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COJIEPKAHME

[TacriopT KOMILIEKTa KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPUATIOB

DOopMBI KOHTPOJISI ¥ OLIEHKH OCBOEHUS y4eOHOM

JTUCIUIUIMHBI TTO TeMaM (pa3ziernam)

KoHTposbHO-U3MepuTeIbHbIE MATEPUAIIBI ISl IPOMEKYTOUHON aTTECTAlUU
Komruiekt 3aganuii 1151 TEKyIIero KOHTPOJIs



I. [TacmopT KOMILIEKTA KOHTPOJbHO-0OLIEHOYHBIX CPEACTB
1.1. Ob6aacTh NpMeHeHHUs1 KOHTPOJILHO-U3MEPHUTEIbHBIX MaTepuaioB(aanee-KUM)
KoMmiekT KOHTPOJIbHO-U3MEPUTENIbHBIX MAaTEpUaIOB MIpeIHa3HAUEH JISl OLICHKU YPOBHS OCBOCHHUS yueOHOU
JUCLUTUITMHBI XMMHUSL OCHOBHOM mpogeccroHansHoi 00pazoBaTenbHON nporpammel (nanee OITOIT) o
crnenuanbHocTH: 13.02.11 TexHuyeckas dKCIuTyaTalus U 00CIy)KHBaHUE JICKTPUIECKOTO
AIIEKTPOMEXAHUYECKOTO 000PYIA0BaHUS (IO OTPACIISIM)
KoMmIeKT KOHTPOJIbHO-U3MEPHUTEJbHBIX MATEPHAJIOB IO3BOJIsIeT OLECHUBATH OCHOBHbIC BH/bI
y4eOHO#l /1efiITeJJbHOCTH CTY/ACHTOB (YCBOGHHbIe 3HAHHMS, OCBOCHHbIC YMEHHs, IOJyYeHHbIe
NMPaKTHYeCKHEe HABBIKH) M0 Y4eOHOM TUCHMILUIUHE XUMHUS.
B pesynbTare arrectanuu 1o yueOHON ITUCUHUIUIMHE OCYILIECTBIISIETCSI KOMIUIEKCHAs TPOBEPKAa OCHOBHBIX
BUJIOB y4eOHOW MAESITENbHOCTH, a TaKXKe IWHAMHKA JOCTHKEHUS pe3yJbTaTOB OCBOCHUS Yy4eOHOU
JUCLUIUIAHBI.
OcBoenue coepkanusi y4eOHOM TUCIUIUIMHBI « XUMUS» 00ecTIeynBaeT IOCTHKEHUE CTYACHTaMU
CIIEIYIOLUX pe3ynbmamoe:.

Kon u IliianupyemMble pe3yJbTaThl 0CBOCHMS JHCHUILIMHBI [opMBbI U MeTO/Bb]
HanMMeHOBaHHe OOmmue JucnurmHapHbIe KOHTPOJISA 1
(hopmupyembIx OLIEHKH
KOMIIeTeHIH i
OK 01. B yacTtu Tpy10BOro BOCIIUTaHUS: - BIaZeTh CHCTEMOH XuMHyeckux | VIHIMBHIyabH
Bribupats FOTOBHOCTb K TPYAY,  OCO3HAHHE | s3yammii, KoTOpast BKIIOuaeT: | ble Oecenpl,
CIOCOOBI LEHHOCTH MacTepCTBa, TPYIOII00HE; 0CHOBOMOJIATAIOIIHE nousitusi | HaOmoneHue 3a
peleHus 3a1a4 | TOTOBHOCTh K aKTHBHOM JICATCNBHOCTH |  (xpmumdecKwii JIIeMeNT, arom, | CTY/ICHTaMH BO
npodeccHoHanp | TEXHOJIOTHYECKOM " JJeKTPOHHAs 060JI04Ka aToMa, s-, p-, | BHCYPOUHOS
HOH COLMANBHON  HANPABICHHOCTH, | (-jeKTpOHHBIe OpOMTaiM  aToMoB, | BPEMs, pabora c
JEeATEIBHOCTH CIOCOOHOCTB MHULMHPOBATD, | yop, MoJTeKya, BAJEHTHOCTb, | AOTOJIHUTEIBHO
MPUMEHHUTENEH IUTAHUPOBATh " CaMOCTOSITENIEHO | 31eKTPOOTPHUATETLHOCTb, cremenp | ¥ JIATEPATypOM,
0 K Pa3JIMYHBIM | BBINOJHATH TAKyIO AEATECIBHOCTS; OKHC/ICHHSI, XHMHYECKasi CBSi3b, MOJIb, | BBIIOJIHEHHE
KOHTEKCTaM MHTEpPEC K PasiudHbIM  cepaM | yogspHas Macca, MOJSIpHbIi 00bem, | TBOPYCCKHX

npodeCcCHOHANBLHOMN eI TeNbHOCTH, YEIepoIHBl  cKedeT, (yHKIHOHATbLHAS WHIWBUYaJIbH

OBnazeHrue YHUBEPCAIbHBIMHU yIEOHBIMU rpynna, pagukai, H30MepHs, u3omepbl, | bIX 3alaHui

[I03HABATE/IbHBIMU ICHCTBUAMU: TOMOJIOTHYeCKHi paz, TOMOJIOTH,

a) 0a30BbIE JIOTHYECKHE JEHCTBUSL: YIIIEBOIOPOIBI, KHCI0pOJI- "

CaMOCTOATENbHO  GOPMYITHPOBATE M |  a3orcomepAalime COeMHeHMs,

aKTyaJIn3UpOBaTh npobIeMY, |  GHOJOrMYeCKH AKTHBHBIE Bel[ECTBA

paccMaTpuBath e¢ BCCCTOPOHHE, (yrieBoabl, Kupbl, 0eJKH), MOHOMeED,

YCTaHABIMBATh CYLICCTBCHHBIA NPU3HAK | mosmmep, CTPYKTypHOE 3BeHO,

HaAx - OCHOBaHuWA Ui CPAaBHEHHMA, |  ppicokOMOJIEKY/sIpHbIE  COeIMHEHHUSs,

K1accH(pUKaiy 1 00001IeHNs; KPUCTAJLIMYECKAS]  pelueTKa, THIbI

OIIpEeIsTh (S JESTETBHOCTH, | xuMHYECKHX peakmii

33/1aBaTh NapameTpbl M KPUTEPUH HUX |  (QKHCIMTENLHO-

AOCTHIKCHMA, BOCCTAHOBHTeEJIbHBIE, IK30- i

BBELIBJLATE 3aKOHOMEPHOCTH U | jHpoTepMHYeCKHE, peaKIUUd HOHHOI0

HIPOTUBOPCINA B PACCMATPUBACMBIX |  o{MeHa), pacTBOP,  JIEKTPOJIHTDI,

ABICHUAX; HEYIEKTPOJIUTBI,  3JIEKTPOIHTHYECKAS

BHOCUTb KOPPEKTHBBI B JIESTENBHOCTb, | pyccommamus, OKHCIHTEb,

OLCHHUBATb BOCCTAHOBHUTEJIb, CKOPOCTD

COOTBETCTBUE  PE3YJILTATOB  LCJIAM, | xuMuyeckoll peakuUuH, XHMHYECKOe

OLCHHUBATb PHUCKH TIOCICACTBUH |  papHoBecHe), TEOPHH H 3aKOHBI (TeOPUsE

ACATCIIBHOCTH; pa3BUBATH XHMHYECKOT0 CTPOEHHS OPraHUYeCKUX

KPEaTHBHOE MBIIIICHHE NPH PCIICHHH | gemects A.M. ByTieposa, Teopus

JKU3HCHHBIX IIPOOIIEM 3JIEKTPOJIMTHYECKOH  AMCCOLHALMH,

0) 6a3oBbIC HMICCIIC/IOBATENECKAC | pepogMyecKHii 3aKO0H ILH.

JICHCTBH: MenaeneeBa, 3aKOH  COXPaHEHHs

BIaJICTE HaBbIKaMH yu4ebHO- | macchr), 3aKOHOMEPHOCTH,

HCCIeIOBATEIBCKON u NPOEKTHON |  cuMBOIMYECKHi S3BIK XHMHH,

JNEATENBPHOCTH, HaBBIKAMH pPa3pelICHUS dakTonoruyeckue CBeICHHS 0

npobiem; CBOIiCTBAX, COCTaBe, MOJYYCHHH U

BBISIBIIATH NIPUYUHHO-CIICACTBEHHBIE |  Ge3zomacHOM HCIOJIb30BAHUH




CBSI3M W AKTYaJIM3HpOBAThH
BBIJBUTaTh THIIOTE3y €€  PCIICHUs,
HaXOJHTh apryMEHTbI Jutst
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHH,
3a7aBaTh  MapaMeTpel U KPUTEPHH
peLIeHuS;

aHAIN3UPOBATH

peuieHus

3amaqy,

[IOJIyYEHHBIE B XOAE
3aJ1a4yu pe3ynbTaThl,
KPUTHUYECKH OLICHHUBATH UX
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIOBUSX;

YMETb NIePEeHOCUTh 3HAHUS B
[03HABATENbHYIO )it MIPaKTUYECKYIO
0071aCTH KU3HENEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 Pa3HbIX
MIPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE HJEH, Mpeajaratb
OpUTMHAJIbHBIE TTOAXObI U PELICHUS;
CIIOCOOHOCTh HMX  HCHOJIB30BaHUS B
MO3HABaTEJILHON u COLMaJIbHOM
MIPaKTUKe

