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10 KITACC

Kountpoabnas padora Ne 1 mo teMme «Yri1€BoA0pOAbD)
BapuanTt 1

IInanupyemMble pe3ybTaThl

MeTanpeaMeTHbIE:

— IUIAHUPOBATh pEIlIeHHWE IOCTABIEHHBIX 3343y, S(PQPEKTUBHBII IMOUCK PECYPCOB,
HEOOXOUMBIX JIJISl TOCTHKEHUS TOCTABIICHHOM 1EJIH;

— HaXOJUTh CIIOCOOBI PeLIeHUs 3aay;

— KPUTHYECKU OILICHWBATh U MHTEPIPETUPOBATH MOJYyUYECHHYIO MH(DOPMAIMIO C Pa3TMYHBIX
TTO3HIIHI;

— OCYIICCTBIIATH IIEJICHANPABICHHBIM IOUCK BO3MOXKHOCTEH IS TIEPEHOCA CPEICTB U
Croco0oB JeicTBuS;

— pa3BepHYTO, JIOTHYHO W TOYHO WU3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJb30BAHUEM
MUCHbMEHHBIX) SI3BIKOBBIX CPEJ/ICTB;

— COIOCTABIISATH MOJYUYECHHBIA PE3yIbTAT NCATEITHHOCTH C IIOCTABJICHHON 3apaHee IeIbIo;

npeaMeTHbIE:

— OOBSICHITh NMPUYMHBI MHOTOOOpPA3usi BEIIECTB HA OCHOBE OOIIMX IMPEICTABIICHUN 00 HMX
COCTaBe€ U CTPOCHUU;

— MPUMEHSTH MPaBUIA CUCTEMATUYCCKOW MEXKIYHAPOJIHOH HOMEHKIIATYpPhl KakK CPEICTBa
pa3iaryueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIE W CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEHIECTB Kak
HOocHUTeNel WH(GOpMalMd O CTPOCHUU BEIIECTBA, €ro CBOMCTBAX M MPHUHAUICKHOCTH K
OTIpe/ICIEHHOMY KJIacCy COCTUHECHHUIA,

— XapakTepu30BaTh OpPraHMYECKHE BEIIeCTBA IO COCTaBy, CTPOCHHIO M CBONCTBaM,
YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MKy JTaHHBIMU XapaKTePUCTHKAMH BEIIIECTBA;

— TMPUBOJUTH MPUMEPHI XUMHYECKHX pEaKlUd, PacKpHIBAIOIIUX XapaKTEepHbIE CBONCTBA
TUTTUYHBIX MPEACTABUTEICH KJIACCOB OPTaHMYECKHX BEIIECTB C IEIbI0 WX HIACHTU(UKAINUA U
00BsiCHEHUS 00J1aCTU IPUMEHEHUS;

— MPUBOJUTH TMPHUMEPHl MPAKTHYECKOTO HCIIOJB30BAHUS TIPOJYKTOB MPHPOJHOTO Tasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHUII;

— MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMUMHUYSCKUX PEaKIUi Ha OCHOBE 3HAHWU O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— WCIOJIb30BaTh 3HAHMSI O COCTAaBEe, CTPOCHHHM M XWMHUYECKUX CBOWCTBAX BEHIECTB IS
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeNbHOCTH;

— TMPOBOJUTH PacYeThl Ha HAXOXJICHUE MOJCKYJISAPHOW (HOPMYIIBI YIIEBOAOPOJA IO €ro
OTHOCUTEIILHOM IIIOTHOCTH U MAaCCOBBIM JIOJISIM SJIEMEHTOB, BXOISIINX B €r0 COCTaB;

— yCTaHaBJIWBATh TEHETHYECCKYIO CBSI3b MEXKIY KJIacCaMH OpPTraHWUYECKHX BEIISCTB JIIS
000CHOBaHUS TPHUHIMIUATIBGHOW BO3MOXXHOCTH TOJYYCHHsS] OPraHUYEeCKHX COEIUHEHUN
3aJJaHHOTO COCTaBa M CTPOCHHSI.

HNHcTpyKIus M0 BHINOJIHEHHIO PadoThI

Pa6ora Brurouaet 14 3aganwmii. Yactes 1 — 10 3amanuii (Ne 1-10), gacts 2 — 4 3amanus (Ne 11-
14).

OtBetom Kk 3amanusiM Nel-3,5,7-9 sgBnsieTcss mocienoBaTenbHOCTh UG, KOTOpas
COOTBETCTBYET HOMEpaM MPAaBHILHOTO OTBETA.

[Tpu Beimonuenuu 3amanus Nel() oTBeToM siBNsieTcsl oAHa IUdpa, KOTOpas COOTBETCTBYET
HOMEpY MPaBUJIbHOTO OTBETA.

[Tpu BeimonHenuu 3amanus Ned,6 K KakIOMYy JJIEMEHTY IEpPBOTO CTONOIA TOa0epuTe
COOTBETCTBYIOIIHI 3JIEMEHT U3 BTOPOTO CTOJIONA. 3aMMUIINUTE BHIOpaHHBIC IU(PHI B TAOTUITY MO



COOTBETCTBYIOLUMH OyKBaMHU.

BauMarenbHO npouynTanTe Kaxka0€e 3alaHie U MpejyiaraeMble BapuaHThl oTBeTa. OTBevaiiTe
TOJIBKO TIOCIIE TOTO, KaK Bbl MTOHSUIM BOIPOC U MPOAHATIU3UPOBAIN BCE BApUAHTHI OTBETA.

Bremmonnsist 3amanus Nell-14, 3anummTe cHavyaia HOMEp 3a/laHusl, a 3aTE€M Pa3BEPHYTHIN
orBeT K Hemy. OTBETHI 3alMMCHIBAiiTe YETKO M Pa30OPUYMBO B IOJIE OTBETOB MOCIE KaXKIOTO
3aJaHusl.

Boinonusiite 3amanust B TOM MOpsiIKE, B KOTOPOM OHM JaHbl. Eciam kakoe-To 3amaHue
BBI3bIBACT Yy Bac 3aTpydHEHHE, MpomycTuTre ero. K mpomyleHHbIM 3aJaHHUsIM Bbl CMOXETE
BEPHYTHCS, €CJIM Y BAC OCTAHETCS BPEMs.

3a BBINOJHEHUE PA3IUYHBIX IO CIOXHOCTU 3aJaHUN JaeTcsd OT OJHOTO 10 HECKOJIbKHUX
O0aitoB. bamibl, mojlydeHHbIE BaMH 32 BBIIIOJIHEHHBIC 3aJaHusi, cyMMmupytoTcs. [loctapaiitech
BBIMIOJHUTH KaK MOKHO OOJIbIIIe 3a1aHUi U HaOpaTh HauboJbIlIee KOJIHMUYECTBO OAJIOB.

Kenaemycnexa!

Yactnl

Omeemom Kk 3a0anusam 1-3,5,7-9 aenaemcsa nociredosamenvuocmov yugp. Omeemom K
3a0anuto 10 aenaemca oona uugpa, Komopas coomeemcmeyem HOMeEPY NPAGUILHOZO0
omeema.llpu evinonnenuu 3adanuini 4,6 K Kaxcoomy 3InemeHmy nepeo2o cmoadoua
noobepume coomeemcmeylouwuil 3J1eMeHm U3 6mopo2o cmoaoya. 3anuwiume omeem 6 noie
omeema ¢ mexcme padomot

1. BBI6epI/ITe U3 IPCAJIOKCHHOI'O IICPEUYHA OPraHUYCCKUC BCIICCTBA

1) MOBApEHHAsS COJIb
2) ATUJIOBBIN CIIUPT
3) raiieHas U3BeCTh
4) caxap

5) MaJIaxHT

3anuIlnTe B MOJIE OTBETOB I_II/I(I)pBI, moa KOTOPbIMH OHU YKa3aHBbI.
([ ] Oma

2. B opranmueckux coenuHenusx arombl C-C m C-H cBs3aHbl mexay coOoi
COOTBETCTBEHHO:
1) HOHHOW CBSI3bIO
2) KOBaJICHTHOW HEIOJISIPHOM CBSI3bIO
3) KOBAJICHTHOM TOJISIPHOM CBSI3bI0
4) METaITMYECKON CBSA3BIO
5) BOIOPOTHOM CBSI3BIO
3anummre B 1M0JIe OTBETOB IIUQPHI, O] KOTOPBIMU OHU YKa3aHBI.

[ ] Owe

3. U3 npemioKeHHOro mepevHs BbIOepuTe (GOPMyNbI  ajdKaHa U aJKeHa
COOTBETCTBEHHO
1) CeHio
2) CgHuq
3) CgHas
4) CeHe
5) C8H18
3aNuIINTE B [OJIE OTBETOB LH(PHI, O KOTOPEIMH OHH YKa3aHBI.

[ ] ome



4, YcTaHOBUTE COOTBETCTBHE MCKAY HAa3BAHUCM MPCACIBHOI0 YrjiicBoaopoJa u €ro

HU30MEpPOM
IIpeneabHbIN yriieBOAOPOA H3omep
A) H-TICHTaH 1) 2-meTuimponan
b) u-rentan 2) 2,2-TUMETHIIPOTIaH
B) H-OyTan 3) 2-31un-2,2-qumMeTua0yTaHn

4) 2-3tin-3-mMeTun0yTaH
3anunmTe B 10Je OTBETOB LHU(PBI, I10]] KOTOPHIMH OHH yYKa3aHBL.

X 5 B OTtBeT

5. U3 mnpemioxKeHHOro TEpedyHs BBHIOCPUTE JIBa BEIICCTBA, KOTOPBIC SIBISIOTCS

raJIOreHONPON3BOIHBIMHU.

1) 3,3-aumeTni-2-OpoMieHTaH

2) 2,3,4,4-TeTpaMeTHIreKCaH

3) 3-atmin,4,4-TuXI0pOKTaH

4) 3-31ni,4-HATPOreKcaH

5) 3-3tmi4,4-1TMMEeTHIIOKTaH
3anuImTe B 1M0JIE OTBETOB IIU(PHI, O]l KOTOPBIMU OHU YKa3aHHBI.

[ ] Owe

6. YcTaHOBUTE COOTBETCTBHE MCXKAY BCIICCTBOM M KJIACCOM YIJICBOAOPOAOB, K
KOTOPOMY OHO IPUHAJICIKUT

BemecTBo Kunacc yraesogoponos
A) aneTuieH 1) ankaHbl
b) npuponuslii ra3 2) anKeHsl
B) uzonpen 3) anKuHbBI

4) ankaIUueHbI
3anuimuTe B MOJie OTBETOB HU(DPHI, 0T KOTOPHIMUA OHH YKa3aHBHI.
OTtser A b B

7.  Ilpu ropeHun metaHa oOpa3yroTcs:
1) yrapHsIii ra3
2) yIJIEKUCIIbIiA Ta3
3) BoOpOIT
4) Boma
5) yriepona
3anuumTe B MoJe OTBETOB HU(PBI, 101 KOTOPHIMH OHH YKA3aHBL.

[ ] Owe

8.  Ilomyuenuio 6eH3051a COOTBETCTBYET PEAKIIHSL:
1) Tpumepu3almy aneTHICHa
2) IeruApUpOBaHUs IIUKIOTEKCaHa
3) anKuIMpoBaHus OeH30I1a
4) TopeHHUst B KHCIOPOJIe
5) u3omepu3annyu rekcana
3anummuTe B 1MOJIe OTBETOB ITUQPHI, O] KOTOPBIMU OHHU YKa3aHBI.

[ ] Omwer



9. Ha 3aBoje mIacTMKOBOM YHMakOBKH «AJBKOp» B I'. MarHUTOTOpcKe HalTaXeHO
IIPOU3BOJICTBO YIIAKOBOYHBIX U3/IEIHNI: KOHTEHHEPOB, OHOPA30BON MOCYABI, YIIAKOBOK IS
MOJIOYHBIX MPOAYKTOB W3 TOJMMEPOB, B YAaCTHOCTU M3 MOJMIpONHicHa. Bribepute u3
IIPEJIOKEHHOTO NIEPEYHS JBa BEILIECTBA, KOTOPbIE OTHOCSTCS K IOJIMMEPaM.

1) tomyon
2) TOJUATUIIEH
3) sTHieH
4) MOIUCTHPOIT
5) ctupon
3anumure B 110JIe OTBETOB HUQPHI, O] KOTOPBIMU OHU YKa3aHHBI.

[ ] Owe

10. BepHbl i crieAyroniye yTBepKIeHUs 00 yriIeBoI0poaax:
A. ]Iy aNKaHOB XapaKTEePHBI PEaKIH 3aMEIICHUSI.

b. JIMBUHWIIOBBIN KaydyK MOTy4aroT U3 OyranueHa-1,3.

1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a yTBEPKIEHUS

4) 06a yTBEepkKICHUS HEBEPHBI

3anuuumTe B 10JIe OTBETOB IIU(PY, 0] KOTOPOIi yKa3aH OTBET.

I:l OtBer

Yactp 2

3anuwmume cnauana Homep 3a0aHus, a 3amem pazeépHymulii omeem K Hemy. Omeem
3anucwieaiime YémKo u pazoopuueo

11. JlaHbI BelecTBa:
1) mnenreH-2
2) 3-MeTHa-4-3TUIreKCeH-2
Hamummmre cTpykTypHBIE HOPMYIBI STHX BEIIECTB.

12. Omnpenenure MOJEKYyIsIpHYIO QopMmyny Traza, coctosauyro u3z 80%
yraepoaa u 20% Boaopona, €ciM OTHOCUTENbHAS IJIOTHOCTh 3TOTO ra3a Mo BOJOPOAY
paBHa 15.

13. Hanummure ypaBHeHMsI peakuuii, Npd IOMOLIM KOTOPBIX MOKHO
OCYIIECTBUTD CJIEIYIOIINE TPEBPALICHHUS:

C— CH4 — X— CGHG

Jlns BemectBa Ne 3 paccunTaiTe MacCOBBIE 10U XUMUYECKUX 2JIEMEHTOB.

14. [Ipu momHOM THApUpOBaHMU compsbkeHHoro mueHa CiHg oOpasyercs
IpeeNbHBIN YIIIeBOIOPO/. Y CTaHOBUTE CTPYKTYPHYIO (OpMYITy ajlKajJueHa U Ha30BUTE
ero. Hanummre ypaBHeHHe peakliuy THIPUPOBAHUS HUCXOIHOTO JUeHa 0 00pa3oBaHUs
aJIKaHa.




KonTpoasHnas padora Ne 1 nmo teme «Yr/1eBOA0OPOIAbD)
Bapuant 2

Ilinanupyemsie pe3yabTaThl

MeTanpeaMeTHbIe:

— BBIOMPATh MyTh TOCTIKCHHUS 1M, TUIAHUPOBATh PEIICHUE TIOCTABICHHBIX 33/1a4;

— OpraHu3oBbIBaTh A(PQPEKTUBHBIA MOUCK PECypcoB, HEOOXOAWMBIX MJISi JOCTHKEHUS
IIOCTABJICHHOH 1IEJIH;

— COTIOCTABJIATH [TOJYYEHHBII Pe3yNbTaT AEATEIbHOCTH C IOCTaBICHHON 3apaHee 1eNblo;

— MCKaTh ¥ HaXOAUTh 0000IIECHHBIE CTTOCOOBI PEIICHUs 3a/1ay;

— KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIUIO C Pa3HBIX MO3UIIHA;

— BBIXOAMTH 332 PaMKH YYEOHOrO INpeIMeTa W OCYIIECTBISTH LEICHANPAaBICHHBIH IMTOHUCK
BO3MOXKHOCTEH JJIs1 IIMPOKOTO NEPEHOCA CPEJICTB U CIIOCOO0B EHCTBHS;

— Pa3BEepHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHS C HCIIOJIb30BaHUEM
a/ICKBATHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

npeaMeTHbIE:

— OOBSACHATH MPUYMHBI MHOTO0Opa3usl BEUIECTB Ha OCHOBE OOUIMX TPEACTaBICHUI 00 MX
COCTaBE M CTPOCHHH;

— MPHUMEHATh MpPaBUJa CHCTEMATUYECKONH MEXKIyHApOJHONW HOMEHKIIATYPhl KaK CpeICTBa
pa3nuueHHs M UACHTH()UKAIIMY BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

— COCTaBJIATH MOJICKYJISAPHBIE W CTPYKTYpHBIE (OPMYJIBl OPraHMYECKUX BEIIECTB Kak
HOCHTeNeH HWH(OpMalmMu O CTPOCHUH BELIECTBA, €r0 CBOWCTBAX M NPUHAIICKHOCTH K
OIIpEeJIeTICHHOMY KJIacCy COeIMHEeHNH;

— XapakTepu30BaThb OpPraHWYECKHE BEIIEeCTBA [0 COCTaBy, CTPOEHUI0 M CBOWCTBaM,
yCTaHaBJINBATh MIPUYNHHO-CIICACTBEHHBIC CBSI3M MEXIY TaHHBIMHU XapaKTEPUCTHKAMH BEIIECTBA;

— NPUBOAUTH MPHUMEPHl XMMHUYECKHX PEAKIMH, PAaCKpBIBAIOIIUX XapaKTEepPHbIE CBOMCTBA
TUNIMYHBIX TIPEICTAaBUTENEH KIACCOB OPTaHMYECKHX BEIIECTB C IENbI0 UX HIACHTU(DUKAINH U
00BsICHEHUS 00JIaCTH IPUMEHEHHUS;

— TPUBOJAUTH TPUMEPHI TPAKTUYECKOTO WCIIOIB30BAaHUS TPOIYKTOB IPHPOJHOTO Tasa,
BBICOKOMOJIEKYJISIPHBIX CO€JMHEHUH;

— MPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XWMHUYECKHUX PEAaKIMK Ha OCHOBE 3HAHHWU O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX peareHTOB U MX PEeaKIMOHHOW CIIOCOOHOCTH;

— WCIIOJIb30BaTh 3HAHHSI O COCTaBe, CTPOCHHM W XMUMHYECKHX CBOWCTBAX BEUIECTB IS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JeSITeNbHOCTH;

— MPOBOAWTH pacdyeTsl HAa HAXOXKICHHE MOJEKYJSIPHOW (OPMyIBl YIIeBOAOpOJa MO €ro
OTHOCHUTEJIbHOM TUIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB;

— YCTaHaBIMBATh TCHETHYECKYIO CBS3b MEXIYy KIacCaMH OPTaHWYECKHUX BEIIECTB LIS
000OCHOBaHMSA NPUHIMIUAIGHOM BO3MOXKHOCTH TMOJYYEHHS OPTaHUYECKUX COETUHEHUH
3aJJaHHOTO COCTaBa U CTPOCHUSI.

HMHCcTpyKUHS 10 BHINOJTHEHHIO Pad0ThI

Pa6ora Brurouaet 14 3aganwmii. Yacts 1 — 10 3amanuii (Ne 1-10), gacts 2 — 4 3amanus (Ne 11-
14).

OtBetom Kk 3amanusiM Nel-3,5,7-9 sgBnseTcss mocienoBaTenbHOCTh UG, KOTOpas
COOTBETCTBYET HOMEpaM MPaBUIBLHOTO OTBETA.

[Tpu Beimonuenuu 3amanus Nel() oTBeToM siBNsieTcsl oAHa IMdpa, KOTOpas COOTBETCTBYET
HOMEpY MPaBUJIbHOTO OTBETA.

[Ipu BeimonHnenuu 3amanus Ned,6 K KaxJOMy SJEMEHTY IMEpBOTO CTOJOma momdepure



COOTBETCTBYIOILIHMH 3JIEMEHT U3 BTOPOTO CTOJNONA. 3anuinTe BEIOpaHHbIe IIUQPHI B TAOTUILY O
COOTBETCTBYIOLMMH OyKBaMHU.

BHuMarenbHO npounTaiTe KaXKa0e 3a/laHue U IpejylaracMble BapuaHThl oTBeTa. OTBevaiite
TOJIBKO IIOCJIE TOTO, KaK BbI IIOHSJIN BONPOC U IPOaHAIN3UPOBAJIA BCE BAPUAHTHI OTBETA.

Bomonnssa 3aganus Nell-14, 3anumiunTe cHavana HOMEp 3aJaHUs, a 3aTe€M pa3BEPHYTHIN
oTBeT K Hemy. OTBeThl 3amuchiBaliTe 4ETKO M Pa300pUYMBO B IIOJE€ OTBETOB IOCIE KaKIOIO
3a/laHusl.

BemmonusiTe 3agaHus B TOM IOpPsJKE, B KOTOPOM OHHM JAaHbl. Eciau kakoe-TO 3anaHue
BBI3bIBA€T Yy Bac 3aTpyAHEHME, MponycTuTe €ro. K mMpomnylieHHbIM 3aJaHMUsIM Bbl CMOXKETE
BEPHYTBCS, €CIIN y BaC OCTAHETCS BPEM.

3a BBINOJHEHUE PA3IMYHBIX IO CIOXHOCTH 33JaHUN JAE€TCid OT OJHOIO O HECKOJbKUX
6ayutoB. bayuibl, mojgydeHHbIE BaMHU 3a BBIIOJHEHHbIE 3aJaHus, cymmupyoorced. IlocTtapaiirecs
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 331aHUii U HabpaTh HAUOOJIbIIEE KOJTUIECTBO OaIoB.

Kenaem ycnexa!

Yactnl

Omeemom Kk 3aoanusam 1-3,5,7-9 saenaemcsa nocnedosamenvHocmov uyugp. Omeemom K
3a0anuto 10 aenaemca oona uyugpa, Komopas coomeemcmeyem HOMeEPY NPAGUILHOZO
omeema.llpu evinonnenuu 3adanuini 4,6 K Kaxcoomy 3InemMeHmy nepeo2o cmoadoua
noobepume coomeemcmeylouuil 3J1eMeHm U3 6mopo2o cmoaoya. 3anuwiume omeem 6 noie
omeema ¢ mexcme padomsot

1. BeiGepuTe U3 MPE/NIOKEHHOTO MIEPEUHs OPraHMYECKHE BEIECTBa
1) rmunepun
2) 030H
3) kpaxmain
4) numieBas coaa
5) KyropocHoe Macio
3anumTe B MOJe OTBETOB HU(PBI, 101 KOTOPHIMH OHH YKa3aHBL.

[ ] Owe

2. B morekyie nponana 4uciio aToOMOB BOIOPO/Ia PaBHO:
1)6
2)8
3) 10
4)3
5) 4
3anuImTe B IT0JIE OTBETOB HI/I(prI, oA KOTOPIMH OHHM YKa3aHBI.

[ ] Omwer

3.13 npemIokKEeHHOro TMepedHs BbIOepuTe (OpPMYIbl alKMHA W alKeHa
COOTBETCTBCHHO
1) C4H1o
2) C6H12
3) C4He
4) C6H14
5) CeHs

3anummre B 1M0JIe OTBETOB IIU(PHI, O] KOTOPBIMU OHU YKa3aHHBI.

[ ] ome



4. YcTaHOBHTE COOTBETCTBUE MCXKIY Ha3BaHUCM YTJICBOAOPOJaa U €ro roMOJIOroM

Yraesopopoa TI'omoJior
A) 6yren 1) nponan
b) 6yran 2) anleTuiieH
B) 6ytun 3) nponuiieH
4) OyraaueH

3anuIuTe B M0JIe OTBETOB HUMPBI, 110]T KOTOPHIMUA OHH YKa3aHBI.
OTtBeT A B B

5. U3 mnpemIoKEeHHOTO TepedyHs BBIOCPUTE [Ba BEINECTBA, KOTOPHIC SIBJISIOTCS
raJIOTeHOTPOU3BOJHBIMHU.

1) 2,2-numeTri-3-HUTPOreKCcaH

2) 2,2-muMeTHITreKCcaH

3) 3-31Hi,4,4-AMXJIOPOKTaH

4) 3-3Tmin,4-0poMrekcan

5) 3,3,4,4-TeTpaMeTUIIOKTaH

3anumuTe B MOJIe OTBETOB HU(DPHI, 1101 KOTOPHIMUA OHH YKa3aHBHI.

[ ] ome

6. YcTaHOBHUTE COOTBETCTBUE MEXIY (HOpMYyIol BellecTBa U
KJIACCOM YTJICBOJIOPOJIOB, K KOTOPOMY OHO MPUHAJICHKHUT
®opmyia BelecTBa Kaacc yrieBoaoponos
A) CeHg 1) ankanbl
b) C4Hs 2) anKeHBbI
B) CsHs 3) apeHsl

4) amkaIUCHBI
3anuimuTe B MOJIe OTBETOB HU(MPHI, 1O KOTOPHIMHA OHH YKa3aHBHI.
OTtBer A b B

7. [Ipu ropenun anerunaeHa oopazyroTcs:
1)  Bomopon
2)  YIIeKHCIHbIi ra3
3)  yrapHblii ra3
4) Boma
5)  yrmepon
3anuInuTe B 1MoJie OTBETOB U (PHI, O] KOTOPHIMUA OHHU YKa3aHBI.

[ ] Omwer

8. [Monumepbl MOXKHO TIOJTYYHUTH C TIOMOIIBIO PEAKIINii:
1)  pasnoxeHus
2)  MOIMMEpU3ALUH
3)  MONMKOHAEHCAIUU
4)  ropeHwus
5)  u3oMepu3anUu
3anuumTe B MoJe OTBETOB HU(PBI, 10T KOTOPHIMH OHH YKA3aHBL.

[ ] ome



9. Ha mnpennpustun OOO IIK «llaps-YnakoBka» B T.

YenstOMHCKE TPOM3BOMAT JIOTKH ISl KOHIUTEPCKUX W3IEIUN U3
NOJUNpONUICHa. BpiOepure U3 NPEAIOKEHHOTO TMEPeYHs  JiBa
MoJIMMepa, M3 KOTOPBIX BO3MOYKHO TPOU3BOJICTBO  IUIACTHKOBBIX
YIIaKOBOK.

1) MOTMBHUHUIIXIIOPH,T

2) XJIOpMeTaH

3) HOIMCTUPOIT

4) HUTPOLIEIUTIOII032a

5) nponuieH

3anuImre B 1MoJjie OTBETOB IUQPHI, 0] KOTOPHIMU OHU YKa3aHHbI.

