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COILEPKXAHUE OBYYEHUSA
8 KVIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Posib XMMHM B KM3HM 4Ye€JIOBEKa. XMMHS B CUCTEME HaykK. Tema u
BelecTBa. du3nueckre CBOMCTBA BELIECTB. ArperaTHoe cOCTOsHHE BemiecTB. lloHsTHe O
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JE€MEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[TpocTeie U cll0’KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocraBa  BewlecTB. OTHocutTenbHass aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KosmmuectBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
YHClla CTPYKTYPHBIX €AMHHUIL BenlecTBa. Pacu€rel o hopmynaM XMMHUYECKUX COeIUHEHUH.

@®uznyeckue U XMUMHUUYECKUE SIBJIEHUS. XUMHUYECKas peakuus U e€ NpU3HaKd. 3aKOH
COXpaHEHHMS MacChl BEIlIeCTB. XUMUYeckue ypaBHeHus. Kinaccudukanus XUMHUUECKUX PEeaKIHii
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MMOCYAOH, MpaBmiIaMu paboTel B JabopaTopuu U MpUEMaMu
oOpaitieHusi ¢ 1a0OpaTOPHBIM OOOPYIOBAHHUEM, M3YYECHUE U ONMHCcaHuEe (U3UUYECKUX CBOWCTB
00pa3IoB HEOPraHWYECKHX BEIIECTB, HaOmoneHHe (U3NYECKUX (IUIaBJICHHE BOCKA, TasHHE
JbJa, pacTUpaHHe caxapa B CTYIKE, KUIIEHHE U KOHJACHCAIUS BOJbI) U XUMUYECKUX (TOpEHHE
CBEUH, IMPOKAIMBAHHE MEIHON TMPOBOJIOKH, B3aMMOJCUCTBHE MeJla C KHUCJIOTOM) SIBJICHHM,
HaAOJI0/IEHUE U ONMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX Peakiuil (pa3nokeHue caxapa,
B3aMMOJIEHCTBHE CEPHOM KUCIOTHI C XJIOpUAOM Oapus, pasiioxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeiicTBue xene3a ¢ pactBopoMm coiu Meau (II), mzydenuwe cmocoOoB
paszeneHus cMeceil: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE, BBINAPUBAHHUE, IUCTHILISALMS,
xpomaTtorpadusi, MpPOBEIEHHWE OUYMUCTKU IMOBAPEHHON CONM, HAOJIOJeHHEe U OINUCaHue
pe3yabTaTOB MPOBEICHUs ONBITA, WIUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JaHHUE
MojieIe MOJIeKyI (IIapOCTEPKHEBBIX ).

Baskneiilue npeacTaBUTeId HEOPraHUYECKHUX BeleCTB

Boznyx — cMech rasos. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxaenue kucinoposa B npupoje, Gpru3nueckue 1 XMMUYECKHe CBOMCTBA (PeaKkIui rOpeHus).
Oxcunpl. IIpumenenune xucnopona. CrnocoObl MOMy4eHHUS KHUCIOpoJa B J1abopaTopuu H
npoMelnuieHHOCTH. KpyroBopot kucnopoga B npupoze. O30H — auioTponHasi MoauduKaims
KHCIIOpO/Ia.

TermoBoil 3(pPexT XUMHUYECKON peakluuH, TEPMOXUMHUYECKHE YpaBHEHHsS, 35K30- HU
OHAOTEPMUYECKUE DPEAKIMHU. TOIUIMBO: yrojib W METaH. 3arpsA3HEHHE BO3[yXa, YCUICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bomopoxn — onemeHT M mpocroe BewiecTBo. HaxoxkneHue Bomopoaa B IIPUPOZE,
¢buznyeckne 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! osyueHus. Kuciore! u comnu.

MosnsipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnueckue cpolicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacellieHHbIE U
HEHACBIIICHHBIE PacTBOPBL. PacTBOpMMOCTH BemeCcTB B Boje. MaccoBasi J0OJs BEIIECTBA B
pactBope. XUMHUYECKHE cBOMCTBA BoAbl. OcHOBaHMs. Ponb pacTBOpOB B IpHUpOJE U B JKU3HU
yenoBeka. KpyroBopor Boasl B IpUpoJe. 3arpsi3HEHHE MPUPOJIHBIX BOJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJL.

Knaccudukanust Heopranmyeckux coeauHenuid. Oxcuawl. Krnaccuduxanus OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE, KHUCIOTHble, aM(oOTepHbIE) U  HEcoJeoOpa3yrolue.
Homenknartypa okcuioB. ®u3ndeckne U XUMHYECKHUE CBOMCTBA OKCUIOB. [lomydyeHne oKCruioB.

OcnoBanus. Krnaccupukanuss OCHOBaHMMA: INENOYM M HEPACTBOPHMBIE OCHOBAHUS.
Howmenknatrypa ocHoBaHuil. @U3MYECKHE M XMUMHUYECKHE CBOMCTBAa OCHOBaHMil. [lomyueHue
OCHOBAaHUM.
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Kucnotel. Knaccudukanus kucnot. Homenknarypa kuciot. @u3ndeckue 1 XUMAYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknatypa cosieil. @u3ndeckre 1 XUMUYECKHe CBOWMCTBA cojied. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpE/IEIICHUE COIePKaHMsI KUCIOPOa B BO3/lyXe, MoJlyueHue, CoOOupaHue,
pacro3HaBaHME M M3YYEHHE CBOWCTB KHUCIOpOJa, HAOIIOJEHHE B3aUMOJAEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHHUKHOBEHHSI U MPEKpalleHusi ropeHus (mmoxapa), 03HaKOMIICHHUE C
o0pa3laMu OKCHJIOB M ONHCAaHHE HMX CBOMCTB, IMOJy4YeHHE, COOMpaHHUe, pACIO3HABAHHE H
U3yYeHUE CBOICTB BoOJOpojaa (TopeHue), B3aumonencTBue Bogopona c¢ okcugom menu (II)
(BO3MOYKHO HCITOJIb30BAHHUE BHICOMATEPUAIIOB), HAOIIOICHHE 00pa3IlOB BEIIECTB KOJTNICCTBOM
1 Moib, HccneaoBaHne OCOOEHHOCTEH PacTBOPEHHS BEIIECTB C Pa3IMYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJABI C MeTa/llaMd (HAaTpUEM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHHE
BUEOMATEPHAJIOB), UCCIEI0BAaHNE 00pa30B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE MU3MEHEHHsI OKPacKM MHAMKATOPOB B PACTBOPAX KUCJIOT M IIEIOYEH, U3ydeHHe
B3aumoeiictBusi okcuna menu (II) ¢ pactBopom cepHOM KHCIOTHI, KHCIOT C METaUIaMH,
peakuMii HeWTpanu3aluuy, [OJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
METajula JAPYI'MM H3 pacTBOpAa COJIM, PEIIEHHE OHKCIIEPUMEHTAIbHBIX 3aJad II0 TEMeE
«Baxueimme K1acchl HEOPraHMYECKUX COSTUHEHUN».

Hepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuueckux djiemenros /. HU.
MemnjeieeBa. Crtpoenue aTOMOB. XumMuueckas CBAI3b. OKHCJINTEIBLHO-
BOCCTAHOBHMTE/IbHbIEC peaKINu

[lepBble MOMBITKH KJIacCU(PUKAIMM XUMHUYECKUX »diieMeHToB. lloHATne o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOUHBIE U 111€JI0YHO3EMEIbHBIE METAJUIbI, TaJOr€Hbl, UHEPTHBIE Ia3bl).
DNEeMEHTBI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit  3akoH. Ilepmoauueckas cucTeMa XHMHMYECKUX d3ieMeHTOB [l
U. MenneneeBa. KopoTkonepuonnas u jmHHONepuoaHas Gopmsel [lepuoandeckoit cucteMsl
xumuueckux snemeHToB [[. U. MengeneeBa. Ilepuonbsl u rpynmbl. PU3MYECKUH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUO/IA U IPYIIIBI AJIEMEHTA.

Crpoenue artomoB. CocrtaB aromHbIX saep. M3orombl. OnekTpoHbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XUMUUECKUX 31eMeHTOB [lepuoauueckoil cucteMsl
. W. MenneneeBa. XapakTepUCTUKA XHMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUsSI pajiiyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METATMUYECKUX
Y HEMETAJUIMYECKUX CBOWCTB MO IpyHnaM U IepPHOJIaM.

3unauenue Ilepuoanueckoro 3akoHa u [leprnoaudeckoil cuCTEMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MeHnenees — y4€HbIl U IpayKJaHUH.

XuMuyeckass  CBA3b. KoBanentnast  (momsipHass U HENOJsSIpHAasi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpas3I0B BELIECTB METANIOB M HEMETAJJIOB, B3aMMOJAECHCTBHE T'MJIPOKCHIA
[IMHKAa C PAaCTBOPAMU KHUCJIOT U IIEJI0YEl, MPOBEAECHUE OMBITOB, UIUTIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHUE, PEaKuu pPa3ioKeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3€M IPU M3YyYEHUN XMMHHU B 8 KJ1acce OCYHIECTBISAETCS
Yyepe3 UCIONIb30BaHWE Kak OONIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK U TOHSATHUH,
SBIISIOIIMXCS] CHCTEMHBIMHU IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.
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OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: HAyYHBIM (DaKkT, IUIoTes3a, TEOpHsl, 3aKOH,
aHanmu3, CHHTE3,  KJIACCHU(HKAIM,  MEPUOJUYHOCTb,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

®usnka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, SJEKTPUYECKUH 3apsi, BELIECTBO, Telo, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (U3NYECKUE BEINYMHBI, €AWHUIBI U3MEPEHHs, KOCMOC, TUIaHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, apixanue, ouochepa.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE IOPOJBI, IOJE3HBIE
MCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUuMH4YecKasi peaKuust

[lepuonnueckuit  3akoH. Ilepuoauueckas cucTeMa XHUMHYECKMX 3JeMeHTOB /1.
U. Menneneea. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaWs, Kb U HUX COEJUHEHUH B COOTBETCTBHM C
I10JIO’KEHUEM 3JIEMEHTOB B [leproinyeckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbBI XUMHUYECKOM CBA3M. THINBI KPUCTAIMYECKHX DPELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTALIMYECKOM PEIIETKM W BHJA XMUMHYECKOU
CBSI3U.

Krnaccudukanus v HOMEHKJIATypa HEOPTraHMYECKHX BEHIECTB. XUMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHUYECKUX COEAMHEHUH, reHeTHyecKast
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMUYECKUX peakUil Mo pa3IMYHbIM MpU3HaKaM (II0 YUCIy U COCTaBY
YYaCTBYIOUIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3((EKTy, M0 H3MEHEHHIO CTeIeHEH
OKHCIICHUSI XUMUYECKHUX 3JIEMEHTOB, 110 0OpPaTUMOCTH, MO y4YacTUIO KaTalu3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsTe 0 ckopocTy xuMuueckoil peakuuu. [lonarue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX U TeTEepOreHHbIX peakuusx. [lonsTue o
katanuze. IloHAaTHe O XuMHYecKOM paBHOBecHM. DakTOpbl, BIMAIOLIME HA CKOPOCTb
XUMHUYECKON pEeaKIMU U MOJ0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIMM, AJIEKTPOHHBIA OajaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiieHHE YpaBHEHHH OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3ME€KTPOTUTHUECKON AUCCOLMALNU. DIEKTPOIUTHI U HEINEKTPOIUThI. KaTnoHsl,
QHUOHBI. MexaHu3M JUCCOLMAIUU BEIIECTB C PA3IUYHBIMM BUAAMH XUMHYECKON CBA3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun noHHOTO OOMeHa. Y CIIOBUS NMPOTEKaHUs peakiii HOHHOr0 0OMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBONCTBa KUCIIOT, OCHOBAaHUI U COJIEH B CBETE
Npe/CTaBIeHUNH 00 SIEKTPOJUTHUECKONW aucconanuu. KadecTBeHHbIE peaklMHM Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJIJIOB M HeMeTauloB (rpadura ¥ ajiMasa), CJIOXKHBIX BEUIECTB (XJopuiaa HaTpus),
UCCJIEOBAHNE 3aBHUCHMOCTH CKOPOCTH XMMHYECKON pEakLUU OT BO3JIEHCTBUS Pa3IUYHBIX
(bakToOpoB, UCCIIEOBAHNUE IIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MPOIECCa TUCCOLMALINN
KHCJIOT, IIeJoYedl W cosield (BO3MOYKHO HCIIOJIB30BAHWE BHJEO MAaTEPUAJIOB), IPOBEACHHE
OTIBITOB, WILTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS peakiuuil MOHHOro oOMeHa (oOpa3oBaHMe
ocajika, BBIJENICHHE Tra3a, OOpa3oBaHHE BObI), OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluuu pas3iokKeHUs, COCIMHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYECTBEHHBIX pEaKLUUi Ha HOHBI,
peleHne SKCIepUMEHTaIbHBIX 33/1a4.

HemeTaibl u MX cOeJUHEHHSA
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OO6mas xapakTepucTuKa ranoreHoB. OCoOOEHHOCTH CTPOSHHS ATOMOB, XapaKTepHbIe
crerneHu okucienus. CtpoeHue u Gpu3ndeckre CBOWCTBA MPOCTHIX BELIECTB — raJIOreHOB.
XUMHUYECKHEe CBOMCTBA HA TPUMEPE XJIopa (B3aMMOJICHCTBHE ¢ METa/UIaMH, HEMETaJJIaMU,
niesouamu). Xaopoogopoa. CossiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, IIOJyUYEHHE,
npuMeHeHue. JlelicTBre Xjopa 1 XJI0pOBOAOPO/Ia Ha OpraHu3M vejoBeka. Baxkuelime
XJIOPU/IBI U UX HAXO0XJAECHUE B IIPUPOJIE.

