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AnanTupoBaHHas pabodyas mporpamma Mo XMMHHU pa3padboTaHa ¢ yu€ToM (eaepabHbIX TOCYAapCTBEHHBIX
00pa30BaTeNIbHBIX CTAHIAPTOB OOIIEro 0Opa3oBaHus, Ha OCHOBAHHWH aJalTHPOBAHHOW OCHOBHOMN
obmeodpazoBarensHON Tporpammbl MBOY «Kotenbekas COIL» 0CHOBHOTO 0O0IIIero ypoBHst 00pa30BaHUsI IS
obyugatoruxcst ¢ OB3 ( 3[1P) 1 B cooTBeTCTBHU ¢ 0cOOBIMU 00pazoBaTenbHbIMU oTpeOHOCTsIMU JTuT] ¢ OB3 3I1P.
Aodanmuposannas pabouas npoepamma no Xumuu npeonasHayera 0. ooyuarouuxcsa 8-9 Knaccos , KOTopbie
MPOXOIAT 0OyYCHHE COBMECTHO ¢ 00yUJarONUMUCs 10 0011e00pa3oBaTesIbHOM MporpaMme (
MHTETPUPOBAHHOE 00y4eHHne) . ITO mporpamMMa, alallTUPOBAHHAS JITsl 0OYUEHHSI JIUIT C 3aEePIKKOM
ncuxuueckoro passutus (nanee 3I1P) ¢ yu€tom ocoOeHHOCTEH UX MCUX0(DHU3NIECKOTO Pa3BUTHS,
WHIUBUAYAITBHBIX BO3MOXXHOCTEH U TP HEOOXOJMMOCTH 00SCIICUNBAOIAsT KOPPEKIIUIO HAPYIICHHIA
Pa3BHUTHS U CONMATHHYIO QIANTANI0 YKa3aHHBIX JIHII.

[Tonsarue «3adepoicka ncuxuueckoeo passumusy (311P) ynotpebmnsiercs Mo OTHOIICHUIO K JIETSIM C
MUHUMAJIBHBIMU OPTaHWUYECKUMU WA () YHKITHOHATHHBIMU TTOBPEXKACHUSMH IIEHTPATLHOW HEPBHOM
CUCTEMBI, a TAK)KE JJTUTEITFHO HAXO/ISAIIUMCS B YCIIOBHSIX COIMATBHON JATPUBAIUU. J{JIsT HUX XapaKTepHBI
HE3PENI0CTh SMOIMOHAILHO-BOJIEBOM Cephl U HEOPA3BUTHE MO3HABATEIHHON IEATEIFHOCTH, YTO JICIAeT
HEBO3MOYKHELIM OBJIaJIEHUE B NOJHOM 00BEME IPOrPaMMOM MacCOBOM MIKOIRI, OOLINM IS 1eETEW JaHHOM
KaTerOpUH SBJISIOTCS HEJOCTATOYHOCTH BHUMAHUS, TUTICPAKTHBHOCTD, CHIDKEHUE TIAMSTH, 3aMeIJICHHBIN
TEMIT MBICITUTEIIBHOH JICATEIbHOCTH, TPYTHOCTH PETYIISAIUN MTOBEACHHUS., HEAOCTATOYHAS BRIPAKECHHOCTh
M03HaBaTeIbHBIX HHTEpecOoB. Onucanue ocodenHocteil obyuaromuxcs ¢ [P umeercs 8 AOOIT OOO 3I1P.

CtuMynsus AesITeTbHOCTH ITUX JeTeH, OKa3aHWEe UM CBOCBPEMEHHOU ITOMOIIU TIO3BOJISIECT BBIICIHUTD Y
HUX 30HY Omkaiimero pa3sutus. [loatomy netu ¢ 3I1P, npu co3ganuu UM onpeaeneHHbIX
00pa3zoBaTeNbHBIX YCIOBUH, CHOCOOHBI OBJIAJIETh TPOTPAMMOI OCHOBHOM 00111€00pa30BaTEIHbHOMN IIIKOJIBI U B
OOJIBIITMHCTBE CITy4aeB MPOJOIKUTE 00pa30BaHHE.

AJantanus nporpamMmMmel ocymiectBisiercsa ¢ yuétom pekomenganuii [IMIIK u Bkirouaer cnenyroniye
HaIpaBJIEHUsI JeSITEeNbHOCTH: aHAIIU3 U TOJ00p COAEP KaHUS; U3MEHEHHE CTPYKTYPhI M BpEMEHHBIX PaMOK;
UCIOJIb30BaHME Pa3HbIX (HOPM, METOJ0B U MPUEMOB OpraHU3AUU YUEOHOU AeATEeIbHOCTH.

W3ydeHue nporpaMMHOT0 MaTepuania J0JHKHO 00eCeYUTh HE TOJbKO YCBOSCHUE ONPEIEACHHbBIX
IPEAMETHBIX 3HAHUN, YMEHUW U HABBIKOB, HO ¥ (JOPMUPOBAHUE anmxcs NpUEeMOB YMCTBEHHOU
JEeSTeIbHOCTH, HEOOXOIMMBIX Il KOPPEKLHUU HEJOCTATKOB Pa3BUTHS IETEH, UCIIBITHIBAIOIINX TPYIHOCTH B
nporiecce 00y4eHusl.

[Iporpamma , coxpansisi 00s3aTeNIbHBII MUHUMYM COJIEpKaHUs, OTJINYAeTCsl cBOeoOpa3ueM,
MpelyCMaTPUBAOIIUM KOPPEKIIMOHHYIO HAIPABJICHHOCTh 00ydYeHusl. TeMbl, KOTOpbIE SIBISIFOTCS
HauboJee CIOKHBIMU JIJIsl YCBOSHUS, MOTYT U3y4aThCsl B 03HAKOMUTEIILHOM TOPSIKE, T.€. HE SBIISIOTCA
00s3aTeNbHBIMU IS YCBOCHUSA ydaliuMucs. Psii Tem, n3ydaeMbIX 03HAKOMUTEIBHO HA HAYaJIbHBIX 3Tarax
oOyueHus mpeaIMeTy, CTaHyT 00s3aTeTbHBIMY JUISI U3YYEHHSI B CTApIIUX Kiaccax. Takod MoaXo ] MO3BOJIHT
o0ecrnevynTh YCBOCHUE yYaIlUMHUCS 110 OKOHYaHUH OCHOBHOM IIKOJIBI 0053aTEIbHOTO MHHUMYMa COJepKaHUS
€CTECTBEHHO-HAYYHOTO (XUMHUYECKOT0) 00pa30BaHus.

Jlnia ycuneHus: KOppeKIHOHHO-Pa3BUBAIOIIEH HAMPABICHHOCTH B MPOTPaMMy BKIFOYEHBI CAMOCTOSTEIIbHbBIE
HAOIOICHUS U MPEAMETHO-TIPAKTHYECKas JeSITeIbHOCTD YUaAIINXCsl, HATJIAJHO-UJUTIOCTPATUBHBINA MaTepua,
a TaKke pa3HOOOpa3HbIe 3a/1aHus TpauIecKoro xapakrepa.

Haubonee npuemaeMbIMU MeTOIAMH B IIPAKTUYECKON paboTe yuuTens ¢ ydamumucs, umeronumu OB3,
SIBJIIOTCS] OOBSICHUTETbHO-UJLTIOCTPATUBHBIN, TMYHOCTHO-OPUEHTUPOBAHHBIHN, PEMTPOYKTUBHBIH,

YaCTUYHO TMOUCKOBBIH, KOMMYHUKATUBHBINA, WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIH, UTPOBBIX
TEXHOJIOTUH; METOJIbI KOHTPOJIS, CAMOKOHTPOJISI U B3aUMOKOHTPOJIS.

[IporpaMmMma mpemycMaTpuBaeT MPOYHOE YCBOCHHUE MaTepuana, Uil Yero 3HaYuTeIbHOE MECTO B Hel
OTBOJUTCS MOBTOPEHUIO. [Ji1 MOBTOPEHHs B HaUale U KOHIIE T'0/Ia B KaXK/IOM KJIacce BBIACTSIOTCS
CHelHalbHbIe Yachl. YUUTEIh UCTOIb3YeT UX, YUUTHIBAS KOHKPETHBIE YCIOBHS npenoaaBanus. CoriacHo
TpeOOBaHUSAM CTaHAPTA MPH U3YYCHUU XUMHH OCYIIECTBIISIFOTCS CIEAYIONIUE 6U0bl KOHMPOA 3HAHUIL.
BXO/ISIIIUHN, TPOMEXKYTOUHBIH, HTOTOBBIM KOHTPOIIb. Bxodsawuii Konmpo.ib TPOBOJUTCS B Havaje yueOHOTO
roJia ¥ pacCuuTaH Ha IOBTOPEHUE TEM, MMPOUIEHHBIX B IPEABIAYIIEM Kiacce. [Ipomedcymounsiii KOHMPOIb
MIPOBOJUTCSI 0 OKOHYAHUH U3YYEHHUS TEM U TI0 YETBEPTSIM: YeTBEPTHASI OLIEHKA . Mmo2osbiii KOHmMpoib
SABIIIETCS 00s3aTeNbHBIM. B KOHIIE y4eOHOTO T0/[a BRICTABIISIFOTCSI HTOTOBBIE TOJIOBBIE OLIEHKH HA OCHOBAaHHUH
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YETBEPTHBIX OLIEHOK, B cOOTBETCTBUU C [lonoxkeHneM o cpennen3BenieHHoN otmeTke B MBOVY «Kotenbckas
COLI». @opmbt KOHmMPOAA: TECTHI, 3a4EThI, KOHTPOJIbHBIE PAa0OTHI, CEMHHAPHI, KOH(PEPEHIINH, 3aIIUTa
IIPOEKTOB, 3K3aMEHbI, KOMILJIEKCHAs IIPOBEPOYHas padoTa.
Koppexnuonnas padora
W3yyeHne nporpaMMHOTO MaTepralia J0JDKHO 00ECIIeUnTh HE TOJIBKO YCBOSHHE OTPEACICHHBIX 3HAHUH,
YMEHHUH ¥ HaBBIKOB, HO TaKke ()OPMHPOBAHUE PHEMOB YMCTBEHHO JESITEILHOCTH, HEOOXOIUMBIX TS
KOPPEKLMH HEJOCTATKOB PAa3BUTHSI YHALTUXCSl, UCIIBITHIBAIOLINX TPYIHOCTH B 00YUEHHUH.

YuuThiBasi ICUXOJOTUYECKUE 0COOCHHOCTH 1 BO3MOXHOCTH nerei ¢ 311P, nenecoobpazno naBarth
MaTepHuasl HeOOJIBIIUMU JI03aMH, C TIOCTETIEHHBIM €r0 YCII0)KHEHUEM, YBEITHYUBAs KOJTUIECTBO
TPEHUPOBOUHBIX YIIPAKHEHUH, BKIIIOYas €KE€JHEBHO MaTepHall Il HOBTOPEHUS U CAMOCTOSITENIbHBIX PadoT.

Opranudeckoe eAMHCTBO MPAKTUYECKON U MBICIUTEIBHOMN AEATEIbHOCTH YUAIIUXCSl HA YPOKax
CIOCOOCTBYET MPOYHOMY U CO3HATEIbHOMY YCBOCHUIO OCHOBHBIX 3HAHUUN M YMEHUU.

B nepron upe3BpIUaliHbIX CUTYyalui, TOTOJAHBIX YCIOBUM, BBEICHUS KapAHTHHHBIX MEPOIIPUATHN TI0
3abosieBaemocTH rpumnnom, OPBU u npyrumu nHQeKnoHHbIMY 3a0051€BaHUSIMH, 00pa30BaTeNIbHBIN Mpoliecc
10 JaHHOMY Y4eOHOMY IPEeIMETY OCYLIECTBIISIETCS C UCIOJIB30BAaHUEM IMCTAHIIMOHHBIX TEXHOJIOTUH,
«QIEKTPOHHBIX JHEBHUKOBY, COLMAIBHBIX CETEN U IPYTUX (POpM.

1.IIVIAHUPYEMBIE PE3VYJIbTATDBI

[Tpu M3y4eHNN XUMHH B OCHOBHOH IIIKOJIE 00CCIICYNBACTCS JIOCTIDKCHUE JIMYHOCTHBIX,
MeTanpeIMeTHBIX U MPeIMEeTHBIX Pe3yabTaTOB.