([ ] Ome

10. BepHsbl 1 crieqyronige yTBepKIAeHUs 00 yTriieBoI0poaax:
A. Jlyi anKeHOB XapaKTEepHbI PEAKIIMU IIPUCOCIUHEHUS.
b. N'anorenupoBanue 6€H307a — ATO PEAKIIHS 3aMEIICHUSI.
1) BepHO TONIBKO A
2) BepHO ToJIbKO b
3) BepHbl 00a yTBEPKICHUS
4) o0a yTBepkK/ICeHUS HEBEPHBI
3anummure B 1MoJie OTBETOB IU(PY, O] KOTOPOH yKa3zaH OTBET.

|:| OTtBeT

Yactn 2

3anuwume cHauana Homep 3a0aHUA, a 3amem pa3eépHymoulii omeem K Hemy. Omeem
3anucvleaiime 4émKo u pazoéopuueo

11. JlaHbl BeliecTBa:
1) Oyrun-1
2) 3,3,4-rpumeTHineHTrH-1
Hanummre cTpykTypHBbIE GOPMYIIBI ATHX BEIICCTB

12. Ompenenure MOJEKYISIpHYIO  (QopMyiy  yrieBOAOPOJa,
KoTopasi coaepxkuT 85,7% yrmepoga W HMEET OTHOCHTEIBHYIO
MJIOTHOCTH 110 BOJIOPOY paBHYHO 21.

13. Hanummure ypaBHeHHMs peakiuii, MpH MOMOLIM KOTOPBIX MOXHO OCYIIECTBUTH
CIIETYIOIINE TTPEBPALIICHUS:

CaC, — CoHy; — X— CgHsBr

I[J'IH BelIeCTBa Ne 3 paccanaﬁTe MacCCOBbIC JOJIN XUMHNYCCKUX DJICMECHTOB.

14. [Ipu momHoM THApPUpPOBaHMM apomMaTHueckoro yrieBojpopona CgHs oOpasyercs
HUKIUYECKUM  yIJIeBOJOpPOJA. YCTAHOBUTE MOJEKYJISAPHYIO U  CTPYKTYpHYIO (dopMyny
[UKJIOAJIKaHA, HAMTUIINTE YPAaBHEHHE PEAKLIUU €T0 MOTyYEeHHUS.



CIIEU®UKAIIUSA KOHTPOJIBHOM PABOTHI
10 TeMe «YTIJ1eBOA0POAbD»

1. Ha3HayeHHe KOHTPOJIbHOH PadOThl —OLICHUTH YPOBEHb JOCTHXKEHHUS IIAHHUPYEMBIX
pE3yJIbTaTOB

2. IlnaHupyemble pe3yJbTaThl

Oo0yyammiicss HAY4YUTCH:

— OOBSICHITh NMPUYMHBI MHOTOOOpA3usi BEIIECTB HA OCHOBE OOIIMX TMPEACTABICHUN 00 HUX
COCTaBe€ U CTPOCHUU;

— NPUMEHSTh MPaBUJIa CUCTEMATHYECKON MEXIYHAPOJIHONW HOMEHKJIATYphl Kak CpelcTBa
pa3ianyueHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

— COCTaBIIATh MOJEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB Kak
HOocuTelel WHGOpPMalUu O CTPOCHUU BEIIECTBA, €ro CBOMCTBAX M NPHUHAJUIEKHOCTH K
OIpeIeIEHHOMY KJIacCy COE€UHEHMUI;

— XapakTepu30BaTh OpPraHMYECKHE BEIIeCTBA IO COCTaBy, CTPOCHHIO M CBOHCTBaM,
yCTaHaBIUBATh IPUUNHHO-CIICJICTBEHHBIE CBSA3U MEXKIY JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA,;

— MPUBOJUTH MPUMEPHl XUMHYECKHX pEaKIHi, PacKphIBAIOIIMX XapaKTepHble CBOWCTBA
TUMHWYHBIX MPEICTABUTEICH KJIACCOB OPraHUYECKHX BEIIECTB C IENbI0 UX HIACHTU(DUKAIUU U
00BsiCHEHUS 00J1aCTU IPUMEHEHUS;

— TMPUBOJUTH TPUMEPHI MPAKTUUECKOTO HCIIOIB30BAHUS MPOIYKTOB IPUPOJHOTO Tasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM;

— MPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX PEAKIMi Ha OCHOBE 3HAHUU O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— HCIOJb30BAaTh 3HAHMUSI O COCTABE, CTPOCHUM M XUMHUYECKHUX CBOMCTBAX BEIIECTB MJIA
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

— MPOBOJUTH PAacyeThl HA HAXOXJACHHUE MOJEKYJISIpHOU (OpMyIbl YIrieBOAOpOJAa IO €ro
OTHOCHUTEJIbHOM TUIOTHOCTH M MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIHUX B €0 COCTaB.

O0y4amuiics MoJy4uT BO3MOKHOCTb HAYYUTHCSH:

— YCTaHaBJIMBAaTh TE€HETUYECKYIO CBA3b MEXKIY KIAcCaMHU OPraHMYECKUX BEUIECTB IS
000CHOBaHUSI TMPUHIUMHAIBHOW BO3MOXKHOCTH TIOJYYEHUSI OPraHUYeCKHX COEIUHEHUHN
3a/IaHHOTO COCTaBa U CTPOCHHMSL.

3. JIOKyMeHTBI, onpeae/sionue cofiepkaHue KOHTPOJIbHOI padoThl

CopepxaHve  KOHTpOJIBHOM  paboThl  ompenensercs Ha ocHoBe  DenepambHOro
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOI0 CTaHAApTa CpeAHero obmero obpazoBaHus (MpHKa3
Munobpnayku Poccum ot 17.05.2012 N 413 (pen. ot 29.06.2017) «O6 yTBepxkaeHUU
(denepasbHOrO  TrOCYAApCTBEHHOTO  00pa3oBaTeIbHOrO  CTaHJapTa  CpelHero  oOIuero
00pa3oBaHus»).

XapakTepucTHKA CTPYKTYPbI H COAEPKAHUS KOHTPOJIbHON PadoThl

Kaxxpiit BapuaHT KOHTPOJIBHOM paboThI coiepkUT 14 3aaanuii, paziaudaromuxcs GopMoi u
YPOBHEM CII0KHOCTH.

3amanust Nel-3,5,7-9 Ha mocnenoBarenpbHOCTh TUPpP. K 3amanusiM pUBOIUTCS S5 BapUaHTOB
OTBETA, T.€. Ba BEPHBIX OTBETA U3 IIATH.

3amaane Ne 10 ¢ xpaTkum oTBeTOM B BHae oaHoW 1udpel. K 3amanusm npuBogutcs 4
BapuaHTa OTBETA.

3aganue Ne 4,6 ¢ KpaTKMM OTBETOM Ha YCTAaHOBJIEHHE COOTBETCTBHUSI MEXAY MO3ULIMSAMHU
IBYX MHOKecTB. KpaTkuil oTBeT fosmkeH ObITh B BUjae Habopa nudp.

3anganus Ne 11-14 ¢ pa3BepHYTBIM OTBETOM.

3amanue Ne 9 cocTaBi€HO C y4yeTOM HAlMOHAJIbHBIX, PETMOHAIBHBIX STHOKYJIBTYPHBIX
ocobenHocTert UemsiOMHCKON 00J1acTh Ha MpUMEpEe MPOM3BOJICTBA YIMAKOBOYHBIX H3ACIHUNA W3
IIOJINMEPOB.



4. PacnpeneneHnue 3aJaHHIl KOHTPOJILHOM PadoTHI 110 NPOBEPsieMbIM YMEHHUAM

KontponbHas pabota paspabaThiBaeTcsi, UCXOAS W3 HEOOXOIWMOCTH TPOBEPKH BHJIOB
NEeSITeIbHOCTH, OPUEHTHPOBAHHBIX HA IMPOBEPKY YCBOCHHUS CHUCTEMbl 3HAHUM 1O XUMHHU Ha
0a30BOM U yri1y0JEHHOM YpPOBHE:

1. BnageHne OCHOBHBIM IMOHATHHHBIM anmapaToM MIKOJIBHOTO Kypca XMMHU 0a30BOro U
yII1yOJI€HHOTO YPOBHS.

2. Pemienue pacueTHBIX 3ajad.

3. Hcnonb3oBaHue nNpuoOPETEHHBIX 3HAHUM M YMEHMH B IPAKTUYECKON AEATEIBHOCTU U
NOBCEAHEBHOM u3HU ¢ yuetoM HPDO YensiOunckoii obnactu.

5. PacnpeneseHue 3aaHuil KOHTPOJILHOW PaGoOTHI 0 YPOBHSAM CJI0:KHOCTH

B KOHTpOJIBHOI paboTe mpeicTaBiIeHbl 3aIaHUs Pa3HBIX YPOBHEW CIOXHOCTH: 0a30BOTO M
yriayOJIeHHOTO.

3amganus 6a30Boro ypoBHs ciiokHOCTH (Nel—10) — B COBOKYIHOCTH MO3BOJISIFOT MIPOBEPHUTH
YCBOGHHE  3HAYUTEIBHOTO  KOJHMYECTBA  DIIEMEHTOB  COACP)KAaHUS,  IPEIyCMOTPEHHBIX
denepanbHBIM KOMITOHEHTOM rOCYJIapCTBEHHOTO 00pa3oBaTeILHOTO CTaHJapTa:
KIaccupuKanuss ©W  HOMEHKJIAaTypa (TpUBHANbHAs ¥ MEXKIyHApOJHAs) OpPTraHMYECKHX
COCJIMHCHUH; THIBI CBA3eH B MOJEKYJIaX OpPraHMYECKHX BEUICCTB; XUMHUYECKUE CBOWCTBA
YIJIEBOAOPOAOB: AIKAHOB, IMKJIOAIKAHOB, AaJKEHOB, JHEHOB, AQJIKHHOB, apOMAaTHYECKUX
YIJIEBOAOPOIOB; TEHETHUYECKasl CBsI3b BEIIECTB PAa3IMYHBIX KIIACCOB OPTaHUYECKOH XUMHH;
OCHOBHBIE  CIIOCOOBI  TMOJyYEHHS  YTJICBOJOPOJOB, BBICOKOMOJICKYJISIPHBIE  COCIMHEHUS
(TToJTMMEpHI), pEAKIUH MTOTUMEPU3AIIH.

3amanust yriryOJAeHHOTO ypoBHs CIOKHOCTH (Nell-14) mpoBepsirOT YCBOCHHE DIIEMEHTA
CONepKaHUs: pacuy€T Ha BBIBOA (QOPMYJIBI C HCIOJIB30BAaHHEM IOHITHS «MaccoBas JOJIs
DIIEMEHTOB B OPTaHWYECKOM BEIECTBE, 3HAHUS O BEIIECTBAX M PEAKIHAX, MOJITBEPKIAIOIINX
B3aMMOCBSI3b OPTaHHYECKUX COCAMHCHUI.

B Tabaume 1 nmpencraBieHo pacnpeaenaeHne 3aaHni 10 YPOBHSIM CJIOXKHOCTH.

Tabmuna 1
Pacnpenesienne 3agaHuii 10 YPOBHSAM CJIOKHOCTH
YpoBeHnb KoauuecTtBO MakcumMaiabHblii | MakcuMaJdbHBII IMpouent
CJIOKHOCTH 3aaHui NepBUYHbINI NEePBUYHBIH 0211 MepBHYHOIO
3alaHus oana (BY) YY) 0aJij1a 3a 3alaHUS

AAHHOTO YPOBHA
CJIOKHOCTH OT
MaKCUMAJIbHOT0
NMepPBUYHOIO
0aJii1a 3a BCIO
padory, paBHOrO

BY-16/YY-23
bazoBrbri 10 12 12 71,4
YrnyGneHHbIN 2/4 4 11 28,6
Hrtoro 12(BY)/14(YY) 16 23 100

6. Kputepuu onieHHBaHUs KOHTPOJILHON PadoThI

Bepno BbimonHenHsle 3amanus 1-3,5,7-9 makcumanbHO oleHHBaeTcs mo 1 Oamry. Otu
3aJ]aHAsI CYMTAIOTCS BHITIOJIHEHHBIMU BEPHO, €CIIM NPAaBWIBHO BHIOPAHBI JIBa BapHaHTa OTBETA.
OcranbHble BapuaHThl OTBETOB CUYMTAIOTCS HEBEpHBIMH M oleHHBaroTcs 0 Oamnos. BepHoe
BhInToTHeHHE 3ananust Ne 10onenuBaercsa 1 6auioMm.

3amanust Ne 4,6 cumMTaroTCs BBINOJHEHHBIMH BEPHO, €CIM IMPABHIBHO YCTAHOBJICHBI TPU
COOTBETCTBHS,MaKCUMAIBHO OIICHUBAIOTCS MO 2 Oayuta. YacTHYHO BEpHBIM CUMTACTCS OTBET, B




KOTOPOM YCTAHOBJICHBI JIBa COOTBETCTBHUS M3 TpeX; OH oreHuBaercs 1 Oammom. OcTanbHbIE
BapHUaHThl CYMTAIOTCS HEBEPHBIM OTBETOM U orleHHBaroTcsi 0 6ayutoB. MakcuMaibHast OIeHKA 32
3ananus Ne 11-12 no 2 6ama.

MaxkcumanbHast OI[eHKa 32 BEPHO BBIIIOJHEHHBIC 3aJIaHUS YTITyOJICHHOTO YPOBHS CIIO)KHOCTH
Nel3 — 4 6amna, Ne 14 — 3 6ara.

MakcumanbHbIi 0as1 3a BbIONTHEHHE paboThl coctaBisier — 16(bY)/23(YY). Ha ocHoBe
0ayIOB, BBICTABIICHHBIX 32 BBITIOJHEHUE BCEX 3aJlaHUN PAaOOTHI, MOJCUYUTHIBACTCS MEPBUIHBIN
0ayu1, KOTOPBIN EPEBOUTCS B OTMETKY IO MATHOAUIBHOM 1IKaje (Tadiauia 2).

IlepeBoa 0a/510B B 0OTMETKY 10 NATHOAILHOM HIKAJIE

Tabnuua 2

KoianuectBobasios (BY)

KouauyecrBobanios (YY)

PeKOMeH)IyeMaHOIIeHKa

13-16 20-23 5
9-12 16-19 4
4-8 8-15 3
Menee 4 Menee8 2
7. TpoaoKUTENBbHOCTH KOHTPOJIbHOM padoThl
[IpumepHOe BpeMsi Ha BBINOJIHEHUE 3aJJaHUI COCTABIISET:
e 3a7aHus 6a30BOTO YPOBHSI CIOKHOCTH — OT 2 JI0 5 MUH;
® 3a7aHUs YriyOJIEHHOTO YPOBHS CIOXKHOCTH — I10 5 MHH.
Ha BeInonHeHne BCEHKOHTPOIBHON pabOThl OTBOAUTCA 45 MUHYT.
OBOBIIEHHBIN IIVIAH BAPUAHTA
KOHTPOJIbHON PABOThBI
O06o03n | [IpoBepsiembie Koasl Koasl Yposenb | Makcuma | Ilpumepn
ayeHHe | 3JIEMEHThI COAepPKAHMA 3J1eMeHT | MPoBepsl | CJ0KHOC | JbHbIN oe Bpemsl
3a/1aHH OB eMbIX ™ 0an1  3a | BBIOJIHE
| B cojiep:ka | yMeHMil | 3aJaHUSl | BBINOJIHE | HUS
pabote HUS HHe 3ajaHus
3agaHus | (MMH)
BY/YVY
1 Knaccudukanus 3.3 2.2.6 b 1 3/2
OpPTaHUYECKHUX  BEIIECTB.
Homenkinarypa
OpTaHUYECKUX
BEIIECTB (TpUBHAJbHAS U
MEXTyHapOaHAs)
2 Tumnsl cBs3eil B Moniekymnax | 3.2 2.2.2 b 1 32
OpPTaHUYECKUX BEIICCTB
3 Homenkmarypa 3.3 2.2.6 b 1 32
OpraHUYEecKuX
BEIIECTB
4 Teopus crpoenus | 3.1 121 b 2 5/4
OpPraHUYECKUX 2.2.3
COEMHEHUI: TOMOJIOTHS U 2.2.7
HU30Mepust
(cTpykTypHas u
MIPOCTPAHCTBEHHAS )
5 Teopus crpoenus | 3.1 2.2.3 b 1 3/2




OpraHUYECKUX 2.2.7
COCIMHEHUI: TOMOJIOTHS U
u30Mepus
(cTpykTypHas u
MIPOCTPAHCTBEHHAs)
6 Knaccudukanus 3.3 2.2.6 5/4
OpPraHMYECKUX  BEILECTB.
Howmenxknarypa
OpPraHUYECKUX
BEUIECTB (TpUBUAIbHAA U
MEXyHApOIHAS )
7 XapakTepHble 3.4 2.3.4 3/2
XUMHUYECKHE CBOICTBA
yIJI€BOJIOPO/IOB
8 OcHoOBHbIE crioco6s! | 4.1.7 1.34 3/2
MOJTyYEHUS 25.1
yTIEBOJIOPOIOB (B
naboparopun)
9 Knaccudukanus 3.3 2.2.6 3/2
OpPTaHUYECKHUX  BEUIECTB.
Howmenxkiarypa
OpPraHHYECKUX
BEUIECTB (TpUBUAIbHAS U
MEXIyHApOIHAS)
10 XapakTepHbIe 3.4 2.3.4 32
XUMHUYECKHUE CBOWCTBA 4.1.7 1.34
YII€BOJOPOAOB: AJIKaHOB, 25.1
[UKJIOANKAHOB, AaJIKEHOB,
JTMEHOB, AIKUHOB,
apOMaTUYECKHUX
yraeBo10poa0B (OeH-
3071a " rOMOJIOTOB
OeH30I1a, CTUPOIIA).
OcHoBHbIE CHOCOObI
MOJTy4eHUs
YIJIEBOAOPOJOB (B
na0opaTopHn)
11 Teopust crpoenus | 3.1 12.1 5/4
OpPraHUYECKUX CO- 3.2
€IUHEHUN: TOMOJIOTHS U 2.2.2
HU30MCEpU 223
(cTpykTypHas u
MPOCTPAHCTBEHHAs). 2.2.7
B3anmuoe BIIUSIHUE
aTOMOB B MOJIEKYJIax.
Tunsl cBsi3el B MOJEKYIax
OpPraHMYECKUX  BEIIECTB.
'uOpuam3anmst  aTOMHBIX
opOuTanei yrieposa.
Pagukain.
QDyHKIMOHAIbHAS TpyIIa
12 YcraHOBJICHUE 4.3.7 2.5.2 5/4




MOJIEKYJIIPHOU U
CTPYKTYpHOU  (OpPMYIIBI
BEIIECTBA MO MAacCCOBBIM
JOJSIM XUMHUYECKHIX
3JIEMEHTOB B BELIECTBE

13 Peakiun, 3.9 2.3.4 -/5
MTOATBEPIKIAIOIIHE 24.3
B3aMMOCBSI3b
OpPraHHYECKUX
COCIMHCHUI

14 XapakTepHbIe 3.4 2.3.4 -/5
XHUMHYECKHE CBOICTBA 4.1.7 1.34
YTJIEBOJIOPOJIOB: QJIKAHOB, 25.1

LHMKJI0AJIKAHOB, aJIKCHOB,
JIMEHOB, AJIKUHOB,
apOMaTHYECKHX
yrIeBOIOpoa0B  (OeH301a
A TOMOJIOrOB OeH30Ia,

CTUPOJIA).

OcHoBHBIE CIocoObI
MOJTyYCHUS
YIJIEBOAOPOJOB (B
J1a00paTOPUH )

Bcero 3ananuii — 14; U3 HUX 1O THUILY: ¢ KPaTKUM OTBETOM — 10; ¢ pa3BepHYThIM OTBETOM — 4; 110

YPOBHIO

caoxuoctu: b—10; YV -4

MaxkcumanbsHbIi IepBUIHBIA 6amut — BY —16, VY 23
OO11ee BpeMst BBIMOIHEHUS! paboThl — 45 MUHYT

KOIUD®UKATOP SJIEMEHTOB COIAEPKAHUSA
N IIVIAHUPYEMBIX PE3YJIBTATOB

KOHH(bHKaTOp ABJICTCA  CUCTEMATU3UPOBAHHBIM IIEPCUHEM Tpe60BaHHfI K YpPOBHIO
MOATOTOBKH BLIIMYCKHUKOB W TPOBCPACMBIX 3JIEMCHTOB COJACPIKaHHA, B KOTOPOM KaXXIAOMY

00BEKTY

COOTBETCTBYET OINPEACIICHHBIN KOJI.

Komudukarop cocraBieH Ha OCHOBE 00S3aTEIBHOI'0O MHHAMYMa COJICPXKAHHUS OCHOBHBIX
oOpa3oBaTenbHbIX mporpamm dDenepanbHOr0 KOMIIOHEHTa TOCYAApCTBEHHBIX CTaHIApTOB
OCHOBHOTO 00mero u cpemnero (MojgHOTO) oOmero oOpa3oBaHus MO XUMHHU (0a30BBIA U
npoWIbHBINA YpOBHH) (Tipuka3 MuHucTepcTBa oopazoBanus PO ot 05.03.2004 Ne 1089).

PA3JIEJI 1. IlepedyeHb 3JIEMEHTOB COJEpP:KaHHMs, NPOBepsieMbIX HAa KOHTPOJILHOM

padore

Koo Dnemenmaul cooepircanus, npoeepsaemole 3a0aHUAMU
KOHMPOJIbHOU padomol

Opranuveckass XuMHsl

3.1 Teopust CTpOeHUSI OPTaHUYECKUX COCTUHEHHI: TOMOJIOTHS M U30MepHsl (CTPYKTypHas U
MIPOCTPaHCTBEHHAs ). B3anMHOE BIMsSIHNE aTOMOB B MOJICKYJIax

3.2 Tumbl cBs3ell B  MOJIGKYJIaX OpPraHUYECKHX BeMIeCTB. [ WOpuam3amusi aTOMHBIX
opburaneit yrnepona. Panukan. @yHKIMOHaNbHAs rpynna

3.3 Knaccudukanust opranmdeckux BemecTB. HomeHKIaTypa OpraHHMYeCKHX BEIIECTB

(TpuBHANbHASL U MEXAYHAPOIHAS)




3.4

XapakTepHble XUMHUYECKHE CBOMCTBA YIJICBOAOPOAOB: QJIKAHOB, IIMKIOAJIKAHOB,
QIKEHOB, TUEHOB, AIKUHOB, apOMaTHYECKHUX yIIIEBOJOPOIOB (O€H301a ¥ TOMOJIOTOB
OeH301a, CTUPOJIA)

3.9

B3anmMoCBs3b OpraHun4ecKux CoeIMHEHNI

MeToanl MO3HAHUSA B XUMHUH. XUMHSA H KU3HL
JKCcnepUMeHTAJIbHbIE OCHOBbI XUMUM

4.1.7

OCHOBHBIE CIIOCOOBI IMOJTYYEHHUS YTIIEBOIOPOAOB (B JIAOOPATOPHH)

4.3.7

YcTaHOBIIEHUE MOJICKYIIIPHON M CTPYKTYPHOI popmMyI BemecTBa

PA3JIEJI 2. IlepevyeHb IJIAaHMPYEMBbIX pPe3yJIbTATOB

Koo IInanupyemuoie pezyiomamaot, KOmopwvie npPoGEPAIOMCA 3a0aAHUAMU
KOHMPOIbHOU padomol

3namv/nonumamo

1.2 OcHogHble 3aKOHBL U MeopUU XUMUU

1.21 [IpuMeHSITh OCHOBHBIE TOJOXKEHUS XUMUYECKHMX TEOpUM (CTpOeHHUsi aroma,
XMMHYECKOM CBA3U, DJIEKTPOJMTHUYECKOW AUCCOLMALIMM, KHUCIOT W OCHOBAHWH,
CTPOCHHS OPTaHUYECKUX COCIMHEHUHN, XUMUYECKOW KMHETUKH) I aHAIN3a CTPOCHUS
Y CBOWCTB BEILIECTB

1.3 Baxcueinmuue sewecmea u mamepuasnt

1.34 OOBsICHATH 001IHME CTIOCOOB! ¥ MPUHIIMIIBI OTYYCHUsI HanOoJiee BayKHBIX BEIIECTB

Ymemo

2.2 Onpedenamuv/Knaccugpuyuposams:

2.2.2 BUJ XUMHYECKUX CBSI3€H B COEAUHEHUAX

2.2.3 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII

2.2.6 MPUHAJICKHOCTh BEIIESCTB K Pa3IMYHBIM KJIacCaM HEOPTaHHMUYECKUX M OPTaHUYICCKUX
COCIMHEHU I

2.2.7 TOMOJIOTH U U30MEPHI

2.3 Xapakmepuzoeamp:

2.3.4 CTPOCHHE U XMMHUYECKHUE CBOMCTBA N3YUCHHBIX OPraHUYECKHX COCTUHEHUM

2.5 Ilnanuposamus/npoeodums:

251 HKCIIEPUMEHT MO TMOJYYCHHUI0O W PACMO3HABAHUIO BAXHEUIINX HEOPTaHHMUECKUX H
OpPraHWYECKUX COCIUHEHUH C YyYEeTOM TPUOOPETCHHBIX 3HAHWH O TIpaBHIIAX
6e3omacHoill paboThI C BellecTBaMH B Ja00paTOPUU U B OBITY

2.5.2 BBIYHCIICHUS 110 XUMHYECKAM (HOpMYJIaM U ypaBHEHUSIM

OTBETHBI U KPUTEPUU OUEHUBAHUSA
KOHTPOJIbHOM PABOTHI
KonTpoabHas padora no reme «YrjieBoaopoabh)
Ne zapganus 1 2 3 4 5 6 7 8 9 10
Bapuant 1 24 23 53 241 | 13 314 | 24 12 24 3
Bapuanr 2 13 2 32 312 | 23 324 | 24 23 13 3
MaxkcumasbHbIi 1 1 1 2 1 2 1 1 1 1
0aJL1
Bapmuanr 1

11. lans! BemecTna:




1) nenreHn-2
2) 2-meTtun-3-3TunoyreH-2
Hanurmre cTpykTypHBIE HOPMYITBI STHX BEIIECTB

Conep:kaHue BEPHOI0 0TBETA U YKA3aHHS 110 OLeHUBAHHUIO
(mormyckaroTcs nHbIe GOPMYIHMPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICTIA)

H;C - CH = CH - CH, — CH;3 — tearen-2

CoHs |

H3C-CH=C - CEH — CH; — CHj3 — 3-MeTmit-4-3Tiirekcex-2

CHs

KpurepunoueHuBanus banbl
O06e cTpyKTypHBIE (hOPMYJIbI COCTaBJIEHbI IPABUIBHO 2
ITpaBriIbHO cocTaBiIeHa O/IHA CTPYKTypHas popMyiia 1
0O6ehopMyIbICOCTAaBICHBIHETPABUIBLHO 0

12. Omnpenenute Monekysipayto (opmyny raza, cocrosmryro u3 80% yriepoma u 20%
BOJIOPO/Ia, €CJIM OTHOCHTEINIbHAsI IUIOTHOCTh 3TOT'O ras3a 1o BOJOPOay paBHa 15.

