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TO4YKA y POCTA XMMUS

lNMpumepHasa pabouyas nporpamma Nno XuMumu
na 9-11 knaccoB ¢ ucnosnb3oBaHUEM
obopypoBaHusi LeHTpa «To4yka pocTa»

Ha Gase ueHTpa «Toyka pocTa» obecrneduBaeTca peanusauuns obpaszoBaTenbHbix nporpamm
ECTECTBEHHO-Hay4YHOW U TEXHOMOrMYecKoi HanpasneHHocTel, paspaboTaHHbiX B COOTBETCTBUW C
TpeBoBaHMAMU 3aKOHOAATeNbCTBa B chepe oOpasoBaHWs v C y4E€TOM pekomeHAaauuin degepanbHoro
onepatopa y4ebHoro npeameTa « XUMUS».

O6pasoBaTenbHas nporpamma Mo3BONSET UHTErpuposaTb peanuayembie MOAXOAbl, CTPYKTYPY W
COAEpXXaHWe npw opraHwusauwn obyyeHns xumuu B 8—9 knaccax, BbiCTpoeHHOM Ha Gase mwoboro w3
JOCTYNHbIX yuebHo-meToguueckux komnnekcos (Y MK).

WicnonbaoBanue obopyaosaHus «Todka pocTa» npu peanusauwn aavHon O nossonseT co3aaTthb
yCnoBus:

* AN paclUMpeHus cogepmaHns LLKoNbHOro Xnmmn4eckoro obpasosaHus;

+ [N NOBbILEHWS NO3HABATENbHOM aKTUBHOCTW 0BYYaKLLNXCS B ECTECTBEHHO-Hay4HON obnacty,

« [NA pasBuTUSA NUYHOCTY peBGEHKa B Npouecce 0DYyYEHNS XMMuK, ero cnocoGHOCTEN, (hopMUpOBaHIS

1 yOBNETBOPEHNS CoOUMansHO 3Ha4YMbIX MHTEPECoB U noTpeBHoCTEN,

+ ans paboTbl C OAAPEHHLIMU LUKONbHUKAMKM, OPraHu3aunn ux PassBuUTUS B pasnu4Hbix obnactsx

oBpaszoraTensHON, TBOPYECKOW AEATENBHOCTU.

Mnaxnupyembie pe3ynbTarki 0CBOeHUs y4eOHoro npeamera «XumMua»
C ONUCaHueM yHUBepcanbHbIX Y4eOHbIX JeUCTBUMN,
AocTuraemMiix obyvarwmmMucs

HusnpocmHble pesynbmamsasl

O6yyqaroLyuiicss nonyyUm 803MOXHOCMb 08 (hOpMUPO8aHUS cnedyruwux nudHocmHeix Y'Y/

+  onpefeneHve MOTMBaLMKW N3ydeHns yyebHoro matepuana;

* OUEeHMBaHWe YycBaueBaemoro y4ebHoro marvepuana, WCXOAA U3 counanbHbiX W JIMYHOCTHBIX
LilEHHOCTE,

+ MoBblleHWe csBoero oBpazoBaTenbHOro YPOBHS W YPOBHS TFOTOBHOCTU K U3YYEHWK OCHOBHBIX
MCTOPUYECKNX CODLITWUI, CBA3AHHBIX C pasenTUem xumun u obLLecTsa,

*  3HaHWe NpaBwun NOBEAEHWA B YPEe3BbIYanHbIX CUTYaLUAX;

+  OLEHMBaHUE coLnanbHol 3HaYUMOCT NPOdeccUit, CBA3AHHbLIX C XUMUEN;

« BnageHue npasunamu GesonacHoro obpaLleHus C XMMUYECKUMU BelliecTsamu 1 obopyAosaHnem,
NPOABMNEHWNE 3KOMOTMYECKONR KYNbTYpPbI.

Memanpedmemssie pesynbmamkl

PeesynamusHsie

O6yyatowuiics nonyqum o3mMoxHocmb 015 hopMuposanus cnedyrouux peaynsimuerblx Y Y/

+ UenenonaraHue, BKMIOYas NOCTAHOBKY HOBbIX Lienei, npeobpasoBaHne NpakTUYeckol 3agaqn B
NO3HABATENbHYI0, CaMOCTOSTENbHbIA aHanu3 YCMoBUA [OCTWXKEHWS Uenu Ha OcHoBe y4eTa
BblAENeHHbIX YYUTENEM OPUEHTUPOB AENCTBIS B HOBOM y4ebHOM matepuane,

*  MNaHupoBaHWe NyTY AOCTMKEHUA Lenew,

+ yCTaHaBMeHUe Lenesbix NPUOPUTETOB, BbIAENEHNE anbTepPHaTUBHbIX CNocoboB AOCTKEHUSA Lienu
1 BbIGop HanBonee aheKkTNBHOrO cnocoba;

* YMeHWe CaMOCTOATENbHO KOHTPOINMNPOBaTb CBOE BpEMA W yNpasnATe MM,

*  YMEHWEe NPUHUMAaTh PELLEHNs B NPOBNemMHO’ CuTyauuu;
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XVMUS TOUYKA tr POCTA

« nocTaHoBka y4ebHbix 3a4ay, COCTaBMeHue nnaHda u NocNeaoBaTensHOCTH AeCTBUI;

+  opraHusauns paboyero MecTa npu BbINOMHEHWN XUMUYECKOrO SKCNEPUMEHTE,

* MPOrHO3MpoBaHKe pesynsTaToR 00y4eHns, OLeHMBaHe YCBOEHHOTO Matepuana, ougHka kayecTsa
1 YPOBHSA MOMyYEHHbLIX 3HaHUA, KOPPEKLWA NnaHa 1 cnocoba AencTeud npu HeobXoANMOCTY.

