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ITacmopt
(oH/Ia OI]€EHOYHBIX CPE/ICTB 10 YYe0HO# ANCHUIUTHHE
XuMus

[TepeueHb KOMIIeTEHLUM (371IEMEHTOB KOMITETeHLUM), (DOPMUPYEMBIX B pe3yJibTaTe
OCBOEHUS YueOHOM AUCIUTIIMHBI (MOZYJIs)

Kop JTanbl
Ne KOHTPOJ} q)OPMyHHpOBKa, KoHTpo/mmpyembie TeMbl y4eOHOH (popmupo-
HpPYeMoOH | KOHTPOJ/IMpyeMOH BaHUA
n/n JUCIUIIMHBI
KoMmIieTe KOMIIeTeHI[UH! (cemecTp
HIUH HU3y4YeHHUs1)
1 OIIK-1 CriocobeH BBezieHve B IUCLUTVIUHY 1

TIPUMEHSTh Tema 1. CTpoeHue BellleCTBa, OCHOBHbIE 3aKOHbI 1

eCTeCTBeHHOHAyUHbIl | XUMUHU.

eu Tema 2. CTpoeHue aToma. 1

0OLIeHH)KeHePHBIe Tema 3. CucTeMaTKa XUMHUYECKUX 3JIEMEHTOB. 1

3HaHMA, METO/BI Tema 4. Xumuyeckasi CBsi3b. 1

MaTeMaTH4eCKOro Tema 5. Xvmus BelljeCTBa B KOH/IEHCUPOBAaHHOM 1

aHa/In3a u COCTOSIHUH.

MOAETMPOBAHUA B | Tema 6. JHepreTvka XMMHUYECKHMX MPOLIECCOB. 1

NMPOQeCCHOHANBHOM | Teyma 7. XuMuueckast KHHETHKA. 1

AEATEBHOCTH Tema 8. PaBHOBecHe B FTOMOreHHOM U 1
reTeporeHHOW CUCTeMax.
Tema 9. PacTBOpBI. 1
Tema 10. D/IeKTpOXUMHUYECKUE TTPOLIECCHI. 1
Tema 11. D/1eKTpOXYMHUYECKHUE MIPOLIECCHI B 1
3JIEKTPOTEXHUKE.
Tema 12. XuMusi BOJBL. 1
Tema 13. XvMus BsSDKYILLErO BellleCcTBa. 1
Tema 14. XvMusi MeTalJIOB. 1
Tema 15. XvMUs HeMeTaJlJIOB. 1
Tewma 16. Dy1eMeHTbl OpraHMueCKON XMMUU. 1
Tema 17. XyvMuUsl U 0XpaHa OKpY>Karolliei cpejibl 1




IToka3aTe/M U KPpUTEPHHU OLleHUBAHMSI KOMIIeTeHIUM,

OIINCdaHHeE ITIKAJ/I OIléeHUBAHUA

Kopg
KonTtponupye
KOHTPOJIH HaumeHoBaHMe
No o IToka3zarte/b oLfeHMBaHHUA MBble TeMbl
pyemon o OL|€HOYHOI'0
n/n (3HaHUA, yMeHUs, HAaBbIKH) yueoHo#
KOMIIeTeH cpejcCTBa
AUCLIUI/IMHBI
117071
1 | OIIK-1 3HaTh: CII0COOBI PUMEHeHUsT Tema 1. onpoc
eCTeCTBeHHOHAYUHBIX U 00IIenH)KeHepPHbIX Tema 2. TeopeTU4ecKoro
3HaHWM, METO/|0B MaTeMaTH4eCcKoro aHaimu3a u | Tema 3. Marepuaria,
MO/Ie/IMPOBaHus B Npo¢eCcCUOHaTbHON Tema 4. BBIITO/THeHHE
JesaTe/IbHOCTH Tewma 5. MPaKTAYeCKUX
yMeTb: [IPUMEHATHL eCTeCTBeHHOHAyYHbIe U Tema 6. pabor,
o0I1lerH)KeHepHbIe 3HaHUsI, MeTO/Ibl Tema 7. BBITIOJIHEHUe
MaTeMaTUuyeCcKoro aHaausa U Mogenuposanus B | Tema 8. n1abopaTopHbIX
npoeCcCrOHaNTBbHOU [1eITeTbHOCTH Tema 9. pabor,
BJIa/IeTh HAaBBIKAMH: [IPUMEHeHUs Tema 10. KOHTPOJIbHAS
eCTeCTBeHHOHAYYHBIX U 00IenHKeHepHbIX Tema 11. pabora,
3HaHUU, MeTOZI0B MaTeMaTUUeCKoro aHaims3a u | Tema 12. Pa3sHOYPOBHEBEIE
MO/ie/IMPOBaHUs B MpodeCcCroHaTbHOU Tema 13. 3a7lauu U
JlesqTe/IbHOCTH Tema 14. WHUBUyalbHbIe
Tema 15. 3a/laHus
Tema 16.
Tema 17.




@oH/IbI OIIEHOYHBIX CPE/CTB M0 JUCIUTIHHE
«XuMua»

Omnpoc TeopeTHYeCcKOro Marepuasia

BBepeHue B AUCIUIUINHY.

1. Uto usyvaer HayKa XUMUsA?

2. CBsA3b XMMHWUECKUX HayK C JPYTMMU HayKaMU.

3. Kakue 3a/1aun COBpeMeHHOW XUMUU?

4. KakoBa posib XUMHU B TeXHUYECKOM IIporpecce W pelleHUuH 3KOJI0TMYeCcKUx
npobnem?

Tema 1. CTpoeHue BeliecTBa, 0OCHOBHbIE 3aKOHbBI XMMHUMH.
. OCHOBHBIE TIOHATUS XUMUM.
. OOBsICHUTE TIOHSTUSI aTOM, MOJIEKY/Ia, MOH.
. PasrpannueHyve NMOHATUN «XUMUUECKUW 37IEMEHT» U «IIPOCTOE BEILeCTBOY.
. UTo Takoe U30TOIbI?
. UTo Takoe a/yioTponHbIe MOAU(PUKALUN?
. Chopmynupy¥iTe 3aKOH IMOCTOSTHCTBA COCTABA BeLeCTBa.
. 3aKOH KpaTHBIX OTHOIIeHuH [lanbToHa.
. DanbToHUbI U GepTo/uabl. [TokakuTe Ha TpuMepax.
. CyTb 3aKOHa COXpaHeHUsI MacCChl BellleCTBa, ero 3HaueHue B XMMUU.
. OTHOCUTe/IbHAs aTOMHas U OTHOCHTeJIbHAs: MOJIeKyJIsipHasi Macca.
. MeTtogp! onpefiesieHyst aTOMHBIX M MOJIEKYJISIDHBIX MaccC.
. CyTb NOHATUSA MOJIb.
. ChopmynupyiiTe 3aKoH ABOTaZipo U CJie[ICTBUS U3 HETO.
. UeMy paBHO unc/i0 ABOragpo?
. UTo Ha3bIBaeTCs MOJIIPHBIM 00BeMOM?
. UTO Ha3bIBaeTCs OTHOCUTE/IbHOW TJIOTHOCTBIO OJJHOTO ra3a no pyromy?
. KaknM ypaBHeHMeM BbIpakaeTcsi 00be/[HHEeHHbIN Ta30BbIi 3aKOH?
18. Kakum ypaBHeHHEeM BbIpakaeTCsl COOTHOLLIEHUEe MeXXAYy KOJTMYeCTBOM Bell|eCTBa,
00BeMOM, TeMIIepaTypO 1 JiaB/IeHHEM Ta3a?
19. Kak paccuntatb 00beMHYIO /100 JAHHOTO ra3a B CMEeCH C JIPyrMMU ra3aMu’?
20. ChopmynvpyiTe 3aKOH S5KBUBaJ/IeHTOB.
21. TlokaxkuTe Ha TipyUmMepax oOripejie/ieHue XMMHUUYeCKOr0 SKBUBAJ/IeHTa CJIOXKHBIX
BelLLleCTB.
22. PacyeTbl 110 XUMUUECKUM (POPMYJIaM U YPaBHEHHSIM.
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Tema 2. CTpoeHue aToma.

1. OmnbiThl Pe3epdop/a.

2. IlnaHerapHasi MOJZieJib aTOMa.

3. Uto nipesicTaBsieT coboii aToM?

4. Yto Takoe 3/1eKTPOHHasi 060/10UKa aToMa?

5. KakoB xapakTtep [IBW>KeHUSs 3/IeKTPOHa B aToMe?

6. UTo Ha3bIBaeTCsl aTOMHOUM OpOUTabIO?

7. JlaTb TIOHATHUS KBAaHTOBBIM UMC/IaM Kak IapaMeTpaM, OMpeesstolM COCTOSTHUE
3JIeKTPOHA B aTOMe.



8. CyTb (h1i3MYeCcKOro CMbIC/ia KBAHTOBBIX YUCEJI.

9. YTto Takoe OCHOBHOe 1 BO30Y KZileHHOe COCTOSTHUe aToMa?

10. UTo Takoe 3HepreTUUeCKUii ypOBEHb?

11. YTo Takoe 5HepreTuUeCcKyi MoJypoBeHb?

12. KakoBa eMKOCTb 3JIEKTPOHHBIX C/I0€B B aTOMe?

13. Kak ¢popmysnupyetcs npuHuun [aynm?

14. KakoB TOpsA/IOK 3aIi0/IHEHUSI aTOMHBIX OpOUTasien, rpaBuio KieukoBckoro?

15. B uem cyTb npaBusio I'yHga?

16. Kakue 3/1eKTpOHBI Ha3bIBatOTCS CIIAPEHHbIMU U KaKUe CIIMHbI OHU UMEIOT?

17. CTpoeHrie MHOT03/IEKTPOHHBIX aTOMOB, 3/IeKTPOHHbIEe U rpaduueckrie (OpMyJibl

dTOMOB U MOHOB.

Tema 3. CucremMmaTuKa XUMHUYECKHX /ICMEHTOB.
1. KakoBa coBpeMeHHasi ¢opmyauvpoBKa Ileproanyeckoro 3akoHa XHWMUUECKHX

snemeHTOB [I.11. MeHpeneeBa?

2. Ilouemy mepuojrueckas CUCTeMa 371IeMEHTOB COCTOUT U3 CeMU T1epUO/i0B?

3. KakoB NpUHLUIT TOCTPOEHUS €CTeCTBEHHOM CUCTEeMBbI 3/IEMEHTOB?

4. Yo Takoe Tiepuoz B Tabnumile XuMuueckux 3emeHToB 1.11. MeHzeneeBa?

5. Urto Takoe riaBHasi ¥ MOO0OYHAst TIOATPYIIIBI?

6. CBsI3b CBOWCTB 3JIEMEHTOB C WX M0JIO)KEHHWEM B TIEPUOIUUECKOM CUCTEME.

7. Kak W3MeHSItOTCA paJuyChl U SHEPrMM HOHMU3ALMM aTOMOB 3/IEMEHTOB, U

M3MeHeHWe UX BeJIMUMH C POCTOM 3apsi/ioB sifiep?

8. Uro Takoe 3HeprusA CpPOACTBA K 3JIEKTPOHY W  OTHOCUTeJIbHas

3JIEKTPOOTPHULATE/IbHOCTh dTOMOB 3/IEMEHTOB M N3MEHEHHKE X BE/IMYHWH C POCTOM 3aps0B

sanep?

9. Kakue 3/1eMeHTbl Ha3bIBAlOTCS S-371eMEeHTaMM ?

10. Kakue 3/1eMeHTBI Ha3bIBAKOTCS P-3JIeMeHTamMu?

11. Kakue 31eMeHTbI Ha3bIBalOTCA d-371eMeHTaMU?

12. Kakue 371eMeHTHI Ha3bIBaroTCo f-3/1emeHTaMu?

13. [Touemy d-3/1eMeHTBI OJHOTO TIEPUO/A TTIOXOXKU 110 CBOMCTBaM?

14. TTouemy Bce d-3/1eMeHTBHI SIBJISIFOTCS MeTasljlaMu?

15. Kak u3MeHsI0TCSI OKUC/TUTEeTbHO-BOCCTaHOBUTE/IbHBIE CBOMCTBA 3/IEMEeHTOB?
16. [Touemy BhICILIas Ba/IEHTHOCTD 3/IeMEHTOB U3MEHsSIeTCs TepuoguuecKu?

17. 3nauenue nepuoanyeckoro 3akona .M. Menzeneesa.

Tema 4. Xumnueckasi CBA3b.

