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@DOHJT OLIEHOYHBIX CpPEICTB pa3paboTaH Ha OCHOBE (eaepanibHOro
rOCyJapCTBEHHOT0  00pa3oBaTelbHOrO  CTaHJapTa  CpeaHero  oOIIero
oOpazoBanus, yrBepxaeHHoro Ilpukazom MunnpocBemenus Poccun ot
12.08.2022 N 732 u npuMepHOM MpOorpaMMsbl 10 JaHHON 00I111e00pa3oBaTeIbHOM
JTUCIUIUIMHE, PACCMOTPEHHOM M 0/100peHHOM Ha 3acemanuu [lemarormdeckoro
coseta ®I'BOY AITO UPIIO (ITporokon Ne 4 ot 19.02.2026 ).

@OHJT OLICHOYHBIX CPEACTB paccMOTpeH u ono0peH Ilegarormueckum

coetoM Tpounkoro ¢ummania OI'BOY BO «UHenl'V» (mpotokonm Ne7
or 27.03.2025 n).
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1. TACITIOPT ®OHJA OHEHOYHBIX CPEJACTB

®onp onenounbix cpeacts (GOC) npenHa3HayeH A KOHTPOJISI U OLIEHKU
00pa30BaTeNbHBIX  JOCTIKEHUH  OOy4aromuxcs, OCBOMBLIMX IPOrpamMMmy
CO0.01.07 Xumus, no cnenuaibHoctd 38.02.03 OnepannonHas AeSTENbHOCTh B
JIOTHCTHUKE.

2. HEPEYEHD OCHOBHBIX MOKA3ATEJIEN OLEHKH
PE3YJBbBTATOB, OCBOEHUA OBIIIEOBPA3OBATEJILHOM
JANCHUITVIMHBI

2.1. Pe3yabTarsl, 3aKperieHHbIE 32 IMCUUIIIMHOM

N3ydyenne AMCHMIUIMHBI «XUMHUS» HampaBlIeHO Ha (opmupoBaHue
CIENYIOIINX PE3YJIbTATOB:

Koa u HaumeHoBaHue Ilnanupyemble pe3yJbTaTbl 0CBOCHMS JMCUMIIJIHHBI

¢opmupyembIx Oo0uue JucnuniimHapHbie (IpeAMeTHbIe)
KOMIIeTeHIIU I

OK 01. [Tonumats B yacTu TPpyZ0BOro BOCIIMTAHMSA: |- BIAACTh CUCTEMOM XMMHYECKHX
CYIIHOCTh ¥ COLUAJBHYIO | - FOTOBHOCTh K TPYAY, OCO3HAHUE |3HAHUM, KOTOpast BKJIFOYAET:
3HAYUMOCTb CBOEH [IEHHOCTH MacTePCTBa, TPYIOIIO0HE; | OCHOBOTIOJIAraIOIIIHE MOHSITHUS
Oynyuiei mpodeccuw, - TOTOBHOCTh K AKTUBHOM | (XUMUYECKHIA 3JIEMEHT, aTom,
MIPOSIBIISITh YCTOWYHMBBIA | IEATEIHHOCTH TEXHOJOTUYECKOW W | 3JIEKTPOHHAs 000JI0UKa aToma, s-, p-
HUHTEpEC COLIMAJIBHOU HANPaBIEHHOCTH, | , d-3JIEKTPOHHBIE OpOUTATIN aTOMOB,
CIIOCOOHOCTD WHUIMUPOBATh, | HIOH,  MOJIEKyJa,  BaJEHTHOCTD,
IUJAHUPOBATh M CaMOCTOSITENHHO | 3JIEKTPOOTPHUIATENHHOCTh, CTEIEeHb
BBITIOJIHSITh TAKYIO AE€ATEIBbHOCTD; OKUCJICHUSI, XUMHUYECKas  CBS3b,
- HWHTEpPeC K Pa3NUYHBIM cdepaM | MoJb, MOJSpHAs Macca, MOJSPHBIA
npodeCcCHOHANBHON  JIEATENTLHOCTH, | 00BEM, YTIIEPOIHBII CKeJIeT,
OBnaneHue YHHUBEPCAIBHBIMHY | QYHKIIMOHAIbHAS TPYIIa, pPajuKal,
y4eOHBIMU [I03HABATENbHBIMU | U30MEPUS, U30MEpBHI,
JICCTBUSIMH: a) 0a30Bble | TOMOJIOTHYECKHA pSZl, TOMOJIOTH,
Jorn4yecKue JeicTBusi: YTIIEBOJIOPOIBL, KHCIOPOJ- u
- CaMOCTOSITENIbHO (DOPMYIHPOBATEH | a30TCOAEPIKALIHE COEIMHEHHA,
W aKTyaJMu3upoBaTh  MpoOieMy, | OMOJOTHYECKH aKTHBHBIE BEIIECTBA
paccMaTpuBaTh €€ BCECTOPOHHE; (yrnesogpl, JKUPBL, Oenkn),
- yCTaHaBJIMBaTh CYIIECTBCHHBIA | MOHOMEpP, IMOJHUMEp, CTPYKTYypHOE
MpU3HaK WJIM  OCHOBAHMA  JUIf | 3BEHO, BBICOKOMOJIEKYJISIPHBIE
CpaBHEHHs,  KIaCCU(PUKAIMU U | COSJIMHECHHS, KpUCTAJUTHYECKas
00001IeHMS; penieTka, THUTIBI XUMHYECKUX
- ONpEAENATh LEIU NEATCIbHOCTH, | peaKIuit (oKHCIUTETHHO-
3a/1aBaTh apaMeTPbl U KPUTEPUH UX | BOCCTAHOBUTEIIBHEIE, 3K30-U
JOCTUKECHHUS, SHJOTEPMUYECKHUE, peakiuu
- BBUIBJISTH 3aKOHOMEPHOCTU U | MOHHOTO oOmeHa), pacTtsop,
NPOTUBOPEYMS] B PACCMATPUBAEMBIX | JJIEKTPOJIMTBI, HE3JIEKTPOJIUTHL,
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SIBJICHUSIX

- BHOCHUTH KOPPEKTUBBI B
JIeATEIbHOCTD, OIICHUBATh
COOTBETCTBHE pPE3yJIbTATOB IENSIM,
OIICHMBAThL PHUCKA  ITOCIICICTBHA
JIeATEIbHOCTH,

- pa3BHUBaTh KpEaTHBHOE MBIILICHUE
MIPH PEIICHUH KU3HEHHBIX POOIeM
0) O0a3oBble HCCIEIOBATEIbLCKHE
JIeHCTBUS:

- BIAACTh HaBBIKAMH  y4eOHO-
HACCIIEA0BATENBCKOM U IPOEKTHOU
JCATCIIBHOCTH, HaBbIKaMH
paspemreHus mpoobiem;
- BEISBIISATD
CJICICTBEHHBIE CBSI3U u
aKTyalln3UPOBATh 3amady,
BBIBUTATh THUIIOTE3Yy €€ peIIeHHUS,
HaXOo0OIUuThb ApPTYMCHTLL JJIA
JI0Ka3aTeJIbCTBA CBOUX
YTBEPXICHUH, 3a/1aBaTh IMapameTphl
Y KPUTEPUU PEIICHNUS;

- AaHaJIu3upoBaTh IIOJIYUYCHHBIC B
XOJIe PeUIeHHs 3a/1a4ll Pe3yJIbTaThI,
KPUTHYECKH OIICHUBATH 170:¢
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh
HU3MCHCHHC B HOBBIX YCJIIOBUAX,

- yMeTh TMIEPEeHOCUTh 3HaHUSI B
MO3HABATCIIbHYI0O W IIPAKTUYCCKYIO
00J1aCTH KU3HEAEATEIILHOCTH;

- YMeTh WHTETPUPOBATh 3HAHUS W3
Pa3HBIX IPEJMETHBIX 001acTeH;

- BBIIBUT'AaTh HOBBIC nacu,
npenjaraTh OpUTHHAIbHBIE
ITOIXOJTBI U PEIICHHUS,

- CITOCOOHOCTH WX HCIIOIb30BAHUS B
MO3HABATEIFHOM W COIMAJIbHOM
MIPaKTHKE

MIPUIUHHO-

JIEKTPONIUTHYECKAs — JUCCOIHAIIHS,
OKHCIIUTEIIb, BOCCTaHOBHTENb,
CKOPOCTb ~ XMMHYECKOW peaKiuy,
XUMHYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI  (TEOpHS  XHMHYECKOTO
CTPOEHMSI OpPraHWYECKHX BEIECTB
AM. Bytnepoga, TeOpUst
AIEKTPOIIUTHYECKON TUCCOIHAIIHH,
MEPUOINYECKUI 3aKOH .N.
MenjeneeBa, 3aKOH COXPAaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHIA  SI3bIK  XMMHH,
(dakTojoruyeckue - CBEACHUS O
CBOWCTBax, COCTaBe, MOJIYYCHHH U
Oe3omacHOM HCTIOJTb30BaHUH
BOKHEHIINX  HEOPTaHMYECKHX U
OpPTaHWYECKUX BEIIECTB B OBITY U
MIPaKTHIECKOM eI TeTLHOCTH
YeJI0BeKa; yMETh BBISIBJIATh
XapaKkTepHbIe MPU3HAKU u
B3aMIMOCBSI3b HM3YUYEHHBIX ITOHSITHIA,
MIPUMEHSATH COOTBETCTBYIOIIHE
MOHSITHS TIPU OMUCAHWUU CTPOCHHS U
CBOWCTB HEOPTaHUYECKUX u
OpraHMYEeCKUX BEIIECTB U WX
npeBpalicHnl; BBISIBJISTh
B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATHAMHA W TIPEJICTABICHUAMU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

YMETh HCIOIB30BaTh HANMEHOBAHUS
XUMHYECKUX COCIMHEHUH
MEXIyHapOJIHOTO coro3a
TEOPETUYECKON u MPUKIAAHON
XUMHH W TpPUBHAJbHBIE HA3BaHUS
BOKHEHUIINX  BEMIECTB  (ITHIICH,
areTHIIEH, TJIALEPHH, ¢benou,
(dbopmanbaernn, ykCcycHas KUCIIOTa,
TJIMIWH, YTapHbIA Ta3, YIIEeKUCIbINA
ra3, aMMHaK, TallleHas W3BECTb,
HeramnieHasi U3BeCTh, UThEBAas cOna
U Jpyrux), COCTaBIATH (HOPMYJIbI
HEOPraHWMYECKMX W OPTraHHMYECKHX
BEIIECTB, YPAaBHEHUS XHUMHUYECKHX
peaknuii, OOBSCHATH HUX CMBICI;
MTOATBEPKIAThH XapaKTepHbIE
XUMHYECKHE CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIUMH
OKCIIEPUMEHTAMU W 3alHCIMU
YpaBHEHUH XMMUYECKUX PEaKInii;
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YMETH yCTaHaBJIMBATb
OPpUHAAJICKHOCTD HN3YUCHHBIX

HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB K ONPENENICHHBIM KilaccaM
u rpynmnam COCIMHEHUN,
XapaKkTepu3oBaTb HMX COCTaB U
BOKHEWILIME CBOICTBA; ONPEACNATH

BUIBI XUMUYECKUX CBsI3ei
(xoBasileHTHas, HOHHas,
MeTaJlTMuecKasi, BOJOPOIHAs), THIIBI
KPHUCTAJTMUECKUX peLIeToK
BCIIECTB; KJ1acCU(pHUIIUPOBATH
XUMHYECKHE peakuuy;
chopMHpOBaTh MPEICTABICHUSI: O
XUMHYECKON COCTaBJIAIOIIECH
€CTECTBEHHOHAYYHOMI KapTUHBI
MHUpa, POJIM XHUMHUU B TO3HAHUHU
SIBJICHUI OPUPOIBL, B
(hopMHpOBaHUM  MBINUICHHS U
KYJIBTYPBI JIUYHOCTH, ee
(yHKIMOHATBHOU TPaMOTHOCTH,
HE00X0IUMOM Uit perLeHus
MPAKTHYECKUX 3a/a4 u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOLICHUS! K CBOEMY 3IIOPOBBIO U
MPUPOIHON cpene; YMETh
MIPOBOJIUTH pacyeTsl o
XUMUYECKUM ¢dbopmynam u
YpaBHEHUSAM XMMHUYECKUX PEAKIIH C
UCIIOJIb30BaHHEM (buzngeckux
BEJIMYMH, XapaKTepU3YOLINX
BEIIECTBA  C KOJINYECTBEHHOU
CTOPOHBI: MaccCHl, obbeMa
(HOpManbHBIE ~ YCIIOBHUS)  Ta3oB,
KOJIM4YECTBa BEIIIECTBA;
HCIIOJIb30BaTh CHCTEMHBIE
XUMWYECKUE 3HAHWS JUISI TIPUHSATUS
pereHnit B KOHKPETHBIX

JKU3HCHHBIX CUTyalUdX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHCHHUEM

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOWCKA, aHAIN3a U
WHTEPIIpETAIIH
nHpOpMaLUH, U
nH(pOpMaITHOHHBIC
TEXHOJIOTHH JJIs
BBIMOJTHEHHS 337124
npodeccuoHaTbHON
JIeSITEIIBHOCTH

B o0nacTH LEHHOCTH HAY4YHOIO
TO3HAHMA:

- c(OpPMHPOBAHHOTO
MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKd W OOIIECTBEHHOW MPAKTHUKH,
OCHOBaHHOT'O Ha JHAJOre KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HaHUIO
CBOETO MECTa B TOIHMKYJIbTYPHOM
MHDE;

- YMCTh IJIAHUPOBATHb U BBIIIOJIHATH

XUMHUYECKUN 9KCHEPUMEHT
(mpeBparmeHus OpPraHWYEeCKUX
BEILECTB IpH HarpeBaHuy,

MOJIYyYEHUE STUJICHA U U3YUYCHHUE €rO
CBOCTB, Ka4eCTBEHHbIE PEaKIH Ha
aNpJIeTHIbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JCHATyparus OCIKOB TpH
HarpeBaHWU, I[BETHBIC  PEAKIIHH
0eINKoB; MIPOBOJIUTH peaxiuu
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- COBEpIIECHCTBOBAHUE S3BIKOBOH M
YUTATEIBCKON KYJIBTYPBI Kak
CPEICTBa B3aUMOJCIHCTBUA MEXAY
JIIOABMU Y [TO3HAHUS MUDA,;

- OCO3HAHHME I1ICHHOCTH HAay4YHOU
JeSTEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTh MPOEKTHYIO u
HCCIIEIOBATEIILCKYI0 NI TENLHOCTD
WHIUBUAYAILHO U B IPYIIIIE,;
OBananenue YHHMBeEPCAJIbHBIMU
Y4eOHBIMU NMO3HABATEIbHBIMH
NeHCTBUSIMU:

B) pa6oTa ¢ nndopmanueii:

- BJAAETh HAaBBHIKAMHU IOTyYEHUS
rH(pOpMaIuu 3 HMCTOYHHUKOB
pPa3HBIX THUIOB, CaMOCTOSITENIBHO
OCYIIECTBIATh  TOWCK,  aHAIU3,

CHCTEMATH3AIMIO M WHTEPIIPETALIIO
WHPOPMALIUN PA3IMYHBIX BHJOB U
(dhopM npeacTaBIICHUS;

- CO371aBaTh TEKCTHl B Pa3IMYHBIX
dopMaTax ¢ Y4eTOM Ha3HAYCHUS
WHPOPMALIMH U LENIEBON ayAUTOPHH,
BEIOWpasT  ONTHUMAIBHYI  (QopMy
NIPE/ICTAaBIICHUS U BU3YaJTH3aIIH;

- OLICHMUBATh OOCTOBEPHOCTD,
JICTUTUMHOCTDB I/IH(bOpMaHI/II/I, (M)
COOTBETCTBHE HPaBOBBIM "
MOPaJIbHO-3THYECKUM HOpMawm;
HCTOJIB30BaTh cpencTsa
UH()OPMATMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pPEeICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX u
OpraHM3aIMOHHBIX 3a71a4 c
coOJTF0IeHnEM TpeOoBaHMHA
OPrOHOMUKH, TEXHUKU
0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U
ITUYECKUX HODM, HOPM
nHPOPMALMOHHON 0€301acHOCTH;

- BJIaJIeTh HABBIKAMU PAaCIIO3HABAHUS

HMOHHOTO OOMEHa, ONPE/IeNISTh CPEIy
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peakuuy Ha cynbdar-, KapOoHAT- H
XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemath
9KCINEPUMEHTANBHBIE  3aadd 10
teMaM "Metamel" u "Hemeramisr")
B COOTBETCTBHH C IpaBWJIaMH
TEXHUKHU 0e3omacHOCTH pu
oOpamieHUM ¢  BeUIeCTBaMU U
n1ab0paTOPHBIM o0opynoBaHHEM;
NPEACTaBIATh pe3yIbTAThI
XUMHUYECKOr0  JKCIIEpHMEHTa B
thopme 3armcu ypaBHEHUI
COOTBETCTBYIOIIMX  PEaKIMH |
(hopMyIHpOBaTH BBHIBOJBI HA OCHOBE
9THX  pe3ylbTaToB; -  YMETh
aHaJIN3UPOBATH XUMHYECKYIO
UHQOpPMAaIMIO,  TOJydyacMylo U3
pasHbBIX  HCTOYHWUKOB  (CPEICTB
MaccoBoi  HMH(pOpPMAIMU,  CETh
WurepHer u npyrue); - BIajeTh
OCHOBHBIMH METO/IaMU  Hay4HOTO
MO3HAHMS BEIIECTB M XUMHUYECKUX
SIBIICHUH (HAONIO/IeHNE, U3MEpEHUe,

JKCIEPUMEHT, MOJEIUPOBaHKE); -
YMETh TMPOBOJIUTH PacdeTsl IO
XUMHYECKAM bopmynam U
YPaBHEHUSAM XMMUYCCKUX PEAKIIHIA C
HCIIOJIb30BaHUEM (buznveckux
BEJIMYHH, XapaKTePUIYIOIIHX
BellecTBA  C KOJINYECTBEHHON
CTOPOHBI: MaccCHl, obbeMa
(HOpMallbHBIE ~ YCJIOBHSI)  Ta30B,
KOJIMYECTBA BEIIECTBA;
HCTOJB30BaTh CHCTEMHBIE
XUMHUYCCKUE 3HAHMS JJIS MPHHSATHS
peeHui B KOHKPETHBIX

JKN3HCHHBIX CHUTyalUdX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHCHHUEM

u 3AIIHATHI nH(pOopMaIuH,

nHPOPMALMOHHOH  0e30macHOCTH

JIMYHOCTH;
OK 04. DddexTuBHO - TOTOBHOCTH K CaMOpPa3BUTHIO, |- YMETh IUIAHUPOBATHh U BBHITIOIHATH
B3aMMOCHCTBOBATH CaMOCTOSITETFHOCTH U | XUMHYECKUN 9KCIEPUMEHT
paboTaTh B KOJJIEKTHUBE U | CAMOOTIPE/ICICHUIO; (mpeBpareHust OpPTraHHYECKUX
KOMaHje -OBJIaJICHHE  HaBBIKAMH  Yy4eOHO- | BEILIECTB npu HarpeBaHuH,

HCCIIEIOBATENILCKON, MPOEKTHONW U

IMOJIYYCHHE OTUJICHA U M3YYCHUE €TO
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COITMAITFHOM JIeITCTLHOCTH;
OBiaanenune YHHBeEPCAIbHBIMHU
KOMMYHHKATUBHBIMH
JIeHCTBUAMU:

0) coBMecTHAasl IeATEJIbHOCTh:

- TOHUMAaTh W  HCHOJIb30BaTh

[peuMylLIecTBA  KOMaHIHOW U
WHAMBUAYaAJILHON paboThl;
- IpUHMMATh LEIM COBMECTHOM

NeSITENIBHOCTH, OpPraHWU30BHIBATH U
KOOPAWHHUPOBATh JAEHCTBUS IO €€
JOCTHKEHHIO:  COCTaBJIATh  IUIaH
JICUCTBUN, paclpencisiaTb pPOIU C
y4eToM MHEHHH YYaCTHHUKOB
00CyXI1aTh PE3yIbTaThl COBMECTHOM
paboTsr;

- KOOPOMHHPOBaTb M BBIIOJHATH
paboTy B YCIOBUSIX pEajbHOrO,
BUPTYaIbHOTO u
KOMOWHHUPOBAHHOT'O
B3aMMOJCHCTBUS; OCYILIECTBIISTD
MO3UTUBHOE CTpaTeruyecKoe
MOBEJICHHUE B PA3IMYHBIX CUTYalUsX,
MPOSIBIIATh TBOPYECTBO U
BOOOpakeHHe, ObITh MHULATUBHBIM
OgBnanenue YHHUBEPCATbHBIMHU
PETYISATUBHBIMU JACHCTBHAMU:

r) MOpUHATHE ce0sl M JpYrux

JIoae:
- HpI/IHI/IMaTB MOTHUBEBI U apFYMeHTLI
IpYTHX IJIIOJIell Tpu  aHau3e

pe3yNIbTAaTOB JEATENBbHOCTH;
- TpU3HABaTh CBOE MPAaBO M TPaBO
JPYTUX JIIOJEH Ha OIUOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh
MHp C TIO3UIMH JPYTOTO YEIOBEKa

CBOWCTB, Ka4yeCTBEHHbIC pPEaKLUU
Ha aJbJeruibl, Kpaxmal, YKCYCHYIO
KHCJIOTY; AeHaTypauus OelKoB mpu
HarpeBaHuH, LBETHBIE  PeaKIuu
0emKoB; IPOBOJUTH peakunu
HOHHOTO OOMEHa, OTNPENEIATh CPEAY
BOJHBIX PAacTBOPOB, KaueCTBEHHbBIE
peaknuu Ha cynbdar-, kKapOboHaT- U
XJIOpUA-aHUOHBI, Ha KaTuoH
AMMOHMU; peuarb
JKCHEPUMEHTAJIbHBIE  3aJadd 110
temaMm "Metamns" u "Hemeramnsr")
B COOTBETCTBUU C mpaBujiaMu
TEXHHUKHU Oe3omacHOCTH pu
oOpameHMr ¢  BemlecTBaMH U
nabopaTopHbIM 000pyIOBaHHEM;
MIPECTABIAT pe3yabTaThl
XMUMUYECKOr0  JKCIEpUMEHTa B
dhopme 3aIucu ypaBHEHUI
COOTBETCTBYIOIIUX  pEakuud U
(hopMyIHMpOBaTH BBIBOJBI HA OCHOBE
3THX Pe3yJIbTaTOB

OK 07. CopneiicTBOBaThH
COXpaHEHUIO
OKpy>Karolei cpessl,
pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
M3MEHEHUU KJIMMATa,
TIPUHIINITEI OEPEKITNBOTO
MIPOM3BOJICTBA,

3¢ PEKTUBHO
JIeHCTBOBATh B
Ype3BhIYANHBIX
CUTYyaIUsIX

B obJacTH IKOJIOTHYECKOro
BOCIMTAHMA:

- c(hOpMHUPOBAHHOCTH
3KOJIOTUYECKOMN KYJIBTYPBI,
MOHUMaHWE BJIHSHUS COLUAIBHO-
9KOHOMHYECKHX  MPOLECCOB  Ha
COCTOSIHHE MIPUPOIHON 51
COLIMAJbHONW  CpeOpl, OCO3HAaHWE
rI100aILHOTO xapakTepa
AKOJIOTHIECKUX mpooIem;

IUITAHUPOBAHUE W  OCYIIECTBICHHE
JEUCTBUU B OKpY’KaoIIeH cpene Ha
OCHOBE 3HAHUS LeJed yCTOMUMBOTO
pa3BUTHS YEJIOBEYECCTBA; AKTHBHOE

chopMUpOBaTh TMPEACTABICHUS: O
XAMHUYECKOH COCTaBJISAIOIIEH
€CTECTBEHHOHAYYHOI KapTHUHBI
MI/Ipa, pOJ'[I/I XUMHUU B IIO3HAHUU
SIBJICHUH TIPUPO/IBI, B
(hopmupoBaHuU MBIILUIEHHUS 5
KYJIBTYPBI JINYHOCTH, ee
(HyHKIIMOHATBHON IPaMOTHOCTH,
HEO00XO0IUMOI ISt pelieHus
MPAKTHYECKUX 3a7a4 51
JIKOJIOTUYECKHU 000CHOBAHHOI'O
OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOTHOM cperne; YMETh
co0JIF01aTh MpaBHJIa SKOJIOTHMUYCCKU
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HETIPUATHE NEUCTBHM, MPHUHOCAIINX |IIEIECOO00pAa3HOTO  IOBEACHUS B
BpEIl OKPYXAIOILEH cpelie; OBITY U TPYJOBOH ICATCIHLHOCTH B
- yMEHHUe MIPOTHO3UPOBATH | EISAX COXPAHEHUSI CBOETO 37]0POBbS
HEOJIaTOMPHUATHBIE  DKOJIOTHYECKHE | M OKPY’KaIOIIEeH MPUPOIHON CPEIIBI;
MOCNEACTBUS  NPEANPUHUMAEMBIX | yUUTHIBATh ONACHOCTh BO3ACHCTBUS
JIEHCTBUMN, TPEIOTBPAILATD UX; Ha JKUBBIC OpraHU3MBbI
- pacIIUpPEHUE ONbITA JEATEIBHOCTH | ONPEACIICHHBIX BEIIECTB, MOHUMAs
SKOJOTUYECKON  HANpaBICHHOCTH; | CMBICI  IOKAa3aTelsl  MOpeleabHOU
OBIIJICHNEC  HAaBBIKAMH  Y4eOHO- | JOMYCTHMO KOHLIEHTPAIUU

HCCIIEA0BATENBCKON, IPOEKTHOM H
COITMAILHOM JeATEIIFHOCTH;

B pesynaprare ocBOeHMS y4eOHOW IUCHMIUIMHBI OOYYAOIIUICS J0JIKEH
yMeTb:

— Ha3bIBaTh: M3yYEHHbIC  BEIIECTBA MO  TPUBHAIBHONU WM
MEKTYHapOJTHOM HOMEHKIIATYPE;

— ompeaeJATh: BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUUYECKUX
AJIEMEHTOB, TUTT XUMUYECKOU CBSI3U B COCIMHEHUSX, 3apsii MOHA, XapaKTep Cpebl
B BOJHBIX pPacTBOpaxX HEOPraHUYECKMX W OPraHMYECKUX COCIAMHEHMUI,
OKHUCJIMTENIb U BOCCTAHOBHUTEIIb, MPUHAJICKHOCTh BEIIECTB K pa3HBIM KjlaccaM
HEOPraHUYECKUX U OPTAaHUYECKUX COCTUHECHUN;

— XapaKTepu30BaTh: 3JIEMEHTHl MaJbIX NMEPUOAOB MO UX IMOJOKEHUIO B
ITepuonnueckoit cucreme/l.Ml. Menzaeneesa; oOume XUMHUYECKHUE CBOICTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX M OPTaHUYECKUX
COCIMHEHU; CTPOCHUE U XUMHUUYECKHUE CBOMCTBA M3YYEHHBIX HEOPTaHUYECKUX U
OPTraHUYECKUX COCTUHEHN;

—  OOBSICHAITH: 3aBHCHMOCTb CBOMCTB BEIIECTB OT HX COCTaBa |
CTPOEHUS, NPUPOAY XUMHUYECKON CBSI3U (MOHHOM KOBAJEHTHOM, METaJIIMYECKON
U BOJOPOJHOI), 3aBUCUMOCTh CKOPOCTHM XHMHYECKOW pPEaKIMU M IOJOXKEHUE
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

— BBINOJHATH XUMHUYECKHI JKCIEPUMEHT: TI0 Paclo3HaBaHUIO
BKHEUIIINX HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHECHUM;

— MPOBOAMTH: CAMOCTOATENIBHBIM TMOUCK XUMHUYECKOM HHQpOpMaINK C
WCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHMKOB (HAYYHO-TOMYJISIPHBIX H3JaHUMH,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa); HCHOIL30BaTh
KOMIIBIOTEPHBIC TEXHOJOTUU I OOpabOTKM ® TMepeaadyd XUMHYECKOH
uH(pOpMalUK U €€ MPEICTABICHUS B Pa3IMUHBIX hopMax;

© DIBOY BO «Uenl'V»



Muno6puayxu Poccun
DenepanbHOE TOCYTAPCTBEHHOE OIOPKETHOE
@‘)} o0pa3oBarenbHOE YUPESKICHUE BRICIIEro 00pa3oBaHus
«YenssOunckuit rocynapcrseHHslil yausepeuret» (PI'bOY BO «Uenl'Vy)
Tponukuii hunman

DoHJT OLEHOYHBIX CPEICTB JUCIHUILIMHBI
CO0.01.07 Xumus
CrneuunansHocTs 38.02.03 OnepanioHHast 1esITEbHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ‘ ctp. 10 u3 47 ‘ IlepBbIii 3x3eMILIAP ‘ KOITHA Ne

— CBAI3bIBATh: U3YYCHHBIH Marepuans co CBOeH MpodecCuoHaTbLHOM
NEeSITEIbHOCTBIO;

B pesynbrate ocBOGHHMS Y4e€OHOM NMCUUILIMHBI OOYYalOIUNCS MOJIKeH
3HATH/TIOHUMATh:

— Ba)KHeilillMe XUMMHUYECKHE TOHATHS: BEIIECTBO, XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHBbIE aTOMHAas W MOJIEKYJspHash MaccChl,
WOH, aJUIOTPONMs, HW30TOMbI, XUMUYECKas CBS3b, OSJIECKTPOOTPUIIATECIIBHOCTD,
BaJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJb, MOJIIPHAas Macca, MOJSPHBIA 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJCKYIIPHOTO M  HEMOJIEKYJISIPHOTO
CTPOEHUS, PACTBOPBI, DBJIEKTPOJIUT M HEIIEKTPOIUT, DSICKTPOIUTHYECKAS
JUCCOIMAIINS, OKHCIIUTEIb U BOCCTAHOBUTENb, OKHCJICHHUE M BOCCTaHOBJICHUE,
TEIIOBOM  3P(DEKT Ppeakinu,CKOPOCTh XHMHUYECKOM peakluu, KaTajiusz,
XUMHUYECKOE pPaBHOBECHUE, YIJIEPOJHBIN CKeleT, (yHKIMOHAJIbHAS TpyIIa,
M30MEpUsi, TOMOJIOTHS;

— OCHOBHbI€ 3aKOHbI XMMHHM: COXPAaHEHHMS MacChl  BEIECTB,
ITOCTOSTHCTBA COCTaBa BellecTB, [lepuonnueckuit 3akon J[.1. Menaeneena;

— OCHOBHbI€ TEOPHMH XMMHM; XUMUYECKOW CBSI3H, JIEKTPOIUTUUYECKON
JUCCOIMAIINY, CTPOCHUSI OPTaHUUECKUX U HEOPTaHUUYECKUX COCTUHECHUIA;

— Ba)KHeiilllMe BelIeCTBA W MAaTepHAJIbl: BaXHEHIIME METaulbl U
CILJIaBbl; CEpHas, COJIsSIHAs, a30THAsI U YKCYCHasi KUCJIOThI, OJIarOpOAHBIC Ta3bl,
BOJIOPO/JI, KUCJIOPOJI, TaJOTeHbI, IIEJIOYHbIE METAJUIbl; OCHOBHBIC, KUCIOTHBIC U
aMm(poTepHbIE OKCUIBI W TUIPOKCHIBI, IIEJIOYH, YIICKUCIBIAA YTapHBIA Ta3bl,
CEpPHUCTBIN Ia3, aMMUaK, Bojia, IPUPOJIHBIN T'a3, METaH, 3TaH, STUJIEH, AllCTUJIEH,
XJIOPU HaTpus, KapOOHAT W THApPOKApOOHAT HaTpusi, KapOoHar u Qocdar
Kalblus, OCH30J, METAHOJ W OTAHOJ, CIOKHBIC AOUPBL, KUPHI, MbLIA,
MOHOcaxapubl (III0K03a), AUcaxapuabl (caxapo3a), moaucaxapuasl (Kpaxmai U
1[EJUTI0JI03a), AaHUJIMH, aMUHOKHCIIOTHI, OEJTKH, UCKYCCTBEHHBIE U CUHTETUYECKHUE
BOJIOKHA, KayuyKH, IJIACTMACCHI.
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2.2. IlepeyeHb OCHOBHBIX MOKa3aTe el OLEHKH 3HAHUI U YMEHMH,
NOIEKAIMX TEKYIIeMY KOHTPOJII0 H IPOMEKYTOUHOM aTTecTalun

Ner/ Kontponmupyemslie HanmenoBanue
paszensl (TeMbl) 3HaHus/yMEeHUs OLICHOYHOT'O
TUCILAIINHBL¥ CpeJICTBa
1 Pasgen 1. O0maga u | YMmeHus: YcTHbIi onpoc,
HEOpraHn4eCKas -XapaKTepu30BaTh: 3JICMCHTBI MaJIbIX IMUCbMECHHAA
XUMUSA MIEPUOJIOB [0 UX IMOJIOKEHUIO B pabora,
[Tepnonuueckoiri cucteme JI.M1. MeHneneena; TECTUPOBAHHE

o01Ie XMMHYECKHE CBOMCTBA MCTAJIIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPraHUYEeCKUX
COEIMHEHUH; CTPOCHUE U XHUMHUYECKHUE
CBOMCTBAa M3yYEHHBIX HEOPraHUYECKUX U
OPraHUYECKUX COCTUHECHUN;

-00BSACHATH: 3aBUCHMOCTb CBOICTB BEIIECTB
OT UX COCTaBa M CTPOEHMS, HPUPOTY
XUMHYECKOH CBSI3U (MOHHOW KOBAJIEHTHO,
METAJIJINYECKON U BOJIOPOJAHOM ), 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEAKILIMU U TOJI0KEHHUE
XUMHYECKOI'0 PAaBHOBECHS OT Pa3IN4HbIX
(bakTOpoB;

3HaHUS:

BajKHelilIMe XMMHMYecKHe TOHITHS:
BEIIECTBO, XUMUYECKUH  3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIILHBIE ATOMHAs U
MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPOIIHNS,
M30TOIbI, XMMHYECKasl CBSI3b,
AJIEKTPOOTPHULATENBLHOCTD, BaJ€HTHOCTD,
CTEIIEHb OKHUCIIEHUs, MOJIb, MOJIIpHAas Macca,
MOJIIpHBIA 00BEM Ta3000pa3HbIX BELIECTB,
BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS, PACTBOPHI, NEKTPOJIUT U
HEIJIEKTPOJIUT, JIEKTPOIUTHIECKAS
JUCCOLMAINsSA, OKUCIUTEIb U BOCCTAHOBUTEND,
OKHCJIEHUE W BOCCTaHOBJICHHE, TEINIOBOMN

b dexT peakuu, CKOPOCTh XUMUUECKON
peaxkiuu, KaTajus3, XUMMHUUECKOE paBHOBECHE;
-OCHOBHBIE 3aKOHBI XMMMH: COXPAHECHHUS
MAacCBIBEILIECTB, [IOCTOSIHCTBA COCTABA BEILIECTB,
ITepuonnueckuii 3akon [{.11. Menneneesa;
-OCHOBHbIC TEOPUHM XUMHH; XUMUYECKON
CBSI3M, AIEKTPOIMTUYECKON JUCCOLALNH,
CTPOEHHUSI OPTAHNYECKUX U HEOPTraHUYECKUX
COCIUHCHMI;

Baskueiilue BelecTsa M MaTepUaJbl:
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BaYKHEUIIIME METAJLIbI U CIIaBbI; CepHas,
COJIsSIHAsI, a30THAsI U YKCYCHasl KUCJIOTBI;
0J1aropoAHbIE Ta3bl, BOJOPOJI, KUCIOPOI,
rajoreHbl, MEJI0YHBIC METAJUIBI, OCHOBHBIE,
KHCIIOTHBIE U aM(OTEPHBIC OKCHUJIBI U
TUAPOKCHIBI, IET0YH, YTIACKUCIBIN U yrapHbINA
ra3bl, CCpHUCTBIA ra3, aMMHaK, BOJa,
MIPUPOJHBIN Ta3, METaH, 3TaH, THJICH,
alleTUJICH, XJIOpUI HATpHsl, KapOoHAT U
TUAPOKApOOHAT HATPHUS,

2 Paznen 2.
Opranunueckas
XUMHUS

YMeHus: YcTHbIi onpoc,
-Ha3bIBaTh: WU3Y4YEHHBIE  BELIECTBA IO MMCbMEHHAas
TPUBHUAIBLHON 158105 MEXKlyHapOIHOM pabora,
HOMEHKJIATypE; TECTUPOBAHUE
-onpefesiTb:  BaJEHTHOCTh U CTEIEHb

OKUCJICHUS XWMHYECKHX  DJIEMEHTOB,  THII
XUMHUYECKON CBS3UB COCIUHEHUSX, 3apsij UOHA,
XapakTep Cpeasl B BOJHBIX  pacTBOpax
HEOPraHMYECKUX W OPraHUYECKHX COEAMHEHUN,
OKHUCITHTEITh " BOCCTaHOBHUTEb,
MPUHAJJIEKHOCTh BEIIECTB K Pa3HBIM KIlaccaM
HEOPTaHMYECKUX M OPTaHUIECKUX COCTMHEHUH;
-BBINOJIHATh XUMHYECKHH IKCIEPUMEHT: TIO
PacIO3HABAHHIO BAKHEUIITNX HEOPTAHUICCKUX H
OpPTaHHYECKUX COCTUHEHHI,

-MPOBOJUTH: CaMOCTOSITEITbHBIH TTOMCK
XUMHUYECKON HMH(OpPMAIMKM C HCIOJIb30BAHUEM
Pa3IMYHBIX WCTOYHHKOB (HAYYHO-TTOMYJISPHBIX
U3JIaHUul,  KOMIBIOTEPHBIX  0a3  JIaHHBIX,
pecypcoB WNuTtepuera); WCIIOIh30BATh
KOMIIBIOTEPHBIE TEXHOJOTUU i 00paboTKU U
nepesayl XMMHYECKOM WHQPOpManmuu W ee
MIPEJICTABICHUS B PA3IUYHBIX (popmax;
-CBAI3bIBATh: WM3yUYCHHBIA MaTepuall cO CBOEH
po(hecCHOHANEHOU IS TENbHOCTHIO;

-peliaTh: pacyeTHbIC 33JIa4l M0 XUMHUYCCKHUM
dbopMyliaM B ypaBHEHUSIM;

3HaHHUS:

BaKHelillIne BelecTBA M MATEePHAJIbI:

METaH, 9TaH, OJTWICH, alleTWICH, OEH30II,
METaHOJ W JTaHOJ, CIOXHBIE 3(UPBI, KUPBI,
MbLIa, MOHOCaxapubl (TJIFOKO3a), IUCAXapHIbl
(caxaposa), momucaxapuisl  (KpaxMaia — u
[IEJUTI0NI03a), AHWJINH, aMUHOKHUCIIOTHI, O€NKH,
UCKYCCTBCHHBIE W CHHTETUYECKHE BOJIOKHA,
Kay4yKH, MIJIaCTMACCHI.
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23. CucreMa  KOHTPOJSI M  OHEHKM  OCBOEHHSI  TPOrpaMMbl
001eo0pa3oBaTeJIbHOM JUCUUIJINHBI.

Texymuii KOHTPOJIb YCIEBAEMOCTH OOYyYarolIUXCsS OCYIIECTBIAETCS IO
CpelCTBaM TOYEK pyOeKHOTO KOHTPOJIA (MPAKTHUUECKUX PaOOT, YCTHBIX OTBETOB
ctynenroB). K nuddepennnpoBaHHOMy 3adeTy JIOMYCKAlOTCS  CTYIICHTHI,
UMEIOIIUE aTTECTAIMOHHYIO OLIEHKY MO JUCHUIUIMHE «XUMUS», BBITOJIHHUBIINE
80% mpakTUYecKux padoT.

3. OHEHOYHBIE CPEJICTBA J1JIAA HIPOBEAEHUA
MNPOMEXKYTOYHOM ATTECTALIUU

3.1. 3aganus 1y OLEHKU YMEHHMd M 0CBOEHHME 3HAHUMH

3.1.1. 3a4eTHO-3K3aMEeHAIIMOHHBbIE MATEPHAJIbI

JudbdepeHnpoBaHHblil 3a4eT MO JAUCHUILUIMHE «XUMHUSD» TPOBOAUTCS B
dbopmMe TecTUupoBaHUS, IPUMEP TECTOBOTO 3a/IaHMsI TIPUBEICH HIKE.

Yacms 1

Al. BemectBo, popmyna koroporo CH3COOH:

1. ankan
2. cupt
3. kapOOHOBasT KUCJIOTA

4. anpaeruna
A2. K XuMuueckum sIBICHUSIM OTHOCHUTCH:
1. ncmapenue Boapl

2. U3METBYEHUE PYIbI
3. ropeHue cnupra

4. nnaBnenue napapuHa

A3. BoccTtaHoBUTENbHBIE CBOWCTBA METAUIOB OJHOW TOATPYMIIBI C
YBEITUYCHUEM MOPSIIKOBOTOHOMEPA DJIEMEHTA!

1. ocitabeBarot

2. HEe UBMEHSIOTCS
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3. BO3pacTaroT

4. cHayasa BO3pacTaroT, 3aTeM yObIBaIOT.

A4. BemectBa H2SO4, HCl, HNO3 sgBusrorcs:

1. KuciIoTaMu

2. OKCHUJIAMU

3. OCHOBaHHSIMU

4. conamu

AS. ®opmyna denona:

1. C6H130H

2. C6H50H

3. C6H5NH2

4. C6H5NO3

A6. IIaTb 37IEKTPOHOB HAXOAUTCS HA BHEIIHEM YHEPreTUUYECKOM YpPOBHE
aToMma:

1. xanus

2. a3oTa

3. AIIOMUHUS

4. dTopa

A7. MaccoBasi 107151 Cepbl B CyJIb(PUIC KaIHs paHa:

1.29,1%

2.30,4 %

3.45,1%

4.58,2%

AS8. ITopsiiKoBBIIT HOMEP XUMHUYECKOTO AJIEMEHTA BCET/Ia PABEH ... B aTOME:

1 .4ucay NPOTOHOB, YUCITYy HEUTPOHOB U YHCITY FIEKTPOHOB;

2. 4yucay POTOHOB U YHCITY HEUTPOHOB;

3.4uciTy IPOTOHOB U YUCITY JIEKTPOHOB;

4 4uciy 3JIEKTPOHOB U YHCITy HEUTPOHOB.

A9. Kpucramnmuueckast penieTka, XapakTepHas JJIsl METAJUIOB U CILIABOB:
1. atromnas

2. NOHHAas

3. MoJIeKyJIsIpHas

4. MeTamyeckas
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A10. K MmoHOCaxapuaaM OTHOCHUTCH:

1. rmroko3a

2. caxapo3sa

3. Kpaxmai

4. xeTyarka

All. [Iponecc pa3pylieHHss METAJUIOB U CILIABOB MO AEMCTBUEM BHEITHUX
YCIIOBUM:

1. BOCCTaHOBJICHHE

2. KOppo3usi

3. muddyzus

4. ucniapeHue

A12. BaneHTHOCTb yIIepo/ia B OpPraHNYECKUX COCTMHEHUSX:

1. omuH

2. 1Ba
3. Tpu

4. yetbipe

A13. K peakiusimM 3aMeII€HNSI OTHOCUTCS PEaKIIUs:

1.S+ 02 =S02

2. 2NaOH =Na20 + H20

3. AgNO3+HCI = AgCl +HNO3

4. 2HC1 + Zn = ZnCI2 +H2

A14. KoBasieHTHas HENOJIAPHAS CBSI3b PEAIN3YETCS B COCIMHEHUU:

1. xmoposoaopon (HCI)

2. SiC ( xapOua KpeMHHsI)

3. H2 (Bomopon)

4. CH4 (metan)

A1lS. BemiecTBa, MMEIOIIUE OAWMH U TOT K€ COCTAaB U OAHY M Ty XK€
MOJIEKYJISIPHYIO MAaccCy, HOpa3IMYaroluecs: CTPOCHUEM MOJIEKYJT Ha3bIBAIOT:

1. n3omepamu

2. aHajoramu

3. romMoyioramMu

4. yrineBoaamu.

