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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3ybTaTaM OCBOEHHS OCHOBHON 00pa30BaTEIbHOM MPOTPaMMBI
OCHOBHOTO o00miero o6Opa3oBanus, mnpeacraBieHHbIx B DI'OC OOO, a Takxke Ha
ocHOBe (enepanbHO pabodeil MporpaMmbl BOCIHTAHUS M C YYE€TOM KOHIICHIUU
penojaBaHusl ydyeOHOro mpeaMeTa «XuUMHs» B 00pa30oBaTeNIbHBIX OpPTraHU3alMsIX
Poccutickon ®@eneparumn.

[Iporpamma mo xumuu pazpaboTaHa C IEIbI0 OKa3aHHUS METOIUYECKON ITOMOIIH
YUHUTENIO B CO3/IaHUHU paboueli MporpaMMsl 10 Y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMHUH JaeT NPEJICTaBICHUE O LIEIIAX, OOIIeH cTpaTeruu 00y4YeHus,
BOCIIMTaHUS W  Pa3BUTHSA  OOYYaIOIIMXCS  CpPEACTBAMH  y4eOHOro  IIpeaMeTa,
yCTaHABJIMBAET  00s3aTelIbHOE  MPEIMETHOE  COJEpXKaHue,  IpeayCMaTpUBaeT
pacnpeaesieHre ero 1o KjiaccaMm U CTpYKTypUPOBAHUE MO pasjeiaM U TeMaM IIporpamMMBbl
0 XUMHH, OMNPEACISET KOJIUYECTBEHHbIE U KA4ECTBEHHbBIC XapPaKTEPUCTUKU
COJICp)KAaHMS, PEKOMEHIYEMYIO IMOCIEAO0BATEIbHOCTh H3YYEHUS XUMHUH C YYETOM
MEXKIIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JOTMKHM yd4eOHOro Impoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4YaroIMXCs, OMPENeIsieT BO3MOXKHOCTU TpeIMeTa s
peanuzanuu  TpeOOBaHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakXke TpeOOBaHMM K
pe3yabTaraM 00yUeHHS XUMHH Ha YPOBHE 1IeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHON JIESITEILHOCTH OOYYaloIIerocs IO OCBOCHHUIO Y4EOHOTO
COJICpKaHUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM JJIi  (OPMHPOBAHUS  MHUPOBO33PEHUS
00yyJaroIerocs, ero NpeacTaBieHUl 0O MaTepPUAIBHOM €MHCTBE MHUpPA, BAXKHYIO POJIb
urpatrot (GopMuUpyeMble XUMHUEH TPEJACTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U
00 DSBOJIOUMU BEIIECTB B MPHUPOJAE, O NYTIX pEHIeHUs TJI00ATbHBIX MpodIeM
YCTOWUYMBOI'O PAa3BUTUS YEJIOBEUECTBA — CBHIPbEBOW, DJHEPreTUYECKOM, IHUIIEBOU U
AKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pean3aIiii BO3MOXXHOCTEH NIJIi caMOpa3BUTHUS W (POPMUPOBAHUS
KYJBTYPBhI INYHOCTH, €€ 0011Ie U PYHKIIMOHAIBHOW IPaMOTHOCTH;



BHOCUT BKJIaJl B (OPMHUpPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEN
oOyyarommxcsi,  HAaBBIKOB ~ UX  CaAMOCTOSITENIbHOW  y4eOHOM  JeATEeNbHOCTH,
AKCIEPUMEHTANIBHBIX M HCCIENOBATEIbCKUX  yYMEHUW, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMUT CO CIIEIU(DUKON HAyIHOTO MBIITUICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3[UISIJa HA €IMHCTBO IIPUPOABI U YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM 3TAallOM B
(hOpMHUPOBaHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUJaOIINXCS;

croco0CcTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE 00pa3oBaHUE
oOyyJaronuxcsi.

JlanHbple HampaBlieHHs B OOYYEHMM XWUMHUU OOCECIEUYMBAIOTCA CIEIU(PUKON
coJiepKaHusi y4eOHOTO MIPeIMETa, KOTOPBIN SBIISIETCS MEJaroruuecky aganTUPOBAHHBIM
OTpaKEHHEM 0a30BOM HAYKU XMMHUU HA OMPEACICHHOM dTale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIMMHCS CHUCTEMbI TEPBOHAYAIBHBIX TMOHATUM XUMHUHU, OCHOB
HEOPraHUYECKOW XMMHHU U HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX ITOHATHH OPraHUYECKOU
XUMHH.

