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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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B_EPCHTET
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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.

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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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)

Bupobl n 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. BO3IYXa 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
14 Tema 14. ObpateHune ¢ oTxogamu > 5 0 4 4

‘|npoussoacTBa 1 NOTPedNEHNS
Tema 15. OxpaHa BoOHbIX PECYpPCOB.

15.|OxpaHa noys, pacTUTENLHOMO U 2 2 0 4 10
XMBOTHOrO Mupa
Tema 16. Skonornyeckuni

. MOHUTOPUHT 2 2 0 0 &
Tema 17. HopmnposaHue

17.|HeratMBHOro BO3O0encTens Ha 2 2 0 0 5
oKpyXarolyto cpeay
WNtoro 34 0 34 112

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
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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

. XuMmnyeckas cBs3b
. PactBopbl 1 gucnepcHble cnuctemsl

3 |pmomawHee 3apaHue |YK-8

dopmMa KOHTpons OueHunBaemblie
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 1
TeKyLLUNN KOHTPO/b
1. BeefneHue. lpeameT n cogepXxaHme xvmmm
2. OCHOBHbIE 3aKOHbI XMW
1 |YcTHbI onpoc YK-8 3. CTpoeHue BelecTsa
4. Xummyeckas cBs3b
6. PactBopbl 1 gncnepcHble cUcTeMsl
2. OCHOBHbIE 3aKOHbI XMW
5. Xumnyeckas TepmoanHamuka
5 NabopatopHble VK-8 6. PacTBopbl 1 ancnepcHble CUCTEMBI
paboTbl 7. SnekTpoxumus. [ManbBaHNYECKME 3NIEMEHTI
8. Koppoaus n 3awmta MeTansios 1 CrjaBoB
9. OnekTponua
lMncbmeHHoe 2. OCHOBHbIE 3aKOHbI XMW
4
6

Sk3aMeH YK-8

CemecTp 2
TeKyLLNI KOHTPO/Tb

10. BeeneHue

16. DKONOrNYECKMIA MOHUTOPUHT

17. HopMmnpoBaHme HeratmBHOro BO3OEVCTBUSA HA OKPYXAIOLWLYHO
cpeny

12. MeToabl OLUEHKN 3arpsA3HeHNs aTMOCEPHOro Bo3ayxa u
NPOMBILLNEHHBIX BLIGPOCOB

NabopaTopHble vK-8 13. dusmnyeckoe 3arpsasHeHne okpyxarouwen cpenbl

1 [YcTHBIZ onpoc YK-8

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

[VCLMEHHOE 11. OxpaHa atMochepHOro Bo3ayxa

14. ObpalueHre ¢ 0TXo4amMu NPOM3BOACTBA U NoTpebneHns
15. OxpaHa BogHbIxX pecypcoB. 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 oueHnsaHus

Kputepum
Kg:-';lg"gﬁﬂ OLl.gHVI(;gHVISl Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 1
TeKywW 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
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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, 6

Tema 1.

1.BeeneHue. NpeaomeT nayvyeHns Xmmmu

2. CBSA3b XMUM C OPYrMMmM HayKamu.

3. CogepxaHue OUCUMNINHbBI XUMUS.

Tema 2. OCHOBHblE 32KOHbI XUMUW.

1. 3aKOH COXpaHeHNs Macchl.

2. 3aKkOoH NOCTOSHCTBA COCTaBa.

3. 3aKOH KpaTHbIX OTHOLEHWA.

4. 3akoH 06 bEMHbIX OTHOLIEHMWIA.

5. 3akoH ABoragpo

6. OkBuBaneHT. 3aKOH 9KBMBANEHTOB.

Tema 3. CTpoeHne BewecTea

. CTpoeHue atoma no TOMCOHY.

. CTpoeHue atoma no Pezepdopay

. CTpoeHune atoma no Bopy

. CoBpemeHHble NpeacTaBneHms 0 CTpoeHnn atoma. KsaHToBas MexaHuvka.
. YpasHeHve WpeaunHrepa.

. BonHoBas pyHKUMS 1 ee hn3n4eckunii CMbICn

. MpvHumn Maynw.

. Npasuno lNyHpa.

. KeaHToBbIE YMCHA.

10. MNops ook 3anoNHEHNS dNEKTPOHHBIX NOAYPOBHEN.
Temad. Xummyeckas cBs3b

1.HasoBute BUAbI 1 TUMbI XUMUYECKNX CBA3EIA.

2. B 4yeM otnnyne koBaneHTHO CBS3M OT MOHHOW?

3. Kakas xvmunyeckas cBs3b NpoyHee, curma unm nu cesasb?
4. Y1o Takoe rmbpuamnsaums atoMHelx opbutanein?*

O©ooNOOOTh~hWN =
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5. Kak BnusieT tvn rubpuansaumm Ha qoopmy MOnekynbl?
6. HazosuTe kpatHoCTb cBA3M No metogy MO y Monekynbl a3ota.
Tema 6. PacTBopbl U AUCNEPCHBIE CUCTEMDI.
. Yto Takoe pacteopbl?
. KakoBa TepmognHammka pactsopeHns?
. Yto Takoe Tennota pacTtsopeHus?
. YeM xapakTtepunsyeTcs pacCTBOPUMOCTb BELLECTB.
. JaBneHve napa Hag pactBopoM Honblie UKW HAL YUCTbIM PACTBOPUTENEM?
. Mepeumncnute cnocobbl BolpaXeHNs COcTaBa pPacTBOPOB.
. MepsbIt 3akoH Payns.
. Bropoit 3akoH Payns.
. Kak onpegnensetcsa monekynsapHas Macca pacTBOPEHHOro Belectsa?
10. Yto Takoe ocmoc? [laiite onpeneneHne 0CMOTUYECKOro AABNEHUS.
2. NTabopatopHbie paboTbl
Tembl 2,5,6,7,8,9
€ 3apaHns Ycnosue 3anayn
1. 1 BoibepunTe npaBunbHOE YTBEPXAEHNE: ¥ N30TOMOB ANEMEHTA OANHAKOBO:
a) YNCNO HENTPOHOB;
6) 4yMcno NPOTOHOB;
B) YMCNO SNEKTPOHOB;
) MaccOBOE 4UCNO;
[) aToMHas mMacca;
€) NopsAOKOBbIA HOMEP.
1)6,8,e;2)a,6;3)8B,T,0;4)a,8,e.
2. 2 OneKTpOHHasn KoHurypaums 1s22s22p63s23p3 COOTBETCTBYET aTOMY:
1) antomMrHus; 2) asota; 3) hocdopa; 4) cepbl.
3. 3 [1ns aHepreTn4eckoro ypoBHS C rMaBHbIM KBAHTOBLIM YMCIOM M COOTHECUTE:
xapaktepucTuka: doopmyna ons pacyera:
1) 4Yncno nogypoBHeW; a) 2n2
2) uncno opbutaneit; 6) n
3) MakcumanbHOe YMCno 3NEeKTPOHOB; B) N2
4. 4 KakoBO CTPOEHME BHELWHEro 3HepreTMu4eckoro YPoBHS p-9N1eMeHTOB?
1) ns1-2;
2) np1-6;
3) ns2 np1-6;
4) (n-1)dp1-10ns2 np1-6.
5. 5 HazoBute anemeHT, aToM KOTOPOro MMeeT B OCHOBHOM COCTOSIHMM 3 HECMAPEHHbIX 3MEKTPOHA Ha 4p-NnoaypoBHeE:
1)V; 2) As; 3) Ge; 4) Nb.
6. 6 OHeprus oTpbiBa ANEKTPOHA OT aToMa anemMeHTa ¢ 06?pasoBaHNeM KaTnoHa ? 3To:
1) aHeprus noHMsauuu;
2) aHeprns cpoacTea K SNeKTPOHY;
)
)

O©oo~NOOOThWN =
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3) anekTpooTpULLaTEeNbHOCTL abCONOTHAS;

4) aneKkTpooTPULATENbHOCTb OTHOCUTENbHAS.

7.7 C yBenmyeHnem NopsaakoBoro HOMepa aneMeHTa Nepnoanyeckn NOBTOPSAOTCS:

1) 3apsan sopa atoma;

2) CTPOEHME BHEWHUX 9NEKTPOHHbIX YPOBHEW;

3) XMMmn4Yeckune CBOMCTBA 3N1EMEHTOB;

4) obLiee 4MCNO SNEKTPOHOB.

8. 8 Kakyto xuMmnyeckyto CBSI3b HasblBatoT KOBANIEHTHOM:

1) cBSI3b MEX Y aToMaMu, ocylecTnsieMast obwer ans aTUX aTOMOB Napoli 3N1eKTPOHOB;

2) cBA3b 32 CHET B3aMMOLENCTBMSA NPOTUBOMONOXHO 3apAXEHHbBIX NOHOB;

3) cBSA3b 3a CHET COBOKYMHOCTU 9NEKTPOHOB, CBOOOLHO NepEMELLaoMXCH MEX LY NONOXUTENBHO 3aPSAXEHHBIMU MOHAMU
B KpucTanne;

4) cBA3b 3a CHET SNEKTPOCTATUHECKOro B3anMOAENCTBUS MONEKYNSPHBIX AUMONEN.

9. 9 Buibepute psin coeanHEHUIA, B KOTOPbIX CTb TONIbKO KO?BaneHTHasl NonsipHas CBA3b:

1) N2, HC1, NaCl,

2) CO, CH4, KMnO4;

3) NaHCOS3, KNO3, HBr;

4) HC1, NH3, SiH4.

