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Pabouass mnporpamma aucummiiHbl «OOmas xXuMus» pa3zpadoTaHa B
coorBeTrcTBUM ¢ TpeboBanusimu DI'OC BO mno cnenuansHoctu 31.05.03
Cromartomnorusi, YTBEP:KJICHHOMY IpUKa3oM MUHHCTEPCTBA HAyKHM M BBICIIETO
oOpa3zoBanust Poccuiickoit ®@egepaunu ot 12.08.2020 No 984, mpukaza
MuHnucTepcTBa HayKd M BBICHIETO oOpa3zoBaHusi Poccuiickoit denepanuu OT
06.04.2021 Ne 245 «O6 ytBepxknenuu Ilopsinka opraHu3aii U OCYIIECTBICHHUS
o0pa3oBaTeNbHON MEATEIbHOCTH MO 00pa3oBaTeIbHBIM MPOrPAMMAaM BBICILIETO
oOpa3oBaHMsi - TMporpaMMmaM OakajaBpuara, MporpaMMaM CIEIHaINTeTa,
porpaMMam MarucTpaTypbi».

Pabouast mporpamMmma ydeOHON MUCHMIUIMHBI OJ00peHa Ha 3aceaHuu Kadeapsl
«DynnamenTtanpHas MmeauiHay (mpotokon Ne 10 ot «24» mas 2024 r.)



1. IlepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 TUCHUILINHE

1.1 IlepeyeHb KOMIETEHUMHA ¢ HMHIANKATOPAMH WX OCTHKEHUS

COOTHECECHHBIC C INIAHUPYEMBIMU peE3yjabTaTaMu oﬁyqe}mﬂ o AMCIOMIIJINHE:

Koa n HaumeHnoBanue HaumeHoBaHue IInanupyemsle pe3yJibTaThl
KOMIIeTeHI[UH WHINKATOPA I0CTHKEHHS o0y4yeHUs MO THCUHILINHE
KOMIIeTeHIHH
OIIK-8 Cnocoben | MOIIK-8.1 Hcnonb3yer | 3HaTh: OCHOBHBIE  (PH3HKO-
UCIIOJIb30BATh OCHOBHBIC | OCHOBHBIC (GHU3MKO- | XUMUYECKHE,
(bI/I3I/IKO-XI/IMI/I‘-IeCKI/IC, XUMHNYCCKHUC, MaTEMATHYCCKHUEC n
MaTeMaTH4ecKue U | MaTeMaTHYECKHe U | €CTECTBCHHOHAYYHbIC
CCTCCTBCHHOHAYYHBIC CCTCCTBCHHOHAYYHBIC NOHATUA U MCTOAbI, KOTOPLIC
NOHATHA M METOJbl MU | TIOHATUS M METOJbI, KOTOPBIC | HCIONB3YIOTCS B MEAHUIIUHE.
peiCHUN HCIIOJIB3YIOTCA B MCAUIINHC YMeTh: HUCIIOJIB30BAaTh
npodecCHOHATIBHBIX 3a1a4 OCHOBHBIE ¢busHKo-
XHUMHYECKUE,
MaTeMaTH4eCKUe u
€CTCCTBCHHOHAYYHBbIC
METOJbl, NPUMCHSEMbBIC B

MEJIULIMHCKOM MPAKTHUKE.
Brmanerr HaBhIKaMM aHalM3a
npoOJIEeMHOM CHUTyaluu Kak
CHCTEMBEI, BBISIBIISITD ee
COCTABJIIONIME M CBSA3H
MEXKy HUMH.

OIIK-8 Cnocoben
HCIOJIb30BaTh OCHOBHbIE
(U3UKO-XMMHYECKHE,
MaTeMaTHYECKHE "
€CTECTBEHHOHAYYHbIE
MOHATUS U METOABl IpH
pelieHnn

npodeccnoHanbHBIX 3a7a4

NOIIK-8.2 W urepnperupyer
JaHHBIE OCHOBHBIX (DU3HKO-
XUMHYECKHUX,
MaTeMaTHYECKHX "
€CTECTBEHHOHAYYHBIX
METOJIOB HCCIIEJOBaHMs IIpU
perieHuu npogecCuOHATBHBIX
3a1a4

3HaTh: OCHOBHBIE MOKA3aTEIN
(U3UKO-XMMHYECKHX,
MaTeMaTHYCCKUX u
€CTECTBEHHOHAYYHBIX
METOJZIOB HCCIEOBAaHUS TIPHU
peteHue mpoheccuoHaTbHBIX
3ajad.

YMeTb:  MHTEpPIpPETHUPOBATH
JaHHBIE OCHOBHBIX (1)I/I3I/IKO-
XUMUYECKUX,
MaTEMaTHYCCKUX u
€CTECTBEHHOHAYYHBIX
METOJZIOB HCCIIEJOBAaHUSI TIPH
pereHue mpoQecCHOHATBHBIX
3a/1au.

npodeccuoHaNbHbIX 3aa4

BnaneTs HaBBIKAMH
UCIOJIb30BAHUS TTOHATHIHOTO
u (yHKIIMOHATILHOTO
anmapara XMMHUH.
OIIK-8 Cnocoben | MOIIK-8.3 [Tpumensier | 3HaTh: OCHOBHBIE (DUBHKO-
WCTIOJTh30BATh OCHOBHEBIE | OCHOBHBIC GU3NKO- | XUMUYECKHE,
(bU3NKO-XUMHUYECKHE, XMUMHUYECKHX, MaTeMaTHYeCKue u
MaTeMaTHYECKUE U | MaTeMaTHYECKUX U | €CTECTBCHHOHAYYHBIC
€CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHBIX METOJIbI | MOHATUS U METO/bI, KOTOpbIE
MOHATUST W METOABl TIPH | UCCIIAOBAHMS TPU PEIICHUH | UCIOIB3YIOTCS B METUIIHE.
peleHnu npogeccuOHaNbHBIX 3a/1a4 YMeTb: IpUMEHSTh OCHOBHBIE

(hU3HKO-XMMHYECKHE,




MaTeMaTHYECKHE u
€CTECTBEHHOHAYYHbIE
METOJbl, TPUMEHSIEMbIE B
MEIHMIMHCKON ITPaKTHKE.

Bnagets HaBbIKAMU
KCII0Ib30BaHUS TIOHSITUMHOTO
U (yHKIIMOHATILHOTO

anmnapara XMMHH.

1.2 Drtanbl ¢QopmMuUpoOBaHHSI KOMIETEHIHM B IpoLecce OCBOEHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

Kon
@opMyJIMPOBKA KOMIIETEHINHU Cemectp drtan
KOMIETEHIIUH
YK-1 Crnioco0eH oCyIecTBISATh KPUTUYECKUN
aHaJIN3 MPOOJIEMHBIX CUTYyaIHii HA OCHOBE .
1 HavyaIbHBINA
CHUCTEMHOT'0 TI0JIX0/Ia, BEIPA0aThIBATh
CTpaTEruI0 ICUCTBUI
OIIK-3 Crnoco0eH K TpOTHUBOICHCTBUIO .
HAYaJIbHBIH,
MIPUMEHEHHUS JIOTIMHTA B CIIOpTE U 60phoe ¢ 1 .
M OCHOBHO

2. MecTo TMCHMILIMHBI B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMmbl
Jucouninnaa «OO0Imas XuMHS» OTHOCUTCS K 00s3aTebHOM yacTh Ojoka 1
OIIOII cneumnanurera.

ConepxaHue  TUCHUIUIMHBI  SIBJISAETCS  JIOTUYECKHM  MPOJOKECHUEM
coJiep kaHus 001e00pa30BaTEIbHBIX JUCIUIUIUH U CIIYKUT OCHOBOM I OCBOCHUS
JTUCIUIUIMH  OMOOpraHWYecKass XUMHUS, OHOJIOTHMYecKass XWUMHs, HOpMabHas
dbuzunonorusi.

3. O0beM TMCUMNIMHBI M BUIbI y4eOHOI padoThI
TpynoeMKOCTh TUCHMILJIMHBL: B 3.e. - 3/ uyac - 108

Buj yueoHoii pa6oTnl Bcero yacos CerCTp
KonTtakTHas padora 56 56
B ToM uucne: - -
Jlexun 18 18
JlaGopatopusbie pabotsl (JIP) 38 38
[TpaxTrueckue 3anstus (I13) - -
Cemunapsl (C) - -
CamocrosiTesibHast padoTa (Bcero) 25 25
B ToM uucne: - -
[TpopaboTka MaTepuaia JeKIHiA, TOArOTOBKA K 3aHATHIM
CamocTosTeTbHOE U3YICHUE TEM
Pedepar




By npomexxyTodHOM aTtTecTanuu (dK3aMeH ) 27

27

OO01mas TPy10€eMKOCTh yac. 108

108

3.e. 3

4. Coaep:kanue IUCHUTINHBI
4.1 KonrakrHas padora
Jlexkuuu

Conep:xanue JeKIU T CHUTITHHBI

TpyroeMkocTh
(uac)

OCHOBBI XUMHUYECKOM TEPMOAUHAMHUKH.

OCHOBBI XUMHYECKOW KHHETUKH, XUMUYEeCcKoe paBHOBecHe. KaTanus.

CTpoeHue u CBOMCTBA KOMIUIEKCHBIX COEUHEHMUIA.

PactBopsl. PactBopumMocTs BemiectTs. [Iporiecc pactBopeHus. 3aKoHbI
I'enpu, Jansrona, CeuenoBa. KommMratuBHbie CBOMCTBA PACTBOPOB.

NININIDN

Bonoponnsliii nokaszarens. PacTBOpbI cl1aObIX 3J€KTPOIUTOB. 3aKOH
pa3basnenus OctBanbaa. CUIbHBIC JIEKTPONIUTHL, Teopus Jebas u
['tokkens. Monnas cuiia pacTBOpOB, aKTUBHOCTH HOHOB.

[TpoTonuTuyeckas Teopus KHUCIOT U OCHOBaHUH. bydepHbie pacTBOpbI
Y UX CBOMCTBA. KMCIOTHOOCHOBHOE paBHOBECUE KUBOTO OPTraHU3MA.
Bydepnblie crucTeMbl KpOBH.

OObeMHbIe METO/IBI aHATTN3A. AJNKATUMETPHS, alUAUMETPUS, TEOPUS
WHIUKAaTOPOB.
IIepmanranaTomeTpus, HOAOMETPUS.

Konnounnele cucremsl, kKaccupuKalus, CTPOCHUE, MOJIEKYJISIPHO-
KMHETUYECKUE, ONTUYECKUE U DJIEKTPUIECKHE CBOMCTBA. OCHOBBI
(bu3nyecKoil XUMUMN MOBEPXHOCTHBIX SIBICHUH. A1copOrusi.

UTOI'O

18

JlaGopaTopHbie padoThI

Tpyno-
€MKOCTh
(4ac)

Coaeprxanue NPaKTHYECKHUX

Ne pasznena N
pasi 3AHATHI

®opma
TeKyLero
KOHTPOJIA

1.Crioco0s! Belpaxkenus |IIpuroroBieHnne pacTBOpOB. 2
KOHLEHTpaLlun JlaGoparopHas paboTa
pacTBopoB. 3aKOH «IIpuroroBiieHue pacTBOpOB
9KBHMBAJICHTOB. 3aJJaHHOW KOHLIEHTPALUN.
Pemnrenne 3amau.

YcTHBII onpoc

2.0cHoBbI xumuueckoii | JlabopaTopHas padora 2
TEPMOIUHAMHKH. «Tepmonunamuka. Onpenenenue
TerI0BOTO 3¢ (deKTa peakiuu
HEHTpaIu3aIuy IS CUIBHBIX U
CJ1a0bIX KUCTIOT».

YceTHBII onpoc

3.0cHoBbl xuMuyeckoit |JlaboparopHnas pabota «BnusHue 2
KHHETHKH. XUMHYECKOE |KOHIIEHTPAINU, TEMIIEPATYPHI,
paBHOBeCHE. KaTaJln3aTropa Ha CKOPOCTh
XUMHYECKHUX PEAKIUI».

YeTHBIN onpoc




4 |4.KomruiekcHbie JlabopaTtopnast pabora «CtpoeHue 2 [TucemenHnas
COCTUHEHMUSI. U CBOMCTBA KOMITJICKCHBIX KOHTPOJIbHAS
COCIUHEHUIN. pabota YcTHBIN
OTIpoC
5 |5.0kucnurensHo- JlaGopaTtopHnas pabota 3 YcTHBIN onpoc
BOCCTAaHOBUTEIIHHBI € «OxucIUTEenHHO-
peakiun. «MeTox BOCCTAHOBUTEJIbHBIC PEAKIIUN.
MOy PEAKLIHI.
6 |6.KomnuratusHbie JlaboparopHnas pabota 3 YcTHBIN ompoc
CBOWCTBA pacTBOPOB. «KommmraruBHbie CBOKWCTBA
pacTBOPOBY.
7 |7.PactBopsl cunbHBIX B | JlaGopaTopHas pabora 3 YcTHBIN onpoc
CITa0BIX DJIEKTPOIUTOB | «PaBHOBECHE B BOJHBIX pacTBOPAX
AIIEKTPOJIUTOBY.
8 |8.I'maposm3 coneit JlaboparopHnas paboTa 3 YcTHbI onpoc
«BonopoHbI OKa3arTes.
IM'unponus conei».
9 |9.bydepnsie pactBopsl | JIabopaTtopHas paboTa 6 [TucemenHas
«IIpuroroBiieHue u CBOMCTBA KOHTPOJIbHAS
Oy(depHBIX pacTBOPOBY. pabota
10 |10.06bemuble MeTonbl | JIabopaTopHas pabota «MeTox 3 YcTHBIH onpoc
a”Haim3a. 3aKOH HEeUTpau3aluu. AIUIUMETPUSI.
JKBHBAJICHTOB.
11 |11 .Meton JlaboparopHnas paboTa 3 VYcTHbI onpoc
HEHTpaIu3aIum. ATKaTUMETPUS.
12 |12 .Penoxcumerpus JlaGopartophnast pabota 3 YcTHbI# onpoc
«IlepmaHTaHaTOMETPUS.
14 |13.KommuiekcoHoMe JlaGopaTtopHnast pabota 3 [Tucemennas
TpHs «KommnekcoHomeTpusi. KOHTPOJIbHAS
Omnpenenenne KeCcTKOCTU BOJABI. pabora
UTOI'O 38
CamocrosiTesibHas pad0oTa 00yYAOLIMXCH
Ne 001mmx
. Tpyno-
Ne MOJYJIeH, HanmenoBanme pa3gesia/TemMsl eMKOCTE Buna
n/n YaCTHBIX yueOHOH TUCHHIIIMHBI (uac) KOHTPOJIA
MoOayJIel
1. |1 Pazgen 1 CiocoOb! BEIpaskeHMs 2
KOHIIEHTPAIIUU PACTBOPOB. 3aKOH
SKBUBAJICHTOB
2. |1 Paznen 2 Xumuueckas 2 [TpoBepka
TEPMOAMHAMHKA JIOMAIITHETO 3aaHus,
HaIMcaHue
pedepaToB
3. 1 Paznmen 3 Xumuveckas KHHETHKA |2 [TpoBepka
JIOMAIITHETO 3aaHMs,




HaIlTMCaHUEC

chopMHUpPOBAHHOCTH KOMIIETEHIUI

pedeparon
4, Paznen 4 KomriekcHbie 2 [TpoBepka
COCMHEHUS JIOMAIIIHETO 3a/1aHus,
HaIHCaHUEe
pedepaToB
5. Paznen 5 OkucnurensHo- 2 [IpoBepka
BOCCTaHO-BUTEIILHBIC PEAKIIUU JIOMAIITHETO 3a/1aHus,
HamucaHue
pedeparon
6. Paznen 6 «KonnuratusHeie 2 [IpoBepka
CBOWCTBA PaCTBOPOBY. JIOMAIITHETO 3a/1aHus,
Hancana pedeparon
7. Paznien 7 PacTBOpBI CUIIBHBIX U 2 IIpoBepka
CJIa0BbIX AJICKTPOJIUTOB JIOMAIITHETO 3a/1aHus,
HanucaHa peeparoB
8. Paznen 8 I'mnponus coneit 2 [IpoBepka
JIOMAIITHETO 3a/1aHus,
HarmucaHa pedepaToB
9 Pa3znen 9 bydepubie pacTBOpbI 2 [IpoBepka
JIOMAIITHETO 3a/1aHus,
HarmucaHa pedepaToB
10 Paznen 10 O0beMHBIE METOABI 2 [TpoBepka
aHayu3a. 3aKOH SKBHUBAJICHTOB. JIOMAIITHETO 3a/1aHus,
HamrcaHa pedeparoB
11 Paznmen 11 Meron nefitpanuzanuu. |2 [TpoBepxka
JIOMAIIIHETo 3a/1aHus,
HanucaHa pegeparoB
12 Pa3znen 12 Penoxcumerpus 1 IIpoBepka
JIOMAIITHETO 3a/1aHus,
HanucaHa pedepaToB
13 Pasznen 13 KommiekconomeTpust 2 IIposepka
JIOMAIITHETO 3a/1aHus,
HanucaHa pedepaToB
UTOTI'O 25
5. ®Doupg OLEHOYHBIX cpeacTB s NPOBEPKH YPOBHS

5.1 OueHouyHble MaTEpPHAJBI JIS1 OLNEHKH TEKYIIero KOHTPOJIS

yCIeBaeMoOCTH (3Tanbl OLEeHUBAHUS KOMIIETEHIINN)

3ananus B TecToBoil popme.

1. Xumuueckas TepMOAMHAMUKA OTIPEICIISICT:

a) temoBbie 2G(EKTH Pa3IMUHBIX XUMUUYECKUX U (PU3UKO- XUMHYECKUX
MPOLIECCOB;



6) BEpPOSTHOCTH CAMOIPOU3BOJIBHOI'O IPOTEKAHUS XUMHUYECKOT0 TIpoliecca B
TOM WJIM UHOM HaIlpaBJICHUH;

8) CKOPOCTb MPOTEKAHUSI XUMHUUECKOTO MPOIIECCa;

2) yCJIOBHS, TIPH KOTOPHIX XUMHYECKas PEaKIus OyJeT HaXOAUThCS B
COCTOSIHUM PAaBHOBECHSI.

2. 3ydyeHune npoTeKaHUsI XUMUYECKUX PEAKIUN C TTO3UIMNA TEPMOJUHAMUKHA
HEe TpeOyeT CBEJCHUH O:

@) CTPOSHUM MOJICKYJI BEIIECTB, YUaCTBYIOIIUX B PEAKIINH;

6) MeXaHW3Me MPOTEKaIOIIeH peaKIuu;

6) HaydaJlbHOM U KOHEYHOM COCTOSIHUHU CHUCTEMBI;

2) BHEIIHUX YCJIOBHUSX, B KOTOPBIX HAXOJAUTCS CHUCTEMA.

3. N3onupoBaHHbIE CUCTEMBI OOMEHUBAIOTCS C BHEITHEH CpeIoi:
a) TOJBKO BEIIECTBOM;

0) TOJIBKO dHEPIHEl;

8) Kak BEIIECTBOM, TaK U YHEPTHUCH;

2) He crnocoOHbl OOMEHUBATHCS HU TEM HU JIPYTUM.

4. 3akpbITble CUCTEMbI OOMEHUBAIOTCS C BHEUIHEN CPEIOi:
@) TOJBKO BEIICCTBOM;

6) TOJIBKO dHEPTHEH;

8) Kak BELIECTBOM, TaK U YHEPTHUEH;

2) He crnocoOHbI OOMEHUBATHCS HU TEM HU JIPYTHM.

5. OTKpBITBIE CHUCTEMbI OOMEHUBAIOTCS C BHEUTHEH CPEIoit:
a) TOJBKO BEIIECTBOM;

0) TOJIBKO dHEPIHel;

8) Kak BEIECTBOM, TaK U DHEPTHEI;

2) He crnocoOHbl OOMEHUBATHCS HU TEM HU JIPYTUM.

6. 'OMOreHHOM TEPMOAMHAMUYECKON CUCTEMOM ABJISETCS:
a) 3eMHas atmMmocdepa;

6) nr000 BOJIHBIN pacTBOP TOTO UM MHOTO BEIIECTBA,;

8) YEJIOBEUYECKUI OpraHu3M;

2) COBOKYITHOCTb BOJIbI, JIbJIa U BOJISIHBIX MapOB.

7. I'eTeporeHHoN TepMOJUHAMUYECKON CUCTEMOU SIBJISIETCS:

@) COBOKYIHOCTb JBYX HEOTPAHUYEHHO CMEIINBAIOIINXCS )KUIKOCTEM;
6) mo0ble METAJTTUYECKUE CIUIaBhI;

8) 4YeIIOBEUECKHI OpraHu3M;

2) COBOKYITHOCTb JIBYX HECMEIIHUBAIOIIUXCI MEXITY COOOM KUIKOCTEH.

8. PaBHOBECHBIM SBJISICTCS TAKOE COCTOSIHHUE CUCTCMBI, ITPU KOTOPOM:
Cl) BCC €€ TCPMOAMHAMHUUYCCKHUE IMapaMETPbl OCTAIOTCSA HCU3MCHHBIMU M



OTCYTCTBYET OOMEH PHEPryuei U BEIIECTBOM C BHEIIHEH CPeIoi;

6) HaOMrOmaeTCsl PaBHOIICHHBIM B 00€ CTOPOHBI OOMEH SHEpPrueil Wiu
BEILECTBOM C BHELITHUM MHUPOM;

8) TOJIBKO C BHEIIHEW CPEIO OTCYTCTBYET OOMEH SHEPIUEH B TOM U HHOM
HaIlpaBJICHUMU;

2) €€ KaueCTBEHHBI COCTaB OCTAETCS] HEM3MEHHBIM.

9. TCpMOI[I/IHaMI/ILIeCKI/IM IMponcCCOM HA3bIBACTCA:

Cl) HNU3MCHCHUC BO BpPCMCHH 3HAYCHUM OAHOI'0O HJIN  HCCKOJIBKHX
MUKPOCKOIIMYCCKUX ITapaMCTPOB CUCTCMBI;

6) nepexoa CUCTEMBI U3 OJHOT'O PaBHOBCCHOT'O COCTOAHUSA B APYTOC,

6) NU3MCHCHUC BO BpPCMCHH 3HAYCHUM OAHOI'O HJIN  HCCKOJIBKHX
MAaKpPOCKOIIMYICCKUX IIapaMCTPOB CUCTCMBI;

2) COXpaHCHUC BO BpPEMCHM HCHU3MCHHBIMM YHCJICHHBIC 3HAUCHMUA
MAaKpOCKOIIMYCCKUX MapaMCTPOB CUCTCMEI.

10. ITponeccel, 1715 MPOTEKAaHUsI KOTOPBIX HE TPEOYETCsl OKa3aHUE HA CUCTEMY
BHEIIIHETO BO3/ICUCTBHUSI, HA3bIBAKOTCS:

@) KpYTrOBBIMU;

6) HecaMONpPOU3BOJIbHBIMU;

8) CaMOIIPOU3BOJIbHBIMU;

2) CTalOHapPHBIMHU.

11. PeanbHble MpOIECCHI, TPOTEKAIOIINE B TPUPOIE U B OPTaHU3ME YETIOBEKA,
C TOYKU 3pECHUS TEPMOJIUHAMHUKN MOTYT OBITh:

@) TEepMOJUHAMHYECKH OOpPaTUMBIMU U PAaBHOBECHBIMU;

6) CcaMoNpOU3BOILHBIMU;

8) CTallMOHAPHBIMU;

2) TEepMOJAMHAMHYECKH HEOOPATUMBIMHU ¥ HEPABHOBECHBIMU.

12. BHyTpeHHS:s SHEPTUS CUCTEMBI:

@) SABISETCS CYMMOW MOTEHUMAIbHOM M KWHETUYECKOM HHEprui Bcex
COCTABJIIIOIIUX €€ YACTULI;

6) MOXeT OBbITh JIETKO OXapaKTepu3oBaHa aOCOIIOTHBIM YHCICHHBIM
3HAYECHUEM;

8) OCTAaeTCsI HEU3MEHHOM B XOJ€ COBEPLICHUS TEPMOAMHAMUYECKOTO
IpoLecca;

2) SIBJISIETCSI COCTaBHOM YaCThIO MOJTHOW WJIM OOIIEH SHEPTHUH CHCTEMBI.

13. AquabaTHBIMU CHUCTEMaMH Ha3bIBAIOTCS CUCTEMBI, B KOTOPBIX MPOIIECC
oOMeHa PHEpTUEH ¢ BHELTHEN Cpeoi:

@) MOXKET OCYIIECTBIIATHCS TOJIHKO B (POPME TETIOTHI;

6) HEBO3MOKCH;

6) MOXET OCYIIECTBIATHCS Kak B ¢GopMe TEIIoThl, TaK M 3a CYET
COBEPILIEHUS PaOOTHI;



2) MOXKET OCYIICCTBIIAATHECA TOJIBKO 3a CUCT COBCPIICHUA pa6OTBI.

14. TepmMoarHAMUYECKUH MTPOLIECC, MPOTEKAIOIINUNA PU MMOCTOSHHOM 00BEME,
Ha3bIBACTCS:

a) WM300apHBIM;

6) anmabaTHBIM;

8) W30TEPMUYECKUM;

2)

HN30XOpPHBIM.

15. TepMmoauHaMHYECKHH TPOILECC, MPOTEKAIOMMNA MpPU MOCTOSHHOM
JIaBJICHUH, HA3bIBACTCS:
a) Wn300apHBIM;
6) anuabaTHBIM;

6)
2)

MU30TEPMHUYECKUM,;
MU30XOPHBIM.

16. CornacHo nepBoMy 3aKOHY TEPMOJINHAMUKH:

a) mpous3BoAMMAs CHCTEMOM paboTta Bcerga OoJiblie,

3aTpadcHHas Ha €€ MPOU3BOJICTBO;

6) TNpOU3BOAMMAs CUCTEMOU paboTa BCEra paBHa TEIUIOTE, 3aTPAYCHHON Ha
€€ MPOU3BOJICTBO;
MpOU3BOAMMAs CHCTEMOW paboTa Bcerja MeEHbIe, 4YeM TeruloTa,
3aTpayeHHasi Ha ee MPOU3BO/JICTBO;

2) BO3MOXKCH JBUTATElb, COBEPIIAIOIIUN CKOJb YIOJHO JOJTO paboTy,0e3
MOJIBE/ICHUS DHEPTUU U3BHE.

6)

17.TemoBort  3(PpdekT XUMHUYECKOM  peakuuH, MNPOTEKaIoIIeH
IMIOCTOSIHHOM OOBEME:

a)
0)
6)
2)

Bcerja paseH 0;

OTpeIeIIIeTCS U3BMEHEHUEM BHYTPEHHEN SHEPIUU CUCTEMBI;
OTpEeNIEIIICTCS U3BMEHEHUEM DHTAIBITUN CUCTEMBI,

ompenensercss pabOTON, COBEPIICHHOW BHEUIHUMH CHUJIaMU

CUCTEMOU.

18.

TeroBoit  3¢dekT XUMUYECKON peakmuu, MPOTEeKaromeh

IIOCTOAAHHOM AAaBJICHUU:

a)
0)
6)
2)

Bcerjia paseH 0;

ONpeIeIAeTCS] U3BMEHEHUEM BHYTPEHHEN SHEPTUU CUCTEMBI,
OTIpeNIeIIICTCS U3MEHEHUEM DHTAIBITUN CUCTEMBI,

ompenensercs pabOTOW, COBEPIICHHOW BHEUIHUMH CHJIaMU

CUCTEMOM.

19. DHTANIBNINA CUCTEMBI ONIPEACIISIETCS COOTHOILIEHUEM:

a)

Ur- U= A U;

yeM TeIIoTa,

npu

Hazg

npu

HaJ



0) A=p-AV,;
6) H=U+pV,
2) G=H-TS.

20. TepmoxuMHe Ha3bIBAECTCH:

a) pazgen (QU3NYEeCKOoW XMMHH, H3y4YalOlUil BIMSHUE TEMIIEpaTypbl Ha
HaIIPaBJICHUE NPOTEKAHNs XUMUYECKON PEAKIINY;

0) paznen (pU3MUECKONW XHMMUHU, WU3Y4alOUIM BIUSHUE TEMIIEpATypbl Ha
CKOPOCTb ITPOTEKAHUSI XUMUYECKON pEaKIUH;

8) pasznen (pU3MUECKONM XHMMHUHU, WU3Y4aAlOUIMH BIUSHUE TEMIIEpPATypbl Ha
CKOPOCTb YCTaHOBJICHHUSI XUMUYECKOTI'O PaBHOBECHS;

2) paszgen XMMHYECKON TepMOJMHAMUKHU, U3y4Yalolui TEIIOBbIE 3P (HEKTHI
XUMUYECKUX PEAKLIAMN.

21. Beipaxenue: «TermnoBoi 3(hPeKkT XMMUYECKON peaklUd HE 3aBHCHUT OT
NyTH €€ OCYIIECTBICHUSA, a ONPENEIseTCsS TOJbKO HayalbHbIM M KOHEUYHBIM
COCTOSIHUEM CHUCTEMBI» SIBISIETCS (POPMYITHUPOBKOIA:

@) TEepBOTo Hayala TEPMOJIUHAMUKY;

6) BTOPOro Hayajna TEPMOJAMHAMUKY;

8) 3aKOHa COXPAHEHMS SHEPrUHU;

2) 3akona ['ecca.

22. 3akoH ['ecca u ciecTBUS U3 HETO MO3BOJIAIOT:

@) paccuuTaTh TeEIJIOBOM d(M(PEKT peakiuu, €cld HU3BECTHBI TEIUIOTHI
00pa30BaHUsI KOHEUHBIX U UCXOJIHBIX BEIECTB;

6) ompeneauTh MEXaHU3M XUMHUYECKOUN peaKIlui;

8) paccuMTarth TEIUIOBOM 3(PQPEeKT NnpoueccoB, KOTOPbIE MNPAKTUUECKU
WU3MEPUTH HEBO3MOKHO;

2) paccyuTaTh TCOPETHUYECKH TEIUIOTHI OOpa30BaHUs CJOKHBIX BEIIECTB,
KOTOPBIE HEBO3MOXHO MOTYYUTh U3 COOTBETCTBYIOIIUX MPOCTHIX BEIICCTB.

23. DHTpONHMS CUCTEMBI BO3PACTAET IPHU:

@) YBETWYCHHUM YHCIIA MUKPOCOCTOSIHHM, KOTOPBIMH MOJKET OIMHUCHIBATHCS
MaKpPOCOCTOSIHHE CUCTEMBI;

6) yBEIMYCHUH TEMIIEPATYyPHI;

6) TPOTEKAHUH B KUJIKOCTH MpOIlecca KPUCTAUTU3AINH;

2) TUIaBJeHWW T100 CyOIMMaIiiy TBEPAOTO BEIIEeCTBa.

