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PabGouas mporpamma cocTaBlieHa B COOTBETCTBHUM C TpeOOBaHUSIMU
denepaabHOr0 ToCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO
obmiero oOpa3oBaHHsl BTOpOro mokojeHus, [IpumepHoil mporpaMMbl OCHOBHOTO
oO1mrero o0pazoBaHus MO XUMUU U aBTOpckoi [IporpamMmel kypca xumuu Jyuist 8-9
KJIaccoB  oOmieoOpa3oBaTeNbHbIX  yupexacHuii(0a3oBeiii  ypoBenb)  O.C.
['abpuensna (2019 roma). Hacrosimas mporpamMma yduTBHIBa€T PEKOMEHAAINU
[IpumepHO#i TporpaMMBbl 110 XUMHUH J1JI1 OCHOBHOM IITKOJIBI.

PabGouass mporpamma MO  XMMHH:  KOHKPETHU3UPYET  TOJOKEHUS
OyHIaMEHTAILHOTO ~ si[pa  COJEpKaHUsl  OOy4eHUS] XUMUHU C  YUYETOM
MEXIPEAMETHBIX CBS3€M YyUeOHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOTO LIMKIIA;
OTIpENENsIeT TOCIEeAOBATEIbHOCTh HM3YyUEHUS EAWHMIl COACPKAHHUS OOYyUYCHHS
XUMUU U GOpMHUpOBaHUA (pa3BUTHS) OOIMMX YYEOHBIX U CHEHUPUIECKUX
IPEeIMETHBIX YMEHHUI; 1aeT OPUECHTUPOBOYHOE pacIpeIeieHne YIeOHOTO BPEMEHU
0 pasjesiaM U TeMaM Kypca B MOJIAJIbHOCTH «HE MEHEE).

CopeprkaHre IporpaMMbl HAIIPaBJICHO HAa OCBOEHUE 3HAHWW M Ha OBJIAJICHUE
yMEHHSIMU Ha 0a30BOM YpPOBHE, UTO COOTBETCTBYeT OOpa3oBaTeIbLHON Mporpamme
mkonbl. OHa  BKIIOYAET BCE TEMBI, MPEAyCMOTPEHHBbIE (enepaibHbIM
rOCy/IapCTBEHHBIM  OOpa3oBaTeNbHBIM  CTAHAAPTOM  OCHOBHOTO  OOIIETro
o0pa30BaHus 110 XMMHH U aBTOPCKOM POrpaMMoil yd4eOHOro Kypca.

[Iporpamma kypca «XuUMHW» TIOCTPOEHA Ha OCHOBE CIUPAJIBHOW MOJEIH,
npeaycMaTpUBalONIell MOCTENEHHOE pa3BUTHE U YIUIYOJEHHE TEOpPETUUYECKUX

HpeIICTaBJ'ICHI/Iﬁ IIpH JIMHEMHOM O3HAKOMJICHHUH C OMIIMPUYCCKUM MaTCpraioM

B mnpenmerax ecTECTBEHHO-MAaTEMAaTUUYECKOIO0 UHKJIA BEAYLIYIHO POJb HIPAET
MO3HaBaTeNbHAs AESATEILHOCTh U COOTBETCTBYIOIIUE €l MO3HABATEIbHbIC yUeOHbIC
JIecTBUS. B CBSI3W ¢ 3TUM OCHOBHBIMHU LEJSIMH O00yYeHHMs] XUMUUA B OCHOBHOM

HIKOJIC ABJIAKOTCA:

1) dopmupoBanne y o0OydarOmUXCSd YMEHUS BUIETh M IOHUMATh LEHHOCTh

06p2130BaHI/I}I, 3HAYUMOCTb XHMHYCCKOI'O 3HaHUA [OJI1 KaXAO0ro 4YCJIOBCKa



HE3aBUCUMO OT €ro mpo(deccHoHanbHON AeATEeIbHOCTH; YMEHUS pa3inyaTh (PaKkThl
U OLEHKH, CPaBHUBATh OLIEHOYHBIC BBIBOJIbI, BUIETh WX CBSI3b C KPUTEPUSIMU
OLIEHOK M CBA3b KPUTEPUEB C ONPEACICHHOW CHCTEMOW LEHHOCTEW,
bopMyIUpOBaThH u 000CHOBBIBAThH COOCTBEHHYIO MO3UIIUIO;
2) ¢opMupoBaHre y OO0ydarolmuXcs IEJIOCTHOTO MPEICTABICHUS O MUPE U POJIHU
XUMHUHU B CO3JaHUU COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA; YMEHUS
OOBSACHATH OOBEKTHl M TMPOILECCHl OKpPYXalollel JIeWCTBUTEIILHOCTH —
IIPUPOJHOW, COLMAIBHOW, KYJIbTYPHOM, TEXHMYECKOM CpPEAbl, HWCIOIB3Ys I
3TOTO XUMHUYECKUE 3HAHUS;
3) npuoOpereHne oOOy4YalOIMMUCSA OIbITA Pa3HOOOPAa3HON JESATEIbHOCTH,
MO3HAHUSA M CaMOINO3HAHUS; KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEN),
MMEIOIINX YHHUBEPCAJIbHOE 3HAYECHHE JUIsl PaA3JIMYHBIX BUIOB JEATEIBHOCTH:
peuieHus TpoOJieM, NPUHSATUS pEUICHUM, TOWCKa, aHadu3a u 0o0paboTKU
uH(popmanuu, KOMMYHUKATHUBHBIX HaBBIKOB, HAaBBIKOB U3MEpPEHUN,
COTpYJHHYECTBA, Oe30macHOro oOpallleHusi C BeUIeCTBaMH B IIOBCEIHEBHOM
KU3HH.

3amayamu u3ydeHus y4eOHOro npeamera «XumMus» B 9 Kiacce ABISIIOTCS:
yueOHbIe: (DOPMUPOBAHME CHUCTEMBl XHMHUYECKMX 3HAHMM KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

pa3sBHBaKONIIMe: DPA3BUTHE JIMYHOCTH OOYYAIOUIMXCS, UX HHTEIUIEKTyaJlbHOE HU
HPaBCTBEHHOE COBEPUICHCTBOBAaHUE, (POPMUPOBAHUE Yy HHUX T'yMAHUCTUYECKUX
OTHOILIEHUH U 3KOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B ObITY U B TPYA0BOI
NEATEIbHOCTH;

BOCIUTATeJbHbIE: (OpPMHpPOBaHHE YMEHHUW Oe€30MacHOro oOpalleHHus C
BEIIECTBAMH, HCIIOJIb3YEMbIMH B MOBCEIHEBHOM KH3HU; BBIPaOOTKA MOHUMAaHUS
OOILIIECTBEHHON MOTPEOHOCTH B pPa3BUTUM XUMHUHU, a Takke (opmMupoBaHue
OTHOUIEHUS K XHMHHM KaK K BO3MOXHOW 0O0jacTu OyIylied NpakTHYEeCKOM

JACATCIBbHOCTH.

O01mas xapakTepuCcTUKA y4e0HOr0 npeamMera « XuMusi»



B cootBerctBuM ¢ @enepalibHbIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJaPTOM OCHOBHOTO 0O0IIero oOpa3oBaHUS ydalluecs JAO0KHBI OBJIAIETh
TAaKUMHU MO3HABATEIBHBIMU YUEOHBIMH JEUCTBUAMHU, KaK yMeHUEe (GOpMyIIHpOBaTh
npo0OsieMy W TUIOTE3Yy, CTaBUTh L€ W 3aJadM, CTPOUTH IUIAHBI JOCTHXKEHUS
L[EJICH U PELIEHUs MIOCTABJIEHHBIX 3a7a4, MPOBOJANUTH dKCIIEPUMEHT U Ha €T0 OCHOBE
JI€JIaTh BBIBOJIBI M YMO3AKJIFOUEHUS, IPEACTABIATh UX U OTCTANBATh

CBOI0 TOYKy 3peHusa. Kpome sToro, ydammecs IOJDKHBI OBJIAJETh IIPUEMaMH,
CBA3aHHBIMH C OIPEACICHUEM IIOHATUM: OIPAaHWYMBATh UX, OIKCHIBATH,
XapaKkTepu3oBaTh M cpaBHUBaTh. (CleAoBaTelIbHO, NPH H3YYEHUU XUMHUU B
OCHOBHOM WIKOJIE Yyyalluecs JOJDKHBI OBJIAJIETh YYEOHBIMH JIEHCTBUSIMH,
MO3BOJIAKOIIMMHA MM JOCTHYb JIMYHOCTHBIX, NPEAMETHBIX W METAIPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpamMma Mo XMMHH PAcKpbIBAaeT BKJIAJ y4eOHOIo IpeaMeTa B
JOCTH)KEHHE LIEJIell OCHOBHOTO OOLIEro 0Opa3oBaHUs U OINpPEAEINSeT BaKHEUIINE
COJIEpIKaTEIIbHBIC JIMHUU IPEIMETA:

BELIECTBO — 3HAaHHUI O COCTaBE W CTPOCHHM BEIIECTB, MX BAXHEUIIHNX
¢uznyeckux U XUMHYECKHX  CBOMCTBAaX, OWOJIOTMYECKOM  JIEHCTBUU;

XMMHUYeCKasi peakuMss — 3HaHUS OO0 YCIOBHUSX, B KOTOPBIX MPOSBISIOTCS
XUMUYECKHE CBOMCTBA  BELIECTB, CHNOCO0AaX  yOPABICHUS  XUMUYECKUMHU
IIPOLIECCAMHU;

NPUMEHEHHE BelIeCTB — 3HAHUSA U ONBIT INPAKTUYECKOW IEATEIIBHOCTH C
BELIECTBAaMH, KOTOpble HanboJiee 4acTo YINOTPEOIIAIOTCS B MOBCETHEBHOM JKU3HHU,
IIMPOKO HCHOJIB3YIOTCA B  IPOMBIIUICHHOCTH, CEIbCKOM  XO35MCTBE, Ha
TPAHCIIOPTE;

" I3bIK XUMHMH — CHCTEMA BAXHEUILINX MOHIATUN XUMHUHU U TEPMUHOB, B KOTOPBIX
OHH OIKMCHIBAIOTCS, HOMEHKJIATYpa HEOPTraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B
TOM YHCJI€ U TPUBUAIBHBIE), XUMUYECKHE (QOPMYJIbI U ypaBHEHUS, a TaKKe
npaBwiia mepeBoja HMH(OpPMAlMM C E€CTECTBEHHOIO f3bIKa Ha S3bIK XUMHH U

o0OpatHo.



[Ipu otOope conepkaHusi, KOHKPETUIUPYIOIIETO MPOrpamMMy, YUUTHIBAIOCH, YTO
nepea oOmuM oOpa3oBaHUEM HE CTOUT 3ajlada Mpo(ecCHOHATBLHON MOATOTOBKHU
oOydaromuxcs. OTO OIMpeNeinyio TMOCTPOSHHE Kypca Kak OOIIEKyJIbTYpHOTO,
HaIpaBJICHHOTO, TpeXAe BCEro Ha (HOPMUPOBAHME M pa3BUTHE HHTEpeca K
W3YUYEHUIO XMMHUHU. YUT€HA OCHOBHAs OCOOEHHOCTh MOJPOCTKOBOIO BO3pacra —
HayaJjo Mepexoja OT IETCTBA K B3pOCIOCTH, KOTOPBIN XapaKTEPU3yETCS Pa3BUTUEM
MO3HABaTENIbHOM Chephl.

Ha stame ocHOBHOTO 001Iero cpeaHero oOpa3oBaHUS MPOUCXOAUT BKIIIOUEHHUE
oOydarolmuxcss B MPOEKTHYI0 M HCCIEI0BATENbCKYIO JESATEIbHOCTh, OCHOBY
KOTOpPOW COCTaBJISIIOT TaKUe€ yHHMBEpCajbHble Y4eOHbIE IEHCTBUS, KaK yMEHHE
BUJIETh MPOOJIEMBbI, CTaBUTh BOMNPOCH, KJIACCU(PUIUPOBATh, HAOJIIO/ATH,
OPOBOANUTH JKCHEPUMEHT, JlelaTh BBIBOJBI W YMO3AKIIOUEHUS, OOBSICHSATH,
JIOKa3bIBaTh, 3AIMINATH CBOM HWJEH, NAaBaTh ompeaciieHUs NoHsATusaM. Croga ke
OTHOCSTCA NPHUEMBI, CXOIHBIE C ONPENCICHUEM IIOHATHUH:  OINHCAHHE,
XapaKTepUCTHKA, Pa3bsACHEHUE, CpaBHEHUE, pasiauyeHue. DOpMUPOBAHHUE ITHUX
YHUBEPCAIbHBIX Y4YEOHBIX JEUCTBUII HauMHAETCs €€ B HAYaJIbHOW IIKOJE, a B
KypCe XMMHUU OCHOBHOW IIKOJIbI IPOUCXOAUT UX PA3BUTHE U COBEPLICHCTBOBAHUE.
B cBsi3U ¢ 3TUM pe3epBHBIEC YaChl IIAHUPYETCS UCIIOIb30BaTh Ha (POPMUPOBAHUE U
pPa3BUTHE YMEHUW MPOEKTHOM M HCCIEAOBATEIbCKOW AEATEIIbHOCTH, YMEHHUE

BUACTD HpO6JI€MI>I, ACJ1aTb BBIBOABI U YMO3AKIIFOUCHU .

MecTo y4eOHOro npeamMera B y4eOHOM ILIAHE

OcoOeHHOCTBIO ~ COllepKaHUsl Kypca «XUMHUS» SBIAIOTCA TO, YTO B 0a3uCHOM
y4ueOHOM (00pa3oBaTebHOM) IIJIaHE ATOT MPEIMET MOSABIIAETCS MOCIECTHUM B PSIIy
U3Yy4YEHUs €CTECTBEHHOHAYYHBIX AMCLUHUIUIMH. JJaHHAs HE0OXOIUMOCTb OCBOCHUS
OOBSICHSIETCS] TEM, YTO HIKOJBHUKH JTOJDKHBI 00J1afaTh HE TOJBKO OIMpPEeICHHBIM
3aracoM TMpeABAPUTENIbHBIX E€CTECTBEHHOHAYYHBIX 3HAHHWA, HO W JOCTaTOYHO
XOpOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. YYalIUMHCS YK€ HAKOIUICHBI

3HaHUusg I10 CMCKHBIM AHCHUIINIMHAM IIHKJIA: 6I/IOJ'IOFI/II/I, (1)I/I3I/IKI/I, MaTEMaTHuKH,



reorpaduu, cHOPMHpPOBAINCH YMEHHS aHAIU3UPOBaTh, BECTU HAOIIOACHUA,
CpaBHUBaTh 0OBEKTHI HAOIIOCHMUSL.

B cooTBeTcTBHM C yUeOHBIM IJIAHOM Ha M3y4YE€HHE XMMUU B 9 Kiacce oTBOAUTCS 2
yaca B Hezelnto, 70 4acoB B roJi, IpU HOPMATUBHOW MTPOJOIKUTEIBHOCTH YUYEOHOTO
roga 35 y4eOHbIX Henenb. B COOTBETCTBHM CO CIOMKMBIIEHCS MPAKTUKOU
OpraHu3alld OCHOBHOI'O OOLIEro 00pa3oBaHusl B 00Pa30BaTEIbHBIX YUPEKACHUIX
o0miero o0pa3oBaHUsl peajbHas MPOJOJKUTENBHOCTh YYEOHOTO T0/Ja MEHBIIE
HOpPMAaTUBHOW M cocTaBisieT 34 ydeOHble Heaenn. Takum oOpa3oMm, Bpems,
BbIJIEIsIEMOE pabOyMMHU y4eOHBIMM IUIaHaMU Ha M3y4YeHUE XUMHH B 9 Kiacce Ha
MPaKTUKE paBHO 68 yacam.

Cpok peanu3aiuy NporpaMMbl — OJUH YU4EOHBIH TO/I.

OO6yuenue Beacrcs mo yueOHuky O.C.I'aOpuensH «Xumus 9 kimacc», KOTOPBIM
COCTABJISIET €AMHYIO JIMHUIO YYEOHHKOB, COOTBETCTBYET (eaepallbHOMY
roCcyJJapCTBEHHOr0 00pa30BaTEIbHOIO CTAHAAPTa BTOPOTrO MOKOJIEHHS 0a30BOr0
ypOBHsI U peanu3yeT aBTopckyto nporpammy O.C.I"'abpuensaa( 2016r).

Pe3yjibTaTam 0CBOEHUSI Kypca XUMHH

[Ipy wu3ydeHHMM XUMUM B OCHOBHOW WIKOJE OOECHEeUYMBAECTCS JIOCTUKEHUE

JIMYHOCTHBIX, MCTAIPECAMETHBIX U IPECAMCTHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE:

® B I[CHHOCTHO-OPUEHTAIITMOHHOMN c(hepe — YYBCTBO FOPJIOCTH 32 POCCUUCKYIO
XUMHUUYECKYIO HayKy, TyMaHW3M, OTHOILIEHUE K TPYIy,
LEJICyCTPEMIIEHHOCTB;

e (opmMupoOBaHHE IIEHHOCTHU 3I0POBOT0 U OE30MAaCHOTO 00pa3a KU3HH;
YCBOGHHE MPABUI UHAUBUIYATBLHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B UPE3BbIYANHBIX CUTYAIUSX, YTPOXKAIOIIUX KU3HHU U 3J0POBbIO
JIIOJICH;

® B TPYZIOBOI chepe — rOTOBHOCTH K OCO3HAHHOMY BHIOODPY JlabHEHTIICH

o0pa3oBaTeIbHOM TPACKTOPHH;



® B [I03HABATEJIIPHON (KOTHUTHBHOM, MHTEJUICKTYaJIbHOMN ) chepe — YMEHHE
YIIPaBISATh CBOEH MO3HABATEIBHOMN JAEATEIbHOCTHIO.

e (opmMupoBaHHE OCHOB IKOJIOTHYECKOMN KYJIBTYPbl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, PA3BUTUE OIbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOU pedIeKCUBHO-OIIEHOYHON U

Hp&KTPI‘IE?CKOﬁ ACATCIbHOCTH B JKXU3HCHHBIX CUTYAlIUAX,

MeTtanpeaMeTHbIe:

® YMEHUE CAMOCTOSITEIBHO OMNPENENsITh LIEU CBOET0 OO0YyuYeHHUs, CTaBUTh U
dbopmynupoBath s ceOsi HOBbIE 3a7aud B y4éOe W IO3HABaTEIbHOM
JESITEIbHOCTH, Pa3BMBaTh MOTHMBBI U HMHTEPECHl CBOCH IO3HABATEIHLHOU
JIESITEIBbHOCTH;

® YMEHUE CAMOCTOSITEJIBHO TUIAHUPOBATH ITyTH JTOCTHKEHUS LIEJIEH, B TOM YUCIIE
aIbTEepHATHBHBIC, OCO3HAHHO BbIOMpaTh Hambosee 3PHEeKTUBHBIE CIOCOOBI
peleHus yueOHBIX U MO3HABATEIbHBIX 3a/1a4;

® YMEHUE COOTHOCUTH CBOM JIEMCTBUS C IUIAHUPYEMBIMH pPE3YyJIbTATaMHU,
OCYIIECTBJISITh KOHTPOJIb CBOEU JIESITETbHOCTH B TMPOLECCE AOCTHUKCHUS
pe3yabTaTa, ONPENeNsiTh CIMOCOObI JCHCTBUN B paMKax MPeIIOKEHHBIX
yCI0BUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBHUU C
W3MEHAIOIIECHCS CUTYalluEH;

® yMEHHUE OIICHHWBATh MPABUJILHOCTH  BBINOJHEHUSI y4eOHOW  3ajauu,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS;

® BJI/ICHUE OCHOBAMHU CAaMOKOHTPOJISI, CAMOOLCHKH, NPUHATHUS PEUICHUNA WU
OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpAa B y4YEOHOM M TMO3HABATEILHOU
JESITENBbHOCTH;

® yMEHUE ONpPENeNsATh TMOHSATHS, CO37aBaTh OO0O0OIEHNs, YCTaHABJIMBATh
aHaAJIOTUH, KIAacCU(UIIMPOBATH, CAMOCTOSTEIIPHO BBIOMpATh OCHOBAHUS W
KpUTepUM sl Ki1accuuKaluy, yCTaHABIMBATh MPUYUHHO-CJICACTBEHHbIC
CBSI3U, CTPOUTH JIOTUYECKOE PACCYXICHUE, YMO3AKIIOUCHHE (MHIYKTUBHOE,

ACAYKTUBHOC U 110 aHaJIOFI/II/I) N ACJ1aTb BBIBOJBI,



® YMEHHE CO3/1aBaTh, MPUMEHITh W MPEoOpa3oBBIBATH 3HAKK M CUMBOJIBI,
MOJIETIN U CXEMBI JIJIsl pELICHUs YUEOHBIX U MIO3HABATENbHBIX 3a71a4;

® YMEHHUE OpIraHU30BbIBaTh Y4YEOHOE COTPYIHHYECTBO U  COBMECTHYIO
NESATEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMHM; padOTaTh UHAUBUAYAJIBHO U B
rpymnrne: HaXOAWTh O0Illee pEelIeHHWE U pa3peliaTh KOH(IUKTHI Ha OCHOBE
COrJacoBaHUsl  MO3MLIMK W ydy€Tra  HMHTEPECOB;  (POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE;

® yMEHUE OCO3HAHHO HCIIOIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C
3a71a4e KOMMYHHKALUU JUIS BBIPAKEHUS CBOMX YyBCTB, MBICIIEH U
NOTPEOHOCTE; MIIAHUPOBAHUS U PETYJISLMHN CBOEH JEATEIbHOCTH;
BJIAJICHUE YCTHOW U MHCbMEHHON PEYBbI0, MOHOJIOTHYECKON KOHTEKCTHOU

peublo;

e (OpMHpPOBAHHE M PA3BUTHE KOMIIETEHTHOCTH B OO0JACTH HUCIOJIb30BaHUS
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

e (opMupoBaHME U Pa3BUTHE OSKOJOTMYECKOrO MBIIUICHUS, YMEHUE
IPUMEHATh €r0 B II03HABATEIbHOW, KOMMYHUKATHBHOM, COLMAIBLHOU

MPaKTUKe U MPOPECCUOHANBHOW OPUEHTALINH.

IIpeamMeTHbIe:

1.B no3naBarenbHO# cepe:

® [1aBaTh OINPEACICHUS U3YUCHHBIX MOHITUI: «XUMUUYECKUHN JIEMEHT), «aTOM,
«MOH», «MOJIEKYJIa», «IPOCTBIE W CJIOKHBIE BEIIECTBA», «BEIIECTBOY,
«XUMHUYECKast dbopmymay, «OTHOCHUTEJIbHAS aTOMHas Maccay,
«OTHOCHUTENIbHAsI ~ MOJIEKYJIIpHAsi —Macca», «BAJIEHTHOCTBbY», «CTEIEHb
OKUCIICHUS», «KPUCTAIUIMYECKAs] PEIIETKa», «OKCUAbDY, «KUCIOTBD,
«OCHOBAHHUA», «CONM», «aM(OTEPHOCTb», «UHIUKATOPY», «IIEPUOIUYECKHMA
3aKOH», «IEPUOJUYECKasi TaOJIUIay», «HU30TOIbD), «XUMUYECKas CBA3bY,
«AIIEKTPOOTPULATENBHOCTE),  «XHUMHUYECKas  PEaKlus», «XUMHYECKOE

YPAaBHCHHUC), «TCHCTHUYCCKAA CBA3b», «OKHCJICHHC», «BOCCTAHOBJICHHUC)),



«OICKTPOJIUTUYCCKAA JUCCOLMAUA», KCKOPOCTh XUMHUYECKOM pEeaKmum»;

® OIIKMCATh JCMOHCTPAIMOHHBIC U CAMOCTOATCIIBHO IIPOBCACHHBIC XUMHUYCCKUC
OKCIICPUMCHTHI,

® OIIKMCBIBATH U PA3JIMYATh M3YUCHHBIC KJIACChHI HCOPIraHUYCCKUX COGI[I/IHGHI/If/'I,

IIPOCTBIC U CJIOKHBIC BCIICCTBA, XUMHUYCCKNUC PCAKIINH

KJIaCCU(PUITUPOBATH U3yUEHHBIE OOBEKTHI U SBJICHUS;

® JIeJ1aTh BBIBOJIbI U YMO3AKIOUEHHS U3 HAOIIOACHUN, U3YUEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEH, IMPOTHO3UPOBATh CBOWCTBA HEM3YYEHHBIX BELIECTB IO
aHAJIOTMH CO CBOMCTBAMM M3yYECHHBIX;

® CTPYKTYpUpPOBaTh M3YUYEHHBIM MaTepual U XHUMHUYECKYH0 HH(POpPMALHIO,
MOJTYYCHHYIO U3 JPYTUX UCTOYHUKOB;

® MOJICJINPOBATh CTPOCHHE AaTOMOB OJJEMEHTOB 1-3 mepuomoB, CTPOCHHUE

IIPOCTBIX MOJICKYJI;

2.B IEeHHOCTHO — OPUEHTAIIMOHHOM cepe:
® QHAIU3UPOBATH WM OILICHUBATh IMOCIEACTBUS ISl OKPYXKAIOWIEH Cpesbl
OBITOBOM M TIPOM3BOJICTBEHHOW [IEATETLHOCTH YENOBEKa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB;
3. B tpynosoii cdepe:
® IPOBOJIUTh XUMHUYECKUN SKCIIEPUMEHT;

4. B cpepe 0e30macHOCTH KU3HEAEATEILHOCTH:

e OKAa3bIBATh IICPBYIO ITOMOINbL IIPpHW OTPABJIICHUAX, OXKOIaX W JAPYIUX TpaBMaX,

CBSI3aHHBIX C BEUIECTBAMU U J1a0OPaTOPHBIM 000pPYAOBAHUEM.