10 Bbibepute HenpaBunbHOE YTBEPXOEHNE!

1) NoHHas cBsI3b 06pa3yeTcst TONbKO B COEANHEHNSX TUMNY?HBIX METANIOB C TUMUYHBIMU HEMETannamu;
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2) cTeneHb NOHHOCTU CBSA3W TEM Bbllle, 4eM MeHblie pa3HocTb O30 Mexay coeANHEeHHbIMM aToMamu;

4) 0Ns MOHHBIX COEAMHEHUIA XapakTePHbl BLICOKU TEMMNepaTypbl NNaBneHNS U KUNEHNS.

11 nsi kakoro BelecTBa xapakTepHo obpa3oBaHme aTOMHON pelueTkn?

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

12 Kakue anemeHTbl: C, Si, N, Se, P, V 0b6pasyoT neTyuyme BOOAOPOIHbIE COENMHEHNS C dhopMynoin SH3?

1)N;2) C, P;3) N, P; 4) Se, Si, C; 5) Bce.

13 Kak N3MeHS0TCa KMCNOTHO-OCHOBHbIE CBONCTBA B ps4y:

MnO — MnO2 — MnO3 — Mn2077?

1) ycunmBarTCs OCHOBHbIE CBONCTBA;

2) He N3MEHSIOTCS;

3) ycnnusatoTCs KNCNOTHbIE CBOWCTBA;

4) ocnabeBatoT KNCNOTHbLIE CBOMCTBA.

14 Conu gByxBaneHTHOroO Xenes3a B BOAHbIX pacTBopax:

1) o6nanatoT OKUCNUTENBHO-BOCCTAHOBUTENIbHOM ABOMCTBEHHOCTbIO;

2) okmcnutenu;

3) OKMCNMTENbHO-BOCCTAHOBUTENBHBLIMW CBOACTBAMI He 06N1anaroT;

4) BOCCTAHOBUTENN.

15 C kakumu BelecTBaMy MOXET B3anmoaelicTBoBatb Ca npu koMHaTHoW Temnepartype: a) H20; 6) HC1(p-p); B) O2; 1)
C12; o) Br2?

1)a,B,T;

2) a, 6, B;

3)B, T, 4;

4) co Bcemn.

16 SnemeHThl |I-A rpynnbl SBASIOTCSA:

1) CUNbHBIMN OKNCAINTENSAMU;

3) CUNbHBIMU BOCCTAHOBUTENSMU;

2) cnabbIMW BOCCTaHOBUTENSIMY;

4) cnabbIMy OKMCIINTENSAMN.

17 Onpegnenute ponb Bogopoaa B peakumm: H2 + KMnO4 +H2S04— ..

1) BOCCTAHOBMUTEND;

2) peakuusl He naeT;

3) okucnutens;

4) peakums He oTHocmTcs K OBP.

Tema 2. CTpoeHve aToMa 1 xuMmmyeckas cBsisb JlabopatopHas pabota "CtpoeHue atoma. SNEeKTPOHHbIE ceMencTBa
anemeHTOB." ConepxaHue nabopaTtopHo paboTbl: 03HAKOM/IEHE CO CBOMCTBAMU 911EMEHTOB, OTHOCSILLMXCS K
SMEKTPOHHbLIM CEMENCTBaM S , p, d, U 1x coenumHeHuiA. Bonpochl k 3awmTe nabopatopHoi paboTsl. 1. KBaHTOBbIE YMcna:
rnaBsHoe, opbnTanbHOE, MarHWTHOE M CNMHOBOE. YTO onpefensieT kaxaoe 3 atux Yicen? Kakme sHayeHws Moryt
NpUHUMATL KBaHTOBbIEe Yncna? 2. ChopMynupyite NPUHLMMbLI 3aNONHEHNS 3NEKTPOHHbBIX 0B0N0YEK aTOMOB 1 MOSICHATE
nx npumMepamu. 3. SNeKTPOHHLIE CEMENCTBA SNIEMEHTOB: S, P, d, f - anemeHTbl. OnpeneneHue, obwme opMynbl U KX
pacnonoxeHuve B Tabnuue O.U. MeHgeneesa. 4. 3anuiumTe aNeKTPOHHbIE KOHCOUIypaLUK Cneayowmx aToMoB 1
rpadpmyeckune n3obpaxeHmst Nx ANEKTPOHHBLIX OOPMYN B HOPManbHOM U BO36Y>XAEHHOM COCTOSHUSIX: S - aneMeHToB Mg,
Ca, Sr, Ba, p - anemeHToB P, S, Si, d - anemeHToB Mn, Fe, Co, Ni. Tema 4. Tema 6. Tema 6. PacTeopsbl. JlTabopaTopHas
pabota "lvaponus coneit” ConepxaHne nabopatopHoi paboTbl: N3yyYeHne rnaponmaa conei. Bonpochl k 3awnte
nabopatopHoit paboTbl. 1. Yto HasbiBaeTcs rmpponuaom coneii? 2. Kakme conu nogsepratotcs rmgponuay? 3. Kakne
conv He noasepratotcs rmaponnsy? MNMpusegnte npumepsl. 4. MNpuseanTte npuMepbl IMAPOAM3a Conel Nno KaTmoHy, no
aHWOHY, MO KaTMOHY U aHNOHY. 5. OQHOCTYNeHYaTbld 1 MHOrOCTYNeHYaTbI rMaponuns.

NabopatopHas paboTa "Xumnyeckas TepmogmHamMuka" .

1. B cootBeTCTBMM C 3aKOHOM ["ecca TennoBoi ahdpekT peakLmm paseH: 1) cymme Tennot 06pasoBaHns NpoayKTOB
peakuuu;

2) cymMme TennoT 06pas3oBaHns UCXOOHbIX BEWECTB;

3) cymme TennoT 06pasoBaHMs NPOLYKTOB peakLun 3a BbIHETOM CyMMbl TEMNOT 06pa3oBaHns UCXOLHbIX BELWECTB;

4) cymme TennoTt 06pasoBaHns NCXOOHbIX BELECTB 32 BbIMETOM CyMMbl TEMNOT 06pa30oBaHUs NPOAYKTOB peakLmm.

2. Kakne 13 cnenyowmx yTBepXAeHUiA BEPHbI ANS peakumil, NpoTekarwmx B CTaHAAPTHBIX YCNOBUSX?

1) sHOOTEPMMYECKME PeakLMM He MOryT NPOTEKaTb CaMOMPOU3BONBHO;

2) aHOOTEepMUYECKME peakLmmn MOTYT NpoTeKaTtb NP AOCTATOYHO HU3KKX TemnepaTypax;

3) aHOOTEepMMYECKUE peakLmmn MOryT MpoTekaTtb Npu BbICOKMX Temnepatypax, ecnn AS>0;

4) sHO0TEPMMYECKME peakLmMmM MOTyT NpoTekaTb NpPKU BbICOKUX TeMnepatypax, ecnu AS<O0.

3. Tennosoi acpcpekT peakuun SO2(r) + 2H2S(r)= 3S(1B) + 2H20(X) paseH -234,50 k1 X.

OnpegenvTe cTaHOapTHYO TennoTy (aHTanbnuio) obpasosanus H2S(r), ecnn AH?298(S0O2) =-296,9 k [1X/Monb;
AH0298(H20x) = -285,8 k0 x/monb.

1) +20,1 kOx; 2) - 20,1 k[x; 3) + 66,4 kIXx; 4) - 66,4 K[1X.

4. YKaxuTe roMOreHHyto CUCTEMY:
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1) 3Fe + 4H20(nap ) Fe304 + 4H2(r) ;
2) C(18) + O2(r) = CO2(r);

3) CO(r) + 2H2(r) CHSOH( );

4) 2Cr + 3C12(r) =2CrC13.

5. Paccuutaiite nameHeHve aHeprum Mmbbca, aHTanbnmu n SHTPONUM AN CTaHLAPTHOrO COCTOSHUS peakLy ropeHns
MeTaHa:

CH4 (r) + 202(r) — CO2(r) + 2H20(r).

Kakoii chaktop, aHTanbnuiHbIA MM SHTPONUIAHLIA, SBASETCS ABMXYLLEA CMNON 3TOro npouecca?

1) AHO = -803,3 kx/mMonb; ASO = -4 OIx/monb?K; AG 0 = = -801,4 kx/monb. [iBuxywas cuna npouecca ? nameHe?Hue
SHTaNbNNK;

2) AHO = +803,3 kx/monb; ASO = +4 Ox/monb?K; AG = = +801,4 kx/monb. [Bnxywas cuna npouecca ? naMmeHeHue
SHTpONUN.

Tema 6. PacTBopbl U AUCNEPCHbIE CUCTEMDI.

1.labopatopHas paboTa "MMaponna conein".

CopepxaHue nabopatopHoii paboTbl: M3yYeHne rMaponnsa conei.

Bonpochl k 3awmTe nabopatopHoi paboTbl. 1. YTo HasbiBaeTcs ruaponn3om conein? 2. Kakme conv noaeepratoTcs
rmaponnay? 3. Kakme conn He nogsepratotcs rugponuay? lNpreennte npumepsl. 4. Mprueeaute NnpuMmepsl rmaponnsa
cone no KaTtnoHy, N0 aHNOHY, MO KaTUOHY U aHWOoHY. 5. OOHOCTYNEeHYaTbI U1 MHOFOCTYNEeHYaThbld TMAPONNS.

Tema 7. OnekTpoxumuns. anbBaHNYECKNE SNEMEHTDI.

NabopatopHas paboTta "anbBaHuyYeckme anemeHTol". ConepxaHue nabopatopHoit paboTbl: 03HAKOMNIEHME C
YCTPOMCTBOM 1 paboToli ranbBaHUHECKMX SNEMEHTOB.