BakKHEHIIAX HEOPraHuYeCKuX n
OpPraHnveCcKux BellecTB B 6l>lTy "
rlpalcmqecxoﬁ JEeATEJIbHOCTH Y€JI0BCKA]

yMeTh  BBISIBISITh  XapaKTepHbIe
NMPHU3HAKH,

- BBIIBIAITH B3aHMOCBSI3b XHMHYECKHX
3HAHMH c MOHSTHUSIMH H
NnpeACcTaABJIEHUAMHU APYrux
€CTeCTBEHHOHAYYHBIX MPeIMeTOB;

- yMeTb HCI0JIb30BATH
HAHMEHOBAHHUS XHMHYECKHX

COCJHHEHHH MEXKIYHAPOJHOIO COI03a
TEOPeTHYEeCKOl M NPUKJIAJHOH XUMUH
H TPHBHAJIbHbIC HA3BAHHUS BajKHeHIIMX
BelecTB (ITHJICH, ALeTHIEH, IJIMLepPHH,
(denon, dopmanbaern,  yKcycHas
KHCJIOTa, TJIMIOUH, YrapHbiii ras,
YIUICKHCIBIA ra3, aMMHAK, ramieHas
H3BECTb, HeramieHas H3BECTb,
NHUTbEBas €OJa U JPYTHX), COCTABJIATH
thopmy.sl HEOPraHM4ecKHX H
OpPraHHYecKHX BeIEeCTB, YPaBHEHHS
XHMHYECKHX peakuuii, o0bSCHATh HX
CMBICJI; IOATBEP:KIATh XapaKTepHble
XHMHYeCKHe CBOJicTBA BeLIeCTB
COOTBETCTBYIOIMMH JKCIICPHMEHTAMH U
3aIMCAMH  YPaBHeHHH  XHMHYECKHX
peaxuuii;

- yMeTb yYCTaHABJIHBATH
NMPHHALJICKHOCTD H3y4YeHHBIX
HEOPraHHYeCKHX M  OPraHHYeCcKHX
BEIECTB K ONpeleJIeHHBIM KjIaccaM H
rpynnam coeJHHEHM,
XapaKkTepu3oBaTb  HX  COCTAB U
BaXKHeHIIHe CBOMCTBA; ompeneJasTh
BH/IBI XHMHYECKHX cBs3eil
(xoBaJIeHTHA, HOHHaf,
MeTalIuyeckasi, BOJOPOJHAS), THIIbI
KPHUCTAIHYECKHX pelerox
BelleCTB; KJaccuGpuuMpoBaTh
XHMHYECKHE PeaKInu;

- chopMupoBaTL  NpEACTABJIEHUS: O
MaTepuaIbHOM €IMHCTBE Mupa,
3aKOHOMEPHOCTIX M MO3HABAEMOCTH
SIBJIEHUIi IPUPOBI; 0 MecTe H 3HAYEHUH
XHMHM B CHCTeEM€ eCTeCTBEHHbIX
HAYK W ee poJu B obecneyeHUH
YCTOYHBOTO Pa3BUTHS YeJ0BeYeCTBA:
B pelleHuH MPo0GJieM IKOJIOTHYECKOH,
JHepPreTH4ecKoi " nUueBoi
Oe3omacHoOCTH, B pa3BUTHH
MeMIMHBI, CO3AaHUHU HOBBIX
MAaTepUaJioB, HOBBIX HCTOYHUKOB
JHepruu, B oleclneyeHUU
PalMOHAJbHOIO
NPUPOAONOJIb30BAHUS, B
(opMupoBaHNH

OKO02.Mcnons3
0OBaTh
COBPEMEHHBIE
cpencTaa

B  o6mactu
[TO3HAHMS:

chopmMHupoBaHHOCTH
COOTBETCTBYOIIETO

ICHHOCTH HAay41HOro

MHUPOBO33pEHHS,
COBpPEMEHHOMY

- yMeTh IJIAHHPOBATH M BBHINMOJHATH
XHMHYeCKHIi JKCMePUMEHT
(npeBpaneHus OpraHH4YecKux
BelIeCTB npu HarpeBaHuH,

IToaroroBka
TBOPYECKHUX
paboT u ux
3aIUTa




TIOUCKa,
aHAIN3a U
MHTEPIIPETaLH
"
nHpOpMAaLNH,

u
nH(OpMaLMOHH
BIC TEXHOJIOTHUH
iib
BBITIOJTHCHHS
3ama4
npogecCuoHab
HOM
JeATEeIbHOCTH

YPOBHIO pa3BUTHS HayKH u
OOIIECTBEHHO!N TNPAaKTHKH, OCHOBAHHOTO
Ha AWAiore KyJlbTyp, CIOCOOCTBYIOIIETO

OCO3HAHHIO CBOETO MecTa B
MOJHMKYIBTYPHOM MHUPE;
COBEpIICHCTBOBAHHUE SA3BIKOBOH u

YUTATENbCKONW KYNbTYPhl KaK CpEICTBa

B3aMMOJACHUCTBUSA MCXKIAY JIIOAbMHU U
TIO3HaHUA MUpa,

OCO3HAaHUC LHCHHOCTHU Haquoﬁ
JCATCIBHOCTH, T'OTOBHOCTb
OCYIIECTBJIATH IMPOCKTHYIO u
HCCIICA0BATCIILCKYTIO JACATCIBbHOCTD

WHIMBUIYAJILHO U B TPYIIIE;

OnnageHre YHHBEPCATHHBIMH yIeOHBIMU
MI03HABATEILHBIMU ACHCTBHAMU:

B) paboTa ¢ mHOpMAaIHeH:

BJIAJICTh HaBBIKaMH HOJTy4eHHS
nHGOPMAUUK M3 MCTOYHHKOB PAa3HBIX
TUIIOB, CaMOCTOSATEIbHO OCYIIECTBIISTH

IIOUCK, AaHAJIN3, CHUCTEMAaTH3aLlUI0 U
HHTEpIpETaLHNIO nHpopmanuu
Pa3IMYIHBIX BHJIOB u ¢bopm
IIPECTaBICHHUS;

CcO34aBaTh ~ TEKCTBl B Pa3IMYHBIX
¢dopmaTax ¢  yd4eToM  Ha3HAYCHUSA

uHpopMAlMM U UENEeBOl ayAUTOpHUH,
BEIOMpast ONTHMABEHYIO bopmy
MPE/ICTABICHUS U BU3YaJU3aLUH;
OLICHHUBATD JIOCTOBEPHOCTH,
JIETUTUMHOCTh nHpopmanuy, ee
COOTBETCTBHE IPABOBHIM M MOpPAIbHO-
STUYECKUM HOpMaMm;

HCIIOJIb30BaTh cpeacTBa
nH(pOpMaLMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B
peueHnu KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad ¢ coOioJcHHeM TpeOoBaHHU
SPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHEHBI, pecypcochepexeHus,
NPaBOBBIX W OSTHYECKUX HOPM, HOPM
HH(POPMAIHMOHHOW OE30MIaCHOCTH;
BJaJIeTh HaBbIKAMHM pPACHO3HABaHUS W

3aILUTBI nHpOpManuy,
nHpopMaMOHHOH 6e30macHoCTH
JIMYHOCTH

MOoJy4eHHE IJTHJICHA W M3YYCHHE €ero
CBOﬁCTB, Ka4€CTBCHHbIC PEaKIUM Ha

albJernbl, Kpaxmad, YKCYCHYI0
KHCJIOTY; JIeHaTypanusi 0§eJ1KoB MpH
HAarpeBaHUW,  LBeTHbIe  peaKIHH

0eJKOB; MPOBOIUTb pPeAKUUH HOHHOIO
o0MeHa, OmpeleJdTh cpely BOIHBIX
PACTBOPOB, Ka4yeCTBEHHBbIC PEAKIUHU
Ha cyab(ar-, Kap6oHAT- M XJOPHA-
AHMOHBI, HA KATHOH AMMOHHS; PemaTh
JKCNEPHMEHTANbHbIE 322490 MO TeMaM
"Meramuibl" u "Hemeraaanl") B
COOTBETCTBHH C NMPABWJIAMH TeXHHKH
OesomacHocTH  npu  o0pameHun ¢

BelleCTBAMH H J1200paTOPHbIM
o0opynoBaHueM; NpeJcTaBIsATh
pe3yJabTaThl XHMHYeCKOro
JKcHepuMeHTa B ¢opme 3amucH
yYpaBHeHHii COOTBETCTBYIOIIHMX

peakuuidi ¥ (OpMYJIHPOBATH BbIBO/LI
HA 0CHOBEITHX Pe3yJIbTATOB;

- YyMeTb AHAIM3HPOBATH XUMHYECKYIO
HH(OPMALHIO, MOJYYaeMYI0 U3 Pa3HbIX
HCTOYHHKOB  (CpelcTB  MAaccoBOM
uHopmauuu, cerb HMurepHer u
JpyrHe);

- BJaJeTb OCHOBHBIMH  MeTOJaMH
HAYYHOTO TMO3HAHMA  BeleCTB M
XHMHUYeCKHX fiBJeHuil (HalioaeHue,
H3MepeHue, IKCHEPHMEHT,
MOJICJIMPOBAHHE);

