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ITosicHuTeILHAS 3aHCKA
O06ocHOBaHue
Lenu u 3apaun

KonnyecTBo yacoB Ha mporpamMmy M Ha KXl TO1 00y4eHHS

I[lnanupyemsble pe3yabTaThbl 00y4eHH s
JInynocTHEIE

MeranpeameTHsle

[IpenmeTtHbie
Ounenka npegMeTHBIX pe3yJIbTATOB 00y4eHH s
Coaep:xanue y4eO0HOIo Kypca Ha KasKAblid 1o o0y4eHust
TemaTnueckoe NJAHMPOBAHHME HA KAMXKAbII 1o 00y4eHUus

TemaTnueckoe NJIAHNPOBaHMeE C YKa3aHUEM KOJIUYECTBA YaACOB, 0TBOJAMMBIX HA OCBOEHHUE
KaKIbIi TeMbI HA 8 — 9 Ki1acchl



MNOACHUTEJIBHASA 3AIINCKA
Pabouast nporpamMMa 1o Kypcy XMMHH COCTaBJICHAa Ha OCHOBE:

denepanbHOTO TOCYIApCTBEHHOTO 00Pa30BaTELHOTO CTaHAApTa BTOPOTO IMOKOJICHHS
obmrero oopa3oBaHus,

TpebOoBanwmii kK pe3ynbraTaM OCBOSHHS OCHOBHOW 00pa30BaTeIbHOW MPOTrPaMMbl OCHOBHOTO
obmrero o6pa3oBaHus,

OCHOBHBIX HJI€H U TOJOXEHUH MPOrpamMMbl Pa3BUTHA U (POPMUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX AEUCTBUI OCHOBHOT'O OOIIEro 00pa3oBaHMs

[Iporpamma Kypca xumun 8 — 9 knaccwt u3 oOpa3oBaTenbHON obnactu «EcTtecTBO3HAHUE)
MOCTPOCHA Ha OCHOBAaHWM TPOrpaMMBbI Kypca XHUMHH A 7-9 KiaccoB 00IIeoOpa3oBaTeIbHBIX
yupexJeHuil onyOnukoBaHa B MeTtoguueckux pexkoMenHpauusx O.C. Tabpuenana, Mocksa,
«dpoda», 2015 r. nonymena MunucrepctBoM o0pa3oBanus u Hayku Poccuiickoit @enepanuu

B ocHOBe mocTpoeHus TaHHOTO Kypca JIKHT HJIesl TyMaHU3alii 00y4eHHs,
COOTBETCTBYIOLIAsE COBPEMEHHBIM IPE/ICTABICHUSM O LIEJISX IIKOJIBHOTO 00pa30BaHUs U
yIensomas 0coboe BHUMaHUE TMYHOCTH YUE€HHKA, €r0 HHTEPecaM M CIOCOOHOCTSIM.

HpeﬂnaraeMHfI KYpC MO3BOJIACT obecneyuThb q)OpMI/IpOBaHI/IC KaK IIPpSAMCTHBIX YMCHHﬁ, TakK
" YHUBCPCAJIbHBIX y‘le6HI>IX JeUCcTBUM IMIKOJBHHUKOB, a4 TAKXKC CHOCO6CTByeT JOCTHIXKCHHUIO
OHpe,I[eJIéHHHX B0 ®I'OC NMHYHOCTHBIX PE3YyIbTATOB, KOTOPLIC B ﬂaﬂbHeﬁHleM IMMO3BOJIAT y4YalllUMCH
IMPUMCHSATH NOJYUCHHBIC 3HAHUS U YMCHUA [JIA PCIICHUS PA3JIMYHBIX ) KU3HCHHBIX 3a1a4.

B oCHOBY AaHHBIX NpOrpaMM IIOJIOKEHBI IEJAarOrM4eCKHe U JUAAKTUYECKHE ITPUHIIMIIBI
BapUaTUBHOI'O  pa3BUBAIOIIETO  00pa3oBaHUS, COBPEMEHHBIE  JUAAKTUKO-TICUXOJOTMUYECKHUE
TEH/IEHINH, CBSI3aHHBIE C BApPUAaTUBHBIM Pa3BUBAIOLINM 0Opa3oBaHueM u TpedoBanusmu OI'OC.

JINYHOCTHO OPHEHTHPOBAHHbIC MPUHLMIbI: IPUHIUI aJATUBHOCTH; IPUHLIUI Pa3BUTHUS;
MPUHLINI KOM(OPTHOCTH Ipoliecca 00yueHusl.

KynabTypHO oOpHeHTHpPOBaHHbIe NPHMHUMIbI: TPUHIUN LEJIOCTHOW KapTHUHBI MHpA;
IOPUHLIMII IEJIOCTHOCTH COJAEpKaHHUS 00Opa3oBaHMs; MPUHIUI CHUCTEMAaTMYHOCTH; MPHUHIIMII
CMBICJIOBOT'O OTHOILIEHUS K MHUPY; IPUHIUI OPUEHTUPOBOUHON (PYHKLIUU 3HAHUHN; IPUHLIUI OIOPbI
Ha KYJbTYpY.

JlesiTe IbHOCTHO OPHUEHTHPOBAHHbIC NPUHUUIBI: TPUHIMUI OOy4YEHMS JesTEeIbHOCTH;
OPUHIUI YOPABIseMOT0 INepexoAa OT JAEATENIbHOCTH B y4eOHOH CHTyallud K JIEATENIbHOCTH B
YKU3HEHHOM CUTyalluu; MPUHIUI Mepexoaa 0T COBMECTHON yueOHO-1T03HABATENbHON 1€ATEIbHOCTH
K CaMOCTOSITENIbHOM JAESITeNTbHOCTH Y4Yalllerocs; MNPUHLHUII OMOpbl Ha MPOLECChl CIIOHTAHHOTO
pa3BUTHUS; TPUHLUI (OPMUPOBAHUS MOTPEOHOCTH B TBOPUECTBE U YMEHUN TBOPUYECTBA.

OO0yueHre XUMUW B OCHOBHOM IIIKOJIC HAIIPABJICHO HA JOCTHXKCHUH CIICTYIONTUX 1eJIei:
1) B HampaBJICHUH JTUYHOCTHOTO PA3BUTHUS:



e (opMHpOBaHME TPEACTABICHUH O XMMUHU KaK 4YacTH OOIIEYeOBEYECKOH KYIBTYpHI, O

3HAYUMOCTH XUMHH B Pa3BUTHU IIMBUIIN3AIMH U COBPEMEHHOTO OOIIECTBA;
® Da3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBILIUICHHS, KYJIbTYPbl PEYHd, CHOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

e (QopmMupoBaHHE WHTEIUICKTYyaJTbHOW YECTHOCTHU U OOBEKTHBHOCTH, CIOCOOHOCTH K
[IPEOI0JICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIMX M3 OOBIIEHHOTO OIIBITA;

e BOCIHUTAaHHE KAueCTB JIMYHOCTH, OOECHEUUBAIOMINX COLMUAIBHYIO MOOHMIBHOCTD,
CHOCOOHOCTh MPUHUMAThH CAMOCTOSATEIbHbIE PEIICHHS,;

e  (opmupoBaHue KauecTB MBIIUICHUS, HEOOXOAMMBIX /sl aJalTalid B COBPEMEHHOM

UH(POPMALIMOHHOM O0IIECTBE;

e  pa3BUTHE MHTEpeca K XUMUYECKOMY TBOPUECTBY U XUMHUECKUX CITIOCOOHOCTEH;

2) B MeTanpeIMETHOM HalpaBICHUH:

J pa3BUTHE MPEACTABICHUH O XUMHU Kak (opme OmMcaHus W METOJE IO3HAHUS
JIEeUCTBUTENIFHOCTH, CO3JaHUE YCIOBUH Uil NPUOOpPETEHHs MEPBOHAYAIBHOTO OIIbITA
XMMHYECKOTO MOJICIMPOBAHUS;

J ¢dopMupoBaHUE OOLIMX CHOCOOOB HMHTEIUIEKTYaJIbHOM JESTENbHOCTH, XapaKTEPHBIX
IUISL XUMUH | SIBIISTFOIUXCS. OCHOBOM ITO3HABATENILHOM KYJIbTYpBI, 3HAUUMOM ISl pa3IMIHbBIX
cdep yenoBeUecKo AeATEILHOCTH;

3) B pEAMETHOM HAIMPABJICHHUU:

®  OBIQJCHUEC XMMUYECKUMH 3HAHHSIMU M YMEHUSIMH, HEOOXOAMMBIMH JUISl TPOJOKEHHUS
00pa3oBaHMs, U3yYECHUS] CMEKHBIX JUCIUILINH, IPUMEHEHUS B TOBCEHEBHOM KU3HHU;

e cosmanue (QyHIamMeHTa i XUMHAYECKOTO pa3BUTHSA, (OPMHPOBAHUS MEXaHHU3MOB
MBIIIJICHUS, XapaKTEPHBIX JUI MATEMAaTHUECKOHN IS TEITbHOCTH.

e B opranmzanuu y4eOHO-BOCIIMTATEIILHOTO MPOIIECca BAXKHYIO POJIb UTPArOT 3a1a4yn. OHU
SBIISTIOTCS U LIEJBIO, M CPEACTBOM OOy4YeHHS. BaskHBIM yCIIOBHEM MPaBUIIBHOW OpTaHU3aINH
3TOrO Mpolecca SBISETCS BHIOOP pallMOHAIBHOM CHCTEMBI METOOB U MPHEMOB OOyUYEHHMH,
crnietn(UKU perraeMbIx 00pa3oBaTeIbHbIX U BOCIUTATENbHBIX 3a/1a4.

YMK (8 xiacc)

- Xumus. 8 kinacc. Yueonuk (aBrop O.C. ['aGpuernsin).

YMK (9 knacc)
- Xumus. 9 knacc. Yuebnuk (aBrop O.C. 'abpuensin).
Jluteparypa nJisl yuuTess:

-0.C Taopuensn. «[Iporpamma kypca xumum i 8-9 kiaccoB 00meo0pa3oBaTeIbHBIX
yapexaenuit» M.: JIpoda.



- O.C. I'abpuensta. Xumus. 8-9 knaccel: Meroaudeckoe mocooue - 2-¢ usf., - M.: JIpoda.
- SIJL. T'oabagap6, FO.B. XonakoB «COOpHUK 327124 M yIIPAKHEHU 10 XUMHUKN».

- B.H. lopoubkun «Xumus. TemaTudecKkuii TPEHUHD.

- B.I'. Illep6axos, B.I'. Jloounos, T.H. IIpyanuukosa, A./l. MunakoBa «buoxumms».

Jlureparypa /sl y4YeHUKAa:
-0.C Tabpuensn. «lIporpamma kypca xumuu s 8-9 KjaccoB 00111€00pa3zoBaTEIbHBIX
yupexaenuii» M.: lpoda.
- Xumus. 8 kinacc. Yuebnuk (aBrop O.C. ['abpuensin).
- Xumus. 9 kinacc. Yuebnuk (aBrop O.C. ['abpuensin).



IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEIMETA
«XUMMUSI» (7-9)
1. JInyHoCTHBIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHON MPOrPAMMBI:

1.®opmupoBanue Poccuiickoil IpakAaHCKOW HIAEHTUYHOCTU (MATPUOTU3M, YBAXKEHUE K
OteuecTBY, K NpPONUIOMY W HACTOSIIEMY MHOTOHAIlMOHAIBHOTO Hapoma Poccum,  4yBCTBO
OTBETCTBEHHOCTH M Jioira niepea PoauHol, uaeHTudukanus ceds B KauecTBe rpaxkaannHa Poccun,
CyObEKTHBHAs 3HAYMMOCTb MCIIOJIB30BaHUS PYCCKOTO S3bIKa M SI3BIKOB Hapoa0B Poccuu, oco3Hanue
U OILYLIEHWE JIMYHOCTHOW CONPUYACTHOCTH CyAb0Oe poccuiickoro Hapoaa). Oco3HaHHUE STHUYECKON
NPUHAAJICKHOCTH, 3HAHUE WCTOPHMM, S3blKa, KYyJIbTYPbl CBOEr0 Hapojaa, CBOEro Kpasi, OCHOB
KyJBTYpPHOI'O Hacienus HaponoB Poccuu u yenoBedecTBa (MICHTUYHOCTbh YEJIOBEKA C POCCUICKON
MHOTI'OHAIIMOHAJILHON KYJIBTYPOH, CONPUYACTHOCTh UCTOPHH HAPOIOB U FOCYJapCTB, HAXOAUBILUXCS
Ha TEPPUTOPUU COBpeMEHHOU Poccum); KynbTHBHPOBAaHUE T'YMAaHHUCTUYECKHUX, TEMOKPATUYECKUX H
TPaJUIMOHHBIX I[EHHOCTEH MHOTOHAIIMOHAJIBHOTO poccuiickoro obmectBa. (Oco3HaHHOE,
YBOKHUTEIFHOE W JOOpPOKENATEIIbHOE OTHOIIEHUE K HCTOPUH, KYJIbTYPE, PEIUTUH, TPaIUIHIM,
sI3bIKaM, IIEHHOCTSIM HapoaoB Poccun u HapooB Mupa.

2. @®opMHpOBaHHE TOTOBHOCTH M CIIOCOOHOCTH OOYy4aroIIMXCsl K CAaMOPA3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHBAIMM K OOYYEHHIO M MO3HAHUIO; TOTOBHOCTh U CHOCOOHOCTh
OCO3HAaHHOMY BBIOOPY M MOCTPOCHMIO JallbHEHIIEH MHANBUIYAIbHOM TpaeKTOpUM 0Opa3oBaHuUs Ha
0a3e OpPUEHTUPOBKM B Mupe mpodeccuil MU MNpo(ecCHOHANBHBIX MPEINOYTEHUH, C Yy4yeToM
YCTOMUYUBBIX TO3HABATEIBHBIX HHTEPECOB.

3 @opMupOBaHHE. PA3BUTOTO MOPAIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEUICHUU
MOpaJILHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMUpPOBAHHE HPABCTBEHHBIX UYBCTB U
HPaBCTBEHHOTO TIOBEICHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM
MOCTYNKaM  (CIIOCOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPUICHCTBOBAHHIO, BEPOTEPIHMOCTb,
YBKUTEIBHOE OTHOIIEHHE K PEIMTHO3HBIM UYyBCTBAaM, B3MUIAJaM JIIOJEH HIM UX OTCYTCTBHUIO;
3HaHUE OCHOBHBIX HOPM MODAaJH, HPAaBCTBEHHBIX, JTYXOBHBIX HJEATOB, XPAaHUMBIX B KYJIbTYPHBIX
TpaJUIMSIX HapoJoB PoccuM, rOTOBHOCTh Ha MX OCHOBE K CO3HATEIbHOMY CaMOOTPAHWYEHUIO B
MOCTYIKAaX, IMOBEJAECHUHU, PACTOUUTEIBHOM IMOTPEOUTENbCTBE: C(HOPMUPOBAHHOCTD IPE/ICTABICHHUM
00 OCHOBaX CBETCKOH 3THUKH, KYJIbTYPHl TPATUIIMOHHBIX PEUTHIA, UX POJIU B PA3BUTHH KYJIbTYPHI U
ucropun Poccum W UeloBeUecTBa, B CTAHOBICHHHM TPAXTAHCKOTO OOIIECTBA M POCCHUHCKOU
rOCyJapCTBEHHOCTH; TOHUMaHNe 3HAYCHHUS HPABCTBEHHOCTH, BEPHI M PEIIUTHU B )KU3HH YEJIOBEKa,
cemMbu u obmectBa). CHopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHUS K YYCHHIO; YBaXXUTEIHHOTO
OTHOILEHHS K TPYAY, HAJIMUUE OIbITA y4acTUsl B COLUAIBHO 3HAYUMOM TpyJie. Oco3HaHWEe 3HAYECHUs
CeMbM B JKU3HHU YeJOBEKa M OOIIeCTBa, NPUHATHE LEHHOCTH CEMEWHOM >KU3HM, YBaXKHUTEIbHOE U
3a00TIMBOE OTHOLIEHUE K YJI€HaM CBOEH CeMbH.

4. ®opMuUpOBaHHME IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH MPAaKTHKH, YYUTBHIBAIOUIETO COLMAIBHOE, KYIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpa.

5.®opMHpOBaHNE OCO3HAHHOTO, YBAXKHUTEIBHOTO W JOOPOXKENATETFHOIO OTHOIICHHS K
JPYroMy 4eJ0BeKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYJIBTYpE, SI3BIKY, Bepe, TPAKIAHCKOM TTO3HITUH.
['oTOBHOCTP W CHOCOOHOCTH BECTH JHAJIOT € JPYTUMH JIIOJBMH M JIOCTUTaTb B HEM
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B3aWMOINIOHMMaHUs (MIeHTU(UKanus cebs Kak MOJHOMPABHOTO CyOBeKTa OOIIEHUS, TOTOBHOCTh K
KOHCTPYUpPOBaHMIO o0Opa3a mapTHepa IO JAUAIOry, TOTOBHOCTh K KOHCTPYHMPOBaHHUIO 00pasa
JOMYCTUMBIX CHOCOOOB JMajora, TOTOBHOCTh K KOHCTPYHMPOBAHMIO IIpoliecca JHuajora Kak
KOHBEHLIMOHUPOBAHMUsSI UHTEPECOB, NPOLEAYP, TOTOBHOCTH U CIOCOOHOCTb K  BEACHHUIO
neperoBopoB). 6. OCBOEHHOCTh COLMATBHBIX HOPM, MPABUJI IOBEIEHUS, PO U GopM COLMATBLHOM
JKU3HU B TPYMIAX U cooOIIecTBax. Y4UacTHe B MIKOJIbHOM CaMOYIIPABICHUN U OOIIECTBEHHOM KU3HU
B IpeJiesiax BO3PACTHBIX KOMIIETEHIMI C Y4ETOM PEerHOHaIbHBIX, STHOKYIbTYPHBIX, COLIMANBHBIX U
SKOHOMHMYECKUX 0COOCHHOCTEH (PopMUpPOBaHUE TOTOBHOCTH K YYaCTHUIO B MIPOLIECCE YIOPSIIOUCHHUS
COLIMAJILHBIX CBA3EH M OTHOLLIEHUI, B KOTOPbIE BKIIOUEHBI M KOTOpbIe (POPMUPYIOT CaMH yJalluecs;
BKJIIOUEHHOCTh B HEINOCPEJCTBEHHOE TIPa)XJaHCKOE y4yacTHE, TOTOBHOCTh Yy4YacTBOBAaTb B
KU3ZHEJESATEIIbHOCTH IIO/IPOCTKOBOIO OOLIECTBEHHOI'O 00BbeIMHEHNS, IIPOJYKTUBHO
B3aMMO/ICHCTBYIOIIETO C COLMAIBHON CPEeloi M COIMAIbHBIMU HHCTUTYTAMU; UICHTU(DUKAIUS ceOs
B KauecTBe CyOBEKTa COLMAIBHBIX MPeoOpa3oBaHUi, OCBOCHHME KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKOM JEATENbHOCTH; HMHTEPHOPHU3AIMS LIEHHOCTeH CO3WAATEIbHOIO OTHOIICHUS K
OKpYXKarollel NeHCTBUTENILHOCTH, LIEGHHOCTEH COIMATbLHOTO TBOPYECTBA, LIEHHOCTU MPOTYKTHUBHOM
OpraHU3alliil COBMECTHOM AEATEeIbHOCTH, CaMOpeaIU3allli B TPYIIE U OpPraHU3alHU, LEHHOCTU
«Ipyroro» Kak paBHONPABHOTO  MapTHepa, (GOpMUPOBAHHWE  KOMIIETEHIMI  aHaIM3a,
NPOCKTHPOBAHUS,  OpPraHW3allMd  JACATENbHOCTH,  pedUieKCMd  W3MEHEHHWH,  CIIOCOOOB
B3aMMOBBITOIHOTO  COTPYAHHMYECTBA, CHOCOOOB  peajau3alii  COOCTBEHHOTO  JIUAEPCKOTO
MOTEHIMANA).

7. ®opMUpOBaHKE LIEHHOCTU 3J0pPOBOr0 M 0Oe30macHOro olpasa >KM3HU; UHTEPUOPU3ALIUS
MPaBUJI MHAMBUAYAIBHOTO U KOJUIEKTUBHOTO OE€30MaCHOTO MOBEICHUS B UPE3BhIYAIHBIX CUTYAIUIX,
YIPOXKAIOIIUX KU3HU U 3J0POBbIO JII0JIeH, MPABUJI MOBEACHHSI Ha TPAHCIIOPTE U HA JOPOTax.

8. PazBuTHE 3CTETHUECKOTO CO3HAHMS Yepe3 OCBOCHUE XY/I0KECTBEHHOT'O HACJIEIUsI HApOI0B
Poccun u mupa, TBOpUECKOW AEATENBHOCTH 3CTETUYECKOTO XapakTepa (CnocOOHOCTh MOHUMATh
XYyJIO’KECTBEHHBIE  TPOM3BEJEHUS,  OTpaXkarollMe  pa3Hble  ATHOKYJIbTYpPHBIE  TPAJAMIIMM;
c(hOpMUPOBAHHOCTh OCHOB XYJIO)KECTBEHHON KYJIbTYphl OOYy4YalOIIMXCS KaKk YacTh WX oOmen
JIYXOBHOM KYJBTYpHI, Kak 0CO0OTO crioco0a MO3HAHUS KU3HU M CPEJICTBA OPTaHMU3AIMN OOIICHMS;
ACTETUYECKOE, SMOILMOHAIBLHO-IIEHHOCTHOE BHJEHUE OKpPY)KAIOIIEr0o MHpa; CIOCOOHOCTh K
OMOLIMOHAIBHO-IICHHOCTHOMY ~ OCBOEHHIO  MHpa, CAMOBBIDAXEHUIO W  OpPHEHTallUM B
XYJ0KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJBTYphl; YBaXEHHE K HCTOPUHU KYJIbTYpHI
cBoero OrtedecTBa, BHIPAXEHHOM B TOM YHCIIe B MOHMMAaHUM KPacoTbl Ye€JIOBEKa; MOTPEOHOCTh B
OOIIEHUHU C XYA0KECTBEHHBIMH HPOM3BEAECHUSAMH, C(HOPMUPOBAHHOCTh AKTUBHOI'O OTHOILEHHS K
TPAJULMIM XYJ0KECTBEHHONW KYJIbTYphl KaK CMBICIOBOM, 3CTETMUECKOW W JIMYHOCTHO-3HAYMMOM
LIEHHOCTH).

9. ®opmHpOBaHUE OCHOB HKOJIOIMUYECKON KYJIbTYphl, COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO DIKOJIOTMYECKOTO MBIIUIEHUS, HaJU4Me OIbITa SKOJIOTMYECKH OpPHUEHTUPOBAHHOM
pedIIeKCUBHO-OIICHOYHON M MPAKTUYECKON AESITENTbHOCTU B )KM3HEHHBIX CUTYalUsiX (TOTOBHOCTbH K
UCCIIEOBAHUIO TIPUPOABI, K 3aHATHSIM CEIbCKOXO3AMCTBEHHBIM TPYAOM, K XYI0)KECTBEHHO-
ACTETUUYECKOMY OTPAKEHUIO NPUPOJIBI, K 3aHATHSAM TYypU3MOM, B TOM YHCIE DKOTYPU3MOM, K
OCYILECTBIICHHUIO MPUPOIOOXPAHHOM J1€ATETEHOCTH).
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2. MeranpeameTHble pe3yJabTaTrhl ocBoenust OOII

MertanpeameTHble pe3ysbTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOIMIMMHCS MEXKIPEIMETHbBIC
NOHSITHS W YHUBEpcalbHbIe  y4eOHble  JEHCTBUS  (pEryNIsATUBHBIC,  TO3HABaTEIIbHEIC,

KOMMYHHUKaTHUBHBIE).

Me:xnpeaMeTHble MOHATHS
YcnoBueM  (GOpPMUPOBAHHS — MEKIPEIMETHBIX  MOHSTHH, TakuX, Kak cucrema, (akr,
3aKOHOMEPHOCTh, ()EHOMEH, aHallu3, CHHTE3 SBIIAETCS OBJAJCHHE OOYYaIOIUMUCS OCHOBAMH
YUTATEIbCKOM KOMIIETEHIIMH, NPUOOpPETeHHE HAaBBIKOB paboThl ¢ HH(pOpMalued, ydacTHe B
MIPOEKTHOI JeATelbHOCTH. B OCHOBHOI 1IKOJIE Ha BcexX mpeamerax OyAeT MmpojoikeHa padboTa Mo
(GOpMHUPOBAHHIO M PA3BUTHIO OCHOB YMTATENbCKOW KommereHIuu. OOydaromuecs OBIAICIOT
YTEHUEM KaK CPEJCTBOM OCYIIECTBJICHHUSI CBOMX JAJbHEHWIINX IJIAHOB: MPOJODKEHUS 00pa3oBaHUs
U caM000pa30BaHUs, OCO3HAHHOTO TUIAHMPOBAHHUS CBOETO aKTYyaJlbHOTO M IMEPCIEKTUBHOIO KpyTra
YTEHUS, B TOM YHCIIE JOCYrOBOTO, TOATOTOBKM K TPYJAOBOH M COLMAIBHON AEATENbHOCTH. Y
BBIITYCKHUKOB OyzAeT chopMHpoBaHa NOTPEOHOCTh B CHUCTEMAaTHYECKOM YTEHHU KaK CpEICTBE
MO3HAHUS MUpa U ce0s B 3TOM MUpPE, FTApMOHHU3AIUU OTHOIICHHM YelloBeKa 1 OOIIECTBa, CO3aHUU
o0pa3a «mmoTpeOHOro Oy IyIIeroy.

[Tpu u3yyeHnn y4eOHBIX MPEIMETOB O0YUYarOIIMecsl YCOBEPIICHCTBYIOT MPUOOpETEHHbIE Ha
NEPBOM YypPOBHE HABBIKM paboThl ¢ uHpopMmanuedl u momnonHaT ux. OHM cMmoryT paboTarh ¢
TEKCTaMH, MPeoO0pPa3OBBIBATE MU MHTEPIPETUPOBATH COACPKAIIYIOCS B HUX WH(OPMAIUIO, B TOM
qruce:

* CHCTEMaTH3UpPOBaTh, COMOCTABINATh, AHAJIM3UPOBATh, 0000IMATh W HHTEPIPETUPOBATH
UHPOPMALINIO, COACPIKANTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIJICIIATH TJIABHYIO M M30BITOYHYIO WH()OPMAIIHUIO, BHITIONHSATH CMBICIIOBOS CBEPTHIBAHHE
BBbIJIETICHHBIX (DAKTOB, MBICIIEH; MPEACTABIATh HHPOPMAIIMIO B CXKATOW cloBecHOU (opme (B BHUE
TJIaHa WU TE3UCOB) U B HAIIISAIHO-CUMBOJHYECKON (hopme (B Buae TabmuUI, rpaduuecKuX CXeM U
JTUarpamm, KapT HOHATUNH — KOHIENTYaIbHBIX TUarpaMm, OOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOHSTH TaOJHUIIbI, CXEMBbI, TUarPaMMbI, TEKCTHI.

B xozxe m3ydeHus Bcex ydeOHBIX MPEAMETOB OOyYarolluecs: MPHUOOPETYT OMBIT MPOEKTHOM
NeATeTLHOCTH Kak o0co0oil  QgopMbl  yuyeOHOM  paboThl, CHOCOOCTBYIOMIEH BOCIHUTAHHIO
CaMOCTOSITCIbHOCTH,  WHUIIMATHBHOCTH,  OTBETCTBCHHOCTH, IOBBINICHUIO  MOTHBAllMd |
3¢ PeKTUBHOCTH y4eOHOW JACATENHHOCTH, B XOJ€ peajlu3alud HCXOJHOTO 3aMbIciia Ha
MPAKTUYECKOM YpOBHE OBJAJICI0OT YMEHHEM BBIOMpATh aJeKBAaTHBIE CTOAIICH 3aqade CpeicTBa,
MPUHUMATH PEIICHUS, B TOM YHCIIE U B CUTyalllsIX HeonmpeaeneHHocTH. OHM MOoTyd4aT BO3MOXHOCTh
pa3BUTh CIIOCOOHOCTh K pa3paboTke HECKOJIbKUX BApHAHTOB PEHICHMI, K MOMCKY HECTaHIapTHBIX
pEeLIeHMI, TOUCKY U OCYIIECTBICHHUIO HanboJiee MPUEMIIEMOT0 PEIIeHUsI.

[lepedeHp KITIOYEBBIX MEXIIPEIMETHBIX TOHATHH ONpeAenseTcs B XOJe pa3padoTKu
OCHOBHOM 00pa3zoBaTeNbHON MpOrpaMMbl OCHOBHOTO 00mmIero oOpa3oBaHus 0Opa30BaTEIbHOMN
OpraHu3alliy B 3aBUCUMOCTH OT MaTepPHaIbHO-TEXHUYECKOTO OCHAIICHUS, Ka[pOBOTO MOTEHIIHANIA,
UCTIOJIB3YEMBIX METOJIOB PabOTHI M 00Pa30BATEIBHBIX TEXHOIOTHIA.



B coorBerctBun ®I'OC OOO BBIAENSAIOTCS TpU TPYNIBl YHUBEPCAIBHBIX Y4EOHBIX
NEUCTBUI: perysITUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATHBHBIC.

PeryasituBubie YY /|

1. VYMeHue CaMOCTOATENBHO OMPENCNATh Ienu OOydeHHUs, CTaBUTh U (OPMYyIUPOBATH
HOBBIC 337]aud B yuyeOe M MO3HABATEJIbHOM NEATEIIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHl CBOEH
MO3HABATENIbHON eaTenbHOCTH. OOyUaroIuUics CMOXKET:

® aHAJIM3MPOBATH CYIIECTBYIOIINE U IUTAHUPOBATH OyAyIre 00pa30BaTeIbHbIC PE3YIIbTAThI;

e yAeHTU(PUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPENEISATh IIaBHYIO IPOOIIEMY;

® BBIJIBUraTh BEPCHM pEHICHHs] MpoOsieMbl, (HOpMyIHpOBaTH THIIOTE3bI, MPEABOCXUINATH
KOHEYHBIN pe3yNbTar;

® CTaBUTHh LIENb JEATEIHLHOCTH HA OCHOBE OMNPEIEIIEHHON MpOoOIeMbl M CYIIECTBYIOIINX
BO3MOKHOCTEI;

e (QopmynupoBaTh yueOHbIE 3aaydl KaK IIard JOCTHKCHHS TIIOCTAaBICHHON IeNu
JESITEIbHOCTH;

e 00OCHOBBHIBATH IEJICBBIC OPUCHTUPHI M IPHOPHUTETHI CCHIIIKAMHU HA IICHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO [TOCIEA0BATEIbHOCTD 111arOB.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBATh IIYTH JOCTHIKCHHS Leleld, B TOM YHUCIIe
anbTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Haunbosee 3(h(eKTHUBHBIE CIIOCOOBI pElIeHHUs Y4eOHBIX U
MO3HABATENbHBIX 33a4. O0yJaromuiics CMOXKET:

e OmpeAensaTh HEOOXOAUMbIE JIEHCTBUE(s]) B COOTBETCTBUU C y4ye€OHON M I0O3HABATEIbHOU
3aJa4ueil U COCTaBIATh AITOPUTM HX BBIMOJTHEHHUS,

e 00OCHOBBIBaTh M OCYHIECTBIATH BBHIOOP HamOoiee 3((EeKTUBHBIX CIOCOOOB pEIICHUS
y4eOHBIX M MO3HABATEIBHBIX 33]1a4;

® OMNpeAensATh/HaXOqUTh, B TOM YHCIE U3 IMPEATOKEHHBIX BapUAHTOB, YCIOBHUS IS
BBITNIOJIHEHUS Y4eOHOM 1 O3HABATEJIbHOM 3aa4u;

e BhHICTpaWBaTh >KM3HEHHBbIC IUIAHBI Ha KpaTKocpouHoe Oyaymiee (3asBiATH IEJeBbIC
OpPUEHTHUPHI, CTABUTh aJICKBATHBIC UM 3aJ[a4d M IMpeiarath JACHCTBHS, yKa3biBas U 00OCHOBHIBAs
JIOTUYECKYIO MOCIIEI0BATEIbHOCTD LIaroB);

e BHIOMpaTh U3 MPEJIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO HMCKATh CPENICTBA/PECypCHI
JUTSI pEIICHUS 3a]1a4K/ TOCTHKEHUS 1IeIIH;

® COCTaBIATh IUTAH  pelIeHHus MnpoOieMbl  (BBIMONHEHHUS TPOEKTa, MPOBEICHUs
HCCIIEIOBAHMS );

® OMNpeAeIATh MOTSHIMAIBHBIC 3aTPYAHCHHS MPH PEIICHUU YYeOHOW W IMO3HaBaTEIhHON
3a/1a4¥l U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS,

® OIHCHIBATH CBOH OMBIT, OPOPMIISS €T0 IS IepeIadu JPYTUM JIFOIIM B BUJIC TEXHOJIOTHU
pelIeHus: MPaKTHYECKUX 3aa4 ONpeaesIeHHOTo KJlacca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYaAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCHTH CBOW JICHCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEsTeNIbHOCTH B MPOIECCEe JOCTHXKEHUS pe3ysbTaTa, OMNPENeNiaTh CIIOCOOBI
JIEHCTBUI B paMKaxX MPEATOoKEHHBIX YCIOBHM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHUCTBUS B

COOTBETCTBUH C U3MEHSIOMICHCS CHTyaHI/IeI‘;I. 06}”{3}0]_]_[1/1171051 CMOXCT.
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® OmpeneNsiTh COBMECTHO C IIEaroroM M CBEPCTHUKAMH KPUTEPHH IIIAHUPYEMBIX
PE3YJIBTaTOB U KPUTEPUH OLIEHKH CBOEH YU4eOHOW AeATeTbHOCTH;

® CHUCTEMAaTHU3UPOBATH (B TOM YHUCIE BHIOMPATh NMPHUOPHUTETHBIC) KPUTEPUH ILIAHHUPYEMBIX
PE3YJIbTATOB U OLICHKH CBOCH JEATEIbHOCTH;

° OT6I/IpaTb HHCTPYMCHTHI JId OLCHHUBAHUSA cBOCH ACATCIIBHOCTH, OCYUICCTBJIATH
CaMOKOHTPOJIb CBOCH JESATEILHOCTH B PAMKaX MPEJIOKEHHBIX YCIOBHH U TpeOOBaHMIA;

¢ OLCHUBATHL CBOIO ACATCIIBHOCTb, APTYMCHTHUPYA HNPUYHUHBI JOCTUXKCHUA HUIIM OTCYTCTBUA
IUIAHUPYEMOTO PE3yJIbTaTa;

® HAXOJIUTh JJOCTATOYHBIE CPEICTBA VISl BHIIOJIHEHHS YUCOHBIX CHCTBUI B M3MEHSIOIICHCS
CUTYaIlUU W/WIIHA TIPH OTCYTCTBUU IUIAHUPYEMOTO PE3YIIbTATA;

e paboTas MO CBOEMY IUIaHy, BHOCUTHh KOPPEKTHUBBI B TEKYIIYIO JIESITEIbHOCTh Ha OCHOBE
aHaJ M3a  W3MECHEHWH  CHTyallud JUIi  TIOJy4eHUS  3aIUIAaHMPOBAHHBIX  XapaKTEPHCTHK
IPOAYKTa/pe3ynbTara;

® YCTaHABIMBATH CBA3b MEXKIYy TIIOJIyYCHHBIMH XapaKTePHUCTHKAMH MpPOAYKTa U
XapaKTepUCTHKAMHU Tpolecca JEATEJFHOCTH M 110 3aBEpIICHHM JEATEIFHOCTH IpelaraTh
U3MEHEHHE XapaKTePUCTUK poLecca JUI NOTYYeHHs YAy4IICHHBIX XapaKTePUCTHK IPOIYKTa;

® CBEpATh CBOM JEHCTBUS C IEIbI0 M, MPHU HEOOXOJUMOCTH, HCIPABISATH ONIMOKH
CaMOCTOSITENBHO.

4. VYMeHHE OLEHHMBATH IPABUIBHOCTH BBIIOJIHEHHS Yy4eOHOH 3amaud, COOCTBEHHBIC
BO3MOXKHOCTH €€ perieHusi. OOy4aronuics CMOXeT:

® ONpeneNsaTh KPUTEPUH NPABUIBHOCTH (KOPPEKTHOCTH) BHITTOJHEHUS YUeOHOM 3a/1a4H;

¢ AHAJIM3UPOBATH U 000CHOBBIBATh IMPUMCHCHHUEC COOTBCTCTBYIOIICTO MHCTPYMCHTAPUA IJIA
BBITIOJIHEHUS y4eOHOH 3a/1a4u;

o CBO6OI{HO I10JIB30BAaTbCA BI)Ipa6OTaHHI)IMI/I KPpUTCPpUAMU OLUCHKH W CAMOOLICHKH, UCXOOA
U3 TeJTM ¥ UMEIOIINXCS CPEJICTB, Pa3iinyasi pe3yJIbTaT v COCOOBI JeHCTBUH;

® OLOCHUBATH IPOAYKT cBOEH ACATCIIBHOCTHU 110 3aJaHHBbIM W/WIA  CaMOCTOSITEILHO
OMMPCACIICHHBIM KPUTCPUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

e 00OCHOBBIBaTh JIOCTUKMMOCTb LI€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

¢ (ukcupoBaTh M aHATM3UPOBATh AMHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bragenue OCHOBaMHM  CaMOKOHTPOJIS, CaMOOLICHKH, MpPUHATHS  pEIICHHH |
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOI 1 mo3HaBaTes1bHOM. OOyUaromuiics CMOXKET:

e Ha0MI0aTh U aHAIW3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEIbHYIO JIEATEIbHOCTh
U JIeATENIbHOCTh IPYTUX 00YyJaroLINXCs B MPOLIECCE B3aUMOIIPOBEPKHU;

® COOTHOCHUTH peajibHbIE U IUIAHUPYEMbIE Pe3yJbTaThl MHAUBHUIYyabHON 00pa3oBaTeabHON
JIeATEILHOCTH U JIeNIaTh BHIBOIBI;

® [IPUHHUMATH pPElIeHUE B Y4eOHOI CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO ONpEeAENsATh NPUYMHBI CBOErO Yyclexa WIM Heycliexa M HaXOJIUTh
CrocoObI BBIXO/a M3 CUTYaIlNH HEYCIIeXa;

® PETPOCIEKTUBHO OIpPENeNATh, KaKue IeHCTBUS MO pelIeHUI0 y4yeOHOM 3amaun WiIu
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napaMeTpsbl ATHX ACHCTBUNA MPUBENU K MOIYUYESHUIO UMEIOIIETOCs MPOAYKTa yI4eOHOH NeITeIbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBbl PETYIALUUA TCUXO(PUZUOIOTUYECKUX/ HMOLMOHAIBHBIX
COCTOSIHMH TSl JOCTHOKEHU 3P deKTa yCroKoeHus (YCTpaHEHUsT SMOITMOHAIBHOW HANPSHKEHHOCTH),
addexra BoccTaHOBIEHUS (OcnabieHUs TNPOSBICHUNM yTomiieHHs), 3(dekra aKTUBH3AIUU
(TIOBBIIIIEHUST ICUXO(U3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbHbIe YV /[

6. VYMeHue ompenensTh TOHATHS, CO3[aBaTh OOOOIIEHUS, yCTaHABIWBATHL aHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSTEIHHO BHIOMpATh OCHOBAHUS W KPUTEPUU IS KiIacCU(DUKAIIHH,
yCTaHABIMBAaTh  IPUYUHHO-CJIEICTBEHHBIE  CBA3M, CTPOUTh  JIOTUYECKOE  PacCYXkJCHUE,
yMO3aK/Iio4eHne (MHAYKTHUBHOE, JEIYKTUBHOE, 10 aHAJIOTMH) U JieNaTh BBIBOABL. OOydaromuiics
CMOXKeT:

® T0/I0MpAaTh CJIOBA, COMOAYMHEHHBIC KIFOUEBOMY CJIOBY, ONMPEICISIONINE €0 MPU3HAKHA U
CBOMCTBA;

® BBLICTPAWBATh JIOTHUECKYIO [IEMTOYKY, COCTOSIIYIO U3 KITFOYEBOTO CJIOBA M COMOTYMHCHHBIX
€My CIIOB;

® BBIICIATH OOMIMI MPU3HAK JBYX WM HECKOJIBKHUX MPEAMETOB WU SBICHUNA U OOBSICHSATH
UX CXOJICTBO;

e 00BEAUHSATH MPEAMETHI U SBICHUS B TPYIIIBI 10 ONPECICHHBIM pU3HaKaM, CPAaBHUBATb,
KJIAaCCU(UITUPOBATH M 00001IaTh (DAKTHI U SIBICHUS;

® BBIICIATH SIBICHUE U3 OOIIETO psAsla IPYTUX SIBICHUM;

® OMpeAeIsATh 00CTOSATENBCTBA, KOTOPHIE MPEAMICCTBOBAIA BO3HUKHOBEHHUIO CBSI3U MEKIY
ABIICHUSIMU, U3 3TUX OOCTOSITENLCTB BBIACNATH OIpPEACSIONINe, CIOCOOHBIE OBITh MPUUMHOM
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CIICIACTBUS SIBICHUI;

® CTPOHTH PACCYXJICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM M OT YaCTHBIX
SBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHTH PACCYXJICHHE HAa OCHOBE CPAaBHEHUS MPEIMETOB U SBJICHHM, BBIICISAS TIPU ITOM
oO11e NpU3HaKy;

® u3Jararh NOJYyYEHHYIO HH(DOPMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIaeMOou 3a/1a4u;

® CaMOCTOSITENIFHO YKa3bIBaTh HA MH(OPMAIIHIO, HYXIAIOIIYIOCS B IPOBEPKE, MpeaIarats u
MPUMEHSITH CIIOCOO MPOBEPKH TIOCTOBEPHOCTU MHPOPMAITUH;

e BepOanM30BaTh SMOIMOHATIHHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SBJICHHS, TIPOIECCHI, CBS3M W OTHOIICHUS, BBIIBISIEMBIE B  XOJIE
MO3HABATENILHON W HCCIEIOBATENIbCKON NIeATENbHOCTH (IPUBOIUTH OOBSICHEHHE C W3MEHEHHEM
dbopMbI TIpeNCTaBICHUS, OOBACHATH, NETANIU3UPYsd WM 0000mIasi; OOBSICHATh C 3aJlaHHOW TOYKHU
3peHus);

e BBHIIBIISITH M HA3bIBaTh PUYUHBI COOBITHS, SIBJICHHS, B TOM YHCJIE BO3MOXKHBIC / HanboJee
BEPOSATHBIE TMPUYUHBI, BO3MOXKHBIE TIOCIEJICTBUS 3a/JlaHHON TMPUYHHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI MPUUNHHO-CIICICTBEHHBIN aHAH3;

e JieNlaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAJIHM3a PAa3HBIX TOUEK 3PCHHS, IMOATBEPXKIAThH
BBIBOJI COOCTBEHHOM apryMeHTallel WIH CaMOCTOSITEIbHO TTOTyYeHHBIMU TAHHBIMHU.

7. YwmeHue Co3aBaTb, MPUMCHATH H Hp606pa30BBIBaTL 3HaKKM M CHMBOIJIbI, MOJCIN H
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CXEMBI ISl peIeHUs] y4eOHBIX U MMO3HABATENbHBIX 331a4. O0YyJatoUHiics CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM MpPEAMET U/UJIH ABICHUE;

® ONpEeneNsiTh JIOTUYECKHE CBA3M MEXAYy NpeAMETaMH H/WIU SBICHUSMH, 0003HA4aTh
JTaHHBIE JIOTUYECKHE CBSA3H C ITIOMOLIBIO 3HAKOB B CXEME;

e co3aaBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/Win SBJICHHUS;

® CTPOUTh MOJEJB/CXEMY Ha OCHOBE YCIIOBHH 3aJaun U/UIIU crioco0a ee perieHus;

e co3JgaBaTh BepOaJbHBbIC, BEIECTBEHHbIE M HMH()OPMAI[MOHHBIE MOJIEJIN C BbIIEICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJs OIpelesieHusl crocoda pelieHus 3ajadd B
COOTBETCTBUU C CUTYyallUEH;

e 1peoOpa3oBbIBATH MOJIEIH C LIEbIO BBISBICHUS OOILMX 3aKOHOB, ONPEIEISIOMUX JaHHYIO
IpEIMETHYIO0 00J1aCTh;

® [IEPEBOJUTH CIOXKHYIO MO COCTaBYy (MHOT'OACHEKTHYIO) MH(GOpPMAIHIO U3 TpaduuecKoro
wir GopMaTM30BaHHOTO (CUMBOJIBHOT'O) IIPEJCTABICHUS B TEKCTOBOE, 1 HA000POT;

® CTPOUTbH CXEMY, aJTOPUTM JACUCTBUS, UCIPABIATh WIM BOCCTAaHABIMBATh HEU3BECTHBIN
paHee aJIrOpUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY MTPUMEHSIETCS AITOPUTM;

® CTPOMTb JI0Ka3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® AHAIM3UPOBATH/PeQIIEKCUPOBATh OMNBIT Pa3pabOTKU U pealu3aluu y4eOHOIo IMpOEKTa,
UCCIIeIOBaHUsl  (TEOPEeTUYECKOro, 3MIIMPUYECKOr0) Ha OCHOBE NPEUIOKEHHOW NpoOIeMHOM
CHUTYAaIlUH, TIOCTABJICHHOH LI W/WIN 33aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ybTaTa.