TemaTnuyeckoe NIaHUPOBaHUE YUeOHOI0 MaTepuaIa

Ne Ha3Banue rinaBbl KommuectBo | Ilpaktrueckue | KoHTpoiapHBIC
TJIaBBI 4acoB paboTHI paboThI
1. BBenenune. O0mas 11
XapaKTepUCTHKA

XUMHUYECKHUX DJIEMEHTOB
Y XUMUYECKUX PEAKIUU.
[lepuoauueckuii 3aK0H U
ITepnoanyeckast cucteMa
XUMHUYECKHUX DJIEMEHTOB
J.M1.MenneneeBa

2. Mertannsl 17 2 1
3. Hemerammsl 31 5 1
4. | Kparkwuii 0630p 9 0 1

BaYKHEHUIIINX

OpTraHUYECKUX BEIICCTB

Htoro 68 7 3

OcHOBHOe coep:xkaHNe Kypca

Tema 1. O0mas XapaKTepUCTUKA XUMHYECKHUX 3JIEMEHTOB H XUMHYECKHX
peakuuii. Ilepuoanueckuii 3axon u [lepuoanyeckas cucrema

xumn4yeckux iemMenToB . U. Mengeneea (11 u)

XapakTepuCcTUKa BJEMEHTa M0 €ero ImonoxeHut B llepmommueckon cucreme
xumuueckux aneMeHTtoB JI. M. MenaeneeBa. CBoHCTBa OKCHAOB, KHCIIOT,
OCHOBAHMW U COJIEM B CBETE TEOPUU DJIEKTPOJUTHYECKON IUCCOUMALMU U
OKHUCJIeHUS-BOCCTaHOBIIeHU. [[oHsATHE 0 Mepex0MHbIX dTeMeHTaX. AM(POTEPHOCTb.
I'eHeTnueckuil psiag MEpPEXOMHOro  djeMmeHTa. llepuomnueckuit 3akKOH U

[lepuonnueckass cucrema xumuueckux osaemeHtoB JI. WM. Menaeneesa.




XUMHUYECKasi OpraHu3alusl >KUBOM W HEXKUBOW IPUPOJBI. XUMHUUYECKUUA COCTAB
A/1pa, MAaHTUM M 3€MHOM KOpbl. XUMHUYECKHE DJIIEMEHThl B KJIETKaX JKHUBBIX
OpraHu3MoB. Makpo- ¥ MHKpod3JieMeHThl. OO00IIeHHE CBEACHUN O XUMHUYECKUX
peakuusax. Knaccudukanuss XMMHUYECKHX PEAKIUN MO Pa3IUYHBIM IPU3HAKAM:
«UUCII0O W COCTaB pPEarupyromux W O0O0pa3ymOIHMXCS BEIIECTBY», «TEILIOBOU
abdexT», «HampaBIeHUE», «H3MCHCHHE CTETCHEH OKHCICHUS OSJEMEHTOB,
o0pa3yIomux pearupyromue BEILIECTBAY, «pazay, «HCIOJI30BaHUE
karanusaropa». [loHsatue o ckopoctH XMMHYeCKOM peakuuu. DaxTopsl,
BIIMAIONIME HA CKOPOCTh XUMHUYECKMX peakiui. KaramuzaTtopsl U KaTaius.
NHruoutopsl. AHTHOKCUIAHTHI.

JlemoHcTpanum.

Paznuunsie hopmer Tabmunbl J. 1. MenaeneeBa. Mojenn aTOMOB 3JIEMEHTOB 1—
3-ro mepuooB. Mojenb CTpoeHHs 3eMHOro mapa (TIOMepeduHbI paspes).
3aBUCUMOCTh CKOPOCTH XHWMHYECKOM pEakuyd OT MNPUPOJbl PEArupyrOIMNX
BEILIECTB. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOM pPEaKIUu OT KOHIEHTpaluu
pEarupyronmx BEIIECTB. 3aBUCUMOCTh CKOPOCTA XHWMHYECKOM pEaKIUu OT
IUIOIIAIM  CONPUKOCHOBEHUSI PEArvpyrolINX BEIIECTB («KHUIISIIIHA  CIION»).
3aBUCUMOCTh CKOPOCTHM XHMHWYECKOM PEaKIHUW OT TEMIEPATyphbl PEarupyrommx
BEIIECTB. [ OMOTEHHBIM M TE€TEPOreHHbIN KaTanu3bl. DEepMEHTATUBHBIN KaTalus3.
Nurubuposanue.

JlabopaTopHbIe ONbITHI.

1. TIlomyueHue TrUIpPOKCHIA IIMHKA W  HCCJIEJAOBAaHUE €ro  CBOMCTB.
2.MopenupoBanue mnocTpoeHuss llepuoauyueckod  CUCTEMBI  XUMHYECKHX
anemenTtoB J[. WM. MenneneeBa. 3. 3amenieHue »Kene3oM MEOU B pPacTBOpeE
cynbdara meau (I1). 4. 3aBUCHMOCTDh CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOIBI
pearupyronmMx BeMIECTB HA TPUMEPE B3aUMOJICUCTBUS KUCIOT C METAJNIAMM.

5. 3aBUCHMOCTh CKOPOCTH XUMHUUYECKON PeakIiMu OT KOHIIEHTPAIIUU pearupyronmx
BEIICCTB HA IPUMEPE B3aUMOJICMCTBUS IIMHKA C COJITHOM KHCJIOTOM pPa3IMYHOMN

KOHOCHTPAUOWH.



6. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW pEaKIUu OT IUIOLAAN COMPUKOCHOBEHHS
pearupyromux BemecTs. 7. MoienupoBaHue «KUIISIIETO Closh». 8. 3aBUCUMOCTD
CKOPOCTH XMMHYECKON pEeakUHH OT TEMIIepaTypbl pEarupyrollux BEUIECTB Ha
npumepe B3aumojercTBus okcuga menu (II) ¢ pactBopoMm cepHON KHCIOTHI
pa3nu4yHOM TeMmreparypbel. 9. Pa3noxkeHue mnepokcuaa BOJAOPOAA € MOMOUIBIO
okcuga Mapranua (IV) m karamasel. 10. OOHapyxXeHHE KaTaja3bl B HEKOTOPBIX
NUIIEBbIX TpoaykTax. 11. MHrubupoBanue B3auMOACHCTBUSL KUCTIOT C METAJlJIaMU
YPOTPOIHHOM.

IIpeameTHBbIE pe3yabTaThl 00y4eHHsA

Y4aamuiics 10J15KeH ymentob:

UCIIOJI30BaTh  IPU  XapaKTEPUCTUKE  MPEBpAIICHUI  BEIIECTB  IOHSTHS:
«XUMHUYECKasi peakUus», «PeaKlUH COECIUHEHUS», «PEAKLUUU PA3I0KECHUSD,
«peakuy O0O0MEHa», «peaKIUu 3aMElICHUs», «PEaKLUUu HeUTpaIu3aluumny,
«3K30TEPMHUYECKUE PEAKIUN», <«IHIOTEPMUUYECKUE PEAKLIUU», «0OpaTUMBbIE
peakuumn», «HeoOpaTUMbIE  PEAKIUN», «OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE
peakLum», «KTOMOTE€HHBIE PEAKIUN», «T€TEPOTCHHbBIE PEAKIUNY, «KATATUTUYECKUE
peakuum», «HEKaTAIMTUYECKUE pEaKUuu», «TEIUIOBOM H(PQPeKT XuMUUYecKou

pe€akunm», «CKOPOCTb XUMHYECKOM PCaKInm», «KKaTajInu3aTop»,

XapaKTEPU30BaTh XUMHUCCKHUE JIEMEHTBI |—3-T0 MepHoI0B 0 UX IMOJIOKEHUIO B
ITepuonnueckort cucreme xumuuyeckux diementoB . WM. Menneneena:
XUMHUYECKUWA 3HAK, TOPSAKOBBIA HOMEp, TNEepuoj, Trpynmna, MOArpyIa,
OTHOCHUTEJIbHAsI aTOMHAsi Macca, CTpPOCHHE atoMa (3apsij siapa, YUCIO MPOTOHOB U
HEHUTPOHOB B siape, 0OIlee YHMCIO SJIEKTPOHOB, paclpeliesieHue 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM, TIPOCTOE BEIIECTBO, (hOpMysia, Ha3BaHUE U THUIl BBICIIETO
OKCHU/JIa ¥ TUAPOKCHUA, JIETYUEr0 BOJOPOJHOTO COCTUHEHUS (IJIs1 HEMETAJLJIIOB));
XapakTepu3oBaTh OOIIME XHUMHUYECKHE CBOWCTBA aM(OTEpPHBIX OKCHIOB U
TUAPOKCUIOB; TMPUBOJIUTH MPUMEPHI PEAKIW, MOATBEPKIAIOIMMNX XUMHUYECKUE
CBOMCTBa aM(DOTEPHBIX OKCUIOB U TUAPOKCHIIOB;

AaBaTb XapaKTCPUCTHUKY XHUMHUYCCKUX peaKuHﬁ M0 4YuCilly M COCTaBy HUCXOJIHBIX

BEII[ECTB U MPOAYKTOB PEAKINU; TEIJIOBOMY 3P (DEKTy; HAMPaBICHUIO TPOTEKAHUS



pEaKLMK; U3MEHEHUIO CTENICHEN OKUCIIEHUS JJIEMEHTOB; arperaTHOMY COCTOSIHUIO
VCXOJHBIX BEIIECTB; YUYACTUIO KaTaIU3aTopa;

OOBSICHATH M TPUBOAUTH MPHUMEPHI BIUSHUSA HEKOTOPBHIX (aKTOpoB (mpupoaa
pearupyrommx BEUIECTB, KOHLEHTpALUs BEILIECTB, JABJICHHUE, TEMIEpaTypa,
KAaTaJln3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS pEarupyrollux BEUIECTB) Ha
CKOPOCTb XMMUYECKUX PEAKLUN;

HAOJIIOaTh U OMUCHIBATh YPAaBHEHHS PEAKIUN MEXIy BEIIECTBAMU C MOMOIIBIO
€CTECTBEHHOTO (PyCCKOI'O WJIM POJAHOTO) A3BIKA U SI3bIKa XUMUMU;

IPOBOAUTH OIBITHI, MOATBEPKIAIOIINE XUMHYECKHE CBOMCTBA aM(pOTEPHBIX
OKCHUJIOB U THUIAPOKCUIOB; 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM pEaKkuu OT
pa3nu4HbIX (HaKTOPOB (IPUPOAA PEarupyroIINX BEIIECTB, KOHUEHTPALUS BEIIECTB,
JaBJICHWE, TeMIlepaTypa, Karajau3arop, IOBEPXHOCTb  COIPUKOCHOBEHUS

pearupyromnmx BeuecTn).

MeTanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

VYyamuiics 10JIKeH ymemp:

OTpENeNsITh 1eTb Y4EeOHOW JESITEIbHOCTH C  TIOMOIIBI0  YUUTENs W
CaMOCTOSITEIIbHO, UCKATh CPECTBA €€ OCYIIECTBIIEHUS, paboTasi 1o TiaHy, CBEPATh
CBOU JICHCTBHUSI C L[ETBI0 U TPU HEOOXOJAUMOCTH UCHPABIATH OMIUOKHU C MOMOIIBIO
YUYUTENS U CAMOCTOSITEIBHO;

COCTaBJISITh AHHOTAIIUIO TEKCTA;

co37aBaTh MOJIENIM C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa H
MPEACTaBICHUEM WX B  MPOCTPAHCTBEHHO-TPaUYECKON  WIM  3HAKOBO-
CUMBOJINUECKOM hopme;

OTIpEIEIISITh BUABI Kilaccuukanuu (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYIIECTBJISITh MPAMOE AEAYKTUBHOE JI0KA3aTEIbCTBO.

Tema 2. Metasuibl (17 4)

[Tonmoxenne meraiuioB B [lepronnueckon cucreme XuMuueckux siemeHtos Jl. 1.
MenneneeBa. MeraiumMyeckass KpUCTAUIMYECKAs pPENIETKA W METaJUuIMyecKas

XUMHUYeCKass cBs3b. OOmme du3nueckue cBoicTBa MeTaioB. CIulaBbl, HX



CBOMCTBA U 3HaueHUE. XHUMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEH, a
TaK)K€ B CBETE€ HUX IIOJIOKEHHS B DJIECKTPOXUMUYECKOM PsAy HaNpsHKEHUN
MeTtauioB. Kopposust MetamuioB u ciocoObl 00pbObI ¢ Hel. MeTamisl B Ipupoe.
OO6mue crnocoObl UX MOTYUYEHUS.

OO0mas XxapakTepuCcTHKA HMIEJOYHBIX MeTaI0B. Metauibl B npupoje. OOmue
crocoOwsr ux momydeHus. Ctpoenue atomoB. lllemodnple MeTayibl — MPOCTHIC
BEIIECTBA. BakHeWIlMe COENMHEHUs IICJIOYHBIX METAIUIOB —  OKCHUBI,
TUAPOKCHJIBI U COJTH (XJIOPHIIBI, KapOOHATHI, CYJIb(aThl, HUTPATHI), UX CBOWCTBA U
pUMEHEHUE B HAPOJHOM X03stiicTBe. Kanuitneie yao0peHust.

OO0mas xapakTepuCcTUKA JIEMEHTOB IJIaBHOM nmoarpynnsl I1 rpynnsi.
Crpoenue aromoB. IllemoyHO3eMeNbHBIE METANIBI — MOPOCTHIE BEIIECTBA.
Baxueiimme coeIMHEHNs MET0YHO3EMEIIbHBIX METAJIJIOB — OKCHU/JIBI, TUIPOKCHUIBI
U coJIi (XJIOpUIBI, KapOOHAThI, HUTPATHI, CyJbdaTsl, (ocdarbl), UX CBONCTBA U
IIPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

AJIIOMUHMH.

Crpoenne aroMa, (pU3MYECKHE W XUMHUYECKHE CBOKCTBA IMPOCTOrO BEIIECTBA.
CoenuHeHUs aMIOMUHUS — OKCHUJlI W TUIPOKCHA, WX amM(pOTEepHBINA Xapakrtep.
Baxueiimme conu amomunus. [[puymeHeHne amoMUHUS U €70 COCTMHEHUN.
Keaeso.

Crtpoenne artoma, (pu3myecKkne W XUMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA.
Ieneruueckue paasl Fe*? u Fe*3.

Baxueitmme conu skene3a. 3HaUCHHUE kKeJie3a U er0 COSMHEHUN JJISI TPUPOJIbl U
HapOJHOI'O XO35MCTBA.

JleMoHcTpanum.

OOpa31pl  METOYHBIX W MIEIOYHO3EMETIbHBIX MeTauioB. OOpasibl CIUIaBOB.
BzaumoperictBue HaTpus, TUTUS U KalbliMsA C BOJAOW. B3aumonencTteue HaTpus U
Mar"usi ¢ KAcJIopoaoM. BzanmoneiictBue MetaiuioB ¢ HemeTtauiamu. [lomydyenue
rugpokcuaoB xenesa (I11) u (I1D).

JlaGopaTopHbIe ONbITHI.



12. B3aumoeicTBue pacTBOpPOB KUCIIOT U cojiel ¢ metaimiamu. 13. O3HakomiieHue
C pyaamu xkene3a. 14. OkpalvBaHue IJIaMEHH COJSIMU IIEJTOYHBIX METaJuIoB. 15.
BzaumopeiictBue kampuus c Bojaod. l6.IlomyueHue ruapokcuga KaubLUs U
MCCIIEJOBAHNUE €TO CBOWCTB.

17. TlomydyeHue TUAPOKCUIA aIOMUHUS M HCCIEJOBAaHHE €ro CBOMCTB. 18.
B3aumopeiictBue xeneza ¢ coisHoM kucioToi. 19. IlomydeHune THIPOKCUIOB
xenesa (11) u (I11) u u3yyenue ux CBOUCTB.

IIpeameTHbIe pe3yJIbTATHI 00yUeHHUSA

Y4aamuiics 10J15KeH ymentob:

UCIIOJIb30BaTh MPU XapaKTEPUCTHUKE METAUIOB M HMX COCAUHEHUU TMOHATHSL:
«METaUIbl»,  «PAl  AKTUBHOCTU  METANIOB»,  «IIICJIOYHBIE  METaJUIbD»,
«ILIEJIOYHO3EMEIIBHBIE  METaJUIbl», HCMOJb30BaTh HMX NPH  XapaKTEPUCTHUKE
METaJUIOB;  J1aBaThb  XapaKTEPUCTHUKY  XMMHYECKUX  BJIEMEHTOB-METaJUIOB
(LIETTOYHBIX METAJUIOB, MarHus, KalablUs, AIFOMUHUS, JKeJIe3a) 10 UX MOJIOKEHUIO
B Ilepuoanueckoinr cucreme xumuyeckux diemeHroB JI. WM. Menneneesa
(XMMUYECKU 3HAK, TMOPSAKOBBIM HOMEp, MEpHoJ, Tpymmna, MNOATpyMa,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTpOCHHE atoMa (3apsij siApa, YUCIO MPOTOHOB U
HEHUTPOHOB B sjpe, oOllee YHUCIO 3JIEKTPOHOB, PACHPEIEICHHE 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSM), TPOCTOE BEUIECTBO, (POPMyJia, Ha3BaHUE W THUI BBICIIETO
OKCHJIa ¥ TUAPOKCU/IA);

Ha3bIBATh COCAMHEHUSI METAJUIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;
XapaKTEepU30BaTh CTpPOeHUE, oOmue (QU3NYECKne W XUMHYECKHE CBONCTBA
MPOCTHIX BEILIECTB-METAJIIOB;

OOBSACHATH 3aBUCUMOCTh CBOMCTB (MJIM MpEJCKa3bIBaTh CBOMCTBA) XUMHYECKHUX
AJIEMEHTOB-METAUIOB  (paauyc,  METAJUIMYECKHME  CBOMCTBA  DBJIEMEHTOB,
OKHUCJIUTENIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA 3JIEMEHTOB) W 00pa3yeMbIX HMH
COCIMHEHUN (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHIOB U THAPOKCHUJIOB,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MoOJIoXKeHHs B Ilepuoamueckoi

CHUCTEME XMMHUYECKUX dJIeMeHTOB J[. 1. MeHpaeneena;



OMKCHIBATH OOIIME XUMHUYECKHE CBOMCTBA METAUIOB C MOMOIIbIO €CTECTBEHHOTO
(PyCCKOTO WUJIU POJHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTAaBJISITh MOJICKYJISIPHBIC YPABHEHHUS PEAKIMK, XapaKTEPU3YIOIUX XUMUYECKUE
CBOMCTBA METAUIOB WU HUX COCIMHEHUH, a TAaKXKE OHJIEKTPOHHBIE YpPaBHEHUS
IIPOLIECCOB OKHUCIIEHUSA-BOCCTAHOBIICHUS;

YPAaBHEHHUS DJEKTPOJUTUYECKON JUCCOLMALMM; MOJICKYJISPHBIE, IIOJHBIE H
COKpalICHHbIE HOHHBIE YPABHEHUS PEAKIIUN C YYACTUEM BJIEKTPOIUTOB;
YCTAHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3W MEXKAY CTPOCHUEM aTOMA,
XUMUYECKON CBS3bI0, THUIOM KPUCTAJUIMYECKOW PEHIETKH METaNIOB MU HX
COCJIMHEHUM, UX OOIIMMHU PU3UUECKUMU U XUMUUYECKIMU CBONCTBAMU;

ONUCHIBATh XUMUUYECKHE CBOMCTBA IIEJIOYHBIX U MIETOYHO3EMEIBHBIX METAIUIOB, a
TAK)K€ AJIOMUHHUS M JKEJIEe3a W UX COCAUHEHUH C IIOMOIBI0 €CTECTBEHHOIO
(pyCCKOTO MJIU POJTHOTO) S3bIKA U A3bIKA XUMUU,

BBITIOJIHATh, HAOMIOMATh W ONHUCHIBATh ~XMMHUYECKHH  JIKCIEPUMEHT IO
pacro3HaBaHUIO BAXKHENIINX KATHOHOB METAJIOB, TUAPOKCUA-UOHOB;
SKCIIEPUMEHTAIIBHO HUCCJIEA0BATh CBOMCTBA METAJUIOB U UX COEAWHECHUH, peIlaTh
AKCIEPUMEHTAJIbHBIE 33/1a4U 110 TeMe « MeTallby;

OMUCHIBATh XUMUYECKHUI IKCIIEPUMEHT C TTOMOIIIBIO €CTECTBEHHOTO (PYyCCKOrO MU
POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh pAcCUYeThl MO XHUMHUYECKHM ¢GopMysiaM U YpPaBHEHMSIM pEaKIUH,

MNpOoTCKaromux € y4aCTuCM MCTAJIJIOB U UX COCHHHCHHﬁ.

MeranpeameTHbie pe3yJbTaTbl 00y4eHUs

Y4aamuiics 10J15KeH ymento:

paboTaTh 1O COCTaBJICHHOMY IUIaHy, HWCIIOJb3YsSd Hapsily C OCHOBHBIMH U
JIOTIOJTHUTENbHBIE CpeICTBa (CIPaBOYHYIO JIUTEPATYPY, CIOXKHBIE MPUOOPHI,
cpenctea MKT); ¢ momoipio yuutens oTOMpaTh AJis pelIeHUs YUEOHbIX 3ajiay
HEOOXOMMbIE CIIOBAPH, SHIIUKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU;
COIOCTABIIATh U OTOMPATh MH(POPMALUIO, TOTYUYEHHYIO U3 PA3IUYHBIX UCTOYHUKOB

(cioBapw, SHIMKIONEANH, CIPABOYHUKH, SJIEKTPOHHbBIE TUCKH, CETh IHTEpHET);



MPEACTaBIATh MH(POpMALMIO B BUJE TAOIUI, CXEM, OIMOPHOIO KOHCIIEKTa, B TOM
yucie ¢ npumenenueM cpeacts MKT;

o OpPMIISITE CBOM MBICIIH B YCTHON M TUCBMEHHOHN PEYM C YYETOM CBOUX YUCOHBIX
Y KU3HEHHBIX PEUYEBBIX CUTyalluii, B TOM YucJie ¢ npumeHennem cpeacts UKT;
COCTaBJIAATh PELICH3UIO Ha TEKCT;

OCYILECTBIIATH JOKA3aTENbCTBO OT IPOTHUBHOTO.

Tema 3. Hemeramanl (31 u)

OOmast xapakTepuCTHKa HEMETaJUIOB: MojoxeHue B llepuomnueckoil cucteme
xumuueckux aiemeHtoB J[. M. MenaeneeBa,0c00€HHOCTH CTPOEHHUS aTOMOB,
anekTpooTpunarenbHocTh  (D0) Kakmepa «HeMeraumuHocTH», psag 0.
Kpucrajmnueckoe CTpOE€HHE HEMETAUIOB — IPOCTBIX BEUIECTB. AJUIOTPOIHUS.
@u3nyeckue CBOWCTBA HEMETAUIOB. OTHOCUTEIBHOCTh MOHATHUNA «METALD» U
«HEMETAID.

Boagopoa.llonoxenne Bomopoma B Ilepmogmueckoit cucremMe XUMHYECKHX
sanementoB [[. . Menneneea. CTpoeHre atomMa W MOJIEKYJibl. DU3HUECKUE U
XUMHAYECKNE CBOWCTBA BOJOPOAA, €T0 MOJYyUYECHUE U IPUMEHEHHE.