1. Yto Ha3bIBaeTCsI XUMHUUECKOU CBS3bIO?

2. Kakue THIbl XMMHUUeCKOM CBSI3U 3HaeTe?

3. Kakue 3/1eKTpOHbI Ha3bIBaKOTCSl Ba/IEHTHBIMU 3/IEKTPOHAMU?

4. CyTb MeTO/ja BaJIECHTHBIX CBSI3€U.

5. CyTb MeTO/la MOJIEKY/ISIPHBIX OpOuTasiei.

6. Kakue 37eKTpOHHbBIE CTPYKTYPhI BHEIITHETO CJIOSI CTPEMSTCS MpHUoOpecTr aTOMbl

npy 00pa30BaHUM XUMUYECKOW CBSI3U?

7. B ueM CyTb KOBa/IeHTHOM CBSI3U?
8. UTo mpoMCXOAUT C 371eKTPOHHBIMU 00/lakaMH TP 00pa30BaHWK KOBa/IEHTHOMN

CBA3U?

9. Uto xapakTepu3yeT 3/IeKTPOOTPULIATETbHOCTD djieMeHTa?
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10. Yto Takoe aurnoas? UTo Ha3bIBaeTCs AJIMHOW TUATIOJNS?

11. ABngroTCA I MOJIEKYJTbI BOJBI JUTIOIEM?

12. Yem onipepiensieTcs BaJIeHTHOCTb 3/IeMeHTa B KOBAa/IeHTHOM COeJVHEHWUU?

13. YUto siB/IsieTCS NPUUMHOW ITepeMeHHOM BaJIeHTHOCTH 3/1eMeHTa’?

14. Yo Takoe ruOpuM3alivs aTOMHBIX OpOuTaneii?

15. Kakoe reomMmerpuyeckoe CTpPOEHME XapaKTepHO JJjis1 MOJIeKYyJ, KOTOpble
coziepyKar Sp-, Sp°-, Sp°- THOPUAN3UPOBAHHEIE AaTOMBI?

16. IToueMy KOBaJjieHTHbIe CBSI3M UMEIOT Olpe/e/ieHHYH0 HarlpaB/IeHHOCTh? YeM OoHa
oOycaBnvBaeTcs?

17. Obpa3oBaHye KOBa/IEHTHOM CBSI3U M0 JJOHOPHO-aKI[eMITOPHOMY MeXaHHU3MY.

18. Uto Takoe o- u M-CBSA3U?

19. UYto Ha3bIBaeTCsi MOHHOU CBSI3bIO? MeX1y aToMaMU KaKUX 3/IEMEHTOB OHa
obpa3yercsi?

20. YTo Ha3bIBaeTCs MeTa/JINueCKou CBsA3bI0? B uem ee CyTh?

21. OCHOBHBIE THUIIbI B3aUMOJENCTBUSI MOJIEKY/T (OpUEeHTAllMOHHbIe, UHAYKTHUBHbIE,
JIACTIePCUOHHBIE).

22. YTo Takoe KOMIIJIEKCHbIe COeHEeHH s ?

23. Ha3zoBuTe THUIbI KOMIIEKCHBIX COe/JMHEHUM.

Tema 5. Xumus BelljeCTBa B KOH/{eHCUPOBAHHOM COCTOSIHUH.

1. Ha3oBute arperaTHble COCTOSIHUSA Bel|eCTB.

2. Kakoe xuMHyeckKoe CTpOeHHe TBepAoro tesa?

3. B uem o1/inurie aMop(HOI0 ¥ KPUCTA/IZTMYECKOTO CTPOEHHs BelljecTBa’?

4. Yto Takoe aTOMHbIe KpUCTa//IMUuecKue pelnetku? [IpyuBeguTe ripymepsl BeleCTB.

5. Uro mpexactaBnisatoT Co0OM  MOJIeKY/sIpHbIe KDHUCTa//TUUeCKUe DeLIeTKH?
[IpuBeuTe puUMepHI BellleCTs.

6. Utro mpexcTaBnsiioT coOOM HMOHHBIE KPUCTa/UTMUeCKre pelneTku? IIpuBexauTe
TIpUMepBb! BelleCTB.

7. UTto mipeAcTaBisitOT Cco0OW MeTa//iMueckue KpUCTa//IMUeCKue perieTKu?
[IpuBesuTe nprMepbl MeTaslIoB.

8. Uto Takoe ayiorpornus? IIpuBesute npumepsl.

9. Uro Takoe nosmmopdusm? IIprBesnTe npumMepsl.

10. Kakasg xumMuueckass CBfI3b B TBepJbIX TejlaX — MeTajllaX, MMOJIYIIPOBOJHHUKAX,
JUA3JIeKTPUKaX?

11. Yto Takoe peasibHble KPUCTAJLIbI?

12. Ha3oBurte fedeKThbl KpUCTA/IAUECKOM pelleTKH?

TemMa 6. JHepreruka XUMHUYeCKHUX IIPOIeCCOB.

1. Uto Takoe sHepreThueckue 3PeKTbl XUMUUeCKUX peakLvii?

2. UTo Takoe BHYTPEHHSI SHePIrusi CUCTeMBbI?

3. UTo Takoe 3HTa/IbIUS CUCTEMBI?

4. CraHjapTHast SHTa/IbITHST 00pa30BaHUS XUMHUUYECKUX COeTUHEHHM.

5. CyTb I1epBOro 3aK0Ha TepMOJVHaAMUKHU.

6. Peakruu 3K30- ¥ 3HA0TEpMUYecKHe. UTo B HUX OOITIEro ¥ UYeM OT/TMYAIOTCS JIPYT

oT Apyra?
7. TepMoxyvMUUuecKre ypaBHeHHUsI XUMHUECKUX peakiydid. UeM OHM OT/IMYAIOTCSA

JpyT OT Agpyra?



8. Tlouemy xumuyeckve U ¢a3oBble MpeBpalieHusi COMPOBOXKIAIOTCS Bble/eHueM
WIJTU TIOTJIOI|eHUeM SHepruu?

9. Chopmynupyiite 3akoH ['ecca.

10. CnencrBus r3 3akoHa ['ecca.

11. IloHATHE 3HTPOIUU U ee U3MeHEeHHU TIPU XMMUUeCKUX MpoLieccax.

12. CraHjapTHasi SHTPOIMS BeLLeCTB.

13. PacueT u3ameHeHUs1 SHTPOIUM TIPH CTAHAAPTHBIX YC/IOBUSIX.

14. Yro Takoe cTaHapTHas SHeprusi 'n66ca?

15. KakoBbl YCJOBHSI CAMOIIPOM3BOJILHOTO TIPOTEKaHHsI peaki[id B H300apHO-
M30TepMUUECKHX yCJIOBUSIX?

16. CtanpaptHas sHeprus ['m66ca o6pa3oBaHMs BeITeCTB.

17. PacueT u3amMeHeHMs 3Hepruu ['n60ca NMpy CTaHAAPTHBIX YCIOBUSX.

18. Pacuet u3meHeHus s3Heprun ['mb0ca peakiiyy TIpyU pa3/IMUHBIX TeMriepaTypax

19. YcioBusi XuMU4ueckoro paBHOBecusi. UeMy paBHO n3MeHeHue sHepruu ['nb6ca?

20. Kakasi posib 3HTanbIIUMHUHOTO U SHTPOMUUHOrO (PAKTOPOB B HarpaB/IeHHOCTU
TIPOL[€CCOB TIPY Pa3/IMYHbIX YC/IOBUSX?

Tema 7. XuMnueckass KUHeTHKaA.

1. YTo Takoe roMOreHHble U reTeporeHHble CUCTEeMBbI?

2. [aTb ornipefiesieHMe CKOPOCTHU XUMUUYECKUX peaKI[Uu.

3. Kakue (akTOphbl BIUSAIOT HA CKOPOCThb peakLyii?

4. CcpopMyMpoBaTh 3aKOH JIeMCTBYIOIIMX Macc.

5. 3anuiuuTe BbIpa)KeHUe /i1 CKOPOCTH XMMHUYECKOW peakliMM B ra3oBOM (pase u
pacTBope.

6. UTo Takoe KOHCTaHTa CKOpoCcTU? KakoBa ee pa3MepHOCTh?

7. UTO0 Takoe 3Heprusi akTMBaLAU?

8. Kak 3aBHCUT CKOPOCTH peakLiuy OT TeMIepaTypbl?

9. ChopmynupoBats rpaBuio Baut-TI'odda.

10. dusnueckuii CMbIC] TeMIIEPaTypPHOro Ko3(d@uiireHTa.

11. Tlonsitie 06 aKTUBHBIX MOJIEKYJIaX Y SHEPTUU aKTUBALIMU TIpoLiecca.

12. Uto Takoe XxMHUueCcKoe paBHOBecHe?

13. KakoB (pr3nyecKuii CMbIC/I KOHCTaHTbl pABHOBECHS?

14. Yem oripepesnisieTcsi 3aKOH [eWCTBUSI MacC [ijisi 0OpaTUMbIX U HeoOpaTUMbIX
TpOoLIeCccoB?

15. Ha3BaTb OCHOBHbIE METO/Ibl YCKOPEHUSI XUMUYECKUX PeaKLUH.

16. Uto Takoe KaTanm3aTopbl 1 UHTUOUTOPHI?

17. Uto Takoe roMoreHHbIM Katanus? [IpuBeauTe npumepsl.

18. Uto Takoe reteporeHHbIr Katanus? [IprBeauTe npumepsl.

19. LlenHble peakiyu. MexaHH3M 3apO>KeHUS, Pa3BUTHS U TUOETH 1IeTTH. .

Tema 8. PaBHOBecHue B rOMOTreHHOU M reTepOreHHOU CHCTeMaXx.

1. Xumuueckoe paBHOBeCHe B FTOMOI'€HHBIX CUCTEMaXx.

2. KoHCTaHTa XUMWUYECKOrO paBHOBeCUS U ee CBA3b C TepMOJAUHAMUYeCKUMU
GYHKLUSMU.

3. Mo)KHO /i1 yTipaB/isATh 00paTUMbIMU MpOLieccaMu’?

4. Kak dhopmynupyetcs nnpuHimn Jle-Illatense?

5. Kak BjvsieT M3MeHeHVe KOHLIeHTpalui pearupyroljux BelecTB Ha CMelleHue
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XMMUYEeCKOro paBHOBeCUs?

6. Kak BnusieT u3MeHeHue [JaB/ieHUsI Ha CMeLleHre XUMUYEeCKOrO0 PpaBHOBECHS?

7. Kak B/vsieT u3MeHeHre TeMrepaTypbl Ha CMel[eHHe XMMUUeCKOTO PaBHOBECUS?

6. ®a3oBoe paBHOBecHe U MpaBu/o (as.

7. @U3UKO-XUMHUYECKUM aHa/TU3 [IBYXKOMIIOHEHTHBIX CUCTEM.

8. DKCTpakLusl.

9. Copbrgusi.

10. IToBepXHOCTHO-aKTUBHbIE Bell[eCTBa.

11. ApcopOiioHHasi paBHOBeCHe.

12 KonnougHbie CUCTEMBI U UX TIOJTyYeHUe.

13. CTpoeHue KO/UIOUHBIX YaCTHLI.

14. ArperaTtvBHasi U KMHeTHYeCKasi YCTOMUMBOCTb CUCTeM (3MYJIbCUM, CyCIleH3MH,
aspO030JIn).

Tema 9. PacTBOpBHI.

