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Mporpamma ancumnnuHbl "Xumusa n akonorns”; 13.03.01 TennoaHepreTka u TennoTEXHUKA; OOLEHT, K.H. (foueHT) Mudtaxos 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "Xumusa n akonorns”; 13.03.01 TennoaHepreTka u TennoTEXHUKA; OOLEHT, K.H. (foueHT) Mudtaxos 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 yyebHas aucumnnunHa BkitoyeHa B pasgen "B1.0.16 OucumnnnmnHbl (Moaynm)" 0CHOBHOM NpodpeccrmoHansHom
obpasoBatenbHoli nporpammel 13.03.01 "TennosHepreTrka u TennotexHuka (MpombllneHHas TennosHepreTrka)" u
OTHOCUTCS K 006513aTENbHBIM ANCLMUMIMHAM.

OcBauBaetcsi Ha 1 kypce B 1, 2 cemecTpax.

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

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

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

CamocrTositenbHasi pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 cemMecTpe; 3a4eT BO 2 CeEMECTpe.
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Mporpamma ancumnnuHbl "Xumusa n akonorns”; 13.03.01 TennoaHepreTka u TennoTEXHUKA; OOLEHT, K.H. (foueHT) Mudtaxos M.H. ,
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)

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 MMpa
Tema 16. Skonornyeckuni

. MOHUTOPUHT 2 2 0 0 8
Tema 17. HopmnposaHue

17.|HeratMBHOro BO3O0encTens Ha 2 2 0 0 2
oKpyXarlLyto cpeny
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
NpUYPOAbl U Pa3BUTUN TEXHWKN

Tema 2. OCHOBHbIe 3aKOHbI XUMUM

3aKkOH COXpaHeHNs MaccCbl BEWeCTB. 3akKOH NOCTOSHCTBA cocTaBa. 3akoH ABoragpo. 3akOH SKBMBaNEeHTOB.3aK0H
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 10290303419
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Mporpamma ancumnnuHbl "Xumusa n akonorns”; 13.03.01 TennoaHepreTka u TennoTEXHUKA; OOLEHT, K.H. (foueHT) Mudtaxos M.H. ,
BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos U.®.

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

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

NabopatopHble vK-8 13. dunsunyeckoe 3arpasHeHne oKpyxarowen cpenpl

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

[VCLMEHHOE 11. OxpaHa atMochepHOro Bo3ayxa

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

3 |oomalwHee 3apanune |YK-8

3ayer YK-8

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

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

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

NPUMEHSATb 3HaHWSA U
YMEHWS K BbIMONHEHWNIO
KOHKPETHbIX 3a8aHui.

YMEHUS K BbIMONHEHNIO
KOHKpPEeTHbIX 3a4aHWIA.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

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

NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n

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

uensm.

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

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

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

KETPOHHBH
B_EPCHTET
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il YHH
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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
ocBoeHusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 1

TekyLUA KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2, 3,4, 6

Tema 1.

1.BeeneHue. MNpeaoMeT nayvyeHns XmuMmm

2. CBS3b XIMUK C OPYTMMUN HayKamu.

3. ComepxaHne oMCUNNINHbI XUMUS.

Tema 2. OCHOBHbIE 3aKOHbI XMW,

1. 3akoH coxpaHeHus macchl.

2. 3aKOoH NOCTOSIHCTBA COCTaBga.

3. 3aKOH KpaTHbIX OTHOLWEHWIA.

4. 3akoH 06 bEMHbIX OTHOLIEHMWIA.

5. 3akoH Asoragpo

6. SkBMBaNeHT. 3aKOH 3KBUBANIEHTOB.

Tema 3. CTpoeHue BewecTsa

. CTpoeHue atoma no TOMCOHY.

. CTpoeHue atoma no Pezepchopay

. CTpoeHue atoma no bopy

. CoBpeMeHHble NpeacTaBeHns o0 CTpoeHnn atoma. KBaHToBas MexaHumka.
. YpasHeHue WpeanHrepa.

. BonHoBas cyHkUMS 1 ee hmamyeckuin cmbicn

. NpuHumn MNaynw.

. Mpasuno lNyHpa.

. KBaHTOBBIE YNCHA.

10. MNopsnoK 3anONHEHUS 3NEKTPOHHbIX NOOYPOBHEN.
Temad. Xumnyeckas cBasb

1.HazoBute BMabI 1 TUMbl XMIMUYECKNX CBSI3EN.

2. B 4yeM otnnyme KOBaNeHTHON CBA3M OT NOHHOW?

3. Kakas xvmnyeckas cBa3b NpoYHeEE, cMrma nnm Ny cBs3b?
4. Yto Takoe rubpuamnsaumsi aToMHbIx opbutanen?*

OCoOoONOOOTPhWN =
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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

1. Boibepute npaBunbHOE YTBEPXKAEHNE: Y U30TOMNOB 3/IEMEHTA 0AMHAKOBO:

a) YNCNo HENTPOHOB;

6) 41CNo NPOTOHOB;

B) YNCIIO SNEKTPOHOB;

) MaccoBoe 4YnNCcno;

) aToMHas macca;

€) NopAOKOBbIA HOMEP.

1)6,8,€;2)a,6;3)8B,T,0;4)a, 8, €.

2. 2 OneKkTpOoHHas KoHurypaumns 1s22s22p63s23p3 COOTBETCTBYET aTOMY:

1) antomnHus; 2) asota; 3) bocopa; 4) cepbl.

3. 3 [1ns aHepreTn4eckoro ypoBHS C rMaBHbIM KBAHTOBbIM YMC/IOM M COOTHECUTE:

xapaktepucTuka: coopmyna ons pacyeta:

1) ynucno nomypoBsHew; a) 2n2

2) uncno opbuTaneii; 6) n

3) MakcumanbHoOe YMCno 3NeKTPOHOB; B) N2

4. 4 KakoBO CTPOEHME BHELWHEr0 3HEPreTNYECKOro YPOBHS P-3N1EMEHTOB?

1) ns1-2;

2) np1-6;
)
)

O©oo~NOOOThWN =

3) ns2 np1-6;

4) (n-1)dp1-10ns2 np1-6.

5. 5 Ha3oBuTe anemeHT, aToM KOTOPOro MMeeT B OCHOBHOM COCTOSIHMM 3 HECMAaPEHHbIX 3NEeKTPOHA Ha 4p-noaypoBHeE:
1)V; 2) As; 3) Ge; 4) Nb.

6. 6 DHeprus oTpbIBa NEKTPOHA OT aToMa anemMeHTa ¢ 06?pasoBaHNeM KaTnoHa ? aTo:

1) aHeprus noHn3auuu;

2) aHepruns cpoacTea K SNeKTPOHY;

3) anekTpPooTPMUATENBHOCTL abCoNoTHAS;

4) aneKTpoOoTPULATENbHOCTb OTHOCUTENbHAS.

