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Paszpen 1. TIACITIOPT OHEHOYHbBIX CPEJICTB

110

JUCHUILINHE «XUMUA (HEOpraHMYECKasi U aHAJTUTUYECKAs )»

1.1. OcHoOBHEIE CBeACHHUSA O TUCIUILINHE

YKpynHeHHas rpymnna, XapaKkTepucTuKa JUCIUILTNHBI
HaTpaBlICHUE
HaumenoBanue
. MOATOTOBKH, OuHas 3a04Has OYHO-
nokasarenei .
KBaTU(DUKAITOHHBIHA dbopma dopma 3a04Has
YpOBEHb oOydeHust | oOydeHus dbopma
oOyJeHus
YKpyIlHEeHHas rpymnma
36.00.00 Berepunapus u
300TEXHUS
KomaecTBo 3a4eTHBIX OO0s13aTenbHas 4acTh
Hamnpasnenue
eqUHUIL — 3
MOJTOTOBKHU:
36.03.02 3oo0TexHus
Hanpasnennoctb Cemectp
(mpodpuib): 1-it 1-it 1-it
300TEXHMUS.
OO111ee KOIMYECTBO YaCOB —
108 [IponyxTrBHOE 1
KUBOTHOBOJICTBO U CKIHH
OXOTOBEJICHHE
18e. | 8u. | 10w
3aHATHS CEMHHAPCKOT0 THIIA
BaTeJbHAS
Obpasosare 184. | 2u | 8«
porpaMma BBICILIETO
N T— CamocrosiTesibHas padora
69,7u4. | 957u. | 877w
nporpamma
GakanaBpuara KonTakTHas padorta, Bcero
383u. | 123u. | 203w
Bua koHTpOJIA: K3aMEH

1.2. Ilepeyenb KoMneTeHIIMA, (POPMHUPYEMBIX TUCUUIITIMHOM
«Xumus (HeopraHuyeckas U aHaIUTHYecKas )y

Kon Conepxxanue [Tnanupyemble pe3yIbTaThl 00yUEHUS
KOMIIETEH- KOMIIETEHIUN Kon n naumenoBanue DopmupyemMble 3HAHUSA, YMEHUS U
1107054 WHANKATOPA JOCTHKEHUS HaBBIKU
KOMIIETEHIMHU
1 2 3 4
OIIK-4 Crocoben OIIK-4.1. OOOCHOBBIBAET | 3Hanue: TeopeTHuecKux OCHOB
UCIIOJIB30BaTh B U peanusyer B HEOPraHMYeCKOH XUMHU.
poeCCHOHABHON npodeccuoHaIbHOM Hogeiimue Hay4YHble M IPAKTHYECKHE
JeSITeTbHOCTH eATENbHOCTH JOCTHKEHHS B 00J1aCTH XUMHHU.
METOJIBI PEIICHUA | o peMeHHbie XuMHUUECKHUE OCHOBBI
3amad ¢ KU3HEACATEITHPHOCTH OpraHu3Ma.
HCITI0JIB30BAaHUEM TCXHOIOTHH € CBoiicTBa Ba)XHEHIINX KIIACCOB XWUMHU
COBPEMEHHOI0 HCIHOJB30BAHNCM YECKHX COEJIMHEHHH BO B3aMMOCBS3HU C
o6opynosanus mpu | PHOOPHO- HX CTPOCHHEM;
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pa3paboTKe HOBBIX
TEXHOJOTUMN U
WCIIOJIb30BATh
COBPEMEHHYIO
npodeccruoHaTbHY 0
METOJIOJIOTHIO IS
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
HCCIIeIOBAHUN U
WHTEPIPETAIUN UX
PE3yJIbTaTOB

WHCTPYMEHTAIILHOM 0a3bl
MIPH PEIICHUN
obmenpodeccuoHaTbHBIX
3aga4

XUMHUYECKUE 3aKOHBI B3aMMOJCHCTBUS
HEOPraHNYECKUX COCTNHEHHH.

Ymenue I'pamotHO OOBSICHATH
MPOILECCHI, MPO- HMCXOAALINE B JKUBBIX
OpraHm3Max, ¢ XUMHYECKOH TOUYKH
3pEHUSL.

[loaroToBUTH M NPOBECTH XUMHUYECKUI
SKCHEPUMEHT IO W3YyYCHHIO CBOMCTB H
uACHTU(OUKALINN BaKHEHUIIINX
MPUPOAHBIX OOBEKTOB.

[IpoBoaute 00pabOTKYy  pe3yabTaToB
OKCIIEpYMMEHTa W OLCHHMBAaTb HX B
CpaBHCHUHU C JIMTCPATYPHBIMH JaHHBIMU,
MPOAYKIMH )KUBOTHOBOZACTBA.
Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS U
MPAKTUYCCKHUE HABBIKH, IMOJTY4YCHHBIC
npu U3yYCHUN JUCLUIUINHBI
«HEOpTraHWYEeCKass M  aHAJIUTHYECKas
XUMHUS»,

JUIL  pEIIeHHST  COOTBETCTBYOLIHX
npodecCHOHANBHBIX 3a1ad B 00JacTH
BETCPUHAPUU.

Hagvix: BnajgeTh JTOTMKOH XHMHYECKOTO
MBIIUICHUS; METOIUKAMU OIpEIeICHHS
(I)I/I3I/IKO-XI/IMI/I'-ICCKI/IX KOHCTAaHT
BEIIIECTB, XUMHUYECKOT0 COCTaBa,
aHaiM3a MPOIYKTOB >KUBOTHOBOJICTBA;
BIAJeTh 3HAaHUSAMH 00  OCHOBHBIX
XUMHNYECCKHUX 3aKOHax u ux
WCIIONIb30BAaHNH B BETEPUHAPHH; BIIA/ICTh
HaBbIKAaMU pabOTHl Ha JabopaTopHOM
00opyToBaHUH

Onwvim desmenvHocmu

Hcnone3oBaTh HEOOXOAMMEIE TPHUOOPHI
n JabopaTopHOe OOOpyIOBaHHWE TIPH
MPOBEACHUH XUMHAYECKHX
HCCIIEIOBAHH.

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS H
NPaKTHYECKUE HABBIKH, IOJTy4YEHHBIE
pu U3Y4IEeHHN JMCIUTUTAHBI
«HEOpTaHWYEeCKass M  aHAJIUTHYEeCKas
XUMHSD), ISt penieHus
COOTBETCTBYIOIINX IPO(eCcCHOHAIBHBIX
3aJa4 B 00J1aCTH 300TEXHUHU

1.3. IlepeyeHb TeM TUCUUNINHBI

Hludp
TeMBbI

Ha3zBanue TeMbl

KoJa-Bo
4acoB

T1.1

Knaccel Heoprannueckux coenunennii. CtpoeHue aroma 12

T1.2

[Iepnoaunueckuit 3aK0H U nepuoanydeckasn cucrema .M.

MenpgeneeBa. XuMmmuueckas CBsI3b

12

T1.3

XHUMHYECKasi KHHETHKA U XUMHYECKOE PaBHOBCCHC. PaCTBOpBI 12

T14

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiiui. KoMmiekCHbIe 12




COEMHEHHUS
T2.1 CaoiictBa 3neMeHToB [A-IIIA - noarpynn 11
T2.2 CaotictBa sneMeHTOB IVA-VIIA - moarpynn 9
T3.1 OCHOBHBIE ONPE/ICJICHUSI AHAJTMTUYECKON XUMHUH 12
T3.2 Craructuyeckas o0paboTKa pe3yJbTaTOB aHAIM30B 12
T3.3 TUTpUMETPUUECKUN U TPABUMETPUUYECKUN METOIbI AHATIN3A 11,7
Jpyrue Buabl KOHTAKTHOM paOOThI 2,3
Bcero 108
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1.4. MaTpuua coOTBeTCTBHA TeM JUCHMILIMHBI U KOMIEeTEeHIIH

Hlugp HTughp memut
KomnemeHnuuu T1.1 T1.2 T1.3 T1.4 T2.1 T2.2 T3.1 T3.2 T3.3
no ®1oc BO
OIIK-4 + + + + + + + + +

1.5. CooTBeTCcTBHE TEM AUCHHUIIIIMHBI U KOHTPOJIBHO-U3MEPUTECIABHLIX MATCPHAJTO0B

TEKYII[HH KOHTPO.Ib
Tecmoegwie 3a0anusn Bonpocut Koumponwvuoie
Temamuka
Ne no meopemuyeckKomy 015 yCMHO020 eonpocwl 01 3aoanun 0na
. pepepamos, I'pynnoeoe
TEMBI Mamepuany onpoca 3auumaol KOHmMPOIbHOL
00K1a008, meopueckoe 3a0anue
Ja6opamopublx padomut .
cooowenuil
paoom
Baok A baok b
KonTpoJsb 3Hanuii KoHTpoJib YMeHUI1, HABBIKOB

Tema 1.1 + + + + +
Tema 1.2 + + + + +
Tema 1.3 + + + + +
Tema 1.4 + + + + +
Tema 2.1 + + + +
Tema 2.2 + + + +
Tema 3.1 + + + + +
Tema 3.2 + + + +
Tema 3.3 + + + + +




1.6. Onucanue mokasareJeil M KpUTepPHUEB OLCHUBAHNSA KOMIIETEHIIMI HA PAa3JIMYHBIX ITanax ux popMupoBaHus

PesynbraT 00y4enus
10 TUCUIUIUTNHE

KpI/ITepI/II/I U MOKa3aTeJIi OLCHUBAHUA PE3YJIbLTATOB O6y‘I€HI/I${

«HCYHOBJCTBOPUTCIILHO»

«YAOBJICTBOPUTCIILHO»

«Xopomo»

«OTJIIUYHO)

I atan
3naTh Teoperndeckue
OCHOBBI HEOPTaHUYECKOM
XWMHH.
Hosgeilmne Hay4HbIE 1
MPAKTUYECKUE JOCTUKEHUS B
00J1aCTH XMMHHU.
XUMHUYIECKHE OCHOBBI
JKH3HEACATCIIbHOCTH
OpraHu3Ma.
CBolicTBa Ba)KHEHIIINX
KJIaCCOB XMMHYECCKUX
COCIMHEHHM BO B3aNMOCBSI3H
C UX CTPOCHHEM;
XUMHUUECKHE 3aKOHBI
B3aMMOJICHCTBHS
HEOPraHWYECKUX COETMHEHUM

(OTIK -4 / OTIK — 4.1.)

dparMeHTapHbIe 3HAHUA
TeopeTrueckre OCHOBBI
HEOPraHUYECKON XUMHUH.
Hogeiimue Hayunsie u
MPaKTUYECKUE JOCTUKECHUS B
00J1aCTH XUMUU.
XUMHUYIECKHE OCHOBBI
JKM3HENEATEIbHOCTH
OpraHu3Ma.

CBolicTBa BayKHEHIIINX
KJ1aCCOB XMMMYECKUX
COCIMHEHHM BO B3aNMOCBSI3H C
UX CTPOCHUEM;

XuMHUYecKre 3aKOHBI
B3aNMOJICHCTBHS
HEOPraHUYECKUX COCTUHEHUI
/ OTCcyTCTBHE 3HAHUH

HenoJinbie 3HAHUA
TeopeTnyeckue OCHOBBI
HEOPTaHUYECKON XUMHUH.
Hogeiimue Hay4yHbie U
MPaKTUYECKUE JOCTUKEHUS
B 00JIaCTH XUMHMH.
XUMHUYECKIE OCHOBBI
JKU3HEACATEIHbHOCTH
OpraHu3Ma.

CBolicTBa BayKHEHIIINX
KJIACCOB XMMHUUYECKHX
COCTMHEHHI BO
B3aMMOCBSI3H C UX
CTPOCHHUEM;
XHUMHYECKHE 3aKOHBI
B3aMMOJCHCTBUSI
HEOPTaHUICCKUX
COCIUHCHUH

Henoanble 3HaHUuS
TeopeTuueckre OCHOBBI
HEOPraHUYECKON XUMHUH.
Hogeiimue HayuHbie u
MPaKTUYECKUE JOCTUKEHUS B
00J1aCTH XUMUU.
XUMHUYIECKHE OCHOBBI
JKM3HENEATEIbHOCTH
OpraHu3Ma.

CBoiicTBa BayKHEHIIINX
KJ1aCCOB XMMMYECKUX
COCIMHEHHM BO B3aHMOCBSI3H
C UX CTPOCHUEM;
XuMHYeCcKHe 3aKOHBI
B3aNMOJICHCTBHS
HEOPraHUYECKUX COCTUHEHUI

CdopmupoBaHHbIE U
cHCTeMATHYECKHE
3HAHUS

TeopeTnyeckre OCHOBBI
HEOPTraHUYECKON XUMHUH.
Hosgeiimne Hay4HbIe 1
MpaKTUYECKUE
JIOCTHOKEHHMS B 00J1aCTH
XHMHH.
XHUMHYECKHE OCHOBBI
JKU3HEACATEIbHOCTH
OpraHu3Ma.
CBolicTBa BaXKHEHIITNX
KJIaCCOB XMMHUYECKHX
COCIUHCHHUI BO
B3aMMOCBSI3H C UX
CTPOCHHUEM;
XHUMHYECKHE 3aKOHBI
B3aUMOJCHCTBUSI
HEOPTraHUYECKUX
COCIUHCHUHU

II sran
YMmethb ['paMOTHO OOBSACHATH
MIPOIIECCHI, POUCXOSIINE B
KHUBBIX OPTaHU3MaXx, C
XMMUYECKON TOYKH 3pEHHS.
IToaAroTOBUTH 1 MPOBECTH
XMMUYECKUH SKCIIEPUMEHT T10
W3yUYEHHIO CBOWCTB H
WACHTH(QHUKAIINY BaKHEUIINX
MPUPOIHBIX OOBEKTOB.
[IpoBoauTH 06PAOOTKY
PE3yNIbTAaTOB HKCIIEPUMEHTA U
OILICHHWBATh X B CPAaBHEHUH C

®parMeHTapHOE YMEHHE
I'pamMOTHO OOBACHATH
IIPOLIECCHI, IPOUCXOIAIINE B
KHUBBIX OPTaHU3MaXx, C
XMMUYECKOH TOYKH 3pEHHS.
IToaAroTOBUTH M MPOBECTH
XMMUYECKUH 3KCIIEPUMEHT T10
W3yUYEHHIO CBOWCTB H
WICHTH(QHUKAIINY BaKHEUIINX
MPUPOIHBIX OOBEKTOB.
[IpoBoauTH 06PAOOTKY
Pe3yIbTaTOB IKCIEPUMEHTA U
OLIEHMBATh UX B CPABHEHHH C

B nesnom ycnemmsoe, HO He
cUCcTeMaTH4YecKoe
I'paMOTHO OOBSICHATH
MIPOIIECCHI, IIPOUCXOISIINE
B )KHMBBIX OpraHU3Max, C
XUMHYECKOI TOUKH 3pEHHUSL.
IToaroTOBUTH U IPOBECTH
XUMHUYECKUN IKCICPUMEHT
110 U3YUYEHUIO CBOMCTB U
UICHTUDUKATAH
BaXHEHUIITUX MTPUPOTHBIX
00BEKTOB.
IIpoBoHUTE 06PaOOTKY

B nesnom ycnemmsoe, HO
cojepakaiee
OT/IeJIbHBbIE MPOGeIbI
I'pamoTHO OOBACHSTH
MIPOLIECCHI, POUCXOAIINE B
YKUBBIX OPTaHU3Max, C
XUMHYECKOM TOUKH 3pEHMUSL.
[ToAroToBUTH U IPOBECTH
XUMHYECKUH IKCTIEPUMEHT 110
HU3yYEHUIO CBOMCTB U
UACHTHU(QHUKALNY BaKHEHIINX
MPUPOJHBIX OOBEKTOB.
[TpoBouTs 06pabOTKY

YcneumHoe u
cHCTeMaTH4YecKoe

I'paMOTHO OOBSICHATH
MPOLIECCHI,
MIPOUCXO/ISIIIINE B JKUBBIX
OpranmsMax, ¢
XUMHUYECKON TOUKH
3pEHUS.
IloaroToBUTH M MPOBECTU
XUMHYECKUN
SKCIEPUMEHT IO
HM3YUYECHUIO CBOMCTB U
UICHTHDUKAITAH
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JUTEpaTypHBIMU TAHHBIMH;
HPOAYKINH )KUBOTHOBOJICTBA.
Hcronb30BaTh TEOPETUUESCKHE
3HAHUS U TPAKTUYCCKHE
HaBBIKH, OJIy4YEHHBIC ITPU
U3YYCHUH JAUCLUIUINHEI
«HEOpraHUYecKas 1
AQHAIUTHYICCKAs] XUMUSD»,
JUISL pETeHUsI
COOTBETCTBYOILIHX
npodeccroHaNBHBIX 33124 B
00JIacTH BETEpUHAPHHU.

(OIIK -4/ OIIK - 4.1.)

