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Mporpamma amcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (aoueHT) MundTaxos M.H. ,
noueHT, K.H. CyneiimaHos U.®.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (aoueHT) MundTaxos M.H. ,
noueHT, K.H. CyneiimaHos U.®.

Mporpammy avcuunnvHel paspabdoTan(a)(n) BoueHT, K.H. (ooueHT) Mudptaxos M.H. (Kadpenpa xummm n akonoruum,
NHxeHepHo-cTponTensHoe otaeneHue), MNMiftahov@kpfu.ru ; poueHT, k.H. CyneiimaHos U.®. (Kadenpa xumun n
akonoruu, NHxeHepHo-cTpoutenbHoe otaenenue), lIFSulejmanov@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMym ocBoeHUsi o6pa3oBaTesibHOWM NPOorpamMMbli

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
YK-8 CnocobeH cosgaeath ¥ noanepxusate 6€3onacHble yCnoBus XXU3HeAeaTeNbHOCTH,

B TOM 4MCe NpY BO3HUKHOBEHWUW YPE3BbIHaHbIX CUTYaLIWiA

BbINyCKHUK, OCBOVBLWIWIA OUCLMNHY:

LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

B pesynbTate nsy4yeHns faHHoro Kypca CTyaeHT LOSIXKEH:

3Hartb:

- OCHOBHbIE 3aKOHbl XIMUW, TEPMUHbI 1 OMNpeeneHns;

- OCHOBHble METObl U Crocobbl PeLEeHNst XMMUYECKNX 3aay;

- METOAbl aHanM3a B3anuMOLENCTBUS YENOBEKA N €ro AeSTENbHOCTU CO CPENON 0OMTaHNS;

- (hakTopbl, ONpenensiowme ycToluneocTb brocdepsl,

- OCHOBbI B3aUMOOENCTBUS XMBbIX OPraHN3mMoB C OKpYXarowwein cpenou;

- XapakTepuCTUKN BO3paCTaHNs aHTPOMNOreHHOro Bo3aenCTBUSA Ha Npupoay, NPUHLMMNLI paumoHanbHOro
NPUPOLAOMNob30BaHNS;

YmeTb:

- MPUMEHATb 3HAHWS MO XMW B CBOEW NPOPECCUOHANbHON AESATENbHOCTY;

- OPVEHTMPOBATLCS B XMMUYECKOW MHADOPMaLIMK B CBOEIN NPOoddeCcCnoHanbHOM O0eaTelbHOCTY;

- OCylWwecCTB/ATb B obuiem Buae OUEHKY aHTPOMNOreHHoro BO3OeNCTBUA Ha OKpY>XartolLLyto cpely C y4eToM cneungoukm
npnpoaoHO-KNnMMaTn4eckmnx yCﬂOBI/II7I.

Bnapetb:
- KYNbTYPOW MbIWNEHUS, CMOCOBHOCTbLIO K BOCNPUSTUIO, aHaNn3y MHdhopMaLmu;

- HaBblKaMW UCMONb30BAHNS OCHOBHbIX XUMUYECKNX 3aKOHOMEPHOCTEN U NPUHLMMNOB UX MPUMEHEHNS B NpoLecce
NPOECCUOHANBHOM OEATENbHOCTY;

- MeToAaMmu oLeHKU yuepba oT AesiTeNbHOCTY NPeAnpusTHs,
- MeToamu Bbibopa paumnoHanbHOro crnocoba CHUXEHNS BO3OENCTBUS HA OKPYXatolLyto cpeqy.

- AEMOHCTpPpUpoBaTb CMOCOBHOCTb 1 TOTOBHOCTb: NPUMEHATb NONy4YEeHHble 3HAaHNA Ha NpakTuke.

2. MecTo AMCUMNINHDBI B CTPYKTYPE OCHOBHOW NpodpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas y4ebHas aucumnnunHa BkitoveHa B pasgen "B1.0.17 OucumnnnmHbl (Moaynm)" 0CHOBHOM NpodpeccrmoHansHom
obpasoBatenbHoli nporpammel 13.03.02 "OnekTposHepreTrka 1 anekTpoTexHuka (SnekTpocHabXxeHune)" n oTHOCUTCS K
0bs13aTeNbHbIM AUCUMNANHAM.

OcBauBaetcsi Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHWeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMIMIVHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 yaca(oB), B TOM 4yncne nekuun - 34 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 34 4aca(oB), KOHTPONb caMoCTosITENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 cemMecTpe; 3a4eT BO 2 CeEMECTpe.
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Mporpamma amcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (aoueHT) MundTaxos M.H. ,
noueHT, K.H. CyneiimaHos U.®.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tewma 1. BeegeHue. [Mpeamet v
1. copepXaHve Xmummm 1 2 0 0 8
2. |Tema 2. OCHOBHble 3aKOHbI XUMUN 1 2 0 2 8
3. [Tema 3. CtpoeHne BewecTsa 1 2 0 0 8
4. [Tema 4. Xummnyeckas cBs3b 1 2 0 0 8
5. Tema 5. Xummnyeckas TepmoanHammka 1 > 0 o 8
Tema 6. PacTtBopbl n gncnepcHble
6. cucTeMbl 1 2 0 2 8
Tema 7. OnekTpoxmmms.
7. ["anbBaHWYECKNE SNEMEHTDI 1 2 0 4 8
Tema 8. Kopposua un 3awuta
8. METanoB 1 CrnaBsos i 2 0 4 8
9. [Tema 9. OnekTponus 1 2 0 4 8
10.[Tema 10. BeeneHve 2 2 0 0 4
Tema 11. OxpaHa aTMOCdepHOro
11. B03IyXa 2 2 0 0 4
Tema 12. MeTtogpbl oueHKM
12.[3arpssHeHns aTMocdrepHoro sBosayxa 2 2 0 4 4
1 NPOMBbILNEHHbIX BLIBPOCOB
Tema 13. dusunyeckoe 3arpsas3HeHme
13. oKpyXxarouern cpeabl 2 2 0 4 4
Tema 14. ObpateHune ¢ oTxogamu
14. NPOM3BOACTBA 1 NOTPEONEHNS 2 2 0 4 4
Tema 15. OxpaHa BoOHbIX PECYpPCOB.
15.|OxpaHa noys, pacTUTENLHOMO U 2 2 0 4 10
XMBOTHOro Mmpa
Tema 16. Skonornyeckuni
. MOHUTOPUHT 2 2 0 0 8
Tema 17. HopmnposaHue
17.|HeratMBHOro BO3O0encTens Ha 2 2 0 0 2
oKpyXxatouyto cpeny
Ntoro 34 0 34 112

4.2 CopepxaHue OUCLUMIUHDI

Tema 1. BBepeHue. lNMpenmer n copepxaHne xmumun

Xumms Kak 4acTb ectecTBo3HaHums. [peamet xumum. BewecTtBo. XuMuyeckne npespateHms. ATOMHO-MONEKYNSpHOe
yyeHvne. Xummyeckunin anemeHT. CBA3b XMW C OPYrMMM Haykamu. 3HaveHne XuMmnm B 0OPMUPOBAHNN MbILLAEHUS, B
N3y4eHUn Npupoabl U PasBUTUN TEXHUKW. [TpMMEHEHNE HOBbIX KOMMO3WNLIMOHHBIX MaTepmnanos B Pa3nnyHbIX OTPaCcnsaxX
NPOMbILAEHHOCTU

Tema 2. OCHOBHbIe 3aKOHbI XUMUM

3akoH CoxpaHeHns Macchl BewecTs. Ponb 3akoHa COXpaHeHUs Macehl BelwecTsa B pa3smTum xumun. CeBsS3b Maccsl
BelecTBa W ero aHeprun. dopmyna SnHWTENHA. 3aKOH MOCTOSHCTBA COCTaBA. 3aKOH KPaTHbIX OTHOWEHWNA. 3aKOH
06bEMHbIX OTHOLWEHWA.3akoH ABorafpo. MocTosHHas ABoranpo. OkBUBaneHT. 3aKOH 9KBMBANEHTOB. [Nepuogmyeckuii
3aKOH U ero ponb.

Tema 3. CTpoeHMe BelLecTBa
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CTpoeHre atoma 1 cucteMaTka XMMn4ecknx anemMeHToB. OCHOBHbIE MOMOXEHNS BOMTHOBOM MexaHukn. BonHoBas
PyHKLMS. ATOMHbIE opbuTanu. KBaHToBble Yncna. MpuHUMn goopMUPOBaHMS 3NEKTPOHHBIX 060/I04EK aTOMOB: NMPUHLMM
MUHUMYyMa 3Hepruv, npurHumn Maynu, npaeuno XyHaa. SnekTpoHHbIE (POPMYJbl CTPOEHMSI aTOMOB U X rpagouyeckoe
nsobpaxerue. MNepuoanyeckas cuctema anemeHToB [1.M.MeHneneesa. Mepuoanyecknii 3akoH. CTpykTypa
NeproaMYecKol CUCTEMbI 1 €€ CBSI3b CO CTPOEHMEM aTOMOB. SNEMEHTHI S-, p- , d- u f-cemeiicTs. MNeproanyeckme
CBOWICTBA 3/IEMEHTOB: pafMyc atoMa, SHepPrus NOHN3aummu, CPOLCTBO K 3NIEKTPOHY, S11eKTPoOTpMLATEeNbHOCTb,
BaNIEHTHOCTb. I3MEHEHUSI XMMUYECKIX CBOMCTB XMMUYECKNX SNEMEHTOB W X COELMHEHWIA.

Tema 4. XnMunueckas cBs3b

rlpl/l'-IVIHa BO3HNKHOBEHNSI XMNYECKO cBSI3n. OCHOBHbIE XapakTepucTmkmn XUMUYECKOW CBA3N: 3Heprmn4a n onanHa CceA3n.
B3anMHoe BnnsHMe atoMoB B coeanHeHUN. Tunbl XuMnyeckoin ceasn. VMioHHas ceasdb. KoBaneHTHas cBA3b.
rD,OHOpHO-aKLI,eﬂTOpHaFI cBsA3b. MeTannuyeckas cBs3b. BO,D,OpO,D,HaH CBA3b. XapaKTeprle CBOWCTBA BELWECTB C
Pas3nnyHbIMN TUNAMN XUMUYECKoM cBasn. MeTon BaneHTHbIX cBsi3eld. HachllaeMocTb koBaneHTHol cBsan. Cnocobbl
nepekpbiBaHNA 3NEKTPOHHbIX obnakos npu o6pasoBaH|/||/| KOBaNeHTHOW CBA3MU : [I n [l CBA3N. HaﬂpaBﬂeHHOCTb
KOBaNeHTHOW CBSA3M. Fm6pv|,u|/|3auv|;| ATOMHbIX op6|/|Tane|7| M NpPOCTpPaHCTBEHHOE CTpOEeHMne MOJIEKY. MeTton
MONEKYNAPHbIX op6|/|Tane|7|. OcHoBHble nonoxeHus. Cea3biBatowWme u paspbiXnaowmne MonekynsapHbie op6|/|Tan|/|.
rD,I/Ial'paMMbl o6pasoBaH|/|s| MOJeKyn. BnusaHue XapakTtepa pacnpeneneHnsa aNekTpoHOB MO MONEKYNAPHbIM Op6I/ITaﬂ9|M Ha
nopsaokK, SHepruwo, AanHy ce4A3nm U MarHUTHble CBOWCTBa OBYXaTOMHbIX MOJIEKY/.

Tema 5. XuMnyeckas TepmoanHaMmKa

OCHOBHblE NOHATWSA TEPMOANHAMUKN. DYHKLIMM COCTOSHMSA 1 OYHKUMM nNpouecca. BHyTpeHHAS aHeprng, sHTanbnus,
Tennota, pabota. MNepBblii 3aKOH TEPMOAMHAMUKN 1 €ro NPUMEHEHNE K aauabaTHbIM, M30TEPMHBIM, U30XOPHLIM 1
n306apHbIM NpoLeccam. TennoeMKocTb. TePMOXUMUS 1 SHEPreTMKa XMMUYECKUX NPOLLECCOB, TENNOBbLIE 3DHEKThI
XUMUyeckmnx peakumii. CTaHaapTHble aHTanbNMM 06pa3oBaHns 1 CropaHns BewecTs. 3akoH fecca 1 cneacTBns U3 Hero.
BbluncneHve TennoBbIX adeKTOoB.