[TosHasamensHbie

O6yqatowuiicss MoMyyLm 803MOKHOCMb AN GhopMUpOsaHus cnedyroLux no3HasamesnbHsix YY/:

*  MOWCK W BblAeNeHue nHdopmaumm;,

+ aHanwa ycnosuii u TpebosaHuii 3aaaqu, Beibop, conocTaenexue u o6ocHoBaHKe cnocoba pelieHns
3apayn;

+ Bbibop HawBonee aseKkTUBHLIX CNOCODOB pelleHus 3agadu B 3aBUCUMOCTW OT KOHKPETHbIX
yCnoBui;

«  BbIABWKEHWE W 0BOCHOBaHKE runoTess!, Beibop crnocoba eé npoBepku;

+ CaMOCTOSNTENbHOE CO3JaHWe anropuTMa AesTenbHOCTW Npu PelleHWH npodnem TBOPYECKOro K
NOWCKOBOrO Xapakrepa,

+  YMEHUs XxapaKTepn3oBaTb BeLlecTBa No CocTasy, CTPOEHUIO U CBOWNCTBAM;

+ onucbiBaHWe CBOWCTB: TBEPALIX, XUAKMX, ra3oobpasHblix BEWECTs, BblAeneHne nx CylecTBEHHbIX
NPW3HaKoB;

+ n3oBpakeHWe cocTaea MPOCTENLMX BEWECTB C NOMOWbID XUMWYECKUX DOPMYN U CYyLUHOCTU
XUMUYECKNX peakUuii C NOMOLLBI0 XUMWYECKNX YPaBHEHWI;

¢ NpoBedEHUE HaBMIOAEHW, ONUcaHMe NPUSHAKOB U YCMOBUA TEYEHWS XUMUYECKUX peakuuit,
BbINOMHEHWE XWMUYECKOTO SKCMEPUMEHTa, BbIBOAbI HA OCHOBE aHanuaa HabnioAeHWA 3a
3KCMIEPVMEHTOM, PEeLleHWe 3apad, nonyyYeHue XUMUYEecKon uHpopMayunm n3  pasnnyHbiX
WUCTOYHUKOBE;

*  YMEHWE OpraHu30BbIBaTh UCCNEefoBaHne C Lensio NPoBEPKA TUNOTES;

*  yMEeHve genaTb yMO3aKnto4eHUs (MHAYKTUBHOE W NO aHanoruu) n BbiBoAbl;

* ymeHue 06BEeKTHBHO OLUEHMBaThL MHOPMAaLUIO O BELLECTBAX U XMMUHECKNX NPOLeccax, KpUTUHECKM
OTHOCWTLCS K NCEBAOHAYYHOW MHopMaLun.

KommyHukamueHble

OB6yyarwulics nonyyum e03MoXHOCMb O (hopMUPO8aHUs CredylouLx KommyHUKamugHbIx ¥ Y/

* MOMHOE W TO4YHOE BbIPaEHWe CBOMX Mbicneid B COOTBETCTBWW C 3ajadamu 1 yCrioBuAMU
KOMMYHWKaUWK;

+ a[leKBaTHOE WCMONb30BaHNE PEYEBbIX CPEACTB ASS Y4acTus B AWCKYCCUW U aprymeHTauun ceoei
nosuLMN, YMEHWE NPeacTaBnsATh KOHKPETHOE COAepXaHie G COOBLIEHMEM €ro B MUCbMEHHON 1
yCTHOM chopme, onpenenexue cnocoboB BIaWMOAEWCTBNSA, COTPYAHWYECTBO B MOWCKE U cbope
WHbopmaLuu; '

+ onpegeneHne cnocoboB B3aWMOAENCTBNS, COTPYAHWYECTBO B noucke v cBope WHopMaLmy,
yyacTue B Auanore, nnaHuposaHue obumx cnocoboe paboTel, NpOSBNEHWE YBAXWUTENBHOMO
OTHOLUEHMA K APYTUM yYaLlMMCs;

* OMUCaHWe COoAepXKaHWs BbINOMHAEMbIX AEWCTBUA C UEMb OPWEHTWPOBKW B MNPEAMETHO-
npaxkTU4ecKon AeaTenbHOCTH;

© YMEHWS Y4YUTHIBATh Pa3Hbleé MHEHUS W CTPEMUTBCS K KOOPAMHAUUM Pa3nUYHbIX NO3ULMA B
COTPYAHUYECTBE;

+ chopmynuposaTe COBCTBEHHOE MHEHWE U MO3ULMIO, apryMeHTMpoBaTb U KOOPAUHWPOBaTL €é C
NO3WUMAMU NapTHEPOB B COTPYAHMYECTBE Mpu BbipaboTke OOLWEro pelieHus B COBMECTHOWM
OEATENBHOCTY,

*+ OCYLUECTBNATL B3AUMHBIA KOHTPOMb 1 OKasbiBaTb B COTPYAHWYECTBe HeoOxopumyto B3au-
MOMOMOLLb;

+ nnaHwpoBaTk obwue cnocobbl paboThl; OCYLWECTBAATL KOHTPOMb, KOPPEKUWIO, OUEHKY AencTBUA
napTHépa, ymeTk yoexaars,

+ CMONb30BaTh afeKBaTHbIE A3bIKOBbIE CPEACcTBa ANA OTODpaXeHWs CBOUX 4YyBCTB, MbiCnen,

B oonemeanne 15




TOUKA vy POCTA XVIMUS

16

MOTUBOB U noTpebHocTer; oTobpaxaTe B pe.qu (onucaHve, oBbLACHEHWE) COAepMHaHne
coBepluaembix AeicTsuii, kak B gopme rPOMKOV COLNANNU3NPOBaHHON peyu, Tak 1 B dopme
BHYTPEHHER peqn;

passneatb KOMMYHWKATUBHYIO KOMMNETEHUWIO, WUCnonb3ys cpeacTea YCTHOW W MMCbMEHHOW
KOMMYHWKauuu npy paboTe ¢ TekcTamm y4eBHVKa 1 AONONHUTENBHOM nuTepaTypoit, CNpaBoYHbIMA
TaBrMUamMu, NPOSIBNATL TOTOBHOCTL K YBAXKEHNIO MHOM TOUKM 3pEHNsA npu oBCyKaeHWN pesynbTaToB
BbINONHEHHOW paboThbL.

fipedmemHbie pe3ynsmanibi

O6yyarowulics Hay4umes:

NPYMEHSTL OCHOBHbIE METOAbI NMOSHAHWA HabnwaeHue, u3MepeHne, 3KCNepuMeHT;

