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Muno6pnayku Poccun
denepanbHOE rocy1apcTBEHHOE OIODKETHOE
@‘)} 00pa3oBaTesIbHOE YUPEXKACHUE BBICIIETO 00pa30BaHUs
«YensOunckuit rocynapcrsenslii yausepcurer» (PI'BOY BO «Uenl'Yy)
Komnemk Yenl'Y

DOH/T OLICHOYHBIX CPEICTB JUCLIUILIHHBI

B1.07 Xumus
Cnemnansnocts 09.02.07 MH(opMannoHHEIE CHCTEMEI M IPOrPaMMHPOBAHHE
Bepcus noxymenta - 1 | cTp. 2 u3 47 ‘ [lepBsIii 3x3eMILIP | KOITHA Ne

@doHJ OIEHOYHBIX CPEIACTB pa3paboTaH Ha OCHOBE (eAepabHOTO
rocyJapcTBEHHOT0  00pa3oBaTebHOTO  CTaHJapTa  cpeaHero  oOIero
oOpazoBanus, yrBepxaeHHoro IIpukazom MunnpocBemenus Poccun ot
12.08.2022 N 732 u npuMepHOM MPOTpaMMbI 10 JTaHHOM 00I1Ie00pa3oBaTeIbHOM
JTUCIUIUIMHE, PACCMOTPEHHOM M 0/100peHHOM Ha 3acemanuu [lemarormueckoro
cosera ®I'BOY II10 UPIIO (ITpotokon Ne 13 ot 29.09.2022 1).

@DOHJT OIEHOYHBIX CPEACTB paccMOTpeH W omoOpeH Ilemarormueckum
coBeroM Komnemka YensOMHCKOTO TOCYIapCTBEHHOTO YHUBEpCcHUTETa (ITPOTOKOI
Ne 1 ot 29 aBrycra 2024 1.).
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Muno6pnayku Poccun
denepanbHOE rocy1apcTBEHHOE OIODKETHOE
@‘)} 00pa3oBaTesIbHOE YUPEXKACHUE BBICIIETO 00pa30BaHUs
«YensOunckuit rocynapcrsenslii yausepcurer» (PI'BOY BO «Uenl'Yy)
Komnemk Yenl'Y

DOH/T OLICHOYHBIX CPEICTB JUCLIUILIHHBI

B1.07 Xumus
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Bepcus noxymenta - 1 | cTp. 4 uz 47 ‘ [lepBsIii 3x3eMILIP KOITHA Ne

1. ITACIIOPT ®OHJA OHEHOYHBIX CPEJCTB

®onp oueHouHbIx cpeacts (POC) npenHa3zHaueH sl KOHTPOJISI U OLIEHKH
0o0pa30BaTeNbHBIX  JOCTHKEHHM  OOy4arolIMXCsi, OCBOMBIIHUX IPOTPAMMY
B1.07 Xumus, no cnemumansHoctd 09.02.07 HMubopManmoHHbIE CHUCTEMBI U
IpOrpaMMHUPOBAHHUE.

2. TIEPEUEHb OCHOBHBIX TIOKA3ATEJIEl  OLIEHKH
PE3YJBTATOB, OCBOEHUS OBIIEOBPA3OBATEJIBHOI
T CIUTLIAHBI

2.1. Pe3yabTaThl, 3aKpeinJieHHbIe 32 TUCIUILTHHOM

N3ydyenne AUCHUIUIMHBI «XUMHUS» HaOpaBleHO Ha (opmMupoBaHUE
CIEIYIOIIHNX PE3YNIbTATOB:

Kon u HaumeHoBaHue Ilnannpyemblie pe3yJbTaThl 0CBOCHHUS TUCHHUILJIHHBI

bopMupyembix O61mne JAucuunimHapHsble (IpegMeTHbIE)
KOMIIeTeHIINi

OK 01. [Tonumars B yacTu TPy10BOr0 BOCIIMTAHMA: |- BJIaAE€Tb CUCTEMOM XHUMHUYECKHUX
CYIIHOCTb U COUMANBHYIO |- TOTOBHOCTh K TPYAY, OCO3HAaHUE |3HAHUH, KOTOpast BKJIIOYAET:
3HAYUMOCTh CBOEH IIEHHOCTH MacTePCTBa, TPYIOIIO0HUE; | OCHOBOTIOJIATAIOIIIHE MTOHSTHUS
Oyayuiei mpodeccun, - TOTOBHOCTH K AKTUBHOM | (XUMUYICCKUI 3JIEMEHT, aTom,
MPOSIBIISATh YCTOWYMBBIN | IEATEIBHOCTH TEXHOJIOTUYECKOH W |3JIEKTpOHHAast 000JI0YKa aToma, s-, p-
HHTEpEC COLIMATIBHOM HAINpPaBJIEHHOCTH, |, -3JIEKTPOHHBIC OPOHUTAIH aTOMOB,
CHOCOOHOCTH WHUIUAPOBATh, | MOH,  MOJICKYJia,  BaJCHTHOCTb,
IJIAHUPOBATh W CaMOCTOSTENBHO | 3IEKTPOOTPUIIATEILHOCTh, CTENCHB
BBITMIOJIHATD TAKYIO IEATEIBHOCTD; OKUCJICHUSI, XUMHUYECKas  CBS3b,
- HWHTEpeC K pa3TUYHBIM cdepaM | MOJb, MOJSpPHAs Macca, MOJAPHBIN
Mpo(heCCUOHANBHON JIEATENBHOCTH, | 00bEM, YTIIEPOTHBIHA CKEJIeT,
OBnazgenue YHUBEPCAITBHBIMHY | QYHKIIMOHAIbHAS TPYIIa, pajJHKal,
y4eOHBIMU MTO3HABATEJILHBIMU | ©30MEPHUS, HU30MEPBHL,
JICUCTBUSIMH: a) 0a30Bble | TOMOJIOTHYECKHA pSJl, TOMOJIOTH,
Joruyeckue JeiicTBus: YIJIEBOJOPOIHI, KHCIIOPOJ- u
- CaMOCTOSTENHFHO (HhOPMYIMPOBATH | A30TCOAEPIKAIINE COEIMHEHUS],
M aKTyaJlu3upoBarh  Npo0JieMy, | OMOJIOTHYECKA aKTHUBHBIC BEIIECTBA
paccMaTpuBaTh €€ BCECTOPOHHE; (YyrmeBobl, SKUPBL, Oenkn),
- yCTaHABIMBATh CYIIECTBCHHBIN | MOHOMEDP, IOJKUMEP, CTPYKTYpHOE
NpU3HAK WIA  OCHOBaHWS  JJiA | 3BEHO, BBICOKOMOJIEKYJISIPHBIE
CpaBHEHUS,  KJIAaCCU(UKANUHA U | COCTUHECHHUS, KpUCTaJTHYECKasT
00001IIeHNS; pelieTka, THUIIBI XUMUYECKUX
- ONpeaessiTh LN JeATEIbHOCTH, | pEaKLHH (oxkmcIUTENTHFHO-
3a/1aBaTh MapaMeTPhl U KPUTEPHUH UX | BOCCTAHOBUTEILHBIE, 9K30-U
JIOCTHXKEHUS, SHAOTEPMUYECKHUE, peakiuu
- BBUIBJISITH 3aKOHOMEPHOCTU U | HOHHOTO obMeHa), pacTBop,
MIPOTUBOPEYHSI B PacCMATPUBAEMBIX | DJICKTPOJIHTEI, HEDJICKTPOIUTHL,
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SIBJICHHSIX
- BHOCHTH KOPPEKTHUBEI B
JEATEIBHOCTD, OIICHUBATh
COOTBETCTBHE PE3YyJIbTATOB IICIISM,
OIICHWBATh PHUCKU  TOCIEIACTBUH
JEATEINBHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIILICHUE
TIPH pEIICHUH JKU3HEHHBIX TIPOOIeM
0) 0a3oBble HCCIIEI0OBATEIbLCKHE
JefiCTBUSA:

- BIAACTh HABBIKAMH  Yy4eOHO-
HCCIIE/IOBATENIbCKON U TIPOEKTHOM
JCATCIBHOCTH, HaBbIKaAMH
paspereHus mpooieM;
- BBISBIISATH
CJIeICTBEHHBIC CBS3U u
AKTyaJIU3UPOBATh 3ajauy,
BBIBUTaTh THUIIOTE3Y €€ pEeUICHHS,
HaXO0IUThb APTYMCHTBIL JJIA
JI0Ka3aTelbCTBA CBOHUX
YTBEPKACHUH, 3a/1aBaTh MapaMeTPhI
Y KPUTEPUH PEIICHIS;

- AaHaJIM3upoBaTh IIOJYUYCHHBIC B
XOJIe pelleHHs 3a/a4ll Pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh ux
JIOCTOBEPHOCTD, MIPOrHO3UPOBATH
HN3MCHCHUC B HOBBIX YCJIOBUSX,

- yMeTh TMEPeHOCUTHh 3HaHUS B
MMO3HABATENFHYI0O W TPAKTHUECKYIO
00J1aCTH JKM3HEIEATEILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3

MIPUYUHHO-

IEKTPOIUTHUECKAS  JUCCOLUALINSA,
OKHCIINTEND, BOCCTaHOBUTEIID,
CKOPOCTb ~XMMMYECKOM pEeaKIuH,
XHUMHYECKOE PABHOBECHUE), TCOPUH U
3aKOHBI  (TEOpPHSI ~ XUMHMYECKOTO
CTPOCHHMS OPTraHWYECKHX BEIIECTB
AM. Byrneposa, Teopus
JEKTPOIIUTHUECKON TUCCOLUALINH,
MEPUOINYECKUN 3aKOH AN.
MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  SI3BIK  XUMWH,
(daxkToNOTHYEeCKUE  CBEJCHUS O
CBOMCTBax, COCTaBe, MOIYYEHHH U
6e3onmacHOM UCIIOJIb30BaHNHU
BOXHEWITNX  HEOPraHMYECKUX U
OpraHWYECKUX BEIIECTB B OBITY W
MIPAKTHYECKON JESTENTbHOCTH
YeNI0BeKa; YMETH BBISIBIIATD
XapakTepHbIe MIpU3HAKU u
B3aMMOCBS3b WM3YUYEHHBIX TOHITHH,
MIPUMEHSATh COOTBETCTBYIOLINE
MOHATHS TIPU OTNMCAHUU CTPOCHUS U
CBOICTB HEOPraHWYEeCKUX u
OPraHMYECKUX  BEIIECTB MW  HX
MIpeBpaIIeHUH; BBISIBIIATH
B3aMMOCBSI3b XUMHUYECKHUX 3HAHUI C
MOHATUSAMU M TIPENCTaBICHUAMU
JIPYTHX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

YMETh HUCIOJB30BaTh HAUMEHOBAHHUS

Pa3HBIX IPEAMETHBIX 06HaCTeﬁ; XUMHYCCKUX COCI[PIHCHHFI
- BBIABUT'ATh HOBBIC HUICH, | MEXKAYHAPOAHOT'O COrO3a
npeajiaratb OpUTMHAJIBHBIC | TCOP €THYCCKOM u HpHKHa,Z[HOﬁ

ITOAXOABI ¥ PEIICHUS;
- CIOCOOHOCTh MX HCHOIL30BAHUS B
MO3HABATeILHOM W COUMAJIbHOM
MTPaKTHKE

XUMHH W TpPHUBHAJIbHBIE Ha3BaHUA
BOXKHEUIIIMX  BEIIECTB  (DTUJICH,
alleTUJICH, TJIMIIEPUH, ¢enou,
(opManbpaeruy, yKCyCHas KHCIIOTa,
TJIUIWH, YTapHbIA Ta3, YTJIEKUCIbIN
ra3, aMMHaK, TalleHas W3BECTb,
HeralieHas W3BeCTb, ITUThEBas COJa
U JPYTHUX), COCTABIATH (HOPMYIIBI
HEOPTaHWYECKHMX M OPTaHWYEeCKHUX
BEILIECTB, YPaBHCHUS XHUMHUYECKHUX
peakiuii, OOBICHATh WX CMBICI;
MOJITBEPKAATH XapakTepHbIe
XMMHYECKHE  CBOMCTBAa  BEIECTB
COOTBETCTBYIOLUMHU
JKCIIEpUMEHTaMH M 3aIlluCsAMHU
YpaBHEHUI XUMHUYECKHUX PEAKLUII;
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YMETH YCTaHABJINBATb
IIPUHAIJIC)KHOCTD HN3YUYCHHBIX

HEOPTaHUYECKUX U OpPraHUYECKHX
BEIIECTB K ONpEACICHHBIM KiIaccam
u rpynmnam COEJIMHEHUH,
XapaKTepu3oBaTh HX COCTaB U
BaKHEHIIIE CBOMCTBA; OINPEACIATH

BUTIBI XUMHUIECKHX CBsI3eH
(xoBaneHTHAA, HOHHas,
METaJNTN4ecKasi, BOJIOPOIHAS), THUIIBI
KPUCTAJUTMYECKUX penieTox
BEIIECTB; KIJIaCCU(HUIIMPOBATH
XHUMHUYECKUE peaxumu;
chopMUpOBaTh TIPEACTABICHHS: O
XUMUYECKOU COCTaBJISIFOLIEH
€CTECTBEHHOHAYYHOMI KapTUHBI
MHUpa, POJH XHMHUU B TO3HAHUU
SIBIICHU I TIPUPO/IBL, B
(GOpMHPOBaHMHM  MBIIUICHUS |
KYJBTYPbI JMYHOCTH, ee
(bYHKIMOHAIEHOR TPaMOTHOCTH,
HE0OX0IMMOH TUTS perIeHHs
MPaKTHIECKUX 3a/1aq u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOIIIEHUSI K CBOEMY 3/0POBBI0 U
MPUPOJIHON cpene; YMETh
MPOBOJHTH pacyeTsl o
XUMUYECKUM ¢dhopmynam u
YpaBHEHUSM XUMUYECKHIX PEAKIIHA C
HCIIOJIb30BaHUEM ¢duzngeckux
BEJIMYHH, XapaKTEePU3YIOLIHNX
BeIleCTBa c KOJIMYECTBEHHOM
CTOPOHBI: MaccCHI, obreMa
(HOpManbHBIE ~ YCIIOBHS)  Ta30B,
KOJIMYECTBA BEIIIECTBA;
WCIIOJIb30BaTh CHCTEMHEIC

XUMUYCCKUEC 3HAHUA UIA NPUHATUA
pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyaAlUAX, CBA3dHHBIX
C BEICCTBAMU U X NPUMECHCHHUEM

OK 02. Ucnonb3oBaTh
COBPEMEHHBIC CPe/ICTBA
TOVCKA, aHAITN3a H
MHTEPIPETaIuU
nH(pOpMaIUH, U
nH(pOpMaITMOHHBIE
TEXHOJIOTHHU JIJIS
BBIMOJTHCHHUS 33189

PO eCCHOHATTEHOM
JCSITCILHOCTH

B o0sacTH HeHHOCTH HAYYHOIO
MO3HAHUS:

- c(hOpMUPOBAHHOTO
MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HayKH M OOIIECTBEHHON IPAaKTHKH,
OCHOBAaHHOTO Ha JHaiore KyIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B MOJHKYJIbTYPHOM
MHUpE;

