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DenepanbHOE FOCYAaPCTBEHHOE OI0KETHOE

®UO: Tackges Cepreit ”W” 00pa3soBafebHOE yUPEKIEHHUE BBICIIETO 00Pa30BaHMUs

[lomxHocTb]{ PekTop «YensOutickuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)
[Jlata nognucanus: 01.09.2026 14:58:03 Komnemx| Yeal v

YHUKanbHbIIi NPOrpaMMHbIi Kitou: DoHJI OLGHOYHBIX CPE/ICTB TUCIIUILIHHBI

04c19ed8bfb98f3b6ch77a486b92878808322 507 Xipiss

ermagbHOCTh 09.02.07 MH)pOpMaMOHHBIC CHCTEMBI H IPOTPaMMHPOBAHHE

Bepcus noxymenra - 1 ctp. 1 u3 47 IlepBbIii 3x3eMILIAp ‘ KOITHA Ne

DOoH/1 OLIEHOYHBIX CPEICTB AUCUMIIJINHbBI

B.07. XUMUA

CrnenmajJbHOCTH

09.02.07 NudopmaiimoHHble CUCTEMBI M IPOTPAMMUPOBAHUE

IIpucBauBaemasi KBajaupukanus

[Iporpammuct

®opma 00yueHus

Ounas (rox Habopa 2023)

Yensabunck, 2023
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Muno6pnayxu Poccun
DenepanpHOE rocy1apcTBEHHOE OI0HKETHOE

@‘)} o0pa3oBarenbHOE YUPESKICHUE BBICIIEro 00pa3oBaHus

«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)

Komnemx Yenl'V
®DoHJ] OLIEHOYHBIX CPECTB JUCIUILTHHBI
B.07 Xumus
CnenmansHocTb 09.02.07 VH(opMannoHHEIE CHCTEMBI L IPOTPaMMHPOBaHHE
Bepcus noxymenra - 1 ‘ cTp. 2 u3 47 ‘ IIepBsiit ax3eMILISIP ‘ KOIIUA Ne

@®oHJT OIEHOYHBIX CPEACTB pa3paboTaH Ha OCHOBE (QenepasbHOTO
rOCyTapCTBEHHOTO  O0Opa30BaTeNbHOTO  CTAaHAApPTa  CPEOHEr0  OOIIero
oOpa3oBanus, yTBepkaeHHoro IIpukazom Munnpocsemenus Poccun ot
12.08.2022 N 732 u npuMepHON MporpaMMbl 10 JIaHHOW 00111e00pa3oBaTeIbHON
TUCIMIUTAHE, PACCMOTPEHHOW W 0omoOpeHHoi Ha 3acemanuu [lemarormveckoro

coseta ®I'BOY AITO UPIIO (ITporokon Ne 13 ot 29.09.2022 ).

@DOHJT OIIEHOYHBIX CPEACTB paccMOTpeH u omaobpeH Ilemarormueckum
coBetoM Komemxka YenssOMHCKOTO TOCyAapCTBEHHOIO YHHUBEpPCUTETA (IIPOTOKOI
Ne 1 or 30 aBrycra 2023 ).
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Muno6pnayxu Poccun
DenepanpHOE rocy1apcTBEHHOE OI0HKETHOE

@‘)} o0pa3oBarenbHOE YUPESKICHUE BBICIIEro 00pa3oBaHus

«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)
Komnemx Yenl'V

Donp OLICHOYHBIX CPCACTB NUCIUIIINHBI

B.07 Xumus
CnenmansHocTb 09.02.07 VH(opMannoHHEIE CHCTEMBI L IPOTPaMMHPOBaHHE
Bepcus noxymenra - 1 cTp. 3u3 47 IlepBbIii 3x3eMILIAp KOITHA Ne
Copepixkanue

1. [TacmopT POH/IA OTICHOTHBIX CPEIICTB +...vvvesrerasrreessreesureesssessnseesssessssnesssnessnessnnes 4
2. HepequL OCHOBHBIX IOKa3aTeaei OLICHKH PC3YJIbTATOB, OCBOCHH:A
O6Hl€06p330BaTeHBHOfI B8 % (0 10 0 1] 0 0 53 4
3. OHGHO‘{HBIG CpCaACTBa AJIA ITPOBCACHUA HpOMe}KYTOqHOﬁ arrecranfuu ............ 13
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Muno6pnayxu Poccun

Y

DenepanpHOE rocy1apcTBEHHOE OI0HKETHOE
o0pa3oBarenbHOE YUPESKICHUE BBICIIEro 00pa3oBaHus
«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)

Komnemxk Yenl'Y

DOH/1 OLIEHOUHBIX CPEACTB JUCHUILIMHEI
B.07 Xumus
CnenmansHocTb 09.02.07 VH(opMannoHHEIE CHCTEMBI L IPOTPaMMHPOBaHHE

Bepcus noxymenra - 1

‘ cTp. 4 u3 47 ‘

IlepBbIii 3x3eMILIAp

KOITHA Ne

1. TACITIOPT ®OHJA OHEHOYHBIX CPEJACTB

®donn oneHouHbIX cpenacts (POC) npenHa3zHadyeH JUIsi KOHTPOJISI U OLICHKH

O6paBOBaTCJ'II>HBIX

JTOCTHKCHUU

0o0y4Jaronmxcs,

OCBOMBIIMX  MPOrpamMmy

B1.07 Xumusa, mo cnenmanbHOocTH 09.02.07 MHDOpManMOHHBIE CHCTEMBI U

IPOrpaMMHUPOBAHHE.

2. TIEPEYEHb
PE3YJILTATOB,
JUCHMILIAHBI

OCHOBHBIX
OCBOEHUA

IMOKA3ATEJIEN
OBIIIEOBPA3OBATEJIBHOMI

OIIEHKU

2.1. Pe3yabTaThl, 3aKpenJieHHbIe 32 TUCIIUNIMHOM

I/I3y‘-ICHI/IC JAUCTUITIINHBI

«XUMUD)

CJICOYIOMINX PE3yIbTaTroB.

HampaBJIeHO Ha (opmMupoBaHue

Koa m HauMeHOBaHMe
¢opmupyembIX
KOMIIeTeHIIU I

Ilnanupyemble pe3yJbTaThl 0CBOCHMS JMCUMIIJIHHBI

Oo6mme

JAucuunimHapHsblie (IpegAMeTHbIE)

OK 01. [Tonumats
CYLIHOCTb ¥ COLUAIBHYIO
3HAYMMOCTh CBOEH
Oynyuieit mpodeccuw,
HOPOSIBISITh YCTONUNBBIN
HHTEpEC

B yacTi Tpya10BOr0 BOCIUTAHNSA:
- TOTOBHOCTb K TPYZAY, OCO3HAHHE
LEHHOCTH MacTepCTBa, TPyI0I00ue;

- TOTOBHOCTh K aKTUBHOM
JIEITEILHOCTH TEXHOJIOTHUYSCKOH M
COITUAJIHOM HaIPaBJICHHOCTH,
CIIOCOOHOCTD WHUIIMHPOBATb,

IUTAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TAKYIO JIESITEIIHOCTB;

- HMHTEpeC K pa3iu4yHbIM cdepam
npo(ecCHOHATIBHON  JIeATEIBHOCTH,

OBnanenue YHHUBEPCAITbHBIMU
y4eOHBIMU MMO3HaBaTEeIbHBIMU
JIEHCTBUSIMH: a) 0a3oBble

JIOTHYeCcKHue JeiiCTBHUS:

- CaMOCTOSITENIbHO (hOpMyIHpOBaTH
W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIN
IIpU3HaK HJIN OCHOBaHUs JTISL
CpaBHEHHs,  KiIacCUPUKANUU U
000011IeHNST;

- ONpeneNATh LEeNH JesTeIbHOCTH,
3a7laBaTh IIapaMeTPbl U KPUTEPUU UX
JOCTHKEHHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHSI B PacCMaTPHBAEMBbIX

- BJIAJIETL CHUCTEMON XHUMHYECKHUX

3HAHWH, KoTOpas BKJIIOUAET:
OCHOBOITOJIAraroIue TTOHSATHS
(xumugeckuit 3JIEMEHT, aToM,

3JIEKTPOHHAsE 000JI0YKa aToMa, S-, P-
, d-2JIeKTPOHHBIE OPOUTAII aTOMOB,
WOH,  MOJIEKyJNa,  BaJCHTHOCTb,
3JEKTPOOTPULIATEIBHOCT, CTEIEeHb
OKHCJICHHSI, XUMHYECKas  CBS3b,
MOJIb, MOJISIpHasE Macca, MOJISIpHBIN
00beMm, YIJICPOJIHBIH CKeJIeT,
(yHKUMOHANBHAS TPYIIa, paguKal,
HU30MEepHs, M30MEPHI,
TOMOJIOTHYECKHH  PSiJl, TOMOJIOTH,
YIJIEBOAOPOIH, KHCIIOPOI- u
a3zoTcoepiKalne COCAMHEHHUS,
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA
(yrnesomsl, JKUPBI, Oenkn),
MOHOMEp, IOJIUMEP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISPHBIC
COCJIMHEHMSI, KpUCTaITYeCKast
peleTka, THUIIBI XUMHUYECKUX
peaxuii (okucIUTENBHO-
BOCCTAHOBUTEIHHBIE, 9K30-H
9H/I0TEPMUYECKHE, peaxkuun
HMOHHOTO oOmeHa), pacTBop,
JNEKTPOJIUTH, HERJIEKTPOJIUTHL,
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Muno6pnayxu Poccun

DeneparbHOE TOCYJAPCTBEHHOE OI0KETHOE

o0pa3oBarenbHOE YUPESKICHUE BBICIIEro 00pa3oBaHus

«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)
Komnemx Yenl'V

DOH/1 OLIEHOUHBIX CPEACTB JUCHUILIMHEI
B.07 Xumus
CnenmansHocTb 09.02.07 VH(opMannoHHEIE CHCTEMBI L IPOTPaMMHPOBaHHE

Bepcus noxymenra - 1

cTp. 53 47

IlepBbIii 3x3eMILIAp

KOITHA Ne

SIBJICHUSIX

- BHOCHUTH KOPPEKTUBBI B
JIeATEIbHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJbTATOB IIEIISIM,
OIICHMBAThL PHUCKHA  ITOCIICICTBHU
JIeATEIbHOCTH,

- pa3BUBaTh KPEATHBHOE MEITIICHHUE
TIPHU peIIeHUH KH3HEHHBIX TTPOOIeM
0) O0a3oBble HCCIEIOBATEIbLCKHE
JIeHCTBUS:

- BIAACTh HaBBIKAMH  y4eOHO-
HCCIIEA0BATENBCKOM U IPOEKTHOU
JCATCIIBHOCTH, HaBBbIKaMH
paspetreHus mpoobiem;
- BEISIBIISATD
CJIeICTBEHHBIE CBSI3U u
aKTyaJIn3UPOBATh 3amady,
BBIBUTATh THUIIOTE3Yy €€ peIIeHHS,
HaXO0OIUuTh APTYMCHTLIL JJIA
JI0Ka3aTelIbCTBA CBOHUX
YTBEP)KICHHUN, 33/1aBaTh MapaMeTphI
Y KPUTEPUU PEIICHNUS;

- AaHaJIu3upoBaTh IIOJIYUYCHHBIC B
XOJIe PeUIeHHs 3a/1a4ll Pe3yJbTaThI,
KPUTHYECKH OIICHUBATH 170:¢
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh
HU3MCHCHHC B HOBBIX YCJIOBUAX,

- yMeTh TMEPeHOCUTh 3HAaHUSA B
MMO3HABATCIIbHYIO W IIPAKTUYCCKYIO
00J1aCTH KU3HEAEATEIILHOCTH;

- YMeTh WHTETPUPOBATh 3HAHUS W3
Pa3HBIX IPEIMETHBIX 001acTeH;

- BBIIBUT'aTh HOBBIC niacu,
mpenjaraTh OpUTHHAIBHBIE
ITOIXOJTBI U PEIICHHUS,

- CITOCOOHOCTh WX HCIIOIb30BAHUS B
MO3HABATEIFHOM W COIMAJIbHOM
MIPaKTHKE

MIPUIUHHO-

AIEKTPONIUTHYECKAs  JUCCOIHAIINS,
OKHCIIUTENb, BOCCTaHOBHTETIb,
CKOpPOCTh ~XMMMYECKOM peaKIuH,
XUMHYECKOEe PaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpHS  XHMHYECKOTO
CTPOEHMsI OpPTaHWYECKUX BEILECTB
AM. Bytneposa, TeOpHs
AIEKTPOIUTHYECKON TUCCOIHAIIHH,
MEPUOINYECKUI 3aKOH ..
MenjeneeBa, 3aKOH COXPaHEHMs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  SI3bIK  XHUMHH,
(dakTojoruyeckue - CBEIACHUS O
CBOWCTBax, COCTaBe, MOJIYYCHHH U
Oe3omacHOM HCTIOJTb30BaHUH
BaXHEMIIUX  HEOPraHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U
MIPaKTHIECKOM JeSITeNFHOCTH
YeJI0BeKa; YMETb BBISIBJIATh
XapaKTepHbIe MPU3HAKU u
B3aMIMOCBSI3p HM3YUYEHHBIX ITOHSITHIA,
MIPUMEHSATh COOTBETCTBYIOIIHE
MOHATHUS TIPY OTHUCAHUHM CTPOCHUS U
CBOWCTB HEOPTaHUYECKUX u
OpraHMYEeCKUX BEIIECTB U  HX
MIpeBpaIleHUH; BBISIBJIATh
B3aMMOCBSI3b XUMHYECKUX 3HAHUH C
MOHATHAMHA W TIPEICTABICHUAMU
JIPYyTHUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

YMETh HCIOIB30BaTh HANMEHOBAHUS
XUMHYECKUX COETMHEHHH
MEXTyHapOIHOTO coro3a
TEOPETHUYECKOM U MPUKIATHOMN
XUMHH W TpPUBHAJbHBIE HA3BaHUS
BOKHEWIINX  BEMIECTB  (DTHJICH,
areTHIEH, TJIALEPHH, ¢benou,
¢dbopmanbaernn, ykcycHas KUCIIOTa,
TJIMIWH, YrapHbIA Ta3, YIJIEKUCIIbIA
ra3, aMMHaK, TallleHas W3BECTb,
HEraleHas U3BECThb, TUThEBAS COMA
W Jpyrux), COCTaBJIATH (HOPMYJIbI
HEOPTaHWYECKUX M OPraHUYECKUX
BEIIECTB, YPABHEHHS XHMHUYECKUX
peakuuii, OOBSCHATH HUX CMBICI;
MTOATBEPKIATh XapaKTepHbIe
XUMHYECKHE CBOMCTBA  BEIIECTB
COOTBETCTBYIOLIUMHU
JKCHEPUMEHTAMH W 3alHCAMHU
YpaBHEHUH XMMUYECKUX PEaKInii;
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Muno6pnayxu Poccun
DenepanpHOE rocy1apcTBEHHOE OI0HKETHOE

o0pa3oBarenbHOE YUPESKICHUE BBICIIEro 00pa3oBaHus
«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)