24. B uW301MpOBaHHBIX CHCTEMax CaMOINPOM3BOJIBHO MOTYT MPOTEKaTh
TIPOIIECCHI, COMTPOBOXKTAFOIIUECS:

@) YMEHBIIIEHUEM SHTPOIUH;

6) yBEIMYEHHEM BHYTPEHHEN SHEPIuu;

8) YMEHBIICHHEM BHYTPEHHEH YHEPIHH,

2) YBEIMYEHUEM DHTPOIUHU.



25. DHTponus (S) sSBaseTCs:

a) GyHKIUEH COCTOSHUS, T.€. €€ U3MEHEHUE I XUMUYECKOM peakuuu
HE 3aBUCHUT OT ITyTH MPOLECCA, a ONPEAEISIETCS TOIBKO COCTOSIHUEM KOHEYHBIX U
MCXOJIHBIX BEILECTB;

0) DKCTEHCHBHBIM [1IAPAMETPOM CHCTEMBI;

6) WHTEHCUBHBIM ITapaMETPOM CUCTEMBI;

2) MEpOH «CBA3aHHOI» IHEPrUU CHCTEMBI, T.€. TOW YAaCTH BHYTPEHHEU
HHEPrUM, KOTOpasi CHOCOOHA COBEPIIATh padboTYy.

26. CBoOoaHas sHeprus [ mb0ca onpeaensieTcs COOTHOIMICHUEM:
a) H-TS;
6) H+TS;
) U+TS;
2e) U-TS.

27. CBoboaHas sHeprus ['enbMrosbiia onpeaesieTcss COOTHOIICHUEM:
a) H-TS;
6) H+TS;
6) U+TS;
2e) U-TS.

28. U3menenue >nepruu ['m66ca XuMuuecKoi peakiiui paBHo:

a) anreOpamdeckoil cymme AG oOpa3oBaHUsI TPOJYKTOB pEAKIUU 32
BbIYETOM anredpandeckoit cymmbl AG 00pa3oBaHMs HCXOIHBIX BellecTB (0e3 yuera
CTEXHMOMETPUIECKUX KOIPDUIIUECHTOB);

6) anreOpamdeckoit cymme AG oOpa3oBaHUsS TPOJYKTOB PEAKIUU 32
BbIUETOM anredpandeckoid cyMMbl AG 00pa3oBaHUsI HCXOTHBIX BEIIECTB C YIETOM
CTEXHMOMETPUUYECKUX KOIPPULIUEHTOB;

6) anreOpamdeckoii cymme AG 00pa3oBaHHS HWCXOJIHBIX BEIIECTB 3a
BBIYETOM alireOpandeckoit cyMMbl AG 00pa3oBaHus MPOAYKTOB peakiuu (0e3 yuera
CTEXHMOMETPUYECKUX KOIPPUIIUEHTOB);

2) anreOpamyeckoii cymme AG o00pa3oBaHWsS WCXOJHBIX BEIIECTB 3a
BbIUETOM anreOpandeckoit cyMmMmbl AG o0pa3oBaHus MPOIYKTOB PEAKIIMH C YIETOM
CTEXHMOMETPUYECKUX KOIPDUIIUCHTOB.

29. Jlnst cMenieHus BIIeBO paBHOBecHst 00paTUMOi peakiiui 2SO0y (ras) + O2ras)
<> 250313 + Q HEOOXOANMO:

a) yBEIUYUTH KOHIEHTpaIu SOy;

0) yBEIMYUTH TEMIIEPATYPY;

B) YMEHBIIUTH TEMIIEPATYPY;

I') YMEHBLIUTH KOHUEHTpaluio O;.

30.JIns KakMx peaknuid yMCHBIICHUE JaBJICHUS CMEIIAeT XUMHUYCCKOE
PaBHOBECHE BIICBO:

a) 2NO (ras) + O2 (ras) < 2ZNO2 (ras);

0) CaCOs (1) <> CaO) + CO (ras);



B)
r)

NH4Cl (1) <> NH3 (raz) + HCI (),
3H2 (ras) + N2 (ras) <> 2 NH3(ra).

31.B kakoM ciydae M yBEIWYECHUE NABJICHUSA, U IOHWKEHUE TEMIEPaTypbl
CMEIAeT XUMUYECKOE PAaBHOBECHE BIIPABO?

a)
6)
B)
r)

32.

a)
0)

ZSO2(ra3) + +02(ra3) A d 2803(ra3) + Q,
3H2 (ras) + N2 (ras) <@ 2 NH3pas) + Q;
H2(ra3)+ I 2(ra3)<_)2H I (ra3);

N2 (ras) T O2(rasy>2NO ras).

Karanuzatopsl — 3TO BelecTBa, KOTOPHIE:
YCKOPSIIOT XUMUYECKYIO PEAKIMI0, HO CaMH B HEH HE pacXoIyl0TCs;
YCKOPSIIOT XUMHUYECKYI0 PEaKUHI0 M PacXonyloTCsd B pe3yJibTaTe ee

IPOTEKaHUS;

6)
r)

a)

3aMCJIAIOT XUMHUYCCKYIO PCAKIIMIO U CaMU B HEH HE pacxoayroTcs,
3aMCIAJIAIOT XUMHWYCCKYIO PCAKIIUIO U PACXOAYIOTCA IIPH €€ ITPOTCKAHUHU.

. CKOpOCTB PCaKIM1 B CJIy4aC 'OMOI'CHHOI'O KaTaJjJu3a:

HC 3aBHCUT OT KOHLCHTPAIIUH KaTaJINn3aTOpa,

YMCHBIIACTCH IIPH IMOBBIIICHUHY KOHIHCHTPAIIUN KaTaJIM3aTopa,
BO3PaCTacCT IIPpU ITOBBIIICHNHN KOHICHTPAIINH KaTaJINn3aTOopa,

3aBUCUT OT KOHHOCHTpALlMKM AKTHBHBIX ICHTPOB Ha ITOBCPXHOCTHU

KaTaJm3aropa.

34,
a)
0)
6)
r)

35.
a)
6)
B)

CKOpOCTh peakIny B CIydae reTeporeHHOro KaTainsa:

3aBUCHT OT IUIOMIAN KaTanu3aTopa;

3aBHUCHUT OT KOHIICHTPAIIMU KaTaJIN3aTopa;

3aBHUCHUT OT YHMCJIA AKTHBHBIX IICHTPOB HA MIOBEPXHOCTH KATaJIN3aTOPA;
3aBHCHUT OT LIBE€Ta KaTaJn3aTopa.

Karanutudeckoii He MOXKET OBITh PEaKIIHS:

PpA3JI0KEHUS;

COCJIMHCHMUS,

HOHHOTO 0OOMEHa, IIPOTEKAoIIas B BOJHOM PAacTBOPE MEXIY CHILHBIMU

AIEKTPOJIUTAMU;

)

36.

a)
0)

OKHUCIUTCIBHO—BOCCTAaHOBHUTCJIbHAA.

IIpr roMOreHHOM Karanuse:
UCXOJHBIE BEIIECTBA aJCOPOUPYIOTCS Ha OBEPXHOCTH KaTalIu3aTopa;
MOJICKYJIbl KaTaau3aropa B3aUMOJIEUCTBYIOT ¢ MOJIEKYJIaMU OIHOTO U3

MCXOJIHBIX BEIIECTB, 00pa3ys HECTOMKOE MPOMEKYTOUHOE COCAMHEHUE;

B)

CKOPOCTb PpCAKIHMH 3aBHCHUT OT KOHIOCHTpALlMKM KaTajiu3aTopa B

PEAKIHOHHOMN CUCTEME;

r)

KaTaJIn3aTop pacxoayceTcsa KO BPpECMCHU OKOHYaHUA PCAKIIUU.



37. UHruGuTopsl — 3TO:

a) BENIECTBA, YMEHBIIIAIOIIUE CKOPOCTh XUMUUECKOUN pEeaKInu;

0) KaTaJIUTUYCCKUEC SIIIbI,

B) BENIECTBA, HE BIMSIONINE HA CKOPOCTh XUMUYECKON PEaKIINU;

I) BENIECTBA, yBEIUYMBAIOIINE BPEMS IPOTEKAHUS XUMUYECKOW PEaKInuu J10
HACTYIUIEHUS PABHOBECHS.

38. BemiecTBa, ycunmBaromnie IeHCTBUE KaTAIM3aTOPOB, HA3bIBAIOTCS:
a) HUHTUOUTOpaMU;

0) aKTHBaTOpaMH;

B) cTaOMIM3aTOPaAMU;

r) MOPOMOTOPaMH.

39. XapakTepHoil 0COOEHHOCTBIO KaTaJin3a SIBJISETCS TO UTO:

a) coIepXaHUE KaTalu3aTopa B PEAKIUOHHOW CMECH MO CPABHEHUIO C
KOJIMYECTBAaMU UCXOJIHBIX BEIIECTB JAOJKHO OBITh BO MHOTO pa3 0OJIbIIIE;

0) XMMHMYECKOE KOJMYECTBO KaTalu3aTopa B PEAKIIMOHHOW CMECHU IOJKHO
OBITh MPUMEPHO OJUHAKOBBIMU C XMMUYECKUM KOJUYECTBOM UCXOIHBIX BEIIECTB;

B) COJAEpKaHUE KaTalu3aTopa B PEAKUMOHHOM CMECHU JOJDKHO OBbITh
3HAYUTEILHO MEHBIIIE, YeM XUMUYECKUE KOJTUYECTBA UCXOIHBIX BEIIECTB;

I) CKOPOCTh KaTaIUTUYECKOW pEaKIMM BCErJla HE 3aBHCUT OT KOJIMYECTBA
KaTaJln3aTropa, IPUCYTCTBYIOLIETO B PEAKIIMOHHOW CMECH.

40. TlpupomHbie KaTaIU3aTOPhl, HMEIOIIME OEIKOBYIO TPUPOAY U
YCKOPSIOIIKE NPOTEeKaHUE OMOXUMUYECKUX PEaKUUi B )KMBOTHBIX U PACTUTENbHBIX
KJIETKAaX Ha3bIBAFOTCS:

a) (depMeHTaMu;

0) aHTHOKCUJAHTaAMU;

B) BHUTAMHUHaMU;

I) aHTUIJIO0YJIMHAMH.

41. OTnauyuTeabHON 0COOEHHOCTHIO (PEPMEHTOB OT APYTUX KaTaau3aTOpOB
SIBJIICTCSI TO, YTO OHH:

a) CIOCOOHBI YCKOPSTH JTI00YI0 OMOXUMHUYECKYIO PEaKIIUIo;

0) o0OmamaroT 6oJiee BBICOKOM KaTaIUTHUECCKON aKTHBHOCTBIO;

B) SIBJISIFOTCSI CTPOTO CTICTIM(PUIHBIMU;

I') TMPOSIBJISIOT CBOIO MAaKCUMAaJbHYIO aKTHBHOCTH B CTPOTO OMpPENeIEHHBIX
BHEIITHUX YCJIOBUSIX.

42. XuMuuecKasi KWHETUKa - pa3fen GU3nyecKol XUMUU, U3ydaroIIHii:

@) TPUHUUIHUAIBHYI0 BO3MOXHOCTh CaMOIIPOU3BOJIBHOTO MPOTEKAHUs
XMMHUYECKOT O Ipoliecca B TOM WIM UHOM HallPaBJICHUY;

0) TennoBble 3(D(PEKTh XUMUYECKUX PEaKLIU;

8) CKOpPOCTb NPOTEKaHUS XUMHUYECKUX pEaKIH BO BpEMEHH, (aKTOPHI,
BIIMSIOIIUX Ha €€ BEIUYUHY;



2) BO3MOXHBIMA MEXaHW3M XHUMHUYECKUX PEAKIUNA C Y4YETOM CTpOEHUs
MOJIEKYJI, yYaCTBYIOIIUX B HUX BEIIECTB.

43 1lpu yBenM4YeHUW KOHIIEHTpaIMM BemiecTBa A B 3 pasza CKOpPOCTh
XUMHUYECKOH peakuuu 2A ) + By = C Bo3pacrer B:

a) 3 pa3sa;

0) 6 pas;

B) 8 pas;

r) 9 pas.

44. CkopOCTh TOMOT€HHOM XMMHMYECKOW pEaklnH, IPOTEKAKIIEH B BOJIHOM
pacTBope, 3aBUCHUT OT:

@) KOHIIEHTpPAlMU UCXOJIHBIX BEUIECTB;

6) TeMIiepaTypbl pacTBOpa;

6) JaBJEHUS HaJ pacTBOPOM;

I) HaJIUYMs KaTalu3aTopa.

45. CKOpOCTh T€TEepOreHHOM XMMHUYECKOW PEAKIIMH, MPOTEKAIOMEH MEXKITY
TBEP/BIM BEIIECTBOM M JKUIKAM PACTBOPOM, 3aBUCHUT OT:

@) TJIOILIAIY NOBEPXHOCTH TBEPJIOTO BEIIECTBA;

6) KOHIIEHTpAIlUU pacTBOPA;

8) TeMIlepaTyphl;

I') JaBJICHUS HaJ PacCTBOPOM.

46. KoHCTaHTa CKOPOCTU XMMUYECKON pEaKIIUU — 3TO:

@) CKOpPOCThb peakllUy Yepe3 eUHHILY BPEMEHH I0CIIe €€ Hayaa;

0) CKOpPOCTb pEaKUMh B TOT MOMEHT, KOIJla HCXOJHbIE€ BELIECTBA
pacxonoBanuch Ha 50%;

8) CKOpPOCTb pEakUUd B TOT MOMEHT, KOrJa KOHIIEHTPALUU KaXKIOTO W3
MCXO/HBIX BEIIECTB PaBHBI 1 MOMB/ qM3;

I') CKOpPOCTb PEAKI[MU B HAYAJIbHBI MOMEHT BPEMEHHU.

47. Ha Benu4nHy CKOPOCTH I'€TEPOr€HHON PEAKIINK OKA3bIBAET BIUSHHUE:

a) KOHLEHTpaLus BCEX UCXOJHBIX BEIIECTB, HE3aBUCUMO OT UX arperaTHoro
COCTOSIHUS;

0) MIOIIaas MOBEPXHOCTH Pa3jiesia MEeXKAY BEIIeCTBaMHU, YUaCTBYIOIIUMU B
XUMHAUYECKOMN PEAKLINN U OTIIMYAOLIUMUCS IPYT OT IPYyTa arperaTHbIM COCTOSIHUEM;

B) HaJW4Me€ B PEaKI[MOHHON CMECH KaTajln3aTopa;

I) TOJBKO KOHLEHTPALKs ra3000pa3HbIX BEIIECTB U BEUIECTB, HAXOASIINXCS
B PACTBOPEHHOM BHJIE.

48. IlopsAIoK XUMHYECKON PEAKLIMU IO PEAreHTy — 3TO:

@) CTEXUOMETpUYECKH KO3(PUUMEHT, cTosmuid mnepen  ¢Gopmynon
peareHTa B ypaBHEHUU XMMUYECKON peakIuu;

6) ToKa3aTellb CTENEHHU, B KOTOPYIO BO3BOJUTCS KOHIIEHTPALIMUS peareHra B



IJIABHOM KMHETUYECKOM YPAaBHEHHUH PEaKIINY;
8) ONpeaesieMO€e ONBITHBIM MyTEM U 3aBUCSIIIEE OT KOHIIEHTPALIUK peareHTa
YUCIIO;
2) YHUCIOBOW IMOKa3aTelb CKOPOCTH XMMHUYECKON peaKiuu, NPOTEKAIOIIEH
IIPU ONPENEIIEHHBIX YCIOBUSX.

49. Jns peakiiu HYJIEBOTO MOPSIAKA:

@) KHHETUYECKOE YpaBHEHHUE BBIMJISIAUT CICAYIOMKUM 00pa3om V = K;

6) CKOPOCTh PCaKIMH SBIISICTCS MOCTOSHHOW BEIMYMHOW, HE 3aBUCSINCH OT
KOHIICHTPAIIUU UCXOIHBIX BEIIECTB;

6) YHCIIO CTaAui HEe MOXKET OBITh OOJIbIIE €TUHULIBL;

2) B 3JIEMEHTApHOM aKTE¢ HE MOYKET y4aCcTBOBATh OOJIBIIIC OJTHON YaCTHIIBI.

50. [ns mociienoBaTeNbHBIX PEAKIINAN:

@) XapakKTepHO HAJIMYHE Psiaa MPOMEKYTOUHBIX CTAIUN, MPOTEKAIOIIUX OHA
3a IPYror B CTPOTO OMPEAEICHHON MOCIEA0BATEIIBHOCTH;

6) o0masi CKOpPOCTh PEaKIUU MOXKET OMNPENEsAThCS CKOPOCTBhIO camoi
MEJIJICHHOM CTaJuMu;

8) 001Iasi CKOPOCTh PEaKIUU MOXKET OMNPEIEsAThCS CKOPOCTBhIO camoi
OBICTPOM CTaauu;

2) Kaxaasl MPOMEXKYTOUHAsl CTAJusl JODKHA OBITh TOJIBKO MPOCTONM MOHO —
WM OUMOJIEKYJISIPHON peakiue.

51. JIns napaJsienbHbIX PEAKIINNA:

@) XapakTepHO oO0pa3oBaHWE OJHUX U TEX K€ MPOAYKTOB U3 Pa3HBIX
HCXOJTHBIX BEIIECTB;

6) xapakTepHO 0Opa3oBaHUE pa3HBIX MPOAYKTOB M3 OJIHUX M TEX XKE
HCXOJTHBIX BEIIECTB;

8) CKOPOCThb pEaKIuU OMPENENIeTCs CKOPOCThIO Haubojee OBICTpol ee
CTa/INH,

2) TIPOTEKaHWE KaXKIOH OTAEIBHOW CTAaaud MPOUCXOJWT HE3aBUCHMO OT
JIPYTUX U OJHOBPEMEHHO C HUMH.

52. J1nst cConpsiKEHHBIX PEAKIU:

@) BCE CTaJuu MPOTEKAIOT OJJHOBPEMEHHO U HE3aBUCHUMO JIPYT OT APYra;

6) TpoTeKaHWE OJIHOM CTaAuM BO3MOXKHO TOJIbBKO B  pe3yJibTare
OCYILECTBIICHUS IPYTOUN CTaUN;

8) XapaKTepHO 00pa30oBaHWE Ha MEPBOM CTAIUU AKTUBHBIX MPOMEKYTOUHBIX
YaCTUIl, KOTOPbIE THULIMUPYIOT MPOTEKAHUE BCEX OCTAJIbHBIX PEAKIIUIA;

2) YHCIJIO CTaIui HE MOXKET OBITh OOJIbIIE BYX.

53. JIns menHbIX peakiui:

@) B pOJIM AKTUBHBIX MPOMEXKYTOUYHBIX YACTHUI[ MOTYT BBICTYNATh TOJBKO
paJuKabl;

6) WHULMHAPOBAHUE PEAKIMU MOXKET OCYIIECTBIATHCS TOJBKO 3a CUEeT



MOHU3UPYIOLIETO N3ITyYCHHUS;
8) pa3BUTHE IIeMM MPOUCXOAUT [0 TEeX IMOp, IOKa B pe3yJbTaTe
OCYIIECTBICHUS 3JEMEHTApHOTO akTa OO0pa3yloTCs aKTUBHBIE MPOMEXYTOUHBIC
YaCTHIIbI;
2) XapakTepHa 3aBHCHUMOCTb HUX CKOPOCTH OT pa3MepoB, GOpPMBI U
MaTepuajga PEeakIMOHHOTO COCyJa, HaJIU4Yusi B HEM IMOCTOPOHHHUX WHEPTHBIX
BEIIIECTB.

54.OHeprusi akTUBALIMM XUMUYECKON PEaKI[MU 3aBUCHUT OT:
@) TPUPOJIBI UCXOTHBIX BEIECTB;

6) TPUCYTCTBUS KaTaJIU3aTopa;

8) KOHIICHTPAIMH UCXOHBIX BEIIECTB;

r) 00beMa peakIMOHHOTO COCY/a.

55. Temneparypuslii koapdunrent Bant — ['ododa:

a) MOKET MPUHUMATD TOJIBKO LIEJIOYHCIICHHBIE 3HAYEHUS;

0) ocraercsl MOCTOSHHBIM JUIsl JTaHHOM XUMHUYECKOW peakiuu B JII0OOM
TEMIIEpaTypHOM JIHAMA30HE;

B) IS MHOTHX Peakuuii mpu Temmepatype 6ombmre, uem 300°C mocreneHno
YMEHBIIAETCS;

I) MOXET NPUHUMAaTh KaK LEJIOYMCIEHHbIE, TaK U JPOOHbIC 3HAUCHUS B
LIMPOKOM JHana3oHe.

56. DHeprueil akTUBAIIMU HAa3bIBACTCS:

a) SHEprus, KOTOpas BBIAEISETCA WM TMOTJIONAETCA MpU MPOTEKAHUU
XAMUYECKOU PEAKIINH;

0) MHUHUMAJIbHBIN 3amMac BHYTPEHHEHW SHEPruu, KOTOPHIM JI0KHA 001aaaTh
MOJIEKYJIa, YTOOBI OBITh AKTUBHOM;

B) DHEpPrus, KOTOPYI HEOOXOAMMO 3aTPaTUTh JJIsl pa3pbiBa XUMHUUECKUX
CBSI3€l B MOJIEKYJIaX UCXO/HBIX BEILIECTB;

) TOT MHUHUMAJIbHBIA HM30BITOK SHEPrHHU, MO CPABHEHUIO CO CpeaHen
HHEPrueil HEAKTUBHBIX MOJIEKYJI UCXOJIHBIX BEIIECTB B PEAKIIMOHHOW CUCTEME TIPU
JTAHHOU TeMIiepaType, KOTOPbIA UM HYKHO COOOIIUTh, YTOOBI CTOJIKHOBEHUS MEXKTY
HUMU cTaju 3PPEeKTUBHBIMH.

57. DNEeKTPOJIUTAMHU HA3bIBAIOTCS:

@) BelIecTBa, pPacTBOPbI U PacIUIaBbl KOTOPBIX MPOBOAAT AJIEKTPUUECKHI
TOK;

6) BeIIeCTBA, PACTBOPHI U PACIIaBbl KOTOPHIX HE MPOBOJAT JIEKTPUUECKUIA
TOK;

6) BEIIECTBA, AUCCOIMUPYIOIIUE ¢ 00pa3oBaHueM HOHOB H;

2) BelleCcTBa, CIIOCOOHBIE TPUCOCTUHSATD Mapy JIEKTPOHOB.

58. Heanexktponuramu Ha3bIBAIOTCS:
@) BENIeCTBa, PaCTBOPhI M PaACIUIaBbl KOTOPBIX MPOBOIAT AJICKTPUUYECKUI



TOK;
6) BeIIeCTBa, PACTBOPHI U PACILIaBbl KOTOPHIX HE MPOBOAT IEKTPUUIECKHIA
TOK;
6) BEIECTBA, AUCCOLUUPYIOIIHE ¢ 00pa3oBaHreM HoHOB HY;
2) BEIeCTBa, CIIOCOOHBIE TPUCOEIUHSATD Mapy JIEKTPOHOB.

59. K anektponuram OTHOCATCS:

a) coearHeHus, 00pa30BaHHbIE HOHHBIMU CBS3SIMU;

6) coenMHEHMs], 00pa30BaHHBIC MOJISIPHBIMUA KOBAJICHTHBIMU CBA3SIMU;

8) COENMHEHMsI, 00pa30BaHHBIE MAJIONOJISPHBIMU KOBAJICHTHBIMU CBSI3SIMU;
2) coeauHeHus, 00pa30BaHHbIE HEMOJSIPHBIMU KOBAJICHTHBIMU CBSI3SIMH.

60. K HeaJIeKTpoJInTaM OTHOCATCS:

a) CcoeluHEeHUs, 00pa30BaHHBIC HOHHBIMU CBSI3SIMU;

6) coeauHeHus, 00pa30BaHHBIE MOJISIPHBIMU KOBAJICHTHBIMU CBSI3SIMU;

8) COCIMHEHWsI, 00pa30BaHHBIC MAIOTIOISPHBIMHU KOBAJICHTHBIMH CBSI3SIMH;
2) coeauHeHUs, 00pa30BaHHbBIC HEMOIAPHBIMU KOBAJICHTHBIMH CBSI3SMH.

61. ABTOpOM TE€OpHH JIEKTPOJIUTHIECKON TUCCOIUALINN SIBISETCSA:
a) bpencren;

6) Jloypu;

8) AppeHuyc;

2) Jlprouc.

62. CunbHbBIE 2JICKTPOIUTHI — ITO BEILIECTBA:

@) KOTOpBIE B BOJIHBIX PACTBOPAX MOJTHOCTBIO PACIa at0TCS Ha HOHBI,
6) KOTOpBIE B BOJHBIX PAaCTBOpPAX YACTUYHO PACTIAIAIOTCS HA UOHBL;
6) HMEIOIINE ATOMHYIO KPUCTAINTUYECKYIO PEIICTKY;

2) UMMEKIINE METAUTMYECKYI0 KPUCTATUTMYECKYIO PEIIETKY.

63. Ciia0ble AIEKTPOJIUTHI — ATO BEIIECTBA:

@) KOTOpbIE B BOJIHBIX PACTBOPAX MOJHOCTHIO paclaatoTCs Ha UOHBIL;

6) KOTOpBIE B BOJHBIX paCTBOpPAX YACTUYHO PACTIAIAIOTCS HA UOHBL;

6) WMEIOIINE AaTOMHYIO KPUCTAJUIMYECKYIO PEIIETKY;

2) Ta3pl, B MOJIEKYyJlaX KOTOPBIX aTOMbl CBSI3aHbl HEMOJSPHBIMU
KOBAJICHTHBIMU CBSI3SIMHU.

64. CteneHb ANEKTPOTUTUIECKON JUCCOLUALINY — 3TO:

@) OTHOIIIEHHE OOIIEro YMciIa MOJIEKYJ BEIIeCTBa B pacTBOPE K YHCIY €T0
MOJIEKYJI, KOTOPbIE pacrajuch Ha UOHBI;

6) OTHOILIEHHUE YKCIIa PACIaBIIMXCS HA MOHBI MOJIEKYJI BEIIECTBA K 001IEMy
YUCIIy €r0 MOJIEKYJI B PaCTBOPE;

6) OTHOIIEHHWE XMMUUYECKOTO KOJHWYECTBA PACMaBIIUXCS HA UOHBI MOJIEKYJ
ANEKTPOJUTA K OOIIEMY XUMHUYECKOMY KOJMYECTBY MOJIEKYJ 3JIEKTPOJIUTA B
pacTBope;



2) OTHOIIEHHE OOIIEr0 XUMHUYECKOTO KOJIMYECTBA MOJIEKYJI SJICKTPOJIUTA B
pacTBOpe K XUMUYECKOMY KOJMYECTBY €r0 MOJIEKYJI, KOTOpPbIE pacialuch Ha HOHBI.

65. CreneHp 3JEKTPOJMTUYECKON JMCCOUMAIUA O0003HAYAETCs TPEeUYecKoi
OYKBOIA:

a) a;

0) B;

8 v;

2) .

66. CreneHpb JUCCOLMALINY CIIA0BIX AJIEKTPOIUTOB 3aBUCHUT OT:
@) BSI3KOCTU CPEbL;

0) TeMIepaTypbl KUIICHUSI PACTBOPUTEIIS;

8) TeMIlepaTyphl pacTBOpa;

2) KOHIIEHTpAIIMH PacTBOPA.

67. Ilpn cTyneH4YaTtol IUCCOLMALAM 3JIEKTPOJINTA BEIWYMHA KOHCTAHTHI
JIMCCOLUALINY 111 CYMMapHOI'O YPaBHEHHMS CBsA3aHA C KOHCTAHTAMU JMCCOLIMAIUN
OTJICJIbHBIX CTAUN COOTHOIICHUEM:

a) KCyMM = K1+K>+Ks+.. .+Kn;

0) Keypum = Ki1. Ko Ka. ... Ky

6) KcyMM = (K1+ KZ)/K&

2) KCyMM = Ki+Kp/2+Ks/3+... Ki/n.

68. Tucconnanusa CH3COOH B pacTBOpe Mo1aBIs€TCS MPU BHECCHUU B HETO:
a) CH3COONga,;

6) CH3CH2COON3.;

6) HCI,

2) NaOH.

69.00pa3yromuecs MOpv  JUCCOLHUALMM  AJCKTPOJIUTA  MOJOKUTEIBHO
3apsKEHHBIE YaCTUIBI HA3bIBAKOTCS:

@) TPOTOHBI;

0) KaTHOHBI;

6) aHHMOHBI;

2) HEUTPOHBHI.

70.00pazyromuecss TpH  JIUCCOIUAINMK  DJICKTPOJUTA  OTPUIIATEITHLHO
3apsHKEHHBIC YaCTUIIBI HA3bIBAIOTCS:

@) TPOTOHBI;

6) KaTUOHBI;

6) aHHOHBI;

2) HEUTPOHBL.

71.1Ipu mponyckaHuM 4epe3 pacTBOP IEKTPOJIUTA DJIEKTPUUECKOIO TOKA
MOJIOKHUTENBHO 3aPSYKEHHBIE HOHBI JIEKTPOJIUTA IBUTAIOTCSL:



a) XaoTUYEeCKH;
0) K Katopy;

8) K aHOHY;

2) He JIBUTAIOTCH.

72. DAEKTPOJIUTHI SIBISIFOTCS TPOBOIHUKAMMU:
a) TEepBOTO PoJa;

6) BTOpOTO PoOja;

8) TPETHETO POJa;

2) 4eTBepTOro poja.

73. IIpouecc 3MEKTPOIUTUIECKON JUCCOLUALIUU O0pATHM:
a) Bcerna;

0) TpH NOBBILIEHHON TEMIEepaType;

8) TOJBKO B KUCIION Cpelie;

2) TOJBKO B LIEJIOYHOU CpeJie.

74. CUNBHBIMY DJIEKTPOJIIUTAMU SBIISIFOTCS:
a) HS;

6) HCI,

8) KOH,;

2) CH;COOH.

75. CnabbIMU SIEKTPOTUTAMU SIBIISTFOTCSI:
(1) HZS;

6) HCI;

6) KOH,;

2) CH3COOH.

76. BemectBa, B KOTOpPBIX 4YAaCTHUIBl CBSI3aHbl PAa3JIMYHBIMU BUIAMHU
XUMHUUYECKOM CBSA3U, pacnajaloTcsl Ha HOHBI:

@) TIO BCEM CBS35M OJHOBPEMEHHO;

6) cHavaa 1Mo KOBaJICHTHBIM IOJISIPHBIM CBSI3SIM, TTOTOM 110 HOHHBIM;

6) CHadalia 110 HOHHBIM CBS3SM, IIOTOM I10 KOBAJICHTHBIM TOJISIPHBIM;

2) He pacmaJarTcs Ha MOHBI.

77. CremneHb JUCCOIMAIINY CJIA00TO JIEKTPOJIUTA YBETUIUBACTCS TIPH:
@) TIOBBIIICHUH TEMIIEPATYyPHI;

6) TOHWXECHUH TEeMIIEPaTyPhI;

6) YMEHBIIICHUHU KOHIICHTPAIMK PAacTBOPA;

2) YBEIWYCHUH KOHIICHTPAIIMHA PACTBOPA.