Bonaa.

Crpoenne Mmonekynbl. BomopomHas xumuueckas CBs3b. PU3MUECKHE CBOWCTBA
BOAbl. AHOMaJIUM CBOMCTB BOAbl. ['mapoduibHbie W TruApOo(OOHBIE BEIECTBA.
XuMHUYECKHE CBOWCTBA BOAbl. KpyroBopor BOabl B mnpupone. Bomoouucrka.
Abspanust Boabl. beiToBble (GuabTpbl. MuHepanbHble BOAbL. [ucTuimivpoBaHHas
BOJIa, €€ NIOJIyYEHUE U IIPUMEHEHUE.

OO0mas xapakTepuCTHKA raJiIoreHoOB.

Crpoenne aromoB. [IpocTeie BemecTBa U OCHOBHBIE COECIMHEHUS TaJIOTEHOB, UX
CBONCTBA.

Kparkue cBenenust o xjaope, 6pome, gprope u Hoxae. [IlpumeHeHrne rajoreHoB U MX
COCIMHEHUH B HAPOJIHOM XO35IUCTBE.

Cepa.

CrpoeHue aroma, ajuIOTPONMS, CBOMCTBA M NMPUMEHEHHE POMOUYECKOM CEphI.

Oxkcuasl cepbl (IV) u (VI), ux nmomydenue, cBoiictBa U npumeHenue. CepHas



KHCJIOTa W €€ COJIM, UX IMPUMEHEHUE B HApOJHOM Xo3sucTBe. [Ipom3BoACTBO
CEPHOU KUCIIOTHI.

A3oT.

CrtpoeHune aTomMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEIIECTBA. AMMUAK, CTPOCHHE,
CBOMCTBa, MojydyeHue U mnpumeHeHue. Coad aMMOHMS, HMX CBOWCTBA U
npuMenenue. Oxkcuapt azota (II) u (IV).

A3OTHasl KHCIIOTa, €€ CBOWCTBA W MpUMEHeHHe. HuTpatbl U HUTPUTHI, MpodiieMa
WX COJIEp’KaHUS B CETLCKOXO3SIMCTBEHHOW MPOAYKIMHU. A30THBIE YI00PEHUS.
dDocdop.

CrpoeHue aroMa, aJIOTpOmusi, CBOMCTBa Oenoro W KpacHoro ¢ocdopa, ux
npuMenenue. OcHoOBHBIE coeauHeHus: okcun Qocdopa (V) u oprodocdopHas
kuciora, pocdatel. DochopHbie ynoOpeHUS.

Yraepoa.

Crpoenue aToma, ajIOTpONusi, CBOWCTBAa MoAM(UKaUUi, npuMeHeHne. OKCHIbI
yraepona (1) u (IV), ux cBoiictBa u npumeHeHue. KapOoHAThI: KalblUT, COJA,
MOTAall, X 3HAYCHUE B MPUPOJC U )KU3HU YEJIOBEKa.

Kpemnuuii.

CrpoeHne atoma, KpUCTALUIMYECKUM KPEMHHUM, €ro CBOMCTBA W IPHUMEHEHUE.
Oxcupn kpemuus (IV), ero npupoaHsie pa3sHOBUAHOCTH. CHIMKATBI. 3HAUYCHHE
COCAMHEHUN KPEMHHS B XHUBOM M HEXHUBOM Ipupore. lloHAaTne o cunmkatHOU
MPOMBIIILICHHOCTH.

JleMoHCTpauu.

OOpa31pl  TaJOTeHOB — TPOCTHIX BEHIECTB. B3amMoneicTBHe TajoreHOB C
HaTpHUeM, C aJlOMUHUEM. BbITecHeHre XJIOpoM OpoMa WM MoJa U3 PaCTBOPOB HUX
coneil. Bs3amMmojmencTtBue cepel ¢ MeETaUIaMH, BOJOPOAOM W KHCJIOPOJOM.
B3auMopencTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MeApto. Ilornomenue
YIJIEM PAacCTBOPEHHBIX BELIECTB WJIM Tra30B. BoccTaHOBIEHME MEOU U3 €€ OKCHJIa
yriaeM. OOpasipl TpUPOAHBIX COSAUWHEHUHN Xjopa, cepbl, (ocdopa, yriaepona,
kpemHusi. OOpa3ibl BAXKHEUIIMX JI1 HAPOIHOTO X035UCTBA CylIbh(haToB, HUTPATOB,

kapOoHatoB, pocharoB. OOpa3iisl CTEKIa, KEPAMHUKH, IIEMEHTA.



JlaGopaTopHbIe ONbITHI.

20. [Tomyyenue u pacmno3HaBanue Bojopoaa. 21. MccienoBanue moBEpXHOCTHOTO
HATsKEHUSA BOJBI. 22.PacTBOpeHne nepMaHranaTta Kajivsi Uil MEIHOIO KyIiopoca B
Bojie. 23. I'mapatanusa ob6e3BokeHHoro cyibdara memu (II). 24. MsroromieHue
TUIICOBOTO OTIIEYATKa.

25. O3HakoOMJIEHHWE C KOJIIEKIMEHW OBITOBBIX (PriibTpoB. 26. O3HAKOMIICHHE C
COCTaBOM MHHEpajbHOW BOJbI. 27. KauecTBeHHast peakiusi Ha rajoreHu]-UuOHbI.
28. Ilomydenue m pacrio3HaBaHue Kuciopona. 29. I'opeHue cepbl Ha BO3AyX€ U B
kucnopoze. 30.CoiicTBa pazbaBieHHON cepHOM KucioThl. 31. M3yueHue cBONCTB
ammuaka. 32. PacmosnaBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHOMN
a30THOM KHCIIOTHI. 34. B3auMOaenCcTBUE KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C
menpto. 35. IN'openune docdopa Ha Bo3ayxe u B kuciopoze. 36. Pacno3naBanue
dbocdartos. 37. 'openue yras B kuciaopoze. 38. [lomyueHue yroibHONU KUCIOTH U
uzyueHue ee cBoucTB. 39. Ilepexo kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxxenue runpokapoonata Hatpus. 41. [lomydyeHne KpeMHEBON KHUCIOTHI U

W3YUYCHHE €€ CBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yUYEeHHUSA

VYyamuiics 10/KeH ymemp:

UCIIOJB30BaTh IIPU XapaKTEPUCTUKE METAUIOB M MX COCAUHEHUU ITOHATHS:
«HEMETAJUIbDY, «TaJOT€HBI», «AJZIOTPOIIHBIE BUAOU3ZMEHEHUS, «KECTKOCTh BOABI»,
«BpEMEHHAsi KECTKOCTb BOJBD», «IOCTOSTHHAs >KECTKOCTh BOJAB), «oOIIast
YKECTKOCTH BOJBI»;

JaBaThb  XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB-HEMETa/ioB (BOJaOpoOAa,
rajJloreHoB, KHCIIOpOJa, cephl, a3zoTa, (ocdopa, yriepoga, KpeMHHUS) IO HX
nonoxeHutro B Ilepuoamyeckon cucreme xumudeckux odiaemeHtos J[. U
MeHnneneeBa (XUMHYECKUM 3HAK, TMOPSAJIKOBBI HOMEp, TMEPHOJ, TpyIIa,
NOArPYIINA, OTHOCUTEIbHAS aTOMHasl Macca, CTPOCHHUE aroMa (3aps sSApa, YUCIO
IPOTOHOB M HEUTPOHOB B sijipe, OOIIEe YHCIO DJIEKTPOHOB, paclpeleseHue

AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (hopMyJsia, HA3BaHUE U



THUI BBICILIETO OKCUJA U TUAPOKCUAA, (popMysa U XapakTep JETY4ero BOJIOPOAHOIO
COCIMHEHUA);

Ha3bIBaTh COCAMHEHUS HEMETAIJIOB M COCTABIIATH UX (POPMYJIBI IO HA3BAHMUIO;
XapaKkTepu30BaTh CTPOEHHUE, O0O0mue (U3NYECKUEe M XUMHUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB-HEMETAILIIOB;

OOBSICHATh 3aBUCUMOCTb CBOMCTB (MJIM TPEJCKA3bIBaTh CBOMCTBA) XMMHUYECKUX
AJIEMEHTOB-HEMETAUIOB  (PaJnyC, HEMETANIMYECKHE CBOMCTBA 3JIEMEHTOB,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3ye€MbIX HMH
COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBAa BBICIIMX OKCHIOB M T'HIPOKCHJIOB,
JETyYuX  BOAOPOAHBIX  COCIMHEHUH,  OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIC
CBOICTBa) OT nosioxkeHus: B [lepuonnyueckoii cucreMe XMMUYECKUX 3JIEMEHTOB [l
N. Menneneena;

OMKCHIBATH OOIINE XUMUYECKHE CBOMCTBA HEMETAIIOB C TIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOrO WM pOAHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTABJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAaKLUM, XapAaKTEPU3YIOINUX XUMUUYECKUE
CBOMCTBAa HEMETAJUVIOB M HMX COCOUHEHHM, a TaKXKe JJIEKTPOHHBIE YPaBHECHMS
IIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHMUS;

YPaBHEHUS DJIEKTPOJMTUYECKOM JOUCCOUMALMH; MOJEKYJSPHBIE, TIOJHBIE U
COKpAILIECHHBIE HOHHBIE YPABHEHUS PEAKIIUN C YYACTUEM DJIEKTPOJIUTOB;
YCTaHaBJIMBAaTh IPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIYy CTPOCHHEM aToMa,
XUMHYECKON CBS3bI0, THUIOM KPHUCTAUIMYECKOW PEIIETKA HEMETAIUIOB U HX
COEIMHEHHH, X 00IUMHU (PU3NYECKUMU U XUMUYECKMH CBOMCTBaMU;

ONMUCBHIBATh XMMUYECKUE CBOMCTBA BOJIOPO/A, FaJOT€HOB, KUCIOPOAA, CEPBI, a30Ta,
dbocdhopa, rpadura, anmaza, KpPEeMHHS U UX COEJUHEHUM C TOMOIIBIO
€CTECTBEHHOTO (PyCCKOI'O MM POJAHOTO) SA3BIKA U SI3bIKa XUMUMU;

ONMKCHIBATH  CIOCOOBI ~ YCTPAHEHMS]  KECTKOCTH  BOABI M BBIMOJHSTH
COOTBETCTBYIOLUI UM XUMHUUYECKUUN IKCIIEPUMEHT;

BBIMOJIHATh, HAONIOJATh M OMHMCHIBATh XMMHUYECKHN  SKCHEPUMEHT IO
pacrno3HaBaHUI0 MOHOB BOAOPOJAa U aMMOHMs, Cyib(aT-, KapOoOHAT-, CHUIIMKAT-,

docdart-, xaopua-, OpoMuI-, HOIUI-UOHOB;



DKCIIEPUMEHTAJIbHO MCCJIEN0BATh CBOMCTBA METAJUIOB M UX COCAUHEHUH, peliaTh
DKCIIEpUMEHTAJIbHBIE 3aAa4u 110 Teme «Hemeramnsy;

OMHCHIBATh XUMHYECKUI IKCIIEPUMEHT C IOMOLIBIO €CTECTBEHHOT'O (PYCCKOTO WIIH
POJIHOTO) A3BIKA U S3bIKa XUMUH;

OPOBOAUTH pAacueThl MO XUMHUYECKUM (QopMyJiaM M YpaBHEHHSIM pEakKluH,
IIPOTEKAIOIIUX C YYACTUEM HEMETAIIIOB U UX COCITMHEHUM.

MeranpeaMeTHbie pe3yJbTaThbl 00y4eHUs

VYyamuiics 10JIKeH ymemp:

OpPraHM30BbIBaTh Y4YeOHOE B3aMMOJEWCTBUE B Tpymne (pacmpeneisTh poJid,
JIOTOBapUBaTHCA APYT C APYTOM U T. 11.);

NpeABUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHMUI;

NOHMMAaTh IMPUYMHBI CBOETO HEYCI€Xa M HAaXOJUTh CHOCOOBI BBIXOJA U3 3TOM
CUTYallnH;

B JIMAJIOTE C YYUTEJIEM YUYUThCS BbIpAOaThIBATh KPUTEPUH OLICHKU M OMNPEIECIATh
CTENEHb YCIEIIHOCTH BBINOJHEHUS CBOEH pabOThl U pabOThl BCEX, MCXOIS U3
MMEIOIIUXCSA KPUTEPUEB, COBEPUICHCTBOBATh KPUTEPUHU OLICHKH W ITOJIb30BATHCS
MMM B XOJI€ OLICHKHU U CAMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, APTYMEHTUPYS €€;

MOATBEPKIATh apryMEHTHI (paKkTaMu;

KPUTHUYHO OTHOCUTBHCSA K CBOEMY MHEHMUIO;

ClIylmiaTh JPYTUX, NbITaTbCd MNPUHUMATh APYTYIO TOUKY 3pEHHs, ObITb T'OTOBBIM
U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATh pedepat 1o ornpeneaeHHon popme;

OCYILECTBJISATH KOCBEHHOE Pa3JIeIUTEIbHOE JOKA3aTEIBCTBO.

IIpakTukym . CBoiicTBa coelMHEHUIl HEMETAJLIIOB

1. Pemenue skcnepuMeHTANBHBIX 3aAady no teme «lloarpynma rajaoreHoB». 2.
Pewmienne nskcnepumeHTanbHbIX 3amad 1o Tteme«lloarpynma kucnopoma». 3.
Peuienne skcriepuMeHTaNbHBIX 3a1a4d 1o teme «lloarpynna azota». 4. Pemenue
DKCIIEpUMEHTAIBHBIX 3a1ad 1o teme «lloarpymma yrieponma». 5. IlomyueHnue,

CO6I/IpaHI/Ie " paCIlIO3HABaAHHUC I'a30B.



IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUSA

Yyanmics 105KeH yymems:

oOpamiarbcs ¢ J1abopaToOpHBIM 00OPYAOBAaHUEM M HarpeBaTelIbHBIMU MPUOOpPaMU B
COOTBETCTBHH C MPABUJIAMU TEXHUKH O€30I1aCHOCTH;

HAOMOaTh 3a CBOMCTBAMH HEMETAUIOB M WX COCAMHEHUNW U SBIICHUSMH,
MPOUCXOIAIINMH C HUMU;

OMHCHIBATh XUMHYECKUI IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WM
POJIHOrO) s3bIKA U SI3bIKA XUMUMU;

JIeNaTh BBIBOJIBI I10 PE3YJITATAM IIPOBEAEHHOTO 3KCIIEPUMEHTA.
MertanpeaMeTHbIe pe3yJbTaThl 00y4eHUs!

Yuammics 10JKeH ymems:

ONpENeNsATh, HCXOId U3 Y4eOHOM 3amaud, HEOOXOJUMOCTh HCIOJIb30BAHMS

Ha6J'IIOIICHI/I$I WJIM DKCIICPHUMCHTA.

Ilnanupyembie pe3yJbTaThI 00yYeHUSA:

BbInyCKHMK HAYYHTCH:

* ONMCHIBATh CBOMCTBA TBEPABIX, KHUJIKHUX, Ia3000pa3HbIX BELIECTB, BbIACISA
UX CYILIECTBEHHBIE [TPU3HAKY;

* XapaKTepU30BaThb BEIIECTBA II0 COCTAaBy, CTPOCHUIO M CBOWCTBaM,
yCTaHaBJIMBATh IIPUYMHHO-CJICICTBEHHbIE CBS3U MEXKIY JAHHBIMU
XapaKTepUCTUKAMH BELIECTBA,

* PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHU «aTOM», «MOJIEKYJa»,
«XUMHYECKMM  DJIEMEHT», «IPOCTOE BEUIECTBO», «CIOXHOE  BEIIECTBOY,
«BAJIEHTHOCTBY», UCITOJIb3YS 3HAKOBYIO CUCTEMY XUMUH;

* U300paXkaTh COCTAB MPOCTEHIINX BEUIECTB C MOMOIIBIO XUMUYECKUX POpMyT

N CYIIHOCTb XUMHYCCKHX peaKHI/II\/’I C IIOMOIIIBIO XUMHNYCCKUX ypaBHCHHﬁ;



* BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYFO MAcCChl BEILIECTB, a
TaKX€ MAacCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUSAX NI OLEHKH HX
MPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHMS, KUCJIOTHI, COJIH;

* KIacCUUITIPOBATH OKCUIBI U OCHOBAHUS 10 CBOMCTBAM, KHCIIOTBI U COJIH TIO
COCTaBYy;

* II0JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XMMHUYECKOU MOCY10M;

* IPOBOJIUTh HECIOKHBIC XUMUUECKUE OMBITHI U HAOJIIOJCHUS 32 U3MEHECHUSIMU
CBOMCTB BEIIECTB B MpPOIIECCE MX IMPEBpAIllCHUIt; COOMI0IaTh MpPaBHIa TEXHUKHU
0e30MacHOCTH NP MPOBEJICHUN HAOIIOACHUIN U OIBITOB;

* pa3au4aTh  AKCIEPUMEHTAJIBHO  KHUCIOTHI W WIEJIOYH,  MOJIB3YSCh
WHUKAaTOpaMH; 0CO3HABATh HEOOXOAUMOCTb COOJIIO/ICHUS MEp O€30MaCHOCTH MPHU
oOpalieHny ¢ KUCIOTaMU U IIEIOYaAMH.

* pacKpbIBaTh CMBICH nepuoguyeckoro 3akona Jl. . Menneneena;

* OIKCHIBATh U XapaKTEPHU30BaTh TAOIMUHYIO (OpPMY MEPUOIUIECKON CHCTEMBI
XUMHUUYECKUX IJIEMEHTOB;

* XapaKTEpPU30BaTh COCTaB aTOMHBIX SJEP U pACOPEICIICHUE YHCIIA SJIEKTPOHOB
MO AJICKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX DJIEMEHTOB MAaJIbIX TIE€PHOJIOB
MEePUOANYECKON CUCTEMBI, a TAKKE KaJls U KaJIbIIUs;

* pa3auy4aTh BUAbl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO,
KOBAJIEHTHYIO HEMOJIIPHYIO U METAJUIMYECKYIO;

* 1300paxaTh DJIEKTPOHHO-MOHHBIE (OPMYJBI BEHIECTB, OOpPa30BaHHBIX
XUMHUUYECKUMH CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJIATh 3aBUCUMOCThH CBOMCTB BEIIECTB OT CTPOCHUS X KPUCTAITUYECKUX
PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNIMYECKHUX;

* XapaKTEepPU30BaTh XWMHYECKUE OJIEMEHTBI M MX COCAUMHEHHS Ha OCHOBE
MOJIOXKEHHS JIEMEHTOB B MEPUOJIMUECKON CUCTEME M OCOOEHHOCTEH CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUYCHUE MTEPUOIUYECKOTO

3aKOHA M TMEPUOJNYECKON CHCTEeMbl XUMu4ueckux sjiemeHToB JI. . Menneneena;



* O0BSACHATHh CYTh XMMHYECKHUX IPOIECCOB M WX MPUHIUIHAIBLHOE OTIMYHE OT
(bU3NYECKUX;

* Ha3bIBAaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINA;

* YCTAaHABJIMBATh MPUHANICKHOCTh XUMHUYECKONW PEaKIMU K OINpeaeIEHHOMY
TUIy TI0O OJHOMY M3 KJIacCH(MKAIIMOHHBIX MPU3HAKOB: 1) MO YHMCIy U COCTaBy
UCXOJHBIX BEIIECTB M MPOAYKTOB peakluu (PEeakiuu COSAMHEHHUS, PA3I0KECHHUS,
3aMelIeHUs] 1 0OMeHa); 2) TI0 BBIICJICHUIO WJIM TOTJIONICHUIO TEIUIOTHI (peaKiuu
HK30TEPMHUYECKHE U SHAOTEPMHUECKUE); 3) IO U3MEHEHHUIO CTETNeHEW OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB (pEakUuu OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) IO
00paTUMOCTH TpoI1iecca (peakiuu oopaTuMbie 1 HEOOpaTUMBIE);

* COCTABJIATh YPABHEHUS SJICKTPOIUTUIECKON TUCCOUALIMN KUCIOT, IIeJoueH,
COJICH; OJIHBIE U COKpALIEHHbIE HOHHBIE YPABHEHUS peakuuil 0OMEHa; ypaBHEHHUS
OKHCIIUTETHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHiA;

* POTHO3UPOBATH MPOAYKTHl XUMHUECKHUX PEaKInii o (HopMyaM/Ha3BaHUSIM
UCXOJHBIX BEILIECTB; OINpPENEIATh UCXOJHbIE BEllecTBa MO (hopMyraM/Ha3BaHUSM
IPOAYKTOB PEAKINH;

* COCTaBJIAITh YPABHEHMsI pEaKLUH, COOTBETCTBYIOIIMX MOCJIEI0BATEIbHOCTH
(«uenoukey) MpeBpalleHuil HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB,

* BBISIBIISITH B TIPOLIECCE DKCIEPUMEHTa MPHU3HAKW, CBUACTEIHCTBYIOIIHE O
MPOTEKAaHUU XUMHUECKOU PEaKIINH;

* IPUTOTOBJISATH PACTBOPHI C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOTO
BEIIECTBA;

* OIPENENATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT U WIENIOYEd IO
U3MEHEHHUIO0 OKPACKU HHIUKATOPOB;

* MPOBOJINTHh KAYE€CTBEHHBIC PEAKIIMU, TOJITBEPKIAOININE HATMINE B BOJHBIX
pacTBOpax BEIIECTB OTJCIbHBIX HOHOB

* OIIPENENSITh TPUHAMJICKHOCTh HEOPTraHMYECKHX BEIIECTB K OJHOMY U3
W3YYCHHBIX KJIACCOB/TPYI: METAUIBI W HEMETaUIbl, OKCHJIBI, OCHOBaHWUS,
KHUCIIOTHI, COJIH;

¢ COCTaBJIAATh (1)0pMy.HI>I BCIICCTB 110 UX HAa3BAHUSM,



* ONPEAENATh BAJJIEHTHOCTD U CTENIEHb OKMCIICHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJATh (HOPMYJIBI HEOPTraHUYECKUX COCIWHEHHHM 10 BaJECHTHOCTAM U
CTETICHSIM OKHCJICHHSI DJIEMEHTOB, a TaK)Ke 3aps/laM MOHOB, YKa3aHHBIM B TaOJHIIC
PacTBOPUMOCTH KHUCJIOT, OCHOBAHMI U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS (DU3UUYECKUX UM XUMHUYECKHUX
CBOMCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAJUIOB) U MX BBICIIUX OKCHJIOB,
00pa3oBaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO NIEPHOJIOB;

* Ha3bIBaTh OOIIME€ XMMHUYECKUE CBOICTBA, XapaKTEPHBIC JJI TPYMI OKCUJIOB:
KHCJIOTHBIX, OCHOBHBIX

* Ha3pIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEpHBIC I KaXKJIOro W3
KJIACCOB HEOPTaHMYECKUX BEILIECTB: KUCIIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTh MPUMEPHI PEAKLMM, MOATBEPKIAIONIMX XWMHYECKHUE CBOWMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONPENEATh  BEIIECTBO-OKUCIUTEIh W BEHIECTBO-BOCCTAHOBUTEIh B
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX;

* COCTABJISITh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIN OanaHc (i1 HM3Yy4EHHBIX
peaxinii) o MpeJIoKEHHBIM CXeMaM PEaKIIHii;

* IPOBOJIUTH JITAOOPATOPHBIE OMBITHI, TOATBEPKAAIONTNE XUMUUECKHUE CBOMCTBA

OCHOBHBIX KJIACCOB HCOPTAHNYCCKHNX BCIICCTB,

Buvinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:

* 2PAMOMHO 00PAUAMBCL C BEUWECMBAMU 8 NOBCEOHEBHOU HCUZHU,

* 0CcO3HABAMb  HEOOXO0UMOCMb  COONOOEHUs  NPABUN  3KOJOUHECKU
0e30nacH020 nogederUs 8 OKpyicarowel NPUpooHol cpeoe;

* NOHUMAMb  CMbICT U HeobXo0uMocmb  COON0OeHUsT  NpeOnucanull,
npeonazaemvix 8 UHCMPYKYUsIX no UCHOTb30BAHUIO JIeKAPCMS, CPeoCcme Oblmosoll
Xumuu u op.;

* UCNONBL308aMb  NPUOOpPEeméHHble  KIloUesble  KOMNEMEHMHOCMU  Npu
BbINOJIHEHUU UCCAe008AMENbCKUX NPOEKMO8 N0 U3VHEHUI) CBOUCMS, CHocoh08

Noay4erusd u pacno3nasaHusl eeuiecme,



* pazeuBamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3Y CPeoCcmed
VCMHOU U NUCbMEHHOU KOMMYHUKAYUU NpU pabome ¢ MeKCmamu Y4eOHuxa u
OONONHUMENbHOU — UMEPAMYpPOU,  CNPABOYHBIMU  MAOIUYAMU,  NPOSGIAMb
20MOBHOCb K YBANCEHUIO) UHOU MOYKU 3PEHUs. NpUu 00CYHCOEHUU pe3)bmamos
8bINOJIHEHHOU pabomul;

* 00bEKMUBHO OYeHUBamvb UHOPMAYUI0 O Gewecmeax U XUMUYECKUX
npoyeccax, Kpumuyecku OMHOCUMbCA K  NCEBOOHAYYHOU  uHopmayuu,
Heo0OpOCO8eCMHOU peKaame, KACAoueucs UCNOIb308AHUsL PASTUYHBIX 8EUiECE.

