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Pabouasg mnporpamMma JIUCHUIUIMHBI «AHaIUTHYECKas XUMUS, (Qu3HUecKas U
KOJUIOUJIHAasT Xumusi» pa3padborana Ha ocHoBe PI'OC BO mno HampaBieHHIO
noaroroBkd 35.03.04 ArpoHomusi (ypoBeHb OakajaBpuara), YTBEP)KICHHOTO
npukazoM MunucrepcTBa oOpazoBanus U Hayku PD 26 uronst 2017 r. Ne 699.

ABTOD: / ,
KaHJ. XMM. HayK, JOLEHT %ﬁé@b‘/ N. B. llIaGanoBa
L

Pabouas mporpamMma oOCyX/I€Ha M PEKOMEHJOBAHA K YTBEPKIACHHUIO PEIIeHUEM
kadenpsl xumuu ot 15.04.2019 r., npotokosn Ne§.

3aBenyromuii kKadeapoi # /
JIOKTOP XHM. HayK, podeccop =

E.I1O. Kaiiroposmosa

PaGouas mporpamMma o100peHa Ha 3acelaHui METOIMYECKOM KOMUCCUU (aKyJbTeTa
arpoOXMMMH U 3aIIUTHI paCTEHU, MPOTOKOJ OT 22.04.2019 . Ne &.

IIpencenarens ﬂ // o

METOINYECKON KOMHCCHUH agd

I-X- H., TIpodeccop C.I1. JlouerKo
PykoBogurens ¢

OCHOBHOH TIpO(heCCHOHATBHOM -

00pa30BaTENbHOM IPOrPAMMEI Vo) O

KaHa. OMOJI. HAyK, JOICHT E. 1O. Bepetenbuuk



1 He.]'ll) M 3a1a49Y4 OCBOCHUSA JUCIHUIIJIMHBI

Henabro OCBOECHMS AMCHUILUIMHBI «AHAIUTHYECKas XUMHs, (U3MUEcKas U
KOJUIOMAHAs XUMUSA» dBIseTcd (OPMHPOBAHME 3HAHUI 1O OCHOBHBIM BHJIaM
XMUMHYECKOrO aHaJlu3a MOYBbI, YIOOPEHUH, paCTEHU U OPOCUTENBHBIX BOJI, YMEHHA
NPUMEHEHHUsT 3HAaHUA B 00JacTh (PU3UKO-XMMUYECKHX CBOMCTB BEILECTB U
KOJUIOUJHBIX CUCTEM IIPU peain3alii TPYAOBOU JACATEIBHOCTH I10 3aIUTE PACTCHUN
OT BpenuTeliel U 00JIe3HEH.

3apaun AUCHMIIHHBI

— U3YYEHHUE OCHOBHBIX METOJIOB XMMHUYECKOTO aHaJIM3a, UCIIOJIb3YEMBbIX IIpU
UCCJIEIOBAHUN TPHUPOJHBIX OOBEKTOB, MPUOOPETEHHE HABBIKOB MpPoOOOTOOpa U
poOOMOATOTOBKH MOYBEHHBIX, BOJHBIX U PACTUTENBHBIX MPO0;

— H3Y4YEHUE OCHOBHBIX (PU3MKO-XMMHYECKHX 3aKOHOB, pPEriJaMEeHTHPYIOLINX
IIPOLIECCHI, ITPOTEKAIOIIUE B arpOLICHO3AX;

— U3Yy4YCHHUE CBOWCTB KOJUIOMJHBIX CUCTEM M YMEHUE HUCIIOJIb30BaThb UX B
npodeccuoHaIbHOM 1eITeTbHOCTH arpoHOMa.

2 llepeyeHb TUIAHUPYEMBIX Pe3yJabTATOB O0y4YeHHs MO JUCHUIJINHE,
COOTHECEHHBIX € IVIAHUPYeMbIMHU pe3ysbTaTamu ocBoeHuss OITIOII BO

B pesynbrare wu3ydeHHs AUCHMIUIMHBI XHUMHS OOYyYarOUIUICS JTOJDKEH
NOJIyYUTh 3HAHUS M HAaBBIKM JJI1 YCHEUIHOTO OCBOCHMS CIIEIYIOIIHMX TPYIOBBIX
(GYHKIIUN U BBITOTHEHUS CISAYIOIIUX TPYAOBBIX TEUCTBUI:

ITpodeccronanbHpIl CTaHAAPT «ATPOHOMY, YTBEPKIACHHBIN TPUKA30M
MunucTepcTBa TpyAa U counaibHOM 3amuThl Poccuiickoit @enepainuu ot 09
utoiisg 2018 r. Ne 4541 (3apeructpupoBad MUHHUCTEPCTBOM HOCTULIMM Poccuiickoit
®enepanuu 27 utonst 2018 r., peructpanuonnsiii Ne 51709).

TpynoBast pyHKIHSA:

Opranuzarys Tporu3BOICTBA MPOAYKIIMH PACTEHUEBOICTBA
TpynoBsie aencTBUs
Pa3zpaboTka cucTeMbl MEPONIPHUSITHI TIO MOBBIICHUIO 3P (HEKTUBHOCTH

IIPpOU3BOACTBA IIPOAYKIHNH PACTCHUCBOACTBA

B pe3yiabTate O0CBOEHUSI IUCHMILIMHBI (OPMHUPYIOTCH CieaAyIOlHne
KOMIeTEHINH:
OIIK-1 - cnocobeH pemars THUMOBBIE 3a7a4dl  MPOQPECCHOHATBHON

JIEITEJILHOCTA Ha OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX W
€CTeCTBEHHBIX HayK ¢ TMPUMEHEHHEM HWH(POPMaAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.



3 MecTto mucumiuinebl B ctpykrype OITIOII BO

JlucuurivHa «AHaIUTHYECKass XUMUS, pu3nueckass U KOJUIOUHAS XUMUS»
aBisieTcss  obsi3arenbHOM  aucnumuinHOM  OIl  moaroToBku 00ydYaromuxcs 1o
HaMpaBJICHUIO KATPOHOMHUSI», HAIIPABJICHHOCTD «3alllUTa PACTCHUIN»

4 Oobem qucuuiuIHbI (108 yaca, 3 3a4eTHBIX CIMHUIIBI)

. O0BeM, 4acoB
Bunel yue6HOM paboTh
Ounas 3aoyHas
KonTtakTHas padora 53
B TOM YHCJIE:
— ayIUTOpHAsS 110 BHAM
y4eOHBIX 3aHATHI 50 B
— JIEKITUU 20 —
— TMPaKTHYECKUE -
— 1abopaTopHbIE 30 _
— BHEayIUTOpHAas -
— 3a4eT B -
— 3K3aMeH 3 -
— 3alUTa KypCOBbIX paboT —
(TIpOEKTOB)
CamocTrosiTesqibHast padboTa 55 -
B TOM YHUCIJIE:
— KypcoBas pabora (poekr)™ B —
— IIPOYHE BUJIBI 55 —
CaMOCTOSITEIbHON pabOThI
HToro mo AucunmnimHe 108 -

5 Conepxanue TUCUUIINHBI

[To wToram wu3y4aeMOM JUCHUIUIMHBI CTYAEHTHI (OOydaromiuecs) CIaroT
JK3aMeH.

Jucrumumaa n3ydaercs Ha 1 kypce, B 2 cemecTpe.




ConepxaHue ¥ CTPYKTYpa AMCUMILIMHBI 10 OYHOM (popme 00ydeHu st

Buae! yue6Hoii padoTsl,

BKJIKO4Yas
o = CaMOCTOAATEIbHYI0 paboTy
2 = CTYA€HTOB
s = =%
No - = M TPYJA0eMKOCTH (B Yacax)
w Tewa. 22| g Mpaxr | Jla6
OcHOBHBIE BOTIPOCHI § 2 = paxT %P 1 camoc
il 8 = &) HYECK aTOpH
S g Jlex ne bIE rosre
e = B JbHas
un 3aHATHU 3aHAT
pabot
s ust
a
OCHOBBI aHATUTHYECKON XMMHUU.
KauecTBeHHBIN aHATU3.
I'paBumeTpudecKkuii aHamus.
N OIIK-
1 | Turpumerpuyeckuii aHan3 (KUCIOTHO- 1 2 8 - 16 20
OCHOBHOE€, KOMIUIEKCOHOMETPHUECKOE,
OKHCJIUTEIBFHO-BOCCTAHOBUTEIILHOE
TUTPOBAHUE).
duzuyeckass XumMusi
ArperaTHo€ COCTOSIHHE BenlecTBa. ['a3oBbie
3aKOHBI
OCHOBHBIE 3aKOHBI TEPMOAMHAMUKHU
XuMudeckass KHHETHKA, XUMHUYECKOe
o | PaBHOBECHE, KaTaJIH3. OIIK- 2 8 10 20
DIIEKTPOXUMHUYECKHUE TTPOIECCHI. 1

[ToBepxnoctaeie sBnenus ([T1AB).
PactBops! (kimaccudukaimsi, criocoosb
BBIpAKEHUS KOHILICHTPAIUH ).

3akonsl Payns (Kpuockonuueckas u
A0YUTMOCKOTTMNYECKAsi KOHCTAHTHI)
Koanouanas xumus

Knaccudukanus AucnepcHbIX CHCTEM.
Kunernueckas u arperaTuBHasi yCTOMYHMBOCTh OTIK-
3 | IMCIEPCHBIX CUCTEM. 2 4 — 4 15
[Ipasuio lynbue-I apau.
CtpoeHue MULIEILIBI.
ITouyBeHHBIE KOJUTOUIBI.

Uroro | 20 | - | 30 | 55 |

6 IlepevyeHb y4eOHO-METOUYIECKOTO OOecTIedeHusT J1JIsl
CAMOCTOSITEJIbHOM PA00THI 00YYAKINUXCH MO TUCIUILUIHHE

Mertoauyeckue ykazanus (AJisi CaMOCTOSITEIbHOM pabOThI)

1. Xumust (OCHOBBI OOIIEH M HEOPraHUYECKOM, aHAIUTUYECKasi) : METOJ.
ykazanusa / coct. C. A. IlectrynoBa. — Kpacnomap : KyoI'AY, 2019. — 104 c.



https://edu.kubsau.ru/file.php/105/Na pechat.2019 Pestunova MU PP PT FINIS
H Indiv zadanija 499296 v1 .PDF
2. T'ainykoBa H. I'. TecToBble 3aaHusi MO aHATUTUYECKOW XUMHUU IS

caMoCTOATENbHOM paboThl: yuebd. nocobue. / H. I'. IaiinykoBa, . B. l1labanoBa. —
Kpacuonap: Ky6I'AY, 2012. — 95 c.

https://edu.kubsau.ru/file.php/105/03 03.07.13/10 Testovye zadanija_po_analitic
heskoi_khimii_dlja_samostojatelnoi_raboty studentov.GaidukovaNG.SHabanoal

V.pdf

3. PabGouas TeTpagp TO AaHATUTHYECKOW XUMHUH JUIS CTYACHTOB
ouonornyeckux  (QaxkynbreroB:i— Kpacuomap: Kyo6I'AY, 2013, 109 c.
https://edu.kubsau.ru/file.php/105/RT_po_analiticheskoi_khimii.pdf

4. T'ybanoBa H. . YueOGHoe mocoOue k J1abopaTopHbIM paboTaM [0

Gu3nYeCcKOl M KOJJIOUTHOW XUMHUU (U1 CTYIACHTOB OMOJI. CTIeMaTbHOCTEH C.-X.
By30B) / H. f. I'ybanoBa, O. U. Tperbsaxona, C. I1. ouenko; Ky6. roc. arpap. yH-
T. - 2-¢ u3M., nepepad. u pomn. - Kpacuomap, 2010. - 454 c. - ISBN 978-5-94672-
462-3

5. Kaiiroponosa E. A. Heoprannueckas u aHaiutuyeckas XuMus : y4eo.-
meron. mocodue / E. A. Kaiiroponosa, U. M. Cunoposa. — Kpacuonap : Kyol'AY,
2017. — 88 c. https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

6. HaymoBa I'. M. TexHuka BeIeHHS XUMHUUYECKOTO SKCIIEPUMEHTAa B
naboparopuu / I'. M. Haymoga, E. K. fI6nonckas, E. A. Kaiiropogosa. KpacHonap:
KyoI'AY, 2012. — 80 c. https://edu.kubsau.ru/file.php/105/03 _03.07.13/08

/ DoH OLIEHOYHBIX CPEACTB 1JIsl MPOBeAeHN ST IPOMEKYTOYHOM
aTTecTanuu

7.1 Ilepeyenb KOMIETEHIM C YKa3aHWeM 3TanoB UX ¢GopMHUpPOBaHUS B
npouecce ocsoenusi OIIOII BO

Oranbl OpMUPOBAHUS U POBEPKH YPOBHS C(HOPMUPOBAHHOCTHU
Howmep cemectpa* KOMIIETEHIIUH 10 AUCHUIUTMHAM,
npakTHKam B mpornecce ocBoeHus OI1

OIIK-1. CrocobeH pemaTh THUIIOBBIE 3aJaud MpPO(ECCHOHATBHON EATeNbHOCTH Ha OCHOBE
3HAHMM OCHOBHBIX 3aKOHOB MAaTEMAaTHMYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH(GOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U

1,2 Xumus
1 Heoprannueckas u opraHnueckas XUMH
2 Ananutryeckas XuMusi, pusndeckast U KOJUIOUIHAS XUMHUS
1 dusuka
1 MareMaTHKa 1 MaTeMaTHYeCKasi CTAaTUCTHKA
1 WNudopmaTuka
1,2 Bboranuka



https://edu.kubsau.ru/file.php/105/Na_pechat.2019_Pestunova_MU_PP_PT_FINISH_Indiv_zadanija_499296_v1_.PDF
https://edu.kubsau.ru/file.php/105/Na_pechat.2019_Pestunova_MU_PP_PT_FINISH_Indiv_zadanija_499296_v1_.PDF
https://edu.kubsau.ru/file.php/105/03_03.07.13/10_Testovye_zadanija_po_analiticheskoi_khimii_dlja_samostojatelnoi_raboty_studentov.GaidukovaNG.SHabanoaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/10_Testovye_zadanija_po_analiticheskoi_khimii_dlja_samostojatelnoi_raboty_studentov.GaidukovaNG.SHabanoaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/10_Testovye_zadanija_po_analiticheskoi_khimii_dlja_samostojatelnoi_raboty_studentov.GaidukovaNG.SHabanoaIV.pdf
https://edu.kubsau.ru/file.php/105/RT_po_analiticheskoi_khimii.pdf
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08