Couepma}me BEPHOT'0 OTBETA M YKAa3aHHUA 110 OUCHUBAHUIO
(,ZLOHYCKaI-OTCH HHBIC (I)OPMYJ'II/IPOBKI/I OTBCTAa, HC HCKaXXAaromue €ro CMLICJ'Ia)

MpoBeaeHbl BbIUMCAEHUSA, N HalWAEeHa MONEKYIAPHbIE MAcChl Yraeposa U BOAOPOAa
Mr(raza) = 15*2 =30

n(C) = (30*0,8)/12 =2

n(H) = (30*0,2)/1 =6

CoHs
KpurepunonenuBanus BaJuibl
OTBeT NPaBWUJIbHbIN 1 MOHbBIA, COAEPXMNT BCE pPacYeTbI 2
MpaBnAbHOPACCUNTAHOAMHINEMEHT 1
BceanemeHTbI3anncaHbIHENpaBmMabLHO 0

13. HanwmmuTe ypaBHEHHS peakIyif, MpPH MOMOIIM KOTOPBHIX MOXKHO OCYIIECTBHUTH
CJICOYIOINE IPEBPALLICHA:

C — CH4 — X— C6H6

Z[J'ISI BemrecTa Ne 3 pacchTaﬁTe MAacCCOBBIC JOJIN XUMHWYECKUX JJICMCHTOB.

Coaep:xaHue BEpHOr0 OTBETA U YKAa3aHUSA 10 OLlICHUBAHUIO
(momryckaroTcst HHbIC (DOPMYJIUPOBKH OTBETA, HE MCKAYKAIOIINE €0 CMBICTIA)

Harnncansl Tpu ypaBHEHUS peakIMii:

Pt,600°

C +2H,; —»CH;,

1500°

2CH4 — 2CoH, + 3H»

C,500°

3C,H,—CgHg

Mr(C,H,) = 26, w(c) = (2*12) / 26 = 0,92* 100% = 92%
W) = (2*1) / 26 = 0,08* 100% = 8%

KpurtepunoneHuBanus Banbl

OtBer I'IpaBl/lJ'IbeIl\/JI N MONHbIN, COAEPXKUT BCE Ha3BaHHbIE 3/IEMEHTDI 4




ﬂpaBI/lJ'IbHO3aI'Il/IcaHbITpM3erMeHTbI

I'IpanmbHo3an|/|caHb|p,Ba3nemeHTa

ﬂpaBI/IJ'IbHOBaI'II/IcaHOAVIHaJ'IeMeHT

Ol | N W

OTBeTa HET UM BCE 3/IEMEHTbI 3annCaHbl HenpasuabHO

14.Tlpu momHoM ruApupoBaHMM conpsbkeHHoro ameHa CiHg oOpasyercss mpenenbHbIN
yIJI€BOAOPOA. YCTAaHOBHUTE CTPYKTYpHYIO (hopMyidy ajikaaveHa U Ha3oBuTe ero. Hamummre
ypaBHEHHE PEaKLUU TUAPUPOBAHHS UCXOIHOTO JMEHA 10 00pa30BaHUA AJIKaHA.

Coaep:xaHue BEpPHOr0 OTBETAa U YKa3aHUSA 10 OLIEHUBAHUIO
(omyckaroTcs uHbIe (POPMYITHPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMbICHA)

H,C=CH-CH=CH,
Oyraauen-1,3
CH,=CH—-CH=CH; + 2H, — CH3;—CH,—CH,—CHj;

KpurepunonenuBanus Bajubl
OTBeT NpPaBWJIbHbIN 1N MONHbBIN, COAEPXMNT BCE Ha3BaHHbIE 3/IEMEHTbI 3
lNpaBunbHO3aNMCcaHblABa3N1eMeHTa 2
[MpaBuabHO3aNMCcaHOANHIIEMEHT 1
OTBeTa HeT Nan BCe 31eMeHTbI 3arnncaHbl HenpaBWbHO 0

Bapuanr 2

11. Jans! BemecTBa:

1) O6yrun-1

2) 3,3,4-TpUMeTHITICHTHH-1

Hamummmre cTpykTypHBIE HOPMYIBI THX BELIECTB

Coaep:xaHue BepHOro 0TBETAa U YKa3aHUSA 110 OLlCHUBAHUIO
(momyckaroTcst HHbIE (DOPMYIUPOBKH OTBETA, HE MCKAXKAIOIINE €0 CMBICTIA)

HC =CH - CH - CH3 — 0ytun-1

CH3 CHs

HC=CH - é — CH — CHj3 — 3,3,4-TpuMeTmimieHTuH -1

CHj

KpurepunounenuBanus bajbl
O06e cTpykTypHBIE (POPMYIIBI COCTABJICHBI TPABUILHO 2
[TpaBuIIbHO cOCTaBJI€HA OJIHA CTPYKTypHas hopMyna 1
0O6ehopMyIBICOCTAaBIICHBIHETTPABUILHO 0

12. Onpenenure MOJCKYISAPHYIO (HOPMYITY yIIIEBOJIOPOIa, KOTOpas COAepkuT 85,7% yrieponaa
Y IMEET OTHOCUTENBHYIO TUIOTHOCTh MO BOJIOPOJTY paBHYIO 21.

Coaep:xkaHue BEPHOr0 OTBETA U YKa3aHUS M0 OLEHUBAHUIO
(omyckaroTcs HHbIE GOPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICHIA)

MpoBeseHbl BbIUNCAEHWS, N HaAEeHa MOJIEKYIsiPHbIe MacChl yrieposa 1 Bo4oposa
Mr(rasa) = 21*2 = 42
n(C) = (42*0,857)/12 = 3




100 — 85,7 = 14,3%
n(H) = (42*0,143)/1 = 6

C3H6
KpurepunoueHuBanus banbl
OTBeT NpaBWUIbHbIA 1 MOAHbIW, COAEPXUT BCE pacyeTbl 2
MNpaBuNbHOPACCUYNTAHOANHINEMEHT 1
BceanemeHTbI3anncaHbIiHENPaBUIbHO 0

13. HanumuTe ypaBHEHUS peakivii, MpU MOMOIIM KOTOPBIX MOYKHO OCYHIECTBUTH CIEIYIOIINE
MpeBpalleHUS:

CaC; — CyHy; — X— CgHsBr

Jlst BemectBa Ne 3 paccunTaiTe MacCOBBIC 10U XMMHUYECKUX 2JIEMEHTOB.

Conepma}me BEPHOT'0 OTBETA M YKAa3aHHUA 110 OUCHUBAHUIO
(,ZLOHYCKaI-OTCH HHBIC (I)OPMYJII/IPOBKI/I OTBCTAa, HC UCKaXXAaromue €ro CMLICJIa)

Hamnuncansl TPpU YPaBHCHUS peaKHHﬁ:

CaC, + 2H,0— CyH, + Ca(OH)z

C,500°

3C2H2 —>C5H5

FeBrs, t

CeHg + Br,— CgHsBr + HBr

Mr(CsHs) = 78, W(e) = (6*12) / 78 = 0,92* 100% = 92%
W) = (6*1) / 78 = 0,08* 100% = 8%

KpurtepunoneHuBanus Baxast
OTBeT NPaBWUIbHbIN 1N MONHbBINA, COAEPXUNT BCE Ha3BaHHbIE 3/IEMEHTbI 4
MpaBnabHO3aNNCaHbITPUINEMEHTbI 3
MNpaBunbHO3aNMCcaHblABa31eMeHTa 2
MNpaBuabHO3aNNCaHOANHINEMEHT 1
OTBeTa HeT Wan BCe 31eMeHTbI 3arnncaHbl HenNpaBWbHO 0

14. [Ipn momHoM ruapupoBaHuu apomaruyeckoro yriaeBojgopoaa CegHg obOpasyercs

UKIMYECKHH  YIIeBOJOpOJ. YCTAHOBUTE MOJEKYISPHYIO M CTPYKTYpHYIO  (dopMyiy
LUKJIOAJIKaHa, HAMMUIIUTE YPaBHEHHUE PEAKIUH €TO0 MOJIy4YEHUSI.

Coaep:xkaHue BEPHOr0 OTBETA U YKa3aHUS M0 OLEHUBAHUIO
(omyckaroTcst HHbIe POPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICHIA)

CeH12

CH CH:

o g i N
2-” B g SR, :lg ln.
g £H Y H:
CH cHy
berlon LInknorexcas
KpurepunounenuBanus bajbl
OTBeT NpaBWJIbHbIN 1N MOHbBIW, COAEPXUT BCE Ha3BaHHbIE 3/1EMEHTbI 3

I'IpanmbHo3an|/|caHb|p,Ba3ne|vleHTa 2




ﬂpaBI/lJ'IbHO3aI'Il/IcaHO,£I,MHC-)J'IeMeHT

OTBEeTa HET UM BCE 3/IEMEHTbI 3aMnnCaHbl HenpasuabHO

Konrtpoabnasi padora Ne 2

I[lnannpyemMble pe3yabTaThl

MeTanpeaMeTHbIe!

— CaMOCTOATENIbHO OIpEACNsTh IeJId, 3a]aBaTh IMapaMETpPbl U KPUTEPHUH, IO KOTOPHIM
MO>KHO OIPENICINTb, YTO 1IeJIb JOCTUTHYTA;

— BBIOMPATH MYTh JOCTUXKEHUS 11€J1, TUTAHUPOBATH PEIICHUE MOCTABIICHHBIX 337124,

— KPUTUYECKHU OLICHUBATh U UHTEPIIPETUPOBATH HH(OPMALIUIO C Pa3HBIX MO3UIIUNL;

— BBIXOJUTH 32 PaMKH Y4eOHOTO IMpeJMeTa M OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK
BO3MOXKHOCTEH ISl IMPOKOTO MIEPEHOCa CPEICTB U CIIOCOOOB IEHCTBUS;

— Pa3BEepHYTO, JIOTUYHO W TOYHO U3JIaraTh CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
aJIeKBAaTHBIX MHUCbMEHHBIX S3BIKOBBIX CPEJICTB;

npeaMeTHbIE:

— OOBSCHATH MPUYMHBI MHOTO00pa3us BEIECTB Ha OCHOBE OOIIMX MpEACTaBICHUI 00 UX
COCTaBE€ U CTPOCHUU;

— TPUMEHATH IMpPaBWJIa CUCTEMATHUYECKON MEXIYHApOIHON HOMEHKIATYphl KaK CpelCTBa
pa3iinyueHus U UASHTU(UKAIIUN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

— COCTaBJISTh MOJIEKYJSIPHBIE U CTPYKTypHbIE (DOpPMYJBI OpPraHMYECKHX BEIIECTB Kak
HOCUTENEH HWH(OpMAlMM O CTPOCHHHM BEIIECTBA, €r0 CBOMCTBAX M MPUHAJICKHOCTH K
OTpeIeIEHHOMY KJIacCcy COSUHEHHI;

— XapakTepu30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBaM,
yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY JTaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

— HCIIOJB30BaTh 3HAHUS O COCTAaBE, CTPOCHUM W XUMHUYECKUX CBOMCTBAX BEIIECTB IS
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeNbHOCTH;

— TPUBOAUTH MPUMEPHI OKUCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUA B MPOU3BOICTBEHHBIX
MPOLIECCAX U KUZHENIEATEIbHOCTH OPraHU3MOB;

— YCTaHABJIMBATh TEHETHYECKYIO CBSI3b MEXK]Y KJIacCaMH OPTaHWYECKHUX BEIECTB I
000CHOBaHUS TPHUHIMIHUATIBGHOW BO3MOXXHOCTH TOJYYEHHsS] OPraHUYeCKHX COEIWHEHUN
3aJlaHHOTO COCTaBa M CTPOEHUS.

NHCcTpyKIUs 0 BBINOJTHEHUIO PA00THI

Jlnarnoctuueckasi paboTa BKIIIOYAET 5 3aAaHuH.

Beimonnsas 3amanne Ne 1, 2 u 5, 3anmmure cHavasia HOMEp 3aJaHus, a 3aTEM Pa3BEPHYTHIN
oTBeT K HeMy. OTBETOM K 33/1aHuto 1 siBisieTcst BBIOOp hopmyi.

[Ipu BbINIONIHEHUY 3a7aHUs 3 3aMIOJIHUTE TaOIHILY.

[Ipu BeIMoNHEeHMM 3agaHud 4 K KaXJAOMY DJIEMEHTY IMEpBOTO CTOJOma mnoadepure
COOTBETCTBYIOILIMHI JIEMEHT U3 BTOPOro CTOJIONA. 3anuIInuTe BbIOpaHHble HU(PHI B TAOJIUILY MO
COOTBETCTBYIOLIUMH OyKBaMHU.

BeimmonuHsiiTe 3agaHusl B TOM HOpsAKE, B KOTOPOM OHM JaHbl. BHMMaTenpHO mpouunTaiite
Kaxaoe 3ananne. OTBeYanTe TOJIBKO MOCIIE TOr0, KaK Bbl MOHSJIN BOIIPOC.

Ecnn kakoe-To 3a7aHMe BBI3BIBAET y Bac 3aTpyAHEHHE, IponycTtute ero. K mpomnyieHHpIM
3a/IaHUSIM Bbl CMOYKETE BEPHYTHCS, €CIIN Y BAC OCTAHETCS BPEMS.

Kemaemycnexa!

|3anumume cnauana nomep 3adanusn (1 unu 2), a 3amem pazeépuymulii. Omeem K HEM). |




Omeemul 3anucwvlieaiime 4émko u pazoopyuso. Omeemom Kk 3adanuro 1 asenaemcsa evioop
dopmyn. Ilpu evinonnenuu 3a0anus 3 eploepume 3anoaHume maodauyy.

1. U3 nmepednciaeHHBIX BEMIECTB BRIOEpUTE (HOPMYITBI CITUPTOB.
C,Hs0OH, CH3COOH, CH30H, CsHsOH, C3H,COH, HCOH.

2. Kakue OpPraHu4YCCKHUC COCAMHCHHNA HA3bIBAXOTCA KPICJ'IOpOI[OCOI[Cp)KaH_[I/IMI/I?

3. 3amoJiHUTE HEQOCTAIOIIME CI0BA B TAOIHUIIE:

Oprannyeckne coeIMHEHUsI Knaccnl npuMepsbI
aJKaHBI
JTHIIEH
AIKUHBI
Oyryauen-1,3
apeHbI
KHCJIOPOJIOCOICPIKAIIIME COSTUHEHUS TIIALEPUH
aJIbJIETU/IbI
KapOOHOBBIC KHCIIOTHI YKCYCHasl KHCIIOTa
STHJIALIETAT
TPUTITUIICPHU B
MOHOCAXapHU/IbI
caxapo3sa
MOJIMCaXapHU bl Kpaxmall
a30TCOJIEpIKAIINE COCTUHEHUS aMUHBI
TTHIAH
Oenku reMOTJIOONH
JTHK

Ilpu evinoanenuu 3a0anus 4 K Kaxcoomy 3I71eMeHHLy RNepeozo cmoadua noodepume
COOMEEeMCmMEYIOWUIL I1eMEHm U3 6MOP0O20 CMON0UA. 3anuwiume 6 maodauyy 6vlOpaHHbvle
Uuppovt N0 coomeemcmeyrouUMU OyKeamu

4. VYcTaHOBHUTE COOTBETCTBUE MEX[IY KJIACCAMU OPraHMYECKHX COCIUHEHHUH W OOLIMMHU
bopmynamu

A) mpenenbHbIe YTIIeBOAOPOIbI 1) CyHa,
B) omHOaTOMHBIE CLTUPTHI 2) CyH2,0;
B) kapOOHOBBIE KMCIOTHI 3) ChHons2

4) CnH2n+20

OtBer A B B

3anuwiume cnauana nomep 3aoanusn (5), a zamem pazeépuymotit omeem K Hemy. Omeem
3anucwléaiime 4émKo u pazoopuueo

5. B c. JonronepeBenckoe COCHOBCKOTO paiiOHa HaNaXEHO MPOU3BOACTBO ATHIIOBOTO
cnuprta. /[peBHUM METOJIOM MOJIyUYEHHUsl 3TaHOJIa CUMUTAETCs IMpolecc OpPOKEHUs CcaxapUCThIX
BEILECTB, COJAEpKALIUX TIIOK03y. B HacTosiiee Bpemsi B KaUeCTBE ChIPbsI MCIOJB3YIOT 3€pHa




AUMEHs, pXKHU, OBCa, COAcpXKamuxX Kpaxmayl. Hamumure ypaBHeHUs peakuui, IpU IOMOILIU
KOTOPBIX MOKHO OCYIIECTBUTH ITOIYYECHUE ITAHOJIA.

CHEIN®UKALISA
KOHTPOJIbHOM PABOTBI Ne 2

8. Ha3HaueHMe JHATHOCTHYECKOHl padoOThl — OLEHUTH YPOBEHb JIOCTH)KCHUS
IUTAHUPYEMBIX PE3YJIbTaTOB

9. Ilnanupyemsle pe3yJibTaThl

OOyyarommiicss HAy4YnTCs:

— OOBACHATH MPUYHMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MpEACTaBIEHUH 00 uX
COCTaBe U CTPOCHUH;

— TPUMEHATh IPaBUIa CUCTEMATHUYECKOW MEXIyHAapOAHON HOMEHKJIATYphl KaK CpeICTBa
pa3nuyYeHHs U UISHTH(UKAIUU BEIIECTB M0 UX COCTaBYy U CTPOCHHIO;

— COCTaBJATh MOJIEKYJISIDHBIE U CTPYKTYPHblE (OPMYJbl OPraHMYECKHUX BEIIECTB Kak
HocuTeNnell WHQpOpPMAalMu O CTPOCHHUH BEIIECTBA, €r0 CBOWCTBAX M NPUHAMJICKHOCTH K
OTIpeNIeIIEHHOMY KJIACCY COSAMHEHUIA;

— XapakTepu30BaTh OpPraHUYECKHE BEIIEeCTBA I10 COCTaBy, CTPOECHUI0 M CBOWCTBaM,
yCTaHaBJIMBATh PUYNHHO-CIICACTBEHHBIC CBSI3U MEXIY TaHHBIMHU XapaKTEPUCTHKAMH BEUIECTBA;

— MHCIIOJIB30BaTh 3HAHUS O COCTAaBE, CTPOCHUMU M XMMHUYECKMX CBOMCTBAaX BELIECTB JUIs
0€30I1aCHOTO PUMEHEHUS B IPAKTHYECKON JEATEIIEHOCTH;

— TPUBOJIUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI B IPOU3BOACTBEHHBIX
nporeccax 1 )KU3HEACSITEeIbHOCTA OPTaHU3MOB.

OOy4arommiicst MOJTYYUT BO3MOKHOCTh HAYYHTBCH:

— YCTaHaBJIMBATh TEHETHUYECKYIO CBSI3b MEXIY KjaccaMH OpPTaHWYECKHX BEIIECTB IS
00OCHOBaHMSA NPUHIMIHAIBHOM BO3MOXKHOCTH TMOJYYEHHS OPTraHUYECKUX COEJUHEHUH
3aJJaHHOTO COCTaBa M CTPOCHHS.

10.ToxkymeHTBI, ONpeAeJIsIIoLIe CO/lep:KaHue TMAarHOCTHYeCKOH padoThl

ConepxaHue JHArHOCTUYECKOH pabOTHI ompenenseTcs Ha ocHoBe dDexepabHOTO
roCyJapCTBEHHOTO 00pa30oBaTeIbHOI0 CTaHAapTa CpeAHero obmero obpazoBaHMs (TpUKa3
Muno6puaayku Poccuu ot 17.05.2012 N 413 (pen. ot 29.06.2017) «O06 yTBepKIeHUU
denepasbHOrO  TOCYAApCTBEHHOTO  00pa3oBaTelbHOrO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUsN).

11.XapakTepucTHKa CTPYKTYPbI M COiePKAHUS ANATHOCTHYECKOIl padoThI

3amanust Ne 1, 2, 5 ¢ pa3BepHyThIM 0TBEeTOM. 3a7aHue | — Ha BBIOOP popmyiL.

3amanne Ne 3 Ha 3amoiHeHne TaOJIHIIEL.

3ananue Ne 4 Ha yCTaHOBJIEHHE COOTBETCTBUS MEX1y MO3UIMAMU IBYX MHOXeCTB. KpaTkuii
OTBET JI0JDKEH OBITh TIPE/ICTABIICH B BUIe HaOOpa mudp.

12.Pacnpenesienne 3aanuii THATHOCTUYECKOIT PadOTHI MO MPOBePAEMbIM YMEHUAM

JlnarHoctuueckas paboTta pa3zpabaTbIBaeTcs HUCXOAS M3 HEOOXOIMMOCTH NPOBEPKU BUIOB
JIEeATEIbHOCTH, OPUEHTUPOBAHHBIX HA MPOBEPKY YCBOCHMS CUCTEMBI 3HAHUM 11O XUMHUH:

4. BnaneHue OCHOBHBIM MOHSATHIHBIM allapaToM IIKOJIBHOTO Kypca XUMHUH.

5. OcBoeHue NpueMoB JIeHCTBUN B HECTAHIAPTHBIX CUTYaIUSX.

6. Mcnonb3oBaHue NpuOOPETEHHBIX 3HAHUM M YMEHHMH B MPAKTUYECKOW NEATENbHOCTH U
MTOBCEJHEBHOM KU3HH.

13.Pacnpenesnenne 3aaHuii TMATHOCTUYECKOI padoThI MO YPOBHSAM CJI0KHOCTH
B nuarnocruyeckoil paboTe mpeAcTaBiIeHbl 3aJJaHUs PA3HBIX YPOBHEH CIIOKHOCTH: IEPBOTO
(YpoBHSI paznuueHusi), BTOpOro (YpOBHSI 3allOMHHAHHUS), TpPeTbero (ypOBHS TOHUMAHWS),



4eTBEPTOTro (YpOBHS PENPOITYKTUBHBIX YMEHUI), IATOT0 — (YPOBHS TBOPUECKUX YMEHMM).

14. TIpogonKUTEJbHOCTH JUATHOCTUYECKOH PadOThI
[IpumepHOE BpeMsi Ha BBITIOJTHEHNE 3aIaHUA COCTABJISET:

3ananue | ypoBHa (paznuyenue) —1 MuH;

3aganue Il ypoBHs (BocmpousBeneHue) —1 MuH;

3amanue 1l ypoBHs (moHMMaHue) — OT 2-3 MUH;

3aganue [V ypoBHS penpoayKTUBHBIX YMEHHUI —OT 2-3 MUH,;

3amanue V ypoBHSA — epeHoc (TBopUYecKue yMeHus) — ot 3 110 4 MUuH.
Ha BeImostHeHHE BCEll TMArHOCTUYECKOM pabOThl OTBOAUTCS 12 MUHYT.

15.TpeboBaHus K NPOBEAEHUIO TMATHOCTHYECKOI padoThI
Jlnist IpoBeJIeHNs TUAarHOCTUYECKON i pabOThI 1O MPOBEPKE YPOBHS 00YUYEHHOCTH YYUTEIIO
HE00X0UMO BbIOpaTh y4eOHBIH MaTepHuaj, KOTOPBIM I03BOJIMT YyYalUMCS OTBETUTh Ha
IIOCTaBJIEHHBIE BOMNPOCHl B JHWAarHOCTUYECKOW pabore. YueOHBIH Marepuas JOKEH ObITh
U3BECTHBIM ydaluMcs. Bpems o0bsicHeHus Matepuana — He 6osiee 10 MUHYT.

16.

Xoa npoBegeHus1 padoThbl

nmoAOOp  HOBOrOo  ydyeOHOTO  maTepuana,

JUarHOCTUYECKOM paboThI;

e 00BsCHEHUE YUeOHOTO MaTepraia JOHKHO OBITh TOJIHKO MOHOJIIOTHICCKUM;

BpeMs 00bsicCHeHHs MaTepuana — 10 MUHyT;

COOTBCTCTBYIOLICTO

COZICPIKAHHIO

e JIeMOHCTpanusi oO0paslla TPUMEHEHUS Y4eOHOro Marepuajsa B AaHAJOTHYHOU W
WU3MEHEHHOW CUTYalUsIX;
BBINOJIHEHHE YYaIlUMUCS TUarHOCTUYECKOM padoThI;
® BpeMs BBIIOJHEHHSI JUAarHOCTUYECKOW paboThl — 12 MUHYT;

e o01ee BpeMsi, OTBEIEHHOE Ha JAMAarHOCTHUYECKYIO PaboTy — 22 MUHYTHI.

OBOBIIEHHBIN IJTAH BAPHAHTA

O0o3n | IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS YpoBeHb CJI0KHOCTH IIpumepHoe
ayeHue 3a/1aHUA BpemMsi
3a/laHu BBINOJIHEHUS
b B 3agaHus (MHMH)
paborte
1 3aaHue Ha BHIOOD | ypoBeHb - pa3iuyeHue 1
2 3azaHue BOCIIPOU3BEICHHE Il ypoBeHs - 1
BOCIIPOM3BE/IeHUE
3 3amaHve Ha YCTaHOBJIeHHE mNpuuuHHO- | Il ypoBeHs - 2-3
CIICICTBEHHBIX CBSI3eH NOHUMAHUE
4 3aiaHue Ha COOTBETCTBUE IV— ypoBenb ymeHuii 2-3
(penpoayKTUBHBIX)
5 3agaHue Ha BBIBOJ V ypoBeHb — HepeHoc 3-4
(TBOpUECKHE YMEHHS])

Bcero 3aganuii — 5; U3 HUX IO TUITY: C KPATKUM OTBETOM — 1; ¢ pa3BEpHYTBIM OTBETOM — 4; 110

ypoHio ciioxkaoct: [ — 1, 11 — 2, Il — 3, IV — 4, V- 5; O0miee Bpems BBITIOJHEHUST paOdOThI — 12
MUHYT
17. Kumou K onpeaeieHH0 YPOBHS 00y4eHHOCTH

Ecnu BbINONHEHB!I BCE MATH 3aJaHUM, TO 3TO MATHIM YpOBEHb — HEPEHOC (TBOPUYECKUX
yMeHui). YeTblpe NMpaBUIIbHO BBINOJIHEHHBIX 33JaHUsl — YETBEPTHIN, YPOBEHb PENPOAYKTUBHBIX




ymeHui. Eciii BBINIOJIHEHO TpU 3aJaHUs —TPETHUM, YPOBEHb IOHMMaHHs. /IBa BBINOJIHEHHBIX
3aJ]aHusl — BTOPOH, ypPOBEHb 3allOMUHaHUs, ECIIN BBIITOJIHEHO OJHO 3a/laHuE — NEPBBIN, YPOBEHb
pa3anYeHus.

XapakTepucTHKa ypoBHeH 00y4eHHOCTH IponucaHa B Tabauie 1.