Jluunocmmuwie:

B IICHHOCTHO-OPUEHTAIIMOHHOM chepe — TyBCTBO FOPJOCTH 33 POCCUMCKYI0O XUMHUECKYIO HAYKY, TYMaHHU3M,
OTHOIIIEHUE K TPYIY, LEJICyCTPEMIICHHOCTH;

(dhopmMupoBaHHE IICHHOCTH 3JI0POBOTO M 0€30MMacHOT0 00pa3a >KM3HH; YCBOSHUE MTPaBUJI MHAUBUIYATLHOTO U
KOJIJIEKTUBHOTO 0€301TacCHOTO MOBEICHUS B UPE3BBIYANHBIX CUTYAILMX, YTPOKAIOITUX KU3HU U
37I0pOBBIO JIIOJIEH;

B TPYZI0BOH c(hepe — TrOTOBHOCTh K OCO3HAHHOMY BBIOOPY AaJIbHEHIIICH 00pa30BaTEIbHON TPACKTOPHH;

B IMO3HABATEIHLHOM (KOTHUTUBHOW, HHTEIUICKTYaIbHOM) chepe — yMEHHE YIpaBisATh CBOCH MO3HABATEIbHON
JIEITEILHOCTEIO.

(hopMUpOBaHNE OCHOB IKOJIOTHYECKOHN KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIIICHHSI, PA3BUTHE OIBITA YKOJIOTMYECKH OPUEHTUPOBAHHOM peIeKCHBHO -
OIICHOYHOM M MPAKTUYCCKON JIeATETLHOCTH B )KM3HCHHBIX CUTYAITUAX;

Memanpeomemmubvie:

YMEHHE CaMOCTOSTEIBHO ONPEAETSATh LeNIU CBOET0 00yUeHus1, CTaBUTh U (POPMYIUPOBATH i CeOsl HOBBIE
3a/1auM B yu€0e M MO3HaBaTeNbHOM e TEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOECH IO~
3HABATEILHOM IEeITEIbHOCTH;

YMEHHE CaMOCTOSTENbHO TUIAHUPOBATH MYTH JOCTUKEHHUS 1IeJIed, B TOM YKCJIe allbTEPHATUBHBIE, 0CO3HAHHO
BbIOMpaTh Hanboee F3(pEeKTUBHBIE CIIOCOOBI pElIeHUs YYeOHBIX U MTO3HABATEIbHBIX 33/1aY;

YMEHHE COOTHOCUTh CBOM JICUCTBUS C TUIAHUPYEMBIMH PE3yIbTaTaMU, OCYILIECTBIISATH KOHTPOJIb CBOCH
JeSITEILHOCTH B MPOLIECCe JOCTHKEHUS pe3yIbTara, ONpeeiaTh CIOCOObI AeWCTBUI B paMKax
MPeI0KEHHBIX YCIOBUMA U TpeOOBaHMIA, KOPPEKTUPOBATHCBOU JCUCTBUS B COOTBETCTBUU C
W3MEHSIOLIEUCS CUTYaLUE;

YMEHHE OIEHUBATh MPABUIHHOCTH BBIMOJTHEHHS y4eOHOU 3a1a4i, COOCTBEHHBIE BOBMOYKHOCTH €€ pelleHus;

BIIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOIICHKH, TPUHSITHSI PEIICHHUI U OCYIIECTBICHHSI 0CO3HAHHOTO
BbIOOpPA B YUeOHOH J€ITENbHOCTH;

YMEHHE ONIPEIENATh MOHATHS, CO3/]aBaTh 0000IIeHNs, yCTaHABINBATh aHAIOTUH, KJIaCCU(PUIIMPOBATh,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTaccU(DUKAIIMK, YCTAaHABIMBATH PUYUHHO-
CIIEJICTBEHHBIC CBS3H, CTPOUTH JIOTHUECKOE PACCYXKACHUE U JeNaTh BBIBO/IBI,

YMEHHE CO3/1aBaTh, MPUMEHSTH U IPEOOPa30BhIBATH 3HAKH U CUMBOJIBI, MOJIENIA U CXEMBI [Tl PEIICHHS
y4eOHBIX U MMO3HABATEIBHBIX 33/1aY;

YMEHHE OPraHU30BBIBATh YUEOHOE COTPYTHUYECTBO U COBMECTHYIO JICATEILHOCTD C YUUTENIEM U



CBEPCTHHKAMM; padOTaTh HMHINBUAYAIHHO U B IPYIINE: HAXOIUTH 00IIee pelIeHHEe U pa3peniaThb
KOH(QJIMKTBI HA OCHOBE COTJIACOBAHUS TMO3UIUHA U y4€Ta HHTEPECOB; POPMYIUPOBATH,
apryMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHE;

YMEHHE OCO3HAHHO UCIOJIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUU C 3a/1a4€i KOMMYHUMKALUH JIJIs
BBIPAKCHHUSI CBOUX YYBCTB, MBICIICH U IOTPEOHOCTE; TUIAHUPOBAHUS U PETYIISIIUN CBOCH JIeSTEIb-
HOCTH; BJIQJICHUE YCTHOM U IMCbMEHHOM PEYbI0, MOHOJIOIMYECKON KOHTEKCTHOU PeYblo;

(dbopmMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHMS WH(OPMAIIHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

(dbopmMupoBaHHE U pa3BUTHE HKOJIOTHIECKOTO MBIIUICHHS, YMEHHUE IPUMEHSTD €ro B M03HABATEIHHOM,
KOMMYHUKaTUBHOM.

Ilpeomemmuvie:

1.B no3unaBarensHO# cdepe:

JIaBaTh OTPENIEICHUS] N3yICHHBIX MTOHATHHA

OTIHCATh IEMOHCTPAIIMOHHBIE U CAMOCTOSTEIIEHO NMPOBECHHBIE XUMUYECKHE IKCTIEPUMEHTHI;

OTIMCBIBATH M PA3INYaTh U3yUCHHBIE KIIACCHl HEOPTAaHWMYECKUX COEIMHEHH, IPOCTHIE U CIIOKHBIE BEIIECTBA,
XAMUYECKUE PEaKInH;

KJIaccu(UIMpOBaTh U3yUYeHHBIE OOBEKTHI U SBICHUS;

JIeTIaTh BBIBOJIBI M YMO3AKITIOUCHHUST U3 HAOIFOICHHUH, N3y4EeHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA BEIIECTB.

CTPYKTYpHUPOBATh U3YYCHHBI MaTeprall 1 XUMHUYECKYIO0 HHPOPMAIIHIO, TIOTYUYEHHYIO U3 APYTUX HCTOUHUKOB;

MOJENUPOBATh CTPOCHHE aTOMOB JIEMEHTOB 1-3 1MeproJI0B, CTPOEHUE MPOCTHIX MOJIEKYII,;

2.B IIEHHOCTHO — OpPHUEHTAIMOHHOH cdepe:

aHaAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS JJIsl OKpYXKAIOUIei cpebl ObITOBON U IPOU3BOACTBEHHOM
NeSITEIbHOCTH YeJIOBEKa.

3. B tpynoBoii chepe:

MPOBOJUTH XUMUYECKHUM SKCIIEPUMEHT;

4. B cdepe 6e30macHOCTH KUZHEACSITEILHOCTH  OKa3bIBaTh MEPBYIO MOMOIIb TPH OTPABJICHUAX, 0KOTaX U
JPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 000pYI0BAaHUEM

B xozae m3yuenus xumMun 00yJaroniuecss IpuoOPETyT OMBIT MPOSKTHON JAEATEIHPHOCTH KaK 0c000# (hopMbI
yueOHOM paboThl, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSITEIbHOCTH, MHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBILICHUIO MOTUBALIUU U Y3PPEKTUBHOCTH YUEOHOU AESITETbHOCTH; B X0OJI€
pealin3aliy UCXOTHOTO 3aMbICiIa Ha IPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM BbIOUpATh aJIeKBATHBIE
CTOsIIIEH 3a7jaue CpeCTBa, MPUHUMATh PEIICHHUs, B TOM YHCIIe U B CUTyallUsaX HeomnpeaeaeHHocTu. OHu
MOJIy4aT BO3MOKHOCTb Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PEIICHUH, K
MMOUCKY HECTaHIAPTHBIX PEIICHUN, MOUCKY U OCYILECTBICHUIO HauOoJIee MPUEMIIEMOTO PEIICHUSI.

BbIyCKHUK Hay4uTCH:
- OnuceiBath CBOMCTBa TBEPJBIX, JKUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX
CYIIECTBEHHbBIE TPU3HAKHU.

- HaspiBaTh XxuMHuuecKue 3J1eMEHTHI.

- Omnpenenars cocTaB BEIIECTB MO UX GopmyrnaMm.

- Omnpenenars BaleHTHOCTh aTOMa 3JIEMEHTA B COCTMHEHUSIX.

- OmnpenensaTb TUI XUMUUECKUX PEaKLUH.

- Ha3piBaTh Npu3HAKK U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEaKIUil.

- BbIsSBIATE IPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKAHUN XUMHUUYECKON PEaKIMU MPH BBIOJTHEHUN

XUMUYECKOTO OIIBITA.

- CoctaBnsaTb GpopMysbl OMHAPHBIX COSAMHEHUH.

- CocTaBnsTh ypaBHEHUS XUMUYECKUX pEaKIUil.

- Cobmnronath npaBuia 6e30nacHoi paboThI P MPOBEJECHUH OIIBITOB.

- ITonp3oBaThes 1a00paTOPHBIM 000PYIOBAHUEM H MTOCYIOH.

- BbIUNCIATE OTHOCHTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO

XMMHUYECKOTO 3IeMEeHTa 10 (GopMyIie COSMHEHUSI.
- BbIuucnare Koau4ecTBO, 00bEM HIIM MAcCy BEIIEeCTBa 10 KOJUYECTBY, 00bEMY, Macce peareHToB
WIN MPOAYKTOB PEAKIIHH.