Komnemxk Yenl'Y

®DOoH/T OLIEHOYHBIX CPE/ICTB TUCITUTLIHHBI
B.07 Xumus

CnenmansHocTb 09.02.07 VH(opMannoHHEIE CHCTEMBI L IPOTPaMMHPOBaHHE

Bepcus noxymenra - 1 cTp. 6 u3 47 IlepBbIii 3x3eMILIAp KOITHA Ne
YMETH yCTaHaBJIMBATb
OPpUHAAJICKHOCTD HN3YUYCHHBIX

HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB K OMNpEeeNIeHHBIM KilaccaM
u rpynmnam COCIMHEHUN,
XapakTepu3oBaTb HMX COCTaB U
Ba)KHEUIIINE CBOMCTBA; OIpPEAEsATh

BUIBI XUMHAYECKHX CBsI3eH
(xoBasileHTHas, HOHHas,
MeTaJlInuecKasi, BOJOPOIHAs ), THITHI
KPUCTAJTMUECKUX PeLIeToK
BCIIECTB; KJIacCU(pHUIIUPOBATH
XUMHYECKHE peakuuy;
chopMHpPOBaTh MPEACTABICHUS: O
XUMHYECKON COCTaBJIAIOIIECH
€CTECTBEHHOHAYYHOUI KapTUHBI
MHUpA, POJIM XHUMHUU B TO3HAHUHU
SIBJICHUI IPUPOIBL, B
(hopMHpOBaHUM  MBIIUICHHS U
KYJIBTYPBI JIUYHOCTH, ee
(yHKIMOHAIBHOU TPaMOTHOCTH,
HE00X0IUMOM ISt perLeHus
MIPAKTHYECKUX 3a/a4 u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOLICHUSI K CBOEMY 3I0POBBIO U
MPUPOTHON cpene; YMETh
MIPOBOJIUTH pacyeTsl o
XUMUYECKUM ¢dbopmynam u
YpaBHEHUSAM XMMHUYECKUX PEAKIIHi C
HCIIOJIb30BaHUEM (buzngeckux
BEJIMYMH, XapaKTepU3YOLINX
BelleCTBA  C KOJINYECTBEHHON
CTOPOHBI: MaccCHl, obbeMa
(HOpManbHBIE  YCIIOBHSI)  Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CHCTEMHBIE
XUMWYECKUE 3HAHWS JUIsI TIPUHSTUS
perieHnit B KOHKPETHBIX

JKN3HCHHBIX CUTyalUdX, CBA3aHHBIX
C BEIIECTBAMU U UX NIPUMEHCHHUEM

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CPE/ICTBA
MOWCKA, aHAIN3a U
HMHTEPIIPETALUN
uHpOpMaLUH, U
nH(pOpMaITHOHHBIC
TEXHOJIOTHH JJIs
BBITIOJTHCHHS 33144
npodeccuoHaTbHON
JeSITeIbHOCTH

B o0gacT HEeHHOCTH HAy4YHOIO
TO3HAHMA:

- c(OPMHPOBAHHOTO
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS
HayKd W OOIIECTBEHHOW IMPaKTHKH,
OCHOBaHHOTO Ha [HAJIOTe KYJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B TONHMKYJIbTYPHOM
MHUpE;

- YMCThH IIJIAHUPOBATH U BBIIIOJIHATH

XUMHUYECKUN JKCIIEPUMEHT
(mpeBpatmeHus OpraHu4eCKUX
BEILIECTB pu HarpeBaHuu,

MOJIYyYEHHUE STUJICHA U U3YUYCHHUE €ro
CBOKCTB, KaUeCTBEHHBIC PEAKIIMH Ha
aIBACTUIBI, Kpaxmall, YKCYCHYIO
KHCIIOTY; ACHATyparus OCIKOB pH
HarpeBaHUHU, LBETHBIC  PEaAKIUHU
OEJIKOB; MIPOBOAUTH peakuuu
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Muno6pnayxu Poccun

Y

DenepanpHOE rocy1apcTBEHHOE OI0HKETHOE
o0pa3oBarenbHOE YUPESKICHUE BBICIIEro 00pa3oBaHus
«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)

Komnemxk Yenl'Y

DOH/1 OLIEHOUHBIX CPEACTB JUCHUILIMHEI
B.07 Xumus
CnenmansHocTb 09.02.07 VH(opMannoHHEIE CHCTEMBI L IPOTPaMMHPOBaHHE

Bepcus noxymenra - 1

cTp. 7 u3 47

IlepBbIii 3x3eMILIAp ‘

KOITHA Ne

- COBEpIIECHCTBOBAHUE SI3BIKOBOH M
YUTATEIHCKON KYJIBTYPBI Kak
CPEICTBa B3aUMOJCICTBUA MEXAY
JIIOABMU M IO3HAHUS MUDA,;

- OCO3HAHHME ILICHHOCTH HAay4YHOU
JeSTEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTH MPOEKTHYIO u
HCCIIEIOBATEIILCKYI0 NI TETFHOCTD
WHIUBUAYAILHO U B I'PYIIIIE,;
OBananenue YHHMBeEPCAJTbHBIMU
Y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMU:

B) pa6oTa ¢ nndopmanueii:

- BJAAETh HAaBBIKAMHU IOTyYEHUS
rH(pOpMaIuu 3 HMCTOYHHUKOB
Pa3HBIX THUIOB, CaMOCTOSITENIBHO
OCYIIECTBIATh  TMOWCK,  aHAIU3,

CHCTEMATH3AIMI0 ¥ WHTEPIIPETALNIO
WHPOPMALIUN PA3IMYHBIX BHIOB U
(hopM npeacTaBIICHUS;

- CO37aBaTh TEKCTHl B Pa3IMYHBIX
dopMaTax ¢ y4eTOM Ha3HAYCHUS
WHPOPMAIIMH U [ENIEBON ayAUTOPHH,
BEIOWpasT  ONTHUMAIBHYI  (QopMy
NIPE/ICTAaBIICHUS U BU3YaJTH3AIIH;

= OLICHMUBATh OOCTOBEPHOCTD,
JICTUTUMHOCTDB I/IH(I]OpMaHI/II/I, (M)
COOTBETCTBHE HPaBOBBIM "
MOpPaJIbHO-3THYECKUM HOpMawm;
HCTOJIB30BaTh cperncTaa
nH()OPMALTMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEeIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX u
OpraHU3aIlMOHHBIX 3am1a4 c
cOOJTFOIeHEM TpeOoBaHMHA
OProOHOMHUKH, TEXHUKU
0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U
ITUYECKUX HODM, HOPM
nHPOPMALMOHHON 0€301acHOCTH;

- BJIaJICTh HABBIKAMY PAaCIIO3HABAHUS

HMOHHOTO OOMEHa, ONPE/IeNISTh CPEIy
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOoHAT- U
XJIOpPHI-aHUOHBI, Ha KaTHOH
aMMOHUST; pemiaTh
9KCIEPUMEHTANBHBIE  3aadd 110
temaMm "Metamtel" u "Hemeramisr")
B COOTBETCTBHHM C IIpaBWJIaMH
TEXHUKHU 0e30macHOCTH pu
oOpamieHMM ¢  BeUIeCTBAaMU U
n1a00paTOPHBIM o0opynoBaHHEM;
NPEACTaBIATh pe3ybTATHI
XUMHUYECKOT0  JKCIIepHUMEHTa B
thopme 3armcu ypaBHEHUI
COOTBETCTBYIOIIMX  pEaKuuid |
(hopMyIHpOBaTH BBHIBOJBI HA OCHOBE
9THX  pe3ylbTaToB; -  YMETh
aHaIN3UPOBATH XUMHYECKYIO
UHQOpPMaIMIO,  TOJydyacMylo U3
pasHBIX  HCTOYHUKOB  (CPEICTB
MaccoBod  wWH(pOpMAIUH,  CETh
WutepHer um npyrue); - BIajeTh
OCHOBHBIMH METO/IaMU  Hay4YHOTO
MO3HAHMS BEIIECTB M XUMHUYECKUX
SIBIICHUH (HAONIO/IeHNE, W3MEpEHUe,

SKCIEPUMEHT, MOJICIUPOBaHKE); -
YMETh TPOBOJIUTH PacdeTsl IO
XUMHYECKUM bopmynam "
YPaBHEHUSIM XUMHUECKHX PEaKIHi ¢
HCIIOJIb30BaHUEM (buzngeckux
BEJINYMH, XapaKTepU3YIOINX
BeIleCTBA  C KOJIMYECTBEHHOMN
CTOPOHBI: MaccCHl, obbeMa
(HOpManbHBIE ~ YCIIOBHSI)  Ta30B,
KOJIMYEeCTBA BEIIECTBA;
HCTOJB30BaTh CHCTEMHBIE
XUMWYECKUE 3HAHWS JUIsI TIPUHSTUS
peeHui B KOHKPETHBIX

JKU3HCHHBIX CUTyalUdX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHCHHUEM

u 3AIUATHI nH(pOopMaIuy,

nHPOPMALMOHHONH  0e30macHOCTH

JIMYHOCTH;
OK 04. DddexTrBHO - TOTOBHOCTh K CaMOpPA3BUTHIO, |- YMETh IUIAHUPOBATH U BBIMOIHATH
B3aMMO/ICHCTBOBATH U CaMOCTOSITEITHHOCTH U | XUMUYECKUHT JKCIEPUMEHT
paboTaTh B KOJJIEKTHBE U | CAMOOTPE/ICICHUIO; (mpeBpareHust OpPTraHMYEeCKUX
KOMaHje -OBJIaJICHHE  HaBBIKAMH  Yy4eOHO- | BEILIECTB npu HarpeBaHuH,

HCCIIEIOBATENILCKON, MPOEKTHONW U

IMOJIYYCHHE ODTUJICHA U M3YYCHUE €T0
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COITMAITFHOM JIeITCILHOCTH;
OBiaanenune YHHMBepPCAJIbHBIMU
KOMMYHHKATUBHBIMH
JIeHCTBUAMMU:

0) coBMecTHAasl IeATEJIbHOCTh:

-  IOHUMAaTh W  HCHOJIb30BaTh

[IpeuMylIecTBA  KOMaHIHOW U
HWHAWBUAYaIbHON paboThI;
- IpUHMMATh LEIM COBMECTHOM

NeSITENIbHOCTH, OpPTaHWU30BHIBATH U
KOOPAWHHUPOBATh JAEHCTBHUS IO €€
JOCTHKEHHIO:  COCTaBIATh  IUIaH
JNEUCTBUN, paclpeAessTh pojau ¢
y4eToM MHEHHH YYaCTHHUKOB
00CyXI1aTh PE3yIbTaThl COBMECTHOM
paboTsr;

- KOOPIOMHHPOBaTb M BBIIOJHATH
paboTy B YCIOBHSIX pEajbHOrO,
BUPTYaIbHOTO u
KOMOWHHUPOBAHHOT'O
B3aMMOJCHCTBUS; - OCYLIECTBIATH
MO3UTUBHOE CTpaTeruyecKoe
MOBEJICHHUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBIIAT TBOPYECTBO U
BOOOpakeHHe, ObITh MHULATUBHBIM
OgBnanenue YHHUBEPCAITbHBIMU
PETYISATUBHBIMU JACHCTBHAMU:

r) MOpUHATHE ce0s1l M JpYrux

JIoaen:
- HpI/IHI/IMaTB MOTHUBEBI U apFYMeHTLI
IpYTHX  IJIIOJiell Tpu  aHaIu3e

PE3YIBTATOB JIEATENHHOCTH,

- MPHU3HABAaTh CBOE NPABO U TIPABO
JIPYTHX JIFOJIEH Ha OTHOKHY;

- pa3BHUBaTh CIOCOOHOCTH TOHMMATh
MHP C TIO3UITIH IPYTOTO YETOBEKA

CBOWCTB, KAa4yeCTBEHHbIC pPEaKLUU
Ha aJbJeruibl, Kpaxmal, YKCYCHYIO
KHCJIOTY; AeHaTypauus OelKoB mpu
HarpeBaHuWy, LBETHbIE  PEaKIHUU
0emKoB; IPOBOJUTH peakunu
HOHHOTO OOMEHa, OTNPENEIATh CPEAY
BOJHBIX PAacTBOPOB, KaueCTBEHHbBIE
peakun Ha cyibdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, Ha KaTuoH
AMMOHMUS; peuarb
JKCHEPUMEHTAJIbHBIE  3aJadd 110
temaMm "Metamns" u "Hemeramnsr")
B COOTBECTCTBUU C ImpaBuIaMu
TEXHHUKHU Oe3omacHOCTH pH
oOpameHur ¢  BemlecTBaMHd U
n1abopaTopHBIM 000pyIOBaHHEM;
MIPECTABIIATh pe3yabTaThl
XMUMUYECKOr0  JKCIEpUMEHTa B
dhopme 3aMucu ypaBHEHUI
COOTBETCTBYIOIIUX  PEaKuud U
(hopMyIMpOBaTH BBIBOJBI HA OCHOBE
3THUX Pe3yJIbTaTOB

OK 07. CopneiicTBOBaTH
COXPaHEHUIO
OKpY>KarolleH cpenpl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAaHHUS 00
W3MEHEHUH KJIMMara,
MIPUHIINITEI OEPEKITNBOTO
MIPOM3BOICTBA,

3¢ HEeKTUBHO
JIEVCTBOBAThH B
YpE3BbIYANHBIX
CUTYyalusx

B  obGmactu  3KOJIOTHYECKOTO
BOCIMTAHMA:

- c(OpMHUPOBAaHHOCTH
3KOJIOTUYECKOMN KYJIBTYPBI,
MOHUMaHWE BJIMSIHUS COLMAIBHO-
SKOHOMHUYECKHX  IPOIECCOB  Ha
COCTOSIHHE MIPUPOIHON 51
COLMAJPHON  Cpelbl, OCO3HAHUE
rJ100aJILHOTO xapakTepa
JKOJIOTHYECKUX npobiieM;

IUITAHUPOBAHUE W  OCYIICCTBIICHHE
JNEUCTBUN B OKpY>KaIoIlIeH cpene Ha
OCHOBE 3HAHUS LeJed yCTOMUMBOTO
pa3BUTHS YEJIOBEYECTBA, AKTHBHOE

chopMUpOBaTh TMPEACTABICHUS: O
XAMHUYECKOH COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOI KapTHHBI
MI/Ipa, pOJ'[I/I XUMHUHU B IIO3HAHUU
SIBJICHUI MIPUPO/IBI, B
(hopMupoBaHuU MBIILUIEHHUS 5
KYJIBTYPBI JINYHOCTH, ee
(yHKIIMOHATBHOM TPaMOTHOCTH,
HEO00X0IMMOI ISt pelieHus
l'[paKTI/IT-IeCKI/IX 3aaa4 158
SKOJIOTHYECKHU 000CHOBaHHOI'O
OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOTHOM cperne; YMETh
co0JIF01aTh MpaBHJIa SKOJIOTHUYCCKU
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HETIPUATHE NEUCTBHM, MPHUHOCAIINX |IIEIECOO00PAa3HOTO  IOBEACHUS B
BpEl OKPYXAIOILEN cpelie; OBITY U TPYAOBOHM ICATCIHLHOCTH B
- yMEHHUe MIPOTHO3UPOBATH | LEJISX COXPAHCHHUS CBOETO 3/I0POBbS
HEOJIaTONPHUATHBIE ~ DKOJIOTHYECKHE | M OKPY>KaIOIIeH MPUPOIHON CPEIBI;
MOCNEACTBUS  MNPEANPUHUMAEMBIX | yUUTHIBATh ONACHOCTh BO3ACHCTBUS
JIEHCTBUMN, IPEIOTBPAILIATD UX; Ha JKUBBIC OpraHU3MBbI
- pacUIMpeHne OIbITa JESATEIHbHOCTH | ONIPE/ICIEHHBIX BEIIECTB, MOHUMAs
9KOJIOTHYECKOW  HAMNpaBJICHHOCTH; | CMBICI  MOKa3zaTess  IpeaesibHOM
OBIIJICHNE  HABBIKAMH  Y4eOHO- | IOMYCTHMO KOHLIEHTPAIIUU