1. Kakue TuIibl paCTBOPOB CYL|eCTBYIOT?

2. OOBsicCHUTE, B UeM CYII[HOCTb MpOLiecca pacTBOPeHHUsI.

3. Ha3Batb c1mioco0Obl BhIpa>keHUsI KOHI[@HTPAIMK PAaCTBOPOB.

4. Yto Takoe ujeanbHble PaCTBOPHI?

5. ChopmynrpoBath 3aKoH Paysis (c/ieicTBUs U3 3aKOHa Paysis).

6. PacTBOpBI HE3/IEKTPOIUTOB U 3/IEKTPOJIUTOB.

7. Kakue BeljecTBa OTHOCATCS K 3JIEKTPOJIMTaM U HesjekTponuram? [lpuBeaute
TIpUMeEpBHI.

8. CdopmynupyliTe OCHOBHbIE TIOJIOKEHUSI TEOPUU  SJIEKTPOJIUTUUECKOU
JVCCOLALINU

9. Uto Takoe cuibHbIe U cabble 371eKTpouThI? [IpuBeuTe IpUMepHI.

10. CBoricTBa pacTBOPOB 3JIEKTPOJIUTOB, aKTUBHOCTb UOHOB.

11. Kak paccuuTbiBaeTCd CTeleHb [JUCCOLMAlMM M KOHCTAHTa JUCCOLIUALUU
3JIeKTPOJIUTA B pacTBOpe?

12. OnexrtponuTuyeckas AuccoLyanys Bozbl. UTO Takoe MOHHOe IIpoU3BefieHue
BO/bI?

13. Uto xapakTepusyeT BOJOPO/HbIM MTOKa3aTe/b Cpe/ibl?

14. VoHHble peakuuu B pacTBopax. Kakue peakLUu Ha3bIBAIOTCA peaklUusAMU
MOHHOT0 0OMeHa?

15. YTo Takoe rugposm3 CoJien?

16. Kak mpoTekaeT rugpou3 coyieid, 00pa30BaHHBIX CHIbHOW KMC/IOTOW U C/1a0bIM
ocHoBaHMeM? Kakoe 3HaueHue pH pactBopa?

17. Kak rpoTekaeT TW/IPOJIU3 CoJiel, 00pa30BaHHBIX C/1a00M KUC/IOTON M CUTBHBIM
ocHoBaHMeM? Kakoe 3HaueHue pH pactBopa?

18. Kak mpoTekaeT rupo/nd3 coiei, 06pa30BaHHBIX C/1a00M KUC/IOTOM M C/Ia0bIM
ocHoBaHveM? Kakoe 3HaueHue pH pactBopa?

19. Kak mpoTeKaeT THIpOJIK3 COojiei, 00pa30BaHHbBIX CHJILHOW KUC/IOTON U CHJIbHOM
ocHoBaHueM? Kakoe 3HaueHue pH pactBopa?

20. Kakue akTophl CIOCOOCTBYIOT MeHbIIIEMY TIPOTEKAHUIO TUIPOJIA3Y COei?

21. luccoryanysi KOMILIEKCHBIX COeJJMHEeHUM.



Tema 10. DneKTpoxuMHuyecKue nporeccol.

1. YTo Takoe OKUC/IUTE/IbHO-BOCCTAHOBUTE/TbHBIE TIPOLIECCHI.

2. Knaccuduxkaius OBP.

3. CocTaB/ieHre ypaBHEHUM OKUC/IUTETbHO-BOCCTAHOBUTEJIbHBIX PEaKLIUM.

4. Yem 00ycCnOB/IEHO W3MEHEHHe CTeTleHel OKHC/IeHHs B XO/le OKHUC/IUTE/bHO-
BOCCTAHOBUTE/IbHBIX PeaKl[ui?

5. Kakue BelllecTBa MOTYT BBICTYIIaTh B POJIM: a) TOJLKO OKUC/IUTesel, 6) TOMbKO
BoccTaHoBUTenel? [IpyBeMTe IpUMEpSI.

6. Kakue BelectBa MOrYT TIPOSIB/ISITb  OKHUC/IUTEIbHO-BOCCTAHOBUTEBHYIO
JBOMCTBeHHOCTL? [IprBenTe MpUMephI.

7. IlpuBegute nipuMmepbl OBP, ocylecTB/IsieMbIX Ye/IOBEKOM B €ro MpakKTUUeCKOU
JleATe/IbHOCTH.

8. B uem 3ak/ouaeTcsi CYIIHOCTh MexaHu3Mma 00pa3oBaHUsS 37eKTPOJHOTO
TIoTeHLuana’?

9. [lng yero ucnosb3yetcs ypasHeHue HepHcra?

10. CtaHgapTHbIM BOAOPOJHBIN 3/IEKTPOJ M BOJAOPO/IHAs 11IKasia TOTeHIUaoB.

11. YTo Takoe ABOMHOM 37IEKTPUUYECKUM CIIOW?

12. DneKTpoxXxuMHUUueCKum psifi HanpsKeHU MeTaslioB.

13. CraHjapTHbIe OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE TTIOTEHLMAJIbI.

14. HamipaB/1€eHHOCTb OKUC/IUTEIbHO-BOCCTAHOBUTE/ILHBIX PeaKlvii B paCcTBOpaXx.

15. Yro npeacTapisitoT coO0 rabBaHUUECKHe 371eMeHThI?

16. Kakue mporeccel TPOXOAAT Ha aHOJe W Ha KaroAe B TrajJbBaHUUECKOM
371eMeHTe?

17. Kak paccuntbiBaetcst 3/1C raibBaHU4eCKOro sjieMeHTa?

18. UTo Takoe KOHIL|eHTPALMOHHbIN ralbBAHUUECKUM 3JIEMEHT?

19. Uto Ha3bIBaeTCs 3/IeKTPOIU30M?

20. Kakol »3/1eKTpoj, Ha3blBaeTCs aHOJI0M, Kakoh KatogoM? Kakue mnporeccsl
TIPOTEKArOT Ha HUX?

21. YUeM oT/1MUaeTCs 371€KTPOJIA3 PACIlIaBOB OT 3/1EKTPOJIM3a BOAHBIX paCTBOPOB?

22. B yeM cyTb IepBoro 3akoHa Papaze?

23. Bropoii 3akoH ®apajiest ¥ ero poJib B pacueTax, CBSI3aHHBIX C 37IeKTPOIU30M.

24. IIpakTyeckoe pUMeHeHue 3/1IeKTPoJIu3a.

25. YTo Takoe KOppo3us MeTajlyIoB?

26. Ha3BaTb OCHOBHbBIE TUITbI KOPPO3HWH.

27. MeTtoApl 3alUThl OT KOPPO3WU: JIeTUPOBaHUe, 3JIEKTPOXUMUYECKas 3alluTa,
3al[UTHbIE TIOKPBITUSI, ”HTUOUTOPBI KOPPO3KH.

Tema 11. JieKTpoXxuMHUUeCKHe MPOLeCChI B 3/IEKTPOTEXHUKE.

1. Yro npeacTa/istoT coboit XUMHUUYeCKre UCTOUHHUKH TOKa?

2. YcrpodictBo ¥ pabora MeJHO-LIMHKOBOTO W  MapraHiieBO-LIMHKOBOTO
rajibBaHUUeCKUX 3JIeMeHTOB

3. UTo Takoe akKyMyJIATOPbI?

4. YcTpolicTBo 1 paboTa CBUHI[OBOTO CEPHOKUC/IOTHOTO aKKyMYJISITOPA.

3. UTo Takoe TOI/IMBHbIE 3/1eMeHThI?

4. CyTb paboThI 3/1IeKTPOXUMUUECKUX TeHepaTopoB?

5. DneKTpoxXUMUUecKue nmpeobpa3oBaTesy (XeMOTPOHBI).



Tema 12. Xumusi Bojapl.

1. CTpoeHue MONEKY/1 U CBOMCTBA BOJBL.

2.lnarpamma COCTOSIHHS BOZbI.

3. Kpucranmmsanuus BOJbI ¥ BOAHBIX PaCTBOPOB B Pa3/IMUHBIX YC/IOBUSIX.
4. AKBaKOMIUIEKChI U KPUCTa/LJIOTUPATHI.

5. KakoBbI xuMHuecKue CBOKMCTBA BOJbI?

6. IIprpoHbIe BOJAbI U UX COCTaB.

7. Knaccudukaiys NnpUupoAHBIX BO/J| TI0 XUMHUYECKOMY COCTaBy.

8. Knaccudwukanys no3eMHbIX U TOBEPXHOCTHBIX BoZ, O.A. AnekuHa.
9. Kak 3anuceiBaeTcsi (popMysa KypsoBa XUMHUUeCKOTr0 COCTaBa IIPUPO/IHbIX BOJ?
10. YTto Ha3bIBaeTCs KeCTKOCTbIO BOJbI?

11. Kakue BU/bI )KECTKOCTU BOZbI Pa3/IMyuaroT?

12. Kak BbIpakaeTcsi 00111ast ’KeCTKOCTb BOAIbI?

13. Kakue Cy1eCcTBYHOT MeTO/IbI OIpe/ie/IeHUs1 )KeCTKOCTU BOZbI?

14. Kakumu criocobaMul yCTPaHSIFOT KeCTKOCTb BOJbI?

15. UTo Takoe KO/I0ujHbIe PaCTBOPbI?

16. CmsirueHust 1 00eCCOTUBAHUST BOJIBI.

17. Posib BOAHBIX paCTBOPOB B XKU3HEeSATe/IbHOCTH OPraHN3MOB.

Tema 13. Xumus BsOKyLIero BeiecrBa.
. UTo Takoe BsKyIjMe BellecTBa?
. Knaccudukanys HeopraHMueCcKux BsOKYILIUX.
. UeM oT/IMUAlOTCSA TUAPABIMYECKUE BSUKYLME BellleCTBa OT BO3/YIIHbBIX?.
. ['uricoBble BsOKyLLME U UX TTPUMeHEeHUe B CTPOUTETbCTBE
. JobaBKu, BAUSIOIIME Ha TIPOL[ECC TBepZAeHMUs.
. DU3MKO-XMMUUECKHeE TIPOLIeCChl CXBAaTbIBAHUS U TBEPZEHUS.
. Ha3BaTh ucxo/iHOe ChIpbe AJ1s MOJyYeHus MOPT/IaHALeMeHTa
. B ueM CyTb T@XHOJIOTUM TO/TyUYeHUS TTOPT/IaH/ALleMeHTa?
. Ha3oBuTe cocTaB/isitolMe YaCTy KJIMHKepa NopT/IaHALeMeHTa.
10. B3aumogericTBUe KTMHKepPa C BOIOM.
11. KakoBa cTpyKTypa 6eToHa?
12. dopmMupoBaHUe 1 COCTaB TBepAoM (a3bl beToHa.
13. BopoiieMeHTHOE OTHOIIEHHE
14. BnusgHue TOHKOCTU IIOMOJIa W MHHepaJiorMyeckoro CocCcTaBa LieMeHTa Ha
CTPYKTYPY IIOPOBOTO MIPOCTPAHCTBA.
15. Ha3BaTb OCHOBHBIE TIPUUMHBI KOPPO3UM OETOHA.
16. O6BACHUTD CYTh YTIEKUCTIOTHON KOPPO3UH.
17. Yo Takoe MarHe3uasnbHasi KOPpO3us?
18. B ueM niposiBsieTcsi Cy/ibaTHast KOppo3usi?
19. MeTopp! 3a1UTEI 6€TOHA OT KOPPO3HH.
20. YeM r/1MHO3eMUCTBIN LEMEHT OT/IMYaeTCsl OT MOPT/IaH/lleMeHTa?
21. B ueM 3ak/Ir04arOTCA HeJOCTAaTKH FJTMHO3eMHUCTOrO [ieMeHTa?

OO UTS, WN -

Tema 14. Xumusa metasujioB.

1. 3aBUCMMOCTb CBOWCTB METa//IOB OT WX IOJIOKEHUsI B MEPUOIUUECKON CUCTEMe
O.1. MenpeneeBa.

2. Pacripoctpanenue 1 (opMbI TIpeObIBAHUS METAJIJIOB B TIPUPOJE.
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3. Kakuve MmeTasiibl BCTpeuaeTcsi B CAaMOPOJHOM COCTOSSHUUA?

4. Ha3BaTb OCHOBHBIE METO/bl TIOJTyUeHUs] MeTaJI/IOB.

5. Kak Ha3bIBaeTCsi NpOU3BO/ICTBO, 3aHUMaROLIleecs MoJlyueHreM MeTaslioB?

6. Kakue cBoMCTBa IIPUCYLL{Y MeTasiaMm?

7. Kakvie MeTas/ibl OTHOCSITCS K UepHbIM, KaK/e K LIBeTHbIM MeTasjiamM?

8. [lepeunc/iuTh (pr3MYeCcKre CBOMCTBA METal/IOB.

9. CKOJIbKO 3/IEKTPOHOB, KaK MPaBU/I0, HAXOAUTCS Ha BHEIITHEM YDOBHE MeTa/l/IoB?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Kakoii TUIT XMMHUYeCKOM CBSI3U XapaKTepeH /1Jis MeTa/uIOB?
XUMUYecKrie CBOMCTBA MeTa/lJIOB, UX COeIMHEHUs U TIPUMeHeHue.
YTo Takoe psi/i HaNps>KeHU MeTaslioB?

CnuiaBbl MeTaslIoB.

UyryHbl: NOHATHUSA, BU/Ibl, HA3HAUeHVe, MapKUPOBKa.

Cranu: NOHATHUS,, OCHOBHBIE COCTABJISIFOLIME, HA3HAUEHHE.
AMIOMUHUM, €T0 CI/IaBbI.