Howmep cemecTpa™

Otansl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS CPOPMUPOBAHHOCTH
KOMIETEHIIMH M0 JUCLIUIUINHAM,
npakTukam B mpouecce ocBoeHust OI1

YuebHas nmpakTHuKa

O3HakoMuTEIbHAS IPAKTUKA

MuxkpoOuosorus

ATpOMeTeopOJIOTHS

@u3nosorus ¥ OMOXUMHS PaCTEHUN

OOwrast reHeTuKa

CenbCKOX03IUCTBEHHAS DKOJIOTUA

Menuopanus

OCHOBBI OMOTEXHOJIOTUH

QB OINWARINBEIDN

CenbCkox03siicTBEHHAs! (PUTONATOIOTHSI

o
(ep]

PacrenneBoicTBO

\I

()CHOBBICGHGKHHHIICGMGHOBOHCTBa

8

BrinonHeHue u 3amuTa BeITYCKHOM KBaTU(PUKAIIMOHHON paboThI

* HOMep cemMecTpa COOTBETCTBYET 3Tany (OpMHUPOBAHUS KOMIIETEHIIUN

7.2 Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHNS KOMIIETEHIIUI HA
PA3IHYHBIX ITANAX UX (POPMHUPOBAHUS, ONIMCAHUE IIKAJIbI OLCHUBAHUA

[Inanupyembie
pe3yabTaThl
OCBOECHHUS
KOMITETEHIINH

HEYJIOBJIETBOPHU

TCIJIBHO

(MUHUMATBEHBIT

)

YpoBeHb OCBOEHUS
YAOBJICTBOPU <OPOLLIO S Ornenounoe
-TEeJIbHO poro g CpEeNCTBO
. (cpennuit) (BBICOKHMIA)
(ToporoBbIit)

OIIK-1 - cmocobeH pemaTh TUIOBBIE 3aJadd MPOPECCHOHAIBHOW IEATEILHOCTH HA
OCHOBE 3HaHUIl OCHOBHBIX 3aKOHOB MAaTeMAaTUYECKUX M E€CTECTBEHHBIX HAyK C MPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

OIIK-1.1

na-1
JemoHcTpup
yeT 3HaHHE
OCHOBHBIX
3aKOHOB
MaTeMaTuiec
KHUX,
€CTeCTBEHOHA
YUYHBIX U
obmenpodec
CHOHAJIBHBIX
JMCIUTUINH,
HE0OX0IUMBI
X JUIs
pelieHus
THUIOBBIX
3aja4 B

®parmeHrap
HEIC
MIPE/ICTaBIICH
ust 00
OCHOBHBIX
3aKOHaX
(buznyeckon
XUMHH,
KOJIJTOUTHBIX
cucreMax Wu
METOIax
XUMHYECKOTO
aHam3a
CEIILCKOXO035
WCTBEHHBIX
00BEKTOB

Hemnomnusie Cdopmuposa | Chopmupona | Pedepar,
NpEJCTaBJICH | HHBIC, HO HHbIC KOHTPOJIbHBIE
usi 00 coJiepXalue | CucTeMarude | paboThl,
OCHOBHBIX OTJICIIbHBIC CKUe TECTHUPOBAHUE
3aKOHaX pooOebI Ipe/CTaBJICH
bu3MYeCKON | IPEACTaBICH | UA 00
XUMUH, usi 00 OCHOBHBIX
KOJUIOUJHBIX | OCHOBHBIX 3aKOHaX
CUCTeMax U 3aKOHAX buznueckoit
MeTOo1aX dbuznyeckoil | XUMUH,
XUMHYECKOTO | XUMHH, KOJUTOMTHBIX
aHaim3a KOJUIOMJHBIX | CHCTeMax W
CENIbCKOX035l | CHCTeMax H METOo/1aX
HCTBEHHBIX MeTOo1ax XUMHYECKOTO
00BEKTOB XUMHYECKOTO | aHaln3a
aHanmza CeNIbCKOX035
CEJIbCKOXO03s1 | HICTBEHHBIX
HCTBEHHBIX 00BEKTOB




YpoBeHb OCBOEHHUS

[Inanupyemsle
pesynbraTpl  [HEYAOBJICTBOPH V/IOBIETBOPH OueHouHOE
OCBOCHIS TembHO | Xoporo OTIIHHYHO CPEICTBO
KOMTICTEHIIIH (MI/IHI/IM)aJILHBII/I (MoporoBiif) (cpennuii) (BBICOKUIA)
oOmacTu 00BEKTOB
arpoOHOMHMU
OIIK-1.2. O®parmentap | Hecucremaru | B nenom Cucremaruue | Pedepatsl,
HO 9eCKH YCIIEIHOE, CKH KOHTPOJIBHBIE
WJ-2 chopmupoBa | chopmupoBa | HO chopmupoBa | paboTHI,
Venonmb3yeT | yyoe ymenne | HHOe yMeHHE | cofiepkallee | HHOE yMEHHE | TECTHpOBAHHE
SHAHWA MIPOM3BONTE | MPOU3BOIUTH | OTAEIbHBIE IIPOM3BOINTH
OCHOBHBIX MabopaToOPHEI | TaOOPATOPHEI | HETOYETHI 1a00paTOPHEI
3aKOHOB e e yMenHme e
MaTeMaThiee | yecnenoBanu | MCCIENOBAHU | MIPOM3BOJMTE | UCCIIENOBAHA
Knx s, 3aMEPBI, 51, 3aMEPBI, 71a00paTOPHEI | 51, 3aMepEI,
CCTECTBCHHBL | qyanuspl AHAJIN3BI e AHAJIN3BI
X HayK JIs OTOOpaHHBIX | OTOOPAHHBIX | MCCIIENOBAHH | OTOOPAHHBIX
PCIICHUS NPUPOJHBIX | IPUPOJIHBIX | 51, 3aMEPHI, IPUPOTHBIX
CTaHAAPTHRIX | oGpasios, 00pas1os, AHAIT3HI 00pas1os,
3anmaq B NPUMEHSATh NPUMEHSATH OTOOpaHHBIX | IIPUMEHSTH
arpOHOMHH | 3yappg B 3HAHMS B IPUPOJHEIX | 3HAHHUS B
oOnactu oOnactu 00pa3IoB, oOnactu
(uskouTonIH | PU3KOJIONIH | MPUMEHSTh (bU3KOLTONTH
Ol XUMHH B Ol XUMHH B 3HAHUS B Ol XUMHH B
npodeccuona | npodeccrona | obIacTu npodeccuona
JILHOU JILHOU (GU3KOIUTOUTIH | JIBHOU
JEATENBHOCT | JAEATENBHOCT | O XUMHUU B | JE€ATEIHLHOCT
u u npodeccuona | u
JBHOM
JEATENBHOCT
u
OIIK-1.3. ®parmentap | Hecucremaru | B mienom Cucrematude | Pedeparsi,
HOE BIIQJICHUE | YHOE YCIIENIHOE, CKH KOHTPOJIBHBIE
WJ-3 HaBBIKAMU BJIAJICHUE HO copmupoBa | paGoThI,
Hpumensier | yepepns HaBLIKAMU colepyKallee | HHOE TECTUPOBAHUE
MHQOPMAIMO | 1o hecenona | pemienus OTENbHBIE BIIaJICHHE
HHO- JBHBIX 337124, | IpodeccCHoHa | HEI0YETHI HaBbIKAMU
KOMMYHHUKAIl | cpg3agypIX ¢ | JbHBIX 33Ja4, | BIaJCHHE pelienus
MOHHbIC XUMHYECKUM | CBSI3aHHBIX C | HABBIKAMH npodeccuoHa
TCXHOJOTHU B | apanp3zom XUMHYECKHM | PELICHHs JBHBIX 3374,
peIICHIN MPUPOHBIX | AHATM30M po¢eccuoHa | CBA3aHHBIX C
THITOBBIX OOBEKTOB, C | IPUPOAHBIX | JIHBIX 3aJa4, | XAMHYECKHM
3a/1a1 B UCIIOB30BaH | OOBEKTOB, C | CBA3AHHBLIX C | AHAJIM30M
obmactn HeM MCIIOJIb30BaH | XMMHUYECKHM | IPUPOIHBIX
arpoHOMHH | yydhopmaro | uem aHAITM30M 00BEKTOB, €
HHO- MHGOPMALMO | IPUPOJAHBIX | HCIOJIb30BaH
KOMMYHHKal| | HHO- 00BEKTOB, C | HEM
HOHHBIX KOMMYHHKAI[ | MCIOJIb30BaH | HH(GOPMAIHO




YpoBeHb OCBOEHHUS
[Inanupyemsle
pesynbraTpl  [HEYAOBJICTBOPH YIIOBIETBODH Onenounoe
OCBOCHHA TEIbHO reIIEHO Xopomo OTJIHHO CPEICTBO
KOMTICTEHIIIH (MI/IHI/IM)aJILHBII/I (MoporoBiif) (cpenuuit) (BBICOKUIA)
TEXHOJIOTUH | HMOHHBIX uemM HHO-
TEXHOJIOTUH | HHPOPMAIMO | KOMMYHHKAI
HHO- MOHHBIX
KOMMYHHKAI] | TEXHOJIOTUH
MOHHBIX
TEXHOJIOT U
7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUA WJIM HHbIE MaTepHAJbI,

HeoO0XoanMble JJsl OLleHKH 3HAHWi, YMeHHMi, HABBIKOB, XapaKTepU3YIOUIUX
Tanbl (pOPMHUPOBAHUS KOMIIeTeHIIMIA B mpouecce ocBoenust OITOII BO

7.31 TecTOBBIC 3aIaHUA

NA-1 [lemoHcTpHpYeT 3HaHHe

OCHOBHBIX

3aKOHOB

MaTEeMaTHYICCKHUX,

€CTECTBCHOHAYYHBIX M oﬁmenpO(beccuonaanux AUCHUIIIINH, HeO00XO0AUMBIX JIJIs pPelICHUSA

THUIIOBBIX 3a/1a4 B o0J1acTH arpoHoOMHH

1. Pe3koe n3meHenue BeanunHbl pH B X0€ TUTPOBAHHUS 3TO -

a) CKa4OK TUTPOBAHMUS;

0) KpuBasi THTPOBAHMUS;

B) JIMHUS HEUTPAIBHOCTH;
I') TOYKA SKBUBAJICHTHOCTH.

2. Yucmno MOIJICKYJI, KOTOPOE COACPKUTCA B OJHOM MOJIE JIF000TO rasa, KOJIM4CCTBCHHO

XapaKTepU3yeTcs:
a) mocrosiHHoM I1nanka
0) unciaom ABorazpo

B) YHUBEPCAJILHOU ra30BOM MOCTOSHHON
3. Dpdext Dapanes-Tunaans MOKHO YBUACTD 11O

a) U3MEHEHHIO OKPACKH
0) oOpa3oBaHUIO OCaJIKa
B) 00pa30BaHMIO CBETSIIETOCS KOHYyCa

HN/-2 Ucnoab3yeT 3HAHUSA OCHOBHBIX 32aKOHOB MAaTEeMaTHYECKUX M €CTECTBEHHbIX
HAYK JUISl PeLlIeHUs CTAHAAPTHBIX 321a4 B arPOHOMUM

1. N3oanexrpuueckas Touka xenatuHa npu pH=4.7. B 310i1 cpene xenatun Oyaer UMeTh 3apsij

a) TOJIOKUTEIIbHBIH
0) OTpUIIATENbHBII
B) HENTpaIbHBIN
2. Tutp pacTBOpa pacCUUTHIBAIOT O (HOpMyIIE:




n(pacTB.BelecTBa)

a) C=
V (pactBopa)

6) T = M(pacTB.BEIIECTBA)
V (pacTtBopa)

B) o= M(pacTB.BelecTBa)
m(pacTBopa)

r) CTI/ITpaHTaVTI/ITpaHTa = CaHaJ’[I/IS.B-BaVaHaHI/IS.B-Ba

3. Bropoii 3akoH Payns 1 onpeneneHuss KpHOCKOMYECKON TeMIepaTypbl pacTBopa OyeT
HUMETh BU/:

a) At=2-Cn

0) At=K-Cn

B) At=3-(m/M)-V

r) At=3-T-1000

NA-3 Ilpumensier HHPOPMALMOHHO- KOMMYHHUKAIMOHHbIC TEXHOJOIHMH B
peleHUH TUIIOBBIX 32124 B 00J1aCTH ATPOHOMHUH

1. 3016 AgBr nonyden npu ciuBarnu 20 cm® 0,02M pactBopa AgNO3 u 25 cm® 0,02M pacTBopa
KBr. K kakoMy a1ekTpoay OyIeT nepemeriarbes 3056 Npu deKTpodopese:

a) TIepeMeIarbes He OyayT

0) K KaToay

B) K aHOLY

2. 20 mu 0,01 m pactBopa DJITA pacxomyercs Ha tuTtpoBanue 100 M1 BOABI C JKECTKOCTHIO,
paBHOIA:

a) 20 mMoJIB/ 1.

6) 0,2 MmmoJIB/ 1.

B) 0,02MMoOB/ 1.

r) 2,0 MMOJIB/ 1.

3. Hns peakiun CO+H20 = CO2 +H2 koHCTaHTa paBHOBECHS UIMEET BBIPAKECHUE
a) K=[CO]-[H20]/[CO.]-[H2]
0) K=[CO2]-[H2]/[CO]-[H20]
B) K=K1/K2=[CO]-[H2])/[CO2]-[H20]

7.32 Tembl pedepaToB

1. 3navenuwe QGUBUKO-XUMHUYECKUX SBICHHH B (PYHKIMOHUPOBAHUHU
KJICTOYHBIX MEMOpaH.

2. 3HayeHWE KOJIJIOMJHBIX CUCTEM B (PYHKIMOHUPOBAHWM KIETKH U
L[ETTIOCTHOTO OpraHu3Ma.

3. Ocmoc, ocMOTHYECKOE JaBJICHUE B OCYIIECTBICHUH (DYHKIIMA )KHBOTO
OpraHu3Me B HOPME | NP MATOJOTHH.

4. Juddys3us u ee 3HaueHUE B OOMEHE BelIEeCTB U (YHKIIMOHUPOBAHUU
KUBOTO OpraHU3Ma.
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5. bydepnasie cuctempl. OCHOBHBIE XapaKTCPUCTUKH U CBOWCTBA.
Mexanu3M JeiCTBUS U OMOJIOTMYECKOE 3HAUEHUE.