Bonpocebl k 3awute nabopatopHoit pabotbl. 1. O6bsicHUTe obpa3oBaHne LBONHOrO 3NEKTPUYECKOro Cost Ha rpaHuLe
mMeTann - pacTeop, BO3HNKHOBEHWE 31EKTPOAHOro noTeHumana. 2. Yto HasblBaeTcs CTaHAapPTHLIM 31eKTPOAHbBIM
noteHumnanom metanna? 3. Pag HanpsxeHuin Metannos. Kakvne BbIBOAbI MOXHO CAeNaTth U3 NONOXEHUS MeTanna B pagy
HanpsixeHuin? 4. YTo HasblBaeTCs rafibBaHNHECKNM 3n1eMeHTOM? 5. Tunbl rabBaHNYECKNX SNEMEHTOB: ranbBaHNYeCKUM
anemeHT BonbTa, 5k06u-LaHnans, KOHUEHTPALMNOHHbI FranbBaHN4Yeckuii anemeHT. MpueseanTe npumepsl. 6. Kak no
opMmyne HepHcTa onpeaenntb 3Ha4eHne PaBHOBECHOMO SNEKTPOOHOMo noteHumana metanna? 7. Kak paccuntbiBaetcs
9.C ranbBaHuyeckoro anemMeHTa? 8. B uem otnnume ranbBaHuyeckoro anemMeHTa skobu-aHnans ot anemeHTa Bonbta?
Tema 6. Koppoaus n 3awmuta metannos v cnnasos. CogepxaHve nabopatopHoii paboTbl: 03HAKOMNEHNE C PA3NUYHbIMU
BUAAMMN 3NIEKTPOXUMUYECKONM U XMMUYECKO KOppo3nmn MeTannos. Bonpockl k 3awute nabopatopHoit pabotbl. 1. YTo
Takoe koppo3uns metannos? Kakune suabl KOpposum metannos Bbl 3HaeTe? 2. B 4yeM 0TAM4mMa XMm4eckon un
3MeKTPOXMMMYECKOi koppo3un? 3. YTo npencraensiet coboii xummyeckas koppoausi? B kakux cpenax oHa npotekaeTt?
MNpusennTe NpUMepbl U ypaBHEHWS peakunii ra3oBon KOPPO3Un 1 KOpPpo3um B HeanekTponutax. 4. Kakos MexaHn3m
ANEKTPOXUMUYECKOI KOppo3un? Buabl genonapuaaumun. 5. Cxema anekTpoxmmmnyeckon kopposmmn. Kak HasbiBaeTcs
npouecc 0TBOAA 3M1EKTPOHOB C KATOAHbIX YHACTKOB NPW 31EKTPOXMMUYECKOR Koppo3nm? 6. Kakosbl MeTOAb! 3alUUThI
mMeTannos oT Koppo3nn? 7. Kakne metanibl NPUMEHSAIOTCS B KAYECTBE aHOOHbIX U KaTOOHbIX MOKPbITUIA Ha Xenese?
Tema 7. OnekTtponus . NlabopatopHas paboTa "DneKTponn3 pacTBopoB U pacnnaBoB anekTponutos” CoagepxaHue
nabopaTtopHoi paboThl: 03HAKOMNIEHUE C SNEKTPONM3OM BOLHbIX PACTBOPOB C PACTBOPUMbIM 1 HEPACTBOPVMbBIM aHOAOM,
rnosly4eHne LMHKOBOrO NMokpbiTusl. Bonpocsl k 3awute nabopatopHoit paboTbl. 1. YTo HasbiBaeTCcst anekTponM3om? Buabl
anekTponusa. 2. Kakme npouecchl NpoTeKaloT Ha aneKTpoaax Npu anekTponuse pacnnaea xnopuga Hatpusa? 3. Kakosa
nocnenoBaTeNbHOCTb paspsna KaTMoHOB Ha Katohe npuv aNeKTponMse BoAHbIX pacTBopos coneii? 4. Kakosa
nocnenoBaTenbHOCTb paspsna aHMOHOB HA aHOAE NPW 3NeKTPONn3e pacTBOPOB COnel ¢ MHEPTHbIM aHogoM? MNpueeaute
npvMepbl UHEPTHbIX aHOA0B. 5. Kak npoTekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbLIM (PacTBOPUMbIM)
aHonoM? 6. [laTb POpMyNMPOBKU M 3anmcaTth MaTeMaTnyecku NepBblii, BTOPOW 1 06 beANHEHHDIR 3aKkoHbl Papanes. 7.
MNpumMeHeHre anekTponuaa.

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 2,4, 6

1. MeCTo XxMMnmn B cUCTEME eCTECTBEHHbIX HayK. OCHOBHbIE 3Tarbl Pa3BuTUS XUMUW.

2. 3aKOH COXpaHeHWs Macchl BEWECTB.

3. 3akoH NOCTOSHCTBA COCTaBa.

4. 3akoH ABoranpo.

5. 3akoH 3KBMBaNEHTOB.

MecTo XuMuM B CUCTEME €CTECTBEHHBIX HayK. OCHOBHbIE aTarbl Pa3BUTUS XUMUU.

6. CoBpeMEHHblE NPEeACTaBNEHNS O XMMUYECKOW CBA3M.

7. MeTon BaneHTHbIX CBA3EN.

8. MeTon MonekynspHbix opbutanein kak nMHeHas KoMbHaLMs aTOMHbIX opbuTanei.

9. MMbpuansauns atoMHblx opbutanei.

10. [aBneHve napa pacTBopuTeENs HaL PacTBOPOM U €ro BAUSIHWE HA TeMMepaTtypbl KUMEHWA 1 3amep3aHuns pacTsopa.
11. OcMoC, OCMOTUYECKOE AaBNeHNe.

12. MpumeHeHne 06paTHOro ocMoca B NMPOMbILIEHHOCTH.

13. 'maponus conei 1 hakTopbl, BINSIOWME Ha NPoLLecc rmaponmaa.

14. MNpumeHeHre npuHumna Jle-llatenbe npu rugponnse conei.

15. TunnyHble cny4am ruaponnsa cone.

KETPOHHBH
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Ok3ameH

Bonpochbl k ak3ameHy:

1. MpeameT 1 3agadn xumun. MecTo XMMnm B CUCTEME €CTECTBEHHbIX HayK. OCHOBHbIE 3Tanbl PasBUTUS XUMUN.
3HayeHne XuMnn B pa3BUTMN MeONLMHbBI 1 dapMaLmm.

2. 3aKOHbl COXPaHEHMS MacChl 1 SHEPTUN, KakK KONMYECTBEHHOE BbipaXeHNe NOCTOSIHCTBA OBUXEHUS U
HEYHNYTOXMMOCTN MaTeprmn. 3aKOH NOCTOSHCTBA COCTaBa.

3. XuMm4yeckuin akBuBaneHT 1 METOLbI ero onpeaeneHns. 3aKoH 3KBMBANEHTOB 1 KpaTHbIX OTHOWEHWA. 3akoH ABoragpo.
4. OCHOBHbIE TUMbl 1 OMHAMUKA Pa3BUTMS NPEOCTABNEHN O CyLWEeCTBOBAHNM U CTPOEHWUN aTOMOB. ATOMHbIE CNEKTPbI U
NPUYMHbBI X BOSHNKHOBEHMUSI.

5. SneMeHTbl KBAHTOBOM MexaHuKW. YpasHeHue Jlyn-ae-bponns. JBONCTBEHHAS Npupoaa aNeKTpoHa, Kak BblpaxeHue
3aKoHa eanHCTBa 1 60pbObl NPOTNBOMONOXHOCTEN.

6. MpuHunn HeonpegpeneHHocTy Mer3eHbepra. BonHoBoe ypaBHeHwe LpenuHrepa ons atoma sogopona. Ksagpar
BO/THOBOW CPYHKLUWNU, ee PUINYECKNIA CMbICH.

7. CoBpeMeHHOe BO33peHre Ha CTpOoeHre atoma. XapakTepucTka COCTOSHMS 31EeKTPOHA B aTOME CUCTEMO KBaHTOBbIX
yucen. Pasmepsbl, hopma 1 NPOCTPaAHCTBEHHAS OpueHTaLms opbutanei.

8. MpuHumn Maynu. Mopsiaok 3anoNHeHNs YPOBHEN, MOAypPOBHeR 1 opbuTtaneit. Mpasuno NyHpa. s, p, d u f ? aneMeHTHI.
9. Nepwoanyecknii 3akoH .M. Mengeneesa n ero Tpaktoska Ha OCHOBaHWUM COBPEMEHHON TEOPUM CTPOEHNS aTtoMa.
dusnyecknii cMbicn Homepa nepuoga. Nepuoapl n cemenctea. ['pynnbl 1 noarpynnbl. KOpoTKuiin 1 ANMHHONEPUOAHbIA
BapVaHTbl NEPUOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKOH ? Kak OCHOBHOW 3aKOH NpupoLbl. [Meprnoanyeckuin xapaktep U3MEHEHNs CBONCTBY CBA3aHHbIX
CO CTPOEHVEM NIEKTPOHHOI 060/I04KM aTOMOB: aTOMHbIX U MOHHBIX PaaMyCOB, SHEPTUM MOHM3ALUMM, SHEPTUM CPOACTBA K
SNEKTPOHY, 3NeKTpooTpuLaTenbHOCTU. Punocodckoe 3Ha4YeHe Nepnuoan4eckoro 3akoHa.