7.7 C yBenuyeHmeM nopsiAKoBOro HoMepa dnemMeHTa nepnoamnyeckn noBTopaTCS:

1) 3apsn a4pa atoma;

2) CTPOEHME BHELHUX 3EKTPOHHbBIX YPOBHEN;

3) XMmyeckme CBOMCTBA 9/IEMEHTOB;

4) oblee YMcno aNEKTPOHOB.

8. 8 Kakyto xvMmnyeckyto CBSI3b Ha3blBatOT KOBANIEHTHOM:

1) cBSI3b MEX Y aTOMaMu, ocyllecTnsiemMast obwei ans aTMxX aToMOB Napoli 3N1eKTPOHOB;

2) cBSI3b 3a CYET B3aUMOAENCTBMS MPOTUBOMONOXHO 3aPSXKEHHbIX MOHOB;

3) cB5I3b 3a CHET COBOKYMHOCTU 3MEKTPOHOB, CBOOOLHO NEPEMELLAOLMNXCS MEX LY MONOXMUTENBHO 3aPSAXEHHBIMU MOHAMM
B KpucTanne;

4) cBA3b 3a CHET SNEKTPOCTaTUYECKOro B3anMoLenCTBUS MONEKYNAPHBbIX OUMONEN.

9. 9 Buibepute psn coefnHeHUiA, B KOTOPbIX CTb TONbKO KO?BaNeHTHast NofsipHas CBA3b:

1) N2, HC1, NaCl;

2) CO, CH4, KMnO4;

3) NaHCOS, KNO3, HBr;

4) HC1, NH3, SiH4.

10 Bbibepute HempaBWbHOE YTBEPXKAEHME:!

1) MOHHas CcBS3b 0OPaA3yeTCs TONLKO B COEAMHEHUSX TUMMY ?HBIX METANNOB C TUMWYHBIMU HEMETaNNaMu;
2) cTeneHb NOHHOCTU CBA3W TEM Bbllle, Y4EM MeHblle pa3HocTb OD0 Mex oy CoeANHEHHbIMM aToMaMmu;
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4) 0N NOHHBIX COEAMHEHWIA XapaKTEePHbl BLICOKM TEMMNEPATYPbl NIABIEHNS N KAMEHNS.

11 [ns kakoro BewecTsa xapakTepHo obpa3oBaHne aToMHOI pelweTkn?

1) HuTpaT ammoHuns; 2) okema yrnepoaa (1V); 3) noa; 4) anmas.

12 Kakune anemeHTbl: C, Si, N, Se, P, V 0bpasytoT neTy4me BOAOPOOHbIE COeaNHEHNS ¢ dhopMyon DH3?

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

13 Kak n3MeHsIloTCS KMCNOTHO-OCHOBHbIE CBOMCTBA B psAay:

MnO — MnO2 — MnO3 — Mn2077?

1) ycmnnBarTCs OCHOBHblE CBONCTBA;

2) He N3MEHATCS;

3) ycunueatoTcsl KUCOTHbIE CBOWCTBA;

4) ocnabeBatoT KMCNOTHbLIE CBOMCTBA.

14 Conu gByxBaneHTHOro Xenesa B BOAHbIX pacTBopax:

1) obnapatT OKMCANTENBHO-BOCCTAHOBUTENBHOW OBONCTBEHHOCTbIO;

2) oKUucnuTenu;

3) OKMCNMTENbHO-BOCCTAHOBUTENBbHLIMM CBOMCTBAMI He 06/1afaroT;

4) BOCCTAHOBUTENN.

15 C kakumu BelecTBaMy MOXET B3anmoaelicteoBatb Ca npu KoMHaTHoO Temnepartype: a) H20; 6) HC1(p-p); B) O2; 1)
C12; n) Br2?

1)a, B, T;

2) a, 6, B;

3)B, I, 1;

4) co Bcemn.

16 SnemeHThl II-A rpynnbl SBASIOTCS:

1) CMIbHBIMW OKUCIIUTENSMI;

3) CUNbHLIMU BOCCTAHOBUTENSIMYA;

2) cnabbiMy BOCCTAHOBUTENAMU;

4) cnabbiMy OKUCIINTENAMU.

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

1) BOCCTaHOBUTEND;

2) peakuust He nger;

3) okmcnutens;

4) peakums He oTHocuTcs K OBP.

Tema 2. CTpoeHve aToMa 1 xummyeckas cesidb. ConepxaHve nabopatopHoi paboTbl: 03HAKOMSIEHUE CO CBOMCTBaMM
9NEMEHTOB, OTHOCSIMXCS K 3NEKTPOHHBIM CEMENCTBaM s , p, d, U NX coeanHeHunit. Bonpochkl k 3awmTe nabopatopHoii
paboTbl. 1. KBaHTOBbIE YMcna: rnaBHoe, opbuTanbHoe, MarHUTHOE 1 CNMHOBOE. YTo onpenensiet kaxnoe n3 aTux Ymucen?
Kakune 3HayeHus MOryT npMHuUMaTh KBaHTOBble Ynucna? 2. ChopMynmpyinte NPUHLMMbLI 3aN0THEHNS 3NEKTPOHHBIX
060no4Yek aToMOB U NOSICHUTE X NpuMepaMin. 3. DNEeKTPOHHbIE CEMECTBA 3NIEMEHTOB: S, p, d, f - anemMeHTbI.
OnpegneneHne, oblwme oopMynbl U 1x pacrnonoxexve B Tabnuue .M. MeHaeneesa. 4. 3anvwute snekTPOHHbIE
KOHGoUrypaLumm cneayowmx atToMoB 1 rpadouyeckmne n3obpaxeHns nx 3neKTPOHHbIX (OOPMYN B HOPMAaSIbHOM U
BO36YyXAEHHOM coCcTosIHMSAX: 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 "Mmaponus coneir" CoaepxaHme nabopaTopHoli paboTbl: U3y4eHue
rmaponunsa conei. Bonpochl k 3awute nabopatopHoi paboTel. 1. HTo HasbiBaeTcs rnoponuaom coneii? 2. Kakue conu
noasepratotcs rugponnsy? 3. Kakve conu He noaeepratotcs rugponusy? MNMprneennte npumepsl. 4. MNpreeante npuMepsl
rMoponn3a coner no KatuoHy, No aHWOoHY, MO KaTMOHY 1 aHNOHY. 5. OQHOCTYNeHYaThIi 1 MHOrOCTYMNeHYaTblii rMaponms.
NabopatopHas paboTa "Xumnyeckas TepmogmHamMmka" .