- yMeTb NpPOBOAMTbL pacyeThl MO
XHMHYECKUM opmysiam "
YPABHEHMSIM XHMHYeCKUX peakiuii ¢
HCMOJIb30BAHHEM (puzHYecKux
BeJUYHH, XapaKTepu3yI0ImHX
BelecTBa ¢ KOJIHYECTBEHHOI CTOPOHDI:
Maccbl, 00beMa (HOPMaJbHbIE YCJIOBMS)
ra3oB, KOJHYeCTBA  BelIeCTBA;
HCNOJIB30BATH CHCTeMHBIe
XHMHYeCKHe 3HAHUS ISl NPUHATHS
peuieHui B KOHKPETHBIX
JKM3HEHHBIX CHTYAUMsX, CBSI3AHHBIX
¢ BellleCTBAMHM M HX

- NpUMeHeHHeM; yMeTh
CaMOCTOSITEIbHO  IUIAHHPOBATb U
NPOBOAHTL XUMHYECKHii IKCIePUMEHT
(moiyyeHne M H3y4eHHe  CBOJiCTB
HeOPraHWYeCKHX M OPraHHYecKHX
BelIeCTB, Ka4yeCTBeHHbIE  peaKInH
YIJ1€BO0POA0B PA3JIHYHBIX KJIACCOB H
KHCJIOPO/ICO/IeP/KAIIMX OPTraHNYecKHX
BEILECTB, PelIeHHE IKCIIePUMEHTAIBHBIX
3a1a4 no PAacIo3HABAHHIO
HEOPraHM4ecKMX M  OPraHHYecKHX
BellecTB) ¢ co0JII0/leHHeM TPABHJI
Ge30MacHoro o0pameHus c
BellecTBaMH " J1a00paTOPHbIM
o0opyroBaHueMm,  (opMyJIHPOBATH
HeJIU Hecae0BaHUs, IPe0CTABIATh B
pa3IMyHOM hopme pe3yJbTaThl




IKCIIEPUMEHTA, AHAJIU3HPOBATH H
OIICHUBATDH UX T0CTOBEPHOCTD;

- yMeThb OCYIIECTBIATh
HeJeHaANpPaBJIeHHbII NOMCK
XHMHYECKOi uHpopmanuu B
pa3IHYHBIX HCTOYHHKAX (HAYYHAS H
yueOHo- Hay4Has JHUTepaTypa,
cpeAcTBa MaccoBOil MHGOPMAaLHH, CeTh
HHTepHeT W [pyrue), KpHTHYECKH
aHAJIM3HPOBATH XHMUYECKYI0
HH(popManuI, nepepadaTeIBaTh ee U
HCMO/Ib30BATh B COOTBETCTBHM ¢
NoCTaBJICHHOIi yueOHoii 3a1ayeii;

- BJIajeTb CHCTeMOHl 3HAHHA 0
MeTO0JaX HAyYHOIO IMO3HAHUS fABJICHHI
NPHPO/BI, HCIO0JIb3YeMBbIX B
€CTECTBCHHBIX HAYKaX M YMEHHSAMH
NpPUMEHATL  JTH  3HAHHA  TIpU
JKCHEPHMEHTAIIBHOM  HCCIEN0BAHHH
BEILECTB U A1l 00BbACHEHHS XHMHYCCKHX
fBIeHHI, MMeImMUX  MecT0 B
npupoie NpaKTHYecKoil
AesTeJbHOCTH

YeJI0BeKA U B IOBCeAHEBHOI JKM3HH,

OKO04.3¢extn
BHO
B3aNMOJIENCTBO
BaTh U
pabotath B
KOJIJIEKTHUBE U
KOMaH/Ie

-TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITENbHOCTH u
CaMOOTIPEAETIEHHIO;
-OBJIaJICHHE HaBBIKaMHU

yueOHO- HCCIIEeIOBATENbCKOM,
MPOEKTHOM U COLIMAIBHON JI€ATEbHOCTH;
OsnaneHue YHHUBEPCAJIbHBIMH

KOMMYHUKAaTHUBHBIMHU [[eﬁCTBHHMH:
0) COBMECTHAs ICATCILHOCTb:

IIOHUMATH " HCIIOJIb30BaTh
IIpenMyIIecTBa KOMaHIHOH i
WHIWBUIYAIEHOW PabOTHL;

MIPUHUMATH Lenu COBMECTHOM
JIeATEILHOCTH, OpTaHU30BBIBATh i

KOOPJMHUPOBAaTh  AEHCTBHS IO  ee
JOCTIDKEHHIO: COCTaBIIATh IUTaH
JEHCTBUI, paclpeleaTh POau C y4ETOM
MHEHUHI Y4aCTHUKOB o0cyxaTh
pe3yIbTaThl COBMECTHOH paboThI;
KOOPAWHUPOBATH U BBIIOIHATH PaboTy B
YCIOBHUSAX PEANBHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
OCYIIECTBIISATH MO3UTHBHOE
CTpaTern4eckoe MOBeICHNE B Pa3INIHbBIX
CUTYyallUsIX, TpOSBISTH TBOPYECTBO H
BOOOpaXkeHHE, ObITh  MHHUIMATHBHBIM
OsnazneHune YHHUBEPCAJIBHBIMH
PETYIATHBHBIME JEHCTBUSIMHU:
T') IpUHATHE ce0s U IPYTUX JTIOACH:
MIPUHAMATh MOTHBBl M  apTyMEHTHI
JOpYTUX JIOAEH IpU aHAJU3€ PE3yIbTaTOB
NeSITeIbHOCTH;
IIPU3HABATh CBOE MPaBO U MPaBO APYTUX
JIIOJICH Ha OIIMOKH;
pa3BUBaThH CIIOCOOHOCTB

MOHUMATb MHpP c
MO3HLIUU IPYrOro YeloBeKa

- YMETb IVIAaHUPOBATHL U BBLINOJHATH

XHMHYeCKHii 3KCHePHUMEHT
(npeBpameHus OpraHu4ecKux
BellecTB npu HarpeBaHuH,

MoJy4eHHe IJTHJI€HA U M3YYCHHE €ero
CBOﬁCTB, Ka4eCTBCHHBbIC peaKUHH Ha

alTbJerH/bl, Kpaxma, YKCYCHYI0
KHCJIOTY; JeHaTypauusi 0eJKOB NpH
HArpeBaHMH,  LBeTHble  peaKkUuH

0eJK0B; MPOBOTUTH PEAKIHH HOHHOTO
o0MeHa, oOmpefeJATh Cpely BOAHBIX
PacTBOPOB, Ka4yeCTBEHHbIe PeAKIHHU
Ha cyabgar-, KapOoHart- n
XJ10pua-

AHMOHBI, HA KATHOH AMMOHMS; pelaTh
JKCNEPUMEHTANbHbIE 32a4H MO0 TeMaM
"Meraaasl" u "Hemeramanl") B
COOTBETCTBHH C NMPABHJIAMH TEeXHHKH
OesomacHocTH  NpH  o0palleHMH ¢

BeleCTBAMH " J200pPaTOPHBIM
odopynoBaHuem; NpeCcTaBIATh
pe3yJbTaThl XHMHYECKOro
JKcHepuMeHTa B ¢opme 3amucu
YPaBHeHMii COOTBETCTBYIOINX

peakuuii ¥ (OpMYJIHPOBATH BBIBOJbI
HA 0CHOBEITHX Pe3yJIbTATOB;

-yMeTb CaMOCTOSITEJIbHO INIAHMPOBATH U
NPOBOAUTL XHMHYECKHH JKCIEPHMEHT
(momyyeHme M HM3yYeHHe  CBOWCTB
HEOPraHHYeCKHX " OpraHHYecKHux
BEIIECTB,  KAa4YeCTBEHHble  PeaKUUH
YIJIEBOAOPOA0B PA3JIHYHbIX KJIACCOB H
KHCIOPOACOAEPKAINX  OPraHMYecKUX
BEIIECTB, pelleHHe IKCIEePUMEHTAIbHBIX
32124 no pacno3HaBaHHIO
HEOPraHMYeCKHX M OPraHMYecKux
BEIIECTB) ¢ cOOJIIOAEHHEM  NpaBHI