* 0CO3HABAMb  3HAYEHUE MeopemudecKux 3HaAHuU Ol  NPAaKmuyecKou
OdesimenbHOCMU YelloseKd,

* onucvlBamsb  U3YUeHHble O00BbEeKMbl KAK CUCMeMbl, HPUMEHSAA JI02UKY
CUCMEeMHO020 aHaIu3a;

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NepUOOUYecKOl  CUCHEMbl
XUMUYECKUX DNIeMEHMO08 Ol 0OBACHEHUS U NPeosUOeHUsl C8OUCNE KOHKDEMHbIX
seuecms;

* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM Y2ly0aeHUs
3HAHUL 00 UCMOPUU CMAHOBNIEHUS XUMUYECKOU HAYKU, €€ OCHOGHbIX NOHAMUL,
nepuooUdecKo20 3aKOHA KAK 00OHO20 U3 8ANCHEUUUUX 3AKOHO8 NPUPOObl, d MAKH#Ce
0 COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEXHUKU.

* coCMaeAms MOAEKYIAPHbIE U NOJIHbIE UOHHbLE YPABHEHUSL NO COKPAWEHHIM
UOHHBIM YDABHEHUAM,

* npUBOOUMb  NPUMEPbl  PeaKyui, NOOMEEPAHCOAIOWUX  CYUIeCMBOBAHUE
83AUMOCEA3U MEAHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BEUieCE;

* NPOCHO3UPOBAMb  pe3yIbmamol  8030€lUCMBUsl PA3IUYHBIX (YaKmMopos Ha
U3BMEHEeHUe CKOPOCMU XUMUYECKOU PeaKyuul,

* NPOCHO3UPOBAMb  pe3yTbmamol  8030€lCMBUsl PA3IUYHBIX (YaKMopos Ha
cMeweHue XUMUYeCcKko20 pasHo8ecusl.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA GeWecms HaA OCHOBE UX cOCmasd U

CMpoO€erRU,



* NPOCHO3UPOBAMb CNOCOOHOCMb BeWecmea NPosBIAMb OKUCIUMETbHbIE UIU
80CCMAHOBUMENbHbIE CBOUCBA C YYEMOM CMeneHell OKUCIEeHUS J]IeMeHmOos,
BX005UUX 8 €20 COCMAB,

* BLIAGIAMb  CYUECMBOBAHUE — 2EHEMUYECKOU  83AUMOCBA3U  MedHCOy
sewecmeamu 8 psdy. NPoOCmMoe eulecmeo — OKCUO — SUOPOKCUO — COJIb;

* 0p2aHU308b18aMsb, NPOBOOUMb YUEHUUECKUE NPOEKMbl NO UCCIe008AHUIO

ceotlicme geulecmes, UMeruux 6aisiCHoe NpaKkmui4ecKkoe 3HaverHue.

Onucanue y4eO0HO-METOAMYECKOT0 M MATEPHAJIbLHO-TEXHUYECKOT0
o0ecnmeyeHus

Y4yeOHO — MeTOAHYECKOE O0ecIIeueHne

1.IlpumepHas mporpaMmma OCHOBHOT'O 00111eT0 00pa3oBaHus 0 XUMUU (6a30BbIit
YPOBEHb);

2.ABtopckas mporpamma O.C.I'abpuensiHa, coorBeTcTBYI0Mmas OenepanbHOMY
['ocynapcTtBeHHOMY 00pa30BaTeIbHOMY CTaHJAPTy OCHOBHOIO OOLIETO
oOpa3oBaHus U JOMyIIeHHass MUHUCTEPCTBOM 00pa30BaHuUs U HAYKH
Poccutickoit @eaepannu (O.C.I'abpuensa [Iporpamma kypca xumun jyist 8-9
KJ1accoB o01eoopazoBaTenbHbIX yupexaeHuii / O.C.I'abpuensn. — M.: Ipoda,
2019r.).

3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHast kHura yuutens. Xumus. 9 K
1.: Mertoaudeckoe nocodue. — M.: [Ipoda, 2019r

4. Xumus. 9 k 11.: KoHTposbHbIE 1 TpoBepoUHble paboThl K yueOHuky O. C.
INabpuensna «Xumus. 9 / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
np. — M.: lpoda, 2019r.

S.I'abpuenan O. C., Ocmpoymos U. I'. Uzyuaem xumuto B 9 k 11.: Jlunaktuueckue
Marepuansl. — M.: bauk mroc, 2019r.

6./ abpuenan O. C., fuyrosa A. B. Pabouas terpansb. 9 k 1. K yue6nuky O. C.
[Nabpuensna «Xumus. 9». — M.: [Ipoda, 2019r.



1.I'abpuensan O. C., Bockoboiinukosa H. I1. XuMusi B TecTax, 3ajaadax,

ynpaxkHeHusax. 8— 9 ki1. — M.: lIpoda, 2018r.

MarepuajibHO-TeXHHYECKOe o0ecreyeHne:

Jlist 0OydeHusT yJalmmxcss OCHOBHOM IIKOJBI B COOTBETCTBUU C TPEOOBAHHMSIMU
denepaabHOr0 rOCYJIapCTBEHHOIO 00pa30BaTENbHOTO  CTaHJAapTa HEoOXoauma
peanuzaiusi JeATeIbHOCTHOrO Tmoaxoda. JlesTeabHOCTHBIM ToAXoJ TpedyeT
MOCTOSTHHOM  OMOphI  mpoliecca OOydYeHUs] XUMUM Ha JEMOHCTPALIMOHHBIN
HKCIIEPUMEHT, MPAKTUYECKHE 3aHATHUA M JIa0OPATOPHBIC OIBITHI, BBHITOJIHIECMbIC
yyanmmucsa. KaOuHeT XUMUM  OCHAIIEH KOMIUIEKTOM JAEMOHCTPAIMOHHOTO U
71a60paTOPHOTO 0OOPYIOBAHUS IO XUMHH JJII OCHOBHOM IIKOJIbI. B kabunete xumun
OCYUIIECTBJISIOTCA KaK YpOdYHas, TaKk W BHeypouHas ¢opMmbl y4eOHO-
BOCIUTATEILHON JEATENIbHOCTH ¢ ydamumucs. OcHaieHue B OOJbIIeW yacTu
cooTBeTcTBYET [lepeunto 060py10BaHNs KaOMHETa XMMHUH U BKIIFOYAET Pa3JInuHbIC
TUIIBI CpeAcTB oOydeHus. bomblyto yactb 000OpyJOBaHUSI COCTABISIOT Yy4eOHO-
MpaKkTUYEeCKoe U y4eOHO-TabopaTopHOE 00OpYJOBaHHE, B TOM YHUCJIE KOMIUIEKT
HATypalbHBIX OOBEKTOB, MOJEIHU, MPUOOPHI W HHCTPYMEHTHI JUIsl MPOBEACHUS
JEMOHCTpAlU M MPAKTUYECKUX 3aHSITUH, TEMOHCTPAIMOHHBIE TaOJMIIbI, BUECO,
MeJlha OCHAILIEHHUE.

B KOMITIEKT TEXHUYECKUX W MHPOPMAIMOHHO-KOMMYHHKATUBHBIX CPEIICTB
oOyuyeHus BXOJAT: arfmaparypa HJis 3aluceid U BOCIPOU3BEACHUS ayAauo- U
BUJICOMH(OpMAITHH, KOMITBIOTED, MYJIbTUMEINA MIPOEKTOP, JI0CKa c

MHTEPAKTUBHOM ITPUCTABKOU, KOJUICKIIUS MEUA-PECYPCOB, BbIX0 B IHTEpHET.

Hcnionp30Banne AIEKTPOHHBIX CPEACTB O0YUCHHSI TIO3BOJISIOT:
® AKTHBU3HPOBATH JEATEIHLHOCTH O0YJAIOIINXCS, MOTy4YaTh 00Jiee BHICOKUE

Ka49CCTBCHHBIC PC3YJIbTATHI 06yquH${;



e 1pu nmoarotoBke k EI'D obecneunBaTh CaMOCTOSITEIPHOCTD B OBJIAJICHUU
CoJIep)KaHHEM Kypca .

e (QopmupoBath UKT - KOMIIETEHTHOCTh, CIIOCOOCTBYIOIIYIO YCIEITHOCTH
B y4€OHOI1 €SI TENBHOCTH;

e (dopmuponars YVY/I;

Hamypansvnuie 00vekmol

HatypanbHble 00BEKTHI, HCIIONb3yEMbIE B O0YUEHUH XUMHH, BKIIOYAIOT B ce0s
KOJUIEKIIMM MUHEPAIOB M TOPHBIX IMOPOJ, METAIOB M CIUIABOB, MUHEPAIbHBIX
y100peHuil, miacTMacc, Kay4ykoB, BOJIOKOH U T. [I.

O3HakOMJIEHHME y4aluxcsi ¢ o0pa3laMu UCXOJHBIX BEIIECTB, MOIYIPOIYKTOB U
TOTOBBIX HW3JEJIUNA TO3BOJSET MOJYYUTh HArJIAIHOE MpPEACTaBIECHUE 00 3THX

MaTcpuaiax, X BHCITHCM BHUAC, 4 TAKKC O HCKOTOPHBIX (1)I/ISI/IT‘I€CKI/IX CBOMCTBAX.

XumuuecKkue peaKkmuevt U Mmamepuaivl

OOpaiieHne co MHOTUMH BEIIECTBAMU TPEOYET CTPOTOro COOIIOJACHUS MPaBUII
TEXHUKA O€30MacHOCTH, OCOOCHHO TIPH BBIIOJTHCHUH OIBITOB CaMHUMU
yuamumucs. Bce HeoOXoauMmble Mepbl  MPEJOCTOPOKHOCTH  YKa3aHbl B

COOTBCTCTBYIOIINX JOKYMCHTAX U MHCTPYKIUAX.

Xumuueckasa nabopamopHnasn nocyoa, annapamsl U RPUOOPL

XumMuueckas ocyia moipa3aessieTCsl Ha JIBE TPYMIIBL: SIS BBITIOJTHEHUS ONBITOB
YYaIIMMUCS U IEMOHCTPAIIMOHHBIX OIBITOB.

[IpuGopsl, ammapaTel W YCTAaHOBKH, HWCIOJb3YEMbIE Ha YpOKaX XUMHH,

moapasaciIArOT Ha OCHOBE IIPOTCKAIOINNX B HUX (I)I/ISI/I‘ICCKI/IX U XUMHUYCCKHUX .

Mooenu

OO0beKkTaMu  MOJICTTUPOBAHUSI B XHMHUHU  SIBJISIOTCS  aTOMbI, MOJIEKYJIHI,
KPUCTAJIJIbI, 3aBOJICKHE aIlllapaThl, a TAK)KE MPOUCXOAIINE MPOLIECCHI.

B npenonaBaHuM XUMUU HCMOJB3YIOTCA MOJEIN KPUCTATUIMYECKHX PEMIETOK

anmasa, rpadura, cepsl, pocdopa, okcuaa yriaepoaa(1V), noBapeHHOM coiu, A,



Hona, XKeie3a, MEIU, Mar"us, HaOOpbl MOJENEed AaToMOB JMJIi COCTaBJICHHUS
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYI.

Yueonwvie nocoousn na neuammnoii ocnose

B mpouecce 00ydeHMST XHMMHHM UCHOJIB3YIOTCS — CIEIYIOUIUME  TaOIMIIbI
IOCTOSSHHOTO  JKCHOHMpoBaHus:  «llepumonnueckas cucremMa  XHUMHYECKUX
anemeHToB /.M. MenneneeBa», «Tabnuna pacTBOpUMOCTH KUCJIOT, OCHOBaHUHN U
coyiei», «DIIEKTPOXUMHUYECKUN Psi HANpsOKEHUHd MertamuioB»,  «Kpyrosopor
BELIECTB B IPUPOJE» U .

JUis opraHM3ali CaMOCTOSITENIbHOM paboThl 00ydYaromIMXCs Ha YypOKax
UCIIONIb3YIOT Pa3HOOOpa3Hble NUIAKTHUYECKUE MaTepUalibl: TETpaaud Ha Me4aTHON
OCHOBE WJIM OTJAEJIbHbIE pabOo4He JIMCThl — MHCTPYKIUH, KAPTOUKH C 3aJaHHUSIMU
pPa3HOM CTENEHW TPYIHOCTH Ul M3y4YEHHs HOBOI'O Marepuaia, CaMOIPOBEPKH U

KOHTPOJIA 3HAHMUHU ydaluuxcs.

Jlist obecnieyenust 6€30MacHOro Tpyia KaOWHETEe XMMUU UMEETCS:
® TIPOTUBOIOXAPHBIN NHBEHTAPh
® anTeuKy ¢ HA0OPOM MEIMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;

® UVHCTPYKLHUIO IO NpaBUiIaM 0€30IaCHOCTH Tpyia AJis 00ydaroImuxcst

KYpHAaJl pETUCTPaIlMi HHCTPYKTa)ka Mo MpaBuiiaM 0€30MacHOCTH TpyAa.



Ne | Tema u TUI ypoka Hara DJIeMeHTBbI COleP:KAHUS Ilanupyemblie pe3yabTaThbl
n/ IIpeamerHbIe Metanpeamernsie Y'Y I JINYHOCTHBI
n e VY]
Beegenue. O0masi XapaKTepHCTHKA XHMHYECKHX 3JI€MEHTOB M XMMHYeCKHX peakuuii. [lepuoauyeckuii 3aK0H M NepHOIHIECKAsl CHCTEMA
xumMuueckux 3jaeMenToB .M. MenaeneeBa. (114.)

1. | Xapakrepuctukaxum EEFOEHHH uHCTPpYKTaX 0 OT | Hgyyamen: xapakrepusoBats | PeryisiTHBHBIE: CTaBST DopMHUpYIOT
MYECKOTO DIIEMEHTA - XapakTepuCTHKA XiMudeckoro | XMMHUECKHE dleMeHTE 1-3 — | yueOHble 3ajaui Ha OCHOBe OTBETCTBEHH
MeTaJlIa Ha 5JIEMEHTA 110 IIOJIOKEHHUSIO B 0 IEPUO/A 110 UX IIOJOKEHHIO | COOTHECEHHUS TOTO, YTO yXkKe oe
OCHOBAHMH €ro HCXS .M. Menneneesa. I[ICXD J1.1. Menpeneena. M3BECTHO U YCBOCHO YYAIIUMCS, | OTHOIICHHE K
TIOJIOKEHUS B HleMoHcTpanys: Mojienu Ionyuam 603moducrnocmo ¥ TOTO, YTO €lIE HEM3BECTHO YYEHHIO
[Tepuoanueckoit aTOMOB 3JIeMeHTOB 1-3 —To HAYYUMbCS: OTIUCHIBATE Io3naBaTeabHbIe:caMOCcTOATEN | IIpOSBIAIOT
cucreme HEPHONOB U3yYeHHBIE OOBEKTHI KaK BHO BBIIEISIFOT U (POPMYJIHPYIOT | TOOpOsKesaTe
JI. . Menneneesa HonsATHE O IEPEXOHEIX CHCTEMBI, IPUMEHSS JIOTUKY TI03HABATENLHYIO LENIh JBHOCTB,0T3bI

2. | XapakrepucTuKaxum SJICMCHTAX. AB@OTGPHOCTL' CHCTEMHOTO aHAJIN3a KoMMyHHKaTHBHBIE: YOPMYJIH | BUHBOCTS,
MYECKOTO DJIEMEHTA - leneruyeckuit psn Hayuamcs: XxapakTepu3oBarth | pyrOT COOCTBEHHOE MHEHHE M KaK
HeMeTalla Ha HCPEXOMHOT OINCMCHTA. XMMHUECKUE CBOICTBA THO3MIIMIO, 3aJ1a0T BOIPOCEL, HOHUMAaHUE
OCHOBAHHUH ETO JIa6.onpit: 1.Ilomyqenne aM(pOTEPHBIX OKCUJIOB CTOSIT IOHSATHBIE IJIs IApTHEPA | YyBCTB
MOJIOKEHUS B THApOKCHAA IMHKA | THAPOKCUJIOB; HCIIOJIB30BaTh | MOHSTHS IPYTHXITIOIE
[Meproauueckoii MCCICAOBAHIE €TO CBOUCTB TIPH XapaKTEPHMCTHUKE BEIECTB | Pery/siTaBHbIE: itu
cucTeMe HOHATHE «aM(pOTEPHOCTHY, [IpUHUMAIOT U COXPAHSIOT COIEepEXKHBaH
J1. . Mengeneesa IPOBOMTE OIIITEI, y4eOHYIO 3a1a9y, yIUTHIBAIOT ue UM

3. | XapakrepucTuka TIOATBEPIK TAOIIHE BBIJICJICHHBIE YUHTEIEM
XUMHYECKOTO XUMHYECKHE CBOMCTBA OPUEHTHUPHI IEHCTBHSA B HOBOM

3JIEMEHTA T10
KHCIIOTHO-OCHOBHBIM
CBOMCTBaM
o0pa3yeMbIX UM
COCTUHEHUN.
AmMoTepHbIE OKCUTBI
N TUAPOKCU LI

aM(}OTEepHBIX OKCHUIOB U
TUIAPOKCHUJIOB;

Ilonyuam 6o3moorcnocmo
Hayuumscsi: 0CO3HaBaTh
3HAYEHUE TEOPETUUECKUX
3HAHUU JUJIS IPAKTUYECKOU
JIeSITEILHOCTH YeJIOBEKa

y4eOHOM MaTepuase B
COTPYJTHUYECTBE C YUUTEIIEM
Ilo3HaBaTenbHbIE:

CraBaT 1 GopMyIHPYIOT
npo0JemMy ypoka,
CaMOCTOSITENIBHO CO3/1al0T
QJITOPUTM JI€ATEIbHOCTH MpHU
peLeHn: mpoodIeMbl
KoMmyHukaTuBHbIC:
ITposABISAIOT aKTUBHOCTH BO
B3aMMOJICHCTBUU IS peIIeHUS
IIO3HABATEJIbHBIX U




KOMMYHUKaTHBHBIX
3aJ1a4(3a/1at0T BOIIPOCHI,
bopMyITUPYIOT CBOU
3aTpyAHEHUS, IPEJIaraoT
HIOMOIIb B COTPYJHUYECTBE)

Ilepuonnueckuit Crpyktypa [ICXD I.1. Hayuamca: onuceiBath 1 PerynasitTuBHbIe: Omnpenenstor
3aKOH U MenneneeBa. CTpoeHue aromMa. | XapakTepu3oBarh TabauuHyo | [ImaHupyrot cBou AeicTBuS B CBOIO
Ilepuonnueckas PuU3NYECKU CMBICI dopmy IICXD JI.H. COOTBETCTBUU C IIOCTABJICHHOW | JINYHYIO
cucrema IIOPSAIKOBOTO HOMEpa, HoMepa | MeHneneeBa; nenarb 3aJa4el U yCIOBUIMMU €€ MO3ULUIO,
. . Menneneesa B II€pUO/J1a, HOMEPA IPYIIIBI XH- YMO3AKJIFOYEHHS O XapakTepe | peanu3alnuu aJICKBATHYIO
CBETE YYEHHS O Mudeckoro 3nemenTa B [ICXD | u3MeHeHus CBONMCTB muddepeHun
CTPOCHUHU aTOMa J.1. Menneneesa. [Ipuunnsl XUMHUYECKUX DIIEMEHTOB C Ilo3HaBaTe/bHBIE: CTaBAT POBaHHYIO
U3MEHEHHUs CBOMCTB XUMUYE- YBEJIIMUEHHUEM 3apPs10B U GOPMYJIUPYIOT e U CaMOOLICHKY
CKHX JJIEMEHTOB M X COCIIH- ATOMHBIX sJEP. pOo0JIEMBI YPOKa; OCO3HAHHO U | CBOUX
HEHUH B iepuojax u rpynnax, | [loayuam eozmoorcnocmo IIPOU3BOJIBHO CTPOST B YCTHOM U | YCIIEXOB B
riaBHbIX noarpynnax [1CXO Hay4umvcs: IPUMEHATD MUCHMEHHOM (hopme yuaebe
J.1. Menneneesa, 3HaHUs O 3aKOHOMEPHOCTSX
JeMoHCTpaLus: pa3InyHbIe MIEPUOTUYECKON CHCTEMBI KoMMmyHHKaTHBHBIE:
(dbopMbI TAOIUI] TEPUOTUUECKON | XUMUUECKUX IIEMEHTOB /IS BitageHrne MOHOJIOrMYECKON U
CUCTEMBI. 00BSICHEHUS U NPEABUICHUS JUAJIOrMYecKoil popmMamu pedu
Jlab.onbIT: 2. MonenupoBanue | CBOMCTB KOHKPETHBIX BELIECTB
noctpoenus [leprnoanaeckoit
cuctemsl /.M. MeHnneneenra
Xumuyeckas XumMuyecKasi OpraHu3arus Hayuamcs: xapakrepuzoBats | PeryasitTuBHble: paboTaTh 1O dopMupoBaH
OpraHM3alus )KUBON JKUBOU U HEXKUBOU IIPUPOJIBIL. XUMUYECKUN COCTaB KUBOU IJIaHY, UCIIOJb3Ys CIIELUAIbHO | UE
Y HEXKUBOU IPUPOBI XHWMHYECKUH COCTAB S/pa, KJIETKU; COCTaB pa, MAHTUHU | [10J00paHHbIE CPE/ICTBA. OTBETCTBEHH
MaHTHUH U 36MHOU KOPBI. 36MHOU KOPBI; YMeHHE OLIEHUTD CTENEHb oro
XHWMHYECKHUE IIIEMEHTHI B Ionyuam 6o3modrcrHocmo ycrexa WIH Heyclexa CBOei OTHOILIEHUS K
KJIETKaX JKUBBIX OPIraHU3MOB. Hay4yumucs: OOBACHATh MUD C | IEATEBHOCTH YYEHUIO
Makpo- 1 MUKpPO3JIEMEHTHI. TOYKH 3PEHUS XUMUU Ilo3HaBaTenbHbBIE:

Hemoncrpauusi:Moaens
CTPOEHHUSI 3€MHOTO I11apa B
MIOTIEPEYHOM pa3pese

aHAIM3UPOBATh, CPABHUBATH U
000011aTh N3yYCHHBIC TTOHSTHS.
Crpouts noruueckoe
paccyXJIeHHe, BKITIoYas
YCTaHOBJICHHE MPUYUHHO —




CJIE[ICTBEHHBIX CBSI3EH.
[TpenctBasTh nHGOPMAIHIO B
BUJIE PUCYHKA
KoMMyHHKaTHBHBIE:
OTtcranBarh CBOIO TOUKY
3pEHHUs], IPUBOJUTD aPTyMEHTHI,
HOATBEpXk/as UX paKkTaMu

Knaccudukanus
XMUMHYECKUX PEaKIIuii
110 pa3JInNYHbIM
OCHOBaHHSIM

O06o0mieHne cBeneHui o
XUMHUYECKUX PEaKIHsX.
Knaccudukanus XuMmuaeckux
peakuuii Mo pasaIMuHbIM
OCHOBAHUSIM:

COCTaBy U YHUCIy pPearupyrommx
1 00pa3yroImXcs BEIIeCTB,
TerioBoMy 3 dexTy,
HaIpaBJICHUIO, H3MEHEHUIO
CTENEeHEH OKUCICHHUS
3JIEMEHTOB, 00Pa3yIOLIUX
pearupyrolue BeuecTna, gase,
WCTIOJIH30BAHUIO KaTaIN3aToOPA.
JIa0. onbITHI:

3. 3aMellieHne KeIe30M MeIU B
pactBope cynbgara meau (I1)

Hayuamcs: ycranaBnuBaTth
NPUHAICKHOCTh XUMUYECKOM
peaKkL Uy K OIPEACIEHHOMY
THUILY TI0 OJTHOMY U3
KJIACCU(UKAIMOHHBIX
NPU3HAKOB: 1) 10 YKCITy U
COCTaBY MCXOJHBIX BEIIECTB U
MPOJYKTOB PEaKIMU (PeaKIuu
COC/IMHCHUS, PA3JIOKCHUS,
3aMEIICHHS 1 OOMEHa);

2) 10 BBIACICHHUIO WU
MOTJIOIIEHHUO TETUIOTHI
(peakiuu 3K30TepMUYECKUE U
SHJOTEPMHUYECKHE);

3) 1Mo U3MEHEHUIO CTEICHEH
OKHCIICHHS] XUMHYECKIX
AIIEMEHTOB (peaKuu
OKHUCITUTEIHHO-
BOCCTAHOBUTEINbHBIE);

4) o 0OpaTUMOCTH TIpoIecca

(peakiuu oOpaTUMBIE U
HEoOpaTHMBbIE);

Tonyuam 603modicHOCHb

HAy4ubCcs: COCTABIATH
MOJICKYJIIPHBIC U MTOJTHBIC
WOHHBIC YPaBHEHHUS 110
COKpAIIIEHHBIM HOHHBIM
YpaBHEHHSIM.