78. CTeneHb QUCCOLMALUU CIIa00Tro IEKTPOINTA YMEHBILIAETCS IPU:
@) TIOBBIIICHUH TEMIIEPATYyPBhI;
6) TOHWXEHUH TeMIepaTyphl;



6)
2)

79.

YMEHBILIEHUU KOHLIEHTPALIMU PACTBOPA,
YBEJIMYEHUH KOHIEHTPALlMN PacTBOPA.

IIpu cTtyneHyaTor OUCCOLMALMM JIEKTPOJIUTAa KOHCTAHTA AUCCOLUUALUN

10 KaXJ0M MOCIEAYIOIEH CTYIICHU:

a)
0)
6)
2)

81.

a)
0)

YBEJINUNBAETCS;

YMEHBILIACTCS;

HE U3MEHACTCS;

U3MEHAETCS PA3IMYHBIM 00pa30M Yy Pa3HbIX 3JIEKTPOIUTOB.

. 3akoH pas0apnenus OcTBaibaa:

Kuee = (C. 0?) / (1-0);
Kuee = (1-0) / (C. a?);
Kuee = (C. o) — 1,
Kuee =1 - (C. o).

AKTUBHOCTH — DTO:
CIIOCOOHOCTH BEIIECTBA K OT/1au€ MPOTOHOB;
OTHONIEHHWE YKCJa PACIABIIMXCA HA HOHBI MOJICKYJ 3JJIEKTPOJIUTA K

o0LIEMy YHCITy €r0 MOJIEKYJ pacTBOPE;

6)

3(1)(1)CKTI/IBH3H KOHOCHTpPAIUA HMOHOB JJICKTPOJIUTA, COOTBCTCTBCHHO

KOTOpOfI OHH KOJIMYCCTBCHHO IIPOABIIAIOT cebs B pacTBOpax;

2)

IIPOU3BCACHUC MOJ'I?IpHOﬁ KOHOCHTpAOIWMKM HOHA Ha KOB(l)(bI/II_[HCHT

AKTHUBHOCTH.

82. B pazbaBneHHBIX pacTBOpax KOA(GHUIIMEHT aKTUBHOCTH MOHA 3aBUCHT OT:

a)
0)
6)
2)

3apsia UOHA,
MOHHOW CUJIBI pACTBOPA;

BSI3KOCTH CPEJIb;

TEMIIEpaTypbl KUTICHUSI PACTBOPUTEISL.

. MoHHas cuia miia3Mbl KpOBU YeJIOBEKa paBHa!

0,15;
1,5;
15;
150.

. CaMBIM cl1a0OBIM K3 IICPCUYNCIICHHBIX SJICKTPOJIUTOB ABJISACTCA:

CH3COOH (Kyuee = 1,85. 10 5);
HCN (Ko = 4,8. 10°19);
HCOOH (K e = 1,8. 104);

H2S (K e = 6. 10°8).

. CaMBIM CHJIBHBIM M3 NEPECUNCIICHHBIX 3JICKTPOJIMTOB SABJIACTCAL

CH3COOH (Kyee = 1,85. 10 );



0)
6)
2)

86.

HCN (Kuee = 4,8. 10729);
HCOOH (Kyee = 1,8. 104);
H2S (Kiuee = 6. 10°8).

IIpu mpornyckaHuu 4epe3 pacTBOP IJIEKTPOJIMTA IEKTPUYECKOTO TOKA

OTPULATCIIBHO 3aPsA’KCHHBIC MOHBI SJICKTPOJINTA ABUT'AIOTCAA:

a)
0)
6)
2)

88.

Xa0THUYECKHU;

K KaToxy;

K aHOJIy;

HE JIBHUTAIOTCH.

. KOMHHGKCOO6pa3OBaT€JIHMI/I MOT'YT BBICTYIIATh:

atoM H;
noH H-;
aTtom Fe;
noH Fe?".

IIpn oOpa3oBaHMM KOOPAMHALMOHHOM CBSI3U KOMILIEKCOOOpAa30BaTeb

BBICTYIIACT B POJIM:

a)
0)
6)
2)

89.

poH:

JIOHOPA JIEKTPOHHOU MApPHI;
aKILIENTOpa dJIEKTPOHHOU I1apHI;
HOCUTEIA OTPULIATEIIBHOTO 3apsa;
VCTOYHUKA HECIIAPEHHBIX 3JIEKTPOHOB.

[Tpu oOpa3zoBaHUM KOOPIUHAIIMOHHOM CBSI3M JIMTaH/I BCET/Ia BHICTYTAET B

JIOHOPA DJIEKTPOHHOU MApPHI;
aKIEnTOpa dJIEKTPOHHOM IApPHI;
HOCHTEJIS OTPULIATEIIBHOTO 3apsAa;
MCTOYHUKA HECTIAPEHHBIX JIEKTPOHOB.

. JIeHTaHTHOCTB JIUTaH0B — 3TO:

YUCJIO  JIBYXDJIEKTPOHHBIX  G-CBsI3€H, OOpa3oBaHHBIX UMM  C

KOMHHGKCOO6p&30BaT€JICM;

0)
6)
2)

YHCJICHHOC 3HAYCHUC BCIIMYMHBI UX 3apsaa,
061].[66 YHUCJI0 aTOMOB XMMHYCCKHUX JJICMCHTOB, BXOAAIIIHUX B UX COCTAB,
YUCJIO aTOMOB, BBIACIACMBIX MMU HJIA O6pa3OBaHI/I$I KOOpAMHAIIMOHHBIX

CBsI3€l C KOMIUIEKCOOOpa3oBaTeNIeM.

91.
a)
0)
6)
2)

MOHOAEHTAaHTHBIMY JIUTaHAAMU SIBJISIFOTCS. MOJIEKYJIBI:
ATUJIEHANAMUHA,

ATUJIEHAUAMHUHTETPAYKCYCHOU KUCIIOTHI,

TJIMIUHA;

aMMHaKa.



92. buIeHTaHTHBIMH JINTAHAAMH SBJISIOTCS
@) TUAPOKCHUIHHBIC NOHHI;

6) 1MaHUA-UOHBI;

6) OKcaJlaT-uOHBI;

2) cynb(dar-uoHbI.

93. KoopAnHaIMOHHOE YUCIIO PaBHO:

@) KOJIMYECTBY BaKaHTHBIX OpOUTANIEl, pACMOJIOKEHHBIX Ha BHEIIHEM
AIIEKTPOHHOM CJIO€ KOMILJIEKCOOOpa30BaTers;

6) 00IeMy YUCITy ABYXAJIEKTPOHHBIX CBS3€H, KOTOPbHIE JIUTaHAbl 00pa3yroT
C KOMIUIEKCOOOpa30oBaTeseM;

6) 4YHCIy JIMTAHJ0B BO BHYTpEHHEHN chepe KOMIUIEKCa;

2) TIPOU3BEICHUIO qyucia JIUTaHOB, CBSI3aHHBIX c
KOMILJIEKCO0Opa3oBareneM, Ha X JEHTAaHTHOCTbD.

94. Bo BHewHe# chepe KOMIUIEKCHOTO COEIMHEHHSI MOTYT IPUCYTCTBOBATh:
@) HEWUTpalbHbIE MOJIEKYJIbI;

0) TOJIOKUTEIBHO 3aPSKEHHBIE HOHBI;

8) OTPULIATEIBHO 3apsHKCHHBIE HOHBL

2) TOJBKO MOJIOKUTEIBLHO 3aPSKEHHBIE NOHBI.

95. 3apsin BHENTHEN KOOPAUHAIIMOHHOM cephr:

@) WMEET TOT K€ 3HaK, YTO U 3apsij] KOMIUIEKCHOTO UOHA;

6) COBMAJAeT C 3apsoM BHYTpEeHHEW cdepbl Kak MO 3HAKy, TaK U IO
a0COJIFOTHOM BETUYMHE;

6) COBMAAACT C 3apsIOM BHyTpeHHEH cepsl Mo aOCOTOTHON BEIUYHHE, HO
MPOTUBOIOJIOKEH I10 3HAKY;

2) BCerja paBeH HYIIIO.

96. 3apsa BHyTpeHHEH KOOPAMHAIIMOHHON C(ephl:

@) Bcerja paBeH HYIIO;

6) MOXET OBbITh PaBEH HYJIIO;

6) paBeH anreOpamvyeckod CcymMMe 3apsjia KOMILUIEKCOOOpa3oBaTens U
JIUTAHJIOB;

2) 10 aOCOJIOTHOM BETUYMHE BCET1a OOJIbIIe 3apsija BHEITHEN chephl.

97. Nonsl BHEMIHEH ChEpHI:

@) HETOCPEICTBEHHO CBSI3aHbI C KOMIUIEKCOOOpa30oBaTeeMm;

6) HEMOCPEICTBEHHO HE CBSA3aHBI C KOMILIEKCOOOpa3oBaTeneM;

8) 00pa3ylOT ¢ KOMILJIEKCOOOpa30BaTesIeM KOOPIMHAIIMOHHBIC CBSI3H;

2) CBs3aHbl C BHYyTpeHHeH cdepoil 3a CcYeT dIEKTPOCTATUUYECKOTO
B3aUMOJIEUCTBHSL.

98. KatTHOHHBIMH KOMILJIEKCAMU SIBJIISTFOTCA

a) Na[Al(OH).];



6) Kjs[Fe(CN)];
6’) [CO(NHg)e] C|3;
2) [CO(NHg)g(NOz)z].

99. AHMOHHBIMH KOMILUIEKCAMU SIBISIOTCS:
a) Nas[Al(OH)g];

6) [Ag(NHs),] CI;

6) K4[F€(CN)6],

2) Nay[Cu(OH)4].

100. HeliTpanbHBIMU KOMIIJIEKCAMM SIBJISIFOTCSI:
a) [Fe (H20)¢] Cls;

6) [Fe(CO)s];

B) [Fe(NH3)4CI2] Cl;

) Nay[Zn(OH)4].

101. AkBakOMILJIEKCAMH SIBISIOTCS:
a) [CO (HzO)e]SO4;

6) Nay[Zn(OH)4];

8) Na[AlH,];

2) NaAlO,.

102. I'uapoKCOKOMITIEKCAMH SIBJISTFOTCSI:
a) Li[BH];

6) Nas[Al(OH)g];

8) [CU (H20)4] Cly;

2) [Ag(NHz),] Cl.

103. AUIOKOMIUIEKCAMU SIBISIOTCS
a) Ky[Fe(CN)g];

6) [CU(NH3)4] Clz,

6) Nag[FE(C204)3] ;

2) Kz[Co(NO,)s].

104. AMMuakaTaMu SIBJISIOTCS KOMIIJIEKCHI:
a) Na3[CO(N02)e];

6) K[AJ(CN).];

6) [CU(NH3)4] Clz;

2) Naz[CU(OH)4]

105. CmenraHHBIMH KOMILJIEKCAMH SBIISTIOTCS
Cl) Na[CO(NH3)4C|2],

6) [Ag(NH;),] CI;

2) Nasz[Fe(CN)g].



106. Kommnekcuoe coequnenue Na[Al(H,0),(OH),] sBnsercs:
@) MHOTOSJIEPHBIM;

6) KOMIIJIEKCOM CMEIIaHHOTO THUIIA;

8) aIUIOKOMILIEKCOM;

2) aHHOHHBIM.

107. KommiekcHoe coenunenue [Fe (H,0)e]SO,4 sBsieTcs:
@) OIHOSIICPHBIM;

6) THIPOKCOKOMILICKCOM;

8) aKBAaKOMILJICKCOM;

2) KaTHOHHBIM.

108. VYkaxwre TNpaBWIBHOE Ha3BaHUE KOMIUIEKCHOTO COCIMHCHUS
[Ag(NHs),] CI:

a) nuamuHoaprentarta (l) xmopun;

0) xnopua quammuakat cepeopa (1);

8) xuopua quammuacepeopa (I);

2) xnopoaunammuHoapreHTar (I).

109. VkaxuTe npaBUIbLHOE Ha3BaHHWE KOMIUIEKCHOTO COEIUHEHUS
Ks[Fe(CN)g]:

a) Tterpakanuiirekcarmanu sxeiesa (11);

6) rexcanuanodeppar (Il) kanus;

6) rekcanuanugoxenesa (1) xammit;

2) rekcarmuanugodeppar (1) xamus.

110. 3apsin kommexcooOpasoBarens B coeauHernu [Pt(NH3)sNOy) Br pasen:
a) +2;
0) +3;
B) +4;
r) +6.

111. KoMmruiekcHbIe COSMHEHMS XEJIaTHOTO THIa 00pa30BaHbI:

a) MOHOJICHTaHTHBIMHM JIMTaHJaMH;

0) MOJMMIEHTAHTHBIMHY JINTAHIaMH;

B) TOJIbKO HEUTPaIbHBIMHU JINTAHAAMU HE3aBUCUMO OT MX JICHTAHTHOCTH;
') TOJIbKO OTPULIATEIBHO 3apsKEHHBIMU TOJUICHTAHTHBIMU JIUTaHIaMHU.

112. Kakne u3 mepedncClIeHHBIX KOMIUJIEKCOB OTHOCSTCS K COEAUHEHUSIM
XEJaTHOTO THUIIA:

a) aMMHaKaThl;

0) aKBaKOMJIEKCHI,

B) T€MOIJIO0UH;

r) XJ0podui.



113. Onpenenute KOOPAWHAIIMOHHOE YHUCIO KOMILJIEKCOOOpa3oBaTelsl B
cienyrommeM coemquaeHrr Naz[Cu(C204)2]:

a) 2;

0) 3;

B) 4;

r) 6.

1 14 HHHGﬁHYI-O IMPOCTPAHCTBCHHYTO KOH(I)I/II‘ypaHI/IIO NMECT UOH.:
a) [Cu(OH)4]%;

0) [AU(CN).];

B) [PtCls]*;

r) [AI(OH)6]*.

115. Terpadapuueckyro MPOCTPAHCTBEHHYIO KOHDUTYpAIUIO UMEET UOH:
a) [CU (NH3)2] +;

0) [Co Fe]*;

B) [Zn (NH3)4 ]2+;

F) [CO(C204)3]3'.

116. Onpenenure TUN H30MEPUM B CIEAYIOUIEH IMape KOMIUIEKCHBIX
COCIMHEHUN

[Pt(NH3)s Br] NO, u [Pt(NH3); NO,] Br:

a) KOOpAUHAIIMOHHAS U30MEPUSL;

0) reoMeTpruyecKasi U30MEPHS;

B) ONTUYECKAs U30MEPHUS;

') HOHU3ALIMOHHAS U30MEpUSI.

117. Ctenenb oKuCICHUS Cepbl B cepHOM kucioTe H,SO,4 paBHA
a) -2
0) +2
B) +4
r) +6

118. TOJIBLKO OKUCIIUTEIEM MOKET OBITH
a) F9C|2

0) Mg

B) Na,CO;

F) HC|O4

119.ToabK0 BOCCTAaHOBUTEIEM MOXKET OBIThH
a) K>CrQOq4

0) FeCl;

B) FeCl,

r0 A|203



120. 1 oxuciuTenbHbIe, 1 BOCCTAHOBUTEIBHBIE CBOMCTBA MOXKET IPOSIBIATH
a) HNO3

0) 2) FeS

B) 3) SO,

r) KBr

121.0xucnurenem B peakiuu KNO; +KClO; =KCI +KNOj siBrsieTcst

a) KNO;

0) KCIO3

B) KNOs

N KCI

122. BoccranoButenem B peakuuu MnO, + HCl = MnCl, + Cl; + H,0O
ABJIAETCSA

a) MnO,

6) HCI

B) MnC|2

F) Clz

123. Tun peaxkumu C,Hs + KMnO4 + H;O — MnO; + C;H4(OH), + KOH
a) BHYTPUMOJICKYJISIpHASI

0) MEeKMOJIEKYJIIpHast

B) IUCIIPOITOPIIMOHUPOBAHUS

124.KoaddunireHT nepea MOJIEKyI0H OKUCTUTENS B pEaKITuu
K,S + KMnO,4 + H,SO4= S + MnSO,4 + K,SO,4 + H,0 paBeH
a)5

0) 4

B)3

r)2

125.Cymma k03¢ PUIIMEHTOB B YpaBHEHUH PEAKIIUH

C,Hs + KMNnO4 + HoO—MnO» + C2H4(OH)2 + KOH paBHa
a) 14

0) 10

B) 16

r) 6

126. KoaddurmeHnt nepen MOICKYJIOH OKUCTUTEINS B YPaBHEHUN PEAKIIUU
MnO; + NaBiOs(tB) + HNO3; = HMnO, + BIONO3 + NaNO3 +H,0 pagen
a)l
0)2
B) 3
r)4



127. He moxeT okuciauTh Fe?t no Fed*

a) KMnO4

6) KQCI‘ 207

B) I

F) NaBiO3

128. He moxeT BocctanoButh Cr,07%” 10O Cr3*

a) Kl
6) H,C,04
B) H202

r) Co(NOs);

129. He BO3MOXHA peakius

a) KMnO4+ Na,SO; + H,SO, = MnSO4 + Na,SO4 + H,O
6) MnO, + KOH + Na,S0O4 = KMnO4+ Na,SOs+ H,0O

B) KMnQO, + HCI = KCI + MnCl, + Cl, + H,0O

130. Kakoe 13 BemiecTB MOKET OBITh TOJIBKO OKHUCIUTEIEM?
a) KzSOs

0) Al

B) KMnO4

r) FeSO,

131.VYkaxute tan peakiun: KCIO; = KCIO, + KCI
a) MEXMOJIEKYJIsIpHas

0) BHYTPUMOJICKYJISIpHAS;

B) JUCTIPOIOPIIMOHUPOBAHHUS.

132.Cynmpputr nHatpus NaSO; MoOKeT TPOSBISITE B  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUSIX CBOMCTBA

a) TOJIbKO OKHUCIIUTEIIS

0) TOJIbKO BOCCTAHOBHUTEJIS

B) HU OKHUCJIUTEIS, HI BOCCTAHOBUTEIISI

') U OKUCJIUTENS, U BOCCTAHOBUTEIIS

133. KMnO4 npu B3aumoaeiictBuu ¢ Na S B pactBope siBisieTcs

a) OKUCITUTEIEM

0) BOCCTaHOBUTEIIEM

B) IOHOPOM BJIEKTPOHOB

I') OKUCIUTEIIEM U BOCCTAHOBHUTEJIEM B 3aBUCHUMOCTH OT YCJIOBHH IMPOTEKAHUS
nporecca

134. KosdduumeHnt mnepea MONEKYJIOH BOCCTAHOBHUTENS B YpaBHEHHUH
peakiuu
KMnQO, + Na,SO3; + H,SO4 — MnSO, + Na,SO,4 + K,SO4+ H,0O paBeH



a) 5
0) 2
B) 3
r) 1l

135. Coenunenue, conepxamee Mn*’ B kucioil cpeie BOCCTAHABINBACTCS
hi (oK

a) Mn**

6) Mn*®

B) Mn*2

r) Mn®

136. Yactuipl, KOTOpbIE IPUCOEAUHSIOT 3JIEKTPOHBI, Ha3bIBAIOTCS
a) OKHCIUTEISIMHU

0) BOCCTAaHOBUTEIISIMU

B) IPUCOETUHUTEIIMU

') HET BEPHOT'O OTBETA

137. PactBopamu Ha3bIBaOTCS:

@) TEepMOJUHAMHYECKH YCTOMYMBBIE TOMOTE€HHBIE CUCTEMBI, COCTOSIINE U3
JBYX U 00jiee KOMIIOHEHTOB;

6) TEpMOJWHAMUYECKU HEYCTOWYUBBIE TOMOI€HHBIE CHCTEMBI, COCTOSIINE
U3 OHOTO KOMIIOHEHTA;

8) TEPMOJMHAMUYECKHU YCTOWYNBBIE T€TEPOreHHbBIE CUCTEMBI, COCTOSIIUE U3
OJTHOTO KOMITOHEHTA;

2) TEepPMOIAMHAMMYECKU HEYCTONYMBBIE T€TEPOre€HHbIE CUCTEMBbI, COCTOSIINE
U3 IByX U 00Jiee KOMIIOHEHTOB.

138. PactBoprmoOCTB — 3TO:

@) KOJMYECTBO MOJICH BEIIECTBA, CIOCOOHOE pacTBOPUTHCS B 1 J1. pacTBOpa;

6) Macca BemlectBa (r), cocobHast pactBoputhes B 100r (umu 1000 r)
pPacTBOPUTEIIS;

8) XHMHYECKOE KOJMYECTBO BEIIECTBA, CIIOCOOHOE PACTBOPHUTHCA B 1 KT
pacTBopa;

2) KOJHMYECTBO MJI BEIIECTBA, CHOCOOHOE pacTBOPUTHCS B 1 MoJie pacTBopa.

139. K UCTUHHBIM pacTBOpaM OTHOCHUTCSI:
a) MOJIOKO;

6) B3MYYEHHBII WUJI;

8) PacTBOp IIIFOKO3BI;

2) pacTBOp MEIHOIO KyIlopoca.

140. IIpu pacTBOpEHNH ra30B TEIUIOTA:
a) Bcerja MorjomnaeTcs;
6) Bcerjia BBIACIACTCS,



6) MOKCET IIOIrJI0IaThbCA UJIIN BBIACIIATHCA,
2) HC BBIACIIACTCA M HEC ITIOIJI0IIACTCA.

141. TermnoTy, BBIACISIEMYIO WJIA MOTJOMIAEMYIO MPU pacTBOpeHUU 1 Most
BEIIECTBA, HA3bIBAIOT €rO:

a) PpacTBOPUMOCTHIO;

0) TEmI0TON pacTBOPEHUS;

8) TEIUIOTOMN pacTBOpA;

2) TemIepaTypHbIM KO3 PUITUEHTOM.

142. B mosisipHBIX paCTBOPUTEIISAX XOPOIIO PACTBOPSIIOTCS BEIIIECTBA:
@) €O CIIabONOJIIPHBIMH HJIA HEMOJISIPHBIMU KOBAJICHTHBIMH CBSI3SIMU;
6) TOJBKO C HEMOJSIPHBIMU KOBAJICHTHBIMU CBS3SIMU;

6) C MOHHBIMH CBSI3SIMU;

2) ¢ KOBJICHTHBIMH TOJIIPHBIMH CBS3SIMHU.

143. B HENOJIAPHBIX PACTBOPUTEISIX XOPOILIO PACTBOPSIOTCS BEIIECTBA:
@) €O cIabONOJIIPHBIMU KOBAJIECHTHBIMU CBSI3SIMH;

6) C HENOJAPHBIMU KOBAJIECHTHBIMU CBSI3SIMU;

8) C MOHHBIMU WJIM KOBAJICHTHBIMU TOJISIPHBIMU CBSI3SIMU;

2) TOJIKO C HOHHBIMU CBS3SIMU.

144. CornacHo 3akoHy I'eHpu, pPacTBOPUMOCTh raza MpPH MOCTOSHHOU
TeMIIepaType MpsiMo MPONOPIMOHATbHA!

@) €ero MaccoBOM JI0JIC;

6) ero JaBJIEHUIO HAJl PACTBOPOM;

8) €ro MOJISIPHOU Macce;

2) €ro MOJISIPHOUM KOHIIEHTPAIIUH.

145. Ilpn pacTBOpEHHH CMECH HECKOJBKUX T'a30B PACTBOPUMOCTH KAXKJIOTO
KOMIIOHEHTAa CMECH NIPU MOCTOSHHOW TEMIEpAaType IPONOPLUHAOHAIBHA €ro
napyajibHOMYy JABJICHUIO HAJl KUJAKOCTHIO M HE 3aBHCHUT OT OOILEro JABJICHHS
cMecu. OTo pOopMyIHPOBKA 3aKOHA:

a) T'enpu;

0) Payns;

8) anpToHa;

2) Appenuyca.

146. CornacHo 3akoHy CeueHOBa, IPUCYTCTBUE JIEKTPOJIUTA B paCTBOPE:
@) He BIUSET Ha PaCTBOPUMOCTDH B HEM Ta3a;

0) yBEIMYMBAET PAaCTBOPUMOCTH B HEM TIa3a;

8) CHIDKAET paCTBOPUMOCTh B HEM T'a3a;

2) Ta3bl B paCTBOpax 3JIEKTPOJIUTOB BOOOIIE HE PACTBOPSIIOTCS.

147. Temnepatypa, Bblllie KOTOPOH JIBE )KUIKOCTH HAYMHAIOT HEOTPAHUUECHHO



pacTBOPATHCS APYT B APYyTe, HA3bIBACTCS:
a) TeMIlepaTypoy KUIIECHHUS;
6) TeMmmepaTypod pacTBOPEHUS,
8) TEIJIOTON PaCTBOPEHUS;
2) KpHUTHYECKOW TeMIIepaTypOil pacTBOPEHHUSI.

148. KommuraTuBHBIMM CBOMCTBAMHU PAacTBOPOB HAa3bIBAIOTCSA T€ CBOMCTBA,
KOTOpBIE:

@) 3aBHUCAT OT MACChI YACTULl PACTBOPEHHOT'O BELIECTBA, HO HE 3aBUCAT OT UX
(GOpMBI U pa3MepoB;

0) 3aBUCAT OT Macchl U (POPMBI YACTHUI[ PACTBOPEHHOT'O BEILECTBA, HO HE
3aBUCHAT OT UX KOJIMYECTBA,

8) 3aBUCAT OT KOJIMYECTBA YACTHUI] pACTBOPEHHOTO BEILIECTBA, HO HE 3aBUCST
OT UX Macchl U (pOpMBI;

2) 3aBUCAT OT (DOPMBI YACTHI] PACTBOPEHHOI'O BEUIECTBA, HO HE 3aBUCAT OT
MX MAacChl U Pa3MepOB.

149. PaBHOMEpPHOE pacmpeaeICeHUE YacTULl PACTBOPUTENS U PACTBOPEHHOIO
BEILIECTBA 10 BCEMY 00BEMY CUCTEMBI B Pe3yJIbTaTe UX 0€CIOPSI0YHOTO TEIIOBOTO
JIBHOKCHUSI, HA3bIBACTCS:

a) ocMoc;

6) pacTBOpEHUE;

8) JH3UC;

2) muddy3us.

150. OcmocoM Ha3bIBaeTCs:

@) Tpolecc MPOHUKHOBEHHUS MOJIEKYJ PAaCTBOPEHHOTO BEIIECTBA YEpe3
MOJIyIIPOHULIAEMYIO MEMOpPaHy U3 pacTBOpa ¢ OOJbIIEH KOHLEHTpAIMEN B pacTBOP
C MEHbBIIEH KOHLIEHTPALHUEH;

6) TPEUMYIECTBEHHO OJHOCTOPOHHSIS CaMONpPOU3BOJibHAS U dy3us
MOJIEKYJl pPacTBOPHUTENSI Yepe3 MOIYNPOHUIAEMYI0 MeMOpaHy W3 pacTBOpa C
MEHbIIEH KOHUEHTpAIMEe B pacTBOpP C OOJbIIEH KOHIIEHTPALUEH;

8) TpollecC PABHOMEPHOrO PpACIPEACNICHHUS] MOJIEKYJ pPAaCTBOPEHHOTO
BELIECTBa 110 BCEMY 00bEMY pacTBOpa;

2) TPEUMYIIECTBEHHO OJHOCTOPOHHSISI CaMOINpPOUW3BOJIbHAS AU Gy3us
MOJIEKYJI PACTBOPUTENS dYepe3 MOJYNPOHHUIIAEMYI0 MeMOpaHy M3 pacTBOpa C
OOJIBITICH KOHIICHTPAIIMEH B PACTBOP C MEHbIIICH KOHIICHTPAIUEH.

151. 3akon Bant-T'odda:
a) P=C*R*T,
6) P=C*F*T,
6) P=R*F*T,
2) P=n*R*T,

152. OCHOBHBIM OpraHoM, pEryJUupYyIOIIMM OCMOTHYECKOE JaBJICHUE B



OpraHu3Me, sSBIISETCS:
a) cepale;
6) Ierkue;
8) KUIICYHUK;
2) TIOUKH.

153. OcHOBHOE CBOMCTBO MEMOpaHbI, JIe)KaIlee B OCHOBE OCMOCA!
a) OojbIas IIoIIaab MOBEPXHOCTH;

6) wu30upaTeabHas MPOHUIIAEMOCTh;

8) BBICOKAas POYHOCTB;

2) IBYXCJIOWHOE CTPOCHHUE.

154. PacTtBOpBI, OCMOTHYECKOE NABIEHUE KOTOPBIX PABHO OCMOTHYECKOMY

JABJICHUIO TIJIa3Mbl KPOBH, HA3bIBAIOTCS:
a) THUIOTOHHYECKHUMHU;
0) TUNEPTOHUYECKUMU;
6) W30TOHHMYCCKUMHU,
2) TOMOTOHHUYECKUMHU.

155. PaCTBOpBI, OCMOTHYCCKOC AABJICHHC KOTOPBLIX MCHBIIIC OCMOTHYCCKOI'O

JIaBJICHUS T11a3Mbl KPOBH, Ha3bIBAFOTCS:
@) THUIIOTOHUYECKUMU;
6) TUNEPTOHUYECKUMU;
6) W30TOHUYCCKUMU;
2) TOMOTOHHUYECKHUMHU.

156. PacTBOpHBI, OCMOTHYECKOE JaBIE€HUE KOTOPBIX OOJIbIIE OCMOTHYECKOTO

JABJICHUS TIJIa3MbI KPOBH, HA3bIBAIOTCS:
a) TUIOTOHUYECKHUMHU;
0) TUNEPTOHUYECKUMU;
6) W30TOHHYCCKUMHU,
2) TOMOTOHWYECKUMHU.

157. N30TOHUYECKUM PACTBOPOM IO OTHOUIEHUIO K KPOBH SIBIISIETCSI:

a) 0,09% p-p NaCl;

6) 0,9% p-p NaCl;

8) 4,5—35 % p-p IIOKO3bI;
2) 45—50 % p-p rioKo3bl

158. CymMmapHas KOHIIEHTpalMs BCEX KHMHETUYECKH AKTUBHBIX YaCTHUIl B

KPOBH Ha3bIBACTCS:
a) W30MOJISIPHOCTH;
6) OCMOJISIPHOCTB;
8) W30TOHMYECKUU KO3 DUIINEHT;



2) HM300CMHUS.

159. Ilpu 3HAUUTENHLHOW KPOBOIIOTEPE B KPOBEHOCHOE PYCIO YEIOBEKa
BBOJISIT PACTBOPBI:

@) TUNEPTOHUYECKUE;

6) TUIOTOHUYECKUE;

8) W30TOHUYECKUE;

2) OIHOMOJISIbHBIE.