JHUTEpaTypHBIMU TAHHBIMH;
HPOIYKINH >KHBOTHOBO/ICTBA.
Hcnonb30BaTh TEOPETUUECKUE
3HAHUS U TIPAKTUYCCKHE
HAaBBIKH, TTIOJTy4eHHBIE IPU
W3yYEeHUH AUCIUTUTIHBI
«HEOpraHUYecKas 1
AQHAIUTHYICCKAsT XUMUSD»,

JUISL peIICHUSI
COOTBETCTBYOLIHX
npodeccroHaIBHBIX 3a/1a4 B
o0JyacTu BeTepruHapun/
OrcyTcTBHE YMeEHMIt

Pe3yNbTaTOB SKCIIEPUMEHTA
1 OIICHHUBATh UX B
CpPaBHEHUU C
JTUTEPATYPHBIMU TaHHBIMU;
MPOAYKIIMK
JKMBOTHOBOJICTBA.
Hcnonws3oBaThb
TEOPETUYCCKUE 3HAHUS U
MPAKTHYECKUE HABBIKH,
MOJTyYeHHbBIE TIPU U3yUCHUH
JUCLIUILUTUHEI
«HEOpraHUYeCKas u
AHAINTHYECKAs XUMHUS»,
JUTSI pEIICHUS
COOTBETCTBYIOIIUX
npohecCHOHATIBHBIX 33124
B 00J1aCcTH BETepUHAPUHT

PEe3yIbTAaTOB SKCIEPUMEHTA U
OIIEHWBATh X B CPAaBHEHUH C
JUTEPATYPHBIMU JTAHHBIMH;
MPOIYKIIMH KUBOTHOBOJICTBA.
Hcnonb30BaTh TEOPETUUECKHUE
3HAHUS U PAKTUIECKHE
HAaBBIKH, IMOJIYYCHHBIC MTPH
W3YYCHUU JTUCIUTUIAHBI
«HEOpTaHWYEeCKas u
AHAIMTUYECKAS XUMHUS»,

JUTSL PEIIEHUS
COOTBETCTBYIOIINX
poheCCHOHAIBHBIX 33/1a4 B
o0JacTu BETepUHAPUU

BKHEHIIIUX TIPUPOTHBIX
0OBEKTOB.

[IpoBoauth 00pPabOTKY
pe3ynbTaToB
JKCIIEPUMEHTA U
OIICHHUBATh X B
CpPaBHEHUU C
JUTEPATYPHBIMH
JAHHBIMU; TIPOTYKIUH
JKHBOTHOBOJICTBA.
Hcnonp3oBaTh
TEOPETUYECKHE 3HAHUS U
MPAKTHYECKUE HABBIKH,
MOJTy4YeHHbIC TIPU
W3YYECHUHU TUCIUTUIAHBI
«HEOpraHUYeCKas U
aHaJUTHYECKasT XUMMSD),
JUTS pEIICHUS
COOTBETCTBYIOIIUX
poheCCUOHANTBHBIX
3a7a4 B 0011aCTH
BETECPUHAPHHU

III sran
Baagerns HaBLIKaMu Brianets
JIOTUKON XUMHYECKOTO
MBIIJICHHUS; METOTUKAMHU
ornpeneneHus GU3NKO-
XUMHYECKUX KOHCTAHT
BEIIECTB, XUMHYECKOTO
COCTaBa, aHaJIHM3a MPOYKTOB
YKUBOTHOBO/ICTBA; BJIAJICTh
3HAHUSAMH 00 OCHOBHBIX
XUMHYECKUX 3aKOHAX U UX
WCTIOJIb30BAaHUH B
BETEpPUHAPUH, BIIA/IETh
HaBbIKaMH paboTHI Ha
mabopaTopHOM 000pYAOBAHUH
Hcnonp3oBaTh HEOOXOIUMBIC
puOOPEI 1 1abopaTopHOE
obopyIoBaHNE IpU

dparmeHTapHoe
NpuMeHeHue

HABBIKOB BianeTsb JIOrHKoHn
XUMHYECKOTO MBIIIJICHHS,
METOAMKAMU OTPECICHUS
(PM3UKO-XUMUYIECKUX
KOHCTaHT BEIIECTB,
XUMHYECKOT0 COCTaBa,
aHaJlM3a MPOAYKTOB
JKHBOTHOBO/ICTBA; BJIAJIETh
3HAHUSAMH 00 OCHOBHBIX
XUMHYECKUX 3aKOHAX U UX
WCTIOJTb30BAaHUH B
BETEpUHAPHUH; BIAICTH
HaBbIKaMH paboTHI Ha
m1abopaTopHOM 000PYAOBAHUH
Hcnons3oBaTh HEOOXOIUMBIE
IpUOOPEI U 1abOPaTOPHOE

B nesom ycnemHoe, HO He
cucremMaTuyeckoe Branets
JIOTHKOH XUMHUYECKOTO
MBIIICHUS; METOIUKAMU
omnpeneneHust GU3nKo-
XUMHAYECKUX KOHCTAaHT
BEILIECTB, XMMUYECKOTO
cOCTaBa, aHaJn3a
IPOIYKTOB
JKUBOTHOBO/ICTBA; BIIAJICTh
3HAHUSAMHU 00 OCHOBHBIX
XUMUYECKHX 3aKOHAX U UX
UCIIOJIb30BaHUHU B
BETCPUHAPHH; BIIAJICTh
HaBBIKaMU pabOThI HA
nabopaTopHOM
0bopymoBaHUU
Hcnonb3oBaTh

B nesnom ycnemmnoe, HO
COIPOBOKIAIOLIEECs
OTIeJIbHBIMU OIINOKAMU
Bitagers noruxoit
XUMHYECKOTO MBIIIIICHHS,
METOJTUKAMH OIPEICIICHUS
(hHM3UKO-XUMHUYIECKHUX
KOHCTAHT BEIIECTB,
XUMHYECKOTO COCTaBa,
aHaJm3a MpoJyKTOB
YKBOTHOBO/ICTBA; BIIJICTh
3HAHUSAMHU 00 OCHOBHBIX
XMMHYECKUX 3aKOHAX U UX
WCTIOJIb30BaHHUU B
BETEPHHAPHH; BJIAJICTh
HaBBIKaMH pabOTHI Ha
mabopaTopHOM 000pYAOBAHUH
Hcrnonp30BaTh HEOOXOIUMBIE

Ycneuwnoe u

CHCTEMATHYECKOe
Braners norukoit
XUMHYECKOTO MBIIIIJICHIS;
METOTUKaMHU
omnpeneneHus GU3nKo-
XUMHYECKUX KOHCTAaHT
BEIIECTB, XHMUYECKOTO
cocTaBa, aHaIn3a
MIPOAYKTOB
JKUBOTHOBO/ICTBA,;
BJIQ/ICTh 3HAHUSIMH 00
OCHOBHBIX XUMUYECKHIX
3aKOHAX M UX
UCIIOJIb30BaHKUH B
BETEPHHAPHH, BIIAJIETh
HaBBIKaMU pabOThI HA
71a00paTOPHOM
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MPOBEACHUHN XUMUYECKUX
HCCIICJOBAHUM.
Hcnonb3oBaTh TEOpETUUECKUE
3HAHUS U MPAKTUYECKUE
HaBBIKH, ITOJTyICHHBIC TTPH
M3YYEHUH TUCIUTILTAHEI
«HEeopraHuyeckas u
aHAJATHYECKAsT XUMHUSD», JJIA
peIHeHI/ISI COOTBCTCTBYIOHH/IX
poecCHOHABHBIX 33124 B
00J1acTy BETEepUHAPUH.

(OIIK -4/ OIIK - 4.1.)

o0opyToBaHUE MIPU
MPOBEICHIH XUMUYECKUX
HCCICAOBAHUM.
Hcronb30BaTh TEOPETUUESCKHE
3HAHUS U TIPAKTHUYECKHE
HaBBIKH, TOJTyYSHHBIC MTPU
W3yYCHHUN TUCIUITIHHBI
«HEOpTraHUuecKas U
AHATTMTHYECKAsT XUMHUSD», TS
pELICHUs COOTBETCTBYIOIMX
MpodeCCHOHANBHBIX 3a/1a4 B
00JIacTH BETEPHUHAPHHU.
/OTCYyTCTBHE HABBIKOB

HE00XOIUMEBIE TPHOOPHI U
nmabopaTopHOE
o0opyoBaHUE MPU
MPOBEJICHUH XUMHUYECKUX
HCCJIEI0BaHUN.
Hcnons3oBath
TEOpPETUYECKUE 3HAHUS U
MPAKTHYECKUE HABBIKH,
MOJTyYEHHbBIE TIPH U3yUCHHU
JUCITUTLTAHBI
«HEOpraHWYEeCKas U
AHAJIMTUYCCKAasA XUMUA,
JUTSL PETIeHUS
COOTBETCTBYIOLINX
npohecCHOHAIBHBIX 3324
B 00JacTH BETEpHUHAPUU.

nprOOpHI U TabOpaTOpHOE
obopymoBaHHUE TIpH
MPOBEICHIH XUMHUYECKUX
HCCICAOBAHUM.
Hcnonb30BaTh TEOPETUUECKHUE
3HAHUS U PAKTUIECKHE
HAaBBIKH, IMOJIYYCHHBIC MTPH
W3YYCHUU JTUCIUTUIAHBI
«HEOpTaHWYEeCKas u
AHAIMTUYCCKAS XUMHUSD», JUIS
peleHHs COOTBETCTBYIOLINX
mpo(heCCHOHAIBHBIX 33/1a4 B
00JIacTH BETEpUHAPHHU.

0o0opyIOBaHUHN
Hcnonws3oBaTh
HEOOXOIUMBIC TPUOOPHI U
nabopatopHoe
00opymoBaHUE IPH
MPOBEJCHUH XMMHUYCCKUX
HCCIICIOBAaHUI.
Hcnonws3oBaThb
TEOPETUUECKHE 3HAHUS U
MPaKTUYCCKUE HABBIKH,
MOJYYCHHBIE TIPH
M3YYCHUHU TUCHUIUIAHBI
«HEOpraHUYeCKas U
aHaJUTHYECKAsT XUMMUSD),
JUTSI pEIICHUS
COOTBCTCTByIOIHI/IX
poheCCUOHANTBHBIX
3a1a4 B 00J1acTH
BETECPHHAPHH.
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Pa3znen 2. OHEHOYHBIE CPEJACTBA
Baok A

OIIEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPOJISI 3SHAHUI
OBYYAIOIIUXCA

@oHa TECTOBBLIX 3aJaHUH MO JUCHMILJINHE

TEMA 1.1.

1. UeMy paBHO uHCIIO HEHTPOHOB B aToMme > 15 P?

a) 31 0) 16

B) 15 r) 46

2. Kakoe KkBaHTOBOE UMCJIO XapaKTEePU3yeT HAIlpaBICHUE SJIEKTPOHHOTO 00J1aka B MPOCTPAHCTBE?
a)n 0)1

B) mj F) ms

3. ATOMBI, KaKOTO 3JIEMEHTA UMEIOT DIIEKTPOHHYIO KOH(PUTYPAIUIO BHELIHETO c10s: 4s°4p°?

a) 35Br 0) 7N

B) 33AS r) 23V

4. Uemy paBHO MaccoBO€ YKCIIO a30Ta 7N, KOTOPBIA COAEPKUT § HEUTPOHOB?
a) 14 0) 15

B) 16 r) 17

5. Kakue 3HaueHUsS TPUHHUMAET OPOUTAILHOE KBAHTOBOE YHCIO MJII BTOPOTO IHEPreTHUECKOTO
YpPOBHSI?

a)0,1,2 0)—2,—-1,0,+1,+2

B) 0,1 r) 1

6. ATOMBI, KAKOTO dJIEMEHTA HMEIOT 3IeKTPOHHYIO KOH(PUTYpAIHIO BHENIHETO CIost:. ..3s*3p*?
a) ¢C 0) 1451

B) 165 r) 24Cr

7. Kakyto o6mryro ¢popMyiry uMeeT ocCHOBaHHUE?

a) Me(OH)y 6) Hz(Ac)

B) OmOn r) Mex (Ac)y

8. Kaxkoit u3 okcumoB siBnsieTcss aMpoTepHbIM?

a) ZnO 6) Si02

B) SiO r) NaxO

9. Kakoe 3 0OCHOBaHUH SABJISIETCS IBYXKUCIOTHBIM?
a) KOH 6) Bi(OH)3

B) NH;sOH r) Sn (OH):

10. Kakast u3 KACIIOT ABJISIETCS IBYXOCHOBHOMW?
a) HNO» 6) HB>
B) H2CO3 r) H;BO;
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11. Kakas u3 coseil SBiIseTcsI KUCIOU COJIBIO?
a) [Fe(OH)2]2CO3  6) Fe (HCO3)3
B) Fe OH CO; r) Fex (CO3)3

12. KakoBa BaJIeHTHOCTh KUCIOTOOOPA3YIOIIETO JIEMEHTa B MoJieKyJie XJaopHoU KucIoThl HCI O4?
a) Il 0) III

B) IV r) VII

13. Kakoil u3 KUCJIOT COOTBETCTBYET Ha3BaHUE «CEPHUCTAS KUCIOTa»?
a) HoS 0) H2S:0s

B) H2SO3 r) HoSO4

14. Kakoii coii COOTBETCTBYET Ha3BaHUE «kapOoHat BucmyTa [11»?

a) BIOHCO3 6) Bix (COs)s

B) Bi (HCO3)3 r) [Bi (OH2)] COs

15. Kakoii conmu coOTBETCTBYeT Ha3BaHue THApocybdar Bucmyta I1I»
a) Bi (HSO4)3 0) Bi(HSO3);

B) Bi (OH) SO4 r) [Bi (OH2)]2 SO4

16. Kakoii coimi COOTBETCTBYET Ha3BAaHUE <«JIUTUIPOKCOCYIbMOUT ATFOMUHUS?
a) [AL(OH)2]2 SO4 6) ALOHSO;

B) [AL(OH)2]2S03 r) ALOHSOq4

17. Kakue u3 cienyronmx BEIIeCTB SIBISIOTCA KPUCTATUIOTHIpAaTaMu ?

a) K2S0; 5) SH(NOs),

B) RbOH F) Bas - 6H20

18. Kakue u3 cienyronmx BEIIECTB paCTBOPSIIOTCS B BoJiE?

a) AgBr 0) Cu(OH)>

B) Zn(NO3), r) HgS

19. C xakuMu U3 CIEAYIONMIUX BEIIECTB MOXKET pearupoBath okcui cepol (VI)?
a) NaClI 6) Na2O

B) HNO;3 r) HCI

20. C KakiMU U3 CJIEAYIONIMX BEUIECTB MOKET B3aUMOJICHCTBOBATh OKCHU/I IIMHKA?
a) H,O 0) KOH

B) K>SOq4 r) Al2(SO4)3

21. Ilpu B3auMOJENCTBUY, KaKUX JBYX BEILIECTB, TPOUCXOIUT PEAKIUS HEUTpaTu3auu?
a) NaCI+AgNO; 6) BaCLb+H20

B) NaOH+HNO:; r) BaCl+H2SO4

22. C KaKuMH METaJUITaMUA MOXET B3aUMO/JICHCTBOBATh pacTBOp xjopuaa meau (11)?

a) Zn 0) Hg

B) Pt r) Ag

23. Kakas kucnora obpasyercs mpu B3aumoaecTBuu okcuzaa ¢pocdopa (V) ¢ Bomoi?
a) HPO; 0) HoSO4
B) H3POq4 r) H3POs
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24. Kakoit Ta3 BeIICTSACTCS NMPU B3aUMOICUCTBUHU pa30aBICHHON CEPHOIN KUCITIOTHI C KeJIe30M?
a) HoS 0) H>
B) SO r) SO3

25. C KakuMH U3 CISAYIOMNX BEIIECTB MOXKET pearupoBarh okcup azora (V)?
a) CaCly 0) H.O
B) H2SO4 r) HCI

26. C KakMMU U3 CJIEAYIONIMX BEUIECTB MOKET B3aUMOJECHCTBOBATh OKCUJ] HATPUA?
a) H,O 0) BaO

B) NaOH r) BaSO4

27. C KakKuMHU MeTaJJIaMHd MOXET B3aMMOJICHCTBOBATh pacTBOp HUTparta cBuHIa (11)?
a) Hg 0) Cu

B) Au r) Al

TEMA 1.2.

1. KoBaneHTHasl CBSI3b OCYIIECTBIISAETCS 3a CUET:

a) SJIEKTPOHHBIX 00JIAKOB

0) BaJICHTHBIX AJIEKTPOHOB

B) IByX OOIIMX AJICKTPOHOB, UJIH DJICKTPOHHOM Mapbl
T') BJIEKTPOCTATUYECKUX CUJ MIPUTKEHUS

2. Kpucrannuueckue BeIecTBa, CoAepKaIIie MOJIEKYJIbI BO/IbI, HA3bIBAIOT:
a) KpUCTAJIOTUIpaTaMu 0) rugparamMu
B) TUIPUPOBAHHBIMU I') COJIbBaTaMu

3. KakoBa cpezia BOZHOIO pacTBOpa XJIOpuaa HaTpus?
a) HeUTpaapHas 0) coneHas
B) KHCJIas T) IIeJ0YHas

4. KakoBa cpeia BOAHOIO pacTBOpa CUJIMKAaTa HaTpusi?
a) Kucias 0) coneHas
B) HEUTpasibHAas T) IIeJ0YHas

5. ®U3nYECKU CMBICII OPSAIKOBOTO HOMEPA XUMHYECKOIO 3JIEMEHTA B TOM, YTO OH OIPEIIEIISACT:
a) TMOJIO’KEHHE JIEMEHTA B TIEPUOIMYECKON CUCTEME

0) 4KCII0 MPOTOHOB B sI/Ipe aTOMa

B) YKCJIO DHEPTETUUYECKUX YPOBHEH

I') YUCJIO HEUTPOHOB B aTOME

6. @u3nyecKuil CMBICI HOMEpPA IEPUOAA B IEPUOJUUECKON CUCTEME COCTOUT B TOM, UTO:
a) OH oIpeeNsieT CX0AHble (U3NKO-XUMHUECKUE CBOMCTBA JIEMEHTOB IaHHOTO IIepuoJia
0) MeTalTH4YecKre CBOMCTBA CJIeBa HApPaBo ocaabeBaoT

B) UHMCJIO IEKTPOHHBIX YPOBHEH B aTOMaxX paBHO HOMEPY MepHoaa

I') CBOICTBA 3JIEMEHTOB IEPUOANYECKH TOBTOPSIOTCS

7. AMboTepHBIME CBOHCTBAMU HE 00JIaaeT:
a) ZnO 0) Zn(OH)»
B) AlLO3 r) Cu20

8. Y XUMHYECKHX 3JIEMEHTOB TJIaBHBIX noArpymili € yBCJIM4YCHUEM aTOMHOTO HOMEpA YCUIINBAIOTCA:
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a) METAILTHYECKUE CBOWCTBA 0) HEeMETATTNYECKHE CBOMCTBA
B) XMMUYECKasi aKTUBHOCTh ') paCTBOPUMOCTH B BOJIE

9.V XuMnyeckux 371€MEHTOB B IIPEJENax MeprUo/ia CIEBA HAIIPaBO yCUIINBAIOTCS:
a) METAUTMYECKUN OJIecK 0) PIEKTPONPOBOTHOCTH
B) OKHUCIUTEIbHBIE CBOMCTBA I') OTHOCUTENbHAs IIOTHOCTh

10. Y XuMUYECKHX DJIEMEHTOB IJIaBHBIX MOATPYII OJUHAKOBHI:
a) CTPOCHHE BHEIITHETO YHEPTETUICCKOTO YPOBHS

0) BaJICHTHOCTb

B) XMMHUYECKHE CBOWCTBA

T') CTETICHh OKHCIICHUS] B OKCHJIaX

TEMA 1.3.