CtpykTypa cojepkaHHsl MpOrpaMMbl MO XUMHUU C(OpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 No1xo/a K ee uzyuenuto. CoaepxaHue CKIAIbIBAETCS U3 CUCTEMBI MIOHSATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHI 0 XUMUYecKou peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI IO MPUHIUITY IIOCJIEI0BATEIBHOIO Pa3BUTUSA
3HAHWM HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN PA3HOTO YPOBHSL:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanyeckoro 3axkona J[.M1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

MPEJCTaBICHUMN 00 AIEKTPOTUTHYECKOM JUCCOIMALIMY BEIIECTB B paCTBOpax.

TeopeTnueckne 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU MOJTYUYECHHBIX U
OCMBICTIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTOMY,
BBITIOJIHSIST  (PYHKIIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHnure mporpaMMbl 0 XUMHUH CITIOCOOCTBYET (HOPMUPOBAHUIO MPECTABICHUS O
XMMHUYECKOUN COCTABIIAIOIIECH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIBI,
LIEHHOCTHOI'0 OTHOILLICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue
XUMUU MPOUCXOAUT C MPUBIICYCHUEM 3HAHUHN U3 paHEe U3yUEHHBIX yUeOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pusmnka. 7 Ki1acey.

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (GOPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HayKd Kak OOJIACTU COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTUYECKON EATEeTbHOCTH
YyelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XMMHUYECKUX 3HAHMA — BaKHEHIIMX
(akToOB, MOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, TOCTYIHBIX O0O0OIIEeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHNN K HAYyYHBIM METOJaM



MO3HAHUS TPU HU3YYCHUU BEIIECTB W XMMHYECKUX peakuuid, B (POPMHUPOBAHUU W PA3BUTHUU MO3HABATEIHHBIX YMEHHM U HX
NpPUMEHEHUN B y4eOHO-TIO3HABATEIHHON M y4eOHO-UCCIIEI0BATENBCKON NeATEILHOCTH, OCBOCHUH MIPABUII 0€3011aCHOT0 00paIieHus
C BEUIECTBAMU B ITOBCETHEBHOM KU3HU.

[Ipu n3y4yeHnn XMMHUK Ha yPOBHE OCHOBHOT'O O0IIEro 00Opa30BaHus BaXKHOE 3HAYEHHUE MPUOOPETH TaKUE LENH, KaK:

dopmupoBanue MHTEJUIEKTYAJIbHO pa3BUTOM JUYHOCTH, TrOTOBOM K caM0O00pa30BaHUI0, COTPYJHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO PEIIEHUH, CHOCOOHOM aJaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM JKU3HU;

HANpPaBJIEHHOCTh OOyYeHHsS Ha CHCTEMaTHYeCKOE MPHOOIIeHHEe OOydYaloluXcss K CaMOCTOSITENbHOM MO3HAaBAaTEIbHOU
JEeSATEIbHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHre yCclioBUM, CIOCOOCTBYIOUIMX MPUOOPETEHHUIO 00YUYaIOLUTUMHUCS OIbITa pa3HOOOPa3HOM AESTENbHOCTH, TIO3HAHUS U
CaMOIMNO3HAHUs, KIIOUYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMI), MMEIOIMIMX YHHBEPCAIBHOE 3HAUEHHUE JJISl PA3JIMYHBIX BHJIOB
JESTENIBHOCTH;

dbopmupoBanue ob1iel (PyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHUCJIE YMEHUM OOBSICHATH U OLICHUBATH
SIBJICHHSI OKPYKAIOIIIETO MUPA, UCTIOJIb3Ys 3HAHUS U OIIBIT, OJyYSHHbIE PU U3YyUYEHUN XUMUU, IPUMEHSATh UX TIPU PEIICHUH MPoOIIeM
B [TOBCEJTHEBHOM KU3HU U TPYAOBOU €ATEIbHOCTH;

(dopmupoBaHre y 00y4aronIMXcsi TyMaHUCTUYECKUX OTHOILLEHUM, MOHUMAHMS LIEHHOCTH XUMHUYECKUX 3HAHUUM NIl BBIPaOOTKU
HKOJIOTMYECKU 11€JIECO00pPa3HOT0 MOBEACHUS B OBITY M TPYIAOBOW JAEATEIBHOCTH B ILEJSIX COXPAHEHHsS CBOEro 3I0pOBbsl U
OKpYXarouerl NPUPOTHON CPEbI;

pa3BUTHE MOTHMBAUMM K  OOYYEHHIO, CIOCOOHOCTEM K  CAaMOKOHTPOJIO U CAMOBOCIIMTAHHMIO Ha OCHOBE YCBOCHUS
00111e4YeI0BEYECKUX LIEHHOCTEM, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOQMIISl M HAPABIEHHOCTH JajbHENHIIEro 00y4eHusl.

