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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (aoueHT) MndTaxos M.H. ,
BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos 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
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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (aoueHT) MndTaxos M.H. ,
BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos 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
obpasoBatenbHol nporpammel 13.03.02 "9nekTposHepreTka 1 anekTpoTexHuka (BolcokoadpdeKkTMBHbIE MNas3MeHHbIe U
fla3epHble NPOLLECCHl B 3NIEKTPOIHEPreTMKe)" U OTHOCUTCS K 06513aTeNbHBIM ANCLUMAIMHAM.

OcBauBaeTcs Ha 2 kypce B 3, 4 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 - 24 yaca(oB), B TOM 4yncne nekuum - 12 yaca(oB), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 12 Yaca(oB), KOHTPONb caMocTosITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 179 yaca(os).
KoHTponb (3a4€T / ak3aMmeH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMMUHBI: 3K3aMeH B 3 ceMecTpe; 3a4eT B 4 cemecTpe.
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BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos 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. codepxaHune xmummm 3 2 0 0 10
2. |Tema 2. OCHOBHble 3aKOHbI XUMUN 3 1 0 1 10
3. [Tema 3. CtpoeHne BewecTsa 3 1 0 0 9
4. [Tema 4. Xummnyeckas cBs3b 3 1 0 0 9
5. Tema 5. Xummnyeckas TepmoanHammka 3 1 0 1 9
Tema 6. PacTtBopbl n gncnepcHble
6. cucTeMbl 3 1 0 1 9
Tema 7. OnekTpoxmmms.
7. ["anbBaHWYECKNE SNEMEHTDI 3 1 0 1 9
Tema 8. Kopposua un 3awuta
8. METanoB 1 CrnaBsos 3 L 0 1 9
9. [Tema 9. OnekTponus 3 1 0 1 9
10.[Tema 10. BeeneHve 4 2 0 0 12
Tema 11. OxpaHa aTMOCdepHOro
11. B03IyXa 4 0 0 0 12
Tema 12. MeTtogpbl oueHKM
12.|3arpssHeHunsa atMocepHoro so3ayxa 4 0 0 2 12
1 NPOMBbILNEHHbIX BLIBPOCOB
Tema 13. dusunyeckoe 3arpsas3HeHme
13. oKpy>xatolei cpenbl 4 0 0 2 12
Tema 14. ObpateHune ¢ oTxogamu
14. NPOM3BOACTBA 1 NOTPEONEHNS 4 0 0 1 12
Tema 15. OxpaHa BoOHbIX PECYpPCOB.
15.|OxpaHa noys, pacTUTENLHOMO U 4 0 0 1 12
XMBOTHOro Mmpa
Tema 16. Skonornyeckuni
16. MOHUTOPUHT 4 0 0 0 12
Tema 17. HopmnposaHue
17.|HeratMBHOro BO3O0encTens Ha 4 0 0 0 12
oKpyXxatouyto cpeny
WNtoro 12 0 12 179

4.2 CopepxaHue OUCLUMIUHDI

Tema 1. BBepeHue. lNMpenmer n copepxaHne xmumun

Xumms Kak 4acTb ectecTBo3HaHus. [peamet xumummn. [suxeHne matepun. BewecTso. XuMmnyeckre npespalleHus.
O6DbeKT U3yyeHms B XMmmn. ATOMHO-MONEKYNSIPHOE ydeHue. CocTaBneHne MoneKynsipHbIX GOOPMyn BELLECTB.
Xummndeckuin anemeHT. CBSA3b XMW C APYTUMUN HayKaMn. 3HaYeHne XMMnm B 0OPMUPOBAHNN MbILLAEHUS, B U3YHEHUN
NpUpPOAbl N Pa3BUTUN TEXHUKMW.

Tema 2. OCHOBHbIe 3aKOHbI XUMUM

3aKkOH COXpaHeHNs Maccbl BeWecTB. 3aKOH NOCTOSHCTBA cOoCcTaBa. 3akoH ABoragpo. 3akOH 9KBMBANEHTOB. 3aKOH
CcoxpaHeHns Macchl BelwecTB. 3aKoH NOCTOSIHCTBA COCTaBa BelecTBa. XMMUYECKUIA 9KBUBANEHT. 3aKOH 06 bEMHbIX
OTHowWeHMiA. 3akoH boina-MapuotTa, Meit-Nioccaka. 3akoH Wapnsd. O6bennHeHHbIV ra3oBblii 3aKoH. MonekynsipHbie
MaccChbl ras3os 1 Napos.

Tema 3. CTpoeHMe BelLecTBa

PerncrtpaumoHHbin Homep 10290303019
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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

AnNeKTPONn3 pacnnaBoB 3NeKTPONUTOB. DNEKTPONIN3 PACcTBOPOB 3NIEKTPOSIUTOB C PACTBOPUMBIM 11 HEPACTBOPUMbIM
(VHepTHbIM) aHonoM. lNocnenoBaTeNbHOCTb Pa3PsAKM MOHOB B pACTBOPAX W pacnnasax 3MeKTPonuToB. 3aKoHsbl
3M1eKTPONN3a; Nepsbili, BTOPON 1 00 beANHEHHbIN 3aKoHbl Dapanes. MpumeHeHne anekTponuaa. anbeaHnyeckune
MOKPbITUS.

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
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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. konorn4ecknin MOHMTOPUHI

OpraHunsauus cuctembl cbopa n 06paboTkn AaHHbIX HabnoaeHKn. OueHKa 1 MPOrHO3 COCTOSIHWS OKpyXatower cpeabl.
NHdpopmaLmoHHoe obecneyeHre opraHoB BNacTy 1 HACENEHWst O COCTOSIHUM OKpy>xatollei cpenbl. Knaccucmkaums
3KOMOrM4YeCcKoro MOHUTOPUHra. ATMOCHIEPHbIN, BO3AYIWHbIA, BOAHbIA, NOYBEHHbIA, KNUMaTUHECKUA MOHUTOPWHT.
MOHUTOPUHT hakTOpOB BO3AENCTBMS. MOHUTOPWHT NCTOYHMKOB 3arpsi3HEHUS.

Tema 17. HopMupoBaHune HeraTUBHOro BO34eMUCTBUS Ha OKPYXaloLLYIo cpeny

Karteropun 06beKToB, 0Ka3blBaILMX HEraTMBHOE BO3OENCTBME Ha OKpyXatoLlyto cpedy. HopMaTuBbl kadecTsa
oKpyxatoliein cpenbl. HopMaTtyBbl 0OMYCTUMOro BO3AENCTBUS HA OKPYXaloLlyto cpedy npuw OCylecTBeHN
XO3AWCTBEHHOMN 1 UHOM AesiTeNbHOCTW. HopMaTuBbl [OMYyCTUMbIX BbIBPOCOB M COPOCOB BELLECTB U MUKPOOPraHN3MOB.
HopmaTuBebl 06pa3oBaHnst 0TX040B NMPOV3BOACTE M NOTPEBNeHUs 1 IUMITBLI Ha KX pasMelleHre. HopMaTuebl MHOTO
JOMYCTUMOro BO3AEVCTBUS Ha OKPYXatollyto Cpely NPy OCYLECTBEHUN XO3ANCTBEHHOW U UHOW AesATeNbHOCTY,
ycTaHaBn1BaeMble 3akoHoaaTenbcTeamMu Poccuiickont denepaumm n 3aKkoHoAaTeNbCTBOM CyObekToB Poccuinckor
depepaumy B Lensix oxpaHbl oKpyxatoleii cpeabl. KoMInekcHoe aKonornyeckoe paspelieHue.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4HYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHOl paboTbl 0ByHaroIWMXCs PErnaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin @enepaunm ot 5 anpenst 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHWIA".

MonoxeHwue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NPOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NPOMEXYTOYHO atTecTaumm obyyarowwmxcsa deaepansHoro rocyAapCTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goenepanbHblil yHMBepcuTeT".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnmM hoHAa OLEHOYHBIX CPEACTB ANS
NPOBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonXckurin) dhenepansHblii

yHuBepcuteT"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 aneKkTPoHHbLIX 0BpasoBaTeNbHbIX pecypcax oenepanbHoro
rocynapCTBEHHOr0 aBTOHOMHOrO 06pa30BaTENbHOIO YYpPEXAEHNS BbICWIErO NPOGECCUOHANIBbHOrO 06pasoBaHus

"KasaHckuin (Mpusonxckuin) chegepanbHbii yHUBepcuTeT™.
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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 3
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 4
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 3
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 4

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 3

TekyLUA KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2, 3,4,5

Tembl 1,2, 3,4,6

Tema 1.

1.BeeneHue. [peaMeT n3yyeHns xmmmm

2. CBA3b XMWW C OPYrMMM HayKaMmu.

3. CooepxaHue OUCUMMNINHbBI XUMUS.

Tema 2. OCHOBHbIE 3aKOHbI XMW,

1. 3aKOH COXpaHeHNs Macchl.

2. 3aKOH NOCTOSIHCTBA COCTaBga.

3. 3aKoH KpaTHbIX OTHOLEHWA.

4. 3aKoH 06 bEMHbIX OTHOLEHNIA.

5. 3akoH Asoragpo

6. OkBuBaneHT. 3aKOH 3KBMBANEHTOB.

Tema 3. CTpoeHue BewecTsa

. CTpoeHue atoma no TOMCOHY.

. CTpoeHue atoma no Pezepchopay

. Ctpoenue atoma no Bopy

. CoBpeMmeHHble NpeacTaBneHms 0 CTpoeHnn atoma. KBaHToBas MexaHuka.
. YpasHeHue WpeanHrepa.