1. ITo xakoii popmyIie MOKHO pacCUUTaTh MACCOBYIO JIOJIIO PACTBOPEHHOTO BellecTBa?

n
2=V o 7

_ m(6—6a)
g) M6 —ea)=m(p—pa)—m(H,0) ry  m(p-pa)

2. CKOJbKO IpaMMOB pacTBOPEHHOIO BellecTBa coAepkuTcs B S0r pactBopa ¢ MaccoBOH JoJiei
@% (8 —Ba) = 10%?

a) 10r 6) 20r

B) 5t r) 40r

3. CKOJIBKO MOJIEH PaCTBOPEHHOI'O BEIIECTBA COECPKUTCS B 1)1 1eIIMMOISIpHOTO pacTtBopa’?
a) 0,2mo7b 0) Imonb

B) 0,1Mo0m1B r) 0,01Mo0m1B

4. Kakve W3 CIEAYIONMX ODJIEKTPOIMTOB IpPU JUCCOLManuu obpasyrommx uonsl H' u OH-

OJTHOBPEMEHHO?

a) Ca(OH): 06) KOH

B) H3POq4 r) AI(OH)3

5. Kakue 31eKTpOoauThl SBISIOTCA CHIIbHBIMU?

a) HI 6) KOH

B) H»S r) H3PO4

6. Kakum u3 ciieyromux 3J€MEHTOB MOTYT COOTBETCTBOBATh MOHBI C 3apsoM — 27
a) Ca 6) O

B) Fe r) Sn

7. CkonbKO HOHOB 00Opa3zyeTcs npu auccoruannu Monekyibl (NHa)2SO4?
a)2 0) 9

B) 3 r)4

8. Kakas W3 Cleqyronux peakiuii BeIpaKaeTcs COKpPAlIeHHBIM MOHHBIM ypaBHeHueM H' + OH™ =
H>O?

HCI + Cu(OH), —>
a) < CuOHCI+H20 6) HBr+KOH = KBr+H>O
2HNO, + Fe(OH), :>Fe(NO3)2 +2H,0 H,SO, + RbOH(—_)RbHSO3 +H,0

B) r)



14

9. Kakue 31€KTpOoiUTHl B MOHHOM YPaBHEHUH CIENYIOLIEH peaklMM 3alUCBhIBAIOTCS B BHUJIE MOHOB:
CaCO, +2HI = Cal, +CO, T +H,0?

a) CaCOs 0) HI

B) Cal> r) CO2

10. Kakue BelecTBa 06pa3yroT IpK AUCCOIUALMHE HOHBI Mn*?

a) KMnOg4 6) MnCl,

B) Na;MnOg4 r) MnO;

11. Kakue 3mekTpoiauTsl 00pa3yroT Ipu AUCCOUUAIMH XJIopuaA-HoHBI CI™?
a) KCIO3 6) HCI

B) Ca(CIO)2 r) HCIO

12. KakuM 13 caeayronmx 3IEMEHTOB MOT'YT COOTBETCTBOBATh HOHBI C 3apsiioM +17
a)H 0) Sr

B) Ca r) Fe

13. CxonpKo HOHOB 00pazyeTcs npu Auccounanuu Ayx monekyn FeClz?
a)4 0) 10

B) 8 r)5

14. Kakas U3 cienyromux peakinii OTHOCUTCS K peakIusM HOHHOro oOMeHa?

: H,0+CI, —HCI + HCIO
a <«

B)

6) CaO + H,0 = Ca(OH),

Ba(NO,), + Na,SO, = BaSO, 4 +2NaNO, D 2H,+0,>2H,0

15. Kakue BemiecTBa B MOHHOM YpPaBHEHUH CIIEIYIOLIEH pEeaKkIMM 3allMCBhIBAIOTCS B BHUJIE MOJEKYJI:
H,S + Pb(NO,), = PbS ¥ +2HNO, ?

a) HoS 0) Pb(NO3)2
B) PbS r) HNO3

16. Kakue u3 cieayromnmx 3J1eKTPOJIUTOB MIPH TUCCOIUAIIMHA 00Pa3yIOT THAPOKCHTHBIC HOHBI?
a)H2S04 0) AI(OH).CI
B) Ca(HCO3) r) Sn(OH),

17. Kakosa cpena pactopa, ecmi [OH™] = 107! mons/n?
a) Kucmias 0) menoyuHas
B) HEHTpaIbHAs

18. Uemy paBHO MOHHOE TIpou3BeeHne Bojpl (t = 25°C)?
a)10712 6) 10710
B) 10714 r) 107

19. KakoBa cpena pactBopa, eciu pH < 7?
a)HeNTpanbHas 0) kucnas B) HIETOYHAsS

20. Yemy pasen pH pactBopa, ecu [H]=10 mosn/n?
a)8 0) 12
B) 5 r)9

21. PacTBOpBI, KAKMX IEKTPOJINTOB XapaKTEpU3yroTcs 3HaueHussmMu pH > 77
a) AI(NO3)3 0) CaS
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B) Na,COs r) BaCl,

22. B pacTBOpax, Kakux COJICH METUIIOPaHX K UMEET >KEJIThIA 1IBET?
a) NaxS 0) LiCI

B) HCI r) H3POg4

23. Ilpu xakux 3HadeHus1x pH penondranens okpammpaeTcss B MaJTUHOBBIHN 1IBET?
a) 12 0) 4

B) 7 r) 14

24. Kakyo okpacky mpuoOpeTaeT JIakMyC B HEUTpalibHOM cpene?
a) MaJINHOBYIO 0) CHHIOIO

B) KpPacHYIO r) uoseToByto

25. PacTBOpBI, KaKUX COJIEH XapaKTepu3yroTcs 3HaueHusiMmu pH > 77

a) NaBr 6) AgNO;

B) FeCl3 r) CuSO4

26. PactBop cynbdara aMMOHHS B BOJIC, OKPACUTCS JJAKMYCOM B:
a) CHHUI 1IBET 0) KpacHBI 1IBET

B) (DMOJICTOBBIN IIBET T') OCTaHEeTCsI OECIIBETHBIM

27. Kakue 13 nmepeunciaeHHbIX cucTeM 00aaatoT 0yGpepHbIMA CBOWCTBAMHU?
a) aleTaT HaTpHs + yKCyCHasi KUCI0Ta0) XJIOPHL HATPHS + COJITHAsI KHCIIOTa
B) a30THAasI KKCIIOTa + HUTPAT aMMOHHSI

TEMA 14.

1. ITppumMepoM OKHUCIUTEIBHO-BOCCTAHOBUTEILHON PEAKIINU SBJISICTCS:

a) pa3JjoXKEHUE U3BECTHIKA 0) paznoxeHue a30THOM KUCIOTHI

B) HEUTpaNIHM3alys a30THON KUCIIOTHI T') B3aUMOJICHCTBHE N3BECTHSKA C a30THOM KUCIOTOM

2. B xommnexkcaom coenuHennu [Ag(NH3)2]Cl kommnekcoobpa3oBaTeneM sBIsIeTCS
a) Ag'0) Cl'B) NH3

3.B pactBope xommiekcHoro coeauHeHus K3[Fe(CN)g] MokHO OOHapyX HUTh B 3HAYHTEIHHBIX
KOJIMYECTBAX:

a) K'6) Fe’*"B) CN-

4. KoopAMHAIMOHHOE YUCIIO — 3TO:

a) KOJIMYCCTBO BAKAHTHBIX Op6HTaﬂeﬁ, PACIIOJIOKCHHBIX Ha BHCIIHCM JJICKTPOHHOM  CJIOC
KOMILIEKCOOOpa3oBaTes

06) oOmee  4YMCIO  JOBYXDJIEKTPOHHBIX  CBsi3ed,  KOTOpble  JIMTaHIbl  O0pa3yloT ¢
KOMILIEKCOOOpa3oBaTeIeM

B) YHCJIO JIUTAHJIOB BO BHYTPEHHEH cepe KoMIuieKca

I') IPOU3BEICHNE YHCIIa JINTaH/I0B, CBSI3aHHBIX C KOMILIEKCOOOpa3oBaTesieM, Ha UX IEHTAHTHOCTh

5. KoopIuHaIMoHHOE YUCIIO B KOMIUIEKCHBIX COCTMHEHUSX

a) MOXKET IPUHUMATH JTF000€ IEIOUHCIICHHOE 3HAYCHHE

0) BapbupyeT B nipenenax ot 1 1o 12

B) HE MOXKET OBITh OOJIBIIIEC YMCIIA JINTAHAO0B BO BHYTPEHHEH cepe
') MOXET OBITh OOJIbIIIE YKCIIA TUTAHI0B BO BHYTpeHHEH chepe
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6. Bo BHemIHEH chepe KOMIUIEKCHOTO COSTMHEHHSI MOTYT MPUCYTCTBOBATH:
a) HEUTpaJIbHbIE MOJIEKYJIbI 0) TOJOXKUTENBHO 3apsSKEHHBIC HOHBI,
B) OTPHUIATENBHO 3apsyKEHHbIE HOHbI T') TOJIBKO MOJIOKUTEIBHO 3apSKEHHBIE HOHBI.

7. IIpn 0O6pazoBaHUM KOOPAMHAITMOHHOM CBSI3M KOMIUIEKCOOOPAa30BaTEh BBICTYIIAET B POJIU:
a) IOHOPA AIEKTPOHHOMU MaphI 0) akienTopa JIEKTPOHHOHN MaphI
B) HOCUTEJISI OTPULIATEIBHOTO 3apsiaa ') MICTOYHUKA HECIIAPEHHBIX 3JIEKTPOHOB.

8. IIpu oOpa3zoBaHNK KOOPAMHAITMOHHON CBSI3U JIMTAH]1a BHICTYTACT B POJIH:
a) IOHOPA AIEKTPOHHOM MaphI 0) akienTopa JIEKTPOHHOHN MaphI
B) HOCUTEJISI OTPULIATEIBHOTO 3apsiaa ') MICTOYHUKA HECIIAPEHHBIX AJIEKTPOHOB.

9. B ponu xommuiekcooOpa3oBarTesisi MOTYT BBICTYTIATh:
a) arom H 0 )uon H™
B) aTom Fe r) non Fe?"

10. Peakiiuu, B KOTOPBIX U3MEHSIOTCS CTETIEHU OKUCIICHUS, Ha3bIBAIOTCS:
a) COeIMHEHUs 0) paznoxeHus
B) OKHUCITUTEIHLHO-BOCCTAHOBUTEIILHBIE T') OKHCIICHHS

11. IlpucoenrHeHrEe IEKTPOHOB COMPOBOKIACTCS:
a) IIOHUXCHUEM CTCIICHU OKUCIICHUA 3JICMCHTA 6) IIOBBIIIICHUEM CTCIICHU OKUCIICHUA 3JICMCHTA
B) HE U3MEHSETCS CTENIEHb OKUCIICHUS DJIEMEHTA

12. Yacrtu1a, IOBKIIIAIONIAs CBOIO CTEIICHL OKHUCIICHMS, Ha3bIBACTCS
a) OKUCIHUTENh 0) BOCCTAHOBUTENh B) KHCIOPO.I

13. [louemy aTOMBI METAIIJIOB SIBJISIFOTCSI BOCCTAHOBUTEISIMU ?
a) TOJIBKO OTAAIOT DJIEKTPOHBI 0) TOJBKO MPUHUMAIOT JIEKTPOHBI
B) MOTYT OT/IaBaTh U IPUCOCIUHSATH HIEKTPOHBI

14. Otnava 371€KTPOHOB COIIPOBOXKIAETCSL:
a) TMOBBIIIICHUEM CTEIIEHN OKUCIICHUS 0) HE M3MEHSETCS CTETICHh OKUCIICHUS
B) MOHMKACTCS CTCTIICHb OKUCICHUS

TEMA 2.1., 2.2.

1. Uem oTnuyaroTcs aTOMbI U30TOIOB OJHOTO dJIeMeHTa?

a) YUCJIOM MPOTOHOB 0) YHCIIOM HEUTPOHOB
B) YHUCJIOM JIEKTPOHOB T') 3aps0M sapa

2. MHorue XUMHUYECKHE D3JIEMEHTBHl 00pa3ylOT HECKOJIBKO TMPOCTHIX BEHIECTB, O0JIATAIONINX
Pa3IMYHBIMU CBOMCTBAMHU. DTO SIBIICHHE HA3bIBAIOT:

a) TOTMMOPPHU3MOM 0) romooruei

B) MHOTOMEPHOCTBIO T') aJUIOTPOTHEH

3. B ocHOBe coBpeMeHHOHN KBATM(PUKAIIMH XUMUUECKUX JIEMEHTOB JICIKHUT:
a) BAJICHTHOCTD 0) aToMHas Macca
B) BEJIMUMHA 3apsijia aep aTOMOB T') YUCJIO MPOTOHOB B sIpe aToMa

4. @TOp — ATO CaMBIii:
a) aKTUBHBIA HEMETaJLI 0) IPOYHBIN IIEMEHT
B) CHJIbHBIIl BOCCTAHOBUTEIH T') QJIEKTPOOTPHUIATEIBHBINA AIIEMEHT
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5. Hucno u30TONOB BOIOPOIa U3BECTHBIX HAYKE PABHO:
a)s 0) 2
B) 4 r)3

6. MeTrainueckue CBOMCTBa XMMUYECKHUX 3JIEMEHTOB C TOYKH 3pEHUS] XUMHU 00YCIIOBJICHBI:
a) CITOCOOHOCTHIO aTOMa OTAABATh AJICKTPOHBI

0) CITOCOOHOCTBIO pearupoBaTh C HEMETALTIAMHU

B) BEJIMUMHOM 3JIEKTPOOTPULIATEIILHOCTH

') CTPOCHUEM KPUCTAIUTMYECKON PEIIeTKA

7. I1Ipn B3auMOICHCTBUY JIUTHS C BOJIOK 00pa3zyeTcsi BOJOPOI U
a) TUAPOKCHU]T 0) okcHI
B) TIEPOKCH]T T') TUIPU

8. [Ipu OOBIYHBIX YCITOBUSAX C BOJIOH HE B3aUMOJICUCTBYET
a) IMTUN 0) cTpoHIuit
B) QJTIOMUHUI T) Kaaui

9. Cpenu 31e€MEHTOB-METAIIOB MEHBIIIE BCETO:
a) S-2JIEMEHTOB 0) p-37IEMEHTOB

B) d-371eMEHTOB r) f-3memeHToB

10. K menoydpIM MeTaiIaM OTHOCSITCS

a) HaTpUM U MarHuu 0) nutuil u HaTpUi
B) QJTIOMUHHMU U TUTUN T') MarHUMA U aTIOMHHHUI
TEMA 3.1.