8. CwmpicnoBoe ureHne. OOyJarOIIHICS CMOXKET:

® HAXOOUTh B TEKCTe TpeOdyemyro HH(popManMi0 (B COOTBETCTBHUM C LEIsIMH CBOEi
JIESATEILHOCTH);

® OpUEHTHPOBATbCA B COJECPKAHUM TEKCTa, IOHMMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHABJIMBAaTh B3aWMOCBS3b ONMCAHHBIX B TEKCTE COOBITUM, IBJICHHM, TPOLIECCOB;

® pPE3IOMUPOBATH TNIABHYIO HJICI0 TEKCTA;

e peoOpa3oBBIBATH TEKCT, «IIEPEBOJS» €ro B JPYryl0 MOJAIbHOCTh, MHTEPIPETUPOBATH
TEKCT  (XYIOKECTBEHHBII M  HEXYJOXXECTBEHHBI —  y4eOHbI, Hay4yHO-NIOMYJSPHBIH,
UH(OPMAIIMOHHBIHN, TeKCT non-fiction);

® KPUTUYECKU OLIEHUBATh COJEpkaHue U (PopMy TEeKCTa.

9. ®opmupoBaHHE M PA3BUTHE JKOJOTUYECKOTO MBINUICHUS, YMEHUE IMPHUMEHSTh €ro B
M03HABATEJIbHON, KOMMYHUKATUBHOM, COIMAIIBHON MPAKTHKE M MPOPECCHOHATBHON OpUEHTAIUH.
OO0y4aroIIHIiCs CMOXKET:

® OIpEAeIATh CBOE OTHOLIEHUE K IPUPOJHON CPELE;

® aHAJIM3UPOBATh BIMSHUE OHKOJOTHYECKUX (DAaKTOPOB HaA Cpeay OOMTaHUS IKUBBIX
OpraHU3MOB;

® TIPOBOAMUTH MPUUMHHBIA U BEPOSATHOCTHBIN aHAJIN3 HKOJIOTUYECKUX CUTYAIIHIA;

® [IPOrHO3UPOBATh M3MEHEHMs] CHUTyallMM IMpU CMEHe JeHCTBUS OAHOro ¢akropa Ha
JercTBHE Ipyroro GakTopa;

® pACHPOCTPAHSITh 3KOJOTMYECKHE 3HAHUS M y4acTBOBAaTb B IIPAKTHUYECKHUX JEJaX IO
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3allUTE OKPYKAIOILEH CPEbl;
e BBIpaXaTh CBOC OTHOUICHHE K IIPUPOJE YEPE3 PUCYHKH, COYMHEHMSI, MOZEIIH, TIPOCKTHHIE
paboTHI.
10. Pa3BuTre MOTMBALIMM K OBJAJCHHUIO KYJIbTYpOHl aKTHUBHOTO MCIOJB30BAHUS CIOBApEN U
JPYTUX MOUCKOBBIX cucTeM. OOyJarouIniicss CMOXKET:
® OIpeneniaTh He0OX0MMbIE KIIIOUEBbIE TIOMCKOBBIE CJIOBA U 3aIPOCHI;
® OCYUIECTBJIATH B3aUMOJIEHUCTBUE C JJIEKTPOHHBIMU IIOMCKOBBIMH CHCTEMaMH,
CJIOBapsIMH;
e (opMHUpOBaTh MHOXXECTBEHHYIO BBIOOPKY M3 MOHMCKOBBIX HCTOYHHUKOB JUIS
00BEKTUBH3ALINY PE3YJIbTATOB MOMCKA;
® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESITENbHOCTHIO.
KommyHukatusubie YY /|
11.  VYMeHue opraHu3oBBIBaTH YyU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIBHOCTD C
yUUTENeM U CBEPCTHUKAMM; pabOTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOAUTh OOILEe pelleHHue U
paspeniate KOH(MIMKTHI Ha OCHOBE COIJACOBAaHMs MO3MLMHA M ydeTa MHTEpecoB; (HOpMyIUpOBaTh,
apryMeHTHpOBATh M OTCTauBaTh cBOe MHEHHE. OOyUaromunicss CMOXKET:
— OHIpEIENsITh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIbHOCTH;
— WIpaTh ONPEIEIIEHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;
— IpPUHUMATh MNO3MLHUI0 COOECEeAHMKA, TTOHUMAsl IO3ULMIO APYroro, pa3jinyaTh B €ro peyu:
MHEHHE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (APIyMEHTHI), (PaKThl; TUIOTE3bl, AKCUOMBI, TEOPUU;
— oIpenensiTh CBOM JEHCTBUS U JIeHCTBHUS MapTHEpA, KOTOpbIE CIHOCOOCTBOBAIM WU
IIPEMSTCTBOBAIN NIPOLYKTUBHOM KOMMYHHKAIIUH;
— CTpPOWTH NO3UTHUBHBIC OTHOILICHUS B IIPOIIECCe YIEOHOH M MMO3HABATEIBHOM NESATEILHOCTH;
— KOPPEKTHO U apryMEHTHPOBAHO OTCTAaWBaTh CBOIO TOYKY 3pEHMS, B JUCKYCCUU YMETh
BBIIBUTaTh ~ KOHTPApryMEHTHI, IMepedpazupoBaTb CBOIO MbICIAb (BJIaJ€HUE MEXAHHU3MOM
HKBUBAJICHTHBIX 3aMEH);
— KpUTHUYECKHM OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpHU3HaBaTh
OMMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
— Mpeularath ajlbTEpHATUBHOE pellleHHe B KOHQJIMKTHOW CUTYyalllu;
— BBIJIEJATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUHU;
— JIoroBapuBaThCcs O TNpaBUJIAaX U BOIpocax s OOCYXKAEHHS B COOTBETCTBHM C
IIOCTaBJICHHOM Mepe/ IPYIIIOi 3a1aueH;
— OpraHu30BbIBaTh Y4eOHOE B3aWMOJEWCTBUE B Tpymnne (ompeAensTb oOlme Ielnu,
pacnpenensaTb poju, T0roBapuBaThbcs Ipyr ¢ APYroM U T. 1.);
— yCTpaHATh B paMKax Juajora paspbiBBl B KOMMYHHKAIMM, OOYCIIOBJIEHHbIE
HENOHUMaHUEM/HENPHUITHEM CO CTOPOHBI COOECeTHHKA 3a7auu, (POPMBI WIH COAEPIKAHUSI TUANOTa.
12. VYMeHue OCO3HAaHHO WCIIOJNIB30BaTh PEUEBBIC CPEACTBA B COOTBETCTBHU C 3aaucit
KOMMYHMKAIMHM JJIs BBIPAKEHUSI CBOMX YYBCTB, MbICIEH W MOTpeOHOCTEH UIsl TUIAaHUPOBAHUS U
pPETyJIILIUA CBOEH JESATENBHOCTH; BIIAJIEHUE YCTHOM M NHCHbMEHHOM pPEUYbI0, MOHOJOTMYECKOU
KOHTEKCTHOU peubto. O0ydarouiics CMOXKET:
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® OmIpenenaTh 3aJady KOMMYHHMKAllUW M B COOTBETCTBUM C HEH OTOMpaTh pedeBble
CPEICTBA;

e OoTOMpaTh M HCIIOJNB30BaTh PEUYEBHIE CPEACTBA B INPOLECCE KOMMYHHMKAIMU C JIPYTUMHU
JFOABMU (JIMAJIOT B Mape, B MaJION TpyIIe U T. [1.);

® MpEJACTaBIATh B YCTHOM WM TNHUCBMEHHOH (hopMe pa3BepHYTHIH IUIaH COOCTBEHHOM
JIeSATEIbHOCTH;

e coOmoAaTh HOPMBI MYOJNMYHON pe4H, perjJaMeHT B MOHOJOI€ M JHUCKYCCHH B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4ei;

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHME (CY)KIEHHME) UM 3allpallliBaTh MHEHHUE IIapTHEpa B
paMKax quaora;

® [PUHMMATh PEIICHUE B XOJI€ IUAJIOra U COIIacOBBIBATh €I0 C COOECETHUKOM;

® (C03[aBaTh IIMCbMEHHBIC KIUIIUPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHI C UCIIOJIB30BAaHUEM
HEOOXO/UMBIX PEUEBBIX CPE/ICTB;

® UCHOJb30BaTh BepOaibHbIE CpPEACTBA (CPEACTBAa JIOTUYECKOW CBSA3HM) JUIS BbIIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

® NCIIOJIb30BATH HeBepOasbHbIE cpencraa WU HarJis1IHbIe MaTepuasl,
MIOJIrOTOBJICHHBIE/OTOOPAHHBIE 1TOJT PYKOBOACTBOM YUUTEIIS;

e JeNaTh OLICHOYHBIN BBIBOJ O JOCTHKEHUH L€ KOMMYHHUKALMU HEMIOCPEACTBEHHO I10CIIE
3aBEpLICHUS] KOMMYHUKATHBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO.

13.  ®opmupoBaHMe ¥ Ppa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH HCIIOJb30BaHUS
MH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuarouuiicss CMOXeT:

® [ICJICHAIIPABICHHO HCKaThb M HCIOJIb30BaTh MH(OPMALMOHHBIE PECYpChl, HEOOXOIUMBbIE
JUTS petIeHnst y4eOHBIX M MPAKTUYECKHX 3a/1a4 ¢ moMotsio cpeacts UKT;

e BbHIOMpaTb, CTPOUTb M MCIIOJIB30BaTh aJ€KBaTHYIO MH(OPMAIMOHHYIO MOJAEIb JJIs
nepeaays CBOMX MBICIEH CpelcTBaMHM €CTECTBEHHBIX M (DOPMANIbHBIX SI3BIKOB B COOTBETCTBUHU C
YCJIIOBUSIMHM KOMMYHUKAIUU;

® BBIICHATh HMH(MOPMAIMOHHBINA AaCHEeKT 3a/auyd, ONEpUpOBaTh JAaHHBIMH, HCIOJIb30BAThH
MOJEJIb PELICHUS 3a1a4H;

® ICIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMU (BKJIIOYas BBIOOp aJIeKBATHBIX 3ajjaue
UHCTPYMEHTAJBHBIX  MPOTpaMMHO-allIapaTHBIX  CPEACTB M CEPBUCOB)  JUId  pELICHUs
MH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX Y4eOHBIX 3a]la4, B TOM YMCJIE: BBIYUCIEHHE, HAalMCaHUe
nuceM, COUYMHEHHH, JOKIa10B, pedepaToB, co3gaHne npe3eHTauui u ap.;

® 1CII0JIb30BaTh HH(OPMAIIHIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3iaBaTb HMHGOPMALMOHHBIE PECYPChl PA3HOTO THUIMA M JJS Pa3HbIX ayJUTOPHil,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUiia THPOPMAIIMOHHOM 6€301acHOCTH.

3. lIpeameTtHbie pe3yabTarbl ocBoeHust OOII

BbInyCKHUK HAy4YuTCH:
® XapaKTepPH30BaTh OCHOBHBIE METOBI IO3HAHUS: HAOII0JCHUE, U3MEPEHHE, SKCTIEPHUMEHT;
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® OIUCHIBAaTh CBOICTBA TBEP/BIX, KHUJKUX, FA3000pa3HBIX BEIIECTB, BBIAEISIS UX
CYIIECTBEHHbIE IPU3HAKHY;

® PpacKpbHIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHATHI «aTOM», «MOJIEKYJay,
«XUMMYECKHUH 3IEMEHT», «IIPOCTOE BELIECTBOY, «CI0KHOE BEIIECTBOY, «BATEHTHOCTHY,
«XMMMYECKasl peaKiys», UCI0JIb3Yysl 3HAKOBYIO CUCTEMY XUMUM;

® DPACKpBIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHONH TEOPUH;

® pasaMyaTh XUMHUYECKUE U (PU3NUECKUE SIBICHUS;

® Ha3bIBaTh XUMHUYECKUE FIEMEHTHI;

® OIpEIEATh COCTAB BEIIECTB MO X HOopMyIaMm;

® OIpeAeATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

® OIpPEIEATh TUIl XUMUYECKUX PEAKIINM;

® Ha3bIBaTh IPU3HAKHU U YCIOBUS NPOTEKAHUSA XUMUUECKUX PEAKIIMA;

® BBIBJIATH IPU3HAKH, CBUICTEILCTBYIONINE O MPOTEKAHNH XUMUYECKON peaKIuy MpH
BBINOJIHEHUM XMMHUYECKOI'O OIIBITA;

® COCTaBIATH (POPMYIIBI OMHAPHBIX COCTUHECHUN;

® COCTaBJIATh YPaBHEHUS XUMHUECKUX PEAKLIUH;

e coOmoaaTh npaBuiIa 6e30MacHON paboTh! IPU MPOBEJEHUH OIIBITOB;

® 110JIb30BaThCS J1a0OPATOPHBIM 000PYAOBAHUEM U TIOCY10M;

® BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB;

® BBIYUCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 0 (popMyJsie CoeIMHEHMS;

® BBIYUCIIATH KOJIMYECTBO, 00BEM UIIM MACCy BEILECTBA 10 KOJIUUYECTBY, 00BEMY, MaCCe
pEareHToB WU MPOJYKTOB pEaKiiH;

® XapakTepHu30BaTh (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOa U
BOJIOPOJIa;

® [I0JIy4aTh, COOMPATH KUCIOPOJ U BOAOPOL;

® pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPOA, BOJIOPO/I;

® pacKpbIBaTh CMBICH 3aKOHA ABOraJpo;

® DPACKpBIBaTh CMBICI MOHATHH «TEIIOBOM 3(h(PEKT peakuny», «MOJISPHBIN 00bEM»;

® XapaKTepH30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA BOJDI;

® PpacKpbIBaTh CMBICH MTOHITHUS «PacTBOPY;

® BBIYHCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEACICHHON MacCOBOM J0JIE€H PACTBOPEHHOI'O BEILIECTBA;

® Ha3bIBaTh COEIMHEHMS U3yYEHHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB;

® XapaKTepH30BaTh PU3UUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIOT, OCHOBAaHUH, COJIEH;

® OIpENEIATh IPUHAJIEKHOCTh BELIECTB K ONPEIEIIEHHOMY KJIaCCy COEAMHEHUI];

® COCTaBJIATH GOPMYJIbI HEOPraHMUYECKUX COCTUHEHUM H3YUEHHBIX KJIACCOB;

® TIPOBOAMTH OIBITHI, MOATBEPHKIAIOIINE XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;
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® pAaCIIO3HABATH OMBITHBIM ITyTEM PACTBOPHI KUCIOT U MIET0YeH 10 M3MEHEHUIO OKPACKH
MHAUKATOPA;

® XapaKTEepPU30BaTh B3aUMOCBS3b MEXKIY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUN;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneesa;

e 00BACHATH GUBNYECKUIN CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpPa XMMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepuojia B nepuoauueckoit cucreme J[.M. Menneneena;

® 0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B
npeJienax MajbIX EPHOI0B U TNIaBHBIX MOATPYIII;

® XapaKTEepPU30BaTh XUMUYECKUE FIEMEHTHI (OT BOJIOPO/Ia O KaJbI[Us) HA OCHOBE UX
MOJIOXKEHUS B repuoanueckoit cucreme [[.1. MenpeneeBa 1 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

® COCTaBJISTh CXEMbl CTPOCHHS aTOMOB MEPBbIX 20 3JIEMEHTOB MEPUOAMUECKON CUCTEMBbI
J.1. Menneneena;

® pacKpbIBaTh CMBICII MMOHATUN: «XUMHYECKAs CBA3bY, «3JEKTPOOTPULIATEILHOCTDY;

® XapaKkTepH30BaTh 3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEUIECTB OT THIA KPUCTAILITUIECKON
peueTKy;

® OMNpeAensaTh BUJ XUMUYECKON CBS3H B HEOPTaHUYECKUX COCTUHEHHSIX;

® U300pakaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PAa3HBIMH BHUIaAMU
XUMHUYECKHUX CBA3EH;

® PaCKpBIBaTh CMBICII MTOHATUN «HOHY, KKATHOHY, «AHUOHY, «AJEKTPOJIUTHIY,
CHEDJICKTPOIHUTHI», «AJICKTPOJIUTHYECKAS TUCCOIUALIUSY, KOKUCIUTEIbY, «CTENEHb OKUCICHUSD)
«BOCCTAHOBHTEIIbY, «OKHCIICHUEY, «BOCCTAHOBIICHUEY;

® ONpENeNsATh CTEIECHb OKUCICHUS aTOMa JIEMEHTa B COCIMHCHUH;

® DPACKpBIBaTh CMBICI TEOPUH AIIEKTPOIUTUUECKON TUCCOIHAIINH;

® COCTaBJISATh YPaBHEHUS JEKTPOIUTHUECKON AUCCOIMAIIMY KUCIIOT, IIeNI0ueH, COoNeii;

® OOBSICHATH CYIIHOCTH IIPOIIECCa AIMEKTPOIUTUUECKON JUCCOIMAIIMN M PEAKITUH HOHHOTO
oOMeHa;

® COCTaBJIATH MOJIHBIE U COKPAIIICHHBIE HOHHBIC YPAaBHEHHUS PEAKIIMK OOMEHa;

® OMpeAensiTh BO3MOKHOCTh MPOTEKAHMsI peakliii HOHHOTO OOMeHa;

® TIPOBOJIUTH PEAKIINH, IOTBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHBIX BEIIECTB;

® ONpEeneNsATh OKUCIUTEIh U BOCCTAHOBUTEIID;

® COCTaBJISATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIny;

e KJIacCUPUIIMPOBATh XUMUUECKHUE PEAKITUHU TI0 PA3IUYHBIM MMPU3HAKAM;

® XapaKTEepPH30BaTh B3aUMOCBS3b MEXKITY COCTABOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJIJIOB,;

® TIPOBOJAUTH OTBITHI MO MOJYICHHUIO, COOUPAHUIO M U3YYCHUIO XUMHUECKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMHaKa;

® pAacCIO3HABATh OMBITHBIM ITyTE€M I'a3000pa3HbIE BEIECTBA: YIIIEKUCIBIN ra3 1 aMMHaK;

® XapaKTEpPHU30BaTh B3aUMOCBSI3h MEXKITY COCTABOM, CTPOCHHUEM U CBOMCTBAMH METAJIJIOB;

® Ha3bIBaTh OPraHUYECKHUE BEIIECTBA MO UX POopMyJie: METaH, ITaH, dTHIIEH, METaHOII,
ATAHOJI, TJIUIIEPUH, YKCYCHAsI KUCII0Ta, AMUHOYKCYCHAsI KHCIIOTa, CTEAPUHOBAS KUCIIOTA, OJIEMHOBAS
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KHCJIOTA, TJII0K03a;

® OILICHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY>KAIOILel Cpeibl Ha OPraHu3M
YeJI0BeKa;

® TPaMOTHO OOpaNIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU

® ONpeeNsATh BO3MOKHOCTh TPOTEKAHUS PEAKIIU HEKOTOPBIX MPE/ICTaBUTENEH
OpPraHWYECKUX BEILECTB C KMUCIOPO0M, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TaJIOT€HAMM.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

® BbIABUI'aTb U HNPOBCPATH IKCIICPUMCHTAJIBHO I'MIIOTE3bI O XUMHUUYCCKHUX CBOMCTBaX
BEIIICCTB HA OCHOBE UX COCTAaBa U CTPOSHUSI, KX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEaKIIUH, O
XapaxkTepe U NPOAYKTaX Pa3IudHbIX XUMUYECKUX PEaKIIUi;

® XapaKTEepHU30BaTh BEILIECTBA I10 COCTABY, CTPOCHHIO U CBOMCTBAM, yCTaHABINBAThH
MPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMU XapaKTCPHUCTUKaMU BCIICCTBA,

® COCTaBJISATh MOJIEKYJISIPHBIC U TIOJHbIE HOHHBIE YPABHEHHUS 10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUAM;

® TIPOrHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSBIIATH OKUCIUTEIbHBIC UIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIICHEH OKHCIEHUS 3JIEMEHTOB, BXOISAIINX B €r0 COCTaB;

® COCTaBJISATh YPaBHEHHS PEaKIIUii, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH MTPEBPALIICHH
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

® BbLIABUI'aTb U HNPOBCPATH SKCIICPUMCHTAJIBHO IT'MIIOTE3bI O PE3YJIbTaTax BO3IICI>1CTBH$I
pa3anyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON peaKinu;

® JNCIIOJIB30BaTh HpI/IO6peT€HHLIe SHAaHUA OJId SKOJOTHYECKU I'PAaMOTHOT'O ITOBCICHUS B
OKpYKaroIlEH Cpese;

® JNCIIOJIB30BaTh HpI/IO6peT€HHLIe KJIIFOYCBBIC KOMIICTCHIIMHA ITPH BBIITOJIHCHHUU ITPOCKTOB U
y4eOHO-UCCIIE0BATENbCKUX 3a/1a4 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIyUYEHUS U pacliO3HABAHUS
BEIIIECTB;

e O0OBEKTHUBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOIECCAX;

® KPUTHYECKH OTHOCUTHCS K TICEBJAOHAYYHOM MH(OpMAaLIUY, HETOOPOCOBECTHOM pEKIaMe B
CpelCTBaX MaccoBOM nH(popmanuy;

® (0CO3HABATh 3HAYEHHUE TEOPETUUECKUX 3HAHUM 110 XUMHH JJIs1 TPAKTUYECKOU
JIeATETbHOCTH YEJIOBEKA;

® (CO3JaBaTb MOACIIHU U CXEMBbI IJId PCIICHUA y‘-Ie6HI>IX U II03HABAaTCJIbHBIX 3aJla4, IIOHUMAaThb
HEOOXOUMOCTh COOTIOZCHUSI IPEANUCAHUHN, TPEATIaraeéMbIX B MHCTPYKIUSAX IO UCTIOIB30BaHUIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.
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OLNEHKA INTPEIJMETHBIX PE3YJIbTATOB OBYYEHUA

Cucrema KOHTPOJISA:
® YUUTEIHCKUN KOHTPOJIb
® CAaMOKOHTPOJIb

¢ B3AUMOKOHTPOJIb

DopMbl KOHTPOJIS:

1) ycTHBI# ompoc;

2) MUChbMEHHBIH OMpPOC:
- CaMOCTOSTEIbHBIC TIPOBEPOUHBIC PA0OTHI, CIICIIUATHHO (HOPMUPYIOIINE CAMOKOHTPOIb U
CaMOOLIEHKY 00YYaIOIIMXCs TIOCIIE OCBOCHUS UMH OTIPE/ICTICHHBIX TEM;
- CaMOCTOSTEIbHBIC, KOHTPOJIbHBIC PAOOTHI, IEMOHCTPUPYIOITUE YMEHUS 00yJaIOITUXCS
MIPUMEHSITh YCBOCHHBIE 110 ONPEICIICHHON TeMe 3HAHUS Ha MPAKTUKE;
3) TeCTOBbIC TUATHOCTUYECCKUE 3a/IaHMUS;
4) rpaduueckue pabOTHI: pUCYHKH, TUATPAMMBI, CXEMBbI, YSPTESIKU H T.JI.
5) nabopaTtopHbie pabOThI, IEMOHCTPUPYIOIINE YMEHHS 00YyYaIOIIMXCS IPUMEHSATh YCBOCHHBIC
3HaHUS 110 ONPEICIICHHON TeMe;
6) paKTUYECKUE padbOThI, IEMOHCTPUPYIOIINE YMEHUS 00YYaOLIUXCS IPUMEHSTh TIOJIY4YCHHBIC
3HAHUS Ha TIPAKTHKE;
7) aAMHHHUCTPATHBHBIC KOHTPOJIBHBIE pA0OTHI, TPOBEPSIONINE YCBOCHHUE 00YIAOIIIMMHUCS
COBOKYITHOCTH TE€M, Pa3JIeJIOB IPOrPaMMBbI, Kypca 0OYUICHHS 3a ONPEICIICHHBIN TIEPHUOI BpEMEHHU
(momyromaue, rox).
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COJEP)KAHUE YYEBHOI'O IPEAMETA «XUMMUSI» (7-9)

B cucreme ecrecTBeHHOHay4HOro oOpa30BaHMs XMMHUs Kak ydeOHBIM MpeAMeT 3aHHMMaeT Ba)KHOE MECTO B IMO3HAHMU 3aKOHOB IPUPOIbI,
(bopMHpPOBaHUN HAYYHOH KapTHHBI MHUpPA, CO3/IaHUM OCHOBBI XMMHYECKHX 3HAHUH, HEOOXOIUMBIX AJISi TIOBCEHEBHOW KHU3HH, HABBIKOB 3/J0POBOTO U
0€30MacHOTO ISl YeNIOBEeKa U OKpY KaloIIel ero cpesl 00pasa *KHU3HH, a TAK)KE B BOCIUTAHUHU SKOJIOTUYECKON KYIbTYPHI.

YcnemHocTh U3ydeHHsi XUMHUH CBsi3aHa C OBJIAJIGHUEM XUMHUYECKUM SI3BIKOM, COOJIOJEHMEM TpaBuil 0e30macHOi paboThl MPU BBINOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, OCO3HAHUEM MHOTIOUYMCIICHHBIX CBA3EH XMMHUU C IPYTUMHU IIpEAMETAMU HIKOJIBHOIO Kypca.

[Tporpamma BkJItOYaeT B ce0sl OCHOBBI HEOPraHMYECKOW M OpraHMYecKod XuMuu. ['J1aBHOM maeell mporpammsl sIBIsETCSA CO3AaHuEe 0a30BOro
KOMIIJIEKCa OIOPHBIX 3HAaHUH 110 XUMHHU, BBIPAKEHHBIX B (POpPME, COOTBETCTBYIOIEH BO3pacTy 00y4aromuxcs.

B conepxaHuM TaHHOIO Kypca IPEJCTABJICHBI OCHOBOIOIAralOIUe XUMAYECKUE TEOPETUUECKNUE 3HAHUS, BKJIFOYAIOINE U3YUYEHUE COCTaBa U
CTPOCHMS BELIECTB, 3aBUCHMOCTH HX CBOWCTB OT CTPOEHHs, NPOTHO3UPOBAHHE CBOMCTB BEILECTB, UCCIIENOBAaHME 3aKOHOMEPHOCTEM XMMHYECKUX
MIPEBPALICHUM U IyTEH YIPABJICHHS UMH B LEJSAX [TOJIYYEHUS BEILECTB U MaTEPUAIOB.

TeopeTnyeckyr0 OCHOBY HM3Y4YEHUS HEOPraHMYECKOW XHMMHHM COCTABJISICT aTOMHO-MOJEKYJsApHOE ydeHue, llepmoamueckuit 3akon J[.U.
MeneneeBa ¢ KpaTKUMU CBEICHUSIMHU O CTPOCHUU aTOMA, BUJIaX XMMHUYECKOM CBS3H, 3aKOHOMEPHOCTAX IIPOTEKaHUSA XUMUYECKUX PEAKIUH.

B wm3ydenum Kypca 3HauMTENbHAs POJIb OTBOAMTCS XHMHUYECKOMY AIKCIEPUMEHTY: MPOBEICHHIO NMPAKTHUYECKUX M JabOpaTOpHBIX padorT,
OIMCAHMIO PE3YyIbTaTOB YUEHUUECKOT0 SKCIIEPUMEHTA, COOIIOJCHUIO HOPM U IIPaBUiI 0€30MacHoN paboThl B XUMUYECKOH 1a00paToOpHH.

Peanuzanus naHHOM mporpammbl B mpolecce 00ydeHMs MO3BOJIUT OOY4YaroIIMMCSl YCBOUTH KJIFOUEBbIE XUMHUYECKUE KOMIIETEHIMH U MOHSThH
POJIb ¥ 3HAYE€HHE XUMHHU CPEIU APYTUX HAYK O IPUPOJE.

N3zyuenne mpeamera «XuMus» B 4yacTh (OPMHUPOBAHMS y OOYHAIOUIMXCS HAYYHOTO MHPOBO33PEHMS, OCBOCHMs OOIICHAayYHBIX METOJIOB
(HabnoeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBaHKE), OCBOCHHSI TPAKTUYECKOT0 MPUMEHEHHs] HayYHbIX 3HAaHHH OCHOBAHO Ha MEXIPEAMETHbIX
cBsa3six ¢ npeameramu: «buonorus», «l['eorpadus», «ctopus», «Jlureparypa», «MaremaTuka», «OCHOBbI 0€30IAaCHOCTH >KHU3HENEATEIBHOCTHY,
«Pycckuii s13b1k», «DU3nKa», « IKOJIOTUN).

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Tpenmer xumun. Tena u BemiectBa. OCHOBHBIE METO/blI MO3HAHWA: HAOIIOJEHUE, U3MEPEHUE, HKCIEepUMEHT. PU3NyecKue U XUMHUYECKHUE
sBieHus. Yucteie BemecTBa U cMmecH. CrocoObl pasneneHusi cmeceil. Atom. Morekyna. XUMHUYECKUN 3J€MEHT. 3HAKM XMMHYECKUX DJIEMEHTOB.
[IpocTeie U cnoXKHBIE BellecTBa. BageHTHOCTh. 3aKOH MOCTOSHCTBA COCTaBa BelllecTBAa. Xumuueckue popmyisl. MHaekcel. OTHOCUTENbHAS aTOMHAS U
MOJIEKYJIsIpHass Macchl. MaccoBast 10J1s1 XMMHUYECKOTO 3JIEMEHTA B COEJUHEHMHM. 3aKOH COXPAHEHHUS MAacChl BELIECTB. XUMHYECKHE YPaBHEHMS.
KoadduunenTsl. YcnoBus u mpu3Haku NPOTEKaHU XUMUYECKUX peakiuii. Mosb — elMHHIIa KOJIMYecTBa BemlecTBa. MossipHas Macca.



Kucaopoa. Bonopon

Kucnopon — xumuueckuii snemMeHT W npoctoe BemectBo. O30H. CocraB Bo3ayxa. Pu3nyeckue M XMMHYECKUE CBOMCTBA KHUCIOpPOAA.
[Tony4yenue u npumeHneHue kuciaopoga. TemnoBoit 3¢ ekt xumuueckux peaxiuid. IlonsTHe 00 3K30- M PHAOTEPMHUYECKHX peakuusx. Bomopon —
XUMHAYECKHH 3JIEMEHT M MPOCTOe BemecTBo. Pusnueckue M XMMUYECKHE CBOWCTBa Bogopoxa. Ilomydenue Bomopoaa B nabopatopun. Ilomydenue
BOJIOpOJia B MpoMbIIUIeHHOCTH. [IpuMeHenne Bomoposaa. 3akoH ABoraapo. MomspHblii 00beM razoB. KauecTBeHHBIE peakiMM Ha ra3000pa3HbIe
BemiecTBa (KUCIopo1, BOJA0po). OObeMHbBIE OTHOIIIEHUS Ta30B MPH XUMUYECKUX PEAKITHIX.

Bona. PacTBopbl

Bona B npupone. Kpyrosopor Boabl B npupoje. dusndyeckne 1 XMMHYECKHE CBOMCTBA BOABL. PacTBOpbl. PacTBOpHMOCTH BELIECTB B BOJE.
Konuenrpanus pactBopoB. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

OCHOBHBIE KJIaCChI HEOPraHMYECKUX COeIMHEHUI

Oxcunpl. Kmaccudukamms. Homenknarypa. @usudeckne CBOWCTBA OKCHIIOB. XMMHYECKHE CBOWMCTBAa OKCHIOB. [lomydeHue M mpuMeHEHHE
okcunoB. OcnoBanus. Knaccudukamus. Homenknarypa. ®dusumdeckue cBoiicTBa ocHoBaHuil. [lomydeHue ocHOBaHMl. XHMMHUYECKHE CBOWCTBA
ocHoBaHui. Peaknus Hefitpammuzanuu. Kucnorel. Knaccudukanus. Homenkmnarypa. @usndeckue cBoiictBa kKucioT.lloydenre u mpuMeHeHHE KUCIIOT.
XuMu4eckue cBOicTBa KUCIOT. MHaukaTopel. MI3MEeHEeHHe OKpacKu WHAMKATOPOB B pasimmyHbiX cpenax. Comum. Kmaccupukanms. Homenknatypa.
®uznueckue cpoicTBa cose. llonmydenne u npumeHeHue cosiedl. XHUMHYECKUE CBOWMCTBa coseil. ['eHeTmueckas CBsA3b MEXIy Kiaccamu
Heopranuyeckux coeauHeHuit. [IpoGnema 0e30MacHOrO MCMONB30BAHMS BEIIECTB U XMMHUYECKHX pPEaKIMii B MOBCEAHEBHOW >KM3HHU. TOKCHUHBIE,
TOpPIOYKE U B3PBIBOONIACHBIE BEILIECTBA. BBITOBAsI XUMHUECKasi TPAMOTHOCTb.

Crtpoenue atoma. [leproanueckuii 3aK0H M MePUOANYECKas cucTeMa XuMu4eckux djiemenToB .M. MenaeneeBa

CrpoeHue aroma: spo, dHepreTudeckuil yposeHb. CocTaB szpa aToMa: NPOTOHBI, HEUTpoHbsl. M3oromsl. Ilepuogmueckuit 3akon J[.H.
MenneneeBa. Ilepuonuueckas cucrema xumudeckux dsieMeHToB [[.M. MenpaeneeBa. du3myeckuid CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa
XMMHUYECKOI'0 3JIEMEHTa, HOMEpa TPYIIbI U Neproja Nepuoandeckoi cucteMbl. CTpOeHHE IHEPreTUYECKUX YPOBHEN aTOMOB MepBBIX 20 XUMHUYECKUX
a7eMEeHTOB nepuoanueckoi cuctemsl .M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB aTOMOB XMMUUYECKHUX JIEMEHTOB M UX COCIUHEHHUHN Ha
OCHOBE IMOJIOKEeHUsI B iepuoauyeckoit cucteme .M. MenneneeBa u ctpoenus aroma. 3Hauenue [lepuoaudeckoro 3akona /.M. Menpeneena.

Crpoenne BemecTB. XUMHYECKAs CBA3b

ONEKTPOOTPULIATEIBHOCTh aTOMOB XMUMHYECKHX 3JeMEHTOB. KoBajeHTHas XUMHUYECKas CBA3b: HeENOJsipHas W mnosspHasd. llonsatue o
BOJIOPOJIHOM CBSI3M M €€ BIUSHUM Ha (pU3Muyeckue CBOWCTBA BELIECTB Ha mpuMepe Bojabl. MoHHas cBs3b. Mertaminyeckas CBsi3b. THIBI
KPUCTANIMYECKUX PELIETOK (aToMHas, MOJIEKYJsIpHas, WOHHAas, MeTaulMyeckas). 3aBHCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT THIIA
KPHUCTAJUTMYECKOMN PEIIETKH.

XuMHYecKHe peakunu
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[ToHsiTHE O CKOPOCTHM XHMMHUYECKOW peakuuu. DaKTOphI, BIMSIOIMIME HAa CKOPOCTh XUMHUYECKOW peakuuu. lloHsiTHe O Kartaiu3arope.
Knaccudukanus XuMHUYECKUX peakuil MO pa3jiMyHbIM MPU3HAKAM: YUCIY U COCTABY UCXOIHBIX M IOJTYYCHHBIX BEIIECTB; MU3MEHEHUIO CTEleHEel
OKHCJICHUSI aTOMOB XHMHYECKUX DJIEMEHTOB; IIOIVIOUICHUIO WJM BBIJCICHUIO HHEPTUU. ODJEKTPOJUTHYECKAas JUCCOLMAIMSA. OJEKTPOJIUTHI M
HeatekTponuThl. Mouel. KaTnoHbl U aHWOHBI. Peakiuu MOHHOTO OOMEHA. YCJIOBUS MPOTEKAHHS PEAKIMH MOHHOTO OOMEHa. DIEKTPOIUTHYECKAs
JUCCOIMAIsl KUCIIOT, enouei u coneit. Crenenb okucienus. OnpenencHue CTENEeHN OKUCICHUs aTOMOB XMMUYECKUX AJIEMEHTOB B COCIMHEHUSIX.
Oxkucnurens. BocctanoButesnb. CylHOCT OKUCIUTENHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

Hemeranasbl 1V — VI rpynn u ux coeuHeHust

[TonokeHrne HEMETaIOB B MEpUOANYECKOM cucteme xumuyeckux anemeHToB JI.M. MenneneeBa. O0miue cBoiicTBa HeMeTaioB. ['amoreHsi:
¢busznueckue U xumuyeckue cBoiicTBa. CoelMHEHHUs TajOreHOB: XJIOPOBOJOPOJ, XJIOPOBOAOpOAHas kuciora u ee conu. Cepa: Qusmueckue u
XUMHUecKkue cBoicTBa. COeAMHEHUS CEPhI: CEPOBOIOPOA, CyIb(huUIbl, OKCHIbI cepbl. CepHas, CEpHUCTas M CEPOBOJOPOHAS KUCIOTHI U MX COJIH.
A3ot: ¢usnyeckue u XuMuueckue cporictBa. Ammmuak. Comm ammonwms. Okcuasl a3oTa. A30THas kuciora u ee conmu. Docdop: duzmueckue u
xumuaeckue cBoictBa. Coenuuenust ¢pocdopa: okcua dochopa (V), oprodhochopHas kuciora U ee Coau. Yriaepoa: (pU3U4IecKrue U XUMHUCCKHE
CBOWCTBa. AJUIOTpOIIUS yriiepoaa: anmas, rpadur, kapoun, gpymiepenst. Coequnenus yriepoaa: okcuasl yriepoaa (II) u (IV), yronpHast kuciora u ee
conu. KpeMHUI 1 ero CoOeIMHEHUS.

Metaibl M X COeIMHEHHS

[TonokeHrne MeTayuIoB B MEPUOIUYECKON cucTeMe Xumudeckux anemeHToB [I.M. MenneneeBa. Metamisl B MpUpoAe U 00IIME CIIOCOOBI MX
nonyueHus. OOmue ¢uznyeckue cBoicTBa MeTawioB. OOIIMEe XMMHUYECKHE CBOMCTBA METAJUIOB: PEaKIMH C HEMETalJlaMU, KHCIOTaMH, COJISIMU.
DNEKTPOXUMHUECKUI psf HampsbkeHud MertamnoB. [llenounbie Metamnsl U ux coeauHeHus. lllemouHo3eMenbHbIE METAIBl M UX COCAMHEHHUS.
AmoMuHui. AMPOTEpHOCTh OKCUAA U THAPOKcUAa antoMuHus. JKenezo. CoelnHEHUs Kelle3a U UX CBOWCTBA: OKCUIBI, TUAPOKCUIBI U conu xene3a (11
u ).

IlepBoHauya/ibHbIE CBeIeHUS 00 OPraHUYeCKHX BelllecTBaxX

[lepBoHavanbHBIE CBEACHHUS O CTPOCHUM OPTaHUYECKUX BEIIECTB. YTJIEBOJIOPOIBI: METaH, 3TaH, ATWICH. VICTOYHUKH YTIEeBOAOPOJIOB:
MPUPOJHBIN Ta3, HePTh, yrosub. Kucmopoacomepxkaiire COCIUHEHHS: CIUPTHI (METaHOJ, JTAaHOJ, TJIMIIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHas
KHCIIOTa, aMUHOYKCYCHAsI KHCIIOTa, CTEapUHOBAasi M OJIEMHOBAsl KUCJIOTHI). buonoruuecku BakHbIE BEHIECTBA: KHUPHI, TIIOK03a, OENKU. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOILIEN Cpe/ibl U €ro MOCIIEICTBUS.

Tunsl pacyeTHbIX 3a1a4:

1. Brruncnenme MaccoBoil 10JIM XMMHUYECKOTO dJIeMeHTa 1Mo GopMyIie COSTUHEHUS.

VYcranoBneHue mpocteiiei GopMyITbl BEMIECTBA IO MACCOBBIM JIOJISIM XUMUYECKHUX JIEMEHTOB.
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2. Boruncnenuss mo XMMHYECKUM YpaBHEHHUSM KOJMYECTBA, 00beMa, Macchl BEIECTBA MO KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
MIPOJYKTOB PEAKIIH.

3. Pacuer MaccoBo#i 071 paCTBOPEHHOT'O BEILLIECTBA B PACTBOPE.

IIpumepHBbIe TEMBI IPAKTHYECKUX PaldoT:

1. JIaboparopHoe oOopyroBaHKE U TpHeMbl oOpamieHust ¢ HuM. [IpaBuna 6e30macHoil paboThl B XUMHUYECKON J1a00paTopuu.
2. OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIH.

3. [Ipu3Haky MpOTEKaHNU XUMUYECKHUX PEAKIIHM.

4 [TosydyeHne Kucaopoa U U3y4eHHE €ro CBOMCTB.

5 ITosrydyeHne Bonopoaa v U3y4eHHE €r0 CBOUCTB.

6. [Ipurorosnenue pacTBOPOB € ONPEAEICHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA.

7 Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX COSTUHEHUI.
8 Peakuuu nonHoro ooMeHa.

9 KauecTBeHHBIE peakIi Ha HOHBI B pacTBOPE.

10.  IlomydeHue aMMuaka M U3y4€HHUE €r0 CBOWCTB.

11.  IlomydeHue yriaeKucioro ra3a U U3y4yeHHe ero CBOMCTB.

12. Pemrenue skcnepumenTanbHbix 3aaa4 1o teme «Hemeramnel IV — VII rpynn u ux coennHeHHin».

13. Pemrenue SKCHECPUMCHTAIBHBIX 3aJJa4 I10 TEMC «MeTasnbel U UX COCONHCHU)).

COIEPKAHUE KYPCA XUMMUHU B 8 KJIACCE (aBt. I'abpuensin O.C.)
BBenenue

HpCHMeT XUMHH. MeToAsl MO3HAaHUS B XHUMUM: Ha6J'II-OI[€HI/IG, OKCIICPUMCHT, MOZACIIMPOBAHUC. HcTOUHUMKN XUMHUYECKOM I/IH(i)OpMaHI/II/I, €C
MOJIYYCHHEC, aHaJIN3 U MPEACTABIICHHUEC PE3YJIbTATOB.

IloHsTHE O XUMHUYECKOM DJIEMEHTE U (I)opMax €T0 CYIICCTBOBAHUS: CBOGOI[HLIX aTOMax, MPOCTHIX U CIIOXKHBIX BCHICCTBAX.

HpeBpaH_ICHI/ISI BCIICCTB. Ot1innune XUMHUYECKHUX pCaKI_II/Iﬁ OoT (1)1/1314%01(1/1)( siBIIeHU#. POJIb XMMUM B KHU3HHM YeIOBEKa. XCMO(I)I/IHI/IH u XCMO(I)O6I/I}I.
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Kpatkue cBeneHrs U3 UCTOPUHM BOZHUKHOBEHHUS M Pa3BUTUS XUMHUU. POJb OTE€UEeCTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKOW HAyKU — pabOThI
M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menaeneena.

XuUMHUYECKasi CHMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB U MPOUCXOXKIACHUE UX Ha3BaHWW. Xumudeckue GopMyibl. MHIEKCH U KO3 PUITUEHTHI.
OTHocuTeNnbHBIE aTOMHAsi U MOJIEKYJspHas Macchl. [IpoBeneHne pacdeToB MacCOBOM JOJM XMMHYECKOI'O 3JIEMEHTa B BELIECTBE HAa OCHOBE €r0

bopmyIbI.

[lepuonuueckas cucremMa XxuMudeckux siemeHToB J[. V. MenneneeBa, ee CTpyKTypa: Maible M OOJbIINE MEPUOJBI, TPYHIBI U TMOATPYIIIIHI.
[lepuonnueckas cucrema Kak ClpaBOYHOE 1OCOOME I OIYUYEHUS CBEIEHUHM 0 XUMUUYECKUX 3JIEMEHTaX.

Jemoncrpanuu. Monenu (mapoctepkHeBble U Crioapta — bpurie0a) pasiuyHbIX NPOCTBIX M CIOXKHBIX BemiecTB. Komneknus CTeKIsIHHOM
XUMHYecKol mocyzabl. Kosulekuus marepuanoB M M3A€IMH M3 HUX Ha OCHOBE allOMHHMA. B3anmoneiicTBue mpamopa ¢ KHUCIOTOM M ITOMYTHEHHE
U3BECTKOBON BOJIBL.

