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1. Heuab, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHUS 10 TUCIUILINHE

JlaTh OCHOBHBIE TEOPETUUYECKHE TMPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHO-
CTSAX (U3MUECKONW W KOJUIOUTHON XMMHH, TIOBEPXHOCTHBIX SIBJICHUSX M JHUCIIEPCHBIX
CHCTEMAXx, NTOKA3aB UX POJIb B MPUPOJIC U B PA3TUUYHBIX OTPACIISIX HAPOJIHOTO XO3SM-
CTBa, B TOM 4YHCJI€ B MPOU3BOJACTBE MOJUTPAPUUECKOr0 U YMAKOBOYHOTO MPOU3-
BOJICTBA. J]aTh BO3MOXXHOCTh CHEHUAIMCTAM I'PAMOTHO YNPABIATH ITUMH IIPOIECCA-
MH.

OO6beuHUTh PyHAaAMEHTATbHBIC 3HAHUS OCHOBHBIX 3aKOHOB U METOJIOB ITPOBE-
JIEHUsl MCCIIEIOBAaHUH C Mocienytomei oopaboTKoN 1 aHAIM30M pe3yJIbTaTOB HUCClie-
JTIOBaHUMU.

CdopmupoBaTh HaBBIKM CAMOCTOATEIBLHOTO MPOBE/ICHUS TEOPETUUECKHUX U DKC-
NEPUMEHTAIIBHBIX UCCIIEIOBAHMIA.

3ajaun TUCHUIUINHBI:

Hayunth moHMMaTh TEOpETUYECKUE TMOIOKEHUS (PU3NYECKOW U KOJIJIOMIHOMN
XVMMUU [TOBEPXHOCTHBIX SIBIICHUN U IUCIIEPCHBIX CUCTEM, UX POJIb B PA3JINYHBIX SIBJIE-
HUSX KUBOU U HEKUBOU MPUPOJIBI U UETIOBEUECKOU NESITENHbHOCTH. 3aJI0KUTh OCHOBBI
(GU3BUKO- U -XUMHUYECKUX 3HAHWHA TSI TIOHUMAHUS TEOPETUYECKUX M MPAKTHUCCKUX
OCHOB CHENHUAIBHBIX JUCHUTINH.

HayuuTh rpamMoTHO ympaBisiTh HpoliecCaMU OYHMCTKH Ta30BBIX BBIOPOCOB U
CTOYHBIX BOJ U ONITUMHU3AIMHA COOTBETCTBYIOIINX TEXHOJIOTUYECKUX MPOLIECCOB.

PackpbITh IPUHIUIIBI TEOPETUYECKUX U IKCIIEPUMEHTAIIBHBIX METOJIOB JJIS Pe-
IICHUS MPAKTUYECKUX 3a7a4 MPOo(HeCCHOHATBHON HAITPaBIEHHOCTH.

KomnereHuun 1 H”HAMKATOPBI, GOopMHUpYyEeMbIe Y 00yUarOIMUXCS:

Koz v HanMeHOBaHKHE KOMIIETEHIIUU Kol 1 HauMeHOBaHHE MHANKATOPA
OIIK-1 Cnocoben pemaTh 3a1a4u OIIK-1.3 JleMOHCTpUpYET 3HAHUE
npoecCHOHATEHOM AESITEIIBHOCTH, OCHOBHBIX 3aKOHOB XUMHUU U TOHUMAaHHE
MIPUMEHSISI METObI MOJICTTUPOBAHUSI, XUMUYECKUX MPOLIECCOB

MaTEMaTUYECKOTO aHan3a,
€CTECTBEHHOHAYYHBIC
00IIIEeMHKCHEPHBIC 3HAHUS

2. MecTo aucuuIuiaibl B cTpykrype OIT

[IpenmecTByromMMe TUCIUIUIMHBI: XUMHUSI,aHATUTHICCKAs XUMHUs, PU3KKa, BBE-
JICHUE B UHXEHEPHYIO AEATEIbHOCTb.

[Tocnenyroniye TUCIUMILIMABI (MOayJn), pakTuku, HUP, np.MeTonbl uccneno-

BaHUA ¥ UCIIBITAHUSA MATCPUATIOB, XUMHUYCCKOC CTPOCHUC MATCPUAJIOB U UX CBOﬁCTBa,
HC[!&B[!yIHaIO!!!I/Iﬁ KOHTPOJIb U INArHOCTUKA MATCPUAJIIOB U HSQGHHﬁ, IIPOU3BOJICTBCH-
Had IIPAKTUKA ( NpCAANITIIIOMHAA ).

3.CTpyKTypa U coaepkaHue TUCHUIINHBI

3.1.CTpyKTypa M CHMILIMHBI




Jlnst ouHol popMbl 00yUeHHUS

Bun yue6HO# paboThI Beero | Bcero |[Cemectp
3E 4acoB 3
OBIAA TPYAOEMKOCTD JUCLHUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA - 40 40
AYJIUTOPHASI PABOTA 0,9 32 32
Jlekuuu 0,45 16 16
[IpakTHyeckue (CEeMHUHAPCKUE) 3aHSATUS 0 0 0
JlaGopatopHbie pabOThI 0,45 16 16
CAMOCTOSATEJIBHAA PABOTA OBYUAIOUIET'OCA 2,1 76 76
[IpopaboTka yueOHOTO MaTepHuaia 2.1 76 76
KypcoBoii npoekT 0 0 0
Kypcosas pabora 0 0 0
IToaroroBka K NpOMEKYTOYHOM aTTECTAllUN 0 0 0
[IpomexyTOUHasI ATTECTALIUS: 3

3.2.Conep:xaHue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE MO pPa3jejiaM U BUIaAM
3aHATHH

Pasneinsl Pacnpenenenue tpynoem- @opmbl u | MHAEKCH MHAMKA-
JUCLUIUIMHBEL | § KOCTH BUJL TOpOB (hopMupy-
§ 110 BUAaM y4eOHOM paboThl | KOHTPOJIA €MbIX KOMIIETEH-
o o : S Ui
= | £ 5] £
m ™ . . .
28| B 3
Pazpen 1 37 8 4 0 25 TK1 OIIK-1.33,V¥
Pasznen 2 33 4 4 0 25
Pazien 3 38 1 2 0 26 TK2 OIlK-133,V,B
3auer 0 0 oM OIIK-1.33,V,B
HUTOI'O 108 16 16 0 76

3.3. Conep:kanue TUCHUIIAHBI

Paznen 1. TepmoauHaMuKa M KHHETHKA:

Tema 1. OCHOBBI XMMUYECKOW TEPMOJINHAMUKH.

IlepBoe Hauasio TepMOAMHAMUKU. TE€pMOJMHAMUYECKUE CUCTEMBI U TEPMOJIU-
HaAMUYecKue mapamerpsl. TerioBoil 3ddekt, 3akoH ['ecca. YpaBuenue Kupxroda.
BTopoe Hauano TepMoguHaMUKUA. DHTPOIHS KaK KPUTEPUN HAIIPABICHUS CAMOITPOU3-
BOJIBHBIX IPOILIECCOB B M30JMPOBAHHBIX CUCTEMaX. TepMOJUHAMHYECKHE MOTEHIINA-
JIbl KaK KPUTEPHUI HAMpaBJICHUS U Mpeesia MPOTSKEHUS MPOLECCOB B 3aKPBITHIX CH-
cTeMax.

Tema 2. XuMHUECKOE PaBHOBECHE.

Cucrtema nepeMeHHOro coctaBa. TepMoaMHAMUYECKHE YCIOBUSI paBHOBECHUS B
cucTeMax mepeMeHHOro coctaBa. CrocoObl BBIPAKEHHUS TEPMOIUHAMHYECKUX
KOHCTAHT JIJI1 TOMOT€HHBIX U T€TEPOreHHBIX peakiuii. Beiuncienune cocraBa paBHO-
BECHOW CMECH, BbIX0O/1a MPOAYKTA, CTENEHU MPEBPALLIECHUS, CTENIEHN TUCCOLUAINY.



Tema 3. XuMnueckass KHHETHKA.

Ornpenenenue MOHIATUS CKOPOCTH XMUMHUYECKOW PEAaKUUU B CBSI3M C KUHETHUYE-
CKOHM KiTaccupuKanuen XuMHuIecKux mporeccoB. CTaauu MPOTEKaHUs CIOXHBIX pe-
aKIIUH.

Paspnes 2. PacTBOpBI M 3JIEKTPOXUMHYECKHE MIPOLECChI:

Tema 4. @a3oBpie paBHOBECHA. MHOIOKOMITOHEHTHBIE CUCTEMBI. | €TepOreHHbIE
paBHOBecusi. Da30Bble pPaBHOBECHS. Y CJIIOBUA TEPMOJWHAMUYECKOTO PABHOBECHS B
MHOTO0()a3HBIX MHOTOKOMITOHEHTHBIX cucteMax. [IpaBuno a3 'n66ca. AzeoTponHbie
cMecu. Pacuer ¢ ucnosib30BaHMEeM IpaBuia peryara. TUMbl JuarpaMM B 3aBUCUMOCTH
OT XapaKTepa B3auMOJECHUCTBHUS B TBEPJIOM M KHUJIKOM COCTOSIHUM. [IpocTeiiine TUmb
JarpamMM COCTOSTHUS.

Tema 5. PacTBOPBI 3JIEKTPOIUTOB.

PaBHOBecHs U ABJIEHUSI IEPEHOCA B PACTBOPAX AJIEKTPOJIUTOB. DIEKTPUUYECKAS
IPOBOJIUMOCTH PacTBOPOB. Uncia nepeHoca, CrocoObl UX OnpeiesieHus. 3aBUCUMOCTb
CTENIEHU JMCCOILMAINH CIA0OBIX AJIEKTPOIUTOB OT KOHIIEHTPAIIUH, 3aKOH pPa3BeICHUS
OctBanbaa. CTaHAApPTHOE COCTOSIHME B PacTBOpax 3JIEKTPOJUTOB. OCHOBHBIE MOJIO-
KEHUS TEOPUU CHIBHBIX JJIeKTpoiuToB Jlebas- Xriokkens. MoHHBIE paBHOBECHS:
MOHHOE Mpou3BeneHne Bojbl, pH, ocobenHocTn pH B HEBOAHBIX cpemax, THAPOIIN3,
COJIbBOJIM3, PACTBOPUMOCTh MAJIOPACTBOPUMBIX cosiel. IOHHBIE paBHOBECHSI pacILia-
BOB 3JIEKTpOAUTOB. TBepabie anekTponuThl. JlaboparopHas pabota: OmnpeneneHue
OJIC m 2JIeKTPOIHBIX NOTEHIMANIOB. Pacuér nmpousBeaeHus paCTBOPUMOCTH COJNEN U
TUJIPOKCUIOB

Paspnen 3. IlonnyyeHue ¥ CBOMCTBA JUCHEPCHBIX CUCTEM:

Tema 6. [TonydyeHune quCHepCHBIX cCUCTEM. XUMHUYECKUE METOIbI. Jlucnepramu-
OHHbIE METOJbI. MOJIEKYISIPHO-KUHETUUECKUE CBOMCTBA KOJUIOUJIHBIX cHUCTEM. bpo-
yHOBcKoe aBmxkenue. uddysus. Ocmorrueckoe naBieHuUE.

Tema 7. OnTHyecKkue CBONCTBA KOJUIOUIHBIX CUCTEM.

Paccestnue cBera. Ilornonienue cBeta U okpacka 3ojieil. ONTHYeCKUe METOIbI
VICCIIEIOBAHUS KOJUIOMIHBIX PACTBOPOB.

Tema 8. [ToBepxHOCTHBIE siBI€HUs. [[0BEpXHOCTHOE HATS)KEHUE U METOIBI W3-
MEpEeHHS TTOBEPXHOCTHOTO HATSOKEHUs. YpaBHeHHe ancopOuuu ['mbbca mst pacTBo-
poB, ero ananu3. lloBepxHocTtHO-akTuBHBIE BemectBa (I[IAB), ux knaccuduka-
uus.CMauMBaHUE TBEPABIX MTOBEPXHOCTEN XUAKOCTAMH. KpaeBoil yron cMaunBaHus.
AncopOuus Ha TpaHUlie pa3jiesa TBEPA0e TeNo-Tas3.

Tema 9. DIEKTPOKUHETUYECKHE CBONCTBA KOJIJIOUIOB.

[Tyt obpazoBanus JIIC. Ctpoenue munemibl. MeTosbl onpeneiaeHus a3era-
norennuana. Jlericreue anexktponautoB Ha JIDC. Koarymsmus u daokynsuus Auc-
nepcHbIx cucteM. Teopus koaryisiuu J1JIDO.

3.4. TeMaTH4YeCKUI IVIAH NPAKTHYECKHUX 3aAHATHI
JlanHblii BU pabOThI HE MPEYCMOTPEH YUEOHBIM IJIAHOM

3.5. TemaTuyeckunii IiaH JadOpPaTOPHBIX PadoT
1. Onpenenenue yaenbHOM TEMIOEMKOCTH pacTBOPOB.
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2. OnpeneneHue yaeabHONW TEIIOTHI UCIIAPEHUS KUJIKOCTEH.
3. OnpeneneHre NOBEPXHOCTHOTO HATSAKEHUS pACTBOPOB.
4. OnpeneneHue aacopOIMK YKCYCHON KUCTOTHI yTIIEM.

3.6. KypcoBoii npoekT /kKypcoBasi padora

JlanHbI# BUJT pabOTHI HE MPETyCMOTPEH YUCOHBIM IIJIAHOM.

4.0ueHUBaHNE Pe3yaIbTATOB 00y4eHHUSA

OneHnBaHNe pe3ylbTaTOB OOyYEHHUS MO IUCIUIUIMHE OCYIIECTBISETCS B
pamMKax TEKyIIero KOHTPOJS W MPOMEXYTOYHON aTTecTall, MPOBOAMMBIX IIO
oamnsHO-perTuHroBoi cucreme (bPC).