Tema 6. PacTBOopbl U ANCNEpPCHbIE CUCTEMbI

IucnepcHas cuctema. [ncnepcuoHHas cpena v ancnepcHas dgpasa. Knaccugprkaums OMcnepcHbIX CUCTEM MO CTeneHu
ONCMNEPCHOCTU: UCTUHHbIE PacTBOPbI, KOMIOMAHbLIE PACTBOPLI, FPYOOANCNEPCHBIE CUCTEMBI. [[OMOreHHble 1
retTeporeHHble cuctemel. Knaccugoukaums KonnouaHbIx CUCTeM 1 x cBolicTea. Obluas xapakTepucTika pacTBOpOB.
Cnocobbl BbipaxeHusl cocTaea pacTeopa. PacTBopbl HEaNEKTPONMTOB 1 3NeKTPonnToB. CunbHble 1 cnabble
3NeKTPONUTLI. AKTVBHOCTb 1 KOBPMULIMEHT aKTMBHOCTU. B3anuMoaeincTeme Mexay pacTBOpUTENEM U PaCTBOPEHHbBIM
BewecTBOM. TepMoaMHaMnyeckne cBolicTea pacTBopoB. OcobeHHOCTY BOAbl Kak pacTBoputens. BooopoaHsbiii
nokasaresnb cpefbl. VioHHble peakumu B pacTBopax. 'maponua coneit. KoHcTaHTa u cteneHb rmaponusa.

Tema 7. dnekTpoxumus. FanbBaHUYECKNE NIEMEHTDI

SneKTpo,qule noTeHumnanbl 1 ranbBaHN4Yeckne aneMeHTbl. [1BonHoM SJ'IeKTpI/ILIeCKI/IIZ CNnon n ANeKTpoOHble noTeHunanbl.
YDaBHeHI/Ie HepHCTa. ["anbBaHNYECKNIA SNEMEHT U ero 9NieKTpoasmXxyuasa cuna. TepMO}J,I/IHaMI/IKa ranbBaHMN4eCckKoro
ANneMeHTa. CTaH,D,apTHbIVI BO,EI,OpO,EI,HbII7I anekTpon n psan Hal'lpﬂ)KeHVIVl MeTannos. aﬂeKTpOXI/IMI/I‘-IeCKI/Ie CUNCTEMDI.
XnMmnyeckne NCToMHUKN ToKa. Tunbl ranbBaHNYEeCKUX 3/IEMEHTOB.

Tema 8. Koppo3us u 3awiuta MeTansioB U CNJIaBoOB

OcHoBHble BMAbI KOPPO3un. Xummnyeckas Kopposus. dnekTpoxummuyeckas koppoans. KucnoponHas n BogopoaHast
nenonspvaauns. Kopposus noa aectenem bnyxaatowmx Tokos. Obwme v nokansHbie Buabl Koppoaun. MeToabl
3alMTbl METANIOB OT KOPPO3WU: NIErMpoBaHune, 3alluTHble NOKPLITUS, aNeKTpoXMMMYeckas 3awnta. IameHeHve CBOCTB
KOPPO3WNOHHOM cpelbl. IHrMbuTopbl KOPPOo3uu.

Tema 9. dnekTponus

AnekTponus. MoTeHuman pasnoxeHusi. MepeHanpsixexue. MocnenoBaTenbHOCTb ANEKTPOAHBIX Npoueccos. Mpasuna
ANt aHOOHbIX U KaTOAHbIX NPOLIECCOB NPU aNeKTponmae pacnnaea. Mpasuna aHOAHbIX U KaToAHbIX NPOLECCOB Npu
3NeKTPONn3e BOLHbIX PACTBOPOB 3NIEKTPONUTOB. DNEKTPONN3 C PACTBOPVMBIMU 1 HEPACTBOPUMbLIMU 3NIEKTPOLAMM.
3akoHbl dDapages. Boixon no Toky. MNprMeHeHne anekTponnaa.

Tema 10. BBeneHune

Bo3zpeicTBre NpOoMbILWNEHHOCTI Ha OKPYXKaloLUylo NPUPOAHYIO cpedy. DKONoro-akOHOMUYECKME U 3KONOro-NpaBoBble
cucTemsbl. Llenn akonoruu. PeweHne npobnem paumoHanbHOro Mcnonb3oBaHus NpupoaHbIX pecypcos. MNpenoTepalleHve
3arpsisHeHns okpyxatouwei cpebl. COBMelleHe TEXHOreHHOro U B1oreoxXMMMYeckoro KpyroBopoTa BewwecTB. KOHTPOb
3arpssHeHns oKpyXatolwei cpeabl. aHanm3 aKonormYeckomn cutyauun.

Tema 11. OxpaHa aTMmocchpepHOro sBosayxa

3arpsi3HeHne aTMOCEPHOro BO3AyXa NPOMBIWNEHHBIMU NPEANPUATUSMU 1 aBTOMOBWIIbHBIM TPAHCMOPTOM.
OpraHn3oBaHHbIE 1 HEOPraHN30BaHHbIE NCTOYHUKM 3arps3HeHVs atMocdepbl. 3aKOHOOATENLCTBO B 06N1aCTM OXpaHsbl
atMocdepHoro Bosayxa. AKTyanbHOCTb 3almTbl aTMocdepbl. Cnuctema oxpaHbl aTMOCEPHOro BO3ayxa OT
3arpsasHeHus. OuncTka BelbpocoB B aTMocdpepy. MNnaHnpoBaHne caHnTapHO-3aWUTHbLIX 30H. 3almTa atMocdpepbl OT
WHbIX BULOB aHTPOMOreHHOro BO3AENCTBUS

Tema 12. MeToobl OLEHKM 3arpsi3HEHNSA aTMOCPepHOro Bo3ayxa U NpOMbILLIEHHbIX Bbl6pOCOB

Kﬂ&CCVId)VIKaLI.VIFl MeToO0B. MeTOJJ,bI onpeneneHna Konn4ecTBeHHbIX N Ka4eCTBEHHbIX XapakKTepucTuk BbI,EI,eJ'IeHVII7I n
BbIOPOCOB 3arps3HsIOWMX BELWeCTB B aTtMocgpepy. Crnocobbl oT6opa npob ans nabopaTopHOro aHannsa v y4et
MEeTeopOonorniyeckux ocobeHHocTer npm otéope Npob Bosayxa. OLeHka COCTOSHNSA aTMOCHEPHOro BO3ayxa no
pesynbtatam HabnoaeHns. PacyeTHble METOAbI OLIEHKM Ka4ecTBa aTMOCHepHOro Bo3yxa.

Tema 13. dnsnuyeckoe 3arpssHeHMe OKpyxXaloLiein cpenbl

3AEKTPOHHELBH
Bl YHHBEPCHTET
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®duanyeckoe 3arpsasHeHne. PagnoakTmBHoe, CBA3aHHOE C NPEBbIEHEM eCTECTBEHHOMO YPOBHSA COAepXaHus B cpene
pafLMoaKTMBHBIX BELECTB. TennoBoe, BO3HMUKAIOWEE B pe3yNbTaTte NOBbILEHUS TeMNepaTypbl CPebl, rMaBHbIM 006pa3oM,
B CBS3M C MPOMBbILWNEHHBIMW BIOpOCAMM HArpeToro Bo3ayxa, OTX0AsWMX ra3os 1 BoAbl. LLlymoBoe, obpasytoweecs B
pe3ynbTaTe yBeNM4eHUs MHTEHCUBHOCTA 1 MOBTOPSEMOCTM LWYMOB CBEPX MPUPOLHOMO YPOBHS. DNEKTPOMarHUTHoeE,
nosBNAOIWEECS B pe3yNnbTare N3MEHEeHNS 31EeKTPOMarHUTHbIX CBOMCTB cpenbl. CBETOBOE - HAPYLWEHNE eCTECTBEHHOM
OCBELWEHHOCT MECTHOCTU B pe3ynbTaTe BO34ENCTBUS MCKYCCTBEHHbIX UCTOYHUKOB CBETA, NPUBOASLIEE K aHOMANMsAM B
KN3HW XUBOTHBIX 1 PACTEHWUIA, UIN CHNXEHNS YPOBHS €CTECTBEHHOW OCBEWEHHOCTN M3-3a 3aAbIMIEHHOCTU HUXHINX
Cnoés atmocepbl.

Tema 14. O6paLeHue ¢ oTXoAammu NPOU3BOACTBa U NOTpebneHus

OnpepneneHrie NOHSATUS OTXOL0B U UX Knaccudpmkaums. Buabl obpalueHunsi ¢ oTxonamu Npovu3BoLCTBa U NOTpebneHus.
NuuenanpoBaHmne B obnactu obpalueHunsi ¢ oTxoLamu Npov3BoLACTBa U NoTpebneHus. MacnopTmaauns otxonos 1-4
knaccoB oTxonoB. ObpalueHre ¢ 0Txoaamm NPoM3BoANTCS ¢ cobnoaeHnem TpeboBaHmin aKonormyeckoin 6e3onacHocTu.
depnepanbHblii KNacCUgUKaLNOHHBIA KaTanor 0TXO40B.

Tema 15. OxpaHa BOAOHbIX peCypCoOB. OxpaHa no4s, pacTuTesIbHOro U XUMBOTHOro Mnpa

WNcTouHukn 3arpsiaHeHust BogHbIX 06bekToB. [oBepxHocTHbIe Boabl. OueHka kadecTea Boabl. Obwme TpeboBaHUs K
COCTaBy ¥ CBOWCTBaM BOAbl ANS pa3HbIX BULOB BOAOMNONb30BaHMs. KOHTPONb Ka4ecTBa NoBepXHOCTHbIX Bog. CUCTEMbI
BOJLOCHAGXEHMUS MPOMbILNEHHBIX NpeanpuaTuii. CUCcTeMbl BOLOOTBELEHUS MPOMbIWNEHHBIX NPeaAnpUaTU.
Skonorunyeckas cTparterusi passuTia nponssoacTea. Metoapl 1 cnocobbl 04MCTKM NPOMbILWNEHHBIX CTOKOB. ObpaboTka u
yTUNN3aums 0CafKoB CTOYHbIX BoA. MoasemHble Boapbl. XUBOTHbI MUp. O6BEKT XUBOTHOrO Mupa. Bruonoruydeckoe
pasHoobpasve XnBoTHoro Mupa. OxpaHa X1BoTHOro Mupa. OxpaHa cpeabl 06UTaHNs X1BOTHOrO Mupa. Monb3oBaHue
XWUBOTHBIM MUPOM. PacTuTenbHblit Mup. KynbTypHble pacTeHunsl. 3emenbHble pecypchl (MoYBbl). Buapl oTpuuatenbHoro
BO3JENCTBMS Ha no4By. OLeHKa 3arpsi3HeHUst MOYB TOKCUYHBIMY BEWECTBaMM. 3aKOHO4ATeNbCTBO B 06NnacTy oxpaHbl U
obpalleHus ¢ 3eMenbHbIMU pecypcamu.

Tema 16. konorn4yecknin MOHUTOPUHI

OpraHunzauus cuctembl cbopa 1 06paboTkn AaHHbIX HabntoaeHKn. OueHKa 1 MPOrHO3 COCTOSIHWUS OKpyXatower cpeabl.
NHdpopmaLmoHHoe obecneyeHre opraHoB BNacTy 1 HACENEHWst 0 COCTOSIHUM OKpyXatollei cpefbl. Knaccucmkaums
3KONIOrMYecKoro MOHMTOPKHra. ATMOCHPEPHbIN, BO3AYLWHbIA, BOAHbIV, MOYBEHHbIA, KNMMATUYECKUA MOHUTOPVIHT.
MOHUTOPUHT chakTopOB BO3AENCTBMS. MOHUTOPVHI NCTOYHUKOB 3arpsisHEHUS.

Tema 17. HopMupoBaHue HeraTUBHOro BO34eMCTBUS Ha OKPYXaloLLYIo cpeny

Karteropun 06beKTOB, 0Ka3blBaOILMX HEraTMBHOE BO3OENCTBNE Ha OKpyXatoLlyto cpedy. HopMaTuBbl kadecTsa
oKpy>xatoliein cpenbl. HopMaTtyBbl OOMYCTUMOro BO3AENCTBUS HA OKPYXaloLyo cpedy Npu OCYLeCTBeHN
XO3AWCTBEHHOMN 1 UHOM AesTeNbHOCTW. HopMaTMBbl [OMYyCTUMbIX BbIBPOCOB M COPOCOB BELLECTB U MUKPOOPraHN3MOB.
HopmatuBbl 06pa3oBaHns 0TXO40B NMPOV3BOACTE M NOTPEBNeHUs 1 MUMUTBI Ha X pasMeLlleHre. HopMaTuebl MHOTO
JOMYCTUMOrO BO3OEWCTBUS Ha OKPYXatoLyto Cpey NPy OCYLECTBIEHUN XO3ANCTBEHHOW U UHOW AesATeNbHOCTY,
ycTaHaBn1BaeMble 3akoHoaaTenbcteamu Poccuiickon denepaumm n 3aKkoHo4aTeNnbCTBOM CyObekToB Poccuinckor
depepaumy B Lensix 0XxpaHbl oKpyxatolleii cpeabl. KoMNnekcHoe akonornyeckoe paspelieHue.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 06ecneyeHuss Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE NpenoAasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayAUTOPHYIO caMocTosITeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO No AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No 06pasoBaTesibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauun Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENBHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHWIA".