OO6miee yuciIO YacoB, PEKOMEHJOBAHHBIX JUIsl M3ydeHuss xumuu, — 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZEINIO), B
9 knacce — 68 yacoB (2 yaca B HEZICIIO).
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HaumeHnoBanue
pa3aenoB U TEM
y4eOHOro rpeamera

KomauuectBo
4acoB

Copeprxanne 00yueHus

OCHOBHBIE BUABI AEITEILHOCTH
oOydJaronuxcs

BemecTBo 1 XMMUYeCKHE peaKIIUN

11

[loBTOpEHME

U yriIyOJieHHe
3HAHUU OCHOBHBIX
pa3zeloB Kypca

8 kacca

5

[Iepnoanueckuit 3akoH. Ilepuonnueckas
CHCTEMA XUMHYECKUX SJIEMECHTOB

J.1. MenpaeneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kalusl, KaJblHs U UX
COE€IUHEHUN B COOTBETCTBUU

C MOJIOKEHUEM DJIEMEHTOB

B [leproanieckoi CUCTEME U CTPOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. THUIIBI KPUCTALTUYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT THUIMA KPUCTATUTMYECKOU
pPELIETKU U BUAA XUMHUYECKON CBS3U.
Knaccudukanus u HoMeHKIIaTypa
HEOPTraHMYECKUX BEMIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHECHMI, TEHETUYECKasl CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapaxkTepu3oBaTh XUMUYECKUE DIIEMEHTBI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KaTbIUs
10 UX MOJIOKEHUIO B [leproanueckoit
cucteme /1. 1. Menpaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEILIECTBA N3YYEHHBIX
KJIACCOB.

OnuceiBaTh O0IIUE XUMHUYECKUE
CBOICTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPkKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
peaKkum.

OnpenensiTe BUJI XUMUYECKOW CBS3H

Y TUI KPUCTAJUTMYECKON PEIIeTKH
BEILECTBA.

IIporao3upoBarts CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BepHyThie MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHNIO U3 yUeOHNKA

Y CIIPaBOYHBIX MaTE€pPUaAIOB, TPAMOTHO




Xumuueckuii IKCnepUMEHmM:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIISIMU
KPUCTAJUTMYECKUX PEIICTOK
HEOPTraHWYECKUX BEIIECTB — METAJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIO’KHBIX BEIIECTB (XJIOpHUIa HATPHS )

HCIIOJIb30BaTh U3YUYECHHbIN MOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakium

Knaccudukanus XuMU4ecKux peaxkiui
0 Pa3IUYHBIM MTPU3HAKAM (I10 YUCITY

Y COCTaBY YYaCTBYIOIIMX B PEAKIINH
BEIIECTB, MO TEII0BOMY (D (DEKTYy,

10 U3MEHEHUIO CTENEHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB,

10 00paTUMOCTH, 110 Y4aCTHIO
KaTajm3aropa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.
[ToHATHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [TonsiTue 06 06paTUMBIX

Y HEOOPATUMBIX XUMUYECKUX PEAKIIUSIX.
[ToHsITHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakiusx. [londarue o karaimse.
[ToHsiTHE O XMMUYECKOM PABHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTh
XUMUYECKON peakKIu U MOJIOKEHHUE
XUMHUYECKOTO PABHOBECHSL.
OKHCIUTENHEHO-BOCCTAHOBUTEIbHbBIE

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHI
Y IPUMEHSITh 3TU MMOHATUS IPU ONHUCAHUU
CBOMCTB BEILIECTB U UX NPEBPAILLCHUN.
KnaccudunupoBats XuMU4ecKue
pEeaKIuu Mo Pa3InYHbIM IIPU3HAKAM.

VY craHaBaMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEeaKUuu OT Pa3InYHbIX
(hakTOpOB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAILICHUIM
B Pa3JIMYHBIX YCIOBUSX.

OrnpenensaTh OKUCIUTENb

u BocctaHoButens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
pEeaKInH.

[Tpou3BOANTH BHIYUCIICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B MIape WM TpyMIIe.

BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE




peaKLMH, FJEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazNUYHBIX (AKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3IOXKEHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MaCChI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEaKIui

1 YCTHBIE€ OTBETHI C ONOPOit

Ha nH(pOpMaIIKIO U3 yueOHNKA

Y CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHbIN MOHATUNHBIN
arnmapar Kypca XUMUuHU

1.3

DIIEKTPOJIUTHYECKAS
JUCCOIUAIUS.
XUMHYECKHUE
peakIu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLAALINU. DIIEKTPOIUTHI