JlabopaTopublie onbIThl. 1. CpaBHEHHE CBOMCTB TBEP/BIX KPUCTAIUIMUECKUX BELIECTB M pacTBOPOB. 2. CpaBHEHHE CKOPOCTU HUCIAPEHMS BOJIBI,
OJICKOJIOHA ¥ TUJIOBOTO CIIUPTA ¢ (GHIBTPOBAIBHON OyMaru.

Tema 1. AToMbI XUMHYECKHX 3JIEMEHTOB

ATOMBI KaK (hopMa CyIIECTBOBAHHS XMMHUUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEICHHUSI O CTPOSHHUH aTOMOB. JloKa3aTelbCTBa CIOKHOCTH CTPOCHHS aTOMOB.
Omneitel Pesepdopna. Ilnanerapuas Mozaenb CTpoeHHs aroMa.

CocTaB aTOMHBIX si7Iep: IPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS aTOMHAs Macca. B3auMoCBA3b MOHATHI «TIPOTOH», «HEHUTPOH», «OTHOCHUTEIbHAS ATOMHAs
Macca.

W3meHeHune yncna mpoToHOB B spe aToMa — 00pa30BaHNUE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

W3menenne yncna HEMTPOHOB B siape aTomMa — oOpa3oBaHue M30TONOB. COBPEMEHHOE ONpeNesieHue MOHSITHS «XMMHUYECKUM 3yieMeHT». M30Tonbl Kak
Pa3HOBUAHOCTH aTOMOB OZJHOIO XMMHUUYECKOT'O 3JIEMEHTA.

OnekTpoHsl. CTpOEHHE AIEKTPOHHBIX YPOBHEW AaTOMOB XMMUYECKHX MIEMEHTOB MaJIbIX IEpUOOB. I [oHATHE O 3aBEPIIIEHHOM 2JIEKTPOHHOM YPOBHE.

[Tepuoauueckas cucrema xuMudeckux sremenToB [l Y. MenneneeBa u ctpoeHue aroMOB — (PM3UUECKHIA CMBICT TTOPSAKOBOTO HOMEpaA JIeMEeHTa, HoMepa
TPYIHIIbI, HOMEpPA NepHO/Ia.

V3mMeHeHMe Yucia 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHYECKOI'O 3JIeMeHTa — 0Opa3oBaHHE MOJIOXKUTEIbHBIX U OTPHLATENBHBIX

HOHOB. I/IOHBI, O6pa3OBaHHBIC aToOMaMH MCTaJllIOB 1 HEMCTAJIJIOB. HpI/I‘-II/IHLI M3MEHEHM METAJUIMYECKUX 1 HEMETAININUSCKUX CBOMCTB B nepruoJax v rpy1max.
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O6pazoBanne OnHapHBIX coeauHeHud. [lonsTe 00 MoHHOM cBsi3u. CxeMbl 00pa3oBaHMs MOHHOW CBS3UM. B3anMojelcTBHE aTOMOB 3JI€MEHTOB-HEMETAIIIOB
MEXIy co00i — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BEIIECTB.

KoBanieHTHast HENOJISIPHAS XUMHUYECKas! CBsI3b. DJIEKTPOHHBIE M CTPYKTYPHBIE (POPMYIIBL.

BzaumopieiicTBie aTOMOB HEMETAUIOB MEXTY CO00H — 0Opa3oBaHWE OWHAPHBIX COSMMHEHHH HEMETAUIOB. DJIEKTPOOTPUIATEILHOCTh. KoBaneHTHas
nosspHas cBs3b. [IOHSTHE O BAaJEHTHOCTH KaK CBOWMCTBE aTOMOB OOpa3OBbIBaTh KOBAJIECHTHbIE Xumuueckue cBszu. CoctaBieHue (opmyn OWHApPHBIX
COeTMHEHMH 10 BaJIeHTHOCTH. HaxoxkieHne BaieHTHOCTH 110 (hopMysie OMHAPHOTO COEMHEHUSL.

BzanmozeiicTBre aTOMOB METAJLIOB MEXITY COO0M — 00pa30BaHNE METAUTMIECKUX KPUCTALIOB. [IoHATHE O METaJUTIYECKOH CBS3H.

JleMoHcTpauuu. Moieny aroMOB XUMUYECKUX 371eMeHToB. [lepruoanyeckas cucrema xumudeckux sneMentoB 1. M. MenzeneeBa (pasnudnbie GOpMBI).

JlaGopaTopHble onbIThbl. 3. MojenupoBaHie MNPUHIMIIA JEHCTBUS CKAHUPYIOIIETO MUKpOockoma. 4. M3rotoBieHue mojeneid MOJEKyn OWHApHBIX

COETUHEHUH.

Tema 2. IIpocTbie BemecTBa

[Tonoxxenne MeTaioB U HEMETAIOB B lepuoanueckoi cucreme xumudyeckux sneMeHtoB /. 1. Mengeneesa. BaxxHelmume npocThie BEMIECTBA —
MeTaJlIbl (Kene30, amlOMUHUHN, KalblWii, MAarHUN, HATpUH, kanuii). O0ure Gpusndeckre CBONCTBA METAILIOB.

Baxkneiiimue mpocTeie BellleCcTBa-HEMETasllbl, 0Opa30BaHHbIE aTOMaMH KHUCIOPOJa, BOJAOpOJa, a30Ta, cepbl, ¢ocdopa, yriaepona. Momekyibl
MIPOCTHIX BEIIECTB-HEMETAIJIOB — BOJIOPOAA, KUCIOPO/1a, a30Ta, rajoreHoB. OTHOCUTENbHAS MOJIEKYJIIpHas Macca.

CnocoOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K 0Opa30BaHUIO HECKOJBKHUX MPOCTHIX BEIIECTB — AJUIOTPONUS. AJUIOTPONHBbIE MOAN(PUKALUU
Kucnopona, pocdopa, ooBa. Meraminyeckue 1 HEMETaNIMYECKUE CBOMCTBA IPOCTHIX BellecTB. OTHOCUTENBHOCTh 3TOTO MOHATHS.

UYucno ABoraapo. KonnuectBo BemtectBa. Monbs. MomnsipHast Macca. MosnsipHblif 00beM Tra3000pa3HbIX BemlecTB. KpaTHble elMHUIBI U3MEPEHUS
KOJIMYCCTBA BCUIECCTBA — MUJJIMMOJIb U KWJIOMOJIb, MUJUIMMOJIAPHASA U KUJIOMOJIApHAsA MAacCChl BCIICCTBA, MI/IJ'IJ'II/IMOJ'IﬂpHI:Jﬁ u KI/IJ'IOMOJ'IflpHI)II\/JI 00BEMBI
ra3000pa3HbBIX BEIICCTB.

Pacuyets! ¢ ncnonb30BaHUEM MOHITHH «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBII 00bEeM ra30B», «UUCI0 ABOTAIPO.

demoncrpauuu. [lomyduenne o3ona. OOpasibsl 0eroro u ceporo 0JioBa, 0eraoro u kKpacHoro ¢ocdopa. Hekoropsie MeTayibl 1 HEMETaUIbl C

KOJIM4YeCTBOM BemiecTBa 1 Mosib. MomnsipHbIit 00beM ra3000pa3HbIX BEIIECTB.
JlaGoparopHbie onbIThI. 5. O3HAKOMJIEHHE C KOJUIEKIIHUEN MeTasuioB. 6. O3HaKOMJIEHHE C KOJUICKIIME HEMETAJIIOB.

Tema 3. CoenHeHU S XUMHYECKUX IJIEMEHTOB
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Crenenp okuciaeHusa. CpaBHEHHE CTENIEHU OKUCIIEHUS M BaleHTHOCTH. OnpeaeseHue CTENeHN OKUCIECHHS IEMEHTOB B OMHAPHBIX COCTUHEHHUSX.
CocraBnenue Gopmys OMHAPHBIX COCTMHEHUM, OOIINIA CITOCO0 UX HA3BaHHM.

BunapHbIie COeIMHEHUSI METAIJIOB U HEMETAJIJIOB: OKCHIBI, XJIOPHIBL, Cynb(u bl U np. CocTaBiieHue ux Gpopmyi.

bunapHble cOoelMHEHUS HEMETAJIOB: OKCHJIbl, JIETyYHE€ BOJOPOAHBIE COECIUHEHMS, MX COCTaB M Ha3BaHuA. lIpencraBuTenu OKCUIIOB: BOAA,
YIJIEKUCIBIN Ta3, HeralieHas u3BecTb. [IpeacTaBuTenu neTy4nx BOJIOPOAHBIX COEMHEHUI: XJIOPOBOIOPO U aMMUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHMs. PacTBopumocTh ocHOoBaHMi B Boje. llpencraButenu mienodeil: TMIPOKCHIbI HATpUs, KaJlus U KaJlbLMs.
IToHATHE 06 MHAMKATOPAX U KAUECTBEHHBIX PEAKLIUAX.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccupukanus kuciot. [IpencraBureny KUcioT: cepHas, cosisgHasi, a3oTHas. [loHATHe 0 mIKane KUCIOTHOCTH
(kana pH). U3MeHeHnne okpacku HHAUKATOPOB.

Conu Kak IpoM3BOJHBIE KUCIOT U OCHOBaHMM, UX COCTaB M HaszBaHus. PacTBopumocTh coisielt B Boje. [IpencraBurenu cosei: XjaopuJ HaTpus,
KapOoHat u GocdaT KaIbIHs.

AMop@dHbBIE U KPUCTAJUINYECKUE BEIIECTBA.

Me:xMoeKyspHble B3aUMOAEHCTBHS. TUIIBI KpUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIIOB KPUCTAINIMYECKUX PEIIETOK.

YucTele BemecTBa U cMecu. [IpuMeps! )KUIKNX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YMCTHIX BEIIECTB U cMecei. VX cocTas.

MaccoBast 1 00beMHasi 10JIM KOMIIOHEHTa cMecHu. PacueTsl, CBS3aHHbIE C CIOIb30BAHUEM IOHATHS «IOJIS».

Jemoncrpanuu. OOpa3lbl OKCUAOB, KUCIOT, OCHOBaHMHW W cojei. Mojenu KpUCTAIMUECKUX DPELIETOK XJIOpHAa HaTpus, ajamasa, OKCHIa
yriepoaa (IV). KucnotHo-1ieno4Hble HHAMKATOPBI, U3MEHEHHE MX OKPAacKH B PA3JIMYHBIX cpelax. YHHMBEpPCAJbHBbIH MHIUKATOP U M3MEHEHHUE €ro
OKpacku B pa3inuHbIX cpenax. [lkana pH.

JlaGopaTopHsble onbIThl. 7. O3HaKOMJIEHHE C KOJUIeKLMelH okcuaoB. 8. O3HaKoMIIeHHE cO CBOMCTBaMU ammuaka. 9. KauecTBeHHas peakuus Ha
yraekuciasii ra3. 10. Onpenenenve pH pacTBopoB KUCIOTHL, 1ienoun U Boabl. 11. Onpenenenne pH n1MMOHHOTO U sI0JJ0UHOTO COKOB Ha Cpe3e IUIO/0B.
12. O3nakomieHue ¢ kKoyekuuen cone. 13. O3HakOMJIEHHE C KOJUIEKIMEH BEIIECTB C pa3HbIM TUIIOM KPHCTAJUIMYECKOMW pemieTku. M3rorosnenue
Mojiefiel KpucTainyeckux pemerok. 14. O3nakomieHue ¢ 00pa3LoM ropHOi MOpobl.

Tema 4. I/I3MeHeHI/Iﬂ, MPOUCXOAALIHE C BEHIECCTBAMM

IlonsTue SIBJICHI/Iﬁ, CBA3aHHBIX C UBMCHCHUAMU, TPOUCXOAAINIUMHA C BCIICCTBOM.

ﬂBJ’IeHI/I}I, CBA3AHHLIC C USMCHCHUCM KPHUCTANIMYCCKOTO CTPOCHUA BCHICCTBA IMPU IMOCTOSAHHOM €ro COCTaBC, (I)I/I3I/I‘-ICCKI/IG sBIeHHUA. OU3NIECKUE
SABJICHUS B XUMUU: TUCTHUIIIIINUSA, KPUCTAJUIN3AllUA, BBIIIAPUBAHUC U BO3I'OHKA BCIICCTB, (I)I/IJ'ILTpOBaHI/IC n L[eHTpI/I(I)yTI/IpOBaHI/IC.

ﬂBJ’IeHI/I}I, CBA3AaHHBIC C HU3MCHCHHUCM COCTaBa BCIHICCTBA, XUMHWYCCKUC PCAKIHU. HpI/ISHaKI/I U YCJIOBHA HNPOTCKAHUA XUMHYCCKUX peaKHHﬁ.
BI)I}IGJ'IeHI/Ie TCIJIOTEI K CBETA — PCAKIIUU I'OPCHU. Ilonsatue 06 3x30- U OHAOTCPMUYCCKUX PCAKIHAX.
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3aKOH COXpaHEHHUs MAacChl BEIIECTB. XMMHUYECKHE YpaBHEHHUs. 3HAUCHUE MHACKCOB W Kod(hdumumeHToB. CocTaBieHHE YpaBHEHUH XUMHUYECKHUX
peaKkuid.

PacueTsl Mo XUMHUYECKUM ypaBHEHHSM. PemieHne 3agay Ha HaXOXJIEHUE KOJIMYECTBA, MACChl MM 00BbEMa MPOAYKTa PEAKIMU 1O KOJIHYECTBY,
Macce Wi 00beMy UCXOTHOTO BellecTBa. PacyeTsl ¢ MCTIONb30BaHUEM TTOHITHUS «I0JIs», KOT/Ia HCXOAHOE BEUIECTBO JIAaHO B BUE PacTBOpA C 3aJlaHHON
MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA UIIU CONEPKUT ONPEIACICHHYIO OO IIPUMECEH.

Peakuuu pasnoxenus. Ilpeacrasinenne o ckopoctu xumuyeckux peakunil. Katanuszatopsl. ®epmentol. Peakiiuu coequnenus. Katanutnueckue u
HEKaTAJIMTUYECKUE PEaKLMu, oOpaTHMble M HeoOpaTUMble peakiuu. Peaknuu 3amemieHus. Psj akTUBHOCTM METaJUIOB, €rO MCIIOJIb30BaHHE MJIS
IIPOrHO3MPOBAHUS BO3MOXKHOCTH ITPOTEKAHUS PEAKIMA MEXKIYy METAUIAMHM U KUCJIOTaMH, PEaKLM BBITECHEHUS OJHMX METaUIOB U3 PACTBOPOB HX
cosiel ApyrumMu MeTajutaMu. Peakuun oomeHa. Peakuuu HeTpanuzanuu. Y cioBUs IPOTEKaHUs peaklnii OOMEeHa B pacTBOPAX /10 KOHIIA.

Tunsl XUMHUYECKUX peakuil Ha IPUMEPE CBOMCTB BOIbI. Peakuus pa3nokKeHHs — JIEKTpOJIM3 BOAbl. Peaknuu coenvHEHHs — B3aUMOJEHCTBUE
BOJIbI C OKCUJAMH METAJUIOB U HEMETAJJIOB. Y CJIOBHE B3aWMOAEUCTBUS OKCHUJIOB METAJUIOB U HEMETAJIOB ¢ BoAoM. [loHsiTue «ruapokcupl». Peakuuu
3aMeIIeHUs — B3aUMOJICHCTBHE BOJIBI C MeTAIIaMH. Peakin oOMeHa — THApPOIIN3 BEIIECTB.

JemoncTpauuu. [Ipumepsl ¢Gu3nuecKHx SBJICHHWW: a) IUIaBJIeHUE napaduHa; 0)BO3roHKa Wojxa Wik OCH30HHOM KHCJIOTHI; B) PAacTBOPCHHUE
OKpAIIEHHBIX CoJiel; T') Mudy3ust TYIIUCTHIX BEUIECTB C TOPSINEH JaMIIOUYKA HakaluBaHUsA. [IpuMepbl XUMUYECKUX SIBICHUI: a) TOPEHHE MarHus,
docdopa; 0) B3aumopeiicTBHE CONSHON KHCIOTBI C MPaMOpPOM WM MeloM; B) monydenue rugapokcuna meau (II); r) pacTBopeHHe MOIy4EHHOTO
TMJIPOKCUAA B KHCIOTax; 1) B3aumozelctBue okcuga meau (II) ¢ cepHoil kucioToil mpu HarpeBaHuM; €) pas3jIoKEHUE MEepMaHraHara Kaius; XK)
pasiiokeHue NepoKCcHia BOJOpOoa C TIOMOIIbIO JUOKCHAAa MapraHila U Katanas3bl KapTodes Ui MOPKOBH; 3) B3aUMOAEHUCTBIE pa30aBIEeHHBIX KUCIOT
C METaJUIaMHU.

JlabopaTopHusblie onbIThl. 15. [IpokanuBanue Menu B IIaMeHH CIUPTOBKU. 16. 3amemenue menu B pactsope xinopuzaa meau (II) xenezom.

IIpakTukym 1. IIpocreiimme onepanuu ¢ BemecTBOM

1. IlpaBmia TexHuMkHM Oe3omacHOCTH INpH paboTe B XMMUYeckoM KkaOuHere. [Ipuembl oOpalieHus ¢ J1aOOpaTOpHBIM OOOPYHOBaHHEM MU
HarpeBartelbHbIMU NprOopamu. 2. HabmoqeHus 3a U3MEHEHUSIMH, TPOUCXOISAIIMMU C TOPALIEH CBEYOH, U UX ONMMCaHUe (JOMAIIHUM SKCIIEPUMEHT). 3.
AHanu3 oYBbl U BOJBI (AoMaIIHUM skciepuMenT). 4. [IpusHaku xuMudeckux peakuuit. 5. [Ipuroronenue pacTBopa caxapa M pacdeT ero MacCcoBOil
JI0JIU B pacTBOPE.

Tema 5. PacTtBopenue. PactBopbl. CBOMCTBA pPAaCTBOPOB 3JICKTPOJHMTOB
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PactBopenue kak ¢u3mko-xumuueckuii mpouecc. IlonsTie o ruaparax u Kpucraoruaparax. PactBopumocts. KpuBbele pacTBOpUMOCTH Kak
MOJIETb 3aBUCUMOCTH PacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIleparypbl. HachlllieHHbIE, HEHACBIIEHHBIE U MEPECHILICHHBIE PACTBOPBL. 3JHAUECHUE
PacTBOPOB JUIS IPUPOJBI U CEIBCKOIO XO34MCTBA.

[Tonatne 00 3NEKTPOIUTUYECKON AUCCOLUUAIMU. OJIEKTPOJIUTBI U HEDJICKTPOIUTH. MeEXaHW3M JMCCOLMAIUH 3JIEKTPOJIUTOB C Pa3IMYHBIM
XxapakTepoM cBsi3u. CTENeHb AEKTPOIUTHIECKON qucconnanui. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DIEKTPOIMTHUECKON Aucconnanyu. Flonnsle ypaBHeHus peakiuii. Peakiimu odMeHa, naymue 10 KOHIA.

Krnaccudukanus nOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukamus. Juccornumanus KUCIOT M MX CBOIMCTBa B CBETE€ TEOPUHU SJICKTPOIUTHUYECKOW Iucconanvu. MoJeKyispHble U
HMOHHBIE YpaBHEHMs peakuuil. BzanMonelicTBue KUCIOT ¢ MeTallIaMU. DJIEKTPOXUMUYECKUH psAJl HAIPSDKEHUH MeTailioB. B3aumoaeincTBue KUcioT ¢
OKCHJaMU METAJUIOB. B3aummonelcTBUE KHUCIOT C OCHOBAHMSMHU — peaklMs HeuTpain3auuu. B3aumonencTBue KHUCIOT ¢ coiisiMM. Mcnosb3oBanue
TaOJIUIIB PACTBOPUMOCTH ISl XapAKTEPUCTUKNA XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux kiaccupukauus. Jlucconuanusi OCHOBAaHUNM U MX CBOMCTBAa B CBETE TEOPHM 3JIEKTPOIMTUUYECKOMN nuccounanuu. Bzanmonelicteue
OCHOBaHUM ¢ coisiMu. Vcnonb3oBaHue TaOIMIIbI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHMU. B3aumopeiicTBue menouei ¢
OKCHJIaMU HEMETAJUIOB.

Comnm, ux AUCCOLMAIIMS U CBOMCTBA B CBETE TEOPHH AJIEKTPOIUTHUESCKON qucconuanuu. BzaumoaeiictBue coseil ¢ MetaiaMu, 0COOCHHOCTH 3THX
peaknwmii. BzaumoneiictBue coneli ¢ conmsimu. VMicnonp3oBanue TabIHMIIBI pACTBOPUMOCTH JIJISl XapPAKTEPUCTHUKU XUMHUECKUX CBOMCTB COJICH.

O06001menne cBeeHni 00 OKCHIaX, X KIaCCU(UKAIIMN U CBOMCTBAX.

I'eneTnueckue psasl MeTauia 1 HeMetauia. ['eHeTnyeckas CBsi3b MEKy KJacCaMU HEOPTraHUYECKHUX BEIECTB.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OmnpeneneHne CTENEHENW OKHUCIEHUS NI 3JEMEHTOB, OOpa3yIoLIMX BelIecTBa Pa3HBbIX KilaccoB. Peakiuy MOHHOrO oOMEHa W OKHUCIUTENIbHO-
BOCCTaHOBUTENbHBIE peakiiu. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE.

CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOT0 OanaHca.

CBolicTBa MPOCTBHIX BEILIECTB — METAJIOB M HEMETAJNIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

JemMoHcTpanuu. VcnbeiTaHne BEIIECTB U MX PAacTBOPOB Ha 3JIEKTPONPOBOJHOCTB. 3aBHCHUMOCTBH IEKTPOINPOBOAHOCTH YKCYCHOM KHCIOTBHI OT
KOHIIEHTpaluy. J[BHKeHHE OKpalICHHBIX MOHOB B AJIEKTPUYECKOM TIosie. B3anmozelcTBre IMHKA ¢ Cepoid, CONITHON KHCI0TOH, Xinopuaom menu (11).
I'openne marnus. BzaumoneiictBue XJIOPHON U CEPOBOJOPOIHON BOJIBI.

JlabopaTopHublie onbIThl. 17. B3aumonelicTBue pacTBOpoB XJOpuAa HaTpus U HUTpaTa cepeOpa. 18. IlomyueHne HepacTBOPUMOTrO THAPOKCUAA U
B3aUMOJICUCTBHE €ro ¢ kuciaortamu. 19. BzaumopnelictBue KucCIOT ¢ ocHoBaHusaMu. 20. B3auMopaeiicTBHE KHUCIOT C OKCHIAMH MeTauioB. 21.
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Bs3auMoeiicTBue KHUCIOT ¢ MeTaiaMu. 22. B3auMoaelcTBre KUCIOT ¢ coiisIMU. 23. B3anMoaelicTBUe Iieioue ¢ kucinotamu. 24. B3auMmonenicTeue
eJo4Ye ¢ OKCHJaMHU HeMmeTauioB. 25. BiaumojeilctBue mienode ¢ coisimu. 26. IlonmydeHne W CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. 27.
BzaunMmoneiicTBHe OCHOBHBIX OKCHAOB C KUcJIOoTaMmu. 28. B3auMonelicTBMe OCHOBHBIX OKCHJIOB ¢ BOAoH. 29. B3auMonelicTBUe KHUCIOTHBIX OKCHUIIOB C
menouamu. 30. B3auMoeiicTBiue KUCIOTHBIX OKCHIOB ¢ Bojou. 31. B3aumopelicTBre coneil ¢ kuciaoTtaMu. 32. B3auMoeicTBrEe CONCH ¢ IS0 YaMU.
33. BzaumopelictBue coneil ¢ conaMmu. 34. BzaumozeiicTBre pacTBOPOB COJIEN C METAJUIAMM.

IIpakTukym 2. CBoiicTBa pacCTBOPOB 3JIEKTPOJINTOB

1. Monnble peakiuu. 2. YCIOBUS TEUEHHS XMMHYECKUX DPEAKIMN MEXIYy pacTBOpaMH 3JIEKTPOJIUTOB 10 KoHIA. 3. CBOMCTBAa KHCIOT,
OCHOBaHMH, OKCUJIOB U coJieil. 4. PenieHue s3KCriepuMeHTaIbHbIX 3a/1a4.

COJAEPKAHUE KYPCA XUMHUMU B 9 KJIACCE (aBt. I'adpuensn O.C.)

BBenenue. Oﬁlllaﬂ XAPaKTEePUCTUKA XUMHYECCKHUX 3JICMCHTOB
H XUMHYECCKHUX peaKHI/Iﬁ

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucrema xuMmuieckux emeHToB Jl. 1. MeHeneeBa B cBeTe yueHHUsI O CTpOeHUU aToma. VX 3HaueHue.
XapakTepHucTuKa 3JIeMEHTa 10 €ro noyioxkeHuto B [lepuonnyeckoii cucreme xumudeckux snemeHToB Jl. . Menneneesa. CBoiicTBa OKCHI0B, KUCJIOT,
OCHOBaHUH U COJIEH B CBETE TEOPHUM DJIEKTPOJUTHYECKON JUCCOLMALMHU U INPOLIECCOB OKUCICHUS-BOCCTAHOBIECHUS. ['eHETHUECKHE psAJIbl METAIUIA U
HeMmeTaia. XapakTepuCcTUKa XUMHUYECKOT0 3JI€MEHTa M0 KMCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEAMHEHHH.

[ToHATHE O mMEpexoIHBIX 3MeMeHTax. AMGOTEPHOCTb. ['€HEeTHUYECKHH psi MepexoAHOro 3neMeHTa. AMQOTEpHblE OKCHIbI U THUAPOKCHIBL.
XUMHYECKask OpraHu3alys Npupoasl. XumMudeckue peakuu. CKopocTb XMMU4eCcKor peakuu. KaranuzaTopsl 1 KaTtaaus.

JlabopaTopubie onbIThl. 1. Ilomyuenue ruapokcuia IMHKAa U HCCIIENOBaHUE €ro CBOMCTB. 2. MogaenupoBanue noctpoeHus llepnoanueckon
cuctemol [. 1. MenzaeneeBa. 3. 3amerienue xene3oM Meau B pacTBope cynbdarta meau (I1). 4. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEakluud OT
MPUPOJABl pEarupyrolluX BEIIECTB Ha IpPUMEpPE B3aUMOJIEHCTBUS KHUCIOT C MeTajulaMd. 5. 3aBHUCHMOCTb CKOPOCTH XMMHMUYECKOH peakluud OT
KOHIEHTPALlUK pearupyrolix BEIIECTB Ha MPUMEpe B3aUMOJEHCTBUS IIMHKA C COJITHOM KHCIOTOW pPa3IMYyHOW KOHIEHTpauuu. 6. 3aBUCUMOCTH
CKOPOCTH XUMHYECKON peaklMH OT IJIOLIAJN CONPUKOCHOBEHUS PEearupyrolux BeulecTB. 7. MoaenupoBaHue «KUISIIEro clos». 8. 3aBUCHUMOCTh
CKOPOCTH XHMHYECKOH peakIuu OT TeMIepaTypbl pearupyroliux BelIecTB Ha mpumepe BzaumojeictBus okcuna menu (II) ¢ pactBopom cepHoit
KHUCJIOTHI PAa3IMYHOM TemmepaTypbl. 9. PasnoxkeHue mnepokcuaa Bojaopoja ¢ momomibio okcuaa Mapranna (IV). 10. O6napyxeHue kaTtanassl B
MUILEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOIEHCTBHSI KMCIOT C METaJUIaMU YPOTPOIIMHOM.
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Tema 1. MeTaibl

[Tonoxenne meramioB B llepuoanueckoi cucreme xumuyeckux anemeHToB J[. . MenneneeBa. MeTtaminueckas KpUCTaJUIMYECKAsl pELIETKA U
MeTajuIndecKas XuMudeckast cBsa3b. O0ume pusnueckue cBoiicTBa metamioB. CriaBbl, HX CBOWCTBA U 3HaYeHHE. XUMUYECKUE CBOMCTBA METAJIOB KaK
BOCCTAHOBHUTEJIEH, a TAK)KE€ B CBETE UX IOJIOKEHHS B JIEKTPOXMMUYECKOM pSAY HANpsbKeHUH MetaiioB. Kopposusi MeTamioB U criocoObl OOpbOEI ¢
Heil. Merasel B mpupoze. Oo1ire cnocoObl UX MOTydeHHs.

OO0masi XxapaKTepuCTHKA IIeJOYHBIX MeTa/ioB. Meramnsl B mpupoae. OOmme crnocoObl ux momydeHus. Ctpoenue atomos. Lllenounsie
METaJuIbl — IPOCThIE BelllecTBa. BakHelne coenHeHusl EeJIOYHbIX METaNIOB — OKCHU/bL, TUAPOKCHUBI U COJH (XJIOPUABI, KapOOHAThI, Cylb(aTsl,
HUTPAThl), UX CBOMCTBA U IPUMEHEHNE B HApOIHOM Xo3diicTBe. Kanuiiubie yno0peHus.

O0mas xapakrepucTUKa 3jeMeHTOB rjaBHoM moarpynnbl II rpymmbl. Ctpoenue aromoB. lllenodyHo3emenbHbIE METaIbl — MPOCTHIE
BellecTBa. BaxkHele COoeMHEHUs ILEI0YHO3EMEIbHBIX METAJUIOB — OKCH[Ibl, TUAPOKCHIBI U COJU (XJIOpUABI, KapOOHATHI, HUTPATHI, CYIb(aThl,
docdatsl), UX CBOIICTBA M MPUMEHEHHE B HAPOJIHOM XO3SHCTBE.

Amomunnii. Ctpoenne aroma, GpU3HUYECKHEe M XMMUYECKHE CBOMCTBA MPOCTOro BemecTBa. COeTUHEHUS aIOMUHHS — OKCHJI M TUAPOKCHI, UX
amgoTtepHblii Xxapaktep. Baxxneiue conu antomunus. [IpuMeHeHne amOMUHUS U €r0 COEAMHEHUH.

JKesezo. CTpoenue atoma, (pU3NIECKHe U XUMUYECKHE CBOMCTBA MPOCTOro BemecTsa. I enetndeckue paasl Fe? u Fe**. Baxneiimue comu xenesa.
3HaueHuE JKeJe3a U ero COeAUHEHNN U1 IPUPOIBI U HAPOJHOTO XO35ICTBa.

Jemoncrpanuu. OOpa3ibl MEIOYHBIX U IIET0YHO3EeMENbHBIX MeTaioB. O0pa3iibl ciiaBoB. B3anMoeiictBue HaTpus, JIMTUS U KaJIBLUS C BOJOH.
BiaumopeiicTBue HaTpus U MarHusi ¢ KUCIopoAoM. Bzanmopeiicteue metaios ¢ HemeTtaamu. [lonydenue runpokcunos xxenesa (I11) u (1ID).

JlabopaTopHublie onbIThl. 12. B3aumoaeicTBiue pacTBOPOB KUCIIOT U cojiel ¢ MeTtayuiaMu. 13. O3HakoMmiieHue ¢ pyaamu kenes3a. 14. OxkpammBanue
IJIAMEHH COJIAIMH LIEJIOUYHBIX MeTauioB. 15. [lonydyenne ruapokcuaa KaJlblius U HCCiIel0BaHUE ero cBOMCTB. 16. Ilomyuenune ruapokcnia amtoMUHUSA U
uccienoBaHue ero cBoicts. 17. BzaumonelictBue xene3a ¢ consaHoi kucinoTtod. 18. Iomyuenue ruapokcugos xkenesa (1) u (III) u uzyuenue mx
CBOMCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJLIOB M UX COeIMHEHUI

1. OcymiecTBieHre EMOYKH XUMUYECKHUX TpeBpamienuii. 2. [lomydenrne u cBOWCTBA COSUHEHUN METAIOB. 3. DKCIEpPUMEHTAIBHBIC 3a7a4l 110
pPAacIIO3HAaBaHUIO U MOJIYYEHUIO COEAMHEHUI METAJUIOB.
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Tema 3. HemeTa/Lbl

OO01mas xapakTepuCTHKa HEMETaIOB: TojioskeHue B [lepuoanueckoit cucreme xumuueckux 3nemerToB J1. . MenneneeBa, 0COOEHHOCTH CTPOSHUS
aTOMOB, 3JIEKTpOOTpULIATeNbHOCTh (D0) Kak Mepa «HeMeTauMuHOCTHY, pan D0. Kpucramimueckoe CTpOCHHE HEMETANIOB — MPOCTHIX BEILECTB.
Annorponus. ®usnueckue cBoiicTtBa HeMeTaI0B. OTHOCUTEIBHOCTD MOHATHH «METAIUD» U «HEMETAILI.

Bopopoa. Ilonoxenue Bomopona B Ilepuonuueckoit cucreme xumuueckux 3iemeHtoB J[. M. MenneneeBa. CTpoeHue aromMa U MOJIEKYIBI.
du3nyecKkrue U XMMUYECKHUE CBOICTBA BOJOPO/Ia, €T0 MOIYYEHHE U IPUMEHEHUE.

Bona. Ctpoenmne monekynbl. BomoponHas Xxumuueckas cBsi3b. Du3nuecKkne CBONCTBA BOABL. AHOMAIWU CBOWCTB BOABL [ HApoduiIbHBIE U
ruapodoOHbIe BelecTBa. XHWMHUYECKHE CBOWCTBa BOIbL. KpyroBopoT Boasl B mpupone. Bomoouncrtka. Aspauus Boabl. BbITOBBIE (QHIBTPEHI.
MunepanbHble BOAbL. JJUCTHIIIIMpOBaHHAs BOJIA, €€ MOJIy4€HUE U IPUMEHEHUE.

O0mas xapakrepucTuka rajoreHoB. CtpoeHue atoMmoB. [IpocThie BelecTBa M OCHOBHBIE COEIUHEHMS TaJIOTEHOB, UX cBoiicTBa. Kpartkue
CBeleHHs 0 XJope, Opome, prope u Hoxe. [IpumMeHeHne raloreHoB U UX COSIMHEHH B HAPOTHOM XO35HCTBE.

Cepa. CtpoeHue atoma, ajuIOTpONUs, CBOMCTBA M IpuMeHeHHe pomOuueckor cepbl. Oxcunbl cepsl (IV) u (VI), ux momydeHue, cBONCTBa U
npuMmenenue. CepHasi KUCIIOTA U €€ COJIM, UX IPUMEHEHHE B HApOJHOM x03s1iicTBe. [Ipon3BOICTBO CEpHON KUCIOTHI.

A3ot1. CTpoeHue aromMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIECTBA. AMMHAK, CTPOSHUE, CBOMCTBA, MOTy4YeHue U npuMeHeHue. Coiam aMMOHUS, UX
coiictBa u npumenenue. Oxcuael azota (1) u (IV). AzoTHas kucnorta, ee cBoiicTBa U npuMeHeHue. HuTparel 1 HUTpUTHI, Tpo0JIeMa UX COAEpKAHUS B
CEeITbCKOXO035HICTBEHHOW POAYKIIMH. A30THBIE yI0OPEHUSI.

Docdop. CtpoeHue atoma, alIOTPONHs, CBOMCTBA O6enoro u kpacHoro docdopa, ux npumeHenue. OcHOBHBIE coeMHEHUs: okcual Gocdopa (V) u
oprodocdopnas kucnorta, hpocharsl. DochopHbie yanoOpeHusi.

Yraepoa. CtpoeHnue aroma, ajioTponusi, cBoiictBa Moaudukanuii, npumenenune. Oxcuasl yriaepona (II) u (IV), ux cBoiicTBa U nmpUMEHEHUE.
Kap6oHaTsl: KalbLUT, COAa, MOTAIll, UX 3HAYEHHUE B IPUPOJIE U )KU3HH YEIOBEKA.

Kpemuuii. CtpoeHue aToMa, KpUCTaJUIMUECKUN KPEMHHUI, ero cBoiicTBa u npumeHenue. Okcun kpemuus (IV), ero npupoHble pa3HOBUIHOCTH.
Cunukatel. 3HaUe€HUE COEAMHEHUN KpEMHUS B )KUBOM M HEXKUBOI npupoze. [IoHsATHE 0 CHIIMKAaTHON NMPOMBIIIIEHHOCTH.

JemoncTpanun. O0Opasipl raloreHoB — MPOCTHIX BelecTB. B3aumoeiicTBuE raloreHoB ¢ HaTpUeEM, C aJloMUHuEM. BoiTecHeHHe xjiopoM OpoMa
WK 0o/1a U3 pacTBOPOB MX CoJield. B3anmoeicTBre ceprl ¢ MeTaaiaMu, BOJOPOJIOM M KUCIOPOI0oM. B3auMoieiicTBre KOHUEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ Menpto. [lornomenne yriem pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccraHoBieHue menu u3 ee okcuga yriiem. OOpasibl NPUPOIHBIX
COCIMHEHHI XJIopa, cephl, Gocdopa, yriepoaa, kpemMuus. OOpa3ipl BaXHEHITUX ISl HAPOJHOTO XO3SMCTBA Cyib()aToB, HUTPATOB, KapOOHATOB,
dbocdaros. O6pasIel CTEKIa, KEPAMUKH, IIEMEHTA.
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JlabopaTopHuslie onbIThl. 19. Ilonyuenue u pacnoznaBanue Bogopoja. 20. MccnenoBanre noBEpXHOCTHOTO HaTsKeHuUs BoAbl. 21. PacTBopeHue
NepMaHraHaTa KaJldsi UM MEeTHOTO Kyropoca B Boje. 22. ['mapartanus o6e3BoxkeHHOTo cyibdara meau (II). 23. M3roToBieHne rumcoBoro oTneyarka.
24. O3HaKkOMJICHHE C KOJUIEKLIHEH OBITOBBIX (uibTpoB. 25. O3HAKOMIIEHHE C COCTaBOM MHUHEpalbHOW Boabl. 26. KadecTBeHHass peakuusi Ha
raoreHua-uoHsel. 27. [lonydenue u pacrno3HaBanue kuciaopona. 28. I'opeHue cepsl Ha Bo3ayxe U B kuciopoje. 29. CpoiicTBa pa30aBIeHHONW CEpHOM
kuciotsl. 30. M3ydenue cBoiictB ammuaka. 31. PacnosnaBanue coseit ammonust. 32. CBoiicTBa pa30aBieHHON a30THOM KUCHOTHL. 33. B3aumoaencTeue
KOHIIEHTPUPOBAHHOHN a30THOW KHUCIOTHI ¢ Meb10. 34. ['operne gochopa Ha Bozayxe u B kucnopose. 35. PacnosnaBanne gocdaro. 36. 'openue yris
B kuciopone. 37. IlomyueHue yrojapbHOM KHCIOTBI M H3ydeHHe ee cBoiicTB. 38. Ilepexon kapOonaToB B ruapokapOoHatbl. 39. Paznoxenue
runpokapOonara Harpus. 40. [lonydeHne KpeMHEBOM KHCIOTHI M M3YYEHUE €€ CBOUCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeJMHEeHHMII HEMeTALJI0B

1. Pewmenue skcnepuMeHTanbHbIX 3afau 1o Teme «lloarpynna ramoreHoB». 2.Pemienue skcnepuMeHTalbHbIX 3a7ad no teme «lloarpymnma
Kucioposa». 3. Pemenue skcnepuMeHTanbHbIX 3a7a4d 1o teme «lloarpynma azora». 4. Pemenue skcnepuMeHTanbHbIX 3a1ad 1o teme «lloarpynna
yraepoaay». 5. Ilonyuenue, cobupanue U pacrio3HaBaHUE T'a30B.

Tema 5. O60011eHMe 3HAHMI 110 XUMHHM 32 KYPC OCHOBHOI IIKOJIbI.
IMoaroroBka K rocyaapcrBeHHoii nToropoii arrecramuu (I'MA)

[Iepnonnueckuit 3akoH u Ilepuonnueckass cucrema xumuyeckux snemeHToB /I MI. MenneneeBa. dusndecknii CMBICT HOPSIKOBOTO HOMEpPA
AJIEMEHTa, HOMEPOB NEpHUOAAa W TPYIIbl. 3aKOHOMEPHOCTH HM3MEHEHHS] CBOMCTB 3JIEMEHTOB M HMX COEJIMHEHUIl B NepHoJax W TpyIIax B CBETE
IPEJCTABICHUN O CTPOCHUHU aTOMOB JIEMEHTOB. 3HAYCHHUE IEPUOIUIECKOr0 3aKOHA.

Bunbl XuMudeckux cBsA3ei U TUIBI KPUCTAIUIMYECKUX PELIeTOK. B3auMOCBSI3b CTPOEHMS U CBOMCTB BEILIECTB.

Krnaccudukanys XuMU4eCKUX peakiuil Mo pa3InyHbIM MIPU3HAKaM (YHMCIIO M COCTaB Pearupyomux 1 00pa3youuxcs BelecTB; HaTMYUe TPAHULIBI
pasznena (as; TermnoBoil 3((eKT; N3MEHEHHE CTENEHEH OKMCIEHUs aTOMOB; MCIOJIb30BaHME KaTaln3aTopa; HampasieHHe HnpoTekaHus). CKopocTh
XUMHUYECKUX peaklMil U (pakTopsbl, Bausomue Ha Hee. OOpaTUMOCTh XMMUUYECKUX pEaKLUi U CIOCcOObl CMEIEHUsI XMMUYECKOTO PaBHOBECHSI.

[IpocTeie M cnokHble BemiecTBa. MeTalibl U HEMETaulbl. ['eHeTHueckue psapl MeTaia, HeMeTalla M IepexogHoro meramuia. OKCHIbl U
THIPOKCH/IBI (OCHOBAHMUS, KUCIOTHI, aM()OTepHbIe THAPOKCUIB), cosn. X cocTaB, kiaccudukanus u o0Ire XuMIUYeCKHe CBOWCTBA.

Tema 6. Boaa B Haluel ;KU3HU

Bona — camoe BaxHoOe pupoaHoe coenrHeHre. PacipocTpanenre Boibl Ha M1aHeTe 3emiisl. AHOMaJbHbIE CBOMCTBA BOJIBI.
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XuMuueckue cBOMCTBa BObl. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIEC, KUCIIOTHO-OCHOBHBIE CBOMCTBA. [ naponus.

O6pa3zoBanue kpuctamioruaparos. Karanuruueckue cpoiictBa. Bosia — pactBoputens.

Bona — ocnoBa xu3nu Ha 3emie. Boga — cpena xu3nu. Bona B )kuBbIx oprannszmax. Bogoneuenue.

[Ipumenenne Boxapl. IIutbeBas Boma. JKecTKOCTh BOJBI M CHOCOOBI €€ yCTpaHEHUs. BBITOBbIE (MIBTPBI i OYUCTKH HHTHEBOW BOJBI.
AHTpPOIIOr€HHOE 3arpsi3HEHUE BOJIOEMOB.

Konnenrpanus pactBopoB. CriocoObl BeIpaKeHUsI KOHIIEHTpauu. MaccoBast 107151, MOJISIpHAst KOHIIEHTPALIHSI.
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Xumus. 9 xinace. Yueonuk (aBtop O.C. I'abpuensn).

IIpumepHoe TeMaTH4YeCcKOe IVIAHMPOBaHKe Kypca 8-ro kiiacca

(2 4 B Hexe0, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)

Home

pa OcaoBHoe co/lepkanne XapakTepuCTHKA OCHOBHBIX BU/I0B /IeITeIbHOCTH

Tema ypoka . .
YPOKO ypoka o0yuyawumuxcs (Ha ypoBHe yueOHBIX JeiCcTBHIA)
B II/n
8 knace
HauanbHble NOHATHS U 3aKOHBI XuMuu (20 4)
1 IIpenmer xumun. Ponp | Tena wu  BemectBa. CBOWCTBAa BELIECTB. JTaJIOHHbBIE Obvscuamp, 4TO TPEIMETOM H3YYEHHUS] XUMHU SIBISIOTCS
XUMAW B OKU3HM | (U3MYECKHME  CBOMCTBA  BEICCTB. Matepuanbl ¥ | BEIIECTBa, UX CBOMCTBA U UX MPEBPAILCHHUS.

YCJIOBCKaA

MaTCpuruaIOBCICHUC. Ponp XxumMum B KU3HH COBpPEMCHHOI'O
obmectBa. OTHOIIEHHE OOMIECTBA K XUMHH: XSMOQWIHS H
xemo(obus. OxpaHa  OKpyKaroleh

cpensl.  Bpen

XUMUYECKUX YIO0OPEHUH, MHCEKTUIINIOB U JO00aBOK.

JdemoncTpanuu. Kosuieknus MaTepuaioB U U3AEIIAN U3

HHX.

JlabopaTopHble onbITHI. 1. O3HaKOMJIEHHE C KOJUIEKIIMEN

Paznuuams Tena n BCIICCTBA, BCUICCTBA U MATCpPHUAJIbL.