160. ITpu momeneHny KISTKU B TUIIEPTOHUIECKUI pacTBOP OHA:
a) HaOyxaeT U JomaeTcs;

6) CMOpIIUBACTCS;

8) HE U3MEHSET CBOETO COCTOSHUS;

2) HauWHAeT WHTEHCHUBHO JCIIUTHCS.

braank omeemoes

Bomnpoc | OtBer Bonpoc | OtBer Bonpoc | Otser | Bonpoc | OtBer
1 a,r 41 0,B,I 81 B, 121 o
2 a,0 42 B,I 82 a,0 122 0
3 r 43 r 83 a 123 0
4 0 44 a,0,r 84 0 124 r

5 B 45 a,0,B 85 B 125 B

6 a,0 46 B 86 B 126 B

7 B, 47 0,B,I 87 B, 127 B

8 a 48 0 88 0 128 r

9 0,B 49 a,0 89 a 129 §
10 B 50 a,0 90 a,r 130 B
11 0,8 51 0,B,r 91 r 131 B
12 a,r 52 0,8 92 B,I 132 r
13 r 53 B,I 93 0 133 a
14 r 54 a,0 94 0,B 134 a
15 a 55 B 95 B 135 B
16 B 56 r 96 0,B 136 a
17 0 57 a 97 0,8 137 a
18 B 58 0 98 B 138 0
19 a 59 a,0 99 a,B,T 139 B,T
20 r 60 B,I 100 140 §
21 r 61 B 101 a 141 0
22 a,B,T 62 a 102 0 142 B,T
23 a,0 63 0 103 a,B,r | 143 a,0
24 r 64 0,B 104 B 144 0
25 a,0 65 a 105 a,0 145 B
26 a 66 B,I 106 a,r 146 B




27 r 67 o 107 a,B,l 147 r
28 0 68 a,B 108 B 148 B
29 o,r 69 § 109 o 149 r
30 a,r 70 B 110 a 150 0
31 a,0 71 0 111 0 151 a
32 a,B 72 § 112 B,T 152 r
33 B 73 a 113 B 153 S
34 a,B 74 0,8 114 o 154 B
35 B 75 a,r 115 B 155 a
36 0,8 76 B 116 r 156 0
37 a,r 77 a,B 117 r 157 0.B
38 r 78 o,r 118 r 158 0
39 B 79 o 119 B 159 B
40 a 80 a 120 B 160 o

CUTYAIIMOHHBIE 3AJIAUYN

Samaga Nel

[Ipu monHOM oOKuciIeHun 6,24 T OeH30Jla KHUCIOPOIOM BBIJACITHIOCH
134,76 k]I Temiotel. OnpeaenuTe TerioBoi 3P GheKT peakum:
2CgHgs + 150, = 12CO; + 6H,0 + Q.

3amgaya No2
Beruncauts TemnoBoit ahdext peakiuu: Al,Oss) + 3503 = Aly(SO4)3(1s.)
IpY YCJIOBHH, YTO OHA MPOTEKACT B KAIIOPUMETPHUUECKOH OOMOE P MOCTOSTHHOM
oobeme u T =298 K.

3amaua Ne3
[Ipu oxucnenun 12,4 r docdopa Beiaenmnock 306 kK TEmIOTHI.
Paccuuraiite cTaHgapTHYIO SHTaNBINIO 00pa3zoBanus okcuaa dochopa (V).

3amaua Ned
OKCIEpUMEHTAIIBHO YCTAHOBJIEHO, YTO MPH B3aUMOJAEUCTBUU 2,3 T
HaTpus ¢ BoJoM BeiensieTcs 14,0 k/[>k TemnoTsl. BeIYMCINTE SHTANBIIAIO PEAKIUH.

3agaya Ne5

Hano ypasuenue peaknuu: Fe:0s3(1tB) + 3CO(r) = 2Fe(TB) + 3CO2(1)- Q.
JlaiiTe OTBET Ha IIOCTABJCHHBIC YCIOBUS CMELICHHUS PABHOBECHUS B JIaHHOM
MpoLIECCE:

A. PaBHOBecHE CMEIIAETCA BIIPABO U BJIEBO COOTBETCTBEHHO;

B. He Biusier Ha cMellleHUsI paBHOBECU S,

C. PaBHOBecue cMemaeTcs BIPABO;

D. PaBHOBecHe cMmeaeTcs BIEBO U BIPABO COOTBETCTBEHHO.

3amaua Neb



Boruncnute, BO CKOJIBKO pa3 yBEIMUUTCS CKOPOCTh PEAKLUU, IPOTEKAIOLIEH
B ra3oBoil (¢aze, ecnu MoBbIcUTh Temrepatrypy oT 21 go 39 °C. TemneparypHblii
K02 (PUITMEHT CKOPOCTH PEAKITUU PaBeH 4.

3anmaya Ne7

B 3akpbIiTOM cocyjie HaXOAUTHCSI CMECh Ta30B, cOcTosIIas U3 1 MoJib a30Ta U
3 MOJIb BOJIOPO/Ia, KOTOpasi pearupyeT no ypaBHEHHUIO:

N, + 3H, = 2NHs.

Bo ckoipko pa3 yMEHBUIUTCS CKOPOCTh MPSIMOM peakldy MOocie TOro Kak
npopearupyet 0,65 MoJib a30Ta.

3amgaua Ne§
OnpenenuTe cTeNeHb AUCCOLMALUK MypPaBbHHOM KucnoTel B 0,1 H pacTBOpE,
eciu B 1 Mu1 pacTBopa coaepxutes 6,82-10'8 pacrBopeHHBIX yacTu.

3amauga Ne9

[Ipu pacTBopeHuu caadboro 3aekTpoiauTa (koanyectBoM Betectna 0,44 MoJib)
Ha WoHBI pacnianiock 0,07 Moib. YeMy paBHA CTEMEHBb JUCCOLMALINM AJIEKTPOJIUTA B
ATOM pacTBope?

3amaua Nel(
Beraucnure [H] u pH pactBopa H2SO4 ¢ MaccoBoii goneid kuciaotsl 0,5%
(p = 1,00 r/cmd).

3agaua Nell
HazoButre cnenyromue komiuiekcHbie coemuHenus: [PA(NHz)2Clz];

[Fe(H20)4Cl2]; [Ag(NHS3)2]Cl; [Hg2(H20)2]S04; Ko[Hgls]; [Co2(CO)s]; [Al2Fe];
[M06Cl14]; [MN(H20)6]SO4; [Fe(CO)s]. KnaccuuumpyiiTe HX 1o KJjaccam.

3amaua Nel2

B xommiekcHom coeaunenun [Pt(NH3)2Cly]: a) oTMeTbTe BHYTPEHHIO |
BHEIITHIOI Cepbl KOMIIEKCHOTO COSTMHEHHS, KOMILIEKCOOOpa30oBaTeb, IUTaH/Ibl;
0) ompenenuTe CTENEHb OKHMCICHHUS KOMIUIEKCOOOpa3oBaTess; B) MPHBEANUTE
ypaBHEHHSI TUCCOIMAIINN KOMITJICKCHOTO COCIMHEHHUSI.

3anaua Nol3

CocTaBbTe€ MOHHBIE U MOJIEKYJSIPHBIE YPaBHEHUS PEAKIUN, MPOTEKAOIIUX
IIpY CIIEAYIOLUX IIPEBPALLECHUAX:

[Cd(N H3)4]SO4 — CdCl.

3amgaya 14

CocraBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe KOA(P(UIIMEHTHI B
ypaBHEHUSAX peakiui, mnomdepute KOIPGUIMEHTH METOJOM IMOJypeakiuid B
creayronmx ypaBaenusx: NaNO; + Mg + H,O = NH3; + Mg(OH), + NaOH



3amaua 15

CocTaBbTe ypaBHEHHE 3JIEKTPOHHOTO OajaHca, paccTaBbTe KO3(PPHUIIMEHTHI B
YpaBHEHHUAX peakiuid, moxdeputre KOIPPUIUEHTH METOJOM IMONYypEaKInii B
cnenytonux ypaBHeHusax: Na; SOz + KMnO, + KOH = Na;SO,4 + K;MnO4 + H,0O

3amauda 16

CocraBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe KOAG(UIIMEHTHI B
ypaBHEHUSX peakiui, mnoadepute KOAQOUIMEHTHI METOAOM IMOJypeakiuil B
cienyomux ypaBHeHusx: HyS + Ko,CrO7 + HpSO4 = S + Crp(S04); + Ko SO4 + HO

3anaya Nel7

CocTaBbTe AJIEKTPOHHBIC ypaBHEHUS W Toa0epuTe KOd(DPUIIMEHTH NOHHO-
AIIEKTPOHHBIM METOJIOM B PEaKIIUU

KMnO, + KNO, + H,SO, = K,SO4 + MnSO4 + KNO3 + H,0O

3agauga Nel§

s peakiuu 2KBr + PbO; + 4HNO3; = Pb(NOs3), + Br, + 2KNO3 + 2H,0

YCTaHOBUThH HAIPaBJICHHE BO3MOKHOI'O IIPOTCKAHUSA €€ MPH CTaHIapPTHBIX
YCIIOBUSX.

3agaua Nel9
Ha wneitrpamuzanuio 31 mu 0,16 H. pactBopa mienoun TpebOyercs 217 mi
pactBopa H2SO4. UeMy paBHBI MOIsIpHAsI KOHIICHTpanus dkBuBajieHTa HySO,4?

3amauga Ne20

MonsipHasg KOHUEHTpalusl TIOKO3bl B KPOBH 3/I0POBOIO 4YEJIOBEKA MEHEe
0,007 monb/n. PaccuuraiiTe Maccy IIIOKO3bl Ha JIUTP LEIBHON KPOBU YeJIOBEKA.
OTBet okpyriasieTcs A0 OMKaiero ueiaoro yucial

3agaua No21
BhIuKCcIMTe MOJISPHYIO M HOPMAJbHYIO KOHIEHTpamuu pactBopa HpSOy ¢
turpom 0,004900 r/cm®. .

3amaya Ne22

Haitgure pH pactBopa, noay4eHHOro paCTBOPEHUEM S T XJIOPUJIa aMMOHUS B
200 mu pacTBOpa, colepkaliero 7 T THApoOKcUIa aMMoHus. MI3MeHeHnem oobema
pH pacTBOpeHuu npenebpeus. Ko = 1,76:10°,

3amaua No23

@®opmuathbeiii  Oydepubiii pactBop umeer pH = 5,50. Paccuuraiite
COOTHOIIIEHHE KOHIEHTPALMI MypaBbHUHOW KUCIOTHI U (OpMHUATA HATPUS B ITOM
pactsope, eciu Kp = 1,77 - 104,

3amgaua No24
KakoBa OydepHass eMKocTh TO KuCIOTe, eciu mpubaBieHue k 80 mi
oydepuoro pactsopa 30 miu 0,1 M pacrBopa HCI Bei3Banmo musmenenue pH Ha



€UHULLY ?

3agaua No25

Harmmcate murnemry ob6paszoasiierocs 301 Mg(OH),, momydeHHOW TIpH
B3aMMO/ICHCTBUU XJIOPHU/Ia MAarHUS C TUAPOKCHUIA HATPHUS, €CJIN XJIOPU MarHus B3sIT
B U30BITKE

3agaya Ne26

KaxoBa cTpykTypa MUILIEIUIBI 30715, €U i ero mpurotosieHus B3sTel HCI
u n30bITOK Na2Si03? CocTtaBuTh YpaBHEHHE MPOTEKAIOIIEH peakiuu u GopMyiy
muneibl. Onpeaenure, K KakoMy 53JIEKTpoAy OyAyT IBUTaThCS YaCTULBI TMPH
anekTpodopese, Kakue MOHbBI MOTYT BbI3BATh KOATYJISIIHIO 30J151.

Samaga 27

K 60 mu1 pacTBOpa yKCyCHOM KHCIIOTBI ¢ KOHLEHTparuei pactBopa 0,1 Mob/n
no6aBunu 2 T ancopbeHTa u B3oosatanu. [locne moctuxkeHus paBHOBecUs MpoOy
pacTtBopa 00bEMOM 10 MJI OTTUTpPOBAJIIM pPAacCTBOPOM THUIPOKCHUAA HATPHS C
koHuentpamuet 0,05 mons/n. Ha TuTpoBanue 3arpaueHo 15 wmu1 TUTpaHTa.
Paccuuraiite BenMuuHy afcopOLMU YKCYCHON KUCIIOTHI.

3agauda 28

Omnpenenure BenuuuHy ancopounn kuciotel CgHi7COOH Ha noBepxHocTH
BogHoro pactBopa npu 10 °C, ecnm maccoBas mons kucnoTel B pactsope 0,005%.
[ToBEpXHOCTHOE HATSIKEHUE YUCTOW BOABI M PACTBOpa MPHU ATOW TEMIIEpATYype
paBHBI COOTBETCTBEHHO 74,22 - 103 1 57,0 - 1073 JIx/Mm2,

3agaya 29

DKCNepUMEHTAIBHO YCTAHOBIIEHO, YTO MaKCUMAaJIbHAS BEJIMYMHA aJ[COPOITUN
[TIAB (M = 60 rmomb) HeKOTOPBIM ancopOeHToMm cocrasiser 5,0 - 10% mosr.
Bemnmunna K paBna 0,06 wmonb/n. Kakas wmacca (B rpammax) BellecTBa
ajcopOupoBanach ABYyMsl I'paMMaMH JaHHOTO ajacopOeHTa W3 pacTBOpa, €cCid
paBHOBecHas koHueHTpanus [IAB crana pasna 0,1 monb/n?

CUTYAIIUMOHHBIE 3AJTIAYH
[ITa0noHBI OTBETOB

3apaua 1

IIpn nosHOM oxkuciaeHun 6,24 r 0eH30/1a KHCJIOPOAOM BbIIEJTUIOCH
134,76 x/I:x Tensiorel. Onpeaeaure TemioBoi 3pdexr peakumnu:

2CsHs + 1502, = 12C0O7 + 6H20 + Q.

Pemenue:

Qp = 134,76 xJ1x;



M(CesHs) = 78 1/ Mmoub;

AH=7?

PaccunTaeM KOJIMYECTBO TEIJIOTHI U3 MTPOTIOPITUH:

6,24 1 : 134,76 xIx = (2 - 78 1) : x kJIk;

x =[(2 78 r/monp) - 134,76 x[1x]/6,24 r = 3369 k]I k.

Q =3369 x/Ix.

Tennosoit addext peakiuu paBeH: AH = -Q = -3369 kJI>x/mMoJ1b.
Omeem: -3369 xJI>x/MOJIb.

3agaua 2

Boruucanthb TemnoBoii 3¢ ekt peakuuu: Al2O3s) + 3503 = Al2(SO4)3(1s.)
NpUd YCJOBMH, UYTO OHA NPOTEKaeT B KajJopuMeTpuuyeckoi 0OomMOe mnpu
nocrosstHaoM oobeme u T =298 K.

Pemenmne:

AH°Al,O3 = -1675,7 x{»/MOIIb;

AHOA12(804)3 = -3441,8 KI[)K/MOJ'IB;

AH®°SO3 = -395,8 kJI>x/M01b

AH=7?

PaccunTaeM 3HTaNBIUI0 peakIMy MPH CTAHIAPTHBIX YCIOBHUSAX, HCIOJIB3YS
CIIeICTBHE 13 3aKkoHa I'ecca:

Hx p. = AHosp.npor. = AHogp.uex.

Torna

AHozgg = AHOA12(804)3 - (AHOAIZO?, - 3AHOSO§,) = -3441,8 - [-1675,7 + 3(-
395,8)] = -578,7 JIxx/mMob.

3HaK MUHYC TIepe TeII0BBIM 3(h(PEKTOM 03HAYAET, UTO TEIUIOTA BBIACIACTCS
B pE3y/bTaTe PEaKIIUH.

3agaya 3

IIpun oxuciaennu 12,4 r ¢ocdopa Bbipeamiaocr 306 k/x TemiorTsbl.
PaccuuraiiTe CTAaHAAPTHYIO SJHTAJIBLIINIO 00pa3oBaHus okcuaa ¢gocdopa (V).

Pemenue:

m(P)=12,4r;

Q =306 x/Ix;

AH=7?

VYpaBHEeHUE peakli UMEET BUI:

2P + 5/20, = P,0s, Q

N3 ypaBHEeHUs peakIuy BHITEKAET, UTO MIPU OKUCIIEHUH 2 MoJib P oOpasyercs
1 monb P205, T.C. Zl’l(P) = l’l(P205).

PaccunTaeM konnuecTBO OKUCIUBIIErocs pocdopa, MoTydnMm:



n(P) = m(P)/M(P) = 12,4/31 = 0,4 moJ1b.

PaccuntaeM cranmapTHyr0 SHTaIbIUI0 oOpa3zoBanus okcuaa docdopa (V),
TIOJTyYHM:

0,4 momb : 306 xk/I>x = 2 MOIIb : X;

x = (306 x/Ix ' 2 moib)/0,4 mosb = 1530 kI x;

Qp = 1530 x/Ix;

AH = -Q, = 11530 x/I>x/Mo11b.

3agaua 4

JKCINEPUMEHTAJILHO YCTAHOBJIEHO, YTO NpW B3auMojeiictBum 2,3 1
Hatpusi ¢ Boaoii Bbiaeasiercss 14,0 k/[x Temiorbl. BoluncjanTe 3HTAIBNNIO
peakuum.

Pemenmue:

m(NaOH) =23 1;

M(NaOH) = 46 r/mounb;

Q= 14,0 xIx.

YpaBHEHUE peakyu:

23T 14,0 x/Ix
2Na + 2H,0 =2NaOH + Hy; AH=7?

2% 43"

Bpraucnsem sHTaIbNNIO PEAKIINU

U3 IIPOHOPLINH, ITOTYUYHUM:

2,3r -- 14,0 x/Ix

46 T ---- x k/[x

x = (46 -14)/2,3 =280 xJIx.

AH = 280 x/Ix.

Mo0>XHO TTPOBEPUTD, UCTIOJIb3YSI TAOJMYHBIE IAHHBIE W CIEACTBUE U3 3aKOHA
I'ecca, mosyuum:

AH°(H20) = -285,8 x/x;

AH°(NaOH) = -425,6 kJIx.

AH° = [2AH°(NaOH) - 2AH°(H;0)] = 2(-425,6) - 2(-285,8) = 280 x/Ix.

3amaua 5

Jano ypaBHenue peakuun: Fe:Os(TB) + 3CO(r) = 2Fe(TB) + 3CO2(1)- Q.
JlaiiTe OTBET HAa NMOCTABJIEHHbIEC YCJIOBHUS CMeLEHUS] PABHOBECHS B JTaHHOM
npouecce:

A. PaBHOBecHe cMelIaeTCs BIPaBO M BJIEBO COOTBETCTBEHHO;

B. He BiiusieT Ha cMellleHUs paBHOBeCH ;

C. PaBHOBecHe cMeliaeTcs BIpaBo;



D. PaBHoBecue cMelaeTcs BJIEBO M BIIPABO COOTBETCTBEHHO.

Pemienue:

A. Tak kak Q < 0, TO AaHHBII OpoLECC ABISIETCA FHAOTEPMUUYECKUM, T.C.
MPOTEKAET C MOTJIONIEHUEM TEILIOTHI.

Cornacuo npunimny  Jle  IllaTtefnbe mpu  MOBBIIEHHH  TEMIEPaTypbl

pPaBHOBECHE CJIBUTAETCS B CTOPOHY OHHAOTEPMUYECKON peakuuu (CMelaercs
BIIPABO), MPU MOHWKEHUN TEMIIEPATYPbl — B CTOPOHY IK30TEPMHUUECKON peaKiiuu
(cmeriaercs BJIEBO).

B. Tak kak B ypaBHEHHWU JNAaHHON OOpPATUMOM PEAKIIUH YHUCIO MOJICKYII
ra3000pa3HBIX BEIIECTB B MpaBod u jeBou dacTsax paBHel (3VCO = 3VCOy), TO
W3MCHECHHE JTAaBJICHUSI HE OKA3bIBACT BIIMSHUS HA CMEIICHUE PaBHOBECHS.

C. Ilpu yBenuyeHUM KOHILIEHTPAIMU HCXOJHOTO ra3000pa3HOro BEIIeCTBa
(CO) paBHOBecue cMmeliaeTcs B CTOPOHY 0Opa3oBaHHUs Ia3000pa3HOTO IMPOJIYyKTa
peakuuu (COy), T.e. paBHOBECHE CMEIIAETCS BIIPABO.

D. Ilpu moBbIIEHUH KOHIIEHTPAIIMM HCXOJAHOTO Ta3000pa3HOro BEIIECTBA
(CO) paBHOBecue cMelIaeTcsl B CTOPOHY OOpa3oBaHUsI ra3000pa3HOTO MPOIYKTa
peakiuu (CO>), MpHU MOBBIIICHUH KOHIICHTpaIMK ra3oo0pa3Horo BemiecTBa (CO,)
PaBHOBECHE CMEIIIAECTCS B CTOPOHY 00paTHOM peakiuu (oopazoanus CO).

3agaua 6

Buruucianre, BO CKOJBKO Ppa3 YBEJIWYUTCH CKOPOCTh PpPeaKIuu,
nporekamwuieil B razoBoi ¢gaze, eciiu NoBbICUTH Temnepatypy ot 21 xo 39 °C.
TemnepatypHblii KOOQGUUMEHT CKOPOCTH PEAKLMHU paBeH 4.

Pemenne:

T1=21°C;

T, =39 °C;

A=4;

V2/V1 =7

Brruucienne n3MeHeHrs CKOPOCTH PeaKINK Mpou3BeaeM Gpopmyie:

V2/V1 = X[(Tz - Tl)/IO], rac

A - temnepatypublii kodbduiment; Ti- HavanpHas Temmepatypa; Tz -

KOHCYHas TeMIIeparypa, Vi 1 V2 - COOTBETCTBECHHO Ha4YajIbHAs U KOHCYHAs1 CKOPOCTHU

peaxiu.
Torna
Volvy = A[(T2 - T1)/10] = 4[(39 - 21)/10] = 4(1,8) = 12.
Omeem: CKOPOCTh pPEaKIMY yBEINYUTCS (a HE YMEHBLIUTCS)

npubIM3UTENbHO B 12 pas.

3amaua 7


http://buzani.ru/zadachi/obshchaya-khimiya/1852-vyrazhenie-konstanty-khimicheskogo-ravnovesiya-zadachi-249-253
http://buzani.ru/zadachi/khimiya-glinka/1139-temperaturnyj-koeffitsient-skorosti-reaktsii-zadachi-336-340
http://buzani.ru/zadachi/khimiya-glinka/1148-konstanta-skorosti-reaktsii-ravnovesie-reaktsii-zadachi-378-382
http://buzani.ru/zadachi/khimiya-glinka/1148-konstanta-skorosti-reaktsii-ravnovesie-reaktsii-zadachi-378-382
http://buzani.ru/zadachi/khimiya-glinka/1147-izmenenie-skorosti-i-konstanty-reaktsii-zadachi-373-377

B 3akpbITOM cocyae HAXOAUTHCH CMeCh ra3oB, cocTosimas u3s 1 Mouab
a3ora u 3 MOJIb BOJIOPO/1a, KOTOPAasi pearupyeT M0 YPABHEHHUIO:

N2+ 3H2 = 2NHs.

Bo ck0/1bKO pa3 YMEHBIIMTCH CKOPOCTH NMPSIMOM peakuuu Mmocjae Toro
Kkak npopearupyet 0,65 moJib a3zora.

Pemenne:

3aBUCHUMOCTh CKOPOCTH PEAKIHUUA OT KOHLIEHTPALIMI OMPENEIAECTCS 3aKOHOM
JEWCTBUSL MAccC: MPHU IMOCTOSSHHOM TEMIEPATYpPE CKOPOCTh XUMHYECKOM PEaKIUU
OpsSIMO  MPOMOPIIMOHATBHA  TMPOU3BEJACHUIO  MOJSPHBIX  KOHIIEHTpALU
pearupyrommx BeniecTs. [1oaToMy HU3MeHEHNE KOHIEHTPALUHA XOTsI Obl OJTHOTO U3
pearupyronmx BEUIEeCTB BEAET K U3MEHEHHIO €€ CKOPOCTH.

BripakeHue 1711 CKOPOCTH PEAKLMH 10 U3BMEHEHNS KOHIIEHTPAIlMX BEIIECTBA
MO>KHO 3alucaTh B 00IIEM BUJIE:

V =k [Nz] [H:]?

O0603HaYMM CKOPOCTh PEAKIIUU 10 U3MEHEHMsI KOHIICHTpAlUd Vi, a TOCIe
M3MEHEHHUS KOHIIEHTPALUK V.

Torna

vi={k[1 Q) I}

v, = {k [0,65" (3)%]}.

MU3MEHEHHE CKOPOCTH (V1/V2) paBHO:

vilvo ={k [1- (3)%*]}/{k [0,65 ‘ (3)*]} = 1,5.

Omeem: CKOPOCTh IPSIMOM peakli yMeHbIIUTCA B 1,5 pasa.

3anaya 8
Omnpenenure cremeHb AUCCONUANMM MYPaBbMHOM KHCJOTHI B 0,1 H
pacrBope, ecau B 1 M1 pacTBopa cogepxures 6,82-10'8 pacrsopennnix yacTuu.

Pewenue:

Na = 6,02 -10%° monp !;

Cm(HCOOH) = 0,1 M;

V(p-pa) = 1 m;

N'(HCOOH) = 6,82-10* monexyu;

a(HCOOH) =?

CreneHp AUCCOLMALMM 0L — 3TO OTHOLIEHUE YMCIIa MOJIEKYJI, paClaBIINXCS
Ha MOHBI N’ K 00111eMy YHCITy PACTBOPEHHBIX MOJIEKYT N:

a(HCOOH) = N'(HCOOH)/N(HCOOH).

Paccuurtaem oOmiee uncino mosueil mypaBbuHoi kuciotsl B 0,1 M pacTtBope,
MOJTYYUM:

N(HCOOH) = [Na- Vs Cu]/1000 = (6,0210%2 1 0,1)/1000 =



6,02:10%° yacTwu.
Torna a(HCOOH) = N'(HCOOH)/N(HCOOH) = (6,82-101%)/(6,02-10%) =
0,11 wu 11%.

3agaua 9

IIpu pacTBOopeHun caad0ro 3J1eKTPoanTa (KoJIn4ecTBOM BemecrBa (0,44
MO0JIb) Ha MOHBI pacnajock 0,07 moab. Uemy paBHa cTeneHb AUCCONMALUM
3JIEKTPOJIMTA B 3TOM pacTBope?

Pemenmne:

CreneHb AUCCOIMALIMYA PaBHA OTHOIICHUIO TPOIUCCOIIMMPOBAHHBIX MOJIEKYJT
BEILIECTBA K OOIIEMY YHCITy €ro MOJIeKYJI. BripaskaeTcst B JOJISIX UK MIPOIIEHTaX.

JInst TaHHOTO cily4as CTENHb IUCCOIMAIIMN PACCUUTAEM 110 YPABHEHHUIO:

h = [n(mHH) : 100%]/n(3-3a), rac

Nuonsr) = KOJIMYECTBO PACTIABUINXCSI HOHOB;

N(s-pa) - KOJMYECTBO WIEKTPOIUTA, MOJIb.

Torna

h =[n(uonsl) - 100%]/n(8-Ba) = (0,07mo11b '100%)/0,44 mosib = 15,9% = 16%.

Omeem: h =15,9% = 16%.

3agaua 10

Borunciaure [H'] m pH pactBopa H2SOs ¢ MaccoBoii 10J1eii KHCJIOTBI
0,5% (p = 1,00 r/cm®).

Pemuenmue:

M(H,SO,) = 98 r/moib;

w% = 0,5% nnu 0,005;

p = 1,00 r/em®.

1. PaccuntaeM MOJISIPHOCTH pacTBOpa KUCIOTHI

Cm(H2S04) = (W% - p - 1000)/M(H,SO4) = (0,005 - 1,00 r/cm® - 1000 cm*)/98
r/monb = 0,05 M.

Tak kax H,SO,4 1ByXOCHOBHASI KUCJIOTA U SIBISICTCS CHUTBHBIM DJICKTPOTUTOM,
TO KOHIICHTpAIlMsl HWOHOB BOjOpoaa OyAeT paBHa YJIBOCHHOMY 3HAUCHHUIO ¢
MOJISIPHOCTH.

[H*] = 2Cm(H2S04) = (2 - 0,05) =1 - 10! mons/nm3;

pH=-lg[H"]=-1gl - 10t=1- Ig2=1-0,00 = 1,00.

Omeem: [H*] = 0,1 mons/nm3;pH = 1,00.

3amaua 11
HasoBure cieayromme KOMILIEKCHbIE COeIHHEHUS:
[Pd(NHs3).Cl2]; [Fe(H20)4Cl2]; [Ag(NH3)2]Cl; [Hg2(H20)2]SO04; Ko[Hgla];



[C02(CO)g]; [AlFe]; [M06Cl14]; [Mn(H20)6]SO4; [Fe(CO)4].
Kaaccudguuupyire ux mo Kjaaccam.

Pemenne:

HelitpanbHble KOMIUIEKCHI:

[Al2Fs] — rexcadropoanamoMuHuii;

[Co2(COys] — okTakapOOHMIANKOOATBT;

[M0sCl14] — 14-xm10porekcamoanoieH;

[Fe(CO),] — TerpakapOboHHIIKETIE30;

[Fe(H20)4Cl;] — nuxmopoTeTpa-akBaxeneso (I1);

[PA(NH3).Cl;] — muxmopoanammvuanamiaamia (11).

KoMiuiekcHbIe coeIMHeHHsI, BKIKYAKIHE KOMIIEKCHbIH KATHOH:

[Hg2(H20)2]SO4 — cynbdar quakBaaupTyTH(2+)

[Mn(H20)6]SO4 — cynbdat rexcaakBamapranmna (II);

[Ag(NHs),]Cl — xopua muammuncepedpa.

KomiuiekcHbIe coeIMHeHHsI, BKJIIYAIONHe KOMILUIEKCHbII AHHOH:

K2[Hgls] - Terparonomepkypar (I1) kanms;

3agaua 12

B xommiekcHom coenmuennu [Pt(NH3)2Clo]: a) orMeTbTe BHYTPEHHIOKO
U BHEIIHIOK c(pepbl KOMILIEKCHOTO COeIMHEHHs, KOMILJIEKCO00pa3oBaTeb,
JIUTaH/bI; 0) ompeaeuTe CTeNeHb OKHUCJIEHUS KOMILIEKCO0Opa3oBarTesisi; B)
NpuBeIUTEe YPABHEHUSI IUCCONUALMI KOMILJIEKCHOTO COeINHEHMNSI.