A16. Karanu3aropsl, 3TO BEIIECTBA!
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1. yckopsitolye XuMUYeCcKre peaKiiuu

2. 3aMeUIIONTNEe XUMUYECKUE PEaKIuU

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

A17. BemectBo NaOH — 310:

1. kncnorta

2. COJIb
3. OCHOBaHHE

4. okcun

A18. [IpucyTcTBue B pacTBOpE KMUCIOTHI MOYKHO J10Ka3aTh C MIOMOILIBIO:
1) makmyca

2) penondranenna

3) menouun

A19. Bemecta ¢ obmieit popmynoit CnH2n oTHOCATCS K KItaccy
1) ankaHoB

2) aKEeHOB

3) aIIKMHOB

4) apeHoB

A20. Kakas crenens okucienus xpoma B K2Cr207?

1)+6

2) +3

3) -3

4) -6

Yacms 2

b1. K peakniusm oOMeHa OTHOCSTCS:
1.S+ 02 =S02

2. 2NaOH = Na20 + H20

3. AgNO3+HCI = AgCl +HNO3

4. 2HC1 + Zn(NO3)2=ZnCI12 + 2HNO3
5.S02 + H20 =H2S03

6. NaOH + H2S04 = Na2S04 +2H20
b2. Oxcugamu SBASIOTCS:
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1. Ca(OH)2
2. CaCO3

3. CaO

4. HCI

5. Na20

6. SO3

B3. K kimaccam opraHn4eCckux COEAUHEHUN OTHOCSTCS:
. ApEHBI

. AJIKQJUECHBI
. OKCHUBI

. OCHOBaHUs
. IEJI0YHU

AN N B~ WD =

. AJIKEHBI

b4. Peakuun, XxapakTepHsble 1151 CIUPTOB:
1. ropenue

2. IPUCOEIMHEHUE

. TIOJIMMEpHU3aLUs

. IeTuapaTanus

. XUMUYECKHU UHEPTHBI

AN DN KW

. dTepupUKaLML

BbS. Cpean npuBeACHHBIX HUXKE BEUIECTB, HaauTe (GOpMyJibl KapOOHOBBIX
kucot: 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! yreBogopona 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

© DIBOY BO «Uenl'V»




Muno6puayxu Poccun
DenepanbHOE TOCYTAPCTBEHHOE OIOPKETHOE
@‘)} o0pa3oBarenbHOE YUPESKICHUE BRICIIEro 00pa3oBaHus
«YenssOunckuit rocynapcrseHHslil yausepeuret» (PI'bOY BO «Uenl'Vy)
Tponukuii hunman

DoHJT OLEHOYHBIX CPEICTB JUCIHUILIMHBI
CO0.01.07 Xumus
CrneuunansHocTs 38.02.03 OnepanioHHast 1esITEbHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ‘ cTp. 18 u3 47 IlepBbIii 3x3eMILIAP KOITHA Ne

6. C6H5-CH3
b7. Kakue BemecTBa SBISIIOTCS aJKaHAMMU:

1.CH4

2.C2H2

3.C8H16

4.C5H12

5. C3H8

6. C5HS

B8. YKCyCcHY10 KMCIOTY IPUMEHSIOT JIJIs:
. OYHCTKHU BOJIBI

. IOJIyYE€HHSI CHHTETUYECKOTO Kay4dyKa
. JUTA MIOJIyYEHHS JIEKAPCTB

. alleTaTHOTIO IIEJIKa

. YCKOPEHHUSI CO3pEBaHU IOMUJIOPOB

. KOHCEPBUPOBAHUS OBOIIECH

AN D0 B W=

b9. BemecTBa ¢ MIOHHOM CBA3bIO:
1. C3HS

2. KCl

3. Na2S

4. HC15.CaO

6. SO2

Bb10. Oxcua kanpuys BCTYIUT B PEAKLIUIO CO CIETYIOLIMMU BEIIECTBAMU:
1. Na2SO4

2.02

3. HCI
4. H20
5. NaOH
6. SO3

Ha BoimonmHenue auddepeHurpoBaHHOTO 3adyeTa Mo Xumuu aaercs 90
MUHYT. PaboTa coctouT u3 2 yactel, Bkirodaronux 30 3a1aHuii.

Yacte 1 Brmrouaet 20 3aganuii (A1-A20). K xaxxnomy 3amanuro 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 npaBUIIbHO BHITIOJIHEHHBIE 33JJaHUs U3 YacTh 1 oOydaromuiics moaydaer
no ogHoMy Oamny. 3a MpaBUJIIBHO BBIMOJHEHHBIE 3aJaHUSl W3 4YacTh 2
oOyuaromuiics nmoiayyaeT no asa o6amia. [lonydeHHbIe Oaibl CyMMUPYIOTCSL.

Kpumepuu oyenku:

J171st moTyueHust OIIEHKU «OTIIMYHO» JI0CTaTOYHO HaOpath 37-40 Oasios.

J171s1 MoTyueHust OIIEHKU «XOPOIIO» A0CTaTOuHO HabpaTh 26-36 6aios.

JI1st oTy4YeHusl OLICHKU «YOBJIETBOPUTENHHOY» JOCTAaTOYHO HaOparh 16-
25 Ganos.

OlLleHKa «HEYOBIETBOPUTEILHO» CTABUTCS, €CIIM CTYJAEHT HaOpal MeHee
16 6anos.

3.1.2. KOHTPO/IbHO-U3MEPUTEIbHbIC MATEPHAJIbI

3.1.2.1. KoHTpO/bHO-U3MEpPHUTEIbHbIE MaTepHadbl 10 TeMaM
pa3zgena 1. «O0mas 1 Heoprauu4eckasi XMMHsD)

B pamkax wu3ydeHus OUCUUIUIMHBI “XuMuUS® JJIs OLUECHKH 3HAHUU
TEOPETHUYECKOTO MaTepualia Mo TeéMaM NPEAyCMOTPEHbI TAKUE BUIBI KOHTPOJS
KaK: YCTHBIN OMpOC, MUChbMEHHas paboTa, TectupoBanue. [Ipumeps! 3a1anuii mo
TE€MaM NPUBEACHBI HIXKE.

Tema 1.1. OcHOBHbBIE NOHATHS U 3AKOHBI XUMHUH

Yemmuwiii onpoc.

1. JlaiiTe onpeneneHuss CHEAYIOIIUM TOHSATUSM: BEIIECTBO, AaTOM,
MOJIEKYJIa, XUMUYECKUMN DIIEMEHT.

2. Ilpoctsle u cnoxHble BemecTsa. [IpuBenure 2-3 npumepa.

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

3. Uro Takoe oTHOocuTenbHas aromHas wmacca? Kakum o6pazom oHa
onpenensercs’?

4. UYrto Takoe OTHOCUTETbHAS MOJICKyIsipHas Macca? Kakum oOpa3om oHa
onpexaensiercs?

5. Yro takoe BaneHTHOCTH? Kakum oOpa3om oHa onpenensieTcs?
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6. CdopMynupyiiTe 3aK0OH COXpaHEHHs Macchl BemecTB. KTo sBnsercs ero
aBTOpOoM?

7. CdopMynupyiiTe 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. KeM u korma
OH OBLIT OTKPHIT?

8. Cdopmynupyiite 3akoH ABOTaIpO U CJIECICTBUE U3 HETO.

Iucomennas paboma

1. 3anonHuTe TAONMIy MO MPUBEIECHHOMY CHUCKY: KUPIIHY, IMOBapEHHAas
COJIb, MEJ, JKeJe3Has KHOIKa, BOJa, caxap, cBeya, Kojba, YKCyCHas KHCJIOTa,
I'BO3/b, TETPAAb, KpaxMall, KapaHJalll, CEpHAsl KUCJIOTa, YIJIEKUCIIBIA ra3, KHUTa,
CTEKJISIHHAs1 BOPOHKA, CITUPT.

Bemniectso Teno

2. IlpuBenure aBa mpuUMeEpa XUMHUYECKUX SIBICHUN, BCTPEYAIOIIUXCS B
OBITY. YKaKUTE MPU3HAKU XUMHUECKUX PEaAKIUH.

3. Jonwumurte mpuBEACHHBbIE HIDKE ()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. BBIUUCINTE OTHOCHUTEJIbHBIC MOJICKYJIAPHBIC MACChbl BCIICCTB II0 HX

(I)OpMy.HaM: F6203, HQSO4,CUO, PQOS, CSQ, HNO3

Tema 1.2. Ilepnonnuecknii 3akoH u Ileprnoanueckasi cucreMa XUMHYECKHUX
3jemeHToB JI.A. MeHnaeneeBa u cTpoeHne aroMa

Tecmuposanue.

1. B yem u3nyeckuii CMBICT HOMEpa IEPHOIA:

A) TOKa3bIBa€T KOJMYECTBO DJICKTPOHOB Ha BHEIIHEM DJHEPreTHYECKOM
YPOBHE;

b) nmokazbiBaeT KOJIMYECTBO IHEPTETUUECKUX YPOBHEM;

B) cooTBeTCTBYET BaJICHTHOCTH 3JIEMEHTA.

2. B noGouHbIe MOATPYMITH IEPUOANIECCKON CUCTEMBI BXOJISIT:

A) XUMHUYECKHUE PIEMEHTHI MaJIbIX MEPUOOB;
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b) xumudeckue 3meMeHTbl OOJIBIINX TEPUOJIOB;

B) xumudeckue 31eMeHThl MajbiX U OOIBIINX IEPUOIOB.

3. ATOMHBII pagnyc ¢ yBEIUYEHUEM 3apsiaa sSApa B NIABHOM MOATPYIIIIE:

A) yBenuuuBaercs;

b) ymensiaercs;

B) He u3aMmensieTcsl.

4. DneMeHTapHas YaCcTHUIA S/Ipa aToMa, ONPEAEISAIONIAs €ro 3apsia;

A) HEUTpOH;

b) npotoH;

B) anextpoH.

5. KakoB xapakrep CBOWCTB BBICIIETO OKCHJA XWMHYECKOTO DJIEMEHTA
Ne 16:

A) OCHOBHBII;

b) amdorepHsiii;

B) kucCnOTHBIH.

6. Uem pasnnyarorcs s1pa U30TOIOB:

A) 4yuCIOM NPOTOHOB U YUCJIOM HEUTPOHOB;

b) uncnom npoToHOB;

B) uucnom HEHTPOHOB.

7. Kakoil sneMeHT MposBISeT Haubonee  SAPKO  BbIPAKCHHbBIE
HEMETAJUIMYECKHUE CBOMCTBA!

A) Kucnopon;

b) cepa;

B) cenen.

8. Kaxoii onemeHT mposBIAeT Hawbonee  SPKO  BBIPAKCHHBIC
MeTaJUIMYECK1Ee CBOMCTBA:

A) nuTuii;

b) pyouamii;

B) kanwuii.

9. AAnpo aToma COCTOUT U3:

A) IPOTOHOB U 3JEKTPOHOB;

b) a51eKTpOHOB ¥ HEUTPOHOB;

B) HENTPOHOB U MPOTOHOB.

10. Kak wu3MEHSIOTCS CBOMCTBA DJJIEMEHTOB BHYTPU Iepuoaa C
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YBEJIMUECHHUEM 3apsijia sJiep UX aTOMOB:
A) JIaBHO;
b) ckaukoobpa3Ho;
B) He u3aMeHsitoTcs.

Tecmuposanue.

1. Kakue srneMeHTapHbIe 4acTULIBI BXOIAT B COCTaB aTOMHOTO fAJIpa:

A) TOJIBKO POTOHBI

B) Tonbko HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HENTPOHBI U 31TEKTPOHBI

2. DKCIIEpUMEHTAJIbHO OOHAPYKUJI AJIEKTPOHBI B COCTABE ATOMOB M JaJl UM
Ha3BaHUE YUYEHBIN- (PU3UK:

A) Ix.Tomcon B xoHie XIX B.

B) K.Ileppen B XIX B.

C) Cronu B XIX B.

D) 3.Pe3epdopa B XX B.

3. Maccy, paBHylO Macce aroma BoJopoaa (IMPUHATOM B XHUMHHM 3a
€IMHMUILY), ¥ 3apsia +1 UMEIOT CIeAyIoIIHe AIeMEHTAPHbIE YACTHUIBL:

A) HEHTPOHBI

B) anexTponsl

C) nonsl

D) nipoTtoHbl

4. Ilpu momade BBICOKOTO HANpsKEHHs] Ha AJIEKTPOJbl B BaKyyme ObLIO
oOHapy)XeHO SIBJI€HHME, Ha3BaHHOE KaTogHbIMU Jiydamu. Karoguele mgyuun
OKa3aJIUCh:

A) IOTOKOM 3JIEKTPOHOB OT aHO/IA K KaToay

B) moTOKOM 3J1€KTPOHOB OT KaTo/a K aHOAY

C) NOTOKOM MPOTOHOB OT aHOJIA K KaTOy

D) noTOKOM IIPOTOHOB OT KaToAa K aHOLY

5. Onpenenure 4UCIIO JEKTPOHOB B aTOME JKEJIE3a:

A) 26

B) 30

C) 56
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D) 55

6. B oCHOBE sJIEpHBIX MPOLIECCOB JIEKUT U3MEHEHUE:

A) 4mclia AIEKTPOHOB B aTOME

B) uncna HEUTPOHOB B siApe aroma

C) uncia mpoTOHOB B SIAPE aToMa

D) macchl atoma

7. Kakue yacTuibl Ha3bIBAKOTCA U30TOTIAMM:

A) aTOMBI, UMEIOIINE OJIMHAKOBOE YKCIIO IIPOTOHOB U HEUTPOHOB B AJIpe

B) aTtoMmbl, nMmerorye oaMHAKOBBIN 3apsi/l, HO pa3HyI0 Maccy

C) aToMBI ¢ pa3HbIM 3apsIOM siJipa, HO ¢ OJIMHAKOBOM Maccoi

D) pa3HOBUAHOCTH aTOMOB OJHOTO M TOTO K€ JIEMEHTA, UMEIOITYIO Pa3HOE
YHCJIO AIIEKTPOHOB

8. Tputnii - 3TO U30TOII:

A) TuTana

B) Bonopona

C) xmopa

D) renus

9. DnexTpoHbl aTOMHOW OOOJIOUKM HAXOJATCS HAa HEKOTOPOM PACCTOSHUU
OT siipa aToMa, HO HE MPUTATHUBAIOTCS K TOJIOKUTEIBHO 3apsHKEHHOMY STpY,
MIOTOMY YTO:

A) BIIEKTPOHBI B aTOME MOCTOSIHHO JABMXKYTCSI BOKPYT siJipa

B) a1ekTpoHbI B aTOME HE UMEIOT OTPULIATEIBHOTO 3aps/ia

C) ByeKTpOHBI CHIIBHO YJIAJIEHBI OT s/Ipa

D) 3apsin sinpa MeHbIIIE, 4eM 3apsi]l SJIIEKTPOHOB

10. Yucno 31eKTpOHOB Ha BHEIIHEM YHEPTETUUECKOM YPOBHE JIEKTPOHHOMN
000JI0YKH aToMa JIsl XUMUYECKUX 3JIEMEHTOB INIaBHBIX MOATPYII PaBHO:

A) HOMepy psna B Tabnuiie MeHzeneeBa

B) HoMepy nepuona B Tabnuiie Meneneena

C) oTHOCUTENLHOM aTOMHOM Macce XMMHUYECKOTO JIEMEHTa

D) Homepy rpynibl

11. MakcumanpHOE YHCIIO 3JIEKTPOHOB HAa BTOPOM IHEPIETUUECKOM YPOBHE
B aTOME:

A) nBa

B) Bocemb
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C) uetnipe

D) onun

12. BriOepute BepHOE yTBEPXKICHHUE:

A) 4eM MeHbIIIE 3anac YHEPTUM IEKTPOHA, TEM MEHBIIIE 10 pa3MepaM €ro
opOuTab

B) uem Oouibliie 3amac 3HEpruu >IEKTPOHA, TEM MEHBLIE MO pa3MeEpaM €ro
opOuTab

C) pa3mepsl opOuTanel MEKTPOHOB CBS3aHbI C KOJIMYECTBOM JJIEKTPOHOB
Ha JJAaHHOW OpOuTaIN

D) pa3mep opOuTanu He 3aBUCUT OT YHEPTUU JIEKTPOHA

13. BriOepute nBa 31€MEHTa, CBOMCTBA KOTOPBIX OYAYT MOBTOPSTCA, €CIIU
KOH(UTypaluy X BHEIIHUX SHEPTrEeTUYECKUX YPOBHEH:

A) 2s% u 3s°3p°

B) 2s2p® u 3s°3p°

C) 2s* u 2s%2p°

D) 1s?u 1s!

14. Beibepure XUMHUYECKUAN AJIEMEHT, KOTOPBIA OTIUYACTCS OT OCTaJIbHBIX
10 XUMHYECKUM CBONCTBaM (aKTUBHOCTH):

A) No5

B) 18

C) Ne2

D) NelO

15. AtoM »neMeHTa HMMEET OJIIEKTPOHHYI0 KOH(MUTYpalUi0 BHEIIHETO
SHEPIreTUUECKOro ypoBHs 3s!. [ Hero Hanboee XapaKTepHOE CBOMCTBO:

A) oTHaBaTh U NIPUHUMATH AJIEKTPOHBI

B) npunumars 351eKTpOHBI

C) He U3MEHATh CTENEHb OKUCJICHUSI B XUMHUECKUX PEAKIUIX

D) otnaBarh 3J€KTPOHBI

16. YkaxxuTe HEBEpHOE yTBEPKIACHUE:

A) B mpedenax OAHOM W TOW e rpynnbl (B IVIaBHOW MOATPYIIIE)
YMEHBILIAETCS panyc aroMa

B) B mnpenenax omHOM uM TOW K€ Tpynnbl (B MIABHOW MOATPYMIE)
YBEIMYUBAIOTCS 3apsA/Ibl ATOMHBIX SIAEP

C) B mpenenax OFHOM W TOW ke rpynmnbl (B IVIAaBHOM MOJATPYIIIE)
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YBEIMYHUBAIOTCS METAJUIMUYECKUE CBOMCTBA 3JIEMEHTA

D) B npenenax ogHON W TOM e Tpymmbl (B TIaBHOW MOJATPYIINIE) pacTeT
YHCJIO PHEPTEeTUUECKUX YPOBHEH B aTOMe

17. Kak Ha3pIBalOTCA paAMOAKTHBHBIE Jy4Yd, KOTOPBIE HE HECYT
AIIEKTPUYECKOTO 3apsija:

A) 6erra-ryun

B) kucnopoanslii ra3

C) ramma-nyuu

D) ansda-myun

18. Ha ofHOM p-TIOAypOBHE HE MOYKET HAXOUTHCA:

A) 1 anexTpoH

B) 6 anexTpoHOB

C) 8 a1exTpoHOB

D) 2 snektpoHa

19. DnemMeHT ¢ NopAIKOBBIM HOMEpPOM 15, umeer:

A) II9Th BHELIHUX SJIEKTPOHOB B KoH(Urypauuu 3s>3p?

B) I4Th BHEIHUX JIIEKTPOHOB B KoH(puryparuu 3s°3p’

C) IATh BHENIHUX JJIEKTPOHOB B KOHpUrypauun 3s23p’

D) naTh BHEMIHKUX SIEKTPOHOB B KoH(urypamuu 3s'3p?

20. Kakyro MUHMMalIbHYI0O ¥ MaKCUMAJIbHYK BaJIEHTHOCTb MMEET CEpa B
XUMUYECKUX COCIMHEHUSX:

A) Il u VI

B) IV u VI

C)llunlV

D)Iull

Tema 1.3. CTpoeHue BemecTna.

Yemmuwiii onpoc.

1. OxapakTepu3ylTe TMOHATHE «HWOHHAs CBA3b». KakoB MEXaHH3M €ro
obpazoBaHus?

2. OxapakTepu3ylTe TOHSTHS «KATHOHBY M «aHUOHBD». Kakue rpymmb
KaTHOHOB U aHHMOHOB BBl 3HaeTe?

3. Kakumu Qu3nyecKuMu CBONCTBAMH XapaKTEPHU3YIOTCS BEIIECTBA C
MOHHBIMH KPUCTAJUTMYECKUMHU PEIIETKAMU?
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4. Kakyro XMMHYECKYIO CBA3b Ha3bIBaIOT KOBaJeHTHOW? Kakue mpusHaku
YUUTHIBAIOT MPHU KJIACCU(DUKAIIMKI KOBAJICHTHBIX CBSA3CH?

5. KakoBbl MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3U?

6. KakrimMu 0COOCHHOCTSIMU XapaKTEPU3YyETCsl CTPOCHUE aTOMOB METAJLIIOB?

7. OxapakTepu3yiuTe MOHATUE «METAUIMYECKas CBs3b». UTO cOMMXKaET 3Ty
CBSI3b C MOHHOW U KOBAJIEHTHOW CBS3SIMU?

8. Urto mpeacTaisieT co00M MeTaumyeckasi KpucTainueckas pereTka?

9. Uro takoe cMech? Kakue TUNBI cMecCEd pa3auyaroT MO arperaTHoMy
COCTOSIHUIO OOpasyromux ux BemiecTB? Kakue TUIBI cMeceil pa3iudaroT Io
IPU3HAKY OJHOPOAHOCTH?

10. OxapakrepusyiTe NMOHATHE «IUCHEPCHAsI CHUCTEMa». UeM aucnepcHas
CHUCTEMA OTIIMYAETCS OT OCTAJIbHBIX CMECEN?

11. Kakue cucrtembl Ha3biBaloT rpybonucnepcHbiMu? Ha kakue rpynimsl
onu aenstcs? Kakoit mpu3Hak JISKUT B OCHOBE TaKoM Kiilaccuukarum?

12. JaliTe onpenesieHHe NOHITHUS «IIEKTPOOTPULIATEILHOCTD.

Tema 1.4. Bona. PacTBopbl. DJIeKTPOIMTHYECKAS JUCCOUALIUASA

Ilucvmennas paboma

1. 3anumure aucconuanuto ciaeayronux BemniecTB. AI(NO;)s; Ba(OH)y;
CaClz; Na3PO4; PbCO3; HNO3.

2. 3anuImTe MOJTHBIC U COKPAIICHHBIE YPABHEHUS! XUMHUYECKUX PEAKITUH.
1. KOH + HCI = KCl + H20

2. K5S + CuSO4 = CuS + K»SOq4

3. BaC12 + 2KNO3 =Ba(NO3)2 + 2KC1

3. CocTaBbTe ypaBHEHHUS pPEAKIMid B MOJEKYJISIPHOM, MOJHOM HOHHOM H
COKpaIEeHHOM HOHHOM BHU/JI€ MEXK/Ty CJICAYIOIIMMU BEIICCTBAMU:

1. NaOH + HCI =

2. K5S + MgSO4 =

3. MgClz + NaNO; =

4. HgO + H,SO4 =

5. Pb(NO3), + Ba(OH), =

6. CaCl, + NasPO, =
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7. MgCO3 + HNO; =

8. Nastg =+ KNO3 =

9. Na,O+ H3PO,4 =

10. Fe,O; + HNO; =

4. Hamumwure MONEKYJISpHBIE M HOHHBIC YPAaBHEHUS DPEAKIMN MEXIY
PacTBOPAMH:

1. cepHOI KUCHOTHI U XJ0puaa 0apus

2. ruznpokcua kanust 1 GocopHO KUCTOTHI

3. xapOoHarTa HaTpusl U HUTpaATa CBUHIIA

4. coNsIHOM KUCIIOTHI M HUTpaTa cepedpa

5. xnopuna 6apus u cyabdara meau (1I)

6. TUAPOKCUA KaJIbIUS U A30THOW KUCIIOTBI

7. TUAPOKCUA KAJUs U CEPHUCTOM KUCIOTHI

8. OpomMua aMMOHHMSI M TUAPOKCUIA HATPUS

9. HUTpaTa aIFOMUHUS U THAPOKCHIA KaJIUs

10. xkapboHaTa HATPUS U A30THOM KUCIIOTHI

Tema 1.5. Kuaaccudpuxanusi HEOPraHMYeCKHMX COCAMHEHUN W HX
CBOMCTBA

Tecmuposanue.

1. Ot auTHs K PpaHLKUIO Y aTOMOB IIEJIOYHBIX METAJIJIOB:

A. BO3pacTaeT 4McIIO BAJICHTHBIX 3JIEKTPOHOB

B. BO3pacTaer 4nciio SJHEPreTU4eCKUX YpOBHEN

C. BO3pacTaer IEeKTPOOTPULIATEIBHOCTD

D. ymenb1aercs paguyc

2. bonee cunbHbIE BOCCTAaHOBUTCJIBHBIC CBOMCTBA, Ye€M aJIFOMUHUM,
IPOSIBIISIET:

A.B

B. Mg

C.C

D. Si

3. C consiHOM KHCIIOTOM ObICTpee Bcex OyleT B3auMOIeiCTBOBATh:

A. xkene3o

B. anmtomununii
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C. Marumit

D. narpuit

4. ATIOMHHHMI MOKET B3aUMOJECHCTBOBATh CO BCEMU BEIIECTBAMH I'PYTIIIbI:

A. Clp, NaOH, HCI

B. Zn, KOH, H,SO4

C. HCl, S, Mg

D. F6203, K, KQO

5. Kakum criocoOoM Hemb3sl yCTPaHUTh BPEMEHHYIO 5KECTKOCTh BOZbI?

A. no6aBneHneM NUTbEBON CObI

B. xkunsuennem

C. nobGaBneHneM U3BECTKOBOIO MOJIOKA

D. no6GaBieHueM KaablMHUPOBAHHOM COMIbI

6. B psany Na,O — MgO — ALO; npoucxoauT HW3MEHEHHE CBOMCTB
OKCHUJIOB:

A. OT OCHOBHBIX K KUCJIOTHBIM

B. 0T OCHOBHBIX K HECO0JIE00paA3YIOIINM

C. OT OCHOBHBIX K aM(pOTEPHBIM

D. ot aMOoTEepHBIX K OCHOBHBIM

7. 1lpu B3auMOJEHCTBUM HATpUs C BOAOW 0OpaszyeTcsi TMAPOKCU] HATPUS

8. Ilpu cropanuu sxeie3a Ha BO3JyXe OOpa3zyeTcsi CMEIIaHHBIA OKCHUJ —

KeJe3Has
9. IIporecc pa3pyiieHus: MeTasia Moj AeCTBHEM (PAKTOPOB OKpYIKaroIen

Cpeabl Ha3bIBASTCS
10. B cocTaB KOCTHOIT TKAaHM BXOOAT COJIUA MeTaslia

Tema 1.6. XumMuuyeckue peakumu

Yemmuwiii onpoc.

1. Oxcunpl: onpesenenne, KiracCuPpuKaIys mo pa3IndHbIM IPU3HAKAM.

2. OcHOBHbIe, aM(pOTEpHBIE ¢ KHCIOTHBIE OKCHIBI. 3aBHCHMOCTH
XapakTepa OKCUIa OT CTETICHU OKUCIICHHS 00pa3yoIIero ero Merasuia.

3. Ilonydenune OKCUAOB.

4. XUMHUYECKHE CBOMCTBA OKCUJIOB.

5. Kucnotsl: onpenenenue, kiacCupUKalUs M0 pa3IuyHbIM IPU3HAKAM.
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6. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TECOPHUM DIIEKTPOIUTHYECKOU
TUCCOLIAALIVH.

7. OcoOEHHOCTH B3aUMOJICUCTBUS KOHIIEHTPUPOBAHHON CEpHOI U a30THOM
KHUCJIOT C METAJUIAMH.

8. OcHOBaHUs: ONpeCIICHUE, KIacCUuPUKALIUS.

9. OcHOBHBIE CIOCOOBI MOTYYEHUSI OCHOBaHUM.

10.  XwMmuueckwe  CBOWCTBA  OCHOBAaHMM B CBETE€  TEOPHUH
ANEKTPOJIUTUYECKON JTUCCOLIUALINH.

11. Pa3znoxeHue HepacCTBOPUMBIX B BOJIE OCHOBAHUH.

12. Comu kak snextponautbl. Conu CpeiHre, KUCIbIE, OCHOBHBIE, IBOVHBIE.

13. CnocoObl mostyueHust CoJieH.

14. XuMuyeckne CBOWCTBA COJIEM B CBETE€ TEOPUU DICKTPOJUTHUYECKOU
JTUCCOLIAALIVH.

15. T'maponus coneil.

Tema 1.7. MeTaiibl 1 HeMeTAJLJIbI

Iucvmennas paboma

1. Ucionk3yss MeToA SJEKTPOHHOro OajaHca, COCTaBbTE YpaBHEHHE
peakiuu

Na + HCI — NaCl + H,.

OnpenenuTe OKUCIUTENb U BOCCTAHOBUTEIID.

2. Ucnonb3ys MeTOJI DHIIEKTPOHHOTO OanaHca, COCTaBbTE€ ypaBHEHUE
peakuuu

Al+HCI — AICl; + H,.