PeryasiTuBHbIE:

BriiBuraroT Bepcun penieHus
po0JIeMBbI, 0CO3HABATH
KOHCUHBIN pe3yJibTaT

Ilo3naBaTenbHbBIE:

Br16upator ocHOBaHUS U
KPUTEPHUH Ul KIacCUPUKALIH
[IpeoOpazoBbIBaTH
MHGOPMALIHIO U3 OJTHOTO BU/A B
Jpyroi u BeIOMpath Juist cedst
yao6Hyt0 popmy bukcanuu
IpeicTaBlIeHHs] UHPOpMaLUK

KommyHukaTuBHbIe:
OTtcranBarh CBOIO TOUKY
3peHusi, IPUBOJAUTH apPTyMEHTHI,
HOATBEpPXK/Ias UX (paKTaMH.
Pasnuuate B ycTHOHN peun
MHEHHE, 10Ka3aTeNbCTBA,
TUIIOTE3bl, TEOPUU

OnpenensoT
BHYTPCHHIOIO
MTO3HIUIO
o0yJaromuxc
sl Ha YPOBHE
[TOJI0KUTED
HOTI'0
OTHOIIIEHHS K
oOpa3zoBaten
BHOMY
poreccy,
MTOHUMAIOT
HEOOXOINMO
CTh yYCHUS




[TonsiTHe 0 CKOpOCTH
XUMHUYECKON
peaKIuu

[TonsiTHEe 0 cKOpOCTH
XUMHYECKON PEAKIIUU.
@akTopsl, BAUAIOLINE HA
CKOPOCTh XUMHUYECKHUX
peaKkuuid.

JdemoHcTpaumnu:
3aBUCHMOCTb CKOPOCTH
XUMUYECKON PEAKLIUU OT
MIPUPO/IbI pEarupyroIInX
BELIECTB. 3aBUCUMOCTh
CKOPOCTHU XUMUYECKOU
peaKIy OT KOHLIEHTPAIUU
pearupyroIux BeecTB.
3aBUCUMOCTb CKOpPOCTH
XUMHUYECKOH PeaKuu OT
TIJIOIAIU COTIPUKOCHOBEHUS
pearupyroImux BelecTB
(«KuTAIUN CI0W»).
3aBUCHMOCTb CKOPOCTH
XUMHYECKON PEAKIUU OT
TEeMIIepaTypbl pearupyroumx
BEIIECTB.

JIa6. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKnu OT
MIPUPOJIBI pearupyrOIIUX
BEILIECTB HA IIpUMEpPE
B3aUMOJIEICTBUH KUCIIOT C
MeTaJulaMH. 5. 3aBUCUMOCTh
CKOpPOCTH XUMHYECKOU
peakly OT KOHLEHTPAuU
pearupyromux BenecTB Ha
pUMepe B3aUMOIECHCTBUS
I[IMHKA C COJITHOM KUCIOTOHU
pa3IMYHON KOHIEHTPALMH.

Hayuamcs: na3bBaTh
(baxTopsl, BIUSIONINE HA
CKOPOCTh XUMUYECKOM
PEaKIuu U OOBSICHITH UX
BIIUSTHUE HAa CKOPOCTh
XUMHYECKON PEaKInu;
Ha3bIBaTh (PaKTOPHI,
BJIMSIIOIIME HA CMELICHHE
XHUMHUYECKOTO PaBHOBECHSI.

Tlonyuam eo3moorcnocmo
Hay4umscs: IPOrHO3UPOBATH
pe3yJIbTaThl BO3IEHCTBUSA
pa3anyYHbIX (PaKTOPOB Ha
MU3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIUu;
IIPOrHO3UPOBATh PE3YJIbTATHI
BO3JICUCTBUS PA3ITUYHBIX
(akTOpOB Ha CMeEIIEHUE
XUMHYECKOIO PAaBHOBECHS

PeryasitTuBHblie:
CamocTosTenbHO
00HapYXKUBAIOT U
bopMyIIUPYIOT IIpoOIEMY.

ITo3naBartenbHbIE:
BbIABIIAIOT IPUYMHEL U
cinencTBus sBiaeHuil. CTposT
JIOTHUYECKUE PacCyKICHMUS,
YCTaHABJIMBAIOT IPUYUHHO —
CJIEZICTBEHHBIE CBSI3U

KoMmmyHunkaTuBHbIe:
Y4YuTBIBaIOT pa3Hbie MHECHUS U
CTpEeMATCS K KOOPIUHAIIII
Pa3IMYHBIX MO3ULUHI B
COTpyIHUYECTBE, (HOPMYITHPYIOT
coOCTBEHHOE MHEHUE U
MO3ULUIO

[IposBiisitoT
YCTOMYMBBIN
y4eOHO —
MO3HaBAaTellb
HBIJ UHTEpEC
K HOBBIM
o0Imm
crocobam
pelieHus
3aja4




6. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKLIUU OT
IJIOIIA M COPUKOCHOBEHUS
pearupyrommx BeuecTs.
7.MonenupoBaHUE «KUIISIIETO
CIIOS».

8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKLIUU OT
TEMIIepaTypbl pearupyroumx
BEILIECTB Ha MIPUMEPE
B3aUMOJCICTBUSA OKCHJIA
menu( Il) ¢ pactBopom cepHoit
KHUCJIOThI pa3IMuHON

TeMIIepaTypbl
8. | KatanmmzaTopsl Karanuzatops! 1 karanus. Hayuamcs: ucnionws3oBath npu | PeryasituBHble: YcBoenue
9. | Xumuueckoe Nuruburopsl. AHTUOKCHIAHTHI. | XapaKTEPUCTUKE Y4YUTHIBAIOT IPABUIIO B MpaBHII
paBHOBECHE JleMoHCTpanum: IIPEBpALCHUH BELIECTB TUTAHUPOBAHUU U KOHTPOJIE WH/IMBUTy )b
10. | Pemenune pacuéTHbIX I"'OMOreHHBII U TeTepOreHHbIN | MOHATHS «KaTalu3aTopy, crioco0a pereHus, HOTO U
3a/1a4 Ha HAXO0XKJICHUE Katanu3bl. DepMEeHTaTUBHBIN «UHTUOUTODY, OCYIIECTBJISIOT MOIIArOBBIN 0e30MmacHOro
JIOJI BBIXOJa karanu3. Marubuposanue. «aHTUOKCHJIAHTBI», KOHTPOJIIb MOBEJICHUS
IPOAYKTa PEaKIUU OT Jla6.onbITHI: IIPOBOAMTH HECIOKHBIE BUC,
TEOPETUYECKH 9. Paznoxenue XUMUYECKHE OIBITHI U ITo3naBaTe/nbHbBIE: YTOXKAIOMIUX
BO3MOXHOTO MepoKCcHIa BOJIOpoaa ¢ HaOo1eHus 3a u3MeHeHusIMU | CaMOCTOSITENTbHO CO3JIA0T KHU3HU U
MOMOIIBIO OKCHJIA MapraHia CBOWCTB CBOMCTB BEILIECTB B AJITOPUTM JIEATEIILHOCTUT MPH 3JI0pPOBBIO
(IV) u xaranassi. 10. Mpoliecce MpeBpanieHui, pelIeHru Tpo0IeM pa3IMuHOTO | JTFOJEH
OOHapy>keHue Karanassl B cobmonats npasuna Th u OT. | xapakrepa
HEKOTOPBIX MUILEBIX Tonyuam 6o3moorcnocme KoMmyHukaTuBHbIE:
MPOJYyKTax. HAy4umscsi: TPaMOTHO JloroBapuBaroTcs 0 COBMECTHOM
11. MarubupoBanue o0paraThCs ¢ BEMIECTBAMHA B | JESATEIBHOCTH, PUXOIAT K
B3aUMOJICHCTBHS KUCIIOT C IIOBCEIHEBHOM JKNU3HU o0111eMy peleHHIo, B TOM YHCIIe
MeTaJIJIaMH YPOTPOIIMHOM Y CTOJIKHOBEHHIO HHTEPECOB
11 | OGoOmieHue u Hayuamcsa: 0600mats 3Hanus | PeryasiTuBHble:

cUcTeMaTHu3aIus
3HAHUH

Y TIPEJICTABIISITh UX CXEM,
Ta0JIUI, Tpe3eHTalnH

BHocaTr HE0OX0IUMBIE
KOPPEKTUBBI B ICHCTBUE MTOCIIE




€ro 3aBEpIIEHUs Ha OCHOBE €0
U yuyeTa XapakTepa ClIeJIaHHbIX
9111

ITo3naBartenbHbIE:

CtposT peueBoe BbICKa3bIBaHUE
B YCTHOH M MUCbMEHHOU hopme
KommykaTuBHbIE:
KOHTPOJIUPYIOT ACUCTBUSA
napTHepa

Tema 1. Metamabi(174.)
12. | Ilonoxxenue ITonoxxeHne MeTasuIoB B Hayuamcs: PeryasituBHble: Onpenensror
AJIEMEHTOB-METAIIJIOB [Iepnonnueckonn cucreme XapakTepu30BaTh MeTAUIbl | [I[puHUMAIOT U COXpaHAIOT CBOIO
B [lepuoanueckon XMMHYECKHUX 3JIEMEHTOB 10 UX MOJO0XEHUIO B y4eOHY10 33/1a4y, INIAHUPYIOT CBOU | JINYHYIO
crucTemMe J1. 1. Menneneena. [ICX5 [.1.Menneneena, JICUCTBUS B COOTBETCTBHH C TTO3HIIHIO,
. . MenneneeBa u Meraunueckas OIIMCHIBATH CTPOCHUE IIOCTaBJICHHOM 3a/1a4ueil U aJICKBaTHYIO
0COOEHHOCTHU KpUCTAJUIMYECKas pPelIeTKa U ¢u3nueckue cBoicTBa YCIIOBUSIMU €€ peau3anun maddepeHn
CTPOEHMS UX MeTaJJINYECKasi XUMU4ecKast METaJUIOB, OOBSCHSTh ITo3naBartenbHbIC: POBaHHYIO
atomoB. dusnyeckne cBs3b. O0mue puznueckue 3aBUCUMOCTb CBOMCTB Hcnons3yroT 3HaKOBO — CaMOOILIEHKY
CBOMCTBA METAJLJIOB. CBOMCTBA METAJUIOB. METaJUIOB OT UX CUMBOJIMYECKHE CPEACTBA CBOUX
CrnnaBel, UX CBOMCTBA U nosioxxenus [1CXD KommykaTuBHbIe: YCIIEXOB B
3HauCHUE. AN .Menneneesa; ApPryMEeHTHPYIOT CBOIO MO3UILIUIO U | yuebhe
JdemMoHcTpanum: Ilonyuam 6o3modicHocmo KOOPIMHUPYIOT €€ C O3ULHUA
OO0pa3s1bl CrIaBOB Hay4umvCs. [IapTHEPOB B COTPYIHUYECTBE
IIPOTHO3UPOBATh CBOMCTBA
HEU3YUYEHHBIX 2JIEMEHTOB U
UX COCIMHEHUH Ha OCHOBE
3HaHWUH O NMEPUOIUYECKOM
3aKOHE.
13. | Xumuueckue XHUMHYECKUE CBOMCTBA Hayuamca: onuceBathb PerynasitTuBHbIe: ®opMUpyIOT
CBOMCTBa METAJUIOB METAJIOB KaK CBOMCTBA BEIIECTB HA [TocranoBka yueOHOM 3a/1auu Ha YMEHUSA
BOCCTAHOBUTEJIEH, a TAKXKE B OCHOBE HAOJIOJICHNUH 32 UX | OCHOBE COOTHECEHHsI TOTO, UTO UCIIOJIB30BaT
CBETE UX MOJIOKECHHS B MIPEBPAILCHUSIMH, M3BECTHO U YCBOEHO , U TOTO, 4TO b 3HaHUS B
JIEKTPOXUMHUUYECKOM PALY JEMOHCTPUPYEMBIMU €111e HEU3BECTHO ObITY

HaIlpsHKEHUH METaJIOB.
JdeMoHcTpanum:

YUUTEIIEM, UCCIIEA0BATH
CBOMCTBA BEIIECTB B XOI€

ITo3HaBaTebHBIC:
BrIIBHOKEHME THIIOTES, MX




BzamMonelicTBre METaIOB C
HEMETaJLIAMU.

JIa0. onbITHI:
12.B3aumopeiicTBre pacTBOPOB
KHCJIOT U COJIE ¢ MeTajljIaMHu

BBITIIOJTHEHHS
71a00paTOPHOTO OMBITA,
JIeNIaTh BBIBOJBI O
3aKOHOMEPHOCTSX CBOMCTB
METAJJIOB B EPUOIAX U
rpyrmnmax.

Llonyuam 6o3mooicnocmo
HAYYUMbC.
MPOTHO3UPOBATH
XHMHYSCKHE CBOMCTBA
HEN3YUYEHHBIX 3JIEMEHTOB U
UX COSAMHCHUM Ha OCHOBE
3HAHUU O MTEPUOTUYECKOM
3aKOHE.

O6OCHOBaHI/Ie, J0Ka3aTeJIbCTBO

KommykaTuBHbIE:

Y4aBCTBYIOT B  KOJUICKTUBHOM
00CYXIeHUHU MPOOJIEM, MPOSBISIOT
aKTUBHOCTh BO B3aMMOJCHCTBHUH
JUTSL pEeIIeHHUs] KOMMYHHKATUBHBIX U
MO3HABATENIBHBIX 3314

14. | Meraibl B mpupoe. Mertaisl B mpupoe. Obuue Hayuamcsa: coctaBiath PeryasituBubie: l'opmoctes 3a
O6mue CTIIOCOOBI UX TOTYUYCHUSI. YpaBHEHHUS peakuuil , Y4uuTHIBaIOT IPaBUIIO B POCCUICKYIO
CIoCcOOBI UX JIa0. onbITHI: JeXalluX B OCHOBE IJJAHUPOBAHUU U KOHTPOJIE HayKy
MOJTyYEHUS 13. O3HakoMJiIeHUE C pydamMu MOJTyYEHUSI METaJUIOB. crioco0a JeicTBUs

xene3a 14. OkpamnBanue THonyuam 6o3modncHocmo Ilo3naBaTenbHbBIE:
IJIAMEHHU COJISIMU IIEJTOUHBIX HAy4umscsi: IpUBOJIUTH Hcnonp3yoT nouck HeoOX01uMOM
METaJIJIOB IIPUMEpBl ypaBHEHUN uHpOpMAaLKH /17151 BBITIOJTHEHUS
peaKkuuii, JexKalnx B y4eOHBIX 3aJJaHHil ¢
OCHOBE IIPOMBIIIIEHHBIX UCMOJIb30BaHUEM YUEeOHOMH
CIO0COOO0B MOJIy4YEHHUS JUTEpPaTyphl
YyryHa U CTaJu. KommykaTusHbI€:
YYUTBIBIOT pa3Hble MHEHUS U
CTPEMATHCA K KOOPIANHALUU
Pa3IMYHBIX MO3UIUHN B
COTPYJIHUYECTBE

15. | Ilonsartue o koppo3uu Kopposus metannos u cnioco6s! | Hayuamcsa: ncnonb3oBath | PeryjasiTuBHble: YMeHune
METAJIJIOB 060pbOBI ¢ HEl IIPU XapaKTEPUCTHKE Paznuuatot crnocob u pe3ynbraTt UHTETpUpPOBa

16. | CrmaBel METAJUIOB U UX COEOUHEHNH | IEHCTBUS Tb

MOHSITHS «KKOPPO3HS ITo3naBartenbHbIC: IIOJIy4YEHHBIE
METaJJIOBY, «XUMHUYECKas Bnageror o6mmm npuemMom 3HaHWSA B

KOppo3usi»,

PCLICHUSA 3ada4

IMPAKTUYCCKU




«NIEKTPOXUMHUYECKas KommykaTuBHbIE: X YCIIOBHSIX
KOpPpO3Hs», HAXOUTh JloroBapuBaroTcs O COBMECTHOM

CIIOCOOBI 3aIMTEI JIEATEIILHOCTM, IPUXOST K

METAJJIOB OT KOPPO3HH. 00IIeMy pemeHUI0

Llonyuam 6o3mooicnocmo

HAY4YUmuvcs . IPUMEHSTh

3HAHUS O KOPPO3UH B

JKU3HU.

17. | llemo4yHbIe METAJLIBL: OO6m1as xapaKTepucTHKa Hayuamucsa: naBatb PerynsiTuBHbIC: PazButne
obmas IIEI0YHBIX METAILIOB. XapaKTEPUCTUKY [ImanupyroT CBOM NEHCTBUS B OCO3HAHHOTO,
XapaKTepPUCTUKA Mertasmibl B ipupoje. Oomume IIEJIOYHBIM MeTaJjljlaM I10 CBSI3H C ITOCTaBJICHHOM 3ajaueh 1 YBaKUTEIBHO

CHIOCOOBI MIX TIOJTyYCHUSI. nx nojokenuro B IICXD YCIIOBUSIMU €€ PELICHUS rou
CtpoeHue aToOMOB. JI.1.MeHpeneeBa, ITo3HaBaTebHBIE: nobposkenare
[IlenouynbIle MeTaLIIBI — HCCIIEN0BATh CBOMCTBA CraBdar u GopMyJIHUPYIOT LEIH U JIBHOTO
MPOCThIE BELIECTBA HIENTIOYHBIX METAIJIOB — KaK | MPOOJIeMbI ypoKa OTHOIIICHHS K
MPOCTBIX BEUIECTB. KommykaTuBHbIE: Ipyromy
Ionyuam 6ozmodcrocmo AJIEKBaTHO MCHOJIB3YIOT pEYEBbIE YEIJIOBEKY.
HAY4YUmMuvCs: TPaMOTHO cpencTBa st 3PPEKTUBHOTO Ero muenwto,
oOpalarthcs ¢ BEIIeCTBAMU | pPellleHHs KOMMYHHKATHBHBIX 33/1a4 | CHOCOOHOCTH
B IIOBCEIHECBHOM KU3HHU. BECTH JIHAJIOT
C APYTUMH
JIFOTbMH
18. | Coennnenus Baxueiinme coequHEeHU Hayuamcs: PeryasituBubie:
IIEIOYHEIX METAJIJIOB IIEJI0YHBIX METAIIOB — XapakTepHU30BaTh YuuTHIBAIOT MPABUIIO B

OKCHJIbI, TUAPOKCUIBI U COJH
(x;mopuibl, KapOOHATHI,
Cynb(aTbl, HUTPATHI), UX
CBOMCTBA U IPUMEHEHNUE B
HapOJHOM XO35IHCTBE.
Kanuitneie ynoOpenus.
JdemMoHcTpanum:

OO0pa3sIibl METOYHBIX U
LIEJI0YHO3EMENBHBIX METAJIIOB.
B3anmoperictBue Hatpus,
JIUTUS C BOJOM.

duznueckue u
XUMHYECKHE CBOMCTBA
OKCHUJIOB U THJIPOKCHJIOB
MIEJIOYHBIX METAJIOB,
COCTaBIIATh XUMUYECKHUE
YpaBHEHUS,
XapaKTepU3yIoLIue
CBOMCTBA IIEIIOYHEIX
METAJIJIOB, PellaTh
«IETIOYKHY TIPEBPAIICHHI.
Honyuam 6o3modzcHocno

MJIAHUPOBAHUU U KOHTPOJIE
croco0a perieHus
IHo3HaBaTenbHbIE:

Hcnonp3yroT monck He0OX0UMOM
uH(OpPMAaIIUU AJIs BHITIOTHEHHS
y4eOHBIX 3aJaHUH C
UCIONIb30BaHNEM yUeOHOMH
JTUTPATYPHI

KommykaTtusHbIe:

Y4YuTHIBAIOT pa3Hble MHEHUS U
CTPEMSITCSL K KOOpAUHAILMU




BzaumopeiictBre HaTpus ¢

Haydyumovcs.: COCTABJIATb

Pa3INIHBbIX HOSI/IHI/Iﬁ B

KHCJIOPOJIOM «IIENOYKW MPEBpPAlICHUH. | COTPYAHUYECTBE
19. | bepunnwmii, Mmaruuii u OO6m1ast xapakTepucTHUKa Hayuamucs: naBatb PeryasitTuBHblie: PazButue
IEJIOYHO3EMEITbHBIE 3JIEMEHTOB TJIaBHOM XapaKTEPUCTUKY [InanupyroT cBOM IEUCTBUS B OCO3HAHHOTO,
MeTaljIbl: 001Ias noarpynnsl Il rpynmnst. LIEJI0YHO3EMETBHBIM CBSI3U C IIOCTABJIICHHOM 3a/1auei YBAKUTEIIBHO
XapaKTEePUCTUKA CrpoeHue aTOMOB. MeTaJuiaM 1o uxX YCJIOBHUSIMU €€ PEIlICHUS rou
Illenoyno3eMenbHEIC nopkxenuro B [ICXD ITo3naBarTeanHbIC: nobposkenare
METaJIJIbl — MPOCTHIE AN .Menneneesa, CraBar u GOpMYyJIUPYIOT LETH U JIBHOTO
BEILIECTBA. XapaKTepHU30BaTh COCTAB poOJIeMbI YpoKa OTHOILIEHHUS K
aTOMOB, HCCIIEIOBAThH KommykaTuBHbIe: IPYromy
CBOMCTBA LIEIOYHBIX AJIEKBaTHO MCHOJIB3YIOT pEYEBbIE YEJIOBEKY.
METaJUIOB — KaK MPOCTHIX cpencTra st 3PPEKTUBHOTO Ero muenuto,
BEILECTB. pelieHnss KOMMYHUKATHUBHBIX 33/1a4 | CIOCOOHOCTH
Tonyuam eosmoorcnocme BECTHU JTUAJIOT
HAyyumsCcsi: TpaMOTHO C IpyTUMH
oOparmiaThCcs ¢ BEIECTBAMHU JIOJTbMH
B [IOBCEITHEBHOM KU3HU
20. | CoenuHeHUS Baxneitmme coequnenus Hayuamcs: PeryasiTuBHbIE:
HIEJI0YHO3EMEITbHBIX LIEI0YHO3EMETbHBIX XapaKTepHU30BaTh VY4YuTHIBalOT IpaBUiIo B

MeTauioB. JKecTKOCTh
BOJIBI

METaJIOB — OKCHJIHI,
THIPOKCHUIBI M CONHU (XTIOPUIBI,
KapOOHaThl, HUTPATHI,
cyabdarsl, pocdatel), Ux
CBOMCTBA U IPUMEHEHNUE B
HApOJHOM XO35MCTBE.
JdemoHcTpaumnu:
BzauMonelicTBue Kalblus C
BOoJIOH. B3auMoneiicTBue
MAarHus ¢ KUCJIOPOIOM.