11. KoBaneHTHas cBsA3b. MloHHas CBA3b Kak NpeaenbHblid Cnyyai NonspHOM KOBaneHTHOM ¢BA3W. [MOHATNE BANEeHTHOCTU 1
CTENEHN OKNCNEHMS.

12. KoBaneHTHO?MexaHN4YeCcKmnin pacyeT xmmmyeckoi ceasun B. MeinTtnepa n JloHooHa. OkcnepuMeHTanbHas Kpyneas
NoTeHUNanbHOM SHEPruM MoneKynbl BOLOPOAA.

13. OcHOBbI METOLA BaNEHTHbIX CBS3eil. MexaHn3M 06pasoBaHnst KOBANEHTHOW XMMMYECKOM CBS3U. HacblwaemMocTb v
HanpasneHHocTb kosaneHTHow casian, [ u [ - cesisb. KosanenTHocTb cBsian B Metome B.C.

14. Tmbpuansauns atoMHblx opbutaneit. sp, sp2, sp3 ? rubpunamsaums. dopma 1 HanpPaBNEHHOCTb MMOPUAN3NPOBAHHBIX
opbuTaneil.

15. MeTon MonekynspHbix opbutaneii. CesisbiBatolme, He CBA3bIBAIOWME Y PA3PbIXNSOLME MONEKYNSPHbIE OpbuTany.
Ycnosus o6pa3oBaHms U NOPSAOK 3aMONHEHNS MONEKYNspHbIX opbuTanein. dopma MonekynspHbix opbutaneii. KpatHocTb
cBsa3m B metone M.O.

16. 3anonHeHne MonekynsipHbIx opbutanei anekTpoHamm B Monekynax, 0bpasoBaHHbIX aToMaMy U MOHaMK NEMEHTOB |,
Il nepnoaoB NepMoOaNYECKON CUCTEMbI SNIEMEHTOB. DHEPreTU4eckme guarpammoi.

17. MexmonekynspHoe B3ammogencTene n ero npmpoga. OpueHTaumoHHoe, NHOYKLNOHHOE 1 ANCNEePCUOHHOE
B3aumogencTtene. BooopoaHas ceasb. Brionornyeckas ponb BOLOPOAHON CBA3M.

18. Xummnyeckas tepmoanHamuka. lepsbll 3aKoH TepMoanHaMunKn. Ternnoson sdpekT peakumm.

19. Tepmoxumms. Tepmoxummnyeckme ypaBHeHus. 3akoH J1laByasbe-Jlannaca. 3akoH Necca. 9k30- 1 3HAOTEPMUYECKME
npoLecchl.

20. Nepsoe cnenctene ua 3akoHa ecca. Pacyet Tennosbix adppekTos peakunii. Bropoe cnencrteue 13 3akoHa 'ecca.
PacyeTt Tennosbix agpdheKTOB peakumm

21. OHTanbnus. CTaHoapTHas sHTanbnus obpasoBaHus BelwecTsa. CTaHOapTHAs SHTANbNNS CropaHus BELECTBA.

22. QHTponus. Hambonee BEPOSITHOE COCTOSIHNE TEPMOAUHAMUYECKOW CUCTEMBI. PacyeT n3aMeHeHnst SHTPOMNMM CUCTEMBI.
23. CBoboaHas aHeprusi 'mbbca kak KpUTepuii HanpPaBNeHHOCTU NpoLecca.

24. BnvaHve sHTanbnNUnHOMO U SHTPONUIAHONO (DAKTOPOB HA HaMnpasieHne NpoTekaHnsa npouecca.

25. Obwas xapaktepucTuka pactsopos. Knaccudpmkaums pactsopos. KOHUEHTpaLmMs pacTBOPOB 1 Cnocobbl ee
BblpaXeHns.

26. PacTBopeHme, Kak prsnKo?xmMmyeckuii npouecc.. Tennosble a¢hdeKTbl NPy pacTBOPEHNN.

27. PacTBOPMMOCTb ra3oB B XUOKOCTSX U ee 3aBUCUMOCTb OT NapumanbHOro gasneHms (3akoH NeHpu? JanbToHa),
Temnepatypsbl (ypasHeHne KnannepoHa-Knayswnyca)

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

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

29. 9nekTponuTbl. MI30ToHMYeCKMin acpdekT. Teopust anekTponuTuyieckoi auccoumaummn. CunbHble 1 cnabble
anekTponutbl. CTeneHb anccoumaumm n pakTopbl, BAMSIOWME HA CTEMEHDb AMCCOLMaLNN.

30. KoHcTtaHTa gmccoumnaumm. 3akoH passegeHus Octeanbaa. CTyneHyarblil xapaktep auccoumaumm.

31. lNpousseneHne pacTtBopmMocTu. KOHCTaHTa pacTBOPMMOCTY ManopacTBOPMMOro 3NeKTponunTa, eé ces3b C
pacTBOPUMOCTbIO.

32. Ounccoumaums Bogpl. loHHOe nponaseaeHne BoAbl. BooopoaHbI U rmapoKCUbHbIA nokasaTenb.

33. 'maponna conen. Mexanuam rugponunsa. mMaponns pasnnyHbix Conen.

34. CteneHb rmgponnsa. KoHctaHTa rugponmsa. CmeleHne paBHoOBECUS NPV rTMAPONN3e.
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35. OkmMcnnTEeNbHO-BOCCTAHOBUTENbHBIE peakumm, nx Tunbl. OCHOBHbIE MOHATUS: OKUCAUTENb, BOCCTAHOBUTENb,
OKMcneHve, BOCCTaHoBNEeHne. BaxHeriwme okmcnmtenn n BOCCTAHOBUTENMN B 3aBUCUMOCTM OT UX CTPYKTYPbl U MONOXEHNS
B nepuoanyeckon cucteme O.U. Mengeneesa. OcywecTBneHme OKUCAUTENbHO-BOCCTaHOBUTENbHbIX peakumin B
ranbBaHN4YECKMX 3NEMEeHTax.

36. CTaH,D,apTHbIe 9NEKTpOoOHble N paBHOBECHbIE 3JIEKTPOAHbIE NOTEeHUMabl MEeTaslNoB. aﬂeKTDOXMMVILIeCKI/IIZ psan
Haﬂpﬂ)KeHMVl meTannoB. KOMNEHCaUNOHHbI METO onpeneneHna CtaHoapTHbIX 31EKTPOOHbIX MOTEHUMaNnoB MeTasl/10B.

37. lanbBaHun4eckune anemeHTbl Bonbta n Akobu-aHnans.

38. YpasHeHue HepHcta. Pacyet 30C ranbBaHW4eCcKOro sneMeHTa npy pasinyHbiX KOHLEHTpaUnsaX anekTponuTa.
39. YcTpoiicTBo 1 paboTta KUCNOTHOrO CBMHLIOBOMO akkyMynaTopa.

40. NpumeHeHne ranbBaHnyecknx anemeHToB (). MNepBuyHble 1 BTOpuyHble ['D. TonnmeHbie 3.
41. Knaccudmkaums KOppo3MOHHbIX MPOLLECCOB

42. MexaHn3M XMMn4eckon koppo3sun. Kopposuns B Cyxux rasax 1 B XMOKOCTSX ? HEaneKTponutax.
43. MexaHn3M aneKTpoxXuMmnyeckom kopposun. BogoponHas n kucnopogHas aenonsipusaums.

44. Bugpl 3neKTpoxuMmyeckorn kopposuun. MNpumeps.

45. MexaHn3M NpoTEKTOPHON 3almnTbl METANN0B M CNIaBoB..

46. KatogHas 3awmra MeTannos 1 Crnasos.

47. DnekTponus pacnnasos. [pasunna o4epenHOCTM paspana BeWecTs Ha anekTpoaax.

48. DnekTponua pactBOpPOB coneil. BnnsHwne Boabl Ha NpoTekaHne npouecca anekTponnsa.

49. MNeps.bIi 1 BTOPOW 3akoHbl Papanes. NeKTPOXUMUYECKUI SKBUBANEHT, XMMUYECKNIA SKBMBANEHT.
50. MpumeHeHne anekTponnsa. SNeKTPonMTnYecKkoe pachnHMpoBaHme MeTannos

CemecTtp 2

TekyLUn KOHTPONb

1. YcTHBIA onpoc

Tembl 10, 16, 17

1. Kakum HopMaT/BHbIM [JOKYMEHTOM YCTaHABNMBAETCS NMOPSLOK Pa3paboTku U yTBepXAeHNS HOpMaTBOB 06pa3oBaHUs
1 NMMUTOB PasMeLLEeHNs 0TX0O0B?

2. Kaknm nokymeHTOM onpegensercs nopsagok oopMUpoBaHNS nacrnopta onacHoro otxona?

3. OpraHusauus ynpaeneHus NoTokamm 0TXOA0B Ha ypoBHe cybbekTa Poccuiickoi denepaumm, MyHULMNANbHOMO
06pa3oBaHuUsi, MPOMBIWNEHHOMO NPEeanpPUsTUS.

5. TpaHcnopTMpoBaHUE OnacHbIX 0TX040B. Vcnonb3oBaHve u 06e3BpeXBaHNE OTXOLOB.

6. DKOHOMUYECKOE perynmpoBaHme B 06nacTv obpalleHms ¢ 0TX04aMU, OXpaHbl BOLHBIX PECYPCOB 1 aTMOCHIEPSI.

7. TpaHcnopT 1 okpyxatouwwas cpeaa. Metoabl 3awmutbl aTMOCEPHOro Bo3ayxa 0T 0TpaboTaHHbIX ra3oB aBToMobunel
8. CoBpeMEeHHble 3KONOrnyeckme npobnembl 1 NyTH NX PELLEHUS.