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeLeHNs TEKYLWEro KOHTPOMS yCNeBaeMocTu 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyjapcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexaeHus Bolcero obpasosaHus "KasaHckuii (MprBonxXckuiA) doenepanbHblil yHuBepcutet".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMrpoBaHnm poHAa OLEHOYHbIX CPEACTB ANs
NPoBeEHNS TeKyLLEl, MPOMEXYTOUYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs (enepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonXckunin) doenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT6pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeNbHbIX Ppecypcax easepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXLEHUS BbICIIErO NPOCECCMOHANBHOr0 06pa3oBaHus

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHusepeutet™.
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PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET"".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLEHKM 3HaHMWIA 0ByYatoWwmxcs
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMneTeHuUn

Oran TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 1
TeKyLLNI KOHTPO/Tb

. BeepeHrve. MNpenmet n cogepxaHune Xmmmn
. OCHOBHble 3aKOHbI XUMUN

. CTpoeHue BewecTsa

. XuMmnyeckas cBssb

. XumMmnyeckas TepMmognHammka

. CTpoeHue BewecTsa

. Xummyeckas tepMoguHammka

. PacTBopbl u ancnepcHbie cnucTembl

. OnekTpoxmmms. ["anbBaHUYECKNE BNEMEHTbI
. Koppoaus u 3awuta metannos n cnnasos

. OnexTponua

1 |YcTHbI onpoc YK-8

NabopaTtopHble
2 paboThl VK-8

[NMncbmeHHoE

. HOBHbI KOHblI XM
3 |pmomawHee 3apaHue |YK-8 Octo € 3aKko

. Xumnyeckas TepMognHaMmuka

N [CooONOOOTW oW =

Sk3aMeH YK-8

CemecTp 2
TeKyLLNI KOHTPO/Tb

10. BeeneHue

11. OxpaHa atMochepHOro Bo3ayxa

1 |YcTHbI onpoc YK-8 16. DKONOrNYECKMIA MOHUTOPUHT

17. HopMmnpoBaHme HeratmBHOro BO3OEVCTBUS HA OKPYXAIOLLYHO
cpeny

12. MeToabl OLUEHKN 3arps3HeHNs aTMOCHEPHOro Bo3ayxa U1
MPOMBILNEHHbIX BbIBPOCOB

5 NabopatopHble vK-8 13. dunsunyeckoe 3arpasHeHne oKpyxarowen cpenpl

paboThbl 14. ObpalueHre ¢ 0TXoLamMu NPOM3BOLACTBA U NOTPebneHns
15. OxpaHa BoAHbIX pecypcoB. OxpaHa noys, pacTUTENbHOIO 1
KNBOTHOIro Mmmpa

[VCLMEHHOE 11. OxpaHa atMochepHOro Bo3ayxa

14. ObpalueHre ¢ 0TXo4amMu NPOM3BOLACTBA U NoTpebneHns
15. OxpaHa BogHbIX pecypcos. OxpaHa noys, pacTUTENbHOIO 1
>XMBOTHOro Munpa

3 |oomalwHee 3apanune |YK-8

3ayer YK-8

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:-';lg"gﬁﬂ OLl.gHVI(;gHVISl Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 1
TeKywWW i KOHTPONb
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KOHKpPEeTHbIX 3a8aHui.

cnocobHocTy
NPUMEHSATDL 3HAHNS U
YMEHWS K BbIMNOMHEHNIO
KOHKPETHbIX 3a0aHWIA.

NPUMEHSATb 3HaHWSA U
YMEHWS K BbIMONHEHWNIO
KOHKPETHbIX 3a8aHui.

YMEHUS K BbIMONHEHNIO
KOHKpPEeTHbIX 3a4aHWIA.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbIA onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema YacTn4HO Tema He packpbliTa.
packpbiTO cofepXaHue [TeMbl packpbITbl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lienom afekeaTtHa Teme. [[ToHATUIAHLIA annapaT  |HeynoBNeTBOPUTENBHO.
MpekpacHO 0CBOEH Xopoluo ocBoeH OCBOEH 4aCTW4HO. MoHuMaHWe matepwana
MOHSITUIAHBIA annapaTt. [NoHsSTWUIAHBIA annapart. |[loHMMaHWe oTAeNbHbIX |doparMeHTapHoe uniu
MponemMoHcTprpoBaH  ([MpoAEeMOHCTPUPOBAH  [MOMOXEHWA 13 oTcyTcTBYeT. HeymeHune
BbICOKWiIA YPOBEHb XOpOoLWWnii ypoOBEHb matepwana rno Teme. oopMynmMpoBaThb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
opMynMpoBaTh CBOU  |OOPMYNMpPOBaTb CBOM  |hOPMYIMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LMCKYCCUOHHbIe LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUSI. MONOXEHMSI.

NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n

paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.

uensm.

MnucbmeHHoEe I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIﬂ BbIMO/THEHbI

foMallHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3

3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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npasunbHO. MNMpossneHa
npesocxogHas
TeopeTumyeckas
NnoaroToBka.
Heobxoanmble HaBbIKK
N YMEHMNS NONHOCTbIO
OCBOEHbI. Pesynbrar
nabopatopHoii paboTbi
MONHOCTbIO
COOTBETCTBYET €€
Lensm.

B OCHOBHOM MNpaBuibHO.

MposiBneHa xopowas
TeopeTnyeckas
MOAroToBKa.
HeobxonuMble HaBbiku
1 YMEHUS B OCHOBHOM
OCBO€EHbI. Pe3ynbTat
nabopatopHoit paboThl
B OCHOBHOM
COOTBETCTBYeET €€
Lensam.

NCMNONb30BaHbI
npasunbHO. NMpossneHa
yOoOBNeTBOpUTENbHAN
TeopeTuyeckas
noaroToBeka.
Heobxoanmble HaBbIKK
N YMEHMNS 4aCTUYHO
OCBO€HbI. PesynbTar
nabopaTopHoii paboTbl
4acTM4YHO
COOTBETCTBYET eé
uensam.

HenpaBUNbHO.
MposBneHa
HeyLOBNEeTBOPUTENbHASA
TeopeTnyeckas
NOAroTOBKA.
Heobxoanmble HaBbIKK
1 YMEHNS HE OCBOEHDI.
PesynbTar
nabopatopHoii paboThl
He COOTBETCTBYeT eé
Lensim.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3agaHusg, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3amaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 2

TekyLLUA KOHTPONb

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeEH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |[oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTb
MNpeBocxonoHoe ymeHne (Xopowee ymeHue yMeHune INCKYCCUOHHblE
popmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBON  ([(OOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbICnn, 0bCcyXaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.

3auteHo He 3auteHo

3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He

npenycMOTPEHHbIX NPOrpammor ANCLUNMANHBDI. cnocobeH NpPoLoNXnTb 0bydeHne unm
NPUCTYNUTb MO OKOHYaHWUK YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 1

TekyLUA KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2, 3,4,5

Bonpochbl k ycTHOMY onpocy

Tema.5.

1. Ha3oBUTE OCHOBHbIE 3aKOHbI TEPMOXUMUN

2. Nante onpeneneHne NnepeoMy 3aKOHy TEPMOANHAMUKIN

3. Hante onpeneneHme BTOPOMY 3aKOHY TEPMOLMHAMMKM

4. Yto Takoe cTaHmapTHas aHTanbnma?

5. OCHOBHbIE XapakTepUCTUKIN IHTPOMUK

6. Yto onpenensieT ceobonHas aHeprus [mbbca?

Tema 7

1. Dante onpeneneHne ranbBaHNYeCcKoro anemMeHTa

2. Y10 Takoe cTtaHOapTHbIA 3NEKTPOLHbIA noTeHuman?

3. UTo Takoe anekTpoasmxywas cuna?

4. Kakune 6bIBalOT ranbBaHUYECKNE SNEMEHTbI?

5. Ha3oBMTE OCHOBHbIE OTIMYUS NEPBUYHBIX Y BTOPUYHBIX FaNbBaHNYECKMX 3NIEMEHTOB.
Tema 8.

1. Ha3oBuTe OCHOBHblE BM bl KOPPO3MMU.

2. B xaknx cpepax npoMcxoauT XmMuyeckas Koppoaus?

3. B kakunx cpepax nponcxoanT anekTpoxmMmyeckas kopposms?

4. HasosuTe OBa OCHOBHbIX BUAa Oenonspusaumm.

5. Kakne metoabl OTHOCATCS K SNEKTPOXMMMNYECKUM METOA4AM 3alUMnThbl OT KOPPO3un?
Tema 9

1. Davite onpeneneHne Nnpoueccy aneKkTponmsa.

2. Kakve npouecchl nponcxoasT Ha aHoae v katoge?

3. HasosuTe npaemno ons aHogHbIX NPOLLECCOB.

4. Ha3oBuWTe NpaBmno ansg KatogHblX NpoLeccos

5. HazoBuTe OCHOBHbIE 06NACTU NPUMEHEHNS SNEKTPONN3a
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2. NabopatopHbie paboTbl

Tembl 3,5,6,7,8,9

€ 3apaHns Ycnosue 3agnayn

1. 1 BoibepurTe npaBuibHOE YTBEPXAEHNE: Y M3OTOMOB 3N1e?MEHTA OMHAKOBO:
a) 4MCNo HENTPOHOB;

6) 4yMcno NPOTOHOB;

B) YNCNO SNEKTPOHOB;

) MaccoBsoe 4Yncno;

[) aToMHas macca;

€) NopsAOKOBLIA HOMEP.

1)6,8,e;2)a,6;3)8B,T,0;4)a,8,e.

2. 2 OneKTpOHHasa KoHurypaums 1s22s22p63s23p3 COOTBETCTBYET aTOMY:

1) anoMuHug; 2) asota; 3) goocdhopa; 4) cepobl.

3. 3 [1ns aHepreTnYeckoro ypoBHS C rMaBHbIM KBAHTOBLIM YMCIOM I COOTHECUTE:
xapaktepucTuka: coopmyna ons pacyera:

1) Yncno nogypoBHeEW; a) 2n2

2) uncno opbutaneit; 6) n

3) MakcumanbHOE YMCNo 3NEKTPOHOB; B) N2

4. 4 KakoBO CTPOEHME BHELWHEro 3HEPreTn4eckoro YPoBHS p-9NeMeHTOB?

1) ns1-2;
2) np1-6;
3) ns2 np1-6;
4) (n-1)dp1-10ns2 np1-6.

5. 5 Ha3oBute anemMeHT, aToM KOTOPOro MMEEeT B OCHOBHOM COCTOSIHMM 3 HECMAPEHHbIX 3IEKTPOHA Ha 4p-NoaypOoBHE:
1)V; 2) As; 3) Ge; 4) Nb.

6. 6 OHeprus OTPbIBA 3NEKTPOHA OT aToMa anemMeHTa ¢ 06?pa3oBaHNEM KaTuoHa ? 3T0:

1) sHeprus noHM3auuu;

2) aHepruns cpoacTea K 9NeKTPOHY;

3) anekTpooTpULaTENLHOCTL abCcontoTHAS;

4) anekTpoOoTPULATENBHOCTb OTHOCUTENbHAS.

7.7 C yBenuyeHmeM NopsaKOBOro HOMepa anemMeHTa Nnepuoanyeckm noBTOPAITCS:

1) 3apsan agpa atoma;

2) CTPOEHME BHELWHUX 3NEKTPOHHbBIX YPOBHEN;

3) XuMn4yeckne CBONCTBA SNEMEHTOB;

4) obuiee 4MCNO SNEKTPOHOB.

8. 8 Kakylo XMMMYecKyto CBA3b Ha3bIBAIOT KOBANEHTHOIA:

1) cBA3b MeX Oy atoMamu, OCyLeCTBsieMas obWwein ons 3TUX aTOMOB Napoi SNEKTPOHOB;

2) cBS13b 3a CYET B3aMMOAENCTBMS MPOTUBOMONIOXHO 3aPSXKEHHbIX MOHOB;

3) cBsi3b 33 CHET COBOKYMHOCTMN 3M1EKTPOHOB, CBOOOAHO NMepeMellatoliMXCA MeX 4y NOMOXMTENbHO 3aPSAXEHHbBIMU NOHaMM
B KpucTanne;

4) cBA3b 3a CHET SNEKTPOCTATUHECKOrO B3aNMOLENCTBUS MONEKYNSAPHBIX OUMONEN.

9. 9 BbibepuTe psia COELMHEHWIA, B KOTOPbLIX ECTb TOMBKO KO?BANEHTHAS NONSIPHAS CBS3b!

1) N2, HC1, NaCl;

2) CO, CH4, KMnO4;

3) NaHCO3, KNO3, HBr;

4) HC1, NH3, SiH4.