Y HE3JICKTPOJIUTHI. KaTMOHBI, aHHOHBI.
MexaHu3M AUCCOIUAIINN BEIIECTB

C Pa3IMYHBIMU BUJAMU XHMHUYECKOM
cBs3u. CteneHb qucconuanu. CHIIbHbBIE
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaknuu nonHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4a€MbIX TOHSATHH,
a TAK¥KE CMBICJI TEOPUU
BJICKTPOJIUTUYECKON JIMCCOLNALIHH.
OOBICHATH TPUYHUHBI
3JIEKTPONPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIe U CHIIHHBIC
BIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHUS JUCCOIMAIIUU




MIPOTEKaHUs PEAKI[Mil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
MpeICTaBICHU 00 NEKTPOTUTHUECKON
nucconuanuu. KauecTBeHHbIE peaKinuu
Ha WoHbl. [lonsATHE O THApPOIU3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTpONPOBOIHOCTH
pPacTBOPOB BEILIECTB, IpoLecca
JUCCOLMAIIUU KUCIIOT, LIEJI04en

U coJieit (BO3MOXKHO UCTIONIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIONIKE MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblIEICHUE T'a3a,
00pa3oBaHKE BO/IbI).

Pacno3naBanue HEOPraHMYECKHUX
BEIIECTB C TOMOIIIbIO KAYE€CTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHnuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEeHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIBI).

KHUCJIOT, IIIeJI0YEH U COJICH, MOJIHbIC

Y COKpAIllCHHbIC MOHHBIE YPABHECHHUS
XUMHUYECKUX PeaKliii HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHHUS POCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepusoBaTh 00II1Ee XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IJIEKTPOJIUTUIECKON
IUCCOLMALINN; TIOATBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHHUN XUMUYECKUX PEAKIIHM.
PemaTe sxcriepuMeHTanbHbIE 331491
10 TEME.

[InaHupoOBATH U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopun

MIPHU UCTIOJIb30BAHUU XUMUYECKOM
NOCyZbl U 000pYyIOBaHUSI.

[1poBOAUTE BEIYUCIICHUS IO XUMUYECKUM
YpaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe




Ilpakmuuecxas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3ajJa4 o TeMe.

Buviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIMil

B IIap€ WJIU TPYIIIIE.

BeIcTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB HH(OpMAaLIUY, B TOM YHCIIE
HNnTepuera

Uroro no pazgeny

17

HemeTaabl M MX COeIMHEHUA

2.1 | OOmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-Tpynmsl.
["amorensl

OO0m1as xapaKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
Xnoposonopon. CosisiHast KACIIOTA,
XUMUYECKUE CBOMCTBA, MOJTYyYCHHE,
npuMeHeHue. JlercTrue xiaopa

U XJIOPOBOJIOPO/ia HA OPraHU3M
yeJioBeKa. BaxkHenme XJI0puibl ¥ UX
HaxO0XXJICHUE B TIPUPO/JIE.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuandyeckue

U XUMUYECKHE CBOMCTBA TAJIONEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTH

B I3MCHCHHH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYIII
[lepuonuyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUSI X
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOr€HOB (Ha MPUMEPE XJI0pa)
U CJIOKHBIX BEIECTB (XJIOPOBOJOPO/IA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHUE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenensats XJIOpUI-UOHBI B pacTBOPE.
[ImanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOJIOICHMS,
JIeIaTh BBIBOBI IO Pe3yIbTaTaM




BUJICOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(rajoreHu10B).

JlabopamopHhwiii onvim:

N3ydeHue CBOMCTB COJISTHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEAKIINI
HAa XJIOPUJ-UOHBL.

llpaxmuueckas paboma

Ne 2: TlomyyeHue COJITHOM KMCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA TIPU TIPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUICCKUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

TIPY UCTIOIH30BAHUN XUMUYECKON
MOCYZBI U 000PYTOBaHUSI.

BricTpanBath pa3BepHyTHIC TUCHEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIMIO U3 yUYeOHUKA
¥ CIIPAaBOYHBIX MAaTEpHAJIOB, TPAMOTHO

HCIIOJIb30BaTh U3YUYECHHBIN MOHATHUNHBIN
arnmapar Kypca XUMUU

2.2

Oo0mas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynmnsl. Cepa
Y €€ COEJIMHEHHUS

OO6m1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSL.

CrpoeHue u pu3nIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOJIa U CEPHI.
AJI0TpOIHBIE MOU(DUKALIMY KUCIOpOaa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOcHUE, PU3HUCCKUE

Y XUMHAYECKUE CBOMCTBA.

OKcubl cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, puznyeckue

U XMMUYECKHE CBOMCTBA (00IIHe KaK

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOUCTB 2JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHNH C YYETOM
CTPOCHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NYECKUE

Y XUMHUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCIMHCHUN
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHHUE U 3HAYCHHE
B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenars HATUYUE CYJIb(PaT-NOHOB
B pacTBOpE.