Yemanasnueams MNPUYINHHO-CIICACTBCHHBIC CBA3U MCKIAY

CBOICTBAMH BCHICCTB U UX IPUMCHCHUCM

Xapakmepwoeamb TMMOJIOXKUTECIIBbHYIO U OTPULATCIBHYIO POJIb

XUMHH B KU3HU COBPEMEHHOTO OOIIIeCTBa.

Apeymenmuposams  CBOE OTHOLICHHE K XeMODUIHMM U
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J1a00paTOPHOM TOCYABI

xeModoOuu.

Metoapt  usydeHus | Metoasl u3ydeHus: xumuu. HaOmromenmwe. DxcmepuMeHT | Xapakmepu3oéams OCHOBHBIE METOMIBI U3YUYCHHUS! €CTECTBEHHO-
XUMUH MogenupoBanue. Mojenu MaTepUalbHble W 3HAKOBBIC HMJIM | HAYYHBIX JTUCIMILIHH.
CHUMBOJIBHBIC.
Tlpusodums IpuMepbl MaTEpUATTBHBIX U 3HAKOBBIX HITH
Jdemonctpauun. Mojeny, UCIONb3yeMble Ha YpPOKax | CHMBOJBHBIX MOAEJEH, HCIOIb3YEMbIX Ha YPOKaxX (H3HKH,
¢usuku, Ouwonoruu © reorpaduu. OO0bvéMHBIE W | Ouonoruu u reorpaduu.
[IAPOCTEP)KHEBBIE ~ MOJAETH  HEKOTOPBIX  XUMHYECKHX
) Cobupamb 00bEMHBIE U IAPOCTEPKHEBBIE MOJIETH HEKOTOPBIX
BelecTB. Mozienu KpuCTaJUINYeCKUX PeIETOK
XHUMUYECKHUX BEHIECTB
ArperarHble I'azer. Kungkoctu. TBEpnble BemecTBa. B3anMHuble iepexoasl | Pasznuuams TPU arperaTHbIX COCTOSHHS BELIECTBA.

COCTOsHHA BEUICCTB

MEXKJly arperatHbIMH COCTOSHHSMHU BEIIECTBA: BO3TOHKA
(cyOommmarus) u necyomumanis, KOHASH AN U UCTIapeHue,

KpucTtajuim3anus 1 IJj1aBJICHUC.

Jdemoncrpanuu. Cobupanue nmpudopa AJis MoIyueHHs ra3a u
MIpOBEpPKa €ro Ha TepMETUYHOCTb. BO3roHka cyxoro jpaa,

nojga ujin Haq)TaHHHa. AI‘peFaTHBIe COCTOSHHA BOJHBI.

JlaGopaTopHble onbIThl. 2. IlpoBepka mnpubopa ans

Yemanasenueams  B3amMoCBSI3H MCXKAY HHMHU Ha OCHOBC

B3aMMHBIX IEPEXOJIOB.
Hnmocmpupoeams 31U IEpEX0ibl IPUMEPAMU.

Habnodams XUMHYECKUH DKCTIEPUMEHT U Oelamb BBIBOJBI HA

OCHOBE HAOIIOICHUI

34




IMOJIy4Y€HHUA I'a30B HA ICPMETUYHOCTD

[IpakTrueckas padota

Ne 1

3HaKOMCTBO ¢ JIa0OpaTOPHBIM 000pYJOBaHUEM.

[IpaBuia TeXHUKK O€30MACHOCTH MPH pabOTe B KaOWHETE

xumun. HexoTopeie BUIbI padoT.

Pabomamyv c nabopaTopHBIM o0opyaoBaHHEM u
HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBHM C IIpaBHJIaMU

TEXHUKHU O€30IIaCHOCTH.

Bvinonname TpocTedlIe MAHUMYISAIUUA ¢  J1a00paTOpHBIM

000pyIOBaHUEM: C JTA0OPATOPHBIM IITATHBOM, CO CITMPTOBKOM

dusnueckue IBICHUI
B XMMHU KaK OCHOBa

paszaeseHus cMecei

Ddusnueckue gBienud. Yucrole BemecTBa U CMECH.

I'omorenHsie U reTeporeHHsle cMecu. CMecu ra3000pasHbIe,

xunkue u  TBEpAple. CrmocoObl pa3jieleHus CMeceii:

NEpETroHKa, I OUCTUIIAINA, OTCTauBaHUC, q)HHBTpOBaHI/Ie,
KpUCTAJUIM3allMsl WM  BbIIApUBaHUE. XpoMmaTtorpadus.
[IpuMmeHeHne 3TUX CIIOCOOOB B JIAOOPATOPHOM MpaKTUKE, Ha

MIPOU3BOJICTBE U B OBITY.

JdemoncTpanuu. PazneneHue JAByX HECMEUIMBAOIIUXCS

Pasnuuamy  ¢usudeckue €W XUMUYECKHE SIBIICHHS, YHCTHIE
BEILIECTBA U CMECH.

Knaccugpuyuposams cmecn.

Ilpusooums  TIpUMEpbl CMecel  Pa3IMYHOrO  arperaTHoro
COCTOSIHUSL.

Ycemanaenueame ~ NPUUMHHO-CIENCTBEHHBIE  CBSI3M  MEXIY

(pU3MYECKUMHU CBOWMCTBAMH BEIIECTB CMECH W CIOCO0AaMHU MX
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KHAKOCTEH  C MOMOIIBIO  JIEUTENIBHON  BOPOHKH.
Juctumnarop u ero pabora. YcraHoBKa i (GUILTPOBAHUS U
e€ paborta. YcraHoBKka JUis BBIMapUBaHUs W €€ pabora.
Konnekiys ObITOBBIX TPUOOPOB JIJIsl (PHUIILTPOBAHUS BO3yXa.
Paznenenne kpacsmiero BeriecTBa guiomMactTepa ¢ IMOMOIIbIO

OyMaKHOH xpomarorpadum.

JladopaTopHble onbIThl. 3. O3HaKOMJICHHE C MUHEPAIaMH,
oOpasyromumu TpaHuT. 4. IlpuroroBneHne reTeporeHHON

CMCCH IMOPOUIKOB CEPHBI U KEJIC3a U UX pa3JCJICHHUC.

pa3aciiCHusA. Pasznuuame HX, onucvleamsb U XapadKkmepu3zoeambv

MMPAKTUYECKOEC 3HAUCHUC.

[IpakTiueckas pabora
Ne 2 (ananor paboTsI
«Ouncrtka

MTOBapEHHON COJIN»)

AHanm3 mouYBsl

Pabomamu c 1m1ab0paTOPHBIM o0opymoBaHHEM u
HarpeBaTelbHBIMH TPHOOPaMH B COOTBETCTBUH C IPAaBUIIAMHA

TEXHUKHU O€30IMaCHOCTH.

Buinoaname npocreiiiine npuéMel oOpamieHus ¢ 1adopaTOpHEIM

000pyZIOBaHHEM: BOPOHKOM, (PHIBTPOM, CIIUPTOBKOH.

Habmooams 3a  cBOWCTBAMHM  BEHIECTB U SIBIICHHSIMH,

MNPOUCXOAAINIMMHU C BEIICCTBAMU.

Onucviéams XUMHYECKUI OKCIICPUMEHT C NOMOIINBIO PYCCKOI'0

(pomHOTO) SA3BIKA U S3BIKA XUMUHU.

ﬂ enlams BbIBOJbI 11O PE3yJibTaTaM HpOBe}IéHHOI‘O OKCIICPUMEHTA
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7 ATOMHO- XUMHYecKHe 3JeMeHTHl. ATOMBI U MoIeKynbl. llpocteie u | O0vsacHAmMb, 9TO TAKOE XUMUYECKHH AIEMEHT, aTOM, MOJIEKYJIa,
MOJIEKYJIIPHOE CJIO)KHBIE BEIIeCTBA. AJUTIOTPOIMS HA MPUMEpPEe KHUCIOPOJA. | aJUIOTPOTHSI, HOHBI.
yuenue. Xumuueckue | OCHOBHBIC TMOJIOXKEHUS ATOMHO-MOJIEKYJSIPHOTO —YYCHHUS.
Pa3znuyams IpOCTHIE U CTIOKHBIE BEMIECTBA, BEIIECTBA
3JIEMEHTHI Honwl. BemectBa MOJEKYIIpHOTO U HEMOJEKYISIPHOTO
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHHUSI.
CTPOEHHS.
_ | Yemanaenusams npuunHHO-CIEICTBEHHBIE CBA3U MEXKY
JdemoncTpanmuu. Momenn aUIOTPONHBIX — MOIUBUKAIIHII
COCTaBOM MOJIEKYJ M CBOMCTBAMH aJTIOTPOITHBIX MOAM(pHUKAIIHIA
yraepoaa u cepsbl. [lomydenne o30Ha.
KHCIIOpPO/IA.
@Dopmynuposams OCHOBHBIE MOJI0KEHNS aTOMHO-MOJIEKYJIIPHOTO
Y4YeHHUs
8-9 | 3makum  xuMHuecKuX | 3HaKU (CUMBOJIBI) XUMHUECKUX 3JieMeHTOB. MHbopmanus, | Hazvieams U 3anucvliéams 3HaKW XUMAYECKUX DJIEMEHTOB.
3JICMEHTOB. KOTOPYIO HECYT 3HAKH XUMUYECKUX AIEMEHTOB. DTUMOJIOTUS
. Xapaxmepuszosams nHOOPMAITUIO, KOTOPYIO HECYT 3HAKU
HCpHOI{HqCCKaH Ha3zBaHUHU HEKOTOPLIX XUMHNYCCKHUX JJIEMCHTOB.

Ta0IUNA XUMHUYECKHUX
. W

3JICMCHTOB

Menneneena.

[lepuonuueckast Tabmuila XumMudeckux siemeHtoB [ H.
MenpeneeBa: KOPOTKONEPUOAHBIN U JUIMHHONEPHOIHBIN
BapuanTel. [lepumombr u rpymmel. [maBHas u moOouHas

noarpynns!l win A- u b-rpynmnel. OTHOCHTENnbHAsT aTOMHas

Macca.
Jemonctpamuu. Iloprpersr M. SI. Bepuennyca n JI. W.
MenaeneeBa. KopoTkonepuoAaHblii W JUIMHHONEPUOIHBIN

BapuaHThl [lepronnueckoii cucremsl /1. 1. Menneneena

XUMHUYCCKUX DJICMCHTOB.

Onucvigams CTPYKTYpy TaONHLBI XUMUYECKUX 37eMeHToB J[. 1.

Menneneena.

Obvsicuams ITUMOJIOTUYECKHE Hayajga Ha3BaHUH XUMHYECKHUX

QJICMCHTOB U UX OTACIIBHBIX I'PDYIIIIL.

Paznuuams KOpOTKONEPUOAHBIM U JIMHHOIIEPUOIHBIIA BAPUAHTHI

ITepuonuueckoii cuctemsl Jl. 1. Menaeneena
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10-11 | XumMuueckue Xumuyeckue (Gopmynbl. HWuaekcel u ko3 duuuentsl. | Omobpascamb COCTaB BEUICCTB C IMOMOIIBIO XHMHUYECKUX
(hopMyITBI OtHOocuTenpHas MOJNEKYIsIpHas Macca. MaccoBas A0S | popMyII.
XMMHYECKOTO 3JIEMEHTa B COeAMHCHWH. HWHpopmanus,
Paznuuams nHIEKCH 1 KO3POUTTASHTEI.
KOTOPYIO HECYT XUMHUUECKHE (POPMYIIBL.
Haxoodums OTHOCUTENBHYIO MOJIEKYJSIPHYIO Maccy BEIECTBa U
MacCOBYIO JIOJIF0 XUMUYECKOTO SJIEMEHTA B COCJIMHCHUM.
Tpancnuposams WHPOPMALMIO, KOTOPYIO HECYT XHMUYECKUE
(hopmybl
12-13 | BanentHocThb BanentHocts. CtpykrypHBle (opmynbl.  Xummdeckue | OObsacHAMb, UYTO TAKOE «BATEHTHOCTHY.

3JEMEHTHl C MOCTOSSHHOM K NEPEMEHHOW BaJCHTHOCTBIO.

BriBog COEUHEHUS 10 BaJIEHTHOCTH.

(hopMyITBI
OmpeneneHne BaJEHTHOCTH XHMHYECKOTO DJIEMEHTa II0
¢opmyne BemectBa. CocTaBieHHE HA3BaHUHM COEIUHEHUIA,
XHUMHUYECKHX

COCTOAIINX nus3 ABYX 3JICMCHTOB, 1o

BaJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB.

Jdemoncrpauun. KoHcTpynpoBaHHe mapOCTEPHKHEBBIX

MO}:[eJ'Ieﬁ MOJICKYIJI

Tonumams OTpa)XCHUEC IIOpAAKa COCAMHCHHUA AaTOMOB B

MOJIEKYJIaX BEIIECTB IMOCPEACTBOM CTPYKTYPHBIX (DOPMYIL.

Ymemv cocmasname GopMynbl coeIMHEHUH 1O BaJICHTHOCTH M

onpedeﬂ}zmb BAJICHTHOCTD DJICMCHTA

1o (hopMyJIie ero COeJUHEHHS
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14

Xumuueckue
peakuuu. [IpusHaku u
YCIIOBHSI UX

MMPOTCKaHUs

XVUMHUYECKHE peaKIud. PeareHThl W TPOMYKTH pPEaKIHU.
IIpu3Haku XUMHUUYECKUX peakiui. Y CIOBUS UX MPOTEKAHUS U
MpEeKpaIicHus.

PeaKI_II/II/I ropceHus. 3K30TepMI/I'-IeCKI/IC nu

OHAOTCPMHUYCCKUC PCAKIIUU.

JdemoncTpanmun. Anmapar Kumnma. PasnokeHne Omxpomara

aMMOHUs. ['opeHure cepbl 1 MarHUEBOM JICHTHI.

JlaGopaTopHble ONMBITHI. 5. B3amMmomelicTBHE pPAacTBOPOB
XJIOPUZOB M MOAWIOB KM C PaCTBOPOM HHTpaTa cepedpa.
6. [lommyuenue ruapoxcuaa meau(1l) u ero B3anMoericTBHE C

cepHOW kuciIoTOW. 7. B3aumonelicTBue pacTBOopa COIbl C

Xapaxkmepuzoeams XUMHUYECKYIO PEAKITUIO U €€ YYaCTHUKOB

(peareHThI ¥ IPOAYKTHI PEAKIIHHN).

Onucwvisamo MPU3HAKU 1 YCIIOBUSA TCUCHUA XUMHUICCKUX

peaxkuuii.
Paznuyams 5K30TepMUYECKHE U S3HIOTEPMHUUECKNE PEAKLINH.
Coomnocums peaklMyi TOPEHUS U 3K30TEPMHUUECKUE PEeaKLInu.

Habnooamv u  onuceiéamv XUMAYECKHH OKCIIEPUMEHT

ITOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA XML

KHCIJIOTOH
15-16 | 3axoH coxpaHeHUs 3aKkOH  COXpaHEHHS  MacChl  BemecTB.  Xummueckue | Qopmynuposams 3aKOH COXPAHEHHUS MACCHI BEIIECTB.
MaccChl BEIECTB. YpaBHEHUSI. Cocrasnenue XUMHYECKUX  ypaBHeHUH. | Cocmagiams Ha €T0 OCHOBE XUMUYECKHE YPaBHEHMSL.

XUMHYECKHE

YpaBHEHHUS

Wndopmarus, KOTOpYI0 HECET XUMUUECKOE YpaBHEHHE.

Jdemonctpammnu. [loprperst M. B. JlomonocoBa u A. JL
JlaByaswse. I'openue ¢ocdopa. OnbIThl, HUIIOCTPUPYIOIIUE

3aKOH COXpPaHCHHA MACChI BCILICCTB.

JlaGopaTopHble onbIThl. 8. [IpoBepka 3akoHa COXpaHEHUS
Macchl BEIIECTB Ha MNPUMEPE B3aUMOJCHCTBUS IUENOYMU U
kucnoTel. 9. [IpoBepka 3akoHa COXpaHEHHS MacChl BEIIECTB

Ha pUMepe B3auMoecTBuUs miénoun u conu xkeresa (111).

Tpancruposams MHPOPMAIHIO, KOTOPYIO HECYT XUMUYECKHE

YpaBHEHMUS.

DKCIEPUMEHTAILHO 100mMEepaicOams CIpaBeIJInBOCTh 3aKOHA

COXpaHCHHA MAaCChI BEIICCTB.
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17-18

Tunel XUMHUYECKIX

peakui

Knaccudukamms XUMAYECKHX PEaKI|ii M0 COCTaBy M YUCIY
peareHToB M TPOAYKTOB. THITBI XHMHUYECKHX PEaKI[Hi.
Peakumu coenmuHeHMs], pa3ioXKeHHs, 3aMEIICHUsI U OOMEHa.

KaTaJ'II/I3aTOpI)I n KaTaJin3.

JdemouncTpanuu. ['openne dhocdopa, pacTBopeHHE MPOAYKTa
TOPEHUSI B BOJAE U HCCIENOBAHUE MOIY4YEHHOI'O DPAacTBOpa
JJaKMycoM. BzaumozneicTBue COJISIHON KHCIOTHI C LIMHKOM.

[Momyuenue tumpokcuma memu(ll) m ero pasmoxkenme npu

HarpeBaHUHU.
JlaGopaTopubie omnbiThl. 10. Pasnoxenue mnepokcuaa
BOIOpOsa ¢  momoimsio  okcuaa — mapranma  (IV).

11.3amenieHue xene30M MEIU B METHOM KYIIOPOCE.

Knaccugpuyuposams xumMudeckue peakiiuy 1Mo MPU3HAKy YHCIIa U

coCTaBa p€arcHTOB 1 IPOAYKTOB.

Xapaxmepuzosams ~ poJb ~ KaTalu3aTopa B  INPOTEKaHHUU

XHMHYECKON peakiivu.

Habniooams WM onucvieamvs XUMHUYECKMH OSKCHEPUMEHT C

TIOMOIIIBIO PYCCKOTO (POIHOTO) S3bIKA M SI3bIKA XHMHH

19 IToBTOpEHUE U TectupoBanue, pelieHUE 3a1a4 U BBIIOIHEHUE YIIPAXKHEHHUIA
0000I1IEHHE TEMBI. 0 TEME
IToaroroBka k
KOHTPOJIBHOM padoTe
20 KonrtponbHas padora Ne 1 «HauanbHbie TOHATHS M 3aKOHBI XUMHM»
Baskneiiimue npeacTaBuTeM HeOpraHuvecknx BemecTs. KoanyecTBeHHbie oTHOIIeHUA B xumun (18 1)
21 Bosznyx u ero cocras CocraB Bo3myxa. Xapaxmepu3zoeames 00LEMHYIO JOTI0 KOMIIOHEHTA TAKOM

[onsitre 06 00beMHOI J10J1€ () KOMITOHEHTA IPUPOIHOMN

IIPUPOHOM ra30BOM CMecH, KaK BO3MYX, U paccuumviéams € 1o
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ra3oBoi cMecHu — Bo3lyXa.
3arps3HeHne atMocepHOro BO3ayXa.

Pacuer oO0beMa KOMITIOHEHTA Ta30BOI CMECH TI0 €0

00BEMHOI 1071€ 1 HA00OPOT.

IlEMOHCTpaIII/II/I. Onpe)leneHI/Ie COACPIKAHUA KUCIIOPOJa B

BO3aOYyX¢e.

00BEMY 2TON CMECH.

Onucvieams 00BEMHBIN COCTaB aTMOC(EPHOTO BO3TyXa H

nOHUMams 3HAYCHUE ITOCTOAHCTBA OTOI'0 COCTaBa IJId 3M0POBbA.

22

Kucnopon

Kucnopoa. Ozon. [Tonyuenue kucnopoaa. Codupanue u
pacro3HaBaHue KHCI0poaa. XUMHUUECKHE CBOWCTBA
KHCJIOPOJia: B3aMMO/ICHCTBHE C METaJlIaMH, HEeMETaJUTaMH |
CJIOKHBIMH BellecTBamu. [IpuMeHenune kucioposa.

Kpyrosopor kucinopoza B Ipupoze.

JdemoncTpauuu. ITonyyeHue Kkuciaopoaa pa3ioxKeHUEM
HepMaHraHaTta Kanus 1 nepokcuia Bogopona. Cobupanue
MCTOJIOM BLITCCHCHUA BO3JyXa 1 BOABI. Pacno3naBanue
kucnopozna. ['openue marnus, xenesa, yris, cepbl U

¢dbocdopa B kucaopoe.

Xapaxmepuzogams 030H, KaK aJIOTPOMHYI MOAU(DUKAIHIO

KHCIIOpOJIa.

Onucvieamsb HU3NUECKE U XUMHYECKHE CBOMCTBA, TTOIyYeHHE U
MIPUMEHEHHE KUCIOPOJia C UCTIOIH30BAHUEM PYCCKOTO (POIHOTO)

SA3BbIKA U A3bIKa XUMHH.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCXKAY
(bHSI/I‘{eCKI/IMI/I CBOICTBaMH Kucjopoara Hu crocobaMu  €ro

coOupaHusl.

Ilposooums,  Habmooams W  ORUCLIBAMbL  XUMHUYECKHUU
9KCIIEPUMEHT IO MOJyYSHHIO, COOMPAHUI0 M PACIIO3HABAHHIO

KucJjopoaa € COGHIO,Z[GHI/IGM MpaBUJI TCXHUKHU Oe3oImacHOCTH
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23

IIpakTuueckas pabora

Ne3

[Monydenue, cobrpaHue U pacro3HaBaHUE KUCIOPOIa

Pabomame c J1ab0paTOPHBIM obopynoBaHHEM u
HArpeBaTeIbHBIMU MPUOOpPaMU B COOTBETCTBUH C TPaBUIIAMU

TEXHUKU O€30I1aCHOCTH.

Buinoaname nipocteiiime mpueMbl 00pamieHus ¢ 1adopaTopHbIM
o0opymoBaHueM: coOupars MpUOOp I TONy4YEHHs Ta3oB,
MPOBEPATH €ro Ha TePMETUYHOCTh M  UCIONB30BaTh IS

TMOJIYYEHUA KHUCJIOPOaa.

Cobupams  KHCIOPOJ, METOJOM BBITECHEHHS BO3AyXa U

pacnosnasams €ro.

Habmooams 3a  CBOWCTBAMH  BELISCTB M SIBJICHHSIMU,

IMPOUCXOJAIINMU C BCUICCTBAMMU.

Onucvieams XUMHYCCKUM OKCIICPUMCHT C IIOMOIIBIO

€CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO) SI3BIKA U SI3BIKA XIMHH.

Cocmasnsamo OTUET oo pe3yiabTaTamMm MIPpOBECACHHOTO

JKCIIEPUMEHTA

24

Oxcuabl

Oxcunpl. OOpa3oBaHKe Ha3BaHUI OKCHIOB 1O UX (HOpMyIIam.

CocraBneHue q)OpMy.]'I OKCH OB I10 X Ha3BAHUAM.
Hpe,[[CTaBHTeJ'II/I OKCHIOB: BOAa U erIeKPICJ'ILIfI ras,

HeraléHas U3BeCTh.

JdemoncTpanun. Komiekuus okcuaoB

Buvioensimy cyniecTBEHHbIE IPU3HAKU OKCHIIOB
Lasamws Ha3BaHUA OKCHIOB 10 X (GOpMysiamMm
Cocmagnsams HOPMYITBI OKCHIIOB 10 WX HA3BAHHIM

Xapakmepus'oeamb TaKHuX HpeHCTaBHTeHCﬁ OKCHUIO0B, KaK BOJa,
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JlaGopaTopHble onbIT. 12. [loMyTHEHHE N3BECTKOBOM BOJIBI

IIpY IIPOITYCKaHUM YITICKHCIIOTO Ia3a

YIJIEKUCIIBIN Ta3 U HeTaléHas u3BeCTb.

25 Bonopon Boaopoa B mpupojie. Puznueckrie U XMMHUYECKHUE CBOMCTRA Xapaxmepuzosams ~ COCTaB  MOJIGKYNbBI, (U3HYECKHE U
BOZIOPOJI, €r0 TMOIYIeHNE U IPUMEHEHHE. XUMHYECKHE CBOWCTBA, MOyIeHUE U TPUMEHEHUE BOJOPOIA.
JdemouncTpanuu. [loxydyenne, coOnpanue u pacro3HaBaHue Yemanasnueamsy  TPUYMHHO-CIENCTBEHHBIE  CBSI3M  MEXITY
Bomopona. I'openue Bomopoaa. BzanmopeiicTere Bogopoaa ¢ | GU3HIECKUME CBOMCTBAMH W CIIOCOOaMHU COOMpaHHS BOIOPOA,
oxcugom mexu (11). MEXITy XUMHUIECKHUMH CBOMCTBAMH ¥ €T0 TPUMEHEHHEM.
JlabopaTopHsle onbIT. 13. [lomyuenue Bogopoaa Ilposoodumv,  mabmwoamv W onucLleamMb  XUMHYCCKUH
B3aUMOJICHCTBUEM IIMHKA U COJISTHOM KUCIOTHI 9KCIEPUMEHT 10 TMOJIyYeHUIO, COOMPAaHWIO M PACIO3HABAHHIO

BOZOPOJa C COOFOICHNEM MPABUII TEXHUKH O€30TTaCHOCTH.
26 [IpakTuueckas padora | [lomyueHue, coOupaHue U pacro3HaBaHUE BOJIOPOJIA Pabomamp c J1a00PaTOPHBIM 000pyTOBaHHEM u

Ne 4,

HarpeBaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHM C IIpaBHJIaMU

TEXHUKHU 0€30IIaCHOCTH.

Bvinoaname npocteiiiie mpuemMbl o0pamieHus ¢ J1adopaTopHbIM
o0opymoBaHueM: coOupaTh NPUOOpP JUIS TOJYYSHHs Ta30B,
IMpOBEPATH €ro Ha TICPpMETUYHOCTL W HUCIHOJIB30BaTbh IJId

MOJIYICHHSI BOJIOPOA.

Cobupams  BOJIOPOA  METOAOM BHITECHEHHS BO3AyXa W

pacnosnaeamsos €ro.

Habniooams  3a  CBOWCTBAMM  BEIIECTB U SBJIEHHUIMH,

43




TIPOVCXOISIINMH C BEIIESCTBAMHU.

Onucvisamo XAMHYSCKHAH OKCIICPUMEHT C IIOMOIIBIO

€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U S3BIKA XUMUH.

Cocmaensaimy ~ OTY4ET MO  pe3yiabTaTaM  IIPOBEAECHHOIO

OKCIICpUMCHTA

27

Kucnortsr

Kucnotsl, ux coctas u ux knaccudukanus. MTHIUKaTOpEI.
Tabnuna pactBopumocTr. CoJsiHast M cepHasi KUCTIOTHI, HX

CBONCTBA U IIPUMCHECHUE

JdemoncTrpanun. Komiekuus MUHEpanbHbIX KUCIOT.
[IpaBuno pazbaBienus cepoit kucnotel. JlaGopaTopHsbie

onbIT. 14. Pacrio3HaBaHHEe KUCIOT UHAUKATOPAMHU.

Amnanuzuposams cocTaB KUCIOT.
Pacnosnasams KUCIOTHI C TOMOILBIO HHANKATOPOB.
Xapaxmepu3zoeams NPeJCTaBUTEICH KUCIIOT: COISIHYIO U CEPHYIO

Ymems  xapakTepuzoBaThb PpacTBOPUMOCTb COECIWHEHMH C

MTOMOIIIBIO Ta0JIUIIBI PACTBOPUMOCTH.

Yemanasnueams  NpUYMHHO-CIENCTBEHHBIE — CBSI3BUM  MEXAY
CBOMCTBaMU COJISHOM M CEPHOM KHCIOT W OO0JaCTAMHU HX

IIPUMCHCHUA.

Oco3snasamob H606X0,[[I/IMOCTB COGJ’IIOI[GHI/IX npaBuJlI TEXHUKU

Oe3omacHOCTH Ipu pa60Te C KHCJIOTaMH.
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28

Comn

Comm, X cocTaB M Ha3BaHUsA. PacTBOPUMOCTE coJieii B BOJIE.
[IpencraBuTenm coyeit: XIOpHUI HATPHs, KapOOHAT HATPHS,

¢docdat kambIHsL.

Xapaxkmepuzosamsb COMM Kak MPOIYKTHI 3aMEIIEHUsT BOJOPOIa B

KHUCJIOTC Ha MCTaJJI.

3anucvieams GOPMYIBI COJIEH MO BAIEHTHOCTH.

JdemoHcTpanuu. Komnekus coJieil. Ta6nmma
. . Hazvisams comu o Gpopmynam.
PacTBOPUMOCTH OCHOBaHUH, KICIIOT U COJIEH B BOJIE
Hcnonvzo6amy TabMUIy pacTBOPUMOCTU Ui XapaKTEPUCTHKU
CBOWCTB COJIEH.
1Iposodums pacy€rel o Gpopmyram coleit
29 KommuectBo BemectBa | [locrosiaras Aorampo. KommuectBo BemiectBa. Momb. | O6vscHAmb, YTO TaKOe «KOJIHYECTBO BEIIECTBA», «MOIBY,
Monsprass  macca. KpaTHple  eAMHHIBI ~ M3MEPEHUS | «IIOCTOSHHAsI ABOTAIIpO», «MOJISIPHAS Maccay.
KOJMYECTBA BEIIECTBA — MIJUIAMONb W  KHIJIOMOJb,
Pewams 3amadqn ¢ WCTONB30BAHWEM TOHATHH «KOJIHYECTBO
MUJUTAMOJIISIPHAS U KAJIIOMOJISIPHAS MACCHI BEIIECTBA.
BEIIECTBAY», «MOJISIPHAS MAcCay, KIOCTOSIHHAS ABOTaIpO
Pacyersl Cc HCIONB30BaHWEM  TOHATHH  «KOJIWYECTBO
BEIIECTBA», «KMOJISIPHASI Maccay, KIOCTOSIHHAs ABOTaIpO».
Jdemoncrpanun. Hekoropble MeTauibl, HEMETAUIBI H
COCANHCHUA KOJINYECTBOM BEIICCTBA B 1 monn
31 MonsipHbIit 00beM 3akoH ABoraapo. MoJsipHbIid 00beM Ta3000pa3HbIX BEMIECTB. | OObACHAMb, YTO TAKOE «MOJISIPHBIN 00bEM Ta30B», KHOPMaJbHbIC

ra3000pa3HbIX

BEIIECTB

OtHocuTebHas IIOTHOCTb OJHOTO ras3a 1o Apyromy.

KpaTHI)Ie CANHUILIBI H3MEPCHUA — MI/IHHI/IMOJIﬂprlﬁ n

KHJIOMOJISIPHBIA 00BbeMbI Ia3000pa3HbIX BEIICCTB.

YCIIOBUSI.

Pewamo 3agadyu C HCIIOJIb30BAHHEM MOHATUH «KOJIMYECTBO

BEIECTBA», «MOJISIpHAas Macca», «MOJISPHBI OOBEM Ta3oBy,
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PacueTsl ¢  HCHOJIB30BAaHMEM  IIOHATHH  «KOJHMYECTBO
BEIIIECTBA», «MOJIIPHAsT Maccay, «MOJISIPHBI 00bEM Ta3oBy,

«IIOCTOsTHHas ABora,upo».

JdemoncTpamuun. Monaens MOJISIPHOTO 00beMa ra3000pa3HBIX

BEILIECTB

«TOCTOSTHHAST ABOTAIPOY.

32-33 | Pacuérsl o PacueTrsl ¢ wucmosp30BaHHEM ~ IOHATHM — «KOJIWYECTBO Xapakmepu3zo6ams KOJIUYECTBEHHYIO CTOPOHY XHMUYECKUX
XUMUAYECKUM BEIIIECTBA», «MOJISIPHAsI Maccay», «MOJIAPHbBIM 00beM ra3oBy», | 0OBEKTOB U IPOLIECCOB.
YpaBHEHUSIM «4Hrcao ABoragpo»
Pewiamy 3agaun ¢ UCHOIB30BAaHUEM MOHATHH «KOJIMYECTBO
BEILIECTBA», «MOJIIPHAs Macca», «MOJSIPHBIA 00BEM Ta30B»,
«IIOCTOSIHHAsE ABOTaIpo»
34 Bopna. OcHoBanus Tl'unpocdepa. Kpyrosopor Bomsr B npupone. @usnueckue u | O0vacHAMb, YTO TAKOE «OCHOBAHHS», IIETOUN, «KadeCTBEHHAs

XHMHYECKHE CBOMCTBA BOJBI: B3aHMOZ[€fICTBPIC C OKCHIaMH.

OcHoOBaHUs, UX COCTaB. PacCTBOPMMOCTH OCHOBaHUI B BOJE.
M3MeHeHne OKpacku HWHIMKATOPOB B IIEIOYHOU cpele.
[IpeacraButenu wmeaoyed: TUAPOKCUIBl HATPUSA, Kalusi HU

KaJIbLIMA.

JdemoncTpammu. Komnekinus ocHoBanwuii. JlaGopaTopHble
onbIT. 15. VI3MeHeHHE OKPAacKU WHAWKATOPOB B IEIOYHOMN

cpezne.

peakuua», «<MHAUKATOP».

Kﬂaccu¢uuup06amb OCHOBaHHd II0 paCTBOPUMOCTU B BOAC.
Onpedeﬂ}zmb IMPUHAJICIKHOCTH HEOPTraHMYCCKHUX BCIIECTB K

KJIacCy OCHOBaHMH 1O GopMmyJie.

Xapaxkmepuzosams ~ CBOMCTBA  OTHENBHBIX  MpEACTaBUTENEH

OCHOBaHHUH.

Hcnonvzosams Tabnuily pacTBOPHUMOCTH ISl ONpEAeSICHUs
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pPacTBOPUMOCTH OCHOBAHUH.

35 PactBopel. MaccoBas | PactBoputens u  pactBopéHHOe BemiecTBO. PacTBophl. | OOwscHamb, 4YTO TaKoe «MaccoBas JOJsS PAaCTBOPSHHOTO
nonsi  pactBopéHHoro | PactBopenue. I'mapatel. MaccoBas 110151 pacTBOPEHHOTO | BEIIECTBAY.
BEIIIECTBA BelllecTBa. PacueThl, CBSI3aHHBIC ¢ UCTIONHL30BAHUEM TIOHSITHS
B Yemanaenusames ananornm ¢ oO0ObEMHON J0J€ld KOMIIOHEHTOB
«MaccoBasi JIoJsl paCTBOPEHHOTO BEIIECTBAY.
ra3oBoOil cMecH
JlabopaTopHble onbIT. 16. O3HaKOMIIEHHE C IpernapaTaMmu
. . Pewamp 3amaun ¢ WCTIONB30BAHUEM MMOHATHHA «MaccoBas OJIS
JOMalIHEN U1 HIKOJIBHOU alITC4KHu — pacTBOpaMHn
. . JJIEMEHTa B BEIIECTBE», «MaccoBas OIS PacTBOPEHHOTO
MEPOKCHIa BOAOPOJa, CIHUPTOBOM HACTOWKM HOAa W
BEIIECTBA», «OOBbEMHAas J0JIs Fa3000pa3HOTO BEIIECTRAY
HAIIATHIPHOTO CIHUPTA.
36 [IpakTrueckas padora | [IpurororneHue pacTBOPOB COJCH C MX 3aJaHHON MaccoBoil | Pabomamb c J1a00PaTOPHBIM 000pyTOBaHHEM u

Ne 5

Jonen

HarpeBaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHM C IIpaBHJIaMU

TEXHUKHU 0€30IIaCHOCTH.

Bvinoaname npocteiiiie mpuemMbl o0pamieHus ¢ J1adopaTopHbIM

000pyZIOBaHHEM: C MEPHBIM IIHJIMHPOM, C BECaAMH.

Habnooamo 3a CBOICTBaMH BCIICCTB n SBJICHUSMU,

MNPOUCXOAAINIMMHU C BEIICCTBAMU.

Onucei6ams SKCTICPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) s3bIKa M sA3bIKa XuMuH. Cocmasnsims OTUETHI MO

pe3yjibTaTaM NPpOBEACHHOIO
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JKCIIEpUMEHTA

Tomosums pacTBOpPbl C OMNpEJECTEHHOW MAacCOBOM  Jionei

PacTBOPEHHOTO BENIECTRA.

JlomantHmit

skcrepuMent Ne 1

BBIpaH_II/IBaHI/IC KPUCTAJJIOB aJIFOMOKAJIMEBBIX KBAaCLOB HJIN

MEJIHOTO KyIopoca.

Bouinonnsme 0e30nacHEIC B JOMAIlIHUX YCJIOBUAX SKCIIEPHUMEHTHI,

NPOBOANTH HAONIOJCHHUS 32 POCTOM KPHUCTAIUIOB.

Ogopmnams 0TIET O POACTAHHON paboTe ¢ UCTIOIH30BAHUEM

PYCCKOI'O A3bIKa U A3bIKa XUMHUU.

37 O06001IeHre 1 cUCTeMaTH3alns 3HaHUH 110 TeMe «BakHel e npecTaBuTen HeOpraHmIecKux BemiecTs. KommyecTBeHHbIE OTHOIIEHUS! B XUMUI)
38 KonTtpoibHas pabora o teme «BaxkHel11e mpeICTaBUTEeIN HEOPraHMUECKUX BellecTB. KoMuecTBeHHbBIC OTHOIICHUS B XUMUIY
OcHoBHbIE KJIacChl HeOpraHuyeckux coequuenuii (10 1)
39 OKcHUIbL: O06o0menne cBefeHWd 00 OKCHAax, WX Kinaccupukanuu, | OOvicHAmb, HYTO TaKOe «HECONeoOpas3yIolre OKCHIBD»,
KJIaCCH( UKLV U | Ha3BaHUAX U cBorcTBaX. CriocOOBI MOIYUYCHHS OKCHIOB «C0JIe00pa3yoIINe OKCHUIBD), «OCHOBHBIC OKCHJIBI», «KUCIIOTHBIC
CBOMCTBaA

JlaGopaTopuble onbiThl. 17. B3aumopeiictBue okcuaa

OKCHUIBD).
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KaspIwst ¢ Bogoi. 18. [ToMyTHEHNE N3BECTKOBOM BOJIBI

Xapaxmepuzosamw obrme XUMAYECKHE CBOWCTBa
CONIEO0Pa3yIOMMX  OKCHIOB  (KHUCIOTHBIX ¥ OCHOBHBIX)
Cocmaenams ypaBHEHHS peakIMd C y4acTHEM OKCHJIOB.

Habniooams w onucvleame peakimu C y4aCTHEM OKCHJIOB C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HWIJIM POJHOTO) S3bIKA H

SI3bIKa XUMHH.

Ilpo6ooums ONBITHI, TOATBEPKIAIOIINEC XHUMHYCCKHE CBOMCTBA

OKCHJIOB C COOIIOZICHNEM TIPAaBUJI TEXHUKHU 0€30TIaCHOCTH

40 OcHoBaHUs: OcHoBaHus, WX Kiaccu(uKanus, Ha3BaHWA W CBOWCTBa. | Cocmagnams ypaBHEHUS PEaKIuil C y9acTHEM OCHOBAaHMIA.
KIaccuuKarys u | B3aumogeiicTBie ¢ KHCIOTaMM, KHACIOTHBIMH OKCHOAMH U
. . Habriooams M onucvléams peakuud C yYaCTHEM KHCIOT C
CBOICTBa cossimu. PasiokeHue HepacTBOPUMBIX OCHOBaHMN. CrOcOOBI
. IIOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKA H
MOJTYYCHUST OCHOBAHHH.
S3BbIKA XUMUH.
JlaGopaTopHble onbIThl. 19. Peakuus nHeirpanuzanuu. 20.
. 1Ipo6odums OMBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBOHCTBA
[omyuenue runpokcuna menu (1) u ero B3ammopeiicTue ¢
. OCHOBAHUH, C COOJIIOJICHUEM MTPABHII TEXHUKU 0€30M1aCHOCTH
kucnoroit. 21. Pasmoxxenme ruapokcuma memu (ll) mpm
HArpeBaHUHU.
41-42 | Kucnorsl: Kucnotel, wux «maccupukamuss wu Ha3BaHusa. OoOmme | Xapakmepuzogams 00IINE XUMUIECKIE CBOMCTBA KHCIOT
KnaccupuKarus A | XUMHYECKHE CBOMCTBA KHUCJIOT. B3auMoOIeicTBHE KHUCIOT C
. . _ | Cocmaensamey ~ ypaBHEHWs peakUMH C yd4acTHEM  KHUCJIOT.
CBOIiCTBa MeTaJJIaMH.  DJISKTPOXMMUYECKHH  psAf  HaNpsDKEHUH

MeTaIoB. B3auMmonencTBue KHUCIOT C OKCHUJIAMHU METAJIOB.

B3aumoneiicTBue KHUCIOT € OCHOBaHMSIMU — peakius

HeWTpanuzanuu. B3aumoneicTBUE KHUCIOT € COJISIMH.

Habnwooams m onucviéams peakuud C y4aCTHEM KHCJIOT C
MTOMOILIBI0 €CTECTBEHHOI'O (PYCCKOTO WJIM POJIHOIO) S3bIKA H

SA3bIKa XUMHH.
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[Tomydenne OECKUCIOPOMHBIX W  KHCIOPOACOICPIKAITIX

KHUCJIIOT.

JlaGopaTopHble onbIThbl. 22. BzamMmopmelcTBHe KHCIOT C

MmetamuiaMu. 23. B3aumoaeicTBrue KUCIOT € COJISIMHU

Ilpo6ooums ONBITHI, TOATBEPKIAIOIINE XHUMHUYECKHE CBOMCTBA

KHUCJIOT, C COOJTFOICHUEM TIPaBUJI TEXHUKH 0€301TaCHOCTH

43-44 | Conm: Commn, mx kimaccupuKamus W CBOWCTBA. BiammopelicTBue | PaznmuaTe TIMOHATHS  «CPEOHUE  COJM», «KHUCIBIE  COJHY,
KJTaccu(uKaIus W | colel ¢ MeTalilaMH, OCOOCHHOCTH J3THX PEaKIHHA. | KOCHOBHBIE COJIMD).
CBOICTBa BzanmoeiicTBue cojiei ¢ COJISIMH.
XapakTepru3oBaTh 00Ie XUMUYECKUE CBOICTBA COJei.
JlaGopaTopHbie onbIThl. 24. O3HAKOMJICHHE C KOJUICKITHCH
. . Cocmasnsime ~ ypaBHEHUS peakluii ¢  y4acTHEM  COJICH.
cojeil. 25. B3aumoneiictue cynbdara meau (1) ¢ sxenesom.
. . Habniooams wm onucvleams peaklMd ¢ y4aCTHEM COJICH C
26. B3anMogeCTBHE COJICH C COISIMMU.
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOIO WJIM POJHOrO0) S3bIKA M
A3bIKA XUMHUU.
1Ipogodums OMBITH, TOATBEPKMAIOIINE XHUMHUYECKHE CBOWCTBA
coJieli ¢ COOJI0ICHNEM TIPABUIT TEXHUKH 0€30TIaCHOCTH
45 I'enernueckass cBsizb | ['eHeTMdeckue psAabl MeTaula M HeMeTaluia. | eHetwdeckas | Xapakmepuzoeams TIOHSATHE «TEHETHUECKUAN P,
MEXITY KJIACCaMH | CBS3b MEXAY KlaccaMy HEOPTaHUYECKUX BEIECTB.
Unniocmpuposams ~ TEHETHYECKYIO  B3aUMOCBS3b  MEXIY
HEOPraHUYECKUX
JlaGopaTopHble onbIThl. 27. ['eHeTWuecKas CBsS3p Ha | BEIIECTBAMHU: IMPOCTOE BEIIECTBO — OKCHJ — THAPOKCHI —
BEIIIECTB
MIpUMepe COSAMHEHUHN MeJTH. COJIb.
3anucvieamn ypaBHEHUS peaxiui, COOTBETCTBYIOIIUX
[10CJIEI0BATEIHLHOCTH («uemnoykey) MpeBpalieHui
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HCOPTraHNYCCKUX BEHICCTB PA3JIMYHBIX KJIACCOB.