- YMCThb IUIAaHUPOBATHL U BBIIIOJHATH

XUMHUYECKUN 3KCIIEPUMEHT
(mpeBpameHus OpraHU4eCcKUX
BEILECTB pu HarpeBaHuy,

HOJyYCHUE ITUIICHA U M3YYCHHE €ro
CBOICTB, KaUeCTBEHHbIE PEaKINU Ha
aNBJCTUIBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JICHATypalus OCJIKOB MpH
HAarpeBaHWM, IIBETHBIE  PEAKIUH
0enKoB; TIPOBOJIUTH peakiuu

© DIBOY BO «Yenl'Y»
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- COBEpIICHCTBOBAHUE S3BIKOBOH U
YUTaTEThCKON KYJBTYpPbI KaK
CpelIcTBa B3aUMOACUCTBHUS MEXKIY
JOJIBMY Y TIO3HAHUS MUDA;

- OCO3HAaHWE IIEHHOCTH Hay4yHOU
JACATCIBHOCTH, TOTOBHOCTH
OCYILECTBIATh MIPOEKTHYIO u
HCCIIEJIOBATENBCKYI0  JEeSTeNbHOCTh
WHIANBUAYAJIbHO U B I'PYIIIIC,
OBnanenue YHHBepPCAJIbHBIMU
Y4eOHBIMU MO3HABATEIbHBIMH
AeHCTBUSIMH:

B) padoTa ¢ undopmanueii:

- BJAJeTh HAaBBIKAMHU IOyYEHUS
nH(pOpMAIIH u3 HMCTOYHHKOB
pPa3HBIX THUIIOB, CaMOCTOSATEILHO
OCYUICCTBJISITh ~ TOHUCK,  aHaJu3,

CHCTEMATHU3aIMI0 M MHTEPIIPETALUIO
WHPOPMAIUKN PA3JIUYHBIX BHJOB H
¢dbopM mpencTaBieHus;

- CO37aBaTh TEKCTHl B DA3INYHBIX
dopMarax ¢ yd4eToM Ha3HAYCHHS
WHPOPMAIUH U 1IETICBON ayAUTOPHH,
BEIOMpas  ONTHUMAIBHYIO  QopMmy
MPE/ICTAaBICHHS ¥ BU3yaIN3ally;

- OLICHUBATh JOCTOBEPHOCTB,
JETUTUMHOCTh ~ MHQOpManuu, ee
COOTBETCTBHUE HPaBOBBIM "
MOPATBHO-3THYECKAM HOpMawm;
WCIIONBb30BaTh cpeacTBa
UH()OPMALTMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
peleHnu KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpraHN3alMOHHBIX 3amaq c
coOoIeHuEM TpeOoBaHMA
SPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHCHBI,
pecypcocOepeXeHus, NPaBOBBIX U
THYECKHUX HOPM, HOPM
MH(POPMAITMOHHOK O€301TaCHOCTH;

- BJIaJICTh HABBIKAMH PAaCIO3HABAHUS

MOHHOT'O 0OMEHa, ONpeNesiTh Cpeay
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyinb(ar-, KapOoHAT- U
XJIOpUI-aHUOHBI, Ha KaTHOH
aMMOHMSI; pemarts
IKCIIEpUMEHTANbHBIE  3aJadd 110
temam "Metamnbsl" U "Hemeramsr")
B COOTBETCTBUM C  IIPAaBUIAMHU
TEXHUKU Oe3omacHocTH pu
oOpalieHu €  BeUIeCTBAaMH U
1a00paTOPHBIM o0opymoBaHEM;
HPEACTaBIIATh pe3yJIbTaTh
XMMHYECKOTO  DKCIIEpUMEHTa B
bopme 3aIiuCcH ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuii u
(dbopMyupoBaTh BHIBOJBI HA OCHOBE
3THX  pe3ylbTaToB; -  YMETh
aHaJIM3UPOBATh XUMUYECKYIO
WHQOpPMAIMIO,  TOJlydyacMylo U3
pasHBIX ~ MCTOYHUKOB  (CpeACTB
MaccoBoi  HMH(popManmu,  CeTh
WHtepHer u apyrue); - BIAAETh
OCHOBHBIMH METO/IaMH  Hay4HOTO
MO3HAHUS BEIIECTB U XUMHYECKHX
SIBJICHUN (HAOIIOACHUE, M3MEPCHUE,

IKCIIEPUMEHT, MOJICIHPOBAHUE); -
yMETh MPOBOAMTH PacyeThl IO
XUMHYECKAM thopmynam u
YpaBHEHUSM XUMUYECKIX PEAKIIHHA C
HCIOJIb30BaHUEM (u3nyeckux
BEJIMYUH, XapaKTePHU3YIOIUX
BEILECTBA c KOJIM4E€CTBEHHOM
CTOPOHBI: MaccCHI, obneMa
(HOpManbHBIE  YCIIOBHS)  Ta30B,
KOJIMYEeCTBA BEIIIECTBA;
MCIIOJIb30BaTh CUCTEMHBIC
XVUMHYECKUE 3HAHUS JUIS TIPUHSATHUSL
pernreHuit B KOHKPETHBIX

KU3HCHHBIX CUTyalusAaX, CBA3aHHBIX
C BEIICCTBAMH1 U UX NPUMEHCHUEM

u 3aITUTHI WHPOPMAITUH,

WHPOPMAMOHHON  0e30macHOCTH

JTMYHOCTH;
OK 04. DddexTnBHO - TOTOBHOCTH K CaMOpPa3BUTHIO, |- YMETh IITAHUPOBATH W BBIOTHATH
BSaHMOHeﬁCTBOBaTB u CaMOCTOATCIBHOCTHU U | XUMHUYECKUH OKCIICPUMCHT
paboTaTh B KOJUICKTUBE U | CAMOOTIPEICIICHHIO; (nmpeBpareHus OpPraHUYECKUX
KOMaH/Ie -OBJIaJICHUE  HaBBIKAMHM  Y4eOHO- | BelECTB npu HarpeBaHuH,

HCCIENOBATEIbCKOM, TPOEKTHOW U

IMOJIYYCHUC 3THUJICHA U U3YUYCHUC €TO
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COLMAITEHOM NeATCILHOCTH;
OBaanenue YHHBepPCAIbHBIMHU
KOMMYHHKATHBHBIMHU
JeiCTBUSAMM:

0) coBMecTHAasI 1esITeJIbHOCTD:

- IIOHUMATh u HUCIIOJIb30BaTh

MpeuMyIlecTBa  KOMaHAHOM U
WHAUBUAYaIbHON paboThI;
- IpUHMMATh LEIH COBMECTHOMU

NeATEbHOCTH, OpPraHU30BHIBATH U
KOOPIMHHUPOBATh JEHCTBUS MO ee
JNOCTHXXEHUIO:  COCTaBJIATh  IUIAH
JEUCTBUM, pacHpenessiTe pPOIu ¢
y4eToM MHEHUI YYacCTHHUKOB
00CyXIaTh Pe3yJbTaTbl COBMECTHOMN
paboThI;

- KOOPIAMHUPOBATb W BBIIOJNHATD
paboTy B YCIOBUSX pEaJbHOIO,
BUPTYaJbHOTO u
KOMOWHHPOBaHHOTO
B3aUMOJCHUCTBUS;, - OCYLIECTBIAThH
MO3UTUBHOE CTpaTeru4yecKoe
MOBEJICHUE B PA3IMYHBIX CUTYalUsX,
MPOSIBIIATH TBOPYECTBO u
BOOOpakeHHe, ObITh HHUITHATHBHBIM
Ognanenue YHHUBEPCATbHBIMU
PETYISTUBHBIMU IEHCTBUSAMHU:

r) NpuHATHEe ce0si M JApPYrux

J1oaei:
- MPUHUMATh MOTHUBBI U apTyMEHTHI
IpyTUX  IIOJAeH Tpu  aHamm3e

PE3yNbTaTOB JESTeNFHOCTH,

- MPHU3HABAaTh CBOC IPABO U TIPaBO
JNPYTUX JIIOJCH HA OITHOKH;

- pa3BHUBATh CIIOCOOHOCTH MMOHMUMATh
MU C TO3UIIMH IPYTOTO YEIOBEKA

CBOWMCTB, KaueCTBEHHBIE pPEAKIUU
Ha albAETUABI, KpaxMmal, YKCYCHYIO
KHCIIOTY; JAEHATypalus OENKOB MpH
HArpeBaHWM, [IBETHHIE  PEaKIUU
0enKoB; MIPOBOJIUTH peaxiuu
HOHHOTO 00OMEHA, OTPENCTSATh CPEy
BOJIHBIX PACTBOPOB, KaueCTBEHHBIE
peaknuu Ha cynbdar-, kKapOoHAT- H
XJIOpUA-aHUOHBI, Ha KaTHuoOH
aMMOHUS; peuiath
SKCIIEpUMEHTANFHBIE  3ala4d  T10
temaMm "Meramiel" u "Hemeramisr")
B COOTBETCTBUU C ImpaBujIaMu
TEXHHUKH Oe3omacHoCTH npu
oOpammeHMM C  BEMECTBAMH U
71a00paTOPHBIM o0opyToBaHHEM;
NPEACTaBIATh pe3yJIbTaThI
XUMHYECKOTO  JKCIIEPUMEHTa B
dopme 3aITucH ypaBHEHUH
COOTBETCTBYIOIIUX  pEaKkuud U
(hopMyITUpOBaTh BHIBOJBI HA OCHOBE
3THX PE3yIbTaTOB

OK 07. ConeicTBOBATH
COXpaHEHUIO
OKpY>Karollen cpesbl,
pecypcocOepeKeHuUIO,
MPUMEHSThH 3HaHUA 00
M3MEHEHUH KJINMAaTa,
MIPUHLIUIIBI OePEKITUBOTO
MPOM3BO/ICTBA,
a¢hekTuBHO
JEHCTBOBATh B
Ype3BbIYAHBIX
CUTYAIHSIX

B obJsacTu JKO0JIOTHYECKOro
BOCIIUTAHMSA:

- c(hopMHPOBAHHOCTH
3KOJIOTUYECKOU KYJIBTYPBHI,
MOHUMAHUEC BIMSIHUS COLHUAIBHO-
SKOHOMHYECKUX  MPOIECCOB  HAa
COCTOSIHUE HIPUPOJHOU u
COLIMANBHON  Cpeapl, OCO3HaHUE
rI100aIbHOTO XapaxkTepa
AKOJOTHIECKUX mpo0Jem;

IJJAHUPOBAHWE U  OCYIICCTBIICHUE
JNEUCTBUN B OKpY’KaOIIEH cpele Ha
OCHOBE 3HAHHUA IIeJIel YCTOMYHUBOIO
pPa3BUTHS UEJIOBEUECTBA;, AKTHUBHOE

chopMUpOBaTh TIPEACTABICHHS: O
XUMHYICCKOH COCTaBJIAIOMICH
©CTECTBCHHOHAYYHOM KapTHUHBI
MHUpPa, POJM XUMHH B TIO3HAHUU
SIBJICHUI TIPUPO/IBI, B
(hopMupoBaHUH MBIIIEHHUS H
KYJBTYPbI JINYHOCTH, ee
(YHKITMOHATEHOM TPaMOTHOCTH,
He0OX0 MO IS penreHus
MIPAKTHICCKUX 3a7a4 H
JKOJIOTHYECKH 000CHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOTHON cperne; YMETh
co0JIF0/IaTh TMpaBWJIa JKOJIOTHUYECKHU
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HEMPUSITUE NEUCTBUN, MPUHOCIIINX
BpeJl OKpYKalolllel cpefie;

- YMCHHEC IMPOrHo3UpoOBaTh
H€6HaFOHpI/IHTHLI€ OKOJIOTHUYECKHEC
IOCIICACTBUA IpEAITPUHUMACMBIX

JEHCTBUH, IPEIOTBPALLATD UX;
- PAcCLIUPEHUE OMbITA JAEATEIBHOCTU

LeNecoo0pa3Horo  TMOBEACHHUS B
OBITY M TPYZHOBOH IESTEIHHOCTU B
LEeNAX COXPAHEHHs CBOETO 3/I0POBBS
U OKpY’Karollel NpUpPOIHON CpEelbl;
YUUTBIBaTh ONACHOCTh BO3JEHCTBUS
Ha KUBBIE OpTraHU3MBbI
OTpEENCHHBIX BEUIECTB, MOHMMAs

SKOJIOTMYECKOW  HAaMpaBJI€HHOCTH;
OBJIAJICHWE  HaBBIKAMHU  y4eOHO-
HCCIIEIOBATENIbCKOM, TIPOEKTHON U
COLTHAJIBHON NEATCILHOCTH;

CMBICJI moKa3aTeiist p eneanoﬁ
I[OHyCTHMOﬁ KOHICHTpaluu

B pesynbrare ocBoeHHS Y4e€OHOW MUCHUILTUHBI OOYYaIOUIUNCS JOJIAKEH
YMeETh:

— HAa3bIBaTh:  H3YyYCHHbICE  BEIIECTBA IO  TPUBUAIBHOM  WIIH
MEXKIYHApPOJIHOW HOMEHKIIATYPE;

— ompexessiTb: BAJCHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKUX
AIIEMEHTOB, TUIl XUMUYECKOW CBSI3U B COEIMHEHUSX, 3apAJl HOHA, XapaKTEP CPEIbl
B BOJIHBIX pPacTBOpax HEOPraHMYECKMX M OpPraHMYEeCKHX COCIUHEHUH,
OKHCJIUTEIb U BOCCTAHOBUTEIb, NMPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KjlaccaM
HEOPraHMYECKUX U OPTAHUYECKUX COCTMHEHUM;

—  XapaKTepHu30BaTh: 3JEMEHThl MAJIBIX MEPUOIOB IO UX MOJIOKEHUIO B
[lepuonnueckoii cucteme/[.I. MenneneeBa; oOmMe XWMHUYECKHE CBOMCTBA
METaJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPraHUYECKUX
COCIMHEHUI; CTPOCHUE U XUMUYECKUE CBOMCTBA U3YUYCHHBIX HEOPTaHUYECKUX U
OpraHUYECKUX COEAUHEHUI;

— OOBSICHATB: 3aBUCUMOCTh CBOWMCTB BELIECTB OT HUX COCTaBa H
CTPOCHHUS, MPUPOJY XUMHUYECKOU CBSI3M (MOHHOM KOBAaJICHTHOM, METAJNIMYECKOM
MU BOJOPOAHOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMW PEaKIUU U TOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI OT PA3IMYHBIX (PAKTOPOB;

— BBINOJHATh XUMHYECKHUH JKCIEPHUMEHT: 10 PAaclO3HABAHUIO
BAKHEUILINX HEOPTAaHUYECKUX U OPTAHUYECKUX COCTMHEHU;

—  MPOBOAMTBL: CAMOCTOSITEIbHBIM MOMCK XHMHUYECKOHW HHQOpMAIUU C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JAHUMH,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, WCIIOJIb30BaTh

pecypcoB  HMHTepHeTa);

KOMIIBIOTCPHBIC  TCXHOJIOTUU  JJIA O6pa6OTKI/I H 1nepeaadin XHMHYC CKOI

uH(GOpPMAINH U €€ TPECTABICHUS B PA3INYHBIX popMax;
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—  CBSI3BIBATBH: M3YUYCHHBI MaTepwall CO CBOEH MpodecCHoHANTbHON
NEeSATENbHOCTBIO;