OOBSACHSITH CYITHOCTD KOJIOTHUECKUX




MPEJCTABUTEIS KJlacca KUCJIOT

U crienuduaeckue). XMMUIECKHe
peakuuu, Jexxane B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4eHus
cepHoil kuciotel. [Ipumenenune. Conun
CEpPHOM KUCIOTHI, KAUECTBEHHAS PEAKIUs
Ha cynb(aT-noH.

Haxoxnenue cepol 1 €€ COeTMHEHUI

B pupoje. XUMUYECKOE 3arpsiI3HEHUE
OKpY’KaroLIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBPAICHUS.

Xumuueckuii IKCNEpUMenm:
Jlemoncmpayuu:

O3zHakomIIeHHE ¢ 00pa3IaMu CEphl U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yuenne XuMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHON peaKIuK Ha
cynb(dar-uoH u HabIIOICHNE TPU3HAKA
€€ MpPOTEeKaHus

po0JieM, CBI3aHHBIX C epepadboTKOM
COEIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abopaTopuu

IIPH UCTIOJIE30BAHUN XUMUYIECKON
MOCY/JIbI U 000PYI0BAHUSI.

[Tpon3BOANTE BEIYUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh MpH BHIMOJIHEHUU
y4eOHBIX 3aJJaHUI TEKCThI Y4eOHHKA,
CIIPaBOYHBIE MaTEpPHAIbI
(ITeproguveckyro cuCTEMY XUMUYECKUX
sanemenToB [I. 1. MenneneeBa, Tadmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DIIEKTPOXUMUYECKUN PSJT
HaIpsHKEHUN METaIOB).

Hcronp30BaTh MPH BHIMTOJTHEHUN
yueOHBIX 3aJaHUI U B TIpoIecce
HCCIIeIOBATENbCKOM eI TETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COICPIKAHUS, CIIPABOYHBIC
Marepualibl, pecypchbl UHTEpHETA




2.3

OOmas
XapaKTepUCTHKA
XUMHAYECKHX
AIIEMEHTOB
VA-rpynisl.

Azort, hocdop u ux
COEMHEHUS

OO6mrast xapaKTepUCTUKA DJIEMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

A3OT, pacnpoCTpaHEHUE B IPUPOJIE,
bu3nUecKre U XUMHUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conmn aMMOHHUSI, UX (PU3NYECKUE

Y XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBeHHnas peaxius Ha HOHbBI
aMMOHHSI.

A30THas KUCJO0TA, €€ MOJTyYEHHE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crienupruIecKue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
yno0peHnid. XMMHUYIECKOE 3arps3HCHHE
OKpYXarouien cpeibl COCTMHEHUSIMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u GocdopHas Kucnora, Gu3nIecKue

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JJICMEHTOB
VA-rpynnel v uX COEJUHEHHUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BellecTB a3oTa u ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJielt aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHOit KUCTIOTHI,
dbocdatoB), cocoObI X MOTYUCHHUS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

1 )KU3HU YEJIOBEKA.

Onpenensatb HOHBI aMMOHHUS U ocdat-
HWOHBI B PaCTBOPE.

OOBIICHATH CYIITHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenuHeHui a3ora u ochopa

B OKpY2Karolleu cpeae.

[TnaHUpOBaTH M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBathb MpaBuiIaM 0€30MacHOM




Y XMMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonb3oBanue GochaToB B KauecTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
cBolicTBaMH a3ota, hochopa

1 UX COCIMHEHUM (BO3MOKHO
WCII0JIb30BaHUE BUJICOMATEPUAIIOB).
O3HakoMJICHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3y4YC€HHE CBOMCTB aMMHaKa.
BzaumMoencTBrue KOHIEHTPUPOBAHHOMU
AQ30THOM KUCJIOTHI C MEJbIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimoi:
[IpoBeneHne kKaueCTBEHHBIX PEAKIINil
Ha MOH aMMoHus U pocdar-noH,

Y U3y4YEeHUE MPU3HAKOB UX
MPOTEKAHUSI.

llpaxmuueckas paboma

Ne 3: TTonmyuenrne ammuaka, u3y4eHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUUYECKUX PEaKIIUil

paboThl B 1abopaTtopuu

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.
[Tpou3BOANTH BEIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpHU BHITIOJTHEHUT
y4eOHbIX 3aJaHUI TEKCThI YUYEeOHHKA,
CIIpaBOYHBIE MaTEPHAIbI
(IepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEN B BOJE, JIEKTPOXUMHUUECKHUM PsIT
HaIpsHKEHUI METAIIOB)




2.4

OOmas
XapaKTEPUCTHUKA
XUMHYECKHUX
DJIEMEHTOB
IVA-rpynmsr.
Yrnepon

Y KPEMHHM, U UX
COCIMHEHUS

OO6mrast XxapaKTepUCTHKA PJICMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