Tabmuma 1.
XapakTepucTHKA YPOBHEl 00y4eHHOCTH
YpoBeHb XapakTepucTuka
nepBbIN XapaKTepU3yeTcs TeM, UTO YUCHUK MOXKET OTJIIMYUTH OJJUH OOBEKT
(YpOBEHB pa3InueHHUs) (mpeamer) ot apyroro no HauboJee CyIeCTBEHHBIM MMPU3HAKAM
BTOPOil XapaKTepu3yeTcs TeM, UTO YUCHHUK MOXKET Iepecka3aTh
(YpoBeHb 3alIOMUHAHWS) coJiepKaHue TeKCTa, MPaBHUIIa, OJIOKEHUS, TEOPETUIECKHE
YTBEPKJACHUS
TPETHIA YUEHUK MOXKET YCTaHABIIMBATh IPUUUHHO-CJICICTBEHHBIC CBS3U
(YpoBeHb MOHMUMAHUSA) SIBJIIGHUH, COOBITUH (haKTOB; CBOOOIHO BBIBECTU MPUUUHY U
CIIC/ICTBUE
4eTBEPTHIN XapaKTepU3yeTcs TeM, UTO YUCHHK BIIAJICET 3aKPETNIEHHBIMU
(YpOBEHB PEMPONYKTUBHBIX | CIIOCOOAMU MPUMEHEHUH 3HAHUH HA MTPAKTUKE
YMEHHI)
MSATBIA — IEPEHOC ydaniecsi MOTYT MCIIOIb30BaTh 3HAHUS, YMCHUS B
(YpOBEHBb TBOPUYECKUX HECTaHJAPTHBIX YUeOHBIX CUTYAIUIX
YMEHMUI)
OTBETHBI PABOTHBI

1. U3 nepeuuncieHHbIX BeUIeCTB BbIOEpUTE (POPMYIIBI CHUPTOB.
C,Hs0H, CH3;COOH, CH30H, CgHsOH, C3H;COH, HCOH.

CopaepxxaHue BEpHOIO 0TBETA

DJIeMEeHT 0TBeTAa
C2Hs0H, CH3;0H, C¢HsOH

2. Kaxkwue OpTaHUYCCKUC COCANHCHUA HA3bIBAOTCAH KHCJ’IOpOI[OCO)ICp)KaH_[I/IMI/I?

Copaeprxanue BEpHOIO 0TBeETa
(TonyckaroTcs HHbIE POPMYIHPOBKU OTBETA, HE MCKAXKAIOIINE €r0 CMbICHA)

DJIeMEHT O0TBeTAa
CoelMHEeHHS, B COCTaB KOTOPBIX KPOME YIIIepo/ia U BOAOPOJIa, BXOJIHUT KHCIOPOT

3. 3amoiHNTe HELOCTAIOIIKE CII0BA B TaOJIHIIE:

Oprannyeckne coeiMHEHUs! Kaaccsl NpUMepbI
AJIKaHbI
STHIJIEH
AJIKNHBI
apeHsl
KHCJIOPOAOCOAEPKALINE COCUHEHUS TJIMLEPUH
JIbJCTUb
KapOOHOBBIE KUCIIOTHI YKCYCHasi KMCII0Ta




MOHOCaXapHIbl
caxaposa
MOJICaXxapu bl Kpaxmall
A30TCOJIEPIKAIINE COCTUHEHUS AMUHBI
TIIUIH
Cojaep:xkaHue BEpHOTO 0TBETA
(momyckaroTcst UHbIC (POPMYITMPOBKH OTBETA, HE UCKAXKAIOIIHE €r0 CMBICIIA)
JJIeMEeHT 0TBeTa
Opranuyeckue coeJMHEHUS Kunaccbl npuMepbI
Y2ne8000poovl QJIKAHBI Meman
anKemvl STHIICH
QJIKUHBI ayemuiieH
apeHbI benzon
KHCJIOPOI0COICPIKALITHIEC cnupmol TITUICPUH
COEIMHEHUSI B IETUIBI dopmanvoezud
KapOOHOBBIE KHCIIOTBI YKCYCHasl KHCJIOTa
Yenegooul MOHOCaXapHU bl 2NI0K03a
oucaxapuovl caxaposa
MOJIUCaxapu bl Kpaxmaii
A30TCOJIEPIKAIINE COCTUHCHUS aAMUHBI AHUNIUH
AMUHOKUCTIONbL TITUIHH

7. YcTaHOBUTE COOTBETCTBHE MEXAY KJIAacCaMH OPraHUYECKUX COEIMHEHUH M OOIIHMMHU
bopmynamu

A) nipesieNnbHbIE YTIEBOA0POIbI CnHan
b) onHOaTOMHBIE CIMPTHI CyH200,
B) kapOOHOBBIEKUCIIOTHI CnHan+2
CnH2n+2O
Copep:xaHue BepHOI0 0TBeTa
DJIEMEHT 0TBeTa A B B
3 1 2

8. B c. HonrogepeBenckoe COCHOBCKOIO paifOHa HaJla)kKEHO IMPOU3BOJACTBO ITHIOBOTIO
cnuprta. /[peBHUM METOJOM MOJIyUYEHHUS 3TaHOJIa CUUTAETCS MPOLECC OPOKEHHS CaXapUCThIX
BELIECTB, COJAEpKAIMX IJIIOKO3y. B Hacrosiiee BpeMs B KaueCTBE ChIpbsS HCIIOJIB3YIOT 3€pHA
SYMEHS, PXKHU, OBCa, COJAepKaluX Kpaxmain. Hamummre ypaBHeHMsI peakuMid, MpH MOMOIIU
KOTOPBIX MOYKHO OCYHIECTBUTH ITOJyYEHHUE ITAHOIA.

Conep:xaHue BEPHOr0 OTBETA M YKAa3aHUA M0 OLIEHUBAHUIO
(momryckaroTcsi HHbIE (POPMYIUPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)

DJIeMeHT 0TBeTa
(CeH1005)n+nH,0= nC¢H1206 (ycmoBust — cepHast KHCIOTA)
CeH1206 = 2C,Hs0OH+ 2CO;, (ycnoBust — pepMeHTbI)




11 KJIACC

KountpoabHnas padora Ne 1 no treme «Teopernueckue 0OCHOBbI XMMUM)
BapuanTt 1

IInanupyemsle pe3yJibTaThl

MeTanpeaMeTHbIe:

— IUJAHUPOBATh pEIIEHUE IIOCTABICHHBIX 3a/1ad, H(PQPEKTHUBHBI IOHCK PpECYpCOB,
HEOOXOAUMBIX JUTS JJOCTHKEHHSI IIOCTABIICHHOM LIENH;

— HaXxOJUTh CHIOCOOBI PELICHHUs 3a/ay;

— KpUTHYECKH OLCHMBATH M WHTEPIPETHUPOBATH MOJYYCHHYIO WH(MOPMAIMIO C Pa3IHYHBIX
TTO3HIIHI;

— OCYIIECTBIISITh IIeJICHANPABICHHBI MOMCK BO3MOXKHOCTEH Il TEpeHoca CPEACTB H
croco0oB JeHcTBUSA;

— pa3BepHYTO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHUEM
INUCbMEHHBIX ) S3bIKOBBIX CPEJICTB;

— COTIOCTABIIATH MOIYYEHHBIN PE3yNIbTaT JSSATEILHOCTH C TIOCTaBICHHON 3apaHee LEebio;

npeAMeTHbIe:

— YCTaHaBJIMBATh 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEAKIIMU M CMEIIEHUS XUMHUYECKOTO
paBHOBECHsI OT pa3iIM4YHBIX (DAKTOPOB C LEJIbI0 OIpPEIeICHUs] ONTUMAIBHBIX YCIOBUH
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

— MPUBOJUTH MIPUMEPHI THAPOIIHM3a COJIeH B TOBCEIHEBHON )KU3HU YETIOBEKA;

— TPHUBOAMTH TPHUMEPHl OKUCIHUTEIFHO-BOCCTAHOBHTENBHBIX pEAKIHid B MPHPOJIE,
IPOM3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— ONpeAeNATh MEXaHW3M pPEaKIUU B 3aBHCHMOCTH OT YCIIOBHH TMPOBEACHHUS pPEaKIUuu U
IPOTHO3UPOBATh BO3MOYKHOCTb MTPOTEKAHHUS XUMHUYECKUX PEaKIMii Ha OCHOBE THIIa XMMHUYECKON
CBSI3U M aKTUBHOCTH PEareHTOB;

— YCTaHaBIMBAaTh B3aUMOCBS3U MEXIy (pakTamMu U Teopuel, MPUUYUHON U CIEICTBUEM IpHU
aHaM3e MPOOJNEMHBIX CHUTyalliii ¥ OOOCHOBAHWM NPHHUMAEMBIX pEIICHHH Ha OCHOBE
XUMHUYECKHX 3HAHWHA;

— MPUBOJIUTH MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH B MMPOU3BOJICTBEHHBIX
npolieccax;

— TMPOBOAMTH PAaCYeThl HA OCHOBE XMMHUYECKHX (OPMYN W ypaBHEHHUH pPEAKIUi: pacdeThl
TEIIOBOTO P QeKTa peakinu.

HNHcTpyKuus 1o BHINOJTHEHHIO padoThI

Pa6ora Brutouaet 14 3aganuii. Yacts 1 — 10 3apanuii (Ne 1-10), gacts 2 — 4 3aganus (Ne 11-
14).

OtBetom k 3amanmsiM Nel-3,5,7-9 sgBisgercss mocCiieIOBaTeIbHOCTE IUQP, KOTOpas
COOTBETCTBYET HOMEpaAM IPAaBUIBLHOTO OTBETA.

[Ipu Bemonnenun 3amanust NelO) oTBeToMm siBIsieTcss oaHA U(pa, KOTOpas COOTBETCTBYET
HOMEpY ITPaBUWJIBHOTO OTBETA.

[Ipu BemonHennn 3amaHuss Ned,6 K KakIOMYy 53JIEMEHTY TIEpPBOrO CTOJOIA ToadepuTe
COOTBETCTBYIOILIUH 3JIEMEHT U3 BTOPOTO CTOJIONA. 3anuinTe BEIOpaHHbIe IIUQPHI B TAOTUILY O
COOTBETCTBYIOIIMMHU OyKBaMH.



BHuMarenpHO NpodnTaiTe KaKa0€e 3aaHue U IpeuiaraeMble BapuaHThl oTBeTa. OTBeUanTe
TOJIBKO IIOCJIE TOTO, KaK BBI IIOHSJIN BOIIPOC U MPOAHAIM3UPOBAII BCE BAPUAHTHI OTBETA.

Boemonnssa 3aganus Nell-14, 3anuminTe cHavana HOMEp 3aJaHUs, a 3aTe€M pa3BEPHYTHIN
oTBeT K Hemy. OTBeThl 3amuchbiBaliTe 4ETKO M Pa300p4YMBO B IIOJE€ OTBETOB IIOCIE KaXKIOTO
3a/laHusl.

BemmonnsiTe 3agaHus B TOM IOpPsJIKE, B KOTOPOM OHM JaHbl. Ecnm kakoe-TO 3anaHue
BBI3bIBA€T Yy Bac 3aTpyAHEHME, NponycTuTe ero. K mpomnylieHHbIM 3aJaHMsIM Bbl CMOXKETE
BEPHYTBCS, €CIIN y BaC OCTAHETCS BPEMs.

3a BBIIOJHEHUE PA3IMYHBbIX IO CIOXKHOCTU 33JaHMM JAeTcsl OT OAHOIO /10 HECKOJIBKUX
6amutoB. bayuibl, mojydeHHblE BaMU 3a BBIIOJIHEHHBIE 3a7aHus, cymmupyrorcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 3a1aHUii U HabpaTh HAUOOJIbIIEE KOJTUYECTBO OaIoB.

Kemaemycnexa!

Yactil

Omeemom k 3adanuam 1-357-9 saensemcsa nocnedosamensnocmov uugp. Omeemom K
3a0anuro 10 asenaemca oona wugpa, Komopas coomeemcmeyem HOMeEPY NPAGUTbHOZO
omeema.llpu evinonnenuu 3adanuii 4,6 K Kax3xcoomy 3jemMeHmy nepeozo Ccmoadua
nooodepume coomeemcmeylouwuil 3J1eMeHm U3 6mopo2o cmoaoya. 3anuuwiume omeem 6 noJie
omeema ¢ mexcme padomol. Hughpot 6 omeemax na 3adanusn Ne4,6 mocym nosmopamscs

10.Beibeprte W3 MPEIIOKEHHOTO IEPEUYHS BHIOCPHTE [BAa THUIA XMMHUYCCKUX PEaKIHi,
XapakTEPHBIX IS PEakI[MH B3aMMOIEHCTBHS a30Ta C BOJOPOIOM

6) coenuHeHue

7) HeoOpaTumast

8) obOparumas

9) rereporeHHas

10) 3aMelleHue

3anumTe B MOJe OTBETOB IU(PBI, 101 KOTOPHIMH OHH yYKA3aHBL.

[ ] Owe

11.KaTanuTudeckoil siBIseTCS peakius, ypaBHEHHUE KOTOPOi

6) N,+3H, =NH;

7) (NH4)2SO,4 + Ca(OH), = 2NH31 + CaSO4 + 2H,0

8) NH4Cl + NaOH = NH3t + NaCl + H,0

9) 4NH3; + 50, — 4NO + 6H,0

10) NH4OH < NH31 + H,0

3anummMTe B 10JIe OTBETOB UG PHI, IO KOTOPHIMH OHU YKa3aHBbI.

[ ] Omwer

12.113 mnpeio’keHHOro TMEepedHsl IPOLECCOB BHIOEPUTE JBa BHEIIHUX BO3JEHCTBUS,
TIPUBOIAIINX K YBETHUYSHHIO CKOPOCTH PEAKIINU STHUIICHA C BOJOPOJIOM.

6) mpuMeHeHHe UHTUOUTOpa

7) TIOHIKSHUE TEMITEPATyPhl

8) yBennveHHe KOHLEHTPALMH BOJIOPOAA

9) moBbIIIEHUE AABJICHHUS B IIPOIIECCE PEAKIIUH

10) yBEJIMYCHUE KOHIICHTPAIIMU dTaHa

3anumuTe B 1MOJIe OTBETOB IIUQPHI, O] KOTOPBIMU OHU YKa3aHBI.

[ ] Omwer

13.YcranoBuTe COOTBETCTBHE MEXKIY YPAaBHEHHEM XUMHUECKOW PEaKIMU U HalpaBlIEHUEM
CMEILECHN XMMUYECKOTO PABHOBECHUS ITPY YBEIIMUEHUH JABJICHUS B JAHHON CHCTEME



YpaBHeHHe peakuuu Hanpasiienne  cMmemieHMss ~ XMMH4Y€CKOIO

paBHOBecHsI
A) 2NO(yy + O2¢yS 2NOy(r 1) B cTopoHy 00paTHOM peakuuu
b) CHyS Ciw) + 2Ho) 2) MpaKTUYECKU HE CMEIIAeTCst
B) 2CO»SCs) + COyry 3) B CTOPOHY MPSIMOI peakiuu
3anuImre B 1MoJjie OTBETOB IUQPHI, 0] KOTOPBIMU OHU YKa3aHHbI.
OtBer

A b B

14.BBeneHue kataius3aropa B CUCTEMY, KOTOpas HaXxOJIUTCS B COCTOSIHUM JUHAMHYECKOIO
paBHOBECHS

6) yBEJMYUT CKOPOCTh OOPATHON peaKiuu

7) He pacxoJyeTcsi BO BpeMsi IPSIMOM HJIM OOPATHOM peakuu

8) yBeNMYUT CKOPOCTh OOPATHOM peaKiuu

9) yBEeIMYHT CKOPOCTD MPSIMOW M OOPATHOM peakiuu

10) HE OKa3bIBAaeT BIUSHUSA Ha CKOPOCTh IPSIMOM M 0OpaTHOM peakluu B CUCTEME

3anuiuTe B 110Jie OTBETOB LIU(PHI, O] KOTOPBIMU OHU YKa3aHHBI.

[ ] Owe

15.¥YcranoBuTe COOTBETCTBUE MCKAY BCUIICCTBOM U HA3BAHUCM aHHOHOB

BeniecTtBO Ha3Banue anmona

A) NaCl 1) xnopar-uon

b) NaClO; 2) mepxJiopaT-uoH

B) NaClO, 3) XJI0pHI-HOH
3anuImMTe B M0Jie OTBETOB U (PHI, [10]] KOTOPHIMUA OHH YKa3aHbl.
OtBeT A b B

16.Cymma KOX(Q(PHUIMEHTOB B YpaBHEHHM 3JIEKTPOIUTHYECKON IMCCOLMAIMM CylbdaTa
xpoma (I11) u cynbdara mapranna (I1)

1) 6

2) 3

3) 7

4) 4

5 5

3anummure B 1MOJIe OTBETOB IIUQPHI, 0T KOTOPBIMU OHHU YKa3aHBI.

[ ] Omwer

17.Ins onpeneneHus HATUYKA CyIb(PaT-HOHOB B paCTBOPE HEOOXOAUMO JOOABUTH PACTBOP
6) BaC|2

7) MgCl;

8) NaOH

9) Ba(OH),

10) NH,CI

3anummre B 1M0JIe OTBETOB IIUQPHI, O] KOTOPBIMU OHU YKa3aHBI.

[ ] Owe

18. KbIITBIMCKUH ~ MEJIERJICKTPOJIUTHBIA  3aBOJ]  SIBIIIETCS €IWHCTBEHHBIM B Poccun
MPOU3BOJUTENIEM METHOM JIEKTPOTUTHYECKON (DONbru. DIEKTPONU3y MOABEpraercs cyibdaT
MeIu B pacTBope. I aKTUBHOT'O WJIM HHEPTHOTO aHOJA UCIIOIB3YIOTCA COOTBETCTBEHHO

6) HuKeIb

7) rpadur



8) memn

9) omoBo

10) cepedpo

3anunImMTe B 1MoJie OTBETOB MU(PBI, 110,] KOTOPHIMH OHH YKA3aHBI.

[ ] Owe

10. BepHbl 111 cienyromue yTBEepKISHUS O TeII0Te XUMHUYECKUX POIIECCOB:

A. Bennuuna temnoBoro 3¢ dexTa He 3aBUCUT OT MacChl PearupyrouuxX BEIIECTB.

b. TerutoBoii 3 (peKT — KOTOPOE BBACTSETCS WM TOTJIONIACTCS B OKPYXKAIOIIYIO CPEy
1) BepHO TOJIBKO A

2) BepHO TOJbKO b

3) BepHBI 00a yTBEPKICHUS

4) 06a yTBepKICHUS HEBEPHBI

3anuiuTe B MoJie OTBETOB LU(]pPY, MO KOTOPOM yKa3aH OTBET.

I:l OtBer

Yactb 2

3anuwmume cnauana Homep 3a0aHusn, a 3amem pazeépHymulii omeem K Hemy. Omeem
3anucwigaiime YémKo u pazoopuueo

15. [lanbl pacTBOpPHI BEIIECTB: XJIOPH OapHsi, HUTpAT cepedpa, cepHast KHCIO0Ta, THAPOKCH]T
HaTpus M aMMuak. BpiOepuTe M3 NpPEANIOKEHHOTO IMEpEeuHsl BEIIEeCTBAa, MEXIY KOTOPBIMHU
BO3MOXKHA PEaKLUsl HMOHHOro oOMeHa. Hamummmre MOJIeKyJIsIpHOE M COKpAIICHHOE HOHHOE
YPaBHEHMsI PEAKIIHH.

16. /lanbl BemiecTBa: HUTpPAT MEIW, HUTPAT HATpus, Cylb(ar amOMUHUSA, CyIb(ar Kaius.
W3 mnpeioKeHHOro IepeuHsi BbIOEpUTE Ha3BaHMS BEILIECTB, KOTOPHIE THAPOIU3YIOTCS IO
kaTtuony. CoctaBbTe (POPMYIIBI.

17. BblumcnuTe KOJIMYECTBO TEIUIOTHI, BBIACIMBIIMICA NMPH CKUTAHWKM 35 T' METaHa B
pe3yibTare peakiuu, TePMOXUMHYecKoe ypaBHeHHe kotopoi: CHy + 20, = CO, + 2H,0 + 802
k/x. Onpenenure TUN peakiuu (IBa TPU3HAKA), CMEIICHUE PAaBHOBECHUS IPH YBEIUYCHUU
TEMIICPATYPhbI U ITOBBIIICHUHN OaBJICHUA.

18. Hcnomb3ys MeTON DIIEKTPOHHOTrO OajaHca, COCTaBbTE€ YypaBHEHHE OKHCIUTEIHHO-
BOCCTAHOBUTEIBHON pEaKIMU MEXAY IEepMaHraHaTOM KalHusi M CEepoBOAOPOAOM. Peakius
mpoTekaeT B Kuciaor cpene. PaccraBpre KOADPUIIMEHTHI W OMpPENETUTE OKHUCIHUTENIb U
BOCCTAHOBUTENb.

KounrpoabsHnas padora Ne 1 no treme «Teopernueckue 0CHOBbI XMMHH)
Bapmuanr 2

IlnannpyemMble pe3yabTaThl

MeTanpeaMeTHbIe:

— TIUIAHUPOBATh pEIlIeHHWe TIOCTABIEHHBIX 3aday, dS(PQPEKTUBHBII TMOUCK PECYPCOB,
HEOOXOIMMBIX JUIS1 JOCTHIKEHHUS ITOCTABJICHHON 1IEIIH;

— HaXOJUTh CIIOCOOBI PEIICHUS 3a1a4;



— KPUTHYECKU OILICHWBATh U MHTEPIPETUPOBATH MOIYyUYECHHYIO MH(DOPMAIHIO C Pa3THMUHBIX
TIO3HITHIA;

— OCYIICCTBIISATH II€JICHANPABICHHBIM IMOUCK BO3MOXHOCTEH IS TEPEHOCa CPEICTB U
CIOCOOOB JICHCTBUS;

— pa3BepHYTO, JIOTUYHO W TOYHO WU3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
MUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

— COIOCTABIIATH MOJYUYEHHBIH PE3yIbTAT NEATEIHHOCTH C MIOCTABJICHHON 3apaHee IeIbI;

npeAMeTHbIE:

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH U CMEIICHUS XUMHUYECKOTO
pPaBHOBECHsI OT pa3jM4YHBIX (HAaKTOPOB C WENBI0 OINPEIESICHUS] ONTUMAIBHBIX YCIOBHI
MPOTEKAHUS XUMHYECKUX TIPOIIECCOB;

— MPUBOJUTH MTPUMEPHI THAPOJIHM3a COJICH B MOBCETHEBHOM JKU3HU YEIOBEKA,;

— TMPUBOAMTH TPHUMEPHI OKHUCIHUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH B MPHUPOJE,
MPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATEIILHOCTH OPraHNU3MOB;

— OIpenesaTh MEXaHW3M PEAKIMU B 3aBUCHMOCTH OT YCJIIOBHUH TPOBEICHHS pPEaKIUUd U
IPOTHO3UPOBATH BO3MOXKHOCTh MTPOTCKAHHUS XUMHUYECKHX PEAKIMi HA OCHOBE THIIA XMMUYCCKOMN
CBSI3M M aKTUBHOCTH PEarcHTOB;

— YCTaHaBIIMBATh B3aMMOCBSI3U MEXIy (pakTaMu U TeopueH, MPUYUHOW U CIICJCTBHEM IpHU
aHaJM3e TPOOJIEMHBIX CHTyalliid W OOOCHOBAaHMHM TIPUHUMAEMBIX PEIICHWH HAa OCHOBE
XUMHYECKHX 3HAHHU.

— TPUBOJMTH MPUMEPHI OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIMA B MPOU3BOJICTBEHHBIX
npoiieccax;

— TPOBOJUTH PacueThl HA OCHOBE XMMHYCCKHX (OPMYJ U YpaBHEHUH PEAKIIMI: pacdeThl
TEII0BOTO 3 (heKTa peakIuu.

HNHCcTpyKIus M0 BHINOJTHEHHI) PadoThI

Pa6ora Britouaet 14 3aganuii. Yactes 1 — 10 3apanunii (Ne 1-10), gacts 2 — 4 3aganus (Ne 11-
14).

OtBetom k 3amanmsiM Nel-3,5,7-9 sgBnseTcss moOCiIeOBaTeIbHOCTE IHQpP, KOTOpas
COOTBETCTBYET HOMEpaM IPAaBUILHOTO OTBETA.

[Ipu Bemonnenun 3amanust Nel() oTBeToM siBIsieTcss oaHA LU(pPa, KOTOpas COOTBETCTBYET
HOMEpY ITPaBUWJIBHOTO OTBETA.

[Ipu Bemonnenun 3amaHust Ned,6 K KakIOMy 53JIEMEHTY TEPBOrO CTOJOIA ToadepuTe
COOTBETCTBYIOLIHI 3JIEMEHT U3 BTOPOTO CTOJOIA. 3anuIInTe BEIOpaHHbIe UG PHI B TAOIHUITY O]
COOTBETCTBYIOIIMMHU OyKBaMH.

BHuMaTenpHO NMpoYnTaiTe KaXKA0€ 3a/laHne U IpeularacMble BapuaHThl oTBeTa. OTBevaiiTe
TOJIBKO MOCJIE TOTO, KaK BbI MOHSJIM BOIIPOC U MPOaHAIU3UPOBAIIA BCE BAPUAHTHI OTBETA.

Bemonnsasa 3aganus Nell-14, 3anummTe cHavana HOMEp 3aJaHHs, a 3aTE€M pa3BEPHYTHIN
oTBeT K Hemy. OTBeThl 3amuchiBaiiTe 4ETKO M pa3dOpPUMBO B I0JIE€ OTBETOB MOCIE KaXKJIOTO
3a/1aHusl.

BoemmonusiiTe 3amaHus B TOM MOpsIKE, B KOTOpOM OHM JaHbl. Ecim kakoe-To 3anaHue
BBI3BIBAET Yy Bac 3aTpPyJHEHHME, NMPOMYCTHUTE €ro. K NpomylieHHbIM 3aJaHusM Bbl CMOYKETE
BEPHYTHCS, €CIIU Y BaC OCTAHETCS BPEMS.

3a BBINOJHEHUE PA3IMYHBIX IO CIOXHOCTH 33JaHUN JAeTCi OT OJHOTO O HECKOJIBKHX
OamoB. bamibl, monydeHHble BaMH 3a BBINOJIHEHHbIE 33/aHusd, cyMMupytorcs. [locrapaiitech
BBITOJIHUTH KaK MOXKHO OOJIbIlIe 331aHUi 1 HaObpaTh HanboJIbIIee KOJTUYECTBO OALIOB.

XKenaem ycnexa!