B pesynbrare ocBoeHusi yuyeOHOW AMCUMILIMHBI OOYYaIOIIHICS M0JKeH
3HATH/MIOHUMATD:

— Ba)KHelllIMe XUMHYECKHe TIOHSTHSA: BEIIECTBO, XUMHUYECKHUUN
AJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIE aTOMHAas M MOJIEKYJISIpHAsT MaccChl,
WOH, QJUIOTPONHS, H30TONbI, XUMHUYECKasi CBSI3b, AJIEKTPOOTPULIATEIIBHOCTD,
BaJICHTHOCTh, CTEMEHb OKHUCJIEHHS, MOJb, MOJIIpHAs Macca, MOJSPHBIA 00beM
ra3oo00pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO M  HEMOJICKYJISIPHOTO
CTPOCHUS, PACTBOPBI, DBJIEKTPOIUT M HEIICKTPOJHUT, DICKTPOIUTHUYECKAS
JUCCONMAIINS, OKHCIHUTENIb U BOCCTAHOBUTEb, OKUCICHHUE M BOCCTaHOBJICHUE,
TEeIIOBOM AP (PEeKT peakiuu,CKOpoCTh XUMHYECKOM  peakuuH, Karaiaus,
XUMHUYECKOE€ pPaBHOBECHUE, VYIVIEPOJIHBIN CKeyleT, (yHKIMOHAIbHAS TpYIIIa,
U30MepHsi, TOMOJIOTHS;

— OCHOBHBbI¢ 3aKOHbI XHMMHMH: COXPaHEHHsS MaccChbl  BEILECTB,
MOCTOSTHCTBA cOocTaBa BemlecTs, [lepuognueckuii 3akon .M. Meneneena;

— OCHOBHbI€ TEOPHU XMMHH; XUMHUYECKON CBSI3U, DIEKTPOIUTUUYECKON
JUCCOLMALINY, CTPOCHUSI OPTAHUYECKUX U HEOPTAHUYECKUX COCIMHECHUM;

— Ba)KHelllIlMe BeleCTBA M MAaTepHAJIbl: BAXHEHUIINE METAIbI U
CIUIaBbI; CEpHasi, COJIsSIHAsl, a30THAsl U YKCYCHasi KUCIOTHI, OJIarOpOAHBIEC Ta3bl,
BOJIOPO[I, KHCIIOPOJI, TaJOreHbl, IIEJIOYHbIE METAJIbl, OCHOBHBIE, KUCIIOTHBIE U
am(poTepHbIe OKCUIBl M TUIPOKCHUBI, IIEJIIOUU, YITICKUCIBIMM YrapHbIA Tasbl,
CEpPHUCTBIN Ia3, aMMHUaK, Boja, IPUPOJIHbIN I'a3, METaH, 3TaH, STUJICH, allETUJIEH,
XJIOpU HaTpusi, KapOOHAT W THApPOKapOOHAT Harpus, kKapboHat u docdar
Kalbllisg, OCH30J, METAHOJ W JTaHOJ, CIOXKHBIC J(MUPHI, KUPBL, MBLIA,
MOHOCaxapusl (TJII0K03a), AUcaxapubl (caxaposa), mojucaxapubl (Kpaxmail u
1[EJUTI0I03a), AaHWJINH, aMUHOKHUCIIOTHI, O€TTKH, UCKYCCTBEHHBIC U CUHTETUYECKHUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

© DIBOY BO «Yenl'Y»




Muno6pnayku Poccun
denepanbHOE rocy1apcTBEHHOE OIODKETHOE

@‘)} 00pa3oBarelibHOE YUPEKIACHUE BBICIICTO 00pa30BaHHsI

«YensOunckuit rocynapcrsenslii yausepcurer» (PI'BOY BO «Uenl'Yy)

Komnemk Yenl'Y

DoHJ OLICHOYHBIX CPEICTB AUCIHUILTHHBI
B1.07 Xumus
Cnemnansnocts 09.02.07 MH(opMannoHHEIE CHCTEMEI M IPOrPaMMHPOBAHHE

Bepcus noxymenta - 1

ctp. 11 u3 47 ‘ [lepBsIii 3x3eMILIP |

KOITHA Ne

2.2. IlepedyeHb OCHOBHBIX MOKa3aTeseil OLleHKH 3HAHUI U YMEHUIA,
NMOJIEKAIUX TEKYI[eMY KOHTPOJIIO U POMEKYTOYHOM aTTecTalun

Kontponupyemslie HanmvenoBanne
Nen/m pazaensl (TeMbI) 3HaHMA/yMEHUS OLIEHOYHOTO
JHACIATUIMHEL* Cpe/ICTBa
1 Pasgen 1. OOmasa u | YMeHus: YcrHblii onpoc,
HEOpraHuyecKas -XapaKkTepu30BaTh: 3JIEMEHTHl MaJlbIX MUCHMEHHAS
XUMUSA MEPUOJIOB IO WX TIOJIOKEHUIO B pabora,
Ilepuoanueckoit cucteme /.M. Menneneena; TECTUPOBAHUE

o0I1Ie XMMHYECKUE CBOMCTBA METAJIIIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUuYeCKHUX
COEIMHEHUI; CTPOEHNE U XHMHYECKUE
CBOMCTBAa HM3YyYCHHBIX HEOPTAaHUYCCKUX U
OPraHUYECKUX COCTUHECHUM;

-00BSICHATH: 3aBUCHMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa M CTPOEHUS, MPUPOIY
XUMUYECKON CBSA3U (MOHHOM KOBAJEHTHOM,
METAJUTMYECKON M BOJIOPOIHOM ), 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU PEAKIIMU U MOJI0KEHUE
XUMHUYECKOIO PAaBHOBECHSI OT Pa3IMYHbIX
(bakTopoB;

3HaHUs:

Ba)KHelIINe XUMHYeCKHe MOHSTHS:
BEILIECTBO, XUMUYECKUN  3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAS U
MOJIEKYJISIpHAsl MacChl, MOH, AJITIOTPOIHS,
M30TONbI, XUMUYECKasi CBS3b,
3JIEKTPOOTPULATENBHOCTD, BAJICHTHOCTS,
CTEINEHb OKUCIIEHUs, MOJIb, MOJISIpHAas Macca,
MOJIIPHBIA 00BEM Ta3000pa3HBIX BEIIECTB,
BEIL[ECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI, pACTBOPBI, JIEKTPOIUT U
HEAJIEKTPOJIUT, JIEKTPOTUTHYECKAS
JUCCOLMAMs, OKHCIUTEIb U BOCCTAaHOBUTEID,
OKHCJIEHUE U BOCCTaHOBJICHHE, TETJIOBOM

3¢ deKT peakum, CKOPOCTh XUMHYECKOM
peaKIuu, KaTalau3, XUMUYECKOE PABHOBECHE;
-OCHOBHbIE 3aKOHbI XUMHH: COXPAaHECHUS
MacChIBEILECTB, TOCTOSIHCTBA COCTABA BEIIECTB,
[lepuonnueckuii 3akon .M. Menneneesa;
-OCHOBHbIE TEOPHUH XMMHUM; XUMHUYECKON
CBSI3H, DJIEKTPOIUTHUYECKON TUCCOLMALINH,
CTPOEHHUSI OPTAHUYECKUX U HEOPTaHUYECKUX
COCIMHECHU;

BaskHeiilnue BenecTBa 1 MATEPHAJIbI:
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BAKHEHILINE METAJUIBI U CILIABHI; CEpHas,
COJISIHAs!, A30THASI U YKCYCHasl KUCJIOTHI,
OJ1aropoiHbIE Ta3bl, BOJOPO/, KUCIOPO/,
raJlOreHbl, MEJI0YHbIE METAJLIbI; OCHOBHBIE,
KUCJIOTHBIE U aM(OTepHBIC OKCUIBI U
TUAPOKCHUJIBL, IEJI0YH, YTIIEKUCIIBIA U yrapHbIU
rasbl, CEpHUCTBIN ra3, aMMHaK, BOJA,
IIPUPOJHBIN Ta3, METaH, 3TaH, dTUJICH,
alleTUIeH, XJOpUJ HaTpHsl, KapOOHaT U
I'HJIpOKapOOHAT HATPHUS,

2 Pasznen 2.
Opranunueckas
XUMUS

Ymenus: YcTHBI ompoc,
-Ha3bIBATh: W3y4YECHHBIE  BEUIECTBA IO MKUCbMEHHAas
TPUBHUATBHON IR MEKTyHApOIHOU pabora,
HOMEHKJIATypE; TECTUPOBAHUE
-onpeaeasiTb:  BAJCHTHOCTb U CTEIEHb

OKHMCIICHUS XHUMHUYECKHUX  JIEMEHTOB,  THUII
XUMHUYECKON CBS3UB COCIMHEHMSX, 3apsi/l HOHA,
XapakTep cpeAabl B BOAHBIX  PacTBOpax
HEOPraHMYECKUX M OPraHUYECKUX COCAMHEHHH,
OKHCIIUTEIh u BOCCTAHOBHTEIIb,
NPUHAICKHOCTh BEIIECTB K Pa3HBIM Kjlaccam
HEOPraHMYECKUX U OPraHMYECKUX COETUHEHUN;
-BBINOJIHATh XUMHYECKHH IKCNEPUMEHT: I10
pacro3HaBaHHUIO BaKHEHIINX HEOPTAHUIECKUX U
OpPraHUYECKUX COeIMHEHUH;

-MPOBOJUTH: CaMOCTOSITEIIbHBIN TIOUCK
XUMHUYECKOH HH(pOpMAIMU C HCIOJIb30BaHUEM
pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JJaHUH,  KOMIIBIOTEPHBIX  0a3  JaHHBIX,
pecypcoB WNurepuera); HCII0JIh30BaTh
KOMITbIOTEPHBIE TEXHOJOTHH Uil 00paboTKH U
nepeaayd XMMHYECKOH HHOpMauu u  ee
NpEeCTaBICHUS B PA3IUYHBIX (pOpMaXx;
-CBAI3BIBATH: W3YYEHHBIH MaTepHall CO CBOCH
npo¢eCCUOHATILHOMN EATEIbHOCTBIO;

-pemiaTh: pacyeTHBIC 3aJaud 10 XUMHYECKUM
dopMynaM U ypaBHEHUSM;

3HaHUSA:

BasKHelillIue BelecTBa M MaTepHaJibl:

METaH, 0JTaH, OTWICH, AaleTWICH, OCH30I,
METAaHOJI M 3TAHOJI, CIOXHBIE 3(UPBI, KHUPHI,
MbLJIa, MOHOCaxapubl (TJIIOKO3a), JUcaxapuibl
(caxapoza), monmcaxapuiael  (Kpaxmam U
[EJUTI0NI03a), AHWJIWH, aMHHOKHUCIIOTHI, OCIIKH,
UCKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA,
Kay4JyKH, TUIACTMACCHI.
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2.3. CucreMa  KOHTPOJSI M  OIEHKH  OCBOEHUSI  MNPOrpPamMMbl

00111e00pa3oBaTeJIbHOM JUCUUIJIMHBI.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OOYYAIOIIUXCS OCYIIECTBISIETCS TI0
CpENICTBaM TOYEK PyOEKHOTO KOHTPOJIS (MPAKTHUYECKUX PabOT, YCTHBIX OTBETOB
ctynentoB). K nuddepeHnupoBaHHOMYy 3adeTy JIOMYCKAIOTCA CTYACHTHI,
UMEIOINE aTTECTAIMOHHYIO OIEHKY MO JUCIUTUIMHE «XWUMHUS), BHITIOJTHUBIINE
80% npakTuyeckux padoT.

3. OLIEHOYHLIE CPEJICTBA JIJIS ITPOBEJJEHM S ITPOMEXY TOYHOM
ATTECTALINU

3.1. 3apanus /151 OLeHKU YMeHHii U 0CBOeHHe 3HAHMIT

3.1.1. 3a4eTHO-IK3aMEeHAIIHOHHbIE MATEPHUAJIbI

HuddepeHmpoBaHHblid 3a4eT MO JAUCIHHUIUIMHE «XUMUS» MPOBOJUTCS B
dbopmMe TecTUpOBaHUS, IPUMEP TECTOBOTO 3aIaHUS TIPUBEICH HITKE.

Yacmep 1

Al. BemiectBo, popmyna koroporo CH3COOH:

1. ankan

2. cnupT
3. KapOOHOBas KMCJIOTA

4. anpaerun
A2. K XUMHUYECKUM SIBJIEHUIM OTHOCHUTCH:
1. ucniapenue BobI

2. I3MEJIBUCHUE PYIIbI
3. TOpeHue crupTa

4. nnaBneHue napaduHa

A3. BoccraHoBUTENIBHBIE CBOMCTBA METAJIOB OJHOM IMOATPYIIBI €
YBEJIIMYEHHUEM MOPSIAKOBOTOHOMEPA DJIEMEHTA!

1. ocimabeBarot

2. HE U3MEHSIOTCS
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3. BO3pacTaroT

4. cHavaJia BO3pacTalroT, 3aTeM yObIBAFOT.

A4. Bemecrsa H2S04, HCI, HNO3 sBusrorcs:

1. KuciaoTamu

2. OKCHUJaMH

3. OCHOBaHHSIMH

4. comsiMu

AS. ®opmyna denona:

1. C6H130H

2. C6H50H

3. C6H5NH2

4. C6H5NO3

A6. TIaTh 27EKTPOHOB HAXOJUTCS HA BHEITHEM DHEPIEeTHYCCKOM YPOBHE
aToMma:

1. xanmus

2. a30oTa

3. alIOMUHUS

4. dTopa

A7. MaccoBas 1oms cepbl B Cylb(uae Kanus paHa:

1.29,1%

2.30,4%

3.45,1%

4. 58, 2%

A8. TlopsikoBBIl HOMEP XUMHUUYECKOTO DJIEMEHTA BCET/Ia PaBEH ... B aTOME:

1.9rcTy MPOTOHOB, YHUCTY HEUTPOHOB M YHUCITY JICKTPOHOB;

2. 9UCITy TPOTOHOB M YHCITYy HEUTPOHOB;

3.9uCITy TPOTOHOB M YHCITY JIEKTPOHOB;

4.9uCiTy SJIEKTPOHOB M YUCITy HEHTPOHOB.

A9. Kpucrannuyeckas pelnieTka, XxapakTepHas i1 METaJJIOB U CIIJIaBOB:
1. atomHas

2. NOHHAas

3. MOJIeKyTIsipHast

4. MmeTananyeckas
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A10. K MoHOCaxapuaM OTHOCUTCSL:

1. rmroko3a

2. caxapo3a

3. Kpaxmain

4. kneryarka

All. [Iponecc pa3pylieHus METAJUIOB U CIUIABOB IO ACMCTBUEM BHEIIHUX
YCIIOBUU:

1. BOCCTaHOBJICHUE

2. KOppo3ust

3. muddy3us

4. ucniapenue

A12. BaneHTHOCTb yIIepoJia B OpraHNYECKUX COCTUHEHUSX:

1. onuH

2. 1Ba
3. Tpu

4. yeThIpe

A13. K peakuusim 3aMelIeHUs OTHOCUTCS pEaKIIUs:

1.5+ 02 =S02

2. 2NaOH = Na20 + H20

3. AgNO3+HCI = AgCI +HNO3

4. 2HCl + Zn = ZnCI2 +H2

A14. KoBasieHTHas HENOJIAPHAs CBSI3b PEATU3YETCS B COCIMHEHUU:

1. xnoposogopon (HCI)

2. SIC ( xapOu KpeMHHS )

3. H2 (Bomopon)

4. CH4 (meran)

AlS. BemecTtBa, UMeEOIME OIWH M TOT XKE COCTaB U OOHY U Ty K€
MOJIEKYJISIPHYIO MaccCy, HOpPa3JIMYaroUIUeCs CTPOCHUEM MOJIEKYJT HAa3bIBAKOT:

1. uzomepamu

2. aHaJIOTaMu

3. ToMoJsIoraMu

4. yrneBoaamH.