VYriepoa, amioTpoIHbIe MOAUMUKAITIH,
pacnpocTpaHeHue B IPUPOJE,
dbu3nUecKre 1 XUMUYECKHIE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KMBBIE OPTaHU3MBI, TOTYYECHUE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN
¢ Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3rUecKre U XUMUYECKHEe CBOWCTBA,
MOJIy4YE€HUE U PUMEHEHHUE.
KauectBennas peakius Ha kapOoHaT-
noHkbI. Mcnonb3oBaHue KapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHaUaNbHBIC TTOHSITHS

00 OpraHMYeCcKHX BEIIECTBAX KakK

0 COEJIMHEHUSIX yriieposa (MeTaH, dTaH,

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB JIEMEHTOB
[VA-rpynnsl ¥ UX COEUHEHUH C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

Y XUMUYECKUE CBOWCTBA IPOCTHIX
BEIIECTB yIJIepoaa U KPEMHUS U UX
COEIMHEHU (OKCUIOB YIJiepoaa,
YrOJIbHOM KUCIIOTHI, KapOOHATOB, OKCUA
KpEMHUS, KpEMHHUEBOM KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X MOJTYYEHUS,
NPUMEHEHNE U 3HAaYE€HUE B IPUPOJIE

Y )KM3HU YeJIOBEKa.

OOBACHATD MPUUNHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHE BElLECTBa — CBOMCTBA
— TPUMEHEHHUE — Ha IIpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
Omnpenensitb KapOOHAT- U CUJINKAT-UOHbI
B PacTBOpE.

OOBACHATD CYIIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBSA3aHHBIX C HAX0XACHUEM
YIJIEKUCIIOTO Ia3a B OKPYKArOIIEH
cpexe.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB IPUMEpaMH
MPOCTBIX COEAMHEHUI (METaH, TaH,
STHJICH, alleTUJICH, 3TaHOJI, TIUIIEPHH,




STHUJIEH, allETUIIEH, TaHOJI, TJIULEPUH,
YKCyCHasi KHCIIOTA).

[IpupoaHbIE UCTOYHUKY YTIEBOIOPOAOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX NepepaboTku (OeH3HH),
UX POJIb B OBITY ¥ POMBIIUIEHHOCTH.
[TonsiTrie 0 OMONIOTMYECKH BaXKHbBIX
BELIECTBAX: KUpax, OeNKax, yriieBojaax —
Y UX POJIM B JKU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPraHUYECKHUX
Y HEOPraHUYECKUX COCIUHEHUN.
Kpemnuit, ero ¢pusznueckue

1 XMMUYECKUE CBOMCTBA, OJTYy4YCHUE

U npuMeHeHne. CoeIMHEHUS] KPEMHHS

B nipupoje. OO1ue npecTaBieHus

006 okcuae kpemuus (1V) u kpeMHUEBO#
KUCJIOTE.

Cunukatsl, X UCTIOJIb30BAHKE B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH.
Baxnelmue cTpouTenpHbIE MATEPUAIIBL:
KepaMuKa, CTEKJIO, IEMEHT, OETOH,
xese300etoH. [Ipobyiembl 6e30macHOTO
UCII0JIb30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIIMYECKUX PELLIETOK

YKCYCHas KACIIOTa), B3aUMOCBS3b
HEOPTraHWYECKUX COCAMHEHHM yriepoa
Y OPraHUYECKUX BEIECTB.

OnuceIBaTh posib OEIKOB, JKUPOB

U yTJI€BO/IOB B (PYHKIIMOHUPOBAHUU
’KUBBIX OPIraHU3MOB, COCTaB MPUPOJIHBIX
HMCTOYHUKOB YIJIEBOJOPOIOB, UX POIb

B OBITY U IPOMBIITUTICHHOCTH.
[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[1manupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUN
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abOpaTopuu

MIPH UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYTI0BAHUSI.
Hcnonp30BaTh Py BHIMTOJIHEHUT
y4eOHbIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIIPaBOYHBIC MATEPUAITBI
(ITepnoanueckyro CUCTEMY XUMHUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KHUCJIOT, OCHOBAHUI




anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C IPOAYKIIHEH
CUJIMKATHOM MPOMBINIJICHHOCTH
(Buneomarepuanbl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mojenu MOJIEKYJT OpraHNYeCKUX
BEIIECTB.

JlabopamopHmwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3YYECHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[TpoBeneHME Ka4eCTBEHHBIX PEaKITUit

Ha KapOOHAT U CUJIUKAT-UOHBI

U U3y4YeHHe MPU3HAKOB UX

IPOTEKAHUSI.