1. B cooTBETCTBMM C 3aKOHOM ["ecca TennoBoi apdpekT peakumm paeeH: 1) cymme Tennot o6pa3oBaHns NpoaykToB
peakumu;

2) cyMMe TennoT 06pas3oBaHuMsl NCXOOHbIX BEWECTB;

3) cymme TennoT 06pasoBaHns NPOAYKTOB peakLmn 3a BblHETOM CyMMbl TEMOT 06pa3oBaHUst UCXOAHbIX BELLECTB;

4) cymme TennoT 06pa3oBaHNst NCXOAHbIX BELWECTB 3a BbIHETOM CyMMbl TeMoT 06pa3oBaHMs NMPOAYKTOB peakLum.

2. Kakune 13 cnenyowmx yTBepXoeHniA BEPHbI 4N peakunia, MpoTekarwWwmx B CTaHAAPTHBLIX YCNOBUSAX?

1) sHOOTEpMUYECKME peakLMM He MOTYT NPOoTeKaTb CamMOMNpPOnN3BO/bHO;

2) 9HOO0TEPMUYECKME peakLmm MOryT NpoTekaTb Npy AOCTaTOMHO HU3KMX TeMepaTypax;

3) aHOOoTEPMMYECKME pPeakLumMmn MOryT NPoTeKaTb Npu BbICOKMX Temnepartypax, ecnm AS>0;

4) 3HOOTEPMNYECKUE PEAKLMIN MOTYT MpOTeEKaTb NPU BLICOKMX TeMnepaTypax, ecnu AS<0.

3. Tennosoi acpcpekT peakummn SO2(r) + 2H2S(r)= 3S(1B) + 2H20(X) paBeH -234,50 kI x.

OnpegenvTte cTaHAapTHYO TennoTy (aHTanbnuto) obpasosarus H2S(r), ecnn AH?298(S0O2) =-296,9 k [1x/Mosb;
AH0298(H20x) = -285,8 kx/MOnb.

1) +20,1 kx; 2) - 20,1 k[x; 3) + 66,4 kI X; 4) - 66,4 kI X.

4. YKaxumTe roMOreHHyto CUcTeMmy:

1) 3Fe + 4H20(nap) = Fe304 + 4H2(r) ;

2) C(18) + O2(r) = CO2(r);
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3) CO(r) + 2H2(r) =CH3OH(r);
4) 2Cr + 3C12(r) =2CrC13.

5. Paccuntalite nameHeHne sHeprum N'mbbca, sHTanbnmMm 1 3HTPONUK 418 CTAHLAPTHONO COCTOSHUS PeakLMmn ropeHuns
MeTaHa:

CH4 (r) + 202(r) — CO2(r) + 2H20(r).

Kakoi dpaktop, SHTanbnUnHbIA NAN SHTPONUAHBIA, SBNSETCA OBUXYLENA CUNOK 9TOro npouecca?

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

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

Tema 6. PacTBopbl U AUCNEPCHBIE CUCTEMDI.

1./labopatopHas pabota "maponus conei".

CopepxxaHue nabopatopHoi paboTbl: M3y4eHne ruaponnsa cone.

Bonpocebl k 3awute nabopaTtopHoi paboTbl. 1. Y10 Ha3biBaeTCs rmaponn3om conein? 2. Kakme conu noaBeprarTcs
rupponnay? 3. Kakme conn He noggepratotcs rugponuay? lNpreenmte npumepsl. 4. Npreeonte Nnpumepsl rmaponnsa
conel no KaTnoHy, Mo aHNOHY, MO KaTUOHY 1 aHWOHY. 5. OOHOCTYNEHYaTblA 1 MHOFOCTYMNeHYaTbl TMAPON3.

Tema 7. OnekTpoxmumus. ManbBaHNYECKUE SNIEMEHTDI.

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

Bonpoch! k 3awmTe nabopatopHoit pabotbl. 1. O6bsicHUTe 0bpa3oBaHNe ABONHOIO 3NEKTPUHECKOr0 Cos Ha rpaHuLe
mMeTann - pacTBop, BO3HNUKHOBEHWE 3NEKTPOLHOro noTeHumana. 2. Yto HasblBaeTcs CTaHAaPTHbLIM 3N1EKTPOAHbIM
noteHuuanom metanna? 3. Pag HanpsxxeHuin metannos. Kakne BbiBOAbI MOXHO CAENaTth U3 NONOXEHUS MeTanna B pagy
HanpsxeHwin? 4. YTo Ha3blBaeTCH rafibBaHNYECKNM aneMeHToM? 5. Tunbl ranbBaHNYECKNX SNEMEHTOB: ranbBaHNYeCKNM
anemeHT BonbTa, Ak0bun-LaHnans, KOHLUEHTPALNOHHbIA ranbBaHn4yeckuii anemeHT. Mpusenmte npumepsl. 6. Kak no
hopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOMO SNEKTPOOHOro noteHumana metanna? 7. Kak paccuntbiBaertcs
9C ranbBaHM4eckoro anemeHTa? 8. B 4em oTnnume ranbBaHNYeCckoro anemeHTa Akobu-LaHnans ot anemeHTa BonbTa?
Tema 6. Kopposus 1 3awmTa Metannos u cnnasos. CoaepxaHune nabopatopHoli paboTbl: 03HAKOMIEHWE C Pa3NNYHBbIMU
BUOAMMN 3NEKTPOXUMUYECKOI U XUMUYECKOW KOPPpOo3umn MeTannos. Bonpocel k 3awute nabopatopHoi pabothl. 1. Yo
Takoe kopposusa metannos? Kakvne suapl koppo3un metannos Bl 3HaeTe? 2. B 4eM 0TANYUS XMMUYECKON 1
3NEKTPOXMMUYECKO Koppo3umn? 3. HYTo npencrasnset coboi xummyeckas koppoaus? B kakux cpeaax oHa npotekaeTt?
MNpuBeonTe NpUMepbl M ypaBHEHWS peakunii ra3oBON KOPPO3Un 1 KOPPOo3un B HeanekTponutax. 4. Kakos MexaHnam
3NEeKTPOXMMMYECKO koppo3nn? Buasl genonapmsauun. 5. Cxema anekTpoxummyeckor kopposmu. Kak Ha3biBaeTcs
npouecc 0TBOAA 3MEKTPOHOB C KATOAHbIX Y4ACTKOB NPU 3N1EKTPOXMMNYECKOR Koppo3nn? 6. KakoBbl MeTOOb! 3aLUTHI
MeTannoB oT koppo3un? 7. Kakne metanibl NPUMEHSAIOTCS B KAYECTBE aHOOHbIX U KaTOOHbIX MOKPLITUIA Ha Xenese?
Tema 7. OnekTtponus . NlabopatopHas paboTa "OnekTponu3 pacTeopoB U pacniaBos anekTponutos” ConepxaHue
nabopatopHoit paboTbl: 03HAKOMJIEHME C 3NIEKTPONN30M BOJHbBIX PACTBOPOB C PACTBOPUMBIM 1 HEPACTBOPUMBLIM aHOAOM,
nony4yeHne LMHKOBOrO NokpbiTus. Bonpocsl k 3awute nabopatopHoit paboTbl. 1. YTo HasbiBaeTCs anekTponu3om? Buabl
anekTponmnsa. 2. Kakme npouecchl MpoTeKalT Ha aNeKTpoaax Npu anekTponuae pacnnaea xnopuaa Hatpusa? 3. Kakosa
nocnenoBaTeNbHOCTb pa3psana KaTMOHOB Ha Katoe npuv 3N1eKTponM3e BoAHbIX pacTBopos coneii? 4. Kakosa
nocnenoBaTeNbHOCTb pa3psaaa aHMOHOB HA aHO4E NPW 3NEKTPONN3e PACcTBOPOB CONel ¢ MHEPTHbIM aHoaoM? MNpueeaute
nprvMepbl UHEPTHLIX aHOAOB. 5. Kak npoTekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbLIM (PacTBOPMMbIM)
aHogom? 6. atb chopMynUPOBKM 1 3anncaTb MateMaTMyecky nepsblid, BTOPO 1 06beAMHEHHDIN 3akoHbl Papanes. 7.
MpnMeHeHVe snekTponusa.