1. K aHanuTHUeCKUM peaKkusaM, IPOBOJUMBIM «MOKPBIMY» ITyTEM HENb3s1 OTHECTH PEAKIIMIO:
a) OCaXJeHUI0) OKpaIIMBaHUs TUTAMEHUB) U3MEHEHHSI OKPACKU WHIUKATOpa

2. B xauecTBEHHOM aHaJIN3€ NPEUMYIIECTBEHHO POBOISAT PEAKIIUU
a) C paCTBOPAMH JIEKTPOJIUTOBO) C HEAIIEKTPOIUTAMHUB) aNapaTHBIM METOI0M

3. BeinapuBaHue pacTBOPOB IIPOBOJAT C LENbIO
a) TMOBBIIIIEHUS KOHIICHTPAIIUN PacTBOPa0) MOHMKEHHS KOHIISHTPAIMHN pacTBOpa
B) OTACJIICHUA KaTUOHOB OT aHHMOHOB

4. Oneparuro HeHTpruyrupoBaHus MPOBOJAT C LIENbIO
a) OTJEJICHHS 0Cajika OT PacTBOpad) OTJEICHUS KATHOHOB OT AaHMOHOB
B) pa3/ieNieHHsI KATHOHOB Ha aHAJIMTHYECKUE TPYIITBI

5. Ecnu ocaziok pactBopsieTcss MEIJIEHHO, TO HEOOXOAUMO
a) 100aBUTH N30BITOK PACTBOPUTENISIO) HATPETH OCAIOK HA BOJISTHON OaHE
B) IPOKAJIUTH OCAZ0K B My(eTbHON Neqn

6. AHanu3 cyxoii coyin He0OX0JMMO HAYMHATS C:
a) pacTBOpeHUs coynb) mog00pa pacCTBOPHUTEIIS B) HaArpeBaHUS

7. ConeprkaHue THAPOKapOOHATA KATBIUS B IPUPOTHBIX BOAAX 00YCIIABIMBACT )KECTKOCTH!
a) BpEMEHHYI00) TTOCTOSTHHYIOB) OOIIY IO

8. PacTBOp, KOHIIEHTpAIIHsI BEIIECTBA B KOTOPOM M3BECTHA C BBICOKON TOYHOCTHIO HA3BIBAIOT
a) CTaHJIapTHBIM 0) pabOYMMB) TUTPOBAHHBIM
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9. IlepmaHraHaTOMETPUYECKUM METOAOM OMPEACIISIIOT COACPKAHNUE
a) ATUJIOBOTO CIIUPTa B MpoaykTax nutanus0) meau (II) B pacTBOpax MHCKTUIMIOB
B) xene3a (II) B repOunmmax

10. KonopumeTprieckuii METO/ aHAIM3a MOKHO OTHECTH K METOJIaM
a) GoToOMeTpHUECKUMO) KOMITJIEKCHOMETPUUECKUMB) IPaBUMETPUUECKUM

11. XpomaTorpadpuueckuii METO/1 aHaIN3a ObLT IPEATIOKEH
a) M.C. IIgerom06) JI.A. YUyraeseimB) J1.B. [TucapxeBckum

12. KonruecTBEHHOE OMpEIeIeHHE XJIOPHUI0B B pacCTBOPE TUTPOBAHUEM PacTBOPOM HUTpaTa cepedpa
OTHOCHUTCSI:

a) K METO/IaM OKUCJIMTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS

0) K METOJIaM 0CaTUTEIBHOTO TUTPOBAHUS

B) K METOJIaM KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS

13. Konn4ecTBEHHOE ONpEIETIEHUE COJIEPAKAHUS PACTBOPEHHOTO KUCIOPO/1a B BOJAE OTHOCUTCS:
a) K MCTOJaM OKUCIIUTCIbHO-BOCCTAHOBUTCILHOI'O TUTPOBAHUA

0) K METOJIaM OCAJAUTEIIBHOTO TUTPOBAHUS

B) K MCTOZAaM KHUCJIOTHO-OCHOBHOI'O TUTPOBAHUA

14. Kakas 13 nepednciaeHHbIX ONepannuii IpOM3BOAUTCS NIPU TPAaBUMETPUUYECKOM aHaIU3e?
a) noOaBieHNe MHANKATOPaO) GUILTPOBAHUEB) TTOJIKUCIICHUE pacTBOpa

15. K gocTonHCTBaM rpaBUMETPUUECKOTO METO/1a AaHAJIN3a OTHOCST:
a) TOYHOCTHh MET0/1a0) OBICTPOTAa METO/IaB) IPOCTOTA METOIA

16. Peakiiust 0OMEHHOTO pa3NOKEHUs COJIU, MPOTEKAIOIIAs MO/ JIEHCTBUEM BOJIbI, HA3bIBACTCS
a) OKHCJICHHEO) THAPOJIN3B) HEUTpATU3aIIuU

17. Kakoil ”HOAUKATOp UCMOJIb3YETCA B METOAEC HEUTpaATU3aIUK:
a) JTJakMyc0) METUIOpaHkB) (heHoIpTaTICHH

18. Kakasi KOHILIEHTpalKs Ha3bIBACTCS IKBUBAJICHTHOU MOJISIPHOM:
a) HOpMaJIbHas0) MPOIEHTHASIB) MacCOBas

19. AHanuTHYECKHA CUTHAT —3TO:
a) BBITIAJICHHUE 0CaIKa0) MOSBICHUE XapaKTEPHOTO 3aMaxaB) 00pa30BaHUE OKPACKH

20. X¥MHYECKUH aHAIN3 BKIIIOYAECT:
a) Ka4eCTBEHHBIN aHAIM30) SJIEMEHTHBIN aHaIN3B) (YHKIIMOHAILHBIN aHAIN3

21. CiocoOsI BeIpaKeHHUST KOHIICHTPAIIMK TUTPOBAHHBIX PACTBOPOB:
a) MaccoBas J10J1s10) MOJISIpHAsi KOHIIGHTPAIIHsI SKBHBAJICHTA B) MPOIICHTHAS KOHIIEHTPAIUS

TEMA 3.3.
1. Bosee pacipocTpaHeHHBIM Ha3BaHHEM TUTPUMETPUUECKOTO METO/Ia aHAN3a CIUTACTCS:
a) o0beMHBI  0) BECOBOH B) rpaBUMETPUYECKHIA

2. K MeronaM peloKCMMETPUH HE OTHOCUTCS
a) nogoMeTpusi 0) aCKOPOMHOMETpHUS B) allUJOMETPHUS

3. Kakme U3 TmEpeuucieHHbIX TEPMHUHOB SBIAIOTCS  BEJIMYMHAMH, XapaKTEPU3YIOLIUMU
KOJIMYECTBEHHBIH COCTaB pacTBOpa:
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a) oObemMHast 70711 0) MOJISIpHAst KOHIIEHTPAIUsl B) MaccoBas JOJIs

4. Meton ananu3a, pabo4rM pacTBOPOM KOToporo siBisieTcss KMnO4
a) nogoMeTpusi 0) MepMaHTaHATOMETPUS B) KOJOPUMETPHS

5. TpeGoBaHus K peakUsIM B TATPUMETPHHU:
a) obparuMocTh 0) O0BIIast CKOPOCTh PEAKIIMH B) PACTBOPUMBINA MPOAYKT PEAKIIMU

6. [IpuzHakoM (GUKCUPOBAHMS KOHEYHOU TOYKH TUTPOBAHUS SIBIISICTCS:
a) U3MEHEHHE OKPACKH pacTBopa 0) BBINMAIEHUE OCA/IKa B) MOSBICHUE XapaKTEPHOTO 3amaxa

7. TutpuMeTpus - ... METOJ AHAJIU3A.
a) XUMHUYECKHI 0) pu3UKO-XUMHUYECKUIA
B) (hu3MUeCKUiA ') XUMUKO-(PU3NUIECKU

8. TurpoBanue — 310

a) KOHTPOJIMPYEeMOe J0OaBJIEHUE TUTPAHTA K aHAIM3UPYEMOI crcTeMe

0) noGaBieHNEe pacTBOPa aHAIM3UPYEMOTO BEIIECTBA K PaCTBOPY U3BECTHOIN KOHIIEHTPAIUU

B) IIPOM3BOJILHOE MPUJIMBAHHUE CTaHIAPTHOIO PacTBOPA B MPUCYTCTBHM MHIUKATOpA 10 U3MEHEHUS
OKPAaCKH

I) TOJIBKO IPOU3BOJIBHOE J00aBIEHHME CTAaHAAPTHOTO pPAacTBOpa B IPUCYTCTBHM HHIMKATOpa a0
U3MEHEHHUS OKpPacKu

9. Ha xpuBO# TUTPOBaHUS CHIIBHON KUCIIOTHI CUIIBHBIM OCHOBAaHUEM
a) TOYKa SKBUBAJICHTHOCTH COOTBETCTBYEeT pH =7

0) TOUKa SKBUBAJICHTHOCTU HE COBIIAJAET C TOUKOH HEUTPATLHOCTH
B) CKauOK TUTPOBAHUS HaxoaUTCs B nuama3oHe pH 4-6

I') TOYKa SKBUBAJICHTHOCTH CMEIICHA B IIEIOYHYIO 00JIaCTh

10. MonsipHas Macca 3KBUBaJeHTa BenlecTBa (X) — 3T0

a) macca 1 Mosb 3kBHUBasIeHTa BemecTBa (X) ©) macca 1 moib BemecTBa (X)
B) IPOU3BEJICHUE KOJMYECTBA BellecTBa (X) Ha €ro MOJISIPHYIO Maccy

') OTHOIIICHHE MacChl BemecTBa (X) K €ro KOJINYeCTBY

Tect Ha oeHKY C(POPMUPOBAHHOCTH KOMIIETEHIMH MO AUCHHUILUIHHE « XHMMUSD)

OIIK-1 Cniocoben pemiath TUIMOBBIE 3a1a4d MPO()ECCHOHATLHON ACATENHPHOCTH Ha OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX W ECTECTBEHHBIX HAyK C MpPUMEHEHHEM HH(OpMaIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

OIIK- 1.2 Hcnonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX AMCLUILIMH Ul PELIECHUS TUIIOBBIX
3aJa4 IpoQecCuoHaIbHOM 1A TENbHOCTH

1. HepacTBoprMoOe ocHOBaHUE 00pa3yeTcs B pe3yJbTaTe B3auMOJICHCTBUS
a) cynbdara HATPUS U THIPOKCUIa Oapust

0) xnopuna xenesa (II) u ruapokcuma HaTpus

B) ocdaTa aMMOHUS M THAPOKCHUIA KATTUS

T) cynbduIa Kalus U THAPOKCH 1A KATbITHS

2. dopMyIIa BBICIIEr0 OKCH/IA 2TEMEHTA, HNIEKTPOHHas Gopmyina kotoporo 1s? 2s? 2p® 3s? 3p* , umeer
BUI:

a) RO;

0) R20s;

B) RO»;

r) RO;s.
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3. Cucrema, B KOTOPOH MOBBIIIEHUE JIaBJICHUS HE BBI30BET CMEIIECHUSI PABHOBECHS:
a) 2NF3@) + 3Hzr) <> 6HF () + N2 (1);

6) Cin) + 2N2Ogr) <> CO2r) + 2N2 ()5

B) 3Fe203 () + Ha (r) > 2Fe304(r) + H20;

) 2ZnS) + 302 () <> 2ZnO¢) + 2502 (1.

4. PeareHToM 1715 0OHapy keHUs HOHOB Ba®" aBnsercs:
a) HoSOq; 0) HsS;
B) HCI; r) H3PO4 .

5. KakoBa mMomsipHast KOHIIEHTpaIus SKBUBajieHTOB (CakB, MoJb 9kB/M3 ) cepHoit kucimoTsl (H2S04)
B pacTBOpe ¢ MOJISIpHOM KoHIeHTpauuel 0,25 monb/aqm3 ?

6. OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIMU pCaknuusMunu Ha3bIBAKOTCs pcaKkuuu, KOTOPBIC
MPOTEKAIOT

7. HanumuTe BHIpa)KeHHE KOHCTAHTBI PABHOBECHS JUISl PEAKIIMU
4HClr) + O2r) = 2H20() + 2Clor

8. Onpenenure xapakrep cpenbl pactBopa ¢ pOH=3. OtBer noarsepaure pacuerom [H+ | u pH.

KpnTepnn U IIKAJbI OICHUBAHUA TECCTOB

Kputepuu orieHuBaHusI IPU TEKYILIEM KOHTPOJIE

MPOIICHT MPAaBHIIBHBIX 0TBETOB MeHee 40 (1o 5 6anbHOM CUCTEME KOHTPOJIS — OIEHKa
«HEYAOBJIETBOPUTEIBHOR);

MPOIICHT MPaBHIIbHBIX 0TBETOB 40 — 59 (1m0 5 GanbHOM cucTeMe KOHTPOJIS — OIICHKA
«YAOBIETBOPUTEIHHO»)

MIPOIICHT MPABMIIBHBIX 0TBETOB 60 — 79 (110 5 GaJIbHOM CHCTEME KOHTPOJISI — OIIEHKA «XOPOIII0Y)

MPOLIEHT NMpaBUIbHBIX 0TBETOB 80-100 (1m0 5 GasbHOM crcTeMe KOHTPOJISI — OLEHKA «OTIHYHOY)




Bonpocel 1j151 yCTHOr0 onpoca
TEMA 1.1.
1. Uto mpeacTaBisitoT cobort Xxumudeckue siieHusi? [IpuBeaure npuMepsl.
2.UeM XUMUYECKHE SBIICHUS OTIUYAOTCS OT PUINIECKUX?
3.KakoBbI MPU3HAKN XUMUYECKUX PEAKIIHI?
4.ChopMynupyiite 3aKOH COXPAHEHUS MACChI BEIIIECTB.
5.JlaiiTe onpenesieHNue MOHATHI «XUMUYECKAs PEaKIUs», KPEAreHT), «IIPOIAYKThI PEAKIIHI.
6.Kax coctaBuTh ypaBHEHNE XUMUYECKON peaKuu?
7.11o KaKuM TIpU3HAKAM KJIACCH(DHUITUPYIOT XUMUYECKUE PEAKITHH ?
8.JlaiiTe ompeneNeHrs MOHATHSAM «TEPMOXUMHUYECKOE ypaBHEHUE», «TETUIOBOW 3(PQEeKT peariumy,
«3K30TepMUYECKas peaklus», «IHAOTEPMUYECKAs PEAKIIHS.
9.Knaccugukanuro 1mo 9uciay U COCTaBy UCXOTHBIX BEIIECTB U MIPOAYKTOB PEAKITUH.
10.ITpuBearTe OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUCHUS.
11.CnocoOs1 momyuyenus okcuioB. Kak 00pa3yrorcst Ha3BaHUS OKCHIOB?
12.Ha xakue rpynmnsl pa3fensitoT OKCUJIbI IO XUMUYECKUM CBOMCTBAM?
13.Kakue oxkcuapl Ha3bpIBaIOT «OCHOBHEIMUY? KaKOBLI NX XUMHUYECKUE CBOMCTBA?
14.Kakue oxkcuabl Ha3bIBAIOT «KUCIOTHLIMIY? KaKOBBI UX XUMUUYECKHUE CBOIicTBA?
15.Kakue oxcumbl Ha3pIBalOT «aMdoTepHbIMI»? KakoBBI MX XUMHUUYECKHE CBOMCTBA?
16.KakoBa knaccudukanys rTupoKCuIoB?
17 IlpuBenute criocoObl MOMYyYCHHUS IIeTI0Uel U HEPaCTBOPUMBIX OCHOBAHHIA.
18.KakoBbI XUMHUYECKHE CBOMCTBA OCHOBAHUI?
19.ITpuBenuTe crrocoObI MOMyYEeHHS OECKUCIOPOIHBIX M KUCIOPOICOAEPIKAIIUX KACIIOT.
20. KakoBbl XUMHUYECKHE CBOMCTBA KUCIOT?
21. MaitTe onpenenenue cojei, npuBeauTe ux oouryto Gopmyiy. Kak o6pa3yrorcs Ha3BaHUS COICH?
22. IlpuBenute Ki1accu(PUKAIUIO CONIEH B 3aBUCUMOCTH OT COCTaBa KMCIOTHOT'O OCTATKA.
23. Kak coctaBmsitor hopmyibl comeit?
24. TlpuBenute ciocoObI MOTy4YeHus] aM(POTEPHBIX THAPOKCUIOB.
25. KakoBbl XUMHYECKHE CBOMCTBA aM(DOTEPHBIX THAPOKCHUIOB?
26. Uto npencTaBiisiioT cOOON TeHETHYECKHUE Psi/Ibl METAJUIOB M HEMETAJIOB?
27.KakoBo cTpoeHue aroma?
28.IlpuBenuTe OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHI]: TPOTOHA, HEUTPOHA, JIEKTPOHA.
29.Yto mpencraBnser coborr maccoBoe umcio? KakoB (u3nyeckuii CMBICI TOPSIKOBOTO HOMEpa
XUMHUYECKOTro 37eMeHTa B [lepronueckoi cucreMe XUMUYECKUX JIEMEHTOB?
30.Yto mpencTaBisroT co00i U30TOMBI?

TEMA 1.2.

1. KakoB ¢u3nueckuii cMbIC HOMepa Meproja XMMUYECKOro 3eMeHTa B lleproanueckoi cucreme
XUMHYECKHX DJIEMEHTOB?

2. KakoB ¢pusmnueckuii cMbIc HOMEpa IpymIbl XUMUYECKOTO 31eMenTa B [lepuonndeckoit cucreme
XUMHYECKHX DJIEMEHTOB?

3. KakoBa ctpykrypa [lepnoaudeckoii cuctemsl xumuueckux 3nemeHToB JI.M1. Menneneena?

4. Kakyro wuHdopmanuio 00 ONpEAEICeHHOM XUMHUYECKOM JJEMEHTE MOXKHO H3BJI€Yb W3
[lepuoanueckoii cucrembl?

5. Uto mpencTaBisOT COOOM METAIMYECKUE W HEMETAIMYECKHE CBOWCTBA XHMHYECKHUX
3JIEMEHTOB?

6. KakoBbI 3aKOHOMEPHOCTH M NPUYHMHBI U3MEHEHUS CBOMCTB XMMHYECKUX JJIEMEHTOB B IIPEIENax
OJIHOM rpynnsl (TJIaBHOM MOATPYIIIEL); B IPEEIax OJHOro rnepuojaa’?

7. DNEeMeHT HMeeT CIeyIoIIylo >IeKTpoHHYIo ¢dopMymy: 1s22s?2p®3s?3p®. Hcxoas u3 ero
MIOJIOKEHHS B NEPUOAMYECKON CHUCTEME, ONPENEIIUTE, KAKOH 3TO AJIEMEHT, OXapaKTepU3yHTe ero
XMMHYECKHE CBOMCTBA.

8. Kimaccuueckas u coBpeMeHHas (OpMyITUPOBKH neproanueckoro 3akona /I.11. Menneneesa.

9. 3akoH Mo3nu. @U3NYECKU CMBICIT TOPSAKOBOTO HOMEPA JIEMEHTA.

10. Onpenenenue nepruoaa. @opmyJisl MOACYETA JUIMHBI YETHOTO U HEYETHOTO IEPUOOB.

11. s-, p-, d-, f-3eMeHTHI, BX ompeneNeHre U MOICUET KOJIMYeCTBa B cUcTeMe MeH ieneena.