[Ikana oleHKH pe3yabTaTOB OOYUYCHHUS 110 TUCIUTIIHHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIMKATOpa KOMIICTCHITUH
Bricokuii | Cpeanuit Hunxe Huskui
K 3amnaHu- CPEAHEro
Kon HHHHI?;ITO POBaHHBIC ot 85 10 ot 70 mo 84 |ot 55 mo 69 |oT 0 mo 54
pa 100
KOMIIE- OMITETEHIIH pe3yabTaThI TP T —
TEHIIUH H 00yJeHust 1o a
THUCIUTUIMHE YAOBIIET- HEY/I0B-
OTJINYHO XOpOIIO |BOPHUTENBH | JICTBOPH-
0 TEIIHbHO
3a4TEHO HE 3a4TEHO
3HATH:
(OUBUKO-XUMHYECKHE | YPOBEHB YPOBEHB MMHH- YPOBEHB
METObI 3HAHUH B 3HAHUH B MaJIbHO 3HAHUH
HUCCIIEIOBAHUS o0BeMe, o0BeMe, JOTYCTH- | HW)KE MH-
BCIIECTB U COOTBET- COOTBET- MBI ypO- | HUMaJb-
MPOTEKAIOIITUX CTBYIO- CTBYIO- BEHb 3HA- | HBIX Tpe-
MPOLIECCOB, [IeM MPO- | [IeM Mpo- | HUH, UMe- | OOBaHHUIA,
3aKOHOMEPHOCTH rpamMmme rpaMme, €T MECTO HMEIOT
XUMHYECKOH IIOJITOTOB- | UMECT ME- | MHOI'O HE- | MECTO
TEPMOJIMHAMUKHU U KH, 0e3 CTO rpyOBIX
XUMUYCCKOU OIIMOOK HECKOJIbKO | OIINOOK
KUHETHKH, OCHOBBI HErpyOBIX
O@K-1 | OMK-1.13 | ®"CKTPOXUMUH 1 omn0OoK
TEOPHUH PaCTBOPOB,
3aKOHOMEPHOCTHU
ANEKTPOXUMUYECKHUX
CUCTEM, YUYEHHE O
(hazoBbIX
pPaBHOBECHUSIX,
CYIIHOCTh
KOJUIOMTHO-
XUMHYECKHUX SIBICHUN
1 BX B3aUMOCBS3b C
mporeccaMmu
MPOU3BOCTBA
MeYaTHBIX HopMm,




revyaTaHusi, OTIEIKH
MeYaTHON NPOJYKIIMH
YMETb:
WCTIOJIb30BaTh 3HAHUS | MPOJIe- npozje- npoje- pu pe-
byHIaMEHTaIBHBIX MOHCTPHU- | MOHCTPU- | MOHCTPHU- | IIEHUH
3aKOHOMEPHOCTEM pOBaHbI POBaHbI POBaHbI CTaHJIapT-
(U3HYECKON XUMUU B | BCE OCHOB- | BCE OCHOB- | OCHOBHBIC | HBIX 3a-
MPaKTUYECKOU HbIC YME- | HbI€ YM€- | YMEHHUA, J1aq He
JIeSITCIIBHOCTH, HUS, pe- HUs, pe- pelIeHBI npo/ie-
XapaKTepHU30BaTh IIIEHBI BCE | IIIEHBI BCE€ | TUIOBBIE MOHCTpPH-
JIUCTIEPCHBIE OCHOBHEIC | OCHOBHBIC | 3aJja4H C pOBaHbI
CHCTEMBI, HX 3aJ1a4M ¢ 3aJIa4M C HErpyOBI- | OCHOBHBIC
arperaTuBHYIO U OTIENbHBI- | HETPYObI- | MU OLIUO- | YMCHHS,
CEIMMEHTAlMOHHYIO | MM HECY- MH OIIMO- | KaMH, BbI- | HMEIOT
YCTOMYUBOCTb, IIECTBCH- | KaMH, BbI- | IIOJIHEHEI | MECTO
SIBJICHHS aICOPOIIMM, | HBIMU He- | MOJHEHBI | BCE 3a7a- | TpyObIe
CMa4yuBaHU4, JIoYeTaMH, | BCE 3aJa- | HUS, HO HE | OIIHOOK
anresuy, BBITIOJIHE- | HUA B IIOJI- | B IOJTHOM
ANIEKTPOKUHETUYECKUA | HBI BCE HOM o0BeEME
€ M OIITHYECKUE 3aJaHusA B | o0BeEME,
CBOMCTBA MOJHOM HO HEKO-
KOJUIOMJHEIX CUCTEM | 00BbeME TOPBIE C
Heaoue-
TaMH
BIIQJICTh:
HaBBIKAMH npozje- npozje- AMeeTCs pu pe-
HCIIOJIL30BaHUS MOHCTPHU- | MOHCTPHU- | MUHH- HIEHUH
XAMHYECKON pOBaHbI pOBaHbI MaJIbHBIM | CTaHAApT-
TEPMUHOJIOTHH, HaBBIKU 0a30BbIe Ha0oOp Ha- | HBIX 3a-
TOTOBHOCTBIO MpH penie- | HaBbIKU BBIKOB JIIS | a4 HE
MIPUBJICKATH HHUU He- IIPH pellie- | peuieHust | mpoje-
COOTBETCTBYIOLIUI CTaHJIapT- | HUM CTaH- | CTaHAApPT- | MOHCTPH-
¢busuKo- HBIX 33/1a4 | JapTHBIX HBIX 33/1a4 | POBaHBI
MaTeMaTHYEeCKUI 0e3 omm- | 3ama4 c C HEKOTO- | 0a30BEIE
armapar OOK M HE- | HEKOTOPBI- | PHIMU HE- | HABBIKH,
JIOYETOB MH HEJO- | JoYeTaMH | UMEIOT
yeTaMu MECTO
rpyObIe
OIIINOKHU
OueHoyHble  MaTepUayibl JUIi  TPOBEICHUS  TEKYIIEro KOHTPOJIS |

IPOMEKYTOUHOM aTTecTanuu mpuBefeHsl B [lpunoxenun k pabodueil mporpamme

JTACIUATUINHEL.

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX JIsI OLICHUBAHUS
pe3yabTaTOB 00YUYEHHUS 110 AUCIUIUIMHE, XpAHUTCS Ha Kadeapepa3padoTUHKa.

5. YueOHO-MeTOAM4YeCKOe U MHPOPMALIMOHHOE o0ecrieYeHue JUCHUILITUHBI

5.1. YueOHO-MeTOAMYECKOE 0OecrieueHne

5.1.1. OcHoBHas nuTepaTypa

1. KymbikoB, P. M. ®uzuyeckas v KomiougHas XuMus : yueOHoe rmocodue Jiist
By30B / P. M. KymbikoB, A. b. Uttues. — 3-e uzn., crep. — Cankr-IletepOypr : Jlans,




2022. — 236 ¢. — ISBN 978-5-507-44162-4. — Tekcrt : amekTpoHHbIH // JlaHp :
NIeKTpOHHO-OubMoTeunas cucrema. — URL: https://e.lanbook.com/book/215750.

2. Knonos, M. 1. ®usndeckas ¥ KOJUIOWIHAS XUMHS : y9eOHOE IMOcoOne I
By30B / M. U. KnonoB. — Cankr-IletepOypr : Jlanp, 2021. — 72 c. — ISBN 978-5-
8114-7294-9. — TekcT : anekTpoHHbIi / JIaHb : 3NEKTPOHHO-OMOIMOTEYHAS] CHUCTE-
ma. — URL: https://e.lanbook.com/book/169787

3. Sxynos, T. P. ®usnueckas v KoJuIouaHas XUMUs : yueOHUK 11t By30B / T. P.
Axynos, ®@. ®. 3unnaros, I'. H. 3aiinamea. — Caunkrt-IletepOypr : Jlanb, 2021. —
144 c. — ISBN 978-5-8114-7423-3. — TekcT : 21eKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/176871

5.1.2. JlononHUTENbHAS TUTEPATYpA

1. 'ameera, O. C. ®usnueckas U KOJUIOWAHAS XUMUSA : yueOHoe mocooue / O.
C. l'ameeBa. — 5-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 328 c. — ISBN
978-5-8114-4869-2. — Tekct : aneKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OUOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/126711.

2. ®usnueckas u koutouaHas xumus. [Ipaktukym : yaebnoe mocoodue / I1. M.
Kpyraskos, A. B. Hymraesa, H. I'. Bunkosa, H. B. Komesa. — Canxr-IletepOypr :
Jlanb, 2022. — 208 c. — ISBN 978-5-8114-1376-8. — TeKCT : 3JEKTPOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/211136.

3. ®usnueckas xumus : yuedHoe nocodue / B. B. Ceupunos, A. B. CBupuos.
- 2-e wm3n.,, crep. - Cankr-IlerepOypr : Jlawb, 2022. - 597 c¢. - URL:
https://e.lanbook.com/book/187778

4. dusnueckas xumus : yaeoHoe nocooue / b. H. Adanacwes, 1O. I1. Axynoga.
- Cankrt-IlerepOypr: Jlans, 2022. - 464 c. - URL: https://e.lanbook.com/book/211037

5.2. UudopmanuonHoe obecnieuyeHmne
5.2.1.971eKTpOHHBIC U HHTEPHET-PECYPCHI

Neri/[HanmeHoBaHHE3IEKTPOHHBIXUMHTEPHET-PECYPCOB Ccpuika
1|
1 |DnexTpoHHO-OMOIMOTEYHAsicCHcTeMa«J[aHby https://e.lanbook.com/
2 | DHumKIONEANH,CIOBAPH,CTIPABOYHHUKH http://www.rubricon.com
3 [ITopran"OtkpsiTOcoOpazoBanue" http://npoed.ru
4 | EnuHOCOKHOAOCTYIIAK 00pa3oBaTeIbHBIMpECYpCaM http://window.edu.ru

5.2.2.Ilpodeccuonanbupie  0a3pl  AaHHBIX /MHPOPMALIMOHHO-CIPABOYHBIE
CUCTEMBI

Neni/n|HanmeHOBaHHEINTEKTPOHHBIXHMHTEPHET-PECYPCOB Cchuika
1 Nano nano.nature.com
2 [Tnardopma SpringerLink www.link.springer.com
3 SpringerMaterials www.materials.springer.com
4 KubepJlennnka B https://cyberleninka.ru/
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5.2.3.JIuieH3M0HHOE U CBOOOJHO  paclIpOCTPaHIEMOE  MPOrPaMMHOE
o0ecreyeHre JUCIUILINHBI
PexBuzutsl
Ne |HaumeHoBaHuE MporpaMMHOIO
Onucanue MOATBCPIKAAOITNX
n/m o0ecrnieueHus
JIOKYMEHTOB

KoMIIeke KOMITbIOTEPHBIX
1  |MMHTAIIMOHHBIX TPEHAXKEPOB
"ConpoTHBJICHHE MaTEPHaIOB"

Kommiekc TpeHaxepos 1no
TE€ME CONPOTUBIIEHUS MaTe-
pHaIoB

OO0 "Uudotex" Ne21/19
Hewuckn. mpaso. beccpouno

Kommiekc KoMIbIOTEpHBIX
2 |MMHUTalMOHHBIX TPEHAXKEPOB

Kommekc TPCHAKECPOB I10
TEMEC MAaTCPHUAIIOBEACHUC

OO0 "Unpotex" Ne21/19
Hewucxki. mpaBo. beccpouno

"MarepuanoBenenue"

LMS Moodle

I10 ans s¢dexkTuBHOrO OH-
3 JIaWH-B3aUMOJECHCTBUA IIpe-
IIOABATENS U CTYJIEHTA

CBoOoOIHAS TUIIEH3UA
Hewucxku. mpaso. beccpouno

6. MaTepI/laJIl)HO-TeXHI/I‘IeCKOC obecreueHue AUCHUIIIMHbI

MPOBEICHUS 3aHATHI JICKLIU-
OHHOT'O THUIIA

Hanverosare Hamvenoamme yae0mok Ilepeuennr HEOOXOAUMOI0 O0OPYAOBAHUSA U
BHIa y4eOHOM pa- ayJIUTOpHH, CIEeIIHAIN3HPO- p Py
6 N TEXHUYECKUX CPEJICTB 00yUCHUS
OTBI BaHHOM 1aboparopuu
Jlekuun YyeOHas ayuropust st Cnenuanu3upoBaHHasi ydeOHass mMeOenb, Tex-

HUYECKHE CpPEACTBA OOYUYCHUS, CIy>KalIHeIs

MIPEACTABICHUS y4eOHOU nHbopmauu
Oonpuiol  ayauTropuu  (MyJbTUMEIUHHBIN
MPOEKTOp, KommbioTep (HOYTOYK), OJKpaH),

JIEMOHCTPAIIMOHHOE 000pYyI0BaHHE, y4eOHO-
HarJBSIIHBIE TOCOOMS

VYuebnast mabopatopus «Me-
TannoBeAcHUI», A-217

JIaboparopHsie pa-
OOTBI U MpaKTHYEC-
CKHUEC 3aHATHUA

Crienmanu3upoBaHHOe J1abopaTopHOe 000py-
noBaHue 1o mpodwmmo jaboparopuun: Jlocka
ayIUTOpHAas; MyJbTUMEIUWHBIN dKPaH; MIPOCK-
TOp; MOHOOJIOK (15 1mIT.); OMHOKYJIAPHBINA MH-
KPOCKOII; MUKPOCKpPHHEp; Kamepa nuppoBas K
OMHOKYJISIPHOMY MHKPOCKOITY; Habop MeTal-
norpaduueckux 00pa3oB, KOMIUICKT ILIaKa-
TOB: MpaBUa KOHUEHTPALUNH U OTPE3KOB, HC-
OBITAaHUS Ha yJApHBIA HM3TUO, MCIBITAHUS Ha
pacTsokenue (3 1mIT.), AMarpaMMa yCJIOBHBIX
HaIPSOKEHUN, U3MEPEHUE TBEPAOCTH 1O Pok-
BeJLTy, U3MepeHue TBEpaocTu no bpunemtto

VYuebHast mabopatopus «Ma-
TepuasioBeneHus», A-210

Crienmanu3upoBaHHoOe J1abopaTopHOe 000py-
noBaHue mo mpodwmiro madoparopun:Jlabopa-
TOpHBIA cTON; AnekTpoHarpeBatens CHOJI-1;
neub jgabopatopHas IKIIC; npoektop, 3KpaH;
KOMIUTEKC «MOOWIBHBIA MEHEIKEP»; MeTall-
norpapuyecknii Mmukpockon MUM-7; mukpo-
CKONl OWHaKyJSpHBIA (5 IIT.); OTPE3HOH cTa-
HOK; MHUKPOCKON MeTajuiorpapu4ecKuii; muim-
(OBAILHO-TTOTMPOBAIBHBIN CTAHOK JIBYXJTUC-
KOBBIH C MPHKUMHBIMH KOJIBIIAMU; KOMILIEKThI
JUISL BBINOJHEHUs J1abopaTopHbIX pador (2




1IT.); CTAallMOHApHBIN TBepaoMep 1o Poksesry
(2 mT.); KOMIUIEKT 00pa3noB (6 MIT.)
KommsrotepHsiii k1ace ¢ Bel- |[Criennanu3upoBanHas ydeOHas mebens Ha 30
xoaoM B Mutepuetr B-600a  |mocamounbix mecT, 30 KOMIBIOTEPOB, TEXHU-
YeCKUe CpecTBa 00ydeHus (MyJIbTUMEANN-HBIN
MPOCKTOp, KommbioTep (HOYTOYK), 2IKpaH),
BHJICOKaMEPHI, MPOTrPAMMHOE 00eCcTIcUeHUE
CamocrositenbHass |[KoMmbroTepHBIH Ki1ace ¢ Bbl- | Creruanu3upoBaHHas yuyeOHas mebenp Ha 30
pabora xonoM B Uutepuer B-600a MocCaJiouHbIX  MecT, 30  KOMMBIOTEPOB,
TEXHUYECKUE cpeicTBa OOydeHUs (MyIbTHMeE-
JTUWAHBIA  TIPOEKTOp, KOMIIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, MPOrpaMMHOE
obecrnieueHue
CrenmanusupoBaHHasi MeOelb, KOMITbIOTEpHAas
TEXHUKA C BO3MOXKHOCTBIO BbIX0/1a B IHTEpHET
u obecneuenueM aoctyna B DMOC, skpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOTPaAMMHOE
o0ecrnieueHue

YuranbHBIN 3211
OnOJIIMOTEKH

7. Oco0eHHOCTH OPraHM3auMu 00Pa30BaTeIbLHOM AeATEeJbHOCTH AJISl JIUI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI M HHBAJINI0B

JIviia ¢ orpaHMYEeHHBIMUA BO3MOXKHOCTSIMU 370poBbs (OB3) u MHBaIMAbl UMEIOT
BO3MOKHOCTh O€CIPENATCTBEHHO MEPEMENIAThC U3 OJHOr0 y4eOHO-1a0opaTopHOro
KOpIlyca B JpYroi, MOAHITHCS Ha BCE 3TaXU Y4eOHO-Ia0OPATOPHBIX KOPIYCOB,
3aHMMaThCsl B Y4YEOHBIX M HMHBIX TIOMEHICHUSX C Y4YEeTOM OCOOEHHOCTEH
NCUXO(PHU3UUECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBS.