3. NMucbmeHHoOe aomallHee 3apaHue

Tembl 2,4, 6

1. MeCTO XMMMKM B CUCTEME eCTECTBEHHbIX HayK. OCHOBHbIE 3Tarbl Pa3BUTUS XUMUW.

2. 3aKOH COXpaHeHMs MacChbl BELWECTB.

3. 3akoH NoCTosIHCTBA COCTaBa.

4. 3akoH Asoragpo.

5. 3akoH 3KBVBaNEHTOB.

MecTo XuMun B CUCTEME eCTECTBEHHBIX HAayK. OCHOBHbIE aTarbl Pa3BUTUS XUMUW.

6. CoBpeMEHHbIE NPEACTABNEHNS O XMIMUYECKOA CBA3M

7. MeTon BaneHTHbIX CBA3EN.

8. MeTon MonekynsipHbIx opbutanein kak nMHeHas KoMbHaL s aTOMHbIX opbuTanei.

9. M'mMbpmansaums aToMHbIx opbutanei.

10. JaBneHve napa pacTBOpMTENS HaL PACTBOPOM U €ro BAUSIHUE HA TeMMepaTypbl KUMEHNA 1 3amMep3aHuns pacTeopa.
11. Ocmoc, 0OCMOTMYECKOE LaB/EHNE.

12. MNMpuMeHeHWe 0bpaTHOro ocmMoca B MPOMbILWAEHHOCTH.

13. 'maponua conei n gakTopsbl, BINSIOWME Ha NPOLLECC rmaponmaa.

14. MNpumMeHeHue npuHuuna Jle-laTense npu rugponunse cone.

15. TunuyHble cnyyam rugponunsa conei.

Ok3ameH
BOI'IpOCbI K 9K3aMeHYy:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290303419
Crpanuvua 13 13 22.

o



Mporpamma ancumnnuHbl "Xumusa n akonorns”; 13.03.01 TennoaHepreTka u TennoTEXHUKA; OOLEHT, K.H. (foueHT) Mudtaxos M.H. ,
BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos U.®.

1. MpenmeT u 3apa4n xummn. MecTo XM B CUCTEME €CTECTBEHHBIX HAayK. OCHOBHbIE 3Tarbl Pa3BUTUSI XUMUK.
3Ha4YeHMe XMUK B Pa3BUTAN MEAVLMHBI 1 oapMaumu.

2. 3aKOoHbI COXPaHEHMS MacChl U SHEPTUN, KaK KONMYECTBEHHOE BbIPAXEHME NOCTOSHCTBA ABUXEHNS U
HEYHNYTOXMMOCTU MaTeprmn. 3aKOH NOCTOSIHCTBA COCTaBa.

3. XMMmnYeckuii akBUBaneHT 1 METOLbI Er0 onpeaeneHns. 3aKOH 3KBMBANIEHTOB 1 KPaTHbIX OTHOWEHWA. 3akoH ABoranpo.
4. OCHOBHbIE TUMNbl 1 OMHAMWUKA Pa3BUTUS NPEOCTaBNEHNA O CyWeCTBOBAHUM N CTPOEHWUN aTOMOB. ATOMHbIE CNEeKTPbI U
NPWYMHbBI UX BO3HUKHOBEHMUSI.

5. OnemeHTbl KBAHTOBOW MexaHukuW. YpasHeHue Jlyn-ge-bpoiing. [1BoicTBEHHAA Npupoaa anekTpoHa, Kak BblpaxeHue
3aKOHa enMHCTBA 1 60pPbObI NPOTUBOMONOXHOCTEN.

6. MpuHuKMn HeonpeneneHHocTu Mein3eHbepra. BonHoBoe ypaBHeHune WpennHrepa ons atoma sogopona. Keagpat
BONTHOBOW (PyHKUUN, ee (OU3NYECKNIA CMbIC.

7. CoBpeMeHHOe BO33peHre Ha CTpoeHre atoMa. XapakTepucTnka COCTOSAHNS 3NeKTPOHa B aTOMe CUCTEMON KBAHTOBbIX
uucen. Pasmepbl, oopma 1 NPOCTPaAHCTBEHHAS OpUeHTaLMs opbuTaneii.

8. MpuHuwmn Maynu. Mopsaok 3anonHeHUs ypoBHeR, NoaypoBHel 1 opbutanei. Mpasuno MN'yHaa. s, p, d u f ? anemMeHTbI.
9. Nepwoaunyecknii 3akoH .M. MeHoeneesa n ero TpaktoBka Ha OCHOBaHWM COBPEMEHHOI TEOPUM CTPOEHNS atoMa.
dusnyecknii cMbicn Homepa nepuoga. Nepuodpl 1 cemenctaa. ['pynnbl n noarpynnbl. KOPoTKMiA 1 ANMHHONEPUOLHBIIA
BapWaHTbl NEPMOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKOH ? Kak OCHOBHO 3aKOH NpuUpoabl. [epnoanyeckunin xapaktep N3MEHEHUS CBOMNCTBY CBA3aHHbIX
CO CTPOEHWEM 3NEKTPOHHON 060N0YKM aTOMOB: aTOMHbIX U MOHHbBIX PaAUyCOB, SHEPTMU MOHM3ALIMN, SHEPTUN CPOACTBA K
9NEKTPOHY, 3NEKTPOOTPULIATENBHOCTU. PUNOCOCKOe 3HAYEHE NEPUOINYECKOrO 3aKOHA.