Yactil

|OmeemoM K 3a0anuam 1-3,5,7-9 saensemca nocnedosamenvHocmv uugp. Omeemom K




3a0anur 10 aensemca oona wughpa, Komopasa coomeemcmeyem HOMepy NPABUIbHO20
omeema.llpu evinonnenuu 3adanuini 4,6 K Kax3xcoomy 3rjiemMeHmy nepeozo cmoadua
noodepume coomeemcmeylouwuil 3J1eMeHm U3 6mopo2o cmoaoya. 3anuuiume omeem 6 noJie
omeema ¢ mexcme pavomot. Hughpot 6 omeemax na zadanusn Ne4,6 mocym nosmopamucs

6) BeiOepure W3 MPEIIOKEHHOTO IMEPEYHsi BHIOCPUTE JBa THIIA XUMHUYCCKHX DPEaKIIHIA,
XapaKTEePHBIX VIS PEaKIMy B3aUMOJICHCTBHUS yIiIepo/ia ¢ KUCIOPOIOM

1) rereporeHHas

2) TOMOTrCHHAs

3) oOparumas

4) sHIOTEpMHYECKAs

5) coenuHeHus

3anuIuTe B 1MoJie OTBETOB U (PHI, 10T KOTOPHIMUA OHHU YKa3aHBI.

[ ] Owe

7) Karanutuueckou sIBISICTCS peaKiiusi, ypaBHEHUE KOTOPOid

1) SOz + H,O — H,S0,4

2) 4ANO,+0,+2H,0 — 4HNO3

3) C,HsOH—CH,=CH,+H,0

4) FEz(SO4)3 — Feo O3 + 3503

5) 250, + O, — 2S03

3anummure B 1MOJIe OTBETOB IIUQPHI, O] KOTOPBIMU OHU YKa3aHBI.

[ ] Ome

8) 13 mnpemioKeHHOTO TMEepeYHsi MPOLECCOB BBHIOEPHTE JiBa BHEUIHUX BO3CHCTBHS,
MPUBOSAIINE K YBETUUYCHUIO CKOPOCTH B3aMMOJICHCTBUS PAcTBOPOB CyJbdaTa MEIU U €IKOTO
HaTpa

1) moBbIIICHNE AaBICHHS B MTPOIECCE PEAKITUU

2) yBelWYeHHE KOHIIEHTPAIUHU THIPOKCH/Ia HATPHSI

3) yBenuueHHE KOHICHTPAIUH Cylb(aTa MeIu

4) NMOHW)XEHHUEAABJICHHUS B MPOIIECCEPEAKIIUH

5) mOHMXEHHE TEMITEPATyPhI

3aHI/IIHI/IT€ B I10JIE OTBETOB HI/I(pr)I, moa KOTOPbIMH OHM YKa3aHBbI.
] Owe

9) YCTaHOBUTE COOTBETCTBUE MCXKAY YpaBHCHHEM XHUMHYECKOH pPCaKi U HAIIPABICHUCM
CMCHICHUSA XUMHUYCCKOI'0O PAaBHOBECHUS MPU IMOHMKXCHUUN TaBJICHHUA B )IaHHOﬁ CHUCTEMC

YpaBHeHue peakuuu Hanpasiienne  cMemieHMss ~ XMMH4Y€CKOIO
paBHOBecHUsl
A) Nogy + O1yS 2NOyy 1) B cTopoHy 00paTHOM peakuuu
B) CoHagry + HoSCoHg(ry 2) NpakTUYECKH HE CMEIaeTCs
B) 2COy + O2(nS2C0yy 3) B CTOPOHY IIPSIMOM peaKIuu
3anuImre B 110JIe OTBETOB LU (PBI, 10]] KOTOPHIMU OHHU YKa3aHBL.
Otser A B B
10) XUMHUYECKOE PAaBHOBECHE IIPU U3MEHEHUH TEMIIEPATYPhbl CMELAETCsI
B CTOPOHY

1) 9K30TepMHYECKOI peakuu
2) yBenudeHus 00beMa MPOYKTOB PEaKIUH
3) SHIOTEPMHYECKOH peaKIUK



4) yBeIMYEeHUs KOHIICHTPAIMU PEarupyounx BeIIeCTB
5) He oka3bIBaeT BIMSHHS Ha CMEIICHUEC XUMHYECKOTO PABHOBECHUS B CHCTEME
3anuimmre B 1MOJIe OTBETOB IUQPHI, O]l KOTOPBIMU OHU YKa3aHBI.

[ ] Ome

11) VYcTaHoBUTE COOTBETCTBHE MCXKAY BCIICCTBOM U HAa3BAHWUEM aHHOHOB

BemmecTBo Ha3Banue annona
A) NH4CIO4 1) x70par-uoH
Bb) NH4CIO; 2) mepxJiopaT-uoH
B) NH,CI 3) XJI0pHUI-HOH
3anuimmre B 1MOJIe OTBETOB IIU(PHI, O]l KOTOPBIMU OHU YKa3aHBI.
Otser A b B
12) Cymma x03p(puIMEeHTOB B ypaBHEHHSAX HIIEKTPOIMTHYECKON IHCCOLMAIIH
cynb(daTa aTIOMUHHS U HUTPATa aJJFOMUHUS COOTBETCTBEHHO
1) 5
2) 4
3) 7
4) 3
5) 6

3anumInTe B MOJIE OTBETOB I_II/I(I)pBI, moa KOTOPbIMH OHU YKa3aHBbI.
[ ] Ome

13) s omnpeneneHuss Haiauuusl XJOPHA-HOHOB B pacTBOpe HEOOXOIUMO A00aBUTh
pacTBop

1) AgNO3

2) Hg (NOs).

3) AgF

4) Al (NG3)s

5) Alx(SO4);

3anumure B 10JIe OTBETOB IIUQPHI, O] KOTOPBIMU OHU YKa3aHHBI.

[ ] Owe

14) [IBeTHas metamnyprus B UensOMHCKOM 00JacTH MpeAcTaBiieHa MPOU3BOACTBOM
menu B Kapabame u Koiureive, nunka B YensOuncke u Hukens B Bepxuem VYpanee. s
paduHUPOBAaHUS METANIOB Ha MPOM3BOJACTBAX HCHOJB3YETCS 3JIEKTPOJIU3, MPEACTABISIOMINN
co0oi:

1) pacmaj 3JeKTPOJIUTOB HA UOHBI

2) pacmaj 3JIEKTPOJIUTOB O] IeHCTBUEM BOJIBI

3) OKHCIUTETHHO-BOCCTAHOBHUTEIBHBIN MPOIECC, MPOXOIAIINI IPH CMEIIMBAHIH PACTBOPOB
AIIEKTPOJINTOB

4) OKHCIHUTEIHFHO-BOCCTAHOBUTEIBHBIN rporece, MIPOTEKAOIINN B pacTBOpax
AJIEKTPOJINTOBIPU MPOIYCKAaHUH DJIEKTPUUECKOTO TOKA

5) OKHCIUTETHHO-BOCCTAHOBHUTENBHBIN MPOIECC,IPOTEKAOIIHIA B paciijiaBax 3JIEKTPOIUTOB
IIPU NIPOITYCKAHUH JIEKTPUUECKOT0 TOKA

3anuiuTe B MoJe OTBETOB LHU(DPHL, 0T KOTOPHIMU OHH YKa3aHBI.

[ ] Omwer

19.BepHbI 11 cIeAyIOUINE YTBEPKASHHUS O TEIIOTe XUMHUYECKHUX MPOIECCOB:
A. Benmnuuna TerioBoro 3 ¢ekra He 3aBUCUT OT CKOPOCTH XUMHYECKOM PEaKIIHH.
b. Dx3oTepMuueckne peakiui — 3TO peaKiu, MPOTEKAIOIIHNE C BICICHHUEM TETIOTHI.



1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEPKICHHUS

4) 00a yTBep)KIAECHUS HEBEPHBI

3anummure B 1MoJIe OTBETOB IU(PY, O] KOTOPOH yKa3zaH OTBET.
OtBer

Yacrh 2

3anuwume cHauana HoOMeEp 3A0aHUA, A 3amem pa3zeépHymulii omeéem K Hemy. Omeem
3anucwleaiime 4émKo u pazoopuuso

20. Manbl BemiecTBa: XJopu O6apusi, HUTpaT cepedpa, COJIiHasg KUCIOTa, THUIPOKCHU]T KaJus,
MeTaH. Beroepure U3 mpeyioxKeHHOTo TIePEeyuHs BENISCTBA, MEXITY KOTOPHIMU BO3MOYKHA PEAKITHS
MOHHOTO 0OMeHa. HamuimTe MoeKysipHOE U COKpAIIEHHOE YPAaBHEHUS PEaKIUU.

21. lanbl BelecTBa: XJIOPUJ aMMOHHS, XJOpuA Oapusi, HUTpAT MeAu, KapOOHAT HATpHS,
cynbdar amoMuHUS, CyIbQHUI Kamusa. M3 [peiokeHHOro IepedHs BhIOepHTE (OPMYIIBI
BEILECTB, KOTOPHIE THIPOJIU3YIOTCS 110 AHHOHY.

22. B cooTBeTcTBHM C TepMOXUMHUYecKMM ypaBHeHuem peakimu 2Cl,07 = 2Cl, + 70, +
570xdx oxcun xmopa (V1) maccoit 4,51 Bctynun B peakiuto. PaccuuTaiiTe BbIIEIHMBIIEECS
KOJIMYECTBO TEIUIOTHL. ONpeenuTe THII peakiuu (JBa MpHU3HaKa), CMEIIEHUE PaBHOBECHS IpHU
MOHIDKEHUU TEMITePaTyphl U IaBIICHUS.

23. Hcrmomb3ysi METOJX JJIEKTPOHHOTO OajlaHca, COCTaBbTE€ YpaBHEHHE OKHUCIHTEIHHO-
BOCCTAHOBUTEJILHOM PEaKIMK MEX/y IepMaHraHaTOM KaJlusi 1 aMMuakoM. Peakius mpoTekaer B
HIes04HOM cpese. PaccTaBbTe KO3 PUIIMEHTHI U ONPEAEIUTE OKUCIUTENb U BOCCTAHOBUTENb.

CIIEIIU®UKAIIUA KOHTPOJIBHOM PABOTHI
no reme «Teopernyeckne 0CHOBBI XUMHUH

18.Ha3HaueHHe KOHTPOJIbHOI PadoThl —OICHUTh YPOBEHb JOCTH)KEHUS IUIAHHUPYEMBIX
pe3yabTaToB

19.Ilnanupyembie pe3ybTaThbl

OOyyarommiicss HAy4YnTCA:

— YCTaHaBJIMBATh 3aBUCHMOCTHh CKOPOCTH XUMHUYECKOW PEAKIIMU M CMEIIEHUS XUMHUYECKOTO
paBHOBECHsI OT pa3jIM4YHBIX (DAaKTOPOB C LENbIO OINPENETICHUsT ONTHUMAIbHBIX YCIOBHM
NPOTEKAHUS XUMUIECKUX MTPOIECCOB;

— MPUBOJUTH MIPUMEPHI THAPOJIH3a COJIeii B MOBCETHEBHOM JKU3HU YEIOBEKA,;

— TPHUBOAWTH TPHUMEPHl OKUCIHUTEIFHO-BOCCTAHOBHTEIBHBIX pEAKIHid B TPHPOJIE,
MPOM3BOJICTBEHHBIX MPOIIECcax U KU3HEAEATEIbHOCTH OPTaHU3MOB;

— MPUBOJIUTH MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU B MMPOU3BOJACTBEHHBIX
npolieccax;

— TMPOBOAMTH PAaCYeThl HA OCHOBE XMMHUYECKHX (OPMYN W ypaBHEHHH pPEaKIUi: pacdeThl
TEIIOBOTO P QeKTa peakinu.

O0yyamuics MoJy4uT BO3MOKHOCTb HAYYUTHCS:



— yCTaHABIUBATh B3aMMOCBS3U MEXIY (aKkTaMu U TEOpUe, IPUUUHONW U CIEACTBHEM IPHU
aHaM3e NPOOJIEMHBIX CUTyallMii ¥ OOOCHOBAaHMM TPUHHMAEMBIX pEIIEHUH Ha OCHOBE
XAMHYECKUX 3HAHUU.

— OIpenessTh MEXaHW3M pEeaKIMU B 3aBUCHMOCTHU OT YCIIOBUH NpPOBEICHHS peakuuud U
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIM HA OCHOBE TUIIA XUMUYECKOU
CBSI3M U aKTUBHOCTH PEareHTOB.

20.TokyMeHTbI, Onpeaesone coaepKaHue KOHTPOJIbHON padoThl

Copepxanve  KOHTpOJbHOM  paboThl  ompenensercas Ha ocHoBe  DenepanabHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIIBHOTO CTaHIApPTa cpeaHero oobmiero oOpasoBaHus (IIpUKa3
Muno6puayku Poccum ot 17.05.2012 N 413 (pen. ot 29.06.2017) «O06 yTBepKaeHUU
denepanbHOTO  TOCYAapCTBEHHOTO  00pa30BATENBHOTO  CTaHIAPTa  CPEAHEr0  OOMIEeTOo
00pazoBaHUN»).

XapakTepucTHKa CTPYKTYPHI U COAEPKAHUS KOHTPOJIbHOH padoThl

Kaxxip1ii BapuaHT KOHTPOJIBHOM pabOThI COAEPKUT 14 3amanuid, paznuyaromuxcs Gopmoit u
YPOBHEM CJIOKHOCTH.

3amanus Nel-3,5,7-9 Ha mocnenoBaTenbHOCTh UGP. K 3a1anusamM npuBoauTcs 5 BapuaHTOB
OTBETA, T.€. IBa BEPHBIX OTBETA U3 IISITH.

3amanne Ne 10 ¢ kpaTkum OoTBeTOM B BHjae oaHou 1udpel. K 3amanusm npuBogutcs 4
BapuaHTa OTBETA.

3amanue Ne 4,6 ¢ KpaTKMM OTBETOM Ha YCTAaHOBJIEHHE COOTBETCTBHS MEXIY MOZHUIIUSIMHU
JIBYX MHOKeCTB. KpaTkuii 0TBET J0JDKeH OBITh B BUIE Habopa mudp.

3ananust Ne 11-14 ¢ pa3BepHYThIM OTBETOM.

3amanne Noe 9 COCTaBIIEHO C y4Ye€TOM HAI[MOHAJIBHBIX, PETHOHAIBHBIX STHOKYJIHTYPHBIX
O0COOCHHOCTEH Ha MpUMepe ANEKTPOJIM3a Ha MPOU3BOACTBEHHBIX MpennpusITusx YensOuHckoin
o0nacTu.

21.PacnpeneseHue 3aJaHUl KOHTPOJILHOH pa0oThI 110 NPOBePsieMbIM YMEHUSIM

KontponbHast pabota paspabaTbiBaeTcsi, MCXOAS W3 HEOOXOAMMOCTH TPOBEPKH BHUIOB
JIeATEIbHOCTH, OPUEHTHUPOBAHHBIX HAa MPOBEPKY YCBOEHHUS CHCTEMbl 3HAHMI MO XUMHHM Ha
06a30BOM U yri1yOJIEHHOM YpPOBHE:

9. BrnageHue OCHOBHBIM TMOHATUWHBIM ammapaToM IIKOJBHOTO Kypca XUMHH 0a30BOTO H
yrayOJIeHHOTO YPOBHSI.

10.Pemenne pacyeTHbIX 3aa4.

11.Ucnonb30BaHre MPUOOPETEHHBIX 3HAHUNW W YMEHHM B IPAKTHUECKON AEATEIbHOCTU U
noBceIHeBHOM xu3HH ¢ yueToM HPDO YensOunckoii obnactu.

22.PacnpenesieHne 3aJaHNH KOHTPOJIbHOI padoThl 10 YPOBHSIM CJI0KHOCTH

B xoHTponbHOI paboTe mpeicTaBieHbl 3aJaHus Pa3HbIX YPOBHEH CII0KHOCTH: 0a30BOTO U
yIIIyOJI€HHOTO.

3aganus 6a30Boro ypoBHs cioKHOCTH (Nel—10) — B COBOKYIHOCTH MO3BOJISIFOT MPOBEPHUTH
YCBOEHHE  3HAYMTEIBHOTO  KOJHMYECTBA  DJIEMEHTOB  COZAEp)KAaHUS, MPEIyCMOTPEHHBIX
®denepanbHbBIM  KOMIOHEHTOM TOCYAApCTBEHHOIO 00pa30BaTEIBHOIO CTaHJapTa: BeAyLue
MOHATHUS 0 XUMHYECKOM peaKIiy; TEOPETHUECKUE MOJIOKEHNUS XUMHUU; 3HAHUSA O CUCTEMHOCTH U
NPUYMHHOCTHA XUMHUYECKUX SBIICHHM, CIIOCO0aX TO3HAHUS BEIIECTB.

3amganus yriyOneHHOro ypoBHSI ciokHOcTH (Nell-14) mpoBepstoT yCBOGHHE 3JIEMEHTa
coJlepkaHus: pacy€r Ha TeIuioBOM 3(G(eKT B TEPMOXMMHUYECKHUX YpaBHEHHUSX, 3aJaHUE,
IPOBEPSIOIIEE YCBOCHHE BaKHEHIINX HJIEMEHTOB COJAEP)KAHUS «PEaKLUUU HOHHOTO OOMEHay,
«TULIPOJIN3Y», KOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIII.

B Tabauue 1 npeacraBieHo pacnpeaenaeHne 3a1aHui 0 YPOBHSIM CIOXKHOCTH.

Tabmuma 1
Pacnpenesienue 3aJaHUH 10 YPOBHAM CJI0KHOCTH

YpoBenb \ KoanuectBo \ MaxkcumanbHBII \ MaxkcumaabHBbII \ IIpouent




CJIO0KHOCTH
3aJaHUA

3aaHui

NnepBUYHbIH
oamn (BY)

nepBUYHbII
oamn (YY)

NMepPBUYHOIO
0aju1a 3a 3aaHuA
JAHHOTO YPOBHSA
CJIOKHOCTH OT
MAaKCHMAJbLHOI'0
NEePBUYHOIO
0aJji1a 3a BCIO
padory, paBHOIO
BbY-16, YY-23

bazosniit

10

12

12

71,4

YriyOrieHHbIH

2/4

4

11

28,6

Hroro

12(BY)/14(YY)

16

23

100

23.Kpurtepuu olleHHBaHUS KOHTPOJILHOH padoThI

BepHo BemmonHeHHBIE 3amaHus 1-3,5,7-9 MakcumanbHO oOmeHHMBaeTcs 1mo 1 Oamny. DTm
3aJIaHHUsI CYUTAIOTCS BBITIOJHCHHBIMU BEPHO, €CJIM NPABUJIBHO BHIOpAHBI J1Ba BapHaHTa OTBETA.
OcrasilbHBIC BapHaHTHl OTBETOB CYMTAIOTCS HEBEPHBIMH W olleHuBatorcs (0 OamioB. Bepnoe
BhIntonHeHue 3amanus Ne 10onenuBaercs 1 0amiom.

3amanus Ne 4,6 cunmTalOTCS BBHIMOJTHCHHBIMU BEPHO, ©CJIM IMPABWIBHO YCTAaHOBIICHBI TPH
COOTBETCTBUS,MaKCUMAIHLHO OIICHHBAIOTCA 10 2 Oaymura. YacTUYHO BEPHBIM CUMTAETCS OTBET, B
KOTOPOM YCTAHOBJIEHBI JIBa COOTBETCTBUS M3 TpeX; OH oueHuBaercs 1 Oamiom. OcranbHble
BapUaHTHI CYUTAIOTCS HEBEPHBIM OTBETOM M orleHuBaroTcs 0 6amtoB. MakcuMasbHast OIICHKA 3a
3aganus Ne 11-12 no 2 6anna.

MaxkcuMarbHas OlIeHKa 32 BEPHO BBIMIOJIHEHHBIE 33/1aHUS YTTTyOJIEHHOTO YPOBHS CIIOKHOCTH
Nel3 — 4 6anna, Ne 14 — 3 Gaima.

MaxkcuManbpHbId 0an 3a BbeimodHeHue padboTel coctaBnseT — 16(bY)/23(VY). Ha ocHoBe
0ayJIOB, BBICTABJICHHBIX 32 BBITIOJHEHUE BCEX 3aJIaHUN PAOOTHI, MOJCUYNUTHIBACTCS TEPBUIHBIN
0as1, KOTOPBIH MEPEBOIUTCS B OTMETKY MO MATHOAIIIBHOMU 1Kae (Tabnuia 2).

Tabmanma 2
ITepeBon 6a/1710B B 0TMETKY 10 NATHOAVIBHOM LIKAJIE

KoangecTB00a/1710B KoandecTB00a/1710B PexkomenayemasioneHka
13-16 21-23 5
9-12 17-20 4
4-8 8-16 3
Meunee 4 Memnee8 2

24. TIpoAoKUTETBHOCTH KOHTPOJIbHOI PadoThI

IIpuMepHOE BpeMsi Ha BBIIIOJIHEHUE 3aJaHUNA COCTaBIISET:

e 3a7aHUs 0A30BOTO YPOBHS CJIOKHOCTH — OT 2 JI0 5 MUH,;

® 3aJlaHus YrIIyOJIEHHOTO YPOBHS CIOXHOCTH — 10 5 MUH.

Ha BrimonneHnue Bcelt KOHTPOJIbHOM pabOThl OTBOAUTCS 45 MUHYT.

OBOBIIEHHBIN IJTAH BAPUAHTA

KOHTPOJILHOM PABOTbI
O0o03n | IIpoBepsiembie Koambt Koambt Yposens | Makcuma | Ilpumepn
ayeHMe | JIEMEHThI COJEPKAHUS | JIeMeHT | MpoBepsie | CJOKHOC | JIbHBIH oe Bpems
3a1aHu OB MBIX ™ 0an1  3a | BBINOJIHE
| B cojep:ka | yMeHuUit 3a/laHusl | BbINOJIHE | HUA
paborte HUA HHE 3alaHuA




3aJaHus

(MuH)
BY/YY

Knaccudukanms
XMMHYECKUX PpEAKUHUA B
HEOPraHUYECKOU XUMHUHU

14.1

2.2.8

1

3/2

Knaccudpukanus
XUMUYECKUX pEakUui B
HEOPraHUYECKOW XUMUU

141

2.2.8

3/2

CkopocTh peakiuu, ¢
3aBUCUMOCTh oT
pa3Iu4HbIX (HaKTOPOB

1.4.3

245

3/2

Oo6parumeie u
HEOOpaTUMbIe
XUMHUYECKHE  PEaKIUH.
XUMHYECKOE
paBHOBecue. CwmelieHue
paBHOBECHS ot
JEUCTBUEM  Pa3JIMYHBIX
(hakTOopOB

144

2.4.5

5/4

XHUMHYECKOE
paBHOBecue. CmemnieHne
paBHOBECHS 1oJ1
JCHCTBHEM  pa3lIMYHbBIX
¢dakTopoB

144

245

3/2

DNeKTpoIUTHYECKast
JUCCOLUAIUS
AJIEKTPOJIUTOB B BOJHBIX
pacTBopax

1.45

224
244

5/4

DNEeKTpONUTHYECKAs
JUCCOLUAIUS
AJNIEKTPOJIUTOB B BOJHBIX
pacTBopax

1.45

244

3/2

KauecTtBenHble peaknuu
Ha HEOPraHUYECKUE
BEIIECTBA U HOHBI

414

2.5.1

3/2

DNEeKTPOIN3 PACIIIIaBOB U
pacTBOpOB (conet,
[esI0uei, KUCIIOT)

1.4.9

1.13

3/2

10

Knaccudukanms
XUMUYECKUX pEaklnil B
HEOPraHWYECKON XUMUU

1.4.2

2.2.8

3/2

11

KauecTBeHHnbie peakunun
Ha HCOPTaHNYCCKUC
BCIICCTBA U1 MOHBI

41.4

251

5/4

12

I'mppomus comneit. Cpena
BOJHBIX pacTBOpPOB:
KUCJas, HeUTpaJibHas,
11eJI0YHAs

1.4.7

224

5/4

13

Pacuétnl o
TEPMOXUMHYECKUM
YpPaBHEHUSAM

4.3.4

2.5.2

14

Peaknuyu OKHCIUTEILHO-

1.4.8

2.2.5




BOCCTaHOBUTEIbHEIC \ \ 2.4.4 ‘ ‘ ‘

Bcero 3ananuii — 14; U3 HUX 1O THUILY: ¢ KPaTKUM OTBETOM — 10; ¢ pa3BepHYTHIM OTBETOM — 4; 110
YpOBHIO clIoXHOCTH: b—10; Y —4

MaxkcumanbsHbIi IepBUYHBbIA 6amut — BY —16, VY —23
OO6miee Bpems BBITIOJHEHUS padOThl — 45 MUHYT

KOAUD®UKATOP JIEMEHTOB COAEP) KAHUSA
N IVTIAHUPYEMBIX PE3YJIbTATOB

Komudukarop sBusieTcs CHUCTEMaTU3UPOBAHHBIM TIEpEYHEM TPEOOBAaHUH K YPOBHIO
MOJATOTOBKH BBIMTYCKHUKOB M TPOBEPSEMBIX 3JIEMEHTOB COACP)KaHUS, B KOTOPOM KaXIAOMY
00BEKTY COOTBETCTBYET ONPEICICHHBIN KO/I.

Komudukarop cocraBieH Ha OCHOBE 003aTE€IBHOIO MHHHMYMa COZIEPIKAHUS OCHOBHBIX
oOpa3zoBaTtenbHBIX mporpamMMm @DenepansbHOTO KOMIIOHEHTa TOCYAAPCTBEHHBIX CTaHIapTOB
OCHOBHOTO 00IIEero M cpeaHero (momHoro) odmiero obOpa3oBaHus Mo XUMHM (0a30BbIA U
npodunbHbINA ypoBHH) (puka3z MunucrepctBa oopazoBanus PO ot 05.03.2004 Ne 1089).