Pemenue:

HetitpansHoe komIuiekcHOe —coenuHeHue-HedekTpoaut  [Pt(NH3),Cls].
BHyTpeHHsis cdepa  KOMIUICKCOB-HEIJICKTPOJIMTOB HE  HECET  HHKAKOro
SJIEKTPUIECKOTO 3apsa.

a) [Pt(NHs)2Cl2] - BHyTpenHsiss cdepa B HEHTpaJbHBIX KOMILIEKCAX
OTCYTCTBYIOT, KOMILIEKCOOOpa3oBaresb P>, muraniel [Ba HEWTpaIbHBIX JIUTaH/A -
NHs 1 1Ba ooTpuiiatenbHbIX Muragaa - noHos Cl-;

0) creneHb OKUCIEHUsT KOMILIeKcooOpa3zoBarens Pt paBHa +2;

B) JIJAHHOC KOMILUIEKCHOE COCIUHCHHE SBJIICTCS HEHTPAIbHBIM KOMILJICKCOM
[Pt(NH3).Cl;], nuccoruaus ero mpoTekaer 1o cxeme:

1-s1 cTyneHs:

[Pt(NH3).CI] = [PtINHsCI]™+ CI- + NH3?1

2-51 CTYTICHb:

[PtNH;CI]* = Pt** + CI" + NH31

CyMMapHOe ypaBHEHHE JTUCCOLMAIIMN KOMIUIEKCHOTO HOHA:

[Pt(NHg)zC'z] =Pt? + 2NH; + 2CI



3axaua 13
CocTaBbTe HMOHHbIE MW  MOJIEKYJSIPHbIe YPABHEHHMSI PeaKIuid,
NMPOTEKAIIIUX NMPH CJIeIYIOIINX NMpeBpalleHnsIX:

[Cd(NH3)4]SOs — CdCl..

Pemenne:

1. [Cd(NH3)4]SO, + BaCl,= [Cd(NH3)4]Cl; + BaSO4|- MonekyaspHas
dopma;

[Cd(NH3)4]?* + SO* + Ba?" + 2Cl- = [Cd(NH3)4]** + 2CI- + BaSQy4| -

HNonno-monexynspraas ¢opma (momHas hopma);

[Tocne nmpuBeneHUS YWICHOB B 00EUX YACTAX PABEHCTBA, IOy IHM:

Ba?*+ S0O,>= BaSO4| - Honno-monekynspHas ¢opMa (COKpalleHHas
dbopma).

2. IIpu narpesanuu [Cd(NH3)4]Cl, pacniagaercs o peakuuu:

[Cd(NH3)4]Cl; = CdCI, + 4NH31

3agaua 14

CoctaBbTe  ypaBHeHHE  JJEKTPOHHOro  0OajiaHca, paccTaBbTe
k03¢ duIHeHTHI B yPABHEHHUSX PeaKIuil, moadepure KO3PPUIuEeHTH METOI0M
nojypeaknuii B ciaeayromux ypaBHenusx: NaNOsz;+ Mg + H,O = NHz+
Mg(OH), + NaOH

Pemenue:

1) NaNOs + Mg + H.0O= NH3 + Mg(OH)., + NaOH

YpaBHEHUS JEKTPOHHOTO OanaHca:

4Mg° -2e = Mg* BOCCTaHOBHUTEIIL/IIPOLECC OKUCTICHHUS

1|N®* + 8smextponn = N** okucauTens/mpouecc BOCCTAHOBICHUS
VOHHO-MOJIEKYIIIPHOE YPABHEHHE:

4Mgo + N° = 4Mg2+ + N3+

MoneKynsSpHOe YpaBHEHHE PEAKIMHY:

NaNO; + 4Mg + 6H;0 = NH; + 4Mg(OH), + NaOH

Mg — BocCTaHOBUTEID,

okucnutesib — NaNOs;

3agaua 15

CocTraBpTe  ypaBHeHHMe  JJIEKTPOHHOr0  0ajiaHca,  paccTaBbTe
k03¢ GuIHMEeHTHI B yPABHEHHUSX PeaKIuil, moadepure KO3(PpPuuueHTH METOA0M
noJiypeakuuii B cienywiux ypapaenusix: Na,SO; + KMnO,4 + KOH = Na,SO,4 +
KoMnO4 + H,0O



Na>SOz + KMnO4 + 2KOH = Na>SO4 + 2Ko:MnOs + H20
YpaBHEHUS AIEKTPOHHOTO OanaHca:

1|S* -2e¢ = S* BoccranoButens, IpoLECC OKUCIECHHS
2IMn"* + 1e = Mn®" OxmucnuTens, IpoLecc BOCCTAHOBICHHS
HoHHO-MOJIEKYIIPHOE YpaBHEHUE:

S4+ + 2Mn7+ — SG++ 2Mn6+

Na,SO; + 2ZKMnQO4 + 2KOH = Na,SO, + 2K,MnO4 + H,0O
Na,SO3 — BocCTaHOBHTEID,

KMnO4 .oKuCIUTEb;

3amgauya 16

CocTraBpTe  ypaBHeHHMe  JJIEKTPOHHOr0  0ajlaHca,  paccTaBbTe
k03¢ PuIHeHTHI B yPABHEHHUSX PeaKIuil, moadepure KO3PpPuuueHTH METOI0M
nojypeaknuii B ciaeayromux ypaBHenmsax: H,S + KoCrO;+ H,SO,= S +
Cr2(804)3 + K»,SO, + H,0O

KoCr207 + HaS + HoSO4 = S + Crz(S04)3 + KoSO4 + H20

3|S? - 2e = S° BoCCTaHOBHTEID, MPOLECC OKHUCIECHHUS

2|Cr*%+ 3e = Cr®" okucnurens, mpouecc BOCCTAHOBIECHHUS

HNonHo-MONeKyIsipHOE ypaBHEHHE:

352+ 2Cr®" =3S%+ 2Cr3*

MonekynsapHoe ypaBHEHUE PEaKIIUu:

K,Cr,0O7+ 3H,S + 4H,S0O, = 3S + Crz(SO4)3 + K»,SO4 + 7H,0

H,S — Boccranosurens, KoCr,0O; — okucaurens;

3apaua 17

CoctraBbTe JJIEKTPOHHbIE YpaBHeHHMsI W moAlOeputre K0IPPUIMEHTHI
HOHHO-3JIEKTPOHHBIM METOJ0M B peaKIuu

KMnO4 + KNO3z + H2SO4 = KoSO4 + MNSO4 + KNO3s + H20O

Pemenne.

CocTaBuM IOJIYPEaAKIIMU:

MnO,— + 8H* +5e— = Mn?* + 4H,0 | 2 oxucurens

NO;  + H,O —2e=NO; +2H" |5 BoccraHoBuTEIb

Cil0:)kuM [1Be MNOJIypeaKuuH, YMHOXXHUB KaXXIyl0 Ha COOTBETCTBYIOIIUI

KodhpunueHT:
2MnO;— + 16H* + 5NO, + 5H,0 = 2Mn?* + 8H,0 + 5NO;— + 10H"
Ilocne COKpalmCHUA HACHTUYHBIX YJICHOB, I1OJIy4YaCM HOHHO€ ypaBHeHne:
2MnO,s— + 6H* + 5SNO, = 2Mn?* + 3H,0 + 5NO;—
[ToactaBuM kK03 HUIIMEHTH B MOJIEKYJISIPHOE YPABHEHHME U YPaBHSIEM €ro


http://zadachi-po-khimii.ru/obshaya-himiya/sostavlenie-uravnenij-reakcij-okisleniya-vosstanovleniya.html

MPaByIO U JIEBYIO YaCTHU:
2KMnO, + 5KNO; + 3H,S04 = K3SO4 + 2MnSO4 + SKNO3 + 3H,0

3amgauya 18

Nas peaknun 2KBr + PbO2 + 4HNO3 = Pb(NOs)2 + Brz + 2KNOs + 2H.0

YCTAHOBUTH  HaNpaBJICHHE BO3MOKHOIO TPOTEKAHUS ee INpH
CTAHJAAPTHBIX YCJI0BHUSAX.

Pemenue

3anwuireM ypaBHEHHE PEAKIIMH B MIOHHO-MOJIEKYIISIpHON (hopme:

2Br + PbO; + 4H* = Pb?* + Br, + 2H,0.

3aTeM MpEeJCTaBUM €ro B BHJE NOJYpPEaKIUd, C yKa3aHUEM TaOJIMYHBIX
3HaueHu OB-noTeHManos:

2Br - 28 = Br, E 0 (Bro/Br) = 1,065 B,

BOCCTAHOBUTEb

PbO; + 4H" + 2& = Pb?* + 4H,0 E° (Pb?*/Pb0,) = 1,449 B Oxucnurenn

[Torenunan oxucnurens Egox OOJbIlIe, YeM MOTEHIMAl BOCCTAHOBUTES
Eosoce, CII€IOBATENIBHO, MPUBEJICHHAS PeaKls OyAeT CaMONPOU3BOJIBHO MPOTEKATh
CJIeBa HaIpPaBO.

3apava 19

Ha neirpaauzanuio 31 ma 0,16 H. pacTBopa mesnoun Tpedyercs 217 mu
pactBopa H>SO;. Uemy paBHBI MOJSIpHAsI KOHIEHTPAUMs JIKBHBAJEHTA
H>S0,?

Pemenue:

N3 3akoHa  HKBUBAJIECHTOB CIEAYyET, YTO OOBEMBI pEArUpPyIOIUX U

0o0pa3yromuxcsl BEMIECTB MPOTMOPIIMOHAIBHBI MOJIIPHBIM KOHIIGHTPAITUSAM UX
DKBUBAJICHTOB. J[JI1 MIOOBIX NBYX BEIIECTB, CBSA3aHHBIX 3aKOHOM 3KBHUBAJICHTOB,
MO>KHO 3aIucaTh:

Cu(A) V(A)=Cu(B) V(B), rne

CH(A) u CH(B) - skBHUBaJICHTHBIC KOHIICHTPAIIMH BEIIECTB A 1 B;

V(A) u V(B) - 06bembl pacTBOpOB BeliecTB A u B.

Torna

CH(A) - V(A)=CHu(B)  V(B) =Cu(memn.) - V(men.) = Ca(H2SO,) - V(H2SO0y);

CH(H2SO4) = [Cu(men.) - V(men.)]/V(H2SO4) = (31 M- 0,16 1)217 mun =
0,02286 H.

Omeem: Cu(H,SO,4) = 0,02286 H.

3amaua 20
MoJisipHasi KOHUEHTPalUsl TIJIHKO3bI B KPOBH 3/0POBOr0 4eJjiOBeKa
menee 0,007 moub/n. PaccunTaiiTe Maccy IJIlOKO3bl HA JIMTP LEJIbHON KPOBH


http://buzani.ru/raznoe/metodika/699-zakon-ekvivalentov

yesoBeka. OTBeT OKpPYyrJsieTcs 10 OJMKaANIIero meJjaoro yuciaal

Pemienue:

M(rroko3a) = 180 r/M0Ib;

Cwm(rmoko3a) = 0,007 Moub/It;

m(TJIr0K03a) = ?

Paccuntaem Maccy ritoko3sl B 1 J1 KpoBH yenoBeka o gopmyiie:

m(B) = Cm(B) * M(B), rne

m(B) - macca BelecTBa, T;

Cwm(B) - MomsipHast KOHIICHTpAIKS BEIIeCTBA, MOJIB/JT;

M(B) - MmonsipHas Macca BeleCTBa.

Torna

m(rmoko3a) = Cm(rmoko3a) * M(rmroko3za) = 0,007 mons/n - 180 r/monp =
1,26 r/m.

Omeem: 1,26 /1.

3agaua 21

Boluuciure MOJSPHYI) M HOPMAJBHYI0 KOHIEHTPAIMM pPacTBopa
H>SO4 ¢ Turpom 0,004900 r/cm®.  Pemennue:

T(H2SOg4 = 0,004900 r/cm?;

M(H2SO4) = 98,079 r/mob;

O(H2S04) = 49,0395 r/moub;

CM(HZSO4) =7

Cu(H2S04) =7

Pemenue:

1. OnpenesieHue HOPMAJIBLHOM KOHIIEHTPALMU PACTBOpPa

MosipHY10 KOHIIEHTPAIMIO C MOKHO OMIPEACUTh 0 (hopmyJie:

Cm(HZSO4) = [T(HzSO4) : 1000]/M(HZSO4);

CwmH,S04) = (0,004900 ‘- 1000)/98,079 = 0,049960 Mon/mm>.

2. OnpeaesieHre HOPMAJIbHOM KOHIIEHTPALIMU PacTBOpa

Jlns  ompejeneHuss HOPMAJIIBHOW KOHIEHTpauuu (H.) BOCIIOJIb3yeMCs
bopmyIIoii:

CH(H2804) = [T(HZSO4) ' 1000]/9(H2804);

Cr(H2S04) = (0,004900 - 1000)/49,0395 = 0,099200 momn/mm>.

Omeem: C\yH,S04) = 0,049960 mons/nm®; Cy(H2S04) = 0,099200 r/cm®,

3agaua 22

Haiinure pH pacrBopa, moiy4eHHOro pacTBOpeHMeM S I XJIOpHAA
ammonusst B 200 mu1 pacrBopa, coaepikamiero 7 r rupoKCcuaa aMMOHMHS.
H3MeHeHneM 00beMa NpH pacTBopenuu npenedpeun. Ko =1,76:107°.



Pemenue:

Kn=1,76107%;

pK =4,76;

M(NH4OH) = 35,04 r/mob;

M(NH4CI) = 53,491 r/moib.

1 PaccunTaem MOJISIPHYI0 KOHIEHTPALMIO BELIECTB, MOJIY4YNM:

Cm(NHsOH) = [m(NH,OH)/M(NH40OH)]-1000/V (p-pa) = (5/35,04)-1000/200
= 0,71 mons/1;

Cm(NH.CI) = [m(NH4CI)/M(NH4CI)]1000/V (p-pa) = (7/53,491)1000/200 =
0,65 MoaB/1.

2. Borunciiuts pH 0ygepHoii cucremMbl

pH =14 - pKo + 1gCo/Cc = 14 - 4,76 + 1g0,71/0,65 = 9,2.

Omeem: 9,2.

3agauya 23

®opmuartHsiii OygepHsbiii pactrsop umeer pH = 5,50. Paccuuraiite
COOTHOIIIEHHE KOHLUEHTPaUMii MypaBbUHOH KHCJIOTHI U ¢opMHaTa HATPUS B
3TOM pacrTBope, ecsiu Kp = 1,77 - 107, Pemenue:

Ko(HCOOH) = 1,77 - 104

pH=5,50, [H*] =10°,50 =10 - 0,50 = 3,16 - 107° mons/nm> . 3 popmysl
npumepa [H'] = Kp - Cx/Cc crenyer:

Cum(HCOOH)/Cm(HCOONa) = [H*]/Ko(HCOOH);
Cm(HCOOH)/Cu(HCOONa) = (3,16 - 107)/(1,77 - 10%) = 0,018.

Takum o6pazoM, st nosydeHuss Oydepnoro pactBopa ¢ pH = 5,5 Hano
cmemate HCOOH n HCOONa B otHomenuu 0,018:1 = 1:55,5, 1.e. Ha 1 4gacTh
HCOOH nyxHo B3sTh npumepHO 55,5 yactreit HCOONa.

3anava 24

KakoBa OydepHas eMkocTh M0 KHCJI0Te, eciu npudaBjieHue Kk 80 mu
oy¢epnoro pacrsopa 30 ma 0,1 M pacreopa HCI Bbi3Bajsio usmeHenue pH Ha
eIUHHNILY?

Pemenne:

Bydepnas emxocts (buffer capacity) 8 — ynciio 5kBUBaJICHTOB KHCIOTHI HITH
MIEJI0YH, KOTOPOE CiieyeT 100aBuTh K 1 11 OydepHOTro pacTBOpa, 4TOOBI U3MEHUTH
pH nHa equnuiy. bBygepHy eMKOCTb PaCCUUTHIBAIOT 110 YPABHEHUIO:

B=n/(z*V * ApH)

HCI - kucimora 0IHOOCHOBHAS, TOATOMY Z = 1:

n(HCI) =CV =0,030 + 0,1 = 0,003 mob;

V(6ydepa) = 0,08 1



= 0,003/(1+0.08 «1)=0,0375 momn/m.
Omeem: 3 = 0,0375 Monb-3KB/1.

3agaua 25

Hamucars munesty oopasoasuerocs 3045 Mg(OH)2, mosydeHHOM npn
B3aUMO/IE/iCTBUM XJIOPUIA MATHUS C THAPOKCHIA HATPHUS, €CJH XJOPH]
MATHUS B3T B U30bITKE

Pemenue:

Peaxrus Oymer uMeTs BUI:

MgCI2(H36LITOK) + 2NaOH = Mg(OH)z + 2NaCl.

N3 ypaBHEeHUs peakiuu CIeAyeT, YTO SAPOM KOJUIOUIHOW YaCTHUIIBI SIBIIAECTCS
MajopacTBOpUMBIA ruapokcusl Maraust Mg(OH)s,.

Jlucconuanus BEIIeCTBa, B3ATOTO B U30BITKE:

MgCl, = Mg?* + 2CI-.

Tak kak B u36niTke MgCly, 3HaUuT, arperaToM KOJUIOUJAHBIX YacTUIl OyAyT
ancopoupoBaThesa Mg?t (moTeHIMAanonpeeoIHe HOHBI, BXOIAIIME B €0 COCTaB
YW HaxoJslIMecs B pPAacTBOpe B M30BITKE) M YACTULBI 3051 MPUOOPETYT
MOJIOKUTENbHBIA 3aps. [loTeHImanonpenensone UOHbl - UOHBI, BXOMSIINE B
coctaB 3apojpima (Mg(OH),) u Haxoasmuecs: B pacTBOpPE B U30BITKE, Y HAC HOHBI
Mg?*.

[IporuBoronamu OynyT ciyxuTh HOHBI Cl (IPOTUBOMOHBI, KOTOPHIC
KOMIICHCUPYIOT 3apsifi TBepaoil (a3l u 00pa3yroT ajacopOIMOHHBINA CJIOMH).
[IpOTMBOMOHBI - HMOHBI, COACPKAIIUECS B PacTBOPE, HO HE BXOJAIIUE B COCTaB
arperara, y Hac uoHsi Cl™.

dopmyJsia MULIEIUTBI 30151 OYJIET BBITJISAET CASAYIOUUM 00pa3oM:
{[Mg(OH),m]-nMg?*, 2(n-x)CI-]}**2xClI-

3amaua 26

KakoBa cTpykTypa MHLe/JIBI 30J151, €CJIH AJIS €r0 PUIOTOBJICHUA B3AThI
HCI 1 u30b1TOoK Na2Si03? CocraBuTh ypaBHeHHE NPOTEKAOIICH peaKUHu U
¢popmyay mune/ibl. Onpenenure, K KaKOMy 3JIeKTPoay OyayT ABHMIraTbCs
YyacTUlbI IPH JIeKTpodopese, KaKHe HOHbI MOTYT BbI3BAaTh KOAryJISLIUIO 30J151.

Pemenne:

2HCI + N&zSiOg H28i03+2 NaCl

[To ycnoBuio m3BecTHO uTO B pacTBope M30bITOK NaSiOs;, ciemoBarenbHO,
SJIPOM KOJIJIOMJIHBIX YaCTHIL 30J11 KPEMHEBOW KHCJIOTHI OYIyT amcopOUpOBaThHCS
voHel SiO3> M wacTMLBl 3018  OPHOOPETAIOT  OTPUIATENBHBIA  3apsil.
[TpotuBoronom sBisierca Na?*,



dopmyIia MUILIEIUIBL:

{[mSiO,*jH,0] n Si03?>*2 (n-x)H**yH,0}**2xH**zH,0.
[Tpu snexTpodopese yacTHilbl OyAyT ABUTATHCS K aHOTY.
Koaryssinuio OynyT BeI3bIBaTh HOHBI Na'.

3agaua 27

K 60 M pacTBopa yKCYCHOM KHCJIOTHI ¢ KOHIeHTpauueil pacrsopa 0,1
MOJIb/1 n00aBuiam 2 1 aacopOenta u B30oaranu. Ilocie gocTHKREeHUS
paBHOBecusi mpo0y pacTrBopa o00bémoM 10 MJI OTTUTPOBAJIM PaCTBOPOM
THAPOKCHAAa HATpusi ¢ KoHueHtpaumein 0,05 mouan/n. Ha tuTrpoBanue
3aTpadeHo 15 mu turpanra. PaccuuraiiTe BeJMYMHY aJACOpPOLUMM YKCYCHOH
KHCJIOTHI.

Pewenue

1. HaiinéM paBHOBECHYIO KOHLEHTpALUs pacTBOpa YKCYCHOW KHCIIOTBI IO
pe3yapTaTaM TUTPOBAHMSL:

CiNaoNIV(NaoX)

Cames CH3COOH) = V(CH-COOH)

0,05-15
Cpasn(CH3COOH) = 5~ 0,075 MOJIB/JT
2. PaccunThiBaeM BEIMYMHY aICOPOIMU YKCYCHOM KUCIIOTHI 1O hopMyJie:
‘\:H1 ':I:":"-H ':':h '._‘: g ._:".I"lu. ] ':'l -DUT-! fiaf-3
I(CH;COOH) == | = ' = ! )

11t L

axenpii e

['(CH3COOH) = 7,5 - 10* mons/r = 0,75 MMOJB/ T

3agaua 28

Onpenenure BeanuuHy aacopoumm kucjaorel CsHi7COOH Ha
IOBEPXHOCTH BOAHOro pacreopa npu 10 °C, ecim maccoBasi 10151 KHCJIOTHI B
pactBope 0,005%. IToBepXHOCTHOE HATAKEHUE YUCTOI BOABI U PACTBOPA NMPH
3TOii TemMIepaType paBHbI co0TBeTcTBeHHO 74,22 - 1073 1 57,0 - 1073 [Iax/m2.

Pewenue
1. Jnsa pacuéra ancop6buuu ' Ha MOBEPXHOCTH pacTBOpa BOCIOJIb3YyEeMCS
ypaBHeHueM ['nb0ca:
b € _ Fiay €

C AL RT T &-0, RT
B ypaBuenun I'n66ca Benmumna C, o3HayaeT MOJISIPHYHO KOHIIEHTPAIIMIO
kuciothl, C1 = 0 (urcTas Boja).
2. CuuTasi, 4TO IUIOTHOCTh Pa30aBIEHHOIO PacTBOpa KUCIOTHI OKOIO 1 T/Mi
(T.e. Takas ke, Kak W BOJbI), UCMOIB3Ysd ®% KUCIOTHI, HaxoAuM, uto B 100 mu



pactBopa coaepxkurcst 0,005 r xkuciaorel. MonsipHas Macca KUCIOTHI paBHa 158
I/MOJIb, TIOATOMY MOJIApHAsI KOHIICHTPAITUs pacTBOpa OyIeT:

Myycna _ 0,05

= =3,16 - 10 * monp/1.
Mkwcen - VpaCTB 1581

CM=

3. B ypaBuenue ['u66ca nojacTaBiasieM HEOOXOAUMBIC TaHHBIE:

5701077 =7422 1077 3d6-107"

=73 - 109 mome/ st
21618 1= 0 5314203 i

I'=

Otser: 7,3 - 10 Mmonp/M?

3apaua 29

DKCHEepUMEHTAIBHO YCTAHOBIIEHO, YTO MaKCUMAaJIbHAs BEJIMYMHA aJ[COPOITUN
[TIAB (M = 60 rMonb) HEKOTOpBIM agcopbeHToM coctapisger 5,0 - 10° Moibr.
Bemnmunna K paBna 0,06 wmonb/n. Kakas wmacca (B rpammax) BellecTBa
ajcopOupoBajach JIBYMsl IpaMMaMH JaHHOTO aJicopOeHTa W3 pacTBOpa, €CIH
paBHOBecHas koHueHTpanus [IAB crana pasna 0,1 monb/n?

Pewenue
1. PaccuuteiBaem BenuunHy ajacopoiuu [T1AB o ypaBHenuro JIsHrMropa:
_ c
I'=T= Ty
—sn.1n3 % _aq1s5.qnd
I'=30-10 Y 3,125 - 107 {momeT)

2. KonunuectBo ancopOMpOBAaHHOTO BEIIECTBA Ha aJCOPOEHTE Maccoil 2 T
Oynet B 2 pasa Oouible:

Nrag = 3,125 - 107 Mons/T - 2r = 6,25 - 107 Monp

3. Macca agcopOupoBaHHOIO BelIeCTBA OyAET paBHa:

Mpap=m-M = 625-103-60=0,375T

Omeem: M ancopoupoBanHoro ITAB paBna 0,375 r.

Kpurepnn OLieHKH ITpU pELIEHUN CUTYAllMOHHBIX 3a/1a4:

« OneHka «OTJIMYHO» BBICTABIIAETCS, €CJIM 3a/Jada pEIIeHa IPamMOTHO,
OTBETHl Ha BOINPOCHI CHOPMYIUPOBAHBI YETKO. DTAJOHHBIA OTBET IMOJHOCTHIO
COOTBETCTBYET PEIICHUIOCTYEHTA, KOTOPOE XOPOIIO 00OCHOBAHO TEOPETHUUECKH.

« OuneHka «XOpOIIO» BBICTABISECTCS, €CIM 3ajada pelleHa, OTBETHl Ha
BOIIPOCH CPOPMYJIMPOBAHBI HEJOCTATOYHO YETKO. PelieHue cTyneHTa B IIeJIOM
COOTBETCTBYET 3TAJOHHOMY OTBETY, HO HEIOCTATOYHO XOpOLIO O0OOCHOBAHO
TEOPETUYECKH.



* OHCHKa «YJOBJICTBOPUTECIIbHO» BBICTABJIACTCA, CCIM 3aJa4a pCIIcHa HE
IMOJIHOCTBIO, OTBCTHI HC COACPIKAT BCCX H€O6XOI[I/IMI)IX 000CHOBaHMI PCUICHUS.

. OHeHKa «HCYIOBJICTBOPUTCIIbHO» BBICTABJIACTCS, CCJIN 3a/la4d HC PCIHICHA
NI UMECT FPY6BIG TCOPECTUICCKUC OIIMOKHM B OTBETE HA MTOCTABJICHHEIE BOITPOCHI.

IIpumepsbl BONIPOCOB JIsl YCTHOIO ONpoca (codeceoBaHus):

1 DOnemeHThl XUMHUYECKON TepMoAMHAMUKU. CHCTEMBI: U30JIMPOBAHHEIE,
3aKPBITHIE U OTKPBITHIE, UX MAPAMETPBI U MPOLECCHI, NPOTEKAOIINE B CUCTEMAX.

2 IlepBoe Hauano TepMoAMHAMUKH. BHyTpeHHss sHeprus. M3o00apHbiil u
W30XOPHBII TEIIOBBIE MPOUECCHl. DHTAJIBITHSL.

3 3akon lecca m ero cnenctBusa. TepMOXUMHYECKHE pacueThl M UX
WCITOJIb30BAHUE JIsl SHEPIETUYECKON XapaKTEPUCTHKN OMOXUMHYECKUX MPOLECCOB.
TepMoxuMuyeckue ypaBHEHUSI.

4 OOpaTuMmble U HEOOPATHMBIE B TEPMOJMHAMUYECKOM CMBICIIE MPOLIECCHI.
[Ipouecchl KUZHEAEATETLHOCTH KaK IPUMEP HEOOPATUMBIX IPOLIECCOB.

5 Bropoe Hayano TepmoauHaMUKU. DHTponus. CTaHAApTHBIE SHTPOIIHH.

6 Omneprus ['nb66ca. TepMmonrHaMuyeckue yCiaoBUs paBHOBECHSL.

7/ Kpurepuun HanpaBiaeHHs] CaMOIPOU3BOJBHBIX IMPOLECCOB B 3aKPBITHIX U
OTKPBITBIX CHUCTEMaX. ODHTAJIbIUMHBIA M SHTPONUUHBIN (QaKTOpPhl B ypaBHEHHUU
['n66ca.

8 OOpatumble U HeOOpaTUMBIE IO HalpaBieHUIO peakuuu. lloHsatue o
XUMHUYECKOM paBHOBecHMH. KOHCTaHTa XHMHMUYECKOTO paBHOBECHSA. 3aKOH
JIEVUCTBYIOIIMX MacCC.

9 Xwumnueckas KMHETHKA, €€ MPUMEHEHHE B MEAMIIMHE. MaTteMaTuieckoe
BBIPKEHHE CKOPOCTH XMMHUUYECKON PEakluu, CPEIHsISI U HCTUHHAS CKOPOCTb.

10 Kunernueckass kimaccHU(pHUKalUs XUMHUYECKUX peakiuil (10 MpU3HAKY
MOJIEKYJIIPHOCTH U TIOPSIAKY ).

11 BausiHue KOHIIEHTpalUU Ha CKOPOCTh peakuuid. 3akoH ['ynbndepra u
Baare.

12 Kunernueckue ypaBHeHus peakuuid | u |l mopsnkoB, crnocoObl
OIPENEIICHUS MOPSAKA PEAKIINH.

13 BausiHue Temrmeparypbl Ha CKOPOCTh peakiuu. Y paBHenus Bant-I'odda
u AppeHuyca.

14 Mexanuzm MPOTEKAaHUS peakui. DOHeprus aKTUBALIUH.
AKTHUBHUPOBaHHBIE KOMILIEKCHBI.

15 Karanus, ero Bujibl. [IpuMepsl rajloreHHOro ¥ reTeéporeHHOro Karaan3a.

16 depmenTaTuBHBIN KaTanu3. Y paBHeHUss Muxasnrca-MeHTeH.

17 DOnextponutuyeckas auccouuanus (OIPUUUHBI  AIEKTPOIUTHUYECKOM
JUCCOLIMAIIMN, MEXAHU3M 3JIEKTPOJUTUYECKON AUCCOLMALMM JJI BEIIECTB C
MOHHOM CBSI3b10, BEIIECTB C MOJSIPHON CBSI3bIO).

18 CuibHbIe U citalObie AMeKTpouThl. KOHCTaHTa AUCCOIMaIlui.

19 Yro nassiBaercs, cTenenpto auccounanuu? Kakue (pakTopbl BAMSIOT Ha
CTENEHb AUCCOLNALNAN?

20 Kakasg 3aBUCHUMOCTh CYIIECTBYET MEXAY CTEHEHbIO JAMCCOLUAIINH,
KOHCTAHTOM JHUCCOIMALINY U KOHIIEHTpAIe pacTBOpa ClIaObIX 3JIEKTPOIUTOB?