11. KoBaneHTHas cBs3b. VloHHas cBA3b Kak NpeaenbHblii Cnyyar NoNspHON KOBaNeHTHOM CBA3W. MoHATNE BaNneHTHOCTH 1
CTEneHn OKNCNeHns.

12. KoBaneHTHO?MexaHN4eCckmnin pacyeT xmmMmyeckoi cesasm B. MeiTtnepa n JloHooHa. OkcnepuMmeHTanbHas Kpneas
NoTeHUnanbHOM 3HePrum MoneKybl BOAOPOA4a.

13. OcHOBbI MeTOAa BaneHTHbIX cBs3eit. MexaHn3m 0bpa3oBaHUst KOBANEHTHOW XMMUYECKOM CBA3W. HachllwaeMocTb U1
HanpasneHHocTb kosaneHTHow cesian, [l u [ - cesisb. KosaneHTHocTb cBsiav B MeTope B.C.

14. Tmbpuansauns atoMHblx opbutaneit. sp, sp2, sp3 ? rubpunamsaums. dopma 1 HanpaBneHHOCTb FMBPUAN3NPOBAHHBIX
opbutaneil.

15. MeTon MonekynsipHbix opbutaneii. CBA3biBalOWME, HE CBA3bIBAIOIWME W PA3PLIXISIOWME MONEKYNSIPHbIE opbuTany.
Ycnosusi 06pasoBaHnist U NOPsSLOK 3anOfHEHNS MONEKYNSIPHBIX opbuTaneil. dopma MonekynsipHbix opbutanei. KpatHocTb
ces3m B metoge M.O.

16. 3anonHeHne MONeKynsapHbIX opbuTanei anekTpoHaMmn B MONEKynax, 06pasoBaHHbLIX aTOMaMu 1 MOHaMK 3NEMEHTOB |,
Il neprnonoB Nnepnoam4eckori CUCTEMbI SNEMEHTOB. DHEpPreTmyeckue amarpammsl.

17. MexmonekynsapHoe B3anmoneincTene u ero npmpona. OpueHTaumoHHoe, NHAYKLNOHHOE 1 ANCNEPCUOHHOE
B3aumopmencTeue. BooopoaHas cea3b. brionornyeckas ponb BOLOPOAHON CBA3MN.

18. Xummnyeckasa tepmogmnHamuka. lNepeblii 3aKoH TepMoanHamMnkn. Tennosor adpekT peakumm.

19. Tepmoxmumuns. TepmoxuMmyeckne ypasHeHns. 3akoH JlaByasbe-Jlannaca. 3akoH ["fecca. 9k30- 1 aHOOTEPMUYECKME
npouecchl.

20. lNepBoe cnencteme U3 3akoHa ['ecca. PacyeT TennoBbix a¢phekToB peakumin. Bropoe cnencrteme us 3akoHa 'ecca.
Pacuet TennoBbix aghdpeKkTOB peakuui

21. SHTanbnus. CtaHpapTHas sHTanbnus obpasoBaHus BewecTsa. CtaHoapTHas SHTANbNUS CropaHus BelecTsa.

22. OHTponus. Hanbonee BeposiTHOE COCTOSHME TEPMOOUHAMNYECKON CUCTEMBI. PacyeT n3aMeHeHUs SHTPONUN CUCTEMDI.
23. CBoboaHas aHeprusi 'mbbca Kak KpUTepuii HanpasNeHHOCTU NpoLecca.

24. BnmsHne SHTanbNUnHOMo M 3HTPONUIAHOIO (DAKTOPOB HA HaMpaBneHNe NPoTeKaHNa npouecca.

25. Obwas xapaktepucTmka pactsopos. Knaccudpurkaumsi pactsopos. KoHUEHTpaLmMs pacTBOPOB 1 Cnocobbl ee
BbIpaXeHNS.

26. PacTteBopeHue, Kak prsmko?xmmMmyeckuin npouecc.. Tennosble a¢pdekTbl NPy pacTBOPEHNN.

27. PacTBOpMMOCTb ra3oB B XUOKOCTSAX M €€ 3aBUCUMOCTb OT NapLmanbHOro fasneHms (3akoH eHpn? JanbToHa),
Temnepartypsbl (ypasHeHve KnannepoHa-Knayswnyca)

28. [laBneHune napa Hafg pacTBOpPUTENEM U PacTBOPOM. 3akoHbl Payns.

29. Ocmoc. OcmoTuryeckoe gasneHue. 3akoH BaHT-Ioggpa.

29. OnekTponuThbl. MI30ToHUYeCcknin adpdpekT. Teopus anekTponmTmyeckor auccoumaumnn. CunbHele 1 cnabble
anekTponutbl. CTeneHb auccoumaumm n pakTopbl, BAMSOWME Ha CTENEHb Anccoumnauunin.

30. KoHcTaHTa amccoumaumm. 3akoH passegeHus Octeanbaa. CTyneHyatbiil xapaktep Auccoumaumm.

31. MNpouaseneHne pacTtBopmmocTu. KOHCTaHTa pacTBOPMMOCTM ManopacTBOPMMOro aNeKTPONnTa, eé CBsa3b C
pacTBOPUMOCTbIO.

32. unccoumaums sogpl. loHHOe nponsseaeHne Boabl. BoooOpoaHbIv U rMBPOKCUbHbIA nokasaTerb.

33. M'maponuns conen. MexaHuam rugponunsa. maponns pasnmyHbix Conen.

34. CteneHb rugponunsa. KoHctaHTa rugponmsa. CmelleHe paBHOBECUS NPV TMAPONN3e.

35. OkncnuTenbHO-BOCCTaHOBUTENbHbIE peakunun, nx Tunol. OCHOBHble MOHATUS: OKUCINTENb, BOCCTAHOBUTEb,
OKNCNeHne, BOCCTaHOBNEHME. BaxHewnwmne oOKUCNUTENN U BOCCTAHOBUTENN B 3aBUCMMOCTU OT UX CTPYKTYpPbl 1 NONNOXEHNA
B I'Iepl/IO,EI.I/I‘-IeCKOM cucteme .M. MeHpeneesa. Ocyu.leCTBﬂeHl/le OKNCNNTENTbHO-BOCCTAHOBUTEJIbHbIX peaKLu/u7| B
ranbBaHN4YeCKNX aneMeHTax.
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36. CtaHoapTHbIe 3NeKTPOAHblE N PABHOBECHbIE 3NEKTPOLHbIE MOTEHUMANbl MeTannoB. ONeKTPOXUMNYECKUA pag,
HanpsixeHuin metannos. KoMneHcaUnoHHbIA MeTOA OnpeaeneHns CTaHaapTHbIX 9NEeKTPOAHbIX NOTEHLMAN0B METaNOB.
37. ManbBaHn4eckmne anemMeHTbl BonbTa 1 dkobu-IaHunans.