ONWCHIBATL CBOWCTBA TBEPAbLIX, XWAKWX, ra3oobpasHblx BEL|ECTB, BblAENAA WX CyLLECTBEHHbIE
NPU3HaKK;

pacKpbiBaTh CMbICN 3aKOHa COXpaHeHUa Macchl BELLECTB, aTOMHO-MONEKYNAPHOW TEOPUN,
pasnuyaTb XUMUYeckne v cusnyeckne ABNeHUs, HasbiBaTh NPU3HaKM 1 YCNoBuA NpOTeKaHus
XUMUYECKNX PeaKLniA;

cobntoaaTh npasuna GesonacHoi paboTsl NPy NPOBEASHNN ONbITOB,

nonb30BaThCs NabopaTopHbIM 0B0PYAOBaHMEM 1 NOCYAON;

nony4aTts, cobupaTb rasoobpasHbie BellecTea 1 pacnosHasarb WX,

xapakTepusoBaTtb (uan4eckne W XUMU4EecKne CBOWCTBA OCHOBHbIX KMaccoB HeopraHn4ecknX
COEAVHEHWiA, NPOBOAWTL ONbIThl, NMOATBEPKAAIOLIME XUMUYECKNE CBOWCTBA W3YYEHHbBIX KNaccos
HeopraHn4yeckux BeLecTB;

pacKpbIBaTb CMbICT MOHATUSA «PacTBOP», BbIMNCNATE MACCOBYHO AOMHO pacTBOPEHHOrO BELWECTBAa B
pacTBope, roTOBWTL PacTeopbl € onpeaenéHHoN MaccoBoii 4OMe pacTBOPEHHOro BELLECTEA,
XapakTepu3oBaTh 3aBNCUMOCTb (PM3NYECKNX CBOWCTB BELLECTB OT TUNa KPUCTANNNYECKON PeLLETKN,
onpeaensTb BUA XNUMUHECKOW CBA3N B HEOPraH4Yecknx COEANHEHNAX]

pacKpbiBaTb OCHOBHbIE TMONMOXEHWA TEopuu 3MeKkTponuTUYECcKon Auccouyuauun, CoCTaBnATb
ypaBHEHWUS 3NEKTPONUTUYECKON Auccoulnauum Kucnor, Wenoyel, conel u peakuuwid WOHHOMo
obmeHa;

pacKpblBaTh CYLHOCTb OKWCMUTENbHO-BOCCTAHOBUTENBHBIX peakuwii, onpefensaTe okucnuTens u
BOCCTAHOBWUTENb, COCTABNATL YPABHEHWUA OKUCITUTENBHO-BOCCTAHOBUTENBHBIX peakuni;

Ha3bIBATL (HaKTOPbI, BIUSAIOLME HA CKOPOCTb XUMUYECKOK peakumn,

XapaKTepu3oBaTth B3aWMOCBA3b MeXAy COCTaBOM, CTPOEHWEM U CROMCTBAMW HEMEeTannos u
MeTanmnoe;

NPOBOAWUTL OMbITbl MO NOMYYEHWIO U U3YHEHUID XMMUHECKIX CBOWCTE pasnuyHbix BELWECTE,
rpamMoTHO 0BpaLlaTbCs C BELECTBaMU B NOBCEAHEBHOM XN3HN.

O6yyarowLlics nony4yum 803MOXHOCML HayqUMbCA.

BLIABUrATL ¥ MPOBEPATH SKCNEPUMEHTANBHO MAMOTE3bl O XMMUYECKMX CBOWCTBAX BELUECTB Ha
OCHOBE WX COCTaBa W CTPOEHUS, UX CNOCODHOCTM BCTYNAaTh B XMMWYECKUE peakLmuun, 0 XapakTepe v
NPOAYKTax pPasnuuHbIX XUMUYECKUX peakyuni;

XapaKTepu3oBaTh BELeCTea MO COCTaBy, CTPOEHMID W CBOWCTBaM, yCTaHaBnuBaTe NPUHUHHO-
CNEeACTBEHHbLIS CBA3U MEXAY AaHHBIMU XapakTepucTnkamu BeLlecTsa;

COCTaBNATL MONEKYNAPHLIE U NOMHBIE MOHHbBIE YPABHEHUS MO COKPALLEHHBIM UOHHBIM Yy PaBHEHNAM,
NPOTHO31POBaTL CMOCOBHOCTL BELIECTBa MPOSBNATH OKUCMUTENbHLIE UMW BOCCTAHOBUTENbHBLIE
CBOICTBA C YYETOM CTENEHEN OKUCNEHNS ANEMEHTOB, BXOAALLMX B €70 COCTaB,

BbIABUraTh U MPOBEPATb IKCMEPUMEHTANbHO MMNOTE3bl O pesynbTartax BO3AENCTBUA PasnuYHbIX
HaKkToOpOB Ha U3MEHEHUE CKOPOCTY XUMUYECKOW peakumn,

MCMOMb30BATH NPUOBPETEHHBIE 3HAHWS NS 3KOMOTMYECKM TPaMOTHOTO MOBEAEHNS B OKpYXKaroLen
cpene;
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+  WCMONb30BaTh NPUOBPETEHHBLIE KMIOYEBbIE KOMMNETEHUMN NpU BEINONHEHW NPOEKTOB W PeLLeHUu
yueBHO-uccneaoBaTenbCkix 3aaay no n3y4eHunto CBOICTB, CNocoBos nony4eHns 1 pacnosHasaHus
BELLEeCTB;

. OBBLEKTUBHO OLEHUBATL MHOPMALMIO O BELIECTBAX U XUMUYECKIX NpoLieccax,

. 0CO3HaBAThb 3HAUEHWE TEOPETUYECKWX 3HaHUM No xumun A4ns npakTU4eckon [AeaTensHoCTh
YeroBekKa;

. coamaBaTb MOAENU U Cxembl ANS peleHus y4eGHbIX 1 no3HasaTenbHbIX 3afay; noHWmatb
HEoBXOAMMOCTL COBMIOAGHNA NPEAnUCaHni, npeanaraemblx B WHCTPYKUWAX NO MCMONb30BaHWI0
nekapcTs, cpeacTs BbITOBOR XMMun U Ap.

dopMbi KOHTROI#

KoHTponb pesynstaTos 00y4eHns B COOTBETCTBIN C aaHHow OfN npoeoguTcs B hopme NUCbMEHHBIX 1
akcnepumeHTanbHbix paboT, npeanonaraeTca NpoBEAEHNE NPOMEXKYTOYHOW 1 UTOTOBOW atTecTauuni.

lpomexymouHan amumecmayus

[INA  OCYLIECTBMNEHWs NPOMEXYTOYHOW aTrectauun  MCMoNb3yTCs KOHTPONbHO-OLEHOHHbIE
MaTepuansi, 0T6op COAePKaHUs KOTOPbIX OPUEHTUPOBAH Ha NPOBEPKY YPOBHSA yCBOBHNA CUCTEMbI 3HaHWIA
M YMEHUi — UHBapUaHTHOTO SApa COAEePKaHNs AEMCTBYIOLNX oBpaszoBaTensHoi Nporpammbl No XUMnun
ans oblieobpaszosaTenbHbiX opraHusauuii. 3apaqns NPOMEXYTOYHON aTTecTayun BknoYaloT Marepuan
OCHOBHbIX pa3Aenos Kypca Xumuu.