OmnpenenuTe OKUCIUTETb U BOCCTAHOBUTEIIb.

3. Ucnionbk3yss MeToA dJEKTPOHHOro OanaHca, COCTaBbTE YpaBHEHHE
peakuuu

H,S + H,SO; — S + H,0.

Omnpenenure OKUCIUTENb U BOCCTAHOBUTEII.

4. Vcionb3ysi METOJ DJIEKTPOHHOIO OajaHca, COCTaBbTE€ YypaBHEHUE
peakuuu

HI+ H,SO, — I, + H,S + H,0.

OnpenenuTe OKUCIUTENb U BOCCTAHOBUTEIID.

5. Ucnonb3yss MeTOA SIEKTPOHHOrO OanaHca, COCTaBbTE YpaBHEHUE
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peakuuu

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 MeETOJ D3JEKTPOHHOro OanaHca, COCTaBbTE€ YypaBHEHUE
peakuuu

C + HNO; — CO, + NO + H,0.

Onpenenure OKUCIATEID U BOCCTAHOBUTEIID.

8. Ucnonp3yss METOJ 3JEKTPOHHOro OajiaHca, COCTaBbTE YpaBHEHUE
peakuuu

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

OmnpenenuTe OKUCIUTENb U BOCCTAHOBUTEIID.

9. Ucnionbs3yss MeToA SJEKTPOHHOro OanaHca, COCTAaBbTE YpaBHEHHE
peakuuu

KI+ KMnO, + H,SO4; — MnSO, + I, + K,SO, + H20.

Onpenenure OKUCIUTEIb U BOCCTAHOBUTEIID.

10. Hcnonb3ys MeETOI 3IEKTPOHHOIO OalaHca, COCTABbTE€ YpaBHEHUE
pEeaKInu:

K2Cr207+ HI + H2S04 — 12 + Cr2(S04)3 + K2S04 + H20.

OnpenenuTe OKUCIUTENb U BOCCTAHOBUTEIb.

11. Hanuimvre ypaBHEHUsI peakluid, MPOTEKAIOIIMX HA KaTole M aHoHe, a
Tak)Ke 00llee ypaBHEHUE DJIEKTPOJIM3a paciiaBa OpoMHUaa Kalius Ha WHEPTHBIX
ANIEKTPOAAX.

12. Hanumwre ypaBHEHHUs peaklMii, IPOTEKAOIINX HAa aHOAE W KaTone, a
Takxe o0I1iee ypaBHEHHE AIIEKTPOJIN3a paciuiaBa Cyib(puia HaTpUsl Ha HHEPTHBIX
AIEKTPOAAX.

13. Hanummre ypaBHEHHs peakUui, IPOTEKAIOIINX HA KaTole U aHOAE, a
TaKKe 00lIlee ypaBHEHHE DJIEKTPOJIM3a paciiiaBa XJopuaa O0apusi Ha MHEPTHBIX
ANIEKTPOAAX.

14. Hanummre ypaBHEHHs peakUui, IPOTEKAIOIIUX HA KAaTOJAE U aHOJE, a
TaK)Ke 00lllee YpaBHEHHUE IJIEKTPOJIM3a BOIHOIO pacTBOpa XJIOpHJA Kalaus Ha
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WHEPTHBIX JIEKTPO/IaX.

15. Hanmummte ypaBHEHUs peakiMii, MpOTEKaIoMMX Ha KaToAe M aHoje, a
TaKke 00Iee ypaBHEHHE IJIEKTPOJIM3a BOJHOTO pacTBOpa HUTpaTa HaTpus Ha
WHEPTHBIX JIEKTPOIaX.

3.1.2.2. KOHTPOJIbHO-U3MepUTEe/IbHbIE MATEPHAJIBI II0 TeMaM paszjaeJsia 2
«Oprannyeckasi XUMHA»

B pamMkax wu3ydeHMs AUCHUIUIMHBI “XuMUS® JJIsl OLEHKH 3HaHUU
TEOPETUUYECKOIO0 Marepualia Mo TeMaM IPEIyCMOTPEHBI TAKUE BHUJIbI KOHTPOJIA
KaK: YCTHBIM ONpOC, MUCbMEHHas paboTa, TecTupoBanue. [Ipumepsl 3a1anuii 1o
TeMaM MPUBEIAECHBI HUXKE.

Tema 2.1. OcHOBHBIC NOHATHA OPraHUYECKON XHMHUM U TEOPHUHA
CTPOCHUS OPraHUYEeCKUX COCAUHEHUMN

Yemmuwii onpoc.

1. Ilpenmer oprannyeckoil xumuu. CpaBHEHHE OPraHUYECKHUX BELIECTB C
HEOPTaHUYECKUMU.

2. IlpnunHBl MHOTOOOpa3Hsl OPraHUYECKUX COCTUHEHUN.

3. Teopuss crpoeHuss opranmdyeckux coeanHenui A.M. bytneposa.
OCHOBHBIE MTOJOKEHNS TEOPUHA XMMHUYECKOTO CTPOEHUS. M30Mepus 1 H30MEPBL.

4. Knaccudukanus OpraHMYeCKUX BEIIECTB MO CTPOCHHUIO YIIIEPOIHOIO
CKeJIeTa U HAIMYMIO QYHKIIMOHAIBHBIX rpynil. [oMoIoru u roMmonorus.

Tema 2.2. YriieBoaopoabl U X NPUPOIHbIE HCTOYHUKH

llucvmennas paboma

1. CocraBbre CTPYKTypHbIE (OpPMYJBl BCEX H30MEPOB, OTBEUAIOIIMX
dbopmyne CsHip u cogeprkammumx 0eH30abHO0E KoJibl0. HazoBuTe BCce BeliecTna.

2. Harnmmre ypaBHEHHSI peaKIuil:

a) HUTPOBaHUs OCH30I1a;

0) ropeHust 6eH30J1a B KHUCIIOPOJIE;

B) MOMy4YeHHs O€H30J1a U3 IUKIIOTEKCaHa.

VYKaxkuTe ycloBUs MPOTEKAHUS PeaKluid a) U B).

3. Hamumurte ypaBHeHHMs peakuud, NpU TOMOIIA KOTOPBIX MOXKHO

© DIBOY BO «Uenl'V»




Muno6puayxu Poccun
DenepanbHOE TOCYTAPCTBEHHOE OIOPKETHOE
@‘)} o0pa3oBarenbHOE YUPESKICHUE BRICIIEro 00pa3oBaHus
«YenssOunckuit rocynapcrseHHslil yausepeuret» (PI'bOY BO «Uenl'Vy)
Tponukuii hunman

DoHJT OLEHOYHBIX CPEICTB JUCIHUILIMHBI
CO0.01.07 Xumus
CrneuunansHocTs 38.02.03 OnepanioHHast 1esITEbHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ‘ cTp. 32 uz 47 ‘ IlepBbIii 3x3eMILIAP ‘ KOITHA Ne

OCYULIECTBUTH CIIEAYIOLINE MPEBPAILECHUS:

XJIOP3TaH «— 3TEH <«— alleTUIEeH — OeH30J1 — XJIOpOEH301.

VYKauTe yCcloBUS UX IPOTEKAHUS.

4. ITpu HUTpOBaHUH OEH30J1a MAacCOM 78 I MOMYYUIH HUTPOOEH30J1 Maccou
105 1. KakoBa maccoBas /107151 BbIX0/1a HUTpOoOeH3071a?

Tema 2.3. Kucaopoacoaepskamue opranndyeckue coeJMHeHUus

Tecmuposanue.

1. [Ipu 6pomupoBanuu (peHona n30BITKOM Opoma 00pazyercs:

a) 2-6pomdenoin; 0) 2,3-nubpompenon; B) 2,5-nudpomdpenon; r) 2,4,6-
TpUOPOMQPEHOIL.

2. Tun peakunn C,HsOH = C,H4 + HO:

a) 3aMelleHue; 0) THIPUPOBAHUE; B) IETUApATALINS; T') IPUCOCIUHECHUE.

3. Ilpu okucnenuu npononoia-1 okcuaom meau (II) o6pazyercs:

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

4. Ilpu HarpeBaHWU CIUPTA B MPUCYTCTBUU KOHLIECHTPUPOBAHHOW CEpHOMU
KHUCJIOTHI ipu Temneparype Huxke 1400° C nonyyatror:

a) aJIKOTOJIATa; 0) npocTsie 3(uUphI;

B) aJbJETU/IbI; ') KApOOHOBBIE KUCIIOTHI.
5. DTUaT HATPHS TIOTYYAETCA MPU B3aUMOJECHCTBUM:

a) CH;0H + Na; 6) CH;OH + NaOH (p-p);
B) C,HsOH + Na; r) C,HsOH + NaOH (p-p).

6. DTaHOJ MOXET pearupoBarh C:

a) HAaTPUEM U KHUCIIOPOJIOM;

0) xmopuaom meau (II) u oxkcugom memnu (11);

B) YKCYCHOM KHUCIIOTON U METAHOM;

I') STUJICHOM U OEH30JI0M.

7. BomopoaHas CBsizb 00paszyeTcs MEXIy MOJICKYJIaMHU:

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

8. @yHkuMoHaNbHYO rpymiy — OH copepxaTr MOJIEKyIbI:

a) MUATUIIOBOTO Adupa u OEH307a; 0) penona u aneTusieHa;
B) MponaHoia u ¢peHona; I') 3TaHOJIA U ATUJICHA.

9.B IIPOMBIIIIJICHHOCTH 3TAaHOJI IIOJYYaroT B pE3YJIbTaTC pCaKI MCKIY:
a) C2H5C1 + HzO; 6) C2H4 + Hzo; B) Csz + Hzo; I‘) CH3COOC2H5 + Hzo
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10. T'oMO0I0TOM STHIIOBOTO CITUPTA SBISETCS:
a) MPOIIaHO; 0) nmponueH; B) OTWJIEH; T) OCH3O0IL.

Tema 2.4. A3oTcoaep:kamnue oprannyeckue coennnenns. [lonumepsl.

Yemmuwiii onpoc.

1. AMunsbl. [lepBuuHble, BTOPUYHBIE, TPETUYHBIE aMHUHBL. AlH(aTniecKue
aMuHbl. OCHOBHBIE CBOIICTBA aMHHOB.

2. Apomarnyeckue aMHuHbl. AHWIMH, KaK OPraHMYE€CKOE€ OCHOBAHUE.
[Tonyyenue anmiuHa U3 HUTpoOeH3ona. [Ipumenenue aHwIMHA.

3. AMHHOKHCJIOTHI KaKk aMm@oTepHble OU(]YyHKIIMOHATBHBIE OPraHUYECKUE
COeIMHEHUA. XMMHUYECKUE CBOMCTBA U MPUMEHEHNE AMUHOKHCIIOT.

4. benku. IlepBuuHas, BTOpPUYHAs, TPETUYHASI CTPYKTYphl OEIKOB.
XUMHUYECKUE CBOMCTBa OEJIKOB: JEHaTypalus, TUIpOJIM3, I[BETHBIC PEaKIUU.
buonorudeckue GhyHKIMM OEIKOB.

5. Ilomumepsl. Ilmactmaccel. IlonydyeHue TOIMMEPOB  peakUen
MTOJIMMEPU3ALINU U TTOJITMKOHICHCALIUH.

6. TepMoOIIaCTUYHBIE U TEPMOPEAKTUBHBIE TIIACTMACCHI.

7. Bonokna, ux knaccuduxanus. [lomydeHue BOIOKOH.

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

Kpumepuu oyenusanusa ycmuozo omeema:

O1eHKa «OTIIUYHOY

* OTBET ITOJIHBIN Y MPAaBUJIbHBIM HA OCHOBAaHWH U3YUYEHHBIX TEOPHU;

* Marepuaj U3J0KEH B OMPEACICHHOW JOTMYECKOW MOCIIEI0BATEIIbHOCTH,
JIATEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITCIIbHBIN.

OLieHKa «XOPOLIO»:

* OTBET ITOJIHBIN Y MPAaBUJIbHBIM HA OCHOBAHWUH U3YYEHHBIX TEOPUU;

* Marepuai U3J0KEH B ONMPEAECICHHOW JOTHYECKOW IOCIIEI0BATEIIbHOCTH,
MpU 3TOM JOIYIIEHBI JIBE-TPU HECYIIECTBEHHBIC ONIMOKW, WCIPABICHHBIC II0
TpeOOBAHUIO MPETOaBaTe]Isl.

OlLieHKa «yJI0BJIETBOPUTEIBLHOY:
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. OTBET IOJIHBIM, HO MPU 3TOM JOIYIIEHA CYIIECTBEHHAs OLINOKA WIH
OTBET HEIOJIHBIN, HECBA3HBIM.

OneHka «HEyIOBIETBOPUTEIIEHOM:

. IIpU OTBETE OOHAPYKEHO HEMOHMMAHHE O0YyYarOIUMUCA OCHOBHOTO
COJEpKaHMsI Y4yeOHOro marepuana WIA JOMYLIEHbl CYIIECTBEHHbIE OIIMOKH,
KOTOpbIE OOYyYalolUHCAd HE MOXKET MCIPAaBUTh IPU HABOASIIMX BOIMPOCAX
IIPENOIaBaTEIA.

Kpumepuu oyenusanus nucomennvix pabom:

OreHKa «OTIIMYHO» CTABUTCS, €CIIU CTYJICHT:

* Beimmonnser paboty 0e3 ommOOK M /uiu/ AoIyckaer He 0ojiee OIHOIO
HEJO0YETA.

« CoOmomaer KynbTypy MHUCBMEHHOW peud; TmpaBmwia OQGOpMICHUS
MMUCHbMEHHBIX pPaloT.

OreHKa «XOPOIIIOY» CTABUTCS, €CIIU CTY/ICHT:

* BrimonuseT nmuchbMeHHYI0 pabOTy MOJTHOCTBIO, HO JOMYCKAaeT B HEW He
Oosiee ogHOM HE TPyOOM OMMOKH M OJHOTO HeaoueTa W /Wim/ He Oojiee NBYX
HEJIOYCTOB.

* CoOmromaer KyapTypy MHCbMEHHOW pedH, NpaBuwia O(QopMIICHHS
MMUCHbMEHHBIX pabOT, HO JIOMyCKAET HE OOJbIITNE MOMApPKU MPY BEICHUU 3aIIUCEi.

OreHKa «yIOBIETBOPUTEILHOY» CTABUTCS, €CIIH CTY/ICHT:

* [IpaBUJIbHO BBITIONHSET HE MEHEE TTOJIOBUHBI PAOOTHI.

* JlonyckaeT He 6osee IByX rpyObIX OMMOOK, WK HE 0osiee OMHOM TpyOoH,
OJTHOM He Tpy0oil OMMOKM M OIHOTO HEA04YETa, WU HE Oosiee TPEX HE TPyObIX
OImUOOK, UM OJJHOUM HEe TPyOOoH OMMUOKH M TPEX HEIOUCTOB, UIH MPU OTCYTCTBUU
OIMOOK, HO MPHU HATMYNH TIATH HEAOUYCTOB.