A16. Karann3aropsl, 3TO BEIIECTBA:
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1. yCKOpSIOIIME XUMHYECKUE PEAKITUU

2. 3aMeJIIS OIS XUMHYECKHUE PEaKIINU

3. HE BIUSIONINE HA XUMUYECKUE PEAKITUN
4. nerupytoiue 100aBKU

A17. BemectBo NaOH - sTo:

1. kncnorta

2. COJIb
3. OCHOBaHHE

4. oxcung

A18. [IpucyTcTBHE B pacTBOPE KUCIOTHI MOXKHO JI0KA3aTh C IOMOLIBIO:
1) nakmyca

2) deHoadTaICHHA

3) wmeaouu

A19. Bemectna ¢ o6mieit hopmyrnoit CnH2n oTHOCATCS K KI1accy
1) anmkaHoOB

2) aJIKeHOB

3) alKUHOB

4) apeHoB

A20. Kakas crenens okucienus xpoma B K2Cr2077?

1)+6

2) +3

3) -3

4) -6

Yacms 2

b1. K peaknusm oOMeHa OTHOCSTCS:
1.5+ 02 =S02

2. 2NaOH = Na20 + H20

3. AgNO3+HCI = AgCI +HNO3

4. 2HCI + Zn(NO3)2= ZnCI2 + 2HNO3
5. 502 + H20 = H2S03

6. NaOH + H2S04 = Na2S04 +2H20
Bb2. Oxcunamu sIBASIOTCS:
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1. Ca(OH)2
2. CaCO3

3. Ca0

4. HCI

5. Na20

6. SO3

B3. K k1accaM OpraHuueCcKuX COEIMHEHUI OTHOCSTCS:
. ApEHBI

. AJKaJUEHBI
. OKCHJBI

. OCHOBAHUS
. IIIEJIOYH

o OB W DN

. QJTKCHBI
b4. Peaknyn, XxapakTepHbI€ AJIsl CTUPTOB:
1. ropenue

2. IPUCOECTUHECHHE

. TIOJITUMEPHU3AITUS

. JICTHIpaTaIus

. XUMUYCCKH WHEPTHBI

o O bW

. ATepUPUKaIUs
B5. Cpeau nmpuBeACHHBIX HIDKE BEIICCTB, HAMIUTE GOPMYJIbI KapOOHOBBIX
kucior: 1.CH3-CH2-COOH

1. CH3-OH

2. CH3-CH2-COH

3. CH3-COOH

4, CH3-CH2- CH2- CH2-COOH
5. OH-CH2- CH2-OH

b6. N3omepr! yriieBonopoaa coctabom C5H12:
1. CH3-CH2- CH2- CH2-CH3
2. CH3-CH2- CH(CH3)-CH3

3. CH3-CH2- CH2-CH3

4. CH3-CH(CH3)-CH2-CH3

5. CH3-CH2- CH=CH2
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6. C6H5-CH3
Bb7. Kakne BemecTBa SBIAIOTCSA aJIKAaHAMU:

1.CH4

2.C2H2

3.C8H16

4.C5H12

5. C3H8

6. C5H8

Bb8. YkCyCHY10 KHCIIOTY NPUMEHSIOT JJIA:
. OYHUCTKH BO/JIbI

. IOJIyYeHHS] CHHTETUYECKOT0 KayuyKa
. IS TIOJTyYEHUSl JIEKapCTB

. AIIETaTHOTO ILIEJIKa

g ~r W DN -

. YCKOPEHUS CO3PEBAaHUS TIOMHUIOPOB
6. KOHCEpBUPOBAHUS OBOIIEH

b9. BeniecTBa ¢ HOHHOM CBA3bIO:

1. C3HS8

2. KCl

3. Na2S

4. HC15.CaO

6. SO2

B10. Oxcun kanblysa BCTYIUT B PEAKIIHAIO CO CJICIYIOIMMHU BEIIECTBAMMU:
1. Na2S0O4

2.02

3. HCI

4. H20

5. NaOH

6. SO3

Ha BemonHenue nuddepeHnupoBaHHOTO 3adeTa 1o Xumuu naercs 90
MuHyT. PaboTta cocrout u3 2 yacrei, Bkaodaromux 30 3a1aHui.

Yacte 1 Brumrouaet 20 3amanuit (A1-A20). K kaxxnomy 3ananuio gaercs 4
OTBETAa, OIMH U3 KOTOPBIX BEPHBII.
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Yacte 2 Brmrouaer 10 3amanmit (b21-b30) c¢ BeIOOpOM TpEeX BEpPHBIX
OTBETOB U3 LLIECTH.

3a nmpaBUWIIHHO BBIMOJIHEHHBIE 3aJaHUsI U3 9acTU | 00ydaromuics moaydaeT
no oxHoMmMy Oamly. 3a MNpPaBWIBHO BBINOJHEHHBIE 3aJaHUsl W3 4YacTd 2
oOyuaroluiics noxyyaeT no jsa o6aa. [lonyueHHble 6aibl CyMMUPYOTCSL.

Kpumepuu ouenku:

J1is TosTydeHust OIIEHKH «OTIIMYHOY» A0CTaTOYHO Habparh 37-40 Gaios.

J1J1s oTyYeHus OLICHKHU «XOPOIII0» JI0CTaTOYHO HaOparh 26-36 6aioB.

JIJis TTOJTydeHusT OIIEHKU «YIOBJIETBOPUTEIHHO» JOCTaTOYHO Habparh 16-
25 6aios.

OreHka «HEYIOBICTBOPUTEIHHO» CTAaBUTCS, €CIM CTYJACHT HaOpan MeHee
16 6annos.

3.1.2. KOHTPOJILHO-U3MEePUTEeJIbHbIE MATEPHAJIbI

3.1.2.1. KoHTpoJIbHO-U3MepHUTEJIbHbIE MAaTepuajbl MO0 TeMaM
pasnena 1. «O0uias 1 HeOpraHu4vecKkass XUMM»

B pamMkax wu3ydeHus OUCUUIUIMHBI “XuMuUg~ Il OLUECHKH 3HAHUU
TEOPETUYECKOTO Marepualia Mo TeMaM MNPEeIyCMOTPEHBI TaKue BUAbl KOHTPOJIS
KaK: YCTHBIN ONpoc, MUchbMeHHas paboTa, TectupoBanue. [Ipumepsl 3apanuii mno
TE€MaM MPUBEAECHBI HIXKE.

Tema 1.1. OCHOBHBIE TOHATHSA M 3AKOHBI XUMUH

Yemuwiu onpoc.

1. JlaliTe omnpeneneHuss CIAEAYIOIIMM TOHATHUSIM: BELIECTBO, AaToM,
MOJIEKYJa, XUMUYECKUH JIEMEHT.

2. Tlpoctsle u cnoxnbie BemecTna. [IpuBenure 2-3 npumepa.

3. Amnorponusie Mmogudukanuu. [Ipusenure 2-3 npumepa.

3. Uro Takoe oTHOocuTenbHas aromHas wmacca? Kakum oOpazom oHa
omnpexaensiercs?

4. Yro Takoe oTHOCUTEIbHAs MOJeKysipHas macca? Kakum oOpa3oM oHa
ompexaensiercs?

5. Uro Takoe BasieHTHOCTH? Kakum oOpa3oM oHa omnpenensercs?
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6. CdopmynupyiiTe 3aK0oH coxpaHeHHs Macchl BemecTB. KTo sBisercs ero
aBTOpOM?

7. CdopmynupyiiTe 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. Kem m kxorma
OH OBLIT OTKPHIT?

8. CdopmynupyiiTe 3ak0H ABOrajpo u CieCTBUE U3 HETO.

Iucomennas paboma

1. 3anonHuTe TaOAMIy MO MPHUBEIECHHOMY CIUCKY: KUPIHMY, [TOBapeHHas
COJb, MEJ, JKeJe3Has KHOIKa, BOJa, caxap, cBeya, Kojba, YKCyCHas KHCJIOTa,
I'BO3/lb, TETPAJb, Kpaxmall, KapaHJalll, CepHasl KUCJIO0Ta, YIIEKUCIIbIN ra3, KHUTra,
CTEKJITHHAs1 BOPOHKA, CIIUPT.

BemiectBo Temno

2. TlpuBenure nBa mpUMepa XUMHUYECKUX SIBICHUN, BCTPEUAIOUIUXCA B
OBITY. YKa)KUTE TPU3HAKH XUMUYECKUX PEAKIIHM.

3. Jonumurte mpuBeJACHHBIE HIDKE (Dpasbl, BCTABHB CJIOBA «XHUMHYECKUN
AIEMEHTY, «aTOM», «MOJICKYJIa».

KHUCJIOPOJa COCTOAT U3 OJHOTO
COZIepIKar JiBa
B COCTaB BOJIBI
BXOJISIT JIBYX , OIHUM U3 KOTOPBIX SIBIISIETCS
KHUCIIOPOZ.

4, Brruuciante OTHOCHTEIBHEBIE MOJICKYJIAAPHBIC MACCBI BCIICCTB IIO0 HUX
CI)OpMYJIaMI Fe,O3, H,SO,,Cu0, P,0s, CS,, HNO:s.

Tema 1.2. Ilepuonuvecknii 3akoH u Ilepuoguueckasi cucreMa XUMHYECKUX
3jemeHTOB .. MeHaeneeBa u cTpoeHre aToMa

Tecmuposanue.

1. B yem ¢usnueckuii CMBICII HOMEpa MeproIa;

A) TOKa3bIBa€T KOJMYECTBO DJIEKTPOHOB Ha BHEIIHEM SHEPreTUYECKOM
YPOBHE;

b) mokasbiBaeT KOJIMYECTBO IHEPTETUUECKUX YPOBHEH;

B) cooTBeTCTBYET BaI€HTHOCTH 3JI€MEHTA.

2. B mo6GoyHbIe MOATPYIIHI TEPUOANIECKON CUCTEMBI BXOJIAT:

A) XMMHUYECKHUE IIEMEHTHI MaJIbIX MIEPUOOB;
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b) xumudeckue 3MeMeHThl OOJBIINX MTEPUOIOB;

B) xumudeckue 31eMeHThl MaJbIX U OOJIBIINX TTEPUOJIOB.

3. ATOMHBIH pagyc ¢ yBeTHUYCHUEM 3apsia apa B [NIaBHOW MOATPYTIIE:

A) yBenuuuBaercs;

b) ymensiiaercs;

B) He u3mensiercs.

4. DneMeHTapHas 4acTHIa siipa aToMa, ONPEACIIAIONIas €ro 3apsii:

A) HEUTPOH;

b) npotos;

B) snekrpon.

5. KakoB xapakrep CBOWCTB BBICHIEIO OKCHJA XHMHYECKOIO 3JIEMEHTa
No 16:

A) OCHOBHBII;

b) amdoTtepHsmIif;

B) Kucia0THBIH.

6. Uem pasznuyarorcs sjipa U30TOIOB:

A) 4uCI0OM NPOTOHOB U YUCJIOM HEUTPOHOB;

b) uncnom npoToHOB;

B) uncnom HEHTPOHOB.

7. Kakoéi »2JIeMEHT TposiBIAsieT Haubojiee SIPKO  BBIPaXKCHHBIC
HEMETAJUINYECKHE CBOMCTBA:!

A) kucnopon;

b) cepa;

B) cenen.

8. Kakoit onemMeHT TposSBISET Haubonee  SPKO  BBIPAKCHHBIC
METAJUINYECKNE CBOMCTBA:!

A) nuTui;

b) pyouami;

B) kanuii.

9. Anpo aToma COCTOUT U3:

A) TPOTOHOB U AJIEKTPOHOB;

B) anekTpoHOB U HEUTPOHOB;

B) HEUTPOHOB U MPOTOHOB.

10. Kak wu3MEHSIOTCS CBOWCTBAa DJJIEMEHTOB BHYTPHM TiepHofa C
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YBEJIMYCHHUEM 3apsijia siiep X aTOMOB:
A) NJ1aBHO;
b) ckaukoo0Opa3Ho;
B) He usmeHsitorTcs.

Tecmuposanue.

1. Kakue anemMeHTapHbIe YaCTHUIIBI BXOJST B COCTAB aTOMHOTO SIpa:

A) TOJBKO MPOTOHBI

B) TonbKO HEUTPOHBI

C) NpOTOHBI U HEUTPOHBI

D) HEUTPOHBI U 3JEKTPOHBI

2. DKCIIEpUMEHTATIBLHO OOHAPYKHUIT SJIEKTPOHBI B COCTAaBE aTOMOB M J1all UM
Ha3BaHUE YUYEHBIN- PU3UK:

A) IIx.Tomcon B xonie XIX B.

B) XK.Ileppen B XIX B.

C) Cronu B XIX B.

D) 3.Pe3epdopa B XX B.