HCCIIEA0BATENBCKON, IPOEKTHOM H
COITMAILHOM JeITEIIFHOCTH;

B pesynaprare ocBOeHMS ydeOHOW IUCHMIUIMHBI OOYYAOIIUICS J0JIKEH
yMeTb:

— Ha3bIBaTh: M3y4YEHHbIC  BEIIECTBA MO  TPUBHAIBHON WM
MEKTYHapOJTHOM HOMEHKIIATYPE;

— OmpeleJfATh: BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUUYECKUX
AJIEMEHTOB, TUIT XUMUUYECKOU CBSI3U B COCIMHEHUSX, 3aps]l HOHA, XapaKTep CPEJibl
B BOJHBIX pPacTBOpaX HEOPraHUYECKMX W OPraHUYECKUX COCIAMHEHMH,
OKHUCJIUTENIb U BOCCTAHOBUTEIb, MPUHAJICKHOCTh BEILIECTB K pa3HBIM KjlaccaM
HEOPraHUYECKUX M OPTAaHUYECKUX COCTUHECHUN;

— XapaKTepu30BaThb: 3JIEMEHTHl MaJbIX MEPUOJOB MO MX MOJIOKEHUIO B
[Tepuonnueckoit cucremell.MI. MenzaeneeBa; oO0IMEe XUMHUYECKHE CBOMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTraHUYECKUX
COEIMHEHU; CTPOCHUE U XUMHUUYECKHUE CBOMCTBA M3YYEHHBIX HEOPTraHUYECKUX U
OPTraHUYECKUX COCIUHEHNUN;

—  OOBSICHAAITH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa H
CTPOEHUS, NPUPOAY XUMHUYECKON CBSI3U (MOHHOW KOBAJEHTHOM, METAJNIMYECKOU
U BOJOPOJHOI), 3aBUCUMOCTh CKOPOCTHM XHMHYECKOW pPEaKIMU M IOJOXKEHUE
XUMHUUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAaKTOPOB;

— BBINOJHATh XUMHUYECKHIl JKCHEPUMEHT: TI0 PaclO3HABAHUIO
BOKHEUIIINX HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHECHUM;

— MNPOBOAMTH: CAMOCTOATENIBHBIA TOUCK XUMHUYECKOW HWHpopManuu c
WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX —HU3JAHUM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa); HCHOIB30BAThH
KOMIIBIOTEPHBIC TEXHOJIOTUH JUIi O0OpaOOTKM M  TMepelaydl XHMHYECKOM
uH(popMaIMK U €€ MPEICTABICHUS B PA3IMUHBIX (hopMaXx;
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— CBAI3bIBATh: W3YYCHHBIH Marepuans co CBOeH MpodecCruoHaTIbLHOM
NEeSTEIbHOCTBIO;

B pesynbrate ocBOeHHMS Y4e€OHOM IMUCUUILTMHBI OOYYarolUHCS MOJIKeH
3HATH/TIOHUMATh:

— BaxKHeilillue XMMHUYECKHE MOHATHSA: BEIIECTBO, XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJla, OTHOCHUTEJIbHBIE aTOMHAas M MOJICKYJISIpHash MacChl,
WOH, aJUIOTPONMs, HW30TOMbI, XUMUYECKas CBS3b, DSJIECKTPOOTPUIIATEIIHBHOCTD,
BaJICHTHOCTh, CTEMEHb OKHUCJICHHS, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJIIPHOTO M  HEMOJEKYISPHOTO
CTPOEHUSA, PACTBOPBI, DBJEKTPOIUT M HEIIEKTPOJUT, DIEKTPOIUTHUECKAS
JUCCOIMAIINS, OKHCIIUTENIb U BOCCTAHOBUTENb, OKHCJICHHUE W BOCCTAaHOBJICHUE,
TEIIOBOM  3((DEKT Ppeaklnu,CKOPOCTh XUMHUUYECKOM peakluu, KaTaiaus,
XUMHUYECKOE€ pPaBHOBECHE, VYIVIEPOJHBIN CKeyeT, (yHKIMOHalIbHAs TpyIma,
M30MEepUsi, TOMOJIOTHS;

— OCHOBHBI€ 3aKOHbI XMMHM: COXPAaHEHHMS MacChl  BEIECTB,
ITOCTOSTHCTBA COCTaBa BelecTB, [lepuonnueckuit 3akon J[.11. Menaeneena;

— OCHOBHbI€ TEOPHMH XMMHM; XUMUYECKOW CBSI3H, JIEKTPOIUTUYECKOU
JMCCOIMAIINY, CTPOCHHSI OPTaHUUYECKUX U HEOPTaHUUECKUX COCIUHEHUI;

— Ba)KHeiilllMe BelIeCTBA W MAaTepuaJibl: BaXXHEHIIME METaUlbl U
CILJIaBbl; CEpHas, COJIsSIHAs, a30THAsI U YKCYCHasi KUCJIOThI, OJIarOpOAHBIC Ta3bl,
BOJIOPOJI, KUCJIOPOJI, TaJOTeHbI, IIEJIOYHbIE METaJUIbl; OCHOBHBIC, KUCIIOTHBIE U
aMm(poTepHbIe OKCUIBI W TUIPOKCHIBI, IIEJIOUH, YIIEKUCIBIAA YrapHbBIH Ta3bl,
CEpPHUCTHIN T'a3, aMMUaK, BOAa, IPUPOJIHbIN a3, METaH, 3TaH, STUJICH, AllCTUJIEH,
XJIOPUA HaTpus, KapOOHAT W THApPOKApOOHAT HaTpusi, KapOoHar u Qocdar
Kalblus, OCH30J, METAHOJ W OTAHOJ, CJOXHBIE J(MUPHI, KUPBI, MbLIA,
MOHOcaxapubl (III0K03a), AUcaxapuabl (caxapo3a), mojaucaxapuasl (Kpaxmai U
[[EJUTIOJI03a), AaHWJIMH, aMUHOKHUCIJIOTHI, OEJIKH, UCKYCCTBEHHBIC U CUHTETHUYECKUE
BOJIOKHA, KayuyKH, IJIACTMACCHI.
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2.2. IlepeyeHb OCHOBHBIX MOKAa3aTejieil OlleHKH 3HAHUH U YMEeHM,
MOJJIeKAINX TEKYIeMY KOHTPOJII0 U MPOMEKYTOUYHOH aTTecTaluu

Ner/ Kontponmupyemslie HanmenoBanue
paszzensl (TeMbI) 3HaHus/yMeHUs OLICHOYHOT'O
JUCLIUIUINHEBL* CpeACTBa
1 Pasgen l. OOmwasg u | YMeHus: YcTHbIi onpoc,
HEOpraHn4eCKasa -XapaKTepHu30BaTb: 3JICMCHTBI MaJIbIX IMUCbMECHHAA
XUMUSA MEPUOJOB [0 UX TMOJOXKEHHUIO B pabora,
ITepuonnueckoit cucteme [I.M1. Menneneena; TECTUPOBAHHE

0o01Ie XMMHYECKHE CBOMCTBA MCTAJIIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTraHUYEeCKUX
COCIMHEHUH; CTPOCHHE U XUMHUYECKUE
CBOMCTBA M3yYEHHBIX HEOPTAHUYECKUX U
OPraHUYECKUX COCTUHECHUN;

-00bSACHATDH: 3aBUCUMOCTb CBOMCTB BELICCTB
OT UX COCTaBa M CTPOEHMS, HPUPOITY
XMUMUYECKOH CBSI3U (MOHHOW KOBAJICHTHOHM,
METAJTINYECKON U BOJIOPOJHOM ), 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEAKLIMU U TOJIOKEHHUE
XUMHUYECKOT'O PAaBHOBECHS OT Pa3IN4HbIX
(bakTOpOoB;

3HaHUS:

BajKHelilIMe XMMHMYecKHe TOHITHS:
BEIIECTBO, XUMUYECKUN  3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIILHBIE AaTOMHAs U
MOJIEKYJISIpHAsi MacChl, MOH, aJUIOTPOIHS,
M30TOIbI, XMMHUYECKas CBSI3b,
AJIEKTPOOTPHULIATENBHOCTD, BaJEHTHOCTD,
CTENeHb OKHUCIICHHS, MOJIb, MOJIIpHas Macca,
MOJIIpHBIA 00BEM Ta3000pa3HbIX BELIECTB,

BCIICCTBA MOJICKYJIAPHOTO U HEMOJICKYJISIPHOT'O

CTPOEHHSI, pACTBOPBI, MIEKTPOJIUT U
HEIJIEKTPOJIUT, JIEKTPOIUTHIECKAS
JIACCOLMAMs, OKACIUTENIb U BOCCTAHOBUTEIID,
OKHCJIEHUE W BOCCTaHOBJICHHE, TEINIOBOMN

s dexT peakuu, CKOPOCTh XUMUUECKON
peaKkuuu, KaTajau3, XMUMUYECKOE PAaBHOBECHE;
-OCHOBHbIC 32aKOHBI XUMHMH: COXPAHEHUS
MacCCBIBEIIECTB, TIOCTOSHCTBA COCTABA BEIIECTB,
ITepuoanueckuii 3akon [{.11. Menneneesa;
-OCHOBHbIE TEOPUU XUMHUHU; XUMUYECKOU
CBSI3U, DJIEKTPOJIUTUYECKON TUCCOLUALIAH,
CTPOEHHUSI OPTAHUYECKUX U HEOPTaHUYECKUX
COCIUHCHMI;

Baskueiilue BelecTsa M MaTepUAaJibl:
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BKHEUIIIME METAJLIbI U CIIaBbI; CEpHas,
COJIsSIHAsI, a30THAsI U YKCYCHasl KUCJIOTHI;
0J1aropoAHbIE Ta3bl, BOJOPO, KUCIOPOI,
rajoreHbl, MEJI0YHBIC METAJUIBI, OCHOBHBIE,
KHCIIOTHBIE U aM(OTEePHBIC OKCHJIBI U
TUAPOKCHIBI, IETI0YH, YTIIACKUCIBIN U yrapHbIN
ra3bl, CEpHUCTBIA ra3, aMMHaK, BOJa,
MPUPOJHBIN Ta3, METaH, 3TaH, TUJICH,
alleTUJICH, XJIOPU HATpHsl, KapOoHAT 1
TUAPOKApOOHAT HATPHS,

2 Paznen 2.
Opranunueckas
XUMHUS

YMeHus: YcTHbIi onpoc,
-HA3bIBATh: WU3Y4YEHHBbIE  BELIECTBA IO NMCbMEHHAas
TPUBHUAIBLHON 158105 MEXKlyHapOIHOU pabora,
HOMEHKJIATypE; TECTUPOBAHUE
-ompeAeasiTb:  BAJICHTHOCTb M CTENEHb

OKUCTICHUSI XUMHUYECKUX  JJIEMEHTOB,  THII
XUMHUYECKON CBS3UB COCIUHEHUSX, 3apsij UOHA,
XapakTep Cpeabl B BOJHBIX  pacTBOpax
HEOPraHMYECKUX U OPraHUYeCKHX COCAMHEHUU,
OKUCITUTEIh u BOCCTaHOBUTEIb,
MIPUHA/UIC)KHOCTh BEIIECTB K pa3HbIM Kjlaccam
HEOPTraHWYECKUX U OPTaHUYECKUX COCTMHEHU;
-BBINIOJIHATH XHMHUYECKHH JKCIEPUMEHT: IO
pacro3HaBaHUIO BAXKHEHIIINX HEOPTAHUUECKUX U
OpPraHUYECKUX COETMHEHUI;

-NIPOBOJIUTH: CaMOCTOSITEIIbHBIN TTOUCK
XUMHUYECKON HMH(OpPMAIMM C HCIOJIIb30BAHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUul,  KOMIBIOTEPHBIX  0a3  JaHHBIX,
pecypcoB WNurtepuera); WCIIOIb30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUU il 00paboTKu U
nepeauyd XUMHUYECKOM HHpoOpManuu U €e
MIPEJICTaBJICHUS B PA3IUYHBIX (popmax;
-CBA3BIBATH: HM3YYCHHBIM MaTepHall CO CBOEH
po(hecCHOHANEHOM IS TENBHOCTBIO;

-peliaTh: pacyeTHHIC 33J1a4d IO XUMHUUYECKUM
dbopMyliaM U ypaBHEHUSIM;

3HaHHUS:

Ba)KHelllIMe BellecTBa U MATEPUAJIbI:

MeTaH, »JTaH, OJTWIEH, aleTWIeH, OeH30Il,
METaHOJI WM JTaHOJ, CIOXKHBIE 3(QUPHI, KUPBI,
MbLIa, MOHOCaxapuibl (TJIFOKO3a), IHUCaXapHIbl
(caxapoza), monmcaxapuabl  (Kpaxmal U
LEJUTI0I03a), AHWJIUH, aMHHOKHUCIIOTBHI, OENKH,
HUCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA,
Kay4yKH, MIJIaCTMACCHL.
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2.3. Cucrema  KOHTPOJsSI M  OIEHKM  OCBOEHHMST  MNPOrpaMMBbI

001eo0pa3oBaTeJIbHOM JUCUUIJINHBI.

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOYYaIOIIUXCS OCYIIECTBISACTCS II0
CPEICTBAM TOYEK PYOEIKHOTO KOHTPOJIS (MPAKTUYECKUX PadOT, YCTHBIX OTBETOB
ctynenroB). K nuddepennnpoBaHHOMy 3adeTy JIOMYCKAIOTCS  CTYIICHTHI,
UMEIOIIUE aTTECTAIMOHHYIO OIEHKY MO JAUCIUIUIMHE «XUMHUsD, BBITIOJTHUBIINE
80% mpakTUYeCKUX padoT.

3. OLIEHOYHBIE CPEJICTBA JIJISI ITPOBEJJEHIM S [TPOMEXYTOYHOM
ATTECTALIMU

3.1. 3ajaHusa 11 OLleHKH YMEHUIl M 0CBOeHHe 3HAHM I

3.1.1. 3a4eTHO-3K3aMEeHAIIMOHHbIE MATEPHUAJIBI

JuddepeHniupoBaHHbId 3a4eT MO JUCHUIUIMHE «XHUMHS» TMPOBOIUTCS B
dbopme TecTUpPOBaHUS, TIPUMEP TECTOBOTO 3aJaHus MPUBEACH HIKE.