. BonHoBas tyHkUms 1 ee hmamyeckuin cmbicn

. NpuHumn MNaynw.

. Mpasuno lNyHpa.

. KsaHTOBbIE YMCHA.

10. MNopsooK 3anONHEHUS 3NEKTPOHHbIX NOOYPOBHEN.
Tema 4. Xumnyeckas cBsasb

1. Ha30BUTE OCHOBHbIE BUAbI 1 TUMbl XMMUYECKMX CBA3EN.
2. Ycnosus onst 06pasoBaHunst KOBaNeHTHOW CBS3W.

3. MeTon BaneHTHbIX CBA3ENA.

O©CoOoO~NOOOTPhWN =
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4. Kakvie Tvnbl rubpunmsaunii aToMHbix opbuTaneii CylecTByoT?

5. BnusiHne Tuna rubpunamsaumm Ha goopMy MONeEKybi.

6. KpatHocTb cBs3n no metony MO-JIKAO.

Tema 6. PacTBophbl 1 ancnepcHble cuctembl. JllabopatopHas pabota "maponus conein”
ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa conei.

Bonpocel k 3awute nabopaTtopHoii paboTsi:

. Y10 HasbIBaeTCSa rMaponnu3om conemn?

. Kakne conun nogsepratorcs rugponuay?

. Kakne conun He nogsepratotcs rugponuay? lNpreeamte npumeps.

. MpvBeanTe NpyMepbl rMAPONN3a CoNei No KaTUoHy, Mo aHMOHY, MO KATUOHY U aHWOHY.
. OnHOCTyneHYaThI 1 MHOrOCTYNEeHYaTbI rMaponm3.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hanuwwute ypaBHeHus peakumin ruoponmsa B MONEKYNSPHOM, MOHHOM U COKPAaLLEeHHOM UOHHOM BUAE ANS CReayowmnx
coneii: kapboHaT HaTpus, XNOPUA HaTPUs, aleTat aMMOHWS.

3. KoBaneHTHas HenonspHas 1 KoBaneHTHas HENonsipHas CBA3b.

4. MNpupona NoHHOI CBA3MN.

5. OCHOBHbIE XapakTEePUCTUKIN XMMUYECKOW CBSA3M.

6. M'bpnansaums atoMHbIx opbutaneit LeHTpanbHOro atoma B MOneKyre.

7. BnnsHue tuna rubpunamsaumm Ha npoCTPaHCTBEHHYIO KOHCPUIypaLmMo MONEKYbI.

8. MeTon MonekynspHbix opbutanein kak nMHeHas KOMbHaLMs aTOMHbIX opbuTanei.

NOoO O~ WD =

Tema 6. PacTBopbl 1 gUCNEpPCHbIE CUCTEMDI

. Oblwas xapakTepncTnka pacTBopOB.

. PactBopbl razoobpasHble, X1XKne 1 TBepable.
. TepMoarHaMuKa pacTBopeHus

. DaBneHue napa pacTBopuTens Hag pacTBOPOM.
. MepsbIt 3akoH Payns.

. Bropow 3akoH Payns.

. [loHuxeHne Temnepatypbl KpucTannsaumm pacteopa.
. MNoBbllWweHne TeMnepatypbl KuneHms pacTeopa.
. Ocmoc, ocMoTryeckoe AasneHue.
10.MpumeHeHne npoLlecca ocMoca.

2. JlabopatopHble paboTbi
Tembl 3,5,6,7,8,9
Tema 2.0cHoBHbIe 3aKOHbI xumMumn. CoaepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHWE CO CBOWCTBAMU SNIEMEHTOB,
OTHOCSILLMXCS K BNEKTPOHHBIM CEMENCTBAM S , p, d, U nx coeauHeHuii. Bonpocel k 3awmte nabopatopHoi paboThbl. 1.
KBaHTOBbIE YMCra: rnaBHoe, opbutanbHoe, MarHUTHOE U CnMHOBOe. YTo onpedensieT kaxnoe u3 atux yucen? Kakue
3Ha4YeHNs MOryT NPMHMMATb KBaHTOBbIE Yncna? 2. CopMynmpyinTe NPpUHLMMNBI 3aNOHEHUS ANEKTPOHHBIX 060104eK
aTOMOB 1 MOSICHUTE MX NpuMepamu. 3. ANEKTPOHHbLIE CEMENCTBA 9NEMEHTOB: S, P, d, f - aneMeHTbl. OnpeneneHue, obwue
chopMyrbl 1 ux pacrnonoxeHve B Tabnuue O.U. Mengeneesa. 4. 3anuwmnTe anekKTPOHHbIE KOHAOUIYpaLMK CrieayoWwmx
aTOMOB 1 rpadpmyeckne n306paxeHunst nx ANEKTPOHHbIX POPMY/ B HOPMANIbHOM 1 BO36YXXAEHHOM COCTOSIHUSX: S -
anemeHTOB Mg, Ca, Sr, Ba, p - anemenTtoB P, S, Si, d - anemeHtoB Mn, Fe, Co, Ni.
NabopatopHas paboTta "XuMmnyeckas TepmoamHammka” .
1. B cooTBETCTBMM C 3aKOHOM ["ecca TennoBoi ahdpekT peakumm paseH: 1) cymme TennoT 06pasoBaHns NpoaykToB
peakuuu;
2) cymme TennoT 06pas3oBaHns NCXOOHbIX BEWECTB;
3) cymme TennoT 06pa3oBaHuMs NPOLYKTOB peakLun 3a BbIHETOM CyMMbl TEMNOT 06pa3oBaHnst UCXOLHbIX BELWECTB;
4) cymme TennoT 06pasoBaHNs NCXOOHbIX BELECTB 32 BbIMETOM CyMMbl TEMNOT 06pa3oBaHMs NPOAYKTOB peakLuum.
2. Kakne 13 cnenyowwmx yTBepXAeHUA BEPHbI ANS peakumii, NpoTeKkarwWwmx B CTaHAAPTHLIX YCNOBUSX?
1) sHOOTEPMMYECKME peakLumm He MOryT NpoTeKkaTb CaMONpPON3BONbHO;
2) aHOOTEepMUYECKME peakLumn MOTYT NpoTeKaTb NP AOCTATOYHO HU3KMX TemnepaTypax;

)

)

O©ooNOOOTh~WN =

3) aHoOTEepMMYECKME peakLMmn MOryT MpoTekaTb Npu BbICOKNX Temnepatypax, ecnn AS>0;
4) sHO0TEPMMYECKME peakLmMmM MOTyT NpoTekaTb NPU BbICOKUX TeMnepatypax, ecnu AS<O0.
3. Tennosow acpcpekT peakummn SO2(r) + 2H2S(r)= 3S(78) + 2H20(X) paseH -234,50 kOx.
OnpepenuTe ctaHOapTHYIO TennoTy (sHTanbnuio) obpasosaHust H2S(r), ecnn AH?298(S02) =-296,9 kx/Monb;
AH0298(H20x) = -285,8 k[ x/monb.

1) +20,1 kx; 2) - 20,1 kOx; 3) + 66,4 kIX; 4) - 66,4 KI1X.

4. YKaxuTe roMOreHHyto cuctemy:

1) 3Fe + 4H20O(nap) = Fe304 + 4H2(r) ;

2) C(1B) + O2(r) = CO2(r);

3) CO(r) + 2H2(r) =CH30H(r);

4) 2Cr + 3C12(r) =2CrC13.
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5. Paccuutaiite nameHeHve aHeprum Mmbbca, sHTanbnmm 1 SHTPONUX A4S CTAaHLAPTHOrO COCTOSIHUSA PeakLy roOpeHns
MeTaHa:

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
SHTanbMuu,

2) AHO = +803,3 kx/monb; ASO = +4 Ox/monb?K; AG = = +801,4 k>x/monb. OBnxywas cuna npouecca ? naMeHeHue
SHTPOMUW.

Tema 6. PacTBopbl 1 GUCNEPCHbIE CUCTEMBDI.

1./labopatopHas paborTa.

CopnepxaHue nabopaTopHoi paboTbl: N3ydeHre npoLecca rmaponu3a Conei.

Bonpochl k 3awmTe nabopartopHoit pabotol. 1. YTo HasbiBaeTcs rnaponmaom conein? 2. Kakme conun nogseprarorcs
ruaponunay? 3. Kakme conn He noggepratotcs rugponuay? lNprneenmte npumepsl. 4. Nprueeoute NnpMmepsl rmaponnsa
conen no KaTtnoHy, N0 aHNOHY, MO KaTUOHY 1 aHWOHY. 5. OQHOCTYNEHYaTblA 1 MHOFOCTYMNeHYaThbl TMaPOnN3.

Tema 7. OnekTpoxumus. ManbBaHNY4ECKUE SNIEMEHTDI.

NabopatopHas paboTta "anbBaHuyYeckme anemeHTol". CopepxaHue nabopatopHoit paboTbl: 03HAKOMNIEHME C
YCTPOMCTBOM U paboToli raibBaHNHECKMX SNEMEHTOB.