10 Bbibepute HenpaBunbHOE YTBEPXAEHNE!

1) MOHHas cBsI3b 06pa3yeTCs TOMbKO B COEANHEHUSIX TUMMY ?HBIX METANNIOB C TUMNYHBIMU HEMETannamu;
2) cTeneHb NOHHOCTU CBSA3W TEM Bbllle, 4eM MeHblue pa3d?HocTb O30 mexay CoeanHEHHbIMY aToMamu;

3) accoumaums ? xapaktepHasi 0COGEHHOCTb COeAVNHEHWIA C MOHHOW CBSA3bIO ? CNOCO6CTBYEeT 06pa30BaHNI0 MOHHOM
KpU?CTanIn4eckom peweTkn B TBEPLAOM COCTOSIHNN;

4) 0N NOHHBIX COEAMHEHUIA XapakTepHbl BLICOKU TeMMNepa?Typbl MNABNEHNS U KUNEHUSIIO.

11 [ns Kakoro BelecTBa XxapakTepHo obpa3oBaHne aToM?HON peweTkn?

1) HUTpaT ammoHus; 2) okeug yrnepoga (1V); 3) nog; 4) anmas.

12 Kakue anemeHTsl: C, Si, N, Se, P, V 0b6pasytoT neTyume BOAOPOLHbIE COENMHEHNS C hopMynoin DH3?
1)N;2) C, P;3) N, P; 4) Se, Si, C; 5) Bce.

13 Kak n3mMeHstTCcs KMCNOTHO-OCHOBHbIE CBOWCTBA B pSaY:

MnO — MnO2 — MnO3 — Mn207?

1) ycunmBaroTCs OCHOBHbIE CBONCTBA;

2) HE N3MEHAITCS;

3) ycunmBatTCs KMCNOTHbIE CBOWCTBA;
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4) ocnabeBatoT KNCNOTHbLIE CBOMCTBA.
14 Conu oByxBaneHTHOro Xenesa B BOAHbIX pacTBopax:
1) o6nanatoT OKUCNUTENBHO-BOCCTAHOBWTENIbHON ABOMCTBEHHOCTbIO;
2) okmecnutenu;
3) OKMCNMTENbHO-BOCCTAHOBUTENBHBLIMM CBOACTBAMI He 06NnanaroT;
4) BOCCTAHOBUTENN.
15 C kakumu BelecTBaMy MOXET B3anmoaelicTeoBatb Ca npu koMHaTHoOW Temnepartype: a) H20; 6) HC1(p-p); B) O2; 1)
C12; p) Br2?
1)a,B,T;
2) a, 6, B;
3)B, 1, 4;
4) co Bcemn.
16 OnemeHThl |I-A rpynnbl SBASIOTCSA:
1) CUNbHBIMN OKNCIINTENSAMU;
3) CUNbHBIMU BOCCTAHOBUTENSMN;
2) cnabbIMW BOCCTaHOBUTENSIMY;
4) cnabbIMy OKMCIIUTENSMN.
17 Onpegnenute ponb Bogopoaa B peakumm: H2 + KMnO4 +H2S04— ..
1) BOCCTAHOBMUTEND;
2) peakuusl He NOeT;
3) okucnutens;
4) peakums He oTHocmTcs K OBP.
18 B cOOTBETCTBUM C 3aKOHOM ["ecca TennoBoi agodpekT peakumm paeeH: 1) cymme Tennot obpasosaHns NpoaykToB
peakuuu;
2) cymme TennoT 06pasoBaHns NCXOLHbIX BELECTB;
3) cymme TennoTt 06pasoBaHns NPOLYKTOB peakLn 32 BblMETOM CyMMbl TEMNOT 06pa3oBaHUS UCXOAHBIX BELLECTB;
4) cymme Tennot 06pasoBaHNs CXOAHbIX BELECTB 3a BblETOM CyMMbl TenoT 06pa3oBaHuMsi NMPOAYKTOB peakLum.
19 Kakue 13 cnegytowmx yTBepXAEHWIA BEPHbI AN5 peak?umil, npoTekarwWwmx B CTaHAAPTHBIX YCNOBUSX?
1) sHOOTEPMMYECKME peakLumm He MOryT NPOTeKaTb CaMONPOU3BONbHO;
2) 9HOOTEpPMUYECKME peakLmMmn MOTYT NPoTeKaTh NPK AOC?TaTOMHO HU3KMX TeMMNeparypax;
3) aHOoTEepMMYECKME peakLumm MOryT NpoTekaTb Npw BbiCO ?KuX Temneparypax, ecnu AS>0;
4) sHOoTepMMYecKme peakumm MoryT npoTekaTb Npu BbICO?KMX TemnepaTypax, ecnn AS<0.
20 TennosoWi adbdpekT peakuun SO2(r) + 2H2S(r)= 3S(18) + 2H20() paseH -234,50 kx.
OnpepenuTe ctaHOapTHYO TennoTy (sHTanbnuio) obpasosaHus H2S(r), ecnn AH?298(S02) =-296,9 kx/Monb;
AH0298(H20x) = -285,8 k0 x/mMonb.
1) +20,1 kx; 2) - 20,1 kOx; 3) + 66,4 kIX; 4) - 66,4 K1 X.
21 YKaxuTte roMOreHHyto cuctemy:
1) 3Fe + 4H20(nap) = Fe304 + 4H2(r) ;
) C(1B) + O2(r) = CO2(r);
3) CO(r) + 2H2(r) =CH3O0H(r);
4) 2Cr + 3C12(r) =2CrC13.
22 Npwn pencTsmn OepMeHTOB:
a) CHMXaeTCs sHeprns ak?Tmeaumm;
6) yBENMYMBAETCS CKOPOCTb NPSIMON 1 0BPaTHOM peakLinii;
B) M3MEHSETCS TENNOBOW 3CDIEKT peakLuii;
r) yBe?1My4nBaeTcs CKOPOCTb TONbKO MPAMOV peakLmu.
a, 6 B;

2

—_

)
2)a
3)6
4) a, r.

23 Kak namenuntcs ckopoctb peakummn CO(r) + C12 (r) = COC12(r), ecnv nasneHne B CMCTEME YBENNHUTb B 4 pasa”?
1) yBenuumtca B 8 pas;

2) ysennuntcs B 16 pas;

3) ymeHbwnTCcs B 8 pas;

4) ymeHbwutcs B 16 pas.

24 2H2(r)+02(r) «>2H20(x): A H=-120,89 kx. CooTHecure:

BO34€ENCTBME: CMELLEHNE PABHOBECUS:

1) yBenuumnu naeneHne; a) CMECTUTCS BMNPaBo;

2) nosbicunu Temneparypy; 6) CMECTUTCS BNEBO;

3) NoHM3unu Temnepartypy; B) HE CMECTUTCS.

4) yMeHbWWAW OaBneHune.

KTPOHHB H
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25 PaccunTaite uameHeHue aHeprum 'mb6ca, sHTanbnumM U SHTPONWUK OAst CTAHAAPTHOTO COCTOSIHUS pPeakuymn ropeHust
mMe?TaHa:

CH4 (r) + 202(r) — CO2(r) + 2H20(r).

Kakoli chaktop, aHTanbnuUiAHbIA MM SHTPONUIAHLIA, SBNSETCS ABMXYLLEN CMION 3TOro npouecca?

1) AHO = -803,3 kx/mMonb; ASO = -4 Ox/monb?K; AG 0 = = -801,4 kdx/monb. [suxywas cuna npouecca ? nameHe?Hue
SHTanbNuu;

2) AHO = +803,3 kx/monb; ASO = +4 Ox/monb?K; AG = = +801,4 k[ x/mMonb. [Brxywas cmna npouecca ? naMeHeHune
SHTpONUN.

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 2,5

1. MeCTO XMMMKM B cCUCTEME eCTECTBEHHbIX HayK. OCHOBHbIE 3Tarbl Pa3BnUTUS XUMUW.

2. 3aKOH COXpaHeHWs Macchl BELWECTB.

3. 3aKkoH NOCTOSIHCTBA COCTaBa.

4. 3akoH Asoragpo.

5. 3akoH 3KBMBaNEHTOB.

MecCTO XMMUM B CUCTEME ECTECTBEHHBIX HayK. OCHOBHbIE aTarbl Pa3BUTUS XUMUU.

6. CoBpeMEHHble NPeACTaBNEHNS O XMMNYECKOW CBA3M.

7. MeTon BaneHTHbIX CBA3ENA.

8. MeTon MonekynsipHbix opbutanein kak nMHeHas KoMbHaLMs aTOMHbIX opbuTanei.

9. MMbpuansaums aToMHblx opbutanei.

10. JaBneHve napa pacTBopuTeENs HaL PacTBOPOM U €ro BAUSIHUE Ha TeMMepaTtypbl KUMEHWUA 1 3amep3aHuns pacTeopa.
11. Ocmoc, 0CMOTMYECKOE AaBNeHue.

12. MpumeHeHne 06paTHOro 0cMoca B NMPOMbILIEHHOCTH.

13. 'moponns conew n gakTopbl, BAMSOWME HA NPOLECC rMAponm3a.

14. MNpumeHeHre npuHumna Jle-Watenbe npu rugponnse conei.

15. TunuyHble cnyyan rugponusa cone.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MpeameT 1 3agaqm xumun. MecTo XxMmnm B CMCTEME eCTECTBEHHbIX HayK. OCHOBHbIE aTanbl PasBUTUS XUMUN.
3HayeHne XMy B pa3BUTMN MeONLIMHbBI 1 oapMaLmm.

2. 3aKOHbl COXPaHEHMS MacChl 1 SHEPrUN, Kak KONMYECTBEHHOE BbipaXeHne NOCTOSIHCTBA ABUXEHUS U
HEYHNYTOXMMOCTN MaTepumn. 3aKOH NOCTOSIHCTBA COCTaBa.

3. XuMm4yeckuin akBuBaneHT 1 METO4bl ero onpeaeneHns. 3akoH 3KBMBANEHTOB 1 KpaTHbIX OTHOWeEHWA. 3akoH ABoragpo.
4. OCHOBHbIE TUMbl 1 OMHAMUKA Pa3BUTMS NPEOCTaBNEHN O CyWeCTBOBAHNN U CTPOEHWUM aTOMOB. ATOMHbIE CNEKTPbI U
NPWYMHbBI X BOSHNKHOBEHMUSI.

5. OnemeHTbl KBAHTOBOI MexaHuku. YpaBHeHue Jlyn-ne-bpoiing. [IBoCTBEHHAA Npupoaa aNekTpoHa, Kak BblipaxeHue
3aKoHa eanHcTBa 1 6opbObl MPOTUBOMNONOXHOCTENA.

6. MpuHUMn HeonpeneneHHocTu Mein3eHbepra. BonHosoe ypaBHeHune WpeavnHrepa ans atoma Bogopona. Keagpat
BOJTHOBOW (PYHKLMM, ee PU3NYECKUIA CMbICH.

7. CoBpeMeHHOe BO33peHre Ha CTpOoeHre atoma. XapakTepucTka COCTOSHMS 3M1EeKTPOHA B aTOME CUCTEMO KBaHTOBbIX
yucen. Pasmepbl, hopMa 1 NPOCTPAHCTBEHHAS OpueHTaLmMst opbutanei.

8. MpuHumn Maynu. Mopsiaok 3anonHeHNs YPOBHEN, NOAypPOBHeN 1 opbutaneit. Mpasuno NyHpa. s, p, d u f ? aneMeHThI.
9. Nepwoaunyecknii 3akoH .M. MeHneneesa n ero TpaktoBka Ha OCHOBAHWM COBPEMEHHOM TEOPUM CTPOEHNS atoMa.
duanyecknii cMbicn HoMepa nepuoga. Nepuopabl 1 cemericta. ['pynnbl 1 noarpynnbl. KOPOTKMA 1 ANMHHONEPUOLHBIIA
BapWaHTbl NEPMOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKoH ? Kak OCHOBHOW 3aKOH Npupoabl. [Mepnoanyeckunin xapaktep N3MEHeHUs CBONCTBY CBA3AHHbIX
CO CTPOEHVEM 3NEKTPOHHOI 060I0YKU aTOMOB: aTOMHbIX U MOHHBIX PaanyCOB, SHEPTUM MOHN3ALUMMW, SHEPTUW CPOACTBA K
SNEKTPOHY, 3NeKTpooTpuLaTeENbHOCTU. PUNocockoe 3Ha4YeHe Nepnoan4eckoro 3akoHa.

11. KoBaneHTHas cBsA3b. MloHHas CBA3b Kak NpeaenbHblid Cnyyar NonspHO KOBaneHTHOM ¢BA3W. [MoHATNE BaNneHTHOCTU 1
CTENEeHN OKNCNEHWS.