JIa0. onbITHI:

15. B3aumoelicTBUE KaJIbIU C
Booi. 16. Ilomyuenne
TUAPOKCH/IA KaNbIUS U
HCCIIETOBAHUE €TI0

CBOMCTB

¢buznueckue u
XUMHUYECKHE CBOMCTBA
OKCHUJIOB U TMJIPOKCHJIOB
I1EJI0YHO3EMENBHBIX
METAaJUIOB, COCTaBIIATh
XUMHUYECKHE YPAaBHEHUS,
XapaKTepU3yoIue
CBOMCTBA LIEJIOYHBIX
METAaJUIOB, pelaTh
«IETIOYKN» MTPEBPALLEHUH.
Tonyuam éosmodncnocmo
HAY4umuvcs: COCTABIATH
«LIETIOYKM» MPEeBpaIeHU

IUTAHUPOBAHUM U KOHTPOJIE
crocoba perieHus
Ilo3HaBaTenbHbIE:
Hcnonb3yroT mouck He0OX0AUMO
uH(pOpMaIUU TSI BBITIOTHEHUS
y4eOHBIX 3aJJaHHil C
UCIOJIb30BaHNEM YyUeOHOI
JUTPaTypBI
KommykaTtusHbIe:
VY4YuTHIBalOT pa3Hble MHEHUS U
CTpEeMATCS K KOOPIUHAIIII
Pa3IMYHBIX MTO3ULIUN B
COTPYAHUYECTBE




21. | AnroMuHUIA U ero Crpoenue atoma, pusndeckue | Hayuamwcsa: naBathb PeryasituBHbie: DopMUPYIOT
COEIMHEHUS U XMMUYECKHE CBOMCTBA XapaKTEPUCTUKY [InanupyroT cBOM 1EUCTBUSA C MHTEpEC K
QITIOMUHHUS KaK MPOCTOTrO ATIOMUHHUS TI0 €ro MOCTaBJICHHOM 3a7aueil u KOHKPETHOMY
BEILIECTBA nospkenuto B [ICXD YCJIOBUSIMU €€ PELLICHHUS, XUMHUYECKOM
JA.N.Menneneesa, OLICHUBAIOT IPABUJIBHOCTh Y DJIEMEHTY
XapaKTepU30BaTh COCTaB BBIIIOJIHEHUS 1CUCTBUS
aToma, XapaKkTepu30BaTh Ilo3naBaTenbHbIE:
¢buznueckue u xumudeckne | CaMOCTOSATENHHO BBIICTSIOT U
CBOMCTBA aJTIOMHUHHS, (bopMyIUPYIOT MO3HABATEIBHYIO
0O0BSACHSATH 3aBUCUMOCTD 1€J1b, UCIOJIB3YIOT OOIINE TPUEMBI
CBOMCTB aJIOMHHHUS OT €r0 | pelIeHus 3a1a4
nosioxkenus B [ICXD KommykaTtusHbI€:
J.M.Menneneena, JlomyckaroT BO3MOXHOCTb
OOBSACHATH MIPUYUHBI Pa3IMYHBIX TOUYEK 3PEHUs, B TOM
XUMUYECKOW MHEPTHOCTH YHCJIC HE COBIAIAIONINX C HX
AITOMUHMUS. coOcTBeHHOM. U opueHTHpYyIOTCS
Ilonyuam 6o3modicHocmo Ha TIO3WIIMIO TTApTHEPA B OOIICHUH
Hayuumscs: TPAMOTHO Y B3aUMOJICCTBUU
0o0OpariaThCs ¢ BEIIECTBAMHU
B [NIOBCEJITHEBHOM KU3HU
22. | CoenuHECHUS CoenuHenus aqTlOMUHUS — Hayuamcs: PeryasitTuBHbie: DopMUpPYIOT
ATIOMUHHS — OKCHUJ ¥ TUIPOKCHUJ, UX XapaKTepHU30BaTh VY4YuTHIBalOT IpaBUio B yMEHUE
OKCH/I ¥ TUJIPOKCH]I, aM(pOTEpHBIN XapaKTep. buzndeckue u TJIAHUPOBAHUH M KOHTPOJIE WHTETPUpPOBA
ux aMmpoTepHbIit Baxueiline conu amfOMUHUA. | XUMUYECKUE CBOMCTBA crocoba perieHus Tb
Xapaxrep. [IpuMeHeHne aTIOMUHUS U €T0 | OKCHJA W TUJIPOKCHIA Ilo3naBaTtenbHbIE: MOJTyYEHHBIC
COEIMHEHU. AITIOMUHHUS, COCTABIIATh Hcnonb3yroT moucK HEOOXOAUMOM | 3HAHUS B
JIa0. onbITHI: XUMUYECKHUE YPaBHEHUS, nH(pOpMaIUU TSl BBITIOTHEHHUS MPKTUYECKY
17.Ilonyuenuce XapaKTepU3yIoLIue y4eOHBIX 3aJJaHHi C 10 JKU3Hb

TUAPOKCU]IA ATIOMUHUSA U
HUCCIIEJ0OBAHNE
€r0 CBOMCTB.

CBOMCTBA aJTFIOMUHUS,
pemarb «UEMmOYKm»
IIPEBPAILICHHM.

Honyuam eozmoorcnocmeo
HAY4YUmuvcs: COCTaBIATh
«IIENOYKW» MPEBpALICHUI

HCIOJIb30BaHNEM yUeOHOI
JUTPATYpPBI
KommykaTusHbIe:
KonTponupyrot nelicteue
napTHepa




23. | IpakTHyeckasi OcyuiecTBiIeHUE LETTOYKH Hayuamcs: obpamarbcsi ¢ | PeryjasiTuBHbIe: PazButue
padora Nel XUMHUYECKHUX 71a00paTOPHBIM OcCylIeCTBIISAIOT MOIIArOBBIN KOMMYHHKAT
OcymiecTBieHne MpeBpaIICHU I o0opyaoBaHuEM U KOHTPOJIb 10 PE3YyJIbTATY WBHOTO
LEMOYKH XUMUYECKUX HarpeBaTeIbHbIMU KOMIIOHEHTa
IIpEeBpaICHUI npubopamu B Ilo3naBaTe/nbHbBIE: B OOLIICHUH U
METAJIJIOB COOTBETCTBUHU C NpaBwiamMu | BrageroT o6mum npuemom COTpYJIHUYEC

TEXHHUKHU 0€3011aCHOCTH, penieHus 3aaaqy TBE CO
ONUCHIBATh XUMUYECKUN KommykaTuBHbIe: CBEpPCTHUKAM
SKCIIEPUMEHT C MTOMOILBIO | YUHUTHIBAIOT pa3Hble MHEHUS U uu

SI3bIKA XUMUH, J1€TIaTh CTPEMSITCS K KOOPAUHAIIUU YUUTEISIMU
BBIBO/IbI 10 pe3yJIbTaTaM pa3IMYHBIX [TO3ULIUN B

AKCIIEPUMEHTA. COTPYJIHUYECTBE

Tonyuam eozmodncrocmo

Hay4umscs: 0OCO3HABaTh

HEO00X0UMOCTb

coOmronenust npasuinTh u

OT piis coxpaHeHus

3JI0pPOBbSl OKPYKAIOUIHX.

24. | XKene3o — snemeHT Pacnonoxenue xene3a B Hayuamucsa: naBatb PerynasiTuBHbIC: ®opMHUpYIOT
Vlrpynmsr [ICXD2/.1. MenneneeBa u XapaKTEPUCTHUKY Kelie3a [ImaHupyrOT CBOM JEHUCTBUS C WHTEpEC K
no0OYHOM cTpoeHue ero aroma. dusnde- | no ero nomwkeHuro B [ICX3 | mocraBieHHON 3a1aue U KOHKPETHOMY
MOJITPYIITIBL. CKHE U XMMHUYECKHE CBOMCTBA AN .Menneneesa, YCIIOBUSIMU €€ PELICHUS, XAMUYECKOM
dusnueckue u JeJje3a — MPOCTOro BEIIECTBA | XapaKTepU30BaTh COCTAB OIIEHUBAIOT MPABUIIBHOCTh Y DJIEMEHTY
XUMUYECKHE aToma, XapaKkTepru30BaTh BBITIOJIHCHUS ICHUCTBUS

CBOMCTBA JKee3a.
Haxoxnenue B
IPUPOJE.

buznyecKrue 1 XUMUYECKHEe
CBOMCTBA Kene3a,
00BACHATH 3aBUCUMOCTE
CBOMCTB KeJie3a OT ero
noyioskenus B [ICXO
JI.1.Menneneena,
HCCICA0BAaTh CBOMCTBA
Kelie3a B Xoze
BBIIOJTHEHUS
71a00paTOPHOTO OMBITA,
OIMMCHIBATH XUMHYECKUH

ITo3naBaTeabHBIE:
CaMOCTOSTEIIEHO BEIJICISIOT U
(bopMyIHUPYIOT MO3HABATEIHHYIO
11eJTh, UCTIOJIB3YIOT OOIITHE TTPHUEMBI
perieHus 3aaaqy
KommykaTusHbIe:

JomyckaroT BO3MOKHOCTh
Pa3IMYHBIX TOYEK 3PEHUS, B TOM
YHCIIe HEe COBIAJAIONINX C UX
coOcTBeHHOM. U opuenTHpytorcs
Ha TO3HIIMIO MapTHEpa B OOLICHUH




OKCIICPUMEHT.
Honyyam eo3modrcHocmy
HAay4umucsi: TPAMOTHO
o0panaThCs ¢ BEUIECTBAMU
B IIOBCEIHCBHOM KHU3HH

u BBaHMO,Z[efICTBI/II/I

25. | CoenuHeHus xene3a I'enernueckue paasl Fe?u Fe** | Hayuamcs: PeryasituBHbie: PazButne
+2,+3 ux Baxwueiimue conu xenesa. XapaKkTepHU30BaTh Y4uTHIBaIOT MPaBUIIO B OCO3HAHHOTO,
KaueCTBEHHOE 3HaueHue xeies3a dusnueckue u IUTAHUPOBAHUM U KOHTPOJIE YBaXXUTEIBHO
OIIpe/CIICHUE. U €r0 COEAMHEHUN IS XUMHUYECKHE CBOMCTBA crioco0a perieHus rou
['enernyeckue psbl MPUPO/BI U HAPOJHOTO OKCHUJIOB U TUJIPOKCUJIOB Ilo3naBartenbHbIE: no0poxenare
Fe*?u Fe™ XO3s1HCTBa. JKeJesa, COCTaBIIATh Hcnonb3yroT NOUCK HEOOXOIUMON | JIBHOTO

JleMoHCTpanum. XUMHUYECKHUE YPAaBHEHUS, MH(pOpMaLIUU 1JIs1 BBIIOJTHEHUS OTHOILIEHUS K
BsaumonelicTBue METAILIOB € XapaKkTEepU3yIOLIHe y4eOHBIX 3aaHUH C Ipyromy
HeMerauiamu. [lomydenue CBOMCTBA COCUHEHUN UCIIOJIb30BaHNEM YyUeOHOMI YEIIOBEKY.
ruspokcuoB xenesa (I1) u JKenesa, IPOBOAUTH JUTPATypBI Ero muenwuto,
(). KAa4yeCTBEHHBIC PEAKIINH, KomMmykaTuBHbIe: CIIOCOOHOCTH
JIad. onbITHI: IIOATBEPKIAOLIIE VY4YUTHIBAIOT pa3HbIe MHEHUS U BECTU JHAIIOT
18. B3aumopeiicTBue xeie3a ¢ | HAIMYKME B BOAHBIX CTPEMATCS K KOOPIMHALUU C IpyruMu
COJITHOM KHMCIIOTOM. pacTBOpax KaTHOHOB Pa3IMYHBIX O3ULUI B JT0bMU
19. Ilonyuyenue ruipoOKCUIOB JKenes3a, perarb COTPYAHUYECTBE
xenes3a (II) u (III) u u3yuenne | «1eMOYKKW» MPEBpAILECHHI.
UX CBOMCTB. Lonyuyam 6o3moorcHocmo

HAy4umvcsi: COCTABIIATH

«LETIOYKW» IPEBPALLECHNN,

COCTaBIIAITh MOJIEKYJISIPHBIE

Y TIOJTHbIE UOHHBIE

YPaBHEHHUS 110

COKpAILEHHBIM HOHHBIM

YPaBHEHUSAM

26. | [IpakTHueckas [Tonyuenue u cBoiicTBa Hayuamcs: obpamatbesi ¢ | PeryasiTuBHble: OBnanenue
padora Ne2 COEIMHEHUI METaNIOB 71a00paTOPHBIM OcCyIIeCTBIISAIOT MOIIArOBBIN HaBbIKaMU
[Toryuenue u o0opyaoBaHUEM U KOHTPOJIb 110 pe3ybTaTy TUISt
CBOICTBa COETMHEHUN HarpeBaTeIbHBIMU IIPAKTUYECKO
METAJIJIOB npubopamu B Ilo3HaBaTenbHbBIE: 71

COOTBETCTBUHU C NpaBuiiaMu | CTposIT peueBOoe BbICKa3bIBaHUE B JESITEIBHOCT




TEXHHUKU 0€3011aCHOCTH, YCTHOW U MUCbMEHHOH popme u
OIMCHIBATH XUMUYECKUI KommykaTuBHbIE:
HKCIIEPUMEHT C TIOMOIIBIO | YUHUTHIBAIOT Pa3Hble MHEHUS U
SI3bIKA XUMUH, JIENNATh CTPEeMSATCS K KOOPIUHAIIUI
BBIBO/JIBI 110 pe3yjbTaTaM Pa3IMYHbIX MO3UIIHI B
HKCIIEPUMEHTA. COTPYTHUYECTBE
Tonyuam 6o3moorcHocmo
HAy4umscsi: 0CO3HABaTh
HEO00X0IUMOCTb
coOmronenust npasuinTh u
OT nns coxpaHeHus
3JI0POBBSI OKPYIKAIOIIHX.
27. | O000mEenne 3HaHUHI Hayuamcs: o600mars PeryasiTuBHbI€: Bripaxkarot
1o TeMe «MeTauTbDy 3HAHUS U TIPEJCTABIATh UX | BHOCAT HEOOXOAMMBIE KOPPEKTUBEI | aJICKBATHOE
cxem, Tabmuil, B JICHCTBHE IOCJIE €0 3aBEPIICHUs | TOHUMaHue
Npe3eHTaIHHA Ha OCHOBE €T'0 U y4YeTa XapakTepa IPUYUH
CIENaHHBIX OLUTHOOK ycrnexa u
IMo3naBaTebHbIE: Heycnexa
CtposT peueBoe BbICKa3bIBaHUE B y4eOHO
YCTHOH M MHUCbMEHHOH opme NEATEIIBHOCT
KoMMykaTuBHbIe: KOHTPOIUPYIOT | U
JICHCTBHsI MapTHEpA
28. | KonTpoJbHasi KoHTposib npeaAMeTHBIX U Hayuamcs: npuMeHATh PeryasiTuBHbIe: [IposBnsitoT
padorta METaNPEIMETHBIX YICOHBIX MOJTyYEeHHBIC 3HAHUS U OCyIIEeCTBIISIIOT UTOTOBBINA U OTBETCTBEHH
o Teme «MeTamibDy neicTBuil mo Teme «Metamiby | chOpPMUPOBAHHBIE YMEHUS | MOMIATOBHIN KOHTPOIB IO 0-CTh 32
JUTSL PEIICHUST YISOHBIX pe3ysbTary PE3YJIbTATHI
3a1aq Ilo3HaBaTenbHbIE:
CTposT peueBoe BHICKa3bIBAHHE B
YCTHOW U MHUCHbMEHHOU opme
KomMykaTuBHbBIE: KOHTPOJIUPYIOT
JISHCTBUS MapTHEpa
Tema 3. Hemeramnni(314.)
29. | O6mas OOm1ast xapakTepucTHKa Hayuamcs: naBatb PeryasituBHble: ®opmupoBaHue
XapaKTePUCTHKA HEMETAJIJIOB: MOJIOXKEHHE B OTIpe/ICIICHUS TTOHITHSIM [T1aHupyrOT CBOM JCHCTBHUSI B | TOTOBHOCTH U
HEMETAIIJIOB [Teproanueckoit cucreme «OIEKTPOOTPHUIIATENHHOCTh | CBSI3U C MOCTABJICHHOM 3a/1aueil | clmocOOHOCTH K




XUMHYECKHUX 3JIEMEHTOB

. . Menaeneena,
0COOCHHOCTH CTPOCHHUS
aTOMOB,
AIEKTPOOTpHUIIATENBHOCTD (D0)
KaK Mepa «HeMETAJUTMYHOCTHY,
pan 20. Kpucrammdeckoe
CTPOCHHUE HEMETAJIJIOB —
MIPOCTHIX

BEILECTB. AJUIOTPOIUS.
duznueckue

CBOWCTBA HEMETAJLIOB.
OTHOCHUTENBHOCTD MOHATHI
«METAID U «HEMETaJLI»

» « AIUTOTPOITHSH
XapaKTepHU30BaTh
HEMeTaJUTbI 110 MX
nojoxxenuto B [ICXD
J.M.Menneneena,
ONUCHIBATh CTPOEHUE
(bu3UYEeCKre CBONCTBA
HEMETAJIJIOB, OOBSICHSITH
3aBUCHMOCThH CBOHCTB
HEMETaJIOB OT UX
nonoxenus [ICXD
J.M1.MenneneeBa;cocTaBiist
Th Ha3BaHUS COCAUHEHUN
HEMETAJIJIOB 110 opMyJie U
dbopMyI1 IO Ha3BaAHMUIO,
Hay4arcs 1aBaTh
onpeeIcHus
«IIIOTPOTIHUSY,
«aJJIOTPOITHBIE

Mo (pUKAITII.

Tonyuam 6o3moocHocmo
HAyuumCsi.
MIPOTHO3UPOBATH CBOMCTBA
HEW3YUYEHHBIX 2JIEMEHTOB U
WX COCIMHEHHI HAa OCHOBE
3HaHWH O MEPUOIUYECKOM
3aKOHE

U YCJIOBHSIMH €€ PeIIeHUS
Ilo3HaBaTenbHbIE:
CraBar u GopMyIHUPYIOT LEIH
1 TIPOOJIEMBI ypOKa
KommykaTuBHbIE:
AJIEKBaTHO MCHOJB3YIOT
pedeBble CpeacTBa I
3¢ (HEeKTHBHOTO pelIeHUs
KOMMYHHUKATHBHBIX 33/1a4

00yYeHHIO U
CaMOpPa3BHUTHIO U
camMo00pa3oBaHH
10 Ha OCHOBE
MOTHUBAINH K
00y4YeHUIo U
TIO3HAHUIO

30.

OO01me XUMHUYECKUE
CBOMCTBA
HEMETAJIJIOB.

OO01me XUMAYECKHE CBOMCTBA
HEMETAJIJIOB

Hayuamcs:
XapaKkTepu30BaTh
CTPOCHHUE HEMETAJIIOB,
00III1e XUMUYECKHUE
CBOMCTBAa HEMETAIJIOB,
OIIMCEHIBATH OOIIHE
XUMHYECKHE CBOICTBA
HEMETAJJIOB C IIOMOIIBIO

PerynsiTuBHbIe:

[TocraHoBKa yueOHOI 3a1aun
Ha OCHOBE COOTHECEHHS TOTO,
YTO U3BECTHO U YCBOEHO , U
TOTO, 9YTO €Ille HEM3BECTHO
Ilo3HaBaTeJbHBIE:
BrigsmkeHnme runores, Ux
000CHOBAHHE, I0KA3aTEIILCTBO

PassuBaror
OCO3HAHHOE
OTHOIIIEHUE K
CBOUM
COOCTBEHHBIM
MOCTyIKaM




SI3BIKA XUMUH, COCTaBIISATh
ypaBHEHUS XUMUYECKHUX
peakuuid,
XapaKTEepU3YIOLINX
XHMHYECKHE CBOMCTBA
HEMETaJIJIOB UX
COEeIUHEHNN

Honyuam 6ozmoorcnocmo
HAYyYUumcsi.
IIPOTHO3UPOBATh CBOMCTBA
HEN3YUYEHHBIX 3JIEMEHTOB U
UX COSAMHCHUM Ha OCHOBE
3HAHUU O MTEPUOTUYECKOM
3aKOHE

KoMmmykaTuBHbBIE:
V4aBCTBYIOT B KOJJIGKTUBHOM
00CyX/1IeHUH Tpo0dIIeM,
HPOSIBIISIIOT aKTHBHOCTD BO
B3aHMOIICI>’ICTBHH AJIg pCIICHUA
KOMMYHHKATHBHBIX U
IIO3HABaTCJIbHBIX 3aJa4

31.

Boaopon

[Tonoxxenue Bogoposa B
[Iepunonnueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB

. Y. Menneneena. CtpoeHue
aToMa U MOJIEKYJIBI.
dusnueckre 1 XUMUYECKUE
CBOKMCTBA BOJAOPO/A, €r0
MOJIYUCHHUEC U IPUMCHCHUC.
JIa0. onbITHI:

20. [Momyuenue

Y pacro3HaBaHHUE BOJOpOAA

Hayuamcs:
XapaKTepu30BaTh BOJOPO]
IO €ro MOJIOKEHUIO B
[ICXD A..hM.Menneneena,
XapaKTepU30BaTh CTPOCHUE
aToMa BOJI0pO/a,
OOBSICHATH €r0 BO3MOKHBIE
CTETIEHH OKUCIICHMS,
XapaKTepU30BaTh
¢buznyecKue 1 XuMHUYECKHE
CBOICTBa BOJOPOJIA,
OOBSICHATH 3aBHCUMOCTD
CBOMCTB BOJOpPOAA OT
nostoxkenus ero B [ICX0O
JI.N.MeHpeneeBa,
OTKCHIBATh JIaOOpaTOpHbIE
Y TIPOMBIILLIEHHBIE
CrocoObI OTyueHust
BOZOPOJA .

Tonyuam 6o3moorcnocmo
Hayyumucs: OOBSICHSITh

PeryasituBubie:
PaznuyaroT cioco0 u
pe3yiabTaT AeUCTBUS
Ilo3HaBaTenbHbBIE:
Brnanerot o61mum npuemom
pelieHus 3aaad
KommykaTusHbI€:
JoroBapusarorcs o
COBMECTHOH AEATEIbHOCTU
1101 PYKOBOJICTBOM yUHUTEIIS

DopmuUpyroT
KOMMYHUKATHUBH
BIM KOMIIOHEHT B
OOILIEHNH U
COTPYXHUYECTBE
CO CBEPCTHHKAMH
B IIpoLiecce
o0OpazoBarenbHON
JIESATEIbHOCTH




JIBOMCTBEHHOE MOJIOKEHHUE
Bozgopoza B [ICXD
J.M.Menneneena,
rpaMOTHO oOpamaTbes ¢
BEIIIECTBAMH B
MMOBCEIHEBHOM KU3HHU

32. | Bona CtpoeHue MOJIEKYJIbI. Hayuamcs : PeryasitTuBHble: Nmeror
Bognopoanas xumuueckas XapakTepu3oBaTh cTpoeHue | [ImaHupyroT cBou NEHCTBUS B | LIETOCTHOE
cBs3b. PU3NYECKUE CBOWCTBA MOJIEKYJIbI BOJIOPO/A, CBSI3M C MTOCTABIICHHOM 3a/1a4yeil | MUPOBO33pEHHUE,
BOJIbl. AHOMAJIMK CBOMCTB ¢u3nyecKrue 1 XUMUYECKHE | U YCIOBUSIMU €€ PELICHUS COOTBETCTBYIOILIE
BoAbL. ['uapoduibHbie U cBOiicTBa BOJIbl, 0OBSCHATH | [lo3HaBaTenbHBbIE: € COBPEMEHHOMY
rupooOHBIC BEIIECTBA. aAHOMAJIUU BOJIBL, CTIOCO0B! | CTaBAT U (GOPMYIHPYIOT HENIN | YPOBHIO Pa3BUTHS
XUMUYEeCKHE CBOWCTBA BOJBI. OUYMCTKHU BOJBI, MPUMEHSATh | U MPOOJIEMBI YpOKa HAyKU
KpyroBopoT Bojbl B ipupoe. | B OBITY QHIBTPHI IS KommykaTuBHbBIE:

Bonoouncrtka. Aspainys BOAbl. | OYUCTKU BOJBI, MPaBMWIbHO | KOHTpONMUpYIOT NeicTBUS
BeITOBBIE DHITBTPEI. HCII0JIb30BaTh napTHepa
MunepanbHbIe BOJBI. MUHEPATBHYIO BOJLY,
JluctunnupoBaHHas BoJa, €e BBITOJHATH PACU€ThI 110
MIOJIyYE€HUE U IPUMEHEHHE. YPaBHEHUSM XUMHYECKHUX
Jlab. onbIThI: peaknuii, MPOTEKAOIINX C
21. UccnenoBanue Y4YacCTHUEM BOJBI.
MTOBEPXHOCTHOT'O HATSKEHUS Tlonyuam eosmoorcnocmo
BOJIBIL. Hayuumscs: 0ObEKTHBHO
22. PacTBOpeHUE epMaHIraHaTta | OLIEHHWBATh HH(OPMALIUIO O
KaJMsl WM MEIHOTO Kylopoca | BEIIeCTBaX U XUMHUYECKUX
B Bojie. 23. 'unparanus nporieccax, KpUTUYECKH
00€3B0OKEHHOT'0 Cyib(ara OTHOCHTBCS K
menu (I1). 24. UzrotoBnenue MICEBAOHAYYHOU
TUIICOBOTO OTIIeYarka. 25. uH(popMaIuy,
O3HaKOMIJICHHE C KOJUIEKITHEN He00pOCOBECTHOM
OBITOBBIX (PHIIBTPOB. pekname
26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAITBLHOU BOJIBI
33. | l'anmorensr: oOmas OOm1ast XxapaKTepUCTHKA Hayuamcs: PeryasiTuBHbI€: [posBrsiroT
XapaKTepUCTHKA TaJIOTEHOB: CTPOCHHME aTOMOB; | XapakTepu30BaTh cTpoeHue | IlnaHupyroT cBou AEWCTBUSA B | DKOJIOTHYECKOE




MPOCTHIE BEIIECTBA U OCHOBHBIC
COCJIMHCHHS TaJIOTCHOB, HX
cBoiictBa. Kparkue cBegeHus o
xJjiope, opome, hrope u ioze.
[IpuMeHeHue rajgoreHoB u

HX COEAMHEHHUI B HAPOAHOM
XO03SICTBE.