Hnst o6yuenust nmui ¢ OB3 ¥ MHBaIMAOB, MMEIONIMX HAPYIICHHS] OMOPHO-
JIBUTATEIBHOTO anmnapara, 00ecredeHsl yCIoBus OeCIpensTCTBEHHOTO IOCTyIa BO BCE
yueOHble nomerieHusa. MHdopmanus o cHeuuasbHBIX YCIOBHUSAX, CO3JaHHBIX IS
oOyvarormuxcst ¢ OB3 u wuwHBamMIoOB, pa3MelieHa Ha CalTe YHHBEPCHUTETA
www//kgeu.ru. imeercsi BOSMO>KHOCTh OKa3aHMsI TEXHUIECKON ITOMOIIN aCCUCTEHTOM,
a TaKKe yCIyT CypIONEepEeBOTINKOB U TH(PIOCYPAOTIEPEBOAINKOB.

JIns amanranuu K BocupusaTyio aunaMu ¢ OB3 v nHBanuaamu ¢ HapyIIeHHBIM
CIIyXOM CIPaBOYHOIO, Y4YeOHOro MaTepuajia MO JUCHUIUIMHE O0ECHeYrBaIOTCS
CJIeIyIOLUE YCIIOBUSA:

- ISl Ty4lIeil OpUeHTalUU B ay IUTOPHUH, IPUMEHSIFOTCSI CUTHAJIBI ONTOBEIICHUS
0 Hayajle ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHue criabociplaniero oOydYaronierocs MpUBJIEKAeTCS Ie1aroromMm
KECTOM (Ha IJIeHO KIIAJETCs pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ 00yJaronummcs, earoruueckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKMMHM IPEAJIOKEHUSIMHU, 00eCcieunBas BO3MOKHOCTh YTE€HUS IO
ry0am.

Komnencauust 3aTpyJHEHHII pEYEBOrO W HMHTEIUIEKTYyalbHOTO Pa3BUTHS
CIa0OCTBIIIAIINX 00YUYaAOLUXCS TPOBOAUTCS Ty TEM:

- HCTIOJIb30BAHUS CXEM, IMarpaMM, PUCYHKOB, KOMIBIOTEPHBIX NIPE3EHTALUN C
TUIEPCChUIKAMHA, KOMMEHTHPYIOUIUMU OT/I€TIbHbIE KOMIIOHEHTBI U300paKEHNUS;

- peryJisipHOrO MPUMEHEHMs] YIPaKHEHUH Ha TrpapuyecKkoe BbIJIEICHUE
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CYILIECTBEHHBIX IIPU3HAKOB IIPEAMETOB U SIBJICHUM;

- obecrieyeHUs] BO3MOXKHOCTH Il  OOydarollerocss IMOJIyYUThb aJpECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM ITOYTE 10 MEPE HEOOXOAUMOCTH.

Jlnis agantanuu K BocrpusaTaio gunaMu ¢ OB3 u uHBanunamu ¢ HapyImeHusIMu
3pEHHUs CIIPABOYHOI0, y4eOHOT 0, IPOCBETUTEIBCKOIO0 MaTepuasa, MpeayCMOTPEHHOTO
o0pa3zoBaTeNpbHON NPOrpaMMoil MO BBIOPAHHOMY HAINpPABIEHUIO MOJITOTOBKH,
00€eCIeynBarOTCs CIEAYIOIUE YCIOBUSA:

- BeJIeTCs ajanTtanus opUIMaIbHOIO caiita B ceTh MIHTEepHeT ¢ yueToM 0coObIX
NoTpeOHOCTEN MHBAIUAOB 10 3pEHUI0, 00ECIIEYMBAETCS HATMYUE KPYTHOLIPUPTOBOM
CIpaBOYHOM MH(GOPMAIIMK O PACHIUCAHUU YUEOHBIX 3aHSITHIA;

- Mearoru4eckrii  pabOTHUK, €ro coOecenHHK (Ipu HEOOXOAUMOCTH),
NPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIIOTCS 00YUYaOIIUMCS, TIPU 3TOM KaK[IbIii
pa3 Ha3bIBaeTCs TOT, K KOMY NeJaroruyeckuii paboTHUK oOparaeTcs;

- IEUCTBUS, JKECThl, MEPEMEIICHHUs MeJaroruueckoro pabOTHHKA KOPOTKO MU
SICHO KOMMEHTHPYIOTCS;

- meyatHas WHGOpPMAIMS TPEJOCTaBIsIeTCs] KpynHbIM 1mpudTom (o 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecnieunBaeTcss HEOOXOAUMbIN YPOBEHb OCBEIIEHHOCTH OMEILEHUI;

- PEJOCTABIISIETCSI BO3MOYKHOCTh HCIIOJB30BAaTh KOMIIBIOTEPBI BO BpEMs
3aHSATUHN U MPABO 3aNUCU 00BSICHEHHUH Ha TUKTODOH (110 KEJTAHUIO0 00yYaArOITUXCS).

dopma 1poBeneHUA TEKyIIEd MW [POMEXYTOYHOM  arrecranuy s
obyuaromuxcst ¢ OB3 u MHBaIUI0B OmpeenseTcs neJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miiaHoM. [Ipu HeoOxomumocTn obyvatouiemycs ¢ OB3,
UHBAJUIY C YYETOM UX MHAMBUAYAIBHBIX MCUXO(U3NUYECKUX OCOOCHHOCTEH aaercs
BO3MOXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUChbMEHHO Ha Oymare,
MUCBMEHHO Ha KOMITbIOTEPE, B JOpME TECTUPOBAHUS U T.I., TUOO MPEAOCTABIIACTCS
JOTIOJTHUTENIBHOE BpeMs JUIsl IOJATOTOBKHU OTBETA.

8.MeToanyeckue peKoOMeHIAUUH JJsl NpenogasBareseil M0 OpraHu3anuu
BOCIIMTATEJIbHOH Pad0OThI ¢ 00yYAIOLIMMHUCH.

Meroanueckoe obecnieueHre npouecca BOCIUTaHus 00y4aroIMXCs BBICTYIIAET
OJIHUM U3 ONpeNeNsomux (GakTopoB BHICOKOTO KauecTBa oOpa3zoBanus. [Ipenonasa-
TeNb BY3d, JEMOHCTPUPYS BBICOKUN NPO(ECCHOHATU3M, IPYAMLHNIO0, YETKYIO Tpa-
KTAHCKYIO O3UIINI0, CAMOIUCLUIUIMHY, TBOPUECKUN IOJXO0 B peLLIEHUH ITpodeccro-
HaJIbHBIX 3aJ1a4, B X0Jie¢ 00pa30BaTEIbHOrO MpoLEecca CIIOCOOCTBYET (POPMUPOBAHUIO
FapMOHUYHOM JIMYHOCTH.

IIpu peanuzanny AMCHUIUIMHBI PENOAABATENL MOXKET UCIIOIb30BATh CIIEIYIO-
1€ METO]Ibl BOCIIUTATENbHOM paObOTHI:

- Metoabl (popMHpOBaHUS CO3HAHMS JIMYHOCTU (Oecena, AUCIYT, BHYLICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, TPUMEP, CAMOKOHTpPOJIb, pacckas, COBET, yoe-
KIEHUE U JIp.);

- METOJbI OpPraHU3alH AEITEIbHOCTH U (POPMUPOBAHUS ONbITA TOBEACHUS (3a-
JaHue, OOIIECTBEHHOE MHEHHE, MeJarornyeckoe TpeboBaHUE, MOpyYeHUEe, mpuyye-
HUE, CO3/IaHHE BOCIIUTHIBAIOMIMX CUTYyAIMil, TPEHUHT, YIIpaXXKHEHHUE, U JIp.);
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- METOJIbl MOTHBAITUH JCATEILHOCTH U TTOBEICHUS (0I00peHHE, TTOOLIPEHNE CO-
IHAJIbHOW aKTUBHOCTH, IIOPUIIAHUE, CO3/IAHNE CUTYAIUN yCIieXa, CO3JaHUE CUTyalun
JIJIs1 SMOIIMOHAILHO-HPABCTBEHHBIX MEPEKUBAHUIN, COPEBHOBAHUE U 1. )

[Ipu peanuzanuu NUCUUIUIMHBI NMPENOJAABATEND JIOJKEH YUYHUTHIBATH CIEAYIO-
1Y€ HANIPABJICHUSI BOCIIUTATEIBHOU JIESITEIbHOCTH:

I'pasicoancrkoe u nampuomuyeckoe 60cnumanue:

- hhopMupoBaHUE y 00YUAIOLTUXCS [IETOCTHOTO MUPOBO33PEHUSI, POCCUICKON UICH-
TUYHOCTH, YBOKEHHUS K CBOCH CEMbe, OOILIECTBY, FOCYIapCTBY, MPUHSATHIM B CEMbE U 00-
HIECTBE JTyXOBHO-HPABCTBEHHBIM M COIMOKYJBTYPHBIM LIECHHOCTSIM, K HAIlMOHAJIBHOMY,
KYJIbTYPHOMY U UCTOPHUUYECKOMY HACJIeHI0, (POPMUPOBAHKUE CTPEMJIICHHSI K €r0 COXpaHe-
HUIO Y Pa3BUTHIO;

- hhopMupoBaHUE y OOYUAIOIIMXCS aKTUBHOM TPaykTaHCKOM TO3UIIMH, OCHOBAaHHOM
Ha TPAUIMOHHBIX KYJbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSX POCCHMCKOTO
o0I11eCcTBa, JIJIS TIOBBIIICHUST CLIOCOOHOCTH OTBETCTBEHHO PEATM30BLIBATh CBOM KOHCTHUTY-
ITMOHHBIE TIPaBa ¥ 00SI3aHHOCTH;

- pPa3BHUTHE MPABOBOM U MOJMTHYCCKON KYIbTYpPhl OOYJAIOIMINUXCS, PACITHPECHUE
KOHCTPYKTHBHOI'O y4acCTHsI B IPUHATUU PELICHUN, 3aTPAruBalOIIMX WX MpaBa U WH-
TEPECHhl, B TOM YHCIIC B Pa3IMYHBIX (hOpMaX caMOOpTraHU3aINH, CAMOYITPaBICHUS, 00-
IIECTBEHHO-3HAUMMOM JCSITECILHOCTH;

- hopMuUpOBaHKE MOTHUBOB, HDABCTBEHHBIX U CMBICJIIOBBIX YCTAHOBOK JTUYHOCTH,
MO3BOJIIONIUX MTPOTUBOCTOSTh AKCTPEMU3MY, KCEHO(POOUH, TUCKPUMUHAIIUY TI0 CO-
IAAITBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKaM, MEKITHUYECKON U
MEKKOH(ECCUOHAIbHOW HETEPIIMMOCTH, JIPYTHUM HETaTUBHBIM COIMAJIbHBIM SIBJICHU-
SIM.

JlyxoeHo-HpascmeeHHoe 6ocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTHU U YECTHOCTHU, COBECTIMBOCTH, YBa-
JKEHUSI K POJIUTEIAM, YUUTEISAM, JIFOJISIM CTapIIETO MOKOJCHUS,

- hhopMupOBaHNE MPUHIIMIIOB KOJJICKTUBHU3MA U COTUIAPHOCTH, yXa MHJIOCEP-
TS ¥ COCTPaJaHusl, IPUBBIYKHA 3a00TUTHCS O JIFOISIX, HAXOMSIINXCS B TPYIHOM JKH3-
HEHHOM CUTYyallWu;

- bopMUpOBaHUE COJIMIAPHOCTU U YYBCTBA COLIMAIBLHON OTBETCTBEHHOCTU IO
OTHOLIECHHIO K JIIOJIIM C OTPAHUYEHHBIMU BO3MOKHOCTSAMU 370POBBS, MPEOIOTIEHUE
MICUXOJIOTUYECKUX 0apbepOB MO OTHOIICHUIO K JIOJIIM C OTPAaHUYEHHBIMU BO3MOYKHO-
CTSIMU;

- hopMHUPOBaHKE SMOITMOHATILHO HACKIIIIEHHOTO U JyXOBHO BO3BBIIIICHHOI'O OTHO-
IICHUSI K MUPY, CIIOCOOHOCTH ¥ YMEHUS TIepeIaBaTh IPYTUM CBOM ACTETUUECKUMA OTIBIT.

Kynemypuo-npoceemumensvckoe eocnumatrue:

- hhopMUpOBaHNE ICTETUUECKON KapTUHBI MUPA;

- popMUpOBaHUE YBAKECHUS K KYyJIbTYPHBIM LIEHHOCTSIM POJHOTO ropoja, Kpas,
CTpaHBbI;

- IOBBIIIICHUE TIO3HABATEIbHON aKTUBHOCTH 00YYaIOLIUXCS.

Hayuno-obpazosamenvnoe socnumanue:

- popMHpOBaHUE y 00YUaAIOIIKUXCS HAYYHOIO MUPOBO33PEHUS;

- (popMHUpOBaHUE YMEHUS TIOJIy4aTh 3HAHUS;

12



- hopMHUpOBaHNE HABBIKOB aHAIN3a M CHHTE3a MH(GOPMAIIMH, B TOM YHCJIC B TIPO-
(dbeccroHaIbHOM 001aCcTH.
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OI.[GHO‘-IHI)IC MaTCpHuajbl IO AUCHUIIIINHC !l)I/I3I/I‘-IeCKaH U _KOJJIOMAHAA XWUMUA,

NpeIHAa3HAYCHHBI [JI OIICHUBAHUS PE3yJbTaTOB OOyYEHHs] Ha COOTBETCTBHE
VH]JINKATOpPaM JOCTUKEHHS KOMIICTCHIUMN.