38. YpaBHeHue HepHcta. Pacyet 3C ranbBaHW4eCKOro aNeMeHTa Npy PasfinyHbiX KOHLEHTPAUMNSX aneKTponuTa.
39. YcTpoiicTBo 1 paboTta KMCNOTHOrO CBMHLIOBOMO akKyMynsiTopa.

40. NpumeHeHne ranbBaHnyeckux anemeHTos (IM3). MepsuyHble 1 BTOpUYHbIe ['D. TonameHbie IM3.

41. Knaccudmkaumsa KOppo3rMOHHbIX MPOLLEeCCOB

42. MexaHn3M xvMnyeckon koppo3suu. Kopposus B Cyxux rasax v B XMOKOCTSX ? HeanekTponurax.

43. MexaHn3M anekTpoXnMmN4Yeckoin Kopposun. BooopogHas 1 kucnopogHas genonsipusaums.

44. Bugpl snekTpoxuMmyeckomn kopposuu. Npumeps.

45. MexaHn3M NpPOTEKTOPHON 3aWmMTbl METaNN0B 1 CNIaBoB.

46. KatogHas 3awmra MeTannos 1 Crnnasos.

47. OnekTponus pacnnasos. [pasunna o4epenHOCTM paspsia BelWwecTs Ha dnekTpoaax.

48. DnekTponu3 pacteBopoB conei. BnnsaHwne Boabl Ha NpoTekaHve npouecca anekTponnsa.

49. Teps.bIi 1 BTOpPOW 3aKoHbI Papanes. SNeKTPOXMMUYECKNA SKBUBANEHT, XMUYECKWI 9KBUBANEHT.

50. MpuMeHeHne anekTponnsa. SNeKTPonMTnieckoe pacnHMpoBaHne MeTannos

CemecTtp 2
TekyLUn KOHTPONb
1. YcTHbIR onpoc
Tembl 10, 11, 16, 17

1. KakuM HopMaT/BHbIM JOKYMEHTOM YCTaHABNMBAETCS NOPSLOK Pa3paboTku 1 yTBEpXAEHUS HOpMaTBOB 06pa3oBaHUs
1 IMMUTOB Pa3MeLLEHUS 0TX0L0B?

2. Kaknm 0oKyMeHTOM onpedensietcs nopsiaok qoopMMpoBaHns nacrnopTa onacHoro otxona?

3. OpraHuaauus ynpaeneHusi NoTokamMmn 0TX0[0B Ha YpoBHe cybbekTa Pocculickoi denepaunm, MyHULMNANbHOMO
06pa30BaHusi, NPOMbILIEHHOTO NPeAnpPUsTUS.

5. TpaHcnopTnpoBaHne onacHbIX 0TX040B. cnonb3oBaHne 1 06e3BpexmnBaHne 0Tx0A0B.

6. DKOHOMUYECKOEe perynupoBaHe B obnacTtu obpalleHnst ¢ 0TX04aMu, OXpaHbl BOLHbIX PECYPCOB M aTMOCHepbl.

7. TpaHcnopT 1 okpyxatolas cpeaa. Metoabl 3awmutbl aTMOCEPHOrO BO34yxa 0T 0TpaboTaHHbIX ra30B aBTOMOOUnEN
8. CoBpeMeHHble 9Konornyeckmne npobnembl 1 NyTn NX pelleHns.

9. MonenuposaHune B 9KONOr K.

10. MeTobl O4MCTKU NPOMBILLAEHHbIX BbIBPOCOB OT MbIN 1 ra30B.

11. MexayHapoaHoe COTPYAHNYECTBO B 06N1aCTV OXpaHbl OKpyXatolei cpeapl.

12. Y70 BKNaAbIBAETCS B NMOHATUE OTXOA4bI?

13. OxapakTepusyinTe XMMUYECKNIA COCTaB aTMOCADEPbl U YKaXnTte, YT0 MOHMMaEeTCs NoL XUMUYECKUM 3arps3HEHNEM
aTMocdpepHoro so3ayxa.

14. MNepeymcnnte OCHOBHbIE UCTOYHUKM 3arpA3HEHNS aTMOCHEPHOro BO3ayxa.

15. OT Kakunx hakTOpOB 3aBMCMT NPOLIECC pacCeMBaHNs BPELHbIX BELWECTB B aTtMocdepe.

16. HainTe onpeneneHne MmakCnuMasnbHON pa3oBoi 1 CpeaHEeCyTOYHOW npe-aenbHO AOMYCTUMbIX KOHLEHTPaLMiA Bpe4HOro
BelecTBa B aTMocdiepe 1 yKaxu-te, B YEM 3aKIIO4aETCs pasHuua Mexay aTUMM Ben4YnHamu.

17. CBsi3b MEX Y BENVMYMHOM NpeaensHO AoNyCTMMOro Bbibpoca BpeIHOro BewecTsa U OOHOBOM KOHLIEHTpaumen aToro
BellecTsa B aTMocqoepe.

18. MNMpuBeonTe npuMepbl OpraHM30BaHHbIX 1 HEOPraHW30BaHHbIX BbIOPOCOB B atMocdepy.

19. MeponpusaTtus no 3awmTte atMocqepHOro Bo3ayxa oT 3arpsa3HeEHUNA.

20. B yeM pasHuLa Mexay UCTOYHMKAMU BblOENEHNS 1 UCTOYHMKAMK BbIOpOca BpeAHbIX BEWECTB B aTMOCHepYy.

21. MNpuBeouTte NpUMepPbI MICTOYHUKOB BbIAENEHMS 1 UCTOYHUKOB BbiBpOCca 3arpsi3HsOWMUX BELWECTB Ha
aBvanpennpusTmsx.

22. OxapakTepmayinte NCTOYHNKM 3arps3HEHNS BOOHbIX 3KOCUCTEM.

23. OxapaKTepM3y|7|Te MeTOobl OHYNCTKM NPOMbILWNEHHbIX CTOYHbIX BOA.

24. HasoBuTte cnocobbl paLMoHanbHOro MCnonb3oBaHUS BOAHBIX PECYPCOB 3eMnu.
25. OT60p Npob 1 aHanM3 rasos U3 aTMocdepbl.

2. NaboparopHbie paboTbl

Tembl 12,13, 14, 15

NabopatopHas pabota €1 "VIaMepeHne KOHLEHTPaLMN TOKCUYHbIX ra30B B BO34yxe NpyW NoMoLmM razoaHannsaTopa
"Monap-2". CopepxaHne nabopatopHoi paboTbl: 03HAKOMIEHNE C METOAOM OMNpPeaeneHmnsl KOHLEHTpaUu BpeaHbIX
BELECTB B BO34YyXe C MOMOLLbIO rasoaHanusartopa "lMonap-2".