« JlomyckaeT He3HAUMTEIBHOE HECOOMIONEHNE OCHOBHBIX HOPM KYJBTYPBI
MUCBMEHHOH peuH, MpaBwI 0OPMIICHUS TUCEMEHHBIX Pa0doT.

OrieHKa «HEYIOBICTBOPUTEIHLHOY» CTABUTCS, €CJIA CTYICHT:

* [IpaBUIIbHO BBHITIONHSAET MEHEE MOJIOBUHBI MTUCHMEHHOMN paOOoTHI.

 JlomyckaeT 4ucio OmUOOK M HEAOYETOB, MPEBOCXOAIIEE HOPMY, MPH
KOTOpPOI MOXKET OBITh BhICTAaBJIEHA OlleHKa "3".

 JlomyckaeT 3HAUUTEIBHOE HECOOJIOJEHUE OCHOBHBIX HOPM KYJIBTYpPHI
NUCbMEHHOM peyu, MpaBuil 0pOpMIIEHUSI TUCbMEHHBIX PadoT.
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Kpumepuu oyenusanus mecmogwix pabom:

OneHka «OTIMYHO» - MPU OTCYTCTBUU OUIMOOK, WM MPOLEHT OMMOOK HE
6omee 10 %;

O1eHKa «XOpOIIO» - BEPHO BBINOJIHEHO HE MeHee 75% 3aaaHuii;

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

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

3.1.2.3. IIpakTnyeckue U J1ad0paTopHbie padoThI.

B paMkax wu3ydeHHS AUCHUIUIMHBI «XUMUS» CTYACHTHI BBIMOTHSIIOT
MpakTUYECKUEe U JabopaTopHbie palOThl, pelllas Pa3HOYpPOBHEBBIC 3ajlaydl U
3a/laHus, PENpPOAYKTHUBHOTO  YPOBHS, TO3BOJSIONMIME  OICHUTh  3HAHUE
TEOPETUYECKOTO Marepuaja U yMEHHE MPaBHIBHO HCIOJIb30BaTh CHEIHMATbHBIC
TEPMUHBI M TIOHSATHUS, YMEHUE aHaIM3UpPOBaTh, 0000IIaTh (PaKTUYECKUN U
TEOPETUUYECKUI MaTepraj ¢ GopMyIUPOBAaHUEM KOHKPETHBIX BEIBOJIOB.

[To BBIMTOTHEHHBIM 3aJIaHUSIM CTYACHTBI COCTABJISIOT MMMCHMEHHBIC PAOOTHI
(oTueThl), wu3NIarags B HHUX aHadU3 BBHIMOJHEHUs paboThl. OTBEUalOT Ha
KOHTPOJIBHBIC BOITPOCHI.

TemaTuka 1a00paTOPHBIX Pa0OT M UX COAEPKAHNE

1. Peakiuu, xapakTepHble [Ji1 paCTBOPOB KUCIOT (COJISTHOM WM CEPHOM),
pacTBOpOB Hienouel (TMAPOKCUAOB HaTpus win kanus). [lodydeHne u cBoicTBa
HEPACTBOPUMOI0 OcHOBaHUs (Hampumep, st runpokcuaa meau(ll)). Peaxuum,
XapakTepHbIE ISl PacTBOPOB cosieil (Hampumep, s xiopunaa meau (1)), mis
OCHOBHBIX OKCHIOB (Hampumep, JJIsl OKCHA KaJbIMs), 11 KUCIOTHBIX OKCHJIOB
(Hanpumep, [Jid YIJIEKUCIIOTo rasa).

2. 3aBUCHUMOCTh CKOPOCTHM B3aUMOICHCTBUS COJSHOM KHCIOTHI C
MEeTaJUIaMH OT UX MPHUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS LIMHKA C
COJISHOM  KHUCJIOTOM OT €€  KOHUEHTPAlUU. 3aBUCUMOCTb  CKOPOCTH
B3auMozeiicTBus okcuaa meau(Il) ¢ cepHolt KMCIOTOM OT TeMIeparyphl.

3. CgoiicTtBa »sTHioBoro cnupra. CpoiictBa (dopmanpiaeruga. CBolicTBa
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manepuHa. CBOHCTBa yKCycHOW KHCHOTBL. CBolicTBa )upoB. CpaBHEHHE
CBOMCTB pPAacTBOPOB MbUIAa M CTHpPaIbHOTO Topomika. CBOWCTBa TIFOKO3HI.
CBoiicTBa Kpaxmalia.

4. CpoticTBa OenkoB. O3HAKOMIIEHHE ¢ 00pa3IaMy IJIACTMACC, BOJIOKOH H
Kay4JyKOB.

Temarnka npakTHYeCKMX padOT M UX COAEPKAHUE

1. PacyeTHble 3aauu HAa HAXO0XKICHUE OTHOCUTEIBHOW MOJIEKYJISIPHOM
MacChl, OIIPEIEIICHUE MACCOBOM [JOJIM XUMHYECKUX OJJIEMEHTOB B CI0KHOM
BEILIECTBE.

2. BbluuciaeHue MOJSIPHOM MaccChl BEIIECTB MO XUMHUYECKUM (OopMysiaMm.
PacdeTsl ¢ HCHONB30BAHMEM TMOHATUA «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Macca», «MOJISIPHBINA 00BEM I'a30B», «IIOCTOSTHHAsE ABOTaIpo».

3. Pemrenne 3amau no temam «MoHHas xumMmuueckas cBA3by», « KoBajgeHTHas
XMMHUYECKAs CBA3DY.

4. Pemenne 3amady mo Temam «MeTamuiMyeckas CBsI3b», «ArperarHble
COCTOSIHMS BEIIECTB U BOAOPOIHAs CBA3b).

5. Pacuer maccoBoi M O0OBEMHOM I0OJIEM KOMIOHEHTOB CMECHU BEIIECTB.
Bpruncnenne MaccoBoil JONM BEIIECTBA B PacTBOpPE MO M3BECTHOM Macce
PacCTBOPEHHOIO BENIECTBA U MACCE PACTBOPUTETIS.

6. Bpruncnenue Maccel, pPacTBOPSEMOIO BELIECTBA W PACTBOPUTEINS,
HEOOXOMUMBIX JIJIsl PUTOTOBIICHUS OTIPEEIICHHOW MAcChl PaCTBOpPA C U3BECTHOM
MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTRA.

7. CsBoiicTBa KHCJIOT, OCHOBaHMH, OKCHIOB M cojeil. PemeHue
AKCIEPUMEHTAJIBHBIX 3a]1a4.

8. Pemenue sKkCriepuMEHTaNbHBIX 33/1a4 110 TeME « XMMUYECKUE PEAKIINN

9. OcymiecTBieHrne MENOYKH XHUMHUYECKUX MPEBPALICHUN METAJIOB.
[Tomydyenue u CBOMCTBA COCAMHEHUM METAUIOB. PellleHne 3KCIEPUMEHTAJIbHBIX
3a71a4 Ha paCIlO3HABAHUE U MOJYy4YEHUE BELIECTB.

10. Pemenne »skcrnepuMeHTanbHbIX 3anad 1o TemaM «lloarpynma
kuciopona», «lloarpymma azora u ymiepoma». I[lomydenme, coOupanuwe u
pacrno3HaBaHUE T'a30B.

11. Pemienne kauyeCTBEHHBIX 3aJa4 NO TeMme «Peakuun B opraHuydeckoit
XUMUN»
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12. PemieHue 5SKCHEPUMEHTAIBHBIX 337ad IO TeMaM  «AJIKaHbD»,
«AJIKEeHBD», «JIUEHBI U KaydyKI».

13. Penienue 3KCIEpUMEHTANIBHBIX 3aa4 10 TeMaM «AJIKUHBD, K APEHBD».

14. Pemennie 3KCIEpUMEHTANBHBIX 3a/1a4 10 TemaMm «Cuptey, «DeHomn,
«Anbaeruapn.

15. Pemienuwe »SKcnepuMEHTaNbHBIX 3aaad 1o TemaMm «KapOoHoBbie
KHUCIIOTBD», « CIIOKHBIE 3PUPBI U KUPBD», « YTIIEBOIBI.

16. PemeHune SKCIEPUMEHTANBHBIX 33Jad Ha  WACHTU(UKALUIO
OPraHUYECKUX COCAUHEHUN.

17. Pacrio3HaBaHME IJJACTMACC U BOJIOKOH.

Kpurepuu onenku:

- OLIGHKAa «OTJIMYHO» BBICTABISETCS, €CIM CTYJACHT BBHIMOIHUI paboTy B
MOJIHOM 00BbeME, MPENOCTABIII OTYET O MPOJETaHHON padoTe, U Aasl IpaBUIbHbIC
OTBETHI Ha BCE MOCTABJIEHHBIE KOHTPOJIbHBIE BOIIPOCHI;

- OLICHKA «XOPOIIIO» BBICTABIISIETCS, €CIIU CTYJACHT BBIIIOJHWI pabOTy HE B
HOJTHOM 00beMe, MPEeIOCTaBMUI OTYET W JaJl OTBEThI HE Ha BCE IMOCTABJICHHBIC
KOHTPOJILHBIE BOIIPOCHI;

- OIICHKA «YIOBJIETBOPUTEIHHO» BBICTABISIETCS, €CIU CTYACHT BBITOJHUI
paboTy He B MOJHOM OOBbEME, B OTYETE O NPOAEIaHHOM paboTe IOMyCTHII
HETOYHOCTH WJIM HE PACKPBUI, MOCTABICHHYIO 33/1a9y U Jall OTBET /10 MOJOBUHBI
MOCTaBJIEHHBIX BOPOCOB;

- OLICHKA «HEY/IOBJIETBOPUTEIHHO)» BBICTABISETCS, €CIM O0OyUaIOLIUICs He
BBITMIOJHUI paboTy, HE MPEAOCTABUII OTUYET O MPOJIEIIaHHOM padoTe.

3.1.2.4. IIpe3enTanus ¢ 00CyKACHUSIMH

B pakax wusyudenus tembl «MeTauibl U HEMETAUIBD) NPEAYCMOTPEHA
pabora Ham mpe3eHTanue 1o TemMe “‘Meramiael”’ C MOCIHEAYIOIMUM €€
o0cyXIeHneM, TTO3BOJISIONIAs OLIEHUTh TBOPUECKYIO paboTy 00ydarommxcsi.

Jlnisa mpoBeneHusi 3aHATHA B TakoM (opMaTe CTYAEHTBI CaMOCTOSTEIbHO
M3y4aloT BOMPOCHINO TeME, COOMPAIOT MaTepua, ¢ UCnoiab30BaHueM MHTepHeT-
PECYpPCOB, pacCMaTpUBAIOT CUTYAIINH, TOJIEKAIINE 00CYKIEHUIO.

Metannbl, ux kinaccudukanus. x nonoxeHue B MEPpUOJUYECKON cCHUCTEME
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XUMHYECKHUX JIEMEHTOB. PU3NYECKHUE U XMMHUYECKHUE CBOMCTBA METAJLJIOB.

Bomnpocsl 1o Teme

1. I'me pacnosio:keHsl METaIbl B NEPUOANYECKON CUCTEME XUMUYECKUX
anemenToB JI|.M.Mennencena?

2. KakoBbl 0COOEHHOCTH CTPOCHUSI aTOMOB METAJIIOB?

3. B 4ém paznuuue B CTPOEHUU BHEUIHETO SHEPIeTUYECKOTO YPOBHS Y
METAJUIOB U HEMETAJIJIOB?

4. CKOJIBKO HapyXHbBIX AIEKTPOHOB MMEKOT aTOMBI METAJUIOB ITIABHBIX U
NO0OOYHBIX HOATPYII?

5. B kakux ¢popMax MOryT HAXOAUTHCS METaJUIbl B IpUpoe?

6. Kak ycTpoeHa kpucTtamummaeckas pemerka MeTaaioB?

7. KakoBbl (hu3mdecKkre CBONCTBA METAIIOB?

8. Kak MOXXHO MOJIyYNTh METAJUIBI U3 UX COCAUHEHUN?

9. Kak BenyT ce0st aTOMbl METAJUIOB B XMMUUYECKHUX PEAKIUAX U TToueMy?

10. Kakue cBOWCTBAa — OKUCIUTENEH WM BOCCTAHOBUTEIEH — MPOSBIISIIOT
METAJIJIbl B XUMUYECKUX PEaKLHIX?

11. Pacckaxkxute 00 IEKTPOXUMHUYECKOM PsiJie HAMPSHKEHUN METaJJIOB.

12. Ilepeuncnure peakiyu, B KOTOPbIE MOTYT BCTYIIaTh METAJLIBI.

13. KakoBO 3Hau€HHE METAIIOB B KU3HU YEJIOBEKA?

Kpurepuu oueHku:

- OlIEHKAa «OTJMYHO» BBICTABISIETCS, €CIM CTYIACHT BBITIOJIHUI PabOTy B
MOJTHOM 00beMe, TPENOCTaBUI, TPAMOTHO O(OPMIICHHYIO, MPE3CHTAIHIO,
NPUHUMAII aKTHBHOE OOCYXXIEHHE MO TeME U JaBaj IpaBHJIbHBIE OTBETHl Ha
TIOCTaBJICHHBIC BOTIPOCHI;

- OIICHKA «XOPOIII0» BBICTABIISICTCS, €CIIM CTYACHT BBIMOJIHII padOTy HE B
TIOJTHOM 00bEeMe, HE PAaCKpPbUI B MPE3CHTAIIMKM BCIO TEMY, HO aKTHBHO MPHHUMAI
ydacTue B 00CYKACHUU;

- OLICHKA «YIOBIIETBOPUTEIHHO» BBICTABISIETCS, €CIIM CTYICHT BBITOIHUII
paboTy He B MOJHOM OObeMe, B MPE3EHTAIMH JOMYCTUJ HETOYHOCTH WU HE
PaCKpBLI, MOCTABICHHYIO 33]]a4y U HE IPUHUMAIT YYacTUsI B OOCYKICHHH;

- OIICHKA «HEY/IOBJIETBOPUTEIHLHO» BBICTABIISIETCS, €CIIM 00ydarouiics He
BBITIOJIHIII Pa0OTy, HE IPUHUMAJT yYacTHUs B OOCYXKICHUH.
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3.1.2.5. MHTe/NIeKTYaJIbHASI MTPA

[Ipu n3yyeHun AUCIUILIUHBI « XUMUS» B paMKax pasnenia «Opranudeckas
XUMUS POBOUTCSI MHTEIUJIEKTyalbHasl Urpa «3arajgku XUMUN.