Bonpochl k 3awmTe nabopatopHoit pabotsl. 1. O6bsicHUTE 06pa3oBaHVe OBOMHOMO NEKTPUHECKOrO CNOS Ha rpaHuLLEe
mMeTann - pacTBop, BO3HNKHOBEHMWE 3NEKTPOLHOro noTeHumana. 2. Yto Ha3blBaeTca CTaHAaPTHbLIM 3N1EKTPOAHbLIM
noteHuunanom metanna? 3. Pag HanpsxeHuin metannos. Kakne BbiBOAbI MOXHO CAeNatb U3 NONOXEHUs MeTanna B pagy
HanpsixeHwin? 4. YTo Ha3blBaeTCS rafibBaHNYECKNM 3neMeHToM? 5. Tunbl ranbBaHNYECKNX SNEMEHTOB: ranbBaHNYeCKnM
anemeHT BonbTa, Akobu-aHnansi, KOHLEHTPALMOHHBIV ranbBaHUYeckuii anemeHT. MNpreennTe npumepsl. 6. Kak no
dhopmyne HepHcTa onpegenntb 3Ha4eHne paBHOBECHOMO SNEKTPOOHOro noteHumana metanna? 7. Kak paccyntbiBaercs
3.0C ranbBaHu4eckoro anemMeHTa? 8. B uem oTnnume ranbBaHM4eckoro anemMeHTa skobu-Ianwans ot anemeHTa Bonbta?
Tema 6. Koppoaus n 3awmuta metannos v cnnasos. CogepxaHve nabopatopHoi paboTbl: 03HAKOMNEHNE C PA3NINYHBIMU
BULAMU 3NEKTPOXMMUYECKON N XMMUYECKOM KOppo3un MeTannos. Bonpoch k 3awwnTte nabopaTtopHoi pabotsl. 1. Y10
Takoe kopposusa metannos? Kakvne sugpl koppo3un metannos Bl 3HaeTe? 2. B 4eM OTANYUS XMMUYECKON U
3NEeKTPOXMMUYecKoin kopposun? 3. Yto npencrasnseT cobor xuMmnyeckas Koppoans? B kakux cpenax oHa npotekaet?
MNpuBeonTe NnpUMepbl U ypaBHEHWS peakunii ra30BON KOPPO3Un 1 KOPPO3un B HeanekTponutax. 4. Kakos MexaHn3m
SNEeKTPOXMMMYeCKor koppo3nn? Buasl genonapmsauun. 5. Cxema anekTpoxuMmyeckor kopposmu. Kak Ha3biBaeTcs
npouecc 0TBOAA 3MEKTPOHOB C KATOAHbIX Y4ACTKOB NPU 31EKTPOXMMNYECKOR KOoppo3nn? 6. KakoBbl MeTOOb! 3aLUTHI
MeTannos oT Koppo3un? 7. Kakne metanibl NPUMEHSAIOTCS B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPLITUIA Ha Xenese?
Tema 7. Onektponus . JlabopatopHasi paboTa "9nekTponns pacTBOPOB 1 pacrnnaBoB anekTponntos" CoaepxaHue
nabopatopHoit paboTbl: 03HAKOMJIEHME C 3NIEKTPONN30M BOLHbBIX PACTBOPOB C PACTBOPUMBIM 1 HEPACTBOPUMBLIM aHOAOM,
nony4yeHne LMHKOBOrO NokpbiTus. Bonpocsl k 3awute nabopatopHoit paboTbl. 1. YTo HasbiBaeTCs anekTponu3om? Buabl
anekTponusa. 2. Kakme npouecchl NpoTeKaloT Ha aNeKTpoaax Npu anekTponuae pacnnaea xnopuaa Hatpusa? 3. Kakosa
nocnenoBaTeNbHOCTb pa3psana KaTMOHOB Ha Katoe npuv 3N1eKTponM3e BoAHbIX pacTBopos conei? 4. Kakosa
nocnenoBaTeNbHOCTb pa3psaaa aHMOHOB HA aHO4E NPW 3NEKTPONN3e PacTBOPOB CONel ¢ MHEPTHbIM aHoaoM? MNpueeaute
nprMepbl UHEPTHLIX aHOAOB. 5. Kak npoTekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbLIM (PacTBOPMMbIM)
aHogom? 6. atb chopMynUPOBKM 1 3anncaTb MateMaTMyecky Nnepsblid, BTOPO 1 06beAMHEHHDIN 3akoHbl Papanes. 7.
MNpumMeHeHre anekTponuaa.

3. NMucbmeHHoOe paomallHee 3apaHue

Tembl 2,5

1. MeCTO XMMMKM B CUCTEME €CTECTBEHHbIX HayK. OCHOBHbIE 3Tanbl Pa3BUTUS XUMUW.
2. 3aKOH COXpaHeHus Macchbl BELWECTB.

3. 3akoH NoCTOsIHCTBA COCTaBa.

4. 3akoH Asoragpo.

5. 3aKkoH aKBUBaANEHTOB.

MecTo XuMun B cUCTEME eCTeCTBEHHbIX HayK. OCHOBHbIE aTarbl Pa3BUTUS XUMUN.

6. CoBpeMeHHble NpeacTaBneHNs O XMMNUYECKON CBA3N.

7. MeTon BaneHTHbIX CBA3EN.

8. MeTon MonekynsipHblx opbutanein kak nMHeHas KoMbuHaL s aTOMHbIX opbuTanei.
9. M'mMbpnansaums atoMHbIx opbutanei.

10. JaBneHve napa pacTBOpMTENs HaL PacTBOPOM U €ro BAUSIHUE Ha TeMMepaTypbl KUMEHNS 1 3amMep3aHuns pacTeopa.
11. Ocmoc, 0OCMOTMYECKOE faBlEeHNME.

12. MpnMeHeHne 06paTHOro ocMoca B NMPOMbILWIEHHOCTH.

13. 'maponua conei 1 gakTopsbl, BINSIOWME Ha NPOLLEeCC rmaponmaa.

14. MNpumMeHeHue npuHuuna Jle-laTenbe npu rugponunse cone.

15. TunuyHbie cnyvyam rmuaponnsa conen.

Ok3ameH

Bonpochbl k ak3ameHy:

1. I'Ipe;lmeT 1 3ag0a4m xumMmn. MecTto XumMnmn B CUCTEME €CTECTBEHHbIX Hayk. OcHoBHble aTansbl pa3BnTNA XuMnin.
3HayeHne xumnn B pa3BuTnn MeguLINHbI U cpapMaLu/M.
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2. 3aKOHbI COXPaHEHMS MacChl 1 SHEPTUN, KaK KONMYECTBEHHOE BbipaXeHME NOCTOSHCTBA OABUXEHNS Y
HEYHNYTOXMMOCTU MaTeprmn. 3aKOH NOCTOSIHCTBA COCTaBa.

3. XuMmnyeckuin akBuBaneHT 1 METOLbI ero onpeaeneHns. 3aKoH 3KBMBANIEHTOB 1 KPaTHbIX OTHOWEHWA. 3akoH ABoragpo.
4. OCHOBHbIE TUMbl 1 OMHAMUKA Pa3BUTMS NPELCTABIEHNA O CyLWECTBOBAHNN U CTPOEHWN aTOMOB. ATOMHbIE CNEKTPbI U
NPWYMHbBI X BOSHNKHOBEHMUSI.

5. OnemeHTbl KBAHTOBOWM MexaHuKkuW. YpasHeHue Jlyn-ne-bpoins. [lBorcTBeHHas npupoaa anekTpoHa, Kak BolpaxeHue
3aKoHa eanHcTBa U 60pbObl MPOTUBOMONOXHOCTEN.

6. MpuHumn HeonpeneneHHocTu Meit3eHbepra. BonHoBoe ypasHeHune WpeanHrepa ons atoma Bogopona. Keanpar
BO/THOBOW CPyHKUUU, ee PUINYECKNIA CMbICH.

7. CoBpeMeHHOE BO33pEeHNEe Ha CTPOeHNe atoma. XapakTepucTnka COCTOSAHNS 3NEeKTPOHa B aTOME CUCTEMON KBAHTOBbIX
yucen. Pasmepsbl, hopma 1 NPOCTPaHCTBEHHAS OpueHTaLms opbutanei.

8. MpuHumn Maynu. Mopsiaok 3anoNHeHNs YpOBHEN, NoaypoBHen 1 opbutaneit. Mpasuno MNyHpa. s, p, d n f ? aneMeHTHI.

9. Nepwoanyecknii 3akoH .M. MeHgeneesa n ero Tpaktoska Ha OCHOBaHWM COBPEMEHHON TEOPUM CTPOEHNS atoMa.
®dusnyecknii cMbicn Homepa nepuoga. Neprodpl n cemenctea. ['pynnbl 1 noarpynnbl. KOPOTKWA 1 ANMHHONEPUOLHbIA
BapWaHTbl NEPMOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKoH ? Kak OCHOBHOW 3aKOH Npupofbl. [epnoanyeckuin xapaktep U3MEHEHNS CBONCTBY CBA3aHHbIX
CO CTPOEHMEM 3NEKTPOHHOK 060N0YKM aTOMOB: aTOMHbIX U MOHHbIX PaAnNyCOB, SHEPTUN MOHU3ALMUW, SHEPTUM CPOACTBA K
9NEKTPOHY, aNeKTpooTpuLaTensHOCTU. Punocodpckoe 3Ha4YeHe Nepuoanyeckoro 3akoHa.

11. KoBaneHTHas cBsA3b. VIoOHHas CBA3b Kak NpeaenbHblid Cnyyai NonspHOM KOBaneHTHOW ¢BA3W. MOHATNE BANEHTHOCTU 1
CTENEHN OKNCNEHNS.

12. KoBaneHTHO?MexaHN4Yeckunin pacyeT xmmmyeckoin casasu B. MenTtnepa v JloHooHa. OkcnepuMeHTanbHas Kkprneas
NoTeHUnanbHOM 3HEPrum Monekynbl BOAOpPoAa.