BapuaHT paboTsl o Teme «Teopnsi 3NeKTponuTu4eckon guccounaynmy

1. K xopollo pacTBOpUMbIM 3NeKTponuTam OTHOCATCS:

1) ruapokcua LnHKa 3) cynethug Gapus
2) docdaT unHka 4) kapboHaT Bapwa
OrtseT:

2. HauBonbluee 4ucno noHoB obpasyeTca npu pacTsoperun 1 Monb BELECTBA!

1) xnopuga kanus 3) xnopuaa xenesa (ll1)
2) xnopupa Gapus 4) cynbcpata xenesa (Il)
OTeeT:
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3. BcrasbTe NponyLleHHoe Cnoeo.

KOHLEeHTpUpOBaHHbIA pPacTBOp HEKOTOPOro BelecTBa He NpoBOAUT anekTpuyeckuin Tok. [pu
noBGaBneHnn K KOHLUEHTPUPOBaHHOMY pacTeBopy ABykpaTHoro obbéma BOAbl SNEKTPONPOBOAHOCTE
pacTBopa HemMHOro yeenuuunace. Npu ganbHerwem AoOaBneHnin BOAbLI SNEKTPONPOBOAHOCTE cHa4ana
yBEnu4Mnace, a 3aTem nepecrana U3MeHsTbCs. BelecTso OTHOCUTCS K 3nekTponuTam.

4. B 1n BoAbl pacTeopeHbl 1 Monb xnopuaa kanus v 1 Monb nognaa HaTpus. N3 kaknx ABYX Opyrux
CONei MOXHO NPUrOTOBUTL PACTBOP TAKOro e cocTasa? Beibepute 13 nepeqHs:

1) xnopua Hatpus,

2) HUTpaT kanws;

3) wvoaug kanus,

4) HuUTpaT HaTpus;

5) cynbdpat HaTpws.

3anuwunte Homepa BbiBpaHHbIX OTBETOB.

OTeeT:

5. YCTaHOBWTE COOTBETCTBUE MENIY NpU3Hakamu peakuuin u WCXOAHbIMW BelleCTBamMu: K Kawaom
noavunu, cbosHadeHHo Bykeoi, noabepuTe COOTBETCTBYIOLLYIO NO3NLINIO, 0603HaYEHHY0 LM poi.
MPU3HAK PEAKLIMIA

1) KapBoHaT HaTpus u conaHas KucnoTa

MCXOOHbIE BELLECTBA

A)
2) Xnopuag meau (1) v rugpokena kanus
B)
3) Cynbdar xenesa (lll) n rugpokcna HaTpua
4) KapboHaT HaTpuda U Xnopu Kanbuus
3anuwuTe B Tabnuuy BbiBpaHHbie LMppbl NoA COOTEETCTBY OLLMMK Byksamu.
OTeeT:
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6. BbifepuTe ABa WCXOAHBIX BELIECTBA, B3AUMOAEACTBUIO KOTOPbIX COOTBETCTBYET COKpalléHHoe
NOHHOE YypaBHEHVE peakuuv:

Fe2 + 20H = Fe(OH)2
1) FeO 3) FeCl 5) H20

2) Fe 4) KOH 6) FeCls
3annwuTe Homepa BblOpaHHbIX OTBETOB.

OTBET:

7. TMpu npvMeHeHwn UWHKa B Ka4yecTee MUKkpoynobpeHusa ero BHOCAT W3 pac4éTta 4 Kr Kpu-
crannoruapata cynsdara unrka ZnS0s » 7H20 Ha rekTap.

CKOMbKO 3TO COCTABNSET B NEPECUETE Ha NOHbI Zn?*? 3anuLunTe YNCO C TOYHOCTBIO 00 Uensix.

OTBeT: .

8. UYto obLuero B pacTBopax, UMELNX KUCNOTHYHO cpeay? (Kpatkuii OTBET.)

Kpumepuu oyeHusaHus pabomsi no xumuu
BepHoe BbINONHEHNE KaXXaoro 13 sanaHuin 1—3, 8 ouenusaeTcs 1 Gannom.
3a nonHbI NpaBWnbHbLIR OTBET Ha Kaxaoe 13 3apaHuin 4 —7 ctaeutes 2 H6anna; ecnv aonylleHa oaHa
owwnbka, TO oTBeT oueHusaeTcs B 1 Bann. Ecnu pgonylieHbl ABE U Bonee owWunBKKW MW OTBETa HET, TO
gbicTaenaetca 0 6annos.

’7 Homep 3apaHus MpaBunbHbIA OTBET Homep 3agaHusa MpaBunbHbIA OTBET —‘
1 3 5 231
2 4 6 34
3 Cnabbin 7 906
4 13* 8 YKkasaHo Hanuuve NoHoB
sopopoaa J

*Mopagok cneaosaHns uudp B OTBETE HE UMEET 3HaYeHUA.

Wmozogas ammecmalus

Ons OCYWeCTBNEHWA WTOroBOW arrecraunn  WUCnonb3ytoTes KMbI, cogepxaHue KOTOpbIX
OpPWEHTUPOBAHO Ha MPOBEPKY YPOBHA YCBOEHUA 3HAHWIA W ornpenenseTcs cucTemon Tpebosaruil K
NOArOTOBKE BbLINYCKHMKOB OCHOBHOW LWIKOMbIL JTa cucTema WHBapuaxtHa no OTHOLUEHUID KO BCEM
pedicteytowmm ON no xumuun ans obueodbpasosaTentbHbix opraHuzaunii, 3afaHvs UTOroBon arrectaunu
BKNIOYAIOT Matepuan OCHOBHbIX PasaenoB Kypca Xumun.