OrneHnBanne pe3yabTaTOB OOYYEHHS MO0 MHUCIMIUIMHE OCYIIECTBISCTCS B
pamkax Tekyuiero koutpoiis (TK) u npoMexxyTodHOM aTTecTanuu, IpOBOJIUMBIX IO
oaibHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 2
PeliTuHroBhie MoKa3aTenu
0 w0
= o) = )
3 2| 2| & 2 3
RS = =y =
5 = T B o 5 Z
= 9 | EE| 3| BH =
= B S| o S| o © |
HaumenoBanwue pasnena g g =l g¥ =] EY 8 > S
2 S E | Eg| £E| 217 & 23
S = S5 §| 2§ =~ g2
S g ) S 7 ==
> = 3 > = g Q «
% o \© % o \g o
2| = SIS ¢ =
— =
Pasnen 1 «TepmognHaMUKa M KHHETHKAY 10 | 0-10 0-10 | 0-30
TecT nay NMUCbMEHHBIN OIPOC TK1 3
3ammTa 1a00paTOpHON PaOOTHI 5
OT4eT Mo caMOCTOSITENIbHOU paboTe 2
Paznen 2«PacTtBOphI 1 10 | 0-10 0-10
IJICKTPOXUMHYCCKHE IMPOILIECCHD)
TecT nny NUCbMEHHBIN OITPOC 3
3amuTa 1a00paTOpHON PabOTHI 5
OT4YeT Mo caMOCTOSITEIIBHON padoTe TK2 2
Paznen 3 «llomydyenme u  CBOMCTBa 10 | 0-10 0-10
JINCTICPCHBIX CHCTEM)»
TecT nay MMCbMEHHBIN OIIPOC 3
3amuTa 1a00paTOpHON PabOTHI 5
OT4YeT Mo caMOCTOSITEIbHON paboTe 2
IIpomeskyTouHas arrecTauus (3a4eT,
oM 0-45
sk3amen, KII, KP)
3aaHue MPOMEKYTOYHON aTTECTAIUN 0-15
B nrchMeHHO# opMe 1o OmieTaM 0-40

2.01eHOYHbIe MATEPHAJIbI TEKYILET0 KOHTPOJISA U IPOMEKYTOUHOM aTTecTaluu
[lIxana oreHKH Pe3yabTaTOB O0OYUCHHUS O AUCIUILIINHE:

YpoBeHb ChHOPMHUPOBAHHOCTH
WHAMKATOpa KOMIIETEHIUHU
- . . Huxe .
Kon 3antaHu Boicokuit | Cpennuit Husknit
Kon pOBaHHBIE CpeIHero
KOMIIE [HANRATOPd €3yIbTaThl ot 85 1o
KOMIIETEHIIH pesy ot 70 1o 84 |oT 55 10 69 |oT 0 mo 54
TEHIUU u o0yueHus 1o 100
NUCHUIIINHE Ixama oneHUBaHUA
OBJIET- | HEYJOB-
OTJINYHO XOpOIIO YA YA
BOPUTEJIbH | JIETBOPHU-

16




0 TEJILHO
3a4TCHO HE 3a4TCHO
3HATh:
(U3BUKO-XMMHYECKHUE | YPOBCHD YpOBEHb MHHH- YpOBEHB
METOJIBI 3HAHWH B 3HAHWH B MaJbHO 3HaHHUI
HCCIICIOBAHUS o0BeMme, o0BeMe, JOMYCTH- | HUXKE MHU-
BEIIECTB U COOTBET- COOTBET- MBIH YpO- | HUMaJIb-
MPOTEKAIOLIUX CTBYIO- CTBYIO- BEHb 3HA- | HBIX Tpe-
MPOIECCOB, IeM IIpo- | IeM Mpo- | HUii, uMe- | OOBaHMIA,
3aKOHOMEPHOCTHU rpamMmme rpamme, €T MECTO HMEIOT
XAMHYECKOU MOJrOTOB- | UMEET ME- | MHOI'O He- | MECTO
TEPMOJUHAMUKHU U K, 6e3 CTO rpyOBIX
XAMHYECKOU OIINOOK HECKOJIBKO | OIIMOOK
KUHETHUKHU, OCHOBEI HEerpyObIX
AJIEKTPOXUMHH H 01112 (03
TEOPHUH PaCTBOPOB,
3aKOHOMEPHOCTH
AIIEKTPOXUMHUIECKUX
CHCTEM, YUYCHHE O
(hazoBbIX
PaBHOBECHSIX,
CYIIHOCTb
KOJUIOMJHO-
XUMHUYECKHUX SBICHUN
1 BX B3aUMOCBS3b C
npoleccaMmu
OIIK-1 | OIIK-1.13 | mpousBoacTBa
neyaTHHIX (HopM,
revaTaHusl, OTACIKI
MeYaTHOM NPOAYKIIUHM
YMETh:
MCIIOJIH30BaTh 3HAHUS | MIPOJIE- npoJie- npoJjie- pu pe-
byHIaMEHTATBHBIX MOHCTPH- | MOHCTPH- | MOHCTPHU- | IIICHUH
3aKOHOMEPHOCTEH pOBaHBI pOBaHBI pOBaHbI CTaHIapT-
(U3UYECKON XMMHUH B | BCE OCHOB- | BCE OCHOB- | OCHOBHBIC | HBIX 3a-
MPAKTUIECKON HBIC yMe- | HbIC yMe- | YMCHHSI, J1ad HEe
JIeSITEIIbHOCTH, HUS, pe- HUS, pe- penieHbl npoJjie-
XapaKkTepU30BaTh IICHBI BCE | IIEHBI BCE | THUIIOBEHIC MOHCTpH-
JIUCTICPCHBIC OCHOBHEIE | OCHOBHBIE | 3aJa4H C pOBaHbI
CHCTEMBI, UX 3aJ1a4H C 3aJ]a4H C HETpyObl- | OCHOBHBIC
arperaTuBHYIO U OTJICTbHBI- | HErpyOBI- | MM OIIMO- | YMEHUS,
CEIMMCHTALMOHHYIO | MU HECY- | MU OIIUO- | KaMH, BbI- | UMEIOT
YCTOWYHUBOCTb, IIECTBEH- | KaMH, BbI- | IIOJHEHBI | MECTO
SIBIICHUS aJICOPOLIMK, | HBIMH He- | IIOJIHEHBI | BCE 3aJla- | rpyObIe
CMayuBaHUs, JoYeTaMH, | BCE 3aJa- | HUsA, HO HE | OIIMOOK
aJire3uu, BBIIIOJIHE- | HUS B [10JI- | B IIOJIHOM
AJICKTPOKUHETUYECKHA | HBI BCE HOM 00BeMe
€ 1 ONITHYCCKHUE 3a7aHus B | o0ObeMe,
CBOMCTBA ITOJTHOM HO HEKO-
KOJUTOMJIHBIX CUCTEM | 00BemMe TOpbIE C
HeJoue-
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| ramu
BJIAJICTh:
HaBBIKAMHU npoje- npoje- uMeeTcs pu pe-
UCTIOJIb30BaHUS MOHCTPHU- | MOHCTPHU- | MUHH- IIEHUU
XUMHYECKOU pOBaHbI pOBaHbI MajbHbIM | CTaHJAPT-
TE€PMUHOJIOTHH, HaBBIKH 0a3oBble Ha0op Ha- | HBIX 3a-
TOTOBHOCTBIO IIPU pelie- | HaBBIKH BBIKOB ISl | a4 HE
HpUBJIEKaTh HUM He- IpU pelle- | peleHus | mpoje-
COOTBETCTBYIOIINH CTaHJApT- | HUM CTaH- | CTAHJApPT- | MOHCTpH-
busuko- HBIX 3a/1a4 | JApTHBIX | HBIX 3a/1a4 | POBaHbI
MaTeMaTHYeCKUi 0e3 omu- | 33734 C C HEKOTO- | 6a30BbIe
amnmapar OOK M He- | HEKOTOpBI- | PbIMU HE- | HaBBIKH,
J0YETOB MU HEJI0- | AOYETaMH | UMEIOT
yeTaMu MECTO
rpyOsbie
OLIMOKHU

OreHKa «OTJIMYHO)» BBICTABIISICTCS 32 BBITIOJHEHUE PACYEeMHbIX pabom 8 ceme-
cmpe; mecmogulx 3a0aHull; 2yO0Koe NOHUMAHUe MEXHOI02UYeCKUX Memo008 pacye-
ma HOpM pacxooa Mamepuaios, NOJHble U COOepiHcamelbible 0meenvl Ha 80NPOCHI
bunema (meopemuueckoe u npakmuieckoe 3adanue);

Or1eHKa «XOPOI0» BBHICTABIISCTCS 32 BBITIOJHEHUE pACUeMHbIX pabom 6 ceme-
cmpe; mecmogvlx 3a0anUll, NOHUMAHUE MEXHOI02UYEeCKUX Memo008 pacuema HOpM
pacxooa Mamepuaios, 0omeemvl Ha ONPOCHL buiema (meopemuyeckoe Ui NPaKmu-
yeckoe 3a0anue),;

OrneHka «yJa0BJIETBOPUTEIBLHO» BBICTABISICTCS 32 BBIMOJHEHUE PACUEMHBIX
pabom 6 cemecmpe u Mmecmosvix 3a0aHULL

OreHKa «HEyI0BJETBOPUTEILHO» BBICTABISETCS 3a CIa00€ U HEIMOJHOE BbI-
HOJTHEHUE pACUemHbIX pabom & cemecmpe U mecmosvlx 3a0aHUlL.

3.1lepeyeHb OLICHOYHBIX CPEACTB
Kpatkas xapakTepucTHKa OLIEHOYHBIX CPEJCTB, UCIOJIB3YEMBIX MPU TEKYLIEM
KOHTPOJIE yCIEBAEMOCTM M IPOMEXKYTOYHOH arrectauuu OOydarolerocs Io

JUCHUATIIINHE
HaumenoBanue Onucanue
OLICHOYHOI'O KpaTkas xapakrepucTrka OLEeHOUYHOTO CpeACcTBa OLIEHOYHOT'0
CpeacTBa CpelcTBa
KoHntponbHas CpencTBo NpoBEpKU YMEHUN IPUMEHSATD MTOJTyYE€HHBIE Kommiekr
pabota (KutP) 3HAHUA JUIS PEIICHUS 33a[1a4 ONPEEICHHOTO THIIA 10 KOHTPOJIbHBIX
TEME WIH pa3aeiny 3aJ]aHUi 10
BapHaHTaM
Otuet no Brimosnaenne mabopatopHoit paboTsl, 00paboTKa [lepeuens 3amanuit
nabopaTtopHOit pe3yabTaTOB UCIIBITAHUM, U3MEPEHUI, IKCIIEPUMEHTA. 1 BOIIPOCOB ISt
pabore (OJIP) Odopmiienue oTyera, 3anUTa pe3yIbTaToB 3aIIUTHI
71ab0paTOpHOM pabOTHI IO OTYETY nabopaTtopHoOi
paboThl, IEpEeYEHb
TpeOoBaHU K
OTUETY

4. IlepeyeHb KOHTPOJIbHBIX 33JaHUI I HHbIE MATEePHAJIbI, HEOOXOUMbIE
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JAJIS. OEHKHU 3HAHUH, YMEHUI U HABBIKOB, XapPaKTEePU3YKWIUMX 3Tanbl (pOpMUPO-
BAaHUA KOMIIETEHUMH B MpoLecce 0CBOCHMS AU CHUTIIUHBI

IIpumep 3a0arnus

s rekymero kourpoJs TK1:

IIpoBepsiemast KOMIIETEHIMSA:

OIIK-1Cnocoben pemarh 3agayd  OpOPECCUOHATBHOW  JIESITEIHHOCTH,

IIPUMEHSA METObI MOJIEJIUPOBAHUS, MaTEeMaTU4ECKOro aHasusa,
€CTECTBEHHOHAYYHbIC U OOIICUHKEHEPHbIE 3HAHUS
Nnupukarop:

OIIK-1.3/IeMOHCTpUPYET 3HAHME OCHOBHBIX 3aKOHOB XHWMHUU M TOHHMAaHHUE
XUMUYECKUX MPOIECCOB

KonTpoabnas pabora (KuTP)

1. SIBneHue cMauMBaHM U KaWJUISIpHBIE siBJICHUS. Y paBHeHue [ionpe - FOHra.

2.  Teopusa nomumonekynspaon agcop6oiuu. Teopust BOT.

3. 3aBUCHMOCTH aJICOPOIMU ra3a Ha TBEPJIOM aJCOPOEHTE OT €ro KOHIIEHTpauu
(1aByieHus) pU MOCTOSTHHOM TeMiiepatype. YpaBHenune Opeitnanuxa.

4. Teopusi MOHOMOJNEKYJISIpHOU aacopOuuu JIenrmropa.

5.  VYpaBHEHUS, CBSI3bIBAIOLIME MMOBEPXHOCTHOE HATSIKEHUE BOJHBIX PACTBOPOB
ITAB ¢ ux KOHIIEHTpalHEN.

6. 3aBHUCHMOCTH aJICOPOIMU ra3a Ha TBEPJIOM aJCOPOCHTE OT €ro KOHIIEHTpaIuu
(laByIeHUA) IPU MOCTOSIHHOM Temneparype. YpaBHenue Opeitnanuxa.

7.  Teopust MOHOMOJIEKYJISIpHOM ajcopOiuu JIeHrmropa.

8. ITloBepxHocTHas akTuBHOCTH. [IpaBuio [rokmo-Tpayo6e.

9. Ilocrpoenue nzorepmsl aacopoumu I 'ndoca.

10. VYpaBuenue aacop6uuu ['n66ca.

11. AnacopOuus. KonuuecTBeHHbIE XapaKTepUCTUKU ajcopoum.
Knaccudukanus amcopOrmoHHbIX mporieccoB. OcobeHHOCTH  (DU3MYECKON |
XUMHYECKOH afcopOIIHH.

12. TloBepxHOCTHasi »HEPrHsi W MOBEPXHOCTHOE HATSIKEHUE. 3aBUCHUMOCTD
MOBEPXHOCTHOTO HATSXKEHUSI OT TEMIIEPATYPBhI.

13. KonunuecTBeHHbIE XapaKTEPUCTUKHU U KJIaCCU(UKAIUSA JUCTIEPCHBIX CHCTEM.

14. IlpegMer ® 3HA4YEHUWE KOJUIOMAHOM XUMHHM. JIUCHIEPCHBIE CHUCTEMBI.
MucnepcHass cucrema. JlucniepcuoHHass cpena. KosmowaHesle pacTBOpBI M HX
0COOCHHOCTH. Paznuuuns UICTUHHBIX U KOJUIOUIHBIX PACTBOPOB.

15. 3axonbl @apajiest U UX UCMOJIb30BAHUE.

16. DnexTposin3 U ero KOJINYEeCTBEHHBIE TOKA3aTENH.

17. Xumuyeckue Henu nepBoro U BTOPOro poaa, X MpakTUYECKOE 3HAYEHUE.

18. OKHCIUTETLHO-BOCCTAHOBUTEIBHBIC, HOHOOOMEHHBIC JIEKTPOJIBI.

19. DOnexTponbl NEpBOro U BTOPOIO poja, Fa30BbI€ JIEKTPOIBI.

20. BopopoaHblii 3JEKTPOJ M €ro HUCIOJIb30BaHUE B BJIEKTPOXUMUUYECKUX
CHUCTEMaX.

21. VYpaBuenue Hepncra. CraHmapTHbIA 3JIEKTpOAHBIA noTeHIMan. Cucrema
3HAKOB JIJIsl CTaH/IAPTHBIX MOTEHI[MAJIOB.

22. llomysnemMeHT. DNEKTPO]l CPABHEHMUS.

19



23. TanbBanuueckuit aneMent. [IpuHiun paboThl raTbBAaHUYECKOTO JIEMEHTA.

24. DneKTponpoOBOJHOCTH JIEKTPOJUTA. 3aBUCUMOCTh SJIEKTPOIPOBOJHOCTH OT
pa3ianuHbIX (hakTopoB. M3MepeHue 31eKTponpoOBOAHOCTH.

25. Honnas cuna pactBopa. YpaBHeHue [[ebas-Xrokkerns.

26. DIEeKTpOXUMHS ANEKTPOXUMUYECKHE IIPOLIECCHI. OcobenHoctu
ANEKTPOXUMUYECKHUX ITPOLIECCOB.

27. OcCHOBHbBIE TOHATHA W OINpeAeNeHus (TepMOJMHAMHYECKash CHCTeMa,
TOMOT€HHAsl U TETEPOTreHHAsl CUCTEMBI, (Da3a, KOMIIOHEHT, YUCIO CTeNeHel CBOOOIbI,
BeIlleCTBO, pacTBop). [IpaBusio ¢a3 'nboca.

28. VYcnoBue KumeHHs J00Or0 pacTBopa. YCJIOBHE 3amep3aHus JIH0OOro
pactBopa. D0yminockonus. Kpuockonus (Ha 4eM OCHOBAHBI).