Meppb, ee CriiaBbl.

Kakuvie MeTasibl OTHOCATCS K JIETKUM KOHCTPYKLIMOHHBIM MeTaJljlaM?
du3nuecKre U XMMUUeCKre CBOMCTBA JIETKUX MeTa/l/IOB, IPUMEHEeHHe.
Kakuve MeTasiibl OTHOCATCS K TSDKeJIbIM MeTaljlaM?

du3nueckre U XMMUUeCKre CBOKMCTBA TSDKe/IbIX MeTa/l/IOB, IPUMEHEHUe.

Tema 15. XumMusa HeMeTa/I/I0B.

1.

3aBUCHMOCTb CBOMCTB HEMETa//IOB U UX COEAI/IHQHI/Iﬁ OT TIIOJIOXKEeHHA B

neproguueckor cucreme /1.11. MeHpeneeBa.
2. @opMbI HAXOXKIEHUSI HEMeTa/JIOB B NPUPOJie, OCHOBHBIE METO/bI UX MOJyYeHUs
Y TIpUMeHeHue.

3.

Kakyto KoH(Urypalyio BHeIIHero 3/eKTPOHHOTO CJIOSi WMEKT aTOMbI

3JIEKTPOHOB TO/TPYIINbl KapOOHAa B OCHOBHOM U BO30Y)KJAEHHOM COCTOsiHUsAX? Kakue
CTerleH! OKUCJIeHUs POSIBJISIIOT OHU B COeIUHEHUSIX ?
4. Kakue neTyuue BOAODOAHble COeJuHeHHsi 00pa3yOT 3/IeMeHThbI TO/TPYIIIbI

KapboHa?

5. Kakue annorpornHble Mogudukarmu yriaepoga? Uem o0ycC/oOBAeHO pasinuve
(r3MUeCcKUX CBOUCTB rpaduTa 1 anmasa?

6. Okcuabl yriepoga.

7. KapboHatHast kucioTa. I'je HaxoJsaT IpuMeHeHHe oI KapOOHAaTHON KUC/IOThI?

8. Ha3Batb npupoHble coelUHeHVsI KDEMHHUS. €ro MoJyIIpOBOJHUKOBbIE CBOUCTBA.

9. Cunukarel, CTEKJIO U CTEKJI0OMaTepUasbl, UX IPUMEHEeHHe.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Cepa, ee oKCHU/BI.

CepoBoziopo/i, Cy/Tb(OUbIL.

CynbatHas ¥ cynbpUTHasE KUC/IOTbI, UX COJIU.

[TosyueHue v npuMeHeHUe Cy/Ib(aTHOU KUC/IOTHI.

A30T. AMMHaK, coni aMMOHUSL. ['7ie MCo/Ib3yOTCSl COJTM aMMOHUSA?
OKcH/bl HUTPOTeHa.

HuTpaTHasi U HUTPUTHAs1 KUC/IOTHI.

B3pbiBUaThie MaTepuaribl.

HuTpotienntono3a, HUTPOTIULEPYH, TUPOKCUIVH.

dochop. KakoBbl xumuyeckre U dhur3nueckue cBoMcTBa 6emmoro dbocdopa?
Kakue annotponHbie Mogudukaumuu gocdopa?
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21. ®ochun. DochatHas u dochuTHass KUCIOTHL. ['ie HaXOAAT IpUMeHeHUe COJU
dbocdaTHOM KUCTOTHI?

22. Kakyto poJsib UrpatoT coeIMHeHUsI HUTporeHa v ¢ocdopa B npupoe?

23. Buosiornyeckasi posb TrajoreHoB, TMPUMeHeHUWe XJjiopa, Opoma, Wofja W HX
Coe/lMHEeHWI B HApO/ITHOM XO03siiiCTBe. ['ajioreHbl U OKpY»Karolliasi cpejia

24. BonopoHbie U KAUCJIOPOJHbIe COeJUHEHNS raJIOreHOB.

Tema 16. J1eMeHTbI OpraHU4eCcKOU XUMHH.

1. Ha3oBuTe BaKHeMIIMe TPUPOAHbIE UICTOUHHUKH YTI€BOJ0PO/OB.

2. Kak Ha3bIBaeTCs mpoliecc epBUYHOM neperoHky HeTu? Ha KakoM NIpUHLWIIE OH
ocHoBaH? Ha3oBHTe 0CHOBHbIe He(pTsiHbIE (DPAKIUU.

3. Ctpoenue, KnacCU(pUKALUS U CBOKWCTBA OPraHUUeCKUX COeIUHEHUM.

4. CdhopmynupoBaTh OCHOBHBIE M0J10)KeHUs Teopud A. ByTiepoBa

5.  Yr/eBo#OpOABI:  HACBHILEHHbIE, HEHACBHIUIEHHbIE, apOMaTUYeCKhe U
allMK/IMYecKre; CoeIMHeHUsI C pa3/IMuHbIMU (PYHKI[MOHA/IbHBIMU TPYIITIaMHU.

6. Opranuueckue roJjiiMepHbie MaTepuasbl.

7. Ha3Batb criocoObI 1o/TyueHHst BLICOKOMOJIEKY/ISIPHBIX COeUHeHUIM

8. [TommaTuneH, noJUIPOITU/IeH, TTIOJIMBUHUIXIOPUL, TIOJTUCTUPOJIL.

9. IIpouecc NoMKOHeHCaLUK.

10. ®eHonpopManbaeruiHble CMOJIbI, STTOKCU/IHBIE CMOJIBI.

11. KpemHMiiOpraHuueckue nojuMepsbl.

12. XuMuHueckasi CTOMKOCTb U CTapeHUsI TIOJIMMePHbIX MaTepUuasioB.

Tema 17. XuMus U oXpaHa OKpY>Karouiel cpejbl.

1. Ponb XuMUM B pellieHUH SKOJIOTUUeCKUX Mpo0ieM.

2. Tlpu roOpeHuUH yI/IeBOJOPOAOB B arMocdepy BbIOpachiBaeTcs OOJIbIIIOEe
KOJINUeCTBO yIJIEKUCJIOr0 ra3a, Kakue I0oC/IeICTBUS 3TO UMeeT [/l 3eMHBIX 3KOCUCTeM?

3. B ueM npuumrHa KUCIOTHBIX JAOXAEM?

4. Ha3oBuUTe BO3MO>KHbIE TTOC/IeCTBYSI MAPHUKOBOTO 3((deKTa.

5. IIpeayioxKUTh CrIOCOOBI YTUIM3AI[UH OTXO0/0B ITOJTMMEPOB, UCXO/s U3 UX CBOMCTB

6. OxpaHa BO3/IyIIIHOTO ¥ BOJHOTO OacCeiHOB.

7. KakoBbI MeTO/Ibl Ma/IOOTXOZHON TeXHOJIOTMH?

8. MeTo/ibl 3aMKHYTOT'0 BOJJ0000pOTa.
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

cobeceoBaHue (YCTHBIN/IMCbMEHHBIH 0MPOC)

IIIkana
OLleHMBaHHUA

KpuTepuii onjeHMBaHUA

OTJIMYHO

(5)

OTBeT NO/HBIN U MPaBU/IbHBIA Ha OCHOBAaHUM U3yUeHHOT0 MaTepuasa. BelgBUHYTbIE
MOJIOKEHHsI apryMeHTHMPOBaHbl M W/UIIOCTPUPOBaHbl MpuMepaMu. Marepuan
W3J/I0’KeH B Orpe/ile/leHHON JIOrMUecKol Moc/ieZioBaTe/TbHOCTH, C MCIO0/Ib30BaHUEM
Hay4yHbIX TEPMHHOB; OTBET CaMOCTOsTe/IbHbIA. OOyuaromnuiics yBepeHHO OTBedaeT
Ha /IOTIOJIHUTE/IbHbIe BOTIPOCHIL.

XOpOILII0

(4)

OTBeT MMOJIHBIN 1 NMpaBU/IbHBIN, TOATBEP)KJEH NIpUMepaMy; HO X 000CHOBaHMe He
apryMeHTHpOBaHO. Marepuan UW3/0)keH B OINpe/le/leHHOW  JIOTUYeCKOM
T0C/1eloBaTeIbHOCTH, TIPY 3TOM JIOMYlLleHbl 2-3 HecCylleCTBeHHble IOTPeIIHOCTH,
WCTIpaB/ieHHbIe TI0 TpeOOBaHUIO 3K3aMeHaTopa. Marepuan H370’KeH OCO3HaHHO,
CaMOCTOSITE/IbHO, C MWCIO/b30BaHWEM Hay4HbIX TepMUHOB. OOyuaromuiics
VCMBIThIBAET He3HAUYUTe/IbHbIe TPYAHOCTH B OTBETAaX Ha JOMOJHUTEe/IbHbIE BOIPOCHI.

y10BJIETBOPU-
TeJIbHO

3)

OTBeT Hef0CTaTOYHO JIOTMYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE TOHSITUS
yrnoTpeb/ieHbl  TPaBW/IbHO, HO OOHApY>KWBAaeTCs HEJOCTaTOUYHOe pacKpbITHe
TEOPeTUUeCKOro  MaTepvarna.  BbliBUraeMble — TOJIOKEHHSI ~ HEJOCTaTOYHO
apryMeHTHMpPOBaHbl W He  TMOJTBEPXKAEHbl  TpUMepamMH; OTBET  HOCUT
MperMyLeCTBEHHO  OMNMcaTe/bHbIM  XapakTep.  HayuHasg  TepMuHOJOrHsi
UCTONb3yeTcss  HefgocTaTouHo.  OOyuaromuiicsi  WCTIBITBIBAET — I0CTaTOUHbBIE
TPYAHOCTHU B OTBeTax Ha BOMPOCHI.

Hey/I0B/IeTBOPH-
TeJIbHO

)

OTBeT HelOCTaTOUHO JIOTUYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE MOHSATUS
yrnoTpebieHbl  HeNpaBWIbHO, OOHapy)XKMBaeTCsi HeJOCTaTOYHOe  paCKphITHe
TeOpeTUUeCKOro  maTepuana.  BblgBUraemMble  TMOJIOKEHUS — HEJAOCTaTOYHO
apryMeHTHPOBaHbl M He TOATBEpP)KJeHbl IMpuMepaMy; HayuyHasi TepMHUHOJIOTUS
UCToNb3yeTcss  HefgocTaTouHo.  OOyuaromuiicss  WCTBITBIBAET — IOCTaTOUHbBIE
TPYAHOCTH B OTBeTax Ha BOMPOCHL.
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IIpakTHueckue padoThI

1. PellleHve 3ajau Ha OCHOBHbIe 3aKOHbI XMMHHU (3aKOH COXPaHEHWs MacChl
Bell[eCTBa, 3aKOH 3KBUBAJIEHTOB).

2. CocraBneHue 5/1eKTPOHHBIX M rpapuuecknux (OpMy/Ja aroOMOB U HOHOB
XUMUYECKHX 3JIEMEHTOB.

3. Xumunueckas cBsi3b. CocTaByieHHe (POPMYJT KOMIUIEKCHBIX COeJUHEHHH.

4, DHepretuka XWMHUYECKUX TIIPOLeCCOB. PacueT TepMOAMHAMUUYECKUX BeTUUYUH
XUMHAUECKUX CUCTEM.

5. PeltieHue 3a/ilau Ha BbIYMC/IEHWE CKOPOCTHM TMPOTeKaHWs XUMUUeCKUX peakiuil 1
XUMUYeCKoe paBHOBeCHe.

6. Tlpupozaubsie Bogbl. CocraBnenve ¢opmyn KypnoBa XWMHUeCKOTO COCTaBa
TIPUPO/THBIX BOJI. PacyeT )KeCTKOCTH BO/IbI.

7. ColicTBa pacTBOpPOB. PaBHOBecHe B pacTBOpax 3/eKTposiuToB. CocTaBieHue
ypaBHeHHI MOHHOTO 0OMeHa.

8. OsekTpoxuMuyeckue Tipoueccbl. CocCTaB/ieHHWe TajbBaHUUeCKHUX 3JIEMEeHTOB,
pacueT 3/71eKTPOAHbIX MOoTeHuuanoB, 3/1C uernu.

9. DeKTpo/U3 pacIuiaBoOB U pacTBOPOB. PerieHue 3azau.
JIabopaTopHbIe padoThI
1. D/leKTpOHHas CTPYKTypa aTOMOB M OJHOATOMHBIX UOHOB.