PA3JAEJI 1. IlepeyeHb 3J1€MEHTOB COAEP:KAHUS, NPOBePSAEMBbIX Ha KOHTPOJIbHOM
pabote

Koo dnemenmul codepircanus, npogepsaemule 3a0aHUAMU
KOHmMPOIbHOUL padomol

TeopeTl/lquRne OCHOBBI XMMHH

1.4.1 | Kimaccudukanuss XUMHYECKUX PEAKIMi B HEOPTaHUIECKON XUMHH

1.4.2 | TennoBoii 3¢ heKT XuMHUIECKON peaknu. TepMOXUMUYECKHEe YPaBHEHUS

1.4.3 | CkopoCTh peakiinu, €€ 3aBUCIMOCTh OT PA3JIMYHBIX (JaKTOPOB

1.4.4 | OOpatumble W HeoOpaTHMble XUMHUYECKHE pEaKLUUU. XHUMHYECKOE paBHOBECHE.
CMernieHne XUMHYECKOTO PABHOBECHS TTOJT ICHCTBUEM PA3JIMYHBIX (JaKTOPOB

1.4.5 | DnekTpoauTuyeckas IUCCOLMALUS DJIEKTPOJUTOB B BOAHBIX pacTBopax. CuibHbIE U
CJ1a0bl€ AIEKTPOJIUTHI

1.4.6 | Peakuuu noHHOrO 0OMeHa

1.4.7 | 'maponus coneit. Cpena BOJAHBIX pAaCTBOPOB: KHCIIAs, HEUTpaIbHAs, IICTIOYHAS

1.4.8 | Peakuuu OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE

1.4.9 | DnekTpoau3 paciiaBoB U pacTBOPOB (coueld, 1mesnouei, KUCIoT)

MeToabl NO3HAHUSA B XUMHH. XMMHS U KU3Hb
3KCHepI/lMeHTaJILHLIe OCHOBBbI XUMHUHU

4.3.4 | Pacuertsl TemioBoro adexra peakuuu

PA3JIEJI 2. IlepedyeHb IUIaHNPYEMBbIX Pe3yJIbTATOB

Koo ITnanupyemovie pezyniomamal, KOmopbvie nPOEePAIOMCA 3a0AHUAMU
KOHmMPObHOU padomol
3uamuv/nonumamao

11 Bascneiimue xumuueckue nonamus

113 Hcnonb30BaTh BaKHEHIIINE XUMHYECKUE TIOHITHS TSI O0BSICHEHUS OTICITBHBIX
(aKTOB U SIBICHUN
Ymemo

2.2 Onpedenamuv/Knaccugpuyuposams:
2.2.4 XapakTep cpeiibl BOJHBIX PACTBOPOB BELIECTB
2.2.5 OKHCJIUTENb U BOCCTAHOBUTEIb
2.2.8 XUMHUYECKHE PEAKI[MU B HEOPraHUYECKOW XUMHHU (110 BCEM U3BECTHBIM

KJIaCCU()MKALIMOHHBIM IPU3HAKAM )

2.4 Oovacuamo:




24.4 CYIIHOCTh  HW3YYCHHBIX BHJIOB XHUMHYECKHX  PEAKIUH:  DJICKTPOTUTHUYCCKOM
JUCCOIMAIUN, HOHHOTO OOMEHA, OKHCIIUTEIHHO-BOCCTAHOBUTEILHBIX (M COCTAaBIISITH
WX YPAaBHCHHS)

245 BIIUSTHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pPEaKkiMd M Ha CMEIICHHE
XHUMHAYECKOTO PaBHOBECHSI

2.5 Inanuposeamv/npoeodums:

251 AKCHEPUMEHT TI0 TOJYYCHUIO M DPACIO3HABAHWIO BAKHEHININX HEOPTraHMYECKUX H

OPraHMYECKUX COCIUHEHUH C YyYeTOM TPUOOPETEHHBIX 3HAHWUKH O TpaBHIAX
0e30macHOi pabOTHI C BENIECTBAMHU B JJAOOPATOPHUH U B OBITY

2.5.2 BBIYUCIICHUS 110 XUMHUYECKUM (OpMYJIaM B YpaBHEHHIM

OTBETbBI U KPUTEPUU OLNEHUBAHUA
KOHTPOJIbHON PABOThBI

KOHTpOJIbHaﬂ pa60Ta Imo Teme «TeopeTI/lqecm/le OCHOBBbI XUMHHN)

Ne zapanusn 1 2 3 4 5 6 7 8 9 10
Bapuant 1 13 14 34 | 121 | 25 | 312 | 12 14 32 2
Bapmuanr 2 15 35 23 231 13 213 51 13 45 3
MakcuMAaJIbLHBIH 1 1 1 2 1 2 1 1 1 1
0aJLI
BapuanTt 1

11. JIansl pacTBOpHI BEILECTB: XJIOpUA Oapus, HUTpAT cepedpa, cepHast KUCIOTa, THIAPOKCUT
HaTpusd M aMMuak. BpiGepure W3 NpeUIOKEHHOTO MEpeyHsl BELIECTBa, MEXAY KOTOPBIMU
BO3MOXKHAa peaklMs HOHHOro oOMeHa. Hamummre MOJIEKYJIspHOE M COKpAIlEHHOE HOHHOE
YpaBHEHHUS pEaKIuu.

Conepﬂcaﬂne BEPHOI'0 OTBETA M1 YKA3aHHUA 110 OUICHUBAHUIO
(,ZLOHYCKaI-OTCSI HWHBIC (I)OpMYJ'II/IPOBKI/I OTBC€Ta, HC HCKAXXAaroIIuc €ro CMLICJ'Ia)

BaCl, + H,SO4 = BaSO, + 2HCI
Ba’* +S0,* = BaSO,

KpurtepunoneHuBanus Banast
O06e peakiuu COCTaBICHbl IPABUIBHO 2
[TpaBUJIBHO COCTABIICHA OJIHA PEaKIs 1
O06e peakiuu COCTaBICHbl HEMPABUIBHO 0

12. Hanbl BemiectBa: HutpaT meau (ll), HUTpar HaTpus, cynbdar amoMuHUS, cyabpaT
Kanust. V3 mpensioKeHHOro mepeyHs BRIOEpUTE Ha3BaHHS BEIIECTB, KOTOPBIE THIPOIH3YIOTCS IO
kaTuoHy.CocTaBbTe (POPMYIIBI.

Coaep:xaHue BepHOr0 OTBETA U YKa3aHUSA 10 OLICHUBAHUIO
(momryckaroTcst HHbIC (DOPMYIUPOBKH OTBETA, HE MCKAYKAIOIINE €0 CMBICTIA)

Hutpat meau (1) — Cu(NOs);
Cynbdaramomuans — Aly(SOy)3

KpurepunouneHuBanus BaJibl
0O06ehopMyITBICOCTABICHBIIPABHIBHO 2
[TpaBunpHOCOCTaBIIEHAOJHADOPMYITA 1
06edopMyTBICOCTABICHBIHENPABUIBLHO 0




13. BbIUKCIIUTE KOJUYECTBO TEIUIOTHI, BHIICUBILIUICS MPU CKUTAHUH 35 T METaHa B pe3yJIbTaTe
pEaKLUM, TEPMOXMMHIECKOE YPaBHEHUE KOTOPOI:

CH4 + 20, = CO; + 2H,0 + 802 xJIx

Omnpenenure TUI peakiuu (ABa MPH3HAKA), CMEIICHHE PAaBHOBECHS IIPU YBEINYEHUH
TEMIICPATYPhbI U ITOBBIIICHUUN OABJICHUA.

Conep:kaHue BEPHOI0 0TBETA U YKA3aHHS 110 OLeHUBAHHUIO
(mormyckaroTcs nHbIE GOPMYIUPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICTIA)

m (CH4) = 16 nio ypaBHEHHIO

CocrasieHa nponopuusi:

16T-802k 1x

35r-x kJIx, x=1754xx

Peakuus: coenunenue, HeobpaTumas

[Ipu yBenu4yeHun TeMIepaTypbl paBHOBECHE CMELIAETCSl B CTOPOHY 0OpaTHOM peakuuu, TO eCTh
B CTOPOHY 00pa30BaHUS UCXOTHBIX BEIIECTB.

[ToBpIIeHNE TaBJICHUS HE IOBIUSET HA CMEIICHUE PaBHOBECHUS

KpurepunonenuBanus Bajubl

OTtBeT HpaBI/IJH)HI)If/'I n HOJIHLIfI, COJCPIKHUT BCC HA3BAHHBIC 3JICMCHTBI 4

HpaBI/IHLHOSaHI/IcaHHTpI/ISJ’ICMGHTLI

HpaBI/IJII)HO?;aHI/IcaHI)IIIBaBHeMeHTa

HpaBI/IHLHOSaHI/IcaHO,Z[I/IHBJ'IeMCHT

3
2
1
0

OTBeTa HET UJIN BCE IJIEMEHTHI 3aITMCaHbI HCIIPABHUJIBHO

14, I/ICHOHBBYSI MCTOZ OJJICKTPOHHOI'O 6aJ1cha, COCTaBbTC YpPABHCHHC OKHUCIUTCIIbBHO-
BOCCTAaHOBUTCIbHOU pCaknun MEKAY IMNEpMaHraHaToOM KajJud KW CCpOBOJOPOAOM. Peakmus
IMPOTCKACT B KHCJIOH cpeac. PaccraBbTe KOB(I)q)I/IL[I/IeHTBI U OIpEeACIUTEC OKUCIINUTCIb U
BOCCTaAaHOBHUTCIIb.

Coaep:xaHue BEpHOro OTBETA H YKAa3aHUA 10 OLICHUBAHUIO
(momyckaroTcst HHbIe (DOPMYIUPOBKH OTBETA, HE MCKAXKAIOIINE €0 CMBICTIA)

KMnO,4 + H,S + H,SO, = MnSO,4 + S + K,SO,4 + HO
S?-2e —§° 5

Mn*’ + 5¢ — Mn*? 2

2KMnQO,4 + 5H,S + 3H,S0,4 = 2MnSQO, + 5S + K,SO,4 + 8H,0
S (H,S) — BOCCTaHOBHTEID

Mn*’ (KMnQy) — okucimrens

KpurepunonenuBanus Bajusl
OTBeT NpaBUIBHBINA U TOJHBINA, COJEP’KUT BCE HA3BAaHHBIE DJIEMEHTHI 3
ITpaBUIBLHO3ANKMCAHBIIBAYIIEMEHTA 2
IIpaBUIBbHO3aNIMCAHOJUHITIEMEHT 1
OTBeTa HET WM BCE AJIEMEHTHI 3alIMCaHbl HENPABHIIBHO 0

Bapmuanr 2

11. [dansl BemecTBa: XJIOpHUI Oapus, HUTpAT cepedpa, COsTHAsT KUCIO0Ta, TUAPOKCHT KaJus,
MeTaH. BeiOepure U3 mpeiioxKeHHOTo MepeyHs BEIIecTBa, MEXAy KOTOPHIMU BO3MOXKHA PEAKITHUS
HOHHOTO oOMeHa. Hamuimre MOJIEKyIIpHOE B COKPAIIEHHOE YPaBHEHUS PEAKITUH.

CopaeprxaHue BEpHOTO 0TBETA M YKA3aHMS M0 OLlEHNBAHUIO
(momyckaroTcst uHbIE (POPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)

AgNO; + HCI = AgCl + HNO;




Ag’+ Cl = AgClI

KpurepunonenuBanus Bajibl
O06e peakiuu COCTaBJICHBI IPABUIBHO 2
ITpaBHJIBHO COCTaBJIEHA OJIHA PEAKIIMS 1
O06e peakiuu COCTaBICHbI HEMPABUIIBLHO 0

12. Jlanbl BemiecTBa: XJIOPHJ aMMOHHS, XJIOpHJ Oapus, HUTpAT Meau, KapOOHAT HaTpus,
cynbdar amoMuHUSA, CyIbQuI Kanusa. M3 [peiiokeHHOro IepeuHs BbIOepHTE (OPMYIIBI
BEILIECTB, KOTOPHIE THAPOIU3YIOTCS 110 aHHOHY.

Coaep:xaHue BEpPHOr0 OTBETAa U YKa3aHUSA 10 OLEHUBAHUIO
(omyckaroTcs HHbIe (POPMYIHPOBKU OTBETA, HE MCKAXKAIOIIKE €r0 CMbICIA)

Kapoonar menu (11) — Cu(COs3);
Cynbdunkanus — K,S

KpurepunoueHuBanus baJyibl
O6ehopMyIbICOCTABICHBIIPABUIIBHO 2
IIpaBuiapHOCOCTaBICHA0JHAOpMYIIA 1
O6ehopMybIcOCTaBICHBIHETPABUIBHO 0

13. B COOTBETCTBUH C TEPMOXUMUYECCKUM YPABHEHUEM PEaKIHH

2C1,07 = 2Cl; + 70, + 570x/Ix oxcua xiopa (VII) maccoit 4,51 BeTynuia B Peakiuio.
PaccuuTaiiTe BbIIENMBIIEECS KOTUYECTBO TEIUIOTHL.ONpenenure TUN peakiuu (IBa MPU3HAKA),
CMEIIICHHE PABHOBECHS ITPH MTOHUKCHUU TEMIIEPATYPhl M JTaBJICHUS

Coaep:xaHue BepHOro OTBeTa U YKa3aHUSA 110 OLlCHUBAHUIO
(momyckaroTcst HHbIE (DOPMYIUPOBKH OTBETA, HE MCKAYKAIOIINE €0 CMBICTIA)

m (Cl,07) = 366 1o ypaBHEHHIO

CocraBieHa nponopuusi:

366r-570k/x

4,5r-x kJIx, x=7Tx]Jx

Peaknus: paznoxeHue, rOMOT€HHas

[Tpy MOHWXEHUH TEMIIepaTyphl PAaBHOBECHE CMEIIAETCSl B CTOPOHY MPSMOM Peakluy, TO €CTh B
CTOpPOHY 00pa30BaHUs MPOJYKTOB PEaKIUH.

[lpy MOHMKEHWH NABJICHUS PABHOBECHE CMEIIAETCSl B CTOPOHY MPSMOW PEaKIHH, TO €CTh B
CTOPOHY yBEJIHUYEHHs 0ObeMa

KpurepunounenuBanus bauabl
OTBeT NpaBUIIBHBINA U NOJIHBIN, COAEPKUT BCE HA3BAHHBIE DIIEMEHTHI 4
IIpaBHUIBPHO3aNMCAHBITPUAIIEMEHTHI 3
ITpaBUIBbHO3ANKMCAHBIIBAYIIEMEHTA 2
IIpaBUIBbHO3aNMCAHOIUHATIEMEHT 1
OTBeTa HET WM BCE DJIEMEHTHI 3alIMCaHbl HENPABWIBHO 0

14. Hcnonb3ys Meron 3JeKTpOHHOro OajaHca, COCTaBbT€ YpaBHEHHE OKHCIHUTEIbHO-
BOCCTAaHOBUTEJILHOM PEaKIMK MEK/y IepMaHraHaTOM KaJlusi 1 aMMUakoM. Peakius mpoTekaer B
nienouHoM cpese. PaccraBbTe KO3 PUIIMEHTHI M ONPENEIUTE OKUCINUTEND U BOCCTAHOBUTEb.

Coaep:xkaHue BEPHOr0 OTBETA U YKa3aHUS M0 OLEHUBAHUIO
(omyckaroTcst HHbIE GOPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIA)

KMnO4 + NH3+ KOH = KsMnO4 + N, + H,O
2N° - 6e — Ny’ 6
Mn™" + 1e — Mn™® 1




6KMnO,4 + 2NH3+ 6KOH = 6K;MnO,4 + N + 6H,0
N2 (NH3) — BoccTaHOBHTEIIb
Mn*" (KMnO4) — okuciuTes

KpurepunoueHuBanus babl
OTBET NpaBWIbHBIN U MOJIHBINA, COAEPKUT BCE HA3BaHHBIE AJIEMEHTHI 3
[IpaBunpHO3aMMCAHBIIBAdIEMEHTA 2
[IpaBriIbHO3aMMCAHOAUHAJIEMEHT 1
OTBeTa HET WJIU BCE AJIEMEHTHI 3alMCaHbl HETPABHIIBHO 0

KountpoJabsHnas padora Ne 2 nmo reme «Hemeraiibn»
BapuanTt 1

IInanupyemMble pe3yJbTaThl

MeTanpeJaMeTHbIe:

— IUIAHUPOBATh PEIICHHWE TIOCTABICHHBIX 3a1ad, 3(PQPEKTUBHBIA IOUCK PECYpPCOB,
HEOOXOJMMBIX JIJIS JOCTUKEHHUS ITOCTABICHHOM IICIIH;

— HaXOJIUTh CIIOCOOBI pEIIeHHUs 3a/1a4;

— KPUTHYECKU OLIEHHWBATh U MHTEPIPETUPOBATH MOIYyYECHHYIO MH(DOPMALMIO C Pa3IMYHBIX
TTO3HUIINH;

— OCYIIECTBIISATh II€JICHANPABICHHBIA MOUCK BO3MOXKHOCTEH [JIsi TEpeHoca CpPeacTB U
CII0cO0OB ACHCTBHS;

— pa3BepHYTO, JOTUYHO U TOYHO U3JaraTh CBOI TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
MMUCHbMEHHBIX ) SI3LIKOBBIX CPEJICTB;

— COIOCTABIIATH MONYUYEHHBINH PE3yNbTaT IEATEIHHOCTH C MIOCTABICHHON 3apaHee IeNbIo;

npeaMeTHbIE:

— OOBSICHATH MPUYMHBI MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX TMpEACTaBIEHUN 00 HUX
COCTaBe M CTPOEHUHU;

— MPUMEHSTH MpaBUIa CUCTEMATUYECKOW MeEXIYHApOJAHONW HOMEHKIATyphl Kak CpelCTBa
pa3TUYCeHUS U WICHTU(DUKAIIMKA BEIIECTB 110 MX COCTABY M CTPOCHUIO;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIUi Ha OCHOBE 3HAHUI O
TUTAX XUMUYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB M X PEAKIIMOHHON CITIOCOOHOCTH;

— WUCIONB30BaTh 3HAHMUS O COCTAaBE, CTPOCHUU U XUMHUYECKHX CBONCTBAX BEIIECTB IS
0e30MmacHOTO MPUMEHEHHS B MPAKTHYECKOU JIEATETbHOCTH;

— BIQJIeTh MpaBUjIaMHu O€30MacHOT0 OOpalleHus ¢ €IKUMH, TOPIOYUMH U TOKCUYHBIMHU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

— TMPUBOAUTH TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIU B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEICITSILHOCTH OPTraHU3MOB;

— TMPUBOAUTH TPUMEPHl XUMHUYECKUX PEAKIHMi, pPACKPHIBAIOIIMX OOIIUEe XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;

— OCYIIECTBIATh TOUCK XUMHUYECKOW HWHGOpPMAIMU TIO0 HAa3BaHHIM, HUICHTH(PHUKATOpAM,
CTPYKTYPHBIM (hOpMYysIaM BEIIECTB;

— yCTaHaBIUBATh B3aMMOCBS3M MEXIy (paKkTaMu W TeOpUeH, MPUYUHON U CIEACTBUEM IPHU
aHajgu3e NPOOJIEMHBIX CHUTyallMidi W OOOCHOBaHWM TIPUHHMAEMBIX pEIICHWH Ha OCHOBE
XUMHYECKUX 3HAHUH.

HNHCeTpyKIUs M0 BHINOJTHEHHIO PadoThI
Pabota Bximrouaer 14 3aganuii. Yacte 1 — 10 3amanuit (Ne 1-10), gacts 2 — 4 3aganus (Ne 11-




14).

OtBerom Kk 3amanusm Nel-3,5,7-9  saBusercs mocnemoBaTenbHOCTh HHQP, KOTOpas
COOTBETCTBYET HOMEpaM IPaBUILHOIO OTBETA.

[Tpu BeImonHenuu 3ananus NelO oTBeToM sBIseTcd ogHa LU@pa, KOTOpas COOTBETCTBYET
HOMEpY IIPaBUJIBHOTO OTBETA.

IIpu BemonHeHuM 3amaHus Ne4,6 K KaKAOMY BJIEMEHTY IE€pBOro cTojiona mnoadepure
COOTBETCTBYIOIIHMH 3JIEMEHT U3 BTOPOTO CTOJOA. 3anuiuTe BEIOpaHHbIe UG Pl B TAOIHUITY MO
COOTBETCTBYIOLIMMH OyKBaMHU.

BHuMarenbHO npounTaiTe KaXa0e 3a/laHue U IpejylaracMble BapuaHThl oTBeTa. OTBevaiite
TOJILKO I10CJI€ TOT0, KaK BbI IOHSIN BOIIPOC U IPOAHAIM3UPOBAIIU BCE BApPUAHTHI OTBETA.

Bomonnssa 3aganus Nell-14, 3anumunTe cHavana HOMEp 3aJaHUs, a 3aTe€M pa3BEPHYTHIN
oTBeT K Hemy. OTBeThl 3amuchiBaliTe 4ETKO M Pa300pUYMBO B IIOJE€ OTBETOB IOCIE KaKIOIrO
3a/laHusl.

BeinonuaiiTe 3agaHus B TOM MOpsJIKE, B KOTOPOM OHM JaHbl. Eciau kakoe-TO 3agaHue
BBI3bIBA€T Yy Bac 3aTpyJHEHHE, MPOMYCTUTE ero. K MpomylieHHbIM 3aJaHusIM Bbl CMOKETE
BEPHYTHCS, €CIIM Y BaC OCTAHETCS BPEMSI.

3a BBIIOJHEHUE PA3IMYHBIX IO CIOXKHOCTH 33JaHUN JAaeTCi OT OJHOTO O HECKOJIbKUX
6ayutoB. bayuibl, mojgydeHHble BaMU 3a BBIIOJIHEHHBIE 3a7aHus, cymmupyrorcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 3a/1aHUi U HAOpaTh HANOOJIBIIEE KOJTMISCTBO OAJIOB.

Kenaemycnexa!

Yactil

Omeemom k 3adanusam 1-3,57-9 saensemcsa nocnedosamenvnocmov uughp. Omeemom K
3a0anuro 10 asenaemca oona wugpa, Komopas coomeemcmeyem HOMeEPY NPAGUTbHOZO
omeema.llpu evinonnenuu 3adanuii 4,6 K Kax3xcoomy 3jlemMeHmy nepeozo Ccmoadua
nooodepume coomeemcmeywiuil 3J1eMeHm u3 6mopo2o cmoadya. 3anuuwiume omeem 6 noJjie
omeema ¢ mexkcme padomul. L{ugppor 6 omeemax na 3adanusn Nod,6 mocym noemopamucs

24 Hemeraimmmdeckue CBOMCTBAa TPOCTHIX BEMIECTB YCHJIMBAIOTCA B PAAaX XUMHUYECKUX
JJIEMEHTOB

11) KkpemHuit — dochop — cepa
12) ¢dTOop — azotr —0O0p

13) XJIOp —Cepa —KPEeMHHUIA

14) dochop —cepa —xiop

15) XJIOp —KpEeMHHUI —cepa

3anuIlnTe B MOJIE OTBETOB I_II/I(I)pBI, moa KOTOPbIMH OHU YKa3aHBbI.
([ ] Ome

25.TpuBuanbHbie Ha3BaHus okcuaa kpemuus (1V)

11) KayCTHUK

12) W3BECTHSIK

13) TOpHBIN XpycTajb
14) KPHOJIHAT

15) CUJIMKareib

3amnmuImInTe B IOJIE OTBETOB HI/I(prI, oA KOTOPbIMH OHM YKa3aHBI.
[ ] Owe

26.K KHCIIOTHBIM OKCHAAM OTHOCST KaXKI0€ U3 ABYX BCLICCTB
11) NO u P,05
12) Nzo u PH3
13) NOzu P,0s



14) NH31/I Nzo
15) P203u NO;
3anuIlnTe B 10JIE OTBETOB I_II/I(prI, oA KOTOPbIMH OHH YKa3aHbI.

[ ] Ome

27.YCTaHOBUTE COOTBETCTBHE MEXKIY pPEarupyrolIIMMUA BEIICCTBAMH M IPOJYKTaMHU
B3aUMOJIENCTBUS

Pearupyromme Bemecrsa IIpoaykThl B3aumoaencTBusi
A) SO, + 0y 1) S+ H,0
B) SO, + H,O 2) SO3
B) SO, + H,S 3) H,SO3;
4) H,SO4

3anuiinTe B IOJIe OTBETOB HI/Iq)pI)I, oA KOTOpPbIMU OHU YKa3aHBbI.

A 3 B OTtBeT

28.113 mpennoKeHHOro TepeyHs BBHIOEpUTE [[Ba BEIIECTBA, C KaXABIM M3 KOTOPBIX
B3aUMO/ICUCTBYET XJIOP

11)KF

12)HBr

13)0,

14)S

15)HCI

3anuImuTe B MOJIE OTBETOB HI/I(pr)I, moa KOTOPbIMH OHM YKa3aHBbI.

[ ] Omwer

29.YCTaHOBHUTE COOTBETCTBHE MEXKAY (OPMYJIOH BellecTBa M CTEIEHBIO OKUCIICHUS
KHCIIOpo/ia

®opmyJia BemecTsa CreneHb OKHCJIEHUS
A) OF; 1) -2
b) H,0; 2) -1
B) Cl,04 3) +2
3anuimuTe B Moje OTBETOB HU(MPHI, 0T KOTOPHIMU OHH YKa3aHBI.
OTBeT A b B

30.MHepTHBIE ra3bl IPUMEHSIOTCS

1) B ra3oBoii CBapKe B METAJUTyprUH

2) 1S MPOM3BOJICTBA KpACHTEIEH

3) B CTPOUTENHCTBE

4) nns MoTy4eHUs] CBEPXYMCTHIX METAJLIOB

5) B MUIIEBOW MPOMBIILICHHOCTH

3anummre B 10JIe OTBETOB IIU(PHI, MOl KOTOPBIMU OHU YKa3aHBI.

[ ] Owe

31.0neym mpencraBisieT co0oit

11) PP 803 B HZSO4

12) ra3 ¢ HEMPHUSATHBIM 3aI1axoM
13) PP SO; B H,O



14) TSDKEIasi MACISTHUCTAs dKUJKOCTh
15) PP SOzB stO4
3anuimuTe B MOJIe OTBETOB HUMPHI, TOJT KOTOPHIMUA OHH YKA3aHBI.

[ ] Ome

32. Ha Ttepputopun AramoBckoro paiioHa YensOWHCKOW o00JacTM B CEBEPHOM YaCTH

ne0EHOYHOTO Kapbhepa pacloyiokeHo MonuOaeHutoBoe (MoS;) 3epkano  CKOJIBKCHHUS.
bnaromapss HU3KOMY KOX(PQUIMEHTY TpPEHUS WCIOJNB3YeTCS B aBHAIMOHHBIX JIBHTATEIISX.
Bri0epuTe 13 peyI0KESHHOTO TIEPEYHS PeaKINH, XapaKTepHbIS s JUCYIbPUIa MOIUOACHA

1) paslioKeHUE TIPH HarpeBaHUU 0€3 TOCTYIa BO3IyXa

2) B3aUMO/ICHCTBUE C TUIPOKCUIOM HATPUS

3) B3aUMO/JICCTBHUE C KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM
4) B3aumoseiicTBue ¢ pa36aBIeHHON CepHOM KUCIOTOM

5) BzaumoseiicTBrE ¢ KapOOHATOM HATPHUS
3anuuuTe B M0J€ OTBETOB LHU(PHI, 101 KOTOPHIMU OHU YKa3aHBbI.
Otser
10. BepHbpl 11 crienyroniye yTBEp)KIACHHS O MOJIYYEHUM Ta3000pa3HbIX

BCIIICCTB

A. MeToaoM BBITECHEHUS BO3/lyXa B OTKPBITHIM CTaKaH MOXKHO COOPATh YIIEKUCIIbIHN Ia3.
b. ITpobupka ¢ ra300TBOIHON TPYOKOH HCIIONIb3YyeTCs Ul OTBOAA TEIIOTHI, BBIIEIAOLIeHCs

B XUMUYECKOW PEAKIUH.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a yTBEPKIEHUS

4) 00a yTBEepkKICHUS HEBEPHBI

3anumuTe B MoJie OTBETOB LU(]pPY, MO KOTOPOM yKa3aH OTBET.

|:| OtBeT

Yacrs 2

3anuwume cHauana HOMeEp 3a0aHUA, a4 3amem pA36EpHymbvlil omeem K Hemy. Omeem
3anucvleaiime 4émKo u pazoéopuueo

19.Mcnonp3yss MeToj 3JEKTPOHHOTO OajlaHCa, COCTaBbTE€ YPABHEHHE OKHCIHUTEIHHO-
BOCCTAHOBUTEJILHOM peaklui MEXy MePMAaHIaHATOM KallMs M CEpHUCTOTO Ia3a B MPUCYTCTBUU
Bo/bl. PaccTaBbTe KO (UIIMEHTHI U ONPEAETUTE OKUCIUTENb U BOCCTAHOBUTEITD.