OO6mas xapaktepucTuka 3jeMeHTOB VIA-rpynmnbel. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QHU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJIa ¥ Cephl. AJIOTPOIHbIE MOIU(DUKAIIMKA KUCIOPO/Ia U cepbl. XUMUYECKUE CBOWCTBA
cepel. CepoBoniopoJ, cTpoeHHe, (U3NUYECKUe M XUMHYECKHe cBoicTBa. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIIOB. CepHast KUCIIOTa, (pU3ndYeckre U XUMUYECKHEe CBOWCTBA
(oOme Kak MpeACTaBUTENS Kiacca KHUCIOT M crneunupuueckue). XUMHUYECKUE PpEeaKIHH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO croco0a MOJy4YeHHs cepHoil Kucnothl. [Ipumenenue
cepHoii KucCHOTHl. ConM CEepHOM KHUCIOTHI, KA4YeCTBEHHAs peakuusi Ha Cynb(ar-uoH.
HaxoxneHnue cepel U €€ cOeIMHEHUN B MpHpojae. XUMHUUYECKOE 3arpsi3HEHHE OKpYKarollen
Cpebl COCTMHEHUSMU Cephl (KUCIOTHBIE HOXK/IH, 3aTPSA3HEHIE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro NpeaoTBPaIICHHUS.

OO6mass xapakrtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOECHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCICHHS. A30T, pPaclIpoCTpaHEHHWE B MpHUpole, (PU3NYECKUE H
XUMHYecKHe cBoicTBa. KpyroBopor asora B mpupoie. AMMHAK, €ro (U3HYECKHE U
XUMHUYECKHE CBOICTBa, moiyueHue u mnpuMmeHenue. Coind amMMOHHUA, UX (U3HYECKUE H
XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peaklivs Ha MOHBI aMMOHUSA. A30THas
KHUCTIOTa, €€ MoylyueHue, (pu3nuecKkue U XMMHUYECKHe CBOMCTBa (00IIME KaK MpeICTaBUTEINS
KJjlacca KHCIOT U creruduueckue). Vcnonap3oBaHne HUTPATOB M COJICH aMMOHUSI B KauecTBE
MUHEPATBHBIX yIOOpeHH. XHUMHUYECKOE 3arpsi3HEHUE OKpPYKAIoIIeH Ccpellbl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsi3HEHUE BO3/yXa, MMOYBHI B BOJOEMOB). Docdop, aTuIOTPOITHbIE
monupukanmu pochopa, ¢usmueckne u xumuyeckue cpoiictBa. Okcun docdopa (V) u
docdopHas kucnora, PUINIECKHE W XUMHUYECKHE CBOHCTBa, MONXy4YeHHE. lcmoib30BaHUE
docdaroB B kauecTBE MUHEPAIbHBIX YI0OpEHUH.

OO6mass xapaxktepuctuka 3yeMeHToB I[VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIECHUA. YTJIEepOJ], alIOTPOIIHbIe MOIUBHUKAIIMH, PACIPOCTPaHEHUE
B Ipupojse, pusmueckue M XUMU4eckue cBoicTBa. Ajncopbuus. KpyroBopoT yriepona B
npupoze. OKcupl yriaeposa, ux (pU3n4Yeckue U XUMHUECKHE CBOWCTBA, JAEHCTBUE Ha >KUBbIC
OpraHU3MBbl, MOJIyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriaepoza (IV), runotesa rno0aibHOro NOTEIUIEHHUs KIMMAaTa, NapHUKOBBIN 3¢ (dekT. YronbHas
KHUCIIOTa U €€ CoJIM, UX (PU3UYECKHEe U XUMUYECKHE CBOMCTBA, MOJYyYEHHUE U NPUMEHEHHE.
KavecTBenHas peakiusi Ha kapOOHaAT-HOHBI. Mcnonab3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATUS 00 OPraHUYECKHUX BEIECTBAX KAaK O COEAMHEHUSX yriepoja
(MeraH, 9TaH, JTWUJIEH, AalleTUJIEH, ATAaHOJ, IJIMIEPUH, YyKCycHas kuciota). [Ipupoansie
UCTOYHUKU YIJI€BOJOPOJOB (YroJyib, NMPHUPOJHBIA ra3, HeQThb), MPOAYKTHl MX IepepaboTKH
(OeH3uH), UX poib B OBITY W MNPOMBINUICHHOCTH. IloHATHE O OMOJIOTMYECKH BaXKHBIX
BEleCTBaX: JKUpax, OenKax, yriaeBoJax — M MX POJM B >KM3HM uejoBeka. MarepuaabHOe
€MHCTBO OPraHUYECKUX U HEOPTraHUUECKHUX COECAMHEHUM.

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOWCTBA, MOJyYEHHE M MPUMEHEHHUE.
Coenunenus kpemHust B mnpupone. OOmme mnpezacraBieHus o0 oxcune kpemuus (IV) u
KpeMHueBoM kuciore. CHUIMKATBI, MX HCIOIb30BaHHE B OBITY, B IPOMBIIUIEHHOCTH.
Baxwueiimme cTpouTenbHble MaTepHalbl: KepamMHKa, CTEKJIO, LIEMEHT, OeTOH, >KeJIe300€TOH.
[Tpo6GyieMbl 0€301aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3I[0B HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHON KUCIJIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMH Ha XJIOPUA-UOHBI U HAOII0/IeHNe MTPU3HAKOB UX MPOTEKAHUS, OMBITH,
oTpaxaromye GU3n4eckrue U XMMHUYECKHE CBOMCTBA T'aJIOTEHOB M MX COEIMHEHHUI (BO3MOXHO
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WCIIOJIb30BAaHNUE BHJICOMATEPHAIIOB), O3HAKOMJICHHWE C OOpas3liaMH XJOPHUIOB (TaJOTeHHUIIOB),
O3HaKOMJICHHE C oOpa3maMu cepbl M €€ COeITUHEHHSIMH (BO3MOXXHO HCIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHWE TIpolecca OOyIrJIMBaHUS caxapa TOJa JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYeHHEe XUMHUUECKUX CBOMCTB pa30aBIIeHHON CEpHOM
KHUCJIOTBI, IPOBEJICHNE Ka4yeCTBEHHON peaklUy Ha Cyiab(haT-MOH M HaAOIOJIEHUE MpHU3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta, Gochopa U UX COSAUHEHHM
(BO3MOXXHO HCIIOJIb30BAaHHWE BHUIEOMATEpUATIOB), OOpa3mamMu a30THBIX H  (pochopHbIX
ynoOpeHui, TmoiydeHue, coOMpaHue, paclo3HaBaHWE M H3YYEHHE CBOHCTB aMMHaKa,
MIPOBEJICHNE KAaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (pochaT-uoH U U3ydyeHUe MPU3HAKOB
UX MPOTEKaHMsl, B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBbIO (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHUATIOB), M3YYCHHE MOJENel KPUCTAJUTMUECKUX PEIIETOK aiMasa,
rpadura, ¢ymaepeHa, O3HAKOMIIGHHE C TPOILECCOM aJCcOpOIHMH PACTBOPEHHBIX BEUICCTB
AKTUBUPOBAHHBIM  YINIEM UM YCTPOICTBOM  MpPOTHMBOras3a, IOJydyeHHe, coOupaHue,
pacro3HaBaHUE U U3y4YEHUE CBOMCTB YITICKHUCIIOTO ra3a, NPOBEACHUE KaYeCTBEHHBIX PEaKIUi
Ha KapOOHAaT M CHUJIMKAT-UOHBI U M3Y4YCHHE NPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C
IPOAYKIMEN CHUIMKATHOW MPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3ajad 10 TEMeE
«BaxuHelmme HeMeTaIbl U UX COSAUHEHUS».