12. BasleHTHOCTB AJIEMEHTOB B HOPMaJIbHOM M BO30YK/IEHHOM COCTOSIHHSIX.

MakcumanbHas BaIGHTHOCTh. Y KaKUX 3JEMEHTOB OHA HE IOCTUTAaeT HoMepa rpyninbi? [IpumMepsi.
13. Metamuiel u HeMmeTaibel. X monoxenue B cucreme /.M. MenaeneeBa

14. Dueprust nonnzauuu. Kakue cBoiicTBa OHa XapakTepus3yerT?

15. DHeprus cpoACTBa K JIEKTpOHY. Kakue cBOMCTBA 3JIEMEHTOB OHA XapaKTEPU3YyeT?

16. TlousTHe 00 ANIEKTPOOTpUIIATETHPHOCTH. Kakue cBOWCTBa 2IIEMEHTOB
xapakrepusyet?IlepnoInuHOCT N3MEHEHHS CBOMCTB 3JIEMEHTOB B IEPUOJAX U IPYIIAX
nepuoanueckoncucremsl .M. Menneneesa. [Ipuunna nepuoInYHOCTH XUMUYECKUX CBOKCTB
3JIEMEHTOB.

17. IlepnoanyHOCTH CBOMCTB 3JIEMEHTOB: SHEPTUS U MOTEHIMAJI HOHU3ALMH, CPOACTBO K3JIEKTPOHY,
3IEKTPOOTPULIATEIBHOCT.

18. B ueM CylIHOCTh METO/1a BaJIECHTHBIX CBA3EH?

19. CBolicTBa KOBaJIEHTHOM CBSI3U: HACHIIIIEHHOCTb, HAIIPABJIEHHOCTb, MOJISAPU3YEMOCTD.

20. ITonspHOCTH KOBaJIEHTHOM cBsi3U. [losipHbIE M HENOIsApHBIE MOJIEKYJIbI. FIOHHAs CBA3b.

21. JIoHOpHO-aKIENTOPHBIN MEXaHNU3M 00pa30BaHUs CBSI3U.

22. BopopoaHas cBs3b. buosnornueckoe 3HaueHNUE BOJIOPOAHON CBS3H.

TEMA 1.3.

1. Uto mpencraBisitoT coboit pactBopei? [IpuBeauTe mpuMepbl pacTBOPOB Pa3IUIHOTO arperaTHoro
COCTOSIHUSI.

2. JlokaxxuTe, 4TO paCTBOPEHHE — 3TO (PU3UKO-XUMUYECKU Tporiecc. [laliTe onpeneneHne MOHATHIM
«TUJPaThD», KKPUCTAIIIOTUIPATHDY.

3. Jlaiite ompeneneHuWe TOHITHS «PacTBOPUMOCTh». IIpuBenuTte KiacCH(pUKAIMIO BEIIECTB IO
IIPU3HAKY PaCTBOPUMOCTH B BOJE.

4. Ot kakux (paKTOPOB 3aBUCUT PACTBOPUMOCTH BEIIECTB?

5. CriocoObI BbIpaKeHUs1 KOHIIEHTPAILIUN PACTBOPOB.

6. JlaiiTe ompeneneHUE TOHATUSAM <«BJIEKTPOIUTBD) U «HEINEKTPOJIUTHD), «IJNEKTPOIUTHYECKAs
aucconuanus». KakoB MexaHu3M JUCCOLMALUU 3JIEKTPOIUTOB?

7. [lpuBenuTe OCHOBHBIC IMOJIOKEHUSI TEOPUH DIICKTPOTUTHYECKOU nuccornanuu (TI/).

8. Uro mpencraBnsieT coOOW cTemeHb aucconuanuu 3nekrpoianta? OT KakuX (aKTOPOB 3aBUCHT
cTenenpb naucconnanun? Kakue BemecTBa OTHOCATCS K CUIIBHBIM 3JIEKTPOJIUTAM, a KaKHe - K clladbiM?
[IpuBenuTe NpUMEPBL.

9. JlaiiTe omnpeneneHue KHCIOT, OCHOBaHUW, COJIEW B CBETE€ TEOPUHM AJIEKTPOITUTUUYECKOMN
JUCCOLUALINH.

10. KakoBbI yc0BHUs TPOTEKAHUS PEaKIIMii 0OMEHa B pacTBOPaX JIEKTPOTUTOB?

11. Yro mOHMMAIOT MOJ CKOPOCThIO XUMHUECKOW peakuuu. Kakue ¢akTopsl BIUSIOT Ha CKOPOCTh
XUMHYECKUX PeaKiuii?

12. Yro Takoe Bomoponusiid (pH) u runpokcunbubiil (pOH) mokazatenu? Kak oHM B3aMMOCBSI3aHbI?
13. Yro Takoe O6ydepHusie pactBopri? Mx coctaB u pacuer pH.

14. I'mpponu3 coseli, Tunbl ruaponansa. KommsekcHele coennHeHusa. CTpykTypa M HOMEHKIJIATypa
KOMIUIEKCHBIX CO€MHEHU.

TEMA 1.4.

1. Kakue coequHeHus Ha3bIBalOT KOMIUIEKCHBIMU. [IpuBenTe mpumepsl.

2. YTo Takoe OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinun? Kak pacCUMTHIBAIOTCS CTEIEHU
OKHUCJIEHHS?

3. IlpuBenute npuMephl BAXKHEUIINX OKUCIUTENEH U BOCCTAHOBUTEIICH.

4. B yeM CyIIHOCTbh KOOpAMHAIMOHHON Teopuu BepHepa? KommuiekcooOpazoBaTenyu U JIUraHIbl, UX
BUJIBL.

5 OcHOBHBIE TUIIBI KOMIUIEKCHBIX coeAnHeHn. HomeHkmarypa.

6. [Ipupoa XUMHYECKUX CBSI3€M B KOMIUIEKCHBIX COCUHECHUSX.

7. CiocoOHOCTh aTOMOB Pa3IMYHBIX JIEMEHTOB K KOMILIEKCOOOpa30BaHUIO.

8 Jluccoumanysi KOMIICKCHBIX COCTMHCHUM.

9. Koncranra 06pa3oBaHusi 1 KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHBIX COSTMHECHUU.



10. buonoruueckast poJib KOMIUIEKCHBIX cOeqMHEHUH. BaxkHelmme 0MOHeOpTraHMIeCKIE KOMITJICKCHI.
11. JlaiiTe ompenesieHUE MOHSATUIO CTENEHb OKHUCIEHUsS. CpaBHUTE MOHSTHS CTENIEHb OKUCICHHS U
BAJICHTHOCTb.

12. Kakue oKucCIuTenbHbIE YUCIIa UMEIOT KUCIOPO/, BOJIOPOJ B CBOOOTHOM COCTOSIHHHM, B
coeguHenusix? [IpuBenure mpuMepsl.

13. Oxuciienne, BOCCTaHOBJICHHE.

14. Baxxaennine oKHUCINTEIIN, BOCCTAHOBHUTEIIH.

15. Tunbl OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

16. BausiHne peakuuii cpebl Ha OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIUU.

TEMA 3.1.

1. Uto Takoe Memaroiiue noHsl. [IpuBectu npumepsl. UTo sBISETCS MEIIAIOIIMMHI HOHAMHU JIJIst
0oOHapy>KeHHS MOHA KaJus?

2. Yro takoe rpynnoBoil peaktus? IlpuBecTu nmpumep AEUCTBUS IPYNIIOBOIO PEAKTHBA HA KATHOHBI
3-il rpynmbl Ha IPUMEPE ATIOMUHUS. Y PaBHEHUS PEAKIUi MPEACTABUTh B MOJIEKYJSIPHOM H HOHHOM
BUJIE.

3. OxapaktepusyiTe IpOOHBI M CHUCTEMaTHYeCKWW aHann3. Kakwe peakiuu JexarT B OCHOBE
npobnoro ananuza? [IpuBenuTe mpUMephl YpaBHEHUH TaKUX PEAKIMH B MOJEKYJISIPHOM U HMOHHOM
BHJIE.

4. Anamutuyeckue peakiuu. [IpuBenure npumepsl ypaBHEHUN TaKUX pPEakUUi B MOJEKYJISIPHOM MU
MOHHOM Bujie. TpeOoBaHUs, MPEAbIBIAEMbIE K AHATUTHUYECKUM PEAKIIUSIM.

5. Uro Takoe MeIIaloIife UOHBI U YTO O03HAYAET TEPMHUH «yAAUTh MOH M3 pacTBopayn? Onuimre
MOPSIIOK  ONpPENENICHUsT HMOHA Kajlusg B IPUCYTCTBUM HOHAa amMmoHus. [lpuBenurte ypaBHEHMs
COOTBETCTBYIOIUX PEAKLUH B MOJIEKYJISIPHOM U HOHHOM BUJIE.

6. Uto Takoe rpynmoBoi peaktus? [lepeuncaure rpynnoBble peakTUBbI HA KATUOHBI BTOPOH, TPEThEU
U YEeTBEPTOM aHAINTHYECKUX Tpynn (MO KHCIOTHO-OCHOBHOW kiaccuukanum). Hamummre
YpaBHEHHUs PeakUUid B3aMMOJEUCTBUS TPYNIIOBOIO PEAKTHUBA COOTBETCTBYIOLIEH T'PYIIBI C MOHAMHU
CBUHIIA, OapHsi ¥ IMHKA B MOJICKYJIIPHOM ¥ HOHHOM BHJIE.

7. Jlaiite ompezerneHue crenuUUEecKod peakiuu. YKaKUTE CHeUPUUYECKYI0 PEaKIui0 Ha aHUOH
fona. K xakoil aHaTUTUYECKON TpyIIe MO KUCIOTHO-OCHOBHOM KJIaCCH(PHUKAIIMKA OTHOCUTCS JaHHBIN
aHUOH?

8.  XapakTepuCTMKa  KaTHOHOB  TIEpBOM  aHATUTHYECKOW  rpymnmbsl (M0 KHUCIOTHO-
OoCHOBHOMVKiIaccudukanun). OxapakTepu3yhHTe CBOMCTBA ATHUX KaTHOHOB. [IpuBemute npuMeps
KaueCTBEHHBIX PEAKIUN Ha KATHOHBI JAaHHOU TPYIIbl B MOJICKYJISIPHOM U HOHHOM BHJIE.

9. XapakTepucThKa KaTHOHOB BTOPOH AaHAIUTHYECKOW Tpymmbl (10 KHUCIOTHO-OCHOBHOM
knaccudukanun). OxapakTepusyiTe CBOMCTBa ITUX KaTHOHOB. IpuBenuTe mpuMepbl KaueCTBEHHBIX
peakIuil Ha KAaTUOHBI JAaHHOM TPYNIBI B MOJEKYISIPHOM U HOHHOM BUJIE.

10. XapakTepucTuka KadecTBEHHOro aHanu3a. OmpeneneHue KadecTBEHHOW peakuuu. [IpuBeaute
TJIABHBIE 0COOEHHOCTH KAUEeCTBEHHBIX  PEaKLHil (cieunuuHOCTb, MHTEHCHUBHOCTb,
4yBCTBUTEIBHOCTb, CEJIEKTUBHOCTD U JIp.).

11. Kakoit peakTuB MOXHO MCIIOJIB30BaTh JJIsi OOHApPYKEHHUSI B pacTBOpe cyibdar - nona? K kakoit
aHAJIMTUYECKON TPYIINie aHUOHOB (TI0 KUCIIOTHO-OCHOBHOM KJIacCHU(DUKAIMK) OTHOCUTCS JaHHBIN HOH.
Hanummre ypaBHeHHEe peakuuy B MOJIEKYISIPHOM U HOHHOM BUJIE.

12. OxapakrepusyiTe cucTeMaTuyeckuii xo aHaiu3za. OnuuImTe mocie0BaTebHOCTh MPOBEICHUS
CUCTEMAaTHYECKOr0 aHajau3a JUIsi CMECH KaTHOHOB MEPBOW M BTOPOM rpymi (MO KUCIOTHO-OCHOBHOM
KJ1accu(uKanum).

13. IlpuBenute ypaBHEHUE pEaKIMU JIEHCTBHS T'PYIIIOBOIO PEaKTHBAa Ha KapOOHAT-WOH U Qocdar-
MOH B MOJIGKYJSIPHOM W HMOHHOM BHIE (10 KHCIOTHO-OCHOBHOHM Kiaccupukammm). K kakoi
AHAJIMTUYECKOM TPYIIIE aHUOHOB OHU OTHOCATCS?

TEMA 3.2.
1. Kakumu yncinamMyd — TOUYHBIMH MJIM TPUOJIMKEHHBIMA MOXKHO BBIPA3uTh: a) Maccy BemlecTa; 0)
IJIOTHOCTh PAacTBOpa; B) 00BEM pacTBOpa; I') YMCIO OMBITOB; 1) CpPeAHEEe 3HAYCHHE PE3yIhTaTOB



HECKOJIbKUX TapajuleJIbHO BBINOJHEHHBIX aHAIU30B OJHOIO M TOro e oOpasla; €) BaJleHTHOCTb
AJIEMEHTA; 7K) YHCIIO MPOOUPOK B IITATHUBE.

2. UeMm ompenensercs TOYHOCTh NPHUOJMIKEHHOTO dYHucia? YKaKWATE YUCIO 3Hadammx mudp B
CIeIyIOMUX IPUOIMKEHHBIX yicnax: a) 27,205; 6) 371,0; B) 0,00849; 1) 1,2-107%; 1) 0,04730.

3. CkoibKO 3HAYamUX HU(p TOIKHBI COAEPKaTh BETUYMHBI MOJISIPHOM KOHIEHTPALlMU SKBUBAJICHTA
(N) u tutpa (T)?

YkaxwuTte, Kakue BeTWYUHBI 3anucanbl BepHo: a) T = 0,1 r/mm; 6) N = 0,08 mons/it; B) T = 0,04070
r/mi; 1) N = 0,1000 mons/n; 1) T =0,0309 r/mi; €) N = 0,0075 Moas/m.

4. Kak crenyer 3amuchiBaTh pe3yibTaThl B3BEIIMBAHMS BEIIECTB NPU MOMOIIM TEXHUYECKHX H
aHanuTH4eckux BecoB? Kakoil u3 npuBeNEHHBIX HUXKE PE3yJbTAaTOB B3BEUIMBAHUS CIIEyET CUUTATH
HanMeHee TouHbIM: a) 1,03 1; 6) 0,05367 r; B) 2,1 ;1) 2,10 T

5. Kaxk crnegyet okpyrisaTh uucia? UTto 3HaUUT OKPYTIIUTH YUCIIO MO MPABUITY “‘3amacHOi’” nugpbI?
Macca BojbI, BMemaeMoii MepHO# koooi oosemom 1 i1, mpu 20°C paBua 0,99717 kr. Oxpyriaute
3TO YHCIIO JI0 YETHIPEX, TPEX U JBYX 3HAYAIIUX ITUPP.

6. Cxoybko 3Hauanux Iu@p MODKEH UMETh OKOHYATEIBHBIM PE3ysIbTaT BhIUMUCICHUA? BpimonHuTe
JEUCTBUS U OKPYTIIUTE PE3YJIbTAT:

a) 6,75 + 0,443 + 15,28 =

0) 10,1412 -10,0 =

B) 5,1 - 12,00 =

r) 1,05:97,8 =

7. C Kakod TOYHOCTHIO CIIEYyEeT BBIYUCIIATH CpelHee apu(METHUECKOe U3 HECKOJBKUX
MPUOMKEHHBIX 4yucell? XUMUK-aHAIUTUK, BBIOJHUB TPH TMapalIeIbHBIX ONPEACTICHUS, MOTYUIII
nannusie: 12,05 12,2; 12,3 % u 3anucan cpeanee apudmernyeckoe 3HaueHue 12,167 %. Bepna nu
TaKas 3anuch?25

8. Uto Ha3bIBalOT aOCOMIOTHON U OTHOCHTEIILHON MOTpeuTHOCThI0? MepHas mumneTka o0beMoM 25 Mt
rpagyupoBada ¢ mnorpemHoctbio 0,05 mui. Bbrumcinte OTHOCUTENBHYIO MOTPEIIHOCTh M3MEPEHUS
o0bemMa 3TOil MUIETKHU.

9. OxapaktepusyiTe ciydailHble, CUCTEMAaTHUeCKHe U TpyOble omuOku. Kakue ommOKu MOXHO
ydecth 3apanee? Jlemenuro Oropetkm 15,00 mur coorBercTByeT 00beM 15,05 mu. K kakomy Ttuiry
OIIMOOK 3TO OTHOCUTCS?

10. Kakoe MUHMMAaIbHOE YUCIIO MapajulebHbIX U3MEPEHUM ClIelyeT MPOU3BOIUTH MPU BBINOIHEHUH
xumu4deckoro ananuza? Yrto Takoe cpemHee apudmerudeckoe? I[lpu ompeneneHun colepiKaHUs
OKCHJIa KaJblIis B KapOoHaTe KaJbIHs MOJTYyUCHBI ClIeTyIoNre 3HaueHnust MmaccoBoi qonu CaO: 55,86;
55,90; 55,82 %. PaccunTaiite cpennee apudmernyeckoe.

TEMA 3.3.

1. [IpuBeauTe KIacCU(pUKALINIO XUMIUUYECKUX METOJIOB aHAIH3a.

2. Kakue TpeOoBaHUS MPENBSABISIOT K PEAKIIUAM, JICKAIIUM B OCHOBE TUTPUMETPHUYECKOTO METOJa
aHanu3za?

3. Ilepeuncinute HECKOJBKO MEPBUYHBIX CTAHJAPTHBIX BEIIECTB /JIsi YCTAHOBJICHHS KOHIEHTPALIMHU
PacTBOPOB KUCIIOTHI U IIETOYH.

4. Ha3zoBuTe BTOpUYHBIE CTAHJAPTHBIE PACTBOPHI, MPUMEHSEMbIE B METOJE KHUCIOTHO-OCHOBHOTO
TUTPOBaHUA. MOXHO JIM MPUTOTOBUTH UX O TOYHBIM HaBeCKam?