20. VYrmekucneii raz odvemom 224 1 (H.y.) pacTBOpmiIM B Boje oObemom 2,24 I
Onpeznenute MaccoBYIO JJOJIO YITIEKUCIIOTO ra3a B MOJIyYeHHOM pacTBOPE.

21. 3anonHuTe TabIMILy, HCIIONB3YS CIEAYIONIME MO3UIMH: pa3pyIIeHue 030HOBOTO CJO,
3arpsi3HeHNe TUAPOCPEPbI, KUCIOTHBIE 10K/IH, 3aTPSA3HEHNE MOUBHI TSHKEIBIMU METAJIIAMH.

BemrectBO

BinsiHue Ha OKPY:KaOULYI0 cCpeay

SO,

Na3PO4

PbO

CHgF

22. Ilpu mpoM3BOACTBE CEPHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM HCIOJIB3YETCs armapar,
COCTOSIIIMI M3 OCYIIMTENbHOW OallHW, KOHTAKTHOTO ammapara W IEeYd «KHILIMIETO CIIOS.




Hcnonb3yss XUMUYECKUE PEaKIMK, COCTaBbTE IMOCICAOBATCIbHYI0 TEXHOJOTHIO XMMHUYECKOTO
nporiecca.

A. BricymuBanue okcuja cepbl (1V)

b. IToxyuenue okcuma cepsl (1V)

B. INonyuenue okcuma cepol (V1)

KounrpoJabsHnas padora Ne 2 mo reme «HemeTraibi»
Bapuanr 2

IInanupyemsble pe3yJbTaThl

MeTanpeaMeTHbIe:

— IUIAHUPOBATh pEIICHWE TIOCTABICHHBIX 33134, 3(PQPEKTUBHBIA TOUCK PECYPCOB,
HEOOXOJIMMBIX JIJIS JOCTHUKEHHUS ITOCTABIICHHOM IICIIH;

— HaXOJIUTh CIIOCOOBI pEIIeHUs 3a/1a4;

— KPUTHYECKU OLIEHWBATh U MHTEPIPETUPOBATH MOIYyYEHHYIO MH(DOPMALMIO C Pa3IMYHBIX
TTO3HUIINH;

— OCYIIECTBIISATh II€TICHANPABICHHBIA MOUCK BO3MOXHOCTEH [JIsi TMEpeHoca CpPeiacTB U
CII0CO0OB ACHCTBHS;

— pa3BepHYTO, JOTUYHO U TOYHO U3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHUEM
MMUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— COIOCTABIIATH MOJYUYEHHBIH Pe3yNbTaT IEATEIbHOCTH C MIOCTABICHHON 3apaHee 1IebIo;

npeaMeTHbIE:

— OOBSCHATH MPUYUHBI MHOTOOOpa3us BEIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 WX
COCTaBe M CTPOEHUHU;

— MPUMEHSTH MPaBUJIA CHUCTEMAaTUYECKOW MEXIYHApOJHONH HOMEHKJIATYphbl KaK CpeICcTBa
pa3TUYCHUS U WICHTU(DUKAIIMK BEIIECTB 110 MX COCTABY M CTPOCHUIO;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIMi Ha OCHOBE 3HAHWI O
TUTAX XUMUYECKOUN CBSI3M B MOJIEKYJIaX PEareHTOB M X PEaKIIMOHHON CIIOCOOHOCTH;

— WUCIONB30BaTh 3HAHMUS O COCTAaBe, CTPOCHMM M XHWMHUYECKUX CBOWCTBAxX BEIIECTB IS
0€30MacHOTO MPUMEHEHUS B MPAKTHUECKOU JIeATeTbHOCTH;

— BIJIeTh MpaBUjaMH O€30MacHOro oOpalleHuss ¢ €IKUMH, TOPIOYUMH U TOKCUYHBIMHU
BEIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— TPUBOAUTH TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEICATEIbHOCTH OPTraHU3MOB;

— TMPUBOAUTH TPUMEPHl XUMHUYECKUX PEaKIHi, pPaCKpPHIBAIOIIMX OOIINe XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIIOB;

— OCYIECTBIATh TOUCK XUMHUYECKOW HWH(GOpMallMKd TO Ha3BaHHAM, HACHTU(UKATOpaM,
CTPYKTYPHBIM (hOpMYysIaM BEIIECTB;

— yCTaHaBIUBAaTh B3aMMOCBS3M MEXIY (aKkTaMu U TEOpuel, MPUYUHON U CIEACTBUEM IPHU
aHajgu3e NPOOJIEMHBIX CHUTyallMidi W OOOCHOBAaHWM TPUHMMAEMBIX pEIIEHWH Ha OCHOBE
XUMHYECKUX 3HAHUH.

NHCcTpyKIus 10 BBITOJHEHUIO PA00ThI

Pa6ora Brurouaet 14 3aganwmii. Yacts 1 — 10 3amanuii (Ne 1-10), gacts 2 — 4 3amanus (Ne 11-
14).

OtBetom Kk 3amanusiM Nel-3,5,7-9 sgBnseTcss mocienoBaTenbHOCTh UG, KOTOpas
COOTBETCTBYET HOMEpaM MPaBUIBLHOTO OTBETA.

[Tpu Beimonuenuu 3amanus Nel() oTBeToM siBNsieTcsl oAHa IMdpa, KOTOpask COOTBETCTBYET
HOMEpY MPaBUJIbHOTO OTBETA.

[Tpu BeimonHenuu 3amanus Ned,6 K KakIOMYy JJIEMEHTY IEpPBOTO CTONOIA TMOa0epuTe



COOTBETCTBYIOILIHMH 3JIEMEHT U3 BTOPOTO CTOJNONA. 3anuinTe BEIOpaHHbIe IIUQPHI B TAOTUILY O
COOTBETCTBYIOLMMH OyKBaMHU.

BHuMarenbHO npounTaiTe KaXka0€ 3aJaHUe U IpeiaracMble BapuaHThl oTBeTa. OTBEUaiiTe
TOJIBKO IIOCJIE TOTO, KK BbI IIOHSJIM BOIIPOC U IPOaHAIM3UPOBAIIA BCE BAPUAHTHI OTBETA.

Bomonnssa 3aganus Nell-14, 3anumiunTe cHavana HOMEp 3aJaHUs, a 3aTe€M pa3BEPHYTHIN
oTBeT K Hemy. OTBeThI 3aluChIBaliTe YETKO M Pa300pUMBO B IOJE OTBETOB IOCJE KaKIOIrO
3a/laHusl.

BemmonusiTe 3agaHus B TOM IOpPsJKE, B KOTOPOM OHM JaHbl. Ecnm kakoe-TO 3anaHue
BBI3bIBA€T Yy Bac 3aTpyAHEHME, MponycTuTe €ro. K mMpomnylieHHbIM 3aJaHMUsIM Bbl CMOXKETE
BEPHYTBCS, €CIIN y BaC OCTAHETCS BPEM.

3a BBIIOJHEHUE PA3IMYHBIX IO CIOXHOCTU 33JaHUN JAaeTcs OT OJHOTO 10 HECKOJIbKUX
6amutoB. bayuibl, mojydeHHbIE BaMU 3a BBIIOJIHEHHBIE 3a7aHus, cymmupyrorcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 331aHUii U HabpaTh HAUOOJIbIIEE KOJTUIECTBO OaIoB.

Kenaem ycnexa!

Yactnl

Omeemom Kk 3aoanusam 1-3,5,7-9 saenaemcs nocinedosamenvHocmov uyugp. Omeemom K
3a0anuto 10 agnaemca odna uugpa, Komopas coomeemcmeyem HOMeEPY NPAGUILHOZO0
omeema.llpu evinonnenuu 3adanuini 4,6 K Kaxcoomy 3InemMeHmy nepeo2o cmoadoua
noobepume coomeemcmeylouwuil 3J1eMeHm u3 6mopo2o cmoadoya. 3anuwiume omeem 6 noJie
omeema 6 mexcme pavomut. LHughpot 6 omeemax na 3adanus No4,6 mozym nosmopamaucs

1. Hemeraiinyeckue CBOWCTBA IMPOCTHIX BEINECTB YCHIMBAIOTCS B PAJaX XMMHUYECKHX
3JIEMCHTOB

1) CI->Si—S

2) Cl - S—Si

3) F>N—>B

4) Si—>P—>S

5 P—>S —Cl

3aluInuTe B 10JIE OTBETOB IIU(PHI, 10T KOTOPHIMH OHH YKa3aHBbI.

[ ] Omwer

2. ANNOTpOIHBIC BUJOU3MEHEHUS yIriiepoa

1) Kopynn

2) dymnepen

3) TopHBIil XpyCcTalb

4) aKTUBHPOBAHHBIN yroJb

5) cumkarens

3anunmTe B MoJie OTBETOB HU(PBI, 101 KOTOPHIMH OHH YKA3aHBL.

[ ] Owe

3. K HecoeoOpa3yronum OKCHIaM OTHOCSTCS
1) P05
2) N,O
3) NO
4) P,0s
5) NO,

3anummre B 1M0JIe OTBETOB IIU(PHI, O] KOTOPBIMU OHU YKa3aHHBI.

[ ] ome



4, YCTaHOBUTE COOTBETCTBHE MEXKIY pEarupyroldMHA BEHICCTBAMH M IPOIYKTaMHU
B3aUMOJIENCTBUS

Pearupyromme Bemecrsa IIpoaykThl B3aumoaencTBusi
A) HyS + Oy (ipu u3obITKe O)) 1) SO, + H,0O
b) H,S + SO; 2) S+ H,0
B) H,S +0O; (mpunenocrarke O;) 3) H,SO3
3anuiuTe B MoJe OTBETOB LU(MPHL, 0T KOTOPHIMU OHH YKa3aHBI.
OtBeT A B B

5. U3 npemiokeHHOTo TIepevHst BEIOEPHTE JIBa BEUIECTBA, C KAKIBIM M3 KOTOPHIX PearupyeT
opom

1) H

2) N

3) P

4) C

5) NaF

3anuImnTe B I10JIE OTBETOB LII/ICI)pI)I, o4 KOTOPbIMU OHU YKAa3aHBI.

1 ] Ome

6. YcTaHOBUTE COOTBETCTBHE MCKAY Q)OpMYHOIZ BCIICCTBA U CTCIICHBIO OKHUCJIICHHA CCPbI

®opmya BellecTsa CreneHb OKUCIEHUS
A) H,S 1) +6
b) H,SO, 2) -2
B) SO, 3) +2
4) +4
3anuimuTe B MOJie OTBETOB HU(DPHI, 0T KOTOPHIMU OHH YKa3aHBHI.
OTtser A b B

7. MBIIIBSIK M €r0 COSTUHEHHS TPUMEHSFOTCSI

1) nns 6OpsOBI C BPEIUTEIIAMHU KYJIbTYPHBIX PACTCHUMN

2) 17 MPOM3BOICTBA KpACHTEINEH

3) I IPOTUTKU APEBECHHBI

4) nnst oObIYM HeTH

5) B pOM3BOJICTBE CITUYEK

3anummre B 1MoJie OTBETOB IUQPHI, 0T KOTOPHIMUA OHU YKa3aHBI.

] Owe

8. Jlns aMMuaka XapakTepHO

1) mpu HU3KUX TeMIeparypax ra3 MpeBpaIlacTcs B )KUIKOCTh

2) TsDKenasi MaCISTHUCTAs KUKOCTh

3) He BCTYMaET B PEAKIHIO C TAIOTCHAMH

4) nérkuii ra3 ¢ pe3KHM 3armaxom

5) ras TspKenee Bo3myxa

3anuInuTe B 1MoJie OTBETOB IKU(PHI, O] KOTOPHIMHA OHU YKA3aHBI.

[ ] Omwer

9. YenabuHckas 061acTh 60rata BHICOKOKa4eCTBEHHBIM MPaMOPOM, KPYITHEHIIINM
MECTOPOKIEHUAMHU KOTOporo sBiserca Koenrnnckoe. BeiOepure U3 npennokKeHHOro nepedHs
JIBE pEeaKIfH, XapakTepHbIe U KapOoHaTa Kalblus



1) TepmHuecKoe pa3oKEHUE

2) B3aMMOJICHCTBHE C CYNTb()AaTOM MarHus

3) B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHUS

4) B3aMMOJEHCTBHE C YIIEPOIOM IPH 00KHUTe ¢ Temieparypoii cBoime 1500 °C
5) B3auMOEHCTBHUE C BOJAOU

3anuiuTe B MoJe OTBETOB LHU(DPHL, 0T KOTOPHIMU OHH YKa3aHBI.

[ ] Ower

10. BepHbl 11 crienyrolye YTBEpKICHUS O TpaBriiax 0e30MacHoi padoThl B 1ab0paTopuu
A. Tlpu npUroTOBICHHH PAcTBOpPA CEPHOW KHCIOTHI KOHICHTPHUPOBAHHYIO KUCIIOTY HYKHO
100aBUTH B BOIY
b. Kucnoty, nomapmnyto Ha KOXY, YAQISIOT, HCIIONIB3Ys BaTy WK QUIBTPOBAIBHYIO OyMary.
5) BepHO TOJNBKO A
6) BepHO TONBKO B
7) BepHBI 002 yTBEPKICHHUS
8) o0a yTBepkIeHHS HEBEPHBI
3anumure B 1MOJIe OTBETOB IUQPY, O] KOTOPOH yKa3aH OTBET.
OtBer

Yacte 2

3anuwume cnauana Homep 3a0anus, a 3amem pazeépHymolit omeem K Hemy. Omeem
3anucwleaiime 4émKo u pazoopuuso

11. Hcnonw3ys MeTOJ »3JIEKTPOHHOro OajaHca, COCTaBbTE€ YpPaBHEHHE OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHOM pEaklUu MEXAYy IepMaHraHaToM Kajiusi W CylbQuaoM Kanus B
HNPUCYTCTBUH BOABI. PaccTaBbTe K03()(PULIMEHTHI U ONIpe/IeNUTe OKUCIUTENb U BOCCTAHOBUTEb.

12. Tuapocynwar HaTpus KoiaruecTBOM BemecTBa 0,3 MOJIb pacTBOPHIU B BoAe 00BEMOM
490 M. OnpenenuTe MaCCOBYIO JIOJIO ATOTO BEIIECTBA B MOJTYYEHHOM PacTBOpeE

13. 3amomHuTE TAONMINY, HCIOJNB3YysS CICIYIONINE ITO3UIMU: SIOBHTOE BEIISCTBO, HE
OKa3bIBAET TOKCUYECKOTO JIEHCTBUS, 3aJACPKUBAET YIbTPadUOIETOBBIC JIYUH.
HO3I/IIII/II/I MOTYT IOBTOPATHCA.

BemmecTBo Biausinne Ha opranusm

Cl,

H,CO3

O3

CeHsOH

14. TIpu npou3BOACTBE CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM MPOXOJAAT CIEAYIOIINe
MIPOLIECCHI: OOXKUT MUPHUTA, OUNCTKA 00KUTOBOIO rasa, npespaiieHue okcuaa cepsl (1V) B okeun
cepel (V). Ucnonb3ys obGopynoBaHue, OmperenuTe, Kakue H3 TEXHOJIOTHYECKHX NPHEMOB
XapaKTEepPHBI ISl KQKJI0TO U3 3TUX MPOLIECCOB.

A. Iukion

b. KonTakTHbIN anmapar

B. IIpuHIMN IPOTUBOTOKA

CIIEIUP®UKAIINSA KOHTPOJIBHOMU PABOTHI



no teme «HemeTaaab»

25.Ha3HayeHHe KOHTPOJIbHOW PadoThl —OLEHUTH YPOBEHb JOCTHKCHUS IUIAHUPYEMBIX
pe3yiIbTaToB

26.Ilnanupyembie pe3yJibTaThl

OOyuarommiicss Hay4YuTCs:

— OOBACHATH MPUYMHBI MHOT000Opa3usl BELIECTB Ha OCHOBE OOLIMX MpeACTaBIeHU 00 uX
COCTaBE€ U CTPOCHUH;

— NPUMEHATh IPaBUJIA CHUCTEMAaTHUYECKOW MEXIyHApOJHOW HOMEHKJIATypbl Kak CpelCTBa
pa3nuYeHus ¥ UACHTU(UKAIIUH BELIECTB MO0 UX COCTaBYy U CTPOCHHIO;

— IPOrHO3UPOBATh BO3MOXKHOCTh IMPOTEKaHUS XMMHYECKHUX PEAKIMH HAa OCHOBE 3HAHWUH O
TUIIAX XUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB U MX PEAKIIMOHHONW CIIOCOOHOCTH;

— HCINOJIB30BaTh 3HAHMSI O COCTaBE, CTPOCHMM M XMMHUYECKMX CBOWCTBaxX BELIECTB JJIs
0€30I1aCHOTO PUMEHEHUS B IPAKTHYECKON JEATEIIEHOCTH;

— BJIAJETh MpaBWJaMH O0€30IaCHOTO0 OOpaIleHUs C €IKUMHU, T'OPIOUYUMH M TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMU OBITOBOW XHMUHU;

— IPUBOAMUTH TPHUMEPbl OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX pEakUUid B IMPHUPOJIE,
IIPOM3BOJICTBEHHBIX MPOIIECCaX M KU3HEACATEIIEHOCTH OPraHN3MOB;

— NPUBOAUTH MPHUMEPbl XUMMYECKMX PEAKIMH, pacKpbIBAlOIUMX OOIME XHMHUYECKHE
CBOICTBaA MPOCTHIX BELIECTB — METAJIIOB U HEMETAJLJIOB;

— OCYHIECTBJIATh IMOMCK XMUMMYECKOW HH(POpPMALUU [0 Ha3BaHUAM, HJEHTU(]UKaTOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

OOy4arommiicst MOJTY4YUT BO3MOKHOCTh HAYYHThCH:

— YCTaHaBIMBATh B3aMMOCBSI3U MEXIy (pakTaMu M Teopuei, MPUUYNHOW U CIEICTBHEM IpU
aHamu3e MpOoOJEeMHBIX CUTyalluii M OOOCHOBAaHHMU TPUHMMAEMbIX pEIIEHUHl Ha OCHOBE
XAMHYECKUX 3HAHUU.

27.J10KyMeHTBI, onpeae/siolue coepKkaHue KOHTPOJIbHOI padoThl

CopepxaHve  KOHTpOJBbHOM  paboThl  ompenensierca Ha ocHoBe  dDenepanbHOro
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOI0 CTaHAapTa CpeAHero obiiero obpazoBaHus (MpHKa3
Muno6paaykun Poccuu ot 17.05.2012 N 413 (pea. ot 29.06.2017) «O06 yTBepKIeHUU
(denepasbHOrO  TOCYAApCTBEHHOTO  O0Opa3oBaTeIbHOIO  CTaHJApTa  CpelHero  oOIuero
00pa3oBaHUs»).

XapakTepucTHKA CTPYKTYPBI U COAeP:KAHUS KOHTPOJIbHOI padoThl

Kaxxpiit BapuaHT KOHTPOJIBHOM paboThI collepkUT 14 3aaanuii, pazaudaronuxcs GopmMoi u
YPOBHEM CIJIOKHOCTH.

3amanust Nel-3,5,7-9 Ha mocnenoBarenpHOCTh UQpP. K 3amanusiM IpuBOIUTCS 5 BapUaHTOB
OTBETa, T.€. IBa BEPHbIX OTBETA U3 MATH.

3amaane Ne 10 ¢ xpaTkum oTBeTOM B BHae oaHoW 1udpel. K 3amanusm npuBogutcs 4
BapuaHTa OTBETA.

3aganue Ne 4,6 ¢ KpaTKMM OTBETOM Ha YCTAaHOBJIEHHE COOTBETCTBHUSI MEXAY MO3ULIMSAMHU
IBYX MHOKecTB. KpaTkuil oTBeT fosmkeH ObITh B BUjae Habopa nudp.

3ananus Ne 11-14 ¢ pa3BepHYTBIM OTBETOM.

3amanne Ne 9 COCTaBIIEHO C Y4Y€TOM HAlMOHAIBHBIX, PETHOHAIBHBIX 3THOKYIBTYPHBIX
0COOEHHOCTEH Ha MpUMepe T00bIYH MOJIE3HBIX UCKoMaeMbIX Ha FOxHOM Ypare.

28.PacnpenesieHne 3aJaHNi KOHTPOJIbHOI padoThI M0 NPOBePsieMbIM YMEHHSAM

KountponbHast paGorta paspabaTbiBaeTcs, HMCXO0ls M3 HEOOXOAMMOCTH IPOBEPKU BHUIOB
NeSITeIbHOCTH, OPUEHTHPOBAHHBIX HA IMPOBEPKY YCBOEHHUS CHUCTEMbl 3HAHUM MO XUMHMU Ha
0a30BOM U yri1yOJIEHHOM YpPOBHE:!

12.BnaneHre OCHOBHBIM IMOHSITUHHBIM ammapaToM MIKOJIBHOIO Kypca XMMHUHU 0a30BOTO H
YTIIyOJIGHHOTO YPOBHSI.

13.PemeHne pacueTHBIX 3a/ad.



14.Vcnionb30Banue NMPUOOPETEHHBIX 3HAHUM M YMEHUH B MPAKTUYECKOH IEATEIbHOCTH U
MOoBCeHEBHOM ku3HU ¢ yueroM HPDO YensOuuckol obmacTy.

29.Pacnipenesienue 3aaHuii KOHTPOJIbHOH padoThI O YPOBHSIM CJI0KHOCTH
B xoHTpONBEHOI paboTe mpeAcTaBieHbl 3aaHUs PAa3HBIX YPOBHEH CIIOKHOCTH: 0a30BOTO H

YTIIyOJIEHHOTO.

3aganust 6a30Boro ypoBHs ciiokHOCTH (Nel—10) — B COBOKYITHOCTH MO3BOJISIFOT MIPOBEPHUTH

YCBOCHHUC

3HAYUTCIBHOI'O

KOJIN4YCCTBA

DJICMCHTOB

COACpKaHus,

PEyCMOTPEHHBIX

@DenepanbHBIM  KOMIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIApTa: BEAYIIUE
MOHSTHUSI O XUMUYECKOM peaklUy; TEOPETUYECKUE MOJI0KEHHSI XUMUHU; 3HaHUS O CUCTEMHOCTHU U
NPUYMHHOCTH XUMHUYECKUX SBJICHHH, CIIOCO0aX MO3HAHUS BEIECTB.
3aganus yriiyOneHHOro ypoBHs ciokHOCTH (Nell-14) mpoBepsitoT YCBOSHHE 3JI€MEHTa
CoJIep)KaHus: pacy€T MacCOBOM JOJM B XMMMYECKUX YpPaBHEHHUAX, 3a/laHuE, IPOBEPSIOLIEe
YCBOCHHE BaXHEHIIINX 3JIEMEHTOB COJIEP)KAHUS «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKLIUN».
B tabnuue 1 npencraBieHo pacnpeaeacHue 3a1aHuii 0 YPOBHSAM CII0KHOCTH.

Tabmuua 1

PacnpenesieHue 3aJaHuii 10 YPOBHAM CJI0KHOCTH

YpoBennb KoimmuectBo MaxkcumainbHblii | MakcuMaJIbHbIN NIEPBUYHBIA
CJI0KHOCTH 3aaHui nepBUYHbII 0as1
3alaHus oana (BY) YY)
ba3oBblit 10 12 12
Vrny0neHHbII 214 4 11
Htoro 12(bY)/14(YY) 16 23

30.KpuTtepuu onieHHBaHUs KOHTPOJILHOH PadoThI

BepHo BeImonHeHHBIE 3amaHus 1-3,5,7-9 MakcumanbHO oOneHHBaeTcs mo 1 Oamry. DTm
3a/laHusl CYUTAIOTCSl BBHITIOJHEHHBIMUA BEPHO, €CIIM MPABUIHLHO BHIOPAHBI BA BapuaHTa OTBETA.
OcTrasilbHBIC BapHWaHTHl OTBETOB CYMTAIOTCS HEBEPHBIMH W olleHuBarorcs (0 OamioB. BepHoe
BbITIOJTHEHKE 3aaHust Ne 10omneruBaetrcs 1 6amioMm.

3amanus Ne 4,6 cunTalOTCsS BBHIMOJTHCHHBIMU BEPHO, ©CJIM IMPABWJIBHO YCTAaHOBIICHBI TPH
COOTBETCTBUS,MaKCUMAIIBHO OIICHUBAIOTCS 10 2 Oanna. YacTMUHO BEPHBIM CUMTAETCS OTBET, B
KOTOPOM YCTAaHOBJIEHBI JIBa COOTBETCTBUS M3 TpeX; OH oueHuBaercs 1 Oamtom. OcranbHble
BapHaHTHI CYMTAIOTCSI HEBEPHBIM OTBETOM M olleHHBaroTcs () 6amioB. MakcumanbsHas OlieHKa 3a
s3agadus Ne 11-12 mo 2 6amna.

MaxkcuManbHas OlIeHKa 32 BEPHO BBIMIOJIHEHHBIE 33/1aHUS YTTTyOJIEHHOTO YPOBHS CIIOKHOCTH
Nel3 — 4 6anna, Ne 14 — 3 6amna.

MaxkcuManbpHbId Oann 3a BeImodHeHue padboTel coctaBinseT — 16(bY)/23(VY). Ha ocHoBe
0aJJIOB, BBICTABJICHHBIX 32 BBITIOJHEHUE BCEX 3aJIaHUN PAaOOTHI, MOJCUYNUTHIBACTCS TEPBUIHBIN
0asn1, KOTOPBIH MEPEBOUTCS B OTMETKY MO MATHOAIIIBHOMU 1Kaue (Tabnuima 2).