46 [IpakTrueckas pabota | Perenne skcriepuMeHTATBHBIX 33134 Ymem» oOpamarecsi ¢ 1abOpaTOpHBIM  OOOPYJOBaHUEM H
Ne 6 HarpeBaTC/IbHBIMM MPHOOpPaMU B COOTBETCTBHU C IIPaBHJIAMH

TEXHUKHU 0€30I1aCHOCTH.
Pacnosnasams HEKOTOPHIC AHUOHBI U KATHOHBI.
Habnwooams cBONCTBA AIEKTPONUTOB M MPOUCXOISAIINX C HUMHU
SIBJICHUM.
Habnooams v onucvléams peakyy ¢ y9aCTHEM BIICKTPOIUTOB C
IIOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3BbIKA H
SI3BIKA XMIMHH.
Dopmynuposamb  BBIBOJBI 1O pe3yJbTaTaM MPOBEACHHOIO
IKCIIEPUMEHTA

47 O00011IeHNE ¥ CUCTeMATH3allus 3HaHUH 110 TeMe «OCHOBHBIE KJIaCChl HEOPTraHMYECKUX COCTUHEHUI

48 KonTtposbHas pabora 1o Teme «OCHOBHBIC KJIAaCChl HEOPraHHMUSCKUX COCIUHEHHIDY

Ilepuoguyecknii 3axon u Ilepuonnueckasi cucrema xuMuyeckux 31emeHToB JI.U. MenaeneeBa u ctpoenue atoma (8 u)
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EctecTBeHHbIE EcrecTBeHHBIE ~ ceMeWCTBa  XHMHYECKHX  DJIEMEHTOB: | O0vbacHambs TPU3HAKU, TIO3BOJSIONIME OOBEAMHATH TPYIIIHI
ceMencTBa LIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJUIbl, TaJIOTEHbI, | XMMUYECKUX JIEMEHTOB B €CTECTBEHHBIE CEMEICTRA.
49
XUMHUYECKUX uHepTHble  (OJaropoaHbie) — rasbl. AMOOTEpHOCTD.
Packpvisams  XUMWYECKAH CMBICT (3THMOJIOTHIO) Ha3BaHMM
JJIEMEHTOB. Am¢oTtepHbIe OKCUIBI U THAPOKCHIBI. KOMIIIEKCHBIE COTH.
€CTECTBEHHBIX CEMEICTB
AmdoTrepHOCTh
JlaGopaTopubie onbiThl. 28. Ilomyuenune amdoTepHOro
. Apeymenmuposams  OTHOCUTENBHOCTh HAa3BaHHUA «UHEPTHHIE
TUIPOKCHUIA U UCCIIEIOBAHUE €TI0 CBOICTB.
rasp»
Obvsacuamsp, 4TO  Takoe  «aMQpOTEpHBIE  COEIWHECHUS.
Habrwoams w onucvieams peakmii MEXAy BeUIECTBAMH C
MIOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA M S3bIKA XMMUU.
Xapaxmepuzoéamv ~ JBOHCTBEHHBIM  XapakTepe  CBOMICTB
aM(OTEPHBIX OKCHJIOB U THIPOKCHIOB.
Ilpo6oOums  ONBITEI 1O TOJNYYEHHUIO W  HOATBEP)KICHUIO
XUMUYECKUX CBOMCTB aM(OTEPHBIX OKCHIOB U THIPOKCHIOB C
COOJIIOZICHNEM TTPABUII TEXHUKH O€30M1aCHOCTH.
50 OtxkpsiTue [1.1. Otkpeitue . Y. MenaeneeBbiM [lepronuueckoro 3akoHa u | Pasiuuams eCTECTBEHHYIO U HCKYCCTBEHHYIO KIIaCCH(HUKALINK.
MemnneneeBsiM cosnanne uM llepuonnueckoil CHUCTEMBI XMMHYECKUX
Apeymenmuposams oTHeceHne lleproandeckoro 3akoHa K
Ilepunoanueckoro anemenToB. O6pa3oBanne Menaeneesa.
€CTECTBEHHON KJIaCCHU(PHUKALIUH.
3aKOHa
JdeMoHcTpanmu. Paznuunble (dhopmbl TabJIHI

HCpHO,I[H‘leCKOﬁ CHCTCMBEI. MO,I[CJ'II/IpOBaHI/Ie MMOCTPOCHUMA

[Tepuonnueckoit cuctemsl . 1. Menneneena

Modeﬂupoeamb XUMUYCCKUEC 3aKOHOMEPHOCTH C BBIACICHHUEM
CYIIECTBEHHBIX XapaKTCPUCTUK o0beKTa 1 peaACTaBJICHUEM UX B

MIPOCTPAHCTBEHHO-TPaUIECKOH HWIIM  3HAKOBO-CHMBOJIMUYECKOM
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dhopme

3HaTh WCTOpHIO OTKpHITHS MenneneeBeiM [lepromnueckoro

3aKOHa.

51 OcHoBHEBIE cBelleHNUS O | ATOMBI Kak opMa CYIIeCTBOBAHUS XHMHUYECKUX DIIEMEHTOB. ObvscHAmMb, 9TO TaKOE IPOTOH», CHEHUTPOH», «IJICKTPOH»,
CTPOEHHUH aTOMOB. OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB. JloKa3aTeiahCTBa | «XMMHUYECKHUH SIEMEHT», «MaCCOBOU YHCIIO».
CIOXHOCTH cTpoeHHs aromoB. Ombeitel  Pezepdopma.
Onucvieamo CTpOEHHE sanpa aToMa WCIIOJIB3YsI
[Inanerapras MoIeIh CTPOSHHUS aToMa.
Ilepuonnueckyro cucreMy XuMudeckux anemeHros J[.M.
CocrtaB ATOMHBIX saaep: IIPOTOHBI, HEUTPOHBI. | MeHneneesa.
OtHOocHTeNnbHAsS aTOMHAas Macca. B3auMOCBsI3b TMOHATHH
. Honyuams  WHOOPMALMIO 1O XHMHH U3  Pa3iIHYHBIX
«TPOTOHY, KHEUTPOH», KOTHOCHUTEIHHASI ATOMHASI Maccay.
WCTOYHUKOB, AHATUIUPOBANb €E.
JemMoHcTpanun. Mosen aToMOB XUMHYECKUX
3JIEMEHTOB.
52 Crpoenue Muxkpomup. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX YpOBHEH | OOvscHAmb, 4UTO  TaKo€  <«QIEKTPOHHBIH  CIIOW» WM
3JIEKTPOHHBIX aToMOB xuMuyeckux 3jeMeHTOB NeNe 1-20. IloHsiTue O | «3HEPreTUUECKUN YPOBEHBY.
YpOBHE aTOMOB 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.
Cocmasnsims ~ CXeMBl  paclpeleleHus  JAJIEKTPOHOB  TIO

XUMHUYECKAX
smeMmeHToB NeNel-20 B
tabmune [.1.

Menneneena.

QJICKTPOHHBIM CJIOSIM B SHGKTpOHHOfI 000II04Ke
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Tlepuonnueckuii
3akoH ..
Menpeneesa u

CTPOCHUEC aTOMa

N3oTonbl. @usznueckuii cMbica cuMBoIuKH Ilepruoauyeckoi
cucrempl. CoBpemenHast QopmymnupoBka Ilepuogmaeckoro
3aKoHa. VI3MeHeHus CBOWCTB SJIEMEHTOB B MEPHOJAX U
rpynmnax, Kak (yHKIUS CTPOSHUS 3JIEKTPOHHBIX 000JI0YEK

aTOMOB.

Packpvisame  ¢uzndeckmii  CMBICT:  TIOPSAKOBOTO  HOMeEpa

XUMHYECKOTO JIeMEHTa, HoMepa Iepruo/ia 1 HoMepa TPYIIIIbL.

Obvsicuamp 3aKOHOMEPHOCTH M3MCHCHUA MCTAJUIMYECKHUX U
HEMETAJUIMIECKUX CBOMCTB XHMHYECKHX DJJEMEHTOB M HX

COEIMHEHHH B TIEPUOIaX U TPYTIaX.

54-55 | XapaktepucTuka XapaKkTepuCTHKa 3JIeMEHTa-MeTajlla U 3JeMEHTa-HeMeTalia | Xapakmepu3o8amos XUMUIECKUE 3JIEMEHThI 1—3-T0 IEPHOI0B 110
XUMHIYECKOTO 10 MX TOJIOXKeHUI0 B [leproamueckoil cucTeMe XMMHYECKUX | X TIOJNIOKCHHIO B llepmommdeckod cHCcTeMe XHUMHYCCKUX
3JI€MEHTAa Ha anemenTtoB JI. 1. Menpaeneena. anemenToB 1. 1. Menpeneena.

OCHOBAHHH €T0
JeMoHcTpanuu. Mojend aTtoMOB 3JIEMEHTOB 1—3-r0 | Apeymenmuposams CBOMCTBA OKCUIOB M THIPOKCUIOB METAIOB
TTOJIOXKCHUS B
. [IEPUOIOB 1 HEMETAJUIOB [TOCPEICTBOM YpaBHEHUHN peakuui
[lepuonuyeckoit
crucTeMe
56 3HaueHne CooOrIeHns yJamuxcs 0 KA3HH, HAYYHOH U 00IIecTBeHHOU | Onpedeisims KCTOYHUKYA XUMUYECKOW HHPOPMAITHH
[lepuonuueckoro nestensHoct .M. Menpeneepa «llepuoguueckomMy 3aKOHY
. Tlonyuamsy  HeoOXOMUMYIO HWHQOPMAIMIO W3  Pa3IMYHBIX
3aK0Ha U HE TPO3UT paspylleHHne, a TOJbKO pPa3BUTHE M HAICTPONKHU
. WCTOYHUKOB, AHAAU3UPOSamsb €€, opopmaams WHOOPMAITMOHHBIH
[epuoamueckoit obermaroTcs»
MIPOJYKT, Hpe3eHmo8ams €ro, eecmu HAYYHYIO JHCKYCCHIO,
CHCTEMBI XUMHYECKHX
omcmasams CBOIO TOUKY 3PSHHS WIH KOPPEKMUPO8ams ee.
anemenToB /. U.
Menneneena
XuMnueckas cBsizb. OKUCJIANTENbHO-BOCCTAHOBUTEIbHBbIE peakuuu (8 1)
57 Wonnas xumuueckass | MoHHas xumudeckast cBsi3b. MoHBI, 0OpazoBaHHbIe aToMaMu | OObsiCHAMb, YTO TAKOE UOHHAS CBSI3b, HOHBL.
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CBSI3b METaJUIOB U HeMeTaluToB. CXeMbl 00pa30BaHusI HOHHOH CBSI3M | Xapakmepu3o6ams MEXaHU3M 00pa30BaHUsl HOHHOW CBSI3H.
UIE OMHApHBIX coennHeHWH. VIOHHBIE KpUCTAIUTHYECKHE
. . Cocmaénamo cxeMbl 00pa30BaHKs HOHHOU CBA3U.
peméTkr U (u3nYeckue CBOWCTBA BEIECTB C 3THM THUIIOM
peméTok. [Tonsrre o GopMyIbHOM eIMHULIC BEIECTBA. Hcnonvzo6ams 3HaAKOBOE MOJIETHPOBAHHE. Onpeodensmep THIT
. XUMUYECKOH CBS3U MO POpMyJie BELIeCTBA.
JdemoncTpanmun. BumeopparmMeHTHl W crnabiael  «oHHAs
XUMHUYECKas CBA3b». Kommekuus BEmeECTB ¢  HOHHOM | [Ipusodums NPUMEPHI BEMIECTB C HOHHOM CBS3HIO.
XIUMHYECKON CBsI3pI0. MOAENH HOHHBIX KPHCTAITUIECKUX
. Yemanasnueamsy  TPUYMHHO-CIENCTBEHHBIE  CBSI3M  MEXIY
pemIéToK.
COCTaBOM BEIIIECTBA M BUIOM XUMUYECKOH CBSI3H, MEXy HOHHON
CBS3pI0 M KPHCTAUTMYECKHM CTPOSHHEM BEIECTBA, MEXKIY
KPUCTAUIMYECKHUM CTPOSHHEM BEIECTBA M €ro (U3NUECKUMH
CBOMCTBaMHU
58 KoBanentnas KoBanentHass  xumMudeckas CBSA3b.  ONEKTpOHHbIE U | OObsACHAMb, YTO TAKOE «KOBAJICHTHAS CBS3bY», «BAIICHTHOCTDY.
XUMHYECKas CBS3b CTpyKTypHBle  (opmynel. IloHATHE 0  BaJEHTHOCTH.
Cocmasnsims cXeMbl 00pa30BaHUsI KOBAIEHTHOW HETIOISIPHON
KoBanentnas HemonspHas cBsi3b. CxeMbl 00pa3oBaHUS
. _ | XMMHUYECKOH CBSA3H.
KOBAJICHTHOU CBA3U JJIsA 6I/IHapHLIX COCANHCHUU.

MonekysipHble U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U

CBOICTBA BEILIECTB C 3TUM THUIIOM PELIETOK.

JdemoncTpanum. Buneodparments u Clan Il

«KoBanentHass xumudeckas cBs3b». Koylekuus BelecT
MOJIEKYJIIDHOTO U Mopenu

aTOMHOT O CTPOCHMU.

MOJICKYJIAPHBIX U aTOMHBIX KPUCTAINIMNICCKUX peH_IéTOK.

Hcnonvzosamb 3HaKOBOE MOJIETUPOBAHUE.
Onpeodenamb TAI XUMUYECKON CBS3U 10 (hopMyJIie BEIIecTsa.
IIpu6ooums IpUMEpPHI BELLIECTB C KOBAIEHTHOH CBS3BIO.

Yemanasnusamo MPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY
COCTaBOM BCIICCTBA U BUIOM XHMHUYECKON CBsA3U, MCIKIY

KOBAJICHTHOM CBSI3bIO U KPpUCTAJUIMYCCKUM CTPOCHUCM BCIICCTBA,
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MCXKAY KPUCTAJUIMYECKHUM CTPOCHUEM BEIIECTBA U €T'0

(hU3UIECKUMHU CBOMCTBAMU

59

KoBanentnas
TTOJISIpHAST XUMUIEeCKas

CBA3b

DJEeKTPOOTPULIATEIHHOCTD. PsII 37IeKTPOOTPHUIIATEILHOCTH.
KoBanenTHas mosspHast xumudeckast cBsizb. JJumnonb. CxeMbl
00pazoBaHMs KOBAJICHTHOM TOJISIPHON CBSI3U TSI OMHAPHBIX
coeiMHeHNH. MOJIeKyIISIpHBIE H aTOMHBIC KPHCTAITHYECKIE

PELIETKH, U CBOMCTBA BEUIECTB C 3TUM TUIIOM PELIETOK.

JdemoHcTpanuu. Monenu MONEKYJISpPHBIX M aTOMHBIX

KPUCTAJUIMYECKUX PEMIETOK.

O6bﬂCH}ln’lb, YTO TaKO€ «KOBAJICHTHasA IIOJApPHas CBA3b),

KOIIEKTPOOTPULIATEIIBHOCTE), «BO3I'OHKA» WA <<CY6J'II/IMaI_II/I5{>>.

Cocmasnames CXeMBl 00pa30BaHUS KOBAJICHTHOH IOJISIPHOM

XUMHUYECKOU CBI3H.
Hcnonv3o6ams 3HAKOBOE MOJICITHPOBAHUE.

Xapaxkmepuzoéams ~ MeXaHM3M  0OOpa3oBaHUs  IOJIIPHOMN

KOBaJIEHTHOH CBS3H.
Onpedensme TAI XUMHYECKOU CBS3H O (pOpMYyIIe BelecTBa.

Ilpugooums TpUMEpPHl BEIIECTB C KOBAICHTHOW TMOJSPHOM

CBA3bIO.

Yemanasenueamb  NpUYMHHO-CIEACTBEHHBIE — CBSI3M  MEXKIY
COCTaBOM BEIIECTBA M BHUJAOM XHWMHUYECKOH CBSA3M, MEXIY
KOBAJIEHTHOM CBSI3bI0 M KPUCTAJNIMUECKUM CTPOCHUEM BEILIECTBA,
MEXAY KPHUCTAUIMYECKUM CTPOCHHEM BELIECTBA U €r0

(1)I/I3I/ILI€CKI/IMI/I CBOMCTBaMH.

Cocmagnsaims GOpMyIIbIl OMHAPHBIX COCJAMHEHHI 10 BAICHTHOCTH

U Hax00umb BAaJCHTHOCTH 3JIEMEHTOB IO (hopmylsie OMHAPHOTO
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COEQUHEHHUS.

Hcnonvzosamo MaT€pruajJIbHOC MOJCIIMPOBAHUE

60

Merammueckas

XUMHYCCKaA CBA3b

Meramnuueckas XWUMHYECKas CBsI3b W MeETaJNIMYecKas
Kpuctaimdeckass pemérka. CBoiicTBa BEIIECTB C 3THUM

TUNOM pem€Tok. EnuHas mpupoaa XMMHUYECKUX CBSI3EH.

Jdemoncrpanun. BugeopparMeHTs! U Cliaiiibl
«MeTtainueckas XuMH4yeckas cBs3by». Kommekius

«MeTanipl U CILIaBED).

JlabopaTopHbie onbIThI. 29. M3roToBieHNe MOICIH,

WTIOCTPUPYIOLIEH CBOMCTBA METAINTIMYECKOM CBSA3U

ObvsicHAmMb, YTO TAKOE METAIINYCCKAs CBSI3b.

Cocmasnams cxeMbl 00pa30BaHUsI METAUIMYECKON XUMHUECKOU

CBs3U.
Hcnonvzosams 3HAKOBOE MOACIIUPOBAHUEC.

Xapaxmepuzosams MexXaHU3M OOpPa30BaHUS METAJUIMIECKOH

CBSI3U.
Onpedenams TN XAMHYECKOH CBS3M IO (JOPMYJIE BEIIECTBA.
Tlpusodums NpuMeEpHI BEIIECTB ¢ METALTMUSCKOM CBSI3bIO.

Yemanaenueamn MNPUYINHHO-CIICACTBCHHBIC CBA3U MCXKAY
COCTaBOM B€IICCTBA W BHIAOM XHMHYECKOH CBA3U, MCKAY
MCTAJNIMYECKOM CBS3BIO U KPUCTAJUIMYECKUM  CTPOCHUEM
BEOIECTBA, MCKAY KPUCTATNIMYCCKUM CTPOCHUEM BCIICCTBA U €TI0

(U3NIECKUMH CBOWCTBAMHU.

Hcnonvzosamo MaTepuajibHOC MOJACIIMPOBAHUC
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61 CreneHp OKACIEHUS. Crenenp okxucieHus. CpaBHEHHE CTENEHH OKUCICHHUS U | OO0bACHAMb, 9TO TAKOE «CTETICHh OKHCIICHUS», «BaJICHTHOCTDY.
BasieHTHOCTH. IlpaBuiia pacuéra crTemeHeld OKHUCICHHUS 10
. Cocmasnsams (popMynbl OWHAPHBIX COEAWHEHWH Ha OCHOBE
(hopMysiaM XUMUYECKHX COSAHMHCHUH.
o01mero criocoba UX Ha3BaHUH.
Cpasnusamy 6aneHmMHOCMb U CTETICHb OKUCICHUS
Paccuumvisams cTenieHn OKUCICHHS TI0 (OPMYJSIaM XUMHUECKUX
COCJIMHEHM.
62 OKHUCIIUTEIHHO- OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKITUH. Obvsicusamp, 4YTO TaKO€ «OKHCIIMTEIHHO-BOCCTAHOBUTEILHEIE
BOCCTAaHOBUTEILHBIC peaKkIum», «OKHUCIUTENIbY», «BOCCTAHOBUTENDY, «OKHCICHUEY,
OnpeneneHrue CTENEHEW OKUCIEHUS JUIsl  AJIEMEHTOB,
peaKIuu «BOCCTaHOBJICHHUEY.
00pa3yoInX BEmecTBa Pa3HbIX KIAccOB. Peaknnu MOHHOTO
oOMeHa ¥ OKHCIHTEIhHO-BOCCTAHOBHUTENBHBIE peakiuu. | Kiaccuguyupogames XAMUYECKHE pEaKIWiA M0 MPHU3HAKY
OKucCInuTEID 51 BOCCTAaHOBHTEJb, OKHCIJIEHHUE U | «<M3MEHEHNE CTEIIEHEN OKUCIICHUS DJIEMEHTOB).
BoccTaHoBIeHUE. COCTaBIEHUE YPABHEHUN OKUCIUTEND
Onpedenssime  OKHCIAWTENh W  BOCCTAHOBHTENb, IPOIECCHI
HO-BOCCTAaHOBUTEINILHBIX DPEAaKIUA METOJOM JJIIEKTPOHHOTO | OKHCIICHHS 1 BOCCTAHOBIICHHS.
OalraHca.
Hcnonv306amb 3HAKOBOE MOJICTUPOBAHUE
JdemoncTpanuu. B3aumoneiicTBrue IMHKA C CEPOM, COJIAHOU
kucnoroii, xmopumom wMeau (II). Topenme wmarHus.
B3aunmMopeiicTBue XJI0pHOM U CEPOBOIOPOAHON BOABI.
63 O0001eHe ¥ cUcTeMaTu3anus 3HaHui 1o TeMaM «I[lepuoaunueckuii 3akoH u [lepuoanyeckas cucrema Xumudeckux sjementoB J.M. Menpeneera u

CTPOCHUE aTOMa» U <<CTpOCHI/Ie BC€HOICCTBA. OKHCIIUTEILHO-BOCCTAHOBUTEIIHHEIE peakmum»
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64 KonTponbHas padota mo temam «I[leproauueckuii 3akoH u Ilepromnueckas cucreMa xuMuueckux 3jaemMeHToB JI.M. MenpaeneeBa U CTPOCHUE aTOMay M

«CTpOCHI/Ie BCIICCTBA. OKHUCIUTEILHO-BOCCTAHOBHUTEIILHBIC PpEaKmum»

Pezeps | 6 1

Hpunoxkenne 1. BocnurareabHnas padora:

Howmep Tema ypoxa. BocrnurarensHast pabota.
ypoKa

1. [Ipeamet xumuu. Posib XUMUH B )KH3HU YETIOBEKA OxpaHa OKpyXKamomel cpeapl. DKOJIOTHYECKOE CO3HAHHUE.

Bpen xumudeckux yao0peHuil, MHCEKTUITUIOB U T00ABOK.

21. Boznyx u ero cocras. 3arpsizHeHre aTMOC(EepHOTO BO3/IyXa H €T0 MOCIE/ICTBHS.
DKoJIoru4ecKue MpodIeMbl: KUCIOTHBIE JOXK/IH, Pa3pylIeHUE
030HOBOTO CJI0S, TNI00AIEHOE TTIOTETIJICHHUE.

3aBUCUMOCTD 3J0POBbsA YCJIOBCKA OT JKOJIOTHYECKOI KYJIbTYPbI

50. OtxkpsiTue [1.11. Menneneessim Ileprnonudeckoro 3akoHa O6pasoBanue u camoodpaszosanue .M. Menneneena.
Bocnuranue Tpynonto0usi, TROPYECKOTO OTHOIIEHHS K YUEHHIO,

Tpyny

53. [Tepuonnueckuii 3axoH .M. MenneneeBa u cTpoeHue atoma mo0oBb K Poccun, cBoeMy Haposy, CBOEMY Kparo; CilyKEeHHE
Oteuectny;
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YMeHue paboTaTh B TpyIIIe

56 3nauenwne [leprogndaeckoro 3akoHa u [leproandeckoi CHCTEMBI XUMHUIECKHUX
snementoB JI. . Menzneneesa Bocnuranue yBaxkeHHA K cede.
IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKe 9-T0 KJIacca
(2 4 B Hepeutr0, Becero 70, u3 HUX 4 4 - pe3epBHOE BpeMs).
Home
pa Tema Vboka Ocnosnoe conepianme XapaKkTepuCTHKA OCHOBHBIX BUJIOB JAeSITCIbHOCTH
YPOKO yp ypoka o0yuyawumuxcs (Ha ypoBHe yueOHBIX JeicTBUIi)
B /1
IToBTOpEeHME 0 00001IeHUE CBeAeHUI MO KypcYy 8-T0 kiacca. XuMudeckre peakiuu (5 4)

1 Knaccuduxanms Bunapusie coenunenus. Okcuabl coneoOpasyromue W | Xapakmepuzogams  OKCHABI,  THIPOKCHIBI  (OCHOBaHWUS,
HEOPraHMYEeCKUX Hecoseo0pasyromue. I'mapoxcuast: OCHOBaHUS, | aM(pOTEpHBIE TUAPOKCUABI, KHUCIOPOACOAECPKALINE KUCIOTHI) U
BEIIECTB U UX amQoTepHble, KUCIOThI. CpeHue, KUCIIbIE, OCHOBHBIE COJIM. | COJM IO IUIaHy: COCTaB, CIIOCOOBI 0O0pa3oBaHMS HAa3BaHWM,
HOMEHKJIaTypa XapaKkTepHbIE CBOWCTBA U TOJIyYCHHE.

ﬂeMOHCTpaIII/II/I. O3HaKOMJICHHE C KOJUICKIMAMHA METAJIJIOB
u HeMmeTaioB. O3HAKOMJICHHE C KOJUICKIUAMHN OKCHOOB,

KUCJIOT U COJIEH.

Knaccugpuyuposamv ~ oxcunupl, THAPOKCHAB  (OCHOBaHMS,
am(oTepHble THAPOKCHUIBI, KHCIOPOACOAEPKAIIUE KHCIOTHI) H

60



COJIM 10 Pa3JIMYHBIM IIPU3HAKaM.

OTEJILHBIX
BEIIIECTB

Ymems MTOATBEPKIATh XapaKTEePUCTUKY
MpeACTaBUTENCH KJIacCOB HEOPTaHUYECKUX
YPaBHEHUSIMU COOTBETCTBYIOIIUX PEAKITHIA.

Pacprleamb B3aUMOCBA3b MCKIY KJIaCCaMU HCOPraHHYCCKHUX
COGI[I/IHCHI/II‘/'I, KaK T'CHCTUYCCKYIO

2-3 | Knaccudukanus O6o0mmenne  cBeleHW O  XHUMHYECKHX  peakuusx. | OOwsacuams, UYTO TaKOEe «XUMHYECKas DPEaKLUs», «PEeaKuu
XUMHYecKnX peakiuii | Knaccudukanms XUMHYECKHX peaknuid MO pa3iuYHBIM | COSAMHEHUS», «PEAKIHH PpA3IOKCHUSI», «peakuuu oOMeHay,
TI0 Pa3INIHBIM OCHOBaHHMSIM: COCTaBy ¥  YHCIY pPEAarupylolmuX H | «PeaKiuu 3aMeICHUs», «peaKIun HeHWTpalu3anum,
OCHOBaHUSIM 00pasyromuxcs BEIIECTB, TETTIOBOMY 3pdeKTy, | «<IK30TEPMUUECKHE PEAKIUN», <«IHIOTCPMHUECKUE PEaAKIHN,
HAIpPaBJICHUIO, U3MCHCHHUIO CTETICHEH OKUCIICHUS JIEMEHTOB, | «00paTHUMBbIe peaKum, «HEOoOpaTHUMBbIe peaKuum»,
o0pa3yromux pearupyomme BEIIIECTBA, daze, | «OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIUU», «TOMOTCHHBIC
UCTIONIb30BAHMIO KaTaIN3aTopa. pEaKIUM»,  «TETEPOTCHHBIC  PEaKIHW»,  «KaTAJTUTHYECKHE
peaKIum», «HEKATATUTHYECKUE PEAKIHN», «TeIUIOBOH 3(deKT
JlabopaTopHbie onbIThI. 1. B3anmonencTBiue aMMUaka ¥ | ypyvigeckoil peaKIm.
xjopoBojgopoaa. 2.  Peakuus — HedTpamuzaumu. 3.
HaGmonenue TerutoBoro s¢dexra peakuum Heiirpammsanun. | Kiaccuguyuposams XUMHUYECKHE PEAKIUH 110  Pa3INYHBIM
4. BzaumoneiictBre cepHoii kucinotsl ¢ okcuaoMm meau(ll). 5. | ocHoBaHusAM.
Pa3noxeHne mepokcuaa BOJOpPOJA C IOMOLIBIO KaTajasbl
KapToders. Onpedensimp ~ OKUCIUTENb ¥ BOCCTAaHOBHMTENb,  IIPOIIECCHI
OKHCJICHHSI ¥ BOCCTaHOBJICHHSI.
Habniooams W onucvbieamy peakIUd MEXIy BEIIECTBAMU C
TTOMOIIIBI0 PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUHU
4-5 [Mousitue o ckopoctu | [ToHsiTHE O CKOPOCTH XUMHYECKOW peakiuu. DakTopsl, | OObsCHAMb, YTO TAKOE «CKOPOCTh XUMHUYECKOW PEaKInmy.

XUMHUYECKON peakiivu.
Karanus.

BJIMSIONIME HAa CKOPOCTh XUMHYECKUX pEaklMil: Mpuponaa
pearupyromux BEUIECTB, MX KOHUEHTpauus, TeMIleparypa,
IJIoNIaAb  CONPUKOCHOBEHMWS, HAJIMYHME  KaTalu3aropa.
Karamms.

Apeymenmupoeams BEIOOP €MUHUL U3MepeHus V).

Yemanasnueams  TPUUMHHO-CIEACTBEHHBIE  CBA3M  BIUSTHUS
pa3IMYHBIX PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIUi.
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JdemoHcTpamuu. 3aBUCUMOCTL CKOPOCTH XUMHUIECKON
peaKIy OT IPUPOIBI PearupyIOLIUX BEIIeCTB. 3aBUCUMOCTD
CKOPOCTU XMMHUYECKOM peakluy OT KOHIICHTPAIlUU
pearupyronmx BemecTs. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOM PeakIiyl OT IJIOMAA COPUKOCHOBEHUS
pearupyronmx BeMecTB (KKUISIIUHI CI0H»). 3aBUCUMOCTh
CKOPOCTH XMMHYECKOU peakluy OT TeMIIepaTyphl pearu-
PYIOIINX BEIIECTB.

JlaGopaTopHble ONbITHI. 6. 32aBUCIMOCTH CKOPOCTH
XUMHYECKOM peakuy OT IPUPOJBI pEaTHPYIOLINX BEIIECTB
Ha IPUMEpPEe B3aUMOACHCTBHS PAaCTBOPOB THOCYIIb(aTa
HaTpHsl U XJopuaa 6apus, THOCY/Ib(haTa HATPHSI U CONSHON
KHUCIIOTHI. 7. 3aBUCUMOCTb CKOPOCTH XUMHUECKOM peaKkIuu
OT NPUPOJBI METAJUIOB IIPU UX B3aUMOJEHCTBHHU C COJITHON
KHUCIOTOU. 8. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU
OT MPUPOJBI KUCIOT IPU B3aUMOJECUCTBHUH HUX C JKEIe30M. 9.
3aBUCUMOCTbH CKOPOCTH XUMHUECKOI peakiiuu OT
Temmepartypsl. 10.

3aBHUCHUMOCTEH CKOPOCTH XMMHUYECKOU PEAKIIUU OT
KOHIIeHTparuu. 11. 3aBUCUMOCTh CKOPOCTH XMMHYECKON
peaKkuu OT TUIOMIAH COTPUKOCHOBEHUS pearupyroumx
BelecTB. 12. 3aBUCMMOCTh CKOPOCTH XUMUYECKOHN peakinu
OT KaTaJm3aTopa.

Habniooams u onuceiéams peakuuu MEXIy BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POJHOrO) SI3bIKA U SI3bIKA XUMUHU

1Ipo6ooums OBITHI, MOATBEPHKIAIONINE 3aBUCUMOCTb CKOPOCTU
XMMHUYECKOH peaklnuy OT Pa3MUuHBIX (DaKTOpPOB

Xumnueckue peakunu B pacrsopax (10 u)

DIEeKTPOITUTHICCKAS

ITousarue 00 AIEKTPOTUTHICCKOM JTUCCOIMALINH.

Xapakmepuaoeamb ITOHATHA «OJICKTPOJIUTHUCCKAA
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JIIMCCOLIAIINAS

OJNEKTPOJIUTE U HEIJIEKTPOJIUTH. MEXaHU3M TUCCOIMAITHA
SIEKTPOJIUTOB C Pa3UYHBIM XapakTepoMm CBs3u. CTENeHb
ANEKTPOJIUTHYECKON aucconmanuu. CulbHBIE U Ciia0ble
DJIIEKTPOIUTHL.

IlEMOHCTpaIII/II/I. HcneiTaHue BEIIECTB U HUX PacTBOpPOB Ha

Jucconuanus», «JICKTPOJIUTED), «HEIJICKTPOIUTHD).

Yemanaenueamo IPUIUHHO-CJICACTBEHHBIC CBsA3HU
HpHpOI[OfI QJICKTPOJIUTA U CTCIICHBIO €0 AUCCOHAIIUH.

MEXITy

Yemanaenueamo NPUYUHHO-CJIIEACTBEHHBIC CBA3U MCEKAY THUIIOM

3IEKTPONPOBOHOCTD XUMHMUYECKOM CBA3M B DJIEKTPOJIUTE M MEXAaHU3MOM €ro
JTIUCCOLIMAINH.

JladopaTopuble omnbiThl. 13. Jluccommarus  ciaaObIX

3JEKTPOJUTOB HA MPUMEPE YKCYCHOUM KUCIOTHI.

7 OcHoBHbIE TONIOKEHUS | OCHOBHBIE — TOJOXKEHUSI  TEOPUU  AIEKTPOJIUTHUECKOU | Xapakmepuszoeams MOHATUS «CTENEHb TUCCOLMALIUNY, «CUIIbHBIC
TEOPUU muccormanyn. Krmaccudukamuss MOHOB M HMX CBOWMCTBA. | DIIEKTPOJUTHD), «CIIA0BbIe IEKTPOIHUTED), «KATHOHBD, «AaHHOHBDY,
SHCKTpOHHTHHCCKOﬁ KI/ICHOTI)I, OCHOBaHUA W COJIM KaK 3SJICKTPOJIUTEL. Hx «KHCJIOTBD», <«OCHOBAHUI», «COJIHN. Cocmaensame YpaBHCHUA
mucconnanyu (TOM). | knaccudukanus U AUCCOIUAIUSL. ANEKTPOIUTUIECKON JUCCOLMALIMY KUCIIOT, OCHOBAHUI U COJIEH.

JdeMoHcTpanuu. 3aBUCUMOCTD 3IEKTPONPOBOJHOCTH | Mantocmpuposams TPUMEPAMU OCHOBHBIE TOJIOXKEHUS TEOPHUH
YKCYCHOW  KHCJIOTBI ~ OT  KOHLEHTpauuu. JIBUKEHHE | DJIEKTPOJIUTHUECKON AUCCOLUALIUU.
OKpAILICHHBIX HOHOB B 3JIECKTPUYECKOM MOJIE.
Pa3znuuams KOMIIOHEHTHI 10Ka3aTENbCTB (T€3UCOB, apTYMEHTOB U
(hOpMBI TOKa3aTENBCTBA)
8—9 | Xummnueckue cBoricTBa | O0IME XUMHUYECKHE CBOMCTBA KUCIIOT: U3MEHEHUE OKpacku | Xapaxmepuzoéamsp O0OIIFEe XUMHYECKHE CBOMCTBA KHCIOT C

KHCJIOT B CBETC TCOPUU
BHGKTpOHI/ITI/I‘leCKOﬁ
Jucconuannu

WHAWKATOPOB, B3aMMOJAEWCTBHE C METaJUIaMM, OKCHAAMHU U
THAPOKCHJIAMU METAJIOB W cOlsIMH. MoJeKynspHble U
HWOHHBIC (TIOJIHBIE M COKpAIIEHHBIE) ypPaBHEHUS PEaKIHi.
XUMHYECKUI CMBICT COKpAIIEHHBIX YPAaBHEHUH. Y CIOBHSA
MIPOTEKAHUS PEAKIUI MEXIY NEKTPOTUTAMH A0 KOHIA. Psn

MO3UIUI TEOPUH IJIEKTPOJIUTUUECKON AUCCOIUAIIUH.

Cocmasnams MONEKYJSpHBIE, TTOMHBIE U COKPAIIEHHbIE NOHHBIE
YpaBHEHUS PEAKITUH C YyIaCTHEM KHUCJIOT.

Apeymenmuposams  BO3MOKHOCTh TPOTEKAaHUS peakuuil C
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AKTUBHOCTH MCTAJIJIOB.

JlabopaTopHble onbIThl. 14, V3MeHeHHWe  OKpacKu
MHJUKATOPOB B KHUCJIOTHOM cpene. 15.Peaxmus
HeHTpanu3anuy pacTBopa METOYN Pa3INIHBIMUA KHCIOTaMH.
16. [Momyuenue ruapoxcuna meau(ll) u ero B3aumoaericTeue
C pa3auM4HBIMM KucioTamu. 17. B3zaumoneicTBrUe CHIIBHBIX
kucioT ¢ okcumoMm meau(ll). 18-20. BzanmoeiicTBre KUCIOT
¢ Metayuiamu. 21. KadyecTBeHHas peakuusi Ha KapOOHAT-HOH.
22. TllomydyeHue CTyAHA KpPEMHHEBOM KHUCIOTHL. 23.
KauecTBennas peaxiiusi Ha XJIOPHU/I- WU CyIb(aT-HOHBI

ydacTHeM KHCJIOT Ha OCHOBe mpaBwia bepromie u
aKTUBHOCTH METAJLJIOB.

psna
IIpo6ooums ONBITHI, MOTBEPKIAIONINEC XMMUIECKHE CBOMCTRA
KHCJIOT, C COONIOICHUEM TPABHJI TEXHUKU O€30MTaCHOCTH.

Habnooams m onucvieams peakliuy ¢ y4acTHEM KUCIIOT C
MOMOIIIBIO PYCCKOTO (POJHOrO) SI3bIKA U SI3bIKA XUMUHU

10 Xumudeckne cBoiictBa | OOmIre XUMIYECKUe CBOWCTBA IIenovel: B3anMoaeicTeue ¢ | Cocmagnams MONEKYISPHBIE, TIOTHBIE W COKPAIICHHBIE MOHHBIC
OCHOBAHMI1 B CBETE KHCIIOTaMH, OKCHIAMH HeMeTauioB, comsiMu. OOmue | ypaBHEHHS PEaKIfii ¢ yYacTHEeM OCHOBAHWUIA.
TEOpHUH XMMUYECKHE  CBOWCTBA  HEPACTBOPHUMBIX  OCHOBAHUIL:
SJIEKTPOTUTHIECKON B3aMMONCHCTBHE ¢  KHCIOTAMH,  pasiokeHue mpu | AP2YMEHMUpocams —BO3MOKHOCTh MPOTCKAHWA —PEAKIMH ¢
JCCOIHAITHH HArpPEBaHMH. yJacTHeM OCHOBaHMI Ha OCHOBe IpaBuia beprosue.
JlaGopaTopuble OHBITBL 24, V3MeHennme — OKpack IIposoOums OMNBITHI, MOATBEPXKIAIOIINE XUMHUYECKHE CBOMCTBA
MHIMKATOPOB B IIENOYHON cpeie. 25. BsaumoneiicTsue | OCHOBAHHM, € COOJTFOICHUEM TIPABWII TEXHUKH O€3011acCHOCTH
LIEeN0YeH ¢ YIJIEKUCIbIM ra3oM. 26. KauecTBeHHasi peakius
Habnwooams m onucviéamv peakuuy € Y4acTHEM KHCIOT C
Ha KatnoH amMmoHus. 27. [lonydenne runpokcuna meau(ll) u
TTOMOIIIBI0 PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUHU
€ro pasyioKeHue
11 Xumudeckue cBoiicTBa | OOIIMEe XUMUUECKUE CBOWCTBA CPEIHUX COJICH: Xapaxmepuzoeamv 00IIMEe XUMHUYECKHE CBOMCTBa COJiel C

COJIEH B CBETE TEOPUHU
IIEKTPOJINTHYECKON
JIUCCOLUALN

B3aHMOJICCTBHE ¢ KUCJIOTAMH, IIeJI0YaMH, COJISIMU 1
MeTautaMu. B3anMoaecTBIE KUCIBIX COJICH CO IIEII0YaMH.

JladopaTopHbie onbIThI. 28. B3aumojeiicTBue kapOOHATOB
¢ kucioramu. 29. IMomyuenne ruapokcuaa xenesa(lll). 30.
BsaumogeiictBue xxenesa ¢ pactBopom cynbdara mean(ll)

MO3UIUI TEOPUH IIIEKTPOJIUTUUECKON AUCCOIUAIIUH.

Cocmasnams MONEKyJApHBIE, MTOJMHBIE U COKPAUIEHHbIE HOHHBIE
YpaBHEHUS PEAKIIUH C YIJaCTHEM COJICH.

Apeymenmuposams  BO3MOKHOCTH — IPOTEKaHUS
y4acTHeM coJjieil Ha OCHOBe mpaBuiia beproiuie.

peakuui ¢

1Ipo6ooums ONBITHI, MOATBEPKIAIONTNE XUMUYCCKHAE CBOWCTBA
coJieH, ¢ COOFO/ICHUEM MPABUII TEXHUKH O€301acHOCTH.
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Habniooams w onuceiéams peakni C y4acTHEM COJIEH C
MOMOIIIBIO PYCCKOTO (POJHOrO) SI3bIKA U SI3bIKA XUMUU

12 [onsitie o runponuse | ['mmponus, kak oOMEHHOE B3aMMOJACHCTBHE COJICH ¢ BONOW. | Yemanagiuéams  3aBUCHMOCTH MEXAY COCTaBOM COIM U
cosei I'uaponu3 conm CUIBHOTO OCHOBaHMSI M CIa0OW KHUCIIOTHL. | XapaKTepoM TMAPOJIH3a
I'mapomm3 conmm ciraboro OCHOBAaHUS M CHIIBHON KHCJIOTEHI.
IIkana pH. Amnanuzupogams cpefly pacTBopa COJHU C MOMOIIBI0 HHANKATOPOB
Jlemonctpamuu. OrpeseieHHe  xapakTepa cpednl B | [IPO2HO3Uposamp THIT THAPONM3A CONM HA OCHOBE aHAIHM3A €ro
PacTBOpax COJNEH. opmyitbi
13 [IpakTiueckas paborta | CBoiiCcTBa KHCIIOT, OCHOBaHWH, OKCHIIOB M COJell B CBeTe | Ymems oOpamarbcs C Ja0OpPaTOpPHBIM O0OPYAOBaHUEM H
Ne 1. Pemenne TCOpHUU SHCKTPOHI/ITH‘ICCKOI\;I Aucconranu U OKHUCIIMTCIIBHO- | HAarpe€BaTCIbHbIMU HpI/I60paMI/I B COOTBETCTBUM C IIpaBUIaMH
OKCIICPUMCHTAJIBHBIX BOCCTAaHOBUTCJIIbBHBIX peaKuHﬁ. TCXHHUKU 6€3OHaCHOCTI/I.
3amaq o TeMe
«DIEKTPOIATHIECKAS Habnooams cBOMCTBa 3JEKTPOIUTOB M MPOUCXOAAIINX C HUMHU
JIUCCOLHALIAS» ABJICHAH.
Habniooams 1 onucviéams peakluy ¢ y4aCTUEM 3JIEKTPOIUTOB C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POAHOrO) S3bIKa H
S3bIKa XUMHH.
Dopmyauposamb  BBIBOABI TIO  pPe3yJabTaTaM HPOBEJAECHHOTO
IKCIIEPUMEHTA
14 OO0o0mIeHne 1 cucTeMaTH3alus 3HAaHUH 10 TeMe « XMMHYECKUE PEaKIMU B PACTBOPAX JIEKTPOIUTOBY
15 KontponbHas padora Ne 1 o teme « XMMHYECKHE PEAKIMN B PACTBOPAX dJIEKTPOIUTOBY
HemeTanabl 1 UX coequHeHud (25 4)
16 OGmas CTpoeHre aTOMOB HEMETAIUIOB U HX MOJ0KEHHE B O6vscHaAMb, 9TO TAKOE HEMETAILTHI.
XapaKTepUCTHKA [Nepuoauueckoii cucreme. Psin 3eKTpOOTPUIIATENTEHOCTH.
HEMETAJLIOB Kpucramunaeckue peniéTku HEMETAIIIOB — MPOCTHIX Cpasnusamp annoTpOIHbIE BUIOM3MEHEHHS KUCTOPOTA.

BEILECTB. AJUIOTponus U e€ npuuuHbl. Guznueckue
cBolicTBa HeMeTaw10B. O0IKMe XUMAUYECKHAE CBOMCTBA

Packpwieams npuumHbI aTNIOTPOIHH.
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HEMCETAJIJIOB. OKUCIIUTCIBHBIC 1 BOCCTAHOBUTCIIBHBIC.

demoncrpanuu.  Komnmeknus  HemeTtaiioB.  Mogenu
KPUCTAJUIMYECKUX PEIMETOK HEMETaUIOB: aTOMHBIE U
MOJICKYJIsipHbIe. (O30HaTOp M TPHHIMUIBL €r0  Pa0OThL

l'openne HeMeTaJUIOB — MPOCTHIX BEHIECTB: cepbl, dochopa,
JPEBECHOTO yTIIs.