Yacmp 1

Al. BemectBo, hopmyna koroporo CH3COOH:

1. ankaH

2. CTIAPT
3. KapOOHOBas KMCJIOTa

4. anpaerun
A2. K XuMuueckum sIBJICHUSIM OTHOCHUTCH:
1. ucniapenue BoJibI

2. U3MEJIbYEHUE PY/IbI
3. TOpEeHHE CrupTa

4. nnasnenue napaduna

A3. BoccraHoBUTENbHBIE CBOWCTBA METAUIOB OJHOW TOATPYMIBI C
YBEJIIMYECHHUEM MOPSIKOBOTOHOMEPA JIEMEHTA:

1. ociabeBaroT

2. HE U3MEHSIOTCS
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3. BO3pacTarT

4. cHauyasa BO3pacTaroT, 3aTeM YObIBaIOT.

A4. Bemecrsa H2S504, HCI, HNO3 sBisrorcs:

1. xucioramu

2. OKCUJaMHU

3. OCHOBAaHUSIMU

4. conamu

AS. ®opmyna denona:

1. C6H130H

2. C6H50H

3. C6H5NH2

4. C6H5NO3

A6. IIaTb >7IEKTPOHOB HAXOAUTCS HA BHEIIHEM HEPIETHUYECKOM YpPOBHE
aToMma:

1. xamus

2. a3oTa

3. aJTIOMUHHUS

4. dTopa

A’7. MaccoBasi 107151 cepbl B CyJIb(PUAC KaIHs paHa:

1.29,1%

2.30,4 %

3.45,1%

4. 58, 2%

AS8. ITopsiikoBbIif HOMEP XUMHUYECKOTO 3JIEMEHTA BCETA PABEH ... B aTOME:

1 .4ncay NPOTOHOB, YKCITY HEUTPOHOB U YHCITY IEKTPOHOB;

2. 9UCITy IPOTOHOB U YHCITy HEUTPOHOB;

3.4uciTy IPOTOHOB U YUCITY JIEKTPOHOB;

4 4uciy 3JIEKTPOHOB U YHCITy HEUTPOHOB.

A9. Kpucramnmueckast penieTka, XapakTepHas 1Jisl METAJUIOB U CILIABOB:
1. aroMHas

2. OHHAs

3. MoJIeKyIsIpHas

4. MeTayuinueckas
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A10. K MmoHOCaxapumpamM OTHOCHUTCH:

1. rmoko3a

2. caxapo3sa

3. Kpaxmai

4. KyieTyarka

All. [Iponecc pa3pylieHHss METAJUIOB U CILIABOB IO AEMCTBHEM BHEITHUX
YCIIOBUM:

1. BOCCTaHOBJICHUE

2. KOppo3ust

3. nmuddyzus

4. ucriapeHue

A12. BaneHTHOCTb yIiepo/ia B OpraHNYECKUX COCTMHEHUSX:

1. onuH

2. 1Ba
3. Tpu

4, geThIpe

A13. K peakiusim 3aMeII€HUSI OTHOCUTCS pEaKIIUs:

1.S+ 02 =S02

2. 2NaOH = Na20 + H20

3. AgNO3+HCI = AgCl +HNO3

4, 2HCI + Zn = ZnCI2 +H2

A14. KoBasieHTHas HENOJIAPHAS CBSI3b PEAIN3YETCS B COCIMHEHNM:

1. xnoposogopox (HCI)

2. SIC ( kapOu1 KpeMHUS1)

3. H2 (Bomopon)

4. CH4 (metan)

A1lS. BemiecTBa, UMEIOIIUE OAWMH U TOT K€ COCTAaB U OAHY U Ty XK€
MOJIEKYJISIPHYIO MAaccCy, HOpa3IMYarolIuecs: CTPOCHUEM MOJIEKYJT Ha3bIBAIOT:

1. nzomepamu

2. aHaJloraMu

3. roMoIoramMu

4. yrneBogamu.

A16. Karanu3aropsl, 3TO BEIIECTBA!
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1. yCKOpsIOIIMe XUMHUYECKUE PEaKITUU

2. 3aMeIJIAIONTNE XUMUYECKUE PEaKIuu

3. HE BJIIMSIONINE HA XUMHUYECKUE PEaKIINH
4. nerupyroiue 100aBKu

A17. BemectBo NaOH — 3to0:

1. Kucnorta

2. COJIb
3. OCHOBaHHUE

4. oxeun

A18. [IpucyTrcTBHuE B pacTBOPE KUCIOTHI MOYKHO J10Ka3aTh C MIOMOIIBIO:
1) makmyca

2) deHoNdTaNCHHA

3) menoun

A19. Bemectna ¢ o6mieit hopmymnoit CnH2n oTHOCATCS K Ki1accy
1) ankaHOB

2) aJIKCHOB

3) alKUHOB

4) apeHOB

A20. Kaxkas crenens okucienus xpoma B K2Cr207?

1)+6

2) +3

3) -3

4) -6

Yacmo 2

Bb1. K peakniusm oOMeHa OTHOCSTCS:
1.5+ 02 =S02

2. 2NaOH = Na20 + H20

3. AgNO3+HCI = AgCIl +HNO3

4. 2HCI + Zn(NO3)2= ZnCI2 + 2ZHNO3
5.S02 + H20 = H2S03

6. NaOH + H2S0O4 = Na2S04 +2H20
b2. Oxcugamu SBASIOTCS:
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1. Ca(OH)2
2. CaCO3

3. CaO

4. HC1

5. Na20

6. SO3

B3. K kimaccam opraHn4eCckux COEAUHEHUN OTHOCSTCS:
. pEHBI

. aJIKaJINECHBI
. OKCHUJIBI

. OCHOBaHMUS
. IEJI0UU

o OB W DN

. QJIKEHBI
b4. Peakuun, XxapakTepHsble 1151 CHUPTOB:
1. ropenue

2. IPUCOETUHECHHE

. TIOJINMEpU3aLH

. Jleruaparanus

. XUMUYECKU UHEPTHBI

o O bW

. ATepUPUKALIHS

BbS. Cpean npuBeACHHBIX HUXKE BEUIECTB, HaAUTe (GOpMYyJibl 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

Bb6. 13oMmeps! yreBogoponaa cocraom 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. Kakue BemiecTBa sIBISIOTCS alKaHAMHU:

1.CH4

2.C2H2

3.C8H16

4.C5H12

5. C3HS8

6. C5H8

B8. YkcycHY10 KHUCIIOTY IPUMEHSIOT JIJIS:
. OUYHCTKHU BOJIBI

. TIOJTYYCHUS] CHHTETHYECKOT0 KayJdyKa
. JUTSI TIOJTYYEHUS JICKapCTB

. aI[€TaTHOTI'O IIIEJIKa

. YCKOPEHHUsI CO3PEBaHUS IOMHUIOPOB

o OB WDN

. KOHCEpBUPOBAaHUS OBOLIEH
B9. BemiecTBa ¢ HOHHOI CBA3BIO:
1. C3H8

2. KCl

3. Na2S

4. HC15.CaO

6. SO2

B10. Oxcun kaibIys BCTYIUT B PEAKIIUIO CO CICAYIOIIMMU BEIlECTBAMMU:
1. Na2S0O4

2.02

3. HCl

4, H20

5. NaOH

6. SO3

Ha Breimonaenue auddepeHIupoBaHHOTO 3adeTa Mo XUMHH jaetrcsas 90
MuHYT. PaboTa coctouT u3 2 yactei, Bkiarovaromux 30 3agaHui.

Yacte 1 Brmrouaet 20 3aganuit (A1-A20). K xaxxnomy 3ananuio gaercs 4
OTBETA, OJIUH U3 KOTOPBIX BEPHBIN.
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Yacte 2 Brmrowaer 10 3amanmii (b21-B30) ¢ BeIOOpOoM TpEX BEpHBIX
OTBETOB M3 IIECTH.

3a npaBWJIbHO BHITIOJIHEHHBIE 33JJaHUs U3 YacTU 1 00ydaromuiics moaydyaer
Mo omHoMy Oamry. 3a MNpaBWIBHO BBIMOJHEHHBIC 3aJaHAS W3 YacTH 2
oOyyaromiuiics mnoxydaet no asa 0asia. [lodyueHHbIe 6Bl CYMMUPYIOTCSI.

Kpumepuu ouyenku:

J171st moTyyeHus OIIEHKU «OTIIMYHO» JI0CTaTOYHO HaOpath 37-40 Gasnios.

J171st moTy4YeHus OIIEHKU «XOPOIIO» A0CTaTOuHO HabpaTh 26-36 6aos.

JI1st oTy4YeHusl OLICHKU «YJIOBJIETBOPUTEIBHOY» JOCTaTO4YHO HaOparh 16-
25 Ganos.

OlleHKa «HEYOBIECTBOPUTEILHO» CTABUTCS, €CIIU CTYIACHT HaOpall MeHee
16 6anos.

3.1.2. KOHTPO/IbHO-U3MEPUTEIbHbIC MATEPHAJIbI

3.1.2.1. KoHTpo/JbHO-U3MepHUTE/JIbHbIE MaTepHajdbl MO0 TeMaM
pa3zena 1. «O0mas 1 Heoprauu4eckasi XMMHUsD)

B pamkax wusyyeHus [OUCUMIUIMHBL “XuUMHS~ Uil OLCHKA 3HAHHUU
TEOPETUYECKOT0 MaTepHalia 1Mo TeMaM MNPeIyCMOTPEHbl TaKue BUABbI KOHTPOJIS
KaK: YCTHBIN OIpoC, MUChbMEHHasi paboTa, TecTupoBanue. [Ipumepsl 3aganuii 1o
TE€MaM NPUBEAECHBI HUXE.

Tema 1.1. OCHOBHBbIE NOHATHSA M 3AKOHBI XUMUH

Yemmuwiii onpoc.

1. JlaliTe omnpeneneHus CIEAYIOIIMM TOHSATUSAM: BEIIECTBO, AaTOM,
MOJIEKYJa, XUMAYECKUH DJIIEMEHT.

2. IIpoctsle u cnoxHbie BemecTna. [Ipuseaure 2-3 npumepa.

3. Amnorpomnnbie Mmogudukamuu. [IpuBenure 2-3 mpumepa.

3. Uro Takoe oTHOcuTenbHas aromHas macca? Kakum oOpazom oHa
omnpezaensercs?

4. Yro Takoe oTHOCUTEIbHAsT MoJieKysapHas macca? Kakum obpazom oHa
onpexaensiercs?

5. Yro takoe BaneHTHOCTH? Kakum oOpa3zom oHa omnpenensieTcs?
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6. Cdopmynupyiite 3aKOH COXpaHEHHUsI Macchl BemecTB. KTo sBisiercs ero
aBTOpOoM?

7. CdopmynupyiiTe 3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. Kem u Koraa
OH OBLIT OTKPHIT?

8. Cdopmynupyiite 3akoH ABOTaapo U CIEICTBUE U3 HETO.

Iucvmennasn paboma

1. 3anonHUTE TAONUIly 1O MPHUBEIACHHOMY CIHCKY: KHPIIHY, TOBapCHHAs
COJb, MEJ, jKeJe3Has KHOIKa, BOAA, caxap, CBeua, Kojba, yKCycHas KHUCIOTa,
I'BO3/b, TETPA/b, Kpaxmall, KapaHJall, CepHasi KHCIIOTa, YIIIEKUCIbIN ra3, KHUTa,
CTEKJISIHHAsI BOPOHKA, CITUPT.

Bemniectso Teno

2. TlpuBenure nBa mpUMepa XUMHUYECKUX SIBICHUH, BCTPEUAIONIUXCA B
OBITY. YKaKUTE MPU3HAKU XUMHUECKUX PEaKIUH.

3. Jonwumurte mpuBeAcHHbIE HIKE ()pasbl, BCTABUB CJIOBA «XUMHUYECKUUN
AIEMEHT», «aTOM», «MOJIEKYJI.

KHCJIOPOJIa COCTOSIT U3 OJTHOTO
coliepkar JiBa
B COCTaB BOJIbI
BXOJIST JIBYX , OJHUM U3 KOTOPBIX SIBIISIETCA
KHUCJIOPO/I.

4. Bprunciante OTHOCHUTEJILHEIE MOJICKYJIIPHBIC MACChbl BCIICCTB II0 HX
(1)0pMy.HaM: Fezog, H2804,CUO, P205, CSZ, HN03

Tema 1.2. Ilepnonnueckuii 3akoH U Ileprnoanuyeckass cucreMa XUMHYECKUX
3jemeHToB .. MeHnaeneeBa u cTpoeHne aromMa

Tecmuposanue.

1. B yem ¢usndeckuii CMBICII HOMEpa Iepro/Ia:

A) TOKa3bIBa€T KOJMYECTBO DJICKTPOHOB Ha BHEIIHEM 3JHEPreTHYECKOM
YPOBHE;

b) nmoka3bIBaeT KOJIMYECTBO IHEPTETUUECKUX YPOBHEM;

B) cooTBeTCTBYET BAJICHTHOCTH AJIEMEHTA.

2. B moGouyHbIe TOATPYTIITHI TIEPUOANIECKON CUCTEMBI BXOJISAT:

A) XUMHUYECKHUE PIEMEHTHI MaJIbIX EPUOJIOB;
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b) xumudeckue 3meMeHTbl OOJIBIINX TEPUOIOB;

B) xumudeckue 31eMeHThl MaJbiX U OOIBIINX IEPHUOIOB.

3. ATOMHBII paguyc ¢ yBEJIUUYCHHEM 3apsijia siipa B ITIaBHOM MOATpYIIIIE:

A) yBenuuuBaercs;

b) ymenpiaercs;

B) He u3aMmensieTcsl.

4. DneMeHTapHas 4acTHUIa siApa aToMa, ONpEAEIISIFonIas €ro 3apsii:

A) HEUTpOH;

b) npotoH;

B) anexTpoH.

5. KakoB xapakrep CBOWCTB BBICHIETO OKCHJA XMMHUYECKOIO 3JIEMEHTa
Ne 16:

A) OCHOBHBII;

b) amporepnsiii;

B) kucnoTHbIi.

6. Uem pasznuuarorcs sjipa M30TOMOB:

A) 4uCIOM NPOTOHOB U YUCJIOM HEUTPOHOB;

b) uncnom npoToHOB;

B) uucnom HEHTPOHOB.

7. Kakoéi »27eMEHT TposiBisieT Haubojee SIPKO  BhIPAKCHHBIC
HEMETAJUIMYECKHUE CBOMCTBA!

A) Kucnopon;

b) cepa;

B) cenen.

8. Kakoit onemeHT TposBISeT Hamboiee  SPKO  BBIPAKCHHBIC
MeTaJUIMYECKHE CBOMCTBA:

A) nuTuii;

b) pyouamii;

B) kanwuii.

9. Anpo aToma COCTOUT H3.

A) IPOTOHOB U 3JIEKTPOHOB;

B) a5ekTpoHOB 1 HEHTPOHOB;

B) HENTPOHOB U MPOTOHOB.

10. Kak wu3MeHSIOTCA CBOWCTBA JJIEMEHTOB BHYTPU TMEepuojia C
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YBEJIMYECHHUEM 3apsijia sJiep UX aTOMOB:
A) JIaBHO;
b) ckaukoobpa3Ho;
B) He u3MeHsitoTcs.

Tecmuposanue.

1. Kakue 3neMeHTapHbIe YaCTUIBI BXOJST B COCTAB aTOMHOTO SApa:

A) TOJIBKO POTOHBI

B) Tonbko HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HENTPOHBI U 31MEKTPOHBI

2. DKCTIEpUMEHTAIBHO O0OHAPY>KHJI DIIEKTPOHBI B COCTaBE aTOMOB U JIaJl UM
Ha3BaHUE YUYEHBIN- (PU3UK:

A) Ix.Tomcon B xonie XIX B.