Tabmanma 2
ITepeBon 6a.1710B B 0TMETKY 10 NATHOAVIBHOM 1IKAJIE

KoanuectBobasios (BY) KoanuectBo6awioB (YY) | PekomengyemasioneHka
13-16 20-23 5)
9-12 16-19 4
4-8 8-15 3
Menee 4 Menee8 2

31.IIpoaosKuTeTbHOCTh KOHTPOJIbHOM PadoThI
IIpuMepHOE BpeMsi Ha BBIIIOJIHEHUE 3a1laHUNA COCTaBIISET:




e 3ajaHus 6a30BOTO YPOBHS CIIOKHOCTH — OT 2 JI0 5 MUH,;

® 3aJlaHus YIIIYOJIEHHOTO YPOBHS CIOXHOCTH — 10 5 MUH.
Ha BrImostHeHME BCEHKOHTPOJIBHON PaboThl OTBOAUTCS 45 MUHYT.

OBOBIIEHHbBIN IIJTAH BAPUAHTA
KOHTPOJIbBHOM PABOTBI

O0o03H
ayeHue
3a/1aHu
| B
padore

IIpoBepsiemble
3JIEMEHTBI COAePKAHUSA

Koambl
3J1EMEeHT
OB
coep:ika
HUS

Koabl
nposepsie
MBbIX
YMeHU i

YpoBeHnb
CJI0KHOC
™
3alaHus

Makcuma
JbHBIA
oann  3a
BBINOJIHE
HHE
3aJaHus

IIpumepn
oe¢ BpeMms
BBIIOJIHE
HHA
3aaHus
(MuUH)
BY/YY

3aKOHOMEPHOCTH
W3MEHEHHUS XHUMHUYECKHUX
CBOMCTB 3JIEMEHTOB U X
COCTMHCHUI o
MePUOJIaM.

OOmiass xapakTepucTUKa
HEMETAJIJIOB
IVA-VIIA
CBSI3H C UX
IIOJIOKEHUEM B
Ilepuoanueckoii

CHCTEME XUMHYECKUX
3JIECMEHTOB

AWM. MenneneeBa u
0COOEHHOCTSIMH
CTPOCHHUS UX aTOMOB

Irpynm B

1.2.1
1.2.4

1.2.3
24.1

1

3/2

Bemecrtsa
MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
KPUCTAJUTMYECKOU
peméTKU. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT HX
COCTaBa M CTPOCHUS

Tun

1.3.3

2.4.3

3/2

Knaccudukanus
HEOPraHUYECKUX
BemecTs. Homenkiarypa
HEOpPraHUYECKUX
BELIECTB (TpUBHAJIbHAS U
MeXTyHapOaHAs)

2.1

13.1
2.2.6

3/2

XapakTepHble
XUMHUYECKHE CBOWCTBA
KHUCJIOTHBIX OKCHJIOB.
XapakTepHble
XUMUYECKUE
KHCJIOT.

CBOWCTBA

24
2.6

2.3.3
1.2.1
244

5/4

XapakTepHble
XUMHUYECKHUE CBOMCTBA

2.3

2.3.2

3/2




MPOCTBIX BEIIIECTB—
HEMETaJJIOB:  BOJIOPO/Ia,
rajoreHoB, KHCJIOpOJa,
cepbl, azora, docdopa,
yrJepoia, KpeMHUS

6 Crenenp oxuciaenus u | 1.3.2 1.1.1 5/4
BaJICHTHOCTD 2.2.1
XHMHYECKUX 3JICMEHTOB
7 Hayunbie mertonsl | 4.1.2 1.3.2 3/2
HCCIICIOBAHUS 4.2.5 1.3.3
XUMHUYECKAX BEIIECTB U 1.34
MPEBPALLECHUI
8 OO0wme Hayuneie | 4.1.2 1.3.2 3/2
MIPUHIIAITBI XUMAYECKOTO | 4.2.2 1.3.3
MIPOM3BOJICTBA (Ha | 4.2.5 134
npuMepe
IIPOMBIIIIJICHHOTO
TIOJTYYCHUS aMMHaKa,
CEPHOI KUCIIOTHI)
9 XapakTepHble 2.7 2.3.3 3/2
XAMUYECKHE CBOMCTBA 2.4.3
CPEIHHUX COJIeH 24.4
10 [IpaBuna  pabotet B |4.1.1 1.3.2 32
nabopaTopuu. 4.2.5 1.3.3
JlaGoparopHas mocyna u 134
obopynoBanue. IIpaBuna 2.2.4
0e30macHOCTH npu
pabore c €IIKUMH,
TOPIOYHMH u
TOKCUYHBIMHA
BEIIIECTBAMH,
cpelcTBamMu OBITOBOM
XUMHAH
11 Peakuuu oxuciaurensHo- | 1.4.8 2.2.5 5/4
BOCCTAaHOBHUTEIIbHEIC 2.4.4
12 Pacuérer c|4.3.1 2.5.2 5/4
HCIIOJIb30BAHUEM
ITOHSITHST «MaccoBast OIS
BEIIECTBA B PACTBOPE»
13 Hayunsie meronsl | 4.1.2 1.3.2 -/5
HCCIIEIOBaHUS 4.2.2 1.3.3
XUMHAYECKUX BemecTs u | 4.2.5 1.34
MIpEeBpaLCHUH. 224
XHUMHUYECKOE
3arpsi3HEHUE
OKpY)XamIlel Ccpeasl u
€ro MoCJIEICTBUS
14 OO6rune HayuHbie | 4.1.2 1.3.2 -/5
MIPUHIIMITBI XUMUAYECKOTO | 4.2.2 1.3.3
MMPOM3BOJICTBA (ma | 4.2.5 134
npuMepe 224

IMIPOMBIIIJICHHOT'O




MOJTy4YEeHUS CEepHOM
KHUCJIOTBHI)

Bcero 3amanuit — 14; U3 HUX 1O TUITY: C KpaTKUM OTBETOM — 10; ¢ pa3BepHYTHIM OTBETOM — 4; MO
ypoBHIO cioxHocTH: b—10; YV —4

MakcumanbHbIi epBuuHbIi 6am1 — bY —16, YV —23

OO1iee BpeMst BBITOIHEHUS paboThl — 45 MUHYT

KOAU®UKATOP 3JIEMEHTOB COAEPKXAHUS
N IJIAHUPYEMBbIX PE3YJIbTATOB

Komudukarop sBnsercs cUCTEeMAaTU3UPOBAHHBIM NIepeYHEM TPeOOBAaHMH K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB M TPOBEPSIEMBIX 3JIEMEHTOB COJACP)KaHUS, B KOTOPOM KaXJIOMY
00BEKTY COOTBETCTBYET ONPEICICHHBII KOJI.

Komudukarop cocraBieH Ha OCHOBE 00s3aTEIBHOIO0 MHHHMYMa COZICPIKAHUS OCHOBHBIX
oOpa3zoBaTenbHBIX MporpamMMm @DenepanbHOTO KOMIOHEHTa TOCYAAPCTBEHHBIX CTaHAApPTOB
OCHOBHOro 00IIero u cpeaHero (mojHOro) ooOmero oOpa3oBaHHMS IO XUMHUHU (0a30BBIA H
npoduiabHbIA ypoBHM) (Ipuka3 MunucrepcrBa oopazoBanus PO ot 05.03.2004 Ne 1089).

PA3JIEJI 1. IlepedyeHb 3JIeMEHTOB COJep:KaHHMs, NPOBepsieMbIX HA KOHTPOJILHOM
padore

Koo dnemenmul codeprcanus, nposepsaemvle 3a0aHUAMU
KOHmMPOIbHOU padomol

HemeTtanianbl
Hepuoauveckuii 3axkon wu Ilepumoamyeckas cucrema XuMUYecKHX 3jaemenTos JI.HU.
MenaesieeBa

1.2.1 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB 3JIEMEHTOB M HX COCIUWHEHUH MO HepuoaaM M
rpyniam

1.2.4 O6mas xapakrepuctuka HemetauioB [VA—VIIA rpynn B CBSI3M ¢ HUX MOJOXKEHUEM B
[Tepuoanueckoit cucremMe xumudeckux snemeHToB .M. MenneneeBa u 0COOEHHOCTIMU
CTPOEHUS MX AaTOMOB

Xumuueckasn cesaso u cmpoenue eeuiecmea

1.3.2 CreneHb OKHCICHUS XMMHUYECKHX DJIEMEHTOB

1.3.3 BemiectBa MoJIeKyISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHU . 3aBUCUMOCThH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUSI

1.4.8 Peaknmm okMCINTEIIFHO-BOCCTAHOBUTEIBHEBIE

Heopzanuueckan xumusn

2.1 Knaccudukanust Heopraumdeckux BemiecTB. HoMeHKIaTypa HEOPraHWYECKUX BEIIECTB
(TpuBHANBbHAS] U MEXKIYHAPOIHAS)

2.3 XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAUIOB: BOJOPOJA,
TaJIOTeHOB, KUCJIOPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

2.4 XapakTepHble XUMUYECKUE CBOWCTBA KUCIOTHBIX OKCHIOB

2.6 XapakTepHble XUMUYECKIE CBOWCTBA KUCIIOT

2.7 XapakTepHbIE XUMUYECKUE CBOMCTBA CPETHUX COJIEH

2.8 B3auMocBsI3b pa3IMUHBIX KIACCOB HEOPTAHUYECKUX BEIIECTB

MeToabl HO3HAHNSA B XMMUH. XUMHUA U KU3Hb
JKCNepUMEHTAJTIbHbIE OCHOBBI XUMHUH

411 [IpaBuna pabotel B mabopatopuu. Jlaboparopnas mocyna u obopynoBanue. [IpaBuia
0e30MacHOCTH TpU paboTe C €IKUMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHH

41.2 HayuHble MeTOIBI MCCIIEIOBAHUS XUMHUUECKUX BEIIECTB U MPEBPALLICHUI

4.2.2 OOue  HayyHble  NPUHIMIBI  XUMHYECKOTO  TPOU3BOJACTBA  (HA  mpuUMepe




MPOMBINIJIEHHOTO MOJy4YEHUsI aMMHaKa, CEpHOU KHCIIOTHI). XUMUYECKOE 3arpsi3HEHUE
OKPY>KaIOIIEeH CPeibl U €ro MOCIEICTBUS

4.2.5 [IpumMeHeHne n3y4eHHbIX HEOPTaHUYECKUX BEIECTB
Pacuernl o xumuueckuM GopmMysiaM U YpaBHEHHSIM peaKknuii
43.1 Pacuersl ¢ ucnonb3oBaHUEM MOHATUH «PACTBOPHUMOCTBY, «MAccoBasi JOJisi BEILECTBA B
pacTBOpe»
PA3JIEJI 2. IlepevyeHb IVIAHMPYEMBbIX Pe3yJIbTATOB
Koo Inanupyemuoie pezyiomamaot, KOmopwvie nPoOGEPAIOMCA 3A40AHUAMU
KOHMPOAbHOU padombol
3namv/nonumams
1.1 Bascnennmue xumuueckue nonamus
111 [ToHuMaTth cMBICT BaXKHEHIIINX MOHATUHN (BBIICIATh UX XapaKTEPHbBIE IPU3HAKH ):
CTENEeHb OKUCIICHUS
1.2 OcHo6Hble 3aKOHBL U MeopUU XUMUU
121 [IpuMeHSITh OCHOBHBIE TIOJIOKEHUS XUMUYECKON KMHETUKH JJIsl aHAIIN3a CTPOSHUS U
CBOWCTB BEILLIECTB
1.2.3 ITonumats cmbica Ilepunoanueckoro 3akoHa J[.1. MenaeneeBa u HCIoIb30BaTh €r0
JUTSI KAYECTBEHHOTO aHaJIN3a U 000CHOBAaHUSI OCHOBHBIX 3aKOHOMEPHOCTEN CBOMCTB
XUMHUYECKUX 2JIEMEHTOB U UX COEIMHEHUN
Ymemow
1.3 Bascuenwue sewecmea u mamepuainut
131 KnaccudunupoBars HeOpraHn4eckue BemecTBa Mo BCEM U3BECTHBIM
KJIAaCCU(UKAMOHHBIM IPU3HAKAM
132 [ToHnMath, 94TO MPAKTUUECKOE MPUMEHEHHE BEIIECTB O0YCIOBIEHO UX COCTABOM,
CTPOEHUEM U CBONCTBAMU
1.3.3 VmeTs npencTaBiieHne o poiau ¥ 3HAU€HUH JAHHOTO BEIIEeCTBA B IPAKTHKE
1.3.4 OO6BACcHATH 0011ME cTTOCOOBI ¥ MPUHIIMIIBI TOTYYEHHsI HanboJiee BaKHbBIX BEIIECTB
2.2 Onpedenamuv/Knaccugpuyuposams:
2.2.1 CTENEHb OKUCIIEHUSI XUMUYECKUX HJIEMEHTOB
2.2.4 XapakTep cpeibl BOJHBIX PACTBOPOB BELIECTB
2.2.5 OKHCJIUTENb U BOCCTAHOBUTEIb
2.2.6 MIPUHAJJICKHOCTH BEIIECTB K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCTMHEHUM
2.3 Xapakmepuzoeamp:
2.3.2 00111Me XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIIJIOB
2.3.3 o0II1ie XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSAMHEHUN,
CBOMCTBA OT/ICIbHBIX MPEJCTABUTEIIEH ITHX KJIACCOB
2.4 Obvacuamep:
241 3aBHUCHMOCTh CBOMCTB XMMHUYECKHUX JJIEMEHTOB U WX COCOUHEHHH OT MOJIOKCHHS
aneMeHTa B [lepuonuueckoit cucreme /.M. Menaeneera
24.3 3aBHCHMOCTh CBOMCTB HEOPTaHMYECKHUX BEIIECTB OT UX COCTABA U CTPOCHHUS
24.4 CYITHOCTh  HM3YYEHHBIX BHJIOB XHMHYECKHUX  PEAKIUH:  AJICKTPOJUTHYCCKOM
JUCCOIMAIIUN, HOHHOTO OOMEHAa, OKUCIIUTEIhHO-BOCCTAHOBUTENBHBIX (M COCTAaBIISThH
UX YpaBHEHHS])
2.5 Inanuposamv/npoeodums:
25.2 BBIYHCIICHHS 110 XUMHYECKUM (OpMYJIaM U YPaBHEHUSAM




OTBETbBI U KPUTEPUU OLIEHUBAHUA
KOHTPOJIbHOM PABOTBI

KonTpoabHas padora no teme «Hemerawibi»

Ne 3amanusa 1 2 3 4 5 6 7 8 9 10
Bapmuanr 1 14 35 35 231 24 | 321 14 14 13 1
Bapuant 2 45 24 23 | 122 | 13 | 214 | 13 14 14 1
MakcuMaIbHbIH 1 1 1 2 1 2 1 1 1 1
0asn
Bapuanr 1

11. Hcnonb3yss MeToA »SJIEKTPOHHOTO OajlaHCa, COCTaBbTE YPABHEHHE OKHUCIUTENIBHO-
BOCCTAHOBUTEIBHOMN peaklMK MEXy IEpMaHIaHATOM KaJlus U CEPHUCTOIO ra3a B IPUCYTCTBUU
BOJIbL. PaccTaBbTe KOA((UIIMEHTHI U ONIPEISTUTE OKUCIUTENh H BOCCTAHOBHUTE.

Conepﬂcaﬂne BEPHOI'0 OTBETA M YKAa3aHHUA 110 OUCHUBAHUIO
(,ZLOHYCKaI-OTCSI HWHBIC (I)OpMYJ'II/IPOBKI/I OTBCTa, HC HCKAXXAaroIIuc €ro CMLICJ'Ia)

1. KMnO4+ SOs + H,O = MnO; + K,SO,4 + H,SO,4
2. S*_2¢e— 8" 3
Mn*" + 3¢ — Mn** 2
2KMnO, + 350, + 2H,0 =2MnO, + K»,SO4 + 2H,S04
S* (SO,) — BoccTaHOBHTEND
Mn*" (KMnOy) — okuciuTers

KpurepunonenuBanus Banabl
KoaduimenTs! onpeneneHsl MpaBUIbHO 2
[TpaBUIBHO COCTaBJIEH AJIEKTPOHHBIM OajlaHC U ONpEeAETIeHbl OKHCIUTENb U 1
BOCCTAHOBUTEIb
0O06a rr1eMeHTacoCTaBIeHbl HENPABUIIBHO 0

12. VYrnekucnsli raz obvemom 224 1 (H.y.) pacTBOpWwIM B Boae oObeMoM 2,24 1.
OmnpenenuTe MacCOBYIO OO YIIIEKUCIIOTO Ta3a B MMOJyYEHHOM PacTBOpE.

Coaep:xkaHue BEPHOr0 OTBETA U YKa3aHUS M0 OLEHUBAHUIO
(omyckaroTcs HHbIE GOPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICHIA)

1. n(COy)=224:22,4 = 10moib
m (CO,) = 10*44 = 440r

2. Brprunciiena maccoBast 051 YTIICKHCIIOTO Ta3a B MOJyYEHHOM pacTBOpe
Mp-pa = 440 + 2240 = 2680r
w (CO,) =440:2680 = 0,164 nnu 16,4%

KpurepunouennBanus banabl

O6asrneMeHTaHal ICHBINPABHILHO 2

[IpaBrIbHOHAN IEHOIUHAIIEMEHT 1




| ObasnemMeHTaHAliICHBIHETPABHIBHO | 0

13. 3anonmHuTe Ta0NMIly, MCHONB3YS CIEAYIOUIUME MO3UIMH: pa3pylIEHUE O30HOBOTO CIOS,

3arpsAASHCHUC I‘HI[pOC(bepBI, KHCJIOTHBIC JOXKON, 3arpsA3HCHUC ITOYBLI TAKCIBIMHA MCTAJJIAMHU.

BemecrBo

Bansinue Ha OKPY:KaONUIY10 Cpeay

SO,

NazPO4

PbO

CHsF

Coaep:xaHue BEpPHOr0 OTBETA U YKa3aHUSA 110 OLEHUBAHUIO
(omyckaroTcs HHbIe (POPMYIHPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMbICIA)

BemnecTBo Binsinne Ha OKPYKAIOIIYIO CPeay
SO, KUCJIOTHBIE TOXKIU

NasPO4 3arpsi3HEHUE THIPOCHEPHI

PbO 3arpsi3HEHUE MOYBBI TSKECIIBIMA METaIAMU

CHsF pa3pylieHre 030HOBOTO CJIOs

KpurepunouneHuBanus babl

OTBeT HpaBI/IJ'IbHHﬁ n HOHHLIﬁ, COACPIKNUT BCC HA3BAHHBIC 3JICMCHTLI 4

HpaBI/IJII)HO?;aHI/ICElHI)ITpI/I:)JICMeHTI)I

HpaBI/IJII)HO?;aHI/IcaHI)IIIBaBHeMeHTa

3
2
HpaBI/IHLHOSaHI/IcaHO,Z[I/IHBJ'IeMCHT 1
OTBeTa HET MIIM BCE DJICMEHTHI 3aIliCaHbl HCITPABUJIBHO 0

14. Tlpu mpom3BOACTBE CEPHOM KUCIOTHI KOHTAKTHBIM CIOCOOOM HCHOJIB3YeTCs armapar,
COCTOALIMM U3 OCYIIMTENbHON OallHM, KOHTAKTHOI'O ammapara U IMeYd «KHIIALIETro CIIOs.
Hcmonp3yss XUMHUYECKHE PEAKIH, COCTaBbTE ITOCIIEAOBATEIBHYIO TEXHOJOTHIO XUMHYECKOTO
nporecca.

A. BeicymmuBanue okcuga cepsl (IV)

b. ITony4enue okcuma cepsl (IV)

B. [Monyuenue oxcuna cepsl (VI)

Conepﬂcaﬂne BEPHOI'0 OTBETA M YKAa3aHHUA 110 OUCHUBAHUIO
(,ZLOHYCKaI-OTCSI HWHBIC (I)OpMYJ'II/IPOBKI/I OTBC€Ta, HC HCKAXXAaroIIuc €ro CMLICJ'Ia)

B IEYH «KHITAIIETO CII0s» — mostydeHue okcuna cepsl (1V)
B OCYILIMTENIbHO# OariHe — BeICYIIUBaHue okcuaa cepbl (1V)
B KOHTaKTHOM armnapare — rnojy4enue okcuza cepsl (V1)

KpurepunoneHuBanus banbl
OTBeT NpaBUIBHBINA U NOJIHBIN, COAEPKUT BCE HA3BAHHBIE DJIEMEHTHI 3
[TpaBuiibHO3aMMCaHBIIBAYJIEMEHTA 2
ITpaBHIIbHO3ANTMCAHOIMHAIEMEHT 1
OTBeTa HEeT WK BCE IEMEHTHI 3alMCaHbl HEMPAaBUILHO 0

Bapmuanr 2

11. Hcnonb3ys MeTOA 3JIEKTPOHHOrO OajlaHca, COCTaBbTE€ YpaBHEHHME OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHOM pEaklUu MEXAYy IepMaHraHaToM Kajdusi W CcylbQuaoM Kamus B
IPUCYTCTBUH BOABI. PaccTaBbTe KO3 PHUIMEHTHI U ONIPEIEIUTE OKUCIUTENb U BOCCTAHOBUTEIIb.

‘ Conepma}me BCPHOTI0 OTBETA U YKa3aHUA 110 ONCHUBAHUIO




(momyckaroTcst HHbIe (DOPMYIUPOBKH OTBETA, HE MCKAYKAIOIIHNE €0 CMBICTIA)

KMnO,4 + K;S+ H,O0 =MnO;, + S + KOH
S%-2¢—8° 3

Mn*" + 3¢ — Mn™** ‘ 2

2KMnO, + 3K;S+ 4H,0 = 2MnO; + 3S + 8KOH
S (K3S) — BOCCTaHOBHTEID

Mn*" (KMnO4) — okuciuTes

KpurepunoueHuBanus banbl
KoadumenTs! onpeaeneHsl MpaBUIbHO 2
[TpaBUIBHO COCTaBJIECH SJCKTPOHHBIM OajaHC M OMpEAETCHbl OKUCIUTEIb U 1
BOCCTaHOBHUTEIIb
O06a 31€eMEeHTacoCTaBIIEHbI HENTPaBUIIBHO 0

12. Tunpocynedart Hatpusi KonuyecTBoM BemiecTBa 0,3 MoiIb pacTBOpHIK B Bojie 00bemMoM 490
1. OnpesieanTe MacCoBYIO JIOJIFO 3TOTO BELECTBA B MOJIYYEHHOM PACTBOPE

Couepma}me BEPHOT'0 OTBETA M YKA3aHHUA 110 OUCHUBAHUTIO
(,ZLOHYCKaI-OTCH HHBIC (I)OPMYJ'II/IPOBKI/I OTBCTAa, HC HCKaXXAaromue €ro CMLICJ'Ia)

1. m (NaHSOg) = 0,3*120 = 361

2. Brrunciena maccoBas J0JIA YTJICKUCIIOTO Ira3a B IIOJIYYCHHOM pacTBOPC
Myp-pa = 36 + 490 = 5261
w (NaHSO,) = 36:526 = 0,068 nmm 6,8%

KputepunounennBanusi KputepunounennBanusi
O6anieMeHTaHal ICHBITPABUIILHO 2
IIpaBUIBbHOHANJEHOIUHAIEMEHT 1
ObasnemMeHTaHal IEHbIHETTPABUIBHO 0

13. 3amosHWTE TAONUWIly, HCIONB3yS CICAYIONNE ITO3UIMU: SJIOBUTOE BEIIECTBO, HE
OKa3bIBAET TOKCUYECKOTO JIEHCTBUS, 3aJCPKUBAET YIbTPADUOIECTOBBIC JTYUH.
HO3I/IIII/II/I MOTYT IOBTOPATHCA.

BemecTBo BiinsiHue HA OpraHu3m
Cl, SITTIOBUTOE BEIIECTBO
H,CO3 HE 0Ka3bIBAET TOKCUUYECKOTO ACUCTBUSI
O3 3ajIep’KUBAET YIbTPAhHOIETOBBIC IYUH
CeHsOH SITIOBUTOE BEIIECTBO

Coaep:xaHue BEpHOr0 OTBETA U YKa3aHUSA 10 OLICHUBAHUIO
(momryckaroTcst HHbIe (DOPMYIUPOBKH OTBETA, HE MCKAYKAIOIINE €0 CMBICTIA)

Beuecrso Bausinue Ha OpraHusM
Cl,
H.CO3
O3
CeHsOH
KpurtepunounenuBanusi banasl
OTBET MpaBWIbHBIN U MOJIHBIA, COAEPKUT BCE HA3BAaHHBIE AJIEMEHTHI 4

HpaBI/IJ]LHOBaHI/IcaHBITpI/IBJICMCHTLI

HpaBI/IJ'IBHOSaHI/ICaHI)IJIB ad’JICMCHTAa

3
2
[TpaBUIBLHO3AMMCAHOIUHATIEMEHT 1
OTBeTa HET WU BCE AJIIEMEHTHI 3alCaHbl HEPABUILHO 0




14. Tlpu mpou3BOACTBE CEPHOW KUCIOTHI KOHTAKTHBIM CIIOCOOOM TPOXOIST CIEIYIOIINE
MIPOIIECCHI: O0KUT TUPHUTA, OUYMCTKA O0KUTOBOTO Ta3a, MpeBpaiieHne okcuaa cepsl (1V) B okcun
ceppl (V). Ucnonp3ys o0opydoBaHHE, ONMpEACTUTE, KaKWe U3 TEXHOJOTHUYECKUX IMPUEMOB
XapaKTEepPHBI ISl K&KI0TO U3 3TUX MPOLIECCOB.

A. lukion

b. KonTakTHbIl anmapar

B. IIpuHIMN IPOTUBOTOKA

Conep:kaHue BEPHOT0 0TBETA M YKA3aHHUsI 110 OLeHHBAHUIO
(momyckaroTcst UHbIE (POPMYITMPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)

00HT TIUPHUTA — MIPUHIUIT TPOTHBOTOKA
OYHUCTKA 00KUTOBOTO T'a3a — IUKIIOH
npespamnieane okcuaa cepsl (1V) B okcua cepsoi (V1)

KpurepunoueHuBanus bajbl
OTBeT NpaBUIBHBINA U NOJIHBIN, COAEPKUT BCE HA3BAHHBIC DJIEMEHTBI 3
IIpaBuIpHO3aNMCAHBIIBAYIEMEHTA 2
IIpaBUIBbHO3aNIMCAHOAUHITIEMEHT 1
OTtBeTa HET WK BCE YIEMEHTHI 3alIMCaHbl HENPABUIILHO 0