12. KoBaneHTHO?MexaHN4YeCKmnin pacyeT xmmmyeckoin ceasm B. Mentnepa n JloHooHa. OkcnepumeHTanbHas Kpueas
NoTeHUNanbHOM SHEPruM MoneKybl BOAOPOAA.

13. OcHOBbI MeTo4a BaneHTHbIX cBsidel. MexaHnam 06pa3oBaHUsi KOBaSIEHTHOW XMMMYECKOM cBsi3n. HacbllwaeMocTb 1
HanpaBneHHocTb koaneHTHoi cesiau, [ n [l - cBsisb. KoBaneHTHocTb cBsian B MeTone B.C.

14. Tnbpuansaums atoMHbIx opbutaneit. sp, sp2, sp3 ? rubpuansaumns. dopma n HanpPaeBnEHHOCTb FMMOPUAN3MPOBAHHbIX
opbutaneil.

15. MeTon MonekynspHbix opbutaneii. CessbiBatolme, He CBA3bIBAIOWNE 1 PA3PbIXNAIOWME MONEKYNSPHBIE opbuTany.
Ycnosus 06pa3oBaHms U NOPSAOK 3aMONHEHNS MONEKYNSPHbIX opbuTanein. dopma MonekynspHbix opbutaneii. KpatHocTb
cesa3m B metoge M.O.

16. 3anonHeHve MonekynsapHbIX opbuTaneii anekTpoHaMu B MONekynax, 06pasoBaHHbIX aToMaMu 1 MOHAMK 3NIEMEHTOB |,
Il nepronoB NepnoanM4ecKor CUCTEMbI BNIEMEHTOB. DHEPreTMYECKUE AMarpammsbl.

17. MexmonekynspHoe B3aumogencTene n ero npmpoga. OpueHTaunmoHHoe, NHOYKLUNOHHOE 1 ANCAEePCUOHHOE
B3aumogencrtene. BogopoaHas ceasb. Brionornyeckas ponb BOAOPOAHON CBA3MN.
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18. XvMnyeckas TepmoamHamuka. lNepsbiil 3aKOH TepMoaMHaMUKK. Tennoson adohekT peakumu.

19. Tepmoxmumuns. TepMoxuMmn4eckne ypaBHeHus. 3akoH JlaByasbe-Jlannaca. 3akoH ["fecca. 9k30- 1 sHOOTEPMUYECKME
npoueccsl.

20. MNepBoe cnencteme n3 3akoHa Necca. Pacyet TennoBbix agpdpekToB peakumin. Bropoe cnencrene ns 3akoHa I'ecca.
PacuyeT TennoBbix aoheKTOB peakLumii

21. OHTanbnus. CTaHoapTHas aHTanbnus obpasosaHns BelwecTsa. CTaHOapTHAA SHTANbNNS CropaHns BELWECTBA.

22. DHTponus. Hambonee BEPOSTHOE COCTOSIHNE TEPMOOUHAMUYECKOW CUCTEMBI. PacyeT n3aMeHeHns SHTPOMNMM CUCTEMBI.
23. CBoboaHas aHeprusi Mmb6ca kak KpMTepuin HanpasneHHOCTU NpoLiecca.

24. BnusiHWe sHTanbnNUMHOro 1 3HTPOMUIAHOMO (PaKTOPOB Ha HamnpaBneHne NPoTekaHns npouecca.

25. Oblwas xapakTepucTika pacTeopos. Knaccudukaums pacteopos. KoHLEHTpaLus pacTBOPOB M Cnocobbl ee
BblpaXeHWNs.

26. PactBopeHme, Kak prsnko?xmmMmyeckuii npouecc.. Tennosble a¢pdekTbl Npy pacTBOPEHNN.

27. PacTBOpPMMOCTb ra3oB B XWUOKOCTSIX M ee 3aBUCUMOCTb OT NapumanbHOro nasneHms (3akoH NeHpn? anbToHa),
Temnepatypbl (ypasHeHue KnannepoHa-Knayauyca)

28. NlaBneHune napa Hag pacTsoputenem 1 pactsopoM. 3akoHbl Payns.

29. Ocmoc. OcmoTumyeckoe gasneHune. 3akoH BaHT-Nodda.

29. 9nekTponuTbl. MI30TOHMYECKMA achdekT. Teopurs anekTponnTUYecko auccoumaummn. CunbHble 1 cnabble
anekTponutbl. CTeneHb anccoumaumm n pakTopbl, BAMSIOWME HA CTEMEHb AMccoLmnaLunin.

30. KoHcTaHTa amccoumaumm. 3akoH passeneHus Octeanbaa. CTyneHyartblil xapaktep Auccoumaumm.

31. MpownsseneHune pacTeopmMocTi. KoHCTaHTa pacTBOPMMOCTY ManopacTBOPMMOro aN1eKTponuTa, eé cesiab C
PacTBOPVMOCTbIO.

32. Ounccoumaums sBogbl. loHHOe nponaseaeHne Boabl. BooopoaHbI U rmapoKCUbHbIA NokasaTenb.
33. 'maponua conen. MexaHnam rugponusa. 'maoponna pasnnmyHbiX Conen.
34. CteneHb rngponunsa. KoHctaHTa rugponunsa. CmeleHne paBHOBECUS NPW MMAPonn3e.

35. OkmMcnnTEeNnbHO-BOCCTAHOBUTENbHbBIE peakumm, Ux Tunbl. OCHOBHbIE MOHATUS: OKUCAUTENb, BOCCTAHOBUTENb,
OKMcneHve, BOCCTaHOBNEHNE. BaxHelwme okMcnmTenn n BOCCTAHOBUTENMN B 3aBUCUMOCTM OT UX CTPYKTYPbl U MONOXEHNS
B nepuognyeckon cucteme O.U. Mengeneesa. OcyuwecTBneHme OKUCAUTENbHO-BOCCTaHOBUTENbHbIX peakumil B
ranbBaHN4YEeCKMX 3NeMeHTax.

36. CTaH,D,apTHbIe 9NeKTpOodHble N paBHOBECHbIE 3/1EKTpOAHbIe NOoTeHUanbl MeTannos. aﬂeKTpOXI/IMVILIeCKI/IIZ pan
Hal'lpﬂ)KeHVII7I meTannoB. KOMNEHCaUnoHHbI METO onpeneneHnda CtaHoapTHbIX SNEeKTPOAHbIX NOTEHUWanoB MeTannos.

37. lanbBaHun4eckue aneMeHTbl Bonbta 1 Akobu-aHnans.

38. YpasHeHue HepHcta. Pacyet 30C ranbBaHW4eCcKoro sneMeHTa npu pasinyHbiX KOHLEHTPpaUMsaX anekTponuTa.
39. YcTpoiicTBo 1 paboTa KMCNOTHOTO CBMHLIOBOMO akkKyMynstopa.

40. NpumMeHeHne ranbBaHnyeckux anemeHTos (I'3). MNepBuyHble 1 BTOpuYHbIe ['D. TonameHbie M.
41. Knaccmgoukaums Koppo3noHHbIX NPOLEeCCOB

42. MexaHn3M XMmn4eckon koppo3sun. Kopposuns B Cyxux rasax 1 B XMOKOCTSX ? HeanekTponutax.
43. MexaHn3M aneKTpoXnMmn4Yeckoin koppo3un. BooopogHas n kucnopogHas genonspusaums.

44. Bugpl 3neKTpoxuMmyeckomn koppo3suun. MNpumeps.

45. MexaHn3M NPOTEKTOPHON 3almMTbl METANN0B U CNIaBOB.

46. KatogHas 3awmra MeTannos v Crnnasos.

47. OnekTponus pacnnasos. [pasunna o4epenHOCTM paspana BelWeCcTs Ha anekTpoaax.

48. DnekTponua pactBOpPOB conei. BnnsHrne Boabl Ha NpoTekaHre npouecca anekTponnsa.

49. MNeps.bIi 1 BTOPOW 3aKoHbl Papanes. SNeKTPOXUMUYECKUI SKBUBANEHT, XMMUYECKNIA 9KBMBANEHT.
50. MpumeHeHne anekTponnsa. SNeKTponMTn4ecKoe pacnHMpoBaHme MeTannos

CemecTtp 2
TeKyLwWUin KOHTPONb
1. YcTHBIA onpoc
Tembl 10, 11, 16, 17

1. KakuM HopMaT/BHbIM JOKYMEHTOM YCTAHABNMBAETCS NOPSLOK Pa3paboTku 1 yTBEpXAeHNS HOpMaTBOB 06pa3oBaHUs
1 IMMUTOB Pa3MELLEHUS OTXOL0B?

2. Kaknm nokymeHTOM onpegensercs nopsagok oOpMUpOBaHNS nacrnopTta onacHoro otxona?

3. OpraHusauus ynpaeneHns NoTokamm 0TXOA0B Ha ypoBHe cybbekTa Poccuiickoih denepaun, MyHULMNANBHOMO
06pa3oBaHuUsi, NPOMBIWIEHHOMO NPEeanpPUATUS.

5. TpaHcnopTMpoBaHUE OnacHbIX 0TX040B. Vcnonb3oBaHue v 06e3BpeXBaHNE OTXOLOB.

6. DKOHOMUYECKOEe perynupoBaHie B obnacTtu obpalleHnsi ¢ 0Tx04amMu, OxXpaHbl BOLHbIX PECYPCOB M aTMOCHhepbl.
7. TpaHcnopT 1 okpyxatolas cpeaa. Metoabl 3awmutsl aTMOCEPHOro Bo3ayxa 0T 0TpaboTaHHbIX ra30B aBToMobUnel
8. CoBpeMeHHble aKosornyeckmne npobnemMbl 1 NyTn NX pelleHns.

9. MonenuposaHme B 3KONOTnK.

10. MeToLbl OYMCTKM NMPOMBILWEHHbIX BEIOPOCOB OT MbINN 1 ra30B.

11. MexayHapoaHoe COTPyAHMYECTBO B 0611aCTV OXpaHbl OKpyXatolei cpeapl.

12. Uto BKNagbliBaeTCs B MOHATUE OTXOObI?
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13. OxapakTepusyinTe XMMUYECKNIA COCTaB aTMOCADEPbl U YKaXnTte, YT0 MOHMMaEeTCs No4 XUMUYECKUM 3arps3HEHNEM
artMocdoepHoro Bo3nyxa.

14. lNepeymcnute 0CHOBHbIE NCTOYHMKM 3arpsa3HEeHUst aTMOCIEepPHOro Bo3ayxa.

15. OT Kakunx ¢hakToOpOB 3aBMCMUT NPOLIECC PaCCEMBAHNS BPELHbIX BELWECTB B aTtMOcdepe.

16. avite onpeneneHve MakCMManbHOM pa3oBOi 1 CPefHECYTOHHON Npe-aefbHO AOMYCTUMbIX KOHLEHTpauuii BpeaHoro
BelecTBa B aTMoOCoepe 1 yKaxu-Te, B YEM 3aK/TIO4aETCs pasHuLa Mexay aTUMK BenyYMHamu.

17. CBSI3b MEX Y BENMYUHOA NpeaenbHO AoNyCTMMOro Bblbpoca BPELHOro BEWECTBa U DOHOBON KOHLIEHTPaLUMER 3TOro
BellecTsa B aTMocqoepe.

18. MpvBeonTe NpMMepbl OPraHN30BaHHbIX Y HEOPraHN30BaHHbIX BLIGPOCOB B aTMOCKEPY.

19. Meponpuatva no s3awmte atMOCepHOro Bo3ayxa Ot 3arpsa3HeHu.

20. B 4eM pasHuLa MeXy NCTOYHVKAMM BbIAENEHVS U UCTOYHUKaMK BbIGPOCa BPELHbIX BEWECTB B aTMOCHEpy.

21. ﬂpVIBe,D,I/ITe npmuMmepbl NICTOYHNKOB BbloeneHna n NCTO4YHMKOB Bb|6poca 3arpsasHsaloWmx sewecTs Ha
aBuanpennpuaTusax.

22. OxapakTepuayinte UCTOYHNKN 3arpsi3HEHNS BOOHbIX 9KOCUCTEM.

23. OxapakTepusynte MeToabl OYNCTKM MPOMbIWAEHHbIX CTOYHbIX BOL.

24. HazoBuTte cnocobbl paunoHaibHOro UCMONb30BaHNS BOOHbLIX PECYPCOB 3eM/u.

25. OT160p npob 1 aHanm3 rasoe 13 atMocdepsbl.

2. NTabopartopHbie paboTbl

Tembl 12,13, 14, 15

Na6opatopHas pabota €1 "VIaMepeHne KOHLEHTPaLMN TOKCUYHBIX ra30B B BO34yXe NpuW NoMoLmM razoaHannsaTopa
"Monap-2". CopepxaHne nabopatopHoi paboTbl: 03HAKOMIEHNE C METOOM OMNpPeaeneHmns KOHLEHTpaUu BpeaHbIx
BELLECTB B BO34YyXE C MOMOLLbIO ra3oaHanmnsartopa "lMonap-2".