29. 3akoH 'eHpu, €ero NpakTUUYECKOE MPUMEHEHUE.

30. 3akon Payns, ero npakTuyeckoe MpUMEHEHHE.

OTtuet no jaboparopHoii padorte (OJIP)
KoHTposabHbIe Bonpockl K J1abopaTopHoii padore Ne 1
«OnpenesieHue yaeJbHON TEMJIOEMKOCTH PACTBOPOB)
1. [aiiTe omnpenesieHUE TEIIOEMKOCTH W YAEJIbHOM TEeIoeMKocTu. HazoBute
UX €AUHUIBI U3MEPECHMUSI.
2. 3anuumTe GopMyIty, KOTOpas MPUMEHSETCA JUIsl pacyeTa KOJIMYeCTBa TEIIo-
ThI, HEOOXOAUMOTO JIJIsl HArPEBaHMUSI.
3. Uto xapakTepu3yeT ypaBHEHHE TEIIOBOro OanaHca?
4. Kak onpenensercs yielbHas TEIII0EMKOCTb BOJIBI B JaHHOW padoTte?
5. Urto npencraBiisieT cOO0H BOJSHON SKBUBAJICHT?
6. Kakas yjenbHas TEII0eMKOCTh OIpeieNiaeTcs B paboTe: HICTUHHAS WU CPE/I-
Hss1?
7. Kak 1o unciay 060pOTOB JIMCKA DIIEKTPUUYECKOTO CUYETUMKA PACCUUTATH KOJIH-
YECTBO TEILJIOTHI, BHIJICTMBILIEHCS B yCTAHOBKE?
8. C kakol 1eJbI0 BOIy B KAJIOPUMETPE HATPEBAIOT HA CTOJBKO IPaJyCOB BBIIIE
KOMHATHOHM TeMIEpaTyphl, HA CKOJIHPKO OHA ObLJIa HUKE €€ 10 Havajia dKCIIepuMeHTa?
9. BeiBenute popMyiny Jiisi pacyeTa NOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHHUI.

OTtuer mo s1adoparopHoii padore (OJIP)
KonTpoJsbHbIe Bonpocsl K 1adopaTopHoil padore Ne 2
«OnpeneseHue yaeJabHON TEMJIOTHI MCIIAPEHUS KUAKOCTED»

1. Yro Takoe ¢aza Beuiecta?

2. Kak BeIrnsiiut ¢azoBasi guarpamma’?

3. Uto Takoe BHYTPEHHSSI DHEPTUs?

4. Y10 NOHUMAIOT I10JI KOJIMYECTBOM TEIUIOTHI?

5. Urto Takoe CKphITas TeIoTa nepexona’?

6. Kak onpenensiercst yaenpHasi TeIUIoTa MapooOpa3oBaHus U KaK OHA 3aBUCUT
OT TeMIepaTypbi?

7. YTo Takoe KPUTHUYECKOE COCTOSTHUE BELIECTBA?

8. MOXHO JI1 OCYIIIECTBUTD MEPEXOJI KHUAKOCTh-Ta3, MUHYS IByX(a3zHOe COCTO-
ssHUE?
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9. Kakue npoliieccol MPOUCXOAAT B KAJIOpUMETpE?
10. Yto Takoe «cyxoil map»?

Jlst Tekymero kouTpoJs TK2:
IIpoBepsiemast KOMIIETEHIMSA:
OIIK-1Cnocoben  pemarh 3agayd  OpOPECCUOHATBHOW  JIESITEIHHOCTH,

IIPUMEHSA METObI MOJIEJIMPOBAHUS, MaTEeMaTU4ECKOro aHasusa,
€CTECTBEHHOHAYYHbIC U OOIICUHKEHEPHbIE 3HAHUS
Nnupukarop:

OIIK-1.3/IeMOHCTpUPYET 3HAHME OCHOBHBIX 3aKOHOB XHWMHUU M TNOHHMAaHHE
XUMUYECKUX MPOILECCOB

KonTpoabnas pabora (KuTP)

1. PacTtBOpBI HII€aNbHBIE U PEATIBHBIE.

2. [JaBnenne mapa Haj pacTBOpoM. OTHOCHUTENIBHOE TMOHMKEHUE HaBJICHUS
HACBIIIEHHOTO apa B 3aBUCUMOCTHU OT KOHIEHTPALIUH PAaCTBOPEHHOTO BELIECTBA.

3. IlpaBmio ¢a3 I'mbOca, ero mpuMEHEHHE, OIpEISICHHUE YHCIa CTEeIeHEeH
CBOOO/IBI, MPABUJIO «PhIUATay.

4. Xwumunueckoe paBHOBecue.KoHCTaHTa paBHOBECHs] pPEaKIMH, CIOCOOBI €€
BBIPAXKEHUS.

5. KoHcTaHTa CKOpOCTH peakIiuu, MOPsSI0K peaKkIuu, ClIOCOObI UX HAXO0XKICHMUS.

6. Xwumuueckass kuHeTHKa. Yto m3ydaer. CKOpPOCTh XMMHUYECKOW pEAKINH,
€MHUILIBI U3BMEPEHUSI, OT YETO OHA 3aBUCHT.

7.  OHTpomHs, OCHOBHOE €€ CBOWCTBO. PacdeT 3HTpomMM Mg HACAIBHBIX U
peanbHbBIX MPOLIECCOB.

8.  KII/ uneansHoi Mamuubl KapHo

9. Bropoe Haualio TEpPMOJUHAMUKH (YTO ONPEAENSIET U YCTAaHABIIMBAET).
®opmynupoBka. Ero maremaTnueckoe BbIpakeHUE

10. TemmoeMKOCThb. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATyPhl

11. Duranenus. Pacder TemmoBoro s dexra mpu cTaHIapTHBIX yCIoBHsIX. Pacuer
TerioBoro 3ddekra mpu b0l Temreparype. 3akod Kupxrodda

12. 3akon ['ecca m cnencTBus U3 HETO

13. IlepBoe Hauamo TepmoauHamuku. DopmynupoBka. Paborta pacummpeHus
UJICAJIBHOTO ra3a MpHy Pa3INYHbIX YCIOBUAX

14. Xumnueckoe paBHOBecue. CocTosiHME paBHOBecHs. TepMOIuHAMUYECKHE
IIPOLIECCHI

15. XapakTepuCTHUKH  TEPMOJMHAMHUYECKHX  MapaMeTpoB  (IKCTEHCHUBHBIE,
uHTeHCcuBHBIE). [TapaMeTpsl U PYHKIIMN COCTOSHUS.

16. OcHOBHBIE MOHATHUS XWMHUYECKOW TEPMOJMHAMHKHU: CHUCTeMa (OTKpHITas,
3aKpbITast, U30JUPOBAaHHAS), paboTa, TEIUIoTa, asa, Mpoiecc, napaMeTpbl COCTOSHHUS.

17. ArperaTuBHass yCTOMYMBOCTb KOJUIOMJHBIX pacTBopoB. Koarymnsuus.
[IpaBwio llyneua-I'apau.

18. CemumenrtanmonHo-nud@y3nonHoe paBHoBecue. Y paBHeHne CTokca.

19. MonekynsapHO-KUHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM.

20. I'panuna ckonpxeHus. PakTOpPbI, OT KOTOPBIX 3aBUCHUT I3€TA-IIOTCHIUAI.
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Mertoapl onpeneneHus 13eTa- NOTeHIMala.

21. Crpoenue komiouanbix muneil. [IpaBuno ®asuca — Ilanera.

22. DnextpokuHeTHdeckue siBaeHus. [loTeHimansl TeueHns U CeAMMEHTALINH.

23. [zera-norennuan. CTpoeHHE JIBOMHOTO 3JIEKTPUUYECKOTO CJOSI YACTHIIBI.
[Tyt obpazoBanus [12C

24. DONEeKTPOKMHETHYECKHE CBONCTBA IUCIIEPCHBIX CUCTEM.
DJIEKTPOKUHETUUECKHUE SBJICHUSI.

25. OnTudeckue METOIbl UCCIETOBAHUS KOJUIOUIHBIX PaCTBOPOB.

26. Onruyeckue CBOMCTBA KOJUIOUIHO-IUCTIEPCHBIX CUCTEM. Y paBHEHUE byrepa
- JJamGepra - bepa u ero npaktuueckoe npuMeHenue. OnanecueHuus.

27. OnTu4eckne METOMbI UCCIEI0BAHNS KOJUIOUIHBIX PACTBOPOB.

28. OnTudeckne CBOMCTBA KOJUIOMAHO-IUCIIEPCHBIX CUCTEM. YpaBHeHUE Pases
U €ro MPaKTUYECKOEe MpUMEHEHUEe. MyTHOCTb.

29. MeToibl OYUCTKHU KOJUIOUJAHBIX PACTBOPOB U UX HPHUHIUIIBI.

30. Xumu4eckre METO/bl MOTYUYEHHs JUCIIEPCHBIX cucTeM. [lenTuzanus.

31. ®usuyeckre METOAbI MOTYUYCHHS JUCTIEPCHBIX CUCTEM.

OTtuer mo s1adoparopHoii padore (OJIP)
KonTpoJibHbIE BONIPOCHI K J1a00paTopHOil padoTe Ne 3
«OmnpenesieHne MOBEPXHOCTHOI0 HATSIKEHUS PACTBOPOB»

1. YUto Takoe cuia mOBEPXHOCTHOTO HATSKEHUS ?

2. Kak onpenensiercst K03hGUITMEHT TOBEPXHOCTHOTO HATSKEHUS TIPU TMHAMU-
YECKOM M JHEPreTUYECKOM PACCMOTPEHHUH 3TOTO SIBJIICHUS?

3. Kak 3aBucut k03(QQUIHEHT MOBEPXHOCTHOTO HATSKEHUSI OT TEMIIEpaTyphbl
Y HaJU4us IpUMeECeil.

4. SIBnenue cMauuBaHus. YTo Takoe KpaeBoOu yrosu?

5. YcnoBus TMHAMHYECKOTO PAaBHOBECHUS KAIUIM YKUJIKOCTH Ha MOBEPXHOCTH
TBEPAOIO TE€JIa, HA MOBEPXHOCTU IPYIOM KUIKOCTH.

6. Kanwuisipuble siBiieHusi. [{aBiieHue moj M30rHyToi MoBEpXHOCThI0. Dopmy-
na Jlanaca.

OTtuer mo s1adoparopHoii padore (OJIP)
KonTpoJibHbIE BONIPOCHI K J1a00paTOpHO padoTe Ne 4
«Omnpenenenue aAcOPOLMU YKCYCHOM KMCJIOTHI yIJIeM»
1. [laiiTe onpeneneHue MOHATUIM:aIcOPOIIHs,acOpOCHT,aIcOpOTUB,acopoar.
2. Kakue dakropsl BausitoT Ha anacopobuuto? Ilouemy amcopOiust — mporiecc
CaMOITPOMU3BOJIbHBIN?
3. B 4yem 3akitouaercs 0COOEHHOCTh aJIcOpOILIMU Ha TpaHUIIE pasjielia TBEPI0e
TEJIO — KUJAKOCTE?
4. Tlo xakuM TMpU3HAKaM MOKHO OTJIMUUTH(PUZUYECKYIO aJCOPOIMI00TXE-
MocopOmu?
5. Kaxkoit 9acTbi0 MOJIEKYJBIYKCYCHON KHCIIOTBIMPOUCXOIUT €€ aJcopOrms Ha
NOBEPXHOCTUYTJIA?
6. Kakue ypaBHEHMs HCHIOB3YIOTCS 11l OMMCaHUs IPOLECCOB afcopOruun?
7. Kakue BelllecTBa Ha3bIBAIOTIIOBEPXHOCTHO-aKTUBHBIMU? [IpuBeauTe nprume-
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pBI.
8. KakoBa mpuunHa BOSHUKHOBEHUS N30BITOUHON TOBEPXHOCTHOM SHEPTUH?

9. UTo TakoenoBEpXHOCTHOE HATSKEHHE? B KakuX equHUIAX HU3MEpseTcs 3Ta
BEJIMYMHA?
10. Ot kakux (HpakTOPOB 3aBUCHUT MMOBEPXHOCTHOE HATSXKEHUE?

JIJist MPpOMesKYTOYHOM aTTeCTALUM:
Yacrs 1

1. OcHOBHbIE MOHATHS TEPMOJAMHAMUKHU: TEPMOJIMHAMHUYECKAs CUCTeMa, Iapa-
METpPbI SKCTEHCHUBHBIC 1 MHTEHCUBHBIC, DYHKIIHS COCTOSTHUS, €€ CBOMCTBA. Y PaBHECHUS
COCTOSIHUA.

2. [ nagayno TepMOJIMHAMUKH. 3aMUIIUTE MATEMATHYECKOE BhIpAKEHUE B TU(-
dbepenHmanbHON U UHTErpaibHOU hopmax. UTo Takoe paboTa, TeIIoTa, BHYTPEHHSS
sHeprus, SHTaNbnus. [IpuBeauTe mpuMepsl GYHKIIUU COCTOSHUA U (QYHKIIUU MPOIIEC-
ca. Kakumu cBoiicTBamu o0nagaeT PyHKIUS COCTOSHHUS?

3. HyneBoii 3aK0OH TepMOJUHAMUKU. DMIIUPUYECKasi TEMIIEpaTypa.

4. TemnoeMkoCcTb. PU3NUECKUI CMBICIT YIETBHON U MOJISIPHON TEIUIOEMKOCTH.
Ennnannel nzmepenusa. CBa3b MEXKIY TEINIOEMKOCTBIO TPU P=constr TEII0eMKOCThIO
npu V=constais uaeaibHbIX ra3oB (ypaBHeHHe Maliepa).

5. Tennora. Onpenenenre TEMmIOThl B U30TEPMUUECKOM, H30XOPUUYECKOM, U30-
OapuyeckoM mporueccax. TemioTra MUKINYecKOro mpolecca.

6. Anuabatuueckuid mporecc. YpaBHeHHs aguadaTel. PabGora u Temiora B
aanabaTUYecKoM Ipoliecce.

7. TlonuTpomuyeckuii mporiecc. YpaBHeHUs moautponsl. [lpuBectu rpaduk
3aBUCHUMOCTH MoKazaTess nojautponsi(n) ot temtoeMkocT (C). Pabora u Terora B
MOJIUTPOITUYECKOM ITPOILIECCE.

8. 1 Mo uaeanpHOrO raza u3odapudecku npu Py pacmmpsercs ot Vo V,,
3aTeM U30TEPMUYECKU CKUMAIOT J0 UCXOAHOro o0beMa U MPHU 3TOM 00beMe JOCTH-
raet ucxojgHoro cocrosinus. [Ipencraspre nmpouecc Ha quarpamme p(V).Kak Ha3biBa-
etcs Takoil mpouecc? Kak rpaduuecku omnpeaenuTh TEIIOTY 3TOro mpoiecca? SB-
JSI€TCS TEIUI0TA MOJIOKUTEIBHON WM OTPULATENbHONU BEeTMYUHON? OTBET MOSCHUTE.

9. 2 Monb 1-aTOMHOTO MA€AIBHOTO Ta3a HaXOAATCs MPU aBieHuu Py u oobeme
V. I'a3 aguabatruecku C:KUMAIOT 10 V,, 3aT€M U30XOPUUECKHU MOHMKAIOT TEMIIepa-
TYpY, Y JIaBJICHHE Ta3a CTAHOBUTCS PaBHBIM P,, a 3aTeM HU30TEpPMHUECKH PACIIMPSAIOT
1o ucxoaHoro oowsema. IlpencraspTe npouecc Ha guarpamme p(V).Uemy paBHO u3me-
HEHUE BHYTPEHHEHN 3HEPruM B 3TOM Ipoiiecce?