Metayibl M X COeIMHEHMS

OO0mass XapakTepUCTUKAa XHUMHUYECKUX OJIIEMEHTOB — METAJJIOB HA OCHOBAaHHH UX
nosnoxenus B Ilepumonmueckoil cucreme xuMmuueckux dsieMeHToB J[. M. MenneneeBa u
ctpoeHust artomoB. CTpoeHue MeTayioB. MeramMueckass CBSI3b U MeTaJJIMYecKas
KpUCTAJIIMYECKAs PEIETKA. DIEKTPOXUMUYECKUN psAJl HANPSKEHUH MeTaioB. Pusnyeckue u
XUMHYECKHE CBOiicTBa MeTauioB. OOmme crnocoObl moiyuyeHuss MetauioB. [loHsitue o
KOPPO3HH METaJNIOB, OCHOBHBIE CITIOCOOBI 3alUTHl X OT Koppo3uu. CruiaBbl (CTajib, YyryH,
TIOPAIIOMUHUINA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[I{esrounble METAJUIBL: MOJOKEHHE B lleproanyeckoll cucTeMe XMMHYECKUX JJIEMEHTOB
. . MenpeneeBa, CTpo€HUE UX aTOMOB, HAX0XkA€HHE B Ipupoae. Puznueckue 1 XUuMHIECKUE
cBoiicTBa (Ha mnpuMepe HaTpus M Kanus). OKCUABI W THAPOKCHABI HATpUs M Kajusl.
[IpuMeHeHre HIeNOYHBIX METAIOB U UX COEIMHEHUH.

[[{erouHO3eMeENbHBIE METAUIBI MArHUM W KajupUui: nosiokeHue B Ilepmoandeckoit
cucrteme xuMmuueckux anemMeHToB J[. M. MenzaeneeBa, cTpoeHuEe MX aTOMOB, HaXOXJICHHE B
npupozae. Ouznueckrne 1 XMMAYECKUE CBOMCTBA MAarHus M KajbliMs. BaxkHelme coenHeHust
KaJblMs (OKCUI, THIPOKCHU, CONN). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B llepuoanueckoil cucremMe XUMHUYECKHX d3JeMeHTOB /Jl.
N. MenneneeBa, CTpo€HHE aTOMa, HAXOXKIAEHHE B mpupone. PU3NUECKHE U XUMHYECKHE
cBOicTBa amtoMuHUsA. AMQpOTEpHbIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

Keneso: mnonoxenne B Ilepuoanueckoll cuCTEME XUMHUYECKMX JJ1eMEHTOB /Jl.
N. MenpeneeBa, CTpOCHHE aTOMa, HaxOXAeHUE B mpupoae. Dusnyeckue M XUMHUYECKHE
cBoiictBa sxene3a. Okcupawl, ruapokcuabl U comu xeneza (II) u >xemesa (III), ux cocras,
CBOICTBA U MOJyYECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMd MeTasIoB M CIIJIaBOB, MX (PU3MUECKUMH CBONCTBAaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJIB30BaHUE BUEOMATEPHUAJIOB),
0COOEHHOCTEH B3aMMOJEHCTBMS OKCHMJA KaiblMsl W HaTpus C BOJOM (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHUAIIOB), UCCIIEIOBAaHHE CBOMCTB MKECTKOM BOJIBI, ITPOLIECCa TOPEHUS
xKelne3a B KUCIOpose (BO3MOXKHO HCIIOJIb30BAaHME BUEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, UHKA, kene3a (II) u xenesa
(IIT), memu (II), HabmroieHNEe U ONKCAaHUE MIPOIIECCOB OKPAIIMBAHUS INIAMEHU MOHAMH HATpPUS,
KaJIUsl U KaJblMs (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPHUAIIOB), HCCIeA0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA ATFOMUHUSL U THAPOKCHJA LIMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX 3a/a4
1o TeMe «BaxHelme MeTaibl U UX COEIUHEHHUS».

XuMus M OKpy:KamoLas cpeaa
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BemecTBa 1 Marepualibl B TOBCEIHEBHOM KU3HU Y€JIOBEKA. be30omacHoe MCnoab30BaHue
BEIIECTB M XMMHMYECKMX peakuuid B ObiTy. IlepBas momols mpu XUMHYECKHX OXKOTax H
OTPAaBJICHHSIX.

XUMHUECKOe  3arps3HEHUE  OKpyKaromied  cpenpl  (mpeaesibHas — JIOIycTUMasi
KOHIIeHTpanus Bemects, naiee — [1/1K). Poib xumun B penieHnn SKOJIOTHYECKUX TTPOOIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbl METAJIJIOB, IIOJUMEPHBIC MaTEPUAJIBI).

Mesncnpeomemnuie ceasu

Peanuzarnus MEXIpeIMETHBIX CBS3CH MPU U3yYEHUHU XUMHH B 9 KJlacce OCYIIECTBIISICTCS
yepe3 MCIOJIb30BaHUME KakK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUH, TaK U TOHSITHM,
SIBJISTFOIITUX CSI CACTEMHBIMHM JIJISI OT/ICIIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4HBIH (DaKkT, TUIOTE3a, 3aKOH, TEOPHs,
aHajgu3, CHHTE3, KJIacCH(pUKAIMsA, IEePUOJUYHOCTh,  HAONIOJCHUE,  AKCIICPUMEHT,
MOJICTTUPOBAHUE, HW3MEpPEHUE, MOJENb, SBJICHHUE, TMAPHUKOBBIA d(h(dEeKT, TEXHOIOTHS,
MaTepHabl.

®dusuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWI, H30TOIbI,
PaaMOAaKTUBHOCTh, MOJIEKYIa, OJJICKTPUYECKUN 3apsia, MPOBOJHUKH, IOJYIPOBOIHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Tas,
pacTBOp, PaCTBOPUMOCTb, KpHUCTA/UIMUECKas pemeETKa, CIUIaBbl, (U3WYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUsI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, F3KOCUCTEMa, MHUHEpAIbHBIE YIOOPEHUS,
MI/IKpOE)JIeMeHTBI, MaKpOBJIeMCHTI)I, IIUTATCJIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIC IOPOJIBI, IOJE3HBIC
HWCKOITaeMBbIE, TOIIJINBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOEHHs IMPOrPaMMbI OCHOBHOI'O OOINEro 00Opa3oBaHHs
JOCTHUTAIOTCS B X07Ie OOyUCHHsI XMMUHU B €IMHCTBE YUeOHOW M BOCIHMTATEIBHOM eI TETbHOCTH
B COOTBETCTBUH C TPAJAUIMOHHBIMA POCCHHCKMMH COIMOKYJIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMH I[CHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MpPaBUJIAMH W HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT MPOIECCAaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIMAIN3AIIMN 00YYaIOIINXCSL.

JIMYHOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHUBHBIX [IEHHOCTHBIX OPHEHTAIMI M PacHIMPEHUE OIBITA JEATEILHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHUS

[ICHHOCTHOTO OTHOIICHHSI K OTEYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIIE/IMIO, TOHMMaHWs 3HAYEHUS XHMHUYECKONM HAayKH B JKH3HH COBPEMEHHOIO
0011ecTBa, CIIOCOOHOCTH BIIAJETh JTOCTOBEPHOUW HH(pOPMAIMEH O MEPEIOBBIX TOCTIKCHUAX U
OTKPBITHSX MHPOBOW M OTEYECTBEHHON XWMHHM, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTpONCTBE MHpa 1 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

HPEJICTABICHNS O COIHMAIBHBIX HOPMax W IPaBHIaX MEXIMYHOCTHBIX OTHOINECHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM, yd4eOHO-
UCCIIENOBATENBCKOM, TBOPYECKOW M JAPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pPa3sHOOOpa3HON COBMECTHOM JESTENbHOCTH MPU BBIMOJHEHHH Y4YeOHBIX, MO3HABATEIbHBIX
3aj1a4, BBIMOJIHEHHH XMMHUYECKUX DKCIIEPUMEHTOB, CO3aHUN YUEOHBIX TIPOEKTOB, CTPEMIICHHUS
K B3aHMOIIOHUMAHHIO ¥ B3aHMOITOMOIIH B MTPOIIECCE ITON YUeOHOM AesITEeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE IIOBEICHHWE M IIOCTYIIKA CBOMX TOBApHINEH C TO3WIMHA HPABCTBEHHBIX M
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MTOCIIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS
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MHUPOBO33PEHYECKHE MPEJICTaBICHUS O BEIIECTBE W  XUMHUYECKOW  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M COCTABIIAIOIINE OCHOBY MJIS
MOHMMAHUA CYIIHOCTH HAyYHOW KapTUHBI MHpa, [PEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/bl, B3AUMOCBS3SIX YEJIOBEKA C MIPUPOJHOM CpEAoi, O posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJIECHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU 110 XMMMHH,
HeoOXoauMble Il OOBsACHEHUsT HAONIOAAeMbIX MPOIECCOB M SBJICHHM, MO3HABATEIbHOM,
UHPOPMALIMOHHOM M YHUTATENbCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIBHOM
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, IOCTYMHBIMU TEXHUYECKHUMHU
cpeAcTBaMu HH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYEHHUIO U MO3HAHUIO, JH0O03HATEIHLHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHON M UCCIIEI0BATEIbCKON JEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B IajbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3[I0POBBIO,
YCTAaHOBKHM Ha 3/I0pOBBIA 00pa3 JKW3HU, OCO3HAHHE MOCIEACTBHA U HENPUATHE BPEIHBIX
MPUBBIYEK (YIMOTPEOJICHUS AIKOTOJs, HAPKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIIOICHUS
npaBuiI OE30MACHOCTH TPHU OOpamleHNH C XMMHUYECKHMHU BEIIECTBAMHU B OBITY M peaIbHOM
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil U Tpyaa pa3audyHOro poja, yBaKEHUE
K TpyAy W pe3ynbTaraM TpPYJOBOW MAESITEIbHOCTH, B TOM 4YMCIE Ha OCHOBE IPUMEHEHHUS
OPEeIMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIM BBIOOP WHAWBUIYATBHOW TPaEeKTOPUU
IPOJODKEHHUsST 00pa30oBaHMsI C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol nmpodeccnoHanbHON AeITeNbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCUOHATIBHON Cpeie;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUS

9KOJIOTMYECKH 11€J1€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMUS, IIOHUMAHHE IIEHHOCTH 3/I0pOBOr0 M Oe3omacHoro o0Opasza *KH3HHU,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3UYECKOMY U ICHUXHYECKOMY 3/I0POBBIO,
OCO3HaHME LIEHHOCTH COOJIOZCHHUs TMpaBuJ O€30MacHOr0 TMOBEACHMA TMpH paboTe C
BEIIECTBAMH, a TAKXKE B CUTyalUsIX, YIPOXKAIOIINX 37J0POBBIO U JKU3HHU JIFOJCH;

CIOCOOHOCTH TMPHUMEHATh 3HAHUSA, IMOJydaeMble MPHU U3yYEeHUM XUMUH, JJIS peIleHUs
33/1a4, CBSA3aHHBIX C OKPYKAWOIIEW MPUPOJHOM CpeAoW, g TOBBIILICHHUS YpPOBHS
HKOJIOTHUECKOM KyJIbTYphl, OCO3HAHUS IJIOOAIBHOTO XapakTepa 3KOJIOIMYECKHX MpoOseM U
nyTed MX pEelIeHUs MOCPEICTBOM METOJIOB XHMHUH, 3KOJOTHYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJCTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKAaTUBHOM U COLIMATIbHON NIPAKTHKE.

METAIIPEJJMETHBIE PE3VJIbTATbI

B cocraBe MerampeIMETHBIX pPE3yJbTaTOB BBIIEIAIOT 3HAYMMBIE JUISI (POPMUPOBAHUS
MHUPOBO33pEHUs O0LIEHAYYHbIE TIOHATHS (3aKOH, TEOPHsl, IPUHLUI, TUIIOTE3a, (DAKT, cucTema,
Ipo1iecc, IKCIEPUMEHT U JIPYroe.), KOTOPbIE NCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
npeaMeTax M MOo3BOJISIOT HA OCHOBE 3HAHUN U3 3THX MPEeIMETOB (POPMHUPOBATH MPEJICTABICHHE
0 LIEJIOCTHOM Hay4YHOH KapTUHE MUpa, U YHUBEpCalbHbIE yueOHbIE AeHCTBUS (IT0O3HABATEIbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpble 0OecnednBaloT (HOpMUPOBAHUE T'OTOBHOCTH K
CaMOCTOSITENIbHOMY TJTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHbIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

Bba3oBble jlornuyeckue AeicTBUA:

YMEHMSI HCIIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBILIUIEHUS IPU OCBOEHUU 3HAHWM:
pacKpblBaTh CMBICH XHUMHUYECKUX TOHATHI (BBIAEISATH WX XapaKTepHble MpPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU MOHATUSMH), UCIIOJIb30BATh OHATHS 51 OOBSICHEHUS
OTJIENbHBIX (PAKTOB M SBJIEHWH, BBIOMpATh OCHOBAHMSI M KPUTEpPUM Ui KiaccU(UKaLUU
XUMHYECKHX BEIIECTB U XUMHUYECKMX pEaKLUUi, yCTaHABIWBAaThb IPUYMHHO-CIIEJCTBECHHBIE
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CBSA3M MEXAY OOBEKTaMH HW3Y4YEeHHs, CTPOUTHh JIOTHYECKHE pAacCyXJIEHUs (MHIYKTHUBHBIE,
JIeIlyKTUBHBIE, 10 aHAJIOTUH ), A€JIaTh BHIBOJbI U 3aKITIOUCHNUS;

yYMEHHE MPUMEHSATH B MpoIiecce MO3HAHUS MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XHMHUH, MPEOOpPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJICJIbHBIE MPEACTABICHUS — XUMUUECKH 3HaK (CHMBOJI AJIEMEHTA),
XxuMu4eckas (opMmyiga W ypaBHEHHE XHMHUYECKOH peakiuuu — TpU peleHHH Y4eOHO-
[IO3HABATEJIbHBIX 3a/1a4, C YYETOM OTUX MOJEJIbHBIX MPEACTABICHUN BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHUYECKHX PEAKIHi, BBISBIATH OOIIMEe 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarenLCcKue AeiCTBHSA.