Ipaxmuuecxue pabomul:

Ne 4. Tlonmy4yeHue yriekuciioro rasa,
W3yUYE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 no TeMe «BaxHelme HeMeTauibl
U UX COCAUHEHUS.

Buviuucnenusa:

110 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

U COJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Hroro no pazgeny
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MeTaibl M X CoeqMHECHUA

3.1 | OGmue cBolicTBa 4 OO6mrast xapaKTepUCTHKA XUMUIECKUAX PackpbIBaTh CMBICI U3yYaeMbIX MTOHSATHMA
METAIIOB AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX | U IPUMEHSITh 3TU NMOHSATHUSI IPU ONTUCAHUU

noJIokeHus B Ileproaudeckon cucremMe | CBOMCTB BEIIECTB U MX MPEBPAILICHUIA.
XUMUYECKUX IJIEMEHTOB OOBsCHATH 00IIIME 3aKOHOMEPHOCTH
J.1. MeHeneeBa u CTpOCHUS] aTOMOB. B UIBMEHEHHUU CBOMCTB AJICMEHTOB-
Ctpoenue metamioB. Metauindeckas METaJVIOB U UX COEAUHEHUH C YU4ETOM
CBSI3b U METaJUIMYECKas CTPOCHHS UX aTOMOB.
KpUCTaJUIM4YeCcKas pelieTKa. XapakTepu30BaTh CTPOCHUE METAILIOB,
DJIEKTPOXUMHUYECKUH PsJT HAIPSHKECHUM obmmue GU3HNIEeCKue U XUMUUECKHE
MeTauioB. OU3NYECKHE U XUMUYECKHE CBOICTBA METAJIJIOB.
cBoMcTBa MeTa/IoB. O0IIHME CrIOCOObI XapakTepru30oBaTh OOIIUE CITIOCOOBI
nosyyeHust metaiuioB. [lonsitue MOJTYYEHUS METAILIOB.
0 KOPPO3UH METAIUIOB, OCHOBHBIEC OnuceIBaTh CMIOCOOBI 3aIUTHI METAJIOB
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH. OT KOPPO3HUH.
CmunaBel (ctaib, 9yryH, qropamoMununii, | Cienosarh npasuiam 0€30macHOM
OpoH3a) ¥ X MPUMEHEHHE B OBITY paboTHI B J1aOOpaTOpUH
U TIPOMBIILJIEHHOCTH. MIPHU UCTIOJIb30BAHUU XUMUYECKOM
Xumuueckuii IKcnepumenm: HOCYIbl B 000PYIOBAHMS.
Jlemoncmpayuu: [Tpon3BOIUTH BEIYUCICHUS
OO0pa3ibl METAILIOB U CIIABOB. 110 YPABHECHUSIM XUMUYECKUX PEAKIINM,
N3ydenue pe3ynbTaTtoB KOPpO3UU CCJI1 OZIMH N3 pCarcHTOB COACPKUT
METAJIJIOB (B03M0>1<H0 HCIIOJb30BaHUE IMPHUMCCH.
BUJICOMATEPHAIIOB). VY4acTBOBaTh B COBMECTHOM paboTte
JlabopamopHvie onvimol. B [MAp€ WJIU TPYIIIIE.
O3HakoMIIeHHE ¢ 00pa3liaMu METAJLJIOB Hcnons30BaTh PU BEIOJTHEHUN
U CIIIABOB, MX (PU3UUECKUMU y4eOHBIX 3a/IaHUN TEKCThI Y4EOHHKA,




CBOMCTBaMHU.

Buviuucnenus:

10 YPABHECHHSIM XUMHYECKUX PEAKIU,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
MIPUMECHU

CIIPaBOYHbBIE MATEPUAIIBI
(ITeproguueckyro cucTeMy XUMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEU B BOJIE, DIEKTPOXUMUYECKUH P
HaIpsHKEHUI METaJIOB)

3.2

Baxueiime
METAJUIbI U UX
COEeIUHEHUS

16

[[{enoynbIe METAIBI: TIOJIOKEHUE

B [leproanueckoi cucTeMe XMMHUYECKUX
anemenToB [[.M. MeHnpaeneena,

CTPOEHUE UX ATOMOB, HAXOXKJICHUE

B nipupojie. Duznueckue 1 XUMHUUECKUE
CBOMCTBA (Ha MpUMepe HATPUs

1 Kauust). OKCUJIBI U TUIPOKCUIBI HATPUS
u kanus. [IpuMeHeHue menoyHbIX
METAJJIOB U UX COCJTMHECHUH.
[[{enoyno3eMenbHbIE METAJIbI MAarHUN