MNupuBunyansH
ble Oecelsl,
HaOJIIOEHHUE 3a
CTYJICHTAMH BO
BHEYPOYHOE
BpeMs




0e3omacHoro ofpamieHusi ¢ BeHIeCTBAMHU
H  JabopaTopHbIM  00OpyAOBaHHeM,
(dopMyaHpoBaTh meIH HCCJIeA0BaHUS,
NpedoCTaBJIATb B pa3anyHoil  (opme

pe3yabTaThl JKCIePHMEHTa,
aHAJIM3HPOBATH M OUEHMBATh  HX
JOCTOBEPHOCTD;
OK 07. B o6acTi 3K0J10rHYECKOT0 BOCHTAHMS: - copmupoBaTh npeictapienns: o | VIHIMBHIyanbH
ConeficTBoBaTh - c(OpMHPOBAHHOCTL  3KOJIOTHYECKOI XHMHYECKOii cocTapasiomeii | bie Oecere,
COXpaHEHHIO KyJIbTYPBI, NOHHMaHHe BJIASTHHAS €CTeCTBCHHOHAYYHOH KAPTHHBI MHpa, HaOIIo/IcHHE 32
OKpyKarouen COLHANLHO-IKOHOMHYECKHX  IIPOLECCOB poin XHMHH B NO3HaHHHM siBieHmii | CTYACHTaMU BO
Cpenel, HA COCTOSIHHE IPHPOXHON M COMHAILHOI NPHPOABI, B ¢opmupoBanun | BHEYPOUHOC
pecypcochepeiken cpensl, 0CO3HAHME 1002, 1LHOT0 MBIILJIEHUS] U KYJbTYPbl IHYHOCTH, ee | BPEMA
110, IPUMEHSITH XapaKTepa 3K0JIOrHYecKHX Ipofd.aem; ¢yskunonanbLHOM TPaMOTHOCTH,
3HaHHuA 00 - NIAMMpOBAHME W  OCYNIECTBIEHHE Heo0xouMOoii b ¢ peueHus
cama, | e w opymaoneii cpere wa | B eaoony
OCHOBe 3HAHHS WeJell yCTOHYNBOTO N
TP MHIHIILL Pa3BUTHAYETOBEYECTRA; 310pOBLIO M HPHPOHOM CPENE;
OepesnBoro aKTHBHOe  HempusTHe  JeiicTBHIi, T YMETb cob.tr01aTh npaBuiia
;l;;r;ﬁ(:f:::a, NPHHOCHIMX BPeIOKpPY/Kafomeii cpeje; IKOJIOTHYECKH ue.ﬂecooﬁpmHor?
LClCTROBATS B - ymenne nporosupopaty, | MOBEACHHT B ObITYy W  TPYHOBOI
B HeBIaronpUsATHBIE IKOJOTHIECKHE iz’;gﬁ"“‘?:}“ 01::)51 “eiﬂXOKcoii’:;e":;
P— - mocAeICTBHS NMpeANpHHHMAEMbIX . A0p | OKPYRAION
JeficTBHI, MPeJOTBPAIATD HX PUpPOIHOH CPSH“’ YUATHIBATD
pacumpenue ONBITA OMACHOCTh BO3JEHCTBHST HAa JKABBIE
1eSTeNBHOCTH 2KOTOTHIeCKOil OPraHu3Mbl ONpeNeeHHBIX BellecTB,
HANPABJICHHOCTH; MOHHMA#A  CMBICA  MOKasaTels
OBJIaJeHHe HaBBIKAMH yueono- | TPCACABHOM 10NYCTHMOH
HCCIe0BATENbCKOI, NPOEKTHOI - KOHIHEHTPauu; yMeTh
CONHAILHOM TeaTeILHOCTH NPOrHo3upoBaTb, aHAJUIUPOBATL H
OLIEHHBATD ¢ MO3HIHI{ IKOJIOTHYECKOT
0e3omacHOCTH nocJaeCTBHS
OBITOBOI H NPOU3BO/ACTBEHHOI
HeATeJLHOCTH YeJIOBeKa, CBSI3aHHOM
c nepepadoTKoii BeLIECTB;
HCHO0Jb30BATh MOJYYeHHbIE 3HAHHS
ISl TPUHATHS TPAMOTHBIX pelieHuii
npodJeM B CHTYaHHSX, CBSI3AHHBIX C
XHMHeEN;
- yMeTh 0CO3HABATD ONACHOCTH
BO3EHCTBAS HA JKHBbIE OPraHM3MBbI
ONpe/ieIeHHBIX ~ BENIECTB,  MOHHMAS
CMBICT MoKa3aTenst TMpefebHOI
JAOMYCTHMOI KOHLEHTPAIHH, n
MOSICHAITh HA MPHMEPAx CIOCOOBI
YMeHbIIEHUS] W TPeN0TBPAIeHus] WX
BPETHOT0 BO3/IEiiCTBHS Ha
OpPraHu3M YeJoBeKa.
IK-1.1. OpraHu3oBbIBaTh BBINOJHATH - yMeTh aHAJIH3HMPOBATh XuMuueckylo | VIHIAMBHIyalbH
BhITONHATE HAJIAIKY, PETYJHPOBKY H MPOBEPKY MH(OPMALMIO, TTOTY4aEMYI0 H3 PasHbIX | bIC Oecesl,
HaJAJKYy , IEKTPUYECKOT0 HCTOYHMKOB  (CPeICTB  MaccoBoii | HAaOMIOIeHHE 3a
PETYIHMPOBKY | 3JIeKTPOMEXaHUYECKOro ungopvmauun, cerb  HMurepwer u | CTYACHTaMH BO
MIPOBEPKY 00opyIoBaHHA. apyriue); BHEYPOYHOE
SNEKTPUUECKOT | - HCMOJIB30BATh MATEPHAJIBI H - BIANeTb OCHOBHBIMH Meromamu | BPEM% pabota ¢
0 000pyI0BaHHeE ISl OCYIIECTBIECHUS uayuHoro mosmamms  emecrs u | ACTIOTHHTEIBHO
JNEKTPOMEXAHU | HAJATKH, PETYJIHPOBKH H MPOBEPKH XHMHUCCKHX SIBIeHuil (Magmomenme, | 1 THTEPaTypoi,
000py10BaHUSsI. MOACIHpOBANIIC); WHIVBUIYaTbH
-MCNO/IB30BATH  OCHOBHbIE  BHABI | YMETEL TIPOBOAUTL - PACACTR MO 1y o narmit
XUMHYECKUM dopmyaam |}
MOHTAQKHOTO W H3MEpPHUTEIbHOIo

YPaBHCHUSAM XUMHYECCKUX peaKHﬂﬁ C




HHCTPYMEHTa

HCMO0JIb30BAHHEM (uzHyecKux
BeJIHYHH, XapaKTepH3YIOLINX
BellleCTBA € KOJHYECTBEHHOH CTOPOHBI:
Maccbl, 00beMa (HOPMAJbHbIE YCJIOBHS)
ra3oB, KOJHYeCTBA  BelIeCTBa;
HCI0JIb30BATh CHCTeMHbIe
XHMHYeCKHe 3HAHUS JJISl NPUHATHSA
peleHuii B KOHKPETHBIX
JKH3HEHHBIX CHTYAIUsIX, CBSA3AaHHBIX
¢ BelleCTBAMH M HX

- MPUMCHCHUECM

MnK-1.2.
Opranu3oBbiBa
Th BBINOJHSITH
TEXHHYECKOE
o0ciry>)xnBaHUE
u PEMOHT
INEKTPUIECKOT
0
JNEKTPOMEXaH
MYECKOTO
06opyaoBaHUS.

- IlonOupaTh TeXHOJOTHYECKOE
o0opynoBaHue VI PeMOHTA U
IKCILIYaTALMH IEKTPHYECKUX MAIMH
U aNnapaToB, 3IeKTPOTeXHHYECKHX
YCTPOWCTB M CHCTeM, ONpeAesiTh
ONTHMAJIbHbIE BADHAHTBI UX
HCTO0JIb30BAHMSA.

- D pexkTHBHO MCIIOIB30BATH
MaTepHuajbl M 000py/0BaHUe.
-IIporuo3upoBarp 0TKa3bl U
o0HapyxkuBaTh AedeKThI
000py10BaHUSsI.

yMeTh IUIAHHPOBATH W BBINOJHATH
XHMHYCCKHI IKCIEPUMEHT
(npeBpameHus OpraHu4ecKux
BeLlecTB npu HarpeBaHuH,
NoJIy4eHHe JTHICHA M M3yYeHHE ero
CBOICTB, Ka4YeCTBCHHbIC DPEAKUMH HA
allbJerubl, Kpaxmal, YKCYCHYI0
KHCIOTY; JeHaTypanus OelKoB IpH
HATPeBAHHH,  LBETHbIC  PEAKUUH
0eJKOB; MPOBOAUTL pPeAKUHH HOHHOTO
o0MeHa, ompefeJATh Cpely BOAHBIX
PacTBOPOB, KAYeCTBEHHbIC pPeAKLHH
Ha cyiabar-, KapOoHaT- "
xJopup-

AHMOHBI, HA KATHOH AMMOHMS; pelaTh
IKCNIEPHMEHTATbHbIC 3a1a4H B
COOTBETCTBHH C NPABWJIAMH TeXHHKH
OesomacHocTH  HpH  o0palleHMH ¢
BeILeCTBAMU H J1200paTOPHBIM
o0opynoBaHHeM; NPeACTABJIATD
pe3yJIbTaThl XHMHY€ECKOT0
JKCIlepUMeHTa B (QopMe 3amucH
YPaBHeHMIH COOTBETCTBYIOLIHX
peakuuidi ¥ (OpMYJIHPOBATH BBIBOJbI
HA OCHOBEITHX Pe3yJbTATOB;

-yMeTb CAMOCTOSITEJIbHO MJIAHHPOBATD H
MPOBOANTH XHMHYECKHI JKCITEPUMEHT
(moryueHue M M3yyeHue CBOCTB
HEOPraHWYecKHX H OPraHNyecKux
BEIIECTB, KA4eCTBEHHbIE PeaKIHH
YIJI€BOJI0POI0BPA3THYHBIX KJIACCOB U
KHCJIOPO/ICO/IePKALINX OPTaHHYeCKNX
BEIECTB, peleHie IKCIePHMEeHTATbHBIX