9. MonennposaHme B 3KONOTnK.

10. MeToLbl OYMCTKM NMPOMBILIEHHBIX BEIOPOCOB OT MbIN 1 Fa30B.

11. MexayHapoaHoe COTpyAHNYECTBO B 0611aCTV OXpaHbl OKpyXatolei cpeapl.

12. Y70 BKNaAblBAETCS B NMOHSATUE OTXOAbI?

13. OxapakTepusyinTe XMMUYECKNIA COCTaB aTMOCADEPbI U YKaXnTe, YTO0 MOHMMaEeTCs No4 XUMUYECKUM 3arps3HEHNEM
aTtMocdoepHoro Bo3nyxa.

14. lNepeymcnute 0CHOBHbIE NCTOYHMKM 3arpsa3HEeHUst aTMOCIepHOro Bo3ayxa.

15. OT KaKkunx oakToOpOB 3aBMCMUT NPOLIECC PaCCEMBAHNS BPELHbIX BELWECTB B aTMOcdepe.

16. Javite onpeneneHve MakCMManbHO pa3oBOi 1 CPeLHECYTOHHON Npe-AefbHO AOMYCTUMbIX KOHLEHTpauuii BpeaHoro
BelecTBa B aTMOCIepe 1 yKaxu-Te, B YEM 3aK/TIO4AETCS pasHuLa Mexay aTUMK BEMYMHAMMU.

17. CBS13b MEX Y BENMYUHOA NpeaenbHO AoNyCTMMOro Belbpoca BPELHOro BEWECTBa U DOHOBON KOHLIEHTPaLUMER 3TOro
BellecTsa B aTMocqoepe.

18. MpvBennTe NpMMepbl OpraHN30BaHHbIX Y HEOPraHN30BaHHbIX BLIGPOCOB B aTMOCKEPY.

19. Meponpuatia no 3awmte atMOCEepHOro Bo3ayxa OT 3arpsa3HeHuiA.

20. B 4eM pasHuLa MeXy NCTOYHVKAMM BbIOENEHVS U UCTOYHUKaMK BbIGpOCa BPEOHbIX BEWECTB B aTMOCHEpy.

21. r]pI/IBe,D,I/ITe npuMepbl NCTOYHUKOB BblaeNneHnsa n NCTO4YHMKOB Bb|6poca 3arpAa3HAoWmnX BewecTs Ha
aBmanpeanpuaTmnax.

22. OxapakTepuayinte UCTOYHNKN 3arpsi3HEHNS BOOHbIX 9KOCUCTEM.

23. OxapakTepuaynte MeTOabl OYNCTKN MPOMbIWAEHHBIX CTOYHbIX BOL.

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

25. O160p Npob 1 aHanm3 ra3oe 13 atMocdepsbl.

2. NTabopatopHbie paboTbl

Tembl 12,13, 14, 15

NabopatopHas pabota €1 "VIaMepeHne KOHLEHTPaLMN TOKCUYHBIX ra30B B BO3Ayxe NpyW NoMoLmM razoaHannsaTopa
"Monap-2". CopepxaHne nabopatopHoi paboTbl: 03HAKOMIEHNE C METOOM ONpeaeneHmns KOHLEHTpauuM BpeaHblx
BELLECTB B BO34YyXE C MOMOLLbio ra3oaHanmnsartopa "lMonap-2".

Bonpocbl k 3awmTe nabopatopHoi paboTbl.
1. CocTaB 1 CTpoeHMe aTMOCHEPDI.
2. 3arpsisHeHue aTMocgepbl
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3. Bupbl 3arpsasHeHns atmocgpepbl MO UCTOYHUKY MPOUCXOXaeHNs. [Mprumepsl.

4. Bnobl 3arpssHeHns atmocgoepbl no Macwtaby. Mpumepsl.

5. Bugpbl 3arpsasHeHns atMocqpepbl N0 arperatHoMy cocTosiHuLo. [MprMepbl.

6. OCHOBHbIE UCTOYHWKN 3arpsa3HEHNSA aTMOCHEPHOro BO3ayxa.

7. Yto Takoe ammccua?

8. OTnnyme amMnccmm o1 UMUCCIUN.

9. MpwvHuun gencTens rasoaHannsaropa "lMNonap-2"

10. YCTPONCTBO 3NEKTPOXMMNYECKOrO AaTHUKa.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

NabopatopHas paboTa €2 "OnpeneneHune XecTkocTu BoAbl".

ConepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C METOLOM ONpeneneHns obweli XeCTKOCT/ BO4bl TUTPOBAHNEM.
Bonpochl k 3awmTe nabopatopHoii paboTbl.

. XecTKoCTb MpMpOoaHbIX BOA,.

. Buobl xectkocTun: obwas, kapboHaTHas, HekapboHaTHas, ycTpaHsiemas, He ycTpaHsiemas.

. EanHnubl xectkocTn.

. cTtouHukm conein xecTkocTu.

. Knaccmgoukaumsa npupoaHbix BOL MO BEANYMHE XECTKOCTU.

. Cnocobbl YyCTPaHEHNS XXE€CTKOCTU.

. MeTton ocaxpaeHus

. \oHHbIn 0BMeH.

. CyWHOCTb TUTPMMETPUYECKOro METOA ONpeaeneHns oblel XXecTKOCTW NPUPOLHbLIX BOA.

10. HopMupoBaHue kadecTsa BoAbl MO 06LWeit XeCTKOCTH.

NabopatopHas paboTa €3 "OnpeneneHune WyMoBOro 3arps3HeHns".

CopnepxaHue nabopaTtopHoi paboTbl: 03HAKOMIEHUE C METOLOM ONPEAENEHNS LWYMOBOrO 3arpsi3HEHUS.

Bonpoch! k 3awmTe nabopatopHoi paboTol

1. YTo Takoe wym 1 Kak oH noapasaensercsa?

2. Ha3oBunTe 0CHOBHbIE (hr3MYECKME XapakTEPUCTUKN 3BYKA, AaAWTE UX ONPeneENeHns.

3. VIamepsiemMble BeNMYMHBI 3ByKa 1 MX MOPOroOBble 3HAYEHNS.

4. Kak onpenenntb CyMMapHbIiA YPOBEHb 3BYKOBOIO AaBNEHNS OT HECKOJIbKUX

NCTOYHUNKOB?

5. Hante knaccmgomkaumio wyMmos B COOTBETCTBUM ¢ CaHUTapHbIMM HOPMaMK, NPaBuIamMm U rmMrmeHNYeCcKuMmn
HopmMaTtuamm ?Lym Ha pabouyrx MecTax, B TPAHCMOPTHbBIX CPEACTBaX, B MOMELEHNSX XUNbIX, 0BWECTBEHHbIX 30aHWIA 1
Ha TepPUTOPUN XNNOW 3aCTPONKN?.

6. Kakyto chuanonornyeckyro xapaktepucTuky wyma Bl 3HaeTe?

7.Kak Bo3peicTByeT WyM Ha opraHnam Yenoeeka? Kakme npodpeccrnoHanbHble 3a6oneBaHns OHW Bbi3blBAOT?
8..Kak ocyuectBnseTcs HOpMMPOBaHNE U KOHTPONb LWyMa Ha NPoM3BOACTBE? Has3oBMTe HOPMUpPYyEMblE NapamMeTpbl 1
HOPMaTUBHbIE [LOKYMEHTbI.

9. HazoBswuTe cnocobbl U CpencTBa 3aWmUThl OT WyMa Ha NPON3BOLACTBE.

10.Kakne xapakTepucTukKm MOXHO M3MEPUTb C MOMOLLbIO Wymomepa?

NabopatopHas paboTa €4 "OnpeneneHne KOMMNOHEHTHOrO COCTaBa 0TX0a C UCMONb30BAHNEM FPABMMETPUYECKOr0
metona".

CopepxaHue nabopatopHoli paboTbl: 03HAKOMIEHME C rPaBUMETPUHECKM METOLOM ONpeneneHns KOMIOHEHTHOMO
cocTaea oTxoAa.

Bonpocel k 3awute nabopaTtopHoit paboTbl.

. YT0 BKNnaabiBaeTCs B NMOHATME OTXOAbI?

. Kakue cnocobbl knaccudpmkaLmm oTxoL0B Halle BCEro NCnonb3yoTcs Ha NpakTuke?

. Kak knaccudpmnumpyotcs otxoabl No arperatHoMy COCTOSHUIO?

. Kak knaccudpmumpytotcs otxoabl N0 NPOUCXOXAEHNIO?

. Kak knaccudonumpytotcst otxonbl Mo BMoam BO3AENCTBUS HA MPUPOLHYIO cpeny W yenoseka?

. Kakune otxomobl 0THOCATCS K OnacHbIM oTXoOam?

. Kak yctaHaBnmBaetcs knacc onacHOCTM OTX080B?

. Kakue knaccbl onacHoCTU ycTaHOBEHbI NS 0TX040B7

. Yto cnenyet noHumMath nog obpatieHmem ¢ otxonamMmn?

10. Yto cnenyet noHMMaTb nog 06e3BpexmBaHMeM, TPAHCNOPTUPOBKE, YTUAN3ALMM 1 pa3MelleHne 0TX0L0B?

3. NnucbMmeHHOE oomallHee 3agaHue

Tembl 11,14, 15

1. OxapakTepusynTe XMMNUYECKUIA COCTaB aTtMOCHEPbI N YKaXUTe, 4TO MOHUMAETCS MO XMMUYECKMM 3arps3HEHNEM
aTMocdpepHoro so3ayxa.