21 PacyeT KOHIIEHTpallMii HOHOB B PACTBOPAX CHJIbHBIX 3JIEKTPOJHUTOB,
C1a0BbIX AIEKTPOJUTOB (KUCIOT, OCHOBAHUIA)

22 TlpaBuna HanmucaHUs MOHOOOMEHHBIX peaKIni

23 VonHas cuiia, akTUBHOCTh HOHOB. Y paBHeHus [lebast u X1okkems

24 OcHoOBHBIC TIOJIOKEHUST Teopun A. BepHepa 0 CTpOCHUH KOMILIEKCHBIX
COEIMHEHUN

25 Omnpenenenue 3apsaa OCHOBHBIX YaCTHIl KOMITIEKCHOTO COSAMHEHUS

26 Kiaccudukanus KOMIIEKCHBIX COSTMHEHUI

27 HomeHkaTypa KOMILIEKCHBIX COSUHEHUN

28 Mar"uuTHble CBOMCTBA KOMIUJIEKCHBIX COETHHEHUN

29 Tlpupona XMMHUYECKON CBSI3U B KOMILJIEKCHBIX COSTUHEHUSX

30 XumMunueckue cBOICTBA KOMIUIEKCHBIX COEIUHEHUI

31 KoHcraHTa HECTOMKOCTH (YCTOMYHUBOCTH) KOMIUJIEKCHBIX COSAMHEHUN

32 YCcTOWMYMBOCTH KOMIUIEKCHOTO HOHA B PACTBOPE

33 3HaueHHe KOMIUIEKCHBIX COEIUHEHUN

34 Omnpenenenue OBP, cTenieHs OKUCTCHUS

35 OcnoBHble nonoxeHus reopun OBP

36 Bakneiime OKACIIMTEIHN, BAXKHCHIIINE BOCCTAHOBUTEIIH

37 Krnaccuduxkarus OBP

38 Cocrasnenune OBP MeTomom momypeaxiuii (Ha KOHKPETHOM IpUMEpE)

39 Bnusanue cpeast Ha mporekanue OBPc yuactuem KMnO,

40 Bunusiaue cpenst Ha nipotekanue OBPc yuactuem Hy0;

41 Bnusaue cpensl Ha npotekanue OBP ¢ yuactuem coennHeHuit xpoma

42 DnexTpoaHbIii noTeHIman. Ypasuenue Hepucra

43 CraHIapTHBIE AIEKTPOIHBIC TOTCHIHABI

44 Bo3MOXXHOCTH U HampasieHue nporekanus OBP

45 KonnuratvBHble CBOWMCTBA PAacTBOPOB  HERIEKTPOJIMTOB, CIIA0BIX,
CUJIBHBIX JIEKTPOJUTOB.

46 3axonsl Payns

47 TloHwxeHue TeMmepaTypbl 3aMep3aHusl U TOBBIIICHUE TEeMIEpaTypbl
KUIIEHUS, 3aBUCUMOCTh UX OT KOHIIEHTpAIlMU PacTBOpa.

48 DOyIMOCKONMMYECKUH W KPUOCKOMUYECKHNA METOIBI  ONpeaeleHHUs
MOJIEKYJISIPHBIX MacC BEUIECTB.

49 Ocmoc u ocmoTuyeckoe AaBieHue. 3akon Bant-T'odda.

50 Mzoronmveckuii KOdhPUITUEHT.

51 Ponp ocMoca ¥ OCMOTHYECKOTO JIaBJICHUS B OMOJIOTMUECKUX CHCTEMaXx.
['uno- ,runep- u n30TOHMYECKUE pacTBOPhL. [lnazmonns u remonns.

52 HonHoe npoun3sBeneHne BoIbl. BomopoHbIi MOKa3aTeNb.

53 Uro Ha3biBaeTcs, BOAOpOAHBIM mokaszateiaem (PH)? ['mapokcHIbHBIM
nokazarenem (POH)? Kak ux MokHO paccuutarh? UYTO 3HAYMT: «KHUCIAs,
«HEUTpaIbHasN», «IIEIOYHAS Cpeay?

54 UYto Ha3zbIBaeTcs, ruaposiu3oM coiu? B dem cyTh rujposinza coJieit?
Kakue conu noaseprarotcst rugpoausy?

55 Kakue conu noaBepraroTcsi rupoiau3y no katuony? Ilpumepsr.

56 Kakue conu nmoaBepraroTcsi ruapoau3y no anuony? Ilpumepsi.



57 O6parumocts ruaponusa. CtyneHuarsiii rugpous. [Ipumepsi.

58 Koncranta ruaponmsa W CTENEHb TUAPONIW3a. BiusHHME pazmudHbIX
(dakTOpoB Ha cTEeNEHb THIPOaN3a (pa3daBieHUE PacTBOPa, HArPEeBaHKE, JOOABICHUE
TPEThUX BEIIECTB)?

59 BzaumHuoe ycuienue ruapoiusa. [lomHbii 1 HeOOpaTUMBI THAPOIIHU3.

60 Omnpenenenue Oydepubix cuctem. Knaccudukamms OypepHbIX CUCTEM.

61 VYpasuenus ['engepcona ['accenvbaxa ans 6ydepos 1 u 2 Tunos.

62 MexanusMm JelictBusi OydepoB (Ha mpuMepe areratHoro Oydepa,
aMmMuadHoro o6ydepa), hopmya pacuera.

63 bydepHas eMKOCTS.

64 bydepHbie cucTeMbl KpoBU. MexaHu3M JeHCTBUS.

65 3naueHue OyPEepHBIX CUCTEM.

66 CymHocTh MeTo/1a HelTpanu3auuu. 3aKOH SKBUBAJICHTOB

67 YcraHoBouHBIE U pabOUYUE PACTBOPHI.

68 KpuBble THTpOBaHHS METO/AAa HEHTpATU3AIIUH.

69 Omnpenenenne pH B TOUKe SKBUBAJIEHTHOCTH.

70 Monnass Teopusi wumHAMKaTOpoB. OOnacTh mepexoda  OKpacKu
WHANKATOPOB, TIOKa3aTelb TUTPOBaHUS HWHAMKATOpoB. IlpaBmimo  BeIOOpa
WH/IUKaTOPOB.

71 Omnpenenenue Maccbl HATPUM TUAPOKCHIA B PACTBOPE. Y CTAHOBOYHBIE U
paboune pacTtBOpbl, BbIOOp HHIUMKAaTOpoB Omnpenenenne pH B TOuKe
HKBUBAJIEHTHOCTH.

72 OmpezaeneHue Macchl COJSHOW M YKCYCHOW KHUCIOT IPU COBMECTHOM
OPUCYTCTBUHM. YCTaHOBOYHbIE M paboyue pacTBOPhl, BbIOOpP HMHIUKATOPOB
Omnpenenenne pH B Touke SKBUBaJIEHTHOCTH.

73 CymHocTh MeTO/a TepMaHTaHATOMETPUHU, padourMe M YCTAaHOBOYHBIE
pPacTBOPHI UX MPUTOTOBIICHHE.

74 Tloyemy TUTpOBAHHUE B IEPMAHTAaHATOMETPUU MPOBOAAT O€3 MHAUKATOpA?

75 Peaxium OKUCIIEHHUS- BOCCTAHOBIICHHS C yUaCTHEM NIEpMaHTaHaTa KaJlus
B KHCJIOW, IIEJIOYHOW U HEUTPAJIbHBIX CpEIax.

76 OmpepneneHue MOJSIPHOW KOHIEHTPAIMM SKBUBAJICHTA M TUTpPA KaJIUd
NepMaHraHaTa MO IIIaBeJIeBOM KHCIOTEe. XUMH3M, (QOpPMyJBl pacyeTa, METOA
TUTPOBAHUSI.

77 OnpeneneHne Macchl IEPOKCUAA BOJOPOAa. XUMU3M, POPMYJIBI pacueTa,
METO]l TATPOBAHHSL.

78 OmpeneneHue Macchl Kanui AuXpoMara. XUMH3M, (HOPMYJIbI pacyeTa,
METO]l TATPOBAHHSL.

79 Ompenmenenne wmaccel Ca?*. Xummsm, (OpMyssl pacdera, METOJ
TUTPOBAHMUS.

80 CymHocTh MeTOJa KOMIUIEKCOHOMETpuu. Paboune M yCTaHOBOYHBIC
PacTBOPBI, HHAUKATOPHI.

81 Kakumu cBoiicTBamMu 0071a74al0T HWHIUKATOPHI, MNPUMEHSIOIMINECS B
KOMIIJIEKCOHOMETPUU?

82 OmpeneneHre KaTHOHOB METAJIOB METOJOM KOMIUIEKCOHOMETPUHU B
pacTBope.



83 JecTkocTh BOJBI. BUIBI 5KECTKOCTH, CIIOCOOBI €€ YCTpaHCHUSI.

84 OmpeneneHne KECTKOCTH BOJBI METOAOM KOMITJIEKCOHOMETPHUH, XHMH3M,
dbopMyTIBI pacyeTa.

85 IlpumeHeHne MeTONa B MEIUIIUHE.

86IloHsTHE TUCTIEPCHBIX CUCTEM.

87I1pupoaa KOIIOUIHOTO COCTOSTHHSL.

88CtpoeHue ABOIHOTO 3IEKTPUUECKOTO CIIOA.

8911paBuiio ITanera-®asHca. DIIEKTPOKUHETUYECKUE CBOMCTBA:
anekTpodopes. PakTophl, BAUSAIONIME HA YCTOMYMBOCTH JMo3osei. Koarymsus.
[Topor koarynsiunu u ero onpenenenue. [Ipasuio Llynene-I'apau.

90CnoiictBa pactBopoB BMC. 3aBHCHMOCTH BEIWYUHBI HAOyXaHUS OT
pa3nuYHbIX (PAKTOPOB.

91130smekTpudeckas TOYKa W METOABl €€ OINpeAeNeHHUs. YCTOWYMBOCTD
pacTBOpoB OnonoiarMepoB. BricanuBanue 6uononuMepos u3 pactBopoB. CBolicTBa
CTYJIHEW: CHHEPE3HUC U TUKCO-TPOIIHSL.

92MunennoobpazoBanue B pactBopax [1AB.

930mnpenenenne KpUTHIECKONH KOHIIEHTPAMN MUIIEII000pa30BaHMsL.

Tembl pepepaToB (mpumMepsbl):

1. 7JKuBo#t oprannsm — OTKphITasi TEPMOJAMHAMUYECKAS CUCTEMA.

2. IlpuMeHeHne 3aKOHOB TEPMOJUHAMUKH K OMOJIOTUYECKUM CHUCTEMAM.

3. buonoruveckas poib pacTBOpPOB.

4. IlpuMeHeHne pacTBOPOB B MEIMIIMHE.

5. OKHMCIIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B KUBBIX OpraHu3Max.

6. OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMM, JIEKANUE B OCHOBE
TOKCUYECKOTO JIEHCTBUS HEOPraHUYECKHUX BEIECTB.

7. Icnosb30BaHUE OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLIUN B MEAUKO-
OMOJIOTMYECKUX UCCIEIOBAHUSAX.

8. Kunetnka pepMEHTATUBHBIX PEAKIIUM.

9. ®epMeHThI — KaTaau3aTopbl OMOXUMUYECKHUX PEAKIIUN.

10. ®oToXMMHUYECKHE PEAKIIMM U UX POJIb B )KM3HEAEATEIbHOCTH OPraHu3Ma
Y OKPY’KAIOILIEH Cpeabl.

11. buonoruveckas poJib KOJUIMTaTUBHBIX CBOWCTB paCTBOPOB.

12. M3oTOHMYECKHE, TUIEPTOHUYECKUE, THUIMOTOHMYECKHUE PAaCTBOPBI, HX
NPUMEHEHUE B MEIUIMHE.

13. UccnenoBanrie pH Ouonornyeckux >KUJIKOCTEH B IENSAX JTUArHOCTHKH,
JICYCHHS ¥ PO(DUIAKTUKHU PA3IMIHBIX 3a00I€BaHUN.

14. bydepHbie cucTeMbl KpOBU M CIIOHBI. KHCIOTHO-OCHOBHOE COCTOSIHUE
OpraHu3Mma.



15. KucnoTHO-IIENOYHOE PAaBHOBECHE KPOBU M CIIOHBI, IIPUYMHBI €r0
HapyIICHUS.

16. XumMudeckuil cocTaB 3Maiu, 3yOHOI TKaHH, CIIIOHBI.

17. Xumuueckue peakiuu, JeKallhie B OCHOBE 00pa3oBaHUS KOCTHON U
3yOHOH TKaHH.

18. dtop, ero cpoiicTBa, BaxHeimue coenuHenus. Kapuec u Quyopos —
IH/IEMUYECKHUE 3a00JI€BaHMs], CBA3aHHbBIE C HEAOCTATKOM U U30BITKOM ()TOpa B BOJE
U B IIULIE.

19. buonoruueckast posib TUAPOJIN3A.

20. I'eTeporeHHbIe paBHOBECHUS U UX POJIb IS )KUBOT'O OpraHU3Ma.

21. DnekTpruyeckasi MpOBOJAUMOCTD KUIAKOCTh U TKAHEH OpraHu3Ma.

22. DIEKTPOXUMHUYECKUE TIPOLECCHI B TIOJIOCTH PTa IPYU MPOTE3NPOBAHUU.

23. AncopOuusi, npuMeHeHre COpOLIMOHHBIX MTPOLIECCOB B MEIULIMHE.

24. ®U3NKO-XUMHYECKHE OCHOBBI T€MOCOPOIIHH.

25. Anresus u xoresusi, OMoJIoru4yecKas poib.

W

26. Ponp aaresum M KOTe€3WH JUIsl XAapAKTEPUCTUKH CTOMATOJOTHYECKUX
MaTepHUaoB.

27. Ilpumenenue xpomaTorpauyeckux METOJI0B aHAJIN3a B MEJIULIUHE.

28. Xpomatorpaduueckue METOJbl aHalIW3a, UX NPUMEHEHHE B MEIUKO-
CaHUTAPHON IIPAKTUKE JUJIS1 KOHTPOJIS OKPYXKAIOLIEH CPEIbI.

29. PoJib KOJJTOMAHBIX CUCTEM B dKMBOM OpPraHU3ME.

30. CBolicTBa 1 NPUMEHEHUE B MEAULIMHE KOJUTOUIHBIX pacTBOpoB [TAB.

31. 3HaueHue MPOLECCOB KOATYJIISALIMU ISl dKU3ZHEIECSITETbHOCTH OPraHU3Ma.

32. ®U3NOJIIOTMYECKOE 3HAUEHUE KOJUIOUIHOW 3aIUTHI.

33. A»p030JI1 TPOMBILIIIEHHOTO MMPOUCXOKICHHS — TPUUMHA BOZHUKHOBEHMS
HEKOTOPBIX 3a00JIeBaHUMN JIETKUX (CUIIMKO3, aHTPAKO3, altoMUuHO03). CMoOT.

34. DnektpoocMoc U 3iekTpodopes. MX mpuMeHeHHME B MEIUIMHE H
bapmaruu.

35. buonoruyeckas pons u npuMmenenne BMC.

36. BA3KOCTh KPOBHU U APYTUX OMOJOTUYECKHUX KUIAKOCTEM.

37. Ilonumepsl B MEAUIIMHE.

38. [Tosiumepsl B CTOMATOJIOTHH.

39. buonoruueckoe 3Ha4€HHE MPOIECCOB HAOYXaHUS U 3aCTyIHEBaHUSI.

40. KuciotHo-ocHOBHEIE cBolicTBa 0enkoB, UDC, UOT.

41. YcToiuuBOCTh pacTBOpPOB OuomnoiaumepoB. Hapymienue ycroiiunBoCTH:
BBICAJIMBAHUE, ICHATYpaLUs, KoaluepBaLusl.

42. XpoMOnpOTEU Ibl, XHMUUECKUN COCTaB, MPEICTABUTEIHN, OMOIornYecKas
pOJIb.

43. Anb0yMHHBI U TTIOOYIMHBI, COJIEpKAIINECS B TKAHAX OpraHU3Ma.



44. YyacTue BS3KMX MOJUCAaXapuUI0B B 3alIUTE OpraHu3Ma OT MaTOTE€HHBIX
BO3JICHCTBUM.

45. IIpuHuMIBEl ONpeeNeHrs KAIOPUIHOCTH MUY,

46. KoMILJIEeKCHBIE COETMHEHHSI B OMOJIOTUU U MEIMLIMHE.

477. KoopINHalMOHHBIE COEUHEHUS U KUBBIE CHCTEMBI.

5.2 OueHoyHble MaTepuadbl [UIA OLEHKH  TPOMEKYTOUHOI
arrecTanuM (OLEHKA IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHUs )

Bonpocel k 3xk3amMeHy

1. DnemeHTh XUMHUYECKON TepMoauMHAMHUKUA. CHUCTEMBI: M30JMPOBAHHBIE,
3aKpPBITHIE U OTKPBITHIE, UX ITAPAMETPBI U MPOLIECCHI, MPOTEKAIOIINE B CHCTEMaX.

2. TlepBoe Hayamo TepMoAMHAMUKH. BHyTpeHHsst sHeprusa. M3o0apHbiil u
M30XOPHBINM TETUIOBBIE MPOLECCHI. DHTANIBIIHS.

3. 3akoH I'ecca m ero cnenctBus. TepMOXUMHUYECKHE pacyeTbl M HUX
UCIIOJIb30BaHUE JJIs S3HEPT€TUUECKON XapaKTEePUCTUKN OMOXUMUYECKUX MPOLIECCOB.
TepMoxuMnuyeckne ypaBHEHUS.

4. OOpatumble U HeoOpaTUMbIE B TEPMOJUHAMHUYECKOM CMBICIIE TIPOLIECCHI.
[Ipouecchl KUZHEAEATEILHOCTH KaK IPUMEP HEOOPATUMBIX IIPOLIECCOB.

5. Bropoe Hauano TepmoauHaMuKu. DHTpomnus. CTaHAAPTHBIE SHTPOIIHH.

6. DOwueprus ['n66ca. TepMmoanHaMudecKue yCIOBHUS PaBHOBECHS.

/. Kpurepun HampaBiIeHHs] CaMOIIPOU3BOJBHBIX MPOLECCOB B 3aKPBITHIX U
OTKPBITBIX CHUCTEMax. DHTAJbIUWHBIA M IHTPONMUNHBIN (AaKTOpPhl B YpaBHEHUU
['n66ca.

8. OOparumble W HeoOpaTMMbIE TIO HANpaBleHUIO peakiuu. [loHsTtue o
XUMUYECKOM paBHOBecHHM. KOHCTaHTa XHMMHUYECKOTO paBHOBECHUS. 3aKOH
JIEUCTBYIOLIMX MACC.

9. Xwumuueckas KMHETHKA, €€ MPUMEHEHHE B MeAMIIMHE. MaTeMaTuieckoe
BBIPAKEHHE CKOPOCTH XMMHUYECKOW PEaKLIUH, CPENHSS U HICTUHHAS CKOPOCTb.

10. Kunernueckast kinaccuuKaims XUMHYECKHX peakuuid (1o MpU3HAKY
MOJIEKYJIIPHOCTH H MOPSAKY ).

11. BausiHue KOHIIGHTpallUd Ha CKOPOCTh peakiuid. 3akoH ['ympnbepra u
Baare.

12. Kunernueckue ypaBHeHuss peakuuid | u |l mopsnkoB, crnocoObl
OTpeesIeHUs MOPSAIKA PEAKIIUH.

13. Bausinue Temmneparypbl Ha CKOPOCTh peakiuu. Y paBHeHus Baut-I'odda
u AppeHuyca.

14. MexaHnuszm MIPOTEKAHUS peaKuuil. DOHeprus AKTUBALUU.
AKTHUBHPOBaHHBIE KOMILIEKCHI.



15. Karanus, ero Bujibl. [IpuMepsl raioreHHOro ¥ reTeéporeHHOro Karaausa.

16. ®epmeHTaTUBHBIN KaTanu3. Y paBHeHUs Muxasnuca-MeHTeH.

17., MexaHu3M 3JIEKTPOJUTUUECKON TUCCOLMAINU ISl BEIIECTB C MOHHOM
CBSI3bI0, BEIIECTB C MOJIIPHOM CBSI3bIO).

18. CunbHble u cnadbie A1eKTpoduThl. KoHcTanTa qucconuaium.

19. Yto Ha3wiBaeTcs, cTenenbto auccounannn? Kakue (hakTopsl BIUSIOT Ha
CTEeNEeHb AUCCOLraun?

20. Kakasi 3aBUCUMOCTH CYIIECTBYET MEXKIY CTENEHBIO JHUCCOIUAIUH,
KOHCTaHTOM IUCCOIMAIIAN U KOHIIEHTPAIEH pacTBOpa CJIa0BbIX AJIEKTPOIUTOB?

21. PacyeT KOHIICHTpAaIlMii WOHOB B PACTBOpPAxX CHIIBHBIX 3JIEKTPOJHUTOB,
C1a0BbIX AIEKTPOJUTOB (KUCIOT, OCHOBAHUIA)

22. IlpaBuia HanrcaHUsi HOHOOOMEHHBIX PEaKITUi

23. NonHas cuiia, akTUBHOCTh HOHOB. Y paBHeHus Jlebast u XroKKes

24. OcHoBHBIE TIOJIOKEHUST Teopun A. BepHepa 0 CTpOEHHMH KOMILIEKCHBIX
COCIMHEHUN

25. Onpenenenne 3apsaa OCHOBHBIX YaCTHIl KOMITIEKCHOTO COSAMHCHUS

26. Knaccudukarus KOMITIEKCHBIX COSTUHEHUN

27. HomeHkaTypa KOMIUIEKCHBIX COeTMHEHUI

28. MarauTHele CBOMCTBA KOMILJIEKCHBIX COSIMHEHUN

29. [Ipupoaa XMMHUYECKON CBSI3U B KOMILJIEKCHBIX COESTUHEHUSX

30. XuMmuueckue CBOMCTBA KOMILJIEKCHBIX COEIMHEHUI

31. KoHcTaHTa HECTOMKOCTH (YCTOMYUBOCTH) KOMITJIEKCHBIX COSIMHEHUN

32. YCcTOMYNBOCTh KOMIUIEKCHOTO HOHA B PACTBOPE

33. 3HaueHNe KOMIUIEKCHBIX COEINHEHUN

34. Onpenenenue OBP, cTenieHs OKUCTCHUS

35. OcHoBHeble monoxeHus reopun OBP

36. BakHelmme OKUCIIUTENN, Ba)KHEHIIIHE BOCCTAHOBUTEIIN

37. Knaccudukamms OBP

38. CocraBnenne OBP meTomoM moiypeakiinii (Ha KOHKPETHOM IPUMEPE)

39. Bausaue cpensl Ha npotekanne OBPc ygyactuem KMnO4

40. Biiusinue cpensl Ha niporekanue OBPc yuactuem H,0;

41. Biusinue cpensl Ha npotekanue OBP ¢ yuactuem coearHeHuit xpoma

42. DnexTpoaHbIi noteHIman. Ypasaenue Hepacra

43. CraHIapTHBIE AIEKTPOIHBIC TOTCHITHAIBI

44. Bo3MOXHOCTh U HanpasieHue nporekanus OBP

45. KonnuratuBHbple CBOWCTBA PACTBOPOB  HEAJICKTPOJIHMTOB, CJIA0BIX,
CUJIBHBIX JIEKTPOJIUTOB.

46. 3akonsl Payns

47. [lonmxeHue TeMIepaTypsl 3aMep3aHds W TIOBBIIICHUE TEMIEPaTypPhl



KUIEHUS], 3aBUCUMOCTb UX OT KOHLEHTpAIIMU pacTBOpa.

48. DOyIMOCKONMMYECKU ¢ KPUOCKOMUYECKUA METOMBI  ONPEACIICHUS
MOJICKYJISIPHBIX MacC BEIIECTB.

49. Ocmoc u ocMoTHYecKoe AaBieHue. 3akoH Baat-I'odda.

50. N3oToHn4eckuit KoahPUIMEeHT.

51. Ponb ocMoca ¥ OCMOTHYECKOTO JIaBJIEHUS B OMOJIOTMUECKUX CHCTEMaXx.
['uno- ,runep- ¥ U30TOHUYECKHUE PAacTBOPHI. [[1azMonn3 u reMmonus.

52. NonHoe npoun3sBeneHne Bojibl. BoopoHbIil moka3aTenb.

53. Uto Ha3bpIBaecTCs, BOAOPOAHBIM mokazateneM (PH)? [uapokcriIbHBIM
nokazarenem (POH)? Kak ux MokHO paccuutarh? UYTO 3HAYMT: «KHUCIAs,
CHEUTpaTbHAN, CIICIIOYHAS CPeay?

54.Yrto HazbIBaeTcs, Tujpoim3oM conu? B yeM cyTh ruaponusza coiei?
Kakue conu moaBeprarotcst rupoausy?

55. Kakue conu nmoaBepraroTcst rTupoiau3y 1o katuony? Ipumepsr.

56. Kakue conu moaBeprarotcst Tupoan3y 1o anuony? [Ipumepsi.

57. O6parumoctb ruaponusa. CtyneHuarsiii ruapouns. [Ipumepsl.

58. KoHcTaHTa THApONM3a W CTENEHb TUAPOIN3a. BimsHWE pa3IudHBIX
(hakTOpOB Ha CTETEHB TUAPOIIK3a (pa3daBiieHUE pPacTBOPa, HAarpeBaHUE, 100aBICHHE
TPEThUX BEIIECTB)?

59. B3aumHoe ycunenue ruaposinsa. [1oaHblil 1 HeoOpaTUMBIN THIPOIIU3.

60. Onpenenenne 6ydepubix cucrem. Kiaccudukanus OydepHbIX cUCTEM.

61. Ypasuenus ['ennepcona I'accennbaxa mayis 6ydepon 1 u 2 TUTIOB.

62. Mexaau3M feiicTBus OydepoB (Ha mpuMmepe areratHoro Oydepa,
ammMmuadHoro 0ydepa), hopmya pacuera.

63. bydepHas eMKOCTb.

64. bydepHubie cucteMbl KpoBU. MeXaHU3M JICHCTBUS.

65. 3naueHue OyPEepHBIX CUCTEM.

66. CymHocTh MeTOIa HeMTpanu3auu. 3aKOH YKBUBAJICHTOB

67. YcraHoBOUHBIC U pabOUHe pacTBOPHI.

68. KpuBble THTpOBaHMS METO/Aa HEHTpATU3aIlUH.

69. Onpenenenue pH B TOUke S5KBUBAJIEHTHOCTH.

70. Uonnass Tteopuss umHaukaTopoB. (OO0nacTe  mepexoja  OKpackKu
WHIUKATOPOB, IIOKa3aTellb THUTPOBAaHUS WHAWKATopoB. [IpaBmiio  BbeIOOpa
WHIUKATOPOB.

/1. Onpenenenre Macchl HATPUM TUAPOKCHUAA B paCTBOPE. Y CTAaHOBOYHBIE U
pabouue pacTtBOphl, BBIOOp wuWHAMKATOpoB Ompenenenne pH B Touke
AKBUBAJICHTHOCTH.

/2. OnpeneneHne Macchl COJSHOM M YKCYCHOM KHCIOT NMPU COBMECTHOM
NPUCYTCTBUM. Y CTaHOBOYHBIE W pabO4YMe pAcTBOPBI, BBIOOp WHIUKATOPOB



Omnpenenenue pH B TOuke SKBUBAIEHTHOCTH.

73. CymHoCTh METOJa TMEepMaHraHaTOMETPHH, pabouue U YCTaHOBOYHBIC
pPacTBOPHI UX MPUTOTOBIICHUE.

74. IToueMy TUTpOBAHHUE B IEPMAHTaHATOMETPUH POBOASAT O€3 NHAUKATOpA?

75. Peakiiuy OKUCJIECHUSI- BOCCTAHOBJICHUS C yYacTHEM MepMaHTaHaTa Kajaus
B KHMCJIOH, IIEJIOYHON U HEUTPAIBHBIX Cpelax.

76. OnpeneneHrue MOJISIPHOM KOHIIEHTPAllMM SKBUBAJICHTA WM TUTPA KalHid
NepMaHraHata IO IIABEJIEBOM KucCIoTe. XHUMHU3M, (POpPMYINbl pacyera, METO
TUTPOBAHMUS.

77. OnpeneneHre Macchl IEPOKCUAA BOJIOPOAA. XUMU3M, POPMYIIBI pacyueTa,
METOJI TUTPOBAHMUSI.

78. Onpenenenre Macchl Kaluid nuxpoMara. XuMu3M, (Gopmyiibl pacuera,
METOJI TUTPOBAHMUSI.

79. Onpenenenne Mmaccsl Ca?*. XumusM, (OpPMyIBI pacuyera, METO[
TUTPOBAHMUS.

80. CymHocTh MeToAa KOMIUIEeKCOHOMeTpuH. Pabounme W ycTaHOBOYHBIC
pPacTBOPHI, MHIUKATOPHI.

81. Kakumu cBoiicTBaMH 00JaAar0T HWHAWKATOPHI, NPUMEHSIOIINECS B
KOMIUIEKCOHOMETPUU?

82. OmpesiesieHe KaTMOHOB METAJJIOB METOJIOM KOMIUIEKCOHOMETPUH B
pacTBope.

83. XKecTkocTh Bosbl. BHIIBI )KECTKOCTH, CIIOCOOBI €€ YCTPaHCHHUSI.

84. Onpenenenne xeCTKOCTH BOABI METOJAOM KOMIUIEKCOHOMETPUH, XUMH3M,
dbopmyIibl pacyeTa.

85. Ilpumenenue MeToga B METUITMHE.

86. [loHaTHE AUCTIEPCHBIX CUCTEM.

87. [lpupoaa KOJUTOMIHOTO COCTOSIHHUSI.

88. CtpoeHnue NBOMHOTO AIEKTPUIECKOTO CIIOS.

89. Ipasuio [Tanera-dasiHca. DNEeKTPOKUHETUYECKUE CBOMCTBA:
anexTpodopes.

90. dakropsl, BAMIOLME HA YCTOMUMBOCTh auo3oien. Koarymsuusa. [Topor
Koaryisiuuu u ero onpenenenue. [Ipasuno lynsue-I"apau.

91. CgotictBa pactBopoB BMC. 3aBucHMOCTh BETMUYMHBI HAOYXaHUS OT
pa3sTUYHBIX (PAKTOPOB.

92. M3osnexTpudeckasi Touka U METObI €€ OTpe/eieHHs. Y CTOWYUBOCTh
pacTBOpoB OnonoiaruMepoB. BricannBanue OMOMOIMMEPOB U3 PaCTBOPOB.

93. CBoiicTBa CTyJHEN: CUHEPE3UC U TUKCO-TPOIUSL.

94. Munemnoobpa3oBanue B pactBopax [TAB.

95. Onpenenenne KPUTHYECKON KOHIIEHTPAIIMHA MUTIEINTIO00pa30BaHUS.



5.3 Hlkana u KpUTepHMH OLECHUBAHWSA IUIAHMPYEMbBIX Pe3yJbTATOB
o0y4eHHs N0 TUCHUILIHHE

IIpoueaypa npoBeieHUs1 M OLICHMBAHMSA IK3aMeHAa

DK3aMeH MpoBOAUTCS MO Ouieram B (OpME YCTHOTO coOeceloBaHMs.
CryneHTy nocTaeTcsl 3K3aMEHAlMOHHBIN OUJIET MyTeM COOCTBEHHOTO CIy4aiHOTro
BbIOOpA U NpenocTaBisieTcs 45 MUHYT Ha OATOTOBKY. 3allMTa TOTOBOTO PEILICHUS
OPOMCXOAUT B BHJE cobOeceloBaHMs, Ha 4YTo oOTBoauTCA 20 MHUHYT.
DK3aMEHALMOHHBII OUJIET COJIEP>KUT JIBAa BOIIPOCA.