6. 3aBHCHMOCTH OCHOBHBIX CBOWCTB JHCIEPCHBIX CHCTEM  OT
0COOEHHOCTEH OpraHu3aIuy AUCTICPCHOH (ha3bl.

7. CoBpeMcHHBIC TPEACTABICHUS O TEOPUU PACTBOPOB MW IIpoliecce
pPacTBOpPCHHSI.

8. Hctunnsie pactBopbl. OCHOBHBIE CBOMCTBA U 3HAUYECHHUE.

9. bBpoyHoBckoe nBwxkenne. CyTh W 3HA4YCHHE ISl (DYHKIIMOHUPOBAHUS
’KUBOTO OpraHU3Ma.

10. 3aBHCHMOCTH OCHOBHBIX XapPaKTEPUCTHK JHUCIEPCHBIX CHCTEM OT
pa3Mepa 4acTHII TUCTIEPCHOM (pa3bl.

11. TloBepXHOCTHBIC SBJICHUS KaK CBOWCTBA JHCIICPCHBIX CHCTEM.
buonornyeckoe 3HaYCHUE TTOBEPXHOCTHBIX SIBJICHUH.

12. 3apsn yacTuibsl  AgucnepcHoM  ¢da3bl M €ro  3HAuYeHUE B
(GYHKIIMOHUPOBAHHUH KJICTOK.

13. JlucmiepcHbIC CHUCTEMbI — OCHOBHBIC TIOHSTHS, THIBI M WX 0OmIas
XapaKTePUCTHKA.

14. buonornyeckoe 3HAYCHUEC COCTOSHHHM KOJUIOMTHBIX CHCTEM — 30JIb U
resib. CyTh U MEXaHHM3M CTAPCHUS KOJUTOMTHBIX CUCTEM.

15. Tepmoxumus. OCHOBHBIC 3aKOHBI U CJICJICTBUS B OMOJIOTHH.

16. TepmonuHamHKa B CYIIECTBOBAHUHN OMOJIOTHYECKUX CUCTEM.

17. 3naveHue aHAIMTUYECKON XUMHH JIJIsl CEJILCKOTO X03sIiiCTBa

18. 3nauenuwe ¢u3MUECKOW ¢ KOJUIOMJAHOW XUMHUHU [JIsl  CEJIBCKOTO
X0351CTBA

19. 3naveHuwe KOJUIOUIHBIX CHUCTEM B (DYHKIMOHHUPOBAHUU KIETKH U
IIEJIOCTHOTO OpraHU3Ma

20. TloBepXHOCTHO-aKTHUBHBIC BEIIECTBA, UX OMOJIOTHICCKOE 3HAUCHHE.

21. CoBpeMeHHBIC TPEICTABICHUS O CTPOCHHHM JHUCTIEPCHOW (a3bl
KoJutonaHol cucteMbl 1 BMC.

22. TlouBeHHbIE KOJTOUABI. METObI U3yUEHUS MMOYBEHHBIX KOJIJIOMJIOB U
MUHEPAJIOB.

23. bpoynoBckoe nBuwxkenue. CyTh U 3HAUCHHE ISl (DYHKIIMOHUPOBAHUS
’KUBOTO OpraHU3Ma.

24. CopOIroHHBIC SBJICHUS B IPUPO/IC.

25. Karayms. Ero 3HaueHue kartajamsza B OHOJIOTHH, ITPOMBIIIJICHHOCTH,
CEIbCKOXO3MCTBEHHOM MPON3BOICTBE

26. Ilma3ma — 9eTBEpTOE arperaTHOE COCTOSTHUE BEIIECTRA.

27. Kpuockomus. D0yLIHOCKOIHS.

28. Omnexrpoxumusi. VicTopus pa3BUTHs U OCHOBHBIC 3aKOHBI.

29. Bwupabl KpUBBIX THTPOBAHUA.

30. Hcmonp3oBaHWe  THUTPUMETPUUYCCKAX  METOAOB  aHaiIM3a  JUIs
HCCIIeIOBaHUSI OOBEKTOB OKPYKAIOIIEH CPEIbI.

7.33 KontpoasHasi pabora
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Bapuant Ne 1

1. KpuBas turpoBanusa. UTo Takoe TOYKa 3KBUBAJIEHTHOCTH, JIMHUS HEUTPAIbHOCTH ,
CKa4OK TUTPOBaHUs ?

2. CranmapTHele ¥ CTaHJApTH3UPOBaHHbIE pacTBOphl. Kak ompenmensior ux
KOHLIEHTPALHUIO.

3. Uemy paBHa MOJISIpHasi KOHLIEHTPAIHs SKBUBAJICHTAa PAacTBOPA THAPOKCUIA HATPHS,
ecnu Ha TUTpoBaHue 15 mur atoro pactBopa 3arpadeHo 10 mu 0,1500 H pacTBOpa CoOJIIHOU
KHUCJIOTBI?

4. Yemy paBeH tutp 1 H pactBopa Fe2(SO4)s?

Bapuant Ne 2
1. BBIYMCINUTD YHCIO MOJIEKYJ THAPATUPOBAHHON BOJbI B KPUCTAJUIOTHIpATE HUTpATa
TIOMUHUS, eciu Tipu npokanuBanuu 00,8253 r BemecTa nmosrydeno 0,1121 r okcuaa amoMuHUs.
2. BbruMciauTh NpoOM3BENEHUE PACTBOPUMOCTH XJopHujaa cepeOpa, eciu B 1 J1 BOJBI
pactBopsiercs 0,00172 r BemecTBa.
3. Omnpenenutbh MOJIIPHYIO KOHLEHTPALMIO HACBIIIEHHOTO PacTBOPA THIPOKCH]IA JKejle3a
(111) (TIP=3,8-107%)

Bapuant Ne 3

1. KakoBBI OCHOBHEIE YCJI0BUSA CyHICCTBOBAHUA KOJUIOMJHBIX CUCTEM U KaK OHU
00€eCcTeunBarOTCs MPHU MOJYYEHUH KOJUTIOUAOB METOJIOM XUMHYECKOW KOHIEHCAITUH?

2. Hammumure cTpyKTypHYIO (OPMYTY MULIEIUIBI 30718, IOJy4YEHHOU MpH
B3anmozeiicteun 500 M 0,01 m pacTBopa HuTpaTa cepedpa u 250 mur 0,5 M pacTBopa noauaa
kanusi. Kakoii 3apsii *MEIOT KOJIJIOMIHBIE YaCTUIIBI 3TOTO 301517 Kakol U3 HUKENepeurCIeHHbBIX
anekTpoauToB-Koarymatopos - CaCly, NaNOs, K3sPO4, AlCI3 - camblii 3 GeKTHBHBIH 1Tst
BBIIICTIPUBEICHHOTO 30151 ¥ Touemy?

Bapuanr Ne 4

1. Ouenute TEpMOIMHAMUYECKYIO BO3MOKHOCTh NMPOTEKAHMS B CTAHIAPTHBIX YCIOBUIX
peakuun: Na ) + 2H200x) = NHaNO3 (), yautsiBas, uto AG% Bojbl ¥ HUTpHTa AMMOHUS PABHbI
cootBeTcTBeHHO —249,7 1 —115,9 x]JI)/Monb. MoXeT Ju 3Ta peakiusi MpoTeKaTh IPU BBICOKOH
Temmeparype?

2. Kakue u3 mepedyncieHHbIX OKCUIOB MOTYT ObITh BOCCTAHOBIIEHBI ATIOMHUHHEM IpU
298 K: CaO, FeO, CuO, PbO, Fe>03, Cr.03? Crangaptaeie 3Heprun ['md0ca mepeunciaeHHbIX
OKCHJIOB COOTBETCTBEHHO paBHBI: -604,2; -244,3; -129,9; -189,1; -740,3; -1050,0 x/[x/M0b.
AG% Al,O3( = -1582,0 K JIx/MOb.

7.34 Bonpochkl K 3K3aMeHy

1. [IpenMer ananuTudeckoi XMMUH. PaccuuTaiite TUTP U MOJISIPHYIO KOHIIEHTPAITHIO
SKBHUBAJIEHTOB PAacTBOpa IIaBeNIeBON KHUCIOTHI, IOJYYeHHONU pacTBopeHueM 94,5r ee B MepHOU
kos10e 1000Mmu1.

2. IlpousBeieHue PACTBOPUMOCTH  MAJOPACTBOPHUMOTO  CHJIBHOTO  DJIEKTPOJIUTA.
Bbruncnute npou3BesieHHe pacTBOPUMOCTH XJIOpHIa cepedpa, eciid B 1 71 BOJBI pacTBOpseTCS
0,00172 r BemtecTna.

3. BeicymuBanne M mpokanuBaHue ocaaka. @Pakrop mnepecdera. OnpenenauTsb
MOJISIpHYIO KOHLIEHTPALMIO HACBIIEHHOTO pacTBopa rujpokcua sxenesa (111) (IIP=3,8-10738)
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4. YcnoBus ocaxkIeHUs KpUCTauInyeckux ocaakoB. CoocaxaeHue. Boraucauts uucio
MOJIEKYJ THIPAaTUPOBAaHHOW BOJBI B Kpuctauioruapare Opomuaa xeneza (Ill), ecim mpm
npokanuBanuu 0,6055 r Bemecta noayuero 0.1198 r okcuna xenesa (111).

5. @pakIMOHUPOBAHHOE (IpoOHOE) ocaxaeHue HoHoB. Brerumciouts IIP ruppoxcuna
Maraus, eciau B 11 pactBopsiercs 0,012 r BemecTsa

6. YcinoBus pacTBOPEHHS OCAAKOB. BBIYMCIUTD YMCIO MOJIEKYJ THAPATHPOBAHHON
BOJBI B Kpuctamutoruapare cyiabgara amomunus (I11), ecmm 0,1869 r BemectBa pacTBopuin B
BOJIe, N00aBUIM H30BITOK XJIOpHIa OApUs M MOTYIHIN 0canok Mmaccoi 0,1964 r.

7. I'paBuMeTpuueckuil aHanu3, 0O0JACTH HNPUMEHEHMs. BblUHMCINTL IpOU3BE/IEHUE
pacTBOPUMOCTH Cyb(aTa Kalblus, ecu B 1 J1 BojbI pacTBopsiercs 2,0921 r BemecTsa.

8. OcHOBHBIC MPUHIUIBI KaueCTBEHHOro aHayim3a. Kakoil oObeM pacTBopa CEpHOI
KHCTIOTHl (C TUIOTHOCTBIO paBHOH 1,415r/cM®) HeoOxomamm mms mpurortoBieHns 600MI
npubsm3uTensHo 0,2H pacTBopa?

9.  XapakTepuCTHKa YyBCTBUTEIBHOCTH AaHAIMTUYECKUX PEAKIUN: TMpeaesbHOe
pazbaBieHue, npeneibHas KOHIEHTpALUs, MUHUMAJIbHBII 00beM MpeAenbHO pa30aBICHHOIO
pacTBopa, Iipenen oOOHapyKeHus (OTKphIBaeéMbli MHUHUMYM). Paccuutaiite MOJSpHYIO
KOHLIEHTPAIMIO, MOJIIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTOB M TUTP PacTBOpa rUAPOKCUIA Kalus
¢ MaccoBoil noyer 54%.

10. Peakmuu cnernuduuekre W celekTHBHBIC. Kakoil 00BeM pacTBOopa a30THOMU
KHCTIOTHI (C MIOTHOCTBIO 1,22r/cM°) HAmo B3STH ISl MPUTOTOBIEHHA 250 MI HPHOTH3HTENHEHO
0,15H pactBOpa?

11. Asxanutnueckue kinaccuukanuu katuoHoB. ['pynmoBeie pearentsl. Paccunraiite
MOJISIPHYIO KOHIIEHTpAIMIo, MOJISIPHYIO KOHIIGHTpAaIMI0 HKBHUBAJIEHTOB M TUTpP pacTBOpa
amMmMuaka ¢ maccoBoit noneit NHz paBHoii 18%.

12. Amnanutndeckue kiaccudukanuu aHuWoOHOB. [pynmoBbie peareHThl. HaBecky
HuTpata Kanbiusa maccoit 0,8200r pacTBopmIM B MEpHOU K0JIOe 0O0beMoM SOMIT 1 ToBeTH 00BEM
pacTBopa BOJOM 10 METKH. PaccuuTaiite TUTp, MOJSIPHYIO KOHIIEHTPAUUIO M MOJIAPHYIO
KOHLIEHTPALMIO SKBUBAJICHTOB MOJYYEHHOTO PacTBOpa.

13. Turpumerpuueckuii aHanmu3. OCHOBHBIC TOHSATHS W TEPMHUHBI TUTPUMETPHHU.
Kaxkoit 00beM pacTBOpa a30THOM KHCIIOTHI pacxoayeTcss Ha TutpoBanue 15wt 0,1280H pacTBopa
TUAPOKCUAA HATPUSL?

14. TpeboBanus K peakiusM B TUTpUMETpUUecKOM aHanuze. [Ipuembl TUTpOBaHUS
(mpsimoe, oOpaTHOe, THTpOBaHHME 3aMmecTuTelss). Ha HeiTpamuzaruio 25 M1 pacTBopa CEepHOM
KHCJIOTHI u3pacxoaoBano 22,5 miu 0,1520 u pactBopa NaOH. Beraucinure HOpMaabHOCTh U THTP
KHUCIIOTBHI.

15. Meroasl TuTpuMeTpruyeckoro aHaimsa. Ha turpoBanue 10mm 0,1540H pacTBOpa
TUAPOKCUAA HATpusl 3aTpadyeHo 13,2MJ1 pacTBopa COJSHOW KHCIOTHL. PaccuuTaiite MOJSpHYIO
KOHIIEHTPALIMIO SKBUBAJICHTOB U TUTP PACTBOPA COISTHONU KUCITIOTHI.

16. IlepBuuHbIE U BTOpUYHBIE CTaHAApTHBIE pacTBophl. Ha TutpoBanue 30mit 0,1060H
pacTBopa YKCYCHOW KHCJIOTHI 3aTpaueHo 22,8 M pacTBopa ruapokcuaa Hatpus. Paccuuraiite
MOJISIPHYIO KOHIIEHTPAIIUIO SKBUBAJICHTOB U TUTP MOJYYEHHOTO PacTBOpA.