- Xapaktepu3oBaTth (U3NUYECKHE M XHMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB . KHCIOpOJa U
BOJIOPOJA.
- [Tomy4ats,coOMpaTh KUCIOPOIUBOIOPOI.
- Pacrnio3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEIIECTBA :KUCIOPOI, BOAOPOI.
- BrIuncisate MaccoByrO J0JII0 pACTBOPEHHOTO BELIECTBA B PACTBOPE.
- IIpuroToBIATE paCTBOPHI € ONPEAECICHHOW MaCCOBOM J10JIEW PAaCTBOPEHHOIO BEIIECTBA.
- HazbiBaTh coeluHEeHUs U3yYEHHBIX KJIACCOB HEOPTraHUUYECKUX BEILIECTB.
XapakTepu3oBaTh ¢dusnveckne H XUMHYECKHE  CBOWCTBa OCHOBHBIX KJIaCCOB
HEOPTaHWYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUH, COJIEH.
- Onpenenars NpUHAAIEKHOCTh BELIECTB K ONPE/IETIEHHOMY KJIACCy COEIMHEHUM.
- CoctaBnsaTh GopMysbl HEOPTaHHUECKUX COCTMHEHUH M3yYeHHBIX KJIACCOB.
- [IpoBouTh OTBITHl, MOATBEPXKJAIOLINE XHUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB.
- Pacrio3HaBaTh OIBITHBIM IIyT€M pacTBOPHI KHUCIOT M IIEJoYed MO0 H3MEHEHHIO OKpPACKH
MUHUKATOpA.
- XapakTepu3oBaTh B3aUMOCBSI3b MEX/y KJlIacCa MUHEOPTaHUYECKUX COEAMHEHUN.
- OObsACHATh (U3MUECKUI CMBbICIa aTOMHOTO(IIOPSJKOBOTO) HOMEpPAa XMMHUYECKOTO DJJIEMEHTa,
HOMEPOB T'PYIIIBI U ITepuoia B nepuoandeckon cucreme .M. Menneneesa.
- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeeaX MajblX
MEPUOJIOB U TJIaBHBIX MOATPYIIIL.
- XapakTepu3oBaTbXUMUUeCKHed1eMeHThI(TIepBbIX2(0)Ha0CHOBENXITOI0KEHUABIIEPUOUUECKONCUCTE
Me JI.M.MenzeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB.
- CocTaBIsTh CXEMBI CTPOSHHSI aTOMOB TepBBIX 20 AIIEMEHTOB IMTEPHOANYECKON
cucteMbl/[.11.Menaeneena.
OHpCIICJIHTB BHU]J XUMHUYECKOM CBSI3H B HCOPraHUYCCKUX COCANHCHHUAX.
PaCKpBIBaTB CMBICITT TIOHATHH «HMOH», «KATHOH)), «aHHUOH, OIICKTPOIUTED?,
«KHEDJICKTPOJIUTED?, (OIICKTPOJIUTHICCKAA Jqucconuanusgay, «OKHUCIUTCIIb), «CTCIICHb
OKHCIICHHUD) «BOCCTAHOBUTCIIB)), KOKHUCICHHUEC)), KBOCCTAHOBJICHHC)).
- Omnpenenars creneHb OKMCIECHUS aTOMa DJIEMEHTA B COCIMHEHUU.
- CocTaBnsaTh ypaBHEHUS JIEKTPOTUTUUECCKON JUCCOIUALIMU KUCIIOT, IIET0Y€EH, COJICH.
- OOBACHATH CYHIHOCTh IPOLIECCA NIEKTPOIUTUUECKON TUCCOLMALINN PeaKIMii HOHHOTO 0OMeHa.
- CocTaBiATh MOJIHBIE M COKPAIIEHHbIE HOHHBIE YPABHEHUS peakMi oOMeHa.
- OmnpenensiTb BO3MOKHOCTb IPOTEKAHUS peaKil HOHHOro 0OMeHa.
- IIpoBoauTh peakuuu, MOATBEPKAAOIINE KAYECTBEHHBIM COCTAB Pa3JIMYHbIX BELIECTB.
- Onpenenars OKACIUTENb U BOCCTAHOBUTEII.
- CocraBisTh ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH.
- KnaccugunupoBaTb XMMHYECKHE PEAKLIUHU IO PA3IMYHBIM IPU3HAKAM.
- XapakTepu30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMM HEMETAJUIOB.
- XapakTepu30oBaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMM METAJLIIOB.
- HazpiBath opranuyeckue BeliecTBa 1o uX (opMmysie: MeTaH, 3TaH, OSTWIEH, METaHol,
9TaHOJI,IJIMLEPUH, YKCYCHasi KMCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApPUHOBAsl KHUCJIOTA, OJIEMHOBAs
KHCIIOTa, TIIF0K03a, 0eNoK (TepBUYHAs CTPYKTYpa).

2. Conep:xkanue

OCHOBHOE COJAEPKAHUE YYEBHOI'O KYPCA «XUMMUSD»

Hns oemeii ¢ 3IIP npu uzyuenuu yuebHo20 Kypca XumMuu Cmagsames me Jice yuebHo- 60CHUMAamenbHble Yeau,. Ymo u 8
Maccosotl 0oujeobpasosamenvholi wikone. OOHaKo 0CoOEHHOCMU NCUXUYECKO20 pA36UMUsL 0emell YKA3aHHOU
Kamezopuu, npexcoe 6ce20 HedOCMAMOYHASL CHOPMUPOBAHHOCHb MbICIUMENbHBIX Onepayull, 00yCiasIueam
OOnOIHUMENbHbIE KOPPEKYUOHHBIE 3a0aUll, HANPAGIEHHbIE HA PA3GUMUE MbICIUMETbHOU U Ppeyegol
desamenbHoCmU, Ha NosbluleHUe NOZHABAMENbHOU AKMUBHOCIU 0emel, HA CO30aHue YCA08Ull Ol OCMbICTICHUS
8bINOAHAEMOU Y4eOHOU pabombl. B cesa3u ¢ 0coOOeHHOCMAMU NOGedeHUs U 0eSMENbHOCIU IMUX YHAUWUXCS
(pacmopmodicenHoCs, HeoP2aHU308AHHOCTD) HEOOXOOUM CIMPOICAUUUL KOHMPOTb 3a COONIOO0EHUEM NPAGILT
MeXHUKU 6e30nacHOCmu npu NPo8eodeHUU 1aO0pamopHbIX ONbIMOE 8 XUMUYECKOM KaOuHeme, 80 6pems.
IKCKYPCULL HA XUMUYECKUe NPeOnpUsmus.



Bonvuoe 3nauenue ons norHoyenHo2o yceoenus yueoHo20 Mamepuaid no Xumuy npuoopemaem onopa Ha
MedcnpeomMemuble C8s3U 0NPOCO8, UYUAEMBIX 8 OUHHOM KYpce, ¢ MAaKumMu y4eOHbIMU NpeoMemamu, KaxK
eeozpagus, usuka, buoroeus. I1o36onsaa paccmampusams 0OUH U MOM Jice Y4eOHbIL MAMEPUA C PA3HBIX
MOYeK 3PEHUsl, MENCNPEOMEeMHble CEA3U CNOCOOCMBYIOM €20 JIYHUleMy OCMbICIEeHUI0, Dolee NPOUHOMY
3aKpenienuio NOIY4eHHbIX 3HAHUL U npakmuyeckux ymenutl. Ilpu nodzomoeke K ypoxam yuumeind 00AHCeH
npedycmompems (OpMUposanue y yuauuxcs yMenull aHatu3uposams, CpagHueamy, 00600uams usyyaemviil
Mamepuai, nIaHUPOBAMbRPEOCOSUYI0 pabomy, 0CYWeCmaasinG CAMOKOHMpPoas. Heobxooumo nocmosanmo
Cedumsb 3a NPAUILHOCHbIO PEYe8020 OOPMIEHUS BbICKA3bIBAHUN YHAUUXCSL.

Tpyonocmu, ucnvimviéaemvie oemvmu ¢ 3IIP npu uzyyenuu xumuu, 00ycro8uIU HEKOMOpble USMEHEHUsl, KOMOopble
BHeCeHbl 8 NPOZPAMMY 00We0OPA308aAMENbHOL WKObL: 8bI0EIEHO OONOTHUMENbHOe 8peMsl OJisl U3YYeHUs
Hauboee 8aiCHbIX BONPOCO8, NOGMOPEHUS NPOUOEHHO20 MAMEPUANQ, OMPAOOMKU HABLIKOE HANUCAHUS
XUMUYECKUX (POPMYI U YPABHEHULL, HeKOMOopble meMbl OaHbL 8 O3HAKOMUMENbHOM NaHe, OMOelbHble MeMbl U
1abopamopHbvle ONblMbl YNpoujeHvl 1UO0 6000ule UCKTIOUEeHbL U3 U3VHEHUSL.

Huoice yraszvisaiomces koukpemmubie usMeHeHUs RPo2pamMMbl NO KIACCAM.

8 xnacc

B 8 knacce yuawuecs enepgule 3nakomames ¢ xumuveckumu nouamusmu. Tema [lepgonauanvhvie xumuseckue noHAmMus.
npedcmasisient 0codyI0 3HAUUMOCHb, MAK KAK 30eCh 3aK1a0bleaemcs pyHoameHm OaHHOU Y4eOHOU OUCYUNTUHBL
— YC8auBarOmMes XumMudecKue 3HaKu, cocmagierue oopmyn geujecmes, Xumuieckue yYpagHenus, munsl
XUMUYeCKUx peaxkyuti, cmpoenue gewjecmsa. Mzyuenue smoii memvl evizvigaem y yuawuxcs ¢ 31P bonvuue
sampyounenust, ocobenno - Cocmaenenue popmyn sewpecms, Tunvl xumuseckux peaxyuii ). Ocoboe enumanue
obpawaemcsi Ha OMPAbOMKY HOMEHKAAMYPbL OKCUOO08, KUCIOM U COJlell, HA COCMAGIEHUe XUMULECKUX
VPasHeHUli NO C8OUCMBAM YKA3AHHBIX KIACCO8 HEOP2AHUYECKUX COeOUHEeH U, Ha YCMAHO8NIeHUe 2eHemUYecKoll
CBA3U MENHCOY HUMU NYMeM MPEHUPOBOUHBIX YNPANCHEHU.

B o3nakomumenvrom niane pekomendyemcs oagams ciedyroujue memwl (6onpocwt): Ilonamue o kamanuzamope,
Cocmasg 600v1, B3aumooeiicmsue wenouetl ¢ okcuoamu vememainos, Coau (Oaemcs moavko oduee
onpeodenenue), Cocmas amomuwvix soep, Ilonamue 06 uzomonax, I[lonamue 06 oxuciumenbHo-
680CCMAHOBUMENILHBIX Peakyusax (Oaemcs monvko onpeoenerue), MonHvle amommusie u MONEKYAAPHbLe
KpUCmaiiudecKue peuemxu.

B ynpowennom eude paccmampusaromea maxue Hauboiee CLoHCHble meMbl (6onpocsl), Kak 3aKoH NOCMOAHCMEA
cocmasa, Konuuecmeso sewgecmea. Monb — edunuya xonuvecmea geugecmsa. Yucino Asocaopo. Monsapras
macca, paciemuvie 3a0ayU Ha 8bIYUCTEHUE MACCbL 00OHO20 U3 8eUjeCMBNO XUMUYECKOMY YypasHeHuto, Monaphbiti
00vem 2azo8. 3akon Aeocadpo. Omuocumenvras NIOMHOCMb 2d308, pAcCYemHtble 3a0aii ¢ UCNONb308AHUEM
coomeemcmsyrowux nouamuil, Maccosas 0ons pacmeopenHozo geujecmsd, «Xumuieckue d1emMeHmol, OKCUObL
UUOPOKCUObL KOMOPBIX NPOAGTAIOM amomepHble ceolcmaay. [lanHble membl 0AOMCs 03HAKOMUMENbHO, He
BKIHOUEHbL 8 KOHMPOJIbHO-0YEHOYHbLIL MAMepUa.

Ipu nposedenuu 1abopamopHol pabomvl Kaxcobili ee IMan GblNOIHACMCA YYUAUWUMUCS

emecme ¢ yyumenem u noo e2o pykosoocmeom. Ha docke obsa3amenvHo 8viseuiuearomes npaguia mexHuKu
bezonacHocmu, coomgemcmayoujue OaHHOMY 8Udy pabomul, 8bl0AEMCs NPABUTbHAS 3ANUCL POPMYIIbL U
yKazvleaemcs yeib nposedenus pabomel. llocneonee cnocobocmseyem 0Co3HAHUIO YHAUWUMUC BbINOTHACMbIX
Oeticmautl u noryyeHHo20 pesyromama. Ocmasnsamos yueHuxa 07 npo8edeHUsi CAMOCMOAMENbHOU
npaKkmuyeckol pabomul 6e3 KOHMPOJIS y4umesk HeOONYCMUMO.

9 knacc

Tosmopsromces u cucmemamu3upyrOmcs 0CHO8Hble 3HaAHUA Kypca xumuu 8 knacca. Pekomendyemces o3HakomumenvHo
usyyums memvl. Inexmpuyeckas ouccoyuayus, Ilonsmue ocpednux u kucivix consx, [lonamue antomponuu Ha
npumepe KUciopooa u cepvl, Xumuueckue peakyuu, iexicaujue 8 0CHo8e Npou3e00Ccmea a30mHoU KUCIOMbl U
CEPHOUL KUCTIOMDbL, KPAMKO OAIOMC C8EOeHUs 0 KPeMHUU U yenepode, cepe U a3ome, U UX COeOUHeHUsX,
Ilpoussoocmeo anomunus, Cnocobvl npouzso0cmsea cmanu.

HUcxnouaromes naubonee mpyoHvle 0ns noHumanus ywawumucs ¢ 31IP memol (6onpocst): [lonamue o Kucavix cosx,
Peaxyuu obpamumsie u neobpamumvle, Xumuueckue ceoticmea amgomepruix 2uopokcuoos, Tennogotl s¢pgexm
xumuueckoul peaxyuu. Tepmoxumuueckue ypasHenus. Boluucienus no mepmMoXumMuyeckum ypasHeHUusM.
Coxpanenue u npespaujerue SHePUUNPU XUMUYECKUX peakyusix, Xumuyeckoe pagHogecue, YCiosus e2o
CMeweRUsl, pacuemmubie 3a0a4u YCI0JiCHeRHbIX munos uz mem: Ilooepynna azoma u I[lodepynna yenepooa
(ynpowenubie 3a0a4 COXPAHAIOMCI); NPAKMUYECKOe 3AHAMUe U PeuleHue FIKCHePUMEHMAIbHBIX 3a0ay U3 membl
Memannwr enasnvix nooepynn I—III epynn nepuoduueckoii cucmemvl xumudeckux snemenmos /. Y. Mendeneesa.