13. OCcHOBbI METOLA BaNEHTHbIX CBsi3ei. MexaHnaMm 06pasoBaHnst KOBANEHTHOW XMMUYECKOM CBS3U. HacblwaemMocTb v
HanpasfeHHOCTb KOBANEHTHOWN CBA3N, 0 ul - cesi3b. KoBaneHTHOCTb cBSI3N B MeToze B.C.

14. Tmbpuansauns atoMHblx opbutaneit. sp, sp2, sp3 ? rubpunamsaums. dopma 1 HanpaBNEHHOCTb MMOPUAN3NPOBAHHBIX
opbuTaneii.

15. MeTon MonekynsipHbix opbutaneii. CesisbiBatolme, He CBA3bIBAIOWME Y Pa3pbixsitowme MONekynsipHole opbutany.
Ycnoeus o6pasoBaHmsi U NOPSA0K 3aM0NHEHNsS MONeKynsipHbix opbuTanein. dopma MonekynspHbix opbutaneii. KpatHocTb
cBsa3mn B metone M.O.

16. 3anonHeHne MonekynsipHbIx opbuTanei anekTpoHaMm B Monekynax, 0bpasoBaHHbIX aToMaMu U MOHaMK NEMEHTOB |,
Il neprvoaoB Nnepnoam4eckori CUCTEMbl 3IEMEHTOB. DHEPreTMyeckue amarpammol.

17. MexmonekynspHoe B3anmonencTene n ero npmpoga. OpueHTaumoHHoe, NMHOYKLNOHHOE 1 ANCNEePCUOHHOE
B3aumopmencTeue. BooopoaHas ceasb. Brionornyeckas ponb BOLOPOAHON CBA3M.

18. XuMnyeckas TepmoamHamuka. MNepsblil 3aKOH TepMOAMHAMUKK. TennoBon adohekT peakumu.

19. Tepmoxumnga. Tepmoxummyeckne ypasHeHus. 3akoH JlaByasbe-Jlannaca. 3akoH ["ecca. OK30- 1 aHOOTEPMUYECKME
npoLecchl.

20. NepBoe cnencteme ua 3akoHa ecca. Pacyet Tennosbix achcpekToB peakunii. Bropoe cnencreue 13 3akoHa ecca.
PacyeTt Tennosbix apdheKTOB peakumm

21. OSHTanbnus. CtaHpapTHas sHTanbnmus obpasoBaHns BewecTea. CtaHOapTHAS SHTANbNNS CrOpaHMs BELeCTBa.

22. 9HTponus. Hambonee BEpOSITHOE COCTOSIHNE TEPMOANHAMUYECKOW CUCTEMbI. PacyeT n3aMeHeHnst SHTPOMNMM CUCTEMBI.
23. CBoboaHas sHeprusi 'mbbca kak KpUTepuii HanpPaBNeHHOCTU NpoLecca.

24. BnmsaHwe sHTanbNUnHOro U 3HTPONUIAHOIO (DAKTOPOB HA HaMnpasneHne NpoTekaHnsa npouecca.

25. Obwas xapaktepucTuka pacTeopos. Knaccudpumkaums pactsopos. KoHUEHTpaLmMs pacTBOPOB 1 cnocobbl ee
BbIpaXeHNS.

26. PactBopeHme, kak prsnko?xmMmyeckuii npouecc.. Tennosble adodekTbl NPy pacTBOPEHNN.

27. PacTBOpMMOCTb ra3oB B XUOKOCTSX M €€ 3aBUCUMOCTb OT NapLumanbHOro gasneHms (3akoH NeHpu? JanbToHa),
Temneparypsbl (ypasHeHve KnannepoHa-Knaysuyca)

28. [laBneHune napa Hag pacTsoputenem n pactsopoM. 3akoHbl Payns.

29. Ocmoc. OcmoTryeckoe nasneHune. 3akoH BaHT-Modhda.

29. 9nekTponuTbl. MI30ToHMYecKnin adpdekT. Teopust aNeKTPonnTUYecko auccoumaummn. CunbHble 1 cnabble
anekTponuTbl. CTeneHb guccoumaummn 1 gakTopsbl, BAMSIOWME Ha CTeNeHb ANCCoLNaLun.

30. KoHcTtaHTa amccoumaumm. 3akoH passegeHus Octeanbaa. CtyneHyatblil xapaktep auccoumaumm.

31. MNpownsseneHre pacTeopuMocTn. KOHCTaHTa pacTBOPMMOCTU ManopacTBOPUMOro SNeKTponumTa, eé cBsa3sb C
pacTBOPUMOCTbIO.

32. Ounccoumaums Bogpl. loHHOe npomaBeaeHne BoAbl. BooOpoaHbI U rmapoKCUbHbIA NokasaTesb.

33. M'maponns conen. MexaHuam rugponunsa. MmMaponns pasnnyHbix Conen.

34. CteneHb rmgponnsa. KoHctaHTa rugponmsa. CmeleHne paBHoOBECUS NPV TMAPONN3e.

35. OKMcANTENBHO-BOCCTAHOBUTENbHBIE Peakumm, Ux Tunbl. OCHOBHbIE NMOHATUSA: OKUCUTENb, BOCCTAHOBUTEND,
OKMCNeHne, BOCCTaHOBNEHUE. BaxHelwme okmcnmTenn n BOCCTAHOBUTENMN B 3aBUCUMOCTM OT UX CTPYKTYPbI U MONOXEHNS
B nepuoanyeckon cucteme O.U. Mengeneesa. OcywecTBneHme OKUCAUTENbHO-BOCCTaHOBUTENbHbIX peakumii B
ranbBaHNYECKMX 3NEMEHTAX.

36. CtaHpapTHbIE aNeKTPOAHbIE N PABHOBECHbIE 3NEKTPOLHbIE MOTEHUMANbI METANNOB. DNEKTPOXUMUNYECKUIA pPag,
HanpsxeHuin metannos. KoMneHcaUNoHHbIA METOL ONpeaeneHns CTaHaaPTHBIX 3NEKTPOAHbIX NOTEHLMAN0B METAOB.

37. lanbBaHnyeckme anemeHTbl BonbTta 1 Akobu-daHnans.

Crpanuvua 13 n3 21.
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38. YpaBHeHue HepHcta. Pacyet 3C ranbBaHW4eCcKOro snemMeHTa npy pasinyHbiX KOHLEHTPpaUMaX anekTponura.
39. YcTpoiicTBo 1 paboTta KUCNOTHOrO CBMHLIOBOIO akkyMynsTopa.

40. NpuMeHeHne ranbBaHnyecknx anemeHToB (I'). MNepBuyHble 1 BTOpUYHbIe ['D. TonnmeHbie 3.
41. Knaccmgoukaums Koppo3noHHbIX NPOLLECCOB

42. MexaHn3M XxuMmn4eckon koppo3snn. Kopposuns B Cyxux rasax 1 B XMAKOCTSX ? HE3NEeKTponuTax.
43. MexaHn3M aneKTpoXuMmnyeckon koppoaun. BogoponHas n kucnopogHas genonsipusaums.

44. Bugpbl aNeKTpoOXMMMYECKO kKoppo3uun. MNpumeps.

45. MexaHn3M NpOoTEKTOPHON 3alunTbl METaNI0B 1 CNIasoB..

46. KatogHas sawmvra Metannos v Crniasos.

47. OnekTponus pacnnasos. [1paBunna o4epenHOCTM paspsana BELWeCTB Ha anekTpoaax.

48. DnekTponus pacteopoB conei. BnnsHwe BoAbl Ha NpoTekaHne npoLecca aneKkTponnsa.

49. MNeps.blili 1 BTOPOW 3akoHbl Papanes. SNeKTPOXUMUYECKUI SKBUBANEHT, XMIMNUYECKNIA SKBMBANEHT.
50. MpumeHeHne anekTponnsa. SNeKTPonMTNYecKoe pachnHMpoBaHue MeTannos

CemecTp 4

TeKywWUin KOHTPONb

1. YcTHbIA onpoc

Tembl 10, 11,16, 17

pa3paboTku 1 yTBEPXAEHNS HOPMATMBOB 06Pa30BAHUS 1 IUMUTOB PA3MELLEHNS OTXO0B?

2. Kaknm nokymeHTOM onpegensercs nopsaaok ooOpMUpoBaHNS nacnoprta onacHoro otxona?

3. OpraHusaumns ynpaeneHusi NOTOKaMmn 0TX040B Ha ypoBHe cybbekTa Poccuiickoin depepaumm, MyHULUNANBHOMO
06pas3oBaHusl, NPOMBIWNEHHOrO NPEeanpPUsTUS.

5. TpaHcnopTnpoBaHne onacHbIX 0TX0A0B. Mcnonb3oBaHne n 06e3BpexmnBaHne 0TxoA0B.

6. DKOHOMUYECKOe perynmpoBaHme B 06nacTv obpaleHunsi ¢ 0TX04aMun, OXpaHbl BOOHbIX PECYPCOB 1 aTMOCHEPSI.

7. TpaHcnopT 1 okpyxatowas cpeaa. Metogbl 3awwmTbl aTMOCHEPHOrO BO3ayxa 0T 0TpaboTaHHbIX ra3oB aBToMobunei
8. CoBpeMeHHble aKosornyeckmne npobnemMbl 1 NyTn NX pelleHns.

9. MonenuposaHme B 3KONOTnK.

10. MeToabl O4UCTKM NPOMBILWNEHHbBIX BoIBPOCOB OT Mblfv 1 ra30B.

11. MexayHapoOHOe COTpyOHMYECTBO B 0611aCTh oxpaHbl OKpyXatowwel cpeapl.

12. Y10 BKNagbiBaeTcs B MOHATME OTXOObl?

13. OxapakTepunayinTe XMMNYeCcKnin CoctaB atMocepbl 1 yKaxXnte, 4T0 NOHNMAETCS NOO XMMUYECKMM 3arpsA3HEHNEM
arMocdoepHoro Bo3nyxa.