17.  Cnoco0Obl BbIpaX€HHs KOHLEHTpAlMU B THUTpUMETpHueckoM aHanmusze. Hasecky
xjopujaa kanbius maccoit 1,1100 r pactBopuiu B MepHOH koibe oobemoM 200 M U goBenu
o0beM 110 MeTkH. PaccunTaiite TUTpP, MOJISIPHYIO KOHLIEHTPALMIO U MOJISIPHYIO KOHILIEHTPALUIO
SKBHMBAJIEHTOB IOJIY4€HHOIO PacTBOPA.

18. KucnotHo-ocHOBHOEe TUTpoBaHHe. CylmHOCTh MeToja. Yemy paBHBI MOJISIpHBIE
Mmaccel 3kBuBasieHTOB H2SO4, H2SO3, Mg(OH). u Ba(OH)2 B peakiusix moHO#M HeHTpamu3aun
U B pEaKLMIX HETIOJHOW HeUTpanu3auuu?

19. HMuaumkaropbl KUCIOTHO-OCHOBHOro TuUTpoBaHusa. Ha turpoBanme 10ma 0,1540n
pacTBOopa T'MAPOKCHAA HaTpusl 3aTpadeHo 13,2 mul pacTBopa COJIIHOM KUCIOThL Paccuuraiite
MOJISIPHYIO KOHIIEHTPAILUIO 3KBUBAJIEHTOB U TUTP PaCTBOPA COJITHOW KHCIIOTBHI.
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20. KpuBble KHCIOTHO-OCHOBHOTO TUTpoBaHus. Ha turpoanue 20,00 mu pactBopa
HNOs 3arpageno 15,00 ma 0,1200 H pactBopa NaOH. BreramcnuTe KOHIEHTPALUIO, TUTP U
maccy HNOz B 250 mu pactBopa.

21. OcagurensHoe TUTpoBaHHe. CymHOCTh MeToaa. ApreHToMerpus. V3 ncxomaHoro
aHAIM3UPYEMOTO pacTBopa moauaa kamus odvemoMm 100 Ma ortoOpamm amukBoty 20 Mi |
ortutpoBanu  crangapTHeiM  0,0238 H pacTBopomM HuTpata cepeOpa B TNPHCYTCTBUU
aJICOPOIIMOHHOTO WHIMKATOpA 03MHATA HATPHS JI0 OKpAIIMBAHHS OCaJKa B KpacHBIN IBeT. Ha
TUTpOBaHUE wu3pacxojoBanu 19,68 wmy  pacTtBopa HuTpata cepebpa. Omnpenenure
KOHIICHTPALIUIO, TUTP U MACCy MOJIU/IA KISl B UCXOJHOM aHAJIU3UPYyEMOM pPacTBOPE.

22. OKHCITUTEIIBHO-BOCCCTaHOBUTENbHOE TUTpoBaHue. CymHocTh Metoma. K 20,00
MJI pacTBOpa XJOpHAa KaJlbLiis MPUWIMIM U30BITOK pacTBOpa OKcajlaTa aMMOHMS, MOJY4EeHHbIN
0CaJIoK OTHWIBTPOBAIIM, TPOMBLTH U 00paboTanmu pazbamieHHON cepHoU kuciotoit: CaC04 +
H2SO4 = CaSO4l + HyC204. OcBOGOAMBIIYIOCS MPH TOM I[ABENEBYIO KHCIOTY OTTHTPOBAITH
24,50 mn 0,1 H pactBopa KMnOj4. Beruricnure TUTp U MOJISIPHYIO KOHLIEHTPALIMIO SKBUBAJIEHTOB
pactBopa CaCl,.

23. Tlepmanranatomerpus. OmnpeneicHue xene3a B pactBope coimu Mopa. Hasecky
TEXHUYECKOTO KEJIE3HOTO Kynopoca 5,77 T pacTBOPWIU U JOBEJIH 00bEM pacTBopa BoAou 110 250
Mi. Ha tutpoBanue 25,00 mn pactBopa nonuio B cpeaseM 19,34 mi pactBopa KMnOg4 ¢ TuTpom
0,0031 r/mn. Beraucnute maccoByto 10110 (%) FeSO4 B TeXHUYECKOM MPOIYKTE.

24. MHonomertpust. Kpaxman kak naaukarop nogomerpuu. s onpenenenust meau (11)
METOJIOM KOCBEHHOI'O TUTpOoBaHMs U3 100 Mu1 aHAIM3UPYEMOTO pacTBOpa COJM MeAU B3siau 15
w1, mpubaBmim pactBop H2SOs m m30BITOK pacTBOpa momuaa Kamws. BeraenwBImIuiics: Hox
OTTUTPOBAIM 6 MJI  CTaHmapTHOTO pactBopa NaxSy03 ¢ konmeHnTtpammerd 0,05 Mob/IL.
Paccunraiite koHIIEeHTpanuto, TUTp U Maccy Meau (I1) B ananmusupyemom pactope.

25.  Kommnekconomerpusi. CymHocts Metona. Muamukartopel. Onpenenenue oOmiei
AKECTKOCTH BOJABI. [IpyM KOMIJIEKCOHOMETPUYECKOM OIpeAeNCHUH LHMHKA OTTUTpoBanu 20 M
aHAJIM3UPYEMOT0 pPacTBOpa, COJAEPXKAILEro CoJib IIMHKa B aMMHAayHOM Oydepe, cTaHAapTHBIM
0,0250 M pactBopom D/ITA B mpuCYTCTBUM MHAMKATOpA 3pHoXpoma yepHoro T no mepexona
KpacHO-()HUOJIETOBOM OKPAacCKHM pacTBOpa B CHHIOO. Ha TuTpoBaHHMe wu3pacxomoBaimu 15 mu
tuTpanta. OnpenenuTe MOJAPHYIO KOHLEHTPALMIO, TUTP M Maccy ZNn?* B aHamu3HpyeMoM
pacTBope.

26. T'azoBwie 3ak0oHBI. OOBETUHEHHBIN Ta30BbIN 3aKk0oH. [Ipu 25 °C u 103 250 Ila ras3
3anumaeT ooweM 300 ;1. Beruncnute, kakoii 00beM 3aiiMeT ra3 mpH H.Y.?

27. VYpasuenue Knaneiipona-Menneneesa. Macca 0,36 1 mapos Bemectsa mpu 98 °C
u 98642 Ila cocrasnsier 1,8 r. Beluncinure MOJIIpHYIO Maccy BEIECTBA.

28. 3akon Amarazapo. B xone onbita 0,604 r MeTaia BEITSCHUIN U3 KUCIOTHI 581 Mt
BOJIOpOJa, COOpaHHOTO MO BooN mpu 18 °C 105,6 xIla. JlaBieHne HaCBhIIEHHBIX MApOB BOJbI
npu 18 °C cocrasnser 2,1 xI1a. HaiiiuTe SKBUBANEHTHYIO MAacCy MeTasLIa.

29. 3akon J[lamproHa. B peakmum 1 r meramna coenuHsieTCs C Maccod XJopa,
3anumarorieir oobem 336 Mt ripu 37°C u 735 MM pT. cT. BbIuncnuTe SKBUBaJICHT MeTasLIa.

30. MounekynsapHo-kuHeTHueckas Teopus raza. [Ipu 25 °C u 103,25 kIla 350 r rasa
3aHuMaet 0owveM 300 11, BEIYMCINTE MOJISIPHYIO Maccy rasa.

31. IlepBwlii 3akoH TepmoauHamuku. Ilpu cropanum 11,5 r sTmnoBoro cmnupra
C2HsOH Beigenunock 311,295 k/x. Boeruucnute Ternoty obpaszoBanust CoHsOH, 3nas, 4to
terioTel 00pazoBanus COz(), H20() cooTBeTcTBeHHO paBHBI (K x/Momb): -393,62; -241,88.

32. Btopoii 3akoH TepMOJIUHaMUKU. Beruucnute TennoBoit addext peakuun: 4NHs +
502 =4NO + 6H20 , 3nas uto TerioTsl oOpazoanus NHs(r), H2O(r), NO(T) COOTBETCTBEHHO
paBusbI (k/[x/mMonb): -46,20; -241,88; +90,40.

33. DOwurampnus. TemnoBoit addext peakmuu: 3N20(r) + 2NHz (r) = 4Nz (1) +
3H20(r) paBen -878,64 xlxk, BeuuciauTe TEIoTy obOpazoBanusi N2O, 3Has, 4TO TEIUIOTHI
obpazoBanus NHs(r), H2O(T) cooTBeTcTBeHHO paBHBI (K//Momb): -46,20; -241,88.
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34. Durponus. Beraucnute 3nauenne AH © 11 mpoTekaromux B opranuszMe peaximii
MpEeBpAILEHUS TITIOKO3bI:

a) CsH1206 (1) >2C2Hs50Hp) + 2CO2 (1) 6) CeH1206 () + O2 (1) > 6H200) + 6CO2 (1)

Kakast u3 3TuX peakiuii MoCTaBIISIeT OPraHu3My OOJIBIIIEC SHEPTUH?

Ecmm AH % CH1206 () = -1273,0 xJIx/Moms; AH% CoHsOHgxy = -277,6 kJ/MOTIb ;

AH%COs (1) =-393,5 kJIK/MOIb; AH % H0 () = -285,8 xJI/MOJIb

35. Dueprus. ['n66ca. Paccunraiite AH % ZnSO4 (v, eciu H3BECTHO, 4TO
2ZNnS() + 302 (1) = 2ZN0 + 2502 ), AHP = -890,0 x/Ix
2S0; i+ Oz () = 2503 (1), AHP = -196,6 xJIx
ZnS04 () = 2ZNn0) + SO3 (), AH? = 234,0 xJIx

36. Kwunernka xummueckux peaknmid. Peaknus waer mo ypaBHeHuto Np+3H>=2NHz;
KOHIICHTpaluu ydacTtByomux B Hed BemectB Obutd: [N2] =0,80 monw/m; [H2] = 1,5 Moms/m;
[NH3]=0,10 Momb/11; BBIYMCIIUTE KOHIICHTPAIIUIO BOIOPOAa U ammuaka, koraa [N2]=0,5 Mosb/m.

37. 3akoH MAEHCTBYIOIIMX Macc IS TOMO- W TETEepOTeHHBIX peakmuii. KoHcranTa
ckopoctu peakumu Hx+J, = 2HJ npu Hekoropoii Temmeparype pasHa 0,16; wmcxomHbie
KOHIIEHTpaluu pearupyromux Bemects: [Hz] = 0,04 monw/m; [J2]=0,05 Moib/a; BblUucIUTE
HaYyaJIbHYI0 CKOPOCTh PEaKIuu U ee CKOpocTh, koraa [H2]=0,03 mouns/m.

38. TIlpasuno Bau-I'odda. B romorennoii cucteme CO+Cl, = COCl; paBHOBecHbIE
KOHIeHTpanuu pearupyromux Bemtects: [CO] =0,2 moms/im; [C12]=0,3 momas/m; [COCIl2] =
1,2 MoJTB/JT; BEIYMCIIHTE KOHCTAHTY PAaBHOBECHSI CHCTEMBI M MCXOJIHBIE KOHIEHTPAIMU XJIopa H
CO

39. Tomo- um rereporeHHbI Katanu3. KoHCTaHTa paBHOBECHS TOMOTEHHOH CHUCTEMBI
N2+3H2, = 2NHs3 mpu nHexotopoit Temmeparype paBHa 0,1. PaBHOBecHbIE KOHIICHTpAIMH
BOJIOpOJIa 1 aMMHaka cooTBeTCTBeHHO paBHBI 0,2 u 0,08 Monb/n. Beraucnure paBHOBECHYIO U
HCXOJHYIO KOHLIEHTPALIMIO a30Ta.

40. ITpwunamun Jle Hlatenne. [Ipu HEKOTOpOH TemmepaType paBHOBECHE TOMOTEHHOM
cuctembl 2NO + 0;== 2N02 ycTaHOBWJIOCH MpH CIEAYIONNUX KOHIICHTPAIMIX pPearupyronmx
BemtectB: [NOJp = 0,2 mounw/it; [02],=0,1 mons/i; [NO2]p=0,] Mosb/n. Berumciaure KoHCTaHTY
paBHOBecHs U ucxoaHyt0 KoHueHTpauuo NO u 0..

41. VYpaBuenue Hepucra. CocTtaBbTe CXe€My, HAIUIIUTE 3JIEKTPOHHBbIC YpaBHEHUS
ANEKTPOAHBIX TMpoueccoB U BbiuucauTe OJIC ragbBaHUYECKOTO 3JIEMEHTa, COCTOSIIEro U3
CBUHIIOBOM M MarHMeBOW IJIACTHH, OIMYILEHHBIX B PAaCTBOPHI CBOUX COJIEH C KOHILEHTpauuen
[Pb?*] = [M0?"]=0,01 Momb/m.

42.  VYpauenus Dapanes B anekTposuze. Dinekrposu3 pactBopa NaS0s nmpoBoaumm B
TedyeHne S5 4 mpu cuie Toka 7 A. CocTaBbTe 3JEKTPOHHBIE YpaBHEHHUS IPOIIECCOB,
MIPOUCXOIINX Ha 3JeKTpoaax. Kakas Macca BOJbI IPU 3TOM PA3IOXKUIACh K YEMY PaBeH 00beM
ra3oB (H. y.), BBIJCIUBIINXCS HA KaToJie U aHoze?

43. TanbBanuueckuil smeMeHT. COCTaBbTE CXEMbI JBYX TallbBAHMUYECKUX 3JIEMEHTOB,
B OJIHOM M3 KOTOPBIX HUKEJb SBJISETCS KaToAOM, a B APYroM — aHojoM. Hamwmmre mis
KaXKJIOTO U3 3THUX JJIEMEHTOB JJIEKTPOHHbIE YPAaBHEHHUS PEAKIIHi, MPOTEKAOIINX HA KaTOJIe U Ha
a”oJe.