3a/1a4 M0 pacno3HaBaHUI0 HEOPraHUYECKUX

H OPraHu4ecKnX BellecTB) ¢
co0J01eHreM MpaBuI H€301acHOro
o0paleHus ¢ BelecTBAMU 1
J1abopaTopHEIMOGOPYA0BAHHEM,
(opMyJIHpOBATH LeJU HCCIe0BAHNUS,
NPEIOCTABIATH B Pa3IMYHOl (opme
Pe3yJbTaThI IKCIIEPHMEHTA,
aHAJIM3MPOBATH H OLEHUBATH HX
JIOCTOBEPHOCTD;

NupuBugyansH
ble Oecennl,
HaOJII0IeHHUE 32
CTyAeHTaMH BO
BHEYpPOYHOe
BpeMsl, padoTa
c
JIOTIOJTHUTEIbH
oM
JINTepaTypox,
BBINOJIHEHHE
TBOPYECKHUX
WHIMBUAYAJIBH
bIX 3aIaHUH

MnK-2.1.
OpraHu3oBbIBa
Th u
BBIIOJTHATh
padoThI o
OKCIUTyaTaI[HH
obcmyKuBaHU

- OPraHU30BbLIBATH 00CIY;KUBAHHE U
PEMOHT OBITOBBIX MAaIIMH W IPHOOPOB.
-- ¢ ¢eKTUBHO UCNOJIB30BATH
MAaTepHAIbI H 000py10BaHHE.
-IIporuo3npoBaTh 0TKA3bI H
o0HapykUBaTh AedeKThI
000py10BaHUSsI.

- yMeTh
AHAIM3UPOBATH M
1037010701

NPOTHO3HPOBATH,
OLEHUBATHL €
IKOJOTHIECKOM
0e3omacHoOCTH MOCJIeACTBHS
OBITOBOI H NPOU3BO/ICTBEHHOI
JAeSTeIbHOCTH 4Ye/IOBeKa, CBA3aHHOI
c nepepadoTKoii BelIECTB;

Ioxaroroska
YCTHBIX
BBICTYIUUICHUH,
TBOPUYECKHUX
pabor, yuactue
B
UHTEJUIEKTYallb
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10 U PEMOHTY
OBITOBOM
TEXHUKH.

HCNOJIb30BATh MOJYYeHHble 3HAHUS
IS TMPUHATHS TPAMOTHBIX penIeHui
npobjeM B CHTYalUsX, CBSI3AHHBIX C
XHUMHeit;

- yMeTh 0CO3HABATh ONACHOCTH
BO3IEHCTBHA HA JKHBbIE OPraHHU3MBI
Ompe/ieieHHbIX ~ BellecTB,  MOHMMAs
CMbICT noKa3aTens TnpefebHOI
JAONMyCTUMO KOHIEHTPAIMH, n
NOSICHATH, HAa NPUMeEPax Crocodbl
YMeHbILIEHUs] M TMPeA0TBpaLIeHus] UX
BPE/IHOTO BO3/eliCTBHSA HA

- OpraHmsM 4€JI0BEKa.

HBIX HIPaX,
KOHKYpCax,
BBITTOJTHCHHE
WHAWBHUIYATbH
BIX 3aJJaHUH.

IK-2.3.
IIporuosuposa
Th OTKAa3bl,
pecypcesl,
0o0OHapyXKUBaTh
JeeKTHI
3IEKTPOOBITOB
011 TEXHUKHU.

-OneHnBaTh 3Q(PeKTUBHOCTH PAGOTHI
ObLITOBBIX MAIIMH H NPHOOPOB.
10JIb30BAThCSl OCHOBHBIM
00opya0BaHUEM , U3MEPHUTEIbLHBIMH
npudopaMu, HHCTPYMEHTAMU.

- MPOM3BOIMTH pacyeT
3J1eKTPOHATpPeBaTEJbHOI0
000py10BaHust

- copMHPOBATH MpeJCTABIECHUS: O
XHMHYECKOi COCTaBJISIIO LI el
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa,
poJaM XHMHH B MO3HAHMH SIBJEHHH
NPUPOABI, B (opmMupoBaHUM
MBILLIEHHS] H KYJIbTYPbI THYHOCTH, ee
(QYHKUMOHANbHOM TPaMOTHOCTH,
HEe00X0auMOM IS peLieHust
NPAKTHYECKHX 3224 M IKOJOTHYECKH
000CHOBAHHOI0 OTHOILEHHS] K CBOEMY
3110POBBIO M IPUPOTHOI cpejie;
cod.1r01aTh npaBuIa
IKOJIOTHYECKH 1eaecoo0pazHoro
noBefenuss B ObITY M TpPYAOBOIi
leITeJIbHOCTH B LeNAX COXPAHEHHUs
CBOEr0 3/0POBbSI M  OKpYKaioIei
NPUPOTHOI Cpebl; YUHTHIBATD
ONACHOCTh BO3JECTBHSI HA :KHBbIE
OPraHu3Mbl OINpeeJeHHbIX BellecTB,
MOHHMAs CMBICI nmoKasareJs
npeieIbHON A0MyCTHMOM

- yMeThb

- KOHIHECHTPAIu,;

Iloaroroska
TBOPUYECKHX
pabot u
TIPOEKTOB

I1K-3.3.
AHanu3upoBar
b PEe3yNbTaThI
JIeATEeIIbHOCTH
KOJIJICKTHBA
HCTIOJIHUTEICH

PaccuurhiBaThH NOKA3aTEJIH,
xapakrepusywuue 3ppeKTHBHOCTb
PatoThI MPOU3BOICTBEHHOT0
NnojApasJejieHusl, HCNO0JIb30BaAHUA
OCHOBHOI'0 ¥ BCIIOMOIaTe/JbLHOI0
0o0opynoBaHust

- ¢opMHPOBATH MpeACTABJIECHUS: O
XHUMHYECKO# cocTaBJsIIOLIEH
€CTeCTBEHHOHAYYHOHl KapTHHBI MHpA,
poJii XHMHH B TO3HAHUM SIBJIEHUI
NPUPO/IBI, B (dhopMupOBaHUH
MBIIJIEHUS] U KYJbTYPbI IHYHOCTH, ee
(QYHKUMOHANbHOM TPaMOTHOCTH,
HEe00X0aMMO IS peLieHust
NPAKTHYECKUX 337124 H IKOJIOTHYEeCKH
000CHOBAHHOT0 OTHOIIEHHSI K CBOEMY
3/10POBBIO M IPHPOTHOI cpefe;

- yMeTb co0a10aaTh npaBuJia
IKOJIOTHUECKH 1eaecoo0pazHoro
noBefeHuss B OBITY M TpPYAOBOIi
NeSITeJILHOCTH B LeNAX COXPaHEeHHs
CBOEro 3/I0POBbSI M  OKpY:Kawmeii
) cpenbl; YYUTBIBATH
ONMACHOCTb BO3/IECTBUSI HAa JKHBbBIE
OpPraHu3Mbl ompeJeJeHHbIX BellecTB,
MOHUMAs CMBICJ nmokazareJs
npeaeabHOl 10MyCTHMOI
KOHIIEHTPAaIlUM;

Iloaroroska
YCTHBIX
BBICTYIUICHHUH,
TBOPUYECKHUX
paboT, yuactue
B
HMHTEJJIEKTyallb
HBIX UTpax,
KOHKYpCax,
BBITNIOJTHEHHE
WHIUBUAYaAIbH
bIX 3a/IaHUI1.
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1.2. CucTteMa KOHTPOJISI U OLIEHKH OCBOEHHUS MPOrpaMMbl Y4eOHOM TUCIUNIHHBI
1.2.1. ®opmMbl NMPOMEKYTOUYHOH ATTECTAIMM B COOTBETCTBHMHM C Y4YeOHBIM ILUIAHOM IIPH

OCBOEHHUM YUeOHOH TUCHUNINHBI
[IpomexyTouHast aTTecTanus 10 XUMUU MPOBOIUTCS B popMe 3K3aMeHa BO 2 cemectpe 1 Kypca.