B) K.Ileppen B XIX B.

C) Cronu B XIX B.

D) 3.Pe3epdopa B XX B.

3. Maccy, paBHyl Macce aroMa Bomopona (TMPUHATOW B XUMHH 3a
€IMHMUILY), ¥ 3apsia +1 UMEIOT ClieqyIoIKe 3J€MEHTApHbIE YACTHIbI:

A) HEHTPOHBI

B) anexTpoHsl

C) noHbI

D) nipoTtoHbI

4. Tlpu mopmave BBICOKOTO HAIpPSDKEHHS Ha BJIEKTPOAbl B BaKyyme ObLIO
oOHapy)XeHO SIBJI€HHME, Ha3BaHHOE KaToAHbIMU Jiydamu. Karoguele mgyuum
OKa3aJIUCh:

A) IOTOKOM 3JIEKTPOHOB OT aHO/IA K KaToay

B) moTokoM 37€KTpOHOB OT Karojia K aHOAY

C) NOTOKOM MPOTOHOB OT aHOJIa K KaTOy

D) NoTOKOM IIPOTOHOB OT KaToAa K aHOAY

5. Onpenenure YUCIO SIEKTPOHOB B aTOME Keje3a:

A) 26

B) 30

C) 56
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D) 55

6. B ocHOBe sJIepHBIX IPOLIECCOB JICKUT U3MEHEHUE:

A) 4mnclia AIEKTPOHOB B aTOME

B) uncna HEUTPOHOB B siipe aTomMa

C) uncia MpOTOHOB B SAPE aToMa

D) macchl atoma

7. Kakue gacTHIpl Ha3bpIBAIOTCSI H30TOTIAMMU:

A) aTOMBI, UMEIOIIHNE OJIMHAKOBOE YK CIIO IIPOTOHOB U HEUTPOHOB B fAJIpe

B) aTtombl, nMmerore oaMHAKOBBIN 3apsi/l, HO Pa3HyIO0 Maccy

C) aToMBI ¢ pa3HbBIM 3apsIOM siJipa, HO C OJJUHAKOBOM Maccoi

D) pa3HOBUAHOCTH aTOMOB OJIHOTO U TOTO € 3JIEMEHTA, UMEIOIIYIO PAa3HOE
YHCJIO AIEKTPOHOB

8. TpuTwii - 3T0 H30TOII:

A) TuTana

B) Bonopona

C) xmopa

D) renus

9. DneKkTpoHBI aTOMHOUW 00O0JIOUKH HAXOSATCS Ha HEKOTOPOM PAaCCTOSHHH
OT siipa aToMa, HO HE MPUTATHUBAIOTCA K TOJIOXKUTEIBHO 3apsHKEHHOMY SITIpY,
MOTOMY YTO:

A) DIIEKTPOHBI B aTOME ITOCTOSTHHO JBIKYTCS BOKPYT SApa

B) anexTpoHbl B aTOMe HE MMEIOT OTPUIIATENILHOTO 3apsia

C) aNeKTpOHBI CUITLHO YIAJICHBI OT SApa

D) 3apsiz siapa MeHbIIe, 4eM 3apsii JEKTPOHOB

10. Ywucno »5eKTpOHOB Ha BHEITHEM DHEPTETHUECKOM YPOBHE AIIEKTPOHHOM
000JI0UKY aToMa JJIsi XUMUYECKUX AJIEMEHTOB IIIABHBIX MOJATPYII PABHO:

A) HOMepy psna B Tabnuiie MeHnzeneesa

B) Homepy nepuoaa B Tabnuiie Meneneena

C) oTHOCHUTENBHOM aTOMHOM Macce XMMHUYECKOTO JIEMEHTa

D) Homepy rpynibl

11. MakcumalibHOE YMCIIO JIEKTPOHOB HAa BTOPOM IHEPTETUUYECKOM YPOBHE
B aTOME:

A) nBa

B) Bocemb
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C) uetnipe
D) onun

12. Beibepute BepHOE YTBEP)KICHHE:

A) 4eM MEHbIIIE 3anac YHEPTUM FIEKTPOHA, TEM MEHBIIIE M0 pa3MepaM €ro
opOuTaIb

B) wem Gosbiie 3amac HEPTUU 3JIEKTPOHA, TEM MEHBIIE IO pa3MepaM €ro
opOuTab

C) pa3mepsl opOuTanet AIEKTPOHOB CBA3aHBI C KOJIMYECTBOM AJIEKTPOHOB
Ha JJAaHHOW OpOUTaIN

D) pa3mep opOuTanu He 3aBUCUT OT YHEPTUU IEKTPOHA

13. BeiGepute nBa 31eMeHTa, CBOMCTBA KOTOPBIX OYIyT MOBTOPSITCS, CCIH
KOH(UTYpAITUU UX BHEITHUX YHEPTETUICCKUX YPOBHEH:

A) 2s% u 3s23p°

B) 25%2p°® u 3523p°

C) 2s? u 25°2p°

D) 1s%u 1st

14. BoiOepuTe XUMHUYECKHUI 3JIEMEHT, KOTOPHIN OTIIMYAETCA OT OCTaJbHBIX
10 XUMHUYECKUM CBOICTBaM (aKTUBHOCTH):

A) Ne5

B) 18

C) Ne2

D) Nel0

15. AToMm »snemMeHTa HMEET OJIICKTPOHHYH KOH(PHUTYpallUI0 BHEITHETO
SHEPreTHYecKoro yposHs 3st. [l Hero Hauboee XapakTepPHOE CBOWCTBO:

A) oTHaBaTh U IPUHUMATH AJIEKTPOHBI

B) mpuHUMAaTh 37E€KTPOHBI

C) HE U3MEHATH CTEIICHh OKMCIICHUS B XUMHUYECKUX PEaKITUIX

D) otnaBarh 3J€KTPOHBI

16. Ykaxkxute HeBEepHOE YTBEPKICHUE:

A) B mpeaenax OAHOM W TOM ke Tpymnnbl (B INIABHON MOATPYIMIE)
YMEHBIIIAETCS PANyC aToMa

B) B mnpenenax omHOM M TOW K€ Tpynmnbl (B MIABHOM MOATPYMIIE)
YBEIUYUBAIOTCS 3apsA/Ibl ATOMHBIX SIAEP

C) B mpenenax OAHOM W TOW K€ Tpynmnbl (B INIABHOM MOJATPYIIIE)
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YBEJIIMYMBAIOTCS METAJUTMYECKUE CBOMCTBA 3JIEMEHTA

D) B npenenax ogHON M TOHM ke T'PYIIbI (B IIABHOW MOATPYIIIIE) pacTeT
YHCIIO SHEPTETUYCCKUX YPOBHEH B aToMe

17. Kak Ha3bIBalOTCA paJWOAKTHUBHBIC Jy4H, KOTOpble HE HECYT
AIIEKTPUUECKOTO 3apsija:

A) 6erra-nmyuun

B) kucnopoanslii ra3

C) ramma-nyuu

D) ansda-myun

18. Ha ogHOM p-1iogypOBHE HE MOYKET HaXOIUThCA:

A) 1 anexTpoH

B) 6 anexTpoHOB

C) 8 a1eKkTpoHOB

D) 2 snektpoHa

19. DnieMeHT ¢ MOPSIAKOBBIM HOMEPOM 15, nmeer:

A) I9Th BHELIHUX SIEKTPOHOB B KoH(urypauuu 3s33p?

B) m14Th BHEIHUX JIEKTPOHOB B KoH(urypamuu 3s°3p°

C) mATh BHEIIHUX SJIEKTPOHOB B KoH(Urypamuu 3s23p?

D) msTh BHEIIHUX DIEKTPOHOB B KoH(uUrypamuu 3s3p?

20. Kakyto MUHUMAaNbHYI0O 1 MakCUMaJIbHYIO BaJCHTHOCTh MUMEET cepa B
XUMHUYECKHX COCTUHEHUSIX:

A) Il u VI

B) IV u VI

COHulv

D)Iull

Tema 1.3. CTpoeHue BemecTna.

Yemmuwiii onpoc.

1. OxapakTepusyiiTe IOHSTHE «HOHHAs CBsI3b». KakoB MeXaHW3M €ro
obpazoBaHus?

2. OxapakTepusyiTe TOHATHS «KAaTHOHBDY W «aHUOHB». Kakue TpyIsI
KaTHOHOB ¥ aHHOHOB BHI 3HaeTe?

3. Kakumu QusudeckumMu CBONCTBAMH XapaKTEPHU3YIOTCS BEIECTBa C
MOHHBIMH KPUCTAJUTMYECKUMHU PEIIETKAMU?
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4. Kakyro XMMHYECKYIO CBSI3b Ha3bIBAIOT KOBaJeHTHOW? Kakue mpuzHaku
YUUTHIBAIOT MPHU KJIACCU(DUKAIIMY KOBAJICHTHBIX CBSA3CH?

5. KakoBbl MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOM CBS3U?

6. Kakumu 0coOeHHOCTAMHU XapaKTEepU3yeTCsl CTPOSHUE aTOMOB METAIJIOB?

7. OxapakTepu3yiTe MOHATUE «METAJUITMYECKas CBA3b». UTO cOmmKaeT 3Ty
CBSI3b C MOHHOW U KOBAJIEHTHOU CBS3SIMU?

8. Uto mpencTaBiseT co00i MeTamnyecKasi KpUCTaUTHYecKasl pernieTka’?

9. YUto Takoe cmech? Kakue TUIBI CMECEH pas3iMyaroT MO arperarTHoMy
COCTOSIHUIO OOpasyromux ux BemiecTB? Kakue TUIbI cMeceil pa3iudaroT Io
IPU3HAKY OJHOPOAHOCTH?

10. OxapakrepusyiiTe IOHATHE «JIUCIIEpCHAs cHUCTeMa». YeMm aucrepcHas
CHUCTEMA OTIIMYAETCS OT OCTAJIbHBIX CMECEN?

11. Kakue cuctembl Ha3bpIBalOT rpyboaucnepcHsiMU? Ha kakue rpynimsl
onu aenstcsa? Kakoil mpu3Hak JISKUT B OCHOBE TaKoM Kiiaccuukaum?

12. JlaiiTe onpeieieHne MOHATUS «IJIEKTPOOTPUIIATEITHHOCTDY.

Tema 1.4. Bona. PacTBopbl. DJIeKTPOIMTHYECKAS JUCCONUALIUSA
Ilucvmennas paboma
1. 3anumure nucconmanuio ciaenyrommx BemecTB. Al(NOs);; Ba(OH);;

CaCl,; NazPO4; PbCO3; HNO:s.

2. 3anuImTe MOJHBIC U COKPAIIEHHBIC YPABHCHHS XUMHUCCKUX PEaKITHIA.
1. KOH + HCI = KCI + H20

2. K3S + CuSO4 = CuS + K3S04

3. BaCl; + 2KNO3; =Ba(NOs3), + 2KClI

3. CocraBbTe ypaBHEHHS PEAKIHMU B MOJIEKYIIPHOM, ITOJHOM HOHHOM H
COKpal€HHOM MOHHOM BHAC MCKAY CICAYIOIINMHU BCIICCTBAMMU:

1. NaOH + HCI =

2. KoS + MgSO4 =

3. MgCl, + NaNO;3 =

4, HgO + H,SO, =

5. Pb(NOg)z + B&(OH)Q =

6. CaCl, + NazsPO, =
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7. MgCO3 + HNO3 =
8. Na,SO3 + KNO3 =
9. Na,O+ H;PO,4 =
10. Fe;O3 + HNO3 =
4. Hamummre MOJEKYISIpHbIE W HOHHBIE YPaBHEHHS pPEaKIUl MEXIy
PacTBOPAMH:
1. cepHOI KHCIIOTBI U XJIOpHIa Oapus
. TUIpOoKcuaa Kaus U GochOpHOIl KUCIIOTHI
. kKapOoHaTa HaTpusl U HUTpaTa CBUHIIA
. COJISTHOM KMCJIOThI U HUTpaTa cepedpa
. xyiopuia 6apus u cyabdara meau (11)
. TUIPOKCHUA KAJIbLIMS U @30THOM KUCIIOTHI
. THIPOKCHUA KaJIUs U CEPHUCTOM KHCIIOTHI
. OpoMHIa aMMOHUS U TUAPOKCUIA HATPUS

O© 00 ~NO O b WD

. HUTparTa aJfOMUHUS ¥ TUPOKCHU]IA KaJUs
10. xapOoHara HaTpusi ¥ A@30THOU KUCIIOTHI

Tema 1.5. Kuaaccudpuxanusi HEOPraHMYeCKUX COCIMHEHMH W MX
CBOMCTBA

Tecmuposanue.

1. OT nmuTHA K ppaHLMIO y aTOMOB IIEIOYHBIX METAJIOB:

A. Bo3pacTaeT 4ncio BaJCHTHBIX AIEKTPOHOB

B. Bo3pacTaeT uucio 3HepreTHYecKrux ypoBHEH

C. Bo3pacTaer 3eKTPOOTPULIATETLHOCTD

D. yMmeHnbI1aeTcs paguyc

2. bomee cuibHbIE BOCCTAaHOBUTENbHBIE CBOMCTBA, YE€M aJIOMUHHUMA,
IPOSIBIISET:

A.B

B. Mg

C.C

D. Si

3. C consiHOM KHCIIOTOH ObIcTpee BceX OyIeT B3auMOICICTBOBATh:

A. xerne3o

B. amomunuit
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C. maruuit
D. narpwuit

4. AMOMUHHMIM MOXET B3aUMOJIEMCTBOBATh CO BCEMU BEIIECTBAMHM T'PYIIIIbI:

A. Cly, NaOH, HCI

B. Zn, KOH, H,SO4

C. HCI, S, Mg

D. Fe;03, K, K20

5. Kakum criocoOoM Hemb3s yCTpaHUTh BPEMEHHYIO 5KECTKOCTh BOZbI?

A. 100aBIE€HUEM ITUTHEBOU COMBI

B. kunsuenuem

C. no6aBneHueM N3BECTKOBOTO MOJIOKA

D. noGaBneHrneM KaJbLIMHUPOBAHHOM COZbI

6. B pany Na,O — MgO — Al,O; mpoucxomuT W3MEHEHHE CBOWCTB
OKCHJIOB:

A. OT OCHOBHBIX K KUCJIOTHBIM

B. oT 0CHOBHBIX K HECOJE00pa3yOLIUM

C. oT 0CHOBHBIX K aM(pOTEPHBIM

D. oT am}poTepHBIX K OCHOBHBIM

7. Ilpu B3auMOJEHCTBUM HATpUs C BOAOW 0OpaszyeTcsi TMAPOKCU]l HATPUS

8. Ilpu cropanuum xeneza Ha BO3AyXe OOpa3yeTcss CMEIIaHHBIA OKCHIl —
KeJe3Has
9. [Iporecc pa3pyiieHus: MeTasia noj AeHCTBUEM (PAKTOPOB OKpyKarome

Cpellbl Ha3bIBACTCSA
10. B cocraB KOCTHOI TKaHU BXOJAT COJIM METAJLIa

Tema 1.6. Xumuueckune peakumu

Yemmuwiii onpoc.