2. XUumMuueckas CBSI3b. [Tonyuenue U HUCc/ieloBaHue aMMHAKaATOB,
COJIbBATOKOMIT/IEKCOB.

3. CKOpOCTh XWMHYECKUX peakuu. BiusiHue KOHLeHTpaLMyd pearupyroiyx
BelLleCTB HAa CKOPOCThb PeakLiuM B TOMOT€HHOW CHUCTeMe.

4. TlpurotoBneHre pacTBOPOB U Ofpe/ieJieHHst UX KOHLIeHTpaluy (MaccoBasi [j0Jist
PacTBOPEHHOT0 Bell[eCTBa, MOJISIpHasi, MOJIs/IbHasi, MOJIsIDHasi Macca SKBHBaJIeHTa).

5. Onpegenenvie pH pacTBopoB. I'nipoiu3 cosen.

6. OKMC/IUTebHO-BOCCTaHOBUTE/ILHbIE pPeaknn. OxkucuTe/bHbIe CBOMCTBA KaTuk
rnepMaHraHartda.

7.KoHTakTHast KOppo3usi. BivsHre MUKpOraibBaHUUeCKHUX 3/IeMeHTOB Ha KOPPO3UIO
L[MHKA B Cy/1b()aTHOM KUCJIOTe.
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8.®Pu3nueckre U XUMUUYeCKUe CBOMCTBA MeTaJlioB.

9.®Pu3nueckre U XUMUUECKUe CBOMCTBA HEMETAa/l/I0B.

KpuTtepuu u 1mkana oneHUBaHUSA 110 OL{eHOYHOMY CpPe/ICTBY

MpaKTHYeCKHe 1 J1adopaTopHbIe padoThI

IIMkana
OLleHUBaHHSA

KpuTepuii onjeHMBaHus

OTJ/IMYHO

(5)

CTyZleHT NpaBUIbHO BBITIOJHUI 3a/aHue. [lokaszan oTiMuHble BiaJieHus] HaBblIKaMU
MpUMEeHeHUsl TO/IyUYeHHbIX 3HAHWW U YyMeHWM MpU pelleHUH MNpodecCHOHaTbHBIX
33/lad B paMKax yCBOeHHOro yuebHoro Mmarepuana. OTBeTW1 Ha Bce
JIOTI0JTHUTE/IbHbIE BOMPOCHI Ha 3alluTe.

XOPOLIO

(4)

CTyZieHT BBINOJHWM 33flaHue C HeOosbLIMMU HeTouHOcTsMU. [Tokasan xopoive
BJIa/leHUs] HaBbIKaMU NPMMeEHEHHs TOy4YeHHbIX 3HaHUM U YMEHWM IpU peLleHrd
npodeccroHabHBIX 33/jau B paMKax yYCBOEHHOro yuebHoro marepuana. OTBeTH/ Ha
00JIBIIMHCTBO JOTIOTHUTE/IBHBIX BOIIPOCOB Ha 3allUTe.

y10BIETBOPU-
TeJIbHO

3)

CTyZeHT BBINOJMHWI 3aZlaHie C CYL[eCTBEHHbIMA HETOYHOCTSMHU. [lokaszan
YZAOB/IETBOPUTE/IbHOE Bla/leHWe HaBblKaMW TMPHMEHEHUs T0JIyYeHHbIX 3HaHUM M
yYMeHHUH MpU pellieHuH NpodecCUOHATBHBIX 33/jau B paMKax yCBOEHHOTo yueOHOro
MaTepuasia. [Ipy oOTBeTax Ha [IOMOJIHUTE/NbLHBIE BOIPOCHI Ha 3alfuTe ObIIO
JOTYIIIeHO MHOT'O HETOYHOCTEH.

Hey/I0B/IeTBOPH-
TeJIbHO

)

[1pu BBIMOHEHUY 3a[j@HUs CTYIeHT MPOJEMOHCTPUPOBA/ HeJJOCTaTOUHBIN YPOBEHb
B/3/IeHHsI YMEHUsSIMA M HaBbIKaMW TpU pelleHUM TpodecCHOHaNbHBIX 3aflau B
paMKax YCBOEHHOro yuyeOHOro MaTepuasa. IIpu OTBeTax Ha /OMOIHUTE/IbHbIE
BOMPOCKI Ha 3alyTe ObIJI0 AOMYIIIEHO MHOKECTBO HETOUHOCTEM.
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O1jeHOYHBIE CPe/ICTBA /I/IA IPOMEKYTOUHOM aTTeCTal[uu.

Bonpocsl K 3k3aMeHy

1. OcHOBHBIE MOHATUSI U 3aKOHBI XUMUU. (3aKOH COXpaHEHUsI MacChl U SHEPrUHU.
3aKOH TOCTOSTHCTBA COCTaBa. 3aKOH ABOraJipo. 3aKOH SKBUBAJ/IeHTOB).

2. [nanetrapHast Mmoziesib atoMa Pe3sepdop/a.

3. Mogesnb aToMOB Bogopoza o bopy.

4. KBaHTOBO-MexaHWuUecKass MO/ejib CTPOeHUs aTOMOB. XapakTep [JABWXEHUS
3/IEKTDOHOB B aToMe. JDJIeKTPOHHOe 00J1ako. OeKTPOHHbIe SHepreTUUecKue ypOBHU
aToMma.

5. [IBoViHasg Npyupoia 3JIeKTPOHa. YpaBHeHue Jie bpouss.

6. KgantoBble uwncna. [IpyHIMN HavMeHblled >Hepruu. [lpuHuun Ilaynwm.
OcHoBHOe, BO030y)KJeHHOe ¥ WMOHWU3UPOBAaHHOE COCTOSIHUSI aTOMOB. OJIeKTPOHHbBIE
dbopMy/ibl U 37IEKTPOHHO-CTPYKTYPHbIE CXeMbl aTOMOB.

7. Ilpasuso I'yHpa.

8. TlocsnenoBaTesibHOCTH — 3amlOJIHEHUSI  3JIGKTPOHHbIX  ypoBHed. [IpaBuna
Kneukosckoro.

9. 3arionHeHWe 3/1IEKTPOHHBIX 000/I0UeK aTOMOB MasbIX U OOMBIIMX TEPUO/OB.
BmecTUMOCTD 3/1eKTPOHHBIX YPOBHEH.

10. s-. p-. d-. f- a;1eMeHTBI ¥ UX pa3MellieHHe B TIePUOJUUECKO CUCTeMe.

11. Tlepuomuueckuii 3akoH [].M.MeHgesieeBa U ero TpakTOBKa Ha OCHOBAHUU
COBPEMEHHOHW Teopuu CTpoeHus: aroMa. CTpyKTypa repruouuyecKor CUCTEMBI.

12. Tleproguueckuii XapakTep W3MeHEeHHs CBOUCTB aTOMOB 3/IEMEHTOB: pPaJiiyc,
SHeprusi  MOHW3alUM,  SHeprus  CpPOACTBA K  3JIGKTPOHY,  OTHOCHTeJIbHas
3J1eKTPOOTPHULIATEIbHOCTD

13. 3aBUCUMOCTb CBOMCTB XUMHWYECKUX 3JIEMEHTOB OT UX [IOJIOKEHUs1 B
MepUOUYECKON CUCTEME.

14. XapakTepuCTUKU CBOWCTB XWMUUECKHX 3/1€MEHTOB B 3aBUCMMOCTH OT HX
TIOJIO’KEeHUSI B TIePUONYECKOM CHUCTEME.

15. Xwumuueckass CBsi3b. THUIBI XMMUUECKOM CBSI3M, SKCIepUMEHTa/bHbIe
XapaKTepUCTUKHU CBSI3el: SHepPrus, [IJIMHA, HAallpaB/JeHHOCTh, MOJIIPHOCTD.

16. Bugbl xumuueckou cBsizu. VX XxapaKTepuUCTUKaA.

17. KoBaneHTHasi CBsA3b U €& CBOMCTBA. MexaHH3Mbl 00pa30BaHUs: OOMEHHBLIM M
JIOHOPHO-aKLeNTOPHbIA. MeTo/1 Ba/leHTHBIX CBSI3€H.

18. Metos MonekyasipHbiXx opburaneil. IlpumenHenwe wmetoga JIKAO gns
oripefiesieHUsT SHepPrud W (OPMBI MOJEKYJSPHBIX opOuTaneil. CBsA3bIBaOIE WU
paspoixssitoniie MO. KpaTHOCTb CBSI3M.

19. HarpaB/1eHHOCTb Y HAaCBILLEHHOCTb KOBA/IEHTHOM CBSI3U.

20. T'ubpuan3aiysi aTOMHBIX OpOUTasIei.

21. TIpoCTpaHCTBEHHOE CTPOEHHe MOJIEKY/, KOTOpbIe COJep)KaT Sp-, Sp>-, Sp°-
ruOpUIM3UpPOBaHHBIE aTOMBI.

22. O6pa3oBaHue KOBaJIEHTHOM CBSI3U I10 JOHOPHO-AaKLIETITODHOMY MeXaHU3MY.

23. IloHaTHe O- Y TI-CBA3H.

24. VloHHas CBsI3b, CBOKMCTBAa MOHHOM CB$I3U, IPUMEPHI BEI|eCTB C MIOHHOM CBSI3bIO.
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25. MeTannnyeckas CBI3b, ee XapaKTepUCTUKU.

26. OCHOBHBIE THUIIbI B3aUMOJENCTBUSI MOJIEKY/T (OpUeHTalMOHHbIe, UHAYKTHUBHbIE,
[VCTIEPCUOHHBIE).

27. BopmopojHasi CBsI3b U €6 pa3sHOBUAHOCTU. buosiornueckasi posb BOJOPOJHOU
CBSI3U.

28. KowmmiekcHele coefuHeHus.  CTpoeHHWe — KOMIUIEKCHBIX — COeWUHEHWU:
KOMILTIEKCO0Opa3oBaTe/ib, IUTaH/Ibl, BHEIIIHSIST U BHYTPEHHSS Cephl.

29. Xumuueckas CBSI3b B KOMILUIEKCHBIX COeUHEHUSIX. BHYTPUKOMIIEKCHBIE
COeIUHEeHUSI.

30. [Juccoumanusi KOMIUIEKCHBIX  COeiMHEeHWW. KoHCTaHTa  HEeCTOMKOCTU
KOMILJIEKCHOrO MoHa. HoMeHK/aTypa KOMIUIEKCHBIX COeJvHeHWW. buosiornueckass posb
KOMIIJIEKCHBIX COeIMHEHUH.

31. DHepreTrueckrue XUMHUUECKHe MPOL|eCChI.

32. OnpepenieHust U TIOHATUS: CUCTEMA, BHYTPEHHSISI SHEPTUSI CUCTEMbI, SHTAJbIINS,
TeryioTa, paboTa, TeruioTa 06pa3oBaHus BEI[eCTB.

33. TepMoxumMHUeCcKue 3aKOHBI.

34. TlepBbIii 3aKOH TepMOJMHAMUKH, (hOPMY/JIUPOBKH, MaTeMaTUueCKoe BbIpa)KeHUe
3akoH ['ecca u ciiecTBUSA U3 HETO.

35. DOHTpOMNUYA Kak Mepa HeyrnopsiI0YeHHOCTH cucTeMbl. BTopor u TpeTtuil 3aKOHBI
TepmoaHaMUKU.

36. DHeprusi 'nb0ca Kak KpUTepHii CaMOIIPOU3BOILHOTO ITPOTEKAHHS IpoIjecca U
TepMOJVMHAMUUECKON YCTOUUMBOCTU XUMUYECKUX COeUHEHUN

37. HaripaBieHust XMMHUeCKUX TIPOIeCCOB. Y paBHeHue ['n66ca-I"esibMronbiia.

38. CKOpOCTh XMMHUUYECKUX PeakL[Mi. 3aKOH JIelCTBUS Macc.

39. Tumbl XUMUUECKHX peaki[ui, ux Kiaccudukamys. ObpaTumble U HeoOpaTHUMbIe
peaxkLuu.

40. dakTOopskl, BAUSAIOIME Ha CKOPOCTbh XUMUUECKUX peaKLii.

41. 3aBUCMMOCTh CKOPOCTHM XMMMWYECKOU peakUMWd OT KOHLIEHTpPaLUu W MPUPO/bI
pearvpyroLux BelecTs.