Kpurepuu BbICTaBIEHHS OLIEHOK:

* OLeHKa «OTJIMYHOY BBICTABIISIETCS, €CJIM CTYJEHT ITOKa3aJl I1y00KO€E MOJIHOE
3HaHWE U YCBOEHHE MPOTrpaMMHOIO MaTepuaja y4eOHOH IUCUUIUIMHBI B €ro
B3aMMOCBS3M C JPYTUMHU JUCLUUIUIMHAMHM U C MpEAcTosIeld MpodeccrnoHalbHOM
JESTEIIbHOCThIO, YCBOCHHE OCHOBHOM JIMTEpaTyphl, PEKOMEHI0OBaHHOW pabouei
oporpaMMoil y4eOHOM JUCIUIUIMHBI, 3HAHWE JOIOJIHUTENBHON JIMTEpaTyphl,
CIIOCOOHOCTB K CAMOCTOATEIbHOMY MOIOJIHEHUIO U OOHOBJIEHUIO 3HAHMIA.

*  OUEHKH «XOpOIIO» 3aCIYKUBAET CTYJICHT, IOKA3aBIINN MTOJTHOE 3HAHUE
OCHOBHOI'O0 Marepuaia y4yeOHOW NMCUUIUIMHBI, 3HAHUE OCHOBHOW JIUTEPATYPHI U
3HaKOMCTBO C JIONOJHHUTENIbHON JIMTEpaTypol, pPEKOMEHJOBAaHHOW paboueil
IPOrpaMMoii, CIOCOOHOCTh K MOMOIHEHNUIO U OOHOBJICHUIO 3HAHUI.

*  OueHKH «yJOBJIETBOPUTEIBHO» 3aCIYKUBAET CTYAEHT, IOKa3aBIINN [TPU
OTBETE€ HAa DK3aMEHE 3HAaHUE OCHOBHBIX IIOJOKEHUN Y4eOHOH MCUUIUIMHBI,
JOMYCTUBIIUNA OT/AEJbHBIE MOTPEIIHOCTU U CYMEBIIMM YCTPAHUTh MX C MOMOILBIO
MPEernoIaBaTesis, 3HAKOMbIM C OCHOBHOMW JIUTEPATYpPOil, pEKOMEHIOBaHHON paboueit
IIPOTPaMMOM.

* OueHka «HEYAOBJIETBOPUTENBHO» BBICTABISIETCS, €CIU TPH OTBETE
BBISIBUWINCH CYIIECTBEHHbIE MPOOEIBl B 3HAHUSIX CTYJIEHTa OCHOBHBIX MOJIOKEHUI
y4eOHOW JMCLUMIUIMHBI, HEyMEHHE Ja)ke C [OMOIIBI0  IMPenojaBaTess
c(opMyJIMPOBATH MPABUIIbHBIE OTBETHI HA BOMPOCH! IK3aMEHAIIMOHHOTO OUJIeTa.

st ycTHOrO onpoca (0TBeT Ha BOIPOC MpernoaaBaresis):

* Onenka "OTJIMYHO" BBICTABIISIETCS] CTYJIEHTY, €CJIM OH TIIyOOKO M MPOYHO
YCBOWJI MPOTPaMMHBIM MaTepuas, MCUEpIbIBAIOUIE, MOCIEAOBATENbHO, YETKO M
JIOTUYECKUA CTPOMHO €ro M3Jaraer, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C NMPAKTUKOMH,
CcBOOOJIHO CIIpaBJIsIeTCs C 3aJja4aMy, BOMPOCAMH U JAPYTUMHU BUIAMH NPUMEHEHHS
3HAHMI, MPUYEM HE 3aTPYAHSETCS C OTBETOM IPH BHIOM3MEHEHHM 3aJaHHil,
UCIIONIB3YET B OTBETE MaTepuall MOHOTrpadUyecKkoil JuTepaTyphl, MPaBUIBHO
O0OOCHOBBIBAET MPHUHATOE pEUICHUE, BIJIAJCET PAa3HOCTOPOHHUMM HaBBIKAMH U
IpyUeMaMU BbINIOJHEHUS MPAKTUYECKUX 3a/1ay.

* OneHka "xopomo" BBICTABISETCA CTYIEHTY, €CIM OH TBEPIO 3HACT



MaTepual, rpaMOTHO U MO CYLIECTBY M3JIaraeT €ro, He JOMYyCKas CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE€ HA BOINPOC, NPABUIbHO MPUMEHSIET TEOPETUUYECKUE
MOJOKEHHUSI TIPU  PEIICHUM TNPaKTUYECKUX BOMPOCOB M 3a1ay, BJIaAceT
HEO0OXOMMBIMHA HaBBIKAMH M TIPUEMAMH WX BBITIOJIHCHHUS.

* Ouenka "yIOBJIETBOPUTENIHLHO" BBICTABISECTCS CTYJECHTY, €CIIM OH HMEET
3HaHMS TOJIBKO OCHOBHOTO Marepuaja, HO HE YCBOWJI €ro JeTajieil, JOommycKaer
HETOYHOCTH, HEIOCTATOUHO MPaBWIbHBIC (DOPMYIUPOBKHU, HAPYLICHUS JTOTHYECKOM
MOCJIEIOBATEILHOCTY B M3JIOKEHUHM MPOTPaAaMMHOTO MaTepualia, HCHBITHIBAET
3aTPyAHCHHUS IPY BBITIOJIHCHUH MTPAKTUYECKUX PaboT.

* OueHka "HEyAOBJIETBOPUTEIBHO" BBICTABISIETCA CTYIEHTY, KOTOPBIA HE
3HAET 3HAYUTEIHLHON YacTH MPOrPaMMHOr0 MaTepuaa, AOMyCKAeT CYIECTBEHHbIE
OIIMOKHU, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYJHEHUSMH BBITIOJHIECT MPAKTUUYECKUE
pabotel. Kak mpaBwmio, oleHka "HEYJIOBIETBOPUTEIBHO" CTAaBUTCA CTYACHTaM,
KOTOpbIE HE MOTYT MPOJODKUTH OOydeHHE O€3 JOMOJHUTENIbHBIX 3aHITHH IO
COOTBETCTBYIOIICH NUCIUIIIINHE.

JIJ1s1 OLleHKH pelIeHus1 CHTYalMOHHOM 3a1a4M:

* OLleHKa «OTJIMYHO» BBICTABIIETCS, €CIIU 337]a4a pelieHa rpaMOoTHO, OTBEThI
Ha BONpPOCHl CHOPMYIMPOBAHBl YETKO. OTAJOHHBI OTBET MOJHOCTHIO
COOTBETCTBYET PELICHUIO CTYAEHTa, KOTOPOE XOPOLIO 0O0OCHOBAHO TEOPETUUYECKHU.

* OleHKa «XOpOILO» BBICTABISETCA, €CIM 3aJada pelleHa, OTBEThl Ha
BONPOCHI C(HOPMYJIMPOBAHBI HE JOCTATOYHO 4EeTKO. PelieHue cTyneHTa B LIEJIOM
COOTBETCTBYET ATaJOHHOMY OTBETY, HO HE JOCTAaTOYHO XOPOIIO OOOCHOBAHO
TEOPETHUYECKH.

* OueHKa «yIOBJIETBOPUTENILHO» BBICTABISETCSA, €CJIM 3aJaya pelleHa He
MOJIHOCTBIO, OTBETHI HE COAEPKAT BCEX HEOOXOIMMBIX 0OOCHOBAHMM pEIICHUSI.

* OLEHKa «HEYIOBIETBOPUTEIIBHOY» BBICTABIISIETCS, €CIIM 3a/la4a HE pellIeHa
WIN UMeeT TpyOble TeOpEeTUUECKHE OIMOKN B OTBETE Ha OCTABJICHHbIE BOIPOCHI

Jis1 oueHKH J0KJIa10B U pedpepaToB:

* OleHKa «OTJIUYHO» BBICTABIISIETCS, €CIU pedepar COOTBETCTBYET BCEM
TpeOoBaHMSIM 0(OPMIICHHUS, IPEJICTABIICH IUPOKUNA OUOIMOTrpaduyecKuil CIIMCOK.
Conepxxanue pedepara oTpakaeT COOCTBEHHBIM apryMEHTHUPOBAHHBINA B3IUISIA
CTyJIeHTa Ha npobsieMmy. Tema packpblTa BCECTOPOHHE, OTMEUYAETCSI CIIOCOOHOCTD
CTyJ€HTa K WHTETPUPOBAHUIO W OOOOIICHHIO JAHHBIX MEPBOMCTOYHHUKOB,
NPUCYTCTBYET JIOTMKA W3JIOKEHHUS Marepuaina. lMeeTrcss WILIIOCTPAaTUBHOE
COIPOBOXK/ICHUE TEKCTA.

* OneHka «XOpoUIO» BBICTABISIETCA, e€cau pedepaT COOTBETCTBYET BCEM
TpeOoBaHUSIM OQOPMIICHUS, TPEACTaBICH JAOCTaTOUHBIM OuOIMorpadudecKuit
cnucok. Copepkanue pedepara oTpakaeT apryMEHTUPOBAHHBIN B3IJISAl CTY/IEHTA



Ha MpoOJieMy, OJHAKO OTCYTCTBYET COOCTBEHHOE BHjeHHE mpoOiembl. Tema
pacKphITa BCECTOPOHHE, IPUCYTCTBYET JIOTUKA U3JI0KEHUSI MaTepuaa.

* OleHKa «yJIOBJIETBOPUTEIHHO» BBICTABISETCS, ecnu pedepar He
MOJTHOCTBIO  COOTBETCTBYET TpeOoBaHUSAM O(OpMIIEHHUS, HE MpeICTaBJIcH
JOCTaTOYHBIN OUOIMOrpaduyecKuil CMCOK. ApryMeHTaIus B3IJis1a Ha MpoodieMy
HE JOCTAaTOYHO YOeUTeIbHA U HE OXBAThIBACT MOJHOCTHIO COBPEMEHHOE COCTOSTHUE
npoOiembl. BMecTe ¢ TeM MpucyTCTBYET JIOTHKA U3JI0KEHUS MaTepuaa.

* OnieHKa «HEYIOBIETBOPUTEIILHO» BBICTABIISIETCS, €Clid TeMa pedepaTa He
packpeiTa, OTCYTCTBYeT YyOeauTenbHas apryMeHTalus 1[0 TeMe paloTshl,
UCIIONIb30BAaHO HE JOCTAaTOYHOE JUIsI PACKpPBITHS TEeMbl pedepara KOJIMUYECTBO
JUTEPATYPHBIX UCTOUYHUKOB.

Jis1 oeHKH mpe3eHTalum:

* OlleHKa «OTJIMYHO» BBICTABJISIETCS, €CIU COJIEPKAHHUE SBJISIETCS CTPOTO
HaydyHbiM. Wmmoctpanuu (rpaduyeckue, My3bIKaJbHbIC, BHJIE0) YCHIWBAIOT
abdexT BocmpuATUs TeKcToBOM uyactu uHopmamuu. Opdorpaduueckue,
NYHKTYal[MOHHbIE, CTUJIMCTUYECKHE OLIMOKUA OTCYTCTBYIOT. Habopbl uymciaoBbIX
JAHHBIX MPOWJUTIOCTPUPOBAaHBI rpa)uKkaMu U IUarpaMMmaMu, MpUYeM B Haubosee
agexkBaTtHOM (dopme. HNuHbopmanus sBIsSeTCs aKTyaJlbHOM H COBPEMEHHOM.
KitoueBsie c10Ba B TEKCTE BbIJICICHBI.

* OLIEHKAa «XOpOIIO» BBICTABJISIETCS, €CJIU COJIEPKaHUE B IIEJIOM SIBIISETCS
HayuHbiM. Wimmoctparnuu (rpadudeckue, My3bIKalbHBIE, BHIE0) COOTBETCTBYIOT
tekcty. Opdorpaduyeckre, MNyHKTyallMOHHBIE, CTHUJIUCTAYECKHE  OIIMOKHU
MPaKTUYECKU OTCYTCTBYIOT. HaOOphl YMCIIOBBIX JaHHBIX MNPOUJUTFOCTPUPOBAHBI
rpadukamu u nuarpammamu. Madopmanus sBiseTcs akTyalbHOW U COBPEMEHHOM.
KittoueBble €10Ba B TEKCTE BbIIEIEHBI.

* OueHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIU COACPIKAHUE BKITIOYAET
B ce0s1 ayieMeHThl HaydHocTH. MmocTpanuu (rpaduyueckrie, My3bIKallbHbIE, BUIEO)
B ONpEIEICHHBIX CIydasx COOTBETCTBYIOT TekcTy. EcTh opdorpaduueckue,
MyHKTYaIl[MOHHbIC, CTUIUCTUYECKHE OMMOKK. HaGopbl YMCIOBBIX NAaHHBIX Yalle
BCEr0 MPOWITIOCTPUPOBaHbI TpadukamMu U auarpammamu. Mapopmanus sBisercs
aKTyalabHOU U coBpeMeHHOU. KiltoueBbie cioBa B TEKCTE Yallle BCETO BbIIEICHBI.

* OneHka «HEYAOBIIETBOPUTEIBHO» BBICTABJISIETCS, €CIM COJEpKaHUE He
aBigeTcss HaydyHbIM. Mmmoctpauuu (rpaduueckue, My3bIKaldbHbIE, BUIEO) HE
COOTBETCTBYIOT  TEKCTy. Mmuoro  opdorpadudeckux, MTyHKTyallMOHHBIX,
CTIJIMCTUYECKNX OIMMOOK. HaGophl UMCIOBBIX TaHHBIX HE MPOWILTIOCTPUPOBAHBI
rpadukamMu u auarpammamu. MHQOpManus HE TPEACTaBISACTCS aKTyalbHOU H
coBpeMeHHOMU. KiltoueBble c10Ba B TEKCTE HE BbIIEIEHBI.

Kpurepuu n mkajia oueHMBaHWsI YPOBHS OCBOCHHMSI KOMIIETEHIIUH



Ikana oneHUBaHUA

YpoBeHb
OCBOEHMS
KOMIIEeTeHIIUHT

Kpurepun onennBanus

OTJIMYHO 3a4TCHO

XOpOLIO

YAOBJICTBOPUTCIILHO

BBICOKHI

CTYJCHT, OBJQJEN SJCMCHTaMH
KOMIIETCHITHH «3HATH»», KYMETh» H
«BIIAJICTH, TIPOSIBUII BCECTOPOHHHE
U INIyOOKHE 3HaHUS IPOrPaMMHOTO
Marepuala 1o JUCIUIUINHE, OCBOWI
OCHOBHYIO u JONOJHHUTCIBbHYIO
JUTEparTypy, OOHapY KU
TBOpPYECKHUE CIOCOOHOCTH B
MOHUMAaHHH. U3JI0KCHUU u
MPAKTUYICCKOM HUCIIOJIB30BaHUU
YCBOCHHBIX 3HAHUIH.

NOCTATOYHBIN

CTyIGCHT  OBJIaJie]l  DJIEMEHTAMHU
KOMIIETEHIIUM «3HATb» U «YMETbY,
MIPOSIBUJ IOJIHOE 3HAHHC
MPOrpaMMHOIO0  Marepuajia 1o
JTUCLUUIJINHE, OCBOWJ OCHOBHYIO
PEKOMEHI0BAaHHYIO JUTEPATYPYy.
OOHapy»Xujl CTaOUJIBHBIA XapakTep
3HAHUW M YMEHUW U MPOSABUI
CIIOCOOHOCTH K X
CaMOCTOSITEIBHOMY ITPUMEHEHUIO U
OOHOBJICHHIO B X0JIe
MOCJIETYIOLLETrO o0y4eHus Hu
IIPAKTHYECKON IeATEIbHOCTH.

0a30BbIid

CTyIEHT  OBJIaJe]l  DJIEMEHTaMHU
KOMIIETCHIINN  «3HATh», MPOSIBUI
3HaHUS OCHOBHOT'O MPOrPaMMHOIO
Marepuasia 1O JUCHUIUIMHE B
00BeEME, HEOOXOIMMOM IS
ITOCJIETYIOLLETO o0ydeHus u
MPEACTOSILEH MIPAKTUYECKOU
JeATeTLHOCTH, HM3Y4YWJ OCHOBHYIO
PEKOMEHIOBaHHYIO auTepaTypy,
JIOTTYCTUJI HETOYHOCTH B OTBETE Ha
9K3aMEHE, HO B OCHOBHOM O0Jiaraet
HEOOXOAUMBIMU 3HAHUSIMHU I HX
YCTpaHEHUS PU KOPPEKTHUPOBKE CO
CTOPOHBI K3aMEHATOpA.

HCYOOBJICTBOPUTCIIBHO | HEC 3aUYTCHO

Kommerenrus ue
chopmupoBana

CTYJIEHT HE OBJaJel HH OJHUM U3
DIIEMEHTOB KOMITETEHITUH,
0OHapy)UI CYIIIECTBECHHBIE
nmpoOensl B 3HAHUM OCHOBHOTO
IpPOrpaMMHOTO  MaTepuayia  To
JUCITUTUINHE, JOTTY CTHUT
MPUHIMITAATIBHBIE  OIUOKUA  TIpH
MIPUMECHECHHUN TEOPETUICCKHIX
3HAHUW, KOTOpPbIE HE TMO3BOJISIFOT
eMy TPOJIOJDKUTh OOYYCHHE WIIH
OPUCTYNUTh K TPAKTUYECKOU




JCATCIIBHOCTU 663 HOHOHHHTQHBHOﬁ
OJITOTOBKH o NAHHOU
JOUCLUIIIIMHE.

6. [lepeyeHb y4eOHO-MeTOAUYECKO JUTEPATYPHI

6.1 YueOHBbIC N3TAHNA:

1. Txaues, C. B. Obmas xumus : yueobnoe nocobue / C. B. Tkaues, B. B.
XpycTtaneB. - Munck : Beimaiimas mkona, 2020. - 495 ¢. - ISBN 978-985-06-3272-
2. - Texct : anektponnsiii // OBC "Koncynbrant crynenrta" : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9789850632722.html.

2. Hectepona, O. B. O6mias xumus ¢ 3JieMeHTaMu OMOOPTaHUYECKON XUMUH
: yueOHuk / O. B. Hecreposa, U. H. ABepuieBa, 1. A. [lo6poxotos, A. A. IIpokornos,
B. 1O. Pemetnsik, nox pen. B. A. [lonkosa. - Mocksa : Jlaboparopus 3uanuit, 2020.
- 378 c. Cuctem. TpeboBanus: Adobe Reader XI ; skpan 10. - ISBN 978-5-00101-
868-1. - Tekcr : anexrponnsiii // ObC "Koncynprant crymenta” : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001018681.htmi

3. babkos, A. B. O0mmas u Heoprannyeckas Xumusi : yaeOHuK / baOkoB A.
B., bapa6anosa T. U. , [TonkoB B. A. - Mocksa : I'90TAP-Menaua, 2020. - 384 c.
- ISBN 978-5-9704-5391-9. - Tekct : anexrponnbii // OBC "KoHcynbrant
cTyaeHTa" ; [cailT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970453919.html

4. babkoB, A. B. O0Omas u Heopranuueckast xumusa : yueOHuk / A. B. babkos,
T. W. bapabanosa, B. A. Ilonkos. - 2-¢ u3n. , ucnp. - Mocksa : [D0TAP-Menua,
2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekcr : snextponubi // DBC
"KoHcynbTaHT cryaeHra" : [caiiT]. - URL )
https://www.studentlibrary.ru/book/ISBN9785970467848.htmi

5. Xumus [DnexkTpoHHbIN pecypc] : yueonuk / [Tyzakos C.A. - 2-e u3 ., ucnp.
n gon. - M. : I'DOTAP-Menua, 2006. - 640 c. - ISBN 5-9704-0198-6 - Pexum
nocrtymna: http://www.studmedlib.ru/book/ISBN5970401986.html

6.2 MeTtoanueckue u nNepuoaMYecKue U3IaHus

1. becmiatHble MEAUIIMHCKUE METOAWYKH I CTyAeHTOB BY30B Pexum
noctyna: https://medvuza.ru/free-materials/manuals

2. XKypuan «Cromaromnorusi». Pexxum nocryna: elibrary.ru

3. Poccuiickuit cromaTonornyeckuii xypHai. Pexxum nocrtyna: elibrary.ru

7. IlepeyeHb pecypcoB HH(POPMANMUOHHO-TEJIEKOMMYHHUKANMOHHOM
cetu «AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHHUS THCIUTLIHHBI

1. EnunHOoe OKHO mocTymna K MH()OPMAIMOHHBIM pecypcam [DIeKTPOHHBIN
pecypc]. - Pexxum noctyna htto://window.edu.ru/


https://www.studentlibrary.ru/book/ISBN9785970467848.html
http://www.studmedlib.ru/book/ISBN5970401986.html

2. ®denepanbHas 5SJEKTPOHHAsS MEIUIIMHCKas OubaroTreka MuH3IpaBa
Poccun [DnexTpoHHBIH pecypc]. - Pexum moctyma http://www.femb.ru/feml/,
http://feml.scsml.rssi.ru

8. Ilepeyenr HHPOPMANMOHHBIX TEXHOJIOTHH, HMCIOJb3yeMbIX NpPH
OCYyIIeCTBJICHUU 00pa30BaTEeIbLHOI0 MPOLECCca M0 JUCHUIJINHE

8.1 KommiekT JHIEH3HOHHOTO H CBOOOAHO PACHPOCTPAHSIEMOIO
NMPOrpaMMHOr0 o0ecne4eHusi, B TOM YUCJIe 0Te4YeCTBEHHOI 0 MPOU3BO/ACTBA

B nporuecce nu3ydyeHus: AMCHUILIMHBI, HOJATOTOBKH K JICKIIASM U BBITIOJHEHHUIO
MPAaKTUUYECKUX  PabOT  HUCHOJB3YIOTCA  IMEPCOHAJIbHBIE  KOMIBIOTEPHI  C
YCTaHOBJICHHBIMU CTaHAAPTHBIMU IIPOrpaMMaMHU:

1. Consultant+

2. Omnepanuonnas cuctema Windows 10.

3. Odwuchsiii naket npuioxenuit MicroSoft Office

4. Awnrtuupyc Kaspersky Endpoint Security.

5. PROTEGE - cBOOOAHO OTKpHITBIA peaakTop, QperMBOpPK s
MOCTpOEHUs 0a3 3HaHUI

6. Open Dental - mnporpaMmmHOe oOecrieueHue [UIsI  YIPaBICHUS
CTOMATOJIOTUYECKON MPAKTUKOM.

7. Sunexc.bpaysep — Opay3ep aig 10CTyna B CE€Th UHTEPHET.

8.2. IlepeueHb  3JIeKTPOHHO-OMOJMOTeYHBbIX cucrem  (IBC),
COBpPEeMEHHbIX TMNPOPeCcCHOHAJBbHBIX 0a3 JaHHBIX M HUH(GOPMALUOHHO
CIIPABOYHBIX CHCTEM:

1. HanumoHnanpHOE HAyYHO-MIPAKTHYECKOE OOLIECTBO CKOPO MEAUIIMHCKOM
nomoii http://cito03.netbird.su/

2. Hayunas snekrponnas 6ubnauoreka elibrary.ru http://ebiblioteka.ru

3. OenepanbHasi DdJIEKTPOHHAsT MeauIMHCKas Oubnunorexka (DOOMB)
http://feml.scsml.rssi.ru/feml

4. BcemupHas opranu3aius 3apaBooxpanenus http://www.who.int/en/
MunuctepcTBo 3apaBooxpanenust PO http://www.rosminzdrav.ru
Cromatomnorus http://www.orthodent-t.ru/

Bunsl npote3upoBanus 3yooB: http://www.stom.ru/
Pycckuit ctomaTonorudeckuii cepsep http://www.rusdent.com/

© N> o

OnexTpoHHO-0nOMMoTeunas cucrtema «KoncynbpranT cryaenta BIIOy,
JOCTYIl IPENOCTABIIEH 3apETMCTPUPOBAHHOMY IIOJIB30BATENI0 YHUBEPCHUTETA C
J000r0 JIOMalIHEero kKommbeioTepa. JlocTynm mnpegocTaBieH IO CChUIKE WWW.
studmedlib. ru.
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9 MeToauyeckne YyKa3aHUus s O00y4alOIIMXCA IO OCBOEHHUIO
TUCHUTITTHHBI

MeTtoauyeckue peKOMeHAAMHU JJI CTYI€HTOB

OCHOBHBIMU BUJAMH ayJAUTOPHON pabOTHI CTYIEHTOB, OOYYArOMIMXCS IO
nporpaMme CIeUUanuTeTa, SBIAIOTCS JEKIMH U TMpaKTUYeCKHe (CeMUHApPCKUE)
3aHATHS. B Xoje jekuuil mnpenomaBaTellb M3JaraeT M pa3bsCHAET OCHOBHBIC
MOHSTHUS TEMBI, CBSI3aHHbBIE C HEH TEOPETUUECKUE U TTPAKTUUECKUE MPOOIJIEMBI, 1aeT
PEKOMEHJIallMM K  CaMOCTOSITeNIbHOM paboTte. OOsA3aHHOCTh CTYACHTOB —
BHUMATEIBHO CITyIIaTh M KOHCIIEKTUPOBATH JICKITMOHHBIA MaTepral.

B mporecce moAroToBKM K CEMHHApPY CTYJEHTHI MOTYT BOCIOJIb30BAThCS
KOHCYJbTAIlMsIMU TipenoniaBarens. [IpumepHble TeMbl JOKIAA0B, COOOIIEHUH,
BOIIPOCOB JUIsI OOCY’KJI€HUSI MPUBEJEHBI B HACTOSANIMX peKoMeHmanusax. Kpome
yKa3aHHBIX B HACTOSIIIIUX Y4EOHO-METOIMUECKUX MaTeprualax TeM, CTyI€HThl MOTYT
10 COTJIACOBAHMIO C MpernoaBaTeIeM U30upaTh U JIPyTrue TEMBI.

CamocrosiTenbHasi paboTa HeoOXoAMMa CTyJIEHTaM JUJIsi TMOATOTOBKU K
CEMUHAPCKUM 3aHATHUSM W TOATOTOBKH pedeparoB Ha BBIOPAHHYIO TeMy C
UCTIONb30BAaHUEM  MAaTEpUANOB  MPEMOAaBaeMOro  Kypca,  JEKIUH |
PEKOMEHAOBAHHOM JIUTEPATYPHI.

CamocrosiTenbHas paboTa BKIIOYAET TyO0KOe N3yUeHUEe HayYHbIX CTaTel 1
y4eOHbIX TTocoOuit o AuciuIuimHe. CaMOCTOSITENIbHYI0 paOOTy HaJl TUCHUTLITUHOM
ClIieyeT HauyWHATh C W3Y4YEHUsS NPOrpaMMbl, KOTOpas COJIEPKHUT OCHOBHBIC
TpeOOBaHMs K 3HAHUAM, YMEHHUSAM, HaBbIKaM oOydaeMbiX. OO0s3aTeNbHO CIEAyeT
BEITIOJIHATh PEKOMEHJAIIMN TIPErojaBareis, JaHHbIE B XOAC YCTaHOBOYHBIX
3aHATHH. 3aTeM MPUCTYIATh K U3YUYCHUIO OTACIBHBIX Pa3ejioB U TEM B TOPSJIKE,
npeaycMOTpeHHOM mporpammoi. [lomyuuB mnpencraBieHue 00 OCHOBHOM
COJEp)KaHUU pas3feNia, TEeMbl, HEOOXOAMMO W3YUYUTh MaTepHal C TOMOIIbBIO
yueOHuka. llenecooOpa3sHo cocTaBUTh KpaTKUW  KOHCIEKT WJIM  CXEMY,
OTOOPKAIONIYI0O CMBICII M CBS3M OCHOBHBIX TIOHSTHM JaHHOTO pasfena,
BKJIFOUEHHBIX B HETO TeM. O0s13aTeIbHO CeAyeT 3aliChIBaTh BOZHUKIIINE BOIIPOCHI,
Ha KOTOPBIE HE YAAIOCh OTBETUTH CAMOCTOSATEIHHO.

MeToanueckue  yKa3aHusl 10  CAMOCTOSITEJIbHOMY  HM3y4YCHHUIO
TEOPEeTUYECKON YACTH JUCHUITUHBI

N3ydyenne  By30BCKMX  KypCOB  HEINOCPEACTBEHHO B  ayJIUTOPHUAX
00yCIIOBJIMBAET TaKUE COACPKATEIbHBIC 3JIEMEHTBI CAMOCTOSITENIbHOM pabOoThI, KakK
YMEHHUE CIYIIAaTh W 3alKChIBATh JIEKUWH, KPUTHYECKHM OLICHUBATH JICKIUH,
BBICTYIUICHUS TOBApUIIECH Ha NPAKTUYECKOM 3aHSATUM, TPYIIOBBIX 3aHSITHAX,
KOH(epeHUUAX; MPOAYMAHHO U TBOPYECKU CTPOUTH CBOE BBICTYIUIEHHUE, IOKJIA],
PELEH3UI0; IPOIYKTUBHO FOTOBUTHCS K 3a4€TaM M 3k3aMmeHaM. K camocTosaTenbHOn



paboTe BHE ayIUTOPUU OTHOCHUTCS: paboTa ¢ KHHIOW, JOKYMEHTaMH,
NEPBOMCTOYHUKAMHU; J0paboTka U odOopMIeHHE JIEKIMOHHOTO MaTepuana;
MOJITOTOBKA K TPAKTHYECKUM 3aHATHAM, KOH(EPEHIUAM, «KPYTJIBIM CTOJIaAMY;
paboTa B HAy4YHBIX KPY>KKaX U 00IIECTBAX.

W3BecTHO, 9TO B CUCTEME OYHOT'0 O0YUYEHUS yACTbHBINA BEC CAMOCTOSTEIIBHOM
paboThl MOCTaTOYHO BenuK. [loATOMYy IS CTyJeHTa KpailHe Ba)KHO OBJIAJICTh
METOJIUKON CaMOCTOATEIHLHON PabOTHI.

Pekomenganmu mo paGoTe Hax JEKIMOHHBIM MaTepHaloM - 3Ta pabora
BKJIFOYAET JIBA OCHOBHBIX JTala: KOHCHEKTUPOBAHUE JICKIIMH W TOCIEAYIOIIYIO
paboTy HaJ JEKIIMOHHBIM MaTEpPUATIOM.

[lon KOHCHEKTHUPOBAHUEM TMOAPA3YMEBAIOT COCTABJICHHE KOHCIIEKTa, T.C.
KPaTKOTO  TNHUCHMEHHOTO  W3JIOKEHHUS  COJEepXKaHUS  4ero-imbo  (yCTHOTO
BBICTYIUICHHS. — PEYH, JICKIIUU, JAOKJIaja W T.I. WX MUChMEHHOTO MCTOYHUKA —
JIOKYMEHTa, CTaThbH, KHUTH U T.I1.).