1. Oxcupspl: onpeneneHue, KaacCuuKaIys Mo pa3TudHbIM IIPU3HAKAM.

2. OcHOBHbIE, aM(pOTEpHbIE U KHUCIOTHBIE OKCHUIBL. 3aBUCHUMOCTH
XapakTepa OKCUa OT CTETICHU OKUCIICHHS 00pa3yoIIero ero Merasuia.

3. [TonmyueHue OKCHUIOB.

4, XuMHUY€eCKHE CBOIICTBA OKCUIIOB.

5. Kucnotsl: onpenenenue, kiaccu(puKalus 1Mo pa3IndyHbIM IPU3HAKAM.
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6. Xumuueckue CBOMCTBAa KHUCJIOT B CBETE€ TEOPUHU DIIEKTPOIUTUYECKON
JTUCCOLIAALIH.

7. OcoOeHHOCTH B3aMMOJICUCTBUS KOHIIEHTPUPOBAHHON CEPHOM M a30THOM
KHUCJIOT C METAJUIAMH.

8. OcHoBaHus: omnpezeneHne, Kiaccupuxarms.

9. OcHOBHBIE CIOCOOBI TOTYYEHHUS] OCHOBAHUIA.

10. XwMuyeckue  CBOWCTBA  OCHOBAaHMM B  CBETE  TCOPHH
AIEKTPOJIMTHYECKON JUCCOLMALINH.

11. Pa3znoxeHne HEPaCTBOPUMBIX B BOJIE€ OCHOBAaHUM.

12. Conu kak 3nexTponuthl. Conu cpeHue, KUCIbIE, OCHOBHbBIE, IBOMHBIE.

13. CrtocoObI OTyYEHHUS COJICH.

14. Xumu4deckre CBOMCTBA COJIEH B CBETE€ TCOPUM DIICKTPOIUTHUUYECKOU
JTCCOLIAALIVH.

15. T'unponus coneil.

Tema 1.7. MeTa/iibl 1 HEMETAJLIIbI

Iucomennas paboma

1. Ucionp3yss METOA DJJIEKTPOHHOTO OallaHca, COCTaBbTE YpaBHEHHE
peaxiuu

Na + HCl — NaCl + H,.

Omnpenennre OKUCIUTENb U BOCCTAHOBUTEIT.

2. Uctionb3yss MeToa SIEKTPOHHOro OajaHca, COCTaBbTE YpaBHEHHE
peaKiuu

Al + HCI — AICl; + H,.

Omnpenenute OKUCTUTENb K BOCCTAHOBUTEIT.

3. Ucnionb3yss MeToA dJEKTpOHHOro OajaHca, COCTaBbTE YpaBHEHHE
peakimu

H,S + H,SO; — S + H,0.

Omnpenenute OKUCTUTENb K BOCCTAHOBUTEITb.

4. Ucrionb3yss METOJ DJIIEKTPOHHOTO OanaHca, COCTaBbTE€ ypaBHEHHE
peaxiuu

Hl + H,SO, — I, + H,S + H,0.

Omnpenenure OKUCIUTENb U BOCCTAHOBUTEIT.

5. Ucnonb3yss MeTOn SIEKTPOHHOrO OanaHca, COCTaBbTE YpaBHEHUE
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peaxkuuu

P + HNO3 — NO2 + P205 + H20.

OnpenenuTe OKUCIUTENb U BOCCTAHOBUTEIID.

6. Ucnonb3yss MeTOJ SIEKTPOHHOTO OanaHca, COCTaBbTE YpaBHEHUE
peakuuu

Zn + CuSO4 — ZnSO4 + Cu.

OnpenenuTe OKUCIATEIb U BOCCTAHOBUTEIID.

7. Ucnonb3yss MeTOJ SJEKTPOHHOro OanaHca, COCTaBbTE€ YypaBHEHUE
peakuuu

C + HNO; — CO, + NO + H,0.

OnpenenuTe OKUCIATEIb U BOCCTAHOBUTEIID.

8. Ucnonb3yss MeTOJ 3JEKTPOHHOro OanaHca, COCTaBbTE€ YpaBHEHUE
peaxkuuu

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

OmnpenenuTe OKUCIUTETb U BOCCTAHOBUTEIID.

9. Ucnonb3yss MeTOn DIEKTPOHHOTO OajaHca, COCTaBbTE€ ypaBHEHHE
peakuuu

Kl + KMnO, + H,SO, — MnSQO, + I, + K,SO, + H20.

Onpenenure OKUCIUTEIb U BOCCTAHOBUTEIID.

10. Hcmonmb3yst MeTOonm OSIEKTPOHHOTO OanaHca, COCTaBbTE YpaBHEHHE
pEeaKInu:

K2Cr207+ HI + H2SO4 — 12 + Cr2(S04)3 + K2S0O4 + H20.

OnpenenuTe OKUCIUTEND U BOCCTAHOBUTEI.

11. HanummTe ypaBHEHHS peakivii, TPOTEKAIOIINX HA KaTOJE U aHOJE, a
TakKe 00lIlee ypaBHEHUE 3JIEKTPOJIM3a paciijiaBa Opomuaa Kajius Ha WHEPTHBIX
ANIEKTPOAAX.

12. Hanumurte ypaBHEHUs pEaKLMii, MPOTEKAIOIMX Ha aHOAE M KaToie, a
Takke o0I1Iee ypaBHEHHE AIEKTPOIM3a paciuiaBa Cyibpuiaa HaTpUsi Ha UHEPTHBIX
ANIEKTPOAAX.

13. Hannmmrte ypaBHEHUS pEaKIHii, MPOTEKAIONUX Ha KaToAe W aHOE, a
TakKe 00lIlee ypaBHEHHE DJIEKTPOJIM3a paciiiaBa XJopuaa O0apusi Ha MHEPTHBIX
ANIEKTPOAAX.

14. Hanumunrte ypaBHEHUs PEaKIMil, MPOTEKAIOIINX HA KATOJAE U aHOJE, a
TaK)Ke 00Illee YpaBHEHHUE IJIEKTPOJIM3a BOJHOIO pacTBOpa XJIOpHJA Kalus Ha
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WHEPTHBIX JIEKTPOIaX.

15. Hanuimure ypaBHEHUsI peakiyid, MPOTEKAIOIIMX Ha KaToJe U aHoJe, a
TaKke 00Iee ypaBHEHHE JIEKTPOJIM3a BOJHOTO pAacTBOpa HUTpaTa HaTpus Ha
MHEPTHBIX JEKTPOIaX.

3.1.2.2. KOHTPOJIbHO-U3MepHUTEeIbHbIC MATEPHAJIBI 10 TeMaM pasjeJia 2
«Oprannyeckasi XUMHA»

B paMkax wu3ydeHMs JOUCHUIUIMHBI “XuUMUS® JJIs1 OLEHKH 3HAHUU
TEOPETUUECKOTO MaTepualia Mo TeMaM IPEAyCMOTPEHbI TaKUE€ BHUJbI KOHTPOJIS
KaK: YCTHBIM ONpPOC, MUCbMEHHas padora, TectupoBanue. [IpumMepsl 3aganuii mo
TE€MaM NPUBEACHBI HIXKE.

Tema 2.1. OcHOBHBIC NOHATHA OPraHUYECKON XHMUM U TEOPHUHA
CTPOCHUS OPraHUYeCKUX COCAUHEHUMH

Yemmuwii onpoc.

1. IIpenmeT oprannuyeckoil XxuMuu. CpaBHEHUE OPraHMYECKHUX BEILIECTB C
HEOPTaHUYECKUMU.

2. [TpyumHB MHOTOOOPA3HsI OPraHUIECKUX COCTUHEHUH.

3. Teopusi crpoenus opranudeckux coenunenuit A.M. bBytneposa.
OCHOBHBIE MTOJOKEHNS TEOPUN XUMHUYECKOTO CTPOEHHUS. M30Mepust 1 H30MepBL.

4. Knaccudukanusi OpraHMn4ecKuxX BEILIECTB IO CTPOEHUIO YIIIEPOAHOTO
CKeJIeTa U HAIWYMIO (YHKIIMOHAJIBHBIX TPyII. [OMONIOTH U TOMOJIOTHSL.

Tema 2.2. YriieBoaopoabl U UX NPUPOAHbIE HCTOYHUKH

llucvmennas paboma

1. CocraBbTe CTPYKTypHBIE (QOPMYJIBI BCEX HM30MEPOB, OTBEYAIOIIMX
dbopmyne CgHip 1 cogeprkammumx 0eH30apHO0E KoJibl0. HazoBuTe BCe BelecTna.

2. HammummTe ypaBHEHUS pEaKITHil:

a) HUTPOBaHUs OCH30I1a;

0) ropeHust 6eH30J1a B KHCIIOPOJIE;

B) TIOJTy4eHUs OEH301a U3 IUKIIOTeKCaHa.

VYKaxkuTe yCclIoBUs MPOTEKAHUS PeaKuii a) U B).

3. Hamumurte ypaBHeHMs peakuud, NpU TOMOIIA KOTOPBIX MOXKHO
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OCYULIECTBUTH CIIEAYIOLINE PEBPAILCHUS:

XJIOP3TaH <— 3TEH «— alleTHJIEH — OEH30J1 — XJIOPOEH301.

VYKaXuTe yCcloBUS UX MPOTEKAHUS.

4. ITpu HUTpOBaHUU O€H30Ja Maccoi 78 I MONMyYWIH HUTPOOEH30JI MacCOU
105 1. KakoBa maccoBas 107151 BbIX0O/1a HUTpOOeH3051a?

Tema 2.3. Kucaopojacoaepskaumue oprannyeckue coeJMHeHUus

Tecmuposanue.

1. ITpu 6pomupoBanuu deHosa n30bITKOM OpomMa oOpazyercs:

a) 2-6pomdenoin; 0) 2,3-nudpomdpenon; B) 2,5-nudpomdenon; r) 2,4,6-
TpUOPOM(EHOIL.

2. Tun peaxuu C;HsOH = CoH4 + H0:

a) 3aMelleHue; 0) THIPUPOBAHUE; B) JIETUApATALINS; T) IPUCOCIUHECHUE.

3. IIpu okucnennn npononoia-1 okcuaom meau (I1) o6pasyercs:

a) mponaHaib; 0) TaHaJb; B) MypaBbHHAs KUCIIOTA; T) YKCYCHAas KUCJIOTA.

4. Tlpu HarpeBaHWM CIUPTA B MPUCYTCTBUU KOHIIEHTPUPOBAHHOU CEPHOMU
KHUCJIOTHI ipu Temneparype Huxke 1400° C nonyyatror:

a) aJIKOTOJIATa; 0) npocTsie 3(uUpHI;

B) aJbJETU/IbI; ') KApOOHOBBIE KUCIIOTHI.

5. DTunar HaTpus MOJy4aeTcsl IpU B3aUMOJICHCTBHH:

a) CH3OH + Na; 0) CH3OH + NaOH (p-p);
B) Co;HsOH + Na; r) C,HsOH + NaOH (p-p).

6. DTaHOJ MOXKET pearupoBars c:

a) HaTPUEM U KHCIOPOJIOM;

0) xmopuaom meau (II) u oxkcuaom memu (11);

B) YKCYCHOM KHUCIIOTON U METaHOM,;

I') STUJICHOM U OEH30JI0M.

7. BogopoaHas cBa3b 00pa3yeTcsi MeX1y MOJIEKYJIaMHU:

a) alkaHOB; 0) aJIKCHOB; B) QJIKWHOB; T) CIIHPTOB.

8. ®yHkumoHanbHyto rpynimy — OH conepxar MosieKybl:

a) MUATUIIOBOTO Adupa u OEH3014a; 0) benona u ameruieHa;
B) IIporanona u (peHona; ') 3TaHOJIa U STUJICHA.

9. B npOMBIIIJIEHHOCTH 3TAHOII IIOIYYAal0T B PE3YJILTATE PEAKIIUU MEKY
a) CoHsCl + H,0; 6) CoH4 + HY0; B) CoH, + H.0:; F) CH3COOC,Hs5 + H,0.
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10. ToMOI0TOM ITHIIOBOTO CIIHPTA SIBISICTCS:
a) MPOIIaHO; 0) nmponueH; B) OTWJIEH; T) OCH30IL.

Tema 2.4. A3oTcoaep:kamue oprannyeckue coennnenus. [lonumepsl.

Yemmuwiii onpoc.

1. Amunsl. [lepBuyHblie, BTOpUYHbIE, TPETUUHBIE aMUHBI. AnM(daTnyeckue
aMuHbl. OCHOBHBIE CBOIICTBA aMUHOB.

2. Apomarnueckue aMHHBI. AHWIMH, KaK OPraHUYeCcKoe OCHOBaHUE.
[Tonyyenue anmnuHa U3 HUTpoOeH3ona. [Ipumenenue aHwIMHA.

3. AMHHOKHCIJIOTHI Kak aMm@oTepHble OU(YyHKIIMOHAIBHBIE OPraHUYECKUE
COEIMHEHUA. XMMHYECKUE CBOMCTBA U MTPUMEHEHUE aMUHOKHUCIIOT.

4. benku. IlepBuyHasi, BTOpUYHAs, TPETUYHAS CTPYKTYpbl OEIKOB.
XUMHUYECKHE CBOMCTBa OEJIKOB: JEHaTypalus, TUIpOJiM3, IIBETHHIC PEaKIUU.
buonorunueckue GhyHKINM OEIKOB.

5. omumepwr. Ilmactmaccel. IlomyueHue TOIMMEpPOB — peakiuen
MTOJIMMEPU3ALINU U TTOJTMKOHICHCALIUH.

6. TepMoIUTaCTHYHBIE U TEPMOPEAKTUBHBIE TJIACTMACCHI.

7. Bonokna, ux knaccuduxanus. [Toaydenre BOJIOKOH.

Kpurtepuu onieHUBaHMSI KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHUAJIOB
1o pasgeaam 1 u 2

Kpumepuu oyenusanus ycmmnoeco omeema:

O11eHKa «OTIIUYHOY

* OTBET ITOJIHBIN Y NMPAaBUJIbHBIM HA OCHOBAHWH U3YYEHHBIX TEOPUU;

* Marepuaj U3J0KEH B ONMPEAECICHHOW JOTMYECKOM MOCIEA0BAaTEIbHOCTH,
JIATEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITCIIbHBIN.

OLieHKa «XOPOLIO»:

* OTBET ITOJIHBIN U MPAaBUJIbHBIM HA OCHOBAHWUHU U3YyYEHHBIX TEOPU;

e MaTepral U3JI0KEH B OMPEICIICHHON JIOTUYECKOW IOCIEN0BATEIILHOCTH,
Py 3TOM JIOMYIIEHBI JIBE-TPHU HECYIICCTBEHHBIC OIMMOKU, WCIPABICHHBIC II0
TpeOOBAHUIO MPETOaBaTE]Isl.

OlLieHKa «yJI0BJIETBOPUTEIBLHOY:
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® OTBET HOJIHI)II?I, HO IIpHU 3TOM JOIIYIICHA CYIICCTBCHHAS OIIIMOKA WU

OTBET HEIOJIHBIN, HECBA3HBIN.

OLeHKa «HEYIOBIETBOPUTEIBLHO:

. IIpU OTBETE OOHAPYKEHO HEMOHMMAHHE OOYyYarOIUMUCA OCHOBHOTIO
CONep)KaHMsl Yy4eOHOTOo Marepuana WIA JOMYIIEHbl CYIIECTBCHHBIC OIIMOKH,
KOTOpbIE OOyYalolMiicsi HE MOXET WCHpPaBUTh MPU HABOIAIIMX BOIMPOCAX
MpEenoJaBaTes.