PaBota cocToWT W3 AByX uYacteil. Yacte 1 copaepxut 19 3apaHuii c KpaTkMM OTBETOM, NOA-
pasymMeBalolMx CamMoCTOSTenbHoe (OpMynuposaHne W 3anice OTBETa B BWOE dmcna unu no-
crnefoBaTensHoCTU Lnuap.

YacTb 2 cogepkuT 5 3aaaHui’ 3 3aaaHus aToil 4acTv NOAPasyMeBaroT 3anuce pase&pHyTOro 0TBETa, 2
330aHuUs 3TOI YacTu NpPeanonarakoT BeiNONHEHNE peanbHore XMMU4ECKoro akcnepumeHTa 1 odopMneHue
Ero pesynLTaToB.

KoHmponbHo-oueHo4YHble Mamepuaribl
Bapuaxm nucsmeHHol pabomel 0718 Umoaoeoli ammecmauuu
Yacme 1

‘ OTeeTamu Kk 3agaHuam 1 —17 senawTca umdpa unu nocneaosaTenbHocTb uup (dncen). OTBem
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CHauana ykaxuTe B TekcTe paboTel, a 3aTem nepeHecuTe B BENAHK OTBETOB Ne 1 cnpaea oT HOMeEpPa
COOTBETCTBYKILLUErO 33AaHWdA, HaduHas C nepsoin kneToukn, Ges npofenos, 3anAaTbiX W APYrUX
[OMOMNHUTENbHLIX CUMBONOB. Kaxaywo uuppy nuwnte B OTAENbHOM KneTo4yke B COOTBETCTBUN C
npueeaéHHbIMK B BnaHke obpasuamu.

1. BuibepuTe ABa BbICKA3bIBaHNSA, B KOTOPbIX TOBOPUTCS O MEAN KaK XUMUYECKOM 3NEMEHTE.
1) Mepgb pearvpyeT C XJI0pOM.

2) Meab npw HarpesaHUn Ha BO3AYyXe OKUCNAETCH.

3) Cnnaebl MEAW 1 30M10Ta UCMONbL3YIOTCA AN N3TrOTOBNEHNA OBENUPHBIX YKpaLLeHWi.

4) B coctaB 6opA0CCKOW XKNAKOCTW BXOANT MEAb.

5) B cocTae mefHoW NaTuHel BXOAUT MELb.

3anuwmTe HoMepa BblBpaHHbIX OTBETOB.

OTBeT:

2. Ha npvBEAEHHOM pUCyHKe U300paxeHa MOAEeNs aToMa XMMUHECKOro anemeHTa.
»-""‘M

3anuwuTe B TabnuLy BeNu4uHy 3apsaa sapa (X) atoma XMMUHECKoro anemMeHTa, MoAenb KOTOPOro
n3oBpaxeHa Ha PUCYHKe, U Homep rpynnbi (Y), B KOTOPOW 3TOT 3NEMEHT PacnonoXeH B Mepuoanyeckon
cucTeme. (ns 3anucu oTBETa ucnonb3yiite apabekve Lndbpsl.)

X 1Y

OTBeT:

3. PacnonoxwuTe B NOpSAKe yBENMYEHNs SNeKTPOOTPULATENBHOCTH XMMWYECKNE SNEMEHTHI.
1) kucnopoq; 2) KpeMHUA; 3) chocchop.
3anuwuTe HoMepa 3NEMEHTOB B COOTBETCTBYOLLEM NOPAAKE.

OTBET:

4. YCTaHOBWTE COOTBETCTBUE Mexay hopMynoNn COSANHEHUS 1 CTENEHBIO OKUCNEHUS Cepbl B 3TOM
COEAUHEHNI: K KaXKAOoW No3uLnm, 060o3Ha4eHHo! Byksoit, noadepuTe COOTBETCTBYIOLLYIO NO3ULNIO,
0603HaYEHHYO LdPONA.
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XUMUS TOYKA POCTA

SOPMYA GOEMIH EHUA CTEMEHb OKUCNEHWA CEPBI
OteeA) S 1)-2
B) CS2 2) 0
B) H I 3) +4
4) +6
5. W3 npeanoXeHHOro nepeyHs esibepute ABa BellecTsa ¢ WOHHOW CBA3bIO!
1) LIiCl
2) OFz;
3) S0z
4) CaFz;
5) H:20.
3anumnte Homepa BbiOpaHHbIX OTBETOB.
OrtseT:
6. Kakue nBa yTBEPKAEHWA BEPHbI ANA XaPaKTEPUCTUKIA KDEMHUSA U docdopa?
1) 3neKTPOHbI B aTOME PacnonoXeHbl Ha TPEX 3MEKTPOHHBIX CIOAX.

COOTBETCTRYIOLLEE MPOCTOE BELLECTBO CYLUECTBYET B BUAE YETLIPEXATOMHBIX MOMEKYT.
XUMUYECKU 3rEMEHT OTHOCUTCH K MEeTannam.

3Ha4YeHue 3NeKTPooTPULATENBHOCTU MEHBLUE, HEM Y tocdopa.

XUMUYECKUi aneMeHT oBpasyeT BbicLune okcuap! ¢ obien dopmynon 30;. 3anuwuTe Homepa

BbIBpaHHbIX OTBETOB.

OTBeT:

T
1)
2)
3)
4)
5)

3 NnpeanoXeHHOro NEPEYHs BellecTs BeloepuTe OCHOBHbIA OKCKA W KNCNOTY:!
Ca0;

Mg(OH)2;

S0Oz;

NaClOg;

HCHO4.

3anunuTe B None oTseTa cHavyana HoMep KUCNOoTHOro okeuaa, a 3aTem HOMep OCHOBaHWA.

OTBeT;

8.
1)
2)
3)
4)
5)

Kakve ABa W3 NepeyucrneHHbIx Belects ByayT BCTynaTh B PEaKLUIo C OKCMAOM LnHKa?
Fe(OH)z;

HNO3;

Oz

KOH;

S.

3anuwuTe Homepa BbibpaHHbiX OTBETOB.

OTeeT:;

B copepxarie 21




TOYKA y POCTA XVMMUA

9. YcTaHOBUTE COOTBETCTBUE MEXAY pearupytolnmn BelecTsamn v npoaykTamu(om) ux
B33UMOASMCTBUSA: K KaXAON No3uuunu, o603Ha4eHHoi BykBoii, noabepuTe COOTBETCTBYIOLLYHO
noauunio, 06o3Ha4YeHHY LNdPOoN.