8 knacc
BBenenne



[Mpenmer xumuu. MeToabl MO3HAHUS B XWUMHH: HAOIIOJICHHE, DKCIEPUMEHT, MOJeIupoBaHue. VCTOYHHKH
XMUMUYECKON MH(pOpMalny, ee MOJy4YeHHE, aHalu3 U MpEACTaBICHHE ero pe3yibratoB. IlonsTue o
XUMHYECKOM 3JIEMEHTE M (opMax €ro CyIIECTBOBAHHS: CBOOOTHBIX aTOMaX, MPOCTHIX M CJOKHBIX
BeniecTBax. [IpeBpamienus BemiectB. OTIMYMEe XMMUYECKUX PEAKUUN OT (PU3UYECKUX siBiIeHUi. Poib
XMMHH B KU3HU deloBeka. Xemoduius u xemodoodus. Kparkue cBeeHus: U3 HCTOPUH BOSHUKHOBCHUS
Y Pa3BUTHS XUMUU. POJIb OTEYECTBCHHBIX YUEHBIX B CTAHOBIICHUN XUMUYECKOW Haykn — paboTel M. B.
JlomonocoBa, A.M. Bbyrtneposa, JI. 1. MenneneeBa. XuMuueckass CUMBOJIMKA. 3HAKU XUMHYECKUX
JJIEMEHTOB M TPOUCXOXKJICHUWE WX Ha3BaHWHA. Xumudeckue (opmynsl. MHAECKCH U KOA(DGUIIMEHTHI.
OtHocuTenbHBIE aTOMHAss M MOJEKyJdspHass Maccel. [IpoBeneHue pacueToB MaccoBOM J10JIU
XMMHYECKOTO JJIEMEHTa B BEIIECTBE HA OCHOBE ero (opmyisl. [lepronndeckas cucreMa XUMHYESCKHX
anemenToB Jl. 1. MenzeneeBa, ee cTpykTypa: Majible U OOJIbIIME MEPHOJbI, TPYIIbI U MOATPYIIIIHL.
[lepuoanueckass cucremMa Kak CIPaBOYHOE IOCOOME ISl TOJMYYCHHUS CBEACHHM O XUMHYECKUX
JJIEMEHTaXx.

JemouncTrpanuu. 1. Monenu (mapoctepxHeBble 1 CTioapTa—bpurieda) pazauuHbIX MPOCTBIX U CIOKHBIX
BEILIECTB.

2. Konnekuusi CTEKITHHOW XMUMHYECKOW mocysbl. 3. Kosekuus MaTepuanioB W U3JEIUN W3 HUX Ha OCHOBE
anmroMuHus. 4. BzaumopelicTBie MpaMopa ¢ KUCIOTON U TIOMYTHEHHUE U3BECTKOBOM BO/IBI.

Tema 1. ATOMBI XUMHYECKHX 3JI€MEHTOB

AToMBI Kak (opma CyImecTBOBaHUS XUMHUYECKHX 31eMeHTOB. OCHOBHBIE CBEICHHSI O CTPOCHHUH aTOMOB.
Jloka3zaTenbcTBa CIOXKHOCTU cTpoeHus atoMoB. OnbiTel Pesepdopaa. [1nanerapHas Moaens cTpoeHus
aToma.

CocTtaB aTOMHBIX fAl€p: MPOTOHBI, HEUTPOHbI. OTHOCUTEIBHAS aTOMHas Macca. B3anMOCBA3b TOHATHI
«IIPOTOHY, KHEUTPOH», KOTHOCHUTEIIbHASI aTOMHAs1 Maccay.

W3menenue yucia NpoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKHX AJIEMEHTOB.

W3meneHnue uncia HEMTPOHOB B A1pe aToMa — oOpa3oBaHue U30TONoB. COBpEMEHHOE OMNpe/IesieHUE MOHATHS
«XUMHYECKHM 351eMEHT». M30TonbI Kak pa3HOBUIHOCTH ATOMOB OJJHOTO XUMUYECKOIO JIEMEHTA.
DnekTpoHbl. CTpOCHHE AJEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX nepruoaoB. [loHstue o

3aBEPILIEHHOM 3JIEKTPOHHOM YpPOBHE.

[Tepuoanueckas cuctema xumMudeckux sneMeHtoB J[. M. MenzaeneeBa u cTpoeHHe aTOMOB — (PU3UUYECKUMA
CMBICJI IOPSAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa I'PyMIlbl, HOMEpa NepHoa.

N3meHeHne 4Mciia 3JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JJIEMEHTa —
o0pa3oBaHUE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METaJUIOB U
HeMeTauI0B. [IpUuMHBI M3MEHEHMS] METAIUIMYECKUX M HEMETAINIMYECKUX CBOMCTB B NEPUOJIAX U
rpynnax. OOpa3oBanue OWHapHBIX coenuHeHui. [loHsTHE 00 MOHHON CBsi3u. CXeMbl 0Opa3oBaHUS
HMOHHOM CBSI3H.

BiaumoneiicTBue aTOMOB 3JIEMEHTOB-HEMETANIOB MEXKIY 000 — oOpa3oBaHHE BYXaTOMHBIX MOJEKYJ
MpocThIX BemiecTB. KoBaneHTHas HEMOJspHAas XUMHUYECKash CBSA3b. DIJIEKTPOHHBIE U CTPYKTYpHBIC
dbopmynel. BsaummopeiicTBHE aTOMOB HEMETaNIOB MEXIy co0oil — oOpa3oBaHHe OMHAPHBIX

COCJIMHEHUN HEMETAJJIOB. JIEKTpOoOTpHUlIaTeNbHOCTh. KoBaneHTHas mossipHas cBsizb. [loHsTHe 0O
BAJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpa30BbIBAaTh KOBAJICHTHBbIC XMMHUYECKHE CBs3U. COCTaBIICHHE
(dbopmyn OMHApHBIX COENMHEHUH MO BaleHTHOCTH. HaxoxaeHue BaJleHTHOCTU MO opMysie OMHAPHOTO
COEIMHEHMUS.

B3aumoneiicTBue aTOMOB METAIJIOB MEXKIY c000if — 00pazoBaHuEe METAIIMYECKUX KpHucTauioB. [loHsTre o
METAINTNYECKOU CBSI3U.

JdemoncTpaunu. Mozaenu aToMOB XUMHUYECKHUX 3JIEMEHTOB. llepuoanueckas cucrema XUMHYECKUX DJIEMEHTOB
J. Y. MenneneeBa (pasnuunsle ¢opmbl). M3rotoBneHnne mojeneil Mosiekya OMHAPHBIX COEAMHEHU.
N3rorosnenue MoIenu, WIUTIOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKON CBA3H.

IIpakTnuyeckue padorsl 1. [IpaBuna TexHuku 6€30MacHOCTU MpU paboTe B XUMUYECKOM KaOuHeTte. [Tpuembl
oOpaitieHus ¢ 1abopaTOpHBIM 000PYIOBaHHUEM M HarpeBaTeIbHBIMHU MIPUOOPAMH.

KountpoabHnas padora 1 no teme: « ATOMBI XUMHUYECKUX DJIEMEHTOB)

Tema 2 I[IpocThlie BemecTBa

[Tosoxkenne MeTamioB U HEMETAIIOB B [leproinueckoil cucTteMe XUMUYECKUX AJIEMEHTOB

. W.MenneneeBa. BaxHeiimme mpocTbie BelleCTBa — MeETAUIBl (Kelne30, aTlOMHUHUN, KalblUN, MarHui,
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HaTpuii, kKamuii). OOmMe QHU3NYECKUE CBOWCTBA METAIOB. BaxkHeWmne MpocThie BeIllecTBa-
HEMeTaJTbl, OoOpa3oBaHHBIE aTOMaMU KHCJIOPOJa, BOJOpOJa, a3oTa, cepbl, ¢ocdopa, yrieposa.
MouJiekyIbl IPOCTBIX BEIIECTB-HEMETAIIIOB — BOAOPO/ia, KUCIOPOAA,

a3oTa, rajoreHoB. OTHocHTENnbHAS MOJEKyIsipHass Macca. CIOCOOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K
00pa3oBaHUIO HECKOJIBKMX MPOCTBIX BEHIECTB — aJUIOTPOMUs. AJUIOTPOIHBIE MOIU(PUKAIIUU
Kkuciopona, Qocdopa, onoBa. Merasiuueckne W HEMETAIMYECKHE CBOWMCTBA TPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTH 3TOTO MOHSTHSL.

Uucno Asoragpo. KommuectBo BemiectBa. Moab. MousipHas Macca. Mouisipblii 00beM Ta3000pa3HbIX
BemecTB. KpaTHbie eOUMHUIBI W3MEpPEHUsS KOJIMYECTBA BEIIECTBA — MUUIMMOJb U KUJIOMOJb,
MWUTUMOJISIpHASS W KUJIOMOJISIPHAsT MAacChl BEIIECTBA, MUJUIMMOJISIPHBIA M KUJIOMOJISIPHBIA 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuersl ¢ ucnosb30BaHMEM TMOHATHA «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIA O00BeM
ra3oBy», «YUCIO ABOTAIPOY».

JdemoncTpanuu. O3HaKOMJIEHHE C KOJIIEKIHEH MeTaioB. O3HaKOMIIEHHE ¢ KOJUICKIIMEH HEMETaJIOB.

KonTtpoabHas padora 2 o teme: « [IpocTbie BemecTBa

Tema 3. CoennHeHusi XMMHYECKUX IJIEMEHTOB

Crenenp okucienus. CpaBHEHUE CTENEHH OKHUCICHHMS M BaJIeHTHOCTH. OmpeneneHue CTENEHU OKHCICHHS
AJIEMEHTOB B OMHapHbIX coenuHeHusX. CocraBiieHue Gopmyin OMHAPHBIX COEIMHEHU, o0l crocod
WX Ha3BaHUM.

bunapHble CcoeqMHEHUS METAZIOB M HEMETAJUIOB: OKCHJBI, XJOpHUAbI, cyabdumsl u mp. CocraBieHue ux
dbopmyn. buHapHbie coeMHEHUST HEMETAUIOB: OKCHU/IBI, JIETyYHe BOJOPO/JHBIE COCTMHEHHUSI, UX COCTaB
1 Ha3BaHusd. [IpeacTaBuTeny OKCHIOB: BOJA, YIJIEKHCIBIM Ta3, HEramieHas u3BecTh. lIpencraButenu
JIETYYUX BOJOPOJHBIX COCTUHEHUIN: XJIOPOBOIOPO M aMMHUAK.

OcHoOBaHus, HUX COCTaB W Ha3BaHusi. PacTBopuMOCTh OCHOBaHMil B Boje. llpencraBurenu Imienoyei:
TUAPOKCUBI HATPUS, KK U Kajblus. [loHsTHE 00 MHAMKATOpax U KaYeCTBEHHBIX PEaKLUsX.

Kucnotsl, ux cocraB u Ha3BaHusa. Knaccuduxamus kucnot. IlpencraButenu KUCIOT: cepHasi, COJsSHas,
azotHas. [lonsaTre o mkane kuciaoTHOCTH (mkana pH). Mismenenne okpacku HHIUKATOPOB.

Conu kak NpOW3BOAHBIE KUCIOT M OCHOBAaHMW, MX COCTaB W Ha3BaHUA. PacTBopuMOCTh coneil B BOJE.
[IpencraBuTenu coneii: XJIOpua HaTpus, KapoOoHaT 1 pocdar KambIHs.

Amop(dHbIe U KpUCTAINTNYECKHIE BEIlIeCTBA.

MexMoneKyasipHble B3aUMOICHCTBHUS. THIBI KPUCTAIUTMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
TUIOB KPUCTAJUIMYECKUX PEILIETOK.

Uucrele BemecTBa U cmecH. [Ipumepsl xKUAKHUX, TBEPAbIX U ra3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX BELIECTB
u cMeceil. Ux coctaB. MaccoBasgs u oObeMHas [10JIM KOMIIOHEHTa cMecd. Pacderbl, CBS3aHHBIE C
MCII0JIb30BAHUEM TOHATHUS «I0JIS».