JdemoHcTpaumnu:

OO6pa3s1ibl raJoreHoB —
MIPOCTHIX BEIICCTB.
BzaumMoneiicTBrEe rajJloreHoB ¢
HaTpUeM, ATIOMUHUEM.
BriTecHenne xiaopom Opoma
WJIM 1012 U3 pacTBOPOB UX
coJien

MOJIEKYJI TAJIOTCHOB,
OIUCHIBATH (PU3NUECKUE U
XHMHYECKHE CBOMCTBA
rajoreHoOB Ha OCHOBE
HaOJIFONEHUIT 3a UX
MIPEBPAIICHUSIMHA BO BPeMsI
JIEMOHCTPAIIMOHHBIX
OIIBITOB, OOBSICHSATE
3aBHUCHMOCTDH CBOMCTB
rajiOreHoOB MX OT
nonoxxenus B [ICXD JI.U.
MenneneeBa, COCTaBIISITh
dbopMyIIbl COeAMHEHUIA
rajloreHoB U 1o popMyJiaMm
JlaBaTh Ha3BaHUS
COCIUMHEHUSIM IrajJOr€HOB
THonyuam eo3moocnocmo
Hayuumscs: OCO3HABATh
HEOOXO0IMMOCTh
COOJTIOICHUST TIPABIIT
3KOJIOTHYECKOH
0€30MacHOCTH MPH
o0pallleHHH C rajJoreHaMu

CBSI3H C IIOCTaBJICHHOM 3a7adueit
U YCTIOBHSIMH €€ PEIICHUS
Ilo3naBaTejibHbIE:

CraBsT 1 GOpMYITUPYIOT LU
1 TIpo0JIEMBI YpOKa
KommykaTuBHbIe:
AJIeKBAaTHO MCIIOJIB3YIOT
peYeBbIe CpeACTBA AJis

3¢ PEeKTUBHOTO pelICHUS
KOMMYHHKATHBHBIX 33724

CO3HaHHC

34.

CoennaeHns
raJOreHoB

OCHOBHBIE COEMHEHUS
raJION€HOB: TaJIOTEHOBOJOPO/IBI,
COJIU TaJIOT€HOBOJOPOIHBIX
KHCJIOT.

JdemoHcTpaumnu:

OO6pa3s1bl NpUPOAHBIX
COEIMHEHMI XJI0pa.

Jlab. ombIThbI:

27. KauecTBeHHas peakuus Ha
raJIOreHUI-MOHBI

Hayuamcsa: yctanaBnuBaTth
CBSI3b MEXYy CBOWCTBAMU
COECIUHEHNN U UX
MIPUMEHEHUEM, U3YYaTh
CBOMCTBA COEIMHEHNH
rajioreHoB B XOJI€
BBITIOJTHCHHUS
71ab0paTOPHBIX OTBITOB ,
Tonyuam 6o3moorcnocmo
Hayuumscs: UCNOJIb30BaTh
pUOOpETEHHbIE
KOMIIETEHIINH PU

PeryasiTuBHbIe:
VY4uTBIBaIOT IPaBUIIO B
TUTAHUPOBAHHUH U KOHTPOJIE
crioco0a perieHus
Ilo3HaBaTenbHbIE:
Hcnonb3yroT NOUCK
HeoOxoauMoi nHdopmanuu
JUTSL BBITIOJIHEHUS Y4eOHBIX
3aJaHuN C UCIIOJIL30BaHUEM
y4eOHOI TUTpaTyphl
KommykaTusHbIe:
Y4UTBIBAIOT pa3Hble MHEHHS U

Bocrmranue
OTBETCTBEHHOT'O
OTHOIIEHUS K
npuponae




BBITIOJTHEHUH TPOEKTHBIX
paboT Mo U3y4YEHUIO

CTPEMSTCS K KOOpAUHALUU
Pa3JIMYHBIX [MO3ULUHI B

CBOIICTB U CITIOCOOOB COTPYJIHUYECTBE

MOJIyYEHUS U

pacrno3HaBaHUs

COCIMHEHUH TAJIOTEHOB

35. | [IpakTHYeckasi Pemenue skcniepumeHTanbHbIX | Hayuamcs: obpamatees ¢ | PeryjsiTuBHbIe: Osnanenue

padora 3an1a4 o reme «lloarpynna 1a00pPaTOPHBIM OcCylIeCTBIISAIOT MOIIArOBBIN HaBBIKAMHM JIJIs1
Pemmenue raJIoreHOBY o0opyaoBaHuEM U KOHTPOJIb 110 Pe3yibTary MPAKTHYECKON
AKCTIEPUMEHTAIIbHBIX HarpeBaTeJIbHBIMU JESTENIbHOCTH
3aJa4 1o TeMe npubopamMu B Ilo3naBaTenbHbIE:
«IToarpymma COOTBETCTBUH C npaBuwiaMu | [IpoBoasT cpaBHEeHHE U
raJIOT€HOBY TEXHHUKU 0€3011aCHOCTH, KJIaCCU(UKALIUIO 10 33/1aHHBIM

ONUCHIBATh XUMUYECKUN KPUTEPUSIM

SKCIIepUMEHT ¢ Tomotibio | KoMmmykaTuBHbIe:

SI3bIKA XUMUH, J1€TIaTh Haxozasat ob1ee pemenue

BBIBO/JIBI 110 pe3yJibTaTaM yueOHOM 3a1aun

AKCIIEPUMEHTA.

Tonyuam 6o3moocHocmo

Hay4umscs: 0CO3HABATh

HE00X0IUMOCTh

cobmonenns npaBmwi b u

OT nnist coxpaHeHus

CBOETO 310POBbsI U

OKPY’KAFOIINX

36. | Kucnopon Crpoenue atoMa u ajuiorponust | Hayuamesi:, PerynsiTuBHbIe: Crpemiienue

KHUCJIOpO/1a; CBOMCTBA U
MPUMEHEHUE €T0 AJUIOTPOITHBIX
Moaudukanmii. JIag. onbITHI:
28. Ilonyuyenue

Y paclio3HaBaHUE KUCIOpoAa

XapaKTEPU30BaTh CTPOCHHE
MOJIEKYJIBI KHCTIOpO/a,
COCTaB/IATHL XUMHYECKHE
ypaBHEHUS,
XapaKTepU3yIoLIue
XUMHYECKHE CBOICTBA
KHCTIOPOJ1a, OOBSICHSTH
MIPUMEHEHUE aJUTOTPOITHBIX
Mo UKl KUCIOpoaa,

PaznuuaroT cnoco0 u
pe3yJibTaT AEHUCTBUS
Ilo3naBaTeabHBIE:
Bnageror o6mmm npruemMom
perieHus 3aaaqy
KommykaTusHbIe:
JloroBapuBaroTcs o
COBMECTHOH JeITETbHOCTH
110/ PYKOBOJCTBOM YUHUTEJSI

310pOBOMY
00pazy Ku3HH




OTUCBIBATH JIAOOPATOPHBIC
Y IPOMBIIUICHHBIE
CIIOCOOBI TIOJTyYCHHS
KHUCJIOpOJa .

Llonyuam 6o3mooicnocmo
HAY4YUMubCs: TPaMOTHO
oOpariaThbCs ¢ BEIIECTBAMH
B ITOBCEIHEBHOM JXKU3HU

37. | Cepa, ee puznuekue u Crpoenue atoma u ayuorponust | Hayuamces:, PerynsiTuBHbIC: DopmMUpYIOT
XUMHUYECKHE Ccephl; XapakTepu3oBaTh cTpoeHue | Pasznuuaror cocod u OCHOBBI
CBOMCTBa CBOMCTBA U IPUMEHEHUE MOJIEKYJIBI CEpbI pe3yiabTaT AeUCTBUS 3KOJIOTUYECKOTO

pOMOUYECKO Cepbl. 0OBSACHATH 3aBUCUMOCTD ITo3naBartenbHbIE: MBILLUICHUS
JdemMoHcTpanum: CBOICTB CEpBI OT €€ BrnazgeroT o6muM npueMom
B3aumopeiictBue cepsl nonoxenus B [ICXD JI.U. | pemenus 3agau
C MeTaJlJIaM{, BOJOPOJIOM U MeneneeBa, COCTaBIIATh KommykaTuBHbIe:
KHCJIOPOJIOM. XUMHUYECKHUE YPAaBHEHUS, JloroBapuBarorcs o
JIa0. onbIThI: XapaKTepU3yIoLIue COBMECTHOM JESTENbHOCTH,
29. 'opeHue cepbl Ha BO3AyXe | XUMUYECKUE CBOWCTBA MPUXOJ K 00IIEMY PEIICHUIO
U B KACJIOPOJE cepbl, OOBSCHATh
IPUMEHEHHE aJNTIOTPOITHBIX
Moudukanmii cepsl
Ilonyuam 6o3modicHocmo
Hayuumscs: TPAMOTHO
o0OparniaThCs ¢ BEIIECTBAMU
B [IOBCE/IHEBHOM JKHU3HU
38. | CoenmHeHMs cepbl Oxcupel cepsl (IV) u (VI); ux Hayuamcs:, PerynsiTuBHbIe: DopMHpyIOT
MOJIyYEHHE, ONUCHIBaTh CBOMCTBA VY4YuTHIBalOT IpaBUio B MHTEpEC K
CBOMCTBA U MPUMEHEHUE COEIMHEHUI Cephl, IUTAHUPOBAHUH U KOHTPOJIE KOHKPETHOMY
COCTaBJIISATh YPAaBHEHUS crioco0a perieHus XUMHYECKOMY
peakuuid, ITo3HaBaTenbHBIE: 3IIEMEHTY, MIOUCK
COOTBETCTBYIOIINX Hcnonp3yroT mouck JOTIOJTHUTEIBHOU

«LENOYKe» MPEeBpaIeHHUH
THonyuam eo3modoicHocmo
HAYYUMbCA:
IIPOrHO3MPOBATh

HeoOxoauMoi nHdopmanuu
JUISL BBITTOJIHEHUS Y4eOHBIX
3aJaHuU C UCIIOJIL30BaHUEM
yueOHOI IUTpaTyphl

nHpopManuu o
HEM.




XHMHYECKHE CBOMCTBA
BC€IICCTB HA OCHOBC UX

KommykaTuBHbIE:
Kontpomupytor neicreue

CBOICTB U CTPOEHUS napTHepa
39. | Cepnas KucioTa Kak CepHas KHCIIOTa Kak Hayuamcs:, PeryasitTuBHble:
JIEKTPOJIUT U €€ COJIU AJIEKTPOJIUT U €€ OINMCHIBATh CBOWCTBA Pasnuyatot ciocob u
COJIY, UX IIPUMEHEHUE B CEPHOH KHUCIIOTBI, B XOZE pe3yJIbTaT AEUCTBUS
HapOJHOM XO3sICTBE. npoBeaeHus nadoparopusix | [lo3naBaTe/ibHBIE:
JeMoHCTpanuM: OIIBITOB , IPOBOJUTH Brnaneror o61mum npuemom
OO0pa31bl NpUPOTHBIX KA4eCTBEHHYIO PEaKIUIO HA | peleHus 3a1a4
coeanHeHuil cepbl. OOpa3sLbl cyabdar - HOH KommykaTtusHbI€:
BaKHEHIINX /1711 HAPOJIHOTO Lonyuam 6o3moorcnocme JloroBapuparorcs o
X03sicTBa Cynb(}haToB. HAYYUMbCAa: COBMECTHOH JI€ATEIBHOCTM,
Jlab. ombIThI: XapaKTeprU30BaTh 0COOBIE MPUXOJAT K 00IIeMy peIIeHUI0
30. CpoiicTBa pa30aBICHHOM CBOICTBA
CEPHOU KUCIIOTHI KOHILICHTPUPOBaHHOU
CEPHOH KUCIIOTBI
40. | CepHas KHCIIOTa Kak CepHas KucioTa Kak Hayuamcs :coctaBnsthb PeryasituBHble: HcnpiThIBatOT
OKUCJIUTETD. okuciurens. [IponssoncTso ypasHeHus OBP c [InanupyroT cBOM JAEMCTBUS B YyBCTBO
ITonyuenue u CEPHOU KHUCIJIOTHI U €€ Y4aCTHEM CEPHOM KHUCIIOTBI, | COOTBETCTBUU C IIOCTABICHHOU rOpIOCTH 32
IIPUMEHEHUE CEPHOI IIPUMEHEHNE OIUCHIBATH O0JIACTH 3aJja4el U yCIOBUIMMU €€ POCCUICKYIO
KHUCIIOThI MIPUMEHEHHUSI CEpHOMN peanuzanuu HayKy
KHCIIOTBI ITo3naBartenbHbIC:
Ilonyuam 6o3modicHocmo BrnazaeroT o61muM npueMom
HAy4umocsi: TPUBOIAUTD pelieHus 3a1aq
IIPUMEPBI YPABHEHU I KommykaTuBHbIe:
peaxkuui, Jexaux B KonTonupytot aeiicteus
OCHOBE IIPOU3BO/ICTBA napTHepa
CEpHOM KUCJIOTBI
41. | IlpakTHYeckasn Pemenue skcniepumenTanbubix | Hayuamca: obpamartbes ¢ | PeryasiTuBHble: YMerT
padora 3ana4 o reme «lloarpynmna 71a00paTOPHBIM OcCylIeCTBIISAIOT MOIIArOBBIN YIPaBIATh CBOEH
Pemenue KHCIIOpOJ1a» o0opyaoBaHUEM U KOHTPOJIb 110 pe3yabTaTy M03HaBaTEIbHON
AKCIEPUMEHTAIBHBIX HarpeBaTeIbHBIMU JESATENBHOCTBIO

3a[1a4 [0 TeMe
«lloarpymnma

npubopamu B
COOTBETCTBUU C NPAaBUJIAMHU

Ilo3HaBaTenbHbBIE:
Crpost peueBoe




KHUCJjaopoaa»

TCXHUKU 6630H3CHOCTI/I,
OIMMCBIBATh XUMUYCCKHI
SKCIICPUMECHT C ITIOMOIIBIO
A3bIKa XUMHWH, OCJIaTh
BBIBOJIbI I1O pE3yJIbTaTaM
9KCIICPUMCHTA.

HOﬂyqam BO3MOIHCHOCNIb

BBICKA3bIBaHHE B YCTHOM U
MUCBbMEHHOU hopme

KOMMyKaTI/IBHbIe:
VYuThIBaOT Pa3HbIC MHCHUA U
CTPEMATCA K KOOpAUHAINKU
Pa3IMIHBbIX HOSI/IHI/Iﬁ B

HAy4umscsi: 0CO3HABaTh COTpPYIHUYECTBE
HEO00X0IUMOCTb
coOmronenust npasuinTh u
OT puiis coxpaHeHus
CBOETO 3710POBbsI U
OKPY KAFOIIMX
42. | A30T u ero cBOMCTBa CrtpoeHue aTomMa U MOJIEKYJIbI Hayuamcs:, PeryastuBHbie: DopmMUpYIOT
a3oTa; XapakTepu3oBaTh cTpoeHue | IlnanupyroT cBou IEHCTBUS B | HHTEPEC K
CBOICTBA a30Ta KaK IIPOCTOr0 aTOMa M MOJIEKYJIbI a30Ta, | CBSA3M C [IOCTABJIEHHOM 3a/1ayeil | KOHKPETHOMY
BEILIECTBA O0O0BSACHATH 3aBUCUMOCTD 1 YCIIOBUSIMH €€ pelICHUs XUMUYECKOMY
CBOICTB a30Ta OT €ro Ilo3naBartenbHbIE: JJIEMEHTY
nonoxenud B [ICXD JI.U. | CtaBar u GopMyaupyIOT LIeTU
MenneneeBa, COCTaBIIATh 1 TIpOOJIEMBI YpOKa
XUMUYECKHUE YPABHEHUS, KommykaTuBHbIe:
XapaKTepU3yIoLe AJIEKBATHO MCTIONB3YIOT
XUMHUYECKHE CBOMCTBA peueBbIe CPEACTBA JUIs
azota [lonyuam 3¢ (HEeKTUBHOTO pelIeHus
B03MOICHOCb HAYYUMBCA. | KOMMYHUKATUBHBIX 3a/1a4
rpaMOTHO oOpamaThcs ¢
BEILECTBAMHU B
IOBCEIHEBHOM XKU3HU
43. | AMMuax u ero AMMuak, CTpoeHue, CBOMCTBa, | Hayuamcs: onuchIBaTh PeryasituBHble:

coeqnuenud. Coan
aMMOHUS

MOJTyYeHUEe U IPUMEHEHUE.
Conu amMmMOHMSI, UX CBOWCTBA U
MIpUMEHEHNE.

JIa0. onbITHI:

31. U3y4yeHue cBOMCTB
aMMHaKa.

CBOMCTBAa aMMHAaKa B XOJI€
MPOBEJICHUS J1a0OPATOPHBIX
ONBITOB, TPOBOJIUTH
Ka4eCTBEHHYIO PEAKIIUIO HA
WOH -aMMOHHS

Lonyuam eo3moorcnocmo

[ImannpyroT CBOM IEHUCTBUS B
CBSI3U C TIOCTABJIICHHOM 3a1aueit
Y YCJIOBUSAMU €€ PEIICHUS
Ilo3HaBaTeJbHBIE:

CraBar u GopMyJIHUPYIOT LEIH
U Ipo0OJIEeMBI YpOKa




32. Pacnio3HaBaHue coJieit HAY4YUumuvcsi: IPUBOJIUTH KommykaTuBHbIE:
aMMOHMUS IIPUMEPBI YPABHEHUI KoHnTtponupyror aeincreus
peaKkLtii, JexKamx B napTHepa
OCHOBE MPOMBIIIICHHBIX
CIoCcOOO0B MOJTy4YEHUS
aMMHaKa
44 | TIpakTHyecKas
padora «[lonyuenue
aMMHaKa ¥ U3y4eHHE
€ro CBOMCTB)»
45. | Okcupsl a3ota Oxcuppt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIe:
ONKMCHIBATH CBOMCTBA YuuTHIBAIOT MPABUIIO B
COEIMHEHUH a30Ta, IJJAHUPOBAHUH U KOHTPOJIE
COCTaBJISITh yPaBHEHUS crioco0a pereHus
peaxkiuu, ITo3HaBaTebHBIE:
COOTBETCTBYIOIIUX Hcnons3ytoT nouck
«IIeTIOYKeY MpeBpalleHnil | HeoOxoaumMoit nudopmanuu
Ilonyuam 6o3modicHocmo TSl BBITIOJTHEHUST YIEOHBIX
HAYyYumvcsi. 3a/IaHU C UCTIOIb30BAHUEM
MPOTHO3UPOBATH y4eOHOU JTUTPATYPHI
XUMHUYECKHUE CBOMCTBA KommykaTuBHbIe:
BEILIECTB Ha OCHOBE UX Kontpomupytor neicreue
CBOWMCTB U CTPOCHHUS napTHepa
46. | A3oTHas KUCIIOTa: A30THas KUCI0Ta KaK Hayuamcs:, PeryasitTuBHbie:

¢du3nyeckre CBOUCTBA
U TIOJTyYeHHUe

JJIEKTPOJIUT, €€
CBOMCTBA U IPUMEHEHUE.
JdemoHcTpanum:
O06pa3iibl BaKHEHTITIX
JUTsl HAPOJHOTO XO03sICTBa
HUTPATOB.

JIa0. onbITHI:

33. CgoiicTBa
pa30aBiIeHHON a30THOM
KHUCJIOTBI

OITMCHIBATh CBOMCTBA
a30THOM KHCJIIOTHI, B XOJIe
MPOBEJCHUS J1a00OPATOPHBIX
OIIBITOB

Tonyuam 6o3modzncHocmo
HAyuumsCcs.: COCTABIATh
«IIENOYKW» MpEeBpaICHUI
o a30Ty

PaznuuaroT cnocob u
pe3yJibTaT AEHCTBUS
Ilo3HaBaTeJbHBIE:

Bnageror o6mmm npuemMom
perieHus 3aaaqy
KommykaTtusHbIe:
JloroBapuBaroTcs o
COBMECTHOHU JCATSIBHOCTM,
MPHUXOJAT K 00IIEMY PEIICHUIO




47.

XUMHAYECKHE
CBOMCTBA a30THOU
KHACJIOTHI

A30THas KUCIIOTa KaK
okucnurens. Hurpatel u
HUTPUTHI, IpodieMa UX
COJIEp>KaHUs B C/X MPOTYKIUH.

Hayuamcs :cocTaBnarhb
ypaBuenus OBP ¢
y4acTUEeM a30THOMN
KHUCJIOTBI, IPUMEHSATH COJIU

PeryasitTuBHble:

[ImanupyroT CBOU NEHCTBUS B
COOTBETCTBUU C ITOCTABJICHHOI
3a/1a4el U yCIOBUSAMMU €€

A3oTHBIE y10OpeHus A30THOM KHUCIIOTHI B peanuzainuu
JdemoHcTpaumnu: MPaKTUYECKOU [Ho3naBaTenbHbIE:
BsaumoneiictBue JeSITEIbHOCTH, TPOBOANTh | BiangeroT oOmum npruemom
KOHLEHTPUPOBAHHOM a30THOM | KAYECTBEHHYIO PEAKIMIO Ha | peLeHUs 3a7a4
KHCIIOTHI C MEJIBIO. HUTPAT - UOH KommykaTuBHbIe:
JIad. onbIThI: Ionyuam 6o3modicHocmo KoHTtomupyror nerictBust
34. BzaumopeicTpue HAYyYUmvCcsi. napTHepa
KOHIICHTPUPOBAHHOW a30THOM | XapaKTepU30BaTh 0COObIE
KHCIIOTHI C MEJIbIO CBOIiCTBa
KOHILICHTPUPOBaHHOU
A30THOM KHCIIOThI
48. | docdop. Crpoenue atoMa u ajiorponust | Hayuamcea: PeryasiTuBHbIe: dopmupyror
49 | CoeauHeHus ¢bocdopa, cBoiicTa 6e10r0 U XapakTepu3oBaTh cTpoeHue | [ImaHupyroT cBou NeiCTBUS B | HHTEpEC K
docdopa KkpacHoro (ocdopa, nx aTtoma (hocdopa, OOBSICHITH | CBS3H C IMOCTABJIICHHOM 3a/1a4eil | KOHKPETHOMY
npuMeHeHre. OCHOBHbBIE 3aBHCUMOCTb CBOMCTB U YCIIOBUSIMH €€ pelIeHUs XUMHUYECKOMY
coenuHeHus: okcu dpocdopa docdopa ot ero Ilo3naBartenbHbIE: 3JIEMEHTY, MOUCK
(V) u oprodocdopHast kuc- nonoxenus B [ICXD JI.U. | CtaBat u GopMyaMpYIOT LIETU | JONOJHUTEIBHOM

nota, pocdarsl. DochopHbie
yIn00OpeHusl.
JdemoHcTpaumnu:

OO6pa31bl NpUPOAHBIX
coequHeHui pocdopa.
OO0pa3iubl BOKHEHIHX TS
HApOJHOTO XO3SIICTBA
docdaros.

JIa0. onbIThI:

35. T'openue docdopa Ha
BO3/yX€ U B KHCIIOPO/IE.

36. Pacno3naBanue ¢gocgaTton

MenneneeBa, COCTaBIATh
XUMHUYECKHE YpaBHEHUS,
XapaKTepU3YIONTUe
XUMHUYECKHE CBOICTBA
azora

B pe3yJbTaTe MPOBEACHUS
71a00paTOPHBIX OIBITOB,
MPOBONTH KAUECTBEHHYIO
peaknuio Ha docdar - HOH
Tlonyuam eo3moorcnocmo
HAy4umsCs: ONMUCHIBATH
buznYeCKre 1 XUMUYECKHE
MIPOIIECCHI, SBIISIOITHECS
9acThIO KPYyrOBOpOTa

1 TIpOOJIEMBI YpOKa
KommykaTusHbI€:
AJIEKBAaTHO MCTIONB3YIOT
peUeBbIE CPEACTBA IS
3¢ PEeKTUBHOTO perIeHUs
KOMMYHHUKATHBHBIX 33/1a4

uH(pOopMaLnu 0
HEM.