Bonpocebl k 3awute nabopatopHoit paboThbl.

. CocTaB n cTpoeHune atMocdepsb!.

. 3arpssHeHune atMocdpepbl

. Buobl 3arpsiaHeHuns atMocdbepbl N0 MCTOYHKKY NpomncxoxaeHuns. MNpumeps.

. Buobl 3arpsisHeHust atmocapepsbl no macwtaby. Mpumepsi.

. Bnobl 3arpssHeHns atMocgpepbl Mo arperaTHOMy COCTOSHMIO. [puMepb..

. OCHOBHbIE NCTOYHMKM 3arps3HEHMS aTMOCHEPHOro BO3ayxa.

. Yto Takoe amnccus?

. OTAnyme smmccum ot ummccuu.

. MpuHumn pelicTens razoaHannzaropa "lMNonap-2"

10. YCTPOMCTBO 3NEKTPOXMMUYECKOro AaT4ymKa.

11. Monatme MAK, Mopor 1, Mopor 2.

NabopatopHas paboTa €2 "OnpeneneHne XecTkocTy Boabl".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHE C METOAOM onpeaeneHns obLei XecTkoCTU BOAbl TUTPOBAHNEM.
Bonpocebl k 3awute nabopatopHoit paboThbl.

. XXecTkoCTb NpMPOaHBIX BOA.

. Bugbl xecTtkoctu: oblas, kapboHaTHas, HekapboHaTHas!, yCTpaHsieMas, He yecTpaHsemasl.

. EonHnubl XxecTtkocTu.

. WcTtouHukm conen xecTkocTu.

. Knaccudpukaums npuponHbeix BO4 MO BENNYNHE XECTKOCTU.

. Cnocobbl yCTpaHeHNs XXeCTKOCTH.

. MeTon ocaxneHus

. VIoHHbI 0BMeH.

. CyWLHOCTb TUTPMMETPUYECKOrO METOA ONPEeENeHNs 0bLWel XeCTKOCTW NPUPOLHbLIX BOA.

10. HopmupoBaHue kadecTsa BoAbl N0 06Le XeCTKOCTH.

NabopatopHas paboTa €3 "OnpeneneHune WyMoBOro 3arpssHeHns”.

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C METOLOM OMNpPeaeneHns WyMOBOro 3arpsi3HeHus.
Bonpocsbl k 3awute nabopatopHoit paboTbl

1. Yto Takoe WwyM 1 Kak oH nogpaspensiercsa?

2. Ha3oBunTe 0CHOBHbIE (hr3nyeckme xapakTepMCTUKM 3ByKa, AaniTe nx onpeneneHns.

3. NamepsieMble BENNYMHBI 3BYKA 1 UX MOPOroBble 3HAYEHMS.

4. Kak onpegenntb CyMMapHbIA YPOBEHb 3BYKOBOrO AaBNEHUS OT HECKONbKNX

NCTOYHUNKOB?

5. Haiite knaccmndmkaumio wyMos B cOOTBETCTBUN C CaHMTapHbIMM HOPMaMK1, MPaBuaaMu N rMrmeHnYecKuMmn
HopmaTtuamm ?Llym Ha pabourx MecTax, B TPAHCMOPTHBIX CPEACTBAX, B MOMELLEHNSX XUNbIX, 0OWECTBEHHbIX 30AHMWIA 1
Ha TepPPUTOPUN XNOWN 3aCTPONKN?.

6. Kakyto conamnonormyeckyto xapakTepucTuky wyma Bl 3HaeTe?

7.Kak Bo3gencTByeT Wym Ha opraHnam Yenoeeka? Kakve npodpeccroHanbHble 3a60neBaHnst OHU Bbi3blBAOT?

O©oo~NOOOThWN =

O©oo~NOOOThhWN—
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8..Kak ocyuecTBnseTcs HOPMUPOBAHME U KOHTPOMb WyMa Ha NPON3BOACTBE? Ha3oBMTE HOPMMPYEMBIE NAPaMETPbI 1
HOpPMATMBHbIE JOKYMEHTHI.

9. HazoeunTe cnocobbl 1 cpeacTea 3awmThbl OT WyMa Ha NPOVM3BOACTBE.

10.Kakne xapakTepucTUKn MOXHO M3MEpPUTb C MOMOLLbIO Wymomepa?

NabopaTopHas paboTta €4 "OnpeneneHrne KOMNOHEHTHOMO COCTaBa 0TXOAA C UCMONb30BAHNEM IPABUMETPUHECKOTO
metona".

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHMWE C FPaBUMETPUYECKMM METOLOM ONpeaeneHunst KOMNOHEHTHOro
cocTaBa oTxofa.

Bonpochl k 3awmTe nabopatopHoiit paboThbl.

. HTo BKnagbiBaeTcs B NOHATME OTX0ObI?

. Kakue cnocobbl knaccudpvkaumm oTxo00B Halue BCero NCrnonb3yoTcs Ha NpakTuke?

. Kak knaccudpmnumpytotcst otxoabl No arperatHoMy COCTOSHUNIO?

. Kak knaccudponumpytotcst otxofbl Mo NPOUCX0XAEHNIO?

. Kak knaccudpunumpytotcs otxonbl No Buoam BO3AENCTBUS HA MPUPOLHYIO cpedy u yenoseka?

. Kakune otxoobl oTHOCATCS K ONacHbIM 0TX04am?

. Kak ycTtaHaBnnBaetcsi knacc onacHOCTM OTXOLOB?

. Kakune knaccbl onacHOCTU ycTaHOBEHbI ONs 0TX000B?

. Yto cnenyet noHnmatb nog obpalleHnem ¢ otxonamm?

10. YT0 cnenyet noHMMaTb NoA 06e3BpexXuBaHMEM, TPAHCNOPTUPOBKE, YTUAN3aLUUN U pa3MeLLEeHNE O0TX0A0B?

3. NnucbMeHHOEe aomaluHee 3agaHue

Tembl 11, 14, 15

1. OxapakTepunsyinTe XMMNYECKUIA COCTaB aTMOCHPEPBI N YKaXUTE, 4TO MOHUMAETCS NOA XMMUYECKMM 3arps3HEHNEM
aTMOCCOEPHOro Bo3ayxa.

2. Mepeuncnnte 0CHOBHbIE NCTOYHUKWN 3arps3HEHNS aTMOCCOEPHOro BO3ayXa.

3. OT Kaknx hakTOpOB 3aBUCUT NPOLIECC pacCenBaH1s BPeaHbIX BEWECTB B aTMOCAepe.

4. NanTte onpeneneHve MakCUManbHoOV pa3oBOi 1 CPeaHECYTOYHON Npe-aenbHO A0MYCTUMbIX KOHLEHTPaLMUA BPeLHOro
BelecTBa B aTMOCIepe 1 yKaxXu-Te, B YEM 3aK/TIO4AETCS pasHuLa Mexay aTUMK BEUYMHAMMU.

5. CBSI3b MEX Y BENVMYUHOW NpeaenbHO AoNyCTMMOro Belbpoca BPeLHOro BellecTBa 1 OOHOBOM KOHLIEHTpaLMei aToro
BellecTBa B aTMocqoepe.

6. MprBennTe NpuMepbl OpraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BbIGPOCOB B atMocdepy.

7. Meponpusatus no 3awmTte aTMOCEPHOro Bo3ayxa OT 3arpA3HEHNIA.

8. B 4yeM pasHuua Mexay UCTOYHMKAMU BbIAENEHUS U NCTOYHMKAMU BbIOPOCA BPEOHbIX BELLECTB B aTMOCIEPY.

9. MpuBennTe NPUMeEPbl UCTOYHMKOB BbIAENEHUS 1 MICTOYHMKOB BbiBpOCa 3arps3HsOWMX BEWEeCTB Ha aBnanpennpusaTmsix.
10. OxapakTepunaynTe NCTOYHUKWN 3arPsS3HEHUS BOOHbBIX SKOCUCTEM.

11. OxapakTepusyiTe MeToLbl O4UCTKM NPOMBIWNEHHbBIX CTOYHbIX BOL.

12. HazoBnTe cnocobbl paLmMoHanbHOro UCNonb30BaHMs BOAHBLIX PECYPCOB 3EMN.

13. K kaknm nocnenctemsiM NpUMBOAUT 3arps3HEHVE BOLOEMOB TSXeNbiMi MeTannamn? Mpmeeaute npuMepbl Takoro
3arpsasHeHus.

14. OxapakTepunayinTte Kputepun, KOTOpblE YYMTBIBAIOTCS NPY HOPMUPOBAHUN 3arpsasHAIoWMX BeWeCTs B Bogoeme. Kakon
NPVHUMM NEXNT B OCHOBE HOPMMPOBAaHWUS BPeAHbIX BEWECTB B BOAOEME U B YEM €ro CyTb?

15. B yeM pasHuLa Mexay OpraHu30BaHHbIMU 1 HEOPraHW30BaHHbIMM cOpocamn? YTo Takoe accUMUNSILMOHHAs
CNocob6HOCTb BOLOEMA M OT KakUx (pakTOpPOB OHA 3aBUCUT?

16. B 4eM 3akntoyaeTcs aKkonornyeckas ponb noysbl B 6uocgepe? M3 kakmx KOMNOHEHTOB COCTOMT Broccpepa 3emnn?
17. DanTe onpeneneHvne npegensHo AONYCTUMOW KOHLEHTpauun BpeaHoro eBelectea B noyse. lNprneennte npuMepsbi.
18. MNpuBeanTe NpuMepbl aHTPOMOreHHOro BO3AENCTBUNS Ha nuTocdepy.

19. MNpuBeonTe NpuMepbl 3aWmMTbl OKPyXalowWen cpeabl OT TBEpAbIX OTXOO0B.

20. OxapakTepuayiTe nNyTn pelweHus npobnemol obecnedyeHns HaceneHns YUCTo BOAOMN.

21. MNpuBeamnTe npuMepbl BIUSIHUSA 3arpSa3HSIOWNX BELWECTB, COAEPXALUNXCS B MPOMBIWAEHHbBIX CTOYHbIX BOAAX, Ha
300pOBbe Yenoseka.

22. [prBeaunTe NpMMepbl BAMSHUS 3arpa3HSIoWMX BEWECTB, COAEPXALLNXCS B CETbCKOXO3SAMCTBEHHbIX CTOYHbIX BOAAX,
Ha 300pOBbe YenoBeka.

23. [aiite onpeneneHune akonorudeckoin 6esonacHocTn. MNMpueenute nprMepbl MEXAYHAPOAHbLIX 4OrOBOPOB B 06nacTu
oXpaHbl OKpyXatoLen NpupoaHON cpelpbl.

24. HasosuTe BbICWYIO LENb OXpaHbl OKpyXatowen npupoaHon cpenbl. larte onpeneneHne sKonorn4eckoim
6e3onacHoCTu.

25. Yto noHMMaloT nog NCTOYHMKaMm aKkonornyeckoro npasa? Kakve dpenepanbHble 3aKOHbI KaK MCTOHHMKM
9Konornyeckoro npaesa Bbl 3HaeTe?

3aver

Bonpochl k 3a4eTy:

1. OxapakTepuaynte XMMMYECKUA COCTaB aTtMOCIEPbI U YKaXMUTE, HTO MOHNUMAETCS NOA XMMUYECKUM 3arpsi3HEHEM
arMocdoepHoro Bo3nyxa.

2. Nepeyncnnte 0OCHOBHbIE MCTOYHUKU 3arpsA3HEHNS aTMOCEPHOro Bo3ayxa.

O©OoOoONOOOTDhWN =
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3. OT kakux ¢pakTopoOB 3aBMCUT MNPOLIECC PACCENBAHUS BPELHbIX BELWECTB B aTMOCHepe.

4. Naiite onpeneneHre MakcuManbHOM pas3oBoi U CPeHECYTOYHOM Npe-AenbHO LOMYyCTUMbIX KOHLEHTpaLuui BpeaHoro
BELeCTBa B aTMOCHPEPE U YKaXU-Te, B HEM 3aK/IIOHAETCS pasHULLA MeX Ly 3TUMU BENMYNHAMM.

5. CBSA3b MexXay BENMYMHON NpeaenbHO JoMyCTUMOro Bbibpoca BpeIHOro BellecTBa 1 qoOHOBOM KOHLEHTpaumein aToro
BellecTBa B aTMocdoepe.