2. MNepeuncnnte OCHOBHbIE MCTOYHUKUN 3arps3HEHUS aTMOCCOEPHOro BO3ayxa.

3. OT Kakmx hakTopoB 3aBUCUT NPOLIECC pacCenBaHns BPELHbIX BELWECTB B atMocdepe.

O©oOoO~NOOOTPhWN =

O©oo~NOoOOOTh~WwWN =
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4. NanTte onpeneneHve MakCuManbHOV pa3oBO 1 CPeaHEeCYTOYHON Npe-aenbHO A0MYCTUMbIX KOHLEHTPaLUi BpeLHOro
BELWeCcTBa B aTMOCHIEpe 1 yKaxXu-Te, B YEM 3aK/TIOHAETCS pasHuLa Mexay aTUMK BEUYMHAMMW.

5. CBSi3b MEX Y BENVMYUHOW NpeaenbHO AoNyCTMMOro Belbpoca BPeLHOro BellecTBa 1 (DOHOBOM KOHLIEHTpaLMei aToro
BellecTBa B aTMocqoepe.

6. MpnBennTe NpMMepbl OPraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BbIGPOCOB B aTMOCHepy.

7. Meponpusatus no 3awmrte aTMOCEPHOro Bo3ayxa OT 3arpa3HEHNIA.

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

9. MpuBennTe NPUMEPbl UCTOYHMKOB BbIAENEHUS 1 MICTOYHMKOB BbIBpOCA 3arps3HsOWMX BEWECTB Ha aBnanpennpuaTmsix.
10. OxapakTepunaynTe NCTOYHUKWN 3arPsS3HEHUS BOOHbBIX S9KOCUCTEM.

11. OxapakTepusyinTe MeTOLbl O4UCTKM NPOMBIWAEHHbBIX CTOYHbIX BOL.

12. HazoBnTe cnocobbl paLmoHansHOro Cnonb30BaHMs BOAHBLIX PECYPCOB 3EMN.

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

14. OxapakTepunayinTte Kputepun, KOTOpbIE Y4MTBIBAIOTCS NPY HOPMUPOBAHUN 3arpsasHAIoWMX BeWecTs B Bogoeme. Kakon
NPVHUMM NEXNT B OCHOBE HOPMMPOBAaHUS BPEeAHbIX BEWECTB B BOAOEME U B YEM €ro CyTb?

15. B yeM pasHuLa Mexay OpraHu3oBaHHbIMU 1 HEOPraHW30BaHHbIMM cOpocamn? YTo Takoe accUMUNSILMOHHAs
CNocoBHOCTb BOLOEMA M OT KakUX (pakTOPOB OHA 3aBUCUT?

16. B 4eM 3akntoyaeTcs aKonornyeckas ponb noysbl B 6uocgepe? M3 kakmx KOMNOHEHTOB COCTOMT Brocchepa 3emnn?
17. DanTe onpeneneHve npegensHo AONYCTUMOW KOHLEHTpauumn BpeaHoro Bewectea B noyse. lNprneennte npuMepsbi.
18. NpuseanTe npuMepbl aHTPOMNOreHHOro BO3AENCTBNS Ha nuTocdepy.

19. MNpuBeonTe NpuMepbl 3aWmMTbl OKPyXarowWen cpedbl OT TBEPAbIX OTXOO0B.

20. OxapakTepuayinte nNyTn peleHus npobnemol obecnevyeHns HaceneHns YUCTo BOAOMN.

21. MNpueeaute NpuMMepbl BAMSHUS 3arpas3HAIOWMX BELWECTB, COAEPXalLMXCS B NPOMBIWAEHHbBIX CTOYHbIX BOAAX, HA
3[0pOBbe YenoBeka.

22. [prBeaounTe NpMMepbl BAMSHWS 3arpa3HSIoWMX BEWECTB, COAEPXALLNXCS B CETbCKOXO3SANCTBEHHbIX CTOYHbIX BOAAX,
Ha 300pOBbe YenoBeka.

23. [aiite onpeneneHune akonorudeckoin 6esonacHocTn. MNMpusenute nprMepbl MEXAYHAPOAHbLIX OrOBOPOB B 06nacTu
oXpaHbl oKpy>Xatolein npupoaHon cpeapl.

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

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

3auert

Bonpochl k 3a4eTy:

1. OxapakTepuaynTe XMMMYECKUA COCTaB aTtMOCdIEPbl U YKaXMUTe, YTO MOHNMAETCS NOA XMMUYECKUM 3arpsi3HEHEM
arMocgoepHoro Bo3nyxa.

2. MNepeyncnmTe 0CHOBHbIE NCTOYHMKM 3arpsA3HEHNS aTMOCEPHOro BO3ayxa.

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

4. NanTe onpegeneHne MmakCnuManbHON pa3oBoi 1 CPeaHECYTOYHOW Npe-AenbHO AOMYCTUMbIX KOHLEHTPaLMA BPe4HOro
BellecTsa B aTMocdoepe 1 yKaxu-te, B YEM 3aK/IHO4aETCS pasHuLa Mexay aTUMK BenYMHamu.

5. CBSA3b MeXAY BENMYUHOW NPELENbHO LOMYCTUMOro Bbi6pOCa BPELHOro BEIECTBA M (POHOBOW KOHLEHTpaUMEN 3TOro
BellecTsa B aTMocqoepe.

6. MpmBennTe NpUMeEpPbI OPraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BIGPOCOB B aTMOCHEPY.

7. Meponpustus no 3awmrte aTMOCEPHOro Bo3ayxa OT 3arps3HEHNIA.

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

9. MNprBennTe NPUMEPbl UCTOYHVKOB BbIAENEHNS N MCTOYHMKOB BbIBPOCA 3arpA3HSIIOWMX BEWECTB HA aBManpeanpuaTusx.
10. OxapakTepu3ayinTe UCTOYHUKN 3arpsa3HEHNs BOOHbIX SKOCHUCTEM.

11. Oxapaktepu3ayiiTe METOLbI O4UCTKM NMPOMBIWNEHHBIX CTOYHbIX BOL.

12. HazoBwuTe cnocobbl paumnoHanbHOrO NCMONb30BaHNS BOAHbBIX PECYPCOB 3eEMN.

13. K kaknm nocneactsusiM NpuMBOAUT 3arps3HEHE BOLOEMOB TaxXenbiMi MeTannamn? Mpmeeaute npumepbl Takoro
3arpssHeHus.

14. Oxapaktepu3syinTe KpUTepuUn, KOTOPbIE YHUTLIBAIOTCS NPV HOPMUPOBAHMM 3arpSA3HSIOWMX BEWECTB B Bogoeme. Kakow
NPVHUMUN NEXNT B OCHOBE HOPMMPOBAaHUS BPeAHbIX BEWECTB B BOOOEME W B YEM €0 CYTb?

15. B 4yeM pasHuua Mexay opraHM30BaHHbIMU 1 HEOPraHN30BaHHbIMK cbpocammn? YTo Takoe acCuMUNSILMOHHAs
CMocoBHOCTb BOJOEMA M OT KakuX (pakTOPOB OHa 3aBUCUT?

16. B ueM 3aknoyaeTcs akonornyeckas posnb noysbl B 6uocgepe? M3 kakux KOMNOHEHTOB cocTouTt Buocdepa 3emnn?
17. DanTe onpeneneHve npenenbHO OOMNYCTUMOW KOHLEHTpauun BpegHoro eBelecTea B noyse. [Nprueennte npumepsbi.
18. MNprBeonTe NpMMepbl aHTPOMNOreHHOro BO3AENCTBUSA Ha nuTocdepy.

19. NpuseonTe NpUMepbl 3aWmTbl OKpyXaloLwen cpefbl 0T TBepAbIX OTXOL0B.

20. OxapakTepusyiTe nyTn peweHuns npobneMol obecrneveHnst HaceneHmsl YUCTOM BOOON.

21. NpueaunTe npuMepbl BAINSHUSA 3arpa3HSIOWNX BELWECTB, COAEPXaLUMXCS B MPOMBIWAEHHbBIX CTOYHbIX BOAax, Ha
300pOBbE YenoBeka.
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22. [prBeouTe NpMMeEpPbl BAMSHWS 3arpa3HSIoWMX BEWECTB, COAEPXALLNXCS B CETbCKOXO3SAACTBEHHbIX CTOYHbIX BOAAX,
Ha 3[00pOoBbe Yenoseka.

23. [aiite onpeneneHune akonorudeckoin 6esonacHocTn. Mpueeaute nprMepbl MeXAyHAPOAHbLIX 4OrOBOPOB B 06nacTu
oXpaHbl oKpy>Xatolein NpupoaHon cpeapl.

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

25. Y10 NoHMMatOT NO4 UCTOYHMKAMM 9KOOrM4eckoro npaea? Kakne goenepanbHbie 3aKOoHbl Kak MCTOYHMKM
9Konornyeckoro npaesa Bbl 3HaeTe?

26. Kakas skonorunyeckas 0OKyMeHTaums 0omxXHa ObiTb Y 06 EKTOB HEraTMBHOrO BO3AENCTBMSA 1-4 KaTeropuu.

27. OpraHunsauusi HabnooeHuii 3a 3arpsasHeHnem atmocdepbl. CeTb HabnaOeHiA 3a COCTOSIHMEM aTMOCHIEPHOTO
BO34yxa.

28. Nokaszartenu kadecTtBa atmocepHoro soadayxa: NAK, OBYB, N3A, KN3A.
29. PacuyeTtHble MeTOLbI MO NPOrHO3NPOBAHUIO 3arpsA3HEHNS BO3OyXa.