PEAMVIPYIOLME BELLECTBA

A -
g; Nhiaa(;a :a%m A MPOOYKT(bl) BBAMMOLENCTBUSA

. 1) » Na2S04
B) Na + H2S04(pa3b.) 2) A NazS0s

3) A Na2804 + H20
4) » NazS0s + H2
5) A NazS03 + H20
3anuwuTe B TabnuLy biBpaHHbie LMdpbl NOA COOTBETCTBYOLMMA BykBamu.

|

10. YcTaHoBWTE COOTBETCTBIE MEXAY DOPMYSION BELECTBa U peareHTami, C KOTopbIMM 3TO
BELLECTBO MOXET BCTYNaTh B peakumio: K Kaxaoi nosuunu, oBo3HayeHHon Bykeoit, nonbepute
COOTBETCTBYIOLLYIO NO3ULNI0, 0B603HaUeHHY Lnudpon.

®OPMYA BELLECTBA

AlB

B

OTBeT:

A) S PEATEHTHI
B) ZnO 1) Oz, H2S04 (koHu,.)
B) CuSO4 2) Fe, BaClz (p-p)

3) NaOH, H2S04 (p-p)
4) Nz, NaCl (p-p)
3anuwuTe B Tabnuuy BoiBpaHHble Ludpsl NOA COOTBETCTBYOLLNMI Byksamn.

l‘A BE| B

|

11. W3 npeanoxeHHoro nepeyHs soibepute ABe Napbl BELECTB, MEXTY KOTOPLIMUA npoTexkaeT
peakunsa 3ameLleHns;

1) UMHK 1 conaHas Kucnota,

2) okcug yrnepoga (V1) u okcua HaTpus,

3) oKcuAa UMHKa W CONSHas KMcnota,

4) xeneso v xnopug megn (I1),

5) HaTpwi 1 BOAOPOA.

3anulimnTe Homepa BbliBpaHHbIX OTBETOB.

OTseT:

OTBeT:

12. YCTaHoBWTE COOTBETCTBUE MEXIY Pearupylowmmn Beliecteamy 1 npusHakom npoTekalLen mexay
HUMW peakuun: K KapkOoh nosuuum, o6o3HayeHHol BykBoi, noabepwTe COOTBETCTBYHOLLYIO No3nLKH,
o0603Ha4YeHHYo Undpoi.

PEATMPYIOLME BELLECTBA MPU3HAK PEAKLIMWA

A) NaxC0s3 n H2S04 1) BbinageHune Genoro ocagka
B) K2CO3 u CaClz 2) BbldeneHwe rasa

B) CuCl2 n KOH 3) sbinageHve ronyboro ocagka

4) Bbinagexve Byporo ocaaka
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TOYKA POCTA XUMUSA

3anuwuTe B TaBNULY BbIGPaHHbIE LNPLI NOA COOTBETCTBYIOWMMI DykBaMi.

A | B B
OTBeT:

13. BeibepuTe ABa BeWecTBa, Npy NONHOM gkccouuanim 1 Monb KOTOPbIX o6pasyeTca 3 Monb aHUOHOB:
1) HUTpaT Kanws;

2) ruapokens Bapus;

3) xnopug xenesa (Ill);

4) chocdpaT Kanus;

5) cynbchat antoMuHKUs.

3anuwwute Homepa BbIGpaHHbIX OTBETOB.

OrtseT:
14. BuibepuTe 4Ba UCXOAHbLIX BELECTBA, B3aMOAENCTBIIO KOTOPLIX COOTBETCTBYET COKPaLLEHHOE

VOHHOE ypaBHeHve peakLn:
Cu?* + 20H- = Cu(OH)2"

4) KOH
1) CnO 5) H20
2) Cu

3) CuClz 6) Fe(OH)s

3anuwmnTe HoMepa BbiGpaHHbIX OTBETOB.

OTBeT:

15. YcTaHOBWUTE COOTBETCTBME MEXAYy CXemMoW npouecca, MNpoucxodsljero B OKUCNUTENBHO-
BOCCTAHOBUTENbHOM peakuun, U Ha3BaHUeM 3TOro NPOLIECCa: K Kaxaoi nosuumuu, oboszHauyeHHo Byksoun,
noabepuTe COOTBETCTRYIOLLYIO NO3ULMI0, 0B03HaUYEeHHYI0 Lnhpoi.

CXEMA MNMPOLIECCA HA3BAHWE MNMPOLIECCA
A) Fe?* A Fe®*B) N3 A NoO 1) okucneHue
B) C* A C*2 2) BOCCTaHOBMEHWE

3anuwnTe B Tabnuuy BeiGpaHHble UMdpel NO4 COOTBETCTBYIOWMMI ByKBaMU.

Al B|B
OTeeT:

16. W3 nepeyucneHHbIX CyXAeHuil o npaeunax paboTbl ¢ BewlecTBamn B nadopartopuv u ObiTy
BbibepuTe BepHoe(bie) cyxaeHune(s).

1) 3anoKEHHYH CNMPTOBKY HEnNb3s NEPeHOCUTb C OAHOW NapTbl HA OPYrYHO.

2) [Mpu nonaaaHwum Ha KOXY Kanenb KUCNOTbl HYXHO 3aBUHTOBATL 3TOT y4aCTOK KOXMW.

3) Tpu HarpesaHun pacTsopa NPOBUPKY C KUAKOCTbIO AepxaT nog yrnom B 45° U HanpasnawT
FOpnbLILLKO B CTOPOHY OT MOAEN.

4) PaboTy C KOHLUEHTPWPOBAHHbLIMW pacTBopamy LWeno4yw CcrneayeT npoBoAWTe B PE3MHOBbIX
nepyarkax.

3anuwuTe B none oTeeTa Homep(a) BepHoro(bix) cyxaeHus(in). OTBeT..
17. YcTaHoBWUTE COOTBETCTBUE MEXKAY ABYMSA BELLUECTBAMW ¥ PESKTUBOM, C MOMOLLIbKO KOTOPOro MOXHO

pasnUYUTL 3TV BELUecTBa: K kaxgod noswuuu, obosHayeHHoit OykBO#, noadepnTe COOTBETCTBYIOLLYHO
nosnuuio, obosHa4eHHyo Ludpoi.
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TOYKA POCTA

XmMmus
BEUWECTBA PEAKTMB
A) KClun BaCl 1) Na2S04
B) CuSO4 n CuClz 2) NaOH
B) Zn(NO3)2 3) HC1

4) AgNO3

3anuwunTe B Tabnuuy BeibpaHHbie Undpbl NoA COOTBETCTBYOWUMY ByKBaMU.