6. MprBennTe NpUMepbl OPraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BbIGPOCOB B aTMOCHIEPY.

7. Meponpustusi no 3awuTe aTMOCHepHOro Bo3ayxa OT 3arpA3HEHNI.

8. B ueM pasHuua Mexay UCTOYHUKaMW BblAENEHUS Y UCTOYHMKAMK BbiIBpOCca BpeaHbIX BEWECTB B aTMOCepy.

9. MNpvBennTe NpUMepPbl UCTOYHVKOB BbIAENEHNS N UCTOYHMKOB BbIBpOCA 3arpA3HSIOWMX BEWECTB HA aBManpeanpusaTusx.
10. OxapakTepusyinTe UCTOYHNKIN 3arpsI3HEHNS BOAHBIX SKOCUCTEM.

11. OxapakTepusyinte METOLbl OUUCTKM NMPOMBILNEHHBIX CTOYHbIX BOJ.

12. HazoBwuTe cnocobbl paunoHansHOro NCMob30BaHNs BOAHBIX PECYPCOB 3eMu.

13. K kakuMm nocnencTsusiM NpYBOANT 3arpsi3HEHE BOAOEMOB TSXeNbIMU MeTannamMu? MNpreenmte NpuMepbl Takoro
3arpssHeHus.

14. OxapakTepusyinte KpUTEprK, KOTOPbIE YYUTHIBAIOTCS NMPU HOPMUPOBAHMN 3arpsi3HSIOLLMX BEIWECTB B BogoeMe. Kakor
MPUHLMN NIEXMUT B OCHOBE HOPMMPOBAHUS BPELHbIX BELECTB B BOGOEME U B YEM €r0 CyTb?

15. B 4eM pasHuLa Mexay OpraHM30BaHHbIMU U HEOPraHW30BaHHbIMK cbpocamn? HYTo Takoe acCMMUNSLMOHHAS
CnocobHOCTb BOJOEMA M OT Kakux pakTOpOB OHA 3aBUCUT?

16. B 4eM 3akntoyaeTcst akonormnyeckas ponb noysbl B 6uocgepe? M3 kakmx KOMNOHEHTOB COCTOMT Broccpepa 3emnn?
17. Navite onpeneneHve npeaenbHO JONYCTMMON KOHLEHTPaLMN BPeLHOro BewecTsa B noyse. [pmseaute npumepsl.
18. MNpuBeonTe npuMepbl aHTPOMOreHHOro BO3AENCTBNS Ha nuTocdepy.

19. MNpuBeanTe NpyMepsbl 3awWmTbl OKPYXaloWwen cpelbl OT TBEpAbIX OTXOO0B.

20. OxapakTepusyiTe nyTn peweHuns npobneMol obecneyeHmns HaceneHmsl YUCToM BOAON.

21. MNpueeaunte NpMMepbl BAMSHWS 3arpa3HSIOWMX BEWECTB, COOAEPXalLMXCS B NPOMBbIWAEHHbBIX CTOYHbIX BOAAX, HA
3[0pOBbE YeNnoBeka.

22. NpuBeaunTe npuMepbl BINSIHUSA 3arpas3HSIOWLNX BELWECTB, COOAEPXALUNXCS B CENTbCKOXO3SMCTBEHHbBIX CTOYHBIX BOAAX,
Ha 300pOBbe YenoBeka.

23. [laitTe onpeneneHune akonorudeckoli 6esonacHocTu. MprBeanTe NpruMepbl MEXOYHAPOHbIX 4OrOBOPOB B obnacTu
OoXpaHbl OKpyXatoLen NpupoaHON cpelpbl.

24. HazosuTe BbICLYIO Liefb OXpaHbl OKpyXatolwen npupogHon cpenbl. JanTte onpeaeneHne aKonorm4eckom
6e3onacHocTu.

25. Yto noHMMaloT nog NCTOYHMKaMm akonorndeckoro npasa? Kakve dpenepanbHble 3aKOHbI KaK MCTOHHMKM
9KONornyeckoro npaesa Bul 3HaeTe?

26. Kakas skonorunyeckas 0OKyMeHTaums 0onxHa 6biTb Y 06 bEKTOB HEraTMBHOMO BO3AENCTBMS 1-4 KaTeropuu.
27. OpraHunsauns HabnoaeHuii 3a 3arpsisHeHneM atMocdoepbl. CeTb HabnoAeHNn 3a COCTOSIHNEM aTMOCHEPHOr0
BO34yxa.

28. MNokasartenn kavecTtsa atmocepHoro sosayxa: NAK, OBYB, N3A, KN3A.

29. PacyeTHble MeTobl N0 MPOrHO3MPOBaHUIO 3arpa3HEeHNs BO34yxa.

30. OT60p Npob 1 aHanu3 rasos 13 atMocdepbl.

31. EauHas rocynapctseHHas cmcteMa sKonorm4eckoro MOHUTOPUHra.

32. OCHOBHbIE MPVHLMIbI MOCTPOEHUS CUCTEM KOHTPOSIS 3ara3oBaHHOCTM Ha NMPOMBIWEHHbIX NpeanpusTusx. Mpaevna
KOHTPOnsi BbIOPOCOB.

33. MIHCTpyMeHTanbHble MeTOAb! OLEHKM COAEPXaHNS 3arps3HSIOWUX BEWECTB B aTMOCHEPE U NMPOMBILWIEHHBIX
Bblbpocax.

34. TennoBoe 3arpsisaHeHre okpyxatower cpeabl. Metonbl 1 Npubopbl KOHTPONS.
35. N3nyyeHune 3BYKOBOW HaCTOTbI 1 Er0 BAUSIHUE HA OKpyxatowyto cpedy. Metoabl 1 npubopbl KOHTPONS WyMa.

36. SnekTpoMarH1THOe U3ny4YeHne 1 ero BINSIHNE Ha okpyXxatouyto cpeny. Metoabl 1 npubopbl KOHTPONS
3M1EeKTPOMAarHUTHOrO M3NTy4EHUs 1 NOKaUUN UCTOYHVKOB 3arpsi3HEHUS.

37. C noMoLLbio Kaknx HOPMaTMBHbLIX NPABOBbLIX aKTOB OCYLIECTBNSETCS NPaBOBOE PErynvMpoBaHne B obnacTu obpalleHus
¢ oTxopamu B Poccuiickoin Pepepauunn?

38. Yt0 BkNaobiBaeTcs B NMoHsATE 0TxoAbl? Kakne cnocobbl knaccugoukaumm 0TX040B Yale BCero NCnonb3yoTes Ha
npakTnke? Kakne otxobl OTHOCATCS K ONacHbIM oTxonam?

39. Yto cnemyet noHumaTb nog obpalieHmem ¢ otxogamun? Yto cnegyet noHUMaTb nog 06e3BpexXUBaHNEM,
pa3melleHneM, XpaHEHNEM OTXO40B?

40. NnueHsmposaHve B 0bnacTy obpalleHms ¢ 0TX0LaMU.

41. MnaTa 3a HeraTMBHOE BO3AENCTBME HA OKPYXAoLWyo cpey.

42. NabopaTtopHo-aHanuTn4eckoe obecneveHne nesiTenbHocTi B obnactu obpalleHns ¢ 0Txohamm.

43. OpraHusauus ynpasneHusi NoTokamy OTX0L0B Ha ypoBHe cybbekTa Poccuiickoin Denepaunm, MyHULMNANBHOMO
06pas3oBaHusi, NPOMBILIEHHOTO NPEANPUATUS.

44. TpaHcnopTMPOBaHNe OnacHbIX 0TX080B. icnonb3oBaHue 1 06e3BpexmnBaHmne 0TX0a0B.

45. 9koHOMUYeCKOoe perynuposaHme B 06nacti obpalleHunsi ¢ 0TXo4aMu, oxXpaHbl BOAHbIX PECYPCOB 1 aTMOCKEPSI.
46. TpaHcnopT 1 okpyxatowas cpefa. MeTobl 3aWwmTbl aTMOCEPHOrO BO34yxa OT 0TpaboTaHHbIX ra3oB aBToMobunei
47. CoBpeMEHHbIEe 3KONOrmyeckmne npodbnembl 1 MyTu NX PeLIEeHNs.
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48. MopennposaHune B 3KONOT UK.
49. MeToabl 04UCTKM NPOMbILWAEHHBIX BbIBPOCOB OT Mblfi 1 ra30B.
50. MexayHapoHOe CoTpyAHMYECTBO B 06/1aCTM OXpaHbl OKpyXatowei cpeabl.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEHUN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX Tanbl oopMMpPOBaHUA KOMMETEeHLUIA

B K®Y pelictByeT 6annbHo-perdTUHroBas cmcteMa oLeHKkN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMeCTp, U3 HUX Tekylas paboTta oueHunsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

Insa 3ayéra:

56 6annoB n bonee - "3a4TeHO".
55 6annos 1 MeHee - "He 3a4TeHo".

Ins sk3ameHa:

86 6annos v 6onee - "oTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

Crpanuvua 18 13 22.

PHEORM,

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpoOns [esATeNbHOCTU, XapaKTepu3yoLLLMx atanbl opMUpOBaHNA KOMNeTeHL U 6annos
Cemectp 1
TeKyLWuUin KOHTPOIb
YCTHbI onpoc |YCTHbI ONpoc NPOBOANTCS HA NPaKTUYecKux 3aHsaTuax. Obyyatowmecs
BbICTYNAlOT C AOKanaMu, COOBIEHNSIMU, LOMONHEHNSIMW, YHaCTBYIOT B 1 20
OMCKyccun, oTBeYatoT Ha Bonpochkl npenogasatens. OueHnsBaeTcs ypoBeHb
LOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanmanposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMONHUTESNbHbIE BOMPOCHI.
NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyA0BaHMEM, 0Byyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM 2 20
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HABbLIKK MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHO obnacTu.
MucbMeHHoe  [Obyyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUYECKMX
JomauiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaércs npenogasatento. OLueHMBalOTCS BlageHne Mateprasnom no Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbIMNOMHEHWS 3a0aHWA.
Ok3aMeH OK3aMeH HaueneH Ha KOMMNNEKCHYIO NPOBEPKY OCBOEHMS ANCLUMIWHDI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpoch! (3afaHus) no Bcem TeMam kypca. Obyvyatowemycs naércs
BpeMs Ha noarotoBky. OLueHnBaeTCs BNageHne MateprasnoM, ero CUCTEMHOE
OCBOEHIME, CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHNS, HABbIKW 1 YMEHUS NPW
aHanuae NPobneMHbIX CUTYaLIMIA N PELIEHUN NPAKTUYECKNX 3aLaHWIA.
CemecTp 2
TekyLLUA KOHTPONb
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 1 20
OMCKyccun, 0TBEYatoT Ha BOMNpoCkl Nnpenogasatens. OueHnsBaeTcs ypoBeHb
LlOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOTMYHO U3naratb
Mmartepuvan, aHanManposaTtb, POPMyN1poBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMoJIHUTENbHbIE BOMPOCHI.
NabopatopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NPOBOASAT y4ebHblE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 20
NPaKTUKO-OPUEHTUPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHVE NPUMEHSITb ero Ha NPakTWKe, YMEHUS 1 HaBbIkK MO paboTe ¢
obopyoBaHMEM B COOTBETCTBYIOLLEN NPeAMeTHO obnacTu.
MucbMeHHoe  [O6yyarowmecs nonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3afaHue cnaércs npenogasatento. OLueHMBaOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbIMOMHEHWS 3a4aHWA.
PerncrtpaumoHHbin Homep 10290312919 OBAEKTPOHHEH
Il YHUBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

7. MepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4ebHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoBHasl nuTeparypa:

1. AxmeToB H.C. Obwas 1 HeopraHuyeckas XuMusi [OnekTpoHHbIn pecypc] : y4ebHuk/ H. C. AxmeTos - CaHkT-INeTepbypr
: laHb, 2018. - 744 c. - Pexum goctyna: https://e.lanbook.com/book/107904

2. Obwas xmmusi. Teopus 1 3a8aumn [DNeKTpoHHbIR pecypc] : yuebHoe nocobue / H.B. KoposuH [1 ap.] ; noa pen. H.B.
KoposuHa, H.B. Kynewosa. - 9nekTpoH. faH. - CaHkT-Metepbypr : IlaHb, 2018. - 492 c. - Pexum goctyna:
https://e.lanbook.com/book/104946 - 3arn. ¢ skpaHa.

3. MuHka H.J1. Obwas xumuns: yuebHrk ons 6akanaBpoBs, CTyn. HEXMM. crel. By30B / nog pea. B.A. MNonkosa, A.B.
Babkoga. - 18-e uaga., nepepab. u gon.. - Mockea : HOpaiit, 2012. - 898 c. - (bakanasp). - Bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (97 2k3.)

4. KopobkuH B. W. 9konorus [TekcT] : y4uebHuk ans By3os / B.W. KopobkuH, J1.B. Mepenenbckuii. - 14-e nsa., gon. u
nepepab. - Poctos-Ha-LoHy : deHuke, 2008. - 603 c. : nn., cxeMbl, Tabn. - (Boiclwee obpasosaHue). - bubnuorp.: c.
599-602. - NpenM. ykaa.: c. 591-597. - OcHoBHble NoHATUSA: €. 586-590. - Pek. MO. - B nep.. - ISBN 978-5-222-14563-0
(30 ak3.).