14. lNepeymcnute OCHOBHbIE NCTOYHMKM 3arpsa3HEHNS aTMOCEPHOro BO3ayxa.

15. OT Kakux bakTopoB 3aBUCKT NPOLIECC paccenBaHns BpeaHbIX BEWECTB B atMocdepe.

16. avite onpeneneHve MakCMManbHOM pa3oBOi 1 CPefHECYTOYHON Npe-aefbHO AOMYCTUMbIX KOHLEHTpauuii BpeaHoro
BellecTsa B aTMOCoepe 1 yKaxu-Te, B YEM 3aK/THO4aAETCS pasHuLa Mexay aTUMK BENYMHaMU.

17. CBSA3b MEXAY BENMYUHOW NPEeLenbHO LOMyCTUMOro Bbi6pOoca BPeLHOro BEIECTBA U POHOBOM KOHLIEHTpaUMEN 3TOro
BellecTsa B aTMocqoepe.

18. MpvBeonTe NpMMepbl OPraHN30BaHHbIX Y HEOPraHN30BaHHbIX BLIGPOCOB B aTMOCKEPY.

19. Meponpuatva no 3awmte atMOCEpPHOro Bo3ayxa OT 3arpsa3HeHu.

20. B 4eM pasHuLa MeXy NCTOYHVKAMM BbIOENEHVS U UCTOYHUKaMM BbIGPOCa BPELHbIX BEWECTB B aTMOCHEpy.

21. MNpuBeouTte NpUMepPbl MICTOYHUKOB BbIAENEHMS U UCTOYHUKOB BbiBpoCca 3arpsisHsAOWMUX BELWECTB Ha
aBvanpennpusaTusx.

22. OxapakTepumayinTe NCTOYHNKN 3arps3HEHNS BOOHbIX 3KOCUCTEM.

23. OxapakTepuaynte MeToabl OYNCTKM MPOMbIWAEHHbIX CTOYHbIX BOL.

24. HazoBuTte cnocobbl paLMoHanbHOro MCnonb3oBaHUS BOAHBIX PECYPCOB 3eMnu.

25. OT160p Npob 1 aHanma rasoe 13 atMocdepsbl.

2. NTabopartopHbie paboTbl

Tembl 12,13, 14, 15

NabopatopHas paboTa €1 "N3amMepeHne KOHLEHTPALMM TOKCUYHBIX FA30B B BO34yXe NpuW NOMOLWM razoaHanuaaropa
"Monap-2". CopepxaHne nabopatopHoi paboTbl: 03HAKOMEHUE C METOOM OMNpPeaeneHmnsl KOHLEHTpaUu BpeaHblxX
BELLECTB B BO34YyXE C MOMOLLbIO ra3oaHanusartopa "lMonap-2".

Bonpocebl k 3awute nabopatopHoit paboThbl.

. CocTaB n cTpoeHune atMoccepsbl.

. 3arpsisHeHne aTtmocaoepsl

. Buobl 3arpsaHeHuns atmocdbepbl N0 MCTOYHKKY NpomncxoxaeHmns. MNpumepsl.

. Buobl 3arpssHeHus atmocgpepsbl no macwtaby. Mpumepsi.

. Bnobl 3arpssHeHns atMocdpepbl No arperaTHoOMy COCTOSHMIO. [puMepb..

. OCHOBHbIE NCTOYHMKM 3arps3HEHMS aTMOCHHEPHOro BO3ayxa.

. Yto Takoe amnccus?

. OTAn4me aMuccmm ot UMUCCum.

. MpuwHumn pelicteng razoaHannzaropa "lMNonap-2"

O©oo~NOOOThhWN =
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10. YCTPONCTBO 3N1EKTPOXMMNYECKOrO AaTHuKa.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

NabopatopHas paboTa €2 "OnpeneneHne XecTkocTy BoLbl".

ConepxaHne nabopatopHoii paboTbl: 03HAKOMIIEHWE C METOLOM OnpeaeneHns obLei XecTKOCTU BOAbl TUTPOBAHNEM.
Bonpochl k 3awmTe nabopatopHoii paboTbl.

. XecTKoCTb MpMpOaHbIX BOA.

. Buabl xectkocTun: obwas, kapboHaTHas, HekapboHaTHas!, yCcTpaHsiemasl, He ycTpaHsiemasl.

. EBnHMUBI XecTKoCTH.

. \cTouHmMKM coneli XecTkocTw.

. Knaccugpukaumsa npupoaHbiX BOA MO BEANYMHE XECTKOCTH.

. Cnocobbl YCTPaHEHNS XXECTKOCTH.

. MeTton ocaxpaeHus

. \oHHbIn 0BMeH.

. CyWHOCTb TUTPUMETPUYECKOrO METOLA ONPeaEneHuns obLei XecTKOCTU NPUPOAHBIX BOA.

10. HopmupoBaHue kadyecTsa BoAbl MO 00LWei XeCTKOCTH.

NabopatopHas pabota €3 "OnpeneneHune WyMoBOro 3arpsisHeHns".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C METOLOM ONPEAENEHNS LYMOBOrO 3arpsi3HEHUS.

Bonpoch! k 3awmTe nabopatopHoi paboTol

1. YTo Takoe WwyM 1 Kak OH nogpasnensercsa?

2. Ha3oBuTe 0CHOBHbIE (Pr3nyeckme xapakTepucTukn 3ByKa, AanTe nx onpeneneHns.

3. NamepsiemMble BENNYMHbBI 3BYKa M UX MOPOroBbie 3HAYEHMS.

4. Kak onpenenntb CyMMapHblil ypOBEHb 3BYKOBOrO AaBNEHNS OT HECKONbKMX

NCTOYHUNKOB?

5. Haiite knaccmndmkaumio wyMoBs B cOOTBETCTBUN C CaHMTapHbIMM HOpMaMKn, MpasuiamMn 1 rmrmeHn4ecKuMmn
HopMmaTuBamm ?lllym Ha pabounx MecTax, B TPAHCMOPTHBIX CPELACTBAX, B MOMELWEHNSAX XMUNbIX, OBLLECTBEHHbIX 30aHWIA 1
Ha TepPPUTOPUN XWNNOWA 3aCTPONKN?.

6. Kakyto conamnonormyeckyto xapakrepucTuky wyma Bbl 3Haete?

7.Kak Bo3oeincTByeT WyM Ha opraHnam Yyenoeeka? Kakme npogoeccroHanbHble 3aboneBaHns OHW Bbi3blBAOT?
8..Kak ocyuectBnsetcs HOpMMPOBaHNE U KOHTPONb WyMa Ha NPon3BoACTBE? Ha3oBMTe HOPMUpPYyEMblE NapamMeTpbl 1
HOpPMaTMBHbIE OOKYMEHTHI.

9. HazoBwuTe cnocobbl U CpencTBa 3almnThl OT WyMa Ha NPON3BOLACTBE.

10.Kakue xapakTepucTkm MOXHO U3MEPUTb C NOMOLLbIO WyMomepa?

NabopatopHas paboTa €4 "OnpeneneHne KOMIOHEHTHOMO COCTaBa 0TX04a C UCMONb30BAHNEM FPABMMETPUYECKOr0
metona".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C FPABUMETPUYECKM METOLOM OMNPELENEHNS1 KOMIOHEHTHOMO
cocTtaea oTxoAa.

Bonpocel k 3awute nabopatopHoit paboTbi.

1. Yto BKNagbiBaeTCs B NOHATME OTXOAbI?

. Kakue cnocobbl knaccudpmkaumm oTxoL0B Halue BCEro NCnonbaytoTcst Ha NpakTuke?

. Kak knaccudpmumpyotcsa otxonbl no arperatHoMy COCTOSIHWIO?

. Kak knaccudpmumpyotca oTxoabl N0 NPOUCXOXAEHNIO?

. Kak knaccudpmumpytotcsa otxonbl no BuaaM BO3AEWCTBMS HA MPUMPOOHYIO cpeny 1 Yenoseka?

. Kakue otxogbl oTHOCATCS K OnacHbIM 0TX04am?

. Kak yctaHaBnmBaetcs knacc onacHOCTM 0TX080B?

. Kakne knaccbl onacHOCTM yCTaHOBNEHbI AN OTXOO0B?

. Yto cnenyet noHumMath nof obpatieHmem ¢ otxonamMmn?

10. YTo cnenyet noHMMath nof 06e3BpeXMBaHNEM, TPAHCNOPTUPOBKE, YTUAN3AUMA N Pa3MELLEHNE OTXOL0B?

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 11,14, 15

1. OxapakTepuayte XMMMYECKUA COCTaB aTtMOCIEPbI U YKaXMUTE, HTO MOHNMAETCS NOA XMMUYECKUM 3arpsi3HEHEM
arMocgoepHoOro Bo3nyxa.

2. MNepeyncnmTte 0OCHOBHbIE NCTOYHMKM 3arpsA3HEHNS aTMOCIEPHOro BO3ayxa.

3. OT Kakmx hakTopoB 3aBUCUT NPOLIECC pacCeNBaHWS BPELHbIX BELECTB B atMOcdepe.

4. NanTe onpeneneHve MakCUManbHOM pa3oBOi 1 CPefHEeCyTOYHON Npe-aenbHO A0MYCTUMbBIX KOHLEHTPaLUi BpeaHOro
BELECTBA B aTMOCHIEPE N YKAXU-TE, B HEM 3AK/IOYAETCS pasHMLA MeXAY STUMW BEMYUHAMMN.