A\E B

OTseT:

[ Omeemon k 3adaHusm 18, 19 gensemcs uenoe Yucno unu KoHeyHas decamuyHas opobe.

3adaHus 18 u 19 ebInonHAMES ¢ LCNONb308aHueM crnedyrweao mexkcma.

18. BblMUCNWTE B NPOLIEHTax MaccoBylo AOn asora B moyesuHe COMM, 3anuwunTte 4Yucno c

TOYHOCTbLIO A0 LEenbIx.
OTeeT:%.

19. PacTBOp MOYeBUHbI ¢ Maccosoi aonent 0,1% ucnonb3yeTcs B ka4ecTee BHEKOPHEBOW NOAKOPMKM
TomaTtos. [pu noaKopMKax Ha pacTteHus Hanocutes 20 r asota Ha 100 m? . CKoMbKO rpammMoB MOYEBUHBI
HY)KHO 3aTPaTUTb Ha 3eMerlbHbIi y4acToK Takoi niowaabio?

3anuwuTe YUCNo € TOYHOCTBIO 40 LEenbIX.

Oteerr.

Yacme 2

20. Wcrnonb3ys meTon anekTpoHHoro 6anaHca, paccTasbTe KO3hdULUUEHTEI B ypaBHEHUN peakuuu,
cxema KoTopo:
SO2 + Iz + H20 LI HI + H2S04

OF'Ipe,ElEJ'IMTE OoKMcnuTenb 1 BOCCTEaHOBUTENDb.

21. [lanHa cxema npespalleHunii:
Cszaz Ll CaCO3 U X1/ Ca(OH)2

HanuwuTte MonekynspHble ypasHeHNst peakLuit, C NOMOLLLIO KOTOPLIX MOMXHO OCYLLECTBUTL YKa3aHHbIe
npespaLleHus. [1ns Nnepeoro npespaLleHis CoCTaBbTe COKPaLLEHHOe UOHHOE ypaBHeHue peakuni.

22. Tpu pgobaBrieHnn K pacTsopy rMapoKcHaa kanus ¢ maccosoi aoned wenoun 10% w3bdbbiTka
pactBopa HuTpaTa meau (Il) obpasosancs ocagok maccon 9,8 r. Onpeaenute Maccy WCXOOHOro pacTeopa

Lenoun.
[pakmuyeckas Yacme
NaH pacTeop cynbdata marHus, a Tawke Habop cneayrolmX peakTUBOB: LWMHK; consHas kucnota,

pacTeopbl r’uapoKkcuaa HaTpus, xnopuada Gapusa v HUTpaTa Kanws.

23. lcnonb3ays TONbKO PeakTUBbl U3 MPUBEAEHHOTO NEPEYHS, 3anuLIMTe MONEeKYNsApHbIe ypaBHeHUs
ABYX PEAKUNIA, KOTOPbIE XapakTepuayloT XMMUYECKUE CBONCTBA Cynbdara MarHus, u yKaxuTe npusHaku nx

npoTekaHus (3anax rasa, LBET 0cCaaka 1unu pactsopa).
24. [poBeauTe XUMWYECKWE peakuun Mexdy cynbartom marHWs v BeibpaHHbiMW BeljecTsamun B
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TOYKA y POCTA

Yacmes 2
Kpumepuu oueHueaHus eblnonHeHus sadaHull ¢ pa3eépHymsimM OMeemom

XUMUA

20. cnonb3ya METoA aNnekTpoHHoro BanaHca, paccTaebTe KOAhPUUUEHTE! B yPaBHEHUU peakLni,

CXema KOTopoW:
SO2 + |z + H20 1] HI + H2S04

Onpenenme OKWCINUTENBb W BOCCTEHOBUTENb.

CopepxaHue OTBETa U yKasaHWsa No OLeHUBaHUK

Bannbi

3nemeHThl oTBETa:

1) CocTaBneH aneKkTpoHHLIN Banaxc:

1S%-2e S+

112+ 2eu2l

2) PacctaeneHbl KO3(h@UUMEHTLI B YypaBHEHUW peakyu.

SOz + Iz + 2H20 = 2HI + H2S04

3) Ykasano, 4yto SO2 (Mnv cepa B CTeNeHn okucneHuns +4) aBnaeTca BOCCTAHOBUTENEM, a@
o4 — oKUCAMTENEM.

OrTeet I'ipaBIr‘IﬂbeIF"I 1 NOSHbIN, BKNOYaeT BCE Ha3BaHHble BbiLLE 3M1EMEHTHI

ﬂpaamnbﬂo 3anucadbl ABa 3NeMeHTa OTBETa

I'Ipaamano 3anncaHd oaunH 3f1eMeHT OTBETa

Bce anemeHThl 0TBETa 3anucaHbl HEBEPHO UMW OTCYTCTBYHT

MakcumansHbil 6ann

21. [aHa cxema npespalleHuit;

CaCl*CaCOs LI XACa(OH)2

HanuwnTe MonekynspHbIE YPaBHEHWS PeakLUMid, C NOMOLLIbIO KOTOPbIX MOXHO OCYLLECTBUTL YKasaHHbIe

npeepalieHuns. ,ﬂf’lﬂ nepBoro npeBpalleHna CocTaebTe CoKpalléHHOE MOHHOE YypaBHeHWe peakuum.

CopepxaHue oTBeTa U yKa3zaHUA MO OLEeHUBAHUIO

=3
Bannbl

JnemeHTbl oTBETA!