JemouncTpanun. OOpa3ipl OKCUIOB, KHCIOT, OCHOBaHUN M coieil. Mojenu KpUCTAIITMYECKUX PEIIeTOK
XJiopuja HaTpus, anMasa, okcuaa yriepona (IV). KucnotHo-1enoynble HHAMKATOPBL, U3MEHEHHE HX
OKpacKH B Pa3MuYHBIX CpelaxX. YHUBEPCAIbHbIN MHAUKATOP U U3MEHEHHE €r0 OKPAaCKU B PA3JIMYHBIX
cpenax. llkana pH.

JlabopaTopublie onbiThl. O3HaKoMmIiIeHHE cO CBoiicTBamu amMmuaka. OmpeneneHue pH pacTBOPOB KUCIIOTHI,
miesioun u Bojbl. Onpenenenrue pH TMMOHHOTO U sI0JI0YHOTO COKOB Ha cpe3e MIoJ0B. O3HaKOMIIEHHUE C
KoJulekuel coneil.O3HakOMIIeHHE C KOJUIEKIMEH BEIIeCTB C pa3HbIM THIOM KPUCTAJIMYECKOM
pemietku. M3rotoBienne mMojenel KpUCTAJUIMUECKUX pemeTok. (O3HakoMIieHHe ¢ 00paslioM TOpHOM
MOPO/IBI.

IIpakTnyeckue padorsl 2. [[puroToBrneHne pacTBopa caxapa U pacyeT ero MaccoBO TOJU B PacTBOpPE

Tema 4. U3MeHeHns1, NPONCXOAsIIUE € BeIIECTBAMH

[TonsiTHe sIBNEHUH, CBA3aHHBIX C H3MEHEHHUSIMH, MIPOUCXOISIIINMHU C BEIIECTBOM.

SIBneHust, cBsI3aHHBIEC C U3MEHEHHEM KPUCTAJUTMUECKOTO CTPOCHHS BEIIeCTBA MTPH MOCTOSHHOM €r0 COCTaBe, —
¢usnueckue sBneHus. Ousnueckue SBICHUS B XUMUU: JUCTUIUISINS, KPUCTAIIN3AIMS, BhIIAPHBAHHE
Y BO3TOHKA BEIECTB, PUIBTPOBAHKE U IIEHTPUDYTUPOBAHHUE.

SIBneHusi, cBs3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHe peakiuu. [IpuzHaku W ycIoBUSA
MPOTEKAHUST XUMUYECKUX peakiuii. BeiaeneHne TemioTel U cBeTa — peakiuu roperus. [lonsrue o0
9K30 - U SHAOTEPMUYECKUX PEAKIUAX.



3aKOH COXpaHEHHsT MAacChl BEUIECTB. XMMHUYECKHE YpaBHEHHs. 3HAUCHHE HWHAEKCOB M KOA(P(HUIIMEHTOB.
CocraBiieHH€ ypaBHEHUN XUMUYECKUX PEAKIIH.

Pacuersl Mo XMMHYECKHMM ypaBHEHUsM. PemieHue 3ajad Ha HAXO0XKJIEGHHE KOJMYECTBA, MACChl WM 0ObeMa
NPOAYKTa pEaKUUH 10 KOJMYECTBY, Macce WIM 00beMy MCXOJHOIO BemecTBa. Pacdersl ¢
HCIOJIb30BAHUEM TOHATHUS «I0JIsD», KOIJAa MCXOJHOE BELIECTBO JaHO B BHUJAE pPacTBOpA C 3aJaHHOM
MaCCOBOM JI0JIEH PACTBOPEHHOI'O BEIIECTBA WIINA CONEPKUT ONPEIACIICHHYIO JTOJII0 IPUMECEN.

Peaknuu pasnoxenus. llpexncraBiieHHe O CKOpOCTM XMMHUYECKMX peakuui. Karammszatopel. DepMeEHTSI.
Peakiun coenmuenus. Karanutuyeckne M HEKaTaJUTHYECKHE PEAKLUU, 0OpaTUMbIE W HEOOpaTHMEbIE
peakuuu. Peakuuu 3amenenus. P akTHBHOCTH METaJIOB, €r0 UCIOJIb30BAaHUE JJIsl IPOTrHO3UPOBAHUS
BO3MOHOCTH IPOTEKAHUS PEAKLMM MEXIy METalslaMd U KUCJIOTaMH, pPEeaKUUi BBITECHEHUS OJHUX
METaJJIOB U3 PacTBOPOB MX CoJIel OpyruMu Metamiamu. Peakuun obMeHa. Peakuuu HeWTpamu3anuu.
VYcnoBus mpoTekaHus peakuii oOMeHa B pacTBOpax J0 KOHIA.

Turbl XUMUYECKUX pEaKlMii Ha TPUMEPE CBOMCTB BOJIbL. Peakuys pasnokeHnus — 3JIeKTposn3 Boabl. Peaknuun
COEIMHEHUS — B3aUMOJICHCTBHME BOJABI C OKCHUIAAMHM METAJUIOB M HEMETalIOB. Y CIIOBUE
B3aMMOJICMCTBHUS OKCHUJIOB META/NIOB M HeMETauioB ¢ BoAoW. [loHsTme «ruapokcuasy. Peakunun
3aMelleHus — B3aUMO/ICIICTBUE BOJIbI ¢ MeTallllaMU. Peakiiny oOMeHa — rupoJin3 BELECTB.

Jemoncrpanumn. [Ipumeps! puznyeckux sBJICHUN: a) MJIaBieHHe napaduua; 6) BO3roHKa noja Wik OeH30MHON
KHUCJIOTBI; B) PAacTBOPEHHME OKpalIeHHBIX coyiel; ) nud@dy3us AYMIHUCTHIX BEHIECTB € Tropsiieit
JAMIIOYKA HakanuBaHus. [IpuMepsl XMMUYECKHX SBJIICHHI: a) ropeHue wmarnus, ¢dochopa; 0)
B3aUMO/ICHCTBUE COJITHON KUCJIOTHI C MPaMOpPOM WJIM MeJIOM; B) moJiydyeHue rugpokcuaa meau (I1); r)
pacTBOpeHue MOJYyYEeHHOTO THAPOKCHIA B KHCIOTax; 1) B3aumojeicTBue okcuaa menu (I1) ¢ cepnoit
KHCJIOTOM MpU HArpEeBaHUU; €) pa3jioKeHHe NepMaHraHaTa Kajlus; %K) pa3jiokKeHHe MepoKcHuIa

BOJIOpPOJIa C TIOMOINBIO JMOKCHAA MapraHia M KaTajazbl KapTodens Wi MOPKOBU; 3) B3aUMOJEHCTBUE
pa30aBICHHBIX KUCJIOT C METAJUIAMH.

IIpakTuyeckue padorsl 3. [IpU3HAKM XUMHUECKUX PEAKIIAM.

KonTpoabHast padora 3 o teme: «M3MeHEeHUs, TPOUCXOISIINE C BEIIECTBAMM

Tema 5. PacTBopenue. PactBopbl. CBOMCTBAa PACTBOPOB 3JIEKTPOJMTOB

PactBopenne kak ¢usuko-xumudeckuid mpouecc. [loHstue o ruAparax M KpHUCTaJIOTMIpaTax.
PactBopumocTs. KprBble pacCTBOPMMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPHMMOCTH TBEPIBIX BEIECTB
oT TemrnepaTypbl. HacbllleHHBIE, HEHACBHIILIEHHBIE U NIEPECHIIICHHBIE PACTBOPHL. 3HAYEHUE PACTBOPOB
JUI IPUPOABI U CEIILCKOTO XO34KCTBA.

[TonsiTue 00 3MEKTPOIUTUUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEAIEKTPOJINTHL. MeXaHu3M JUCcCOLMaluil
NIEKTPOJIATOB € PA3IUYHBIM XapakTepoM cBaA3d. CTeneHp 3JIEKTPOJIUTUYECKOW IHUCCOLMALUU.
CunbHble U cllabble 3JEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIIEKTPOJIUTHUECKON aucconuanuu. VloHHble ypaBHEHHs peakuuil. Peakuun
oOMeHa, uaymye 10 KOHIA.

Knaccudukarys HOHOB U X CBOMCTBA.

Kucnotsl, ux knaccuukanus. Juccoumanusi KMCIOT U UX CBOMCTBAa B CBETE TEOPUU NIEKTPOIUTUUYECKOMN
aucconuanuu. MoseKyisipHbIE M1 HOHHBIE YPaBHEHHUs peakuuil. BzauMoaelcTBue KUCIOT ¢ METalIaMU.
ONEKTPOXUMHUYECKUN psJ HANPSHKEHUH METauioB. B3anMopaelcTBHE KHCIOT ¢ OKCHJAMHM METAJUIOB.
B3aumopneiicTBue KHUCIOT ¢ OCHOBAHMSAMM —pEaKLMs HEWTpanu3auuu. B3aumonencTBue KHUCIOT €
consimu. Vcnosb3oBaHue TabauUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKN XMMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kimaccuukanus. Jluccommanuss OCHOBaHMH M HX CBOICTBA B CBETE TEOPUHU
ANIEKTPOIUTUYECKOHN Tuccoannu. B3anmoaeiictBue ocHOBaHUH ¢ cossiMu. Vcrosib30BaHue TaOIUIIbI
PacTBOPUMOCTH Ul XapaKTEPUCTHUKH XUMHUYECKUX CBOMCTB OCHOBaHMMU. B3anmoneiicTBue menoden ¢
OKCUJAMH HEMETAJIJIOB.

Conu, ux gucconuanusi U CBOWCTBA B CBETE TEOPUM DIIEKTPOJIMTUYECKON AuccolManuu. B3ammonenctsue
cojiei ¢ MeTanaamMH, 0COOCHHOCTH 3TUX peakuuid. BzaumoneiictBue conelt ¢ consimu. Mcnonb3oBanue
TaOJIMIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XMMHUECKUX CBOMCTB COJIEH.

O6o0611eHne cBeieHuit 00 OKCHIaX, UX KJIACCH(PUKAIIMUA U CBOHCTBAX.

I'enernueckue psAapl MeTala U HEMeTaula. | 'eHeTHuecKas CBsI3b MEX/ly KJIacCaMU HEOPTaHWYECKUX BEIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OmnpeneneHue cTeneHeH OKUCIEHUS Ui 3JIEMEHTOB, 0Opa3yIolMX BelIecTBa pa3HBIX KiaccoB. Peakiuu
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MOHHOTO OOMEHa W OKHCIUTEIhHO-BOCCTAHOBUTENbHBIC peakiuu. OKHUCIUTEIb W BOCCTAHOBUTEID,
OKHCIIEHUE U BoccTaHOBJIeHHE. COCTaBIIEHNE YPABHEHHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI
METO/IOM 3JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BELIECTB — METAUIOB M HEMETAJIOB, KHUCJIOT U COJIeH B CBETE€ OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUMN.

JemMoHcTpanun. B3anMoielictTBie pacTBOPOB  XJOpuja HaTpuss MW HUTpara cepebpa. I[lomydenue
HEPaCTBOPUMOTO THAPOKCHUJIA U B3aUMOJICHCTBUE €ro € KHUCJIOTaMH. B3aumonencTBue KHUCIOT C
OCHOBaHMSAMH. B3amMojelcTBUE KHCIOT C OKCHUJAMH MCTAJUIOB.  B3auMojelcTBHE KHUCIOT C
MeTaliaMu. BzaumoaencTBHE KHCIOT C COJIIMU. B3auMopaelcTBuE IIenoded ¢ KHCIOTaMH.
BzaumMmogpeiicTBue miemoued ¢ OKCHIAaMH HEMETAIOB. B3ammoeicTBHE IIElIoYeid C  COJISIMH.
[Toyuenne ¥ CBOWCTBA HEPACTBOPHMBIX OCHOBAaHMU. B3amMojeicTBHe OCHOBHBIX OKCHIOB C
KHACJIOTaMH. Bi3auMojeiicTBie 0CHOBHBIX OKCHIOB C BOJIOW. B3amMoAelcTBHE KUCIOTHBIX OKCHUIIOB C
IICI0YaMHU.