Xapaxmepuaoeamb XUMHUYCCKHEC
MMPOCThIC BCHICCTBA-HCMCETAJLIIbI:
XHUMHUYECKHE CBONCTBA HEMETAILIOB.

JJIEMEHTHI-HEMETAIUTBl |
cTpoeHHE, (U3NYECKHE U

ObvsicHsimb  3aBUCHMOCTh ~ OKHUCIIHTEIIbHO-BOCCTAHOBUTEIIBHBIX
CBOWCTB (WJIHM npedCKa3vléams CBOMCTBA) 3J1€MEHTOB-HEMETAIIIOB
OT WX TONOXKeHus B Ilepmoandeckoll cucTeMe XHMHUYECKHX
anemenToB JI. 1. Menneneena.

Ycmanasnueamp  NPUYMHHO-CIENCTBEHHBIE  CBSI3M  MEKIY
CTPOEHUEM aToMma, XUMHUYECKON CBSI3BIO, THTIOM
KPUCTAJUIMYECKON PELIETKH HEMETAUIOB M UX COCIUHEHUM, HX
(U3NUECKUMH CBOHCTBAMHU.

Jlokazviéams ~ OTHOCUTENBHOCTh  TOHATHH  «MeTaul» U
«HEMETaJ»

17 O6mas l"anorensl, cTpoeHre ux aToMoB U Monekyn. ®uszndeckue U | Xapakmepuszosams CTpoeHWe, (U3NYECKHEe W XUMHUYECKHE
XapaKTepUCTHKA XMMUYECKHE  CBOMCTBa  TaJlOTGHOB.  3aKOHOMEPHOCTH | CBOMCTBA, OJyYECHHE M MPUMEHEHHUE TaJIOTEHOB B IJIaHE O0ILEro,
anemeHToB VIIA W3MEHEHUSI CBOMCTB TaJOr€HOB B 3aBUCHMOCTH OT HX | OCOOEHHOTO M €AMHUYHOTIO.

IPYyIIIbl — rajoreHoB | nosoxenuss B Ilepuommnueckoin cucreme. HaxoxzaeHue
aIOreHOB B NPHPOJE M MX [OJNydYeHHe. 3HAUEHHE | Ycemanasnueams ~ TpUYMHHO-CIENCTBEHHBIE  CBS3M  MEXKIY
[PUMEHEHHE FaJIOreHOB. CTpPOEHHEM aToma, XUMHYECKOM CBSI3BIO, TUTIOM
KPUCTAIUIMYECKOH PEMETKA TaJloTeHOB, WX (QU3MYECKHUMU U
Jdemonctpanun. O6pasibl TaJOreHOB — TMPOCTHIX BEIIECTB. | XUMHUYECKHUMU CBOHCTBAMHU
B3aumogeiicTBue TajoreHoB ¢ MeTaulaMU. BeITecHEHHe
xJiopa OpOMOM MJIM MOZA U3 PACTBOPOB HX COJIEH

18 CoennHenus I'amoreHoBomOpOIBl ¥ COOTBETCTBYIOIIME WM KHUCIOTHL: | Xapakmepusoeams  C€OCTaB, (u3ndeckne W XUMHUYECKHE

raJIoreHOB IJTABUKOBAsI, COJIsTHas, OpOMOBOIOPOAHAS, MOJOBOAOPOAHASA. | CBOWCTBA, MOJYYEHHE W NPHUMEHEHHE COEeIMHEHHUIl TaJoreHOB C

FaJ'IOI‘eHI/IZIBI. KauectBenunie PCaKIMM Ha TraJJOr¢HUI-UOHBI.
[IpuMmeHeHnEe COCIMHEHUI TaJOreHOB M MX OHOJIOTHYecKas
pOJIBb.

JdemoncTrpanusi. Komekuus OpUPOAHBIX  COEIUHEHUU

WCIIOJIb30BaHMEM PYCCKOTO (POJHOIO) SI3bIKa U S3bIKA XUMUH.

Haszvieamey coennHeHns: TalloreHoB 1o QopMyJie U coCmagisnme
(hOpMYyJIBI IO X HA3BAHHIO

Yemanasnusame IIPUYINHHO-CJICACTBCHHBIC CBs3U MEXOYy
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XJopa.

JladopaTopHbie onbIThl. 31. Pacno3naBaHue rajJoreHu/I-
HMOHOB

XUMHUYECKOM  CBS3bIO, THUIIOM KPUCTALIAYECKON  pEIIeTKU
COCIIMHEHUI TaJlOTeHOB, WX (U3MYECKUMU U XUMHYCCKUMHU
CBOWCTBaMH.

Ilposooums,  HabmwOame M OnucCblGamb  XAMUYCCKHMA
OKCIEPUMEHT 0  PACTMO3HABAHWIO  TaJOTCHUA-HOHOB  C
cOOJIFOIeHreM TIPaBWII TEXHUKH 0€30TTaCHOCTH.

Buinonname pacdetsl Mo XUMHYECKAM (OpMYJIaM U YpaBHEHHIM
peakLyii, MPOTEKAIINX C YYACTUEM COECIUHEHUN TAJIOTEHOB

19

[IpakTndaeckas padora
No 2. «3yuenue
CBOJNCTB COJITHOM
KHCIIOTBD»

ConsiHast KUCIOTa — CHIBHBIA D3JEKTPONUT. THUNUYHBIE
peakmuu  KHCIOT:  B3aUMOJEIHCTBHE C  MeETalUIaMH,
OCHOBHBIMU M aM(OTECPHBIMH OKCHJIaMH, OCHOBaHUSIMH U
aMm(pOTEepHBIMU  THIAPOKCUAAMH, CcoJiiMU. KadecTBeHHas
peakius Ha XJIOpUI-UOH.

Ymems oOpamarscsi ¢ nabopaTopHBIM OOOpYyIOBaHWEM U
HarpeBaTeNbHBIMA TPHOOPaMH B COOTBETCTBHU C HpaBHIAMHU
TEXHUKHU 0€30MacHOCTH.

Habnooams cBONCTBa 3JIEKTPOIUTOB M MPOUCXOAAIIMX C HUMHU
SIBJIEHUU.

Habnooams v onucvieams peakiiuy ¢ y4acTHEM 3JIEKTPOJIHUTOB C
MOMOIIBI0 €CTECTBEHHOr0 (PYCCKOTO WJIM POJHOIO) S3bIKa M
SI3BIKA XUMHUHL.

(pOpMyJZMPOGLZWZI) BbIBO/JIbI IO pe3yjbTaTaM IIPOBEIACHHOI'O
SKCIICPpUMCHTA
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20

O6mas
XapaKTePUCTHKA
snemeHToB VI A -
xanpKoreHoB. Cepa

O6mras xapakrepuctrka 3meMeHToB VI A — rpynmsr. Cepa B
npupoze U e€ monydeHne. AJTOTPOIHbIE MOTUPHUKALINT
Cepbl U UX CBOMCTBA. XUMUYECKUE CBOMCTBA CEPHI U €€
IIPMEHEHHE.

Hdemoncrpauuu. B3anmonelicTBue cepbl ¢ METAIIAMMU.
T'openue cepsl B KUCTIOpO/IE

Jlasams 0O0ILYyI0 XapaKTEPUCTUKY aTOMaM, IPOCTHIM BELIECTBAM
Y COETUHEHMSIM XaJIbKOT'€HOB B 3aBUCHMOCTH OT MX MOJIOKEHUS B
IIepuonnueckoit cucreme.

Xapaxmepuzogams CTpOCHHE, aJUIOTPONMs, (U3UUECKUE U
XUMUYECKUE CBOICTBA, MOJYYCHUE U MPUMEHEHUE CEPHI.

Yemanaenueams ~ NPUUUMHHO-CIEACTBEHHBIE  CBSI3U  MEXAY
CTPOCHHUEM aroma, XUMUYECKOH CBSI3bIO, THUIIOM
KPHUCTAJUTMUECKONH  PEeméTkH  cephl, ¢ (QU3MIeCKUMH |

XHUMHAYECKHUMHU CBOHCTBAMM.

Buvinoaname pacuérsl Mo XUMHUYECKUM (HOpMyJIaM M ypaBHEHUSIM
peaxiuii, MPOTEKAIOUINX C YYaCTHEM CEPBHI.

IIpogooump, Habarooams U onucevléamv — XUMHUUYECKHUU
SKCIIEPUMEHT IO TOPEHUIO CEPbl Ha BO3AYyXE U B KHCIOPOJEC C
COOJIFOICHUEM TIPaBUJI TEXHUKH 0€30TIaCHOCTH

21

CepoBomopon u
CynbhUIBI

CepoBOZIOPOA:  CTPOCHUE  MOJICKYJBI, (QU3UYECKUE U
XMUMHUYECKHe, MonydeHne u 3HaueHue. CepoBopopoaHas
kucnora. Cynbhuasl 1 ux 3HaueHue. JlroMuHODOpHI.

Jemoncrpanus. Komutekuus cynbGUIHBIX PYA.
KagecTBennas peakuust Ha CynbGUA-HOH

Xapaxkmepuzoéams  cocTaB, (U3NUECKME M  XUMHUYECKHE
CBOICTBA, IMONYy4YEHUE M MPUMECHEHHE COCAUHEHUH cepbl B
CTETEH! OKHCJICHUS —2 C HMCIOJIb30BaHUEM PYCCKOro (POIHOTO)
S3bIKA U A3bIKa XUMHH.

Haszvieams coenwiHeHWs cepsl B CTENIEHH OKHUCICHUS —2 TI0
dopmyie u cocmagasims HOPMYIBI IO UX HA3BAHUIO.

Cocmaenams MONEKYJSIPHBIE W WOHHBIC YPAaBHEHHS PEaKITui,
XapaKTepU3yrollue XUMHUYECKUE CBOMCTBA COEJMHEHHUU Cepbl B
CTEIeHU OKUCIICHHS —2.

Onucvisams PONCCChI OKNUCIICHUA-BOCCTAHOBJICHU, onpedeﬂﬂmb
OKHCIHUTCIIb W BOCCTAHOBHUTCIIb MW COCMABJIANb BHGKTPOHHBIﬁ
0ajaHC B PCaKNuAX C y4aCTUCM CCPbI B CTCIICHU OKUCIICHUA 2.

Yemanasnueamo MMPUYIUHHO-CIICACTBCHHBIC CBsA3U MCKOY
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XUMHUYECKOM  CBS3bIO, THUIIOM KPUCTALIAYECKON  peImETKU
COCMHEHUH cepbl, HX (U3NYECKUMH UM  XUMHYECKHUMHU
CBOMCTBaMH
22 Kucnopoausie Oxcun  cepui(lV), cepHmcras  kucnorta, CyiabQUTHL | 3anucvieams  GOPMYIbI  OKCHIOB  CEPBI, HA3bl8AMb WX,
COETMHEHHS CEPhI KauecTBennas peakius Ha Cyab(UT-HOH. OnuUCvIBAMb CBOMCTBA HA OCHOBE 3HAHWH O KUCIOTHBIX OKCHIAX.

Oxcun cepsi(VI), cepHast kucnota, cynbhaTsl. Xapaxmepuzogams cocTaB, HU3NUECKHUE U XUMUUECKUE CBOIMCTBA

Kpucramnorunparer. KauectBenHas peaknus Ha cynbdat- CEpHOM KHCIOTHI KaK 3JIEKTPOJIMTA C UCTIOIB30BAHUEM PYCCKOTO

HOH. (pomHOTO) SI3BIKA U SA3BIKA XUMUH.

JemoncTpanuu. OdeciiBeurBaHNe OKPAIICHHBIX TKAaHEH U Cocmaenams MOJIEKYJSIDHBIE W HOHHBIC YpPaBHEHMS pPeakLui,

[IBETOB CEPHUCTHIM T'a30M. XapaKTePU3YIOIINX XUMHUECKHE CBOUCTBA CEPHOU KHCIIOTHI.

B3anMozeiicTBuE KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI € Pacnosnasams cynbbhaT-noHbL.

Menpto. OOyriuBaHuEe OPraHUYeCKHUX BEHIECTB

KOHLEHTPHPOBAHHOMN CEpHOit KHCIIOTOHH. Xapaxmepuzoeamb  CBOWCTBAa KOHIIGHTPHUPOBAHHOW  CEpHOMU
KHCIIOTHI KaK OKHCIHUTENs] C WCIOIB30BAHHEM PYCCKOTO

JlaGopaTopHble ONBITHI. (pomHOro) s3BIKA U A3BIKA XUMUHU.

32. KadecTBeHHbBIE peaKlUU Ha CyJb(HaT-HOHBIL. Cocmaenams  ypaBHEHHUS  OKHCIWUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MeTOJJOM JIEKTPOHHOTO OanaHca.
Buvinoaname pacuérsl mo xuMudeckuM GopmyiaaM ¥ ypaBHEHHUSM
peaKuuid, MPOTEKAIOIIUX C YHACTUEM CEPHOM KUCIIOTBHI.
Habniooams v onuceieams XUMIYECKUN IKCTIEPUMEHT

23 [MpakTuueckas pabora | CepHas KucioTa — CWIbHBIA 3jekTposiuT. CBOHCTBa | Ymems oOpamarbcs ¢ Ja0OPaTOPHBIM — O0OpPYJOBAaHHUEM U

Ne 3. «Mzyuenue
CBOICTB CEpHOU
KHUCJIOTBI»

pa30aBICHHON CEpPHOM KHCJIOTBI, KaK THIIMYHOW KHUCJIOTBI:
B3aMIMOJICHCTBHE C METAJNIAMH, OCHOBHBIMH B aM()OTEpHBIMU
OKCHJIaMH, OCHOBaHUSMH W aM(OTEpHBIMH THUAPOKCHIAMHU,
cosimu. KauectBeHHast peakiins Ha Cyib(aT-HoH.

Harpe€BaTCJIbHbBIMU an6opaM1/I B COOTBETCTBUM C IIpaBUIaMH
TEXHHKH 0€30MacHOCTH.

Habniooams cBOWCTBA MEKTPOJIUTOB U TMPOUCXOJSAIIUX C HUMH
SIBJICHUIL.

Habnooames u onucvieams peakuuy ¢ y4acTHEM 3JIEKTPOIHUTOB C
MOMOIIBIO E€CTECTBEHHOI'O (PYCCKOTO WJIM POAHOTO) S3bIKa H
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sA3bIKa XUMHH.

Dopmynupogamsb  BBIBOJBI

SKCIICPpUMCHTA

o pegyjapTaTaM IIPOBEACHHOIO

24

Oo6mrast
XapaKTepUCTUKA
XUMHYECKUX
3JIEMEHTOB VA
rpymmsl. A30T

OOmiast XapakTepuCTHKa JJIeMEHTOB VA Tpymmbl. A3OT,
CTPOCHHE aToOMa W MOJICKYJIbl. DU3NYECKHE U XUMHUYCECKUC
CBOWMCTBa W NPUMECHEHHE a30Ta. A30T B HPUPOJE H €ro
OMOJIOTHYECKAS POITb.

JemouncTpanus. [{narpamma «CocTtaB Bo3mayXxay.
Buneodparmentsr u cnaiigs «lITinasu 6a3apeny

Jlasams 00ILyI0 XapaKTEPUCTUKY aTOMaM, IPOCTHIM BELIECTBAM
Y COEJIMHEHNUAM ITHUKTOTEHOB B 3aBUCHMOCTH OT UX ITOJIOKEHHUS B
IIepuonnueckoi cucreme.

Xapaxkmepuzoéams CTpoeHUE, (U3MUECKUE U XUMHUYECKUE
CBOMCTBA, MOJYyYCHWE M NMPUMEHEHHE a30Ta C HCIOJIb30BAaHHEM
PYCCKOTO (POIHOTO) SI3bIKA U SA3bIKA XVMHH.

Hasvieams coepuHeHUsT a3ota 1O (GOpMyJIe W CoCmagisiamo
(hOpMyITBI TIO UX HA3BAHHIO.

Ycemanasnueams ~— TpUYMHHO-CIENCTBEHHBIE — CBS3H  MEKIY
CTPOCHHEM aTOMa W MOJEKYJbl, BHAOM XHMHYECKOH CBSI3H,
TUTIOM KPHCTAJIUIMYECKON PEmIETKH a30Ta M ero (PU3NYecKuMHU M
XUMUYECKUMHU CBOMCTBAMH.

Buvinoaname pacuéTel mo XuMudeckuM (HopMysiaM U ypaBHEHUSIM
peaxiuii, IPOTEKAOIUX C yJaCTUEM a30Ta

25

Amvmuak. Conun
aMMOHHUS

AMMHAK, CTPOCHHE MOJIEKYJIbl M (QU3MUYECKHE CBOMCTBA.
AMMMauHasg BOJA, HAIIATHIPHBIA CIUPT, THAPAT aMMHMAKA.
JIOHOpHO-aKIETITOPHBIA MEXaHW3M O0pa30BaHUs KaTHOHA
amMMoHUs. BoccTaHOBUTEIBRHBIC CBOMCTBA aMMHAKa.

Conmu aMMOHHUS U UX MIPUMCHCHHC. KauecTBennas peaKknusa
Ha KaTHOH aMMOHHM.

Jdemoncrpanuu. [lonyuenue, cobupanue u paclio3HaBaHUE
ammuaka. Pasnoxxenne Onxpomara aMMOHUS.

JlaGopaTopHble ONBITHI.

Xapaxmepuzogams COCTaB, CTPOCHUE MOJIEKYJNbI, pU3ndeckue u
XUMHYECKHE CBOMCTBA, MOJY4YeHHE W TMPHMEHEHHE aMMHaKa C
WCIIONIb30BaHNEM PYCCKOTO (POHOTO) S3bIKA U S3bIKA XUMUH.

Hasvieams conmn amMMoHus 1o QopMmylnaM U cocmagnams
(opMyIIBI 110 UX HA3BaHUSIM.

3anucvisams MOJNEKYJSIpHbIE W WOHHBIE YPAaBHEHHS PEaKIUH,
XapaKTepHu3yIolie XHUMHYECKHe CBOWCTBA aMMHaka M COJIeH
aMMOHHSL.

Cocmasnsamo YpaBHCHUA  OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaxum‘/i C YydJaCTHUEM aMMHuakKka C TIIOMOUIbBIO JJICKTPOHHOI'O
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33. KauecTBeHHas peaknus Ha KATHOH aMMOHHS

OasaHca.

Yemanaenuseams NpUUNHHO-CIIEICTBEHHBIE CBS3H MEXY BUIAMU
XUMHUUYECKUX CBA3EH, TUNAMHU KPUCTAUIMYECKUX PEHIETOK
aMMUaKa M cojiell aMMOHHS U MX (PU3NYCCKHUMU U XUMHYCCKUMU
CBOMCTBaMHU.

Ilposooums,  Habm0dame M OnuUCbIGAmMb  XAMUYCCKHMA
HKCIIEPUMEHT 10 PACIIO3HABAHHIO HOHOB aMMOHHSI C COOJTFOICHUE
NpPaBHJI TEXHUKH OE30MaCHOCTH.

Buvinoaname pacuérsl Mo XUMUYECKUM (HOpMyJIaM M ypaBHEHUSIM
peaxnuii, MPOTEKAOUINX C yJaCTUEM aMMHaKa

26 [IpakTnaeckas padora | Ilomydenne, coOupaHue u pacro3HaBaHUEe aMMHUAKa. Honyuams, cobupams M pacnosnasams aMmuak Obpawiamvcs C
No 4. «Ilomyuenue N3yuenue pacTBOPUMOCTH aMMMAKA B BOJAE U nabopaTopHBIM 00OPYAOBAaHHUEM M HAarpeBaTEIbHBIMU PUOOpaMU
aMMHaKa U U3y4CHUC XapaKTCpUCTHUKa OCHOBHBIX CBOWCTB ruaparta aMmMHaKa. B COOTBCTCTBHU C IIpaBUJIaMU TEXHUKH 663OHaCHOCTI/I.
€ro CBOMCTBY KauecTBeHHas peakiusi Ha KATHOH aMMOHHUSI.

Habnwooams wu  onucvigamvb XUMHYECKHH OSKCHEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POIHOTO) SI3BIKA U SI3bIKA XUMUHU.
Dopmynupogams  BBIBOIBI 10 pPE3yJbTaTaM IPOBEIECHHOTO
IKCTIEPUMEHTA.

Compyonuuames B TIpoleCCE YYEOHOIO B3aUMOJICHCTBHS MPH
pabote B rpymmax

27-28 | Kucnopozaconepxan | OKCHIIBI a30Ta: HECOJICOOPA3YIONIUE U KUCIOTHBIC. Xapaxmepuzoeamv  coctaB, (U3MYSCKUE W  XUMHUYECKUC

€ COCAMHCHUA a30Ta

A3oTHCTas KACJIoTa U HUTPUTEL.
A3oTHas KHCIoTa, e€ rmoyrydeHune u cBoiicTea. Hurparesr.

JdemoncTpanuu. B3anmozeiicTBue KOHUEHTPUPOBAHHON
A30THOU KUCIOTHI ¢ MeJpt0. I'opeHune u€pHoro nopoxa.

CBOfICTBa, NOoJIydeHue MW INPHUMEHCHHUEC OKCHAOB a3oTa C
HCIIOJIB30BAHHUEM PYCCKOT'O (pO,HHOFO) A3bIKA U A3bIKa XUMHUHU.

Cocmasnsimy MOJNEKYIApHbIE W HOHHBIE ypPaBHEHHUS Peaklui,
XapaKTepHU3YIOLUE XUMIUYECKHE CBOMCTBA OKCHUJIOB a30Ta.

Yemanasnueamo MNPUYINHHO-CIICACTBCHHLIC CBA3W MCKAY BUIAOM
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Pazno)xenue HUTpaTa KaJivsl U TOPEHHE JPEBECHOTO YroJIbKa
B HEM.

JlabopaTopHble onbIThl. 34. XuMmMu4eckue CBOICTBa
A30THOM KUCJIOTHI, KaK 3JIEKTPOIUTA

XUMHUYECKON CBS3HM, TUIIOM KPUCTAJUIMYECKON PEHIETKH OKCHJIOB
a30Ta 1 uX (PU3MYECKUMU ¥ XUMHUYSCKUMU CBOWCTBAMH.

Xapaxmepuzogams cocTaB, HU3NUECKUE U XUMHUUECKUE CBOICTBA
a30THOM  KHUCIOTBI  KaK  DJIGKTPOJIUTA, IMPUMEHEHUE C
HCIOJIb30BaHUEM PYCCKOTO (POTHOTO) S3bIKA M SI3bIKA XUMUHU.

3anuceieams MOJEKYNISIPHbIE U HOHHBIC YpPaBHEHUS PEaKIIHA,
XapaKTepU3yIIIie XUMUYECKHE CBOIICTBa a30THON KHCIIOTHI Kak
JNEKTPOIIUTA.

IIpogooump, Habarooams U onucevléams — XUMHUUYECKHUU
SKCIIEPUMEHT, XapaKTEpPU3YIOLIUH CBOMCTBA A30THOM KHCIOTHI
KaK  JJIGKTPOJIUTA, C  COOJIOJICHUEM  TPaBWI  TEXHUKH
0e30MacHOCTH.

Xapakmepu306amb A30THYIO KHUCJIIOTY KaK OKHUCIUTEIIb.

Cocmasnams  ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peaKkuuid, XapaKTEPU3YIOIIUX XHWMHUYECKHE CBOMCTBA a30THOMU
KHCIIOTHI KaK OKHCIIUTES, C TOMOIIBIO 3JIEKTPOHHOTO OajaHca.

Ilposooums,  nabmOOamv W OnucvLléams  XUMHUYECKUHN
SKCIIEPUMEHT, XapaKTePHU3YIONUil CBONCTBA a30THOW KHCIIOTHI
KaK OKHUCIIUTEJIS, C COOFOIEHUEM TIPABWII TEXHUKH O€3011aCHOCTH

29

®doctop u ero
COCIMHEHHUSI

®ochop, crpoerne aroma u amtotporms. Dochuml.
®ochun. Okeua docdopa(V) u oprodochopHast Kuciora.
®dochater. Dochophbie yrodpenus. MHCEKTHIIUIBL.

Jdemonctpanun. O0pa3ibl NPUPOTHBIX COSAHMHEHUN
dbocdopa. 'openue Gpochopa Ha BO3IyXe U B KUCIOPO/IE.
[onyuenue Genoro ¢ochopa 1 UCTIBITAHUE €TI0 CBOMCTB

JlaGopaTopHble onbIThI. 35.KauecTBeHHBIE peaKINK Ha
¢docdar-noH.

Xapaxmepuzogams CTPOEHHE, AJUIOTPOINIO, (QHU3UYECKHE U
XMMHYECKHUE CBOWCTBA, IMOJIyYeHUE M NpUMeHEeHue ¢ocdopa ¢
WCIIOJIb30BaHNEM PYCCKOTO (POJHOIO) SI3bIKa U S3bIKA XUMUH.

CamocToATelbHO onuchieams cBoiicTBa okcua docopa(V) kak
KHCJIOTHOTO OKCHJIA U CBOHCTBa OPTOPOCHOPHOIT KHCIIOTHI.

Hnnrocmpuposampo 9TH CBONCTBa YpPaBHEHUSAMU
COOTBETCTBYIOIINX PEAKLUI.
Ilposooums,  HabnioOams W ONUCLIBAMb  XUMUYECKHH
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OKCTIEPUMEHT C COOJI0ICHUEM TIPABUIT TEXHUKH 0E€30MaCHOCTH.

Pacnosnasams dochar-noHs!

30 O6mrast O6mas xapakTepucTrKa 31eMeHToB |1V A- rpymmsr: Jlasamb OOIIYIO XapaKTEPUCTUKY aTOMaM, MPOCTHIM BeIIeCTBAM
XapaKTepUCTHKA 0COOCHHOCTH CTPOCHHS aTOMOB, IPOCTHIX BEIIECTB U Y COEAMHEHHUSM DJIEMEHTOB [V A- TpymIel B 3aBHCUMOCTH OT MX
anemenToB IV A- COCAMHEHHH B 3aBUCUMOCTH OT MOJIOKEHUS SIIEMEHTOB B nonoxenus B [lepuonuueckoii cucreme.

IpyIIbl. YIIEepoa [lepuoanueckoii cucteme. Yriepol. ANIOTpOIHbIE
MoaupUKaLHK: anMas, rpaduT. AMOp(HBLi YIIEpOL 1 €ro Xapaxmepuzogams CTpOEHHE, aJUIOTPOINIO, (QHU3MYECKHE U
cOpTa: caa, aKTHBHPOBAHHDIN yromb. A1CopOLHSL. XMMHUYECKHE CBOICTBA, MOJNYYCHHWE U TNPUMEHEHHE aMOp(HOTO
Xumuueckue cBoiicTBa yriaepona. Kokcoxumuaeckoe YIIIeposia H €ro COpTOB ¢ MCIONL30BAHUEM PYCCKOTO (POJHOTO)
NPOU3BOJACTBO M €T0 MPOAyKIHs. KapOusl. A3bIKA M A3BIKA XUMHH.
Jlemoncrpauun.  Komtekuus  «OGpasupl  IPUPOIHBIX CpasHusams CTpOCHHE M CBOMCTBA anMasa U rpadura.
coemunennii yriepoxa». Iloptper H. [. 3emmnckoro. .
N N Onucvigams ~ OKUCIUTEILHO-BOCCTAHOBUTENFHBIE  CBOWCTBA

[lornomenne axkTUBHPOBAHHBIM  YIIEM  PacTBOPEHHBIX
BEILIECTB WJIU Ta30B. Y CTPOMCTBO MPOTUBOras3a YEIepona.

IIpogooumpy, Habarooams U onucevléams — XUMHUUYECKHUU

SKCIIEPUMEHT C COOJIOCHNEM TTPABUIT TEXHUKH O€30TTaCHOCTH

31 Kucnoponconepxkamm | Oxcun yranepoaa(ll): ctpoeHrne MOIEKyIIbL, MONydYeHUE | ero | Xapakmepuzoeams  COCTaB, (QHU3MYECKHE ©  XUMHYECKHE
€ COeTMHEHUS ceoiictBa. Oxcun yraepona(IV) ): cTpoeHHe MONEKYJBI, | CBOMCTBA, MOJYYCHHE W TIPHUMEHEHHE OKCHIOB YIJIepoaa ¢
yriepoja MOJlyueHHe M ero cBoWcTBa. YrosbHas kuciora. Coiu | MCIOIB30BAHUEM PYCCKOTO (POAHOTO) SA3BIKA U SI3bIKA XUMHUH.

YrONBHOH  KHCIOTBI: KapOOHaThl H  THUAPOKAPOOHATHI.

TexHuueckast U MUIIEBas COAA.
JlaGopaTopHble ONBITHI.

36. [lomydenue 1 CBONCTBA YTOJIBHON KUCTOTHI. 37.
KavecTBeHHas peakisi Ha KapOOHAT-HOH

Yemanaenueams npuuMHHO-CIIEICTBEHHBIE CBSI3U MEXAY BUIAMU
XUMHUUYECKUX CBA3EH, TUNAMHU KPUCTAUIMYECKUX PEHIETOK
OKCHJIOB yriepona, WX (QUINYECKHMH W  XUMHYECKUMHU
CBOMCTBaMH, a TAKKE MPUMEHEHHUEM.

Cobniooams MpaBUJia  TEXHUKHU
UCIIOJIb30BaHUH MIEYHOTO OTOIUICHHMSI.

0e30ImacHOCTH npu

Okazvieame MEPBYIO MOMOIIb ITPU OTPABJIICHUHN YTapHLBIM Ira30M.

Xapaxmepuzogams  cocTaB, (U3MYECKUE M  XUMHYECKHE
CBOICTBa, MOJYy4YEHHE U NPUMEHEHHE YTOJbHOM KHCIOTHI M €€
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coneii (kapOOHATOB M THIPOKAPOOHATOB) C HCIIOJIb30BAHUEM
PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XVUMHHU.

Hnmocmpupoeams  3aBUCHUMOCTb  CBOWMCTB  COJIEW  YTOJIBHOM
KHUCJIOTBI OT UX COCTaBa.

Ilposooums,  Habm0Oams M onucvleamb — XAMUYCCKHM
OKCIEPUMEHT ¢ COOJTIOCHUEM TIPABUIT TEXHUKH O€30MaCHOCTH.

Pacnosnasamp xapOboHaT-UOH.
Bomnoansame pacuéTel 0 XAMHYECKUM (HOpMyTiamMm
U YPaBHEHHSM PEAKIIUi, IPOTEKAIOIINX C yIaCTHEM

COEAUHEHUH yriiepoa

32 [MpakTryeckas padora | [lomyuenne, coOupanue M pacrio3HaBaHHUE YIIEKUCIOTo ra3a. | [lonyuams, cobupambs W pacno3Hasams  YIIEKACITBIA  ra3
Ne 5. «ITomyuenue Wzyuenne pacTBOPUMOCTH YTIIEKHCIIOrO ra3a B BOJE U Obpawaamvcss ¢ 1a0OpaTOpHBIM ~ O0OOpyZOBaHHEM U
YTIJIEKHUCIIOTO ra3a XapaKTepUCTUKA KUCIOTHBIX CBOUCTB YTOIBHON KHCIOTHI. HarpeBaTeIbHBIMH TPHOOpaMH B COOTBETCTBHM C IIpaBHIAMU
H3yUYCHHE €TO KavectBennast peakiust Ha KapOoHAT- U THIPOKApPOOHAT- TEXHUKHU 0€30MacHOCTH.

CBOMCTB» HOHBI
Habnooamv wu  onucvigamv XUMHYECKHH OKCHEPUMEHT C
MOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynupogams  BBIBOJBI TI0  Pe3yJIbTaTaM IPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuams B TpolLecce Y4eOHOTO B3aUMOACWUCTBHS NPHU
pabote B rpymmax

33 VYTaeBoaopoIbL. Heoprannueckue u oprannieckue BeLIecTBa. Xapaxmepuzosams ~ 0COOEHHOCTH  cOCTaBa M CBOMCTB

YI‘J'ICBO,Z[OPO,Z[BI. XuMuyeckoe CTPOCHUC OPTraHUYCCKUX
BCIIECTB, KaK IMMOPAA0K COCANHCHNA aTOMOB B MOJICKYJIC I10

OpTraHUYCCKUX COCHHHCHHﬁ.

Paznuuamo OpeaACIbHBIC U HCIPCACIIbHBIC YTIICBOAOPOABI.
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BAJICHTHOCTH.

Meran, 3TaH, KakK MpeneibHbIe YTIAEBOIOPOIbL. DTHUICH U
alleTHJICH, KaK HelpeIeIbHbIC (HEHACHIIIICHHBIC)
yraeBogopoanl. ['openue yriaeBoaopoaoB. KauectBeHHbIC
peaKIy Ha HeMPEAEIbHBIC COSTUHCHUSI.

JdemoncTpanun. Mojenu MoJIeKysl METaHa, 3TaHa, dTUJICHA
U areTuieHa. B3anMopeicTBre 3THiIeH ¢ OpOMHOM BOIOH U
pPacTBOPOM TIepMaHTaHaTa Kalusl.

Hazvisame wu  3anuceiéams  QopMynsl  (MOJEKYJSIPHBIE H
CTPYKTYpHBIE) BaXHEUIINX MPEACTABUTEICH YTIIIEeBOJOPOAOB.

Ilpeonaecamy SKCIEPUMEHT TIO PACMO3HABAHUIO COCTUHEHUI
HEMPEAEIbHOTO CTPOCHHUSL.

Habniooame 3a XO0AO0M XUMHYCCKOT'O SKCIICPUMECHTA, OMUCHIBATH
€ro u acjaTtb BEIBOJbBI HA OCHOBEC Ha6J'I}O):[CHI/II‘/JI.

Duxcupoeams pe3yNbTaThl SKCIEPUMEHTA C IIOMOIIBIO PYCCKOTO
(pomHOrO) 513BIKA, @ TAaKXKE C TTOMOLIBI0 XUMHUYECKUX QOopMyn U
YpaBHEHUI.

34 Kucnopoxnconepxa- OTHUIOBBIM CIUPT, €T0 MOJyYeHUE, IPUMEHEHUE U Xapaxmepuzogams ~ COHUPTHL, KaK  KHCJIOPOACOICPIKALINE
(msnonornyeckoe Aeiictere. TpexaTOMHBIN CITUPT OpraHUYeCKUEe COCTUHEHHUS.
[IME OpraHnIECKne riuiepuH. KayecTBeHHAs! peakiys Ha MHOTOATOMHBIE
COCIMHCHHU CIIMPTHL. YKCyCHAst — MPEICTABUTEND Kacca KapOOHOBBIX Knaccupuyuposams cupThI 110 aTOMHOCTH.
KHCJIOT. . N
Haswvieames mpencraButeneil OqHO- M TPEXATOMHBIX CIIUPTOB U
Jlemoncrpanun. OGIIHe XUMUYECKHE CBOHCTBA KACIOT Ha | SAITHCHIBATH 13 GOpMYITHI.
puMepe YKCycHoM kuciotel. KauecTBeHHas peakius Ha
Xapaxmepuzogams  KHACIOTBI, KaK  KHCIOPOJACOAEpIKaIINe
MHOT'0ATOMHBIE CITUPTHI.
OpPraHUYeCcKUE COCTUHEHUS.
Hasvieame mnpencraBuTeneidl NpeaenbHBIX W HENPEAEIbHBIX
KapOOHOBBIX KUCJIOT U 3aMUCHIBATH U3 (YOPMYIIBL.
35 Kpemnuuii u ero Kpemnuii, crpoenue ero aroma u ceorictsa. Kpemuuii B Xapaxmepuzosams CTpOSHUE aTOMOB M KPUCTAILIOB, (PH3NIECKHe

COEIUHEHUS

npupoze. Cumumuasl u cuinad. Oxenn kpemHusA(IV).
Kpemunesas kucnora u e€ comnu.

JdemouncTpanmnu. Komnexmms «O0pa3isr TpUPOTHBIX
coeMHEeHN kpeMHus». KoJekius crekna, KepaMuKH,
LIEMEHTAa U U3JIETUN U3 HUX.

Y XUMHUYECKHE CBOMCTBA, MONy4YEeHHUE U NMPUMEHEHHE KPEMHUS C
WCIIOJIb30BaHMEM PYCCKOTO (POJHOIO) SI3bIKa U S3bIKA XUMUH.

Yemanasnusame IMPUYINHHO-CIICACTBCHHBIC CBs3U MEXOYy
CTPOCHUEM aToMa, BUIOM XUMHYICCKOU CBs3H, THUIIOM
KpI/ICTaHJII/I‘lCCKOﬁ pCI.HéTKI/I KpEeMHUs, €ro (bI/ISI/ILIGCKI/IMI/I n
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JlaGopaTopHbie onbIThl. 38. [IponyckaHue yrieKucioro
rasa uepe3 pacTBOP CHJIMKATa HATPHS

XUMHYECKHMHU CBOMCTBAMHU.

Buinonname pacy€Tel mo XuMu4IeckuM hopmMyiam

Y YPaBHEHHSIM PEAKITHH, MPOTEKAIOIINX C YIaCTHEM
KpPEMHHA U €T0 COeTMHEHUH.

Xapaxmepuzogams  cocTaB, (U3NYECKUE M  XUMHYECCKHE
CBOIICTBA, IMOJlyYeHHE W NPUMEHEHHE COCIWHEHHH KPEMHHUS C
HCTIIOTTb30BaHNEM PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA XUMUH.

Cpasnusams TMOKCUIBI YTIACPOa U KPEMHHUSL.

Onucvleamy ~ BaXHEUIIME TUMNBl NPUPOJHBIX  COCOUHEHUU

KPEMHUS KaK OCHOBHOT'O 3JIEMEHTa JIUTOC(HEPHI.

Pacnosnasams cuaukaT-uoH

36 CunukaTtHast IIponsBoacTBo cTeka u neMenTa. [Ipoayknus cunukatHol | Xapakmepuzoeams CUINKATHYIO IPOMBIIITIEHHOCTD U €€
MIPOMBIIITIEHHOCTb MIPOMBIIIEHHOCTH: ONITHYECKOE BOJIOKHO, KEPAMHUKA, OCHOBHYIO NPOTYKIIHIO.
dbapdop, dhasuac. OnTuyeckoe BOJOKHO.
Yemanasnuseame ananornu Mexxay pasiIndHbBIMU OTPACISIMU
JemMoncTpanmnu. Komiekiys mpoayKIMK CHIINKATHOM CHJIMKaTHOM MPOMBIIIJIEHHOCTH
MPOMBIIITICHHOCTH. BusieopparMeHThI 1 crai st
«IIpon3BOACTBO CTEKIA U IIEMEHTa.
37 [omyuenue Hemerannsl B mpupose. Onucvisams HaX0XKIEHUE HEMETAIIJIOB B IPUPO/IE.
HEMETAIIOB

OpakoHHasE IEpEeroHKa )KHUJIKOTO BO3/lyXa, Kak CIioco0
MOJTyYEHUs KUCIIOpoAa, a30Ta, aproHa. lloxydenue docdopa,
KpPEMHHUS, XJIOpa, HoJa. DINEKTPOIN3 PAaCTBOPOB.

Hemoncrpanun. Komnexkuus «lIpuponnsie coeauHeHUs
HEeMeTaIIoB». BumeodparmenTsl u ciaiiapl «DpakimoHHas
MEepPEeroHKa XKUAKOro BO3Ayxa». BumeopparMeHThl U ClIali bl
«llomyuenne  Bomopoda, KHCIOpOAa W TaJIOTCHOB

Xapaxmepuzogams  (PpaKIMOHHYIO MTEPETOHKY KHUIKOTO
BO3/yXa, KaK COBOKYITHOCTh (DH3MUECKUX MPOIIECCOB.

Apeymenmuposams OTHECEHNE aKTHUBHBIX HEMETAUIOB K
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECCaM
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OJICKTPOJIUTUYCCKUM CIIOCOOOMY

38 [omyuenue Ilomydyenue  cepHOM  KHUCIOTBI:  CBIphE,  XHMMU3M, | Xapakmepu3oeambs XUMHU3M, CBIPEE, allllapaTypy, HayuHbIe
BaKHEHIIINX TEXHOJIOTHYECKAsl CXeMa, METOJ KUIISIIETO CIIOSI, MPUHLUIBI | MPUHLHUIIBI U TPOILYKIHIO POU3BOACTBA CEPHOM KHCIIOTHI.
XUMUYECKUX TEII000MeHa, MPOTUBOTOKA U HUPKYJSuU. OJeyMm.

COCTHHEHHI Cpagnuseams IPON3BOICTBO CEPHOM KHCIOTHI C IPOU3BOACTBOM
[Ipon3BoAcTBO aMMHUaKa: ChIphE, XUMHU3M, TEXHOJIOTHUECKasl | aMMHaKa
cxema.
JdemoHncTpanuu.
Mogenu anmnapaToB JUIsl IPOU3BOACTBA CEPHOM KUCIIOTHI.
Monens kumsiiero ciost. Mojenb KoJIOHHBI CHHTE3a
ammuaka. Buneoparmentsr u cnatigst «IIponsBoacTso
CEpHO KUCTOTEI. BuieodparMeHTs! 1 clai bt
«IIpousBoactBo ammuakay. Komnekuus «CoIpb€ 11
[IOJIYYEHUS] CEPHOM KHUCIIOTBDY.

39 O6001ieHue mo Teme VYpok-ynpaxkHEeHHE C HCIIOJIb30BAHIE CAaMOCTOSTEIHHOMI Ilposooums OUEHKY COOCTBEHHBIX JOCTH)KEHHH B YCBOCHUH

«Hemeranms! u ux pabOoTHI MO BHITIOJIHEHUIO TPOBEPOYHBIX TECTOB, 3aJaHUN U TEMBI.

COCAMHEHHS» YIpaKHEHHUH.
Koppexmuposampb cBoU 3HaHUS B COOTBETCTBUU C MJIAHUPYEMBIM
pe3yIbpTaTOM
Ionyuams ~ XUMHUUYECKYI0  HHPOpPMAMKM U3 Pa3IMYHBIX
HCTOYHHUKOB.
Ilpeocmasname nHpopManmio no teme «Hemeramns» B Buie
TabNML, CXEM, OIOPHOIO KOHCIEKTa, B TOM YHCIE C
npumeHenueM cpencts UKT.

40 Kontponbras padot Ne 2 no Teme «HemeTtaiisl 1 UX COeAMHEHUS

Metajuibl 4 ux coequnenus (16 4)
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41 [Tonoxenne metamoB | [lomoxenne MeramwtoB B llepwogmdeckoit  cucreme | OOwscHAmMb, YTO TAKOE METAILIBL.
B [lepuonnueckoit xuMuueckux aemeHToB JI. M. MenzeneeBa, CTpO€HHE HX
CHUCTEME, CTPOECHHE ATOMOB 1  KpHCTALIOB. Merammueckass  cBssp  u | [ @37uuams  (OPMBI CYIIECTBOBAHUSA METAIUIOB: SIEMEHTHI H
aTOMOB M KPUCTAUIOB | METAJUIMYECKas KpHUCTAIUIMYEcKas pemérka. Pusnueckue | [TPOCTHIC BCHICCTBA.
CBOMCTBa METAJUIOB: D3JEKTPO- ¥  TEIUIONPOBOIHOCTD,
; Xapaxmepuzosams XUMHUYECKHE OJIIEMEHTHI-METALIBI 110 WX
OTpakaroIas CocoOHOCTb, MIACTUYHOCTh. CIIaBbl YEpHBIE .
1 LBETHBIE nojnoxxeHuto B [lepuonnueckoit cucreme /. . Menaeneena.
Ilpocnosuposams ~ CBONCTBA  HE3HAKOMBIX  METaLIOB IO
nosiokeHuto B Ilepronnyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
M. . Menpneneena.
Ycemanasnueams  NpUYMHHO-CIAENCTBEHHBIE  CBSI3U  MEXIY
CTPOEHHEM aToOMa, BHJOM XHUMHYECKOH CBSI3U, THUIIOM
KPUCTAIUTMYECKON PEMIETKH METAJUIOB — IMPOCTHIX BEIIECTB M MX
COCIMHECHUIM
42 OO0mue XuMUIecKne MeTtaipl Kak BOCCTAHOBUTENW. DIEKTPOXUMHUYECKUH psin | OOvsaCHAMb, 9TO TAKOE PSIT aKTUBHOCTH METAJLIIOB.

CBOMCTBa METaJUIOB

HanpsbkeHud. B3anMojelcTBUE METAIIOB C HEMETaJUIaMH,
OKCHJIaMU, KUCIIOTAMHU, COJISIMU. AJTIOMUHOTEPMHUS.