44,  DJIC ranbBanuueckux Ineneil. XKenesnas u cepeOpsiHas TUIACTUHBI COETUHEHBI
BHEIIHUM NPOBOJHUKOM U MOTPYKEHBI B PACTBOP CEpHOM KUCIOTHL. COCTaBbTE CXeMYy JaHHOTO
rajlbBaHUYECKOTO JIEMEHTA U HAIUIINUTE 3JIEKTPOHHBIE YPaBHEHHUS MPOLIECCOB, MPOUCXOIAIINX
Ha aHO/JIE ¥ Ha KaToJe.

45.  TlpaBua BOCCTAHOBIIEHHS KATHOHOB 1 aHHOHOB Ha YIEKTPOJAX MPH MEKTPOJIU3E PACTBOPOB
COJIel. DIEKTPOIIN3 pacTBopa Cyib(aTa HEKOTOPOTO METalljia MPOBOIUIH MPHU CHIIe Toka 6 A B
TeueHue 45 MUH, B pe3ylbTaTe 4Yero Ha Karoje BhIAeNWIOCh 5,49 r meramna. Beramcnure
HKBHUBAJICHTHYIO MacCy MeTasuia

46. KaxoBbl OCHOBHBIE YCIIOBUS CYIECTBOBAaHUS KOJUIOMJHBIX CHCTEM W KaK OHU
oOecreynBaroTCsa MpU MOJIyYEHHH KOJIJIOWIOB METOJI0OM XUMUYECKOH KoHaeHcarmu? Hamummre
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CTPYKTYpHYIO (HhOpMyny MUIEIUIBI 307, MojdydeHHoW mnpu B3aumozeiicteuu 500 mu 0,01 m
pactBopa HuTpara cepebpa u 250 mim 0,5 M pactBopa moauma kamus. Kakoil 3apsii UMErOT
KOJUIOUAHBIE YacTHLbl 3Toro 30is8? Kakoli M3 HWKENEpEeUUCIIEHHBIX 3JIEKTPOJIMTOB-
koarynsaTopoB - CaClz, NaNOz, K3POa, AICIz, - camblit a3 pekTUBHBII 1151 BBIIICTIPUBEACHHOTO
30J1 U Iouemy?

47. Kakue 3001 Ha3pIBalOT THOGWIBHBIMA U JMo(poOoHbpIMH? [IpuBenuTe mpuMeps
[IpuBenute mpuMepsl Takux cucteM Hanwmure CTPyKTypHYIO (OpMYyTy MHIEIUIBI 301,
MOJIy4EeHHOTO TpH B3auMoelcTBur B pactBope 30 T cynbdara amoMuHus ¢ 7 T THAPOKCHUIAOM
Hatpusi? Kakoil 3apsig MMEIOT 4YacTHIbl JaHHOTO 30Js7 Kakoil W3 HMXKenepeurCIICHHBIX
anekTpoiuToB-koarysatopoB - CaCl,, NaNOsz, K3POs, AICl3 - cambiii 3pdexkTuBHbIN s
BBIIIETIPUBEICHHOTO 30151 ¥ IouemMy?

48. Uto Takoe sBieHue Koarynsiuu? Kakumu croco0amMy MOXHO —BBI3BAThH
KOaryJsiliio KOJUIOMAHOTO pactBopa? Hamumwure cTpykTypHyro (opMyidy MHILEUIBI 301,
oOpazoBanHoro npu B3aumoneictsuu 50 mu 0,1 m cynsdpara xpoma (lllI) ¢ 200 ma 0,1 m
pacTBopa ruapokcuaa kanus. Kakoit 3aps UMEIOT KOJUTOUIHBIE YaCTHIIBI JaHHOTO 30117 Kakoit
U3 HIKEMEPEUHCICHHBIX 3JIEKTPOIUTOB-KoaryassTopoB - CaCly, NaNOs, KsPOs, AlCIs. - cambrit
3¢ GeKTUBHBIN IS BBILICTPUBEIEHHOTO 30J151 U ToYeMy?

49. Kakas ycTOHYMBOCTD HAa3bIBACTCS AarperaTuBHOW? XapaKTepeH I OSTOT BHJT
YCTOWYMBOCTU JJIsl KOJUIOMAHBIX cucteM? llpuBenuTe CTpyKTypHYIO (pOpMyTy MHUIEIIBI 30714,
MOJYYEeHHOTO B pacTtBope B3ammojeiictBueM 50 T cynbdara kamus u 40 r xopuma Oapws.
Onpenenute 3aps] KOJJIOMJIHBIX YacTULl W YKaXWTE, KaKOW U3 HIKENPUBEIEHHBIX
AIIEKTPOJIUTOB - CaCl,, LisPO4, KoCO3 - obGmamaer HambOJbIIEH KOAryIHPYIOIICH
CIOCOOHOCTBIO.

50.  Yrto Takoe sBieHue cenuMmeHTamu? OT Kakux (akTOpOB 3aBUCUT

ee ckopocts? Hamummre cTpykTypHyIO (GOpMyTy MHLIEUIBI 3078 , HOJYy4EeHHOTO
B3aumozeiicterueM 100 r xnopuaa amroMuHUSA U 25 T. TUAPOKCUAA Hatpus. Omnpeaenure 3apsij
KOJUTOMIHBIX YACTHIl U YKAKUTE, KaKOW W3 HIKCIPHUBEICHHBIX 37eKTpoauToB - CaCly, LisPOs,
K2CO3 - o6iamaet HanOoJIbIIel KoaryaupyoIel criocoOHOCThIO.

51. Kakwme cucrtembl Ha3bIBalOTCS AucriepcHbIMH? [0 KakuM TpU3HAKaAM TPOBOIST
KiaccupuKanuoo  aucnepcHeix cuctem? IlpuBesere mpuMepbl  AMCIEPCHBIX — CHCTEM,
UCIOJIb3YeMbIX B Bamieil Oynymed cnenuanbHOCTH. Hanumurte crpykrypHyto dopmyny
MHIICIIIBI 30151 HoauIa cepedpa, moiydyeHHoro npu noodasineHun k 20 ma 0,01 H. pactBopa Kl
100 M 0,005 1. pactBopa AgNO3. Onpenenurte 3apsia KOJJIOWIHBIX YAaCTHUIl U YKOKHUTE, KaKOH
u3 HwkenpuBeaeHHbIX anektponutoB - CaCly, LisPOs4, KoCO3 - obmamaer HamOoJbLICH
KOaryJlImpymoleni crnocoOHOCThIO.

52. Uro Takoe sBieHue TukcoTponuu? Ine oHo wucnonwp3dyerca? Hamumure
CTPYKTYpHYIO (QOpMyiTy MHUIEIUIBl 3018, MoJydeHHoro mpu B3aumozeicteuu 100 mi 0,1 M
pactBopa ruapokcuaa Hatpus ¢ 500 mn 0,2 M pactBopa xmopuna sxenesa (l11). Onpenenute
3apsil KOJUIOMIHBIX YaCTHIl U YKaXKHTE, KAaKOW M3 HIKENPUBEACHHBIX dyekTpoautoB - CaCly,
LisPOs, K2CO3 - obnamaet HanbobIiel KOaryaupyroieil crnocoOHOCThIO.

53. Jlaiite ompenesneHue SBICHHUSIM 3JeKTpoocMoca U 3ikTpodopesa. IlpuBenute
CTPYKTYpHYIO (OpPMYIly MHLEIIBI 3075, MOJYy4eHHON MpH B3aumojeicTBuu B pactBope 10 T
ruapokcuaa Hatpus U 50 r cynbdarta maraus. Omnpenenute 3apsa KOJJIOWIHBIX YaCTHUI[ U
YKaXUTe, KaKod M3 HWKenpHuBeAeHHBIX dnekTponuToB - CaCly, LisPOs4, KoCO3z - obmamaer
HauOOJIbIIeH KOaryaupyooueil crnocoOHOCTbIO.

54. Kakume pgucrepcHble CHUCTEMbl Ha3bIBalOT sMmyinbcusiMu? Kakue BemecTBa
UCTIOJIB3YIOTCS B KauecTBe aMyibraropos? [IpuBenure cTpyKTypHYI0 (GOpMYIy MULEIIIBI 30714,
nosrydeHHoro B3aumojeiicteuem 100 0,1 H pactBopa cynbdpuma nHatpus u 100 ma 0,1 H
pacTBopa HuTpara Kagmus. Omnpenenure 3apsj KOJJIOUTHBIX YaCTUI[ U YKKUTE, KaKOH H3
HIDKenpuBeneHHbIX dnekTpoautoB -  CaCly, LisPOs4, K2COz - obOnamaer nHamOoubiiei
KOaryJaupyrolei crnocoOHOCThIO.
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55.  IIpaBwmio lynsue — lM'apau. Hanummre cTpykTypHy!0 (GOpMYTy MUIIEIUIBI 30715,
nostyueHHoro npu cmemnBanuu 100 mon 0,1 M pactBopa ruapokcuaa Hatpus u 100 mn 0,3 M
pactBopa xiopuna xenesza (l11). Onpenenure 3apsi KOMIOUIHBIX YaCTHUI] M YKAKHUTE, KAaKOW U3
HUKETPUBEJICHHBIX JJICKTPOJIUTOB - CaCly, LisPO4, KoCO3 - obGnamaer HauOodbLIEH
KOAryJaupyroIeil criocoOHOCTBIO.

56. B uem 3akmouaercs Tpolecc NEeNTH3aluH, W KakuM o00pa3oM OH
ocymectBisiercs? IlpuBenure CTPYKTYpHYIO (OPMYILY MHIEIUIBI 3018, IOJyYEHHOTO IpHU
B3anMoieiicTBIH B pacTtBope 120 1 xmopuaa Hatpus u 17 T HuTpaTa cepedpa. Onpenenure 3apsn
KOJUIOMJIHBIX YaCTHUI] U YKAXKHUTE, KAKOW M3 HIDKEIPHUBEICHHBIX 31eKTposiuToB - CaCly, LizPOs,
K2COs3 - ob6mamaeT HanOOJIBIIEH KOATyTHPYIOMICH CITOCOOHOCTHIO.

57. Uro Takoe mopor koarymsuuu? IlpuBeauTte CTPYKTYpHYIO (HOpPMYTy MHIEIIIBI
30715, MoJiydeHHOW mpu B3aumozeictBuu 10 r ruapoxcuaa kanust v 10 © xyopuna MarHus.
Onpenenure 3aps] KOJJIOMJHBIX YacTUI M YKAKUTE, KaKOM U3 HIKENPUBEICHHBIX
AIIEKTPOJIUTOB - CaCl,, LisPOs4, KoCO3 - o6OnamaeT HauOOJbIIEH KOAryJIHPYIOIICH
CIIOCOOHOCTBIO.

58. Ommmmre CymHOCTh TENTHU3AUUH W YKaXKHTE (PAKTOPHI, BIMSIONIAE HA 3TOT
nporecc. Hamumure cTpykTypHyrO QOpMylly MUIEUIBI 30/, [OJy4eHHOW mpHu
B3aumoeiicteun 100 mur 0,01 m pactBopa HuTparta cepedbpa u 100 mi 0,1 M pacTBOopa noauaa
kanusi. Kakoil 3apsii UMEIOT KOJUIOMIHBIE YaCTHUIIbI ATOTO 3071517 Kakoil U3 HHKenepeunciIeHHbIX
anekTposuToB-koarynsatopoB - MgCl, NaNOs, KsPOs, CrCls, - cambrii 3dhGexTuBHBINA 15
BBIIIETIPUBECHHOTO 30J1s1 U Iouemy?

59. TloBepxHOcTHO-akTHBHBIE BemecTBa. OObsicauTe aerictue [1AB npu ymanenun
XKUPOBBIX 3arps3HeHuil. [IpuBeaure CTPyKTYpHYIO (HGOPMYIy MULEIUIBI 30151, TOJYYeHHOW MpuU
B3aumozeictBun 10 r ruapokcupga kamus v 10 r xymopuaa marnHug. Omnpenenurte 3apsif
KOJUTOMIHBIX YaCTHIl U YKAKUTE, KaKOW W3 HIDKEIPUBEACHHBIX d1eKTpouToB - CaCly, LisPOs,
K2CO3 - o6amaet HanOoJIbIIIeH KOATYIUPYIOMIECH CIIOCOOHOCTHIO.

60. KakoBa crpykTypa reneii? Uto Takoe kceporemu? ['me oHM HMCHOJIB3YIOTCS?
Hamumure ctpykTypHYyI0 GopMylly MULIEIUIIBI 307151, 00pa30BaHHOTO MIPH B3aUMOAeUCTBUHN S0 M1
0,1 m cympdata xpoma (I11) ¢ 200 mu 0,1 m pacTBOpa ruapokcuaa kanus. Kakoi 3apsia UMeroT
KOJUIOMJHBIE 4YacTHIbl JaHHOro 30is? Kakoil ©3 HMXKenepedHCIeHHBIX 3JEKTPOJIUTOB-
koaryastopoB - CaCly, NaNOs, K3POs, AlCl3, - camblii 3 heKTHBHBIN IS BBIIIECIPUBEICHHOTO
30J151 U ouemy?

61. OOmas xapakrepuctuka. Kiaccudukammss pactBopoB. CrocoObl BBIpaKESHUS
KOHLIEHTpaluuu pacTBopoB. CKOJIBKO MI BOJbl HeoOxonumo no6aButh k 500mi pacTBOpa
cepHoii kucnotsl p=1,84r/cm® (98%), 4TOOI ONYYUTH AKKYMYIATOPHYIO KUAKOCTH p=1,25r/cm?
¢ MaccoBoit noner 34%?

62. [IlepBwiif u BTOpOo 3akoHbl Paynsa. Ilpu kakoil Temmepatype OyneT 3amep3arb
pactBop cnupta ¢ MaccoBoi aonei C2HsOH 40%7?

63. Jns OoppOBI C HAaceKOMBIMH HCHOJB3YIOT TMOOENIKY CTBOJIOB JI€PEBHEB.
W3BecTKOBBIN pacTBOP IUIOXO CMauuMBaeT CTBOJ AepeBa. Kakue BemiecTBa MOXKHO JOOaBUTH K
3TOMY PacTBOPY, YTOOBI YBEIMYUTH CMAaUMBAEMOCTh IIOBEPXHOCTH JiepeBa?