42. Bnusinve [1aB/ieHUs Ha Ta30Bble CUCTEMbI, HA CKOPOCTb PeaKL1Hy.

43. I'oMO- 1 reTepo - XMUMHUUeCKHe TMPOLeCChl.

44. TlpaBuna Baut-I'obda. BnusiHue TemriepaTypbl Ha CKOPOCTb XUMMUECKHX
peaxiui.

45. Karanuszatopbl ¥ UWHTUOUTOpBL. BrusHMe KaTa/lu3aTOPOB Ha CKOPOCTh
XUMUUECKUX PeaKLu.

46. 'oMOreHHbIV ¥ TeTeporeHHbIM KaTasius.

47. HeobpatumMble U oOpaTiMble peakiiud (TIpyuMephl). XMMHUUECKOe PaBHOBeCHeE B
TOMOTE€HHBIX U T€TePOreHHbIX CUCTEMAX.

48. KoHCTaHTa XMMUYECKOI'0 PaBHOBeCHs.

49. OnpepeneHre CMeIEHUS XUMHAUYECKOTO pPaBHOBECHSI MPU U3MEHEeHUM YCJIOBUU
Ha oCcHOBe TipvHLuna Jle-IIlarenbe.

50. O6miass Teopusi pacTBOPOB W pacTBopuTeseil. [lucriepcHbie CUCTeMbI. THIIbI
JUCTIEPCHBIX CUCTeM; OO0IIre CBOWMCTBA, rosydeHre. KosiongHble CUCTEMBI: TIO/TyueHue,
CBOMCTBa.

51. CriocoObl  BBIpa)KeHHSI ~ KOHIIEHTPALlUA  pacTBOPOB: MaccoBasi  [J0Jisi
pPaCTBOPEHHOI'0  Bell|eCTBa, MOJIIpHasi KOHL|eHTpaLusi, MOJIsIpHasg KOHLIeHTpaLus
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9KBUBaJICHTa, MOJISI/IbHASA KOHL|eHTPALWsl, TUTP.
52. IloHdaTue pacTBOPUMOCTb. PaCTBOPUMOCTbL Tra30B B JKUAKOCTAX U eé
3aBHMCHUMOCTH OT MapLXaJbHOro AaBieHus (3aKoH ['eHpu-/lasbToHAa) ¥ TeMIiepaTyphl.
53. KommuratuBHble CBoOiCTBa pa30aB/eHHBIX DPACTBOPOB HE3IEKTPOJUTOB.
[ToHwkeHre [aB/ieHUs1 HaCBIL[EHHOTO TMapa pacTtBopa. 3akoH Paynis - MOBbILIEHKe
TeMrepaTypbl KUMEHUsT U TOHWXKEeHWe TemrepaTypbl 3amep3aHusi (KpUCTa/lv3aliuu)

pPacTBOPOB.

54. OcmoTrueckoe faBieHue. 3akoH BanT-TI"odda.

55. Teopus ameKTpoauTHUYeCKOU quccoupanuu AppeHuyca. [TIoHsiTHe O CUIbHBIX U
cnabbix 3nekTposuTax. KoHcTaHTa MoHW3alMK. 3aKoH pa30aBieHus: OcTBab/a.

56. KoHCTaHTa ¥ CcTereHb JUCCOLMALIUU 3/TIEKTPOJIUTOB.

57. loHooOMeHHBIe peakluyi C 00pa30BaHMEM 0CajlKa, ra3a, C1aboro 37eKTpoJrTa
WM KOMITJIEKCHOTO MOHA (TIpUMephbl)

58. IlpousBefjeHne pacTBOPUMOCTM U TIPpUMEHEHWEe ero [Jid BbIUMC/IeHUs
KOHLIEHTPALIMU HaChIIEHHOTO PaCTBOPa ¥ BO3MO>XHOCTH BBINAaZeHUs 0CaZiKa U3 pPacTBOpa.

59. DnekTtponuTHyeckas AUcCcOoLMaluvs BoOAbl. KoOHCTaHTa [uCCOLMAlUM BOJBL.
NonHoe npou3sBeieHue BoAbl. BogopoaHbii okasarens (pH) pacTBopos.

60. I'mgponus coseld. Tunbl ruaposn3a. CTeneHb U KOHCTaHTa FU/pO/M3a.

61. Kucnotbl ¥ OCHOBaHMSI C TOYKUA 3PEHUSI TEOPUU 3JIEKTPOTUTUYECKOU
avccouyanmu AppeHuyca, Teopur bpeHcTtena u JIoypu, 3/1eKTpOHHOM Teopuu JIbrouca.

62. DeKTpOHHAs TeopHsl OKUC/IUTE/IbHO-BOCCTAHOBUTEIBLHBIX peakiui. [Ipumepsl
OKHC/IMTe/Ie M BOCCTaHOBUTeseld. KiaccuduKkaiys OKHUC/IATe/TbHO-BOCCTAHOBUTEBHBIX
peakiuii. OKUC/IUTE/TbHO-BOCCTAaHOBHUTE/TbHBIE TIPOLIECCHI B )KUBOM OpPraHU3Me.

63. PacctaHoBKa K03 bHUI[IEHTOB METO/I0M 3JIEKTPOHHOTO OasilaHCa M 3/IeKTPOHHO-
HMOHHBIM MeTOZIOM (MeTO/I0M TOTypeaKiyiii).

64. DneKTpojHble, OKUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIE MOTEHLUAbl. Y CTPOKUCTBO
BOJOPOJHOTO 37eKTpoAa. HampaBneHue OKHC/IWTE/TbHO-BOCCTAHOBUTEBHBIX DPeaKLUM.
YpaBHenue HepHcra.

65. @akTophl, BAMANLME Ha I[POTeKaHUe OKWUC/IUTEeIbHO-BOCCTaHOBUTEIbHbBIX
peaxLui.

66. PaBHOBecHe B CUCTeMe MeTa/l/l—pacTBOP €ro COMU. DNeKTPOAHbBIA MOTeHLUal.
lanbBaHuueckre  3jeMeHTbl. (Cxema rajbBaHUUYeCKOrO  3jieMeHTa. Y paBHEeHHUs
3JIeKTPOJHBIX TIPOL[eCCOB.

67. YCTpOMCTBO W MPUHLIUIT JEWCTBUSI TEPBUYHOrO Ta/JibBAHUUECKOTO 3/1€MEeHTa
Manavens-SIkoom.

68. Psp HanpsbkeHUWM MeTa/sIOB W TpUMeHeHWe ero s onpegenenuss 31C
rajlbBaHUUYeCKOro 3/IeMeHTa.

69. Xrmuueckre UCTOYHUKHU TOKA. ['a/lbBaHUUECKHe 3/1eMeHThI.

70. OCHOBBI TEOPUU KOPPO3HUU MeTasljla.

71. Knaccudukaiiys npoieccoB KOppo3uH.

72. XvMuueckasi KOppo3us.

73. D/IeKTpoXrUMuruecKasi KOppo3usi.

74. @aKTOphI, BAUAIOLHe HA CKOPOCTh KOPPO3UH.

75. 3amura MeTa/uIOB OT KOPPO3MH, 3allJUTHOIO0 MeTa//la U HeMeTa/UIM4eCKUX
TTOKPBITHH.

76. Dnektponu3. Iloc/memoBaTennbHOCTh pa3psiia MOHOB Ha 3/eKTpogax. CxeMsbl
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TIPOL[eCCOB 3/1eKTPOJIM3a paclljiaBa kU pacTBOpa.

77. KaTtoaHble ¥ aHOAHbIe IIPOL{eCChI TIPU 3J/IeKTpoJiuse. IIporiecc BOCCTaHOB/IeHUS
Ha KaTo/ie ¥ OKUC/IeHUs Ha aHoJe.

78. 3akoHbl Papajes.

79. I'anbBaHoMpel. ['ajibBaHOIIACTUKA. ['a/IbBAHOCTETUSI.

80. Vcrionb30BaHye 3/71eKTPO/IU3a B [IPOMBILITIEHHOCTH.

81. Ionstue o TBepmou (aze. Kpucrammmueckoe, creknoobpa3Hoe u aMmopg-Hoe
COCTOSIHUE.

82. IloHsATHE O 30HHOW TeOpUU TBEP/Oro Tea.

83. OO6mlass xapakKTepuCTHKa MeTa/l/ioB, Gu3Mueckue W XUMHYeCKHe CBOMCTBa,
MeTa/uInyecKas CBs3b.

84. BsanmogencTBUe MeTa//IOB C HeMmeTa//laMH, BOJIOM, pacTBOpaMM KHCJIOT WU
miesioueii. [IpombiiiieHHbIe CITIOCOOBI TIOJTyUeHHUsT MeTasIIoB.

85. CBoWCTBa MeTa/uIOB, WCIOAb3YeMbIX B KaueCTBe KOHCTPYKLMOHHBIX
MarTepuasos.

86. Xapakrepuctvka 37eMeHTOB [A Trpymmbl, UCXOAA W3 UX IIOJIOKEHUS B
MepUoANYEeCKOr CHUCTeMe, C TOUKU 3DeHUs] TeOPUM CTPOEHUsI aTOMa, CTeNeHU OKUCJIeHUS,
pacripocTpaHeHue B MPUpo/ie, MOyueHne, CBOMCTBA

87. lllesiouHO3eMesibHbIE MeTaslibl - 37ieMeHThI [IA rpyrrbl. XapakTepyucTuKa 3TUX
MeTaJI/IOB, UCXO/S1 U3 UX TOJI0KeHUsT B epUOJUUYeCKOU CUCTeMe, C TOUKU 3DeHUs] TeOpUU
CTPOEHHs aTOMa, CTereHW OKHWCJIeHUs, pacrnpoCTpaHeHWe B TIpUpOZe, TI0ydeHue,
CBOMCTBa

88. CoeuHeHus >KeJe3a, HUKeJIsl, KOOObTa (OKCHBI, TUAPOKCUIBI, con). CriiaBbl
Ha OCHOBe >KeJjie3a.

89. XapakTepucTvkKa Meau, cepeOpa, 30/0Ta HCXO[s W3 HX IIOJIOKEHUS B
MepUoANYEeCKOM CHUCTeMe, C TOUKU 3DeHUs] TeOPUM CTPOEHUsI aTOMa, CTereHU OKWUCJIeHUS,
pacripocTpaHeHue B MPUPOJe, MoydYeHne, CBOMCTBA.

90. XapakTepucTHMKa LWHKA, KagMHus, PTYTH, MCXO[S W3 UX TMOJIOXKEHUS B
NepUoANYEeCKON CUCTeMe, C TOUKU 3DeHUs] TeOPUM CTPOEHUsI aTOMa, CTereHU OKUCJIeHUS,
pacrpocTpaHeHue B MPUPO/e, MOoTyuyeHne, CBOMCTBA.

91. XapakTeprCTHKa XpoMa, MoJiiO/ieHa, Bolb(paMa UCXO/s1 U3 WX TON0KEeHHS B
MepUoNYEeCKON CHUCTeMe, C TOUKU 3DeHUs] TeOPUM CTPOEHUsI aTOMa, CTeleHU OKUCJ/IeHUS,
pacripocTpaHeHue B MPUPO/ie, MOTyueHre, CBOMCTRA.

92. OO6mue CBoOMCTBa IJIaTHUHBI, Ma/lAafus, poAuss U upuaus. HaxoxkaeHue B
npupojle, TIOJyueHWe, CBOWCTBA: JJIeKTPOHHAsi CTPYKTypa, CTeleHb OKWC/IeHUS.
Kucnopopnele coefviHeHUMsl, KOMIUIEKCHbIe COeJiMHeHUs. KarandTthueckass aKTHMBHOCTH
TJIATUHOBBIX METAJlIOB.

93. IlonsATHE O Cr/IaBaX U UX pa3sHOBUJHOCTHU.

94. Celpbe U BCIIOMOraTte/ibHble MaTepuasbl B IIPOM3BO/CTBE UyryHa. XUMHUYeCcKue
peaKIvu, TIPOMCXOSIIINe TIPU BhITIZIaBKe UyT'yHa. Y CTPOMCTBO U paboTa JOMeHHOM Teuwu.

95. CriocobsI mpou3BoAcTBa cTamu. COCTaB CTa/id, BIUsSHUE TIPUMeceil Ha CBOMCTBA
CTaMu.

96. CninaBbl Ha OCHOBE aTFOMUHMS, Me/IH.

97. [TIlpobnembl 6e30TXOAHOrO TIPOM3BOACTBA B MeTa/UTyprMM W OXpaHa
OKpY’Karoler cpe/ibl.

98. Bogopos. OO1iasi xapakTepucTka. B3anumogeiicTBie BoAOpoJa C KUCIOPO/OM,
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rajioreHaMy, aKkTUBHBIMM MeTa/ylaMu M OKCHJlaMU. brHapHbIe coeiluHeHrs BOJOPOAA.