BEIIECTB B MPUPOJE

50 | IpakTH4eckas
padora
«Onpenenenue
MUHEpaIbHbIX
yoOpeHui»
51. | Yraepon Crtpoenue atoma u ayuiorponust | Hayuamces: PeryasituBHblie: DopMUPYIOT
yIJepoja, CBOMCTBA €ro XapakTepu30BaTh cTpoeHue | PasnnyaroT cnocol u MHTEPECC K
Moaudukanmii u ux aToma yrieposja, pe3yabTaT AeUCTBUS KOHKPETHOMY
IIPUMEHEHUE. 0OBSACHATH 3aBUCUMOCTD ITo3naBartenbHbIE: XUMHYECKOMY
JdemMoHcTpanum: CBOICTB yriepoga ot ero | Brnagerot o6mum npruemom 3JIEMEHTY, MOUCK
[Tornomenue yriem nosioxkenud B [ICXD JI.U. | pemienus 3agau JOTIOJIHUTEIbHOU
PacTBOPEHHBIX BELIECTB WU MeneneeBa, COCTaBIIATh KommykaTusHbIe: uH(pOpMaLIUU O
ra3oB. BoccranoBnenue menu XUMHUYECKHE YPaBHEHHUS, JloroBapuBarorcs o HEM.
13 €€ OKCHJIA YTJIEM. XapaKTepU3yIoLue COBMECTHOM JESATEIbHOCTH
JIad. onbITHI: XUMUYECKHE CBOKCTBA 10/l PYKOBOACTBOM YYHUTEA
37. I'openue yris B KUCIOPOAE | yriiepoaa
Llonyuam 6o3moorcnocmo
Hayuumscsi: OINHUCHIBATH
¢buznyecKue 1 XUMHUYECKHE
IIPOLIECCHI, ABISIOLINECS
4acThlO KPYyroBOpOTa
BEUIECTB B IPUPOAE
52. | Okcupsl yriaepoia Oxkcuast yraepoaa (I1) u (IV), Hayuamcs:, PeryasitTuBHbie: DopMUPYIOT
ux OINMCHIBATh CBOWCTBA VY4YUTHIBAIOT IPABUJIIO B YMEHHE
CBOMCTBA U NPUMEHEHNE OKCHJIOB yTJepo/a, IUTAHUPOBAHUM U KOHTPOJIE UCIIOJIb30BaTh

COCTaBJISATh YPaBHEHUSA
peakuuii,
COOTBETCTBYIOLIUX
«IIETI0YKE» MPEBPAILECHHH .
IIPOBOJIUTH KaUE€CTBECHHYO
pPEaKIuIo o
pPacro3HaBaHUIO
YTIIEKHCIIOrO rasa
Ilonyuam 603moorcnocmo

crioco0a perieHus
Ilo3HaBaTenbHbIE:
Hcnonb3yroT NOUCK
HeoOxoauMoi nHdopmanuu
JUTSL BBITIOJIHEHUS Y4eOHBIX
3aJaHuN C UCIIOJIL30BaHUEM
y4eOHOI TUTpaTyphl
KommykaTusHbIe:
KonTponupyrot neiictBue

3HaHUS B OBITY




HAYyYUmvCs. napTHepa
IIPOTHO3UPOBATH
XUMUYECKHUE CBOKCTBA
BEILECTB Ha OCHOBE UX
CBOMCTB U CTPOCHHUS
53. | YromnbHas Kuciora u VYronsHas kucnora. Conu Hayuamcs: PerynsitTuBHbIe: DopMUpyIOT
eé couu. YIOJIbHOU JIaBaTh ONPEIEICHUs PaznuyatoT ciocob u yMEHUs
JKecTkocTb BOABI U KHMCJIOTBI: KaJbLUT, COJA, MOHATUSAM «KECTKOCTh pe3yibTaT NeUCTBUSA UCIIOJIb30BAaTh
CrocoObI e MoTal, ux BOJIbD) ,ONKUCHIBATH Ilo3naBaTenbHbIE: 3HAHUS B OBITY
YCTpaHEHHUS 3HAYCHUE U IPUPOAE U KU3ZHU CBOICTBA yTrOJbHOU Bnaneror 061mmm npuemMom
YeJI0BEeKa. KHCJIOThI, COCTaBJISATh penieHus 3aaaqy
XecTkocTb BOJBI U CLIOCOOBI €€ | YpaBHEHUS pEaKIUid, KoMmmykaTuBHbIe:
YCTpaHEHHSI. COOTBETCTBYIOLIUX JloroBapuBaroTcs o
JdemoHcTpaumnu: «IEMOYKE» MPEBPALLICHUN , | COBMECTHOM JAEATEIIBHOCTM,
OO6pa3ibl TPUPOTHBIX COCTAaBJISITh HA3BaHUS MPUXOJAT K 001IEMY PEIICHUIO
COEAMHEHUH yTiiepoaa. COJIEN YTOJIbHOW KUCIOTBHI,
OO0pa3iupl BOXKHEUITUX IS MIPOBOJIUTH KAUECTBEHHYIO
HapOJHOI0 X034KlCTBa peaKIuio Ha KapOoHaT -
KapOOHATOB. WOH
Jla0. onbITHI: Ilonyuam 6o3moorcnocmeo
38. Ilonyuenue yroiapHoOU HayYumvCa.
KHMCJIOTBI M U3yYEHHE €€ IIPOTHO3UPOBATH
cBoicTB. 39. [lepexon XUMHUYECKHUE CBOMCTBA
KapOOHAaTOB B BEIL[ECTB Ha OCHOBE MX
TUIPOKapOOHATHI. CBOMCTB U CTPOCHUS
40. PaznoxxeHue
ruipokapOOHaTa HATPUS
54. | llpakTHyeckasi

padora «[lonyuenne
YTJIEKUCIIOTO ra3a u
U3Yy4YEHHE €TI0
CBOMCTB»




55. | Kpemnwuii u ero Ctpoenue aToma KpeMHU, Hayuamcs:, PeryasitTuBHble: DopMUPYIOT
COEIMHEHUS KPUCTAJJINYECKUM KPEMHUH, XapaKTepU30BaTh CTPOCHUE | AJIEKBATHO BOCIIPUHUMAIOT UHTEpeca K

€ro CBOMCTBA U IPUMEHEHHE aToOMa KpeMHUSs, OOBSICHATH | MPEATIOKEHUS U OLEHKY KOHKPETHOMY
Oxcup kpemuus (IV), ero 3aBUCUMOCTb CBOMCTB YUUTENS U OJHOKIAaCHUKOB XUMUYECKOMY
MIPUPOHBIE KPEMHHS OT €ro Ilo3naBaTe/nbHbBIE: 3JIEMEHTY, IMOUCK
pazHoBUAHOCTU. CUITUKATBHI. nonoxkenus B [ICXD JI.W. | BeiOupator Haubosmee JIOTIOJTHUTEIbHOM
3HaYeHUE COCIMHEHUI MeneneeBa, COCTaBIIATh s¢dheKkTUBHbBIE CTIOCOOBI uH(pOpMalUU O
KPEMHHS B )KMBOUM M HEKUBOU XUMUYECKUE YPABHEHUS, pelieHus 3aaay, HEM.
MIPUPO/JIE. XapaKTepU3yIoLIue KOHTPOJIUPYIOT U OLICHUBAIOT
JleMoHCTpanum: XUMHUYECKHE CBOMCTBA IIPOLIECC U PE3YJILTAT
OO6pa3ibl TPUPOTHBIX KpEMHHUS JIeATEIbHOCTH
COEAMHEHHUIN KPEMHMUSI. LHlonyuam 6o3moorcnocmeo KommykaTuBHbIE:
JIa0. onbITHI: Hayuumvcs: TPAaMOTHO JloroBapuBaroTcs o
41. [lonyueHnue KpeMHEBOM oOparaThCs ¢ BEUIECTBAMU | paclpeaeieHul GyHKIUN U
KHUCJIOTBI U U3yUYEHHUE €€ B [IOBCETHEBHOM KU3HU poJieli B COBMECTHOM
CBOICTB Hayuamcs:, IEITEILHOCTH

ONUCHIBaTh CBOMCTBA PerynsiTuBHbIC:

OKCH/JIa KPEMHUS, YUuThIBAIOT MPABUIIO B

COCTaBJISITh yPaBHEHUS MJJAHUPOBAHUH U KOHTPOJIE

peaKiuii, croco0a perieHus

COOTBETCTBYIOIINX Ilo3naBaTenbHbIE:

«IENOYKe» MpeBpalleHnil . | Mcnosib3yoT mouck

MPOBOAMTH KAUECTBEHHYIO | HeoOxoauMoi nHdopmanmuu

pEeaKIuI0 Ha CUJIMKAT - UOH | JUIS BBIIIOJIHEHUS YYE€OHBIX

IHlonyuam 6o3modicnocmeo 3aJlaHUM C UCTIOJIb30BAHUEM

HAYYUmMvbCA. y4eOHOM JTUTPaTyphI

MIPOTHO3UPOBATH KommykaTuBHbIe:

XUMHUYECKHE CBOWCTBA Y4YuTHIBaIOT pa3HbIle MHEHUS U

BELIECTB Ha OCHOBE UX CTPEMSITCSL K KOOpAUHAILUU

CBOICTB U CTPOEHUSA Pa3IMYHBIX MO3UIUHN B

COTPYJIHUYECTBE
56. | CunmukaTHas [TonsiTHE O CIIMKATHOM Hayuamca: PerynasitTuBHbIe: DopMHpYIOT
MPOMBILIIEHHOCTh npoMbIlIeHHOCTH. CTEKIO, MPaKTUYECKOMY PasznuyaroT ciocob u MOHUMaHUE

LIEMEHT, KEPAMHMKA. IIPUMEHEHHUIO COEIUHEHUNA | pe3yJIbTaT JECHCTBHS 0COOEHHOCTEM

JdeMoHcTpanum:

KpCMHU

ITo3HaBaTeabHBIE:

XKHU3HHU U TPYyJia B




OOpa3s1pl cTekIa, KepaMHKH, Tonyuam 603modicHOCHb Brnanerot o0mum npuemom YCIOBHSX
[eMEHTa HAY4UmoCs: pelieHus 3a1aq uH(pOpMaTU3aAIUN
IPOTHO3UPOBATH KommykaTuBHbIE: oOrrecTBa
XHUMHYECKHUE CBOMCTBA JloroBapuBarTcs o
BEIIIECTB HA OCHOBE UX COBMECTHOM JIEATEIILHOCTH
CBOICTB M CTPOCHUS MOJT PYKOBOJCTBOM yUUTEIIS
57. | Pemenue pacuéTHbIix
3aj1a4 Ha BBIYUCIICHHE
00béMa
ra3zo00pa3Horo
MPOIYKTA PEaKInH,
MIOJTYYCHHOTO M3
BEIICCTBA,
COJICpPIKAIIETO
IPUMECH
58. | O6o0061IIEHNE 10 TEME Hayuamcs: o600mars PeryasiTuBHbIe: Breipaxaror
«Hemeramibn 3HAHUS U TIPEJICTABIIATh UX | BHOCAT HEOOXOAMMBIE aJICKBaTHOE
cxem, Tabmuil, KOPPEKTUBHI B ICWCTBUE TIOCTIE | TOHMMAaHUE
pe3eHTAIMIA €ro 3aBepIICHHUS HAa OCHOBE €0 | MPHUYWH ycIleXa U
ydeTa cIeTTaHHBIX OIIHOOK Heycrexa
Ilo3HaBaTenbHbIE: yueOHOU
Crposrt peueBoe NEeSTeNIbHOCTH
BBICKA3bIBAaHUE B YCTHOU U
MUCBbMEHHOH hopme
KommykaTuBHbIe:
Koppektupyrot neiictBus
nmapTHepa
59. | KonTpoJbHasi KoHTpoib npeaAMeTHBIX U Hayuamcs: npuMeHATh PeryasiTuBHbI€: [IposiBrsiroT
padoTa 1o Teme METaNpPeIMETHBIX YICOHBIX MOJTyYCHHBIC 3HAHUS U OCYIIIECTBIISIOT MOIIATOBBIA M | OTBETCTBEHHOCTH
«Hemeranibn NEHCTBUI 1O TeMe c(hOpMUPOBAHHBIE YMEHUSI | UTOTOBBIA KOHTPOJb 110

«HeMmeTtaminy

TSl peIeHus Y9eOHbBIX
3amau

pe3yabTaTty
Ilo3HaBaTenbHbBIE:

CTPOAT PEYEBOE BHICKA3bIBAHNE
B YCTHOM U NMCbMEHHOMN

34 PE3YyJIbTAThI




dbopme

KommykaTuBHbI€:
YYUTBIBAIOT pa3HbIC MHEHHUS U
CTPEeMSATHCS K KOOPIUHAIIIT
Pa3INYHBIX IO3HIIUH B

COTPKYTHHYECTBE
KparTkuii 0030p BaskHellIIUX OPraHuvdecKux BemecTn (9 yacoB)

60 | IlepBoHauanbHbIC 3HaTh/TIOHUMATH: Hayuamcsa: 0600martp PeryasiTuBHbIe: [IposBasitoT
CBEICHHSI O CTPOCHHUH XUMHUYECKHUE MOHSATHS: uH(pOpMAIIUIO TT0 TeME B [TnanupyroT cBOU JEHCTBUS B OTBETCTBEHHOCTb
OpPraHUYeCKUX BEIIECTBO, KIacCu(UKAIISL BUJIC CXEM, BBITIOJHSITH COOTBETCTBUH C TIOCTaBICHHON 3a pe3ysabTar
BemiecTB. M3omepus BEIIECTB. TECTOBBIC 33/IaHUA 3ajaueil U yCIOBHIMHU €€

YMers: peanu3anuu

XapaKkTepU30BaTh: ITo3HaBaTebHBbIE: CTABAT
CTPOCHHUE aTOMa YTIIepOAa; U GOPMYIHUPYIOT IIETH U

CBSI3b MEXKIY COCTAaBOM H po0OJIeMbl YPOKa; OCO3HAHHO U
CTPOCHUEM OPTaHUYECKHX MIPOU3BOJILHO CTPOST B YCTHOM
BEIIECTB; U TUCbMEHHOHU (hopme
OTIPEIEIIATH: KoMMyHuUKaTHBHbBIE:
BaJICHTHOCTh U CTETIEHb Brnanenue MoHonornyeckoi u
OKHCJICHHS yTJIepoJia B opra- JMATIOTHIECKOi popmamu
HUYECKUX COCTUHEHUSIX. peun

61. | IlpenenbHbIC 3HATH/TIOHUMATB: Hayuamcs :0600mats PeryasituBHbIE:

yTIE€BOAOPOABI XUMHUYECKYIO CUMBOJIMKY: UHOPMALIUIO IO TEME B Paznunuarot crioco6 u
(dbopMyIIBI METaHa U ATaHA. BUJIE CXEM, BBITIOJHSTH pe3yabTaT ACUCTBUS
YMmersb: TECTOBYIO paboTy, Ilo3naBaTe/nbHbBIE:
Ha3bIBATh! Brnanerot o06mum mpuemom

METaH U 3TaH M0 UX
XUMHYECKUM (hopmynam;
XapaKTepu30BaTh:

CBSI3b MEXKIY COCTaBOM,
CTPOEHHUEM U CBOWCTBAMH Me-
TaHa " ATaHa;

XMMHYECKHE CBOWCTBA MEeTaHa
(ropenwue), sTaHna (TropeHue u
JEeTHIPUPOBAHUE);

peuieHus 3a1ay
KommykaTtusHbIe:
JloroBapusarorcs o
COBMECTHOH JAeITETbHOCTH
10/l pyKOBOJCTBOM YUYUTEIS




OTIPECTIATH:

IIPUHA/JIEKHOCTh METaHa U
3TaHa K MpeesIbHbIM yT-
JIEBOJIOPOJAM;

COCTaBJISITh:

YPaBHEHUS PEAKIUH,
XapaKkTepu3yIoIIue
XUMUYECKHE CBOMCTBA METaHA
1 3TaHa (TopeHue,
JNETUPUPOBAHUE);
HCIOJIb30BaTh MPUOOPETEHHBIE
3HaHUSA B IPAKTUYECKON
JeSITeIbHOCTH U TTOBCETHEBHOM
AKU3HU JJISL:

0e30MmacHOro 00paIeHus ¢
METaHOM (IIPUPOJIHBIM ra3oM).

62.

Henpenenbanie
YIJIEBOAOPOIbI

3HATh/TIOHUMATh:
XUMHUYECKYIO CUMBOJIUKY:
dbopMyIy STUTICHA.

VMmeTs:

Ha3bLIBaTh:

STUJIEH 110 €T0 XUMHYECKON
bopmyae;

XapaKkTepHU30BaTh:

CBA3b MEXIY COCTaBOM,
CTPOCHUEM U CBOMCTBAMU
JTHIICHA;

XUMHYECKHE CBOMCTBA dTHUJIEHA
(ropenue, B3aUMOJIEHCTBUE C
BOJIOM, OpOMOM);
ONPEAEIIATD:
MIPUHAJJICKHOCTh ATHUJICHA K
HETpeAeIbHbIM YTJIEBO-
JOpOJIaM;

COCTaBJIATD:

Hayuamcs: 06061marp
MH(pOpMaLUIO 10 TEME B
BU/JIE TaOJIHIIBI, BBIOJHATH
TECTOBYIO paboTy

PeryasituBubie:
PaznuyatoT cnoco0 u
pe3yJIbTaT NEUCTBHUS
Ilo3HaBaTenbHbIE:
Brnanerot o61mum npuemom
pelieHus 3aaad
KommykaTusHbI€:
KoHTtponmpyrot aeicteus
napHepa




yYpaBHEHUsI peaKIyid,
XapaKkTepU3yIoLI1e
XMMHUYECKHE CBOWCTBA 3TUJIEHA
(ropeHue, B3aUMOIEHCTBUE C
BOJIOM, OPOMOM).

63. | [Ipupoausie Hayuamcsa: 0600martp PeryasiTuBHbIE:
UCTOYHHKH UH(OpPMAIIHIO IO TeME B Paznugaror crioco0 u
yTJIEBOJJOPOIOB BUJIC CXEM, BBITIOJIHSTH pe3yJsbTar AeHCTBHS
TECTOBBIC 3a1aHUs IMo3naBaTenbHbIE:
BnazaeroT o61muM npueMom
peureHus 3a1a4d
KoMmmykaTuBHbI€:
JloroBapuBaroTcs o
COBMECTHOM JE€ATENBHOCTH
0] PYKOBOACTBOM YUHTEIS
64. | Ciuptel 3HaTh/TIOHUMATh: Hayuamcsa: 06061mars PeryasituBHble: Nwmeror
XMMHYECKYIO0 CHMBOJIHUKY: UH(OpPMAIIHIO TI0 TeME B Paznugaror crioco0 u IIEJIOCTHOE
(bopMyIIBI METaHOJIA, TAHOJIA M | BUJ/IE CXEM, BBITIOIHATh pe3yabTaT ACUCTBUS MHUPOBO33pEHUE,
TIIUIIEepPHHA. TECTOBYIO paboTy Ilo3naBaTe/nbHbBIE: COOTBETCTBYIOIIIE
YMers: BrnazaeroT o61muM npuemMom € COBPEMEHHOMY
Ha3bIBATh: peureHus 3aaa4d YPOBHIO pa3BUTHSA

CHUPTHI (METaHOJI, 3TAaHOII,
TIIALEPHH) TI0 UX XUMUYECKUM
dbopmynam;

XapaKkTepU30BaTh:

CBSI3b MEXIY COCTaBOM U
CBOMCTBaMHU CITUPTOB;
XUMHYECKHUE CBOMCTBA
MeTaHoJIa B dTaHoJa (TOPEHHE);
OTIpEETIATH:

MIPUHA/IICKHOCTh METaHOIIa,
3TaHoJja U MIMLEPHHA K KJ1accy
CIUPTOB;

COCTaBJISTh:

ypaBHEHUs PEeaKIIHii,

KommykaTuBHbIE:
Kontponupyrot neiictus
napTHepa

HayKH




XapaKkTepU3yIoIIue
XUMHYECKHUE CBOMCTBA
MeTaHoJIa 1 3TaHoa (ropeHue);
UCIOJIb30BATh MPUOOPETEHHDIE
3HAHUA B MPAKTUYECKON
JeSTEIbHOCTH U TIOBCETHEBHOM
HKU3HU JJIS:

KPUTHUYECKOW OLICHKH
nH(pOpMaLIUK O METAHOJIE U
STaHoJIE.

65.

KapGonoBsie
KHUCJIOTHL. JKupsl

3HaTh/TIOHUMATh:
XUMHYECKYIO CHMBOJIHKY:
(bopMyIIbI YKCYCHOU U
CTE€apUHOBOU KHCIIOT.
YMeTs:

Ha3bIBATh!

YKCYCHYIO U CT€apUHOBYIO
KHCJIOTY 1O UX XUMUYECKIM
bopmynam;
XapaKTepU30BaTh:

CBSI3b MEXK/Y COCTaBOM,
CTPOEHUEM M CBOMCTBAMU KH-
CIIOT;

XUMHYECKHUE CBOMCTBA
YKCYCHOM KUCIJIOTHI (00111e ¢
JIPYTUMH KHCIIOTAMH);
OTIPEIeINIATH:
MPUHAIIIE)KHOCTh YKCYCHOH H
CT€apUHOBOW KUCIIOT K
OIPENIEIIEHHOMY KJIACCy
OpPraHUYECKUX COCTUHEHUH;
COCTaBIISITh:

ypaBHEHUs PeaKIIii,
XapaKTepU3yIoIIne
XMMUYECKHE CBOWCTBA

Hayuamcsa: 0606mars
MH(pOpPMAaLUIO 10 TEME B
BUJIE CXEM, BBITIOJIHATH
TECTOBYIO paboTy

IIposiisitoT
N00OpOXKeIaTeIbH
OCTb,0T3bIBUNBOC
Tb, KaK
MOHMMAaHUE
YYBCTB
JPYTUXJIIOACH U
COTIEPEKUBAHUE
UM




YKCYCHOM KHCIIOTHI (001111e ¢
JPYTMMH KHCIIOTaMH);
HCIOJIb30BaTh MPUOOPETEHHBIE
3HaHUA B IIPAKTUYECKOU
JeSITeIbHOCTH U TTOBCETHEBHOM
KU3HU JJISL:

0e3omacHOTo oOpaIeHus ¢
YKCYCHOM KHCJIOTON

66. | Yriesonnl VYMeTh: Hayuamcsa: 0606mars PerynsiTuBHbIC:
XapaKTepU30BaTh: uH(pOpMaLUIO 10 TEME B PasnuyatoT cnoco0 u
67. | benku. [Toaumepsr HAXO0XJICHHUE B IPUPOJIE U BUJIE CXEM, BBITIOJIHATH pe3yabTaT ACUCTBUS
MIPUMECHECHHE KHUPOB; TECTOBYIO paboTy IMo3naBaTebHbIE:
cocras, U3MUECKUE CBOICTBA BrnazgeroT o6muM npueMom
Y IPUMEHEHUE TITFOKO3HI, peleHus 3a1a4
Kpaxmala ¥ LeJUTI0JIO3bI; KommykaTuBHbIe:
¢bu3nveckne CBOMCTBA OCIIKOB U KoHTtposmpyrot aeicreus
UX pOJIb B OpraHH3Me. napTHepa
68. | KonTpoJabHasi Hayuamcs: npuMeHsTh PeryasiTuBHbIE:
padora MOJTy4YeHHbIE 3HAHUS U OCYIIECTBIISIOT MOIMIATOBBIA U
«Oprannyeckue c(hOpMHUPOBAHHBIC YMEHUSI | UTOTOBBIA KOHTPOJIb 11O
COeTUHEHHUSD) JUTSI pEIIeHUs yUeOHBIX pe3ynbTary
3a71a4 ITo3naBaTeanLHLIE:

CTPOSIT PeUeBOE BhICKAa3bIBAaHUE
B YCTHOM Y MMCbMEHHOMN
dbopme

KommykaTuBHbIE:
®opMyupyOT COOCTBEHHOE
MHEHHE 1 TTO3UIIHIO