7.2. [lononHuTenbHas nuTepartypa:

1. Boromonoea W.B. HeopraHnyeckas xumus: yuebHoe nocobue / boromonosa .B. - M.: Anbdpa-M, UHOPA-M, 2016. -
336 c.- ISBN 978-5-98281-187-5 - Pexum poctyna: http://znanium.com/catalog/product/538925

2. OcHOBbI XMUK [SNekTPOHHBIA pecypc): yuebHuk / B.I. MBaHos, O.H. leBa. - Mocksa : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexum poctyna: http://znanium.com/bookread.php?book=421658

3. KoposuH H. B. Obwas xumus [TekcT] : yuebHuk ons By3os / H. B. KoposuH . 9-e n3a., nepepab .Mocksa : Boicwas
wkona, 2007 . 557 c. (Mobenutens koHkypca y4ebHukos) .? Mpun.: c. 535-542 . Mpudgp MO .? B nep . ISBN
978-5-06-004403-4 (38 ak3).

4. Maspvuwes B.B. Obwas skonorus. Kypc nekuuii: yuebHoe nocobue / B.B. Maspuuwes. - 3-e nag., ctep. - M.: HAL,
NH®PA-M; MH.: Ho.. 3HaHue, 2013. - 299 c.: un.; 60x90 1/16. - (Boicwee obpasosaHue: bakanaepwar). (nepennet)
ISBN 978-5-16-004684-6 - Pexxum goctyna: http://znanium.com/catalog/product/400685 .

5. Pasymos B.A. 9konorus : yiebHoe nocobue / B.A. Pasymos. - M. : MIHDPA-M, 2018. - 296 c. - (Bbiclee obpasoBaHue:
Bakanaspwar). - Pexxum goctyna: http://znanium.com/catalog/product/951290

6. Xpuctochoposa H.K. OcHoBbl akonorum: yuebHuk /Xpuctogoposa H. K., 3-e usg., gon. - M.: Maructp, HAL,
NH®PA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaspwvart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexum goctyna:
http://znanium.com/catalog/product/516565

7. Epnakos J1.H. 9xonorus [9nekTpoHHbIii pecypc]: yuebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HULL
NHdppa-M, 2013. - 360 c. - (Boicwee obpasosaHue: bakanaepuar). - B nep. - ISBN 978-5-16-006248-8. - Pexum
noctyna: http://znanium.com/bookread.php?book=368481.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

9BC ZNANIUM.COM - http://znanium.com/
9OBC NapatenbcTBo JaHb - http://e.lanbook.com/
OBC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru/

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Mpw npopaboTke NeKLUMOHHOrO MaTeprana PeKoOMeHAyeTCs akT1BHO NONb30BATHCS , KPOME OCHOBHOIA
1 OOMONHUTENBHON NMTepaTypbl, NEPUOANYECKMMN N3BAHUAMY MO NPOUIIIO CBOETO HanpasneHusl
noarotoBku. o kaxnoli TeMe npopaboTaTb HEMOHSATHBIE BOMPOCHI, MCMONb3Yysi B TOM YXCTE Pecypchl
MHTEPHeTa 1 y4ebHO-MeToLMYECKy0 NuTepaTypy Ha kadenpe.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHblie| PaboTa Ha nabopaTopHbIX 3aHATUSAX NpeanonaraeT akTMBHOE MCMONb30BaHWE TEOPETUHECKOrO
paboTbl MaTtepuana no LaHHON OUCLUWMIVHE U CMEXHbIM HanpaBneHusIM 3HaHuiA. [Ins NOAroTOBKM K 3aHSITUAM

peKoMeHayeTCs BblAENsTb B MaTepuarne OCHOBbI METOLIOB MCCNEOBaHMA COrNacHO TeMaTnke

nabopatopHbIx paboT no aucumnnvHe 'Xumust u akonorus'. Mpu BbinonHeHUn nabopaTtopHbix paboT

cnepyeT BblOENSTb Creayolme KOMMOHEHTbI:

- TeOpeTNYECKME OCHOBbLI METOAOB NPOBeAeHs nabopatopHbix paborT;

- CBSA3b NMPOBOAUMBIX NabopaTopHbIX PaboT 1 pelaeMblx C KX MOMOLbIO NMPUKNAAHBIX 1

TEOPETNYECKMX 3a4ady, BbITEKAIOWMX NMPU N3YHeHUN OUCUMMNHBL XUMUS 1 9KONOrnst';

- 060CHOBAHHOCTb MCMONb30BAHUS MaTEMATUYECKMX U CTATUCTUYECKMX METOLOB B 3KCMEPVMEHTAX.

Mpwv npoBeneHN nabopaTopHbIX 3aHATUI NpenogasaTenb yaenseT BHUMaHue oopMympoBkam

BbIBOAOB, CMOCOBHOCTY CTYAEHTOB CPaBHMBATb, aHANN3MPOBATb, HAXOAUTb HECOOTBETCTBUS,

OLIeHMBAET YPOBEHb 3HAHWUIA CTYLEHTOB.

camocTosi- | B camocTtosiTenbHol pabote pekoMeHOyeTCs B NepByto o4epenb obpalartbcsi K OCHOBHOM
TenbHas nuteparype, NpeanoxXeHHow npenogasarenem. PekoMeHoyeTcs perynspHoO 3HaKOMUTBLCS C
paboTa nepuoanyeckol nmtepaTypori no xmmMumn B obnacTu byoywel npodgeccrmoHanbHom OesiTenbHOCTY.
Ocoboe BHUMaHWe cnenyeT yaensts paboTte CO CNPaBOYHOM NMTEPATypPON.

yCTHbII7I onpoc YCTHbIN onpoc npegnonaraet UCNONb30BaHWe BCEX BUOOB MHGOOPMaLINK: ay,umosmayaanon,
TEKCTOBOW, NONYy4YEeHHbIX HA ayANTOPHbIX 3aHATUAX 1N NMpKU CaMOoCTOATENbHOW NOAroTOBKE U yMeHune
HaxoOuTb B3aMMOCBA3b MeXy BCEMU pa3nenamm |/|3y'-|aeM0|7| AnNCUnNnInNHbl N CMEXHbIMA
HanpasneHnsamMn 3HaHWA. I'Ipm CaMOCTOSATENbHOM NOArOTOBKE PekomMeHayeTcs ocoboe BHMMaHue
YAenaTb Hanbonee CNoXHbIM TeMaM.

nMcbMeHHoe | B nncbMeHHOM 3amaHny HeobXxoauMo NPUBOANTE 0CODbIE AOCTUXEHUS YHEHbIX B 061ACTM XMMUN 1
IomalHee | 3Konoruu, NPMBOANTL MPUMEPDLI HAUYYLWIMX OOCTYMHbLIX TEXHOMOrWiA. [MpaBuna ogopMieHns 0 06 bem

3ajaHve MMCbMEHHOMO JOMALHEro 3a4aHunsl ycTaHaBIvMBaeTCs MPenoaaBaTesieM Kak 1ekTopoM, Tak 1
npenoaaBaTenem, NpoBoasAwWmUM nabopatopHble paboTbl.

9K3aMeH MoaroToBeka k 3K3aMeHy 3akno4aeTcs B OCMbICNIEHHOM U3y4YeH Mmatepuana gucunniinHbl No BCeM
NCTOYHNKaM: y‘-le6HbIM, HOPMaTMBHbIM OOKYMEHTAM, na6opaTopr|M 3aHATUAM, a TakKXe C
MCNoNb30BaHNEM 3/IEKTPOHHbIX PECYpPCOB. Ok3aMeH npoBoanTCA no 6unetam. Mo bunetam naetcs
BpeMsa o514 NoArotoBkM K OTBETAM, HO OAETCA NpaBoO OTBEYaTb U 6e3 NoaroToBKMu. JononHuTenbHble
BOMPOCHI GWJ.YT 3adaHbl, eCnm CTyoeHT He pacCKpbl/l NOTHOCTbKO BOMNPOC, AEMOHCTPUPYyET HENoHoe
nnn ownboYHOE NOHUMAaHNE n3naraemom TeMbl, OTCYTCTBOBA/1 HA 3aHATUAX.

3avet Mpu NOAroToBKe K 3a4eTy PEKOMEHOYeTCs NCMOMb30BaTb HE TONIbKO OCHOBHYIO M LOMONHUTENbHYHO
nnMTepatypy, HO 1 HOPMaTUBHO-3aKOHOAATE/bHbLIE LOKYMEHTbI B Cpepe aKoornm. 3a4eT npoBoanTCs
no 6unetam. Mo 6unetam naetcs BpeMs 4Nis NOArOTOBKU K OTBETaM, HO JaeTcs NpaBo oTeevaTb 1 6e3
noarotoeku. MNpenogaeaTenb, NPUHUMAOWNI 3a4€T, UMEET NPaBo 3a4aBaTtb AOMONHUTENbHbIE
BOMPOCHI MO NporpamMmme AUCLUUMIUHDI.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJIONMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaoUYas nepedyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune aucumnnnmnHbl "XumMusi n aKonorns” NnpeanonaraeT NCrob30BaHME CELYIOLEro NPOrpaMMHoro obecnedeHus un
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome
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YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnumotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeckme
KOMMAeKChbl, MOHOrpadgouu, astTopedpeparbl, AMccepTaLmnm, SHLMKIONEANMN, CMOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeeparnbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bbicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons aHHOW OUCLMNAUHBI UMEETCS B HANUYMK B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
NapatenbcTea "/laHb" , DOCTYN K KOTOPOi NpenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKIto4aeT B cebs
SMEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenbets y4ebHOM nuTepaTyphbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKAM U3LAHUSIM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBREeHU A ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbBIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ans GaHHOW OUCUMMNINHBI UIMEETCS B HANM4YMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyyatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CcTyOeHTa" SBNSeTCs 3NeKTPoHHON BrubnunoTtedHoi cuctemoit (36C), npepocTasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONoAHUTENbHBIM MaTepmnanam, NpuobpPeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepalnbHbIX FOCyAapCTBEHHbIX
o0bpas3oBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMNONHUTENBHOW NUTEpPaTypbl.

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTeNnbHOro
npowecca no gucuunanHe (Moayo)

OcBoeHue gucumnauHbl "XuMusi n akonorus” npegnonaraeTt UCNONb30BaHNe CNeayoLero MatepuanbHO-TEXHUYECKOro
obecneyeHuns:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopusi COCTOUT 13
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOV3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHnst U nepenadmn anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyNIbTUMEAUAHOMO NPOEKTOPa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOWM CUCTEMbI, @ TakXe UHTePakTUBHOM TPUBYHbI
npenonasaTens, BKAoYaoWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCs KNoYeBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCEl CUCTEMOI, He OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskim obydatolmxcs B yA06HOR 1 [OCTYMHOM
LNst HUX OOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 00y4eHMs, B TOM Y/AC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns Bcex KOpPnopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CeTb UHTEpHeT. KoMnbioTepHoe 06opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHue.

KomnbloTepHbIli Knace, npeactaensiowmii cobol paboyee MECTO Npenoaasatens u He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTON, CTY/, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpPamMMHOE
obecneyeHune. Kaxabiii KOMMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOKOYEHbI K
KoprnopaTuBHOW KoMmnbioTepHon cetn KDY n HaxopaTcs B €AMHOM LOMEHE.

CneunannsmpoBaHHas nabopatopvsi ocHalleHa o6opyaoBaHneM, Heo6XoaNMbIM ANsi NpoBeAeHWst nabopaTtopHbix pador,
NPaKTUYEeCKMX 3aHSATUA 1 CaMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakxXe NpPakTUK 1
Hay4Ho-nccnepoBatenbckol paboTel obyyatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHYI0 paboTy
obyyalolWmnxcst akagemMnyeckon rpynnsl 6o NoArpynnbl. 3aHATUS NPOBOASATCS Nod PYKOBOACTBOM COTPYAHMKA
YHVMBEpPCUTETA, KOHTPONMPYIOWETO BbINONHEHVE BUOOB y4ebHol paboTbl 1 cobntofeHne npaBun TexHukyn 6e3onacHoCTu.
KayecTBeHHbI 1 KONMYEeCTBEHHbIN cocTaB 060pyA0BaHNS U PACXOAHbIX MaTePManos onpeaensieTcs cneungukon
06pa3oBaTte/bHbIX NPOrpamM.

12, Cpeﬂ,CTBa apantauuv npenogasaHusl oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OUMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsamMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 13.03.02
"OneKTPo3HepreTuKa 1 dNeKTPOTEXHNKA" 1 MPOCOUIII0 NOAFOTOBKN DNEKTPOCHabXEeHMe .
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