5. CBsA3b MeXAY BENMYUHOW NPELENbHO LOMYyCTUMOro BbIGpOCa BPELHOro BELWECTBA M (POHOBOW KOHLEHTpaUMEN 3TOro
BellecTsa B aTMocqoepe.

6. MpuBennTe NpUMepPbl OPraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BIGPOCOB B aTMOCHEPY.

7. MeponpusTtng no 3awmute atMoCepHOro Bo3ayxa oT 3arps3HeHui.

8. B ueM pasHuua Mexay UCTOYHUKAMW BbIAENEHUS 1 UCTOYHMKAMK BbiBpoca BpeaHbIX BEWECTB B aTMOCHEPY.

9. MpuBennTe NPUMEPBLI UCTOYHMKOB BbIAENEHUS 1 MCTOYHMKOB BbIOpOCA 3arpsA3HSAOWMX BEWECTB HA aBnanpennpuaTmsx.
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10. OxapakTepu3syinTe UCTOYHUKN 3arpa3HEHNst BOAHbIX SKOCHCTEM.

11. Oxapaktepn3aynTe METO4bl O4UCTKM NPOMBIWNEHHbBIX CTOYHbIX BOL.

12. HasoBuTe cnocobbl paLmMoHansHOro Cnob30BaHWsl BOAHbLIX PecypcoB 3eMu.

13. K kakvM nocneactsusiM NpUBOAUT 3arps3HEHVE BOOOEMOB TaxXenbiMi MeTannamn? lNMpueeante npumepbl Takoro
3arpsasHeHus.

14. OxapakTepusyinTe KpUTepun, KOTopble Y4UTLIBAIOTCS NPY HOPMUPOBAHMM 3arpsa3HSIOWMX BEWECTB B Bogoeme. Kakow
NPVHUMM NEXNT B OCHOBE HOPMMPOBAaHUS BPEeAHbIX BEWECTB B BOAOEME U B YEM €ro CyTb?

15. B 4eM pasHuLa Mexay OpraHM30BaHHbIMU U HEOPraHW30BaHHbIMM cbpocamn? HYTo Takoe acCUMUNSILMOHHAS
CcnocobHOCTb BOAOEMA M OT Kakux pakTOpOB OHa 3aBUCUT?

16. B 4eM 3akntoyaeTcst akonornyeckas ponb noysbl B 6uocgepe? M3 kakmx KOMNOHEHTOB COCTOMT Brocgpepa 3emnn?
17. Havite onpenenexHve npeaenbHO JONYCTMMON KOHLEHTPaLMM BPeLHOro BewecTsa B noyse. [pmseaute npumepsl.
18. lNprBeonTe NpMMepbl aHTPOMNOreHHOro BO3AEeNCTBUS Ha nuTocdepy.

19. MNpuBeanTe NprMepsbl 3awWmTbl OKpYXaloWwen cpelbl OT TBEpAbIX OTXOO0B.

20. OxapakTepusyiTe nyTn peweHuns npobneMol obecneyeHnst HaceneHmsl YUCTON BOAON.

21. MNpreeaoute NpmMMepbl BIMSHWS 3arpa3HSAIOWMX BEWECTB, COOAEPXaLLNXCS B NMPOMBbIWAEHHbIX CTOYHbIX BOAAX, HA
3[0pOBbE YenoBeka.

22. NpuBeamnTe npuMepbl BINSHUSA 3arpas3HSIOWLNX BELWECTB, COAEPXALUNXCS B CENTbCKOXO3SNCTBEHHbBIX CTOYHbIX BOAAX,
Ha 300pOBbe YenoBeka.

23. [arite onpeneneHune akonornyeckoi 6esonacHocTy. Mpueeaute nprMepbl MeXAyHAPOAHbIX AOrOBOPOB B 061acTu
oXpaHbl OKpyXatoLen NpupoaHON cpelbl.

24. HazosuTe BbICWWYIO Liefb OXpaHbl OKpyXatolen npupogHon cpedbl. [anTte onpeaeneHne sKonorm4eckom
6e3onacHocTu.

25. Yto noHMMaloT nog NCTOYHMKaMmM akonorundeckoro npasa? Kakve dpenepanbHble 3aKOHbI Kak MCTOYHMKM
9Konornyeckoro npaesa Bbl 3HaeTe?

3aver

Bonpochl k 3a4eTy:

1. OxapakTepuayinTe XMMMYECKUA COCTaB atMOCEPbI U YKaXMTE, YTO MOHMMAETCS MO XMMUYECKUM 3arps3HEHEM
aTMocdoepHOro Bosayxa.

2. lNepeyncnnte OCHOBHbIE MCTOYHUKUN 3arps3HEHUS aTMOCEPHOro BO3ayxa.

3. OT Kakmx hakTopoB 3aBUCUT NPOLIECC paccensaHns BPe4HbIX BELWECTB B aTMocdepe.

4. NanTte onpeneneHne MakCUManbHoOW pa3oBOi 1 CPeaHECYTOYHON Npe-aenbHO A0MYCTUMbIX KOHLEHTPaLUA BpeLHOro
BelecTBa B aTMOCAIepe 1 yKaxXu-Te, B YEM 3aK/TIO4AETCS pasHuLa Mexay aTUMK BEUYMHAMMU.

5. CBSI3b MEX Y BENMYUHOW NpeaensHO AoNyCTMMOro Belbpoca BPeLHOro BellecTBa 1 (OOHOBOM KOHLIEHTpaLMei aToro
BellecTBa B aTMocqoepe.

6. MpnBennTe NpMMepbl OpraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BbIGPOCOB B atMocdepy.

7. Meponpusatus no 3awmrte aTMOCEEPHOro Bo3ayxa OT 3arpA3HEHNIA.

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

9. MpuBennTe NpUMepPbl UCTOYHMKOB BbIAENEHUS 1 MICTOYHMKOB BbIBpOCAa 3arps3HsOWMX BEWEeCTB Ha aBnanpennpusTmsix.
10. OxapakTepunaynTe NCTOYHUKWN 3arPsS3HEHUS BOOHbBIX S9KOCUCTEM.

11. OxapakTepu3syiTe MeTobl O4UCTKM NPOMBIWNEHHbBIX CTOYHbIX BOL.

12. HazoBnTe cnocobbl paLmMoHanbHOro UCNonb30BaHMs BOAHBLIX PECYPCOB 3EMN.

13. K kaknm nocnenctemsiM NpUMBOAUT 3arps3HEHVE BOLOEMOB TSXeNnbiMi MeTannammn? MNMpmeeaute npuMepbl Takoro
3arpsasHeHus.

14. OxapakTepunayinTte Kputepun, KOTOpbIE YYMTBIBAIOTCS NPY HOPMUPOBAHWUM 3arpsasHAIOWMX BEWeCTB 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
CNocoBHOCTb 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 npegenbHO OONYCTUMOW KOHLEHTpauumn BpegHoro Bewectea B noyse. lNprnesennte npuMepsbi.
18. MNpuBeanTe NpuMepbl aHTPOMOreHHOro BO3AENCTBUS Ha nuTocdepy.

19. MNpuBeonTe npuMepbl 3aWmMTbl OKPyXarowWen cpeabl 0T TBEPAbIX OTXOL0B.

20. OxapakTepuayinte NyTn pelweHus npobnemol obecnedyeHns HaceneHns YUCTo BOAOMN.

21. MNpueeaute NpuUMepbl BAMSHUS 3arpasHSAIoOWMX BELWECTB, COAEPXalLMXCS B MPOMBIWAEHHbBIX CTOYHbIX BOAAX, HA
3[0pOBbe YenoBeka.

22. [pnBeounTe NpMMepbl BAMSHWS 3arpa3HSIoWMX BEWECTB, COAEPXALLNXCS B CETbCKOXO3SAWCTBEHHbIX CTOYHbIX BOAAX,
Ha 300pOBbe YenoBeka.

23. [aiite onpeneneHune akonorndeckoin 6esonacHocTn. MNpusenute nprMepbl MeEXAYHAPOAHbLIX 4OrOBOPOB B 06nacTu
oXpaHbl OKpyXatoLen NpupoaHON cpelpbl.

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

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

26. Kakas akonoruyeckasi LOKYMEHTaLMS AONXHA ObiTb Y 06 BEKTOB HEraTMBHOMO BO3LENCTBUS 1-4 KaTeropum.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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27. OpraHnsauns HabnogeHuii 3a 3arpsisHeHneM atMocdoepbl. CeTb HabNoOeHNIn 33 COCTOSIHNEM aTMOCHEPHOro
BO3yXxa.

28. Nokazartenu kavecTtBa atmocgpepHoro Bodayxa: NAK, OBYB, N3A, KN3A.
29. PacuyeTHble MeTobl MO NPOrHO3UPOBAHUIO 3arpsi3HEHWs! BO3ayXa.

30. OTt6op npob 1 aHanu3 ra3os 13 aTMOCEPHI.

31. EnmHas rocynapcTBeHHas cmctemMa 3Konorm4eckoro MOHMTOPUHIa.

32. OCcHOBHbIe NPUHUKMNbI NOCTPOEHNA CUCTEM KOHTPONA 3ara30BaHHOCTU HA NPOMbIW/IEHHbIX MpeanpusaTmnsx. I"Ipanma
KOHTpONA Bbl6p0COB.