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMHUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
WX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
dusnyueckre 1 XUMHYECKHE CBOMCTBA
MarHus 1 KajJblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUIPOKCHU, COJTHN ). JKECTKOCTDH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJIFOMMHUN: TIOJIOKEHUE
B [lepnonnueckoi cucreme

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB AJIEMEHTOB-
METaJUIOB U UX COEAMHEHUH B IPyIIIax

C YYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE

Y XMMHUYECKHE CBOMCTBA IIPOCTHIX
BEILIECTB METAJJIOB U UX COCIMHEHUN
(OKCHII0OB, TUAPOKCHUIIOB, COJIEH),
CIOCOOBI UX MOJyYEHHUsI, TPUMEHEHUE

Y 3HaYEHUE B IIPUPOJE U KU3HU
4eJIOBEKa.

YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IPUMEPAX U3YYaeMbIX BELIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaxiuii HOHbI METAJJIOB: MarHus,
KaJIbIIMs, AIFOMUHMYSI, IIMHKA, xkere3a (11)
u xene3a (III), mennu (II).

Jloka3biBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U THIPOKCUOB aTFOMUHUS




XAMUYECKHX DJICMCHTOB
.. MenneneeBa, CTpOEHHE aTOMa,
HaxO0JIeHUe B pupojie. Duznueckue

1 XUMHYCCKHE CBOMCTBA aTFOMUHHS.
AmdoTepHbIC CBOMCTBA OKCH/JIA

Y TUAPOKCHUA ATFOMUHUSL.

Keneso: nonoxenune B [lepuonnueckon
CHCTEME XUMUYCCKHUX DJIICMCHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
Haxo0JIeHUE B pupojie. Puznueckue

1 XUMHUYECKHE CBOMCTBA JKeJje3a.
Oxcuel, TUAPOKCHIBI U cou xxere3a (1)
u xene3a (III), ux cocras, cBolicTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHS OKCHIA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpatmBaHue IaMeHd HOHAMU
HATPHs, KAIHS U KaJIbIIHs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue CBOMCTB KECTKOM BOMBI.
IIpouiecc ropenus xene3a B KUCIOPOJIe
(BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.

[1nanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOEHUS,
JIeN1aTh BBIBOJBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OIBITOB U MPAKTHUYECKHUX
pabor.

CnenoBaTh mpaBuiiaM 6€30macHON
paboThI B J1abopaTopuu

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.
[Ipon3BoaAUTH BBIYUCIIEHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIH TPYIIIIE.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha MHGOPMALIMIO U3 yYeOHHUKA

Y CIIPAaBOYHBIX MAaTEpUaJIOB, TPAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN TOHATUIHBIN
anmnapar Kypca XuMuu




Jlabopamopnvie onvimbi:

[IpoBeneHME KaYECTBEHHBIX PEAKITHMA
Ha UOHBI (MarHus, KaJblUs, aTIOMUAHUSA,
1uHKa, xxene3a (I1) u xxenesa (111), meau
(IT), onucanue NMprU3HAKOB UX
MPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCH/IA ATFOMUHUS U THIPOKCUAA
IIUHKA.

IIpakmuuecxue pabomol:

Ne 6. XKecTkocTh BOJIBI 1 METOBI €€
YCTpAHECHMUS.

Ne 7. Pemenue skciepuMeHTAIIbHBIX
3a/1a4 no teme «BaxHeime MeTasuibl
U UX COSAUHCHUS).

Buviuucnenus:

110 YPaBHEHUSAM XUMUYECKHUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JT0JIM BBIXOJIa MMPOTYKTa
peakiuu

Uroro 1o pazaeny 20
Xumus 4 OKpYysKalas cpeaa
4.1 | Xumus 3 BemecTBa n MaTepuaisl B IOBCEAHEBHON | XapaKTEPU30BATh POJIb XUMUU

U OKpY KaroIas
cpena

YKA3HHU 4eioBeka. besonacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas nomonipb

B pa3JIMYHBIX chepax AesTeTbHOCTH
JITOJIeH, OCHOBHBIE BEIIECTBA
Y MaTepuasbl, IPUMEHSIEMbIC B )KU3HU




MIPU XUMHUYECKUX 0KOrax

U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpeabl (peaenbHas JomycTuMas
KOHIIEHTpaIus BemecTB. Poib xumuun

B PEIICHUH YKOJIOTHYECKHUX ITPOOJIEM.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenune 06pa3ioB MaTepraioB
(CTeKJ10, CIIJIaBbl METAJIOB, TTOJIUMEPHBIC
MaTepHUAIIbI)

Wroro mo pazaeny: 3
PezepBHOE Bpems 3
OBILIEE YMCJIO YACOB 68

I10 ITIPOTPAMME




		2026-05-29T19:54:08+0300
	Солодянкина Светлана Юрьевна