30. OT60p Npob 1 aHanu3 rasos U3 aTMOCHEpPbI.

31. EnmHas rocynapcTBeHHast cuctema aKonorm4eckoro MOHMTOPUHa.

32. OCHOBHbIE MPVHLMIbI MOCTPOEHUS CUCTEM KOHTPONS 3ara3oBaHHOCTM Ha NMPOMbIWEHHbIX NpeanpusaTusx. Mpaevna
KOHTPOns BbIOPOCOB.

33. VIHcTpyMeHTanbHble METOLb! OLEHKM COAEPXAHUS 3arps3HSIOWMX BEWECTB B aTMOCHepe 1 NPOMbILWIEHHbIX
BblBpocax.

34. TennoBoe 3arpsisHeHre okpyxatower cpeabl. MeTonbl v Npubopbl KOHTPONS.
35. NanyyeHne 3BYKOBOW YacTOTbl U €ro BAMsSHUE Ha OKpyXatowyto cpeay. MeToabl 1 Npubopbl KOHTPONS WyMa.

36. SnekTpoMarH1THOe U3nyyYeHne 1 ero BIUsSIHNE Ha okpyxatouwyto cpeny. Metoabl 1 npmbopbl KOHTPONS
3M1EeKTPOMAarHUTHOrO M3JTy4EHUs 1 NIOKaLUUM UCTOYHMKOB 3arpsi3HEHNS.

37. C noMoLLbio Kaknx HOPMaTMBHbLIX NPABOBbLIX AaKTOB OCYLECTBNSETCS NPABOBOE PErynvMpoBaHne B obnacTtu obpalleHms
¢ oTxogamu B Poccuiickoin Pepepaunn?

38. YTo BKNagbiBaeTcsa B NoHATUE 0TXoabl? Kakune cnocobsl Knaccudomkauum oTXo40B Yalle BCero UCnonb3ylTcs Ha
I'IpaKTI/IKe? Kakne oTxoabl OTHOCSATCS K OnacHbIM oTxogam?

39. Yto cnemyet noHumatb nog obpalleHmem ¢ otxogamn? Yto cnegyet noHUMAaTb nog 06e3BpexXnBaHNEM,
pasMeLleHNEM, XpPaHEHVEM OTXOA0B?

40. JluueHsmpoBaHve B 06nactv obpalleHns ¢ 0TXo4amm.
41. lNnata 3a HeraTMBHOE BO3OENCTBME HA OKPYXatoLyo cpeay.
42. NabopaTtopHo-aHanuTnyeckoe obecneyeHve nesiTensHocTM B obnactu obpalleHns ¢ 0Txohamm.

43. OpraHusauus ynpaeneHnst MOTokamMmn 0TX0A0B Ha ypoBHe cybbekTa Poccuiickoii depepaumm, MyHULMNANIbBHOrO
06pa3oBaHuUsl, MPOMBIWNEHHOMO NPEeanpPUsTUS.

44. TpaHCnopTMPOBaHNEe OMacHbIX 0TX0A0B. Vcnonb3oBaHue 1 06e3BpeXMBaHNE OTXOLOB.

45. DKOHOMUYECKOE perynupoBaHue B 06nacti obpaleHns ¢ 0TX04aMu, OXpaHbl BOAHbIX PECYPCOB 1 aTMOCKIEPSI.

46. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3awWmTel aTMOCEEPHOro Bo3ayxa oT oTpaboTaHHbIX ra3oB aBToMobunei
47. CoBpeMEeHHbIE 3KONOrmyeckmne npobaeMbl 1 MyTu NX PELIEHNS.

48. MopennposaHne B 3KOMNOTUN.

49. MeToabl O4MCTKM MPOMBIWNEHHBIX BEIGPOCOB OT MbIf U ra3oB.

50. MexayHapoHoe coTpyOHMYECTBO B 06/1aCTh OXpaHbl OKpyXatowei cpeabl.

6.4 Metoaouyeckue marepuansl, onpegensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUIN, HaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yHoLLLMX 3Tarnbl PoOpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuii obyyatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, MTorosas
goopma KoHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ilns ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNK) onbiTa Ortan | KonnyectBo
KOHTpOns OesATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLLMIA 6annos
Cemectp 1
TekyLLUA KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290302919
Crpanuvua 18 13 22.

o



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.®.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 1 20

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 20
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaérca npenogasarento. OLueHnBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

CemecTp 2
TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 20
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYIOWMM 060pyaoBaHeM, obyyatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 20
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoMornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

MucbMeHHoe  [O6yyarolwmecs NonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3apaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAEHNE MaTePUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafileHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHNS 3aAaHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS OUCLUMIMHGI. 50
O6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCs BNafeHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNocOBHOCTb MPUMEHSITb HYXXHble 3HAHWSI, HABbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLMUA N PeLleHN NPaKTUYECKNX 3a0aHuiA.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHON YYe6HON nuTepaTypbl, HEO6XOAUMON A4Sl OCBOEHUS OUCLIIIINHBI
(momyns)
7.1 OcHoBHas nuTeparypa:

1. CnnHka H.J1. Obwas xmMus: y4ebHuk ons 6akanaBpos, CTyL. HEXMM. crel. By30B / nog pen. B.A. MNonkosa, A.B.
Babkosa. - 18-e n3n., nepepab. n gon.. - Mockea : lOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: ¢. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

2. MeaHoB B. I". OcHoBbl xMuu: 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. Pasymos. - M. : UHOPA-M, 2018. - 296 c. - (Bbicwee obpasoBaHue:
Bakanaspwuar). - Pexum goctyna: http://znanium.com/catalog/product/951290

7.2. OononHutenbHaa nuteparypa:
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1. MaptbiHoBa T.B. Heopranuyeckas xumus : yuebHuk / T.B. MapTeiHoBa, V.. CynoHuukas, H0.C. Areesa. - M. :
NH®PA-M, 2018. - 336 c. + Oon. matepuransi. - (Boiclwee obpasoBaHue: bakanaspuar). -
www.dx.doi.org/10.12737/25265. - Pexum goctyna: http://znanium.com/catalog/product/940420

2. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XapuTtoHoea E.A. - Hab6. YenHbl: HYM KdY, 2016, 35 ¢. (200 ak3. Ha kad. XMUM 11 3KONOTK)

3. Xpuctodhoposa H.K. OcHoBbl akonorum: yuebHuk/Xpuctocgpoposa H. K., 3-e nag., pon. - M.: Maructp, HAL,
NH®PA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaspwuart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexum goctyna:
http://znanium.com/catalog/product/516565

4. Epnakos J1.H. Skonorusi [9nekTpoHHbI pecypc]: y4ebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HAL|
NHdppa-M, 2013. - 360 c. - (Boicwee obpasoBaHue: bakanaspwuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=368481

5. Maepuwes B.B. Obwas skonorus. Kypc nekumii: yuebHoe nocobue / B.B. Maspuuwes. - 3-e nsa., crep. - M.: HAL,
NH®PA-M; MH.: HoB.. 3HaHme, 2013. - 299 c.: nn.; 60x90 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (nepennert)
ISBN 978-5-16-004684-6 - Pexxum goctyna: http://znanium.com/catalog/product/400685.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI OUCLIMMUHDbI (MOOYNA)

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

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs N0 OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pa6ot MeToaouuyeckue peKkoMeHgauum

nekuum Mpwn npopaboTke NEeKLMOHHOro MaTeprana PeEKOMEHOYETCS aKTUBHO MOMb30BATLCS , KPOME
OCHOBHOW 1 [OMONHATENbHON NMTEpaTypbl, NEPUOANYECKMU N3AAHNUSMI MO NPOCPUIIIO CBOETO
HanpaBneHusi NoAroToBKky. 1o kaxfo TeMe npopaboTaTb HEMOHATHLIE BOMPOCHI, UCTONb3Ys B
TOM YMCNE PECYPChl MHTEPHETA U y4ebHO-METOANYECKYIO NMTEpaTypy Ha Kadoenpe.

nabopatopHble | Pab6oTa Ha nabopaTopHbIX 3aHATHSX NpeanonaraeT akTMBHOE UCMONb30BaHNE TEOPETUYECKOrO
pa6OTbI martepuana no ,D,aHHOI7I ancunnnmHe n CMeXHbIM HanpaBneHNnsaM 3HaHWA. ,D,J'IFI NnoAroToBKU K

3aHSTUAM peKOMeHyeTcs BblAeNsTb B Matepuane 0CHOBbI METOAO0B UCCNed0BaHWi COrnacHo

Tematuke nabopaTopHbix paboT no aucumnanHe 'Xumus n akonorus'. Mpu BeINOAHEHWN

nabopaTtopHbIXx paboT cnenyeT BolAeNsTb Cleayowme KOMIOHEHTbI:

- TEOPETUYECKME OCHOBbI METOLOB NPOBELEHNS NabopaTopHbiX paborT;

- CBA3b NPOBOANMbIX na6opaTopr|x pa60T N pewaemMblX C X NOMOLbIO NpuUKnagHbIX 1

TeopeTndeckunx 3agad, BbiTekaroWwmx npnu n3y4eHnn oucumnnianHbl "Xumunsa n SKOJ'IOFI/IFI';

camocTosTenbHas | B camocTosATensHoin paboTte pekoMeHayeTcs B NepByto o4epedb obpalarbcs K OCHOBHOM

pabota nuTepartype, NpennoXeHHon npenoagasarenemM. PekoMeHayeTca perynspHO 3HaKOMUTLCS C
NepuoanYeckor nMTepaTypoii No xumMmmn B obnacTtn bynywei NpohecCcMoHanbHON AeATENbHOCTY.
Ocoboe BH1MaHWe crnenyeT yaenate paboTte CO CNpaBoYHOR NMTepaTypoi.