Kpumepuu oyenusanus nucomennvix pabom:

OreHKa «OTIIMYHO» CTaBUTCS, €CIIU CTYJICHT:

* Beimonnser padboty 0e3 ommOOK M /uiu/ JAOMycKaeT He 0ojee OIHOTOo
HEJO0YETA.

» CoOmromaeT KyabTypy IIHCBMEHHOW pedd; TpaBwia oO(QopMIICHHS
MMUCHbMEHHBIX paloT.

OreHKa «XOPOIIIO» CTaBUTCSA, €CITU CTY/ICHT:

* BrimonHseT nuchbMeHHYI0 paboTy MOITHOCTHIO, HO JOIYCKaeT B HEW He
OoJyiee ogHOM HE TpyOOM OMMOKH M OJHOTO HeAoueTa W /uiau/ He Oojee IByX
HEJIOYCTOB.

* CoOmromaer KyabTypy MHCbMEHHOW pedH, NpaBuwia O(QOopMIICHHS
MUCHbMEHHBIX pa0OT, HO JIOMyCKAET HE OOJBIINE TOMAPKU MPU BEICHUU 3aIUCEi.

O1eHKa «yIOBIETBOPUTEIHLHOY CTABUTCS, €CIIN CTY/ICHT:

* [IpaBUJIbHO BBITIONHSET HE MEHEE TTOJIOBUHBI PaOOTHI.

* Jlonyckaet He 6osee IByX rpyObIX OIMUOOK, WK HE 0osiee OMHOM TpyOoH,
OJTHOM He Tpy0oil OIMMOKK M OJHOTO HEMOYETa, WU HE Oosiee TPEX HE T'PyObIX
OIUOOK, UM OJJHOW HE TPyOOoil OMMUOKH U TPEX HEJO0UYETOB, WM MPU OTCYTCTBUH
OIMOOK, HO MPHU HATMYNH TIATH HEAOUYCTOB.

» JlomyckaeT HE3HAYMTEIIBHOE HECOOIONEHNE OCHOBHBIX HOPM KYJIBTYPBI
MTUCBMEHHOH peuH, MpaBI 0(OPMIICHUS TUCEMEHHBIX PadoT.

OrieHKa «HEYIOBICTBOPUTEILHOY» CTABUTCS, €CJIH CTY/CHT:

* [IpaBUIIbHO BBHITIONHSAET MEHEE MOJIOBUHBI MUCHMEHHOM padOoTHI.

 JlomyckaeT 4uciao OMMOOK W HEMOYETOB, MPEBOCXOSIIEE HOPMY, TPH
KOTOPOW MOXKET OBITh BhICTaBJIeHa OrleHKa "3".

 JlomyckaeT 3HAUUTEIBHOE HECOOJIOJEHUE OCHOBHBIX HOPM KYJIBTYpPBI
NUCbMEHHOM peuu, NpaBuil 0QOPMIIEHHUS TMCbMEHHBIX padoT.
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Kpumepuu oyenusanus mecmogwvix pabom:

OneHKa «OTIMYHO» - MPU OTCYTCTBUU OIMIMOOK, WM MPOIEHT OIIMOOK HE
6omee 10 %;

O1neHKa «XOpOII0» - BEPHO BHITIOJTHEHO HE MeHee 75% 3aiaHuil;

OneHka «yoOBJIETBOPUTENBHO» - BEPHO BBITOJIHEHO He MeHee 50%
3aJaHuM;

OneHka «HEYIOBIETBOPUTEIBHO» - BEPHO BBIIONHEHO MeHee 50%
3aJlaHUM.

3.1.2.3. IIpakTn4yeckue U 1adoparopHbie padoThI.

B paMkax wu3ydeHHS AUCHUIUIMHBI «XUMUS» CTYACHTHI BBIMOIHSIIOT
MpaKTUYECKUEe U JabopaTopHbie palOThl, pelllas pa3HOYpPOBHEBBIC 3aJayu U
3aJlaHus, PENPOAYKTHUBHOTO  YPOBHS, IO3BOJISIIONIME  OIICHUTH  3HAHUE
TEOPETUYECKOTO Marepuaja U yMEHHE MPaBWIBHO HCIIOJIb30BATh CIICIIMAJIbHBIC
TEPMUHBI W TIOHSATHUS, YMEHUE aHaIM3UpPOBaTh, 0000IIaTh (PaKTUYECKUN U
TEOPETUUYECKUI MaTeprai ¢ GopMyTUPOBAHHEM KOHKPETHBIX BBIBOJIOB.

[To BBIMOTHEHHBIM 33JIaHUSIM CTYJAEHTHI COCTABJISIOT MTUCEMECHHBIC PAOOTHI
(oTueThl), wu3Naras B HHUX aHAJIU3 BBINOJHEHUS paboTel. OTBe4alOT Ha
KOHTPOJIBHBIC BOITPOCHI.

TemaTuka 1a00paTOPHBIX PadOT M UX COAEPKAHUE

1. Peakuum, XapakTepHble JJIsl PACTBOPOB KHUCJIOT (COJIIHOM WIJIM CEPHOM),
pacTBOpOB HIeIouel (TUAPOKCHIOB HaTpus wiK Kanusi). [lomyyenue u cBoiicTBa
HEPACTBOPUMOI0 OCHOBaHMs (Hampumep, s rugpokcuna menu(ll)). Peakuum,
XapakTepHbIE ISl pacTBOPOB cosieil (Hampumep, s xjiopunaa meau (1)), mis
OCHOBHBIX OKCHOB (HampuMmep, JJIsi OKCUJIa KaJIbIUs), JJISI KUCJIOTHBIX OKCHIIOB
(Hanpumep, [Jid YIJIEKUCIIOro rasa).

2. 3aBHCHUMOCTh CKOPOCTH B3aUMOJCUCTBUS COJSIHOM KHCJOTHI C
METaJUIaMH OT UX MPHUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJCHCTBHUS LIMHKA C
COJITHOM  KHCJIOTOM OT €€  KOHIEHTpalMH. 3aBUCHUMOCTh  CKOPOCTH
B3auMozeiicTeus okcuaa meau(Il) ¢ cepHoit KMCIOTOM OT TeMIepaTyphl.

3. CpoiictBa »TmiioBoro cnupra. CpoiictBa (opmanbaeruga. CoiicTBa
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munepuHa. CBolicTBa yKCycHOM KkucioThl. CBoicTBa >kupoB. CpaBHEHHE
CBOMCTB pAacTBOPOB MbLJIa M CTUpPAJbHOTO TMopoinka. CBOWCTBA IVTIOKO3HI.
CBoiicTBa Kpaxmaia.

4. CpoiicTBa OenkoB. O3HaKOMIIEHHE ¢ 00pa3IlaMu IIacTMacC, BOJOKOH U
Kay4JyKOB.

Temarnka npakTHYeCKHX padoT M UX COACPKAHUE

1. PacderHple 3a7aull Ha HAXOXKJICHHE OTHOCHUTEIBHON MOJICKYJISPHON
MACCBI, OIPEACICHUE MAaCCOBOM JOJM XUMHUYECKUX DIEMEHTOB B CJIOKHOM
BEIIIECTBE.

2. BerauciaeHue MOJSIPHOW MacChl BEIMIECTB MO XUMHUYECKUM (OPMYJIaM.
PacdeTpl ¢ HCHONB30BAHMEM TMOHSITUNA «KOJIMYECTBO BEIIECTBA», «MOJIApHAs
Macca, «MOJISIPHBIM 00bEM Ta30B», «IIOCTOSIHHAS ABOTaApO».

3. Pemenue 3amau no temam «MonHass xuMudeckas CBS3by, «KoBalleHTHas
XUMHUYECKAsI CBSI3bY.

4, Pemenue 3amad mo TeMaM «Mertamdueckas CBs3bY», «ATperaTHbie
COCTOSIHHSI BEIIECTB U BOJOPOIHAS CBS3bY.

5. Pacuer maccoBoii M O00OBEMHOUM I0JIEM KOMIIOHEHTOB CMECHU BEIIECTB.
Bpruncnenne MaccoBoidl JONM BEIIECTBA B PAacTBOPE MO HM3BECTHOM Macce
PAaCTBOPEHHOIO BEUIECTBA U MACCE PACTBOPUTETIS.

6. BreruuciaeHume wmacchl, pacTBOPSIEMOTO BEIISCTBA WM PACTBOPHTEIS,
HEOOXOIUMBIX JIJISl IIPUTOTOBIICHHSI ONIPEACICHHON MacChl pacTBOpa ¢ U3BECTHOM
MacCOBOM J10JIeil paCTBOPCHHOTO BEIIECTBA.

7. CsoiicTBa KHCJIOT, OCHOBaHHMH, OKCHJIOB U cojieii. Pemrenne
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

8. PelieHue sKcriepuMeHTaIbHBIX 3a/1a4 110 TeEME « XUMUYECKUE PEaKIII)

9. OcymiecTBieHUE IEMOYKH XUMHUYECKUX TMPEBPAIICHUN METaJIoB.
[Tomydyenue u CBOMCTBA COCAMHEHUNM METAUIOB. PellleHHEe 3KCIEPUMEHTAJIbHBIX
3a71a4 Ha paCIlO3HABAHUE U MOJYyYEHUE BEIECTB.

10. Pemenue »SkcrepuMEHTaANbHBIX 3amad 1o TemaM «lloarpymnma
kuciopona», «lloarpymma azora u ymiepoma». llomydenme, cobupanue u
pacno3HaBaHHE Ta30B.

11. PemieHue KadecTBEHHBIX 3adad Mo TeMe «Peakiuu B opraHU4YeCcKou
XUMUN
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12. PemieHne »SKCIEpUMEHTANbHBIX 3aJad IO TeMaM «AJIKaHbI»,
«ATKEHBD?, «JIUEHBI U KayuyKn».

13. Pemenne skciepruMEHTaIbHBIX 33134 110 TEMaM «AJIKMHBD, « ApEHBD».

14. PemieHue 3kcnepruMeEHTANbHBIX 3a7a4d 10 TeMaM «CrupTb»y, «PeHom»,
«AnbIeruapn.

15. Pemenue sKkcnepuMeHTaNbHBIX 3a7ad 1o TeMaM «KapOoHOBbIE
KHUCIIOTBD?, « CIIOXKHBIE 3PUPBI U KUPBD», « YTIIEBOIBI.

16. PemieHne SKCHEpUMEHTANbHBIX  3aJad Ha  HUJEHTU(PUKALUIO
OpPraHUYEeCKUX COCITUHECHHM.

17. Pacrio3HaBaHUE MJIaCTMACC U BOJIOKOH.

Kpurepuu onenku:

- OLIGHKAa «OTJIMYHO» BBICTABISIETCS, €CIHM CTYJACHT BBHIMOIHUI paboTy B
MOJIHOM 00BEME, MPENOCTABUII OTYET O MPOJEIaHHON padoTe, U Aal MPaBUIbHbBIE
OTBETHI Ha BCE MOCTABJIEHHBIE KOHTPOJIbHBIE BOIPOCHI;

- OLICHKAa «XOPOIIO» BBICTABISIETCS, €CIU CTYJACHT BBIIIOJHUI paboTy HE B
OJTHOM 00bEeMe, MPEeNOCTaBMUI OTYET W Jall OTBETHI HE Ha BCE IMOCTABJICHHBIC
KOHTPOJbHBIE BOMPOCHI,

- OIICHKA «YIOBJIETBOPUTEIHHO» BBICTABISICTCS, €CIHM CTYICHT BBITTOIHUIT
paboTy HEe B MOJHOM OOBEME, B OTYETE O MPOAEIAHHOMW padOTe TOMYyCTHII
HETOYHOCTH WJIM HE PACKPBUI, MOCTABICHHYIO 33/1a9y U Jall OTBET /10 TOJOBUHBI
MOCTABJIEHHBIX BOIIPOCOB;

- OLICHKA «HEYIOBJIETBOPUTEIBHO)» BBICTABISAETCS, €CIM OOyUaIOLIUICS He
BBITMIOJIHUI paboTy, HE MPEAOCTABUII OTUET O MPOJIEIaHHOM padoTe.

3.1.2.4. IIpe3eHTanus ¢ 00CyKICHUAMH

B pakax wusyudenus tembl «MeTauibl U HEMETAUIBD) MPEAYCMOTPEHA
pabora Ham mpe3eHTanue To Teme “‘Meramiasl” C TMOCIHEAYIOIMUM €€
o0cyXaeHHeM, TO3BOJISIOIAs OLIEHUTh TBOPUECKYIO paboTy 00ydarouxcsl.

Jlisa mpoBeneHusi 3aHATHIA B TakoM (opMaTe CTYAEHTBHI CaMOCTOSTEIbHO
M3y4aloT BOMPOCHINIO TeME, COOMPAIOT MaTepual, ¢ UCnojab3oBaHueM MHTepHeT-
PECYpPCOB, pacCMaTpUBAIOT CUTYAIIUH, TOJIEKAIINE 00CYKIECHUIO.

Metannbl, ux kinaccudukanus. Ux nonoxeHue B MepuoJuyecKkor cucreme
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XUMHUYECKHUX JIEMECHTOB. PU3NYECKHUE U XMMHUYCCKHUE CBOMCTBA METAJLJIOB.

Bomnpocsl 1o Teme

1. Tne pacnosnokeHbl METauibl B MEPUOAUYECKON CHUCTEME XMMHUYECKHUX
snemenToB J|.M.Mennaencena?

2. KakoBbI 0COOEHHOCTH CTPOEHHUSI aTOMOB METAJIOB?

3. B uém pasznmuume B CTPOSHWW BHEIIHETO SHEPTETUYECKOTO YPOBHS Y
METAJIJIOB U HEMETAJIIOB?

4. CkoNbKO Hapy>KHBIX DJIEKTPOHOB MMEIOT aTOMbl METAJUIOB IVIABHBIX U
OOOYHBIX MOATPYTII?

5. B kakux ¢popMax MOryT HAXOJUTHCS METAJUIbI B TpUpoe?

6. Kak ycTpoena kpuctamummaeckas pemerka MeTaIioB?

7. KakoBbl (hr3nueckue CBOMCTBA METAJIOB?

8. Kak MOXHO MOTyYnTh METAJUTBI U3 UX COCTUHCHUA?

9. Kak BenyT ce0st aTOMbl METAJIJIOB B XMMHUYECKUX PEAKIUSAX U MOYeMy?

10. Kakue cBoiicTBa — OKHCIHMTENICH WM BOCCTAHOBUTEIICH — IPOSIBIISIOT
METAJIJIbl B XUMUYECKUX PEaKIHIX?

11. Pacckaxkute 00 3JIEKTPOXUMUUYECKOM PsiJIe HAMIPSHKEHU METAJIOB.

12. Tlepeuncnure peakuu, B KOTOPHIE MOTYT BCTYMAaTh METAJLIBI.

13. KakoBo 3HaYeHHE METAJIOB B KU3HH YEJIOBEKa?

Kpurepuu oueHku:

- OLIEHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYIEHT BBIIOJIHWI paboTy B
MOJTHOM 00beMe, TMpeloCTaBUj, TI'PaMOTHO OGOPMIICHHYIO, MPE3EHTAIHIO,
NpPUHUMAJl aKTUBHOE OOCYXXJIEHHE MO TeMe M JaBaj IMpaBUJIbHbIE OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHI,

- OIICHKA «XOPOIIIO» BBICTABISIETCSI, €CITU CTYJACHT BBITTOJHWI paboTy HE B
noJHOM 00beMe, He PACKPBUT B MPE3CHTAIIMU BCIO TEMY, HO aKTMBHO MPHHUMAI
ydacTue B 00CYKACHUU;

- OIICHKa «YJIOBJIETBOPUTEIHHO» BBICTABIISIETCS, €CIM CTYIEHT BBITOIHUII
paboTy He B MOJHOM OObeMe, B MpPE3EHTAIMH JOMYCTUJ HETOYHOCTH WU He
PacKpbL, MOCTABJICHHYIO 33J]ady U HE PUHUMAJ y4acTus B 00CYKICHHUH;

- OIICHKA «HEYIOBJIETBOPUTEIHHO» BBICTABISAETCS, €CIM O0yYaroImuics He
BBITIOJIHIII Pa0OTy, HE IPUHUMAIT YYacTUsl B 00CYKICHHH.
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3.1.2.5. UHTe/NIeKTYaJIbHASI MTPA

[Ipu n3ydeHun AUCIUILUIUHBI « XUMUS» B paMKax pasnenia «Opranudeckas
XUMHUSH IPOBOIUTCSI UHTEIJIEKTyaIbHas Urpa «3arajiku XUMUm».