HanucaHbl ypaBHeHWUs peakLyil, COOTBETCTBYIOLLWE CXEME NPEeBpaLLeHNii:
1) CaClz + Na2C0Os = CaCOz + 2NaCl

2) CaCQOs L4 Cal + COz

3) Ca0 + H20 = Ca(OH)z

CocTaBneHo CoKpalléHHOoe MOHHOE YpaBHeHue Nepsoro npespalleHns.
4) Ca?* + CO3" = CaCQOa

OTBEeT NpaBubHbIA W NOMHbIA, BKNKYaET BCe Ha3BaHHbIE BbILUE 31EMEHTDI 4
MpaBuUnbHO 3anucaHbl TPU ypaBHEHWA peakuum 3
[MpaBunbHO 3anucadbl ABa ypaBHEHWUS peaKkuun 2
[TpaBuWnbHO 3anNUcaHo OA4HO ypaBHEHUE peakyuu 1
Bce ypaBHeHWs peakuwil 3anncaHsl HEBEPHO UMW OTCYTCTBYHOT 0

MaxcumansHsili 6ann
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XMMUS TOUYKA ir POCTA

22. [pw poBaeneHun K pacTBOpy MAPOKCMAE Kanus C MaccoBoW Aonewt Lenouyu 10% wu3bbiTka
pacteopa HuTpaTa meau (1) obpasosancs ocagok maccoi 9,8 r. Onpeaenute Maccy UCXOAHOTO pacTeopa
Lieno4u.

CoaepxaHue oTBeTa U yKaszaHusi N0 OUEHUBAHWUIO Bannbl

OnemeHTbl OTBETA:

1) CocTaBneHo ypaBHeHWE peakunn;

2KOH + Cu(NOs)2 = Cu(OH)2 + 2KNO3

2) PaccuynTaHo Konn4ecTso BELeCTBa MMAPOKCHAE Kanus, 3aTpadeHHoro B pesynetarte
peakuuu:

n(Cu(OH)z) = m(Cu(OH)2) / M= 9,8 : 98 = 0,1 monb

no ypasHenuto peakyun n(KOH) = n(Cu(OH)2) » 2 = 0,2 mone

3) OnpegeneHa macca pacTBopa rmapokcnaa Kkanus:

m(KOH) = n(KOH) - M(KOH)=0,2+56=112r

m p-pa = m(KOH) /w 00 =11,2:10+100=112r

OTBET NpaBUNbHbLIA W NOMHbINA, BKNOYaET BCE HA3BaHHbIE ANEMEHTDI 3
MpaBunbHO 3anucaHbl ABa U3 Ha3BaHHbIX Bblle 3NeMeHTOB 2
MNpaBuneHO 3anMcaHo OAHO U3 Ha3BaHHbIX BbllUE 3NEMEHTOB 1

MaxcumarneHblll 6ann 3

[Mpakmuyeckasa 4acmsb

[aH pacTeop xnopuga xenesa (lIl), a Tawke Habop cnegyronx peakTusos: Meab; CondHas Knenota,
pacTBOpbI TMAPOKCUAE HATPUS, HUTPaTa cepebpa u xnopuaa Kanus.

23. Wcnonb3ys TONbKO peakTUBbl U3 NPUBEAEHHOTO NepeYHs, 3anumnTe MonekynapHbie ypaBHEHNS
ABYX peakLuil, KOTOpblEe XapaKkTepuayloT XMMUYeckue cBoicTBa xnopuaa xenesa (Il), u ykaxure npusHaku
WX NpoTeKaHus (3anax rasa, UBeT ocafka unu pacteopa).

CopepxaHue OTBETa M YKa3aHWUs MO OLEHWBaHUIO Bannsl

3nemeHTbl OTBETA:

3nemeHTbl oTBeTa:

CocTaBneHbl YpaBHEHNA ABYX peakuuil, XxapakTepuayolime Xumnyeckmue cBoicTea
xnopuaa xenesa (lll), u ykazaHbl NpUsHaKky Wx NpoTeKaHus:

1) FeCls + 3AgNOs3 = Fe(NOs)s + 3AgCIJ-

2) BbinageHue 6enoro TBOPOKUCTOro 0caaka,;

3) FeCls + 3NaOH = Fe(OH)3"* + 3NaCl

4) BbinageHue Byporo ocagka

OTBET NPaBUNbHLIA U NOMNHLIA, BKNIOYAET BCE HA3BaHHbIE 3MIEMEHTHI 4
MpaBuneHo 3an1caHbl TPU ANeMeHTa oTeeTa 3
MNpaBunbHO 3anucaHbl ABa 3NEMEHTa OTBETA 2
MpaBuneHO 3anUcaHo OAUH 3NEMEHT OTBETa 1
Bce anemeHTbl 3anucadbl HEBEPHO UMW OTCYTCTBYIOT 0

MakcumansHell 6ann 4
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TOYKA v POCTA XVMUS

24. TpoBeauTe XUMUYECKUe peakuuu Mexay pacTeopom xnopuaa xenesa (Ill) n BbliBpaHHbIMu
BELLECTBaMU B COOTBETCTBUN C COCTABNEHHLIMU ypaBHeHUAMU peakuyuy, cobniofas npasuna TeXHUKA
6esonacHocTy, NposepbTe, NPaBUbLHO N yKasaHbl B OTBETE Ha 3adaHune 23 npusHakn npoTekanna
peakuwit. Mpu HEOBXOAMMOCTI AOMNOMHUTE OTBET UMW CKOPPEKTUPYUTE ero.

CopepaHue OTBETa U yKa3aHWA Mo OLEHNBAHUIO Bannbl

XUMUYECKUI BKCTIEPUMEHT BbINOMHEH B COOTBETCTBUM C UHCTPYKUMEN K 3aAaHMI0 24.
+ oTOOp BellecTe NposeEH B COOTBETCTBUW C NYHKTaMK 3.1—3.5 MHCTpyKUMK;
« CMELLUVBAHWE BELLECTB BbINONHEHO B COOTBETCTBMM C NyHKkTamu 3.6—3.8 HCTPYKLMN

XUMUYECKU SKCTIEPUMEHT BbINOMHEH B COOTBETCTBIM C NpaBnnamm TeXHUKN Besonac- 2
HOCTW
MpaBuna TexHUKN 6830NacHOCTV HapyLUEHbI NpK OTOOPe UMu cMeLLBaHni BeLecTs
MpaBuna TexHUKM BE30NACHOCTY HapyLLIEHb! KaK Npyu 0TOOpe, Tak 1 Npu CMelunBaHui 0
BELLECTB

MakcumanbHbill 6ann 2

Mpu HapyweHuu npasun mexHuKky 6e30MacHOCML, KOMopoe Moxem HaHecmu yuepo

300p08bI0 CaMo20 3K3aMeHyeMozo Ul OpyaLix y4acmHUKOe 3K3ameHa, aKkcnepm obasaH

npekpamums ebINoIHeHUe aKkcnepuMeHma obyqarumcs N
MakcumanbHoe 4ucno 6annos 3a BbinonHeHue paboTsl = 40.
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