64. IloBepXHOCTHBIE SIBJIEHUS, UX CYIIHOCTb. [loBepXHOCTHas sHeprus paszzaena das.
Koresu.

65. Apncopbuus Ha TpaHulEe paszjena TBEpAOe Telo — Ta3, CYHIHOCTb TEOpUHU
ajzicopOLMK U ypaBHEHHE N30TepMbl JIeHrMiopa.

66. ApncopOuus Ha rpaHHle pasjena XUAKOCTb — ra3, €€ 0COOCHHOCTHU ,ypaBHEHHE
['u66ca 1 BHIBO/IBI U3 HETO.

67. Kak uW3MEHUTCS TIOBEPXHOCTHOE HATsKEHHE BOABI NpU  JOOaBIICHUH:
MPONMIJIOBOTO CIMPTA, XJIOPHJIA HATPUS, MbLIa 7

68. HeuneanbHble pacTBOpbl. AKTHUBHOCTh. Bprumcnute wmaccy NaxCOs-10H20,
HeoOxoaumyto Juist npurotosnenus 31 0,051 pactBopa.
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69. Temmeparypa KumneHus pa30aBlIEHHBIX pacTBOpOB. DOymuockomus. B kakom
OTHOIIEHUM JIOJDKHBI HaxoauThcsi Macca Boabl W rumuepuHa C3Hs(OH)s, uroObl mpu ux
CMEIIMBAHUU HOJTYIUIICS aHTU(PU3 ¢ TeMIepaTypoii 3amep3anus -40°C?

70. Pa30aBneHHBIE PACTBOPBI  AJICKTPOJUTOB. M30TOHWUECKUU  KOAPPUITUCHT.
Berancnute maccy NaxCO3-10H20, Heobxoaumyto i npurotosierus 250mi 0,01 M pactBopa.

71. OcmoTuyeckoe naBieHUE pazbaBiieHHOTO pactBopa. [lpm kakoil Temmeparype
3aMmep3aet pactBop anTudpusa, cogepxammuii 1500t srunenrmukosst CoHa4(OH)2 u 2000r Boab1?

72. Kakoii o6vem pactBopa ruapokcuiaa Hatpus p=1,41r/cm® (38%) u BoaBI
moTpeOyeTCs IS MPUTOTOBJICHHS 4KT MOIOIIIETO pacTBOopa ¢ MaccoBoi goinein NaOH 5%.

73. Pazmenenue KuAKMX OWHApHBIX pacTtBopoB. Ileperonka. Pexrudukarms.
Temmeparypa 3amep3anus pa3z0aBieHHbIX pacTBOpoB. Kpmockomus. [Ipm kakoil Temmeparype
OyzeT 3amep3ath pacTBOp caxapa ¢ maccoBoit goseir C12H22011 50%.

74. 3akoH pacrpeneneHUs MeXAY JBYMsSI HECMEIIMBAIOIMIMMHUCS >KUJIKOCTSIMHU.
Okctpakmusa. Beramcnoure maccy CuSO4-5H20, nHeoOxomammyro mias mpuroToBieHHs 250Mi
0,0051 pacTtBopa.

75. 3axkon Payns guia pa30aBieHHBIX pacTBOpoB. BblumcnuTe Temmeparypy
3aMep3aHusi pacTBOpa aHTH(pH3a, IOJYYCHHOTO TIPU PACTBOPEHHH |KT ATHICHIJIAKOJS
C2H4(OH)2 B 2kr BOABI.

7.4 Meroanueckue  MaTepHaJibl, ONpeldeJSOIINe  MPOoUexypPhI
OLlCHUBAHUA 3HAHWI, YMEHHH, HABBIKOB XAPaKTePHU3YWINMX ITambl
¢dopmupoBaHus KOMIETEHIUA

KoHTponbHble TpeOOBaHUS U 3a/1aHHsI COOTBETCTBYIOT TPeOyeMOMY YPOBHIO
YCBOEHUS TUCIUIUIMHBI U OTPAXKAKOT €€ OCHOBHOE COJIEpHKAHUE.

KoHTponb oCBOEHMS TUCHUIUIMHBI U OIEHKA 3HAHUW OO0ydarommxcs Ha
9K3aMeHe Mpou3BoauTcs B cooTBercTBUM ¢ Ilnm KyOl'AY 2.5.1 «Tekymuii
KOHTPOJIb M YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTECTALIUU CTYACHTOB.

Kputepusimu  oumeHku  pedepara  SABISIOTCSI:  HOBU3HA  TEKCTA,
000CHOBaHHOCTh BBIOOpAa HMCTOYHUKOB JIUTEPATYpPbl, CTENEHb PACKPBITHS
CYIIIHOCTH BOIIPOCa, COOTIOIeHUS TpeOOBaHUK K 0(hOPMIICHHIO.

OreHKa «OTJAMYHO>» — BBIIOJTHEHBI BCe TPEOOBaHMS K HAMMCaHUIO pedepara:
o0o3HaueHa mpobiiemMa 1 000CHOBaHA €€ aKTyalbHOCTb; ClIeTIaH aHAIHN3 PA3THYHbIX
TOUYEK 3PEHUS HAa pacCMaTPUBAEMYIO MPOOIEMY U JIOTHYHO HU3JI0kKEHA COOCTBEHHAS
MO3UIKs; CPOPMYIUPOBAHBI BBIBOJIBI, T€Ma PACKPbITA TMOJHOCTHIO, BBIIEPKAH
00BEM; cO0IIOIEHBI TPeOOBaHUS K BHEIIHEMY O(OPMIICHUIO.

OrneHka «XOpomio» — OCHOBHBIE TpeOOBaHUA K pedepaTy BBITIOIHEHBI, HO
IpU 3TOM JIONYIIEHbl HEAOYETHl. B 4YacTHOCTH, HMMEITCS HETOYHOCTH B
M3JIOKEHUU MaTepuana; OTCYTCTBYET JIOTMYECKas IOCJIe/IOBATEIbHOCTh B
CYXKICHUSX; HE BRIIEPKAH 00BEM pedepara; UMEIOTCS YIyIIeHUS B 0(OPMIICHUH.

OleHKa «yIOBJIETBOPUTEIbHO» — UMEIOTCA CYLIECTBEHHBIE OTCTYIICHHS
oT TpeOoBaHui K pedepupoBaHHio. B YacTHOCTH.IO TeMma OCBEIICHA JIWIIb
YaCTUYHO; JOMYIIEHbl (DaKTUYEeCKue OIMOKU B COJEpXKaHUM pedepara;
OTCYTCTBYIOT BBIBO/IBI.

OueHka «HeyIOBJIETBOPUTEIBLHO» — Tema pedepara HE PacKphITa,
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OOHapy’>KMBAeTCsl CYIIECTBEHHOE HEMOHWMaHue NpolOjemMbl WM pedepar He
IPE/ICTABIIEH BOBCE.

KoHnTpoubHbIe padoThI
Kpurepun oLieHKH caMOCTOSATEIbHBIX U KOHTPOJIBHBIX PadoT.

OueHKy «OTJIMYHO» CTYJIEHT TIOJy4yaeT, €cld JaeT MpaBUIbHbIE
(OpMyIHPOBKH, TOYHBIE OMpPENENEHUs, MOHATHUS TEPMHUHOB, BBINOJHSAET paldOTy
0e3 omMOOK U HEIOYETOB.

OueHKy «X0pouIo» CTYJEHT MOIYy4YaeT, €Clu 3aJaHie BBIIIOJHEHO HETOIHO,
(ue menee 70 % OT MOJIHOT0), HO MPABWIBHO; MPU U3JI0KEHUU OBLTU JOMYIIEHBI |-
2 HeCyUIeCTBEHHbIE OIIMOKH, KOTOpPbIE OH UCHpPABISIET IMOCJIE 3aMeyaHUs
npenojaBatens; JAaeT NpaBWiIbHbIE (OPMYIUPOBKH, TOYHBIE OINPEICICHHUS,
HNOHSITHSI TEPMUHOB; MOXET 000CHOBATh CBOM OTBET.

OueHKY «yAOBJETBOPHUTEJbHO» CTYJIEHT IOJIy4aeT, €CId HENoJHO (He
meHee 50 % OT MOJHOTr0), HO MPaBUJIBLHO BBINOJHEHO 3aJ]aHUE; TIPU U3JI0KEHUH
nomymieHa 1 cymiecTBeHHas OMMOKa; 3HAET M MOHMMAET OCHOBHBIE MOJIOKEHUS
JAHHOM TEeMbl, HO JIOMYCKAeT HETOYHOCTH B (DOPMYITUPOBKU MOHSATUM; W3JIaraet
BBITMIOJTHEHUE 3aJIaHUs HEJIOCTATOYHO JIOTUYHO M MOCJEI0BATENbHO; 3aTPYyIHICTCS
IpU OTBETaX Ha BOIPOCHI MTPETOIaBATEIIS.

OneHKY «HeyIO0BJIETBOPHUTEJIBHO» CTYACHT IOJIY4aeT, €CJId HEIMOJHO
(menee 50 % OT MOJHOrO) BBINOJIHEHO 33JJaHUE; IPU U3JI0KEHUU ObUTU JOMYILEHBI
CYLIECTBEHHbIE OIIMOKM, WM paboTa CTyJEHTOM OblUla BBIIIOJHEHA He
CaMOCTOSITEJILHO — CTYZEHT HE MOYKET 00OCHOBAaTh CBOW OTBET WM OTBETUTh Ha
JIOTIOJIHUTENIbHBIE BOIPOCHL, a TaKXe B CIIy4ae HE IpPelOoCTaBJIEHUS pabOThl Ha
IPOBEPKY MpeNnoaaBaTelto.

TecTOBBIC 3aJaHUA

OlleHKa «OTJHMYHO» BBICTABISCTCS MPHU YCIOBHU IPABWIBHOTO OTBETA
CTy/IeHTa He MeHe, ueM Ha 85 % TeCTOBBIX 3aJIaHUil.

OlleHKa «XOpOII0» BBHICTABISACTCS MPU YCIOBUM IPABWIHBHOTO OTBETA
cTyneHTa He MeHee yeM Ha 70 % TeCTOBBIX 3a/IaHU.

OlieHKa «yJ0BJIE€TBOPUTEIbHO» BBICTABIISCTCS MPH YCIOBUM MPABUIBLHOTO
OTBETa CTyJeHTa He MeHee yeM Ha 51 %.

OleHka  «HeYyJAOBJIETBOPHMTEJBbHO»  BBICTABISACTCS  IPU  YCIOBHH
MPaBUJILHOIO OTBETA CTy/IeHTa MeHee ueM Ha 50 % TeCTOBBIX 3aJIaHUM.

Kpurepun oueHKH Ha IK3aMeHe
OueHKa «OTJMYHO» BBICTABISICTCS CTYJEHTY, KOTOPBIM oOnagaeT Bce-
CTOPOHHHMH, CHUCTEMATH3UPOBAHHBIMH W TJIYOOKMMHU 3HAaHUSAMH MaTepuasa
y4eOHOW TPOrpaMMbl, yMeeT CBOOOIHO BBITIONHSITH 3aJaHusl, MPETYCMOTPEHHBIC
y4eOHOW MPOrpaMMOM, YCBOWUJ OCHOBHYIO W O3HAKOMWJICS C JOTOJTHUTEIBHOU
IUTEpaTypor, PEKOMEHIOBaHHOW yueOHOU mporpammoi. Kak mpaBuiio, oneHka
«OTJIMYHO» BBICTABIISIETCSI CTYACHTY YCBOMBIIEMY B3aHMMOCBS3b OCHOBHBIX
MOJIO)KEHUM W TMOHSITUM JUCHUIUIMHBI B WX 3HAYEHUHU [JIs1 TIpuoOpeTraeMoi
CIELUUANIBHOCTH, MPOSBUBIIEMY TBOPYECKHE CIHOCOOHOCTH B MOHMMAaHUU, W3JIO-
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KEHUU U UCIOJIb30BaHUM Y4eOHOro maTepuasna, IPaBHUIBHO OOOCHOBBIBAIOLIEMY
IIPUHATBHIE PELICHUs, BIAACIOLIEMY PasHOCTOPOHHMMM HAaBBIKAMHU U IIpUEMaMU
BBINIOJIHEHUS MPAKTUYECKUX PadoT.

OueHka «XOpomo» BBICTABISETCS CTYACHTY, OOHApYKUBILIEMY IOJHOE
3HaHME MaTepuaja yueOHOM MpPOrpamMMbl, YCIEUIHO BBINOJIHSIOMIEMY MPEIyCMOT-
pEeHHBbIE Y4eOHOU MporpaMMol 3aJlaHus, YCBOMBIIEMY MaTepHal OCHOBHOH JuTe-
paTyphl, pEKOMEHI0BaHHOM yueOHoi nmporpamMmmoil. Kak mpaBuio, orneHka «xopo-
1I0» BBICTABIISICTCS CTYACHTY, I[OKAa3aBLIEMY CHUCTEMAaTU3UPOBAHHBIA XapakKTep
3HAHUM MO UCUHUILUIMHE, CIIOCOOHOMY K CAMOCTOSATEILHOMY MOMOJHEHUIO 3HAHUM
B XOJI¢ JaibHelel yueOHoi paboThl U MPOo(eCcCHOHANBHOMN A TeNbHOCTH, Mpa-
BUJIBHO IIPUMEHSAIOLIEMY TEOPETUYECKUE MTOJIOKEHUS IPU PELICHUU ITPAKTUYECKUX
BOMPOCOB U 3aJ1ay, BIaJCIONeMy HEOOXOIUMbIMU HaBbIKAMU U IPHUEMaMH BbITIOJ -
HEHUS TPAKTUYECKUX padoT.

OneHka «yI0BJICETBOPUTEJIBHO» BBICTABIISIETCS CTYIAEHTY, KOTOPBIA MOKa-
3aJl 3HaHKE OCHOBHOTO MaTepuasia yueOHOM mporpaMmbl B 00beMe, I0CTATOUYHOM U
HEOOXOJMMBIM [IJIsl JTajbHEHIIe yueObl M MpeAcTosield padoThl MO CIelnualb-
HOCTH, CIPABWICA C BBIMOJHEHUEM 3aJaHHi, MPEeayCMOTPEHHBIX y4eOHO# mpo-
rpaMMOM, 3HaKOM C OCHOBHOM JIMTEPAaTypod, pPEeKOMEHJIOBAHHON Y4eOHOW Mpo-
rpammoi. Kak mpaBuiio, olieHKa «yZOBJIECTBOPUTEIBLHO» BBICTABIIACTCS CTYACHTY,
JOIYCTUBILEMY MOTPEIIHOCTH B OTBETAX HAa DK3aMEHE WJIM BBIIIOJHEHUHU JK3aMe-
HaIlMOHHBIX 3aJ]aHuil, HO 00J1aJaroIeMy HEOOXOJUMBIMU 3HAHUSMU OJT PyKOBO/I -
CTBOM IIPENOJABATEINs Ul YCTPAHEHUS 3TUX MOTPEIIHOCTEN, HApYIIAKLIEMY I10-
CJIEIOBATEIBHOCTh B H3JI0)KEHWU Y4eOHOro Marepuaja M HUCHBITHIBAIOIIEMY 3a-
TPYAHEHUS MIPU BHIIIOJHEHUH MPAKTUUECKUX PaOOT.