3. Maccy, paBHyI0 Macce aroma Bojopona (NMPUHSATOM B XHMHH 3a
eAUHUILY), U 3aps] +1 UMEIOT CleyIONIHe JIEMEHTapPHbIC YaCTUIIBI:

A) HEUTPOHBI

B) anextponbl

C) uoHbI

D) npoTonbl

4. Tlpu momavye BBICOKOTO HAMPSHKEHUS HAa AJIEKTPOABbI B BaKyyMe OBLIO
oOHapy>Ke€HO sBJICHWE, Ha3BaHHOE KAaTOMHBIMU Jiydamu. KaromHbie mTy4un
OKa3aJIHCh:

A) TOTOKOM 3JIEKTPOHOB OT aHOAA K KaToay

B) moTtoxoM 371€KTpOHOB OT KaTojia K aHOAY

C) MOTOKOM MIPOTOHOB OT aHOJIa K KaTOIY

D) notokoM pOTOHOB OT KaToja K aHOY

5. Onpenenure YUCao 3JIEKTPOHOB B aTOME KEJe3a:

A) 26

B) 30

C) 56
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D) 55

6. B ocHOBe siIepHBIX TIPOIIECCOB JICKUT U3MEHEHUE:

A) 4nclia IEeKTPOHOB B aTOME

B) uncna HeWTpOHOB B siipe aTomMa

C) uuciia IpOTOHOB B SAPE aToMa

D) maccel aToma

7. Kakue yacTuiibl Ha3bIBalOTCSI U30TONAMMU:

A) aToMbl, UMEIOIIME OJIMHAKOBOE YMCIIO TPOTOHOB U HEUTPOHOB B si/Ipe

B) aromsbl, nMerolye oMHAKOBBIN 3apsiji, HO Pa3HyI0 Maccy

C) aroMBbl ¢ pa3HBIM 3apsA0M SIpa, HO C OMHAKOBOM Maccou

D) pa3HOBUAHOCTH aTOMOB OJTHOTO U TOTO K€ 3JIEMEHTA, UMEIOIIYIO0 Pa3HOE
YHUCJIO0 JIEKTPOHOB

8. TpuTuii - 3T0 U3OTOII:

A) TuTana

B) Bomopona

C) xnopa

D) renus

9. DAeKTpOHBI aTOMHOW OOOJIOYKH HAXOSATCS HAa HEKOTOPOM PACCTOSHUU
OT sipa aToMa, HO HE MPUTATHUBAIOTCA K TOJOXKHUTEIHHO 3apsSHKEHHOMY SpY,
MOTOMY YTO:

A) BIIEKTPOHBI B ATOME MOCTOSTHHO JIBUXKYTCSI BOKPYT sipa

B) anekTpoHbl B aTOMe HE UMEIOT OTPULIATENILHOTO 3apsiaa

C) BeKTpOHBI CUIIBHO YJIAJIEHBI OT sI/Ipa

D) 3apsig siapa MeHblIe, 4eM 3apsiji JEKTPOHOB

10. Ywuciio 31eKTpOHOB Ha BHENTHEM SHEPTETHUECKOM YPOBHE DIIEKTPOHHOM
000JI0YKH aToMa JJIsl XUMUYECKUX 3JIEMEHTOB [NIABHBIX MOATPYI PABHO:

A) HOMEpY psna B Tabnuie MenaeneeBa

B) Homepy nepuoza B Tabnuiie Menaeneena

C) oTHOCUTETHFHON aTOMHOM Macce XMMUYECKOTO AJIEMEHTa

D) Homepy rpyriribl

11. MakcuMasibHOE YHCIIO ANEKTPOHOB Ha BTOPOM HEPTETUUECKOM YPOBHE
B aTOME:

A) nBa

B) Bocemb
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C) uetbIpe
D) onun

12. Beibepute BepHOE YTBEPKICHHE:

A) 4eM MeHbIIE 3arac YHEPTUM IEKTPOHA, TEM MEHBIIIE M0 pa3MepaM €ro
opOuTab

B) yem Ooublie 3anac 3HEpruu 3JIEKTPOHA, TEM MEHBIIE 10 pa3MEPAM €ro
opOuTaIh

C) pa3mepsl opOuTaliel AMEKTPOHOB CBSI3aHbI C KOJIMYECTBOM 3JIEKTPOHOB
Ha JaHHOW opOUTaIH

D) pazmep opOuTany HEe 3aBUCHUT OT SHEPTUU IEKTPOHA

13. BeiGepute nBa 31eMeHTa, CBOMCTBA KOTOPBIX OYIyT MOBTOPSITCS, €CIH
KOH(UTypaIuy X BHEIIHUX SHEPTETUYECKUX YPOBHEH:

A) 2s? u 3s23p°

B) 2522p® u 3s23p°

C) 2s% n 2522p°

D) 1s? u 1s!

14. BeibepuTe XUMUYECKUH 3JIEMEHT, KOTOPbII OTIUYAETCA OT OCTAJIbHBIX
10 XMMUYECKUM CBOWMCTBAM (aKTUBHOCTH):

A) No5

B) 18

C) Ne2

D) Nel0

15. Artom »sreMeHTa UMEET DJJICKTPOHHYIO KOH(PUTYpaIMiO0 BHEIIHETO
SHEpreTuuecKoro yposHs 3st. Jlns Hero Hanbosee XapaKTepHOE CBOWCTBO:

A) oTnaBaTh M NPUHUMATH JIEKTPOHBI

B) npunumars 31eKTpOHbI

C) He UBMEHATH CTENEHb OKUCJICHUSI B XUMHUECKUX PEAKITUIX

D) otnaBarh 37€KTPOHbI

16. Ykaxxute HeBepHOE YTBEPKICHUE:

A) B mpeaenax OOHOM W TOM € rpynnbl (B IJIJABHOW MOATPYIIIE)
YMEHBIIIAETCS paanyC aroMa

B) B mnpenenax omHOM M TOM ke Tpymnmnbl (B DNIABHOW MOATPYIIE)
YBEIIMYUBAIOTCSA 3apsibl ATOMHBIX sJI€P

C) B mpenenax OJHOM M TOW >K€ Tpynmbl (B DIABHOW MOATPYIIE)

© DIBOY BO «Yenl'Y»




Muno6pnayku Poccun
denepanbHOE rocy1apcTBEHHOE OIODKETHOE
@y 00pa3oBaTesIbHOE YUPEXKACHUE BBICIIETO 00pa30BaHUs
«YensOunckuit rocynapcrsenslii yausepcurer» (PI'BOY BO «Uenl'Yy)
Komnemk Yenl'Y

DOH/T OLICHOYHBIX CPEICTB JUCLIUILIHHBI

B1.07 Xumus
Cnemnansnocts 09.02.07 MH(opMannoHHEIE CHCTEMEI M IPOrPaMMHPOBAHHE
Bepcus noxymenta - 1 cTp. 25 u3 47 ‘ [lepBsIii 3x3eMILIP | KOITHA Ne

YBEIMYHUBAIOTCSI METAJUIMYECKHE CBOMCTBA 2JIEMEHTA

D) B npenenax oqHOM W TOM K€ IpyIIbl (B IaBHOW MOJArPYIINIE) PacTeT
YHCJI0 DHEPTETUUECKUX YPOBHEH B aTOMe

17. Kax Ha3pIBalOTCS PAIMOAKTUBHBIC JIy4d, KOTOphIE HE HECYT
AIIEKTPUIECKOTO 3apsia:

A) 6erra-nyuu

B) xucnopoanslii ras

C) ramma-nyuu

D) ansda-myun

18. Ha ogHOM p-TIOIypOBHE HE MOXKET HaXOIUTHCA:

A) 1 anexTpoH

B) 6 anexTpoHOB

C) 8 anexTpoHOB

D) 2 snektpoHa

19. DneMeHT ¢ OPSAAKOBBIM HOMEPOM 15, nmeer:

A) IATh BHENIHKMX 3IEKTPOHOB B KoH(uUrypauuu 3s33p?

B) mATh BHEIIHUX 3JIEKTPOHOB B KoH(uryparuu 3s°3p°

C) nATh BHEIIHUX 3JIEKTPOHOB B KoH(Urypauu 3s23p*

D) naTh BHEMHUX DIEKTPOHOB B KoH(uryparuu 3s'3p?

20. Kakyio MUHMMaJbHYI0 ¥ MAaKCUMAaJlbHYIO BAJICHTHOCTh UMEET Cepa B
XUMUYECKUX COCTMHEHUSX

A)Ilu VI

B) IV u VI

O llulVv

D) Iull

Tema 1.3. CTpoeHue BemecTBa.

Yemmuwiii onpoc.

1. OxapakrepusyiTe MOHSTUE «HUOHHAs CBs3bY». KakoB MeXaHH3M €ro
obpazoBanus?

2. OxapaktepusyiTe TOHSTHS «KAaTHOHBI» M «aHUOHBD». Kakue rpymnmb
KaTHOHOB M aHMOHOB BHI 3HaeTe?

3. Kakumu Qu3nyeckuMu CBOMCTBAMHM XapaKTEPHU3YIOTCS BEIIECTBA C
MOHHBIMH KPUCTALTHYSCKHUMH PelIeTKaMu?
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4. Kakyto XMMUYECKYIO CBSI3b Ha3bIBAIOT KOBajeHTHON? Kakue mpusHaku
YUUTBIBAIOT MPH KJIacCU(PUKAIIMKM KOBAJIEHTHBIX CBSI3eN?

5. KakoBbl MexaHn3MbI 00pa30BaHusl KOBaJIEHTHOU CBS3H?

6. Kakumu 0coOEHHOCTAMHU XapaKTEPU3yEeTCsl CTPOCHIE aTOMOB METAJIJIOB?

7. Oxapakrepu3yiTe MOHATUE «METaJUIMYecKas CBs3b». UTo cOnmKaer 3Ty
CBSA3b C MOHHOM M KOBAJIEHTHOM CBA3SIMM?

8. Urto npencrapisieT coO0 MeTalinyeckas KpucTauinyeckas pemierka’?

9. Yto Takoe cmechb? Kakue THIBI cMeceil pa3iuyaroT MO arperarTHoMy
COCTOSIHUIO O00pa3yronux ux BemecTB? Kakue TuIbI cMmecel pasinyaroT I10
MPU3HAKY OJTHOPOAHOCTH?

10. Oxapakrepu3syiiTe MOHATHE «IUCIHEpCHas cuctemMa». YeMm nucnepcHas
CUCTEMA OTJIMYAETCS OT OCTAIBHBIX CMECEn?

11. Kakue cucteMbl Ha3bIBalOT rpyboaucnepcHsiIMU? Ha kakue rpynimsl
onu nenstcsa? Kakoi mpu3Hak JIeKUT B OCHOBE TaKoW Kiaccudukanuu?

12. JlaliTe onpeseneHne MOHATUS «3JIEKTPOOTPULIATEIIBHOCTD.

Tema 1.4. Bona. PacTBopbl. DiIeKTPOJIMTHYECKAS JUCCOUATAS

Ilucomennas paboma

1. 3anumure aucconmanuto ciaenyrommx BemecTtB. AlI(NOz)s; Ba(OH):;
CaCly; NasPOg; PbCOs; HNO:s.

2. 3auIIKNTe MOJHBIE U COKPAICHHBIC YPABHEHUS XUMUUYCCKHUX PEaKIIHH.
1. KOH + HCI = KCI + H20

2. KoS + CuSO4 = CuS + KySOq4

3. BaCl, + 2KNO3z =Ba(NO3). + 2KClI

3. CocraBbTe ypaBHEHHUS PEAKIHMH B MOJIEKYISIPHOM, ITOJHOM HOHHOM H
COKpAIEHHOM HOHHOM BHJIE€ MEKIY CIEAYIOMIMMHU BEIECTBAMHE:

1. NaOH + HCI =

2. KoS + MgS04 =

3. MgCl2 + NaNOs =

4. HgO + HxSO4 =

5. Pb(NOs3)2 + Ba(OH). =

6. CaCly + NasPO4 =
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7. MgCOs + HNOs =
8. NaxSO3 + KNO3 =
9. Na;O+ H3PO4 =
10. Fe2O3 + HNO3 =
4. Hanumwre MOJEKYISIpHbIE W HMOHHBIC ypaBHEHHUS PEaKIUH MEXIY
pacTBOpaAMH:
. CEpHOM KHCJIOTHI M XJIopHuaa 6apust
. TUAPOKcHIa Kainus U GochOpHON KUCTOTHI
. KapOoHaTa HaTPHs U HUTpaTa CBUHIIA
. COJITHOM KHCIIOTBI M HETpaTa cepedpa
. xsiopuaa 6apus u cynbgara menu (II)
. THIPOKCHUAA KAJIBITUSA U a30THON KHCIIOTHI
. THIPOKCHUAA KaJIHs ¥ CEPHUCTON KHUCIOTHI
. OpoMH1a aMMOHUS Y THAPOKCHIA HATPUS
. HUTpaTa aJlOMUHUS U TUIPOKCUAA KaTus

O© 00 NO O b WD B

10. kapOoHara HaTpusi U A30THOU KUCIIOTHI

Tema 1.5. Kuaccupukanus HEOPraHUYeCKMX COCIMHEHUH M HX
CBONCTBA

Tecmuposanue.

1. OT nuTHA K PpaHIMIO Y aTOMOB HIEJIOYHBIX METAJIIOB:

A. BO3pacTaeT 4Mciio BAJICHTHBIX 3JIEKTPOHOB

B. Bo3pacraer unciio 3HEPreTUUeCcKux ypoBHEN

C. BO3pacTaeT 3MeKTPOOTPUIIATENHHOCTD

D. ymenpaercs paanyc

2. bomee cuibHBIC BOCCTAaHOBHUTEIBHEIC CBOWMCTBA, YE€M AaJFOMUHUM,
MPOSIBIISIET:

A.B

B. Mg

C.C

D. Si

3. C consiHOM KHCIIOTOM ObICTpee BcexX OyIeT B3auMOCCTBOBATh:

A. xene3o

B. amomunuit
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C. marawmii
D. narpuit

4. AJIIOMUHHI MOKET B3aUMOJEHCTBOBATh CO BCEMU BEILIECTBAMU I'PYIIIIbI:

A. Cl2, NaOH, HCI

B. Zn, KOH, H2SO4

C. HCI, S, Mg

D. Fe20s3, K, K20

5. Kakum criocoOom Helnb3sl yCTPAHUTh BPEMEHHYIO JKECTKOCTh BOIbI?

A. noGaBneHnEM TUTHEBON COJTBI

B. xunsiuenuem

C. no6aBneHuemM U3BECTKOBOTO MOJIOKA

D. noGaBneHrneM KaJIbLIMHUPOBAHHOM COZbI

6. B psany Na,O — MgO — AlO3 npoucxoauT W3MEHEHHUE CBOMCTB
OKCHUJIOB:

A. OT OCHOBHBIX K KUCJIOTHBIM

B. OT 0OCHOBHBIX K HECOJICOOPA3yIOIIUM

C. oT OCHOBHBIX K aM(pOTEPHBIM

D. ot amdoTepHBIX K OCHOBHBIM

7. Ilpu B3auMoOAEeHCTBUM HATpUs C BOAOW oOpasyeTcsi TUAPOKCU]l HATpUs

8. Ilpu cropanuu >xene3a Ha BO3AyXe oOpa3yeTcsi CMEUIaHHBIM OKCHI —
KeJe3Has
9. [Iporecc pa3pyiieHrs MeTalia moj JeHCTBUEM (PaKTOPOB OKPY KaroIien

Cpellbl Ha3bIBACTCSA
10. B cocraB KOCTHOU TKaHU BXOJAT COJIM METAJLIa

Tema 1.6. Xumuueckue peakumu

Yemmuwiii onpoc.

1. Okcuppl: onpeneneHue, KiaccuuKalys Mo pa3aTudHbIM IPU3HAKAM.

2. OcHOBHblE, aM(OTEpHbIE U KHUCIOTHBIE OKCHIBL. 3aBUCHMOCTH
XapakTepa OKCHa OT CTEIeHH OKUCIEHHs 00pa3yIolIero ero Metaia.

3. [lomyueHue OKCUIOB.

4. XUMHYECKUE CBOMCTBA OKCUIOB.

5. Kucnotsl: onpenenenue, kiacCU(pUKaLus M0 pa3IMdHbIM TPU3HAKAM.
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6. XuMHYECKHE CBOMCTBAa KHCJIOT B CBETE TEOPHH IJICKTPOIUTHUCCKOU
JTUCCOLMALINH.