YCTHbI onpoc | YCTHbI/ onpoc npeanonaraeT UCMofb30BaHNe BCEX BUAOB MHAPOPMALMN: ayan0BN3yanbHOM,
TEKCTOBOW, MONYYEHHbIX HA ayAUTOPHBIX 3aHATUSX U NPY CAMOCTOSTENbHOW NMOArOTOBKE U YMEHWE
HaxoAWTb B3aVMOCBS3b MEXOY BCEMM pasnenamm U3y4aemoi QUCLMMNNHBI U CMEXHbIMM
HanpaBneHMsMU 3HaHuiA. [Mpu caMocToATENBHOM NOArOTOBKE PEKOMEHyeTCs 0cob0oe BHUMAHUE
yoensitb Hanbonee CNOXHbIM TEMaM.

nMcbMeHHoe | B nMcbMeHHOM 3apaHnm HeobxoAuMO NPUBOANTE 0COBbIE AOCTVXEHUS yYeHbIX B 06nacTu XxumMun v
LomaluHee 3KOMOruv, NPVBOAMTL NMPUMEPbI HAUNYYLWNX [OCTYMHBIX TeXHonorui. Mpaenna ooopMneHus o

3anaHve 06beM MUCbMEHHOrO AOMALIHEro 3alaHusl yCTaHaBNMBaEeTCs NpenonaBsaTenem Kak NekTopoM, Tak
1 npenonasaTenem, NpoBoaswWmUM nabopartopHble paboThbl.

9K3aMeH MoarotoBka K 9K3aMeHy 3ak/i04YaEeTCs B OCMbICIEHHOM M3y4YeHUW Matepuana gucLMnivHbI No
BCEM UCTOYHMKAM: y4eBHbIM, HOPMATVBHBLIM OOKYMEHTaM, NabopaTopHbIM 3aHATUSIM, @ TAKXE C
MCMONb30BaHNEM 3MIEKTPOHHbBIX PECYPCOB. OK3aMeH nposoautcs no bunetam. Mo 6unetam naercs
BPEMS 0N MOATOTOBKM K OTBETAM, HO JAeTCs NpaBo oTBeyatb 1 6e3 NoAroToBKM.
HononHutenbHble BONpockl 6ynyT 3aaaHbl, ECAW CTYAEHT HE PACKPbIN NOMHOCTHIO BONPOC,
LEMOHCTPMPYET HEMOHOE MU OWNBOYHOE NOHUMAHWE U3naraeMoi TemMbl, OTCYTCTBOBaN Ha
3aHSATUSAX.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

3a4ert I'Ip|/| NnoAroToBke K 3a4eTy pekoMeHOyeTCs NCrnoib3oBaTb HE TO/IbKO OCHOBHYO 1 OONOMHUTENIbHYIO
nutepartypy, HO 1 HOpMaTMBHO-3akoHO4aTe/bHble OOKYMEHTbI B coepe 9KONornu. 3avert
npoBoOnNTCA no 6unetam. Mo bunetam naetcs BpemMsa 0114 NoArotoBkM K OTBETAM, HO OaeTcs npaso
oTBeYatb 1 6e3 NoaroToBKU. I'IpenonaBaTenb, ﬂpl/lHI/IMB.IOI.IJ,I/II7I 3a4eT, MMeeT NpaBo 3anaBaTtb
OOonoNnHMTEeNbHbIE BOMPOCHI NO nporpamme gucunninHbl.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune ancumnnnmnHbl "XumMus n akonorns” npennonaraeT NCrnob30BaHMe CNELYIOWEro NPorpaMmMHoro obecneyeHus un
VHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

YyebHo-meToamyeckas nutepatypa ons LaHHOW AUCLMMANHBI IMEETCS B HANUYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmcs. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENERN roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTpaHbl,
BbICOKOKBANMPULMPOBAHHbIX CNELManMCTOB B pasnnyHbix cgpepax busHeca. DoHn 6nbnMoTeku cpopMUpoBaH ¢ y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKNOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNEeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBapW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CleunanbHbie Nepuoanyeckme N3fgaHns u N3aaHus, Bbinyckaemble
usnarenbcTeamu By30B. B HacToswee Bpemsi 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUSM (henepanbHbIX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

Y4yebHo-MeToanYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UMEETCS B HaNM4mMm B 3N1IeKTPOHHO-6MBNNOTEYHO cucTeme
MapnaTenbcTea "flaHb" , OCTyn K KOTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "flaHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMM KHUT nagatenbcTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nuTepatypsbl, a Takxe
3NEKTPOHHbIE BEPCUMN NEPUOANYECKNX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 9bC
ManaTenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HON, y4ebHOoN nutepaTtype 1 Hay4HbIM NepuoanYeckuM n3gaHmsiM no
MakcMManbHOMY KONMYeCTBY NPOOUIbHbBIX HanpasneHnii ¢ cobniogeHmeM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepatypa oas JaHHOW AUCUMMINHBI UIMEETCS B HANMYMKN B 3NIEKTPOHHO-6MBNMOTEYHO cucTeme
"KoHCynbTaHT cTyOeHTa", DOCTYN K KOTOPOM npenocTasneH obyyatowmnmest. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyoeHTa" SBNSeTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (9bC), npegocTaBnsiowein gocTyn
yepes ceTb VIHTEepHeT k y4ebHo nnTepatype 1 OOMONHUTENbHBIM MaTtepuanam, NpMobpeTeHHbIM Ha OCHOBaHUM NMPSAMbIX
LOroBOpPOB ¢ npasoobnagatensimMu. MonHOCTbIO COOTBETCTBYET TPeHoBaHMSIM (oeepanbHbIX FoCyaapCTBEHHbIX
obpasoBaTenbHbIX CTaHOAPTOB BbiCWEro 06pa3oBaHns K KOMMNEKTOBaHNIO GUONNOTEK, B TOM YUCIE SNEKTPOHHBIX, B
4yacTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M OOMONHUTENBHOW NNTEpPATYpbI.

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OcyLUeCcTBNeHusi o6pa3oBaTeNibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHve gucunnanHbl "Xumna n akonormsa" npegnonaraet MCNonb3oBaHve Cneayowero MaTrepmnanbHO-TEXHUYECKOro
obecnevyeHuns:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayontopus COCTOUT 13
WHTErpMpPOBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YNpaBfieHNs, OCHalWEeHHas COBPEMEHHbIMY CpeacTBaMm
BOCMPOW3BEAEHNS 1 BU3yanm3aLuum noboi Buaeo u ayano nHpopMaLmm, NonyyeHns U nepenaydmn anekTpoHHbIX
IOKYMeHTOB. Tunoeas koMnnektauns MynbTUMe4MAHOM ayamuTopU COCTOUT N3: MyNIbTUMEOUAHOIO NPOeKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenogasaTensl, BKNOYaoLWen Ta4-CKpMH MOHUTOP C AnaroHanbio He MeHee 22 OoMOB, NepCoHalbHbIA KOMMbIOTEp (C
TEXHNYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHms 0bopynoBaHNeM, nHTepdoeiicol noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens SBNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beANHSIOWMNM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHATUS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 ApYyrve BUAbl ayAUTOPHOM Harpyskm obyyatowmxcs B yaoOHOM 1 [OCTYMHOM
LNt HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00y4YeHMs, B TOM Y/AC/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPNopaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopms TakXe OCHaLWEeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyI0BAHUMEM MMEET COOTBETCTBYIOWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.
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KoMmnbloTepHbIli Knace, npeactasnsiowmii cobol paboyee MeCcTo npenoaasatens U He MeHee 15 paboymx mMecT
CTYLEHTOB, BK/TIOYAIOWMNX KOMMbIOTEPHbIA CTON, CTY/, MEPCOHaNbHbIA KOMMbIOTEP, NMMLIEH3MOHHOE NPOorpaMMHoe
obecneyeHune. Kax bl KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NOOKOYEHbI K
KOpropaTtueHO KoMnbloTepHoi ceTn KDY 1 Haxooatcs B eQUHOM OOMEHe.

CneuvannsmposaHHas nabopatopusi ocHaleHa obopynoBaHneM, Heo6X0aNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npaKkTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otaenbHbIM gUuCUMNANHaM, a Takxke nNpakTuk n
Hay4YHO-MCCeaoBaTenbckoi paboTol oby4vatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCcUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKKM 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBIX MaTePManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHusl oauCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cheaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMKn 0By4aoWwmMMncst MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntob0oro HETEKCTOBOrO KOHTEHTA [/l er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- PYMEHEHNEe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrnin ang nepenayv Hgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI o6yqa|ou4eroc;| C npenogaesarenem, B TOM Hucne BeéI/IHapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI A5 npoeeneHnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yqu|/|;|, npoeeneHns ceMmHapoB, BbICTyNieHNAa C Aoknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHBIX 0Bpa30oBaTeNbHbIX TEXHONOTMA Ji1s OPraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPONS;

- yBenndeHne npoaonXxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- MPOAOMXMNTENBHOCTU BBICTYNNEHNS 0By4atoLwerocs npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnsamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 13.03.02

"ONeKTPOo3HepreTVKa 1 3NeKTPOoTEXHNKA" 1 NPOGUII0 NOArOTOBKM BbiCOKO3(OIEKTUBHBIE NNA3MEHHBIE U Na3epHbIe
NpoLecchl B 3NEKTPO3HEPreTuke .
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