUYHUKH YIIIEBOJOPOJIOB (Yroyib, TPUPOAHBIA Ta3, HEPTH),
MIPOJIYKTHI KX IepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH

6.5  llepBoHauanbHbIe MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEIUHEHHSIX
yriaepoaa (MeTaH, 9TaH, 3TUJIEH, alleTUJIeH, STaHOJ, TJIHIepUH, YKcycHas kuciora). [lonstue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKHUPaX, OeNKax, yriieBoJaX — U UX POJIU B )KM3HH UeIOBeKa

7 Pacuérsr:

7.1 o ¢popMyaM XUMHYECKUX COSTUHEHUIN

7.2 macchl (MaccoBOI) JOJIU pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM YPaBHEHUSIM
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