7. OcoOEHHOCTH B3aMMOJIEUCTBUSI KOHUEHTPUPOBAHHON CEPHOM U a30THOMU
KHUCJIOT C METAJLJIAMH.

8. OcHoBaHus: onpeeneHue, Kiaccupukarusi.

9. OcHOBHBIE CIOCOOBI MOTYYEHUSI OCHOBAaHUH.

10. Xumuueckue  CBOWCTBA  OCHOBaHMW B  CBET€  TEOpUU
AIIEKTPOJIUTUYECKON TUCCOLUALNY.

11. Pa3nokeHue HEpaCTBOPUMBIX B BOJE OCHOBAHHUI.

12. Conu xak snexTponauthl. Colu cpeHue, KUCIbie, OCHOBHBIC, TBOMHBIC.

13. CnocoObI MOTy4YeHUs COJICH.

14. XumMmuueckre CBOMCTBA COJied B CBETE€ TEOPUM DIICKTPOIUTUUYECKOU
JTUCCOLIMALINH.

15. T'maponus coneii.

Tema 1.7. MeTa/lsibl 1 HEMETAJLIIbI

llucomennas paboma

1. Ucrionb3ysi METON DJIEKTPOHHOTO OanaHca, COCTaBbTE ypaBHEHUE
peaknuu

Na + HCl — NaCl + H,.

OmnpenenuTe OKUCIUTETb U BOCCTAHOBUTEIIb.

2. Ucnionp3yss MeToa dJEKTPOHHOro OajaHca, COCTaBbTE YpaBHEHUE
peaknuu

AI + HCl — A1C13 + Hg.

OnpenenuTe OKUCIUTETh K BOCCTAHOBHUTEITb.

3. Ucnonb3yss MeToa dJeKTpOHHOro OajaHca, COCTaBbTE YpaBHEHUE
peakuuu

HZS + HgSOg — S+ Hzo

OmnpenenuTe OKUCIUTETh U BOCCTAHOBHUTEIT.

4. Ucions3yss MeTOA dJEKTPOHHOro OajaHca, COCTaBbTE YpaBHEHHUE
peakuu

HIl + H,SO4 — I, + H,S + H,0.

OmnpenenuTe OKUCIUTETh U BOCCTAHOBHUTEII.

5. Ucmionp3yss MeTom SIEKTPOHHOTO OajaHca, COCTAaBbTE YpaBHEHUE
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peaxIuu

P+ HNO3 — NO2 + P205 + H20.

OnpenenuTe OKUCINUTENb U BOCCTAHOBHUTEIIb.

6. Ucnonb3yss MeToa BJEKTPOHHOro OajaHca, COCTaBbTE YpaBHEHUE
peakuuu

Zn + CuSO4 — ZnSO4 + Cu.

OnpenenuTe OKUCINTENb U BOCCTAHOBUTEIID.

7. Ucnionbs3yss MeToa 3JEKTPOHHOro OajaHCca, COCTaBbTE YpaBHEHHUE
peakuuu

C + HNO; — CO, + NO + H,0.

OmnpenenuTe OKUCIUTETb U BOCCTAHOBUTEIIb.

8. Ucnonb3yss MeToa dJIEKTPOHHOro OajaHca, COCTaBbTE YpaBHEHHUE
peaxIuu

KMnO, + KBr + H,SO, — MnSO, + Br, + K,SO, + H,0.

Onpenenure OKUCIUTETb U BOCCTAHOBUTEIIb.

9. Ucnonb3yss MeToa BJEKTPOHHOro OajaHCca, COCTaBbTE YpaBHEHUE
peakuuu

Kl + KMnO,4 + H,SO, — MnSO, + |, + K;SO, + H20.

Onpenenure OKUCINUTENb U BOCCTAHOBHUTEII.

10. Hcnonw3yss MeToJ 3JIE€KTPOHHOro OajaHCa, COCTaBbTE YypaBHEHHE
pEeaKlnu:

K2Cr207+ HI + H2SO4 — 12 + Cr2(S04)3 + K2S04 + H20.

OmnpenenuTe OKUCIUTENb U BOCCTAHOBUTEITb.

11. HanummuTe ypaBHEHHS peakiui, MPOTEKAIOIINX Ha KaToJle W aHOJE, a
TaKkke o0lllee ypaBHEHHE 3JIEKTPOJIM3a paciiaBa OpoMuaa Kajius Ha MHEPTHBIX
AIIEKTPOAAX.

12. Hanmmvte ypaBHEHUS PEaKIHi, MPOTEKAIONUX HAa aHOJE W KaToje, a
TaKkke o0lIee ypaBHEHHUE AIEKTPOJIM3a paciuiaBa Cylb(puaa HaTpHsl HA HHEPTHBIX
AIIEKTPOIAX.

13. Hanumure ypaBHEHHUS peakiuii, MPOTEKAIOIIUX HA KaTOJe U aHOoJE, a
TaKkke o0lllee ypaBHEHHE AJIEKTPOJM3a paciulaBa XJopujaa Oapus Ha MHEPTHBIX
AIIEKTPOJIAX.

14. Hanummre ypaBHEHUs peakUui, IPOTEKAIOIINX Ha KaTojle W aHoje, a
Takke o0Ilee ypaBHEHHE 3JIEKTPOJIM3a BOAHOTIO pacTBOpa XJIOpPHAA Kajaus Ha
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MHEPTHBIX 3JEKTPOIAX.

15. Hanuiure ypaBHEHUsI peakUuid, MPOTEKAOIIMX HA KAaTOIE W aHOJE, a
TaKke OoO0Iee ypaBHEHHUE AJIEKTPOJIM3a BOJHOTO PAcTBOpa HUTpaTa HATpPHUS Ha
HMHEPTHBIX JIEKTPOIAX.

3.1.2.2. KoHTPOJIbHO-U3MepHUTEIbHbIC MATEPHAJIBI 10 TEMaM paszjieJsia 2
«Opranuyeckass XuMHusD»

B pamMkax wu3ydeHHs JUCHUIUIMHBI “XuMUS’ Uil OLEHKH 3HAHUU
TEOPETUYECKOIO0 Marepualia Mo TeMaM IPEAyCMOTPEHbI TAKUE BUJIBI KOHTPOJIIA
KaK: YCTHBIM ONpOC, MUCbMEHHas padbora, TectupoBanue. [IpumMepsl 3amanuii mo
TeMaM MPUBEICHBI HUXKE.

Tema 2.1. OCHOBHbIE NOHSATHSI OPraHUYECKOW XMMHUH H TeOpus
CTPOEHHSI OPraHUYECKUX COCTUHECHUI

Yemuwiii onpoc.

1. IIpenmer oprannveckoid XxuMuH. CpaBHEHHUE OPTaHMYECKUX BELIECTB C
HEOPTraHUYECKUMH.

2. [IpyumHBI MHOTOOOpA3Hsi OPTaHUIECKUX COSTUHEHUH.

3. Teopust crpoenus opranmyeckux coeauHenuii A.M. Bytneposa.
OCHOBHBIE MOJOKEHUSI TEOPUUA XMUMHUYECKOTO CTPOECHUS. M30Mepurs 1 H30MEPBL.

4. Knaccudukanuys OpraHMYeCKHX BEIIECTB MO CTPOCHHUIO YIIIEPOAHOTO
CKeJIeTa U HAJIMYMIO (QYHKIIMOHAIBHBIX TPyII. ['OMOJIIOTH U TOMOJOTHSL.

Tema 2.2. YriieBogopoasl 4 X NPUPOIAHbIE HCTOYHUKH

Ilucvmennas paboma

1. CocraBbTe CTpPYKTYpHBbIE (OPMYIBI BCEX H30MEPOB, OTBEYAIOLIUX
dopmyne CgHio 1 conepkamux 6eH3onpH0E Koibio. HazoBuTe Bce BemecTna.

2. Hanmmmmre ypaBHEHUS peaKInii:

a) HUTPOBaHUs OCH30I1a;

0) ropeHust 6eH30J1a B KHUCIOPOJIE;

B) NIOJy4eHHsI OEH301a U3 HUKIIOTeKCaHa.

VYKaxxuTe yclioBUsI IPOTEKaHUsl PEaKIuii a) U B).

3. Hanumwure ypaBHEHHs peakiuil, TPU TMOMOIIU KOTOPBIX MOXKHO
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OCYILECTBUTH CIEAYIOIINE TPEBPAILICHMS:

XJIOPATAH <«— 3TEH «— aleTHJIeH — 0eH30J1 — XJIOPOEH301I.

VYKaxxuTe ycIoBUS UX MPOTEKAHUS.

4. ITpu HUTpOBaHUH OEH30Ja Maccoil 78 I MONMYYHUIH HUTPOOEH30JI Maccon
105 1. KakoBa maccoBas J10Jis1 BbIX0/1a HUTpOOEeH3071a?

Tema 2.3. Kuciaopoaconepskamue opraHnyeckue coelMHeHus

Tecmuposanue.

1. ITpu 6poMupoBanuu deHona n30bITKOM OpomMa oOpasyercs:

a) 2-6pomdenon; 6) 2,3-mubpomdbenon; B) 2,5-mubpomdenon; r) 2,4,6-
TpuOpoMpeHo.

2. Tun peaxiuu C2HsOH = CoHa + H20:

a) 3aMelleHue; 0) THpUPOBaHUE; B) JIETUpaTallus; I') IPUCOCIUHEHUE.

3. [Ipu okucnenuu npononoia-1 okcuaom meau (I1) o6pasyercs:

a) MpoIllaHaib; 0) dTaHaNIb; B) MypaBbUHAS KHCJIOTA; I') YKCYCHAs! KUCJIOTA.

4. Ilpu HarpeBaHUU COUPTA B MPUCYTCTBUH KOHUEHTPUPOBAHHOW CEPHOI
KHCIIOTHI TpH Temmneparype Huxe 1400° C nomyyaror:

a) aJIKOroJIsTa; 0) mpocTbie 3QUpHI;

B) aJIbJICTU/IbI; ') KapOOHOBBIE KUCIIOTHI.

5. DTuUnaT HaTpus MOJIy4aeTcsl IpHU B3aUMOJICHCTBUMU:

a) CH3OH + Na; 0) CH3OH + NaOH (p-p);
B) CoHsOH + Na; r) C2HsOH + NaOH (p-p).

6. DTaHOJ MOXET pearupoars C:

a) HaTPUEM U KHUCIIOPOJOM;

0) xnopunom meau (I1) u oxkcugom meau (11);

B) YKCYCHOM KHUCIIOTOM U METAHOM,;

I') STUJICHOM U OCH30JI0M.

7. Bogopoanas cBs3b 00pa3yeTcsi MeX1y MOJICKYJIaMHU:

a) AIKaHOB; 0) aJIKEHOB; B) aJKWUHOB; T) CIIUPTOB.

8. ®ynknuoHanpHyto rpynmy — OH cogepskat MoneKyb:

a) TUATUIIOBOTO Adupa u OeH3014a; 0) dbeHONa U anleTUIICHA;
B) IIponaHoa u eHona; ') 3TaHOJIa U STUJICHA.
9. B mpOMBIIUIEHHOCTH 3TAHOJ MOIYYalOT B PE3yIbTaTe PEAKIIMA MEKTY:

a) C2HsCl + H20; 6) CoHa + H20; B) CoH2 + H20; 1) CH3COOC:Hs + H20.
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10. I'oM010TOM ATHIIOBOTO CIIUPTA SBIISECTCS:
a) NpOIAHOI; 0) mpommuIieH; B) OTWIEH; T) OEH30I.

Tema 2.4. A3oTconep:kaimue oprannyeckue coeqnenus. [lloaumepsl.

Yemmuwiii onpoc.

1. Amunsbl. [lepBuuHbie, BTOPUYHbBIC, TPETUYHBIE aMUHBI. Audaruueckue
aMuHbl. OCHOBHBIE CBOCTBA aMHHOB.

2. Apomarvueckue aMHHBL. AHWIMH, KaK OPraHMYECKOE OCHOBaHHE.
[Tony4yenue anuinHa U3 HUTpoOeH3omna. [IpumeHenue aHwIMHa.

3. AMHHOKHCJIOTHI Kak aMmdoTrepHbie OM(yHKIIMOHATBHBIE OPraHUYECKUC
coeMHEeHUA. XMMHYECKUE CBOMCTBA U MIPUMEHEHUE AMUHOKHUCIIOT.

4. benku. IlepBuuHasi, BTOpUYHAs, TPETHUYHAS CTPYKTyphl OEIKOB.
XuMUYecKue CBOWCTBA OCJIKOB: JeHaTypallus, TUIPOJIU3, I[BETHBIC PEaKIUU.
buonorudeckue pyHKIMM OEIKOB.

5. Tlomumepnr. Ilnactmaccel. IlomyueHne TOJMMEpPOB  peakIUeH
MOJIMMEPU3ALIUU U MTOJIMKOHICHCALIUH.

6. TepMoTUTACTHYHBIE ¥ TEPMOPEAKTUBHEIE TNIACTMACCHI.

7. Bonokna, nx knaccudukarus. [Tomydenre BOJOKOH.

Kpurepuu onieHuBaHUsI KOHTPOJbHO-U3MEPUTEIbHBIX MATEPHAJIOB
no pasgeaam 1 u 2

Kpumepuu oyenusanus ycmuozo omeema:

O1eHKa «OTIIMYHOY:

* OTBET MOJHBIM U NMPABUJIbHBIN HA OCHOBAaHWH U3YYEHHBIX TEOPHU;

* Marepuaj U3J0KEH B OMPEIACICHHON JIOTMYECKOW MOCIIEI0BATEIIbHOCTH,
JIUTEPATYPHBIM S3BIKOM;

® OTBET CAMOCTOSITCIIbHBIMN.

OlneHKa «XOpOIIO»:

* OTBET IOJIHBIM U NPABUJIbHBIN HA OCHOBAaHWH U3YYEHHBIX TEOPUN;

* MaTepuan U3JI0KEH B OMNPEICIECHHON JIOTUYECKOW IMOCIEA0BATEILHOCTH,
IpU 3TOM JOMYILIEHbl JBE-TPU HECYIIECTBEHHbIC OLIMOKH, UCIPABIEHHBIE IO
TpeOOBAHMIO TIPETIOAABATEIIS.

OueHka «yI0BJIETBOPUTEIBLHON:
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® OTBECT HOJIHI)IfI, HO IIpH 3TOM AOIIYIICHA CYIICCTBCHHASA OIINOKa WU

OTBET HEIIOJIHBIM, HECBSI3HBI.

OreHKa «HEYIOBICTBOPUTEIHHON:

. pu OTBETE 0OHAPYKEHO HETIOHMMAHHUE OOYYArOITUMUCS OCHOBHOTO
CONIEp)KaHMsI Y4eOHOro Marepuana WIA JONMYIICHBl CYIIECTBCHHBIC OITHOKH,
KOTOpBIE OOyYaromuics HE MOXKET WCIPaBUTh IPH HABOIAIIMX BOMPOCAX
npenogaBaTe’is.

Kpumepuu oyenusanus nucomennvix pabom:

O1eHKa «OTIMYHOY» CTABUTCS, €CIIU CTYICHT:

* Brmmonnser paboty 6e3 omubOK U /uian/ AomyckaeT He 0ojee OIHOTO
HEI0YCTA.

e CoOmogaer KyabTypy NHCBMEHHOM peuu; mpaBuiia oQOpMIIEHUS
MUCBMEHHBIX PadoT.

OneHka «XOpOoII0» CTaBUTCS, €CIIU CTY/ICHT:

* BolnonHseT NMUCbMEHHYIO0 pa0dOTy MOJHOCTHIO, HO JOIYCKaeT B HEW He
Oonee onHOM He rpyOON OMIMOKKM M OJHOTO HeAodeTa W /uian/ He Oonee ABYX
HEJ0YETOB.

e CoOmomaer KyJabTypy HHUCBMEHHOM peuu, mpaBuia o0QOopMIIEHUS
MUCHMEHHBIX padoT, HO JAOIMyCKAaeT He OOJIbIINE TOMAPKHU MPU BEACHUH 3aIlHCEH.