10. TeroBo# 3pdekT XuMuUdeckor peakiuu. BiusHue TeMneparypsl Ha Tel-
JoBo# 3 dekt xumudeckon peakuun. Juddepennuansaas ¢popma ypaBHeHus Kupx-
roda. MuTerpanbuas ¢gopma ypaBHEHHUS MPU YCIOBUH: a) TEIJIOEMKOCTH YYaCTHUKOB
XUMHUYECKON peakIMy HE 3aBUCAT OT TeMIlepaTyphl; 0) TETIOEMKOCTH y4aCTHUKOB
XUMUYECKON peaKIMy 3aBUCAT OT TemrepaTyphl. [IpuBectu rpaduku 3aBUCUMOCTH
( AHp.yw) oT TeMnepatypsl (T).

11. OcHoBubie GopmynupoBku Il Hauana tepmoguHamuku. MaremaTuieckoe
BeIpakenue Il nawana repmoanuamuku. Pasencrso Knaysnyca.

12. 3anmnmmre paBencTBo Kitaysuyca. [l Kakux MponeccoB OHO BBIOJIHSET-
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csi. [lonsitue suTponuu. Kakumu cBoiicTBaMu 00J1a71a€T SHTPONUS U €€ U3MEHEHHE?
Kak u3mensieTcst 3HTpoIus IpH Mepexo/ie BEECTBA U3 TBEPOTO B KUIKOE U raz000-
pazHoe cocTosHUE?

13. Huknuueckue npoueccel. Tepmoaunamuueckuit KITJ[. Huxn Kapuo. Ipu-
Benute nuki Kapuo na nuarpamme P(V). KITJ] nukia Kapuo. CoiictBa nukia Kap-
HO.

14. PacueT 3HTpONMH B Pa3IMYHBIX TEPMOJAMHAMHUYECKUX IIPOLIECCAX C UICANb-
HBIM Ta30M: M30XOPUYECKOM, M300apUUYECKOM, U30TEPMHUYECKOM, aIMa0aTUYECKOM,
HOJIUNTPOITUYECKOM.

1 Monb UaeanbHOIrO Ta3a HaXoauTCs Tpu aaBienuu Py u oobeme V. a3 agua-
0aTHUYeCKH CKUMAIOT A0 V;, 3aT€M U30XOPUUYECKH MOBBIIAIOT TEMIIEpaTypy, U J1aB-
JIEHUE ra3a CTAHOBUTCS paBHBIM P,, a 3aT€M M30TEpPMHUYECKU PACHIUPSIOT 10 UCXOJI-
HOTO 00bEMa M TIPU 3TOM 00beME BO3BPAIAIOT B UCXOJIHOE cocTosiHUe. [IpencraBbre
nporiecc Ha nuarpamme p(V).UeMy paBHBI H3MEHEHUS SHTPOIUHU U SHTAIBITHHI B ’TOM
nporecce?

15. O6benuaennoe ypaBuenue | u Il Hauana TepmonuHaMuku. XapakTepucTH-
yeckue TepmoanHamudeckue Gpynkiuu U,H,G,F. Ilpupamenne ¢hynxumii dF,dG (AF,
AG). VIx 3HaueHue JIJ1s1 ONKUCaHUsl COCTOSIHUSI PABHOBECHS U BO3MOXHOCTH CaMOIIPOU3-
BOJIBHOTO MPOTEKAHMSI IPOLECCOB B 3aKPBITHIX TEPMOJMHAMUYECKHUX cucTteMax. [Tpu-
BeauTe rpaduk 3aBucUMOCTH 3Heprun ['muboca ot mytu npouecca npu P, T=const.

16. Cucremsl epeMEHHOTO cOCTaBa. XMMHUYECKUN MOTEHIHMAN KaK Mapluaib-
Hasi MOJISIpHAsI BEJIMYMHA SKCTEHCUBHOTO CBOMCTBA cucTeMbl. [IpuBeuTe BhIpaskeHUs
quist npupaniennit pyuxkuuit dF,dGuanst cucteM nepeMeHHOro cocrana.

17. YpaBuenus ['n66ca-/lrorema. Kakue Ba)kHbIe COOTHOIICHHUS MOXHO TIOJTY-
YUTh, UCIIOJIb3YSl 3TH YPABHEHUSI.

18. IlpuBeauTe BhIpaX)eHUs IJI1 XUMHUUECKOTO IMOTEHIala KOMIIOHEHTA B UJe-
AITBHBIX M peaJbHBIX Ta30BbIX cucTeMax. Kakue pakTopbl BAUSIOT HA 3HAYEHUE XUMHU-
YECKOro NOTeHIMaIa. YTo Takoe JIETy4ecTh KOMIIOHEHTA?

19. YUto Takoe xumudeckoe paBHoBecue? JlaliTe onpeneneHre KOHCTAHThI paB-
HoBecus. HanmnmuTe BbIpakeHHe 7151 KOHCTAHThI paBHOBECHSI cCUCTEMBL. [Li1st 3K30Tep-
muueckoit peakuuu: No(r) + 3H,(r) 2NH;(T) koncTanTa paBHoBecus (K.) npu Heko-
TopoitemnepaTtype paBHa 6.8. Kak usmenurcsa Bennuuna K.a) npu yBeInueHUn KOH-
uentpauu NH;B 2 pa3za, 0) npu yMEHbIIEHUH TEMIEPATYPbI?

20. YpaBHeHHE M30TEpMbI XUMUYECKOW PEAKIIMHU. 3alUIINTE BBIPAXKEHUE IS
KOHCTaHTBIPaBHOBECHS A peakUMU. cuzcoon(XK) + CoHsOHCH3COOCHs(t
H,0¢0),(AH® = 7 xJlx/Moinb). Kak Oyner u3aMeHATbCA paBHOBECHAs KOHLEHTpALMs
CH3COOC2HS5 u xoHcTaHnTa paBHOBECHS (YBEIUYUTCS, YMEHBIITUTCS, HE U3MEHHUTCS)
npu: a) yMeHbleHuu KoHnentpauuu H,O; 6) nobasnenuu B cuctemy CH,COOH; B)
YBEJIMYECHHUH JIaBJICHUA B 3 pasa; ') MOHWKEHUH Temneparypbl? OTBeT 000CHYHTE.

21. BausiHne TeMrepatypbl Ha KOHCTaHTY paBHOBecus. [IpuBenute ypaBHEHHs
u300apel Bant- ['odda B mudbdepennmnansuoit u maTerpanibHoit popmax. Cxematude-
cku n3o6paszure rpaduku 3aBucuMoct K,or Tu InK,ot 1/T nis snnorepmudeckoit n
9K30TEPMUYECKON PEAKLUN.

22. Iloctynar Ilnanka kak (GOpMyJIUPOBKA TPETHETO 3aKOHA TEPMOJAMHAMUKH.
[Ipumenenue Ilocrynara [lnanka k pacuery aOCONIOTHBIX 3HAYEHUM SHTPONUI Yu-
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CThIX BellecTB. Kak paccuntath M3MEHEHUE SHTPOIMU [ XUMUYECKUX PEaKUui Ha
OCHOBAHWHU 3HAYCHUM CTAHAAPTHBIX SHTPONUN YYACTHUKOB XUMHUUECKOU PEAKLINH.

23. Yro HazwiBaeTcs Pa3oil, YUCIOM KOMIOHEHTOB, BAPHAHTHOCTHIO CHCTEMBI?
[lepeuncnure ycnoBusi (pa3oBoro paBHoBecus. 3anuiiuTe ypaBHeHue Kiameipona-
Kiaysuyca. Jl;1s paBHOBECHS KUAKOCTh-TIAP MPUBEINUTE TPaPuK 3aBUCUMOCTH JIaBJie-
HUA Pa3oBoOro nepexoja otT remneparypsl. st kKakux (pa3oBbIX MEPEX0/I0B MPUMEHU-
Mo ypaBHeHue Knaneitpona-Kiaysunyca?

24. Onpenenurte TUIN AAAarpaMMbl. YKaXUTe 00JacTH CYIECTBOBAHUS >KHJIKO-
CTH, TBEpAOTO BEIIECTBA U Mapa Ha ¢a3oBoM nuarpamme. PaccuuTaiite yucio cremne-
Hel cBOOO/IBI ISl KaXK oM 001acTu Auarpammel. ({1 pa3auyHbIX quarpaMmm).

25. lnarpaMma COCTOSIHMSI OJHOKOMIIOHEHTHOM CHCTEMBI [JI1 HOPMalbHOMN
KUIAKOCTH. YKaXKHUTE 00JIaCTU CYIIECTBOBAHUS KUJIKOCTH, TBEPAOTO BEIIECTBA U Mapa
Ha ¢a30BoM nuarpamme. PaccumraiiTe 4nciio cteneHei cBOOOAbI TS KaXI0M 001acTh
IarpamMMel.

26. luarpaMma COCTOSIHUSI OJIHOKOMIIOHEHTHOM CHCTEMbI ISl aHOMAalbHOMN
x’uakocTu. YpaBuenue Kiameiipona-Knaysmyca mist ¢gazoBeix mepexomoB | pona.
Ykaxxkute 00J1acTH CyIIECTBOBAHUS JKHIKOCTH, TBEPAOTO BEIIECTBA M Mapa Ha ¢azo-
BOM auarpamme. PaccuuTaiiTe ynciio cteneHeld cBOOObI sl KaX10M 00jJacTu aua-
TpamMMBI.

27. JlnarpaMma COCTOSIHMSI CUCTEMBI, COCTOSIIIEN M3 JBYX KOMIIOHEHTOB, HE-
OTPAaHUYECHHO PACTBOPUMBIX B )KUIKOM COCTOSIHUM U HE PAaCTBOPUMBIX B TBEPJIOM CO-
CTOSTHUU, OOPa3YIOIIMX MPOCTYIO ABTEKTUKY. [locTpoeHne Takux auarpaMM Ha OCHO-
BaHHUU DKCIIEPUMEHTAIBHO MOJYYEHHBIX KPUBBIX OXJIAXKICHUS.

28. Chopmymnupyiite 3akoH Pays. [l kakux cucTeM IpUMEHUM 3aKoH Payiis?
Kakne nmpuumHbl NPUBOJAT K MOJOKUTEIBHBIM U OTPULIATENBHBIM OTKJIIOHEHUSIM OT
3akoHa Payns? Hapucyiite nuarpaMmy JaBJ€HUE - COCTaB ISl TakuX cucteM. C Bbl-
JIEJICHUEM WJIU C TIOTJIONMIEHUEM TEIUIOTHI MPOUCXOAUT 00pa3oBaHUE PACTBOPOB C OT-
pHULIaTeNIbHBIM OTKJIOHEHUEM OT 3akoHa Paynsa? [lpuBennure npumepsi.

29. PaBHOBecHE: JKUIKOCTD - Map 1jisi OuHapHo# cuctemsl. | 3akon Konosaso-
Ba. [IpuBegure nuarpammsl: TeMmepaTrypa - COCTaB, JaBieHUe-cocTaB. Kak ompene-
JIUTH COCTAB Iapa U COCTaB KUJKOCTU B reTEpOreHHOM 00acTu Ha auarpammax. [Ipa-
BUJIO pblyara.

30. PaBHOBecHeE: KUAKOCTb - Hap ajst OuHapHoii cuctemsl. Il 3akon Konoaino-
Ba. [IpuBenuTe quarpaMmel ¢ SKCTPEMYMOM: TEMIIEPATYPA - COCTAB, TABJICHUE-COCTAB.
Kak Takue cuctemMbl MOXHO Pa3IeIuTh Ha COCTABIIAIOIINE KOMIOHEHTHI?

31. Yro Takoe azeoTporiHas cmech? CKOJIBKO CTENEHE CBOOOIbI UMEET JABYX-
KOMIIOHEHTHAas a3€0TpoIHast cmech npu Ty, 1 P =1 atmM? [IpuBeaure npumeps! azeo-
TPONHBIX cMecel. [lepeuncnure MeToabl UX pa3/ieCHHUs.

32. bydepnsbie pactBopbl. Onpenenenne pK,yKCyCHON KUCIOThI HA OCHOBaHUU
noTeHIIMoMeTprudeckoro u3mepenus pH amnerarnoro OydepHoro pactsopa. [Ipuseau-
te rpaduk 3aBucumoctu pH pactBopa ot IgC(CH;COOH)/C(CH3;COOK). Kak rpa-
buyecku onpenenutsh pK,yKCyCHON KUCIOTHI?

33. Kpuockonusi. UTo Takoe KpHOCKOMHUYECKaAnocTosHHasA? OT Kakux (axTo-
pOB OHa 3aBUCUT? B Kako# mociaea0BaTeIbHOCTH MPU MOHMWKEHUN TEMIIEpaTyphl Oy-
IyT 3aMep3aTh PacCTBOPHI caxapo3bl, CyJb(aTa HATPUS U XJIOPUCTOTO KIS C OJJMHA-
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KOBOM MaccoBo#l gosnel? OTBET MOSICHUTE.

34. Yro Takoe 30ymuockonus? Uto Takoe r0ynnockonuueckasnocTosaias? Ot
Yero oHa 3aBUCHUT? DPU3MUECKUU CMBICI 30YyJIHMOCKONUYECKOUNOCTOsHHOW. Kakumu
HKCIEPUMEHTAIBLHBIMU JAaHHBIMU HY>KHO pacrojiaraTh JIJis ONpeIeICHUs] MOJIEKYJIsp-
HOM Macchl BEIIECTBA 30YJIMOCKONNYECKUM METOOM.

B kakoiil mocienoBaTebHOCTH MIPU MOBBIIIEHUN TEMIEPATyphbl OyIyT 3aKUMAaTh
PacTBOPBI MOYEBHUHBI, IITIOKO3bI M XJIOPUCTOIO KA C OAMHAKOBOM MacCOBOM A0JIEH?
OTBeT NOsACHUTE.

35. SBnenue ocMoca. OcMOTHYECKOE AaBI€HHUE AJi pa30aBICHHBIX PACTBOPOB.
VYpasuenue Bant- I opda mist ocMmotuueckoro gapiaeHus. YTo Takoe H30TOHUYECKHMA
kordunrent Bant-I'opda u yemy oH paBeH AJid pa3sHBIX TUIIOB 3JIEKTPOJMUTOBR?
OnpeneneHrne 0CMOTUYECKOTO AABJIEHUS METOJIOM KPHOMETPHH.

36. Uto Takoe oOpaTHbIii ocMoc? [l dyero mpuMeHsieTcs oOpaTHBI OCMOC B
dapmaruu? Chopmynupyiite 3akon Bant-I'odda. [l kakux pacTBOpoB CripaBe1iiuB
3akoH Bant- ['opda? Uto takoe nzotonnueckuii korddumnuent Baut-I'odpda n uemy
OH PaBEH ISl Pa3HBIX TUIOB 3JIEKTPOJIUTOB?

37. Dnextpoansiii noreHnuan. Kakum odpazom ero MoxxHo u3meputh? Kakue
(dakTOphl BIUAIOT HA BEIWYHHY AJIEKTpoAHOTO noteHnumana? [IpuBeaure ypaBHeHHe
Hepucra. CtangapTHBIN BOAOPOAHBIN 3JIEKTPO CPABHEHUS.