[lenb: 0000mIEHHE 3HAHUN OOYYaIOMIMXCA IO OPraHUYECKON XHMMHH,
MOBBIIIIEHNE 3aMHTEPECOBAHHOCTH K 00Jiee NIyOOKOMY U3YUYEHUIO MpeIMeTa.

B wuHTenneKTyalbHOM HIpe NpUHUMAIOT ydacthue 3 koMauawl. Ilepen
HavyaJIoM HUIpbl KOMaHAAM JaceTCs 3aJlaHue NpHAyMaTh Ha3BaHHE M BBIOpaATh
karutaHa. Ha gocke odopmiisercs sKkpaH COPEBHOBAaHMS, Kyaa 3aHOCSTCS BCE
PE3YNBTATHI TIO X0y UTPHI.

1. Buxmopuna

Ha cronax y yyacTHUKOB KOMaH]I JiexKaT KapTouku ¢ OykBamu A, B, C, D.
Benymmii 3amaer BOIMpOCHl OAHOBPEMEHHO [IJII BCEX KOMaHJ, W Kaxzias
MOJHUMAET KapTOUKY C HY>KHBIM OTBETOM.

1. Kakoe W3 JJaHHBIX XMMHYECKHX BEIIECTB BXOJIUT B c(epy MHTEPECOB
OPTaHUYECKON XUMUU?

A) Meramibl

B) Hemeramib

C) llenouun

D) Cauptst

2. Kakoit ankan o603HauaeT Ha3BaHUE AUPEKTOpa (pakynprera?
A) CioHig

B) CioHy

C) CioH2o

D) C5H10

3. Kakoe u3 1aHHBIX BEHIECTB SBISICTCS apOMATHUYCCKUM COCTMHCHHEM ?
A) Tekcan

B) benszon

C) ®dopmanpaerua

D) Orunen

4. Kakoii yriieBos coneputcs B kaprodene?

A) dopmanux

B) Kpaxmain
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C) Ilpomnan

D) Caxapo3a

5. Kakyro o6mryro hopmyny UMEIOT ajlKeHbI?

A) CoHan

B) CiHa+2

C) CiH2:-6

D) CyH2n-2

6. byruH u OyTajgMeH HMEIOT OJIMHAKOBOE KOJUYECTBO yIepola H
BOJIOPO/JIA.

A) Jla

B) Her

7. Kakoil W3 COUpTOB SBISETCA CUJIBHEHIIMM SIIOM, MOpaXkaroUuuM B
MIEPBYIO OYEPEIb 3PUTEIHHBIC HEPBHI?

A) DraHoin

B) IIponan

C) Meranon

D) benszon

8. Kaxoi 3-x aTOMHBII CIIUPT MBI KaXKIbIA IEHh OEpeM B PyKu?

A) bensun

B) I'muuepun

C) Dranon

D) Meranon

9. Kak HazbIBaeTcs pazziesieHne HeQTH Ha Ppakium?

A) TaprerupoBanue

B) baromuHr

C) Kpekunr

D) dakropunr

10. Prixue necHble MypaBbu 00Ja1at0T (PEPOMOHOM TPEBOTH — KHUCIIOTOMH,
KOTOpasi OMHOBPEMEHHO CIYXHT opyxueMm. OHa pasiaraercs Ipu HarpeBaHUH,
JaeT PeaKInIo «cepeOpsTHOTO 3epKajay.

A) onenHOBas KMCIIOTa

B) mypaBbuHas kuciaora

C) naypuHOBasi KUCJIOTA
D) ykcycHas kucioTa
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11. TTouemy Henb3s 3anUcaTh XUMUYECKYIO (popmyny HedTH?
A) HedTh — cMech YIICBOIOPO/IOB
B) dopmyna He onpenenena

C) oueHb cioxHas Gopmyra

D) wvedTth — 31O yriiepon

12. Monekyna 3TOro OHOMOIMMEPA HAMOMHHACT «HHUTKY, YHHU3aHHYIO
Pa3HOIIBETHBIMU OyCHHKAMH U CKPYYCHHYIO B BHJIC CITHPATIN).

A) 1emosno3a

B) anpamerun

C) 6enox

D) crnoxusiii 3dup

13. TopmoH, ycwimBammui  paboTy  cepAma; €ro  BbIpaOOTKa
YBEITUYUBACTCS TIPU SMOITMOHATHPHOM HAIPSHKCHHH.

A) anpeHanvH

B) tupokcun

C) uHCynuH

D) comarorpornux

14. AGOpeBuarypa, wucnoiap3yemass s OOO3HAYEHHUs] OPTraHUYECKHUX
BEUIECTB, OCHOBHOW (YHKIMEH KOTOPBIX SBISETCS XpPAHEHUE T€HETHUYECKOH
nH(pOopMaIu B OpraHu3Me.

A) ATO

B) JHK

C) BUY

D) PHK

2. Kpoccsopo

Bcem ywyacTHMKaM OJHOBPEMEHHO TpEAJiaraeTcs pasrajgarb KPOCCBOPII.
Jlnis ompeneneHus mMoOeaUTeNss U JOTONHUTEIHPHON MOTHBAIUK OOyYarOIUMCS
coo01aeTcs: KoMaHza, KOTopasi ClaeT KpOCCBOPA Ha MPOBEPKY MEPBOM MOTydaeT
JOTIOJIHUTENBbHO 3 Oasuia, BTOpas KOMaHAa — IUToc 20ajuia U TpeThsl KOMaHAa —
wioc 1 6an.
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Bompockr:

1. ®amunus yaeHoro, chopMyIHMpPOBABIIIETO OCHOBHBIC MOJOKEHUS TEOPUU
CTPOCHUSI OPTAaHUYECKUX COCTMHEHHUI.

2. BemectBa, uMeronye 0JJMHAKOBBIM XUMHYECKUM COCTaB, HO Pa3IM4YHOE
CTPOECHHUE U CBOMCTBA

3. Peaknust mpucoequHEeHUsT MOJIEKY BOABI. MOXKET OCYIIECTBIATHCS 0€3
pa3pyLICHUs WIH C pa3pyLIEHUEM MOJIEKYI BOJIBI.

4, Opranuueckoe BemiecTtBo, B kKoTtopoM OH-MOH HeEMOCpencTBEHHO
COEIMHEH C OEH30JILHBIM KOJIBIIOM.

5. YrieBoopoabl, B KOTOPBIX COAEPKATCs JABE JBONHBIE CBS3H.

6. BaneHTHOCTD yIiiepo/ia B alleTUTIICHE.
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7. Peakiust mprcoeIMHEHNS rajloreHOB

8. BemectBo, cocrosimee U3 3-X aTOMOB YIIepoja, MMEIOIIEe B CBOEM
COCTaBe OJIHY TPOHHYIO CBS3b.

9. AJKWHBI comepXaT B CBOEM COCTaBe OJHY KpaTHYIO CBS3b, KaK OHa
Ha3bIBACTCA.

10. Yucio aToMOB yriepoja B MOJIEKyJIe TIEHTaHa.
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3. Hazoseu sewecmsa

Taxxe, kak W B 3amanun «KpoccBopm» oOyyaromumcs OZHOBPEMEHHO
BBIJIAIOTCSL KAPTOYKH CO CTPYKTYPHBIMHU (DOpMyramMu OpraHUYeCKUX COEIUHEHUMN,
B 3aBUCHMOCTH OT IIPAaBWJIBHOCTH U CKOPOCTH BBIIIOJIHEHUS 3aJaHMs, KOMaH]IbI
MOJTyYaloT JAOMOJHUTENbHbIE OalIbl.
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C Hg—(l‘H—C‘Hg—CHj

A) CH; 2-MeTHI0yTaH
C1H3_(|:1 — CH;
b) CH; 2-MEeTHIIIPOTICH
CH;—CH—CH,
B) OH IIPOIIAHO
(‘H3—lC|‘:(‘H—(‘H3
I) CH; 2-MeTUIOyTeH

4. U300pa3u sewyecmaa

KomanmaMm BBIAIOTCS KapTOYKH, HA KOTOPBIX OTICIHHO HAIMCAHBI aTOMBI
yoiepo/ia ¥ BOJOpO/A, MHACKCHI M CBSA3M. 3aJaHUE — KaK MOXHO ObICTpee H
paBuIbHEE COOPATh CTPYKTYPHYIO (hOpMYITy BEIIECTBA.

CH:
H2C —CH-

H>C —CH>

1-MeTHmmIKI00YTaH
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CH:

/ N\
H2C CH>

H.C CH:

MuknoneHTan

Benzon

5. Yeaoaii, o wem uoem peuv?
OOy4arormmcsi HEOOXOAMMO TIO OMHMCAHHWIO YraJaTh, O KAaKOM BEIIECTBE
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HACT PCUb. Takke Kak U B MpCAbIAYIINX KOHKYpPCaX 3a CKOPOCTb KOMAHIBI
IMOJIYy4aroT JOIIOJIHUTCIIbHBIC OaJIIkL.

1 rpymna - OpraHuyeckoe XHUMHUYECKOE COCIUWHEHHEe, OecCIIBeTHAS
KUAKOCTh CO CHEMU(PUYSCKUM CIIQJKOBAaTBIM  3amaxoMm. [IpoucxokiaeHue
Ha3BaHMs TPYIIBl COCIMHEHUM, K KOTOPOM OTHOCHUTCS JIaHHOE BEIIECTBO,
OOBSACHSIETCA TE€M, YTO CPEAU €ro MPOW3BOJHBIX MHOTO MPUSITHO MAXHYUIUX
BemecTB. [IpocTenmmii npeacTaBuTeNb JaHHOW TPYIIIbI COCIMHECHUN. SBisieTcs
VUCXOIHBIM CBIPHEM ISl TMPOM3BOJACTBA JIEKAPCTB, PA3JIMYHBIX IJIACTMAcCC,
CHHTETHYCCKOM pe3unbl, KpacuTeneii. O kakoM BemiecTse uaet peus? (bensod)

2 rpynna - IlpexacraBisger co0oil OECLBETHYIO KUAKOCTh C XapaKTEPHBIM
PE3KHUM 3amaxoM U KHCIBIM BKycOM. BoHbIe pacTBOPHI HIMPOKO UCIIOIB3YIOTCS B
MUTIEBOI MTPOMBIINICHHOCTH (THIeBas go0aBka E260) u ObITOBOM KynnHapuu, a
TaKke B KOHCepBHpOoBaHUU. UTo 310 32 BemecTBo? (YKCycHasi KHCJI0TA)

3 rpynna - IIpencraBurenu 3Toil Tpynibl BEMIECTB MOT'YT CYLIECTBOBATh B
ra3000pa3HoOM, KUJKOM U TBEPAOM COCTOSHUU. JKUAKOCTH MMEIOT XapaKTePHbIN
3anmax OeH3WHA. XapaKTEPHBIM CBOMCTBOM JJIsi HUX SIBJISETCS roproyecTb. OHU
IIPAKTUYECKA HE PACTBOPUMBI BOAE, HO XOPOLIO PACTBOPSIOTCA B OPraHUYECKUX
pacTBOpUTEAX. B UX CTPyKType BCE CBSI3M aTOMa yIIIEpOJa 3aJChCTBOBAaHbI Ha
OPUCOEIMHEHNE aToMOB Bojopona. O Kakoil TrpymIe BEWECTB HIET pedb?
(AJkaHbI)

Kpurepuu oneHuBaHUS HHTEIEKTYaJbHON UIPbI:

Kaxxap1ii oTBET Ha BOMPOC OIIEHUBAETCA OayIaMH.

S 6an10B:

* OTBET ITOJIHBIN U NPAaBUJIbHBIM HA OCHOBAHUU U3YyUYEHHBIX TEOPUH;

* Marepuaj HU3JI0KEH B ONPENEIICHHOW JIOTMYECKOW MOCIEI0BATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITENBHBIMN.

4 0asa:

* OTBET IIOJIHBIN U NIPABUJIBHBINA HA OCHOBAHUU U3YUYCHHBIX TCOPHUIA;

e Marepuaj U3JI0KEH B OIPEACIICHHOW JIOTMYECKOU IOCIIEI0BATEIbHOCTH,
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IpU 3TOM JOMYIICHbI JBE-TPU HECYIIECTBEHHBIE OIIMOKH, UCIPABICHHBIC IO
TpeOOBAHUIO YUUTEIIS.

3 6asa:

* OTBET MOJHBIA, HO TPHU ITOM JOMYIICHA CYIIECTBEHHAs OMMOKA WIIH
OTBET HEIOJIHBINA, HECBSI3HBIM.

2 basa:

* IpU OTBETE OOHAPYXKEHO HEMOHMMaHUE OOYYaIOIIMMHUCSI OCHOBHOTO
COJIep>KaHMsI Y4yeOHOro marepuajia WIM JIONMYIIEHbl CYIIECTBEHHBIC OIIMOKH,
KOTOpbIE OOyYarouIuiicss HE MOXKET MWCIPABUTh MPH HABOMSIIUX BOIMPOCAX
IIPENno/IaBaTeis.

Komanpne, kotopas mepBoi Jana BepHBIM OTBET moOaBiseTcs 2 Oaa,
BTOpoi - 1 Oami, mocienHed KOoMaHAEe 3a CKOPOCTh MbIIUICHUS Oalljibl HE
HaYUCIISTIOTCSL.

Bce Gamnel cymmmpytrorcs. Komanga, kotopas 3apa0oTana HaWBBICIIHMA
oOmuit 0ayml — BBIMTPBIBAET M TOMYyYaeT OLEHKY «OTIW4YHO». KomaHma co
CpenIHUMHU OaljlaMu TOJIy4YaeT OLIEHKU «XOPOII0y», KOMaHAa C HU3IIUMHU OalijiaMu
MOJIyYaeT OIIEHKY «YAOBIETBOPUTEIBHO»
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