OneHka «yl10BIETBOPUTEIBHO» CTABUTCS, €CIIH CTYJEHT:

* [IpaBUJIBHO BBHITIOJIHSAET HE MEHEE MOJIOBUHBI pa0OTHI.

* JlommyckaeT He OoJiee IByX TpyOBIX OIIMOOK, MIIK He 0oJiee OHOM rpy0oH,
OJTHOM He rpy0oil OMMOKM M OIHOTO HEMOUETa, UM HE Oosee TPEX He IpyObIx
OMMOOK, UM OJHOW He TPyOOl OMMOKHM M TPEX HEOUETOB, WIIH MIPU OTCYTCTBUU
OIMOO0K, HO MPU HAIMYHUH MATH HETOUCTOB.

e JlommyckaeT HE3HAYUTEIHHOE HECOONIIOCHHE OCHOBHBIX HOPM KYJIBTYpHI
NUCHbMEHHON PEUH, MPaBmII OPOPMIICHUS TUCHMEHHBIX PadoT.

Or1ieHKa «HEYIOBIETBOPUTEIHLHOY» CTABUTCS, €CITU CTYJCHT:

* [IpaBUIbHO BBIMOIHIET MEHEE MOJIOBUHBI MMCbMEHHOMN paOOTHI.

e JlomyckaeT 4uciao OMMOOK M HEJOYETOB, MPEBOCXOAAIIEE HOPMY, NMPHU
KOTOPOI MOKET OBITh BBICTaBIICHA OlleHKa "3".

e JlomyckaeT 3HAYUTEIBbHOE HECOOIIOIEHUE OCHOBHBIX HOPM KYJBTYpBI
MUCHMEHHOW peuH, MpaBui 0(OPMIICHHS MUCbMEHHBIX PaloT.
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Kpumepuu oyenusanus mecmoswix pabom:

O1eHKa «OTIMYHO» - MPU OTCYTCTBHM OIIMOOK, MM MPOIEHT OMIMOOK HE
oonee 10 %;

OneHka «XOpoIIo» - BEPHO BBINOJIHEHO HE MeHee 75% 3aaHuii;

OueHka «yoOBJIETBOPUTENBHO» - BEPHO BBINOJHEHO HE MeHee 50%
3aJaHul;

OueHka «HEYIOBIETBOPUTEIBHO» - BEPHO BBINOJHEHO MeHee 50%
3aJlaHuil.

3.1.2.3. IIpakTueckue u 1adopaTtopHbie padoThl.

B pamkax wu3ydeHHs] AUCHUIUIUHBI «XHUMHS» CTYACHTHI BBITOJHSIOT
NpakTHYeCKUe U JlabopaTopHble palOTHI, pellas pPa3HOypPOBHEBBIC 3aJayd U
3aJlaHdsd, PENpPOAYKTHUBHOTO  YpPOBHS, TMO3BOJSIONIME  OLICHUTh  3HAHUE
TEOPETUYECKOTO MaTepuajga U YMEHUE MPABUIBLHO HUCIIOJIB30BaTh CIIEIIUATbHbIE
TEPMUHBI W TIOHSTHS, YMEHUE aHAIW3UpPOBaTh, 0000ImaTh (aKTUUECKUN U
TEOPETUUECKUI Marepral ¢ GOpMyTUPOBAHIEM KOHKPETHBIX BHIBOIOB.

[To BBIMOJIHEHHBIM 3aJJaHUSIM CTYACHTBI COCTABJISIOT MUChbMEHHbBIE PAOOTHI
(oTueThl), wu3Naras B HHUX aHAJIU3 BBHINOJHEHUS paboTel. OTBewaroT Ha
KOHTPOJIbHBIE BOIIPOCHI.

TemaTuka 1a00paTOpHBIX Pad0OT M UX COEPKAHUE

1. Peakuun, XapakTepHble JJIsl PACTBOPOB KHCJIOT (COJISTHOM WJIM CEPHOM),
pacTBOpOB 1ienouel (ruApOKCHA0B HaTpusl wiK kanus). [lonyuenne u cBoiicTBa
HEpPaCTBOPUMOIO OCHOBaHUA (Hampumep, mius ruapokcuna meau(ll)). Peakuuu,
XapaKTepHbIE JJIS pacTBOPOB coiyied (Hampumep, ais xjaopuga meau (1)), mns
OCHOBHBIX OKCHOB (HampuMep, JIJIsi OKCH/Aa KaJIbIIHs), 1JI1 KUCIOTHBIX OKCHIOB
(Hampumep, I YITIEKUCIIOTO rasa).

2. 3aBHCHUMOCTh CKOPOCTH B3aUMOJCHCTBUS COJSIHOM KHUCIOTHI C
METaJJIaMH OT MX MPUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJCUCTBHUS LIMHKA C
COJITHOM  KHCJIOTOM OT €€  KOHIIEHTpalMH. 3aBUCUMOCTh  CKOPOCTH
B3aumozeicTBus okcuaa meau(Il) ¢ cepHoi KUCIOTOM OT TeMIeparyphl.

3. CsotictBa »>THiioBOoro crnmpra. CBolicTBa ¢opMmanbpaeruna. CBoiicTBa
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muuepuHa. CBoiicTBa YKCycHOW KucCiOThl. CBoicTtBa xuUpoB. CpaBHEHHE
CBOMCTB PAacTBOPOB MbIJIa M CTUPAJIHHOTO Tmopoinka. CBOWCTBA TJIIOKO3HI.
CaoiicTBa KpaxMmara.

4. CpoiictBa OenkoB. O3HaKOMIIEHHE C 00pa3liaMH IJIacCTMACC, BOJIOKOH U
Kay4JyKOB.

TemaTnka npakTHYecKNX padoT M UX COJAEPKAHUE

1. PacuerHple 3ajaul Ha HAXOXKJICHHME OTHOCHUTEIBHON MOJEKYJISIPHOU
MAaCChl, OINPENEIIEHUE MAacCCOBOW JIOJM XHUMHYECKHUX OJJIEMEHTOB B CIIOXKHOM
BEILICCTBE.

2. Brruucienune MoJSIpHOM MacChl BEMIECTB MO XUMUYECKUM (OpMYyJIaM.
PacdeTsl ¢ WCHONB30BAHMEM TMOHSITUNA «KOJIMYECTBO BELIECTBA», «MOJISIpHAs
Macca», «MOJISIPHBIM 00bEM Ta30B», KIIOCTOSTHHAsT ABOTaIpoy.

3. Pemenue 3amau mo temam «MoHHasi XxuMuueckas CBsA3b», «KoBaneHTHas
XUMHUYECKas CBS3bY.

4. Pemenue 3amad no teMaM «Meraminueckas CBA3b», «ATrperaTrHble
COCTOSIHHS BEIIECTB U BOAOPOAHAS CBS3bY.

5. Pacuer maccoBoii m 00BEMHOU MOJIel KOMIIOHEHTOB CMECH BEIIECTB.
Briuncnenne MaccoBoil JOJNM BEIIECTBA B PACTBOPE IO M3BECTHOM Macce
PacCTBOPEHHOIO BEHIECTBA U MACCE PACTBOPUTEIIS.

6. BerumcieHue Macchl, pPacTBOPSEMOro BEIIECTBA M PACTBOPHUTEINS,
HEOOXOAUMBIX JIJIsl TIPUTOTOBIICHHS OTPEEICHHON MacChl pacTBOpa C U3BECTHOM
MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA.

7. CBoiicTBa KHCJIOT, OCHOBaHMI, OKCHIOB U cojieil. Pemenue
AKCHEPUMEHTAIIBHBIX 33/1a4.

8. Pemenue axcniepruMeHTaNBHBIX 33149 110 TeME « XUMHYECKUE PEaKITHI»

9. OcymecTBieHne TENMOYKH XUMUYECKHX TPEBpPANICHUN METaJIIOB.
[TonydyeHre U CBOMCTBA COENMHEHUN METAIIOB. PelieHne sKkcnepuMeHTaIbHBIX
3a71a4 Ha paclo3HaBAHUE U MOJTYYEHUE BEUIECTB.

10. PemieHue »SKcriepuMEHTaNbHBIX 3amad 1o TeMaMm «lloarpymnma
kucnopona», «lloarpynma aszora u ymiepoma». Ilomydenue, cobupanue u
pacrno3HaBaHUE I'a30B.

11. Pemenue kauyeCTBEHHBIX 3aja4 Mo TeMme «Peaknuu B OpraHHYecKon
XUMHI)
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12. PemeHue OSKCHEPUMEHTAIBHBIX 3a7ad 110 TeMaM «AJIKaHBI,
«AJNKeHbD, «JIMEeHBI U KayudyKu».

13. Pemenure skcriepuMEHTATBHBIX 33/1a9 110 TeEMaM «AJIKHHBDY, K APEHBI.

14. Pemenue s3xcnepyuMeHTaNbHBIX 3a7ad 0 TeMaM «CrnupTeDy, «DeHom,
«ANBOETUABD.

15. Pemenue »skcrnepuMeHTalbHBIX 3amad 1o TemaMm «KapOoHoBbIe
KHUCIIOTBI», «CIIOKHBIC 3PUPBI U KUPBI», « YTIIEBOABD.

16. PemeHue OSKCIEpUMEHTANBHBIX  3aad Ha  WJACHTU(PHUKAIHIIO
OpPraHUYECKUX COCAUHEHUM.

17. Pacrio3HaBaHue mI1acTMacc M BOJIOKOH.

Kpurepuu ouenku:

- OLIGHKa «OTJIMYHO» BBICTABISETCS, €CIHM CTYJASHT BBHIMOIHWI paboTy B
NOJTHOM 00BbeME, TPEIOCTABUII OTYET O MPOoJIeTaHHON padoTe, U Aall MPaBUIIbHbBIE
OTBETHI Ha BCE MOCTABJIECHHBIE KOHTPOJIbHBIE BOIPOCHI;

- OIIEHKA «XOPOIIOY» BBICTABJISETCS, €CIU CTYACHT BBIIOJHWI paboTy HE B
MOJTHOM 00BbeMe, MPENOCTaBU OTYET W Jal OTBETHl HE Ha BCE MOCTaBICHHBIC
KOHTPOJIbHBIC BOITPOCHI;

- OIICHKA «YIOBJIETBOPHUTEIHHO» BBICTABISIETCS, €CIM CTYACHT BBIOJHUI
paboTy He B MOJHOM OOBEMEe, B OTYETE O MPOACTaHHON padoTe JOMyCTHII
HETOYHOCTH WJIM HE PACKPBLI, MOCTABICHHYIO 3aJ]a4y U JaJl OTBET JI0 MOJIOBUHbI
MOCTaBJIEHHBIX BOIIPOCOB;

- OLIEHKA «HEYJOBJIETBOPUTEIILHO» BBICTABIISIETCS, €CIM OOy4aloOlUics He
BBITOJIHUI pa0oTy, HE MPEA0CTAaBUII OTUET O MPOJeIaHHON padoTe.

3.1.2.4. IIpe3enTanus ¢ 00CyKACHUAMHU

B pakax wusyuenuss tembl «MeTamibl M HEMETAJUIBD)y MPETyCMOTpEeHa
pabota Haja Tpe3eHTaMe Mo TeMe “Meramiel”’ ¢ MOCHEAYIONUM €€
o0cCyKJIeHUEM, TTO3BOJISIONIAs OIIECHUTh TBOPUYECKYIO PabOTy 00yJarOIIHXCS.

Jlnst ipoBesieHUs 3aHATUH B TakoM (opMare CTYACHThI CaMOCTOSTEIBLHO
M3Yy4aloT BOMPOCHINIO TEME, COOMPAIOT Marepuall, ¢ UCIoyb30BaHreM MHTepHeT-
peCypcoB, pacCMaTPUBAIOT CUTYaLIUH, MOJICKAIINE 00CYKICHUIO.

Merannsl, ux knaccudukanus. Mx nonoxeHue B NepuoInue€cKol cucteme
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XUMHYECKHUX 2JIEMEHTOB. DU3nUYeCKUe U XUMHMYECKHE CBOMCTBA METAJLJIOB.

Bomnpocsl 1o teme

1. I'me pacnonoxeHbl METaIbl B MEPUOJAMYECKON CHCTEME XMMHYECKUX
anemenToB JI.M.Menneneena?

2. KakoBbl 0COOEHHOCTH CTPOEHHUS aTOMOB METAJIJIOB?

3. B uém paznuume B CTPOCHMM BHEUIHETO IHEPreTUYECKOTO YPOBHS y
METAJUIOB ¥ HEMETAJIJIOB?

4. CKoIpKO Hapy>KHBIX 3JEKTPOHOB MMEKOT aTOMbl METAJUIOB IVIaBHBIX U
MOOOYHBIX MOATPYII?

5. B kakux popMax MOTYT HAXOAUTHCS METaJUIbI B IpUpozae?

6. Kak ycTpoeHna kpucrtamiyeckas peierka MeTaioB?

7. KakoBbl u3nueckue CBONCTBA METAIOB?

8. Kak MOJKHO MOIy4YUTh METAJUIbl U3 UX COCTUHEHUI?

9. Kak BenyT ceOst aTOMbl METAJUIOB B XMMHUYECKHUX PEAKIUAX U ToYeMy?

10. Kakue cBoiicTBa — OKHMCIIMTENICH WM BOCCTAHOBHUTEIICH — IPOSBISIOT
METaJUIbl B XUMUYECKHUX Peakuusx?

11. Pacckaxkute 00 3JIEKTPOXUMHYECKOM psijie HAMPsHDKEHUH METaIOB.

12. Tlepeuncnure peakiyu, B KOTOPbIE MOTYT BCTYIaTh METAJUIHI.

13. KakoBo 3Ha4eHHE METAJIIOB B )KM3HU UeloBeKa?

Kpurepuu ouenku:

- OLIEHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYAEHT BBINOJIHWI paboTy B
IOJJHOM o00beMe, MpeloCTaBuUj, TIPaMOTHO O(GOPMIICHHYIO, TPE3EHTALUIO,
MIPUHUMAJ AKTUBHOE OOCYXXJIEHHWE IO TEME M JaBaJl MPABUIbHBIE OTBETHl Ha
MOCTaBJIEHHBIE BOIPOCHI;

- OLIEHKA «XOPOLIO)» BBICTABJISAETCSA, €CIU CTYACHT BBIIOJIHUI paboOTy HE B
NOJTHOM 00beMe, HE PAaCKpbUl B MPE3EHTALIUU BCIO TEMY, HO aKTUBHO NMPUHUMAI
y4acTue B 00CYXKICHUU;

- OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIU CTYAEHT BBIIOIHUII
paboTy HE B MOJHOM OObEME, B NMpPE3EHTAIMH JOMYCTHJ HETOYHOCTH WM HE
pPacKphUI, IOCTABIEHHYIO 33/1a4y U HE IPUHUMAJI y4acTUs B 00CYXICHUH;

- OLIEHKA «HEYJOBJIETBOPUTEIILHO» BBICTABIISIETCS, €CIM OOyYaroOlUics He
BBINIOJIHWI paboTy, HE MPUHUMAJ YYaCTHUsl B 00CYKICHHH.
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3.1.2.5. UHTeJIeKTyaJIbHAS UTPA

[Ipy n3ydeHun AUCUUIIIMHBI « XMMUS» B paMKax paszaena «Opranudeckas
XUMUSD MPOBOAUTCSI MHTEIUVIEKTyalbHas UTPa «3arajgku XUMUN.