38. Dnexrpoasl Il pona. XnopcepeOpsinbiii anekTpo. [IpuBeaure 251eKTpOIHY IO
peakuuio, ypaBHeHue HepHcTa 11l 3JEKTpOJHOTO MOTEHIMANA, YCIOBHYIO 3aIlUCh
anektpoxaa. [Ilpumenenune snexkrpona. [lpuBeaure npumMep 3JIEKTPOXUMHUYECKON LEMU
¢ xjopcepeOpsiHbIM 3ekTposioM s usmepenus pH. Kakyio ¢yHKIMIO BBIOJIHSET
ATOT BJIEKTPOJI B TAHHOM 1ieTn?

39. Metaimookcunble 3ekTpoabl Il pona. [lpuBenure 31IEKTPOAHYHO peak-
L[MI0, BBIPAXKEHUE JI AJIIEKTPOJHOTO MOTEHIINAIIA, YCIIOBHYIO 3aIIUCh AsekTpoaa. [Ipu-
MEHEHHUE 3JIeKTpoaa. [IpuBeaure npumMep 3JEKTPOXUMUUYECKON LENU C CYPbMSIHOOK-
CUAHBIM dJIeKTpoaoM st u3mepeHus: pH. Kakyio QyHKIUIO BBIMOTHSET 3TOT 3JIEK-
TPOJ B JJAHHOM 11enn?

40. DnexTpoAbl C HHEPTHBIM 3JIEKTPOJHBIM MaTepUagoM. XHUHTHUIPOHHBIN
ANEKTPO. 3aIUIINTE AIEKTPOJHYIO peaKklvio, ypaBHeHue HepHera s 31neKkTpoaHo-
ro noTeHIuana. B kakux cpenax MOKHO MCIOJIb30BAaTh XUHTHIPOHHBIN JJIEKTPO IS
n3mepenuss pH. IlpuBenure yclOBHYIO 3alUCh DJIEKTPOXUMHUUYECKOM LIETH, C MTOMO-
LIbK0 KOTOPOU MOKHO u3MepATs pH.

41. DneKTpOobl C UHEPTHBIM AJIEKTPOAHBIM MaTEPUAIOM. ['a30BbIe€ IIEKTPOIBI.
Kaxue TpeboBanust npeabsABIsAIOT K JIEKTPOAHOMY MaTepUaly B Ta30BbIX 3JIEKTPOIAX.
Bonopoaubiii 35ekTpos. Y CTPOMCTBO, JIEKTPOAHAS peakuus, ypaBHeHHe HepHcra
IU1s1 BOOOPOIHOTO AnekTpoAaa. [Ipumenenue.

42. Cnoxusie Red-OXoanexktposasl. IlpuBenure mpumepsl NmepMaHTaHATHOTO-
AJIEKTPOJIa B KHUCIIOW M HEUTPAIbHOM cpenax. [IpuBenure 35eKTpoaHBIE pPEaKLUH.
3anumute ypaBHeHue HepHcTa aist 3TUX 31eKTpo0B. [' 1€ HCHOb3YIOT 3TH 3IEKTPO-
b19 804

43. CTEeKISHHBIN 3JIEKTPOA. YCTPOMCTBO. 3aNMILINUTE YPaBHEHUE 3JIEKTPOIHON
pEeakIMy U COOTBETCTBYIOIIEE ypaBHEHHE HepHceTa miid 3JIEKTPOIHOrO MOTEHIHANIA.
[Iprmenenne CTEKIISTHHOTO AIeKTpoaa. [IpuBeauTe yCioBHYIO 3aIUCh 3JIEKTPOXUMU-
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YECKOM LIEeNH, C TIOMOIIBI KOTOPOU MOKHO u3meputh pH pacTtsopa.

44. PaccuuTtaiite 3HaueHus: /]C B cTaHAapTHBIX YCIOBUSIX U KOHCTAHTY PABHO-
Becus (K, ) 1U1s OKMCIIUTENLHO-BOCCTAHOBUTENLHOM peakuun: 2Fe’ ™+ 2I'= 2Fe?+ 21,;

CIENanuTe BBIBOJI O BO3MOYKHOCTH €€ CaMOIIPOM3BOJIBHOTO IIPOTEKAHUS B JaH-
HBIX YCJIOBHUSIX. 3alMIIUTE 3JIEKTPOJIHBIE PEAKUUU W NPHUBEAUTE YCIOBHYIO 3aIHCh
raJIbBAaHUYECKOTO 3JIEMEHTA, B KOTOPOM OOpAaTHMO MPOTEKAaeT 3Ta peaklus, pyKo-
BoACTBYsACh npasuiamu MIOTTAK.

45. duznueckue raJbBaHUYECKUE JIEMEHTHI. [IpuBequTe npuMepsl TAaKUX dJIe-
MeHTOB. [IpuBenure Beipaxkenue A IJC Takux neneit. Ot kakux pakTOpoB OHA 3a-
BHCHT.

46. [laiiTe onpejeneHue MopsaKa peakiuy Mo BEMIECTBY U 0011ero (IOJIHOT0)
KMHETHUYECKOr0 MOpsiKa peakiuu. MOoXKeT U MOPSJOK peakiuu ObITh HYJIEBBIM,
IpOoOHBIM, OTpuIaTebHBIM? OT KakuX (haKTOPOB 3aBUCHUT MOPSIIOK JTAHHON peakinu?
DKCIEpUMEHTAIbHBIE METO/IbI OIIPEACIICHUS MOPSAKA PEAKIUU.

47. HeoOpatumbie peakiuu 1 mopsiaka. UTo Ha3bpIBaeTCsl MOPSIKOM XHMHYE-
ckoii peakuuu? [lepuon nonynpeBpainenus i peakuuu 1 nopsiaka. [Ipusenure npu-
Mepbl peakiuil 1 nopsiaka. Kakum oOpa3oM Ha OCHOBE 3KCIIEPUMEHTANIBHBIX JTAHHBIX
MOKHO ONPEIETUTh MOPSAIOK PEAKIIMU U KOHCTAaHTY CKOPOCTH peakuuu 1 mopsaka?
[IpuBenuTe XapakTepHbIe A1 peakuuu 1 nopsaka rpapuyeckrue 3aBUCUMOCTH.

48. HeoOpatumas peakuus 2-ro nopsiaka: 2A-B. Hapucyiite rpaduk 3aBucumo-
CTU KOHIIEHTPAMX NCXOAHOTO BEIIECTBA U IPOAYKTAa PEAKIIUH OT BpPEMEHU. 3aluIIu-
T€ OCHOBHOE KMHETHYECKOe ypaBHeHue. [IpuBeanTe ypaBHEeHHE 3aBUCUMOCTH 00paT-
HoM koHUeHTpauu 1/C ot Bpemenu. Kak nepuoj nonynpeBpalieHus 3aBUCUT OT Ha-
yanbHOU KOoHUeHTpauuu? Kak rpaduyecku onpenenuTb KOHCTAHTY CKOPOCTH Peak-
nun? KakoBa ee pa3MepHOCTh?

49. BausiHne TeMiepatypsl Ha CKOpPOCTh XUMU4ecko peakuuu? [IpuBeaute
ypaBHeHHEe Appenuyca. Uto Takoe sHeprus aktuBanuu? [puBeaute 3aBucuMocts [nK
= f(1/T).Kax Ha OCHOBaHHMH KCIIEPUMEHTAIBHBIX JIAHHBIX OMPEACIUTh YHEPTUIO aAK-
TUBaLUU?

50. OGpaTumas peakuus nepBoro nopsigka. Kunernueckue ypasuenust. [Ipuse-
JIUTE XapaKTepHble KNHETUYECKHE KpuBbIe. [ [prumepbl 00paTUMBIX peakLui.

51. [TapannensHeie peaknuu. Knnetnueckue ypasaenus. [IpuBeaure xapakrep-
HbIE KHHETUYECKHE KPUBBIE. [ [puMephl napajuieIbHbIX PEAKLIHN.

52. IlocnenoBarenpHble peakunu. Kunernueckue ypaBHeHus. [IpuBegure xa-
paKTEpHbIE KUHETUYECKHUE KpuBbIe. KpaliHue cilyyan B KHHETUKE NOCJIEN0BATENBHBIX
peaKkuui, «IEPEXOJHOE» U «BEKOBOE paBHOBecHe». [IpuMepbl mociienoBaTeIbHBIX
pEaKIuu.

53. ®epMmeHTaTuBHBIN Katanu3. Teopuss Muxasnuca-MeHnTeH. OCHOBHBIE TO-
ctynatel Teopuu. Koncranta Muxasnuca. KakoB ee ¢usznueckuii cmpicn? DKcnepu-
MEHTAJIbHBbIE METO/IbI ONPEICIICHHs] KOHCTaHThl Muxasmuca.

Yactp 2

1. Kakue u3 gaHHBIX BELIECTB SIBJISIOTCS NOBEPXHOCTHO aKTUBHBIMU 1O OTHO-

LIEHUIO K BOJE:
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CHj;(CH,);COOH,CH,(OH), CH(OH)CH(OH)CH(OH)CH,0H,
NaHCO;,NH,(CH,),COOH, NH,(CH,),CH;, Na,HPO,? M300pa3ute n30TepMBbI 110-
BEPXHOCTHOTO HaTsHKeHMS 11 3Tux [TAB.

2. C moMOIpbI0 KaKoTO W3 YKa3aHHBIX METOJIOB XpoMarorpaduu MOXHO pe-
IIUTh CIEAYIOIIMe3aaaun: 1) BBIIEIUTh PEenTOpPbl JEKAPCTBEHHBIX MPENapaToB; 2)
onpenenuTbHocHopopraHuuecKuil MHCEKTUIU] MPU OTPABJICHUU HUM; 3) MPOBECTH
UJeHTU(PUKAINIO JIGKAPCTBEHHOTO BEILIECTBA; 4) pa3/ieuTh cMeCh (peHoa, YKCYCHOMN
KHUCJIOTHI U ATWJINPONHOHATA? a) Ouocnenuduyueckas; B) aicopoImoHHas KOJOHOYHAS;
0) ra3o0->XuIKOCTHAS; T') TOHKOCJIOHHAS.

3. VYkaxuTe, KaKOro TUIA aJCOPOIMsS MOXET Peaqru30BaThCS B CICAYIOIIUX
(bU3HKO-XMMHUYECKUX CUCTEMAX: 1) BOIHBIN pacTBOp ojieaTa HATPUs; 2) aKTUBUPOBAH-
Heiit yronbs U O,nipu 2000 K; 3) CaCOsB pactBope CaCl,; 4) TBepablii aicopOCHT U
NH;. a) nuzbuparenbHas noHHas afcopOus; 6) THOOCOBCKas aacopOIHs; B) MOHOMO-
JeKyysipHast aacopOmus Jlenrmiopa; r) Xxumudeckas ajgcopOuus; 1) dbuzndeckas aj-
copOmws.

4. byranamuH-1 B BOJJHOM pacTBOpE MMEET MOBEPXHOCTHYIO aKTUBHOCTb =
0,99-10° Jxmmons . Kakosa cTpykTypHas popMyJiia ero roMoJora, €CJm ero noBepx-
HOCTHAsl aKTUBHOCTB cocTaBiszeT 35.58-10° xxmmons ' ?

5. C noMouipl0 Kakoro M3 yKa3aHHBIX METOAOB XpoMaTorpaduu MOKHO pe-
IUTh CIEAYIOIIMe3aaaun: 1) BhIIEIUTh PEIEnTOPhl JEKAPCTBEHHBIX MPENnapaToB; 2)
onpenenutbGhochHopopraHuuecKuil MHCEKTUIU MPU OTPABJICHUU HUM; 3) MPOBECTH
UJEHTU(PUKALNIO JIGKAPCTBEHHOT'O BEILIECTBA; 4) pa3/ieuTh cMeCh eHoa, YKCYCHOMN
KHMCJIOTHI U ATUJIIPONHOHATA? a) Ouocnenuduueckas; B) aicopoIMoHHass KOJJOHOYHAS;
0) ra30-KHUJIKOCTHAS; T') TOHKOCJIOMHAS.

6. Kaxkoe BemectBo NH,(CH,),CH;umu NH,(CH,),CH;306manaet 6ombiei mo-
BEPXHOCTHOM aKTUBHOCTBIO M BO CKOJIBKO pa3? OTBET MOsSICHUTE.

7. Ilpum cTramarMOMETPUYECKOM OIPEIEICHUH TMOBEPXHOCTHOTO HATSIKEHUS
pPacTBOPOB HEKOTOPBIX BEIIECTB MOJTYUYEHBI CIEIYIONINE pe3ynbTaThl: pacTBOp Nel —
74 xamnu, pactBop Ne2 — 51 kams, pactBop Ne3 — 88 kamensb, 11 Boabl — 65
kanenb. OnpeaenuTe NOBEPXHOCTHOE HATSKEHUE ATUX PACTBOPOB, CUMTAs, YTO UX
WI0THOCTH oaMHaKoBEL, 0(H20) = 72.5-103 J[x/M?, M yKa)uTe B KaKHX PacTBOPax
Haxoaunuch [TAB unu ITUB.

8. VYkaxuTe, Kakve U3 CIEIYIOMUX BEUIECTB SBJISIOTCS SMYJIbraTOpamMu B CH-
CTEeM€ TOJIyOJd— Boja: XJopuja kKanbius, cteapaT HaTpus (C,7H;sCOONa), riroko3a,
*Kemdb, ojieat kanbius ((C7H;3C0O0),Ca).

9. s romosioros psjia ogHoaToMHBIX criupToB C H,,iOHOBLIN onpenenenbl
CIIEIYIOIINE BEIMYMHBI MOBEPXHOCTHOM aktuBHOCTH: 10-10°%; 0.9-10%; 3.0-10%; 32.3-
10° Jxmmons . CooTHECHTE ITH 3HAYEHHS CO CTPYKTYPHBIMU (OPMYJIaMU CIIUPTOB:
Oyranoui-1, rekcanoi- 1, nenranon-1, nponanoin-1 u n3o0paszuTe U30TEPMBI aACOPO-
IIUU JJIS 9TUX BEIIECTB Ha TPaHUIIe pacTBOp—BO3ayX. [lokaxuTe Ha mpumepe 000
napbl U3 9TUX CIUPTOB MIPUMEHUMOCTH Tpasmiia [roxno—Tpayoe.

10. Kakass u3 kapOOHOBBIX KHCITOT: a) OyTaHOBas WM O) rekcaHoBask UMeEET
OOJIBIIYIO BETMYMHY IMOBEPXHOCTHOM aKTUBHOCTH U BO CKOJIBKO pa3? OTBET MOSCHU-
Te. U300pazute nu30TepMbl MOBEPXHOCTHOTO HATSXKEHUSI ATUX KUCIIOT.

11. Ouenus nprupoay 1 MaccoBBIE JOJIM PACTBOPEHHBIX BEILIECTB, PACIIOI0KUTE
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JTAHHBIE PACTBOPHI B TIOPAJIKE YOBIBAHUS BETMYMHBI UX TTOBEPXHOCTHOTO HATSXKCHUS
a) 0.1% pactBop oneara HaTpust 6) 10% pactBop caxapossl B) 0.5% pacTBop oseara
Hatpus T) 20% pactBop xyopuna Hatpus. M300pa3ure M30TepMbl MOBEPXHOCTHOTO
HATSDKEHUS IS TAaHHBIX BEIIECTB HA TPAHUIIE PACTBOP—BO3/YX.