33. VIHCTpyMeHTanbHble METOLbI OLIEHKM COLEPXAHNS 3arpsi3HSIOLWMX BEWECTB B aTMOCHEPE M MPOMBbILNEHHbIX
Bblbpocax.

34. Tennosoe 3arpsi3HeHre okpyxatower cpedbl. MeTonbl 1 Npubopbl KOHTPONS.
35. NanyyeHune 3ByKOBOW 4ACTOThI U €r0 BMSHUE Ha OKpyXatoLlwyio cpeny. MeToabl n npnbopbl KOHTPONS WyMa.

36. SneKkTpoMarH1THoOe U3nydeHre 1 ero BINSHWE Ha oKpyXatollyto cpeny. Metoabl 1 Nprubopbl KOHTPONS
3NEeKTPOMarHUTHOro M3Ny4eHUs 1 NOKaLUUM MCTOYHNKOB 3arpsi3HEHNS.

37. C nomoLLbto Kaknx HOPMATUBHbIX NMPABOBbLIX aKTOB OCYILECTBASIETCS NPABOBOE PerynnposaHue B obnactu obpalleHus
¢ oTxopamu B Poccuiickoin Pepepaunn?

38. YT0 BKNaobiBaeTcs B NMoHATE oTxoAabl? Kakne cnocobbl knaccugukaumm 0TX040B Halle BCero NCnonb3yoTes Ha
npaktmke? Kakme otTxonbl OTHOCATCS K OMacHbIM 0TXo4am?

39. Yto cnenyet noHnmaTthb non obpaileHnem ¢ otxogamn? YTo cnenyet noHMMaTb non 06e3BpexXnBaHneM,
pasmelleHneM, XpaHeHeM 0TX000B?

40. NnueHsmpoBaHve B obnacTy obpalleHmst ¢ 0TXoLaMu.
41. lNnata 3a HeraTMBHOE BO3OENCTBME HA OKPYXatoLwyto cpeay.
42. TabopaTopHo-aHannTuieckoe obecrneyeHe AesTenbHOCT B obnacty obpalleHms ¢ oTxonamu.

43. OpraHusauus ynpasneHusi NoTokamy OTXOA0B Ha ypoBHe cybbekTa Poccuiickoin ®enepaunm, MyHULMNansHOro
06pa30BaHusi, NPOMbILIEHHOTO NPeanpUsTUS.

44. TpaHcnopTMpOBaHMe onacHbIx 0TXonoB. Mcnonb3oBaHne 1 06e3BpexmnBaHne 0Txoa0B.

45. SKOHOMUYECKOe perynmpoBaHme B 0651acTi obpaleHnsi ¢ 0TX04aMu, 0XpaHbl BOOHBIX PECYPCOB 1 aTMOCCEPSI.

46. TpaHcnopT v okpyxatowas cpeaa. Metoabl 3alwnTbl aTMOCHEPHOrO BO3ayxa OT 0TpaboTaHHbIX ra3oB aBToMobuneit
47. CoBpeMeHHble 3Konornyeckre npobnembl 1 Nyt UX pelleHus.

48. MogennposaHue B 3KONOrnu.

49. MeToabl O4MCTKM MPOMBILWNEHHBIX BbIGPOCOB OT Mbifv U ra3o0B.

50. MexnyHapoaHoe coTpyaHNYEeCTBO B 06nacTy oxXpaHbl OKpyXarowen cpeibl.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLleHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CMCTEMA OLEHKW 3HaHUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "yooBneTBoOpuTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBLHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpoOns DesiTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
Cemectp 3
TeKkyL i KOHTPONb
YCTHbIA ONpoc |YCTHbI ONpOC NPOBOAMTCS HA NPaKTUYeCKnX 3aHsATuaX. Obyyatowmecs
BbICTYNAKOT C AOKaAaMU, COOBIEHNSIMU, NOMONHEHNSIMW, YHaCTBYIOT B 1 20
IMCKyCcCUW, OTBEYAIOT Ha BOMNpPOCH npenoaasaTtens. OueHnBaeTCs ypoBeEHb
[loMallHel NoAroToBKM Mo TeMe, CMOCOOHOCTb CUCTEMHO M NOTMYHO U3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha O0MoSIHUTENbHbIE BOMPOCHI.
NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNEM, 0Byyatolmecs
paboThi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 3 10
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

pa6OTbI, aHannTunyeckue CI'IOCO6HOCTVI, BnageHne mMetogamun, ymMeHunsa U HaBblku,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM MU NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi BOnpochl (3anaHns) no sBcem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CMOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

CemecTp 4
TekyLLUA KOHTPONb

YCcTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NMPaKTUYECKMX 3aHsATHsAX. Obyyatowmecs
BbICTYNaloT C Aoknanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 1 20
OMCKycCcuUW, 0TBEYatOT Ha BOMNpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

MucbMeHHoe  [OByyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNE MaTepUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLUMIMHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PeLleHNN NPAKTUYECKNX 3a0aHWiA.

7. NepeyeHb OCHOBHOW M [ONONHUTENbHOW Y4eO6HOM NuTepaTypbl, HEO6XOAMMON A OCBOEHUSI AUCLIMMNINHDI
(momynsi)

7.1 OcHoBHasi nuTeparypa:

1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXWMM. criel. By30B / non pend. B.A. MNonkoea, A.B.
Babkoga. - 18-e naga., nepepab. u gon.. - Mockea : HOpaiit, 2012. - 898 c. - (bakanasp). - Bubnwuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

2. MBaHoB B. I". OcHoBbl xuMuu: YuebHuK [SnekTpoHHbI pecypc] / B.I". MisaHos, O.H. esa. - M.: KYPC: HAL,
NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

3. Pasymos B.A. 9konorus : yuebHoe nocobue / B.A. Pazymos. ? M. : IHDPA-M, 2018. ? 296 c. ? (Bbicwee
obpasoBaHue: bakanaspuar). - Pexum poctyna: http://znanium.com/catalog/product/951290

7.2. [lononHuTtenbHas nuTepartypa:

1. MapTbiHoBa T.B. HeopraHuyeckas xumus : yuebHuk / T.B. MapTeiHoBa, U.W. CynoHuukas, t0.C. Areesa. - M. :
NH®PA-M, 2018. - 336 c. + [on. matepuansi. - (Boicwee obpasosaHue: bakanaspwar). -
www.dx.doi.org/10.12737/25265. - Pexum goctyna: http://znanium.com/catalog/product/940420

2. OnekTpoxmmms. Metoaunyeckue ykasaHus k naboparopHeiM pabotam/ Cunnenb N.4., MaspwuH IM.B., OenHncosa T.P.,
XapuToHoga E.A. - Hab. YenHbl: HYN KDY, 2016, 35 ¢. (200 aKk3. Ha Kady. XUMUW U 3KONOrnm)

3. Xpuctochoposa H.K. OcHosbl akonorum: yuebHuk/Xpuctodgpoposa H. K., 3-e nag., gon. - M.: Maructp, HAL,
NHDPA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaepwnart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexxum gocTyna:
http://znanium.com/catalog/product/516565

4. Epnakos J1.H. Skonorusi [SnekTpoHHbIi pecypc]: yuebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HAL|
NHoppa-M, 2013. - 360 c. - (Bbicwee obpasoBaHme: bakanaspuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum poctyna:
http://znanium.com/bookread.php?book=368481

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10290303019 3AE
Crpanuvua 18 13 21. ___l il VHITI

S OEMALIGH



Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (aoueHT) MndTaxos M.H. ,
BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos U.®.

5. Maepuwes B.B. Obwas skonorus. Kypc nekumii: yuebHoe nocobue / B.B. Maspuuwes. - 3-e nsa., crep. - M.: HAL,
NH®PA-M; MH.: Hos. 3HaHue, 2013. - 299 c.: un.; 60x90 1/16. - (Boicwee obpasosaHue: bakanaspwar). (nepennert)
ISBN 978-5-16-004684-6 - Pexxum poctyna: http://znanium.com/catalog/product/400685

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

9BC ZNANIUM.COM - http://znanium.com/
ObC MapaTenbcTtBo JlaHb - http://e.lanbook.com/
OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHaauumn

nekumum Mpwv npopaboTke NEKLMOHHOro MaTeprana PEKOMEHOYETCS akTUBHO MOMb30BATLCS , KPOME
OCHOBHOW 1 [OMONHUTENBHON NMTEPAaTypbl, NEPUOANYECKMUN N3AAHNUAMYI MO NPOCPUIIIO CBOETO
HanpaBneHus NoAroToBKkK. 1o kaxfo TeMe npopaboTaTtb HEMOHATHLIE BOMPOChI, MCTONb3Ys B
TOM YMCNE PECYPChl MHTEPHETA U y4ebHO-METOANYECKYIO NMTEPATYPY Ha Kadenpe.

nabopatopHble | Pab6oTa Ha naBopaTopHbIX 3aHATHSX NpeanonaraeT akTMBHOE UCMONb30BaHNE TEOPETUYECKOro
paboTbl marepuana rno AaHHON ANCUUMNAVHE U CMEXHbIM HarnpasneHnsiM 3HaHwit. [1ns noaroToskuy K

3aHATUAM PEKOMEHOYETCS BblAeNsiTb B MaTepuane OCHOBbI METOLOB UCCNeA0BaHNi CornacHo

Tematvike nabopartopHbix paboT no aucumnanHe 'Xumus n skonorus'. Mpu BbINONHEHUN

nabopaTtopHbix paboT cnedyeT BblAeNSATb CleaytoWne KOMNOHEHTDI:

- TeopeTnyeckme OCHOBbI METOOB NPOoBeAeHS nabopaTopHbiX paborT;