2.®@0OPMbI KOHTPO.I51 1 OIEHKH OCBOEHHUSA YYEBHOM JUCHUILIVNHBI 1O

TEMAM (PA3JIEJIAM)
DneMeHT y4deOHOM DOpMBbI U METOJIbI KOHTPOJIS
JUCLIUIUIUHBL Texymui KOHTPOJIb [Ipomexyrounas
aTTecTanus
dopma KOHTPOJIS OcBauBaemsbie | Dopma OcBauBaembie
JJIEMEHTHI | KOHTPOJIS AIIEMEHTBI
OK OK
Pa3neu 1. OcHoBblI YcTHBIN ompoc, OK 010K-2 - OK 01 OK-02
CTpOeHHUS BellecTBa camocTosITeNbHas pabora,
IpaKTU4ecKas padbora
Pazpen 2.Xumnueckue Tect OK 01 KonTponbna| OK 01
peaxkuuu VYerHbI# onpoc, s paborta
MpakTuieckas padbora,
naboparopHas pabora.
Pasnen 3. Ctpoenne u [IpakTrueckas pabdora, OK 01, OK Kontponpaa| OK 01, OK 02,
CcBOIiCTBA HeopraHmyeckux |JjJaboparopHas paboTa, 02, TIK- s padora |IIK-1.1,ITK-2.2,
BELIECTB camocrostensHas padora |1.1,ITK-2.2, TIK-2.4.
I1K-2.4.
Paznen 4. Crpoenne u|lIpaktuueckas padora, |OK-01, OK 02,KonrpoasnalOK-01, OK 02,
CBOiiCTBA opranuyeckux | JabopatopHas pabora, OK 04,I1K-1.1 | s pabora [OK 04, IIK-1.1
BeIIECTB camocrosTensHas padora |I1K-2.2 TIK-2.2
Pa3nen 5. Kunernueckne u [Ipaktudeckas pabora, OK 01, OK 02 |[KonTtposbnaa| OK 01, OK 02
TepMOHHAMHYECKHE nabopaTopHas padora,, s paboTta
3aKOHOMEPHOCTH MPOTeKaHus YCTHBIHN OIpoC,
XHMHYECKHX peaKuni XUMHYECKUMN TUKTAHT
Paznen 6. PacTBopbl JlabopaTtopHuas padora,  |[OK-010xk- OK-010xk-020K-
YCTHBIH OIIPOC 020K-07 07
IMK-2.1 TTK- MK-2.111K-2.4
2.4
Pasnen 7. Xumust B ObitTy | [Ipaktuyeckas paboraB  |Ox-010xk- Ox3amen  |Ok-010x-020xk-04
TPOH3BO/ICTBEHHOM BH/JIE IPOEKTA 020k-04 OK-07IIK-
NeATEILHOCTH Ye/l0BeKa OK-07I1K- 1.1TIK-1.2T1K-
1.1TTK-1.2I1K- 1.411K-3.1
1.4I1K-3.1
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3. KOHTPOJIbHO-UBMEPUTEJIbBHBIE MATEPUAJIBI IJIS ITPOBEJTIEHUA
IMPOMEXXYTOYHOM ATTECTALIUA
e DK3aMeH
dopma npoBeIeHns: yCTHOE coOeceJOBaHHE MO EPEYHIO BOIPOCOB.
VY CI10BYS BBITIOTHEHUS
Bpewms Beinonnenus 3ananus: 20 MUHYT
IlepedeHb BONPOCOB K IK3aMeHY

1. UYro Takoe aTom, MoJIeKyJa, NOH, XUMHUYECKHIA 3JIEMEHT, U30TOIbI, ICTHHHAS Macca,
OTHOCHUTEJIbHAs aTOMHAsl Macca, OTHOCUTENbHAsI MOJIEKYJIIpHas Macca,, MOJIsIpHas Macca, KOJIMYECTBO
BemlecTBa? B kakux eIMHUIIAX BBIPAXKAIOTCS OCHOBHBIE XapaKTEPUCTUKU aTOMa M MOJIEKYJIbI?
2. CrpoeHue aTOMOB XHMHYECKHUX JJIEMEHTOB M 3aKOHOMEPHOCTH B H3MEHEHHWH WX CBOWCTB Ha
IpUMepe: a)3JeMEHTOB OJIHOTO Mepro/ia; 0) 3J1eMEHTOB OJTHOM ITaBHON MOJATPYIIIbI
3. Bumgel XuMu4eckoil CBA3M B HEOPraHMYECKUX U OPraHMYECKUX COCIMHEHHSX: HOHHAs,
MeTaJlJIn4ecKasi, BOAOPOIHAs, KOBaJIEHTHAs (TIOJISIpHAs M HETIOJISIpHAs); MPOCTHIE U KPAaTHBIE CBA3HU
4. Knaccudukanus XMMUYECKUX peaKLUil B HEOPraHUYECKOW U OpraHN4eCKONH XUMHUU.
5. Kakue u3 peakiuii moHAyT 10 KOHIIA IPU CTUBAHUU PACTBOPOB ?

NaCl + H, CO3 Cu SO, + Ba Cl Na; SO, + HCI
6.BorunicnuTe KoHIIEHTpanuio pactBopa ( B % ) mpu cMerienuu 20r cepHoit KUcnoThl 1 980 T BOBL.
7.Kakue nporeccsl IpOTEKa0T Ha HHEPTHBIX JIEKTPOIaX MpH deKTposuse pactBopa MgF; ?
8.2Kene30 MOXKHO OTyYUTh BOCCTAHOBIIEHUEM €TI0 OKCHJIOB BOJIOpoAoM. Hanumiute ypaBHeHHe
peaxkuuu.
9.Kakoii u3 MeTa/ljIOB sABJIsIETCs O0JIee CUIBHBIM BoccTanoBureiaem Mg u Al?
10.Kakumu cBoiictBamu obnamaet Al,O3? OTBeT moaTBepAUTE YpaBHEHUSIMH PEAKIHil B pacTBOpax U
pacrmiaBax meno4ei.
11.CocraBute OBP MeTo/10M 371eKTpOHHOTO Oananca, paccTaBUTh KOAPOHUIIUEHTHI C YKa3aHHEM
OKHUCJIUTENEH U BOCCTAHOBUTENIEH.
12.CocTtaBuTh Ha3BaHHUA XMMUYECKHUX (POPMYII HEOPTaHMUECKUX COCTUHEHUH 110 HOMEHKIIATYype
HIOITAK.
13.Teopwust anekTpoauTrdeckoit nuccoruanuy .OCHOBHBIE TIOJIOKEHUS TEOPUH DIICKTPOTUTHIECKON
aucconnanuy. CTeneHb EeKTPOIUTHIECKON TUCCOIMALUU U (DAKTOPHI €€ 3aBUCUMOCTH.
14.0OcHoBanus, ux KaaccuUKaIus U CBONCTBA HA OCHOBE MPEICTABIICHUN 00 SJIEKTPOIMTUUECKON
JUCCOLUALIH.
15.CkopocTh XUMHUYECKUX peakuii. 3aBUCUMOCTb CKOPOCTH OT MPUPO/Ibl, KOHIEHTPALUU BEIIECTB,
IUIOUIA/IA TOBEPXHOCTU CONPUKOCHOBEHHUS PEATUPYIOLIUX BEIECTB, TEMIIEPATYPHI, KaTaIn3aTopa.
16.06paTrMOCTh peakiuii. XUMUIECKOe PABHOBECHE U CIIOCOOBI €r0 CMEIICHHS: H3MCHEHHE
KOHLEHTPALlUU PearupyrouInx BEUIECTB, TEMIIEPATYPHI, JaBICHMUS.
17. ®uznueckre CBOWCTBA METAIIOB, CIIOCOOBI TTOJIYYEHHUE, 3HAYCHUE X B MPUPOJIE,
KHU3HEICATEIHOCTH YEJIOBEKA U OPTaHU3MOB.
18.06mwue cBoiicTBa HemeTawioB 4,5.6.7 rpymnn riaaBHO# moarpymibl. KpyroBopoT GMOTeHHBIX
AJIEMEHTOB B IIPUPOJIE.
19.0cHOBHEBIE KJTacChl HEOPTaHWYECKHX BemecTB. Kpucrammnaeckne u aMoppHBIE COCTOSHUS BEUIECTB,
TUTBI KPUCTATNIMYECKHUX PEIIETOK.
20.XuMuveckne CBOMCTBA METAJIOB, CIIOCOOBI TTOTyYeHUE, 3HAUYCHHE UX B TIPUPOJIE, B
AKHU3HEIECATEIbHOCTH YEJIOBEKA U OPTaHU3MOB.
21.Tuctiepcublie cuctembl. Kimaccndukanus IMCepcHBIX CUCTEM. 3HaUYeHUE TUCTIEPCHBIX CHCTEM B
JKUBOU U HEXKUBOH IIPUPOJE U NIPAKTUUECKOU KU3HHU.
22 Kaccuduranusi 1 XMMHUYECKUE CBOMCTBA COJIEH, 0COOCHHOCTH COCTABIICHHS HA3BaHUIA 10
HomeHknarype MIOITAK.
23.Kakue opraHmdecKie BEIIeCTBa OTHOCATCS K KJIACCY YTIIEBOIOPOIOB?
24.Yt0 Takoe rOMOJIOTUYECKUN PSJT M TOMOJIOTHYECKAs! pa3HOCTh?
25. OCHOBHBIE TIOJIOKEHHS TEOPHH XMMUYECKOTO CTPOSHHS OpraHndecKkux BemecTB A. M. bytieposa.
26.Yto takoe nu3omepusi? Kakue TUIIBI HOMEHKIIATYp BaM U3BECTHBI.
27 Kaxue yrineBoaopo/ipl Ha3bIBAIOTCS HEMPEASTbHBIMU?
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28.AnieTusieH — MPECTAaBUTEIb YIIIEBOAOPOIOB C TPOMHOMN CBS3BIO B MOJICKYJIE (QIKUHBI). X UMHYECKHE
CBOWCTBA, IOJy4YEeHUE ¥ IPUMEHEHHE alleTUIICHA.
29.Kakue yriaeBo1opoabl OTHOCIT K apOMaTUYECKUM COETUHEHUSIM?
30.CKosIbKO MOXKET CYIIIECTBOBATH M30MEPOB ATUIIOEH3011a?
31.Kakue peakiiuu Ha3bIBAIOT pEaKUsIMU PUCOEAUHEHUs, Tonumepu3atmu? [Ipu kKakux yciaoBUSIX OHU
IIpOTEKaT?
32.Kakue yriaeBoJIopobl OTHOCSTCS K Kiaccy cnupToB? Ha kakue rpymnmsl OHU JeisTcs?
33.Kakue Tpu MPOMBINUICHHBIX CIIOCO0A IMOJYYEeHUS ITUIOBOTO cimpTa Bbl 3Haere? Kakod u3 HuX
CaMblii S)KOHOMUYHBII?
34. Kakue nmpoyKThl MOJIYYarOTCs MPU OKUCICHUN METUIOBOTO U 3TUJIIOBOTO CIIUPTOB?
35.1lpupoiHbie WMCTOYHUKH  YIJIEBOJOPONOB: HE(PTh, MPUPOAHBIA Ta3 H WX MPAKTUIECKOE
UCIIOJIb30BaHUE.
36.Kakue oprannyeckrie BEIIECTBA HA3bIBAIOT aJIbICTHIaMH, KAPOOHOBBIMU KHCIOTaMU?
37.IlpuBenute o0mIyI0 (HOpMYILy TOMOJOTHYECKOTO psila allbJETHJIOB U MPEAETbHBIX OJHOOCHOBHBIX
kuciot. [IpuBenute knaccupukanuio.
38.I1penenbHble 0OTHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, UX CTPOCHUE U CBOMCTBA HAa IIPUMEPE YKCYCHOM
KHCIIOTEHI.
39.B 4eM CXOJCTBO U pa3Myue B CTPOCHUH Kpaxmaia U LeJUII0I03bI?
40.Haz0oBUTe Ka4eCTBEHHBIC PEaKIIUU HA KpaxMall, [EJUTI0NI03Y U TIIOKO3Y.
41.CpaBHUTE KUCIOTHBIE CBOMCTBA aMUHOKHUCIIOT M KapOOHOBBIX KHUCIIOT.
42 IlpuMmeHeHre W OWOJIOTHYECKAsh POJIb YTIIEBOJOB, OCIKOB, KHPOB POJIb OPTaHMYECKOH XUMHUU B
pelieHny mpoodiieM MUIIeBOi 6€30MacHOCTH.
43.Kakne XuMUYEeCKHE COSTMHCHUS UCTIONB3YIOTCS B OPTraHU3ME JIJIsl CHHTE3a OSJIKOB?
44.Ctpoenue 6enka. UTo Takoe aeHaTypamus oemnka?
Kputepuu oneHkmu.
OueHka yCTHOIO OTBeTa
Ounenka «5»:
* OTBET MOJHBIN U MPaBUIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPU;
* MaTepHall U3JI0KEH B ONPEICICHHON JIOTHYECKON TTOCIIEI0BATEIIBHOCTH, TUTEPATYPHBIM SI3BIKOM;
* OTBET CAMOCTOSITETbHBIMH.
Ouenka «4»:
* OTBET MOJHBIN U MPaBUIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPU;
* MaTepuaj M3JI0KEH B OMPEICIICHHOW JOTHYECKOHN IMOCIIeIOBATEILHOCTH, P 3TOM JOMYIICHBI
JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
Ouenka «3»:
* OTBET TMOJHBIA, HO MPU OSTOM JAOMYIIEHA CYIIECTBEHHas OIIMOKAa WM OTBET HETOJHBIH,
HECBS3HBIN.
Ouenka «2»:
* TpH OTBeTe OOHAPY)KCHO HEMOHWMAHWE YYalIMMCSI OCHOBHOTO COJIEp)KaHUS YIeOHOTO
MaTepuasa Wiu JOMYIIEHbI CYIIECTBEHHBIC OMIMOKH, KOTOPhIE YJAIUHCS HE MOXKET UCIPABUTHh
MIPY HABOJAIIUX BOIPOCAX YIUTEIIS.
OueHka yMeHH# pemiaTh pacyeTHbIE 3212491
Ounenka «5»:
* B JIOTHYECKOM pACCYKJIEHHH M pEIICHWH HET OIIMOOK, 3a/Jada pelieHa palnuOHAIbHBIM
Crocooom.
Ouenka «4»:
*B JIOTHYECKOM PAaCCYXJICHUHM W PEIICHHH HET CYIMECTBEHHBIX OIMMOOK, HO 3ajada perieHa
HEpaIMOHAIBHBIM CIIOCOO0OM WU JIOMYIIEHO He 00iee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ounenka «3»:
*B JIOTHYECKOM PACCY>KICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JAOMYIIEHAa CYIIeCTBEHHAs OInOKa
B MaTEMaTHYECKHUX pacyeTax.
Ouenka «2»:
*HIMEIOTCSl CYIIECTBEHHbIE OIIMOKH B IOTHYECKOM PACCYKICHUH U B PELLICHUH.
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Oo0pa3sen Oustera:

PaccMoTpeHo mnpenmeTHo- BWJIET Ne 1 YTBEPXIAIO
LIUKJIOBOM KOMHUCCUEN JAucuuniinna: 3am. gupexropa no YP
poTOKOJI No Xumus
« 202 r I'pymma: 63 CC__
Hpencenarens ITHK 1 kypc, 2 cemectp 2023-

2024 yu.roa

1.ITeproamyeckuii 3aKOH U EPUOINYECKAsT CUCTEMA XUMUYECKUX PJIEMEHTOB

. . MenaeneeBa Ha OCHOBE MPEACTABIEHUN O CTPOEHUHU aTOMOB.

2. IlpenenbHble YIIEBOIOPOLI ( aJIKAHBI).

3. Hanucanue CTpYKTYpHBIX (POPMYT BO3MOKHBIX M30MEPOB ISl MPEIIONKEHHON

MoutekyJisipHoit gpopmyinbel. Homenknarypa UFOTTAK.

IIpenonaBarenb /’Kuxapesa JI.B./

3. 3. KommuiekT 3agaHuii VIl TEKyIero KOHTPoJisi

IpakTuyeckue paéoThl

[TpakTrueckas padora Nel CocraBieHHe Ha3BaHUI XUMUYECKUX (GOPMYIT HEOPTaHUIECKUX
coenunennii mo HomeHkinatype MIOITAK u Xapakrepuctuka xumuueckux 31eMEHTOB B M MX COEIMHEHUH B
cooTtBeTcTBHHU ¢ TonoxkenueM B [ICXD JI.M. Menneneena.

ITpakTryeckas pabora Ne2 MopaenupoBanue nocrpoenus [lepnonnueckoil TabIUIbl XUMHUUECKUX
aneMeHTOB. CocTaBIeHHUE IICKTPOHHBIX (POPMYJT aTOMOB M 3JICKTPOHHO-TPAPUIESCKHX CXEM.
HpaKTI/ILIeCKaH pa60Ta Ne3 Pemenue 3aa4 110 YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIOJb30BaHUI
OCHOBHBLIX IIOHSTHI 1 3aKOHOB XHMMHUH.

HpaKTI/I‘ICCKaﬂ pa60Ta Ned CocraBiieHrE XUMHYECKUX (I)OpMy.]'I W Ha3BaHUU HEOpPraHN4YCCKUX BCILCCTB,

OIPEACIICHUC UX K KJIaCCaM HCOPraHWYCCKUX BCUICCTB.

IIpaxTruueckas pabora Ne5 Pemenue 3aad Ha COCTaBICHNE YPaBHEHHH PeakInii pa3HBIX TUIIOB, PACYET KOJUUECTBEHHBIX
XapaKTEePUCTHK MPOAYKTA PEaKIMH , PACUET MacCOBOM MIIM 0OBEMHOH JIOJIM BBIXO/1A TPOLYKTA PEAKIUH OT TEOPETHUECKH
BO3MOKHOT'O

[IpakTuueckast pabora Ne6 CocraBiieHue CTpyKTYpHBIX (GOpMYJ M Ha3BaHUM OPraHUYECKUX COeTUHEHUN
OTIENBHBIX KJIACCOB, pacueT (pOpMyJ UCXO/Is U3 DIIEMEHTHOTO COCTaBa.

[IpakTuueckast pabora Ne7 CoctaBieHUe CTPYKTYPHBIX (OPMYJI U Ha3BaHUI, COCTaBICHHUE CXEM
peaxkuuii, XapakTepU3YIOIUX XUMHUYECKHE CBOMCTBA OPI' COEAUHEHUH OTAEIBHBIX KIaCcCOB.
[IpakTuueckas pabora Ne§ Penienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha CBOICTBA OPTaHUYECKUX
COEIMHEHMH OTAEIBHBIX KJIacCOB.

[IpakTuueckas pabora Ne9 Pemienue 3aganuii Ha aHanu3 (akTOpOB, BIAUSIONINX HA U3MEHEHUH

CKOPOCTH peaklyil U Ha IpuMeHeHue npuHuuna Jle-llarense.
[IpakTrueckas padora NelO [Tonck 1 aHanmm3 keiica 0 MPUMEHEHHNH XMMHUYECKUX BEIIECTB U TEXHOJIOTHHA
B IIpo(hecCHoHaNbHOM 1eTEIbHOCTH.

JlabopaTopHbie padoThI
JlaboparopHas pabota Nel Tunsl xumudeckux peakuuii. [IpoBeneHune peakiuiit HOHHOTO OOMeEHa,
OTIpeJIeIIEHUE CPE/Ibl BOIHBIX PACTBOPOB.