12. 3 nepedncieHHbIX HMKE BEUIECTB YKaKHUTe, Kakue oTHocsaTca K [TAB,
[IMB unu KnoBEpXHOCTHOHEAKTUBHBIMBEILIECTBAMUN300pa3UTE M30TEPMBIIO-
BEPXHOCTHOTOHATSKEHUS ISl KaKI0T0 U3 HUX: pocdaT HATpus, TIF0K03a, MAIbMUTAT
KaJlvsl, aMUHOYKCYCHasi KUCJI0Ta, TeKCaHo-1, pochaTuANIXOJIUH.

13. Vkaxkure, KaKUM U3 NPUBEICHHBIX METOJOB XpOMATOrpa(uu MOXKHO pazjie-
Tk D-rmoko3y (M= 180 r/mons, Trut = 146 °C) u D-pubo3y (M= 150 r/mons, T
= 87 °C): a) ra3o-XuaKocTHas; 0) aacopOIIMOHHAs KOJOHOYHAS; B) MOJICKYJISIPHO-CH-
TOBasI;T)MOHOOOMEHHAs.

14. 3 mepedncieHHbIX HIKE BEIIECTB YKakuTe, kakue otHocsaTcs Kk [TAB,
[INB w1 KnoBepXHOCTHO-HEAKTUBHBIMBEIIIECTBAMUM300pa3UTe U30TEPMBIIO-
BEPXHOCTHOTOHATSHKEHUS JUISl KOXKIO0r0 U3 HUX: XJIOPUJl HATPUS, MAaHHUT, OJieaT Ha-
TpHs, MEHTaHab, (HhochHaTUTNITKOTAMIH.

15. MoXHO 11 pa3faeanuTh METOJ0M MOHOOOMEHHOM XpomaTorpaduu cieayro-
mue cMmecu: a) GeHo, o-HUTPOoheHOII, U-MEeTIIPEeHOI; 0) KCHINUT, COPOUT, MAHHHUT?
OTtBeTr 000CHYITE, HCXO/S U3 CTPYKTYPBI pa3easieMbIX BEIIECTB.

16. byranoBas KuciI0Ta B BOJJHOM PacTBOPE UMEET NOBEPXHOCTHYIO AKTUBHOCTh
g= 0,28-10° Irxmmons™!. KakoBa cTpykTypHas (OopMysa ee TOMOJIOTra, €CIIU €T0 II0-
BEPXHOCTHAsl aKTUBHOCTB coctasiseT 3.05-10° rxmmons'?

17. OueHuB npUpoAy M KOHLEHTPAIMU PACTBOPEHHBIX BEIIECTB, PACIIOIOKUTE
JTAHHBIE PACTBOPHI B MOPSJIKE YOBIBAHUS BEIMYUHBI UX MTOBEPXHOCTHOTO HATSKEHHUS:
a) 0.1 M pactBop CsH;;COONa6) 0.5 M pactBop ranakto3sl B) 0.05 M pactBop CsHj;.
COONar) 0.05 M pactBop C;7H33COONa. N300pa3ure n30TepMbl MOBEPXHOCTHOTO
HATSDKEHUS U1 TAHHBIX BEIIECTB HA TPAHUIIE PACTBOP—BO3YX.

18. Ykaxkute, B KAKOM MOPSIKE OYIyT BHIXOJIUTH U3 KOJIOHKH aMUHOKUCIIOTHI,
paszzenseMble METOA0M HOHOOOMEHHOM XpoMaTorpaguu Ha KATHOHUTE, MIPH IHOUPO-
BaHUM MX PACTBOPOMC MOBBIIAIOIMIMNMCS 3HaUeHueM pH: 1) aprunun; 2) rioyramMuHo-
Bas KuCJ0Ta; 3) nu3uH; 4) denunananux. a) 1-2-4-3; 6) 4-2-3-1; B) 2-4-3-1; 1) 3-2-1-
4,

19. [Ipn u3MepeHnr NOBEPXHOCTHOTO HATSKEHUSl CTAIArMOMETPUYECKUM Me-
togoMm pactBoputenb (H20) BbiTekaeT B konmuecTBe 67 Kamelb, a pa30aBieHHbBIN
pactBop 1IAB - - B konmnuectBe 83 kamenb. YeMy paBHO TOBEPXHOCTHOE HATSIKEHUE
pactBopa, ecin o(H,0) = 72.5-107 Tx/m?.

20. Kakoro tuma smyinbcust 00pazyercs B pe3yjibTaTe BCTPSIXUBAHUS PACTUTEIb-
HOTO Maciia (TpUOJEWITIUIEprHa) B MPUCYTCTBUU BogHOTO pactBopa NaOH? Otser
nosiciute. M300pa3ure cTpoeHUe YacTHUIbl NMOMy4eHHOU sMyibcuu. Kakoe sBieHue
Oynet HaOmroaThCs Mpu H00aBiIeHUHU B AMylbenio pactBopa MgCl,? KakoBo ctpoe-
HHUE YacCTHUIIbl 00pa3yromiencs Mpu 3TOM dMYJIbcUn?

21. Hwxke mpuBeseHbI BpeMeHa yACp)KUMBaHUS (BpeMsi OT BBEICHUS MPOOBI B
xpomatorpad 10 BbIXOJa MaKCHMyMa ITMKa Ha XpOMaTorpaMme, B MUH.) CIIUPTOB MPH
onpenenenun ux merogom [KX: nmponanon — 0.90, 6yranon — 1.1, meranon —
0.53. Cxematnuno uzoo0paszute [ KX xpomarorpaMmy 3TO CMECH.
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22. Kakve moHbl OyayT MPEUMYIIECTBEHHO aJCOpOMPOBATHCS HA acopOeHTE
BaSO,4: COs*, PO4*, CINOs, K*, Ca**? B COOTBETCTBHU ¢ KaKUM IIPABHUIIOM IIPOXO-
JUT 3Ta afcopOonus?

23. HuxenepeyuciaeHHbIE BELIECTBA PACMONOKEHBI B MOPSIAKE YMEHBIICHUS
MHTEHCUBHOCTU MEXMOJICKYJISIPHBIX B3aUMOJICUCTBUN. YKaXUTE, KaKhe 3HAUYCHUS
OBEPXHOCTHOrO HaTsxeHus (107 Ix/M?) COOTBETCTBYIOT 3TUM BelecTBaM: 1) Boaa;
2) denom; 3) aneron; 4) okran. a) 42.3; 6) 21.8; B) 72.5; 1) 23.8.

24. Yto npou3ouaeT ¢ 3MyJIbCUEH, CTAOMIN3UPOBAHHON OJI€aTOM Kajus, €CIu:
a) B OMYJIbCHUIO 100aBUTh PacTBOP CyJsib(aTa aatoMUHUS; 0) TPOPUIBTPOBATE IMYJIb-
CHIO uepe3 QuiIbTp cMayMBaeMblii BOJIOM, HO HE CMAuMBaEMbIi AMYJIBIUPOBAHHBIM
BEILIECTBOM?

25. CBexenoy4eHHbINH, OTMBITBIM OT MIPUMECEN SJIEKTPOIUTOB OCAJ0K THAPOK-
cuna xene3a (I11) pazgemmim Ha nBe nopruu. K ogHOM 1006aBUIN HEOOIBIIOE KOJIH-
yecTBO xJjopuna xeinesa (III), k apyroit - consiHoN KUCI0ThL. B TOM U 1pyrom ciyuae
oOpazoBarcs 305b rTuapokcua xkenesa (I1I). Kak naseiBaercs atot nporecc? Cxema-
TUYECKU N300pa3uTe CTPOCHNUE MHUIICIUT MTOJTYyUYEHHBIX 30JIeH.

26. 3011b cynbdaTa CTPOHLUS MOMyYeH A0OaBIeHUEM § MJI BOJAHOTO PacTBOpPA
SrCl,c xontenTparueit 0.05 mons/a k 10 mur pactBopa Na,SO4c xormenTpanueii 0.02
MOJIB/1. CXxeMaTUuuecKu U300pa3uTe CTPOCHUE MUIIEIUIbI MTOTYUYEHHOTO 30JIs1, YKaKu-
T€, KaKue MOHbI OyAyT BXOJUTH B IJIOTHBIN aJICOPOLIMOHHBIN, a Kakue B TU(Py3HBIit
cnout. Kakoii 3aps1 rpaHysibl OJYYEHHOTO 301517

27. Insa nByx koutouaHsix [TAB skcniepMeHTabHO YCTAHOBIIEHBI BEIUYUHBI
KKM: 2-10° mons/n u 3-10* monw/n. Kakue BBIBOJIBI HA OCHOBAHUM ATOTO MOXKHO
clenaTh: a) o BenuunHe ruipodoOoHOoM yactu mosekyn [TAB; 0) o uucne arperamuu
stux [TAB?

28. Hanumure popmyty 30518 cynbdata 6apusi, noxyueHnoro u3 Ba(NO;),B u3-
obiTke H,SO,4. HazoBute cocTaBHbIE YaCcTH MUIIEIUIBI, OMPEIEITUTE TPAHUIIBI U 3HAKU
TEPMOJAUHAMHUYECKOTO () U AIEKTPOKMHETUYECKOTO (¢) moTeHmanoB. Kakue u3 npu-
BEJICHHBIX AJIEKTPOJIMTOB MO OTHOIICHUIO K 3TOMY 30JII0 SBISIOTCS UHANGD(HEPEHTHBI-
MU, a kakue — HenHauddepeaTHeiME — K,CO;, Mg(NO;),, BaCl,, Pb(NO;),?

29. [Ipu koarynsuu HEKOTOPOTO 30JISI MOJ ACHCTBHUEM DJICKTPOJIUTOB OBLIU
HalJIeHbl cieayronme noporu koaryisiiuu (MmMons/n): Crnop (NaCl) = 9.25, Cnop
(BaCl,) = 0.1, Cnop (MgS0O,) = 0.12, Cnop (FeCl;) = 0.02. Onpeaenurte 3HaK 3apsiaa
KOJUIOMTHOW YacTHIlbl. B KakuxX U3 MPUBEACHHBIX JIEKTPOJUTOB MOHBI-KOATYIISTHTHI
00J1a1at0T OJIM3KON KOAryIupyromiei cnocoOHOCThIO?

30. K 50 mu1 0.01 M pactBopa BaCl,no6asneno a) 100 mu, 6) 20 M, B) 400 mn
0.005 M pactBopa H,SO,. B kakom ciryuae o6pasyercs 0caiok, a B KAKOM — KOJIIO-
uaHas cuctema (3011b)? KakoB 3apsia momaydeHHoro 307 (3oei)? Hanumure Gpopmy-
JIbI 30J1€H, COOTBETCTBYIOIINX BIOpaHHBIM BaMu BapuaHTam.

31. 3omp Opomuaa cepebpa moiydeH nodamieHuemM 20 M BOJHOTO pacTBOpa
AgNOsc kornentparmer 0.005 monb/nm k¥ 30 mi pactBopa KBrc koHmeHTparuei
0.0025 monp/n. CxemaTH4eCKH M300pa3uTe CTPOCHHUE MUIIEIUIBI MOJYYEHHOTO 3014,
YKQXUTE, KAaKHe UOHBI OyayT BXOJIWUThH B IJIOTHBIN aJICOPOIIMOHHEIN, a Kakue B Aud-
¢y3HbIi cnoi. Kakoit 3apsin rpaHysibl MOJXYYEHHOTO 30157

32. 3omp Qocdara kanpuus nomydeH cMmemmBanuem 20 mu 0.02 M pactBopa
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CaClyu 5 M 0.04 M pactBopa K;PO,4. M300pa3ute cTrpoeHre MHUIIEIUTBI 3TOTO 301,
YKa)XUTE 3HaK (- MOTEHIIAANA.

33. Cmemanu paBHble 00beMbl 0.015 M pacTBopoB seno3u K. JlobaBka kakoro
U3 YKa3aHHBIX DJICKTPOJIUTOB TMpHUBEAET K oOpaszoBanmio 30751 Agl: a) KBrumm 0)
NaNQO;? M300pa3ute cTpo€HHE MULEIIBI 3TOTO 30151, YKaXHUTE 3aps]l TPaHyJIbl.

34. CmemmBanuem 25 mu 0.01 M pactBopa AgNO;u 35 mn 0.01 M pactBopa
KClnonyuunu 3016 AgCl. M3006pa3ute cTpoeHrue MULIEIIIbI 3TOrO 30151, YKaKUTE 3a-
PSAI TPaHYyJIbL.

35. JlaHbI TOPOTH KOATYJISILIMK HEKOTOPOTO 30J15 IJIS CIICAYIOIINX DJIEKTPOJIUTOB
(8 moui/m): KCl— 200, MgSO,— 4, AI(NO;);— 0.02. Kakos 3apsia yacTuil 305157

36. CeexeocaxeHnblli ocagok Fe(OH)3nepeBenu B KOJUIOMIHOE COCTOSHHE,
no0aBuB HeOoubiIoe konudecTBO pacTBopa FeCl3. Kak HazbiBaercs 3TOT mporiecc?
N3o00pa3ute cTpoeHrne MUIEIBI 3TOTO 3011, YKaKUTE 3apsij rpaHysibl. MOXXHO JH
TUM CIIOCOOOM TEPEBECTH B 30JIb BECh OCATIOK?

37. Hanumute popMyIty MHUIIEIUTBI 307151 TUAPOKCHIA ATFOMUHUS, 00pa3yrole-
rocsi Ipy BO3JIEUCTBUU KETYJAOYHOTO COKa, COJIEPHKAIIETO COISHYIO KUCTIOTY, Ha Mpe-
napart ajabMareib, OCHOBHBIM KOMIIOHEHTOM KOToporo siBisiercst Al(OH);.

38. Ykaxure, Kakue U3 NPUBEICHHBIX COCAUHEHUN OTHOCATCS K KOJUIOWIHBIM
HAB:a) C6H5CH20H,6) CH3CH2COOH,B) C16H33N+H3C1_;F) C17H31COONa;I[)
C10H21OS02N3; C) CH3(CH2)2COOH, )K) C18H37N+(CH3)3C1_; 3) CH3(CH2)4NH2
JlaiiTe onpeeieHUEe MOHSATUIO «KKPUTHYECKAsh KOHIICHTPAIUS MULIEITTIO00pa30BaHUS.

39. Kakue BUIbI HApYIIEHUS] YCTOMYMBOCTH KOJUIOUIHBIX CUCTEM, IMYJIbCUN U
pactBopoB BMC HabmofaroTcsi mpu BOZHUKHOBEHUHU (hapMalleBTUYECKUX HECOBME-
CTUMOCTEH B JIEKapCTBEHHBIX Ipenaparax?

40. Paccuunraiite cTeneHb HaOyxaHUs Kpaxmalia, eciid 1 r kpaxmasia morjomaer
0.3 mu pactBopa KBr(p = 1.05 r/mu). Kak 3aBucut crenenp HaOyxaHus OT TeMIiepa-
Typbl Ha BTOpPO# cTaauu HaOyxauusi? OTBET MOSICHUTE.

41. Cycnensus 6emoil rIuHbL, TPUMEHSIEeMOU B (hapMaiiuu, mpeicTaBiseT coooi
TUTACTHYECKOE TBEPI00Opa3HOE TENo, He 00JIaaroliee TeKy4eCThio, HO TIOC)Ie BCTPSI-
XUBAaHUS PA3KIKACTCSA U JIETKO BBITEKAeT U3 cocyda. Yepe3 HEKOTOpOEe BpeMs Cyc-
NIEH3WsI CHOBA CTAHOBUTCS TBEPp1000pa3HOi. Kak Ha3pIBaeTCSl OMMCAHHOE SBJICHHE?
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