IpakTHyeckne padoTnl 4. YCIOBHUS TeUEHUS XMMHYECKUX PEAKIIUA MEXIY PacTBOPAMH SJIEKTPOJIUTOB JI0
KOHIIA.

5. PemeHune 3KCrieprMEHTaIbHBIX 3a/1a4.

HTorosasi KOHTpoOJILHASA padoTa 3a Kypc XuMuu 8 Kjacc

9 kJaacc

Beenenue. O0masi XapakTepucTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHYECKUX PeaKkuui

IHepuoanyecknii 3axoH u Ilepuoanuyeckas cucrema xuMuueckux jiemeHToB /. U. MennaeneeBa

XapakTepucTuKa 3J€MEHTa MO €ro mnojokeHuro B Ilepmoandeckoil cucreMe xumuyeckux snemeHtoB [I. U.
MenneneeBa. CBoiicTBa OKCHUIOB, KHUCIOT, OCHOBAHUM U COJIEM B CBETE TEOPUHU DIIEKTPOJIUTHUECKON
JIICCOIUAIINY 1 OKHCJICHUS-BOCCTAHOBIICHHS.

[TonsaTue o mepexoaHBIX deMeHTax. AMPOTEpHOCTh. ['eHeTHUEeCKH Psi/T MEPEXO0THOTO AIIEMEHTA.

[Tepuoanueckuii 3akoH u [lepuoandeckas cucrema xumMmudeckux anemenToB . 1. Menaeneesa.

XuMUYecKasi OpraHu3aius >KMBOM M HEKUBOU MPUPOAbl. XUMHUUYECKUA COCTAB sIipa, MAHTHU U 3€MHOW KOPBI.
XHUMHUYECKHUE AIEMEHTBI B KJIETKaX )KUBBIX OPraHU3MOB. Makpo- 1 MUKPOIJIEMEHTHI.

OO6oO0menre cBeACHUN O XMUMHYECKUX peakiusax. Kimaccuduramus XHMHUECKHX PEaKIUi IO pa3TudHbIM
MPU3HAKAM: «YHUCIO M COCTaB pEarupyronux M 0O0pa3yrIIMXCsS BEIIECTBY», «TEIUIOBOH 3P EKT»,
HAIMpAaBIICHUE», «HU3MCHECHHE CTENEHEH OKHCICHUS DJIIEMEHTOB, OOpa3ylIIMX pearupyroine
BelecTBay, «(}aza», «HCHoOJIb30BaHUE KaTanu3aTopa». [IOHATHE O CKOPOCTH XMMHUYECKON pEaKIHH.
@DakTOpHI, BIUAIOIIME HA CKOPOCTh XMMHUYECKUX peakiuil. Karamuzatopel u katanu3. HrHOUTOPHI.
AHTHOKCHUIAHTEHI.

JemoncTpanuu. Paznmuuneie dopmbl Tabmumbl J[. M.Menneneea. Mojgenu aToMoB 3J€MEHTOB 1—-T0
nmepuoaoB. MoJieinb CTPOCHHS 3€MHOrO Mmapa (MOMEPEeYHbId paspe3). 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKOM peakUMu OT HPUPOIbl PEAarupyrOLIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peakUy OT KOHUEHTPALMU Pearupyroniux BEeIEeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaklUUu OT
TUJIOLIAIA COTIPUKOCHOBEHHUSI PEarupyroluX BeIECTB («KUTIALIUHN CII0i»).

JladopaTopHblie onbIThI 1. [TonyyeHue rugpokcuia MUHKA U UCCIEA0BaHUE €ro CBOMCTB. 2. MoaenupoBaHue
noctpoenus [lepuoandeckoi cucteMbl Xumudeckux sneMeHToB J1. I.MenneneeBa

JlnarnocTuyeckasi KOHTpoJbHasi padoTa

Tema 1. MeTajLibl

[Tomoxenne wmeramoB B Ilepuommueckoin cucreMe xumudeckux dneMeHtoB JI. WM. Menneneesa.
Mertannudeckas KpUCTaJUIMYECKas pelieTka U MeTaJuInueckas XuMuieckast cBsizb. Oomue puznueckue
cBoiictBa MerayuioB. CmuaBel, MX CBOMCTBA M 3HAUCHHE. XHUMHUUYECKHE CBOWMCTBA METAaJlJIOB Kak
BOCCTAHOBUTENEH, a TaKKE€ B CBET€ HUX IMOJOXKEHUA B HIIEKTPOXUMUYECKOM psly HaNpPsKEHUM
METaJII0B.

Kopposus metannos u cioco0sl 60ps0ObI ¢ Hell. MeTtamisl B mpupose. O0mue crnocoObl UX MOTydeHUsI.

OO0masi XapakTepUCTHKA IIEJOYHBIX MeTaJLI0B. Metamnsl B mpupoje. OO0mue crnocoObl WX TMOTYYCHHUS.
Crpoenue atomoB. lllenouynsle MeTamibl — MPOCThIE BelllecTBA. BakHellline coeIMHEHUS 1IETOYHbBIX
METaJIOB —OKCH/IbI, TUAPOKCUIBI U CONU (XJIIOPHUBI, KAPOOHATHI, CyIh(}aThl, HUTPATHI), UX CBOWCTBA U
MIpUMEHEHHE B HApOHOM Xo3siiicTBe. Kanuiinbie ynoopeHus.
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O0mas  xapakrepucTuka 3jeMeHTOB riaBHoH moarpymnel  II  rpymmel. CTpoeHue  aToOMOB.
[IenoyHo3eMeNbHbIE METAJUIBI — IPOCThIE BellecTBa. BakHeWIIe cOeAMHEHNS LIEII0YHO3EMETbHBIX
METaJUIOB — OKCHJIbI, THIPOKCUIBI M COJIH (XJIOPHIBI, KApOOHATHI, HUTPATHI, Cynbdatel, ¢pocdats), ux
CBOMCTBA U IPUMEHEHUE B HAPOJAHOM XO35HCTBE.

Amomunmii. Ctpoenne aroma, (HU3MUECKHE M XUMHUYECKHE CBOMCTBa mpoctoro BemiectBa. CoeanHEHHS
QIIOMUHUSLT — OKCHUJl U THAPOKCUA, MX aM(OTEepHbI xapakrep. Baxkheiline conu amOMUHUA.
[IpuMeHeHNEe aMIOMUHUSA U €70 COCTUHEHUI.

Keae3zo. CtpoeHue aroma, pU3MUECKHE U XUMUYECKHE CBONCTBA MPOCTOTO BEIIECTBA. |'€HETHYECKUE psiJibl
Fe2+ u Fe3+. Baxwueilmiue conu xene3a. 3Hau€HUE JKele3a U €ro COCAMHEHUN A MPUPOAbI U
HapOJHOI0 XO35KCTBA.

JdemoncTpanuu. O06pa3ibl METOYHBIX U MICJIOYHO3EMENbHBIX MeTaJIoB. OOpa3iisl criaBoB. B3aumoeiictue
pPacTBOpPOB KHCIOT U cosied ¢ Merayutamu. [lonydeHue rmMapoKCHa alrOMUHUS U HCCIEAOBaHHUE €ro
cBoicTB. B3aumoneiicTBue xene3a ¢ consiHol kucinorol. [lonydenue runpoxcunos xenesa (I1) u (II) u
W3yYECHHUE UX CBOICTB.

IIpakTnueckue padornl. 1. OcymiecTBieHNEe HEMOYKH XUMUYECKUX NpeBpaiieHui. 2. [lonyuenue u cBoiicTBa
coeMHEeHU MeTayioB. 3. PelieHue sKcnepUMEHTaJbHBIX 3ajad Ha pacro3HaBaHHE M TOJY4YECHHE
COEIMHEHUH METAJUIOB.

Konrpoabsnas padora Nel o teme : Meramisn»

Tema 3. Hemera/ibl

OO6mrast xapakTepUCTHKAa HEMETAJUIOB: TOJIoKeHHe B llepromudeckoit cucteMe XMMHYECKHX 3JieMeHToB [l
1. Menneneena,

O0COOEHHOCTH CTPOEHHSI aTOMOB, JIEKTPOOTpUIaredbHOCTh (D0) Kak Mepa «HEeMeTaUTMIHOCTHY, psag 0.
Kpucrannmueckoe CTpoeHHE HEMETANIOB — MPOCTHIX BemecTB. AiutoTponus. Ousnyeckne cBoWcTBa
HeMeTaJ10B. OTHOCUTENIBHOCTD MOHATHH «METAJUD» U «HEMETAILID).

Bonopoa. Ilonoxxenne Bogopona B llepuoandeckoid cucreme xumudeckux snemeHToB JI. M. Menneneena.
Crpoenne aroma u MoJekyiabl. Pu3ndeckrue U XMMUYECKHE CBOMCTBA BOJOPOAA, €r0 MOJIy4EHUE U
IIPUMCHECHHE.

Bona. Ctpoenue mouiekynbl. BomoponHas xumuueckass CBsi3b. DU3MYECKHE CBOMCTBA BOJbI. AHOMAIMHU
cBoiicTB BoAbL. ['mapodunbubie u ruapodoOHbIe BenecTBa. XUMHUYECKHUE CBOMCTBA BoIbl. KpyroBopor
BOAbl B mpupone. Bonooumctka. Aspanus Boxabl. bbitoBble (uiabTpsl. MuHepaibHble BOJBI.
JluctuinupoBaHHas BOJa, €€ NOJy4YeHUE U IPUMEHEHHUE.

OO0mas xapakrepucTHKa rajoreHoB. CtpoeHue atomoB. IIpocTeie BemecTBa M OCHOBHBIE COCIUHECHMS
rajJloreHoB, ux cBoiictBa. KpaTkue cBenenus o xiope, opome, ¢prope u noze. [lpumeHenne rajgoreHoB u
UX COCAMHECHUN B HAPOJHOM XO3SHCTBE.

Cepa. CtpoeHue aToMa, aJuIOTPOIIHSI, CBOWCTBA M MPUMEHEHHE pomOndeckoit cepbl. Oxcupl cepsl (IV) u (VI),
UX IIOJIyYE€HHUE, CBOWCTBA M IpuMeHeHHe. CepHas KHCIOTa M €€ COJM, UX IPUMEHEHUE B HAPOJHOM
xo3siicTee. [Ipou3BOACTBO CEPHON KUCIIOTHI.

Azor. CTpoeHME aTOMa M MOJIEKYJbI, CBOWCTBA IIPOCTOrO BellecTBa. AMMMAK, CTPOEHHUE, CBOMCTBA,
nosyueHue u npumeHenue. Conu aMMoHHMs, X cBoiicTBa U npumenenue. Okcunsl azora (II) u (IV).
A30THas KUCIIOTa, €e CBOIcTBa M mpuMeHeHue. HUTpaTtbl U HUTPUTHI, pobiieMa UX COJEpXkKaHUSA B
CeJIbCKOXO035HCTBEHHON POAYKIIMU. A30THBIE yI0OpEHUS.

®ocdop. Crpoenne aToma, aJuIOTPOINus, CBOWCTBA Oenoro u KpacHoro gocgopa, ux npuMmeHeHre. OCHOBHbIE
coequHenus: okcua pocdopa (V) u oprodochopHas kuciora, pocdarsl. PochopHble yT0OpeHHUS.

¥Yraepoa. CtpoeHue atoma, ajuloTpomnusi, CBOMCTBa Moauukanuii, npumenenue. Okcuapl yraepoaa (II) u
(IV), ux cpoiictBa u nmpumeHeHue. KapOoHaThl: KalbLUT, COAA, MOTAlll, UX 3HAYEHHUE B IPUPOAE U
KU3HU YEJIOBEKa.

Kpemumnii. CtpoeHue aToMa, KpUCTAIUIMYECKUI KpEMHM, ero cBoiicTBa U mpuMeHnenue. Okeup kpemuus (I1V),
€ro IpUpPOJHbIE pa3HOBUAHOCTH. CHIMKaThl. 3HaYEHHE COCAMHEHUN KPEMHHUS B KUBOW M HEXHUBOU
npupoae. IlonsaTre o cunMKaTHON IPOMBIILITIEHHOCTH.