14



Jlaboparopnast pabota No2 Mnentudukamus HEOPraHUIECKUX BEIIECTB C UCIOJIB30BAHUEM WX CBOMCTB
1 XapaKTEPHBIX KAYECTBEHHBIX PEaKIIHil.

Jlaboparopnast pabota Ne3 IIpeBpaiienne opraHnueCKrX BEIIEeCTB NMPU HarpEBaHMH.
Jlaboparopnas padota Ned UneHTrduUKaLKs OpraHMUECKUX COSAMHCHUN OTIEIBHBIX KIIaCCOB
Jlaboparopnast pabota Ne5 IIpuroToBieHre pacTBOPOB C 3aJaHHON KOHIICHTPAIUEH.
KouTtpoJbHbie padoThl.

Kontponbras padota Nel CtpoeHue BeliecTBa 1 XUMHYECKUE PEAKITUH.

Konrponsnas padora Ne2 CBoiicTBa HEOPraHUYECKUX BEIIECTB

Kontponbnas padora Ne3 CTpykTypa U CBOHCTBAa OpraHUYECKHUX BEIESCTB

KonTpoJibHbIE cpe3bl.

Bapuanr: 1

1 .Haitnure o6bem kuciaopoaa ( H.y) KOJTMYECTBOM BEIIECTBA S5 MOJIb.

a) 112 m; 0) 11,2; B) 55,6 1.
2. PacnipeiesieHuIO 3JIEKTPOHOB B aTOME JKeJie3a COOTBETCTBYET PSIJI YUCEIT:
a) 2,8,13,3; 0) 2,8,6,10; B) 2,8,14,2.

3.0mnpenenute KOH(PUTYpaINIO BATEHTHBIX AJIEKTPOHOB JIEMEHTA, UCXO/IS U3 €ro MOJIOKEHUS B
MEPUOINYECKON cucTteMe: S nepuo, rpymnmna V1B.

a) 58%5P*; 6) 65°5d°; B) 55%4d*,
4. Kako# TUIl CBSI3U B MOJIEKYJIE CEPOBOIOPO/IA.
a) KOBaJICHTHAs MOJIApHas,  0) KOBaJIeHTHAs HEIOJIsApHA; B) HOHHASI.

5. PaccunraiiTe MmaccoByo 10710 B % pactBopa HhochopHOI KUCIOTHI TPH CMEIIMBAHHUH 4T. KHCIIOTHI C
196 1. BOOEL.

a) 4% 0) 2% B) 19,6%
Bapuanr: 2
1.Ckonbpko MOJIGKZYJI coaepxutcs B 112 1. kucnopona.
a) 30,1 107 6) 6,02 107 B) 15 107,
2. PacnipeienieHnIo JIEKTPOHOB B aTOME KOOAJIbTa COOTBETCTBYET PSi/I YHCEIN:
a) 2,8,13,3; 0) 2,8,15,2; B) 2,8,16.

3. Omnpenenuth KOHQUIYpalMI0 BaJCHTHBIX JJIEKTPOHOB 3JIEMEHTAa, UCXOMASl W3 €ro IOJOXKEHHUS B
NIEPUOANYECKON cucTeMe 6 mepuon, rpynna VA

a) 5S%5P° 6) 65°6P° B) 65°5d°
4. B xakoin u3 MOJICKYJI €CTb NOHHA CBA3b.
a)NaCI ; 6) Hz; B) HO0.

5. PaccuuraiiTe MaccoByo 010 B % pacTBOpa CEpHON KUCIIOTHI TpH cMemmuBaHuu 20r. kuciotsl ¢ 980
T. BOJBL.

a) 20% 6) 2% B) 5%
Bapuanr: 3
1. Onpenenute maccy 0,1 mons NaOH.
a)4r. 0) 40 . B) 20r.
2. PacnipesiesieHHIO 3JIEKTPOHOB B aTOME HUKEJISI COOTBETCTBYET PSIJl YHCEIL:
a) 2,8,13,3; 0) 2,8,10, 2 B) 2,8,16, 2.

3 .OnpenenuTs KOHPUTypaIMio BaJICHTHBIX 3JIEKTPOHOB 3JIEMEHTA, UCXO/S U3 €ro MOJIOKEHUS B
MIEPUOIMYECKON crucTeMe: 7 mepuof, rpynna 1V B

a) 75°6d° 6) 7S*7P? B) 7S°
4. Kako#i Tum CBS3U B MOJIEKYJie iona Jo.
a) MECTAJIMYCCKAsA, 6) KOBAJICHTHAS MOJIIpHA, B) KOBAJICHTHAA HCIIOJIApHAas.

5. PaccuuraiiTe MOJSIpHYIO KOHIEHTpALUIO (B MOJIb/ J1) pacTBopa (hochOopHOIl KUCIOTHI TPU
CMeLIMBaHUHU 4T. KUCIOTHI ¢ 196 1. Bojbl. ( INIOTHOCTH pacTBopa paBHa 1, 0065r/mi1.)

a) 0,21 0) 2 B) 40
Bapuanr: 4
1.Cxonbko Monelt conepxkutcs B 3tane (C2Hg) maccoit 10 .
a) 0,33. 0) 3,3; B) 3

2. PacmipeneneHuio 3eKTPOHOB B aTOME TepMaHUs COOTBETCTBYET P/l UUCEN:
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a) 2,8,13,3; 0) 2,8,15,2; B) 2,8,18, 4.
3. OHpe,Z[G.HI/ITB KOH(l)I/IpraI_II/IIO BAJICHTHBIX 3JICKTPOHOB 3JICMCHTA, UCXOAA U3 CT'O IMMOJIOKCHUA B
MEepUOINYECKON cucTteMe: 3 nmepuo, rpynmna 1V A

a) 45%3d* 6) 4p°4p? B) 3S%3P?
4. CKOJIbKO KOBQJICHTHBIX CBsI3eH B MoJiekysie ammuaka NHs.
a) JBE; 0) onHa; B) TpH.

5. PaccuuTaiiTe MOJISIpHYIO KOHIICHTPALMIO PAacTBOPa CEPHOM KHUCIOTHI IPU cMeMBaHuU 20T. KUCIOTHI
¢ 980 r. Bozp!.( INIOTHOCTH pacTBOpa paBHa 1, 467 r/mi)

a) 0,3 6) 2 B) 0,0003
Bapuanr: 5
1. Omnpenenute maccy 2,5 monab NaOH.
a) 40. 6) 100 . B) 20r.
2. PacnipeiesieHHIO 3JIEKTPOHOB B aTOME CEJIEHAa COOTBETCTBYET Psifl YUCE:
a) 2,8,13.3; 0) 2,8,15, B) 2,8,18, 6.

3.0npenenuTb KOHQUTYpaLHIO BAJICHTHBIX 3JIEKTPOHOB 3JIEMEHTA, UCXOSl U3 €r0 MOJI0XKEHUs B
nepuoaudeckon cucreme: 4 nepuon, rpynmna 1B

a) 45°4pP! 6) 45°3d° B) 452
4. CKoJIbKO KOBAJICHTHBIX CBsI3ell B MojieKysie metana C Ha.
a) IBE; 0) 4yeTnIpe; B) TpHU.

5. PaccunraiiTe HOpMaIBbHYIO KOHIIEHTPAIHIO (B MOJIB/T) pacTBopa GPochopHON KUCIOTHI PH
CMENIMBaHUU 35T. KUCIOTHI ¢ 250 1. BOBL.( TUIOTHOCTH pacTBopa paBHa 1, 45 r/mi)

a) 4 0) 5,48 B) 0,0054
Bapuanr: 6
1. Yemy paBHa Macca OAHOUW MOJIEKYJIBI a30Ta.
a) 2,33 107%; 6) 4,65 107 B) 168,56 102,
2. Pacnipenenenuio 3J€KTPOHOB B aTOME OpoMa COOTBETCTBYET Psifl UUCEIL:
a) 2,8,13,3; 0) 2,8,18,7; B) 2,8,16, 2.

3 .Onpenenuth KOHPUTYPAITUIO BAICHTHBIX JJIEKTPOHOB AJIEMEHTA, UCXO/IS U3 €0 MOJIOKEHUS B
NIEpUOANYECKON cucTeMe: bniepuon, rpynmna 111B

a) 6S%6P* 6) 65°5d * B) 65
4. Kakoit Tun rubpuansanuu B Mosiekyne metaHa CHa,
a) SP*- rubpuamsanus;  6) SP2-ruGpuausars; B) SP-rubGpumu3zarsi.

5. PaccuuraiiTe HOpMalIbHYIO KOHIICHTPAIIUIO PACTBOpPA a30THOW KHUCIIOTHI IPU CMEIIUBAaHUH 24T.
KHUCJIOTHI ¢ 176 T. BOJBL.( IJIOTHOCTH pacTBOpa paBHa 1, 675 r/mn)

a) 3,19 6) 0,003 B) 19,6

KJIKY K TecTy .

Howmep \Homep 1 2 3 4 5 6
Bompoca\Bapuanra

\

1 a a a a 0 0
2 B 0 B B B 0
3 B 0 a 0 0 0
4 a a B B 0 a
5 0 0 a a 0 a
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