Jdemoncrpauuu. B3aumoneiicTBue HaTpusl, IUTUS U KaJbLMS
¢ Bojoil. I'opeHue HaTpus, MarHusi U Xkeje3a B KHCIOPOE.
Bcenpimka TepmuTHOM cMecu. B3ammopeiictBue cmecu
MTOPOIIIKOB CEPHI U XKelle3a, IMHKA U cepbl. B3ammopelicTue
aTIOMUHUS ¢ KHCIIOTaMH,  IIeJloYaMd HW  BOJIOM.
B3anmopeiictBue  kenesa W Memd € XJIOPOM.
B3aumopeiicTBue Meau ¢ KOHIECHTPUPOBAHHOW CEpHOM
KHCIIOTOM ¥  a30THOH KHUCIOTOH (pa30aBieHHOW U
KOHIEHTPUPOBAHHOM).

JlabopaTopHble omnbIThI. 39.B3anMonelicTBuE Xene3za ¢
pactBopom cynbdara meau(Il)

HpuMeHﬂmb €ro Jid XapaKTCPUCTUKU XHUMHUYCCKHUX CBOICTB
IMPOCTHIX BEIICCTB-METAJIJIOB.

0505“4&71“) CUCTCMY XUMHYCCKHUX CBOHCTB METAIOB KakK
«BOCCTAHOBUTEILHBIC CBOMCTBAY.

Cocmasnsmuo MOJIEKYJIIpHbIE ypaBHEHUS peakiui,
XapaKTepU3YIOIMX XWMHUYECKHE CBOWCTBA METAJJIOB B CBETE
yueHuss 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IIpoleccax, a
pPeaKkIMu C y4acTHEM 3JIEKTPOJIMTOB, NMPEACTABIATh TAKKE U B
HMOHHOM BHJIE.

Habniooams u onuceiéams peakuuu MEXIY BeEIIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUM.

CaMOCTOSTEIIBHO I’lpOSOdqub OIIBITHI, MNOATBEPIKAAIOIINC
XUMHAYECKHE CBOMCTBA METANIOB C CO6HIOJI€HI/IeM ImpaBUI
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TEXHUKU 0€30IIaCHOCTH

43-44 | Obmas CrpoeHne aTroMOB U TIPOCTHIX BEMIECTB. 3aBUCHUMOCTH | OObACHAMb ITAMOIIOTHUIO HA3BaHHUS TPYIIIHI «IIETIOYHbIE
XapaKTePUCTHKA (PM3UYECKUX M XMMUYECKHX CBOMCTB INEIOYHBIX METAJUIOB | METaJlIbI».
IIEJIOYHBIX METAJUIOB | OT 3apsAgoB saep uX aToMoB. OKCHUABI M THUAPOKCHJIBI
ENOYHBIX ~ METAIOB, HX  [OJNydeHHe,  CBOICTBA, Jlasamp 0OOIIYI0 XapaKTEPUCTHKY IIEIOYHBIM METAJUIaM MO HX
npuMeHeHne. BakHeHIme comi METOYHBIX METAIIoB, ux | NOTOKEHUIO B [lepuoanueckoil cucTeMe XUMUUECKUX 3JIEMEHTOB
3HaueHWe B JKMBOH M HexmBoil mpupoxe n B xushn | A 1. Meneneesa.
YeJoBeKa.
Xapaxmepuzogams cTpoeHHE, (U3MYECKHE U XUMHYECCKHE
JlemoncTpaun. OKpacka IIaMeHH COeIUHEHIAMHU CBOMCTBA HIENOYHBIX METAJUIOB B CBETE OOILEr0, OCOOEHHOIO M
IIEIOYHBIX METAIIOB CIMHUHOTO.
Ipeockazvieamsy HU3NUECKUE U XUMUYCCKUE CBOWCTBA OKCHIOB
U TUAPOKCHIIOB INEIOYHBIX METAJIOB Ha OCHOBE HUX COCTaBa W
CTPOCHUA u MNOATBEPKAATH ITPOrHO3bI YpaBHCHUAMU
COOTBETCTBYIOIIMX PEAKLUI.
IIpo6ooums pacu€Tbl M0 XUMHUUYECKUM (HOPMYJIaM M ypaBHEHUSIM
peaKHI/Iﬁ, MMPOTEKAIIUX C Yy4aCTUEM HICIIOYHBIX MCTAJIJIOB U UX
COCUHEHUI.
45-46 | Obmas CrpoeHne aroMOB U TIPOCTHIX BEIIECTB. 3aBUCHUMOCTh | OObsACHAMb OSTUMOJIOTHIO Ha3BaHUS TPYIIIBI «IIENOYHO-
XapaKTepUCTHKA (GU3NYECKUX M XUMHUYECKHX CBOMCTB IIENIOYHO3EMENLHBIX | 3eMENbHBIC METAILIbI.
MIET0YHO3EMETbHBIX METaJJIOB OT 3apsAAoB sfaep ux artomoB. OKcuabl u
METAJUIOB THIAPOKCHUJIBI IETOYHO3EMEIBHBIX METAIIOB, UX MOJYYEHHE, Hasame  obmyro  xapaktepuctuky Mmeramiam A rpymmer

CBONCTBa u IIPUMEHEHUE. Baxwneine conu
IETIOYHO3EMENIBHBIX METAJUIOB, UX 3HA4Y€HUE B NPHUPOJE U
XKHU3HM deoBeka. KapOoHaTsl 1 rupokapOOHaThl KalbLusl.

)_IeMOHCTpaIII/IH. OKpaCKa IJ1aMCHHU COCINMHCHUAMUA
MEI0YHO3EMEIbHBIX METAJIJIOB. Tamenue n3BecTu BOﬂOfI.

JlaGopaTopHble onbIThI. 40.IlomyueHre H3BECTKOBOM BOIBI
U OIIBITHI C HEM.

(H_IéJ'IO‘IHO-?.eMeHLHBIM MeTaJ'IJ'IaM) IIo HMX TIIOJIOXKCHHUIKO B

Ilepuonnueckoit cucreme XxuMmuueckux saemeHtos [[. WM.
Menneneesa.
Xapaxmepuzogams cTpoeHHE, (U3MYECKUE U XUMHYCCKHE

CBOMCTBA IIEIOYHO-3EMENIBHBIX METAJUIOB B CBETE OOIIErO,
0COOEHHOI0 M €IMHUYHOTO.

Ilpeockaszvieams HU3NUECKUE U XMMHUUECKHE CBOWCTBA OKCHIOB
U THOPOKCHIIOB MeTayutoB ||A rpynmbl Ha OCHOBE MX COCTaBa M
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CTPOCHHSI W HOOMBepIHCOanvb
COOTBETCTBYIOILUX PEAKIUI.

MPOTHO3Bl  YPaBHEHUSAMU

1Ipoooume pacyéThl MO XUMHUYECKUM (OpMYJIaM U ypaBHEHUSIM
peaKkuui, NOpOTEKAIOKUX C YYaCTUEM WIEJIOYHBIX METAJUIOB U HUX
COeIUHEHUN

47 ’KécTtkocTh BOABI U XKéctkocth Bompl: BpeMeHHas W mocTosHHas. CrnocoObl | OObsACHAMb, YTO TAKOE GKECTKOCTH BOIBI».
CIIOCOOBI €€ yCTpaHEeHHs] BpeMEeHHOH k€cTkocTH. (CrocoObl yCTpaHeHHS
yCTpaHeHus HOCTOSIHHOMN KECTKOCTH. VIOHUTEL Pa3znuuams BpeMEHHYIO U TOCTOSHHYIO XKECTKOCTh BOJIBI.
JleMOHCTPALHH. Tony4enue KECTKOM ol | [Ipeonacame criocoObl yCTpaHCHHS KECTKOCTH BOJIBL
B3aUMOJICHCTBUEM YIJIEKUCIOTO C HW3BECTKOBOM BOIOM. .
N R Ilposooums,  Habmwdams M ONUCHIGAMb  XAUMUYCCKHMA
YcTpaHeHne BpeMEHHOM  JKECTKOCTH  KHUIIAYEHHEM U
. . N AKCTIEPUMEHT, C COOII0ICHIEM TPaBHII TEXHUKH O€30IIaCHOCTH.
N00aBKOH combl. YCTpaHEHHE TIOCTOSHHOM KECTKOCTH
nobaBkoit compl. WOHUTEI ¥ TPUHOWAN WX ACWCTBUSA
(BumeodparmeHr).
Biusinue k€cTKoN BOABI HA 3J0POBBE UEIOBEKA.
48 [IpakTiueckas padora | IlomydeHne x€cTKOI BOJBI B3AUMOACUCTBUEM yriiekucioro | [lonyyams, cobupams W pacno3Haéams YTISKUCIBIA Ta3

Ne 6. «Ilomyuenue
J)KECTKOM BOJIBI U
CITOCOOBI €€
YCTPAHECHHUSI»

C U3BECTKOBOM BOJIOM. Y CTpaHEHHE BPEMEHHOM KECTKOCTH
KHUITSTYCHUEM U T00aBKOM COJIbI. Y CTpaHEHHUE TIOCTOSIHHOM
XKECTKOCTH 100aBKOU COJIBI.

HcnbiTanue xECTKOM BOJIbI paCTBOPOM MbIJIA.

Obpawamucs c 71a00paTOpHBIM obopynoBaHHEM u
HarpeBaTelIbHBIMH TPUOOpaMH B COOTBETCTBHH C TIpaBHIIAMH
TEXHHUKH 0€30MacHOCTH.

Habniooams w  onucvieams XUMHUYECKHH OKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUMU.

Dopmyauposamyo
SKCIIEPUMEHTA.

BbIBO/JIbI 10 pE3yjibTaTaM IIPOBEACHHOI'O

Compyonuyams B TIpoOIlecC€ YYEOHOTO B3aMMOICHCTBHUS TIpH
pabore B rpymmax
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49 AJIOMWHHH H €T0 CoenuHeHUsT aTIOMUHHS B TIPUPOJE. XUMUUYECKAE CBOWCTBA | Xapaxkmepuzosams  ATIOMAHAKA TIO €r0  TIOJOKCHHIO B
COETMHEHUS anmromuausg. OCOOCHHOCTH OKCUJA U THIpOKcuaa amoMuHus | [lepuomuueckolt cucteme xumuueckux asnemeHtoB JI. .
Kak aM(OTEpHBIX coeuHEeHUH. BakHeliue conu amoMuHus | MeHeneena.
(xmopun, cynbdar).
Onucvisams CcTpoeHHe, (DU3MYECKUE M XUMUYECKHE CBOMCTBA
JdemoncTpanun. Komiekius npupoaHbIX COSTUHEHUI AJIOMUHUS, TIOATBEPKIasi UX COOTBETCTBYIOIIUMHU YPaBHEHUSIMU
amroMuHus. BumeodparMeHnTs! u cnaiiapl « OKCHI ATFOMUHHUS | pPEaKITHA.
u ero Mmogudukarum». [lorydaenne amdoreproro
I'MIPOKCHA ATIOMHHHS H MCCIIEI0BAHHE ET0 CBOICTB ObvscHams BOWCTBEHHBINM XapakTep XHMHUYECKAX CBOWMCTB
OKCH/Ia ¥ TUAPOKCH/IA ATFOMHHUS.
Koukpemusuposame 3NEKTPOTUTHUECKOE TOITYYCHHE METAJUIOB
OTIFICAaHUEM TIPOU3BOJICTBA ATFOMUHHUSL.
Ycemanasnusams 3aBUCUMOCTD 0071aCTEH TPUMEHEHUS ATFOMHHUS
U €ro CIUIaBOB OT CBOICTB.
1Ipogooume pacd€Thl M0 XUMHUIECKUM (OpMYJIaM U ypaBHEHHSIM
peaKHI/II\/'I, ImpoTeKkaromux ¢ ydacTueM QaJIIOMUHUA W C€ro
COEJIMHEHUI
50-51 | XKene3o u ero OcoOeHHOCTH cTpoeHUs aToMa kenesa. JKeneszo B mpuponae. | Xapaxkmepuzoeams TOJNOKEHUE kene3a B [lepuoamueckoit
COEIUHEHUS Baxueitmue pyast xene3a. OKCHUIBI U THIPOKCUIBI cucremMe xumuueckux anemeHtoB JI. WM. MeHnneneesa,

xene3a(ll) u (1II). Comu xene3a(ll) u (III). O6Hapy)eHHME
MOHOB KaTHOHOB jKeJie3a B pacTBOpe. 3HAUECHUE COeTUHEHHI
xKenesa.

JlaGopaTopHble ONBITHI.

41. Tonyuenne ruapokcuos xemneza(ll) u (11).
42 KayecTBeHHbIE peaKI[Mi Ha KaTHOHBI JKele3a

0COOCHHOCTHU CTPOCHUS aTOMaA.

Onucvisams (1)I/I3I/I‘IGCKI/I€ W XUMHYECKHE CBOMICTBa KEie3a,
noATBEpIKAAsA X COOTBETCTBYIOIIMMU YPABHCHUAMUA peaKHHﬁ.

ObvacHamb HaIMYUe JIBYX TE€HETMYECKHX PANOB COEIMHEHHMI
xkene3a Fe?t u Fe®*.

Ycemanasnuseams 3aBUCUMOCTH 00JIACTel MPUMEHEHHS JKele3a U
€r'0 CIUIaBOB OT CBOMCTB.

IIposooums pacu€Tbl M0 XUMUUYECKUM (HOpPMYJIaM M ypaBHEHUSIM
peaxiuii, MPOTEKAIOLINX C YIaCTHEM JKeJle3a U €ro COeAMHEHUH.
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Habniooams u onuceiéams peakuuu MEXIy BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POJHOrO) SI3bIKA U SI3bIKA XUMUHU

52 [IpakTuueckas pabora | PenieHue SKCIEpUMEHTALHBIX 33Jlad Ha PACIO3HABAHHE M | DKCIEPUMEHTALHO UCCAe008amb CBOWCTBA METALUIOB M UX
Ne 7 [OJIYYEHUE METAJJIOB U UX COCIUHEHUHN COCJIMHEHUH, pelllaTh SKCIepUMEHTANIbHBIE 3aJadyd 10 TeMe
«Metambsy.
«Pemrenne
AKCIIEPUMEHTATBHBIX Pabomamo c J1a00paTOPHBIM 000pyTOBaHHEM u
3a7a4 o TeMe HarpeBaTeNlbHBIMA TNPHOOpPaMU B COOTBETCTBHH C TPaBUIAMHU
«MeTtamien» TeXHUKH 0€30MaCHOCTH.
Habnrooams CBOWCTBA METAJVIOB M UX COSAWHEHUM W SIBIICHUH,
IPOUCXOAIINUX C HUMH.
Onucvieamb XUMHUYECKUH 3KCIICPUMEHT C TOMOIIBIO PYCCKOTO
(POIHOTO) S3bIKA U SI3bIKA XHUMHHU.
@opmynuposams  BBIBOABI IO  pe3yjbTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA
Onpedensmov (ucxons W3 ydeOHOW 3amadu) HEOOXOIUMOCTH
WCIIOJIb30BaHMS HAOJIOICHHUS WJTH SKCIIEPUMEHTA
53 Koppozus metaioB | Koppo3ust xuMmudeckas U SJIEKTpOXUMHUIecKas. 3anuTa Ob6vscHAMD, 9TO TAKOE KOPPO3HUSL.

CIIOCOOBI 3aIUTEI OT
Heé

METaJUIOB OT KOPPO3HUH.
JdemoHcTpanum.

Komnekuusa «XuMuuecKkue UCTOYHUKHU TOKa». Pe3ynbTarsl
JJIMTEIBHOIO SKCIIEPUMEHTA 110 U3YYEHHIO KOPPO3UHU
CTaJIbHBIX U3JEIHM B 3aBUCUMOCTH OT YCIOBHUH NPOLECCOB

Paznuuams XuMuuecKkyro U 31EKTPOXUMUUECKYIO KOPPO3UH.

Hﬂﬂrocmpupoeamb ITOHATHSA «KKOPpO3Us», «XHUMHUYCCKas
KOppo3us», KIJIEKTPOXUMHNYCCKAA KOPPO3us» MPpUMEPaAMU.

Xapakmepuaoeamb CIIOCOOBI 341U Thl METAJUIOB OT KOPPO3UHU
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54-55 | Metamiel B ipupoe. | Metamisl B Ipupoe: B CBOOOTHOM BHIIC U B BUIE Knaccugpuyuposame hopMbl IPUPOIHBIX COCTUHEHUI METAILIOB.
ITonsTue 0 COCIMHEHUM.
MeTaLTypruy Xapaxmepuzoeams 001IE CTIOCOOBI TOIYYEHHS METAJUIOB: ITUPO-
[onsitne o Metamurypruu. UY€pHas v BETHAS METAJUTYPTHS. | , THAPO- U DIEKTPOMETAIUTYPIHH.
[Mupomerannyprus, THAPOMETAILITYPIus, Konxpemusuposams 311 cnocoObl IpUMepaMH U ypaBHEHUSMU
anekTpoMeTayprus. Jlomennsiii mpouecc. [lepepaborka peakiuii c cocTaBlIeHHEM JIEKTPOHHOTO OanaHca.
YyTr'yHa B CTaJb.
Onucvieams ~ TOMEHHBIM  TpoLECC U AIEKTPOIUTHUECKOE
ONEeKTpoNN3 paciiaBoB. MOJTy4YEeHUE METAILIOB.
JemouncTpanuu. BoccranoBnenne menu u3 okcuna menu(ll) | Pazauuams 4€pHBIC M IBETHBIC METAILIBI, YyTYHBI U CTAJIN
BOZI0pOJoM. BueodparmeHTsl u ciaiinl «IIpou3BoacTeo
4yryHa U ctanm». BumeopparmenTs! u ciains! «3nenws u3
YyTryHa U cTanm». BumeopparMeHThl u Ciraisl
«I[Ipon3BOACTBO ATIOMHUHUS
56 O06001menne 3HaHUN Ypok-ynpaxHeHHE C UCTIOIB30BaHUE CAMOCTOSTEIFHON 1Iposooums OLEHKY COOCTBEHHBIX JIOCTH)KCHHWH B YCBOCHHH
o teme «MeTab» paboThI IO BHIMOTHEHUIO TIPOBEPOYHBIX TECTOB, 3aJaHUH U TEMBI.
YIPA)KHEHUH.
Koppexmuposampb cBoU 3HaHUS B COOTBETCTBUU C MJIAHUPYEMBIM
pe3yIbTaTOM
Ionyuams ~ XUMHWUYECKYI0  HHPOpMAMKM U3 Pa3IMYHBIX
HUCTOYHUKOB.
Ilpeocmasnams wHpOpManmioo 1o TeMe «MeTalubl» B BHJC
TaONMII, CXEeM, OIOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenueM cpencts UKT.
57 KonTponbHas padot Ne 3 mo teme «MeTaibn
XuMus ¥ OKpy:Kawumas cpeaa (2 1)
58 Xumuuaeckas Crpoenne 3emun: sApo, MaHTUS, 3€MHas Kopa, WX | Mumezpuposamsb cBeieHUs 10 HU3NIECKON reorpaduu B 3HAHUS

Oopranuvsanus 1mjiIaHCThbI

XUMHUYECKU cocTaB. JluTocdepa m e€ XMMHUYECKUI COCTaB.

0 XUMHAYECKOU OpraHuv3anuu 1jIaHCThbI.
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Semisa

ITonesnsie
ruapochepsl.

Munepansl.  Pynpl.  Ocamounbie
HUCKOIIaeMBbIE. XuMu4eckui
XuMHUYECKHUI cOCTaB aTMOC(HEpHI.

TTOPOJIBL.
COCTaB

JdemoncTpanmun. BuneodparmenTsl n cmaiasl «CTpoeHHe
3emin 1 e€ XUMHUYECKH cocTaBy. KoJuleKIusi MUHEpaIoB U
ropHbIx nmopoa. Kosieknus «Pyasl MeTamiosy.

JlaGopaTopHbie onbIThI. 43. M3ydenne rpanura.

Xapaxmepuzosamb ~ XUMHUYECKUUN

00o0J104eK 3eMiIu.

cocCTaB T'COJIOTUYCCKUX

Paznuuamo MUHEDPAJIbI U TOPHBIC TOPOABI, B TOM YHUCIIE U PY/bI

59 Oxpana okpyxatomei | McToyHHKM ~ XMMHYECKOTO  3arps3HEHUS  OKpYXKaromei | Xapaxkmepuzoéams ICTOYHUKH XUMHUIECKOTO 3arps3HEHUS
Cpensl OT Cpersl. I'mobansHbIe 9KOJIOTUYECKHE TPOOJIEMBI | OKPY)KAIOIIECH CPe/IbI.
XHMHYECKOTO YeJIoBeYeCTBA: ITAPHUKOBBIA 3(P(EKT, KHUCIOTHBIC IOXKIH,
Onucvigamsb TI00ATBHBIE SKOJIOTHIECKUE TTPOOTIEMBI
3arpsi3HEHHS 030HOBBIC JBIpBL. MEXIyHapOJHOE COTPYAHUYECTBO B
N YeJI0BEUECTBA, CBSI3aHHbBIE C XMMUUECKUM 3arpsi3HCHUEM.
00JIacTH OXpaHBbl OKPYXAIIIEH Cpeabl OT XHUMHUYECKOro
3arpsA3HEHNs. «3eIEHasA XUMHD. Ilpeonacams MyTH MUHUMU3ALUN BO3ACHCTBHUS XUMUIECKOTO
. 3arpsi3HEHHS Ha OKPY’KaIOIIYI0 CPeLy.
demoncrpauun. BuneopparmenTs! u cnaiinsr «[ modansHbie p Py HIyIo cpeity
OKOJIOTHYECKHUE IPOOIIEMbI YETOBEUCCTBA» Ilpueooume TpuUMeEpbl MEXIYHAPOIHOTO COTPYJHHYECTBA B
o0acTH  OXpaHBl OKpYXamIeH cpeapl OT XHUMHYECKOTO
3arpsi3HEHHS
OGo0uIeHNe 3HAHMIT 10 XUMHUH 32 KYPC OCHOBHOIi IIK01b1. [I0AroToBKa K 0CHOBHOMY rocyiapcTBeHHOMY dk3ameny (OI'J) (7 4)
60 Bemectsa CrtpoeHne aromMa B COOTBETCTBHH C MOJOXeHUeM | [Ipedcmaegiams uHpopMmarmio o teme «llepruoguueckuii 3aKoH

XUMHUYECKOT0 371eMeHTa B [lepuoaudeckoii cucreme.

CTpOCHI/Ie BCIICCTBA: XUMHNYECKAA CBA3b U KPUCTATUIMYCCKUEC
pCIHéTKI/I. 3aBHCHMOCTH CBOMCTB 06pa3OBaHHLIX QJICMCHTaMH
MMPOCTBIX BCLICCTB (MeTaJIJ'IOB, HCMCTAJJIO0B, 6J'IaFOp0,Z[HBIX
Fa3OB) OT IIOJOXCHHA JJICMCHTOB B HepnoumquKoﬁ
CHUCTEME.

Tumonorus HCOPraHn4YeCKUX BCOIECCTB, JICJICHUC HNX Ha

u Ilepuonnueckas cucrema J[. M. MenneneeBa B CBeTe TEOpUU
CTPOEHHUS aTOMa» B BUJE TaOJIUIL, CXEM, OIIOPHOTO KOHCIIEKTA, B
TOM unciie ¢ npumenenuem cpeacts UKT.

Boinonnsams TeCcTOBBIC 3aJaHHus 110 TEME.

Ilpeocmasname wunpopmanmoo nmo Teme «Buasl XumMHUECKHX
CBA3€H W THUNBl KPUCTAJUIMUECKUX pEmETOK. B3ammocBssp
CTPOEHHS ¥ CBOWCTB BEIIECTB» B BUE TAOJHII, CXEM, OTIOPHOTO
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KJyaccsl ¥ rpynnsl. [IpeacraBurenn

KOHCIIEKTa, B TOM 4uclie ¢ mpuMeHeHueM cpeacts MKT

61 Xumuueckue peakuuu | [Ipu3Haku v yCIOBHS IPOTEKAHUS XUMUYECKUX PEAKLIUU. Ilpeocmasname wHPOpMauio 1o Teme «Kiraccudukanys
Tunonoruss XuMHUYECKUX peakiuil Mo pa3IudHbIM XUMHMUYECKUX PEAKIMH MO pa3IudHbIM MpusHakaM. CKOpocTh
ocHoBaHUAM. Peakinu noHHoro ooMena. OKHCIUTENBHO- XMMUYECKUX peakuuid» B BUAE TaOIHI, CXeM, OINOPHOTO
BOCCTaHOBUTEJbHBIE PEAKIIMU KOHCIIEKTa, B TOM uuciie ¢ mpuMenenueM cpeacts UKT.

Buinonname TecToBbIE 337]aHNA IO TEME.

Xapaxmepu3zosams OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH,
OKHCIJIATENb U BOCCTAHOBHUTEIb.

Omauyams 3TOT TUI peakUid OT peakuii oOOMeHa.

3anucwvieams ypaBHEHHUS OKUCINTEIbHO-BOCCTAHOBUTENBHBIX
peaxiuii ¢ MOMOIIBIO AJIEKTPOHHOTO OaaHca

62-63 | OcHOBBI XuMHYEeCKHe CBOWCTBA MPOCTHIX BEIIECTB. Xapaxmepuzogams 00mKE, OCOOCHHbIE W HWHIMBHIYAIbHBIC

HEOPraHU4eCcKoi CBOMCTBAa KHCIOT, OCHOBAaHMH, COJIEHW B CBE€TE€ TEOPUU
XUMUK XapakTepHble XWMHUYECKHE CBOWCTBAa COJEOOPa3yIOMIUX 1EKTPOUTHIECKOH AHCCOLHALIHN.
OKCHJIOB, TUAPOKCUIOB (OCHOBAaHWH, KUCIOT U aM(OTEPHBIX
THUAPOKCHIIOB), COJICH Apeymenmuposams BOZMOKHOCTD TTPOTEKAHHSI XUMHUIECKAX
peaxiuii B pacTBOpax 3JEKTPOIUTAX UCXOS U3 YCIOBUIL.
Knaccugpuyuposams HeopraHudeckne BeIeCTBa M0 COCTaBy U
CBOMCTBaM.
IIpugooums pUMEPHI TIPEeICTaBUTENEH KOHKPETHBIX KIIACCOB U
IPYII HEOPTaHNYECKUX BEILIECTB
64 [ToBTOpenue u TectupoBanue, pelieHre 3a/1a4 U BHINOJHEHUE YIPAXHEHUN | BuinoaHams TECTH M YIPAXXHEHUA, peulams 3a7a49u 110 TEME.

00001IeHHE TI0 TEME.
IToaroroBka k
KOHTPOJIbHOM padoTre

10 TEMEC

1Ipo6ooums OTIEHKY COOCTBEHHBIX JOCTHXCHUI B YCBOCHUHU
TEMBI.

Koppekmupoeamb CBOM 3HAHUA B COOTBETCTBHHU C INIAHUPYEMBIM
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pe3yIbTaTOM

65 KonTponbnas pabora Ne4 «HToroBast o Kypcy OCHOBHON IIKOJIBD»
66 AHaM3 KOHTPOJIBHOM paboThl. [loBeieHEe HTOTOB roa.
67-70 | PesepBHOE BpeMs

Hpuiaoxenue 1. BocnuraresbHas padora:

Howmep Tema ypoxa. BocrnurarensHast pabora.

ypoKa

42. OOmre XUMHUYECKHE CBOWCTBA METAJIJIOB

44, OO01mas XxapaKTepUCTHKA MISIIOYHBIX METAJIIOB

47. XKEcTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHSHHSI. Bimisinue sk€cTKOM BOABI HA 3JOPOBBE YEJIOBEKA.

48. [IpakTnueckas padora Ne 6. «[lomydyeHune >kecTKOM BOJBI U CIIOCOOBI €€ YCTpaHeHUs» | YMEHbIIEHHE BIUSHUS KECTKONW BOJIBI HA OPTaHU3M.

59. OxpaHa OKpy:Karollel cpeabl 0T XMMUYECKOTO 3arpsi3HEHUS HcTOYHNKN XMMHYECKOTO 3arpsA3HEHUs OKPYKAIOLIEH Cpebl.

['mobGanbHBIE  AKOJIOTMYECKHE TPOOJEMBbl  UYEIOBEYECTBA!
MAPHUKOBBIN () (EKT, KUCIOTHBIC JIOXKIH, O30HOBBIC JBIPHI.
MexayHapoHOE COTPYIHHYECTBO B OOJACTH  OXpaHbI
OKpY)KalIleHd cpelbl OT XHMMHUYECKOrO  3arps3HCHUS.
«3enéHast XUMHSI.

JdemoncTpanun. BuneodparmenTs! u ciaifns «I modamsHbIe
AKOJIOTHYECKHUE MPOOIIEMBI YSIIOBEYECTBAY
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61

XUMHUYECKUE PEAKIIUU

BocnuTaHne e HHOCTHOTO OTHOIICHHUS K IPHPOJIE
YBO)XEHHUE K TPY/y; TBOPYECTBO U CO3HIaHHE;
Bocnuranue yBaxkeHus k cebe.

Ymenune paboTats B rpymme
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TpedoBanus k pa3padoTKe OLEHOYHBIX MATEPHAJIOB
1o yue0Homy npeamery «Xumus» (8-9 kiaccnr)

Texymuii KOHTPOJb YCIIEBAEMOCTH — PETYJsIpHAsi OLEHKA TEeIarorH4ecKUMHU pPabOTHHKAMU
o0pa3oBaTeNpbHOM  OpraHM3ali  ypPOBHS  JOCTHMXKEHHS OOydYaloIMMHUCS YCTaHOBJICHHBIX Ha
OTIpECNICHHBIX JTanax o0pa30BaTEIbHOW JEATCIHHOCTH IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
OCHOBHBIX 00pa30BaTeNbHBIX IPOrPaMM.

KoHTponb MIaHupyeMbIX Pe3yabTaTOB HEOOXOIUMO OCYIIECTBISATH CUCTEMATHYCCKH, TOJIBKO
Torga OH OyJdeT uMeTh JUarHocThYeckoe U oOydamomiee 3HaueHue. KoOHTpodab JomkeH
MpeIycMaTpuBaTh  HCIIOJIB30BAHHE  Pa3HOOOpa3HBIX METOJOB H  (GopM  MpeaycMaTpuBaTh
HCIOJIb30BaHUE PA3HOOOPA3HBIX METOJIOB U (OpM, B3aUMHO JOMOJHSIOUIMX ApYyr apyra. OH MokeT
OBITH MPEACTaBIATH COOOW CTaHIAPTU3MUPOBAHHBIC IMHCHMEHHBIE M YCTHBIE pPa0OThI, MPOCKTHI,
XUMHYECKUN JTUKTAHT, 1a00paTOPHBI OMBIT, MPaKTHUYECKUE paboThl, TBOPUECKHE pabOThI, CAaMOAHAIN3
U CaMOOLIGHKY, HaOmoaeHUs, HCHbITaHUS (TecThl). Vcrmonb30BaHWE KOMIUIEKTA HW3MEpHUTENeH
MO3BOJIUT MOJYYUTh HauOoJee TOYHbIE CBEACHUS O KayeCTBE U O00beMe IUIAHMPYEMBIX PE3yJIbTaTOB
YYaIuXcs M0 XUMUH.

B pamkax yueOGHOro mpenmera «XuUMHUS» BO3MOXKHBI YCTHBIC, TUCHbMEHHBIE U MPAKTHYECKHE
METOJTbI KOHTPOJISI.

YcTHBIE METOABI KOHTPOJIS

K yCcTHBIM MeTOaM KOHTPOJIS IO XUMHUH OTHOCATCS (DPOHTATBHBIA M HHIUBUYaTbHBINA OTPOC.

[Ipu ycTHOM oIlpoce y4uTeNlb MPOBEpsSeT U3yYEHHBI MaTepuan Mo TeMe, a UMEHHO 3HAHUS
o0yJaromuxcsi ¢ yriiyoJICHHEM U 3aKpEIUICHHEM PaHee PO ICHHOTO.

OpOHTANIBHBIN OMPOC CIIOCOOCTBYET CUCTEMATH3AIMU U 0000IIEHUIO

3HAHWUW, Pa3BUBACT aKTUBHOCTHh OOYYAIOIIUXCS, HO HE TPEICTABIISICT BOZMOXXHOCTH KaXIOMy
yyamiemycsi JaTh Pa3BEepPHYTHIA OTBET, TaK KakK IMOApPa3yMeBaeT IMPOCTble OTBETHI. J[aHHBIM MeTO.
Olpoca HE JaeT IOJHOIO IMPEACTABICHUS 00 YpPOBHE JOCTH)KCHHS IUIAHUPYEMBIX pPE3yiIbTaToB,
CJIEIOBATENBHO, €ro IeIecOo00pa3HO COYeTaTh C MHAWBUIYATbHBIM OIMPOCOM, KOTOPBIM B OTIMYUE OT
(POHTATBHOTO, TIO3BOJISET YIAIIUMCS CAMOCTOSTEIIEHO BBIPAXKATh CBOU MBICITH.

O} PeKTUBHOCTH METOJIOB YCTHOTO KOHTPOJS 3aBUCUT OT YMEHHsS YYHUTENs, YETKO
(GhopMyIIMpOBaTh BOMPOCHI M OMPEILNIATh CTEIICHh UX MPOoOJIeMHOCTH. Llenbio yCcTHOTO ompoca 1o
XUMHH BXOJUT MPOBEPKA 3HAHHWIA OCHOBHBIX MOHSATHA U 3aKOHOB, CHUCTEMATHUYECKUX TEOPETHUYECKHX
3HAHWW, YMEHHE TPHUMEHSTh WX I OOBSICHCHUsS (AKTOB M UCIOIB30BaTh JUISI WIUTIOCTPAIAH
M3YYCHHBIX TEOpWH, YMEHHUS paclo3HaBaTh BEIIECTBA W JeNaTh MPOCTEUIINE OIBITHI, peIIaTh
pacueTHBIC U IKCIIEPUMCHTAIBHBIC 3a1a4n. [IpoBepsis 3HAHUS, HY’)KHO YIUTHIBATH YMCHHE YYalTUXCS
U3NaraTb MaTepuai B CUCTEME, JIeJaTh BHIBObI, BBIICISTh IPUIHMHHO-CIICJCTBEHHBIE CBSI3U.

Yyaurento He0OX0AUMO TPpeOOBaTh OT YYaIIUXCS MPABUIBLHOTO ONMMCAHUS XMMHUYECKUX CBOMCTB
BEIIIECTB, MTOCIIEIOBATEIFHOCTH U3NI0KEHHUs (DaKTUYECKOTO MaTepHala, 4eTKor (GopMyTuPOBKH TEOPHi
M 3aKOHOB, YMCHHE IOJIb30BATHCS «XUMHUYECKUM SI3BIKOM». Kpome TOro, ¢ MmoMomsi0 MUChMEHHBIX
paboT BBIABIIAETCS CTETIEHb OBJIA/ICHUS yYalIUMHCS MUCbMEHHOM peubto, yMeHHe paboTaTh C TEKCTOM.

IIucbMeHHbIE METOABI KOHTPOJIS

CamocrosiTeibHast padoTra — (GopmMa MUCEMEHHOTO KOHTPOJS MPEAMETHBIX TIaHHPYEMBIX
pe3yNbTaToB (3HAHUM U YMEHUI) 00yYaroIuXcsl.

OcHoBHasl 11eTb 3aaHul — (PUKCUPOBAHUE YPOBHS JOCTHKECHHM TUIAHUPYEMBIX Pe3yJIbTaTOB
yUammxcs, MpeaynpekIeHIe BO3HUKHOBEHHUS IMPOOEIIOB, KOPPEKTHPOBKU Iporecca OOYYCHHS IO
KOHKpPETHOU TeMe, KaK MpPaBHIIO, HA TOCIEAYIONINX YpOKax mocie ee u3ydeHus. CaMocTosTelbHas
paboTa mpeAcTaBIsIeT COOOW IMepeueHb BOMPOCOB TEOPETHYECKOTO W MPAKTHUYECKOTO XapakTepa, Ha
KOTOpBIe TpeOyeTcs JaTh 00OCHOBAaHHBIE OTBETHI.

TectoBble 3aJaHUs TMO3BOJISIIOT IPOBEPUTH YCBOSCHWUE 3HAHUH D3JIEMEHTOB COJICPIKAHUS,
MPEeyCMOTPEHHBIX (heepaabHbIM KOMIOHEHTOM TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTA:
OCHOBBI XUMHUYECKOW HOMEHKJIATYPHI, XMMHYCCKHE IMMOHATHS, 3aKOHOMEPHOCTH W3MCHEHHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M BEIIECTB IO rpymnmnam u nepuogam [leproandeckoil CHCTeMbl XUMHUYECKHIX
anemenToB J[. . MenpeneeBa, o01Ire CBOMCTBA MIPOCTHIX U CIIOKHBIX BEIIECTB U JIP.

3anmanusi, TpeOyrolue pa3BEPHYTOrO0 OTBETA, MPOBEPSIOT YCBOCHHE TAaKHX JJIEMEHTOB, Kak
XUMHUYECKHE CBOMCTBA Pa3IMUHbIX KJIACCOB HEOPTAHUYECKUX COCTUHEHHM, peakiiuu HOHHOTO 0OMeHa,



OKHCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIINU, KOJIWYECTBO BEIIECTBA, MOJSPHBIA 00bEM, MOJSpHas
Macca BeIleCcTBa, MacCOBasi JA0JII PACTBOPEHHOT'O BEILIECTBA.

VYuurens, OLEHUBAs CaMOCTOSTEIbHYIO pabOTy, JOKEH Y4YUTHIBaTH TpyOble U HerpyObie
OLIMOKH, HETOYETHI, JOMYIICHHbIC YUaIlIUMUCS.

OtmeTKa «5» CTaBUTCS 32 CAMOCTOSITENIbHYIO pa0dOTy, BHIIOJHEHHYIO MOJHOCThIO 0€3 OIuO0K
U HEJIOYETOB.

OtmeTKka «4» CTaBUTCA 32 CaMOCTOSITENIBHYIO PAa0OOTY, BBIIIOJHEHHYIO MOJHOCTBIO, HO IIPH
HaJU4YMM B HEW He Oosiee OJHOW HErpyood OmMOKHM W OJHOTO HeJo4eTa WM He Oonee IBYX
HE0YETOB.

Otmerka «3» CTaBUTCS, €CIM y4alllMiCsl MPaBWIHHO BBHINOJIHUI HE MEHEE IOJIOBHHBI BCEH
paboOTHI UK TOMYCTUIT He Oosiee 0THOM rpy0oil OMMOKY U OJJHOTO Heao4deTa, He Oojiee 0HOU Tpy0oit
U OAHOI HerpyOoi ommuOku, HE Oojee TpexX HErpyObIX OIIMOOK, OJAHON HErpyooi OmMOKH M Tpex
HEJ0YETOB, IPU HATUYUHU YEThIPEX-TISTH HEAOUYETOB.

OTMeTKa «2» CTaBUTCA, €CIIM YYAIIMKACS HE BBIMOJHWI paObOTy WM JIOIYCTUI TPYObIe OIINOKH
IIPH BBITIOJIHEHUH.

KontponbHasi pabdora — ¢QopMa NHCEMEHHOTO KOHTPOJIA NPEAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB (3HaHMM W yMeHui) oOyuaroumuxcs. [IpoBoauTcs ¢ 1enbl0 OmpeneneHus: KOHEYHOTro
pe3yibTarta, YMEHHs TPUMEHSTh 3HAHUS IS PEUICHHs 3aJad ONPEACICHHOTO THIA MO JaHHOMY
paszneny.

[Tpu cocTaBieHNH KOHTPOJIBHBIX pab0OT HEOOXOAUMO YUECTh CIEYIOIIee:

[] 3a7auu TOJDKHBI OBITH Pa3HOTO YPOBHS CJIOXKHOCTH, YTO TO3BOJUT MPOBEPUTH, HACKOJBKO
MIOJTHO yYAITUMHUCS YCBOSH MaTepHuall;

[] 3a1a4¥ MOBBIIIEHHOTO YPOBHS CII0KHOCTH;

[ pacueTHble, KQUeCTBEHHbIE M HKCIIEPHUMEHTAIbHBIEC 3a/1a4i, UMEIOIINE BBHICOKUN YpPOBEHb
CJIOKHOCTH.

Pa3paboTKy KOHTPONBHOW pPabOTHI HEOOXOIUMO HA4YaTh C ONPEACICHUS CTPYKTYpPHI H
COJIEp>)KaHUsl KOHTPOJIBHOM paboThl, KOTOpPbIE [JOJDKHBI OBITH MPOMUCaHbl B cHeHUUKALNN
KOHTPOJIbHOM paboThl. B cnierudukaum orodpakaercs cineayroias HHGOpMaIus:

(] Ha3HAUeHNe KOHTPOJIBHON pabOThI;

[] XapaKTepUCTHKA CTPYKTYpPbI U COAEPKaHUSI KOHTPOJIBHOM pabOThI

[] pactipenienieHue 3aJaHU KOHTPOJIHHOU PaOOTHI IO YPOBHSIM CJIOKHOCTH;

(] mepeBoj OAJIJIOB B OTMETKY MO MATUOAUTHHOM IIKAJIE;

] IpOIOIKUTENEHOCTh KOHTPOJIBHOU PadOThI;

[} 0000111eHHBIH 1aH BapuaHTa KOHTPOJIbHOU padoThI;

[] OTBETHI M KPUTEPUH OIEHUBAHUSI KOHTPOJIBHOM pabOTHI.

OO0o0O01IeHHBIN TJIaH BapuaHTa KOHTPOJIBHON pabOTHI JOHKEH COACPKATh CIEeNyIolue OJI0KH
uHpOpMalnu:

[] o603HaYeHHE 3a/1aHus B paboTe:

[] mpoBepsieMbIe IIEMEHTHI COePKAHUS;

[ KO/IBI 2JIEMEHTOB COJICPKAHUS;

[] KOJIbI TPOBEPSIEMBIX YMEHUH;

[] ypOBEHB CIIO)KHOCTH 3aJ1aHUS;

[} MakcUMaJbHBINA OaJlT 3@ BBIIIOJTHEHUE 3a/IaHUSs;

(] mpruMepHOe BpeMsi BBITIOJTHEHUS 3aJaHHUS.

AJITOPUTM NPOEKTHPOBAHUS KOHTPOJILHOMH padoThI

1 mar. OnpeneneHue NepeyHst MPOBEPSIEMBIX TUIAHUPYEMBIX PE3yIIbTaTOB.

[lepeyeHp IUIAHUPYEMBIX PpE3YJIbTAaTOB COCTABIISETCS HAa OCHOBE paboyeil Mmporpammsl,
paspabotanHoii B cooTBeTcTBHM C TpeboBaHusmu PI'OC ocHoBHOro oOmiero oOpa3oBaHUS U
ITpumepHOi#1 OCHOBHOM 00pa30BaTENFHON MPOTPAMMOI OCHOBHOT'O O0IIIEro 00pa3oBaHMUs.

2 mar. OnpeneneHne KOJIWYECTBA 3aJaHUW IO pa3fesaM MpOrpaMMbl Ha OCHOBE MEPEYHS
IUTAHUPYEMBIX PE3YJIbTaTOB.

3 mar. Pa3paboTka 3agaHuii, onpeaeneHrne MaKkCuMaabHOTO Oaia 3a padoTy.
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4 mar. Omnpenenenue crnocoda pacyera HTOrOBOW OTMETKH.

5 mar. Pa3paGoTka HMHCTPYKIHMH, OPOpPMIECHHE KOHTPOJIBHOW pabOThl M Crenu(pHUKAINA B
COOTBETCTBUH C TPEOOBAHUSIMH.

VYyammmMcs: nepes BBIIOJIHEHUEM KOHTPOJIBHOW paboThl HEOOXOAMMO M3YYHUTh MHCTPYKLHUIO,
BHUMATEJIbHO IPOYUTATh KaX/10€ 3a/laHie U IpeJlaraéMble BapUaHTbl OTBETa, OTBEYATh TOJIBKO I0CIIE
TOT0, KaKk Oy/IeT OHSAT BOIIPOC M MTPOAHATU3UPOBAHBI BCE BapHaHThl 0TBETa. OTBETHI 3aIMCaTh YETKO U
pa3b0opUMBO B II0JI€ OTBETOB M1OCIIE KaXKOI0 3aJaHuUs.

JlnarHocTuyeckasi KOHTPOJIbHAsA padoTa, Kak IPaBHIO, MPOBOJUTCS B Hadale W KOHIIE
yuebHoro rojaa. Ha3HaueHueM AMAarHOCTMUYECKOW KOHTPOJBHOM pPabOThI SBISETCA OLIEHKA YPOBHS
TOCTIDKEHHS TUIAHUPYEMBIX PpEe3yJbTaToB. 3aJaHusi HOCAT OO0OOIIAIOMMK XapakTep, IO3BOJIAT
IIOBTOPUTh Ba)KHEHIIME BOIPOCH Kypca XMMHU. B crnenudukanuyu JUarHOCTHYECKOW KOHTPOJIbHOMN
paboThI yKa3bIBAIOTCS TaKUE YK€ MO3UIUH, KaK U B CTICHU(UKAIIH KOHTPOJIBHBIX PadoT.