Jemoncrpanun. [lonydenne m pacrnoszHaBaHue Boaopona. KauecTBeHHas peakuMss Ha TaJOT€HU-HOHBL..
B3anMoenicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJIBIO.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE C COCTaBOM MuHepayibHOW Boabl. 30. CoiicTBa pa3zbaBiieHHON
CepHOI KUCIOTHI. M3yueHune cBoiicTB aMmuaka. Pacrio3HaBanue cosieit ammonus. ['openue pocopa Ha
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BO3/yXe U B Kuciopone. PacnosnaBanue gocgatos. 'openue yris B kucinopoae. Ilepexon kapooHaToB
B T'HJIPOKapOOHATHI.

IIpakTnueckne padorel. 4. Pemenue skcnepuMeHTalIbHBIX 3aaad no teme «lloarpynma kucimopomax». S.
[Tomy4yenue, cobupanue U pacro3HaBaHHUE Ta30B.

KountpoabsHnas padora Ne2 no teme : Hemeramibsn

Tema 5. O0o0menne 3HAHNH 10 XUMHHM 32 KypC OCHOBHOMH mKoJbl. IloaroroBka k rocyaapcrBeHHOM
urorosoi arrecrauuu (I'MA)

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux 3nemMeHToB . M.Menneneea. ®uznueckuii
CMBICIT TIOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB MEPUOJIa U TpyHIbl. 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB 3JIEMEHTOB U MX COEAUHEHMH B NEpPHUOJAax WU Ipylmnax B CBETE MPEICTABICHUN O CTPOCHUU
aTOMOB JIeMeHTOB. 3HaueHue [lepuoauueckoro 3akoHa.

Buipl XuMHU4eCKHX CBSI3€H U TUIBI KPUCTAJUIMUECKUX pEIeTOK. B3auMOCBsI3b CTpOEHHUS 1 CBOMCTB BEIIECTB.

Knaccudpukanuss XuMUYECKMX peakUuid IO pazIuyHbIM IpU3HAKaM (YUCJIO M COCTaB pPEarupyrolux Hu
00pa3yroIuXcsl BEIIECTB; HaJIMuuMe I'paHullbl pasznena (as; TemioBoi 3¢ddexT; n3mMeHeHue creneHeu
OKHCJICHHS aTOMOB; MCIIOJIb30BaHUE KaTallM3aTopa; HampasiieHue nporekanust). CKOpocTh XMMHUECKUX
peakuuii U axTopsl, Baustome Ha Hee. OOPATUMOCTh XUMUYECKUX PEAKIUNA U CIIOCOOBI CMEIICHUS
XMMHUYECKOTO PaBHOBECHS.

[Ipocthie M croXHBIE BemecTBa. MeTamibl M HEMETAUIbl. ['€HeTMYeckne psapl MeTauia, HeMeTauia u
nepexonHoro Meramia. OKCHAbI U TUAPOKCUABI (OCHOBaHHUS, KHUCIOTHI, aM(OTepHbIE THIPOKCUIBI),
conu. VX cocrtaB, kiaccudukanus u o01re XMMHUYECKHE CBOMCTBA B CBETE TEOPUH IEKTPOIUTUUECKOMN
JTUCCOIMAIINH.

Hrorosasi KOHTpOJILHAS padoTa 32 Kypc XMMHUH 9 Ki1acca

3. TEMATHYECKOE ININIAHUPOBAHUE

KoanuecTBo yacoB
B TOM YHCJIE
Tema muMoe Ha
IpakTHUYecKkuepa [OHTPOJIbHbIEPAO
H3y4yeHHe TeMbl
00ThI OThI
ACC
HHE 4
LI XUMHYECKUX 8 1
2JIEMEHTOB
"bI€ BEISCTBA 7
[HEHHS XUMHYECKUX 14 1
9JIEMEHTOB
1CHUSI, TTPOUCXOISIINE C 11 3 1
BEIIECTBAMU
bpenue. PacTBopsl. 21 8 1
CBoiicTBa pacTBOpPOB
AIIEKTPOJIUTOB
HUTOI'O 68 11 4
ACC
)DEHHE OCHOBHBIX BOIIPOCOB 10 1
Kypca 8 Kiacca
MBBeJIeHHEBKypcIKIacca
LTI 16 2 1
raLIBI 28 3 1
[MYCCKHE COCTUHCHUS 7
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IeHue 3HaHUI 110 XUMHHA 5 1
3a KypC OCHOBHOU
LIKOJIBI

UTOroO 68 3) 4

[TpunoxkeHue K aanTHPOBAHHON paboUeii MporpaMmMe
o xumuu 8-9 knacc s odyuaromuxcst ¢ OB3 311P

CUCTEMA KOHTPOJIbBHO-U3MEPUTEJIBHBIX MATEPUAJIOB.

CUCTEMA OLIEHUBAHUA

Cucrema KOHTPOJIBHO-U3MEPUTENBHBIX MaTEPHAJIOB BKIIIOYAET B ce0sl TECTOBBIE MaTEPHAIIbl, TEKCTHI KOHTPOIBHBIX
pabot, BOIPOCK JUIsl TEKYILEH, TPOMEXYTOYHON M UTOrOBOM aTTECTAINH, BKIFOUAET KPUTEPUH OIIEHKU
MIPOBEPOYHBIX PaboT.

KoHTposb 3HaHMI M YMEHUI MOKHO OCYIIECTBIIATH B ()OPME UHIUBHIYaIbHOTO U ()POHTATBHOIO OMPOCa, YCTHBIX
OTBETOB, CAMOCTOSITENIFHBIX MIMChbMEHHBIX PabOT, BBHITIOJIHEHNS TPAKTUYECKHUX 3a1aHUH, TECTOB, Kak Hanboee
MICUXOJIOrMYECKH TOHKOT'0 MHCTPYMEHTA OlleHUBaHus U 11p. HeoOX oMo co3/1aBaTh Ha YPOKE CHUTYAIHIO yCIiexa,
TaK CTPOUTbH 3aJIAHUsI, YTOOBI KOKIBIH Y4EHHK MOT IOOMTHCS yCIieXa U OpraHu30BaTh pabOTy TAKUM 00pa3oM,
YTOOBI IETUNOTYYalId HABBIKA HE TOJIKO MHANBUIYaJIHHON pabOThl, HO U pabOTHI B KOJUIEKTUBE, YIUTh UX
TEPIUMOCTH, B3aNMOTIOHUMAaHHIO 1 B3aMOBBIPYYKE.

CaMBbIM IJTaBHBIM PUOPUTETOM B pab0TE ¢ TAKUMH JCTHMH SIBIISIETCS UHOUBUOYALbHBLI NOOX00, C YIETOM crieluDUKU
TICUXUKH | 3JI0POBbsI KAXKI0TO peOeHKa. JIsi coBepIeHCTBOBaHHUS IPOIIECCOB POPMUPOBAHHS KITFOUCBBIX
KOMIIETEHIINH BaXKHO MPUMEHATh METO/bI, IIO3BOJIAIONINE KOMIIEHCHPOBATh U KOPPEKTUPOBATH MPOIIECC
OBIIAJICHUS yYAIIIMHUCS YMEHUSMHU CaMOOPTaHU3allnNydeOHOM e TenbHOCTH. B CBsI3M ¢ 3TMM Hanboee
3¢ (EeKTUBHBIMH ABIISIOTCS AKTUBHBIE METOIBI O0YUIEHHUS, TaKHe KaK MPOOJIEMHbIE, BKITFOUAIOITHE B Ce0s
ITOCTAHOBKY MTPOOJIEMHON CUTYaIliH, YIeOHO-FCCIIe0BATEIbCKIE, UTPOBBIE, a TAKXKE BOBJICUCHHUE YUAINXCS B
MIPaKTHIECKYIO IESTENbHOCTb.

Brmonaenne npaktrdeckux paboT 3aHMaeT ONpeeIeHHYIO YacTh YPOKOB H SIBIIICTCSI HEOThEMIIEMOM 9acThIO
MIPOrpaMMHOT0 MaTepuaa o npenMery. Y MHorux jaereir ¢ OB3 HaOmronatoTess TPyIHOCTH C BOCIPHITAEM
TEOPETHUYECKOT0 MaTeprala, HO MPaKTHIECKHEe paOOTHl OHHU BBITOIHSIOT C YAOBOIbCTBHEM. [IpakTrdeckue
PpaboTHI HAIIETTMBAIOT YUAIIUXCS HA aKTUBHYIO ITO3HABATEIBHYIO NESITEIbHOCTh, KOTOPAs MOJITOTABINBAET UX K
BBITIOJTHEHUIO CAMOCTOATEIBHBIX pa0OT TBOPUECKOI'0 XapaKTepa, MOMCKY HOBBIX 3HAHHI U OBJIaJICHUIO HOBBIMU
YMEHHSIMH.

Hcnonvzosanue mecmos 6 o6yueHuu a615emcs 0OHUM U3 PAYUOHATbHBIX OONOIHEHUL K Memoodm Npo8epKu 3HAHU,
yMeHull u Haewvlkos y yuawjuxcs c 311IP.

HasHnaueHne TecTOB — TMAarHOCTHKA COCTOSHUS B IPOOIIeM pabOoThI yUaIIuXcsl ¢ TPOrpaMMHBIMMATEPHAIIOM Ha
Ka)KJIOM 3TaIle ero0 N3Y4eHUs: BBISBICHNE BOSMOXKHBIX 3aTPYIHEHUH, IIPOOEIIOB, CMEIICHUS TOHITHIA, 3HAHUS
MpaBWJI, ¥ YMEHUS UX IPUMEHSTh.

TecTupoBaHue MOXET IPUMEHSTHCS HA PA3HBIX 3TAax O0YUEHHUS:

BBOJTHOE TECTUPOBAHUE — MTOTYUEHHE CBENIEHNH 00 NCXOHOM YPOBHE 3HAHUH YUAIIIXCS;

TEeKyIlIee TECTUPOBAHUE — JUIS IMKBUIAIIUY TIPOOEIIOB M KOPPEKIIMU YMEHUIA 1 3HAHUH;

WTOTOBBII TECT — CHCTEMAaTU3HUPYET, 0000maeT yueOHbIN MaTepual, MpoBepseT CPOPMUPOBAHHBIC 3HAHUS 1 YMEHUSI.

TecTbl BBIABIISIIOT HE TOJIBKO YPOBEHBb 3HAHUHM, YMEHUN M HABBIKOB, HO M XapakKTep paboThl, KOHKPETHBIE TPYIHOCTH,
MPOOENBI B 3HAHUSX U OIIUOKH KaXK]IOTO YUEHHKA, TaK KaK 3a KaXKIIbIi MPaBUIIBHBIA OTBET PEOSHOK ITOTydaeT
0aut 1 Bce pe3ynbTaThl pukcupyroTcs. OTCIoa MUPOKKUE BO3MOXKHOCTH JJIsi 000CHOBAHHOTO UHOUBUOYATILHO2O
no0xoda K y4aluMcs, IS IPEAyIpekIeHUS UX OTCTAaBaHUS U YIIYYIICHUA METOJNKH TIPEroaBaHusl.

Opranu3ys TpoBepKy 3HaHU# y mKonbHUKOB ¢ OB3, cienyer uCXoauTh U3 JOCTUTHYTOTO UMA MUHHUMAIILHOT'O
YPOBHS ¥ U3 BO3MOXKHBIX OIEHOK BBIOMPATh TaKyl0, KOTOpask CTUMYJIMpOBaja Obl X y4eOHYIO M MPAKTHIECKYIO
nesTenbHOCTh. KomnvecTBeHHAs XapaKTepUCTUKA 3HAHUI, YMEHUH, HABBIKOB ONPEACISETCS Ha OCHOBE

MPOBEPOYHBIX PAOOT MO MPEAMETY.
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B koHIIe H3ydeHHsI Ka>KA0H TEMBI MTOABOISTCS NPOMENCYMOUHbIE Umoz2y YCBOSHUS IPEAMEeTa Ha OCHOBE aHAN3a
y4eOHBIX TOCTHXKEHUHN yJaluxcst. Mmoeosvlil pe3ynvmam yCBOSHUS IPEaMeTa ONpeaeNnsiercs B KOHIE yueOHOro
rojia Ha OCHOBAHUH MPOMEKYTOYHBIX PE3YJIbTATOB U3YUCHHS OTIEIBHBIX TEM MPOrPaAMMBbI i HTOTOBOM
KOHTPOJIBHOW PabOTHI 10 TPEAMETY.