- CBA3b NPOBOAUMBIX NaBopPaTOPHbIX PaboT U pellaeMblX G UX NOMOLLbIO MPUKIAAHBIX 1

TEOPETUYECKMX 3aaad, BbITEKAIOWMX MPN U3YHeHUN AUCLIMMINHBI "XUMUS 1 9KONOrnst';

camocTosTenbHas | B camoctostenbHoi pabote pekoMeHayeTcs B NepByto o4epenb obpalatbcs K OCHOBHOW

paboTa nuTepartype, NpennoXeHHoN npenoagasarenemM. PekoMeHayeTcsa perynspHO 3HaKOMUTLCS C
NepvoLMYecKor NUTepaTypoi no xuMun B obnactv Bynywel npogeCcCMOHaNnbHON NeSATeNbHOCTM.
Ocoboe BHMMaHWe cnenyeT ynenatb paboTe CO CNpaBOYHON NMTEPaTypOii.

nMCbMeHHoe | B mMcbMeHHOM 3aaaHumM HeobxoaMMO NPUBOLAMTL 0COBbIE [OCTMXEHUS YYeHbIX B 061acT XMUK 1
nomalHee 9KONOrnm, NPUBOAUTL NMPUMEPBI HAMMTYHLWNX AOCTYMHbIX TeXHoNoruii. MNpasuna odoopmMneHunst o

3ajaHve 06BEM MUCbMEHHOrO AOMALIHEr0 3aaHus YyCTaHaBNMBAETCS NPeENoLaBaTeneM Kak 1ekTopoM, Tak
1 npenofasateneM, NpoBoasWMM nabopatopHble paboThbl.

YCTHbI onpoc | YCTHbI/ onpoc npeanonaraeT UCMonb30BaHNe BCEX BUAOB MHAOOPMaLMN: ayaNOBU3yanbHOM,
TEKCTOBOW, MONYYEHHbIX HA ayAUTOPHBIX 3aHATUSIX U MNPV CAMOCTOSITENbHOW NMOATOTOBKE U YMEHWE
Haxo4uTb B3aVMOCBS3b MEXOY BCEMM pasnenamm N3y4aemoi QUCLIMMITINHBI U CMEXHBIMM
HanpaBneHUsIMU 3HaHuiA. [pu caMoCTOSITENBHOM NOArOTOBKE PEKOMEHyeTCsl 0cob0e BHUMaHMe
yoenstb Hanbonee CNoXHbIM TEMaM.

3K3aMeH MoaroToBka K aK3aMeHy 3ak/ilo4aeTCsl B OCMbIC/IEHHOM M3y4YeHUy Matepuana gucuUmnivHbl no
BCEM MUCTOYHUKAM: y4eOHbIM, HOPMaTVBHbLIM OOKYMEHTaM, 1abopaTopHbIM 3aHATUSIM, a TakXe C
1CNONb30BAHVEM 3NEKTPOHHBIX PECYPCOB. DK3aMeH npoBoanTcs no bunetam. Mo bunetam naercs
BpeMs 418 NOAroTOBKM K OTBETaM, HO JaeTcs NpaBo oTBevath 1 6e3 NoaroToBKu.
LononHutenbHble BONpockl 6ynyT 3aAaHbl, €CNW CTYLEHT HE PacKpPbIN NONHOCTHIO BOMPOC,
LOEMOHCTPUPYET HEMoHoe UK ownboYHOe NOHUMaHVE M3naraeMoi TeMbl, OTCYTCTBOBaN Ha
3aHSATUSX.

3avert Mpv NOAroTOBKE K 3a4eTy PEKOMEHLYETCS NCMONb30BaTh HE TONIbKO OCHOBHYIO U [LOMO/HUTENBbHYIO
nTepaTypy, HO 1 HOPMaTMBHO-3aKOHOAATENbHbIE [OKYMEHTHI B CPEPE 3KONOrnun. 3advet
npoeoanTcs o 6unetam. Mo 6unetam naetcsa Bpems Lns NOArOTOBKU K OTBETAM, HO AAETCs NpaBo
otBeyatb v 6e3 nogrotosku. Mpenonasartenb, NPUHUMAIOLWMIA 3a4€ET, UMEET NPaBo 3a4aBaTb
LOMOJHUTENbHbIE BOMPOCHI MO NPOrpamMme AMCLUMVHBI.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJNOIMIM, UCNOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKloUYas nepedyeHb NporpaMMHOro obecrneyeHns U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune ancunnnmnHbl "XuMus 1 akonorns” npefnonaraeT NCnonb30BaHMe CNeLYOWEro NporpaMMHoro obecneyeHuns un
VHEPOPMaLMOHHO-CNPABOYHBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT ogoucHoro nporpammHoro obecnedeHust Microsoft Office 2010 Professional Plus Russian
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Bpaysep Mozilla Firefox
Bpaysep Google Chrome

YyebHo-MeToanveckas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-BMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn k KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3sBeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rOCY1apCTBEHHBIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMPULIMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnuotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHEHU 06pa3oBaTebHbIX CTaHAAPTOB U BKOHYAET y4ebHMKN, yiebHble nocobus, yuebHOo-MeToanyYeckme
KOMMAEKChbl, MOHOrpadouu, astTopedpeparbl, AMccepTaLmnm, SHLMKNONEANM, CNOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbLIE AOKYMEHTbI, CeunanbHbie NepUuoanyeckme N3faHns u N3aHus, Bbinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpems 35C ZNANIUM.COM cooTBeTCTBYET BCEM TPebOoBaHMSAM (oeiepanbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bobicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-mMeToaMYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
NapatenbcTBa "/laHb" , DOCTYN K KOTOPOW npenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKNto4aeT B cebs
SMIEKTPOHHbIE BEPCUMW KHUT n3patenbcTsa "laHb" 1 apyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MNEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 96C
N3paTenbcTBa "MaHb" obecneyunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPaB.

YyebHo-MeToanyeckas nutepatypa ans AaHHOW ONCUMMNINHBI UIMEETCS B HANMYMM B 3N1IeKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodoubHbIi 06pasoBaTtenbHblii
pecypc "KoHcynbTaHT cTyOeHTa" SBNsSeTcs 3NeKTPoHHON BubnunoTtedHoi cuctemoit (36C), npepoctasnsatoweli 4ocTyn
yepes ceTb VIHTepHeT Kk y4ebHo nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanarensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepanbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHAAPTOB BbicWwero 06pa3oBaHUst K KOMNNEKTOBaHMIO 6MBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YacTtu hopMnpoBaHNa OOHO0B OCHOBHOW W AOMONHUTENbHOW NUTEPaTypbl.

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,an-O)

OcBoeHue gucumnaunHbl "XuMust n akonorus” npeanonaraeTt UCNONb30BaHNe CneayoLero MatepuanbHO-TEXHUYECKOro
obecneyeHuns:

MynbTMeouiiHas ayautopusi, BMECTMMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopusi COCTOUT 13
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C EOMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NofyyeHnst U nepenadmn anekTpoHHbIX
[IOKyMeHTOB. Trvnoeas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyIbTUMEAUAHOMO NPOEKTOpa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe UHTePakTUBHOM TPUBYHbI
npenonaBaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MUKPOdOoH,
6ecnpoBoAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSiBNSeTCs KNoYeBbIM 3IEMEHTOM yrpaBneHns, 06 beANHSIOWNM BCe YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT MONHOLEHHbIM paboynM MecToM npenoaaeatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCEl CUCTEMOW, He OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSTUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskin obydatolumxcs B yA06HOR 1 [OCTYMHOM
LNs HUX oOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 06y4eHus, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns Bcex KOPnopaTBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CeTb UHTEpHeT. KoMnbioTepHoe 060opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboi paboyee MecTo npenoaasatens U He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOHAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHAbHBIV KOMMbIOTEP, IMLEH3UOHHOE MPOrpPamMMHOE
obecneyeHune. Kaxabiii KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOK/OYEHbI K
KoprnopaTuBHOW koMnbioTepHon cetn KDY n HaxopoAaTcsa B €AMHOM LOMEHE.

CneunanunsmposaHHas nabopatopvsi ocHalleHa 06opyaoBaHneM, Heo6xoAnMbIM ANsi NpoBeAeHns nabopaTtopHbix pador,
NPaKkTUYeCcKMX 3aHSATUIA 1 CaMOCTOSATENbHOM PaboThbl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakXe NpakTuK 1
Hay4Ho-nccnepoBatenbckol pabotel obydatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHY0 paboTy
obyyalowmnxcs akagemMmyeckon rpynnsl MMbo Noarpynnbl. 3aHATUS NPOBOASATCS Mo PYKOBOACTBOM COTPYAHMKA
YHVMBEpCUTETA, KOHTPONMPYIOWETO BbINOIHEHVE BUOOB y4ebHol paboTbl 1 cobntogeHne npaBun TexHukyn 6e3onacHoCTu.
KayecTBeHHbI 1 KONNYECTBEHHbIN cocTas 060pyA0BaHNS U PACXOAHbIX MaTEPManoB onpeaensieTcs cneungukon
06pa3oBaTte/bHbIX NPOrpamM.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ile Heob6x0OUMOCTHN B O6p33083TeﬂbHOM npouecce NpuMeHAoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouue
BOCMpUATUE NHpOpMaLIN 06y‘-la}OLIJ,I/1MI/IC$I nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 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;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO n yyebHbIiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka 1 aNEeKTPOTEXHMKA" U MPOUI0 NOATOTOBKM BbiICOKOS(hEKTUBHBbIE NNAa3MEHHbIE U Na3epHbIe
MPOLIECCbl B 3/IEKTPO3IHEPreTUKE .
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