5. Yro Takoe Touka 3kBHBaJeHTHOCTU? B kakoit o0mactu pH (kucnoif, HelTpalbHOM UM IIEIOYHON)
JEKUT TOYKA HKBHUBAJECHTHOCTH MpPHU TUTPOBAHUM pACTBOpA: a) CHIJIBHOM KHCJIOTHI CHJIbHBIM
OCHOBaHUeEM; 0) c1a00ii KHCIOTHI CHIIBHBIM OCHOBAHHEM; B) CITA00TO OCHOBAHUS CHIILHON KUCIIOTOMN?
6. Uto Takoe KOHe4YHas TOYKa TUTpoBaHUsA? Kakue coenMHEHUs Ha3bIBAIOT KHUCIOTHO-OCHOBHBIMH
WHJMKaTopaMu?

7. [IpuBenute mpUMephl KUCIOTHO-OCHOBHBIX MHJIUKATOPOB.

8. UTo Ha3bIBAIOT MOKa3areneM TUTpoBaHus pT U MHTEpPBAJIOM Mepexoia OKPACKH HHAUKATOpa?

9. HazoBuTe THUIIBI HHIMKATOPHBIX OIIMOOK.

10. M310%uUTE CYIMHOCTh METOAA KOMITJIEKCOHOMETPHH.

11. IlepeuncauTe OCHOBHBIE TpeOOBaHUS K  pEAKIUSAM, TNPUMEHIEMBIM B  METOJE
KOMILIEKCOMETPUUYECKOTO TUTPOBAHUS.



12. HazoBuTe cmocoOsl 00HApyKEHUSI KOHEYHOW TOYKHA TUTPOBAHUS B KOMILUIEKCOHOMETPHH.
13. Iepeuncnure ciocoObl PUKCUPOBAHUSA KOHEYHOH TOUKHM TUTPOBAHUS B METO/AAX OKUCIUTEIBHO-
BOCCTAHOBUTENIBHOTO  TUTPOBAHUS. OObscHUTE  NOpPUHIOUO  JEHCTBUS  OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX HHJIMKATOPOB. YKaKUTE HauboJiee pacpocTpaHEeHHbIE U3 HUX.

KpuTtepun u mKaabl OeHMBAHUSI YCTHOIO ONPoca

Kpurepun olieHKHU npu TEKYIIEM KOHTPOJIE
CTyneHT OTCYTCTBOBAJI HA 3aHATHH WM HE IPUHUMAJ YYaCTHSL.
HeBepHble 1 0mmO0YHBIE OTBETHI 110 BOIIPOCcaM, pa30nupaeMbIM Ha
ceMHUHape
CryneHT NpUHUMAET y4acTHe B 00CYKIEHUH HEKOTOPHIX PoOIeM,
Ja€T pacIUIbIBYATHIE OTBETHI HAa BONPOCHL. ONKCHIBAs TEMY, IIyTa€TCs
U TepsieT CYTh BOIIpOca. BepHOCTH CyXACHUH, I0JHOTA U

Orenka
«HEYIOBJICTBOPUTEIIHHOY

«YJIOBJIETBOPUTEIILHO»

paBUIbHOCTh 0TBETOB — 40-59 %
CryleHT NpUHUMAET y4acTHe B 00CYKIEHUH HEKOTOPHIX PoOieMm, «XOPpOILIO»
JTAET OTBETHI HA HEKOTOPBIE BOIIPOCHI, TO €CTh HE MPOSIBISAET
JIOCTaTOYHO BBICOKOW aKTUBHOCTU. BEpHOCTH CyKICHUM CTYyIEHTA,
MIOJIHOTA ¥ IPAaBUJIBLHOCTH 0TBETOB 60-79%
«OTJIIMYHO»

CTyneHT JeMOHCTPUPYET 3HaHHE MaTepHuaa 1o paszeny,
OCHOBaHHBIC Ha 3HAKOMCTBE C 00s13aTeIbHOM IUTEpaTypoit U
COBPEMEHHBIMU IyOJIMKALMSAMU; 1ACT JJOTUYHBIE,
apryMEHTHPOBaHHbBIC OTBETHI HA IIOCTABJIEHHBIE BOPOCHL. Bricoka
aKTUBHOCTH CTYyJI€HTA IIPU OTBETaX Ha BOIPOCHI MPETOAaBaTENs,
aKTHBHOE y4acTHE B IPOBOIUMBIX AUCKyccHsiX. [IpaBuiibHOCTD
OTBETOB U MOJHOTA UX PACKPBITHUS JIOJDKHBI COCTABIATH Ooiee 80%




Bbaok b
OHEHOYHBIE CPEACTBA TEKYHIEI'OKOHTPOJISA YMEHHfI,
HABBIKOB OBYYAIOIIUXCHSA

KoHTposbHbIe BONPOCHI 1Sl 321U THI JIA00PAaTOPHBIX padoT

TEMA 1.1.

1. Kakue BemecTBa M 1m0 KaKOMY XapaKTEPHOMY CBOMCTBY OOBEAMHSIOTCS B KJIACC OKCHJIOB,
OCHOBaAHMI, KUCJIOT, COJICH?

2. Kak ocymiecTBUTh peBpaIlEeHHs: HEMETAT — KUCIOTHBIN OKCHJT — KUCJIOTa — COJIb?

3. Kaxk Ha3pIBatoTcs co cepHOM, a30THOM, YTOJIBHOM, CONSTHOM KUCIO0T?

TEMA 1.2.

1. IToueMy BOJHBIE PACTBOPHI COJIEH MPOBOMST JICKTPUUECKUN TOK?

2. Kaxoii npouecc Ha3pIBaeTCs CTyNEHYATON quccounanuei?

3. ChopmynupyiiTe OINpeneNeHne TOHATAS «OCHOBAaHHME» C TOYKHM 3pEHHUs Tpolecca

AIEKTPOJIUTUYECKON AUCCOLUALINH?

TEMA 1.3.

1. Kak ybenurcs B TOM, 4TO UCCIIEAYEMBI pacTBOP SBISETCS BOJHBIM PaCTBOPOM KHUCIOTHI?

2. llpu KaKuXx yclIOBUSX YCTaHABIMBAETCSA AMHAMUUYECKOE PAaBHOBECHE B pacTBOpe?

3. Kakas pacuetnas ¢popMysia i1 HOHHOTO TIPOU3BEACHUS BOIBI?

4. Kakas cpema oOpa3yercss B pe3ylbTaTe peaklUd THUIPOJIU3a COjei, 00pa3oBaHHBIX CHUIBHBIM
OCHOBaHUEM U cJaboi KUCIOTOH?

[TpucyTcTBUEM B TOYBEHHOM PACTBOPE KAKMX COJIEH 00yCIOBIEHA KUCIOTHOCTD MTOYBbI?

6. Ilpu xKakux yCIOBHSIX MPOTEKAHUS TUAPOIN3a cpeaa OyaeT HeUTpaaTbHOM ?

W

TEMA 1.4.

1. Tlouyemy MeTasuibl HE MOTYT BBIMIOJHUTH POJIb OKUCIUTENS?

2. UYem ompegensieTcsa 3HaK CTEIIEHU OKUCIICHHS 3JIEMEHTA B COCIUHEHUN?

3. Kakoe 3HaueHHE B OpraHU3Me Y€JI0BEKa UMEIOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU?

4. Ha 4ro yka3bIBaeT KOOPJAMHAIMOHHOE YHCIIO B KOMIUIEKCHOM COCIMHEHUU?

5. Uem oTnauyarTCs TeMOTJIO0MH U XJIOPO(GHUIUT C TOYKU 3pEHHUs MPUPOIBI EHTPATLHOTO aToMa
KOMIIJIEKCHOT'O CO€IUHEHMS?

6. CoxpaHSIOTCS WM HET CBOMCTBA KOMIUIEKCHOTO COCJAMHEHHUSI B PACTBOPEHHOM M TBEPAOM
COCTOSIHUM ?

TEMA 2.1.

1. B kaxue rpynmsl 1 HOATPYIIIBI HEPUOIUIECKON TaOIUIIBI BXOIAT JIEMEHTHI S-, p- U d THIIOB?
2. Ot aroma Kakoro 3JIeMeHTa — JIATHS WIH KaJIus — JIEr4e OTOPBATh IEKTPOH BHEIIHETO CJIOS?
3. Ha kaxom cBOMCTBE 10JJa OCHOBaHO IPUMEHEHNE HOIHOM HACTOMKM?

TEMA 2.2.

1. Kak cMAr4uth Boay, HE IPUMEHSI XUMUYECKUX PEAKTUBOB?

2. Kakas Boga Oornee sxecTkast: oxkneBas win peunas? [Touemy?

3. Kak 0OBsCHUTBH, UTO HACBILICHHBIH PACTBOP THAPOKCHAA KallbllMs HA3bIBA€TCS «U3BECTKOBOE
MOJIOKO»?

TEMA 3.1.

1. Kakas pacuernas ¢popmyria ajisi MOJSIPHOW KOHIIEHTpAIlUK pacTBopa?

2. Kakwue pacTBOpBI HA3bIBAIOTCS Pa30aBIEHHBIME, KOHIIEHTPUPOBAHHBIMU, HACKIIIIEHHBIMU?

3. CdopmynupyiiTe OCHOBHBIE IIOJIOKCHHS  COBPEMEHHOH  (PU3UKO-XMUMUYECKOW  TEOpUH
pacTtBopeHus?



TEMA 3.2.

1. B dyem 3akirodaercsi CyIIHOCTh PEAKIIMK HEUTpaIU3aum ?

2. Yto Ha3bIBAaETCs TOYKOM SKBUBAJIEHTHOCTH B TUTPUMETPUUECKOM METOJIE aHaIn3a?
3. Kakas xumMuueckas peakius JISKUT B OCHOBE KUCIOTHO-OCHOBHOTO TUTPOBAHMS?

TEMA 3.3.

1. Yro siBNsieTCS aHATUTUYECKUM CUTHAJIOM B KUCJIOTHO-OCHOBHOM METOJI€ TUTPOBAHUS?

2. Jlaiite onpeneneHre NOHATUS «TOYKA SKBUBAJIEHTHOCTH?

3. Kakasg xumudeckas rmocy/jia Ciry>kuT Uit i3MepeHus: oobeMa pactBopa?

4. Kakoil THIl XUMHUYECKON peaKIfu JIEKUT B OCHOBE KOMIIJIEKCOHOMETPUYECKOTO METO/a aHaau3a?
5. Hanuume kakux MOHOB B pacTBOpE 00YCIaBIMBACT U3MEHEHHS OKPACKU MHIUKATOpa?

6. Kakoii crmoco0 BeIpaXeHUsI KOHIIEHTPAIIMK PacTBOpa TPHIIOHA-b HCIIOIB3yeTCsl B SKCTIEpUMEHTE?
7. B ueM 3akit04aeTCs CyIIHOCTh TUTPUMETPUUECKOTO aHanu3a?

8. Kak npoBoautcs npouemypa THTPOBAHUS ?

9. KakoBbl JOCTOMHCTBA U HEAOCTATKN METOJA NPSIMOT0 TUTPOBAHUS?

KpuTepun u mKaabl OleHMBAHUS PelIeHUs] IPAKTHYECKUX 3aHATHI (1a00paTOpHBIX padoT)

Kputepuu o1ieHKu pu TEKYIIEM KOHTPOJIE Ouenka
3aaya He pelleHa WK pelieHa HepaBUiIbHO «HEYJOBJIETBOPUTEIHHON
BanaHHe MOHATO MPAaBUIILHO; B JIOTUYCCKOM PACCYKJACHUU HCT «YOOBJICTBOPHUTCIILHO»

CYIIECTBEHHBIX OIIUOOK, HO JIOMYIICHBI CYIIECTBEHHBIC OTMOKH B
BbIOOpE (hOPMYIT MITM B MATEMAaTUYECKUX pacueTax; 3ajada pelieHa He
MIOJTHOCTBIO WJTH B O0IIIEM BHJIE
CocTaBlieH IPaBUIIbHBIN aNTOPUTM PEIICHUS 33]]a4H; B TOTUIECKOM «XOPOIIIOH»
paccyXJIeHHH U PEIICHUH HET CYIIECTBEHHBIX OMTHMOOK; TPAaBUIBHO
cienaH BeIOOp GOpMyYIT IS PEIICHUST; €CTh OOBSICHEHHE PEIIeHUs, HO
3a/1aua pelreHa HeparmoHAIBHBIM CIIOCOOOM WJTH JIOYIIICHO HE OoJiee
JIBYX HECYIIIECTBEHHBIX OIIMOOK, IOJy4eH BEPHBIN OTBET
CocraBiieH NpaBUJIbHBIN aITOPUTM PEIICHHS 33]1a9H; B JIOTHYECKOM COTIIMIHO
paccyXJIeHHH, B BBIOOpe (hOpMyJT M pellICHHH HET OIMOOK; MOJTy4YeH
BEPHBII OTBET; 33ja4a pelieHa palMOHATLHBIM CIIOCOO0OM

3ajanns 1JIsi KOHTPOJIbHOM padoThI (3a04yHas popma 00ydeHU)

1. ChopmynupyiTe OCHOBHBIE CTEXHOMETPHUYECKHUE 3aKOHBI XUMHH. [laiiTe ompeneneHus MOHITUM:
aTOM, MOJIEKYJa, OTHOCUTENbHAs AaTOMHas M MOJEKYyJsApHas Macca, MOJb, MOJISIpHas Macca,
MOJISIPHBIM 00beM raza mpu HOPMAJIbHBIX YCIOBHSAX (H.y.), uncio ABoranapo. Caenaiite pacueTsl u
3aIl0JIHUTE JJIs1 CBOETO 3a/aHus Tadnuiy 1.

Tab6muna 1
MounsipHas Macca KonuuectBo Hueno Obbem
Ne dopmyia MOJIEKYJI WA rasa
3a/1a4uu BEIeCTBa Macea petnectsa seriectsa (GOpMYNBHBIX | TIPH H.Y.
(M), /Mo (m), T (v), MoJIb exarm (N) V). 1
1 NH3 2,24
CuSOq4 0,2 -

2. JlaiiTe omnpeneneHue MOHHOTO MpousBeneHust BoAbl. Yemy oHo paBHO? YUto Takoe pH u pOH u
KakoBa CBs3b Mexay HuMu? s cBOero 3ajgaHusl B COOTBETCTBUU C Tabmiwiei 2 Bbrauciaure pH
pactBopa.




Ta0nuua 2

MossspHas KOHIIEHTPpAIHs

Ne 3amaun Kucnora unu ocHoBaHue p LCHTpalA,
MOJIb/JI
1 HCI 3-107

3. Ha yem ocHOBaH TUTpUMeTpUUYeCKUi aHamnu3? Kakol CTEXMOMETPUUYECKUN 3aKOH XUMUHU JIEKUT B
OCHOBE TUTpUMeTpudeckoro Metona? Kakum TpeOOBaHUSAM JOIDKHBI YHOBJICTBOPATH PEAKIUH,
MIPUMEHSAEMbIE B TUTPUMETPUUYECKOM aHanu3e? BBIUMCINTH KOJIWYECTBO BEIIECTBA SKBHUBAJICHTA
Ca(OH): , ecniu m3BectHO, uTo Macca Ca(OH); paBnHa 2,295 1.

4. JlaiiTe omnpeneneHue MOHHOTO MpousBeneHus: BoAsl. Yemy oHo paBHO? Uto Takoe pH u pOH u
KakoBa CBA3b MeXy HUMH? J{7st cBoero 3ananus Beruuciaute pH pactsopa.

5. Jlns cBOEro 3aJlaHusi COCTABbTE YPABHEHHMS THIIPOJIM3A COJIEM B COKPAILEHHOW,OJHOW HMOHHO-
MOJICKYJISIPHOM W MOJIEKYJIIpHON (opMmax. YKakHuTe peakifio cpelblB pacTBope conu. Hamummre
BBIPa)XEHUE JIJI1 KOHCTAHTHI THIPOJINA3A.

6. [Ins cBoero 3amanus noadoepute KOAPPUIUEHTH K OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peaKlnu,
UCTOJNB3Ysd METOJl 3JEKTPOHHOro OanaHca. YKaKUTE OKHUCIUTENb W BOCCTAaHOBHTENb, IMPOLIECCHI
OKHCJICHUS U BOCCTaHOBJICHHUS.

7. OxapakTepu3yiTe OCHOBHBIC MPUEMBI TUTPOBaHUs (TIpsiMoe, oOpaTHoe, 3amecTuTenbHoe). Kakoit
MpUEeM TUTPOBAHMS MPUMEHSIOT ISl ONpENeeHUs] COACpKAHUS KaJblUs U MarHus B IPUPOJHON
Boze? OnuunTe KpaTko CyLUIHOCTh, YCIOBHSI U X0

oTpeeNeHusl.

8. Kakylo XMMHYECKYI0 MOCyly CIEAYyeT MCIOJb30BaTh Ul MpurorosieHus 250 mi pactBopa w3
1,576 1t maBeneBort kuciaorsl HxCr04:2H,0? Bpruuciure TUTp U MOJAPHYIO KOHLIEHTPALMIO
SKBHMBAJICHTA I11aBEJIEBOM KUCIIOTHI B ’TOM PAaCTBODE.