YMEHME HCII0JIb30BATh [IOCTABJIEHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA IIO3HAHMS, a
TaKkKe B KauecTBE OCHOBBI i (OPMUPOBAHMSI THUIOTE3bl IO IMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpETEHUE OMbITA MO IIAHUPOBAHHUIO, OPTaHU3al[MH W TMPOBEACHUI0 YYECHHUUYECKHX
HKCIEPUMEHTOB, YMEHUE HaOII0JaTh 32 XOJ0M IMPOLECCA, CAMOCTOSITENILHO MPOTHO3UPOBATH
€ro pe3yabpTaT, GopMyIUpOBaTh 0000IIEHNS U BHIBOABI MO Pe3yJbTaTaM MPOBEIEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HH(OPMAIMIO PA3IUUYHBIX
BUJOB M (OpPM MpEACTaBICHUS, MOTYy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJSpHAS
JUTEpaTypa XHWMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE IOCOOMs, pecypchl MHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIINIO;

YMEHHUE MMPUMEHATH Pa3IUYHbIE METOBI M 3aIIPOCHI IPU TIOUCKE M 0TOOpe HH(pOpMAIUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIsi BBIMOJHEHHsS] YYeOHBIX W TMO3HABATEIBHBIX
3aJa4  OMpENeNEHHOrO0 TUNA, MNPUOOpPETeHHEe OmbITa B  0O0JACTH  WCIOJIB30BaHUS
UH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJaJeHUE KYyJIbTypOH  aKTHBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO
dbopmy mpezncraBineHuss MHGOPMALMKM U WUTIOCTPUPOBATH pelIaeMble 3aJa4ld HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, ApyruMu GopMamu rpaduki ¥ UX KOMOMHAITUSIMH;

YMEHHUE HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce yueOHOH M HCCel0BaTeNbCKOM
JESTENIbHOCTH HMH(QOpPMAlMI0 O BIMSHUM IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO3siiicTBa H
TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOIIEeW IPUPOAHOMN CPEBI.

KoMmmyHukaTHBHbBIEe yHHBepcaibHble YyueOHbIe 1eliCTBUSA:

YMEHHUS 3a/aBaTh BOIPOCHl (B XOAe Auajgora W (MIM) JAUCKYCCHH) IO CYILIECTBY
oOcyxxgaemMoil TeMbl, (OPMYJIUPOBATh CBOM MPEIOKEHHS] OTHOCUTEIBHO BBIMOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHMSI TPEJCTAaBIATh IOJYyYEHHBbIE pPE3YJbTaThl I[O3HABATEIBHOW JNEATENbHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTax; JelaThb MPE3ECHTALUI0 pPe3yJIbTaTOB  BBIIOJIHEHUS
XUMHUYECKOTO  JKCIepuMeHTa  (JabopaTopHOro  OmbITa, JabopaTopHOl  paboOTHI 1O
UCCIICIOBAaHMIO CBOMCTB BEIIECTB, y4€OHOIO IIPOEKTA);

yMEHUsl y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHOMN U
HCCJIEIOBATEIbCKON /EATEIbHOCTH NPU PEIIEHWH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB M COIJIACOBAHUs MO3ULUHI (00CYXJeHHUs, OOMEH MHEHMSMHU, «MO3TOBbIE
HITYPMbI», KOOpPJIWHAIMSl COBMECTHBIX JCHCTBHI, ONpeeNeHne KpPUTEpUEB 110 OLEHKE
Ka4yecTBa BBIIIOJHEHHOH pabOThI U JpyTHeE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CAMOCTOSITEIILHO ONPENEIATh LENH AEATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh W MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JESTENbHOCTb, BHIOWPAThH
HanOonee HPQEeKTHBHbIE CIOCOOBI pelmeHHss Y4eOHBIX U IO3HaBaTeNBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTHPOBATH NPEIIOKEHHBIA aITOPUTM JIEUCTBUHN NpPH
BBIMOJIHEHUH 33JaHUN C y4€TOM TOJYYEHHUS HOBBIX 3HAaHMH 00 H3y4yaeMbIX OOBEKTaxX —
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BEILECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yibTaTa 3asiBJICHHOMN LM,
YMEHHE UCITOJIb30BaTh U AaHATU3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIIOBUU 3a/IaHUM.
IMPEJMETHBIE PE3VYJIbTATEI

B cocraBe mnpenMeTHBIX pe3yJAbTaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOIO JaHHOM (enepanbHOil pabouell MporpaMMol, BBIACISAIOT: OCBOEHHBIC
0o0ydJalmuMUCs Hay4dHbIC 3HAHUS, yYMEHUS W CIHOCOOBI JEWCTBUHM, crenu(uueckue s
peIMeTHOM 00nacTH «XUMHS», BUIbl ACSITEIBHOCTU IO IMOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETANK, TMPEeoOpPa30BAHUI0 M TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTyaIUsX.