XuMHYeCKHIl JUKTAaHT — (opMa NHUCBMEHHOTO KOHTPOJS IUIAHUPYEMBIX pe3yJbTaToOB
oOyuaromuxcs. [IpoBoauTCs ¢ HETbI0 TMAarHOCTUPOBATh 3HAHUS YYAIIUXCS U OL[CHUTH BIIAQJICHUE UMU
HaBBIKOB [IPABONMCAHUS CHEIMAIbHBIX XUMUUYECKUX TEPMUHOB IS IIPEIYNPEKACHNUS BOSHUKHOBEHUS
POOEIIOB U KOPPEKTUPOBKH IIPOIIecca 00yUeHUS.

Xumuueckuil AMKTaHT BKatowaeT 10 3aganmil. OT ywammxcs TpeOyeTcss BHUMATENIBHO
MPOYMTATh KAXKJO0€ 33aJaHHe W MPOJOIDKHUTH (ppa3y, HATH BEPHBINH OTBET M BCTABUThH IPOITYIIEHHBIC
CJIOBa B MAaTpUIly OTBETOB. 3a BBINOJIHEHHE KAXJIOTO 3a/JaHus JaeTcs Mo ogHoMy Oamny. bamisl,
MIOJTyYCHHBIE 32 BBINOJIHEHHBIE 3aJ[aHUs, CYMMHUPYIOTCS, CJIEIOBATENbHO, yJallUMCS HEOOXOIUMO
BBINOJIHUTh KaK MOXKHO OOJibIlIe 3aJaHui U HabpaTh HauOoJbllee KOJUYeCTBO OayioB. Bpemenu Ha
Kbl OTBET OTBOAMTCSI Majlo, MO3TOMY BOMPOCHI B JUKTAHTE JOJDKHBI OBITH C(HOPMYTHUpPOBAHBI
YETKO M OJIHO3HAYHO.

C moMOmbI0 XMMHYECKUX TUKTAHTOB BO3MOXHA IPOBEPKA JIMIIb OrPAHMYCHHOH 00JIacTH
3HaHUI yyaluxcsi, B YaCTHOCTH:

[] ompenienieHus XMMUYECKUX SIBIICHUN U TPOLIECCOB;

(] 3HaHUS POPMYITUPOBOK 3aKOHOB XUMUH;

[] ompenieieHust BEIMYUH U UX €TUHHII.

[Tpu pa3paboTke XUMHUECKOTO JUKTAHTA JKEIaTelbHO HayaTh C COCTABICHHsS CIelU(UKalny,
OTIPENIENIAIONIEH Ha3HAaYeHWE XWMHUYECKOTO TUKTaHTa, MPOBEPSEMBIX IIAHUPYEMBIX pE3yJIbTAaTOB,
nepeBosl 0aIOB B OTMETKY IO MATHOAJUIBHOW IIKaje, MPOAOIDKUTEILHOCTh padoThl, Koaudukarop
AJIEMEHTOB COAEP)KaHUS M IUIAHUPYEMBIX PE3YyJIbTaTOB, OTBETHI M KPUTEPHUN OLIECHUBAHUS XUMUYECKOTO
JUKTAHTA, UCIIOJIb30BaHHYIO JIUTEPATYpy.

Konbl »neMeHTOB cojepKaHus U KOJIbl MPOBEPSAEMBIX YMEHHUI NPOMMCHIBAIOTCS COTJIACHO

KOIU(HUKATOPY, KOTOPHIN SBISETCS CUCTEMATH3UPOBAHHBIM MEPEYHEM IUIAHUPYEMBIX PE3yNbTaToOB U
AJIEMEHTOB COJEPKaHUs, TIe KaXKI0MYy OOBEKTY COOTBETCTBYET OIPEEICHHBIN KOI.

IIpakTH4Yeckne MeTOABI KOHTPOJIA

K npaktuueckuM mMeToaaM KOHTPOJIS OTHOCST IPAaKTHUECKHUE paboThl U J1a0OpaTOPHBIE ONBITHI
— (OopMBI KOHTPOJISI, KOTOpPBIE TPEOYIOT OT OOYUYAIOLIMXCSl HE TOJBKO HAJIMYMS 3HAHUM, HO M YMEHUH
MIPUMEHSTH 3TH 3HAHUS B HOBBIX CUTYaIUsAX

JlaGopaTopHbIe OMBITHI U MPAKTUUYECKHE pabOTHl MO0 XUMHUH MpeIHA3HAYCHBI JUIS 3aKpEeIUICHUS
TEOPETUYECKUX 3HAHUM U NPUOOPETeHUsS HEOOXOAMMBIX MPAKTUYECKMX HABBIKOB U YMEHHUH IO
nporpaMMe y4eOHOM JUCHUIUIMHBL «XHUMHS», OOECIeUMBalOT IPOBEPKY CHOPMUPOBAHHOCTH
CIIEYIOIUX IJIAHUPYEMbIX PE3yJIbTaTOB: YMEHHUE OOBSCHATH HAOJII0/1aeMOE SIBJICHHE, BBISABIATH €0
IIPUPOAY U CYIHOCTb, IPOBOAUTH U3MEPEHNE BEIUYHNH.

JlabopaTopHbIii ONBIT — BUJ CaMOCTOSITENbHON pabOThl, MpEANoararluil BbITOJHEHUE
XUMHYECKHX OIBITOB JUIs O0jiee IrTyOOKOro yCBOSHHS MaTepHraia, MOoJIydeHHsI OCOZHAHHBIX U MIPOYHBIX
3HAaHWW, OBNAJACHMSI  MNPAKTUYECKMMHM  HaBblkaMu. Bo  Bpemss  11a0OpaTOpHBIX  OIBITOB
COBEPLICHCTBYIOTCSI ~ OKCIIEPUMEHTaJbHbIE yMeHUs UM  HaBblku. OOyuwaromuecss paboTaroT
CaMOCTOSITENIbHO. BhINoHeHNe 1a00paTOpPHOro ONbITA, KaK IPABUIIO0, 3aHUMAET YacTh yPOKa.

JlaGopaTopHbIe ONBITHI MPOBOJAT sl M3yUeHUsT (PU3UUYECKHX U XUMHUECKUX CBOMCTB BEIIECTB,
IUI1 KOHKPETHU3AaLlMM TEOPETUYECKUX IOHATUHM, MOJIY4EeHUs HOBBIX 3HaHMHU. OIBITBI COAepKar
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AJIEMEHThl  UCCIIEJOBaHMs,  AKTUBHU3UPYIOIIME  MBICIUTEIBHYIO  JIEATENBHOCTh  YHalIUXCS.
OOyuaronmecs: 3aKpeIIIOT NOTYYCHHbBIE HABBIKH MM YMEHHS SKCIIEPUMEHTAIBHBIM IyTeM, 000011ast
MOJIYYEHHBIH PEe3yNbTaT, MOTY4Yal0T HABBIKU CAMOCTOSITEIbHON PaOOTHI.

JlaGopaTopHbIe ONBITHI B OTIIMYUE OT MPAKTUYECKUX PabOT 3HAKOMSAT y4yalluxcs ¢ HeOOIbIIUM
KOJMYECTBOM (DaKTOB, COMPOBOXKIAIOT H3JIOKEHHE Y4eOHOTro Marepualia y4uTeleM, CO3JalT Y
o0yJaroImuxcs HariIsagHble MPEICTaBICHUS O CBOWCTBAaX BEIIECTB M XUMHUYECKUX IPOLECCaXx,
npuy4aroT o000maTs Habmogaembie aBieHus. [locie BBHIMOTHEHUS OMBITOB JOJKEH OBITH MPOBENEH
UX aHaJIM3 U clieJIaHa KpaTKas 3aliCh POAETIaHHON padoThI.

IIpakTuyeckasi padboTra — BUJ CaAMOCTOSTEILHON PaOOThI, MOAPA3yMEBAIOIINN BBITIOJIHCHHE
yYalMMHUCS XMMHUYECKUX OIBITOB Ha OIPENEICHHOM YPOKE I0CJIE€ U3yUeHUsl TEMbI WK pa3fielia Kypca
xumun. OHa CrOCOOCTBYET 3aKpPEIJICHUIO MOJYyYEHHBIX 3HAHUN U Pa3BUTHIO YMEHUS MPUMEHSTH 3TU
3HaHUS, a TaKKe (POPMHUPOBAHUIO U YCOBEPIICHCTBOBAHHUIO SKCIIEPUMEHTALHBIX YMEHUH 1 HAaBBIKOB.

OOyyaronuecs 3HaKOMSITCSI C CoJiep>KaHueM paboT M MOPSAKOM HX BBIIOJHEHHS, TTOBTOPSIOT
TEOPETUYECKHI MaTepuall, UMEIOIIMN HENOoCpeJCTBEHHOe OTHomeHue K paborte. Ilpaktuueckyro
paboTy yuamirecs BHITOIHSAIOT CAMOCTOSITENIBHO.

JlaGopaTopHble  ONBITBI W  NPAKTUYECKHE PAOOTHI  BBIMOJHAIOTCA  OOyYarOIIMMUCS
WHIWBUAYAIbHO, B Mapax WIM Tpymnmax He Oonee 4-X dyenmoBeK. Ponb yuuTens 3akitoyaeTcs B
HAOJIOZACHNU 32 TPABWIBHOCTBIO BBIMIOJHEHHUS OIBITOB M MPAaBHJI TEXHUKH O€30MacHOCTH, 3a
MOPSAIKOM Ha paboyeM cTolie, B OKa3aHWU HHIWBUIYyaIbHO-Tu(depeHIpoBaHHoi noMomu. Bo
BpeMsl pabOThl yuyallMecs 3alUChIBAIOT pe3yJbTaTbl OIBITOB, a B KOHIIE YpOKa [eNaroT
COOTBETCTBYIOIIME BBIBOJIBI U 0000IIIEHUSI.

ITpu pa3paboTke 1a0OpaTOPHOrO OMNbITA WM MPAKTUYECKOM PabOTHI yUHUTENH0 HEOOXOIUMO
OTIpEICTTUTh TEMY, COJIepKaHre paboThl U MIaHUPyEeMbIe Pe3yIbTaThl, CHOPMYIUPOBATH 1IETb PAbOTHI,
noo0paTte HEoOXOAMMOE OOOpYZOBAaHHE M PEaKTHUBBI, COCTABUTh HWHCTPYKLHUIO 110 TEXHHUKE
0€30MacHOCTH MpHU MPOBEICHUU JaHHOW pabOThl U MPOAYMaTh ONTUMAIBHBIA MOPSIOK BBHITOIHEHUS
paboTHL.

B koHIle KaxXAoro JaboOpaTOPHOrO OMbITA WM MPAKTHUYECKOH paboThl I1es1eco00pa3Ho
MPEJIOKUTh O0Yy4YarOUIMMCSl BOIPOCHI JUISI CAMOKOHTPOJISI C LENbI0 Pa3BUTHUS PETYJIATUBHBIX
YHUBEPCAJIbHBIX Y4E€OHBIX NEHCTBUH: CAMOKOHTPOJb 3a CTEMEHBIO YCBOEHHsS y4eOHOro MaTepuaa,
YMEHHE CAMOCTOATEIbHO HAaXOJIUTh JONYLIEHHbIE OIIMOKH, HETOYHOCTH, CHOCOOBI YCTpaHEHHUS
oOHapyKUBaeMbIX MPOOEIIOB.

B nponecce BbimoiaHeHMs 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX PAdOT y OOydaroumxcs
(bopMHpYIOTCS CIIEAYIONINE KOMIIETEHINN:

[] yMeHHE caMOCTOSITEIbHO BBINOIHATh YUeOHbIE 3a/1aHNUS;

[] ymeHnue HabII01aTh, SKCIIEPUMEHTHPOBATE;

[] ymeHue paccykaaTh, 00001aTh U KPUTHUECKH MBICITUTD;

[] yMeHHEe caMOCTOSITEIbHO UCKATh OTBETHI HA MHTEPECYIOIINE BOIIPOCHI U JIeJIaTh BHIBO/IBI;

[] yMmMeHHe HCHOJB30BaTh pallMOHAJIBHO pEaKTUBBI M OOOpPYIOBAaHUE B CAMOCTOSTEIHHOU
pa0ore.

OtMetrka «5» 3a 7a00paTOpPHBIA OMBIT WM MPAKTHYECKYI0 pabOTy CTaBUTCS, €CIH
00yJaroImuicsl caMOCTOSITEILHO OINpPENeNUi 1Ieb OMbITa U BBINOJHWI paboTy B MOJHOM O0BEME C
coOII0IcHNEM HEO0OXOAMMOM TMOCeI0BaTEIbHOCTH MPOBEJACHUS OMNbITOB. Bce ombITHl mpoBen B
YCIIOBHAX, 00ECIIEUHUBAIOLINX MTOyYeHHUE PEe3yIbTaTOB M BBIBOJOB C HAaHOOJBIIEH TOUHOCTHIO; HAYYHO
U TPaMOTHO omnucai HaOIoJaeHus U cOPMYIUPOBa BBIBOABI U3 OINbITA, OTBETUJ HA BOMPOCHI AJIs
CaMOKOHTPOJIsI; B MPEJICTABICHHOM OTYETE NMPaBHJILHO M aKKypaTHO BBIMOJIHWII BCE 3aIIMCH, TaOIHIIbI,
PUCYHKH; B XOJie¢ BBIMOJHEHHs] pabOThl MONJEPKUBAI YUCTOTY U MOPSAJOK Ha pabouyeMm MecTe,
HKOHOMHO PacXo0/10BaJl PeaKTUBBI; COOIIOIa MTPaBUiIa TEXHUKU OE€30MTaCHOCTH.

OtMeTKa «4» CTaBHUTCS, €ClU O0yUYarOIIHMIICs BBIMOJIHUI BCe TPEOOBAaHMS K OIIEHKE, HO paboTa
Obula MpOBeJE€HAa HE TOJHOCTBIO, U B ONHMCAHUHM HAOMIONEHWH OO0ydaroluiics chenan HEmoJHBIN
BBIBO/I.

Otmerka «3» CTaBUTCS, €CIM YYallMiCs OMpeAeiu IeNib OMNbITa; paboTy HE MeHee 4eM
HAIOJIOBUHY BBINOJHWI MPAaBUIbHO, B XOJ€ MPOBEACHUS OIbITa JOMYCTHJI OMIMOKH B OMHCAHUU
HaOI0eHNH, (POPMYIMPOBAaHUH BBIBOJIOB, B O(DOPMIIEHUH PAaOOTHI, B COOIOIEHUH MPaBUJI TEXHUKU
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0e30macHOCTH TpHU pabOTe C peakTHBaMH M 00OpyHOBaHMEM, KOTOpas Obula HCIpaBie€HA I10
TpeOOBAHUIO YUUTEII.

OtMeTka «2» CTaBUTCA, €clIM OOYYalOUIMHCS HE CMOT CaMOCTOSITENBHO ONpPENeNIUTh LEeNb
paloThbl, BBINOJIHUTE 00BEM pabOTHl M cHaeNaTh MpaBUIbHBIC BBIBOABL. JlomycTtmn ommbku B
00BsCHEHNH, B 0(DOPMIICHUU PaOOTHI, B COOIIOJICHUH TPABWI TEXHUKH O€30MaCHOCTH MpU paboTe C
BEIIECTBAMH U 000PYJ0BaHUEM, KOTOPHIE HE ObUIN HCIIPABIICHBI UM 10 TPEOOBAHUIO YUUTEIIS.
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TpebdoBanusi kK pa3padoTKe OLEHOYHBIX MATEPUAJIOB
1o yueOHoMy npeamery «Xumus» (8-9 kiaaccnl)

Texymuii KOHTPOJIb YCIEBAEMOCTH — PEryJsipHasi OLICHKA MeIarornuecCKuMu pabOTHUKaMU
00pa30BaTeNbHON OpraHM3alMA  YPOBHS JIOCTIDKEHHUS OOYYAIOIIMMUCS YCTAHOBICHHBIX Ha
OTIpPENICJICHHBIX ATarnax o00pa30BaTEeNIbHOW JEATEIBHOCTH IUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHBIX 00pa30BaTEIbHBIX IPOTPaAMM.

KoHTponb TUIAaHMPYEMBIX pPE3yJIbTaTOB HEOOXOJMMO OCYIIECTBIISATh CUCTEMATHUYECKH,
TOJIBKO TOTAAa OH OyIeT MMEeTh JUarHOCTHYeCKoe M oOydaromiee 3HaueHue. KOHTponb IOMKeH
npeaycMaTpuBaTh HCIOJIb30BAaHHE PAa3HOOOPAa3HBIX METOAOB W (GOPM  MPEeaycMaTpUBATh
MCTIOJIB30BaHNE PA3HOOOPA3HBIX METOAOB U (HOPM, B3aUMHO JOMOIHIIOMUX IpyT apyra. OH MOXeT
OBITh TPEICTABIATh COOOW CTaHAAPTU3MPOBAHHBIC MHUCHMEHHBIC W YCTHBIC PAOOTHI, MPOCKTHI,
XUMHUYECKUH JIUKTAHT, JIaDOpaTOpHBIA ONBIT, NPAKTHUYECKHE padOThl, TBOpYECKHUE pPabOThI,
caMOaHajM3 W CaMOOIICHKY, HAOJIOJCHUsS, WCHBITaHUs (TecThl). lcroib30BaHHE KOMILICKTA
I/I3MepI/ITeJICI7I IMO3BOJIUT IMOJIYYHUTH HanOoJIee TOYHBIE CBCICHHUA O KAYECTBC U O6T)€M€ IIaHUPYCEMBIX
PE3yJIbTATOB YYAIIUXCS 10 XUMHH.

B paMKax y‘I€6HOFO npeamera «XHUMHS» BO3MOKHBI YCTHBIC, IMCbMCHHBIC U ITPAKTUYCCKHEC
METOIbI KOHTPOJISL.

YcTHBIE METOABI KOHTPOJIS

K ycTHBIM MeToAaM KOHTPOJIS MO XUMHUHU OTHOCSTCS ()POHTAIBHBIA U MHIUBUIYaTbHBIN
orpoc.

[Tpu ycTHOM ompoce yduTesb MPOBEpseT U3YUSHHBIH MaTepHal 1Mo TeMe, a UMEHHO 3HaHUs
00yJaronmxcs ¢ yriryoJICHHEM | 3aKperiyieHueM paHee MpOi IEHHOTO.

@OpOHTANBHBIN OMPOC CIIOCOOCTBYET CUCTEMATH3AIMU B 0000IIECHHUIO

3HaHI/II\/'I, PasBUBACT AKTHBHOCTH O6yanOIHHXC$[, HO HC TMpPEACTaBIISICT BO3MOXHOCTHU
KKJOMY y4alleMycs AaTh pa3BepHYTHII OTBET, TaK KaK MOJIpa3yMeBaeT MPOCThie OTBETHI. [laHHBIN
METOJl Ompoca HE JaeT TOJHOTO TPEJACTABICHUS 00 YPOBHE OCTIIKEHUS IUTAHUPYEMBIX
pE3yNbTAaTOB, CJEIOBATENILHO, €ro IeJeco00pa3HO CcouyeTaTh C WHAMBHIYAJIbHBIM OIMPOCOM,
KOTOpI)II\/’I B OTIIMYHUEC OT (1)p0HTaJ'II>HOFO, MO3BOJKCT ydJalllUMCAd CaMOCTOSATCIIBHO BbIpakaTb CBOH
MBICITH.

O} PeKTUBHOCTH METOJ0B YCTHOTO KOHTPOJIS 3aBUCUT OT YMEHMsI YYHUTENs, YETKO
(hopMynHpOBaTh BOMPOCH U OMPEIENATh CTENEeHb UX MPOoOIeMHOCTH. Llenpio ycTHOro orpoca mno
XUMHHU BXOOUT IIPOBEPKA 3HAaHUH OCHOBHEIX ITOHATUH U 3aKOHOB, CUCTEMATUUYCCKUX TCOPECTUICCKUX
3HAHUW, YMEHHE MPUMEHSATh UX s 0OBsACHEHHS ()aKTOB WM HCIONH30BATH MJS WILTIOCTPAINH
HN3YUYCHHBIX TeOpI/Iﬁ, YMCHHA pPacCIio3HaBaTb BCHICCTBA W JCJIAaTb HpOCTGﬁIHHC OIIBITHI, PEIIATh
pacueTHbIe W OKCIIEpUMEHTANIbHBIE 3amaun. [IpoBepsisi 3HaHHS, HYKHO YUYUTHIBATH YMEHHE
ydamuxcsa usjiaraTb Marepual B CHUCTEMC, ACJIaTb BBIBOJBI, BBIACIATE NPUUYUHHO-CIICACTBCHHBLIC
CBSI3H.

Vuurento HeoOxonuMo TpeOOBAaTh OT YYallMXCsl MPAaBUIBHOTO OMUCAHUS XUMHUYECKUX
CBOMCTB BEIIECTB, IMOCIEAOBATEIHLHOCTH W3IOXKEHUs (PAKTHUECKOro Marepuana, UeTKON
(GOpMyIMPOBKU TEOPUN M 3aKOHOB, YMEHHE I0JIb30BAThCS «XUMUYECKUM s3bIKOM». Kpome Toro, ¢
MOMOIIBIO MMCEMEHHBIX PA0OT BBIABISACTCS CTENEHb OBJIAJCHUS yYallUMHUCS MHUCHbMEHHON PEYblo,
yMeHHue paboTaTh ¢ TEKCTOM.

I[ucbMeHHbIe METOAbI KOHTPOJIS
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CamocrosiTeibHAas padoTa — opMa MUCBMEHHOTO KOHTPOJIS MPEIMETHBIX TUIAHUPYEMBIX
PE3yNbTATOB (3HAHHUIA U YMEHUN) 00yUYaIOIIUXCSL.

OcHoBHas 11eJb 3a/1aHui — UKCUPOBAHUE YPOBHS JOCTHKEHHH MIIAHUPYEMBIX PE3YyIbTaTOB
yUanmxcs, TpeaynpekIeHue BOSHUKHOBEHUS MPOOETIOB, KOPPEKTUPOBKH Mpoliecca 00y4eHHUs 10
KOHKPETHOW TEME, KaK IPaBUiO, Ha MOCIEAYIONUX YpOKax Iocie ee u3ydeHus. CaMocToATeNbHas
pabota mpencTaBisieT co00M MepeyeHb BOIPOCOB TEOPETHUECKOTO U MPAKTUISCKOTO XapakTepa, Ha
KOTOpBIe TpeOyeTcs JaTh 000CHOBAaHHBIE OTBETHI.

TecroBble 3aJaHHs MO3BOJISIOT IIPOBEPUTH YCBOEHUE 3HAHUM BJIEMEHTOB COACPKAHUSA,
MPEeyCMOTPEHHBIX (eiepaibHbIM KOMIIOHEHTOM rOCYAapCTBEHHOTO 00pa30BaTebHOTO CTaHIapTa:
OCHOBBI XUMHYECKONM HOMEHKJIATYPbI, XUMUUYECKUE TTOHATHUS, 3aKOHOMEPHOCTH U3MEHEHHUS CBOKCTB
XUMUYECKHUX OJJIEMEHTOB M BEIIECTB 1O rpynnam u nepuojnaMm [lepuoanueckoil cucTeMsl
xumuaeckux 3memeHToB [1. Y. MenaeneeBa, o01ne CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB U JIp.

3ananusi, TpeOyrolIue pa3BEepHYTOr0 OTBETA, MPOBEPSIOT YCBOCHHE TAKUX DJIEMEHTOB, Kak
XMMHYECKHE CBOMCTBA PA3JIMYHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUW, PEAKUUH HOHHOIO
o0OMeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, KOJIMYECTBO BEILECTBA, MOJISPHBINA 00beM,
MOJISIpHAs Macca BELIeCTBa, MacCOBas J0JIs1 PACTBOPEHHOIO BEILIECTBA.

Yuutenb, OLEHUBAsS CaMOCTOSITENbHYIO paboTy, JODKEH YYUTHIBaTh IpyOble U HErpyoObie
OIIUOKH, HEJIOUETHI, IOMYIICHHBIE YUAITUMHUCH.

OtmeTKa «5» CTaBUTCS 3a CAMOCTOSITENbHYIO pPaboOTy, BBIIIOJHEHHYIO IOJHOCTHIO 0€3
OLIMOOK U HEJ0YETOB.

OtMeTKa «4» CTaBUTCA 332 CAMOCTOSITEIILHYIO palOTy, BBINOJIHEHHYIO MOJHOCTHIO, HO MPHU

HAIMYUU B HeW He Oosiee OHON HerpyOoil OomMOKM W OJHOrO HeAo4eTa WM He Oonee ABYX
HEJIOYETOB.

Otmerka «3» CTaBHUTCS, €CITU yJaIIUiiCs MPaBUIILHO BBITIOJIHII HE MEHEE IOJOBUHBI BCEH
paboTel UM gomyctuia He Oosiee OAHON TpyOOil OMIMOKM M OJHOTO HeJo4eTa, He Ooliee OTHOM
rpy0oii u oJHOH HerpyOoii ommnOKH, He OoJiee Tpex HerpyObIX OMMOOK, OAHOM HErpyOOol OMMOKH 1
TpeX HEJAOYETOB, IPU HATMYUU YETHIPEX-TISITU HEAOUYETOB.

OTMeTka «2» CTaBHUTCS, €CJIM YYalIMICS HE BBINOJHWI padOTy WM JOMYCTHUJI TpyObIe
OLIMOKY TP BHITIOTHEHUU.

KonTposbHasi padora — ¢opma NHCbMEHHOTO KOHTPOJIS MPEAMETHBIX IIaHUPYEMBbIX
pe3yabTaToB (3HAHUW M yMeHHH) oOyuaromuxcs. [IpoBOANUTCS ¢ LENbl0 ONpeaesieHUus] KOHEYHOTO
pe3yibTaTa, YMEHHS MPUMEHSATh 3HAHUS JUIS PEIICHUs 3a/1ad ONpEACTICHHOTO THUMA IO JTaHHOMY
paszeny.

[Tpu cocTaBiieHUN KOHTPOJIBHBIX pab0OT HEOOXOAUMO YUECThb CIEYIOIIee:

[] 3a1aum AOKHBI OBITH Pa3HOTO YPOBHS CIIOKHOCTH, YTO MO3BOJIMT MPOBEPUTH, HACKOJIBKO
MIOJTHO yYAITUMHUCS YCBOSH MaTEepHaT;

(] 3a1a4¥ MOBBIIIEHHOTO YPOBHS CII0KHOCTH;

[] pacueTHbIE, KAUECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE 33/1a4l, UMEIOIINE BHICOKUN YPOBEHb
CJIO’KHOCTH.

Pa3paboTky KOHTpOJIbHON pPabOThl HEOOXOAUMO HayaThb C OIpENElIeHHs CTPYKTYphl U
COJIEp>KaHUsl KOHTPOJBHOW pabOThI, KOTOpPBIE JMOKHBI OBITH MPOMHUCAaHBI B CHEIU(PUKALNN
KOHTpOJIbHOU paboThl. B cnierudukanum orodpakaercs ciaeayronias nHGOpMaIus:

] Ha3HaYeHUE KOHTPOJIBHOU paboTHI;

[] XapaKTepUCTHKA CTPYKTYPhI U COJEPKaHUSI KOHTPOJIBHON pabOThI

[] pactipenienieHue 3aaHU KOHTPOJIHHOU PaOOTHI IO YPOBHSIM CIIOKHOCTH;

(] mepeBoj OAJIJIOB B OTMETKY IO MATHOAUTHHOM IIKAJIE;

(] IpOIOIKUTENEHOCTh KOHTPOJIBHOU PadOTHI;

[] 06001IEHHBIH MJIaH BapuaHTa KOHTPOJIbHOU paboTHI;

[] OTBETHI M KPUTEPUH OIEHUBAHUS KOHTPOJIBHOM pabOTHI.

O06001IeHHbIH TUTaH BapraHTa KOHTPOJIBHON pabOThI JOJKEH COAEPkKATh CIAEAYIOIHE OJOKH
uHpOpMaIUu:

[] o6o3HaYeHUE 3a/1aHus B paboTe:
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[] mpoBepsieMBbI€ IIEMEHTHI COAECPKAHUS;

[} KOZbI 2JIEMEHTOB COJECPKAHMUS;

[] KOZBI IPOBEPSIEMBIX YMEHUH;

[] ypOoBEHB CII0)KHOCTH 3a/1aHHUS;

[ MakcMMaJbHBIN Oal 3a BHIIOJIHEHUE 3a1aHUS;

(] mpuMepHO€e BpeMsl BBIIIOJHEHUS 3aaHHUS.

JlnarHocTu4yeckas KOHTPOJIbHasi padoTa, Kak IPaBUJIO, MPOBOJUTCSA B Hayalle U KOHILE
yuebHoro roga. HazHaueHnem AMAarHOCTHYECKOW KOHTPOJIBHOW paboTHI SBISIETCS OICHKAa YPOBHS
JOCTHKEHUS TUIAHUPYEMBIX DPE3yJbTaTOB. 3aJaHMsl HOCAT 00OOLIAIOIIMKA XapakTep, HMO3BOJIT
MOBTOPUTH BaYKHEHIIINE BOMPOCHI Kypca XUMUH. B cnennpukanum AuarnocTu4eckoil KOHTPOIbHOM
paloThI yKa3bIBAIOTCS TaKUE K€ MO3UIUH, KaK U B ClIeLU(pHUKALMKA KOHTPOJIbHBIX PadoOT.

XUMHYeCKHIl JUKTAHT — (GopMa NHCBMEHHOTO KOHTPOJIS IUIAHHUPYEMBIX Ppe3yJIbTaTOB
obyyaromuxcs. [IpoBoauTcs ¢ 1eabl0 TMarHOCTUPOBATh 3HAHUS YYAIIMXCS U OLEHUTh BIIAJCHUE
MMHU HaBBIKOB IIPaBONMCAHUS CHEUUAIBHBIX XUMHUYECKUX TEPMUHOB ISl MPEAYyNPEKICHUS
BO3HUKHOBEHUS MPOOEIIOB U KOPPEKTUPOBKH IpoLiecca 00yueHHUs..

Xumuyeckuit nukTaHT BkiIoudaer 10 3amanuii. Ot yyammxcs TpeOyeTcs BHUMATEIBHO
IPOYUTATh KaXKI0€ 3a/1aHue U MPOAOIKUTH (ppa3y, HAMTH BEPHBIA OTBET U BCTABUTH NPOITYILEHHbIE
CJIOBa B MAaTpPHUIly OTBETOB. 3a BBIIOJHEHHE KaXAOI0 33JaHMs JAaeTcs 1Mo oAHOMY Oamty. bamisl,
IIOJTyYEHHBIE 32 BBINOJIHEHHbIE 3aJlaHMsl, CYMMHUPYIOTCS, CIE€I0BATENbHO, yJalluMCs HE00X0AUMO
BBITIOJIHUTH KaK MOYKHO OOJIbIIIE 33/1aHUi 1 HAOpaTh HANOOJIbIIIEe KOJMYECTBO 0ayuIoB. Bpemenn Ha
KaX/IbIil OTBET OTBOJMTCS MaJlo, IO3TOMY BOIIPOCHI B JUKTAHTE JOJKHBI OBITH CHOPMYINPOBAHBI
YEeTKO U OJIHO3HAYHO.

C nomolupl0 XMMUYECKUX JUKTAaHTOB BO3MOXKHA MPOBEPKA JIMILIL OIpaHUYEHHOH 001acTu
3HAHUN y4yaluxcs, B YaCTHOCTHU:

[] onpeneseHuss XUMUYECKUX SIBJICHUN U IPOLIECCOB;

(] 3HaHus POPMYIUPOBOK 3aKOHOB XUMUH;

[] onpeznesieHus BEJIMYNH U X €AWHHILL

[Ipu pa3paboTKe XMMHUYECKOTO IUKTAaHTA JKEJNATeJIbHO HAdaTh C COCTAaBJICHUS
cneun(uKaluy,  ONpeAessiomell  Ha3HauYeHHe  XMMHUYECKOro  JMKTaHTa,  IPOBEPSIEMBIX
IUTAHUPYEMBIX ~ PE3yJbTaToOB, TIepeBoJ OauioB B OTMETKY MO MSITHOAUIBHOM  IIKaie,
IPOAOIDKUTEIBHOCTh  pabOThl, KOAM(PUKATOP DJIEMEHTOB COJEPXKaHHs U IUIAHUPYEMBIX
pe3ysbTaTOB, OTBEThl M KPUTEPUU OLICHUBAHUS XHUMHUYECKOTO JIMKTAHTA, HCIOIb30BaHHYIO

JUTEPATYPY.
Kozapsl 351eMEHTOB coepKaHUs U KOABI MPOBEPSAEMBIX YMEHHMH IPOIMUCHIBAIOTCS COTJIACHO

KOIU(UKATOPY, KOTOPBIHA SBISETCS CUCTEMAaTU3MPOBAHHBIM MEPEYHEM TMIIAHUPYEMBIX PE3yIbTaTOB
Y DJIEMEHTOB COJIEPIKAHMSI, TJ€ KaXKIOMY OOBEKTY COOTBETCTBYET OINPECICHHBIN KO/,

IIpakTH4Yeckne MeTOABI KOHTPOJIA

K npaktuyeckum MeTogaM KOHTPOJISI OTHOCAT IMPaKTUYECKHEe pabdoThl M J1abopaTOpHBIE
OTIBITHI — (POPMBI KOHTPOJIS, KOTOpPbIE TPEOYIOT OT 00YYAIOLIUXCSl HE TOIBKO HAIWYMSI 3HAHUH, HO U
YMEHHM PUMEHATh 3TU 3HAHUS B HOBBIX CUTYaIUsIX

JlaGopaTopHble OMNBITHI M MpPAaKTUYECKHE pPa0OThl MO XHMMHUHU IpeIHA3HAUYEHBl IS
3aKpEIJICHUS] TEOPETUYECKUX 3HAHUNA W MPUOOpPETeHHs] HEOOXOAUMBIX MPAKTHUYECKUX HaBBIKOB U
YMEHUH 1O TmporpaMme Y4eOHOH AUCHUIUIMHBI  «XHUMHSA», O00ECHeuMBAIOT  MPOBEPKY
C()OPMHUPOBAHHOCTU CJIEAYIONIMX IUIAHUPYEMBIX PE3YyJIbTaTOB: YMEHHE OOBACHATH HAOJIIOJaeMOe
SBJICHUE, BBIABIIATH €TI0 MPUPOLY U CYLTHOCTh, IPOBOJAUTH U3MEPEHHUE BETUYHH.

JlabopaTopHbIi ONBIT — BUJ CaMOCTOSITENIbHON pabOThI, MpEeANoIaraloluil BHITOJIHEHUE
XUMHUYECKHX OIBITOB [yIsi Oojiee TIyOOKOTO YCBOEHHs Marepuaia, IMOJIyYeHHs OCO3HAaHHBIX WU
MPOYHBIX 3HAHUI, OBJAJEHUs MPAKTUUYECKUMM HaBbIKaMu. Bo BpeMs 1abOpaTOpHBIX OMIBITOB
COBEPLICHCTBYIOTCSI  OKCIIEPUMEHTalbHble yMEHUs M HaBblkd. OOyuarommecs paboTaoT
CaMOCTOSITENIbHO. BhINoHeHNe 1a00paTOPHOro ONbITa, KaK IPABUIIO, 3aHUMAET YacTh ypOKa.

JlaGopaTopHble OMNBITHI MPOBOAAT Ui H3y4eHHS (PU3MYECKHX M XUMHYECKHX CBOWCTB
BEIIECTB, A KOHKPETH3alMM TEOPETHUYECKMX IOHATHUI, IMOJIydeHHs HOBBIX 3HaHMHA. ONBITHI
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COJIEPKaT AJIEMEHTHI MCCIIEAOBAHUS, aKTHBU3UPYIOIIUE MBICTUTEILHYIO JESTEIBHOCTh yUaIIHXCSl.
OOyuvaromuecss 3aKpeIUISIFOT IMOJIYYCHHbIC HABBIKU WM YMEHHS DKCIEPHUMEHTAIbHBIM ITyTEM,
0000111ast MOTyYeHHBIN Pe3yJIbTaT, MOJIYYatOT HABBIKK CAMOCTOSITEILHON pabOTHI.

JlabopaTropHble OMBITHI B OTIAMYME OT MPAKTHYECKUX pPabOT 3HAKOMSAT YYaIlIUXCs C
HEOOJIBIIUM KOJUYECTBOM (DaKTOB, COMPOBOKIAIOT M3JIOKEHUE Yy4EeOHOro Marepualia y4UTeNeM,
CO3/IaI0T Y OOYYaIONIUXCsl HATJSIIHBIC TPEACTABICHUS O CBOWCTBAX BEIIECTB W XHUMHYCCKHUX
mpolueccax, npuy4yaroT o0oOuiath HabmIogaemble siBIeHUs. [locie BBIMOIHEHUS ONBITOB JOKEH
OBITh TIPOBEJICH UX aHATN3 U C/IeJIaHa KpaTKasl 3aliCh MPOJICTAHHON paboTHI.

IIpakTHyeckas paGoTa — BUJ CAMOCTOSTENBHON pabOThI, MOAPa3yMEBAOIIUN BBIMOJIHEHHUE
YYalUMHUCS XUMHUYECKUX ONBITOB HA OMPEICICHHOM YPOKE MOCIe M3YYEHHUs TEMbI WIH pa3felia
Kypca xumud. OHa CIOCOOCTBYET 3aKpEIUICHHIO MOJNYyYEHHBIX 3HAHWM M PAa3BUTUIO YMEHHUSA
MPUMEHSITh OTH 3HAHHS, a Takke (OPMUPOBAHUIO U YCOBEPIICHCTBOBAHHUIO 3KCIICPUMEHTAIBHBIX
YMEHHH U HAaBBIKOB.

OOyuaronecss 3HAKOMATCS C COAEp)KaHUEM pabdOT W TOPSAKOM HUX BBIIOJHEHUS,
MOBTOPSIIOT TEOPETHUECKHM MaTepual, HMEIOIIUA HEmoCpPeJACTBEHHOE OTHOIIEeHHE K paboTe.
[TpakTrdeckyto paboTy ydamnyecs BHIIOIHSIIOT CAMOCTOSITEIBHO.

JlabopaTtopHble OMNBITBI W NPaKTHYECKHE pabOThl  BBIMOJIHAIOTCA  O0YYarOIIMMHUCS
WHAUBUAYAJIbHO, B Napax WM rpynnax He Ooisiee 4-Xx yenoBeK. Ponb yuurtens 3akioyaercs B
HAOIOJICHUU 32 TMPABUIBHOCTHIO BBHIMOJIHEHHS OMBITOB M MPAaBHJI TEXHUKH OE30MAaCHOCTH, 3a
MOPSIKOM Ha pabodyeM cToie, B OKa3aHWW WHIAUBHIYAIbHO-IH(EepeHInpoBaHHON moMomu. Bo
BpeMsi palbOThl ydaluecs 3alKChIBAIOT pPE3yJIbTaThl OIBITOB, a B KOHIE YypoKa JAeNaroT
COOTBETCTBYIOIIHME BBIBOIBI M 0000IIICHMS.

[Tpu pa3paboTke 1a0OPaTOPHOIrO OMbITA UM MPAKTUYECKOU PabOThl YUUTEIO0 HEOOXOIMMO
OTIPEICITUTL TEMY, COIEp)KaHue paboOThl M IUIAHHPYEMBIC Pe3yJabTaThl, CHOPMYITHPOBATH IEIh
paboTsl, mo100paTh HEOOXOAUMOE 000PYIOBAaHUE U PEAKTUBLI, COCTABUTh MHCTPYKIIUIO 10 TEXHUKE
0€30MacHOCTH TIPU TPOBEICHWU JIAaHHOW pabdOThl W MPOAYMAaTh ONTUMAIBHBIA IMOPSIOK
BBITIOJTHEHUS paOOTHI.

B konHme kaxmoro nabopaTOPHOrO OMBITA MM MPAKTHYECKOW pabOTHI IIeecoo0pa3Ho
MPEIIOKUTh O0YUYaOIUMCSl BOMPOCHI ISl CAMOKOHTPOJS C UENbI0 Pa3BUTHS PETYISTUBHBIX
VHUBEPCATHHBIX YICOHBIX JCWCTBUN: CAMOKOHTPOJIb 332 CTETICHBIO YCBOCHUS YIeOHOTO MaTepuala,
YMEHHE CaMOCTOSTEIbHO HAXOJIUTh AOMYIIEHHBbIE OMMOKH, HETOUYHOCTH, CIOCOOBI YCTpaHEHUS
00HapyKUBaeMBIX MTPOOETIOB.

B mpotiecce BIMOMHEHUS TaOOPATOPHBIX OMBITOB M MPAKTHUECKUX PadOT y 00ydarommxcs
(hOpMHUPYIOTCS CIETYIONTNE KOMITCTSHITUH:

[] yMeHHEe CaMOCTOSITENILHO BBIMOTHATH YUeOHbIC 3a/IaHUS;

[ ymeHue HaOJI0/1aTh, SKCIIEPUMEHTUPOBATH;

[] ymeHue paccyxaarb, 00001aTh U KPUTUIECKH MBICIIUTD;

[] yMeHHE caMOCTOSITEIbHO UCKATh OTBETHI HA MHTEPECYIOIINE BOIIPOCHI U J€JIaTh BBIBO/IBI;

[] yMeHHe HCIOJIh30BaTh PAIlMOHAIBHO PEAaKTHBBI M 000pYAOBaHHWE B CaMOCTOSTEIbHON
pabore.

OtmeTka «5» 3a 1a0OpaTOPHBIA OMBIT WM MPAKTUYECKYI0 pabOTy CTaBUTCS, €Cld
00YyYaroIIUICS CaMOCTOSATEIBHO OMPEACIIII IIeTTh OTBITa U BBITOIHIII pabOTy B IMOJHOM 00BEME C
coOMIoIcHneM HEOOXOIAMMOM IMOCIEeOBaTeIbHOCTH TPOBEACHUS OMBITOB. Bce OMBITHI MpoBen B
YCIIOBUSAX, OOCCIICUMBAIONINX TIOJYYCHHE PE3yJIbTaTOB W BBHIBOJOB C HAWOOJBINECH TOYHOCTHIO;
HAyYHO M TPAMOTHO OMHUCall HaONMIOIEHUs W CHOPMYIUPOBAN BHIBOJLI M3 OIbBITa, OTBETHJ Ha
BOIIPOCHI JUUISI CAMOKOHTPOJIS; B MPEACTABICHHOM OTYETE MPABUIBLHO M aKKYPaTHO BBITIOJHUI BCE
3amucy, TaOJIHIbl, PUCYHKHU; B XOJIe BBIMOTHEHUS PabOThl MOAACPKUBAIT YHCTOTY U MOPSAOK Ha
paboueM MecTe, PJKOHOMHO PacX0J/I0BaJl PEaKTUBHI; COOJI01alT TIpaBUiIa TEXHUKH O€30MacHOCTH.

OtmeTka «4» CTaBUTCS, €CIU OOYYarOIIMIICS BBIMIONHUI BCE TPeOOBaHHUS K OIIEHKE, HO
pabota Obla MpoOBeAeHA HE IMOJHOCTHIO, W B OMHCAHWUM HAOMIONCHUN OOyJaroIIuiics caenai
HEMOJIHBIN BBIBOJI.

OtmeTKa «3» CTaBUTCS, €CIIM YYalUICs ONpeAenaul Leidb OIbITa; paboTy HE MEHee ueM
HAIOJIOBUHY BBIMOJIHIII MPABUILHO; B XOJ€ MPOBEICHUS OMbITa JOMYCTHJI OMIMOKHA B OMHCAHHUH
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HaOmoneHni, (HOpMyIMpPOBaHMM BBIBOAOB, B OQOpPMIICHHMH pPabOThl, B COOJIOACHUU TPaBUII
TEXHUKH OE30MacCHOCTH MpH padoTe C peakTHBAaMHU U 00OpYJOBaHUEM, KOTOpas Oblia MCHpaBJcHA
10 TPeOOBAHUIO YUUTEIS.

OTmeTka «2» CTaBHUTCS, €CIM OOYYarOIIMUCS HE CMOT CaMOCTOSTENIHO OMPEAETHTDH IIeNb
paboThI, BBHIMOJHUTE O0BEM pPa0OOTHI M CHAENaTh IMPaBWIbHBIE BHIBOABI. JlomycThmin omuOKu B
00BsICHEHUH, B 0()OpMIIEHUH pabOTHI, B COOJIIOJICHUN MTPABUII TEXHUKH 0€30IIacCHOCTH MpU paboTe C
BEILIECTBaMH U 000pPYyI0BaHUEM, KOTOPbIE HE OBUIN MCIIPABICHBI UM IO TPEOOBAHHUIO YUUTEIIS.
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