OneHka «HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYACHTY, HE 3HAIOIIEMY
OCHOBHOM 4YacTu Marepuajia y4eOHOH MporpaMmbl, TOIYCKAIOUIEMy HPHUHLUIHN-
aJIbHbIE OLIMOKHU B BBIMOJIHEHUM NPEIyCMOTPEHHBIX Y4eOHOM mporpaMmoil 3ana-
HUM, HEYBEPEHHO C OOJBIIMMHU 3aTPYJHEHUSMHU BBINOIHSIONIEMY MPAKTHUYECKUE
paboTsl. Kak nmpaBuio, oleHKa «HEy10BIETBOPUTEIBHO)» BBICTABISIETCS CTYIEHTY,
KOTOPBI HE MOXKET MPOJOJIKUTh 00YyUEHHE WM MPUCTYNHUTh K JAESTEIBHOCTHU IO
CHELMATBLHOCTU 10 OKOHYAHUM YHHUBEpPCUTETa 0€3 JOMOJHUTEIbHBIX 3aHATHH IO
COOTBETCTBYIOIIEH TUCHUILIHHE.

8 IlepeyeHb OCHOBHOM M JIOMOJTHUTEILHON YUeOHOH JTUTEPATYPbI

OcHoBHas yyeOHas TUTEpPATYpa
1. AnexkcangpoBa D.A. AHaJIUTHYECKAs] XUMHUS : y4eO. M MPAKTHUKYyM IS

npuki. OakanmaBpuata. B 2 k. Ku. 1 : Xumuueckne meronpl anamuza / D. A.
AJIEKCAH/JIPOBA, H. I'. l'aiinykosa; Ky0. roc. arpap. yH-T . - 2-e u31., UCIIp. U
not. - M. : FOpaiir, 2014. - 551 c. - YMO. - ISBN 978-5-9916-4233-0

2. AnexcanmapoBa J.A. AHanuTHYecKas XUMUs. TeopeTHIecKue OCHOBBI U
71a00paTOPHBIN MPaKTUKYM : y4eb. mocodue. B 2 kH. Ku.1 : XuMuueckue MeToab
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anamuza / 0. A. AJIEKCAHJIPOBA, H. I'. T'alinykoBa. - M. : KomocC, 2011. - 549
c. - ISBN 978-5-9532-0741-6

3. T'ameera, O.C. ®uzuyeckas U KOUIOUHASE XUMHUS : yueOHOe mocodue /
O.C. I'ameeBa. — 4-e u3n., crep. — Caunkrt-IletepOypr : Jlanp, 2019. — 328 ¢. —
ISBN 978-5-8114-3715-3. — TekcT : 2JIEKTPOHHBIN // DNEKTPOHHO-OUOINOTEUHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/113898

4. KymbikoB, P.M. ®usnueckas v KOUIOWIHAS XUMUS : yueOHOe nocooue /
P.M. KymbikoB, A.b. UttneB. — Cankr-IletepOypr : Jlanp, 2019. — 236 c. —
ISBN 978-5-8114-3519-7. — TekcT : 2JIEKTPOHHBIN // DNEKTPOHHO-OUOINOTEYHAS
cuctema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/116357

JlonoJiHUTeIbHASL YueOHas JIuTepaTypa
1 Anexcanaposa, C.f. Ilpaktuueckue paboTbl 1O (QUINYECKOH WU
KOJIJIOWJTHOW XWMHUHU JJISi CTYJIEHTOB OMOJOTHYECKHX CIENUATBLHOCTEH BY30B :
yueOHo-Metoauueckoe mocobue / C.S. Anexcanaposa, JI.B. Ipipo. — Tomck :
TTY, 2016. — 80 c.— TekcT : 3JIEeKTPOHHBIN / DAEKTPOHHO-OMOIMOTEUHAS
cuctema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/74568
2. OcHOBBI aHaUTHYECKOW XUMUU. [IpakT. pykoBoaCTBO : yueb. mocodue /

10.A. bap6anar, I'.Jl. bpeikuna, A.B. I'apmam u 1p.; nox pen. FO.A. 3onorona. -
2-e u3a., ucnp. - M. : Beicm. mik., 2003. - 463 c. - ISBN 5-06-004679-6

3. 3arummusii B.H. ®usnyeckas u koyutonaHas xumus : yueOHuk / B. H.
Zamummaeiid. - Kpacuogap : ['VII "llewatnsiit npop Ky6anu", 2001. - 343 c.: wi.,
tabu. - ISBN 5-88295-032-5 :

4. Ponun, B.B. ®u3nueckast U KOJUIOUAHAS XUMUS [ DIEKTPOHHBIA pecypc]
: yuebHoe nocobue / B.B. Ponun, 3.B. T'opuakos, B.A. Opobern. - CraBponodsb:
AT'PYC CraBponoiibckoro roc. arpaptuoro yH-ta, 2013. - 156 c. - ISBN 978-5-
9596-0938-2. - Pexxum nmoctyna: http://znanium.com/catalog/product/515033

5. Xumwus. M30panHbie pazgensl oOmiedl ¢Gu3nueckod W KOJUIOUIHOU
xumun / AugpromkoBa O.B., Boctpukosa T., IlIBsipeBa A.B. - HoBocu6.:HI'TY,
2011. - 160c.:. ISBN  978-5-7782-1581-8 - Pexum  gocryma:
http://znanium.com/catalog/product/558715

O Ilepeuennb pecypcoB HH(POPMANUOHHO-TETEKOMMYHHUKAIIMOH-
Hoil ceTn «UHTEpHET»

1. [Tepeuens ObC

Ne HaumenoBaHnmue TemaTuka Ccpblika
1. | Znanium.com YuusepcaibHas | https://znanium.com/
2. | IPRbook YuusepcanpHas | http://www.iprbookshop.ru/
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3. | U3maTensCcTBO YuusepcanpHas | http://e.lanbook.com/
«Jla"b»

4. | O6pa3oBaTeIbHBIN YuusepcanpHas | https://edu.kubsau.ru/
nopran KyolI'AY

[Iepedyens IHTEpHET CaTOB:
1. eLIBRARY.RU - nayunas snekrpoHHast oubnuoreka [ DIeKTpoHHBIN pecypc]. — Pexum
nocrymna: http://elibrary.ru, ceo6oansIii. — 3ari. ¢ skpaHa.
2. «Poccuiickoe obpazoBanue» — denepanbHbIid mopTan [DIEKTPOHHBINA pecypc]: Pexxum
noctyma: http://www.edu.ru

10 MeToanueckne yKa3aHus JJs1 00y4alOIIMXCsl M0 OCBOEHUIO
JTACIHUILTHHBI

MeTtonuueckne yKa3aHWs OCHOBaHBI Ha JIOKAJbHBIX HOPMATHUBHBIX aKTaX
YHUBEPCHTETA U TOJIOKEHUSAX CUCTEMbl MEHE)KMeHTa kadectBa KyoI'AVY. 2.5.1
«Tekyumii  KOHTPOJb  yCIICBAEMOCTH M  INPOMEKYTOYHAs  aTTeCTalus
00yJaromuXCcs».

MeTtoanyeckne peKOMeHIAIMU M0 MOAr0TOBKEe K KOHTPOJIbHOI padore

IloaroTtoBka K KOHTpPOJIBHOH paboTe TpedyeT ONpEeNeNeHHOIO ajaropuTMa JAeHCTBUH.
IIpexne Bcero HEOOXOIMMO O3HAKOMUTBHCS C BOINPOCAMU, TEMaMM, KOTOpPHIE BBIHOCAT Ha
KOHTPOJIBHYIO padoTy.

Henb3st orpaHn4mMBaThCsl TOJBKO KOHCIIEKTAMH JIEKLHUH, CleqyeT IpopaboTaTh HY)KHbIE
yueOHbIe T0COOMSI, PEKOMEHIOBAHHYIO JIUTEPATYPY.

[locnenoBarenbHOCTh PabOTHl B MOJArOTOBKE K KOHTPOJBHBIM MEPONPUATHAM JIOJDKHA
ObITb Takas: BHUMATEIbHO IPOYUTATh M YSICHUTh CyTh TpeOOBaHMH KOHKPETHOIO BOIIpOca
IIPOrpaMMbl; O3HAKOMHUTBCS C KOHCIIEKTOM; BHHUMATEIbHO HpOpaboTaTh HEOOXOAUMBIA H
y4eOHBbIi MaTepuall 10 y4eOHbIM HOCOOUSAM U PEKOMEHIyeMOM JTUTepaTypshl.

Ecnu s oTnenbHON TeMbl MperoaBaTelb MPeUIOKUII IEPBOMCTOYHHUK, CHEIUAIbHYIO
HAy4YHYIO JIUTEpaTypy, KOTOPYIO CTYIEHT pa3padaTbiBasl B IEPUOJ HOATOTOBKU K CEMUHAPCKUM
WIM HMHBIM 3aHATHSAM, HEOOXOJMMO BEpPHYTbCS K 3alUCSIM 3THX MaTepHalioB (a B OTAEIbHBIX
Clly4yasiX ¥ 10 OPUIMHAJIOB), BOCCO3/IaTh B MAMSTH OCHOBHbIE HayYHbIE TIOJI0KEHUS.

B otnenbHOM TeTpaau Ha KaXkAbli BOIPOC CIENYET COCTaBUTh KPATKHUM IUIAH OTBETA B
JIOTMYECKOM MOCeI0BaTeNbHOCTH M ¢ (pUKcaueil HeoO0X0AMMOTO WIUTFOCTPATUBHOTO MaTepuaa
(TpUMepBI, PUCYHKH, CXEMbI PEAKIHii, AITOPUTM PELICHUS MPAKTUYECKHUX 33/1a4).

MeToauueckue PEKOMEHAAIUA 10 MMOATOTOBKE K TECTUPOBAHUIO

IIpu moaroToBke K TECTy HE CleAyeT MPOCTO 3aydynBaTh pas3zen ydyeOHUKa, He0OX0aUMO
MOHATH JIOTHKY H3JI0’KEHHOTO MaTepuasia. ITOMY HEMaJlo CIIOCOOCTBYET BEAEHUE MOJPOOHOTO
KOHCIIEKTa JIeKIUH, NpaBWiIbHOE O(OpMIIEHHE J1a0OpaTOpHBIX padoT, 3amuceil ypaBHEHUM
XUMUYECKUX PEaKIMH, alrOPUTMOB PELICHUs THUIIOBBIX 3aJjay, BHINOJIHEHUE WHIMBUIYAIbHBIX
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JOMAIIHUX 33aJaHUi. bBOJNBIIyI0 IOMOIIb OKa3bIBAIOT PA3HOOOpPA3HBIE OIyOIMKOBAaHHBIC
cOOpHHKH TeCTOB, VHTEpHET-TPEHAXKEPHI, MO3BOJISIONINE, BO-TIEPBBIX, 3aKPEIMHUTh 3HAHUS, BO-
BTOPBIX, HpHOGpCCTI/I COOTBCTCTBYIOIIUC IICUXOJIOTMYCCKHUEC HABBIKM CaMOPCTyJIsAIUU U
CaMOKOHTPOJIA. MNMmenno Takue HaBBIKM HE TOJBKO ITOBBIIIAIOT 3(1)(1)CKTI/IBHOCTB noAroTOBKH,
MO3BOJISIOT O0JIee YCIEIHO BeCTH ceOs BO BpeMsl TeCTa, HO M BOOOIIE CLIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB MBICITUTEILHOUN PabOTHI.

MeTtoanyeckue peKOMeHAAIMH M0 HAMUCAHUIO pedpepaTa

Bremonnenue pedepara sBiasiercs OAHOW W3 (OPM KOHTPOJIA B BBICHIEM Y4eOHOM
3aBE/ICHUU.

Crpykrypa pedepara:

TUTyIBHBIN JTUCT.

1. Ilocne TUTYNBbHOrO JKMCTa Ha OTHEJIBHON CTpaHHIE CJeAyeT oOrjaBieHue (IUlaH,
COJIep’KaHue), B KOTOPOM yKa3aHbl Ha3BaHMs BCEX pa3/ieioB (IIyHKTOB IUIaHa) pedepara
1 HOMepa CTpaHUI], yKa3bIBAIOUINE HAYaJI0 ATUX Pa3/IeoB B TEKCTEe pedepara.

2. Tlocne ornasnenus cnenyet BBeAeHne. O0ObeM BBEICHUS COCTABISCT 1,5-2 CTpaHUIIBI.

3. OcHOBHas 9acTh pedepata MOKET UMETh OJJHY WJIH HECKOJIBKO TJIaB, COCTOSIINX U3 2-3
naparpadoB (MOAMYHKTOB, pa3[eloOB) W TMPEANojaraeT OCMBICICHHOEC H JIOTHYHOE
W3JI0KEHNE TJIaBHBIX MOJOKEHUM U HJIEeH, COAEpPKAIUXCS B M3Y4EHHOU auTeparype. B
TEKCTE 00s3aTeNbHBI CCHIJIKM Ha TIEPBOUCTOYHHUKH. B TOM ciydae eciu HUTHPYeTCs WITH
WCTIONB3yeTCs Ybs-THO0 HEOpIUHApHAS MBICIh, HJEs, BBIBOJ, MPUBOIUTCS KaKOW-THOO
nudpoi Matepuan, TabnuILy - 00s13aTEIBHO CACNIalTe CChUIKY Ha TOTO aBTOpPa Y KOTO BBI
B3sUIM TAHHBIN MaTepual.

4. 3akioueHue COAEPKHUT TJIaBHBIE BBIBOJBI, U UTOTH U3 TEKCTa OCHOBHOI 4YacTH, B HEM
OTMEYAeTCsl, KaK BBIMIOJIHEHBI 33aJla4d W JIOCTUTHYTHI JIM L€, cHOPMYIHpPOBaHHBIE BO
BBEJICHUU.