99. Bopa. ®usuyeckue W XUMHUUECKWe CBOMCTBAa. AKBAaKOMIUIEKCHI U
KPUCTA/JIOTUAPaThl. JKeCTKOCTh BOZBI U MepHhI €€ yCTPaHEeHUSI.

100. JuctunnvpoBaHHasi Y anuvporeHHas BOJa, WX IIOJlyueHUMe U TIpUMeHeHUe.
[IpypogHbie BOAbI, MUHEpa/IbHbIe BObI.

101. OGijas xapakTepyuCTHKa 3/1eMeHTOB VA TpyIIbl TJIaBHOW TOATPYIIIEI
nepuoandeckor cucremsl [1. . MeHeneesa.

102. A3oT. XapakTepucTHKa a30Ta, UCXOJs U3 ero MoJIoKeHUs1 B TepuoAudecKon
CUCTeMe, C TOUKW 3peHUs] TeOpHUH CTPOEHMs aTOMa, CTeleHW OKUC/IeHUs], (pu3ndecKue
CBOWCTBA, pacrpoCTpaHeHHe B TPHUPOJZE, CMOCOObI MOMy4YeHUs, XUMUUeCKrde CBOWMCTBA.
BaxkHenime coeHeHus a3ota. [IprmeHeHue.

103. AmMMuak, ero crocoObl TosyuyeHusi, (HU3NUeCKHMe W XUMUYeCKWe CBOWMCTBA.
Cosii aMMOHUSI, CTIOCOOBI TIOTyUeHusI, IpUMeHeHHe.

104. ®Pocdop, amnorporus docdopa, ¢u3MUecKMe U XUMHUYECKHe CBOWCTBaA.
Oxkcugel gocdopa. Dochopucras kucnora u ee coau. PochopHasi KUcaoTa U ee COJU.
[IpumeneHnue.

105. OG6mias xapakTepyucTHKa 3/ieMeHTOB VIA Tpymrbl Mepuouuecko CHCTeMbl
N.M.MenpeneeBa. O011jasi XapaKTePUCTHKA Xa/TbKOT€HOB

106. Kucmopozn. Xumuueckass akTMBHOCTb — MOJIEKYJIIPHOIO  KHCJIOPOJA.
Kraccudukaiysi KUC/IOPOAHBIX COeIMHEHUI M UX 00IIe CBOMCTBA (OKCH/IbI, TIEPOKCH/IBI,
Ha/[TIepOKCU/IbI, 030HU/bI). brosiornyeckasi posb KUC/I0po/a.

107. Cepa. OOijasi xapakTepucTHKa. PusnueckMe W XUMHYECKHe CBOMCTRaA.
KuC/0THO-0CHOBHBIE Y OKMCTUTEIbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA COEJUHEHUN Cephbl.
XWMHUYeCKre OCHOBbI TIDUMEHEeHUsT COeZJUHEeHNN Cephl.

108.CepHas kuc/ioTa. X¥UMHAYeCKre CBOMCTBA pa30aB/ieHHON M KOHIIeHTPHUPOBAaHHOM
KUC/IOTBI, TeXHUKa 6e3omacHocTy nipu pabote. CymnbdaThl, MprMeHeHHe.

109. Bbuosornyeckasi posib XaJbKOreHOB. lIpyvMeHeHMe KUC/IOpOJa, Cepbl U UX
coeJlMHeHWH B MeJULIMHE U HApOJIHOM XO35I1CTBe.

110. Obujast xapakrepuctyka 3emeHToB VII rpymnmbl neproauyeckoi cucremsr /.
N. MenpeneeBa. ['anoreHsi.

111. ®wusrueckue ¥ XUMUUECKHMe CBOWCTBA rajoreHoB. KHC/IOTHbIE U
OKHCJIUTe/TbHO-BOCCTAHOBUTE/IbHBIE  CBOWCTBA. buosiornueckass poib  COeJUHEHUU
rajioreHoB.

112. OGias XapakTepyucTHKa 3/ieMeHTOB I[VA TrpyIimbl, T/aBHOW TTOATPYIIIbI
nieproguueckor cuctemsl . 1. MeHeneeBa

113. Yrnepox. XapakTepuCTHKa YrJjepoja, WCXOAs U3 ero TIO0JIOKEHUs B
MepUoANYEeCKOM CHUCTeMe, C TOUKU 3DeHUs] TeOPUM CTPOEHUsI aTOMa, CTeNeHW OKUCJIeHUS,
aJIJIOTPOITHS yTIepo/ia, afcopOiiysi, pacIipoCcTpaHeHre B TIPUPO/ie, TIOTyyeHre, CBOMCTBA.

114. Kpemnuii. Pacripoctpanenue B npupoge. Okcug kpemuusi (IV). CunvkaTtHas
KkucaoTa. CUIMKaTel ojlyuyeHue, TipuMeHeHue.

115. TloHsATHST 00 OpraHWUYeCKHWX COeAVHeHUsX. [IpyUpojHble W CHHTETHUYEeCKHe
opraHdueckyie BelectBa. (OcoOeHHOCTM CTPOEHHUSI OpPraHWUeCKHWX BEIIeCTB, UX
K/1acCU(UKal[ys.

116. TlpupojHble WCTOYHHMKHU YIJIEBOJAOPOJOB: He(Th, yroJb, MPUPOAHBIN Ta3,
nonyTHble HeTsHbIe ra3bl. [IprMeHeHre U TiepepaboTka rasa. [lepBuuHas nepepaboTka
HeTH, PpakLM HeTHU, UX TIPUMEHEHHUe.

117. Ilosmumepsbl U osuromepbl. MeTOAbI TIO/lyYeHUs TI0JIUITH/IeHa, TTI0JIUCTUPOJIA,
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dbeHonpopManbAETUHbIX  MOJUMEPOB, KaydyykKoB. Peakiuu To/JMMepU3aluM U
MOMMKOH/eHcalu. CBOKMCTBA ¥ TPUMEHEeHUe MOJIMMEpOB.

118. Yuenue B.U.BepHaackoro o Ouochepe u Ouoreoxumun. [loHsiTHE O
OUOreHHbIX 7IeMeHTaXx.

119. Makpo- ¥ MHMKPO 3/IeMeHTbl OKpY)Karolllel CpeJibl U B OpraHu3Me YesoBeKa.
YenoBek u Ouocthepa. CBsA3b HHAeMUUeCKUX 3abosieBaHMM € 0COOEHHOCTSIMU
61Ore0XMMHUECKUX TTPOBUHIIHMA.

120. TexHuuecKul TIporpecc U 3K0Jorusi. Bornpockl 0xXpaHbl OKpYy Karolller Cpe/ibl.

3ailauM K 3K3aMeHy

1. Hanuiwure 3neKTpoHHbIe (hOpMyJibl (pacmpe/iesieHUe 3/1eKTPOHOB MO YPOBHSIM U
TIOyPOBHSIM) C/IeAyroIMX yacTuiy: ;N°, N2, N*°,

2. Hanuiurte 3/1eKTPOHHYHO (DOpMYJ/y 3J/IeMeHTa, Ofpefe/idTe TPYMy U Tepuo/
ero, K Kakomy tumy (s-, p-, d-, f-) oTHocuTcsl, Kakve CTeneHH OKHUC/IEHUS MOXKeT
TIPOSIBJ/IATH, €C/IM U3BECTEH ero aTOMHbINM HOMep: 7; 26.

3. IlpeacraBbTe Tpaduueckoe pacripesiesieHde 37eKTPOHOB T10 OpOUTansiM st
aTroma C 3JIeKTPOHHO# cTpykTypoii 3d* 4s”. HazoBuTe ero.

4. CKosbKO opbuTaselt ¥ Kakoe MakCUMalbHOe UUCJIO 3JIEKTPOHOB COOTBETCTBYET
noaypoBHio ¢ 1 = 3?7 Kakue 3HaueHHs MpYHMMAET MPU 5TOM MarHUTHOE KBAaHTOBOE UKCJ/IO?

5. Onpenenuth TUM XUMUYeCKOW cBsisu B Mosekynax H,O, CHs, AsCls. [atb
000CHOBaHHbIN OTBeT. OmnurcaTh METOZOM Ba/leHTHBIX CBsI3el CTpOeHre JaHHbIX MOJIEKY/I.

6. Ta3oo6pa3neiii stunoBeidi  cupt  C,HsOH  MOXHO  TO/IyunTh  TIpH
B3auMo/encTBuM ras3a stuieHa C,Hs m BoagHbix mapoB. Hammmmre TepMoxumuueckoe
ypaBHEeHUe 3TOM peakly, BEIUUC/INTE TeroBoM 3¢ (deKT Npy CTaHJapPTHBIX YCIOBUSIX.

7. Ilpn cropanun 40 r cepsl Bbigenunock 303 kDK sHepruu. OripejenvTb
CTaH/JaPTHYO YHTAJIBITHIO 00pa30BaHMs cepHUCTOrO Tra3a SO2.

8. HauTu Ko/MuecTBO TeIJIOThI, BbIJe/sAtOIleecss Mnpu cropaHud 60 1 okcuza
yrjepoza.

2 CO (r)+ O, (r) =2 CO; (1),
ecii AH06p (CO) = -110,5 x/Ix/mMonb, AH06p (CO,) = -393,51 k/[)k/MOJIb.
9.0npegenuTh TeryIOBOM 3PQeKT peakLvu:
2502 (F)+ Oz (l") = 2803 (l"),
eciu AH®06p (SO») = -296,9 k/Ix/Monb, AH°06p (SOs) = -395,2 k[)K/MOb.
10. BerunMc/iuTh U3MeHeHre SHTPOIUY B PeakLUu:
NH; (r)+ HCI(r) = NH4CI(T1),
ecm S°(NH3) = 192,5(Ix/monb K).; S°(HCI) = 186,7(Ix/monb K).;
S°(NH4CI) = 94,56 (I>x/mosnb K).
11. Onpepenute AG® peakLiii U BO3MOXKHOCTH €e OCYILeCTB/IeHUs
2NO(r)+0; (r) = 2NO; (1),
ecu AG°(NO) = 86,69 kIx/monb, AG°(NO,) = 51,84 kIx/monb, AG°(O;) = 0 kI>x/Monb.
12. TIpu Kakou TemriepaType HaCTYIIUT paBHOBeCHEe CUCTEMBI:
CO (r) + 2H; (r) » CH50H (k) AH° = -128,05 k/Ix
13. Hanuimte BbipakeHue [Jjisi KOHCTAHTbl PAaBHOBECUSI TOMOT'€HHOM CHCTeMbI
N; + 3H, - 2NH;3
Kak 13MeHUTCs CKOPOCTh MPSIMOi peakiii 00pa30oBaHUsi aMMUaKa, e/ YBeTMUUTh
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KOHLIEHTPALMIO a30Ta B [jBa pa3a?

14. Kak creiyeT HW3MeHHTh KOHI[EHTpAI[MI0 U JaBjieHHWe, 4YTOObI CMeCTUTb
paBHOBecHe B CTOPOHY MpsiMO peakiyy obpa3oanus CO u Hy?

Kak B peakiuu:

How + Jog) = 2H)
HY)KHO W3MEHUTh [laBjieHWe, TeMIlepaTypy U KOHI[eHTpaluioo, uTo0bl CJBUHYTh
paBHOBeCHe B CTOPOHY IIPOAYKTOB peakiuu? OTBeTUTb MOTUBUPOBATh [PUMEHEHHeM
npuHnuIa Jle-Illaresnse.

15. HanmmimmTe Belpa)keHye KOHCTaHThI paBHOBECHs C/IelyIOL[ero FOMOreHHOI0
riporiecca:

FeO (k) + CO (r) o Fe (k)-CO;(r)
Y YKa)KWTe, B KaKyl0 CTOPOHY CMeCTUTCS PaBHOBeCHe, eCJId yBeJUYUTb KOHLIeHTPALUIO
CO,?

16. BbluncauTe BO CKOJIBKO Pa3 YBEJIMUUTHCS CKOPOCTh PeakLUM TMpOTeKarolerd B
ra3oBoii ¢ase npu MnoBbillleHUH Temnepatypbl oT 30 g0 70°C, ecid TeMriepaTypHbIi
K03(hUIMeHT paBeH 2.

17. Ilpu pactBopeHuu 2.3 T BewjecTsa B 125 r BoAbl TeMIlepaTypa KpyCTa Iu3arumn
rioHxaetcs Ha 0,372°. Bblunc/ivTe MOJIbHYO MacCy paCTBOPEHHOIO BellleCTBa.
Kprockonunueckas KoHcTaHTa BoAbl 1,86°.