[lenb: 0000mIEHHE 3HAHUW OOyYaAONIUMXCS [0 OPraHUYECKONW XHUMUH,
MOBBIIIIEHUE 3aMHTEPECOBAHHOCTH K O0Jjiee TITyOOKOMY M3YUEHHUIO ITPEAMETA.

B wuHTenneKTyalbHOM HIpe NpUHUMAIOT ydacthue 3 koMauawl. Ilepen
Ha4yaJIoM HUIPbl KOMaHJAaM JaeTcCs 3aJlaHie MNpUIyMaTh Ha3BaHWE W BHIOPATH
karutaHa. Ha mocke ogopmiiseTcss 3KkpaH COPEBHOBaHUS, Kyda 3aHOCATCS BCE
PE3YNBTATHI IO XOIy UTPHI.

1. Buxmopuna

Ha cronax y yyacTHUKOB KOMaH]I JiexKaT KapTouku ¢ OykBamu A, B, C, D.
Benymmii 3amaeT BONPOCHI OJHOBPEMEHHO I BCEX KOMaHI, M Kaxnaas
MOJAHUMAET KapTOUKY C HY>KHBIM OTBETOM.

1. Kakoe u3 maHHBIX XMMHUYECKHX BEIISCTB BXOJHUT B cepy MHTECPECOB
OPTaHUYECKON XUMUU?

A) Meramibl

B) Hemeramns

C) Ilenoun

D) Caouptsl

2. Kakoit ankan o003Ha4aeT Ha3BaHUE AUPEKTOpa dakyabTeTa?
A) CioHisg

B) CioHn

C) CioHo

D) CsHio

3. Kakoe u3 JaHHBIX BEHIECTB SBIISICTCS apOMATHUYCCKUM COSTHHCHHEM?
A) T'ekcan

B) benzon

C) dopmanbaeruj

D) DOtunen

4. Kakoii yreBoa coaepkutcs B kaproderne?

A) dopmanux

B) Kpaxwman
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C) IIpomnan

D) Caxapo3za

5. Kakyo o611yt ¢popMyny UMEIOT aJIKeHbI?

A)_CQHZ_H

B) C.Hz, 12

C) C,Hx-6

D) C,Hyy-2

6. bytuH u OyTagueH HMEIOT OJWHAKOBOE KOJUYECTBO YIiiepoja U
BOJIOPOJIA.

A) Jla

B) Her

7. Kakoil W3 CHUPTOB SBISIETCS CUJIBHEHIIUM SII0M, MOPAXKAIOIIUM B
MIEPBYIO OUEPE/b 3PUTEIIbHBIE HEPBBHI?

A) DrtanHon

B) Ilpoman

C) Meranon

D) benzon

8. Kakoil 3-X aTOMHBIN CIIUPT Mbl KaXKblil IeHb OepeM B pyKu?

A) bensun

B) T'nuniepun

C) DtaHon

D) Meranon

9. Kak Ha3biBaeTcs pa3aenenue et Ha Ppaxiun?

A) TapretupoBanue

B) Baromunr

C) Kpekunr

D) ®akropunr

10. Pepkuie necHble MypaBbH 0051aal0T (H)ePOMOHOM TPEBOTH — KUCIIOTOM,
KOTOpasi OJHOBPEMEHHO CIYKUT opykueM. OHa pasjaraercsi Npu HarpeBaHHH,
JaeT PeaKkluIo «CepeOpsHOTO 3epKaiay.

A) oneuHOBas KUCIOTa

B) MmypaBbuHas Kuciaora

C) naypuHoBas KUCJIOTa
D) ykcycHas kuciora

© DIBOY BO «Uenl'V»




Muno6puayxu Poccun
DenepanbHOE rocy1apcTBEHHOE OI0KETHOE

@‘)} o0pa3oBarenbHOE YUPESKICHUE BRICIIEro 00pa3oBaHus

«YenssOunckuit rocynapcrseHHslil yausepeuret» (PI'bOY BO «Uenl'Vy)
Tponukuii hunman

DoHJT OLEHOYHBIX CPEICTB JUCIHUILIMHBI
CO0.01.07 Xumus
CrneuunansHocTs 38.02.03 OnepanioHHast 1esITEbHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ‘ cTp. 41 uz 47 ‘ IlepBbIii 3x3eMILIAP ‘ KOITHA Ne

11. IToueMy HeNb3s 3aMKUCaTh XUMUYCCKYIO opmyay HepTH?
A) HedTHh — CMECH VITIEBOAOPOIOB
B) ¢opmyna He onpenenena

C) ouensb cioxHas hopmyIa

D) nedTb — 3TO yIriepos

12. Monekyna 3Toro OuonojMMepa HAlOMUHAET «HUTKY, YHH3aHHYIO
Pa3HOIIBETHBIMU OyCHHKAMH U CKPYYCHHYIO B BHJIC CITHPATIN).

A) uenmosnosa

B) anpnerun

C) Genok

D) cnoxuslii 3¢up

13. TopmoH,  ycunuBaromuii  paboTy  cepAlla; €ro  BbIpaboOTKa
YBEIMYUBACTCS TIPU SMOLIMOHAIIBHOM HAIPSKEHUH.

A) anpeHanuH

B) Tupoxcun

C) unCcynuH

D) comarorponux

14. AGOpeBuatypa, wucnoib3dyemas Jisi OOO3HAYEHUS OPraHUYEeCKHUX
BEUIECTB, OCHOBHOW (YHKIHMEH KOTOPBIX SIBISETCA XpAaHEHHWE TE€HETUYECKON
nH(pOopMaIu B OpraHu3Me.

A) ATO

B) JIHK

C) B4

D) PHK

2. Kpocceopo

Bcem ydacTHMKaM OJXHOBPEMEHHO TMpEJIaracTcs pas3raaarb KPOCCBOP.
Jlist onpenenennst MoOSAUTENST M JAOTOJHUTEIILHON MOTHBAIIUU OOYJarOIIIMMCS
coo0ImIaeTcs: KOMaH/1a, KOTopasi CAaeT KPOCCBOP/I Ha MPOBEPKY MEPBON MOTyIaET
JIOTIOTHUTENBHO 3 Oayuia, BTopas KOMaHja — TUTIoc 20aiyia U TPEThsl KOMaHaa —
wtoc 1 Gam.
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Bomnpocsr:

1. ®amunust yuyeHoro, chopMyIUPOBABIIETO OCHOBHBIC TTOJIOKEHUSI TCOPUHU
CTPOCHMSI OPTAaHUYECKUX COCTMHEHHUI.

2. BemiectBa, UMEIOIIME OJMHAKOBBIN XMMUYECKHI COCTAB, HO Pa3IMYHOE
CTPOECHHUE U CBOMCTBA

3. Peakuust mpucoequHEHUsT MOJIEKY BOABI. MOXKET OCYIIECTBISIThCS 0e3
pa3pyLICHUs WIH C pa3pyLIEHUEM MOJIEKYI BOJIBI.

4. Oprannyeckoe BemiecTBo, B KoropoM OH-MOH HENOCPEACTBEHHO
COEJIMHEH ¢ OEH30JIbHBIM KOJIBLIOM.

5. YreBogopoael, B KOTOPBIX COAEPKATCS ABE IBONHBIE CBS3HU.

6. BaneHTHOCTb yIiepoia B alleTUTIICHE.
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7. Peakiusi mpucoOeIMHEHNS rajJOoreHOB

8. BemectBo, cocrosiiee M3 3-X aTOMOB YIIEpoAa, MMEIOIIEe B CBOEM
COCTaBe OJIHY TPOHUHYIO CBS3b.

9. ANKUHBI COAEpKAT B CBOEM COCTaBE OJIHY KpPaTHYIO CBfA3b, KaK OHa
Ha3bIBACTCS.

10. Yucmo atoMOB yriepo/ia B MOJIEKYJIE IEHTAHA.

OTBeTHI:
8
10N (AT b
P
6 O
Y M
T TAINO|MNEHW|P|O BIA|HIWN|E
T H
2 bl
3(FNOPAITIAIL KA
9 3 E
1|B|Y|TNE|PO|B] 5§
P M A
O 4|® EHO|N
7 Pl K
H b [A
A o
A n
E]
H
=l

3. Hazoeu sewgecmea

Taxxe, kak U B 3amanun «KpoccBopm» oOyyaromumcs OZHOBPEMEHHO
BBIIAIOTCSl KAPTOYKH CO CTPYKTYPHBIMHU (DOpMyIIaMHu OpraHU4eCKUX COCAMHEHUH,
B 3aBUCHMOCTH OT IIPAaBWJIBHOCTH M CKOPOCTH BBINIOJIHEHUS 3aJaHUS, KOMAHJbI
MOJTyYaloT JOMOJHUTENbHbIE OalIbl.
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C Hg—(l‘H—C‘Hg—CHj

A) CH; 2-MeTHIIOyTaH
C1H3_(|:1 — CH;
b) CH; 2-METUIIPOINIEH
C'H3—CI'H—CH3
B) OH IIPOIIAHOM
(‘H3—lC|‘:(‘H—(‘H3
I CH; 2-MeTHIIOyTEH

4. U300pa3u sewyecmaa

KomanmaMm BBIAFOTCS KapTOYKH, HA KOTOPBIX OTICIHHO HAIMCAHBI aTOMBI
yoiepo/ia ¥ BOJOpO/A, MHACKCHI W CBSA3M. 3aJjaHuE — KaK MOXHO OBICTpee u
npaBuiIbHEE COOPaTh CTPYKTYPHYIO (hOpMYITy BEIIECTBA.

CH:

H2C—CH:-

|
H2.C —CH:

I-MeTIIIKI00yTaH
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CH:

/ N
H.C CH:

| |
H.C — CH:

HNKITOIIEHTaH

Benzon

5. Yeaoaii, o wem uoem peuv?

OOyuatomumcs He0OXOUMO TIO0 OMHUCAHHWIO yTajgarh, O KaKOM BEIIECTBE
UACT peub. Takke Kak W B TMPEABIAYIINX KOHKypcaxX 3a CKOPOCTh KOMAaH/IbI
MOJIYYarOT IOMOJIHUTEIbHBIC OaJUThI.

1 rpymna - OpraHuueckoe XUMHUYECKOE COEIWHEHUEe, OecIBeTHas
KHUJIKOCTh €O cleuu(pUYecKUM CIIaJKoBaThiM 3amaxoM. lIpoumcxoxiaeHue
Ha3BaHUs TIPYIIbl COCAWHEHUW, K KOTOPOW OTHOCHUTCS JAHHOE BELIECTBO,
OOBSICHSAETCS TEM, YTO CpPEAM €ro MPOU3BOAHBIX MHOIO NPHUITHO MaXHYIIUX
BemecTB. [IpocTenimi npeacTaBUTENb TAHHOW TPYIIbI COCAUHEHUN. SBIsgeTcs
HUCXOAHBIM CBIPBEM I IIPOM3BOACTBA JIEKAPCTB, pPAa3JIMYHBIX IUIACTMACC,
CUHTETUYECKOM pe3uHbl, KpacuTeneil. O kakoM BeniecTse uaet peus? (ben3oon)

2 rpynna - I[lpencrasisier co6oit OECIBETHYIO KUIKOCTh C XapaKTEPHBIM
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PE3KUM 3araxoM U KUCIbIM BKycoM. BoJHbIe pacTBOPHI MIMPOKO UCTIONB3YIOTCS B
MUIIEBON MPOMBINIIEHHOCTH (TuieBas no6aBka E260) u ObITOBOM KyluHapuu, a
Tak)ke B KOHCepBUpoBaHUH. UTo 3TO 32 BemecTBo? (YKCycHasi KMCJI0TA)

3 rpynmna - [IpencraBureny 3ToM rpynmsl BEHECTB MOTYT CYIIECTBOBATh B
ra3000pa3HoOM, JKUJKOM U TBEPAOM COCTOSHUU. JKUIKOCTH UMEIOT XapaKTEpHBIN
3anax OeH3WMHA. XapaKTEPHBIM CBOMCTBOM ISl HUX SIBJISETCS ToprodecTb. OHU
[IPAKTUYECKUA HE PACTBOPUMBI BOZAE, HO XOPOIIO PACTBOPSIOTCSA B OPraHUYECKUX
pacTBopuTENAX. B UX CTpyKType BCE CBSI3M aTOMa yIIIEpOJaa 3aJehCTBOBAaHbI Ha
OPUCOEIUHEHNE aTOMOB Bojgopoaa. O Kakoil TrpylIe BEWECTB HIAET pedb?
(AJIKaHBbI)

Kpurepuu oneHuBaHUs HHTEJICKTYAJIbHON UIPbI:

Kaxxpiii 0TBET Ha BONPOC OIIEHUBAETCS OalsIaMHU.

5 6an10B:

* OTBET ITOJIHBIN Y MPAaBUJIbHBIN HA OCHOBAHWU U3YYEHHBIX TEOPUN;

* Marepuaj H3JI0KEH B ONPENEIICHHOW JIOTUYECKOU MOCIEN0BATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITENbHBIM.

4 6aJsna:

* OTBET IMOJHBIN U NPABUJIBHBIA HA OCHOBAHUM U3YYEHHBIX TEOPUIL;

* Marepuaj M3JI0KEH B ONPENEIICHHOW JIOTUYECKOW MOCIEN0BATEIBbHOCTH,
IpU 3TOM JOMYIIECHbI JIBE-TPH HECYIIECTBEHHbBIC OLIMOKH, HCIPABICHHBIE IO
TpeOOBaHUIO YUUTEIIS.

3 dasna:

* OTBET MOJHBIA, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA WM
OTBET HEIOJIHBIM, HECBSI3HBIM.

2 daJsna:

* MpU OTBETE OOHApPYKEHO HEMOHUMaHHE OOYyYaIOUIMMUCS OCHOBHOTIO
cofiepaHusi y4yeOHOro marepuajia WM JOMyILIeHbl CYIIECTBEHHbIE OIIMOKH,
KOTOpble OOydYarommiics HE MOXET HCHPAaBUTh MPU HABOMALIMX BOIPOCAX
IIPENoaaBaTelIs.

Komanne, koTopasi mepBoi Jajna BepHBIM OTBET aoOaBisieTcss 2 Oasia,
BTOpOil - 1 Oamn, mnocienHed KOMaHAE 3a CKOPOCTh MBIIUIEHUS Oajuibl He
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HAUUCIISIOTCS.

Bce Gamnel cymmmupyrorcsi. Komanpa, kotopasi 3apa0oTaiia HaWBBICIIAN
oOmuit 0amn — BBIMTPBHIBAET M TOJYyYaeT OLEHKY «OTIM4HO». KomaHma co
CpEeIHUMH OaJIaMH MOTyYaeT OLEHKU «XOPOI0», KOMaH/la ¢ HU3IIMMU OaiaMu
MOJIY4aeT OLEHKY «YIOBIETBOPUTEIBHO
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