8 KJIACC

K koniy oOyuenusi B 8 kjiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:
PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKHUM AJIEMEHT,
IIPOCTOE BELIECTBO, CJI0KHOE BEILECTBO, CMECh (OJHOPOHAS M HEOJHOPOAHAsI), BAJIECHTHOCTbD,
OTHOCHUTEJIbHAs aTOMHAas U MOJEKYJSIpHAs Macca, KOJIMYECTBO BELECTBA, MOJb, MOJSpHas
Macca, MaccoBasl JOJsi XMMHUYECKOrO 3JIEMEHTAa B COCJAMHEHUH, MOJISIPHBIA O0BEM, OKCHI,
KHCJIOTA, OCHOBAaHHWE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCICHUS, XUMHUYECKas
peaknus, KiaccHu(PHUKAIUS peakiuid: PeaKkIuu COCJAMHCHUS, PEAKIMH PA3JIOKCHUS, PEaKIUU
3aMelIeHMs, peakluu OOMeHa, 3K30- M DJHJIOTEPMHUYECKHE peaKIHH, TeraoBod sddekt
peakuuu, SApOo aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToMHas oOpOuTallb, pajuyCc aroMma,
XUMUYECKAsl CBSI3b, MOJISIPHASL U HETIOJSIPHAs KOBAJIEHTHAs CBs3b, MOHHASI CBSI3b, MOH, KATHUOH,
aHWOH, paCTBOP, MaccoBasi J0JIsl BelecTBa (IIPOLIEHTHAs KOHIIEHTPAIIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUM U MPUMEHATH 3TU MOHATHUSA
IIPY ONMCAHUM BEILIECTB U UX IPEBPALLCHHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIUKY Ui COCTaBiIeHHsS (DOpPMyJ BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUN;
OTIpE/IeNATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coequHeHUN 1O (QopMmynaM, BHUJ XHUMHYECKON CBsi3M (KOBaJGHTHas W HWOHHAs) B
HEOPTraHUYECKUX COCIMHEHUSX;
packpsiBaTh cMbica  Ilepuomgmueckoro 3akona JI. WM. Menpeneesa: [1eMOHCTpUPOBAThH
MMOHUMaHUE NEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX AJIIEMEHTOB OT UX MOJIOKEHHUS
B Ilepuommueckoil cucreme, 3aKOHOB COXPAHEHUS MAacCChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYE€HUS, 3aKOHA ABOrajpo;
OMHCHIBATh M XapaKTepu3oBaTh TaObmu4Hyro ¢opmy [leprmomndeckoil CHCTEMbl XUMUYECKHX
AJIEMEHTOB: pa3linyaTh MOHATHS «TJaBHAs noArpynmna (A-rpyrma)» U «mo0odHasi MOATpyIna
(b-rpymnmna)», Manble U OONbIINE MEPUOMABI, COOTHOCUTh 0003HAYEHHUS, KOTOPbIE MMEIOTCS B
tabnuie «llepuoandeckas cucreMa xuMuueckux emMeHToB J[. . MeHeneeBa» ¢ 4YuCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijapa, olriee
YHCIIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATH XUMUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIIeCTBA, XMMUYECKUE PEAKITHH
(110 YKCy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 2D (DEKTy);
XapakTepu30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAass OINMCAHWE IPUMEPAMH  MOJIEKYJSPHBIX  YPAaBHEHUM  COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKINN;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALCHUIN B PA3JIMYHBIX YCIOBUSX;
BBIYMCIISATH OTHOCHUTENBHYI0 MOJIEKYJSPHYIO U MOJISIPHYHO MAacChl BEILIECTB, MaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JeMEeHTa Mo (opMyse COeTUHEHHS, MAacCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUUYECKON PEAKIINU;
MIPUMEHSTHh OCHOBHBIE ONEPALIMU MBICTUTEIBHON IEATEIIbHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHUE,
0000111eHIE, CCTeMaTU3allnI0, KIacCU(PUKAIINIO, BHISIBIICHUE IPUYUHHO-CIICICTBEHHBIX CBS3EH
— JIJI1 U3Y4YEHUsI CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METObI
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NO3HAHUS — HAOIIOAEHUEe, H3MEpeHHe, MOJEIMPOBAHUE, OSKCIEPUMEHT (pealbHbIl MU
MBICJICHHBIN );
CJIeZIOBATh MpaBUJIaM MOJIb30BaHUS XMMHUUYECKON NOCY10H U 1a00paTOPHBIM 000PYAOBAaHUEM,
TaK)Ke TNpaBWiIaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKLUHUSMHU IIO
BBIIOJIHEHUIO  JJAOOPAaTOPHBIX ~XMMHUYECKMX OIBITOB 10 IOJYYEHHIO U  COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJa M  KHUCIOPOAA), NPUTOTOBICHHIO PACTBOPOB C
OInpesieNIEHHOW MaccoBOM Josiell pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh W IPOBOJIUTH
XUMHUUYECKHE DKCIEPUMEHTHI 110 PAclO3HABAHMIO PACTBOPOB LIEJIIOYEH M KHUCIIOT C MOMOILBIO
WHIUKATOPOB (JITaKMyC, (eHONPTaATCHH, METHIIOPAHK U JPYTHE).
9 KIIACC

K koHny oOyuyeHus B 9 kJjiacce npeAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHH: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, aHHUOH, IIPOCTO€  BEIIECTBO, CIIO)KHOE  BEILIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTh, CTENEeHb OKHCICHMs, XUMHUYECKas peakius, XUMHUYecKas CBs3b,
TETUIOBON 3P PEKT peakuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
JIEKTPOJIUTUYECKAs TUCCOLMALNSA, PEAKLMd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecue, OOpaTHMbIE W HEOOpAaTUMBIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKUMU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTAHOBIEHHE, aJIOTPOIUS,
aM(OTEPHOCTh, XUMHYECKast CBSA3b (KOBAICHTHASI, HOHHAS, METAIUTMYECKAs ), KpUCTAJUTMYECKAsT
pemérka, KOppO3Ms METaUIOB, CIUIaBbl, CKOPOCTb XHMMHUYECKOH peakuuu, HpeaebHO
nomycrumas konuentpanus 111K Bemecrsa;
WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH W MPUMEHATh 3TU MOHATHS
IIPY ONMCAHMU BELIECTB U UX MPEBpAIECHU;
UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHMsS (DOpMyJN BEIIECTB M YpaBHEHUIl
XUMHYECKUX PEaKIU;
OIpeseNATh BAJCHTHOCTh M CTENEHb OKUCIIEHHS XMMUYECKHUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K OMPEICIIEHHOMY KJIACCy COEIMHEHUH 10
dopmynaM, BHMJ XUMHUYECKOW CBSI3W  (KOB&IEGHTHAs, MOHHAas, MeETallIMuecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA MO XMMHUYECKOH (opmyrne, xapakTep cpeabl B
BOJHBIX pAacTBOpaX HEOPraHMYECKHX COCIAWHEHUH, THUII KPUCTAJUNIMYECKOW PEIIETKH
KOHKPETHOI'O BEIIECTBA;
packpbiBaTh cMbIci [lepumonnueckoro 3akoHa JI. M. MenneneeBa M IE€MOHCTPUPOBATH €TO
MOHMMAaHUE: OMMCHIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy llepuonnueckoil cucremsl
XUMHUYECKHX 3JEMEHTOB: pa3iNyaTh MOHATHUS «TJIaBHAs MOATpyNna (A-rpymma)» u «1odouHas
noarpynna (b-rpynma)», maneie U OOJbIIME NEPUOAbI, COOTHOCUTH O0O3HAU€HUs, KOTOpbIE
UMEIOTCS B NEPUOJIUYECKOM TabiuIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS aTOMOB
XUMHYECKHX AJIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIIO 3JIEKTPOHOB U paclpesiesieHue uxX
[0 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB
AJIIEMEHTOB U MX COEAMHEHUH B Ipe/esax MallbIX MEepUOJIOB M TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;
KJIaccu(pUIUPOBaTh XUMUYECKHE HJIEMEHTHI, HEOPIraHNYECKHE BEIIECTBA, XUMHUUECKUE PEaKIH
(Mo 4YMcay W COCTaBy YYacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Io
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CHEMU(DUUECKHE XMMHYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, IOITBEPKAasi ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX M HIOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;
COCTaBIIAITh YPABHEHHUS DJIEKTPOJIUTHUECKON JUCCOLMALMN KUCIIOT, IEI0YEN U COJIEH, MTOJIHbIE
U COKpall€HHble ypaBHEHHMsS  peakluil HOHHOro oOOMEHa, YpaBHEHUS  pPEaKIHii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHUYECKON CBSA3M MEXJYy BEIIECTBAMU Ppa3IUYHbIX
KJIACCOB;
pacKpblBaTh  CYLIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEAKUUH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;
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MPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;
BBIUHCIISATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MAacChl BEIISCTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTa M0 (HOpMyJie COSIMHCHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE,
MPOBOUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;
co0roaaTh MpaBwiIa MOJTH30BAHKS XHMHUECKON MOCYA0N U 1a00paTOpHBIM 000pyI0BaHUEM, a
TaKXe TpaBUIa OOpaIleHHsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH TI0 BBITIOJTHEHUIO
1a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO U COOMPAHUIO0 ra3000pa3HBbIX BEHICCTB
(aMMmaka M yrieKucioro rasa);
MPOBOANTH PEAKIMH, TOATBEPKIAIONINEC KAYSCTBCHHBIH COCTaB Pa3JUYHBIX BEIICCTB:
pacrio3HaBaTh OMBITHBIM IyTEM XJIOPUA-, OPOMUA-, UOAMI-, KapOoHatT-, Gocdar-, CHIIUKaT-,
cynbhar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHUSI ¥ WOHBI HM3YyYEHHBIX METAJLIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTraHWYECKHUX BEILECTB;
MPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICIIUTEIHHON ACITEILHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000IIeHNE, CUCTEMATU3aINIO, BBISBJICHUE PUYHMHHO-CIICICTBCHHBIX CBSI3€H — JUIS M3YYCHUS
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIHi, €CTeCTBEHHO-HAYYHBIE METOAbl TO3HAHHS —
HaOJIr0/ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne ||HaumeHoBaHuE pa3einoB U Konnuectso yacos OnexTpoHHbIE (IIU(POBHIE)
/o TEM IIPOTrPAMMBI 00pa3oBaTeNbHbIE PECYPCH
Bcero||KonTponbasie || [IpakTudeckue
paGoThI paboTHI

Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS H

1.1 Xumus — BaskHast 5 BBEUTE 2 [[bubmuoreka [TOK
o0acth 3Ha4YCHHE https://m.edsoo.ru/7f41837c]]
€CTECTBO3HAHUS U
MPAKTUYECKOU
| ||mesiTenbHOCTH YeIOBEKa
1.2\ BeriectBa u 15 1 Beeaute  ||[[bubmuorexa [IOK
XUMHYECKUE PEaKIUH sHauenue | https://m.edsoo.ru/7f41837c]]
Hroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB ‘

2.1] Bozayx. Kucnopog. 6 BBE/IUTE seenure  ||[[bubnmorexa [IOK
[TonsiTHE 00 OKCHIAX 3Ha4YCHHE snauenue | https://m.edsoo.ru/7f41837c]]
22| Bomopoa.ITousitue o 8 BBE/IUTE 1 [[bubmauoreka [IOK
KHCJIOTaX M COJISIX 3HAYCHHE https://m.edsoo.ru/7f41837c]]
2.3|Boga. PactBopsl. S 1 1 [[bubmuoTeka [ITOK
[TousTHe 00 https://m.edsoo.ru/7f41837c]]
| |locHOBaHMSX
2.4/|OCHOBHBIE KJIACCHI 11 1 1 [[bubmuoTeka [ITOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c]]
| ||coennHeHui

HWroro mo pasngeny 30
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Pa3nea 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckasi cucreMa XMMHYECKHX 3J1eMEHTOB
. 1. Menpaeseesa. CtpoeHue aToMoB. XumMu4eckas ¢Bsi3b. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN
3.1|TTepuomnyeckuii 3akon || 7 BBEIUTE seequre  ||[[Bubmmoreka [JOK
u [leproauueckas 3Ha4YCHHE sHavenne | https://m.edsoo.ru/7f41837c]]
CHUCTEMa XUMMUYECKUX
snementoB 1. 1.
MenneneeBa. CtpoeHue
| |jatoma
3.2||XumuuecKast CBS3b. 8 1 seeaure  ||[[bubnuoreka [IIOK
OKHUCIIUTENIbHO- smavenne | |https://m.edsoo.ru/7f41837c]]
BOCCTAHOBUTEJIbHBIE
| ||peakiin
HWroro 1o paszumeny 15 [[bubauoreka IIOK
https://m.edsoo.ru/7f41837c]]
PesepBHOE Bpems 3 BBE/IUTE seeaure  ||[[bubnmorexa [IOK
3Ha4YeHHE sHauenne | https://m.edsoo.ru/7f41837c]]
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10
I[TPOI'PAMME
TEMATHYECKOE IINTIAHUPOBAHUE
9 KVIACC
Ne || HanmeHnoBanue pa3aenoB u KonungectBo yacos DnexTpoHHbIE (U POBBIC)
/o TeM IpOTpaMMBbI o0Opa3oBaTebHbIE PECYPCHI
Bcero||KonTponsasie||[[pakTrnaeckue
paboThI paboThI
Pa3pnen 1. BemecTBo 1 XMMHUYeCKHe PeaKIUH |
1.1|[ToBTOpEHHE U 5 1 [[bubmunoreka [IOK
yrTyOJIeHUe 3HAHHIA https://m.edsoo.ru/7f41a636]]

OCHOBHBIX Pa3/IeioB
Kypca 8 kitacca

1.2|OchoBHbIe 4 [[bubmmoTeka [TOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636]]

| |[xuMHYeCKHX peakuui

1.3||3nexTpomuTrueckast 8 1 1 [[bubauoreka [IOK
JTCCOIIHAITHS. https://m.edsoo.ru/7f41a636]]
XHWMHYECKUE PEAKIIUU B

| ||pacTBOpax

HWroro 1o pasneny 17

‘Pamen 2. HeMeTa/)ILI M UX COeTMHEHHS ‘

2.1/O6mu1as xapaKTepucTuKa 4 1 [[bubmnoreka LIOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636]]
VIIA-rpynnsl. ['anorenst

ﬂ OO1m1ast xapaKTepUCTHKA 6 [[bubmnoreka LIOK
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YACOB I10 ITPOTPAMME

Ne || HammeHoBaHHWE pa3aenioB U KonunuectBo uacos DnexTpoHHbIe (TUPPOBLIC)
/i TEeM TPOTPaMMBI o0Opa3oBaTebHbBIC PECYpPChI
Bcero||[KonTponbhbie||[IpakTuueckue
paboThI paboThsI
- |[xumuueckux snementos https://m.edsoo.ru/7f41a636]]
VIA-rpynmel. Cepa u eé
| ||coenunenus
2.3||O6mIast XxapaKTepuCTUKa 7 1 [[Bubmrorexa IJOK
XUMHAYECKHMX 3JICMEHTOB https://m.edsoo.ru/7f41a636]]
VA-rpymisbl. A30T,
||[pocdop u ux coenunenus
2.4]O6m1ast XxapaKTepUCTUKA 8 1 2 [[Bubmrotexa IJOK
XUMHAYECKHMX 3JICMEHTOB https://m.edsoo.ru/7f41a636]]
[VA-rpynnel. Yraepon u
KPEMHUM U UX
| ||coenunennst
Hroro 1o pasaeiny 25
‘Paaneﬂ 3. MeTasjibl 4 MX COCAUHECHUS
3.1/|06mwme cBoiicTBa 4 [[bubnaumoreka [IOK
METaJLIIOB https://m.edsoo.ru/7f41a636]]
3.2||BakHeiine MeTauIbl 1 16 1 2 [[bubmunoreka [IOK
UX COCTUHCHUS https://m.edsoo.ru/7f41a636]]
Hroro 1o pasaeiny 20
‘Paaneﬂ 4. XuMus M OKpykaoumas cpeaa
4.1|BerecTBa 1 MaTepHaibl B || 3 [[BubaunoTeka [JOK
PKM3HH 4EIIOBEKA https://m.edsoo.ru/7f41a636]]
HUroro no pazaeny 3
PesepBHOE Bpems 3 [[bubauoreka [IOK
https://m.edsoo.ru/7f41a636]]
OBILEE KOJIMYECTBO 68 4 7
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