Bonpocel k 3awute nabopatopHoit paboThbl.

1. CocTas 1 CTpoeHne atMmocqoepsl.

2. 3arpsasHeHune atMocgepsl

3. Bupbl 3arpsasHeHns atmocqpepbl MO UCTOYHUKY MPOUCXoXaeHns. Mprumepsl.
4. Bnobl 3arpssHeHns atmocgoepbl no Macwtaby. Mpumepsi.

5. Bugpl 3arpsasHeHns atMocpepbl N0 arperatHoMy COCTosiHMLIO. [pruMepbi.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290303419
Crpanuvua 15 n3 22.

A



Mporpamma ancumnnuHbl "Xumusa n akonorns”; 13.03.01 TennoaHepreTka u TennoTEXHUKA; OOLEHT, K.H. (foueHT) Mudtaxos M.H. ,
BEOYLWWIA HAy4HbIA COTPYOHUK, K.H. CyneimaHos U.®.

6. OCHOBHbIE UCTOYHWKN 3arpsA3HEHNSA aTMOCHEPHOro BO3ayxa.

7. Yto Takoe ammccusa?

8. OTnnyme amMnccum oT UMUCCUN.

9. MpwvHuun gencTens rasoaHannaaropa "lMNonap-2"

10. YCTPONCTBO 3N1EKTPOXMMNYECKOro AaTyuka.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

NabopatopHas paboTa €2 "OnpeneneHne XecTkocTv BoLbl".

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHNE C METOLOM onpeneneHns oblei XecTKoCT BOA4bl TUTPOBAHUEM.
Bonpochl k 3awmTe nabopatopHoit paboTbl.

. XKecTKoCTb NPUPOaHbIX BOA.

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

. EAnMHMUBI XecTkocTu.

. cTouHukm coneit xecTkocTu.

. Knaccudpukaums npupogHbix Bo4 NoO BENNHNHE XECTKOCTU.

. Cnocobbl ycTpaHeHNs XXeCTKOCTH.

. MeTton ocaxpaeHus

. VIoHHbI 0BMeH.

. CYWHOCTb TUTPMMETPUYECKOro METOA OnpeaeneHns oblwer XecTKOCTW NPUPOAHbLIX BO.

10. HopmupoBaHue kadecTtsa Boabl N0 0BLWel XeCTKOCTH.

NabopatopHas paboTa €3 "OnpeneneHune wWyMoBOro 3arpssHeHns".

CopepxxaHue nabopatopHoii paboThl: 03HAKOM/IEHVE C METO4OM OMNpeaerneHns WyMOBOro 3arpsi3HeHNs.
Bonpoch! k 3awmTe nabopatopHoi paboTol

1. YT0 Takoe WwyM 1 Kak oH nogpasnensercsa?

2. HazoBunTe OCHOBHbIE hU3NYECKME XapakTEPUCTNKN 3ByKa, AaiTe NX ONpeneneHns.

3. VIamepsiemMble BENMYMHBI 3ByKa 1 X MOPOroOBblE 3HAYEHNS.

4. Kak onpenenntb CyMMapHbIA YpOBEHb 3BYKOBOIO AaBNEHNSI OT HECKOJIbKUX

WUCTOYHUNKOB?

5. Hante knaccmgomkaumio WwyMoB B COOTBETCTBUM ¢ CaHUTapHbIMKA HOPMaMK, NPaBuamMm U rmMrmeHNYeCcKuMmn
HopmMaTtueamm ?Llym Ha pabouyrx MecTax, B TPAHCMOPTHBIX CPEACTBaX, B MOMELEHNSX XUNbIX, 0OWECTBEHHbIX 30aHWA 1
Ha TepPPUTOPUN XNNOW 3aCTPONKN?.

6. Kakyto couanonornyeckyto xapaktepucTuky wyma Bl 3HaeTe?

7.Kak Bo3peicTByeT WyM Ha opraHnam Yenoeeka? Kakme npodpeccrnoHanbHble 3ab6onesaHnst OHW Bbi3blBAOT?

8..Kak ocyliecTBnsieTcs HOPMUPOBAHME U KOHTPOSb LWyMa Ha NPOU3BoACTBE? Ha3oBMTE HOPMUPYEMbIE NapaMeTpbl U
HOPMaTMBHbIE [OKYMEHTBI.

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

10.Kakue xapakTepucTk MOXHO U3MEPUTL C MOMOLLbIO WymMomepa?

NabopatopHas paboTa €4 "OnpeneneHne KOMAOHEHTHOMO COCTaBa 0TX0a C UCMONb30BaHNEM FPABMMETPUYECKOr0o
metona".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C FPABUMETPUYECKMM METOLOM OMNPELENEHNSI KOMIOHEHTHOMO
cocrasa oTxoga.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Yto BKnagpiBaeTcs B MOHSATME OTX0ObI?

. Kakue cnocobbl knaccudpmkaumm oTxo00B Halue BCero NCrnonb3ytoTcst Ha npakTuke?

. Kak knaccudpmumpytotca otxoabl no arperatHoMy COCTOSIHWIO?

. Kak knaccudpnumpytotcst otxonbl Mo NPOUCX0XAEHUIO?

. Kak knaccudpmumpytotcs otxonbl no BuaaM BO3AENCTBMS HA MPUMPOOHYIO cpeny 1 yenoseka?

. Kakue otxogbl oTHOCATCS K OnacHbIM oTX04am?

. Kak yctaHaBnmBaetcs knacc onacHOCTM 0TX040B?

. Kakne knaccbl onacHOCTM yCTaHOBMEHbI AN OTXOO0B?

. Yto cnenyet noHumMath nof obpalweHrem ¢ otxonamMmn?

10. YTo cnenyet noHvMath non 06e3BpeXMBaHNEM, TPAHCMNOPTUPOBKE, YTUAN3AUMN N PA3MELLEHNE OTXOL0B?

3. NnucbMmeHHOEe gomaluHee 3agaHue

Tembl 11,14, 15

1. OxapakTepusyinTe XMMNYECKUIA COCTaB aTtMOCHEPbI N YKaXUTE, 4TO MOHUMAETCS MO XMMUYECKMM 3arps3HEHNEM
arMocdoepHoro Bo3nyxa.

2. lNepeyncnnte OCHOBHbIE MCTOYHUKW 3arpsA3HEHNS aTMOCEPHOro Bo3ayxa.