Kputepnu u mkaJjbl OeHHBAHHSI KOHTPOJIbHOI padoThl

Kputepuu oneHuBaHust OneHKa
OTBGT HEC 6]:1)1 JdaH U HE COOTBeTCTByeT MHHHUMAJIbHBIM KpI/ITepI/I}IM «Hey,Z[OBJIeTBOpI/ITe.HBHO»
OTBET CO 3HAYUTEIbHBIM KOJIMYECTBOM HETOUHOCTEH, HO «YJIOBJICTBOPUTEIHLHOY
COOTBeTCTByeT MHUHHUMAJIbBHBIM KpI/ITepI/IHM
OTBeT OBIT BEPHBIM C HE3HAYUTEIHHBIM KOJIMYECTBOM HETOYHOCTEH «XOPOIIOY
OTBeT NOJIHEIN ¢ HE3HAYUTEIbHBIM KOJIHYESCTBOM HETOYHOCTEH «OTIUYHOY

Tembl 1151 MOAroTOBKH pedepara (10KIaAa, COOOLIEHUS, TPE3EHTAIIUN)

1. OGpaTumeble 1 HEOOpaTUMBbIE TTporiecchl. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

2. Kparkas xapakTepUCTHKa OTKPBITUM, MPEAIIECTBYIOMNUX MOSBICHUIO MEPBON MOJEIU CTPOCHUS
aToMma.

3. Knaccuduxkamus OBP. Cocrasnenue ypasaenuit OBP. DnexkTpoHHbIH OanaHc.

4. Kiaccupukanuss  METOAOB  KOJMYECTBEHHOTO  aHalu3a:  XUMHYecKHe, (u3nueckue,
(U3UKOXUMUYECKIE METO/IbI aHATN3A.

5. TutpoBanue. Knaccudukanus u kpaTkas XapakTepUCTUKa OCHOBHBIX TUHTPOMETPHUUECKUX METOJI0B
ananu3a. Paboune pactBopsl. CriocoObl MPUTOTOBICHUSL.

6. PU3UKO-XUMHYECKUE METO/IbI AaHAIN3a. AHATUTUYECKUE CUTHAJIBI.

7. KpaTkas xapakTepuCTHKa KaueCTBEHHOTO U KOJMYECTBEHHOT0 aHanu3a. Kiaccudukanus MeTo10B.
Xumundeckue, pusndeckue, PU3NKO-XUMUYECKUE METO/IbI aHANIN3a. 3HAU€HHUE aHATUTUYECKON XUMUU
B CEJIbLCKOM XO3SIMCTBE.

8. PactBopel. Kiaccudukamuss ux 1Mo arperaTHOMy COCTOSHHIO W COJIEp)KaHHS PAaCTBOPEHHOTO
BellecTBa (HACHIIICHHBIC, HEHACHIIICHHBIC, MTEPEHACHIIICHHbIC). PacTBOPBI KOHIICHTPUPOBAHHBIE U
paz0aBlICHHEBIE.

9. CriocoObI BeIpaKEHUSI KOHIICHTPAIIUU PACTBOPOB: MaccoOBast J0JIsl, MOJISIPHASI, MOJISIIbHASI.

10. O6GMeHHBIE peaKIuu B PacTBOpax. Y CIIOBUSI HEOOPATUMOCTH PEAKIIH.



KpuTtepun u mkajasl oneHnBaHus pegeparos (10KJIa10B)

OueHka [IpodeccrnonanbHple KOMITETEHITHH OT4eTHOCTh
COTJIMIHO PaGora BeIMONTHEHA HA BEICOKOM MPO(EeCCHOHATEHOM IIucemenHO
ypoBHe. [10THOCTBIO COOTBETCTBYET IOCTABIEHHBIM B 0 OpMITEHHBIN
3aJlaHuM LeIM | 3a1adaM. [IpeacraBneHHbIH noknan (pedepar)
MaTeprai B OCHOBHOM BEpEH, JOITyCKAIOTCS METKHE MIPEICTaBJIECH B CPOK.
HeTouHocTH. CTYJIEHT CBOOOHO OTBEYAET Ha BOTIPOCHI, [TomHOCTHIO
CBSI3aHHBIC C JOKJIAJI0M. BrIpaskeHa crtocOOHOCTh K odopmiieH B
po(heCCUOHANBHON aJanTalluy, HHTEPIPETAIIUN COOTBETCTBUH C
3HAHUU U3 MEKIUCIUILTHHAPHBIX 00JIacTei TpeOOBaHMSIMH
«XOPOIIIO» PaGora BeImONTHEHA Ha JOCTATOYHO BHICOKOM IIucemenHO
po(heCCHOHATBHOM YPOBHE, JIOMYIICHBI HECKOJIBKO o opMIIeHHBIH

CYILIECTBCHHBIX OMIMOOK, HE BIUAIOIIMX Ha PE3yJIbTaT.

CryneHT oTBedaeT Ha BOIPOCHI, CBSI3aHHBIC C
JIOKJIAZIOM, HO HETOCTATOYHO IMOJIHO. Y POBEHb

HEJOCTATOYHO BHICOK. JIOMYIIEHbI CYIIIECTBEHHBIC

OIMMOKY, HE CYIIECTBEHHO BIIHSIONINE HA KOHCYHOE

Bocmpusitiue Mateprana. CTyIEHT MOXKET OTBETUTh
JUIIb HAa HEKOTOPBIE U3 3aIaHHBIX BOIIPOCOB,

CBSI3aHHBIX C JIOKJIAJ0M

noxian (pedepar)
MPEeCTaBJIeH B CPOK,
HO C HEKOTOPBIMHU
HeopaboTKaMu

«YIOOBJICTBOPUTECIBHO»

YpoBeHb HEAOCTATOUHO BBICOK. JlomyIlIeHbI
CYIIIECTBCHHEIC OIUOKH, HE CYIECTBCHHO BIIUSIONTUC
Ha KOHEYHOe Bocrpustue marepuana. CTyJIeHT MOXKET
OTBETHTH JINIIH HA HEKOTOPbIE U3 33IaHHBIX BOIIPOCOB,

CBSI3aHHBIX C JIOKJIaJIOM

IIucemenHO

o opMIIEHHBIH
noknan (pedepar)

TPE/ICTaBJICH CO

3HAYHUTEILHBIM
omno3aanuem (bomnee
Henenn). imerores

OTACJIIBHBIC HEIOYECThI
B ohopmieHUH

«CHCYOOBJICTBOPUTCIILHO»

Pabora BEIMONTHEHA HA HU3KOM ypoBHE. JlomyieHs!
rpyOnie ommOku. OTBETH HA CBA3AHHBIC C JOKIAIOM
BOIPOCKHI 00HAPYKMBAIOT HETOHUMAHHE TIPEIMETa U

OTCYTCTBHE OPUEHTAIINY B MaTepHalie JOKIaa

TIucemenHo
0OPMIICHHBIIA
noxian (pedepar)
MIPEJICTABIICH CO
3HAYUTEITHHBIM
oro3nanuem (Oosee
Henenn). Mimerores

CYHICCTBCHHLIC
HEJIOYETEI B
odopmieHun.
KpuTtepun u mKaabpl OeHMBAHUS NPe3eHTALUH
Jeckpuntopsl MuHMManbHBINA W3noxeHHsIH, 3aKOHYEHHBIH, TOJIHBIN O0pa3noBbIi
OTBET PacKpBITHIA OTBET OTBET OTBET
«HEYJIOBJIETBOPH- «y/IOBJICTBOPH- «XOPOILO» COTIIMYHOY
TEJILHOY TEIILHO»
PackpsiTHe [Ipobnema He [TpoGnema packpeita [TpoGnema packpeita. [Ipobnema packpbita
npoOIIeMbl packpsbITa. HE MOJHOCTBIO. IIpoBenen ananus nosHoCcThIO. IIpoBeneH
OTCYTCTBYIOT BriBop! HE clenaHbl npo0ieMbl 6e3 aHau3 MPoOJIEMBI C
BBIBOJIBL. W/WIH BBIBOJIBI HE MIPUBJICUCHUS MPUBJICICHUEM
000CHOBAaHEIL. JIOTIOJIHUTEIILHOM JOIIOJIHUTENILHOM
nutepatypsl. He Bce nuTepaTyphl. BeiBoabl
BBIBOJIBI C/ICJIAHBI H/UITH 000CHOBAHBI.
000CHOBaHBI.
[MpencraBnenue [pencraBnsiemas [pencraBnsiemas [pencraBnsiemas [pencraBnsiemas
uHpopmanus uHdopmanus He nHdopmauns uHpopmanus
JIOTUYECKH He cHCTeMaTH3HpOBaHa CHCTEeMaTH3UPOBaHa U CHCTeMaTH3HPOBaHa,
cBsizana. He W/WIK He MOCJIe/I0BATEIbHA. MOCIIeI0BaTeNIbHA U
UCIIONIb30BaHbI MOCJIe/I0BATEIbHA. Hcnonb3oBaHo Ooiee 2 JIOTUYECKH CBsI3aHa.
npodeccruoHaTbHbIE Wcnonp3oBan 1-2 podeccHOHATBHBIX Hcmosib30Bano 6onee




TEPMHUHBIL. po¢heCCHOHATHHBIX TEPMHHOB. 5 mpodeccroHaIBHBIX
TEPMHUHA. TEPMHHOB.
Odopmiienue He ucnonb3oBanbl Hcnonb30BaHbl Hcnonb30BaHbl [upoxo
UH(POPMALMOHHBIC UH(POPMALMOHHBIC UH(POPMALMOHHBIC UCIIOJIb30BaHbBI
TEXHOJIOTHH TEXHOJIOTUH TEXHOJIOTUH HH(POPMALMOHHBIC
(PowerPoint). (PowerPoint) (PowerPoint). He 6o:tee TEXHOJIOTHH
Bonbmie 4 ommbok B 4acTU4HO. 3-4 2 ommboK B (PowerPoint).
MIpeaCTaBIAeMOt ommnoOKH B MIpeaCTaBIAEMOIt OTCYTCTBYIOT OIINOKHU
UHPOPMAIIIH. MIpeaCTaBIAeMOt nHPOPMALNH. B IIPECTaBIIEMOM
nH(GOpPMAINH. nHbOpMAaIIUH.
OTBeThI Ha Hert oTBeTOB Ha TonpKo OTBETH Ha OTBETHI Ha BOTIPOCHI OTBeTHI Ha BOIIPOCHI
BOTIPOCHI BOTIPOCHI. 3JIeMEHTapHEIC TIOJTHBIC W/WIH MIOJTHEIE C
BOTIPOCHI. YaCTUYHO TIOJTHEIE. MIPUBHAICHUEM

IPUMEPOB.




Bbaok B
O EHOYHBLIE CPEJICTBA IMMPOMEXYTOUYHOMN ATTECTAIIIA

Hepequb BOIIPOCOB JIA1 IOATOTOBKU K 9K3aMCHY

1.Yto npeacTaBisioT cobort xumudeckue spieHus? [IpuBeaure npuMepsl.

2. YeM XUMUYECKUE SIBICHUS OTIMYAIOTCA OT (PU3NUECKUX?

3. KakoBbI npr3HaKy XUMHYECKUX PEAKIUii?

4. ChopmynupyiiTe 3aK0H COXpaHEHHUS MAacChI BEIIECTB.

5. JlaliTe omnpeneneHre TOHATHN «XHUMHUYECKash pEeaKIus», «PeareHT», «IPOIYyKThI
peaKIm.

6. Kak coctaBuTh ypaBHEHME XUMUUECKON peakiuu?

7. [To kakuM pU3HAKAM KJIACCU(DUIUPYIOT XUMUUYECKHE PEaKIINu?

8. JlaiiTe ompeneneHus MOHATHIM «TEPMOXUMHUYECKOE YPaBHEHUE», «TEIUIOBOH A deKT
PEeaKLN», «IK30TEPMUUYECKAs PEAKIIUN», «IHAOTEPMUYECKAs PEAKIIUS.

9. Krnaccudukanuio 1o 4nciy U cocTaBy UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIUU.

10.  IlpuBenute OCHOBHBIE MOJOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHUS.

1. Crnioco0sI mosmyueHust okcu0B. Kak 00pa3yroTcs Ha3BaHUS OKCHIIOB?

12.  Ha xakue rpynmnsl pa3ieistoT OKCHIbI 10 XUMUUYECKUM CBOMCTBaM?

13. Kakne okcunpl Ha3bIBAaIOT «OCHOBHBIMIY ? KaKOBEI X XMMHUYECKHUE CBOMCTBA?

14. Kaxkue okcuabl Ha3bpIBaIOT «KUCIOTHBIMUY»? KaKkOBEI UX XUMHUUYECKHE CBOMCTBA?

15. Kaxkue oxcunbl Ha3zbBaloT «aMmdoTepHbIMI»? KakoBbI MX XUMHUYECKHE CBOMCTBA?

16.  KakoBa knaccugukamus ruipoKCuIoB?

17. [TpuBenuTe CrIOCOOBI MOMYYECHHS IIETI0UEH U HEPACTBOPUMBIX OCHOBAHHH.

18. KakoBbl xumuueckue cBONCTBa OCHOBAaHUMN?

19. [TpuBenuTe criocoObI MoydeHHs] OECKUCIOPOIHBIX M KUCIOPOACOAEPIKAIINX KUCIIOT.

20. KakoBbl XUMHUUYECKHE CBOMCTBA KUCTIOT?

21. JlaiiTe ompeneneHue cojied, mpuBeaAuTe Ux o0myro Gopmyry. Kak o6pasyroTcs Ha3BaHUS
coneit?

22. IlpuBenuTe KiIaccu(PUKaIUIO COJEH B 3aBUCUMOCTH OT COCTaBa KMCIOTHOTO OCTATKa.

23. Kak coctaBustoT popmyibl comneii?

24. IlpuBeauTe ciocOOBI MOTyYeHUsI aM(POTEPHBIX THIAPOKCHIOB.

25. KakoBbI XUMHUYECKHE CBOMCTBA aM(POTEPHBIX TUAPOKCHIOB?

26. UTo mpencTaBiIsiOT COO0 TeHETHUECKHUE PSJIbI METAIIJIOB M HEMETAIIOB?

27.4to mpenctaBisioT coboil pactBopsl? [lpuBenuTe mpuUMEpbl PAacTBOPOB PA3TUYHOTO
arperaTHOro COCTOSTHUS.

28.JlokaxxuTe, 4TO pacTBOpeHUE — 3TO (pu3HKO-XUMHUUecKUui mpouecc. [laiite ompeneneHue
MOHATUAM «THAPATHD, «KPUCTAIUIOTHAPATHD.

29.JlaiiTe onpeneneHne MOHATHS «pacTBOPUMOCTHY. [IpuBeanTe KiaccupuKaIiio BemecTB 1Mo
MIPU3HAKY PaCTBOPUMOCTH B BOJIE.

30.01 xakux (pakTOpOB 3aBHCUT PACTBOPHUMOCTH BELIECTB?

31.Crioco0OsI BeIpaKCHHS KOHIICGHTPAIIUU PACTBOPOB.

32.JlaiiTe OIpezie/IeHUE HOHITHIM «QIEKTPOIUTHI u «HERJIEKTPOIUTHD,
«AIIEKTPONIMTHYECKAs Aucconnanusy. KakoB MexaHu3M IHCCOLMALAN 3JIEKTPOIUTOB?

33.IlpuBeauTe OCHOBHBIE MOJIOKEHUS TEOPUH IEKTpoIUTUUECKON qucconuaruu (TI/I).

34.Yto mpencraBisieT coO0OM CTemeHb aucconuanuu sjekrponuta? OT Kakux (axTopoB
3aBHCHT CTENEHb aucconranun? Kakue BemecTBa OTHOCATCA K CUIIBHBIM 3JIEKTPOJIUTAM, a KaKue - K
cnabem? [IpuBeauTe mpuUMeEpHI.

35.JlaiiTe ompeneneHne KHUCIOT, OCHOBaHWM, COJEHl B CBETE TEOPUM DJIEKTPOJUTHYECKOMN
U CCOIUAIUN.

36.KakoBbI yclI0BHS IPOTEKAHUS peakiiii oOMeHa B pacTBOpPaX AJIEKTPOIUTOB?

37.KakoBo cTpoenue atoma?

38.IlpuBeauTe OCHOBHBIE XapAKTEPUCTUKHU DIIEMEHTApHBIX YACTUI: IPOTOHA, HEWUTPOHA,
3JIEKTPOHA.



39.Yto mpexncramisieT coboit maccoBoe umciio? KakoB (M3MYECKHU CMBICT TMOPSIKOBOTO
HOMEpa XUMHUYECKOT0 31eMeHTa B [leproanueckoii cucTeMe XMMHUYECKHUX JIEMEHTOB?

40.Yto npeacTaBisioT cOO0H U30TOMBI?

41.KakoB (pu3nuecKuil CMBICI HOMEpa Hepuoja XMMHUYECKOro snemMeHTta B [lepuonndeckoit
CUCTEME XUMHUYECKUX DJIEMEHTOB?

42.  KakoB ¢wusmueckuif CMBICI HOMEpa TPYIIBl XHMHYECKOTO DJIEMEHTa B
[Tepuoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB?

43.KakoBa ctpykrypa Ilepuoauyeckoit cucremsl xumuueckux snementoB [[.M. Menneneesa?
Kakyro unpopmarnuio 06 ornpeneaeHHOM XUMHUYECKOM 3JIEMEHTE MOXKHO H3Bieub U3 [lepuonnyeckoii
CUCTEMBI?

44, UTto npenacTaBistoT co00i METANIMYECKHE M HEMETANIMYECKHE CBOMCTBA XUMHUYECKHUX
3JIEMCHTOB?

45, KakoBbl 3aKOHOMEPHOCTH ¥ MPUYMHBI U3MEHEHHSI CBOMCTB XMMUYECKUX JIEMEHTOB B
Ipenenax OJHOM rpymnmnsl (IJIaBHOM MOATPYIIIEI); B IIpeeIax OJHOro nepuona’?

46. UTo moHUMAIOT O/ CKOPOCTBIO XMMHUYECKON peakiuu. Kakue (axTopsl BIHSAIOT Ha

CKOPOCTb XUMUYECKUX PEAKIIUI?