[enb: 0000mIEHHEe 3HAHUN OOYYAIOIIMXCS IO OPraHWYECKOM XHUMUH,
MOBBIIIICHUE 3aMHTEPECOBAHHOCTH K 00Jiee IITyOOKOMY M3YUYEHHUIO MPeIMeTa.

B wuHTennekTyanbHOM uUrpe npuHUMaroT ydacthue 3 koMaHiawl. Ilepen
HayaJioM HUIpbl KOMaHAaM JaceTCs 3aJaHue NPUAyMaTh Ha3BaHHE W BBIOpaTh
kanutaHa. Ha nocke odopmiisieTcsi 3KkpaH COPEBHOBaHUS, Kylda 3aHOCATCS BCE
PE3YNbTATHI IO X0y UTPHI.

1. Buxmopuna

Ha cronax y yuacTHMKOB KOMaH[I jiexxar kapTtouku ¢ oykBamu A, B, C, D.
Benaymmii 3amaer BONpPOCH OAHOBPEMEHHO [JII BCEX KOMaHJA, W Kaxias
MOJIHUMAET KapTOUKY C HY>KHBIM OTBETOM.

1. Kakoe u3 JJaHHBIX XMMHYECKHX BEIIECTB BXOJIUT B c(epy MHTEPECOB
OPTraHUYECKON XUMUU?

A) Mertainisl

B) Hemeramis

C) llenoun

D) Cauptst

2. Kakoii ankan 0003Ha4aeT Ha3BaHUe AUpPEKTOpa (Bakyaprera?
A) CioHis

B) CioHz

C) CioH2o

D) CsHio

3. Kakoe 13 JaHHBIX BEIIECTB SBJISIETCS apOMaTHUECKUM COEAMHEHUEM?
A) Tekcan

B) benson

C) dopmanbaerum

D) Orunen

4. Kakoii yriieBoa conepxutcs B kapTodere?

A) ®opmanun

B) Kpaxman
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C) IIpomnan

D) Caxapo3a

5. Kakyro o6mryio hopMyny UMEIOT alKeHbI?

A) CnHon

B) CnhHan+2

C) CniH2n-6

D) CnH2n-2

6. byruH u OyTagMeH HMEIOT OIWHAKOBOE KOJWUYECTBO yIiepoia W
BOJIOpPO/IA.

A) Jla

B) Her

7. Kakoii W3 CHHPTOB SIBISETCS CHUIBHEHIINM S0M, MOPAKAIOIUM B
MIEPBYIO OYEPEIb 3PUTEIbHBIC HEPBHI?

A) DraHon

B) IIpoman

C) Meranon

D) Bbenson

8. Kakoit 3-x aTOMHBII CIUPT MBI KaKIbIid IEHb OEpeM B PyKH?

A) bensun

B) Diuuepun

C) Dranon

D) MeraHo:n

9. Kak Ha3zbiBaeTcs pa3zaeienue HeQTH Ha Ppakiun?

A) TaprerupoBanue

B) Bmromunr

C) Kpekunr

D) dakropunr

10. Pepxue necHbie MypaBbH 001a/1at0T (hepOMOHOM TPEBOTU — KHUCIIOTOM,
KOTOpasi OAHOBPEMEHHO CIIYXHT opyxueM. OHa pasnaraercs NMpH HarpeBaHUH,
JIACT PEAKIUI0 «CEPEOPSHOTO 3epKajay.

A) oieMHOBas KHCIIOTa

B) MypaBbHHAs KHCIIOTA

C) naypuHOBasi KUCIIOTA
D) ykcycHas kuciora
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11. TTouemy Henb3s 3amucaTh XUMHUYSCKYIO (popmymy HeTH?
A) HedTh — cMeCh YITICBOIOPOJIOB

B) ¢dopmyna e onpenenena

C) oueHb cioxHas Gopmyia

D) wHedT1h — 310 yriiepos

12. Monekyna 5TOro OHOMNOJMMEpa HAIMOMUHAET «HUTKY, YHU3aHHYIO
pPa3HOIBETHBIMU OyCHHKAMH U CKPYUYCHHYIO B BHJIE CITHPAIIH.

A) 1emmonosa

B) anpaerun

C) 6Gemox

D) crnoxuslit 3¢up

13. Topmon, ycunuBawImMii  paboTy  cep/la; ero  BhIpaOOTKa
YBEIIMYMBACTCS IPH SMOIIMOHATLHOM HAIPSHKECHUH.

A) anpeHanux

B) tupokcun

C) uHCynuH

D) comarorpornuH

14. A6OpeBuarypa, wucmoiab3yemas s OOO3HAYEHUS OPraHUYECKUX
BEIIECTB, OCHOBHOW (DyHKUMEW KOTOPBIX SIBISECTCS XPAaHEHHE T'€HETHYECKOU
uH(pOpMaLK B OpraHU3Me.

A) ATO

B) JHK

C) BU4

D) PHK

2. Kpoccsopo

Bcem ywacTHMKaM OJHOBPEMEHHO TMpeJiaraeTrcs pasragarb KpPOCCBOPII.
Jlnst ompeneneHuss OOETUTENS M JOTOJHUTENBHOW MOTHUBAIMKM OOYYaIOIIMMCS
cooO1raercsi: KOMaH/1a, KOTOpas caeT KPOCCBOP/ Ha MPOBEPKY MEPBON MOTydaeT
JOTOJIHUTENBbHO 3 Oajuta, BTopas KOMaHja — IUTI0C 20ajuia U TpeThsl KOMaHJa —
wioc 1 Oa.

© DIBOY BO «Yenl'Y»




Muno6pnayku Poccun
denepanbHOE rocy1apcTBEHHOE OIODKETHOE
@” 00pa3oBaTesIbHOE YUPEXKACHUE BBICIIETO 00pa30BaHUs
«YensOunckuit rocynapcrsenslii yausepcurer» (PI'BOY BO «Uenl'Yy)
Komnemx YenlY

DOH/T OLICHOYHBIX CPEICTB JUCLIUILIHHBI

B1.07 Xumus
Cnemnansnocts 09.02.07 MH(opMannoHHEIE CHCTEMEI M IPOrPaMMHPOBAHHE
Bepcus noxymenra - 1 cTp. 42 u3 47 ‘ [lepBsIii 3x3eMILTAP | KOITHA Ne

[y
k=2

[]
L]
[

JE NN

2

mua

1DDéDDD%D

0000
]
m

DOOOOO]

O

L]
[]
[]
[
O]

]
(][]

NN
N

Bomnpocesr:

1. ®amMunust yueHoro, cOpMyJIHMpPOBABIIETO OCHOBHbIE MMOJIO0XKEHHUS TEOPUU
CTPOCHUS OPTAaHUYECKUX COCTUHECHUM.

2. BemectBa, nMeroe 0IMHAKOBBIM XUMHYECKUM COCTaB, HO Pa3IMYHOE
CTPOEHHE U CBOMCTBA

3. Peakus npucoenMHEHUsT MOJICKYJT BOABl. MOXXET OCYIIECTBISATHCS Oe3
pa3pylLIeHUs UK C Pa3pylIEHUEM MOJIEKYJT BOBI.

4, OpraHuueckoe BemecTtBo, B koTopoM OH-MOH HENOCpenCTBEHHO
COCIIMHEH C OCH30JIbHBIM KOJIBIIOM.

5. YmieBogopoabl, B KOTOPBIX COAEpKaTcs ABE JBOMHBIE CBSI3U.

6. BajneHnTHOCTh yIyiepo/ia B alleTUTIICHE.
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7. Peakuusi npucoeIMHEHNS raJlOT€HOB

8. BemectBo, cocrosiee u3 3-X aTOMOB yIVIepoJa, MMEIOIIEE B CBOEM
COCTaBE OJHY TPOMHYIO CBS3b.

9. ANKWHBI comepXaT B CBOEM COCTaBe OJHY KpaTHYIO CBsI3b, KaK OHA
Ha3bIBAETCS.

10. Yucno aromMoB ymiepoaa B MOJICKYJIE TIEHTaHA.

OTBeTHI:
8
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P M A
O] 4|(¢ EHO|
a P [K
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Al a
A v
E|
H
bl

3. Hazosu eewecmea

Taxxe, kak u B 3aganuu «KpoccBopm» oOydaronmMmcs OJHOBPEMEHHO
BBIJIAIOTCSI KAPTOUKHU CO CTPYKTYPHBIMHU (POpMySIaMH OpraHUYECKUX COCTUHECHUH,
B 3aBHCHMOCTH OT IPaBUIBHOCTH U CKOPOCTH BBITIOJIHCHHS 3aJlaHMsI, KOMaH/IbI
MTOJTYYaloT JIOMOJTHUTEIbHBIC OaJLTbI.
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C Hg—Cl' H—CH,—CHz3

A) CH; 2-MeTri0yTaH
CHj—(i =CH;
b) CH; 2-METHIITPOTICH
CHy—CH—CH
B) OH IIPONaHOJI
(‘Hj—Cl‘ZCH—CH_g
I CH; 2-MeTUIOyTeH

4. U300pa3u seujecmaa

KomannaMm BbIIalOTCS KapTOUKH, HA KOTOPBIX OTNIEJIBHO HANMCAHbI aTOMbI
yIiiepojia U BOJOPOJA, MHACKCHl M CBSA3M. 3aJjaHuE — KaK MOXKHO ObIcTpee U
npaBuiIbHEE cOOpaTh CTPYKTYPHYIO (hOPMYITy BEIIECTBA.

CH:
H.C —CH:-

H.C —CH>

I-MeTHMMIKT00YTaH
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CH:

/ N
H2C CH-

H-C CH:

MuknonewTay

CH

N
HC CH

|
HC CH
NCH 7

Benzon

5. Yeaoaii, o wem uoem peusv?
OOyuarommmcs HEOOXOAMMO I10 ONMHMCAHUI0 yrajarh, O KaKOM BEIICCTBE
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uaerT pedyb. Takke Kak M B NPEAbIIYIIMX KOHKYpPCax 3a CKOPOCTb KOMaH/Ibl
MOJIYYarOT IOMOJHUTEIbHBIC OaJITbI.

1 rpymnna - OpraHuueckoe XUMHYECKOE COCIWHCHHE, OeCIBeTHAs
KUJKOCTh €O CHeuu(pUYECKUM CIagkoBaThiM  3amaxoM. [IpoucxoxaeHue
Ha3BaHUs TIPYNIbl COCAMHEHHUM, K KOTOPOM OTHOCUTCS [AaHHOE BEIIECTBO,
OOBSICHSIETCS TEM, YTO CPEAM €ro MPOU3BOAHBIX MHOTO MPHUATHO MaXHYIIUX
BemecTB. [IpocTelmii npeacTaBuTeNb TAHHOW TPYIIbl COCAUHEHUN. SBseTcA
HUCXOIHBIM CBIPbEM I IPOU3BOACTBA JIEKAPCTB, PA3JIMYHBIX IUIACTMACC,
CHHTCTHUYECKOM Pe3HMHBI, KpacuTenei. O kakoM BemecTBe uaeT peus? (ben3oun)

2 rpynna - Ilpencrasiser co0oil OECLBETHYIO KUAKOCTh C XapaKTEPHbIM
PE3KHM 3amaxoM U KHCIBIM BKyCOM. BoHbIE pacTBOPHI IIMPOKO UCIIONB3YIOTCS B
MUIIEBOM MPOMBINTUICHHOCTH (muieBast 1o6aBka E260) u ObITOBOM KylnuHapuw, a
TaKXe B KOHCepBHpoBaHUU. YTo 370 3a BemecTBO? (YKCyCHasi KHCJIOTA)

3 rpynna - [IpexcraBurenu 3TOM rpynmsl BEMECTB MOT'YT CYIIECTBOBATH B
ra3000pa3HOM, KUJKOM U TBEPIOM COCTOSHUU. JKUAKOCTH MMEIOT XapaKTePHBIN
3amax OeH3WHa. XapaKTEepHBIM CBOMCTBOM JI HHUX SIBIseTCA roprodects. OHU
MIPAKTUYECKH HE PACTBOPHUMBI BOJAE, HO XOPOILIO PACTBOPSIIOTCS B OPTaHUYECKUX
pacTBopuTENsAX. B MX CTpyKType Bce CBSI3W aroMa yriiepoja 3aJelCTBOBaHbI Ha
OPUCOEANUHEHNE aTOMOB Bojxopoja. O Kakod TpyIIe BEMIECTB HIET PEYb?
(AnkaHbl)

Kpurepuu oueHUBaHMS MHTEJIEKTYAJIbHOH UTPbI:

Kax b1t 0TBET Ha BOMPOC OILEHUBAETCS OasiaMu.

5 6annoB:

* OTBET MOJIHBIN Y NPABUJIbHBIN HA OCHOBAaHWH U3YYEHHBIX TEOPHI;

* Marepuai U3J0KEH B OMPEAECICHHON JJOTMYECKOW MOCIIEI0BATEIbHOCTH,
JIATEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSTEIbHbBIN.

4 6aana:

* OTBET ITOJIHBIN U MPABUJIbHBIM HA OCHOBAHUH HU3YYEHHBIX TEOPUU;

* Marepuaa U3J0KEH B OMPEACICHHON JOTMYECKOW MOCIIEI0BATEIIbHOCTH,
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IpU 3TOM JIOMYIIEHbI JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, HCIPABICHHBIE I10
TPEOOBAHUIO YUUTEIS.

3 dasia:

* OTBET MOJHBIM, HO MPU 3TOM JOIYIIEHA CYIIECTBEHHAas OIIMOKA WU
OTBET HEIOJIHBIM, HECBSI3HBIM.

2 dasna:

* IpU OTBETE OOHApPYKEHO HEMOHMMaHUE OOYYarOIIMMHCS OCHOBHOTO
cofepkKaHusl Yy4yeOHOro marepuajga WIM JOIMYLIEHbl CYLIECTBEHHbIE OILMOKH,
KOTOpble OOydYaromuiics HE MOXET HCIPAaBUTh MpPU HABOIALIMX BOIpOCax
MIPEenoaaBaTeIs.

Komanne, koTopas nepBod Jana BepHBIM OTBEeT aoOaBisercsa 2 Oaiia,
BTOpOH - 1 Oami, mocnenHeld KOMaHAE 3a CKOPOCTh MBIILIEHUs Oaibl He
HAUUCIISIOTCS.

Bcee Gamnbl cymmupyrorcs. Komanga, xotopast 3apaboTania HauBBICIIUN
oOmumii Oayul — BBIMTPBIBAET U IOJy4YaeT OLIEHKY «omiMyHO». Komanma co
CpEeIHUMH OaJIaMM MOIYyYaeT OLEHKU «XOpPOIIO», KOMaH/la ¢ HU3IIKUMHU OajsilaMu
MOJIy4aeT OLUEHKY «YIOBJIETBOPUTEIBHO
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