Metonuka paboOTBl TIpH KOHCIIEKTUPOBAHMHM YCTHBIX  BBICTYIUICHHUH
3HAYUTEIIbHO OTJIMYAeTCS OT METOAMKH pabOThl MPU KOHCIIEKTHPOBAHHUH
IMUCBbMEHHBIX HMCTOYHHUKOB. KOHCHEKTHUPYS THUChbMEHHBIC HWCTOYHUKH, CTYICHT
UMEET BO3MOXKHOCTh HEOJHOKPATHO IPOYUTATh HYXKHBIH OTPBIBOK TEKCTa,
MOPa3MBICJINTh HAJl HUM, BBIICIUTh OCHOBHBIE MBICIH aBTOpPa, KPaTKO
copMyIIMpPOBATh WX, & 3aT€M 3anucath. [[pu HEOOXOTUMOCTH OH MOXKET OTMETHTD
¥ CBOE OTHOIIICHHE K 3TOM TOouke 3peHus. Ciyias ke JIEKIUIO, CTYACHT OOJIBIIYIO
4acTh KOMIUICKCA YKa3aHHBIX BBIIIEC paOOT TOJDKEH OTKIIAABIBATH HA IPYTrOe BpeMs,
CTpPEeMsICh HCIIOJIb30BaTh KXY MHUHYTY Ha 3alKCh JIGKIIMHM, a HE Ha €¢
OCMBICIIGHWE — JJIi JTOr0 Yyke He ocTaerca BpemeHH. I[loatomy mpu
KOHCITCKTUPOBAHUH JICKIIMA PEKOMEHIYETCSI Ha KaKJIOH CTPAaHMIIE OTACIATH OIS
JUTSL TIOCJICYIOIIMX 3aIUCel B TOTIOJTHEHNE K KOHCIIEKTY.

3amnmcaB JISKIIUIO WA COCTaBUB €€ KOHCIICKT, HE CIICAYET OCTaBIIATh paboTy
HaJT JICKITMOHHBIM MaTePHajIOM JIO HadaJia IMoJATr0TOBKH K 3aueTy. Hy»Ho npoaenaTs
KaK MOXXHO paHbIlle Ty paboTy, KOTOpas COINPOBOXIACT KOHCIICKTHPOBAHHEC
MMMCEMEHHBIX WCTOYHHUKOB W KOTOPYIO HE YAAJOCh CIEIaTh BO BpPEMs 3aIUCH
JCKIIMHA, - TIPOYECTh CBOM 3alMCH, paciIu(PpoBaB OTACIBHBIE COKpAIICHUS,
MIPOAHAIIM3UPOBATH TEKCT, YCTAHOBUT JIOTHYECKUE CBSA3H MEKIY €ro 2JICMCHTaMHU, B
pAze ciy4aeB IOKa3aTh HMX I'padHUUYECKH, BBIJACIUTH TIJIABHBIC MBICIHA, OTMETHTD
BOIIPOCHI, TPEOYIOIINE TOMOJHUTEIEHON 00pabOTKH, B YACTHOCTH, KOHCYJIbTAI[UN
IIperoaBaTelis.

[Ipu paGoTe HaI TEKCTOM JICKIIUU CTYJIEHTY HEOOXOIUMO 00paTuTh 0cob0e
BHHMaHHE Ha MPOOJIEMHBIE BOTIPOCHI, IOCTABJICHHBIC MPEIOaBaATEIIEM ITPU YTCHUH
JICKIIMH, a TAaK)Ke Ha €ro 3aJIaHus U PEKOMEHIAIUH.



Pexomennmanun mo pabore ¢ y4eOHBIMH TMOCOOUAMH, MOHOTrpaduUsIMHu,
IIEPUOANKOM.

I'pamotHas pabGota ¢ KHHUroil, OCOOCHHO €CIM pPEYb HIET O Hay4HOU
JUTEepaType, IpeanojiaraeT COONIOIEHHE psifa MpPaBHI, OBJIAJIEHUIO KOTOPBHIMHU
HEOOXOJMMO HACTOMYMBO yuuThCsA. OpraHuzys CcamMoOCTOSTEIbHYIO pPaboTy
CTYJICHTOB C KHHUTOH, MpernojaBaTelb O053aH HACTPOUTb UX Ha CEPbE3HbIH,
KpPOTIOTIUBBIN TPY.

[Ipexxne Bcero, mnpu Takol paboTe HEBO3MOXKEH (HOpMalbHBIN,
MOBEPXHOCTHBIN Moaxoa. He Mmexanndeckoe 3ayuynBaHue, HE IPOCTOE HAKOIIJICHHUE
IIUTAT, BBIJEP)KEK, a CO3HATEIbHOE YCBOEHHE MPOYUTAHHOTO, OCMBICICHHE €TO,
CTpEMJICHHE JOWTH JO0 CyTH — BOT IJIaBHOE mpaBwio. Jlpyroe mpaBwio —
coONIo/ieHue Mpu paboTe HaJ KHUTOH OIpeNesIeHHON IOCieI0BaTeIbHOCTH.
Bnauane cienyer 03HaKOMHUTBCS C OTJIaBIIEHHUEM, COJCpKaHUEM MPETUCIOBUS WU
BBEJICHUs. JTO JaeT OOIIyI0 OPHUEHTUPOBKY, MPEACTABICHHE O CTPYKType H
BOIIPOCAxX, KOTOpbIE paccMarpuBaloTcsi B KHure. Clenyrolmui 3Tan — YTEHHUE.
[1epBbiii pa3 11es1€co00pa3HO MPOYUTATh KHUTY C Hadasia 10 KOHIIA, YTOObI MOJTyYUTh
0 Hell 1enbHOe npeacTaBieHue. [Ipy mOBTOPHOM YTEHUH MTPOUCXOIUT MOCTETIEHHOE
rIIyOOKOE OCMBICIIEHUE KaXIO0H TJIaBbl, KPUTHUYECKOTO MaTepuaia U MO3UTUBHOTO
U3JI0KCHMSI, BBIJIETIEHUE OCHOBHBIX HJIEH, CHCTEMbI apryMEHTOB, HanbOoIee SIPKUX
IPUMEPOB U T. [I.

HemnpemMeHHbIM TpaBUJIOM UYTEHHUS JOJKHO OBITh BBISICHEHHE HE3HAKOMBIX
CJIOB, TEPMHUHOB, BBIPAXKCHUI, HEU3BECTHBIX UMEH, Ha3BaHUU. Hemasno CTyIeHTOB ¢
ATOM LIEJIBIO 3aBOJAT CHEIHATbHBIE TETPAAN UIN OJIOKHOTHI. BakHast posib B CBS3H
C 3TUM MPUHAMJIEKUT OUOIMOrpaduyecKoi NoAroToBKe cTyAeHTOB. OHa BKIIOYAET
B ceOs yMEHHE aKTHUBHO, OBICTPO IIOJB30BATHCS HAyYHBIM ammapaToM KHUTH,
CIIPAaBOYHBIMU M3JAaHUSMH, KaTajloTaMH, YMEHHE BECTH IOMCK HEOOXOIUMOM
uHdopmaruu, o6padbaTbiBaTh U CUCTEMATU3UPOBATH €. [10JIe3HO MO3HAKOMUTHCS C
npaBuiamMu oubarnorpaduyeckoi paboThl B OMOIMOTEKaX y4eOHOTO 3aBEICHMUS.

Hayunass wmetomuka paboOThl C JUTEpaTypoil MpeAyCMaTpUBAET TaKKe
BEJICHUE 3alMCH MPOYUTAHHOTO. DTO TO3BOJISIET MPUBECTH B CHCTEMY 3HAHWUS,
MOJTyYCHHBIC TPU YTCHHH, COCPEAOTOYNTH BHUMAHWE Ha TJIABHBIX IOJIOKCHHSX,
3aUKCHpPOBaTh, 3aKPEMUTh WX B TAMATH, a NPH HEOOXOAUMOCTH M BHOBH
oOpaTUThCs K HUM. KOHCTIEKT yCKOpSET MOBTOPEHUE MaTepHalia, SKOHOMUT BpeMs
IpY TTIOBTOPHOM, TIOCJI€ OTPEACIICHHOTO MepephiBa, OOPAIICHUH K YK€ 3HAKOMOM
pabore.

KoHcniekTupoBanne — OIMH U3 CaMBIX CIIOKHBIX ITAMOB CAMOCTOSITEIIHHOU
pabotel. Kakux-nmmb0 eauHBIX, MPHUTOJHBIX I KaKIOTO CTYJIEHTa METOIOB M
IPUEMOB KOHCTICKTUPOBAHUS, BUANMO, He cymiecTByeT. OTHAKO 3TO HE HCKIIIOUAET



cOOJIIOICHUSI HEKOTOPBhIX, HauboJjiee ompaBaaBIIMX ce0si OOUUX TMpaBui, C
KOTOPBIMH TIPETIOIaBaTelh U 00s13aH TO3HAKOMUTD CTY/ICHTOB:

1. 'maBHOE B KOHCIIEKTE HE €ro 00bheM, a cojiepxkanre. B HeM 10KHBI ObITh
OTpaX€Hbl OCHOBHBIC MPUHIIUMHAAIBHBIC TMOJOXEHUS HCTOYHUKA, TO HOBOE, UYTO
BHEC €ro aBTOp, OCHOBHBIC METOJIOJOTHYECKHE IOJOKECHHS pPabOTHL. YMEHHE
W3JIaraTh MBICIIM aBTOpa CXKaTO, KPAaTKO M COOCTBEHHBIMHU CIIOBAMH IPHUXOIUT C
OIIBITOM M 3HaHUAMH. HO MX HAKOIUIEHHUIO IIOMOTaeT COOJIIOIEHUE OJHOTO BaKHOT'O
MpaBUJIa — HE TOPOITUTHCS 3aITUCHIBATH ITPH ITEPBOM K€ YTCHUH, BHOCUTH B KOHCIICKT
JIAIIB TO, YTO CTAJIO SICHBIM.

2. DopMa Be[CHUS KOHCIIEKTA MOXET OBITh caMOil pa3HOOOpa3HOH, OHa
MOXXET H3MEHATHCSA, COBEPIICHCTBOBAaThCSI. HO HaymMHATHCS KOHCIEKT BCETAa
JIOJDKEH C YKa3aHHWs IMOJHOTO HAaMMEHOBaHUs padoThl, (haMuiInu aBTOpa, roja u
MeCTa U3aHus; IIUTAThl OepyTCs B KABBIUKHU C 0053aTEILHOM CCBUIKOM Ha CTPaHUILY
KHUTH.

3. KoHcnekT He ToJDKeH OBITh OC3JIMKHUM, COCTOSIIIMM M3 CIIJIOITHOTO TEKCTA.
Oco00 BaXHBIC MECTa, IPKHUE MMPUMEPHI BBIJCISIFOTCS IIBETHBIM IO TYEPKUBAHHUEM,
B3STHEM B PAaMOYKY, OTTEHEHHOM, TOMETKAMH Ha TOJISIX CTICIIHAIBHBIMA 3HAKAMH,
9TOOBI KaK MOXHO OBICTpee HAWTH HYXXHOE TOJIOKeHHE. JlomomHUTEIbHBIC
MaTepualbl U3 JAPYrUX UCTOYHMKOB MOXKHO JlaBaTh Ha IOJISX, TJI€ 3allUCHhIBAIOTCS
CBOM CYKJCHUS, MBICJIH, TIOSIBUBIIIMECS YK€ TI03)KE COCTABIICHHUS KOHCIICKTA.

MeToanueckue YyKa3aHusi MO TMOJATOTOBKE K Pa3jiMYHbIM BHJIaM
CEMHHAPCKUX U MPAKTHYECKHX padoT

VYyacTre cTyJIeHTOB Ha CEMUHAPCKUX 3aHATUSIX HAMPABJICHO Ha:

- 00001IeHue, cUcTeMaTu3aluio, yrIyOJeHue, 3aKpeIUIeHHe MOJTyYeHHBIX
TEOPETUUYECKHUX 3HAHHUH 10 KOHKPETHBIM TeMaM JIUCIUILIAHEI;

- (¢opMmupoBaHHWE YMEHHH JEMOHCTPUPOBATh IIOJYYEHHBIC 3HAHUS Ha
nyoJMKe, peaju3aluio  €IMHCTBA  HHTCIUICKTYaIbHOM H  IPAKTHYECKOM
JIeSITCILHOCTH,

- BBIPAOOTKY MPHU PEIICHUU MOCTABJICHHBIX 3a7a4 TakKux MpohecCUOHATBHO
3HAUYMMBIX KayeCTB, KaK CaMOCTOSTEIIBHOCTh, OTBETCTBCHHOCTh, TOYHOCTb,
TBOpYECKasi MHUITNATUBA.

Tembl, 0 KOTOPBIM ILIAHUPYIOTCS CEMHHAPCKHE 3aHATHS W MX OOBEMBI,
ompeensieTcs: padodeil mporpaMMoi.

CemuHap Kak BUJ y4eOHOTO 3aHSTHS MOXET MPOBOJUTHCS B CTaHIAPTHBIX
y4eOHbIX ayauTopusax. [IpogonKUTEIPHOCTh - HE MEHEE JBYX aKaJIeMHYECKHX
yacoB. HeoOX0uMbIMU CTPYKTYpPHBIMH 3JIEMEHTaMH, TTIOMUMO CaMOCTOSITEIbHOM
JIEATEIIBHOCTH CTYACHTOB, SBJISIIOTCS MHCTPYKTAXK, IPOBOJIUMBINA MpEIoaBaTelieM,
a TaKkKe OpraHu3aius 00CYyKJIeHHUs UTOTOB BBICTYILJICHUN CTY1IeHTOB. CeMUHApCKUe



3aHATUS MOTYT HOCHUTH PEMpPOIYKTHUBHBIA, YaCTUYHO-TIOMCKOBBIH W TIOMCKOBBIH
XapaKkTep.

st moBeimieHuss 3P GEKTUBHOCTH TPOBEIEHUS J1TA0OPATOPHBIX pPabOT U
MPAKTUYCCKUX 3aHATHI PEKOMEHIYETCS: pa3paboTka METOIUIECKOTO KOMILIEKCaA C
BOTIpOCAaMH JIIsI CeMHUHapa, pa3paboTka 3aJaHuil AJII aBTOMATH3WPOBAHHOTO
TECTOBOT'O KOHTPOJIS 33 MOJATOTOBICHHOCTHIO CTYJICHTOB K 3aHATHIM; TTOTIMHCHHE
METOJIUKH TIPOBEACHUS CEMUHAPCKUX 3aHITHH BEAYIIUM TUIAKTHUYCCKUM IIEIISIM C
COOTBETCTBYIOIIMMH YCTAaHOBKAMHU ISl CTYJICHTOB; MIPUMEHEHNE KOJIJICKTUBHBIX H
IPyHHoOBBIX (hOPM pabOThI, MAKCHMAIHHOE HCITOJIB30BaHHE WHIUBHUIYTBHBIX (POPM
C IEJIbIO TOBBIMIEHUSI OTBETCTBEHHOCTH KaXIOTO CTYACHTA 3a CAMOCTOSATEILHOE
BEITIOJITHEHHUE TIOJIHOTO O0BheMa paboT; MmoadOp JOMOJHUTEIBHBIX BOIMPOCOB IS
CTYJICHTOB, paloTaromux B Oosiee ObicTpoM Temre, Iis SHPEKTUBHOTO
UCIIOJIb30BaHUsI BPEMECHH, OTBOJJUMOTO Ha TIPAKTHUCCKHUE 3aHSATH.

OreHKH 32 BBIMTOJIHEHWE CEMHHAPCKUX 3aHSITHH MOTYT BBICTABISATHCS TIO
NATHOAJUTPHON cHCTeMe WM B (GopMe 3adyeTa U YUUTHIBATHCS KaK IOKA3aTelH
TEKYIIEH YCIIeBaeMOCTH CTYACHTOB.

MeToanyeckue yKa3aHMsl 10 MNOATOTOBKE K TeKyWIeMy KOHTPOJIIO
3HAHUM

Texymuii KOHTPOJIb BBIOIHSAETCS B (popMe orpoca, TECTUPOBAHUS.

MeToanuyeckue yKa3aHus 10 MOATOTOBKeE K ONPOCY

CaMmocTosTenbHass paboTa CTYJEHTOB BKJIIOYAeT MOJATOTOBKY K YCTHOMY
ONpOCYy HAa CEMUHAPCKUX 3aHATUAX. JUISI DTOrO CTYAEHT H3ydaeT JEKLIHUH
NpEenojaBaresisi, OCHOBHYIO U JOMNOJHUTEIbHYIO JHUTEpaTypy, IyOJIMKaIUH,
uH(opmaruio u3z UHTepHET-pecypcoB.

TeMa 1 BOIIPOCHI K CEMUHAPCKUM 3aHATHSAM, BOIIPOCHI JJII CAMOKOHTPOJIS
coJiepkaTcsl B pabodeil yueOHOU mporpamMme U JOBOASTCS 0 CTYJIEHTOB 3apaHee.
O¢dpexTUBHOCTD NOJATOTOBKU CTYJEHTOB K YCTHOMY ONPOCY 3aBUCUT OT KauecTBa
O3HAKOMJICHUSI C PEKOMEHJOBAaHHOW JuTeparypou. JUIsi MOATOTOBKA K YCTHOMY
ONpocy, OJHI-OMPOCY CTYAEHTY HEOOXOIMMO O3HAKOMUTHCS C MaTepuasom,
MOCBSIIEHHBIM TEME CEMUHapa, B Yy4eOHUKE WM JIPYyroil peKOMEHIO0BaHHOM
JUTEPATYPE, 3AMUCAX C JICKIIMOHHOTO 3aHATUS, OOpaTUTh BHUMAHUE HA YCBOCHHE
OCHOBHBIX TOHSITUNA JAUCIUIUIMHBI, BBISIBUTH HESICHBIE BOIPOCHI U IMOI00pAThH
JOTIOJTHUTEIIBHY O JIUTEPATYPY ISl KX OCBEIIEHUSA, COCTABUThH TE3UCHI BHICTYIUICHUS
0 OTJCTHHBIM MPOOJIEMHBIM aCTIEKTaM.

B 3aBucumocTH OT TEMBI, MOXET TMPUMEHSATHCS (POHTAIbHAS WU
MHAUBUaYyallbHAs (hopma onpoca. [Ipyu MHAMBUAYaTILHOM ONPOCE CTYAEHTY AAaeTCs
5-10 MUHYT Ha paCKpPbITUE TEMBI.



MeTtoanyeckue ykazaHusl 110 NOATOTOBKE K TeCTUPOBAHMIO

YcnemHoe BBIMIOJHEHUE TECTOBBIX 33JaHUN  SBISETCS HEOOXOIUMBIM
YCIOBHUEM HWTOTOBOW IOJOKHUTEIBHOU OLEHKHM B COOTBETCTBHM C IIPUMEHIEMOMN
cucteMoit oOyueHusi. TecToBble 3a/1aHUs MOATOTOBICHBI HA OCHOBE JICKIIMOHHOTO
MaTepuaia, yaeOHMKOB M Y4eOHBIX IOCOOMI 1O JAaHHOW JUCLIMILIIUHE.

BoinonHeHne TeCTOBBIX 3aJaHUN MPENOCTABISAET CTYAEHTaM BO3MOKHOCTb
KOHTPOJINPOBAaTh YPOBEHb CBOMX 3HAHUM, OOHAPYKMBATh IPOOEINbl B 3HAHUSX U
OPUHUMATh MEpbl MO0 MX JUKBUIAUU. Dopma H3JI0KEHHS TECTOBBIX 3aJaHUM
MO3BOJISIET 3aKPENUTh W BOCCTAHOBUTH B NaMATH MNPONACHHBIA MaTepHall.
[Ipensiaraemplie TECTOBBIE 3a/1aHUsI OXBATHIBAIOT Y3JIOBBIE BOIPOCHI TEOPETUUECKUX
U TPAaKTHYECKUX OCHOB Mo gucuumuHe. [ns QopmupoBanus 3amaHuii
UCIOJIb30BaHa 3akpbiTas (opma. Y CTyJeHTa €CTh BO3MOXHOCTH BbIOOpa
IPaBUIBHOIO OTBETAa WM HECKOJBKMX IIPABWIBHBIX OTBETOB M3 4YHCIA
IIPEUIOKEHHBIX BapuaHTOB. JUIA BBINOJIHEHUS TECTOBBIX 3aJaHUM CTYJIECHTHI
JOJDKHBI M3YyYWThH JIEKIMOHHBI Marepual 10 TEME, COOTBETCTBYIOLIUE pPA3CIIbI
y4eOHHUKOB, YYEOHBIX OCOOMI U IPYTUX JINTEPATYPHBIX NCTOYHHUKOB.

KoHTpoJsibHBIE ~ TECTOBBIE  3aJaHUsl  BBINOJHSIOTCA  CTYJEHTAaMU  Ha
CEMUHAPCKUX 3aHATUAX. PeneTUIMOHHBIE TECTOBBIE 3alaHUsl COAEpKATCi B
paboueit ywyeOHONl mporpamme gucuMIIMHBL. C  HUMH  II€JIeCO00pa3HO
O3HAKOMHUTHCS IPU NOATOTOBKE K KOHTPOJIIBHOMY TECTHPOBAHUIO.

MeToanuyecKue yKa3aHus 10 MOATOTOBKeE K 3a4eTy (IK3aMeHY)

1. IToaroToBka K 3a4eTy/3K3aMEHY 3aKJII0YAeTCs B U3YUYEHUHU U THIATEIIbHON
npopabOTKe CTYJIEHTOM y4eOHOro mMaTepuaia JUCIUIUIMHBI C Y4ETOM YU4€OHUKOB,
JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUH, CTPYNIMPOBAHHOM B BHUIC KOHTPOJBHBIX
BOIIPOCOB.

2. Ha 3auet/sK3aMeH CTyIEeHT 00s13aH MPEI0CTABUTD:

- IOJTHBIA KOHCTIEKT JIEKIUH (Jake B CIydasX pas3peiieHus CBOOOIHOTO
MOCEIICHUS YICOHBIX 3aHSATUI );

- MOJIHBIM KOHCHEKT CEMUHAPCKUX 3aHSATHIM;

3. Ha 3auete/rk3aMeHe 1o OuieTaM CTYICHT JaeT OTBEThI Ha BOMPOCHI OujieTa
MOCJIe MPEeIBAPUTEIIBHON MOATOTOBKU. CTYIEHTY PEAOCTABISETCS ITPAaBO OTBEYATh
Ha BOIPOCKI OusieTa 6e3 MOJArOTOBKHU IO €ro JKEJIaHUIO.

[IpenonaBatens MMeeT MpaBO 3a7aBaTh JOMOJTHUTEIBHO BOMPOCHI, €CIU
CTYJIEHT HEI0CTAaTOYHO IMOJHO OCBETHJI TEMATHUKY BOIPOCA, €CIU 3aTPyAHUTEIHHO
OJIHO3HAYHO OIICHUTH OTBET, €CJIU CTYJCHT HE MOKET OTBETHTh Ha BOIIPOC OWJIETa,
€CJIM CTYJICHT OTCYTCTBOBAJ Ha 3aHSITHUSX B CEMECTPE.



10. Oco0eHHOCTH OPraHU3alMU 00y4YeHHsI 1O JUCHUILIUHE PH HAJTHYMHU
MHBAJIUAOB U JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI.

OcoOeHHOCTH OpraHu3aluy 00y4YeHHs] HHBAINUIOB U JIUI] C OTPaHUYEHHBIMH
BO3MOKHOCTSIMH  3/I0POBBSl  OCYIIECTBIIATBCSI HA OCHOBE CO3JaHUSl YCIOBUH
oOydeHMs, BOCHUTAHUS W Pa3BUTHs TaKUX CTYJIEHTOB, BKJIIOYAlOUIUE B ceOs
UCIIOJIb30BAaHUE TP HEOOXOJUMOCTH  aJalTUPOBAHHBIX  00pa30BaTENbHBIX
IpOrpamMM 1 METO0B 00YUYEHUS U BOCIIUTAHUS, TPEIOCTABICHUE YCIYT aCCUCTEHTA
(TOMONTHUKA), OKa3bIBAIOIIETO HEOOXOIUMYIO MTOMOIIb, IPOBEICHHUE TPYTIOBBIX U
VHIUBUYJIbHBIX KOPPEKIIMOHHBIX 3aHIATHI, 00eCriedYeHre JOCTyNa B 3JaHUs By3a
U IpyTHE YCIOBUS, 0€3 KOTOPHIX HEBO3MOXHO HJIM 3aTPYJIHEHO OCBOCHHE YU4EOHBIX
JTUCIHUIUIMH  (MOAYyJei) oOydalomuMHUCA C OrPaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSL.

OOyuyenne B paMmkKax y4eOHOM  JUCHMIUIMHBI  OOydYarolUXcs ¢
OTpaHUYECHHBIMA BO3MOYKHOCTSIMH 3JI0POBbsSl  OCYILECTBIIIETCSI HHCTUTYTOM C
y4eToOM  OCOOEHHOCTEH  MCUXO(U3MUECKOrO  Pa3BUTHUS, HMHIMBUIYAJIbHBIX
BO3MOYKHOCTEHN M COCTOSTHUS 3/I0POBbSI TAKUX 00YUYaIOIIUXCS.

OOyueHue mo y4eOHOM IUCHUIUIMHE OOYYarolUXCsl C OrpPaHUYEHHBIMHU
BO3MOYKHOCTSIMHU 370POBbSI MOKET OBITh OPTaHU30BAHO KAK COBMECTHO C APYTHMMHU
00y4arolMMUCH, TaK U B OTJIEIbHBIX IPyIIax.

B npomecce  BegeHust  yuyeOHOM — OUCHUIUIMHBI — IPO(heccopCcKo-
IIPENOJIABATEILCKOMY COCTaBy PEKOMEHAYETCS MCIOJb30BAHUE COLIMAIBHO-
aKTUBHBIX M PEQIIEKCUBHBIX METOJOB OOyUYEHUs, TEXHOJOTUN COLMOKYJIbTYPHOU
peadmIMTalMy € LEIbl0 OKa3aHWs MOMOIIM OOyYaroUIMMCS ¢ OTpaHUYEHHBIMU
BO3MOYKHOCTSIMU 37I0POBbSl B YCTAHOBJICHUM TOJHOLIEHHBIX MEKINYHOCTHBIX
OTHOUIEHUWH  C  JApYyrMMH  OOy4arlollUXcs,  CO3JaHMUM  KOM(OPTHOTO
MICUXOJIOTUYECKOT0 KIIMMATa B y4eOHOU Tpynie.

OcoOEHHOCTH TPOBENECHUS TEKYIIEH U TPOMEKYTOYHOM aTTecTaluu II0
JUCHMIUIMHE N7 O0ydaroluXcs ¢ OTPaHMYEHHBIMM BO3MOXHOCTSIMHU 30POBBS
YCTAHABIIMBAIOTCA C YUYETOM MHAUBUAYAIbHBIX ICUXO(DU3UUECKUX OCOOCHHOCTEN U
Opyu  HEOOXOJUMOCTH MPEIOCTABISIETCS JOMOJHHUTEIbHOE BpeMs A HX
MIPOXOKJICHUS.

Pa3znen 11. MaTepuanbHO-TeXHH4YECKOe o0ecrnieyeHne, Heo0Xoumoe 1J1si

OCYIIECTBJICHUSA 06p330BaTeJILHOFO nmpounecca 1mo JMCumIlIMHeE .

Axpec (MeCTONOJIOKEHHUE)
00beKTa, MOATBEPKAAIOIET0

HanmeHnoBaHnmne 00beKTa, MOATBEPKAAIONIETO HAJIM4YHe MAaTEePHAJIbHO-
Ne ni/n| HaJIMYMEe MAaTEPUATBHO-TEXHMYECKOT0 00ecneuyeHusl,| TEXHUYeCKOoro odecrneyeHust
¢ epe4yHeM OCHOBHOI'0 000py/10BaHMS (c ykazaHueM HOMepa TAKOI0

00bEKTA B COOTBETCTBHH C
JOKYMEHTAMH 110




TeXHHUYEeCKOM
WHBEHTAPU3AIUH)

YueOHas ayauTopust 1Js IPOBENCHUS 3aHATUI
JIEKIIMOHHOTO THIIA,3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX KOHCYJIBTAIMN U HHIUBUYaTbHOU PabOThI
00y4aromuxcs ¢ neJarorniecCKuMu paboOTHUKAMU,
TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTECTallUU.
IlepeyeHb OCHOBHOIO 00OpPYI0BaHUA: yueOHas
MeOelb (CTOJIBI, CTYJIbs), ydeOHast JOCKa, CTOJ
[pernojaBaTesis, CTyJ NPEno1aBaTes, TEXHUYECKHe
CpencTBa 00yueHus1, y4eOHO-HATJISTHBIE TTOCOOUS.

367031, PecrryOnuka
Harecran, r. Maxaukaia, np-KT
Awmer-Xana Cynrana, 31.91, 4
sTax, kabuHet Ne 21,
TEXHUYECKHUM MacropT
aIMUHUCTPATHBHO-YYEOHOTO
31aHus, BIIaHHBI AQO
«PoctexnHBeHTapU3aIUs—
OenepanbHoe bTU» Punuan

o Pecnybnuke Jlarectan ot
06.10.2020

YueOHasi ayguTopus 11 J1aOOpaTOPHOH pabOThI
00yYaroIuXCs

Ilepeuennb 0CHOBHOTO 000pya10BaHus: KA, yaeOHas
TOCKa, CTOJITIPETIOAABATENSI, CTYJI IIPETo1aBaTels,
V4eOHBIC TUTAKATHI, BECHI TAOOPATOPHBIE, KAIOPHUMETP,
nmabopaTopHasi MeOelb, HaOOp KaJIOMETPHUECKUX TEll,
[ITATUB, U3MEPUTEIIN TUIOTHOCTH BEIIECTBA, BOJIBTMETP,
amIiepMeTp, TeHEPaTop 3BYKOBOM YaCTOTHI, IKAa(bI IS
XpaHEeHHS JJa0OPaTOPHOTO 000PYAOBAHUSI.

367031,Pecniybnuka [larecras,
r.Maxaukana, npocrekT AMer-
Xana Cynrana, 31. 91,3 sTax,
kabmaer Ne 21, TexHHYECKHUH

NacropT  aJIMUHUCTPATUBHO-
y4eOHOTr0 3/1aHusl, BBIJAHHBIN
AO

«PocTexnHBeHTapr3alus
OenepansHoe  bTU» @unuan
no Pecnybnmuke [larecran oT|
06.10.2020

Y4eOHas ayaiuTopus 1J1s1 CAMOCTOATEILHON padoThl
00y4aroumuxcsl, OCHAIICHHAS KOMITbIOTEPHOU TEXHUKON
C IIOJKJIIFOUCHHUEM KCETU I/IHTepHeT n O6€CH€‘~I€HI/I€M
oCTyma K 3JEKTPOHHON HH(DOPMAIIOHHO-
00pa30BaTeNbHON cpesie OpraHu3alii.

367031, Pecrrybnmka
Jlarectan, r. Maxaukaina, np-
KT Amer-Xana CyinraHa,
31.91, 3 sraxk, kabuHet Ne 27,
TEXHUYECKHUI MacmopT
aJIMUHHUCTPATUBHO-y4E€OHOTO
37aHMs, BEIAHHBIN AO
«PocrexnHBeHTapu3anus—
@enepanbHoe bTH» Ounmnan

no Pecniybnuke [larectan ot
06.10.2020
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