47.4Yto Takoe Bomopomubiii (pH) wm rtuapokcuisHbi (pOH) mnokazatenn? Kak onHu
B3auMocBs3aHbl? 67.YTto Takoe OydepHbie pacTBopsl? X coctaB u pacuet pH.

48.I'uaponu3 coned, Tunbl THAponu3a. KommekcHele coenuHeHus. CTpykTypa |
HOMEHKJIATypa KOMIIJIEKCHBIX COEAMHEHUH.

49.Kakue coeITMHEHUs Ha3bIBAIOT KOMIUIEKCHBIMU. [IpuBenuTe npumepsl.

50.YTo Takoe OKHUCIHUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu? Kak paccuMThIBAIOTCS CTENEHU
okucienus? [IpuBeaure mpuMepsl BAXKHEHIITUX OKUCIUTENICH U BOCCTAHOBUTEIICH.

51. Uro Ha3pIBalOT SKBHUBAJCHTHOM TOUKOW TuTpoBaHua? Kak QUKCHUPYIOT TOUKY
SKBUBAJIEHTHOCTU B MeTO/e HelTpanu3anuu? [IpuBeaure npuMepsl.

52. OxapakTepusylTe KHCIOTHO-OCHOBHOE THUTpoBaHHe. CyHIHOCTh METOJa, PEaKlUH,
JIeKalMe B €ro OCHOBE, TP Ciyyash TUTPOBAHMS, XapaKTepHble JUIsl JaHHOro Merona. IIpuBemute
npuMepsl. Meroa HelTpanu3zanuu. K kakoMmy ciaydyaro TUTPOBaHUS OTHOCHUTCS TUTPOBAHUE YKCYCHOM
KHCIIOTHI TUPOKCHUIOM Kanusi?

53. KpaTkas xapakTepuCTHKa Ka4eCTBEHHOTO M KOJIMYeCTBEHHOro aHanu3a. Kiaccuduxanms
METOJIOB. XuMuyeckue, ¢uznueckue, (QU3MKO-XUMUYECKHE METOJbl aHalu3a. 3HaueHHe
AHAJINTUYECKOU XMMHH B CEIBCKOM XO35HCTBE.

54. TepMuHONOTHS KAauyeCTBEHHOTO aHalW3a: Ka4yeCTBEHHAs pEaKIus, APOOHBIA U
CUCTEMATUYECKUN aHalIu3. AHAJIMTUYECKUE TPyNIbl KaTUOHOB W aHUOHOB, I'PYNIIOBOW PpEaKTUB,
(hU3UYECKUN PEaKTHB.

55. Knaccudukanust METOJ0B KOJMYECTBEHHOTO aHajiW3a: XHUMHUYECKHe, (QHU3HUecKue,
(U3UKOXUMUYECKHE METO/IbI aHATTN3A.

56. TurpoBanue. Knaccudpukanus u kpaTkas XapakTepUCTUKAa OCHOBHBIX TUTPOMETPHUECKUX
MeToA0B aHanu3a. Pabouune pactBopbl. CriocoObI MPUTOTOBICHHS.

57. ®U3UKO-XUMHUYECKHE METO/Ibl aHaNN3a. AHATUTUYECKUE CUTHAIIBI.

HIkaJjia oneHUBaHUA

JK3aMeH Kpurepun oueHuBanus
CdopmupoBaHHBIC U CUCTEMATUYCCKUE 3HAHUS; YCIICITHBIC U
«OTIUYHO» CUCTEeMAaTUYECKHE YMEHHUS;, YCIEIIHOE U CUCTEMAaTHUECKOE IPUMEHEHNE
HaBbIKOB

CdhopmupoBaHHbIE, HO COAEpPXKALIIE OT/IEIbHbBIC TPOOEIBl 3HAHUS; B
IEJIOM YCIIEUIHbIE, HO COJIeprKallye MPoOesbl YMEHHUS; B LIEJIOM
YCIIEUTHOE, HO COTPOBOXK/IAIOIIEECs OTACTbHBIMH OIINOKaMH
IIPUMEHEHNE HAaBbIKA
Hemnonnele 3HaHus; B LIEJIOM YCIIEIIHOE, HO HECUCTEMAaTUYECKOE YMEHUE;
B LI€JIOM YCIIEIIHOE, HO HECUCTEMAaTHYECKOE TPUMEHEHHNE HABBIKOB
®parMeHTapHbIC 3HAHUS, YMEHHS U HABBIKK / OTCYTCTBYIOT 3HAHUS,
YMEHHsI 1 HABBIKU

«Xopouio»

((YILOBJ'I CTBOPUTCIIBHO»

«HeynoBneTBOpUTENHHOY




KoMIIIeKT HTOrOBEIX OICHOYHBIX MAaTCPHAJIOB

OIIK-4. CtocobeH 000CHOBBIBATh M PEaTU30BBIBATH B MPO(ECCUOHATBLHOMN NEeITEIbHOCTH
COBPEMEHHBIE TEXHOJIOTHH C MCIIOJIb30BaHHUEM IPUOOPHO-UHCTPYMEHTAIBHOM 0a3bl U
WCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHBIC, OMOJIOTHUYECKHE U IPOPECCHOHATBHBIC TOHSITHS, & TAKKE
METOJbI P peIIeHUH 0011enpodeccHOoHaNbHBIX 33124

OIIK-4.1. OG0CHOBBIBAET U pean3yeT B MPOoheCcCHOHATHHOM IEATETLHOCTH COBPEMECHHBIC
TEXHOJIOTUH C UCTOJIb30BaHUEM MTPHOOPHO-MHCTPYMEHTAIBHOM 0a3bl IPH PELICHUN
o0menpogecCHOHAIBHBIX 337124

b51.0.17 Xumus (Heoprannveckasi  aHATUTHYECKAS)

3aoanus 3AKpslmozco muna

1 | lIpouumaiime mexcm u gvlbepume npasuIbHbIl 6APUAHN OMEEMA:
Yemy paBHO YHCJIO HEHTPOHOB B aTome 31 15 P?

1)31

2) 16

3) 15

4) 46

lIpasunvruiti omeem:2

2 | Illpouumaiime mexcm u gvibepume npasUIbLHbIU BAPUAHI OMBEMA.:

Peakuuu, B KOTOPBIX M3MEHSIIOTCS CTENEHH OKMCJICHHS 3JIEMEHTOB, HA3bIBAKOTCH S
1) coenuHeHUS

2) pa3noxeHus

3) OKHUCITUTENHLHO-BOCCTAHOBUTEIILHBIE

4) OKUCIICHUS

lIpasunvroiti omseem: 3

3 | Kakue 37eKTpoauTsl 00pa3yroT MpH JUCCOIMALUH XI0pua-uoHbl CI?
1) KCIO3

2) Ca(CIO),

3) HCI

4) HCIO

lIpasunvroiti omseem: 3

4 | Ilpouumatime mexcm u 6bl6epume 6ce npasuibHvle 8apuUArRmMbl Omeema.
Kakue yacTHIBI ABJIAKOTCA KaTHOHAMH?

1) NH4*

2) Cr207*~
3) NOs3~
4) Na'

Ilpasunvhoiii omeem: 1, 4

5 | I[lpouumatime mexcm u ycmaumosume coomeemcmaue.

YcTaHoBHTE COOTBETCTBHE MEXKIY YHCJIOM YJIEKTPOHOB HA BHEIIIHEM JHEPreTHYeCKOM
YPOBHE ¥ HA3BAHHEM XHMHYECKOT0 3JIeMeHTa

K kaoicooti nosuyuu, oannoil 8 nesom cmonoye, noobepume cOOmMEemMCmMayOUYI0 NO3UYUIO U3
npasozo cmoaoya:

YHucio 3JIEKTPOHOB DneMeHT
A |1 1 | Kanpmuit
b |2 2 | Kammit
B |3 3 | Asor
I |5 4 | ATFOMUHHMN

3anuwume sviOpanuvie yudpol NOO COOMBEMCMBYIOWUMU OVKEAMU.
A b B r

IIpasunvnviti omeem: A2b1B413

3adanus omkpelmo2o muna

6 | [Ipouumatime mexcm u enuwume Hedocmarouee ci080 8 COOMEEMCMBYIOueM KOHMEKCmy




naoeoice.
Du3n4ecKuil CMbICJ MOPSAAKOBOI0 HOMepPa XMMHYECKOI0 3JIeMEHTAa B TOM, YTO OH
onpeeasieT YncJao B sI/Ipe aToma.

Ilpasunvhblti omeem. npomonos

IIpouumavme mexcm u enuwiume nedocmaroujee Cl1060 8 COOMEEMCMEYIOUeM KOHMEKCNy
naoedice.
Ecau pH >7, TO cpeaa pacrBopa

Hpaeuﬂbelﬁ omeem. Weilo4Hasl

Ipouumatime mexcm u énuwume Hedocmaioujee Cio80 8 COOMEEMCMEYIOUEM KOHMEKCLY
naoeoxce.

- 3T0 XMMH4Y€CKO0€e BelleCTBO, YCKOPSIoIIee XHMHUYECKYI0 PeaKIHIo,
HO He pacxoaymlieecsi B mpolecce peakiuu.

Hpaeuﬂbelﬁ omeenm. Kamdajauzamop

Ipouumatime mexcm u énuwume Hedocmaioujee Cio8o 8 COOMEEMCMEYIOUEM KOHMEKCLY
naoeoice.
OTaaya 3J1eKTPOHOB CONPOBOMKAAETCS CTENEHN OKHMCJICHUS

Hpaeuﬂbelﬁ omeenit. noeblUleHuemM

10

Pewume 3a0auy u sanuwume omeem

B 70 r pacTBopa ¢ maccoBoii 10Jieil BemectBa ®% = 10 % cogep:kutcs
I PAaCTBOPEHHOT'0 BellecTBA.

B omsem 3anuwiume uucno 6e3 yKazaHus eOUHUY usmeperus

lIpasunvuoiti omeem: 7

11

Ilpouumatime mexcm u nuwiume Heoocmaroujee cio80 8 COOMEEMCMBYIOUEM KOHMEKCM)
naoeoice.

CKopocTh XUMHYECKOI peaKkiuu — H3MEeHEeHHe pearupyoummx
BelIeCTB B e JMHUILY BPeMEHH

Hpaeuﬂbezﬁ omeen. KOHyermpayuu
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Pewume ypagnenue u Hanuwiume omeem
Kakoii npoaykT o0pa3syercs B pesyabtare B3aumoaeicreust Na2O ¢ SO3
B omeeme nanuwume ¢hopmyny npo0ykma 63aumooeticmsus

Ipasunvuviti omeem: NaxSOq4
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Ipouumaiime mexcm u énuwume Hedocmaioujee cioo 8 COOMEEMCMEYIOUEM KOHMEKCNLY
naoeoxce.

Oxcuabl — 3TO CJI10KHbIE BelIeCTBA, COCTOSIINE U3 IBYX XUMUYECKHUX 3JIEMEHTOB,
OJTHUM M3 KOTOPBIX SIBJISIETCS

IlpasunvHulti omeem: KUCI0pOO

14

IIpouumatime mexcm u énuwiume Hedocmarowee co8o 8 COOMEENCMBYIOWEM KOHMEKCIY
naoeoice.
B psiny F — Cl — Br — I 3j1eKTPOOTPHIATEILHOCTD

Hpaeuﬂbelﬁ omeent. yYMeHbUulaenics

15

Jlononnume npeonodicenie cro80couemanuem u3 06yx cioé 6 COOMEEmcmeyouem KOHMeKcmy
naoeoice.
Besmmunna KW =[H*][OH]=1-10""* na3niBaercsa BOJIbI

IIpasunvHolil omeem: UOHHOE NPOU3BedeHUe

16

Ilpouumatime mexcm u nuwiume Heoocmaroujee ci080 8 COOMEEMCMBYIOUEM KOHMEKCM)
naoeoice.

peakums - XHMHYeCKasi peaKkuusi, CONPOBOKAAIOIIASICS
BBIIeJIEHMEM TEIJIOThI.

Hpa@uﬂbﬂbllz omeent. I9K3omepmudecKkas

17

Tlpowumatime npugeodennulil HuiCe MEKCHL, 8 KOMOPOM NPOnYweH pso cios. Beibepume u3z
npeonazaemoco CNUCKA C106d, KOmopbule HeoOX00UMO 8CMABUNMb HA MeCMO NPONYCKOB.
Coim OCHOBAHHUS U KHUCJIOTHI THAPOJIU3YIOTCSH M0 KATHOHY
CHucok cIIoB:

1) CUJIbHBIN




2) cnaObIid

3) amdoTepHbIi

Crnosa 6 cnucke 0anvl 6 umeHumenbHom naoexce. Kaxcooe cnogo modxxcem ovimo
UCNONB308AHO MONLKO 00UH pas. B omeeme 3anuwume nomepa mepmuros 6 nopsoke ux
ynompe0aeHus 8 mekcme.

lIpasunvnuiti omeem: 21
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Ipouumaiime npugedenvlil HUXCe MEKCM, 8 KOMOPOM NPONYWeH psio cl06. Boibepume u3
npeonazaemMo20 CRUCKA Clo8a, KOMopvie HeoOX00UMO 6CMABUMb HA MeCmOo NPONYCKO8.

AHAJIN3 3aKJIKYaeTcsi B YCTAHOBJEHHMH YHMCJIEHHOT0 3HAYEeHUs!
COIepKAHUSA B HCCJIelyeMOM 00pa3iie Mo aHAJINTHIECKOMY .

Cnucox cnog:

1) anamut

2) KOJIMYECTBEHHBIN

3) Ka4eCTBEHHBII

4) curHan

lIpasunvroiti omeem: 214

19

Ipouumaiime ycnogue 3adaqu, npedcmagvme Kpamxoe peuleHue u 3anuuume omeen.
Paccmorpure cxemy peakuuu: Mg(OH): + HNO3— A + H20. Kakoe ko1u4ecTBo
BeleCTBA a30THOI KM CJI0THI HE00X0UMO B3MITh, UT00 00pa3zoBaJica 0,1 moJib BemecTBa
A?

B omeeme nanuwiume ypasnenue peakyuu, 3anuuiume 4UCio KOIUYECMEd geujecmea oes
VKA3aHUSL eOUHUY USMEPEHUs

Ipasunvnviti omsem: Mg(OH), + 2HNO3;— Mg(NOs); + 2H>0, 0,2

20

Hanuwume ypaenenus peakyutl, n(pomekaiowux co2i1acHo NpeocmasienHol cxeme:
Ca—Ca0—CaCh—Ca(NOs)2

lIpasunvnviti omeem: 2Ca+0>,=2Ca0O
CaO+2HCI=CaCl; + H O, CaCly+ 24gN0O3=Ca(NO3), + 24gCI

Oopa3zen opopmiieHHs IK3AMEHAIIMOHHOT0 OnJIeTa

MuUHHCTEPCTBO CeJILCKOIro xo3siiictBa Poccuiickoii @exepanuu
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOE 00pa3oBaTeIbHOE YUpe:KIeHNe BbICIIero
o0pa3oBaHus
«/londacckasi arpapHasi akageMus»

@akynpTeT  ATPOHOMHYECKHI
Kadenpa EcTecTBEeHHOHAYYHBIX NUCIUILINH

OOpasoBarenbHas mporpaMma _OakaJlaBpHar
Hamnpasnenue noaroroku/cnienanbHocTh  36.03.02 300TexHUS
Hanpasnennocts (npoduns)  3ootexHud. IIpogykTHBHOE )KUBOTHOBOJCTBO U

OXOTOBEICHIE

Kypc 1
Cemectp 1

HucuummuHa «XuMHs (HEOPraHUYecKasi U AaHAJTUTHYECKAS)»

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Kakue coeqHEHUs Ha3bIBAIOT KOMIUIEKCHBIMHU. [IpuBeanTe mpumepsi.
2. Knaccudukarus METo10B XUMHUYECKOTO aHAJTH3a.
3. C moMo1IpI0 3JEKTPOHHOTO OanaHca noxoepute KodQGUIIMEHTH A peaKIuu

ZnS + HNO3 —Zn(NO3)2 + H2SO4 + NO

YTBepxkaeHO Ha 3aceaHuy KadeIphl €CTeCTBEHHOHAYYHBIX JUCITUTIINH




[TpoTokon Ne OT«__ » 20 1.

3aB. kadeapoii [1.B. llenuxoB ~ Ok3ameHATOp P.1. YepHsblieBa
noAIuCh noAIuCh



[Tpunoxenue 1
JIucr Bu3npoBaHus (POHIA OLICHOYHBIX CPEACTB
HA oYepeaHOM YUYeOHBIH roj

@OoH/I OLEHOYHBIX CPEACTB MO AUCHUIUIMHE «XUMHS (HEOopraHWYecKas M aHaJIUTHYECKas)»
MMPOAHAIM3UPOBAH M NMPU3HAH aKTyaJIbHBIM JIs McTiofib3oBaHus HAa 20 - 20 y4eOHBIN TO/I.

[TpoTokon 3acenanus kaheapbl €CTECTBEHHOHAYYHBIX JUCITUIUIMH OT «__ » 20 1. Ne

3aBeayroniuii kKadeapoit ecTeCTBEHHOHAYYHBIX TUCITATIAH
« » 20 T

@OoHA OLIEHOYHBIX CPEACTB MO JAUCHUIUIMHE «XHUMHsA (HEOpraHMYecKas M aHATUTHYECKasi)»
MPOAHATM3UPOBAH U MPU3HAH aKTyaJIbHBIM IS Mcrioyib3oBaHust Ha 20 - 20 y4eOHbIii rof.

[TpoTokoun 3acenanus Kageapbl €CTEeCTBEHHOHAYYHBIX AUCIUILIUH OT «_ » 20 . Ne

3aBenyromuii kadeapoil ecTeCTBEHHOHAYYHBIX TUCITUTUINH
« » 20 T