[IpunoxxeHne MoKeT BKIIIOYaTh rpaduKu, TAOIHIIbI, pACUETHI.
6. bubmuorpadus (crimcok qUTEpaTyphl) 3€Ch YKa3bIBACTCS peabHO MCIOJIb30BaHHAS IS

HanucaHus pedepara TuTepaTtypa.

Dranbl paboThl HaJl pedepaTom.

PaGoty Han pedepaTomM MOKHO YCIOBHO MOJIPa3AEIUTh Ha TPH dTarna:

1. TloaroToBUTENbHBIN 3Tall, BKIOYAIOIINUNA H3y4YeHUE MTpeIMeTa UCCIIEI0BAHNUS;
N3noxxeHnue pe3ynbTaToB U3Y4EHUs B BUJIE CBA3HOTO TEKCTA;
3. YcTHOe coolienue 1mo Teme pedepara.

o

N

MeTtoanyeckue peKOMeHIANNH 110 MOATOTOBKE K IK3aMeHy

[ToaroToBka K k3aMeHy TpeOyeT ONpEe/eIeHHOro alropuTMa neicTBuii. [Ipexae Bcero
HEO0OXO0IMMO 03HAKOMHTHCSI C BOIIPOCAMH, KOTOPBIE BEIHOCAT Ha 9k3amMeH. Ha ocHOBe 3TOro Hamo
COCTaBUTH IUIAH MMOBTOPCHHS M CUCTEMATH3alMU yIeOHOT0 MaTepualia Ha Kax bl JIeHb, YTOOBI
OCTABUTH JICHb HJIK €r0 4acTh JUIsl IOBTOPHOTO 0000IIEeHNE MPOrPaMMHOTO MaTepHaa.

Henp3s orpaHnumBaThCs TOJIBKO KOHCIIEKTaMH JIEKLUi, cIeayeT mpopaboTaTh HYXKHBIE
y4yeOHbIe TOCOOUS, PEKOMEHIOBAHHYIO JIUTEPATYPY.

[TocnenoBatenbHOCT, PabOTHI B MOATOTOBKE K OJK3aMEHY JOJDKHA OBITh TaKas:
BHUMATENIFHO MPOYUTATh W YACHHUTH CYTh TPEOOBAaHMH KOHKPETHOTO BOTPOCA MPOTPAMMBEI;
03HAaKOMHUTBCS C KOHCIIEKTOM; BHUMATEIFHO NMPOPad0TaTh HEOOXOJUMBIA H y4eOHBIH MaTepua
10 y4eOHBIM MOCOOHSIM U PEKOMEHTyeMOH JTUTEPaTYPHI.

Ecnmu 1ns oTAenbHOM TeMbI TpenojaBaTelb IMPEUIOKWI  CHENUAIBHYI HAyYHYIO
JUTEPATypy, KOTOPYIO CTYJCHT pa3padaThiBai B MEPUO]T IOATOTOBKYA K CEMHHAPCKUM WJIH WHBIM
3aHSATHAM, HEOOXOMMO BEPHYTHCS K 3alUCSAM ITUX MAaTEepUANIOB (2 B OTICIBHBIX CIydasX H J0
OPHUTHHAJIOB).
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B oraenbHON TeTpaau Ha KaKIblil BOIIPOC CIENYET COCTAaBUTh KPAaTKHUM IIJIaH OTBETA B
JIOTUYECKOM MOCIEI0BATENFHOCTH | ¢ (pUKcarueil HeoOX0AMMOTO HIUTFOCTPATUBHOTO MaTepuana
(IpUMepBbl, PUCYHKH, CXEMBbI, YPAaBHEHHSI XUMUYECKHX PEAKIIUi).

Ecnu otaenbHBIE BOMPOCH! OCTAIOTCSA HESICHBIMHM, MX HEOOXOIMMO HamMcaTh Ha TOJSIX
KOHCIIEKTa, YTOOBI BBISICHUTH HAa KOHCYNbTAalMi. OCHOBHBIE TOJIOKEHHUSI TEMBI MOCIE TIIyOOKO
OCO3HAHHE HMX CYTH CleAyeT 3ay4dHuTb, IOBTOPSsS HECKOJIBKO pa3 WM paccKa3blBasi KOJUIETE.
Baxueiimyo wHQOpManuoo cieayer 0003HA4YaTh APYTUM IBETOM, 3TO IOMOTaeT JIydiie HX
3aIlIOMHUTb.

CrnenyeTr MOCTENEHHO MEPEXOAUTh OT MOBTOPEHMS MarepHaja OJHOM TeMbl K JIPYIrou.
Korza noBTopeH u cucteMaTU3UpoBaH Bech y4eOHbII MaTepuall, HE00X0AUMO IEPECMOTPETH €ro
eIlle pa3 y’Ke CO CBOUMHU 3aIHCAMHU.

VYao6Hee TOTOBUTBCA K D9K3aMEHY B YHTAIbHOM 3ajle OMONMOTEKH WIM B
CHelHaTn3UpOBaHHOM y4yeOHOM KabuHeTe. B TeueHue cyrok HeoOxoaumo pabotath 8-9 yacos,
nenast yepes Kaxkasle 1,5 yaca nepepriBa Ha 15 MuH.

CryneHTam HyXHO 3HaTh 001Me TpeOOBaHUS K OlleHKe 3HaHU . Hy)KHO BBISIBUTB:!

1) moHMMaHMEe U CTENEHb YCBOEHHS BOIPOCA, IOJIHOTY, H3MepsiemMas KOJMYECTBOM
MIPOrpaMMHBIX 3HaHUN 00 00BEKTE, KOTOPBII U3ydaloT;

2) ryOuHy, KOTOpas XapaKTepu3yeT COBOKYIMHOCTh CBSI3€H MEX]y 3HAHUSIMHU, KOTOPbIE
OCO3HAIOT CTYJCHTHI;

3) MeTOI0JI0TUYECKOE 00O0CHOBAHKE 3HAHUM;

4) o3HaKOMJICHHE C OCHOBHOW JUTEpaTypoil Mo MpeaMeTy, a TakKe C COBPEMEHHOMU
MIEPUOANYECKON JINTEPATYPOU MO MPEAMETY;

5) JOTUKY, CTPYKTYpy, CTHJIb OTBETa M YMEHHE CTYIeHTa 3allMIaTh Hay4HO-
TEOPETUUYECKHE  MOJOXKEHUs, KOTOpbIE  BBIIBUIAIOT, OCO3HAHHOCTb, OOOOILIEHHOCTH,
KOHKPETHOCTB;

8) MpoYHOCTH 3HAHMIA.

11 Iepeyenb MHMOPMALNMOHHBIX TEXHOJIOTHH, MCIOJb3yeMBbIX
NPH OCYIIECTBJICHUN 00Pa30BaTEJbHOIO MPoIecca Mo AMCHUILINHE,
BKJIIOYAs nepe4YeHb IPOIrPAMMHOI0 o0ecreyeHus U
HH(OPMALUOHHBIX CIIPABOYHBIX CHCTEM

NudopmarimonHple TEXHOJOTHU HCIOJIb3YEeMbIe TMPH  OCYIIECTBICHUU
oOpa3oBaTeIpHOTO Tpollecca MO  JUCHUIUIMHE  TO3BOJISIIOT:  OOECIEUHTH
B3aMMOJICHCTBUE MEXIYy y4aCTHUKaMHU 00pa3oBaTEIbHOTO MPOIlecca B TOM YHUCIE
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aWMOJIEUCTBUE TIOCPEICTBOM CETH
«aTepHer»; QuKCHpoOBaTH XOJ 00pa30BAaTENBHOTO TpOIEccCa Pe3yIbTaTOB
MMPOMEKYTOYHOM aTTeCTAllMd MO JUCLHMIUIMHE M  PE3YyJbTaTOB OCBOCHUSA
o0pa3oBaTeIbHOM MPOTpaMMBbI; OPTaHU30BaTh MPOIECC OOpa3oBaHUS TyTEM
BU3yalu3allMk  HW3ydaeMod  WHGOpPMAIMM  TOCPEJCTBOM  HMCIOJB30BaHUS
nmpe3eHTanuii  y4eOHbIX (HUIBMOB; KOHTPOJIMPOBATH pPE3yJabTaThl OOY4YCHHS Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS

[Tepeuens nmuuenszunonnoro 10

Ne HaumeHoBaHue KpaTkoe onucanue
Microsoft Windows OmnepanuoHHas cucTeMa
2 Microsoft Office (Bkmogaer | [TakeT 0(MCHBIX MPUIIOKEHUH
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| Word, Excel, PowerPoint) |

Ilepeuenp npodeccrnoHaNbHBIX 0a3 JaHHBIX U MH()OPMAIMOHHBIX CHPABOYHBIX
CUCTEM

Ne HaumenoBaHue TemaTuka
1 Hayunast anekrponHas 6ubanoTexa YHuBepcaibHas
eLibrary

Joctyn k cern UHTEpHET

Hoctyn k cetu MHTEepHET, AOCTYN B AJEKTPOHHYIO MHGOPMALMOHHO-00Pa30BaTENIbHYIO
Cpelly YHUBEpCUTETA.

12. MartepuajibHO-TeXHHYECKOe OOecrneyeHue 0O0ydeHHus
AUCHUILIAHE

HHaHI/IpyeMLIG nmomMemcHuss Jid  TOpPOBCACHUA BCCX BHIOB qu6H0ﬁ
ACATCIIBHOCTHU

w/n

HaumenoBanue yqeOHbIX
IPEAMETOB, KYpPCOB,

HanmeHnoBaHue momMemeHui s

1o

JUCLUIUTAH (MOTyJIei),
NPAaKTUKH, UHBIX BUIOB

yueOHOH NesITeNbHOCTH,

HPEeIyCMOTPEHHBIX Y4eOHBIM
IUIAHOM 00pa30BaTEeNbHOI

MPOBE/ICHHsSI BCEX BUIOB y4eOHOM

JEeATENBHOCTH, MIPEAYyCMOTPEHHOI
y4eOHBIM IIIAHOM, B TOM YHCIIE

MOMEILEHUS 111 CaMOCTOSTEIbHOMI

000pyIOBaHusI, y1eOHO-HATIISHBIX
MPOrpaMMBbI MOCOOUH U MCIONB3YeMOr0 IPOrPaMMHOTO
obecrieueHUs
1 2 3
AHanuThyecKkass XUMHS,

PaboTEI, ¢ yKa3aHHEM IIePEeYHs OCHOBHOTO

Anpec (MECTOMONOKEHIE) TOMEIICHHH
JUIS IPOBEZICHUSI BCEX BUIIOB y4eOHOM
JeATENbHOCTH, IPEAYCMOTPEHHOM
yueOHBIM ITAHOM (B Cliydae
peanu3anuy 00pa3oBaTeIbHOMN
MporpamMMBbl B CeTeBOi (hopme
JOTIOJIHUTENIBHO YKa3bIBACTCS
HauMEHOBaHHE OpraHHU3aINH, C
KOTOPOI1 3aKITI0UEH JOTOBOP)

(I)I/ISI/IFICCKaH H KOJITIOuJHast

TTomernenne Ne412 300, mocagouHbIX

4

XUMMUA

CTeMaTH3UPOBaHHas TabopaTopus o0meit

MecT — 144; mromans — 131,7 M%;
y4eOHas ayIuTOpHs ISl IIPOBEACHUS
yueOHBIX 3aHATHA.

CININT-CHUCTEMA — 2 IIT.;

Crenranm3upoBaHHas MeOemh(yaeOHas
JOCKa, yaeOHas MeOenb);
TEXHUYECKHE CpPe/ICTBA 00ydeHMs, HaOOPHI
JEMOHCTPALOHHOTO 000pyIOBaHUS U
yueOHO-HATIISTHBIX TIOCOOHH (HOYTOYK,
TIPOEKTOP, SKPaH);

nmporpammHoe obecriedenne: Windows,
Office.

"TTomemtenne Nel32 300, mocagodHbIX

mecT — 12; miormans — 64,6M?; YueOHast

XUMUH (Kadeapsl XUMHN) .

nabopaTopHoe 000pyJ0BaHNE

350044, KpacHomapckuii Kpaif, T.

Kpacnonap, yn. um. Kanununa, 13
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(Mukpockon — 1 mT.;
mkad mabopartopHblii — 1 mT.;
neHTpudyra — 3 mr.;);

crienaIn3upoBaHHast MeOeb(yueOHast
JIOCKa, ydeOHast MeOeb)."

"ITomemenne Nel33 300, mocagouHbIX
MecT — 12; momaas — 42,7m?; YueOHas
CHCIMATM3UPOBaHHAs TabopaTOpUs
3NEKTPOXUMHUYECKUX METOJIOB
uccnenoBHus (kadeapsl XUMum) .

nabopaTopHOe 000pPYyI0BaHUE
(KoHITyKTOMETp — 2 WIT.;
HOHOMEp — 2 IIT.;
BCTpsAXHUBaTeNb — | MT.;
CTEH]I JTa0OPATOPHBIA — 3 IIT.;
pH-METp — 3 IIT.;);

crienaIn3upoBanHas MeOenb(yueOHast
JIocKa, yueOHas MeOerb)."

ITomerenne Ne229 300, nocago4uHbBIX
MecT — 25; miomans — 41,1 M?;
HOMEILEHUE AJIsI CAMOCTOSATENBHOM PaboThI
00yJaromuxcs.
TEXHUYIECKUE CPEACTBA 00yUECHUs
(mpoextop — 1 mmr.;
aKycTH4eckas cucremMa — 1 ImiT.);
noctyn K cetu «HTepHEeT;
JOCTYH B BJIEKTPOHHYIO HH(POPMaLIOHHO-
00pa30BaTENbHYIO CPEy YHUBEPCHUTETA;
Crenranm3upoBaHHas MeOemh(yaeOHas
MeOeb).

Iporpammuoe obecriedenne: Windows,
Office, cienmanusnuposanHoe
JIMIIEH3MOHHOE 1 CBOOOIHO
pacmpocTpaHseMoe MporpaMMHOe
obecrnieueHue, MPeTyCMOTPEHHOE B
paboueii mporpamme
TTomemenue Ne411 300, miomans — 28,8
M?; IOMELIEHHUE [ XPAHEHHUS 1
MPOPUITAKTHIECKOTO 00CITYy)KHUBaHUS
yaeOHOro 000pyIOBaHUS.
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