18. TemmnepaTypa KpuUCTa/yiM3al[dd pacTBOpa, cojepykailero 66,3 r BeljecTtBa B
500r Boge! paBHa -0,558 C. BeluMC/IUTE MOJIBHYIO Maccy BeljectBa. Kpuockornuyeckas
KOHCTaHTa BoJbI 1,86°.

19. Beuncimte MOJISIpHYHO KOHLjeHTpaLuto 40%-Horo pactBopa H,SO, (mioTHOCTB
1,31 r/mn).

20. OnpeenuTe MOJISIPHYIO KOHLIeHTpaLUio 3kBUBaieHTa peppym (III) xnopuaa,
eciu B 0,3 11 pactBopa cogepxutcs 32,44 r FeCls.

21. Onpegenutb MOJISIpPHYIO0 KOHIleHTpaluio 18% pactBopa ocgopHOI KUCIOTHI,
IJIOTHOCTE KoToporo 1,04 r/cm®.

22.0mpefieiiTh  Maccy KapOoHaTa Harpus, KoTopas rmotpebyercs — Ajist
ripuroTtossieHus 250ma 0,5 M pacTtBopa.

23. OnpenenuTe MOJISIPHYHO KoOHIleHTpauio 20% pacTBopa CepHOM KHCJIOTHI,
IJIOTHOCTBL KOTOPOro 1,04 r/cm °,

24. Onpenemdtb MOJISIDHYIHO KOHLIEHTpAaLMiO0 SKBUBajeHTa 15% pacTtBopa
(ocdaTHOM KUC/IOTEL, IVIOTHOCTL KoToporo 1,04 r/cm®.

25. HanuviuuTe ypaBHeHHs peakud B MOJIEKYJ/SIDHOM, TOJHOM U COKpAllleHHOM
VMOHHOW (popMax Mexxly C/ieJyIOILIMMU BelleCTBaMH1, HaXOJSALIMMUCS B BOJHOM PacTBOPE:

a) CepHOM KHCIOTOM U TUIPOKCUIOM Oapwus;

6) xmopugom xese3sa (I11) u TMAPOKCHAOM aMMOHHUSI.

26. Hammimre ypaBHeHHs peakLWld B MOJIEKY/SIDHOM, MOJIHOM W COKpAIlleHHOU
VOHHOM (popMax MeXAy C/IefyIOLIMMH BelleCTBaMU, HaXOSIIMMUCS B BOJHOM PacTBODe:

a) HUTpaToM cepebpa ¥ XpOMaTOM KaJus;

6) HUTPAaTOM MeU ¥ TUAPOKCUIOM Oapusi.

27. CocraBbTe ypaBHeHMe rujposm3a coid Li;COs; B COKpalleHHOM, IOJTHOM
VOHHOW Y MOJIEKYJIIPHOM (popMax. YKaKuTe peakL|io Cpe/ibl PaCTBOpa 3TOW COJIH.

28. Kakue u3 coneir Al,(SOs4)s, KoS, KC1 noggepratorcst rugponusy? CocrtaBbTe
ypaBHeHUs1 rujiposiv3a coid Na,S B COKpallleHHOH, MOJIHOM WOHHOM U MOJEeKY/ISIPHOMU
dbopmax. YKakuTe peakiyto Cpe/ibl paCTBOpa COJIU.
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29. Peak1yis BeIpa’kaeTcsi CXeMOU:

HNO;; + Ca -> NH4NO3 + C&(NOg)z + Hzo

CocTaBbTe 3/7€KTPOHHbIe YypaBHeHUs.. PacctaBbTe K03G( ULIMEHTH MeTOA0M
3JIEKTPOHHOTO 0anaHca. YKaKuTe, Kakoe BeLeCTBO SIB/SIeTCS OKUCIUTeNeM, Kakoe
BOCCTaHOBUTEJIEM.

30. Peakuyy BbIpaKarOTCSI CXEMOW:

HzSO3 + KzCF207 + H2SO4 — CFz(SO4)3 + KzSO4 + HzO
Nal + Na103 + HzSO4 — Iz + N&zSO4 + Hzo

CocTaBbTe 3M€KTPOHHbIE ypaBHeHUs. PaccraBbTe KO3((UIIMEHTbI MeTOA0M
3/IEKTPOHHOTO 0aslaHca. YKa)KuTe, KaKoe BeIlleCTBO SIB/SIETCS OKUC/IUTe/leM, Kakoe
BOCCTaHOBUTEJIEM.

31. [IBa 5/1€eKTpoja, MarHheBbld W MeJHbIM, TOrPy>KeHbl B PaCcTBOPBI
COOTBEeTCTBEHHO Xj0puAoB MarHusg U meau (II) ¢ koHueHTpanuerd moHoB marHus 0,01
MOJIb/Jl, KOHLeHTpalyen UOHOB mMeAu 1 mosib/n. HammcaTh 37€eKTPOXUMUYECKYH) CXeMy
TIOJTYUHBIIIETOCST 37IeMeHTa, 3/7eKTPOJHbIe TIPOLIeCChl, MPOTeKarolie Mpyu ero pabore u
BbIuMC/IUTh J]IC.

32. HukeneBoe u3zienue MOKPbITO cepebpoM. Kakoe 3TO MOKpBITHE — aHOAHOE WIH
katogHoe? Kakue mporiecchl MPOMCXOAAT MPU MOBPEXIEHUM MOKPBITUS: a) B KUCIOU
cpefie; 6) Bo BiaykHOM Bo3zyxe? IIpuBecTr cyMMapHbIe YpaBHEHUS TTPOLIECCOB KOPPO3UU
B 3TUX Cpefax.

33. Kakoe BeleCcTBO M KaKOW MacChl BBIZIEJIUTCSI Ha aHOZE TpU 37eKTpOosu3e
BOJHOTO pacTtBopa cyibdata meau (II), amuiiemcs 3,5 yaca npu cuie Toka 20 ammep?
[IpyBesuTe ypaBHeHUS 3/1€KTPOHBIX MPOLECCOB U CYMMAapHOe yYpaBHEHUE 3JIEKTPOJIM3e.

34. CocTaBbTe TIOJIHYHO CXeMY 3JIEKTpPOJiM3a pacTBOPOB apreHTymMa HUTpaTa U
BucmyTta (III) HuTpaTa, uepe3 KOTOpble TIPOMYCTW/IA OJHWHAKOBOE KOJIUYECTBO
3/IEKTPUYUECTBa, U B TIEPBOM U3 PacTBOPOB BhIfemioch 0,9 r cepebpa. CKOIBKO rPaMMOB
BUCMYTa BBIEIWIOCh U3 BTOPOrO pacTBopa?
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

NMPOMEe)XYTOUHbIM KOHTPOJIb (3K3aMeH)

IIkana
OLleHMBaHHA

XapakKTepuCTUKa 3HaHUA NpejMeTa ¥ 0TBEeTOB

ot/inyHO (5)

CryzeHT 1y0OKO M B TIOMHOM OOBeMe BajieeT TPOrPaMMHBIM MaTepHasioM.
['paMOTHO, MCYepnbIBaoIlle U JIOTUUHO €ro M3jaraeT B YCTHOM WM NMUCbMEHHOW
dopme. IIpu 3TOM 3HaeT peKOMEHJOBaHHYIO JIUTepaTypy, NpOsB/IseT TBOPUYECKUN
MOJX0/l B OTBeTaX Ha BOIPOChI M MPaBW/ILHO 0OOCHOBBIBAeT MPHUHSATHIE pelleHMUs,
XOpOUIO B/aJieeT YMEHUsIMU 1 HaBbIKaMU IIPU BbINIOJTHEHUM NPAKTUUECKUX 3a/iau.

xopotio (4)

CTyJeHT 3HaeT IpOrpaMMHBIM MaTepuas, I'paMOTHO M IO CYTH W3/1araeT ero B
YCTHOM WM TIMCbMEHHOW ¢opMe, [OMyCKas He3HauuTe/bHble HETOUHOCTH B
YTBEP)KJEHUsIX, TPAaKTOBKax, OIpeJie/IeHUsIX M KaTeropusx WM He3HauWuTesIbHOe
KO/MuecTBO omMboK. IIpy 3TOM BrajeeT HeOOXOJUMBIMUA YMEHHSIMA M HaBBIKaMH
TIPY BBINIOJIHEHUY NIPAKTUYeCKUX 3a/a4.

y0BJIETBOPU-
TeIbHO

3)

CTyzleHT 3HaeT TOJIbKO OCHOBHOM IPOrpPaMMHBIM MaTepuaJl, J0MyCKaeT HeTOUHOCTH,
HEeZIOCTaTOYHO 4YeTKWe (OPMY/MPOBKH, HENOC/Ie0BaTe/IbHOCTb B OTBeTax,
y3jaraeMbIX B YCTHOM WM MUCbMeHHOM (opme. [Ipu 3TOM HeJOCTaTOUHO Biajeer
YMEHUSIMU M HaBbIKaMH MPU BbITIOJIHEHUM MPaKTHUecKuXx 3azau. [lonyckaet 1o 30%
OIIMOOK B M3/1araeMbIX OTBeTax.

HeyZIOB/IeTBOPU-
TeJIbHO

)

CTyeHT He 3HaeT 3HAUMTENbHOM YacTW MpOrpamMMHOro Marepuasna. [Ipu sTom
JIOTTyCKaeT TIPUHIIUNHA/IBHBIE OIMMOKU B /I0Ka3aTe/NbCTBAX, B TPAKTOBKE TIOHSATHU U
KaTeropuii, TMposB/sSieT HU3KYI Ky/JbTypy 3HaHWM, He B/aJleeT OCHOBHBbIMHU
YMEHUSIMU W HaBblKaMU TIPU  BBINOJHEHWM MpakTU4YecKux 3azad. CrTyaeHT
OTKa3bIBaeTCsl OT OTBETOB HA JIOTIOJIHUTE/IbHbIE BOMIPOCHI.
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BKCHEPTHOQ 3aK/II0YeHHue

[IpencraByieHHbd (DOHJ OLleHOUHBIX cpeAcTB (manee — POC) 10 AUCIUTIIMHE
«Xumusi» cootBeTcTBYyeT TpeboBanusm PI'OC BO.

[Tpepnaraembie (OpMBI U CpeJCTBAa TEKYIIErO W IPOMEXYTOUHOTO KOHTPOJIS
aZilekBaTHbI  1le/IiM M 3ajlauaM  peasM3allid  OCHOBHOW  rpodeccruoHa/lbHON
obpa3oBare/iIbHOM TIPOrpaMMBl TI0  HaripaBjeHH0 ToArotoBku 23.03.01 TexHomorus
TPaHCIOPTHBIX MPOLECCOB.

OLileHOUHbIE Cpe/iCTBa [Jisl TEKYIEro KOHTPOJISi yCMeBaeMOCTH, MPOMEXYTOUYHOU
aTTeCcTally TI0 UTOTaM OCBOEHHSI IUCIIUTIIMHBI Pe/ICTaB/IeHbI B TIOJIHOM 00beMe.

Buzibl OL1eHOUHBIX CpPE/ICTB, BK/IFOUEHHbIE B IIpe/[CTaBJeHHBLIM (POHJ, OTBeuaroT
OCHOBHBIM TIpuHLMNaM dhopmrpoBanus ®OC.

Pa3paboTaHHBIM U TpeZCTaB/IeHHBIA /151 YKCIIepTU3bl (OHJ OIleHOYHBIX CpPeJCTB
PEeKOMEeH/IyeTCsl K HCI0/Ib30BaHUIO B TIpPOL[ecce TO/ATOTOBKY OakaiaBpOB M0 yKa3aHHOMY
HaripaB/IEHUIO TTOATOTOBKHU.

[Ipexncenarens yueOHO-MeTOAUYECKOM
KOMMCCUWA AHTPaLIUTOBCKOTO0 UHCTUTYTa
Te0CHUCTeM U TeXHOJIOTHUH M.B. CaBueHKO
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JIMCT U3MeHeHUH U 0N/ THeHUM

Ne Bujnbi fononHeHu U JlaTa ¥ HoMep NpPOTOKOJ/Ia IMoamucsk (c
n/n H3MeHeHUuM 3acejanus kKadeapsol (Kadeap), pacmngpoBKoi)
Ha KOTOPOM ObUIM PacCMOTPEHbI | 3aBejyloiero Kadeapoi
H 0100peHbI H3MeHeHHsI U (3aBeayrOLIMX
JAOTIO/THEHUS kadeapammu)
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