Bce BUIBI KOHTPOJIBHO-OIEHOYHBIX PA0OT MO y4eOHBIM MPEAMETaM OICHUBAIOTCS BIPOIEHTHOM OTHOIICHHH K
MaKCHMAJIbHO BO3MOYKHOMY KOJIMUECTBY OaJIJIOB, BHICTABIISIEMOMY 33 paloTy:

OneHKa «yoosiemeopumenshoy - BeinonaeHo ot 30 % 10 50 % 3aganuii.OnieHka «xopoutoy - BeIoiHeHO oT 51 % 10 65
% 3a1aHM.

O1leHKa «OmauYHO» - BBINIOJIHEHO CBBINIE 65 % 3amaHuid.

Ouenka nucbMeHHBIX KOHMPONbHBIX Padom

Ouenka «5» CTaBUTCS 3a paOOTy, BHIMOJHEHHYIO MOJHOCThIO 0e3 omnbok ¢ 1-2 Hemou€ramu.

Ouenka «4» 3a paboTy, BHINOTHEHHYIO IOJTHOCTBIO, HO IIPH HAJIMYKH B Hel He Oosiee OHON HerpyOoii ommMOKy 1
OJIHOT'O — TPEX HEJOUETOB.

OneHka «3» CTaBUTCSI, €CJIM YUCHHUK MPaBHIBHO BBIOIHII HE MeHee 2/3 Bceid padoThl WilK JAOMyCTHII He Ooliee Tpex
HerpyObIX OIMOOK; OJJHOI HEerpyOol OIMMOKH U TPeX HEIOYETOB; P HANUYNH 4-5 HeIouETOB.

Ouenka «2» CTaBUTCsI, €CITH YHCIIO OIMOOK M HEOYETOB MPEBBICHIIO HOPMY JUISl OI[EHKH «3% HIIH MPaBUIIBHO
BBITIOJTHEHO MeHee 2/3 Bceid paboThl.

Yuurenp UMeeT INpaBo IOCTABUTh YUYEHUKY OLICHKY BBIIIE TOH, KOTOpas IPELyCMOTPEHA

«HOpPMaMmM», €CIIM YUCHUKOM OPUTHHAIBHO BBIIOJIHEHA padoTa.

[Ipu BBEIMOTHEHNN KOHTPOJIBHBIX paboT MpeaycMOTPEHBI BAPHAHTHI paboT Ha OIpeeIEHHYIO OLEHKY
(pa3HOYpOBHEBBIE KOHTPOJIbHBIE PAaOOTHI).

Ouyenka nabopamopusIx u NPAKMUYECKUX padom.

OueHka «5» CTaBUTCsI, €CJIU yYalllMHACs BBITOIHAST paboTy B IOJIHOM 00beMe ¢ COOJII0CHUEM He00XOaMMOM
MOCIIE0BATENLHOCTH TIPOBEICHHUS OITBITOB U U3MEPEHUI; CAMOCTOATEILHO U PAIlHOHATIEHO MOHTHPYET
Heo0X0oArMOe 000PYOBAaHHE; BCE OIBITHI IIPOBOJWT B YCIOBHSAX W PEXKHMaXx, 00ECIIEUNBAIONINX TOTyICHHE
MPaBIIIBHBIX PE3YJIbTATOB U BBIBOJIOB; COOJIOaeT TpeOOBAHUS MPABIII TEXHIUKH OE30IIACHOCTH TPYAaA;
MPAaBUIIBHO U aKKYPATHO BBITIOJHSIET BCE 3aITUCH, TAOJIHUIIBI, PUCYHKH, YEPTEKH, TPAdHKH, BEIYHCICHUS;
MIPABIJIBHO BEHITIONHSIET aHAJN3 TIOTPEITHOCTEH.

Ouenka «4» 3a padoTy, €ClIM BBIMOIHEHBI TPEOOBAHMS K OLICHKE «5», HO ObLIO JONYIIEHO ABa- TPU HEIoUeTa; He Oojiee
OJHOM I'py0Oi OIMMOKH U OIHOrO HEA0YETA.

Ouenka «3» cTaBuTCsI, ecii paboTa BBITIOIHEHA HE TOJTHOCTHIO, HO 00BhEM BBIMTOTHEHHON YaCTHTAKOB, YTO IMTO3BOJISIET
TTOTyYUTH MPABUIIBHBIN PE3YIIbTAT U BHIBO; €CITH B XOJI€ TIPOBEICHMS OMBITA U M3MEPEHUS OBLTH JOMYIIEHBI
OIITNOKH.

OueHka «2» CTaBUTCS, €ClIM paboTa BBIMOIHEHA HE TMOJHOCTHIO M 00hEM BBHITIOJIHEHHOW YacTHHE MO3BOJISET CleIaTh
MIPaBIIIBHBIX BBIBOJIOB; €CIIM OIBITHI, N3MEPEHHSI, BEIYUCIICHIS, HAOIOIEHHS TPOBOIMIIACH HEMPABUIIHHO.

B Tex cmydasx, xorma ygammiics oka3ail OpUTHHAIBHBIN 1 Harbolee parMoHaIbHBIN TOAX0 K BEITIOTHEHUIO PaOOTH 1
B TIpoiiecce padoThl, HO HEe N30eXal TeX WIM WHBIX HEJOCTATKOB, OIIEHKA 33 BHIITOIIHEHHE PabOTHI 110
YCMOTPEHHUIO YUUTENS MOXKET OBITH TIOBHIIIEHA TT0 CPABHEHHIO C YKA3aHHBIMHUBHIIIIE HOPMaMHU.

Ouyenka ycmHuuix omeemoe.

Ouenka «5» CTaBUTCSA B TOM CITydae, eClId YIalliics

a) oOHapyXMBaeT MOJTHOE TOHUMAaHNE XUMHIYECKON CYIITHOCTH PACCMATPUBAEMBIX SBIICHUI U 3aKOHOMEPHOCTEH, 3HaHE
3aKOHOB M TEOPHA, YMEET MOATBEPANTD UX KOHKPETHBIMHU PUMEPAMH, TPUMEHUTH B HOBOW CUTYAIlH U TIPU
BBITIOJTHEHWUHY TIPAKTUIECKUX 3aJaHHIA;

0) AaeT TOYHOE OIpe/eIeHNe  HCTOIKOBaHNEe OCHOBHBIX TIOHSATHI, 3aKOHOB, TEOPHIA, a TAK)KE MPABUIIBHOE OTIPE/IEIIeHNE
XUMHYECKUX BEJIMYWH, HX EINUHUI] U CIOCOOOB M3MEPEHUS;

B) TEXHUYECKU I'PAMOTHO BBITOJTHSAET XUMHUYECKUE OITBITHI, YePTEXKH, CXEMBbI, Tpa(h)UKH,COMyTCTBYIOIIHE OTBETY,
MIPaBIIIBHO 3aMHCHIBAET (DOPMYIIBL, ITONB3YSACH MPUHATON CUCTEMOM YCIOBHBIX 0003HAYEHUI;T') IPH OTBETE HE
MTOBTOPSET JOCIOBHO TEKCT yueOHUKA, a yMeeT OTOOpaTh IIIaBHOE, 00HAPYKUBAET CAMOCTOSTENILHOCTD U
apryMEHTHPOBAaHHOCTH CYXK/IEHHH, YMEET YCTAHOBUTH CBA3b MEXAY U3y4aeMbIM U PaHee H3ydeHHBIM
MaTeprasoM 10 Kypcy XMMHH, a TAK)KE C MaTeprajoM, YCBOSHHBIM IPU U3yYEHUU JPYTUX CMEXHBIX IPEIMETOB;

1) YMEET IMOAKPENUTh OTBET HECIOXKHBIMU JIEMOHCTPAITMOHHBIMH OITBITAM;

€) yMeeT JenaTh aHajau3, 0000LIeHUsI H COOCTBEHHBIE BBIBOABI [0 JAHHOMY BOIIPOCY;

) YMEET CaMOCTOSATEIBHO U PallMOHATBFHO PadoTaTh C YIEOHUKOM, JOMOTHUTEIHHON JIUTEPATYPO U CITPABOYHUKAMH.

Ouenka «4» CTaBUTCS B TOM CJIy4ae, €CIIM OTBET YJIOBJICTBOPSET HaA3BAHHBIM BHIIIETPEOOBAHUSAM, HO YUAIIUICS:

a) JOMyCKaeT OJHY HerpyOyro omMOKy WK He OoJiee IBYyX HEZOUYETOB U MOXKET UX UCHPaBUTh CAMOCTOSITENHLHO, HITH IIPH
HeOOJBbIION TOMOIIH YUUTES;

0) He 00JaaeT JOCTaTOYHBIMHA HABBIKAMH PA0OTHI CO CIIPABOYHOM JIMTEPATYPOH (HampuUMep, YIEHUK yMeeT BCe HAWTH,
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MPAaBUIBHO OPUCHTHPYETCS B CIIPABOYHHMKAX, HO paOOTaeT MEIJICHHO);

OueHka «3» CTaBUTCS B TOM CIIyJae, €CIH yJalluiicss MPpaBUIIbHO MOHUMAET XUMHUECKYIOCYIIIHOCTh PACCMATPHUBAEMBIX
SIBIECHUW U 3aKOHOMEPHOCTEM, HO IIPU OTBETE:

a) 0OHapyXHBAET OTACIbHBIC MPOOETBI B YCBOCHHH CYIIIECTBEHHBIX BOIIPOCOB Kypca XUMHH, HE MPEMATCTBYIONIHE
JalbHEHIIIEMy YCBOCHHIO IIPOrPAMMHOT0 MaTepraa;

0) MCIIBITHIBACT 3aTPYAHEHHS B TPUMEHEHHH 3HAHUH, HEOOXOAMMBIX JIUISI PEIICHUS 3a1a4 Pa3InIHbIX THIIOB, TIPH
00BSCHEHUN KOHKPETHBIX XUMHUCCKUX SIBIICHUH Ha OCHOBE TCOPHUH M 3aKOHOB, MJIH B TIOATBEPIKICHUN
KOHKPETHBIX PUMEPOB MPAKTHIECKOr0 IIPUMEH EHHSI TEOPHH;

B) OTBEYAET HEMOJHO Ha BOMPOCH yuuTens (yIyckas U OCHOBHOE), HITH BOCIIPOU3BOIUT COJEPKAHHME TEKCTa YIeOHHKA,
HO HEIOCTATOYHO MOHUMAET OTAEIbHBIC MOTOKEHHUS, MMEIOITUE BAKHOE 3HAUCHUE B TOM TEKCTE;

') 00OHapyKMBAET HEAOCTATOUHOE TOHUMAHUE OTJCIBHBIX MTOJIOXKEHHUH ITPH BOCIIPOU3BEICHUN TEKCTa yueOHUKA, WK
OTBEYAET HEMOIHO HA BOIPOCHI YUUTENS, TOMYCKast OHY - IBE TPYObIE OIHOKH.

OneHKa «2» CTaBUTCS B TOM Cllydae, €ClIM YUEHHK:

a) He 3HAeT U He MMOHWMAeT 3HAYNTEIBHYIO WM OCHOBHYIO YaCTh MPOrPAMMHOIO MaTepHalia BIpeaeiax
MTOCTABJIEHHBIX BOITPOCOB;

0) unu uMeer caabo cPOpMyIMPOBAHHBIC W HEMOJHBIC 3HAHUS U HE YMEET NMPUMEHSTHh MX KPEIICHHUI0 KOHKPETHBIX
BOIIPOCOB M 3a/1a4 M0 00pasIiy ¥ K MPOBEACHUIO OIBITOB;

B) WIH NPH OTBETE IOMYyCKaeT Oojiee ABYX TPyOBIX OMIMOOK, KOTOPBIE HE MOXET WCIPABUTHIAAKE IIPH TOMOIIN
YUHUTENS.
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JIner KoppeKTHPOBKH padoveil mporpaMMbl (KaJaeHAAPHO-TEMAaTHYeCKOro NUIAHNPOBAHMSA)

Ha Y4eOHBIH roj
Y4aurein:
Ipeamer:
Kaacc:
Ka 1o KTII k! Y HAa KOPPEKTHPOBKH D KOPPEeKTHPOBKH
COI'JTACOBAHO

3am. qupekropa mo YBP
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