3. OT kakmx hakTopoB 3aBUCUT NPOLIECC PACCENBAHWS BPELHbIX BELECTB B aTtMOcdepe.

4. NanTe onpeneneHve MakCuManbHoOW pa3oBOi 1 CPefHEeCyTOYHON Npe-aenbHO A0MYCTUMbIX KOHLEHTPaLUA BpeaHOro
BelecTBa B aTMOCoepe 1 yKaxu-Te, B YEM 3aK/THO4aETCS pasHuLa Mexay aTUMK BENYMHaMU.

5. CBS13b MEX Y BENVMYUHOW NpeaenbHO AoNyCTMMOro Beibpoca BPeLHOro BelecTBa 1 (OOHOBOM KOHLIEHTpaLUMen 3Toro
BellecTsa B aTMOcHoepe.
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6. MprBeonTe NPUMEpPbl OPraHN30BaHHbIX U HEOPraHN30BaHHbLIX BbIGPOCOB B aTMOCHIEPY.

7. MeponpusiTus rno 3awmrte aTMOCEPHOro Bo3ayxa OT 3arps3HeHNia.

8. B 4eM pasHuua Mexay UCTOYHMKAMU BblAENEHUS U UCTOYHMKAaMU BbiIBpOCca BpeaHbIX BELLECTB B aTMOCHEPY.

9. MNpvBennTe NpPUMEPbl UCTOYHVKOB BbIAENEHNS N UCTOYHMKOB BbIBpOCA 3arpA3HSIOWMX BEWECTB HA aBManpeanpusaTusx.
10. OxapakTepu3ayinTe UCTOYHUKN 3arpsa3HEHNs BOOHbIX SKOCHUCTEM.

11. OxapakTepu3ayinTe METOL4bl O4UCTKM NPOMBIWNEHHBIX CTOYHbIX BOL.

12. HazoBwuTe cnocobbl paumnoHanbHOro NCMNONb30BaHNS BOAHbBIX PECYPCOB 3EMN.

13. K kaknm nocnenctsusiM NpUMBOAUT 3arps3HEHVE BOOOEMOB TaxXenbiMu MeTannamn? Mpueeante npumepbl Takoro
3arpsa3HeHus.

14. OxapakTepusyinTe KpUTepun, KOTopble Y4UTLIBAIOTCS NPV HOPMUPOBAHMM 3arpsa3HSIOLWLMX BEWECTB B Bogoeme. Kakow
NPVHUMUN NEXNT B OCHOBE HOPMMPOBAaHUS BPeAHbIX BEWECTB B BOOOEME U B YEM €ro CyTb?

15. B 4eM pasHuLa Mexay opraHM30BaHHbIMU U HEOPraHW3oBaHHbIMK cbpocamn? HYTo Takoe acCUMUNSILMOHHAS
CcnocobHOCTb BOAOEMA M OT Kakux pakTOpOB OHa 3aBUCUT?

16. B ueM 3aknoyaeTcs akonornyeckas posnb noysbl B 6uocdepe? 3 kakux KOMNOHEHTOB cocTouTt Buocdepa 3emnn?
17. Davite onpenenexHve npegenbHO JONYCTMMON KOHLEHTPaLMM BPELHOro BewecTsa B noyse. [puseaute npmmepsl.
18. MNprBeonTe NpnMepbl aHTPOMOreHHOro BO3AEeNCTBUS Ha nuTocdepy.

19. MNprBeonTe NpuMepsbl 3aWmTbl OKPYXaloWwen cpedbl OT TBEPAbIX OTXOO0B.

20. OxapakTepusyiTe nyTn peweHuns npobneMol obecneveHnst HaceneHmsl YUCToN BOAON.

21. MNpuBeaunte NprMMepbl BAMSHWS 3arpa3HSAIOWMX BEWECTB, COOAEPXALLNXCS B MPOMBbIWAEHHbIX CTOYHbIX BOAAX, HA
300pOBbE YeNnoBeka.

22. NpuseamnTe NpuMepbl BINSHUSA 3arpa3HSIOWNX BELWECTB, COAEPXALUNXCS B CENMTbCKOXO3SNCTBEHHbBIX CTOYHBIX BOAAX,
Ha 300pOBbe YenoBeka.

23. [alite onpeneneHune akonorndeckoi 6esonacHocTu. Mpueeaute npuMepbl MeXayHaPOAHbIX AOrOBOPOB B 061acTu
OXpaHbl OKpyXatowen NpupoaHOR cpebl.

24. HazosuTe BbICWYIO Liefb OXpaHbl OKpyXatolen npupogHon cpenbl. [aniTte onpeaeneHne sKonorm4eckom
6esonacHocTu.

25. Yto noHMMaloT nog NCTOYHMKaMmM akonorudeckoro npasa? Kakve dpenepanbHble 3aKOHbI Kak MCTOYHMKM
aKonoruyeckoro npasa Bbl 3HaeTe?

3auer

Bonpochl k 3a4eTy:

1. OxapakTepuayinTe XMMMYECKUA COCTaB atMOCEPbI U YKaXMTE, YTO MOHMUMAETCS MO XMMUYECKUM 3arps3HEHNEM
aTMocdyepHOro Bo3agyxa.

2. lNepeyncnnte 0OCHOBHbIE MCTOYHUKW 3arps3HEHUS aTMOCEPHOro Bo3ayxa.

3. OT Kakmx hakTopoB 3aBUCUT NPOLIECC paccensaHns BPeLHbIX BELWECTB B aTMOcdepe.

4. NanTe onpeneneHne MakCuManbHoW pa3oBOi 1 CPeaHECYTOYHON Npe-aenbHO A0MYCTUMbIX KOHLEHTPaLMUA BpeaAHOro
BEleCcTBa B aTMOCIEpPe 1 yKaxXn-Te, B YEM 3aK/TIO4AETCS pasHuLa Mexay aTUMK BEUYMHAMMU.

5. CBsi3b MEX Y BENVMYUHOW NpeaenbHO AoNyCTMMOro Belbpoca BpeLHOro BelecTBa 1 (OOHOBOM KOHLIEHTpaLmei aToro
BellecTBa B aTMocqoepe.

6. MprBeonTe NpUMepbl OpraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BbIGPOCOB B aTMOCHIEPY.

7. MeponpusaTtns no 3awmute atMoCepHOro Bo3ayxa OT 3arpsi3HeHu.

8. B 4eM pasHuLa Mexay UCTOYHMKAMU BbIAENEHUS U UCTOYHMKAMU BbIOPOCA BPEOHbIX BELLECTB B aTMOCKIEPY.

9. MpuBennTe NpUMeEpPbl UCTOYHMKOB BbIAENEHUS 1 UCTOYHMKOB BbiBpOCa 3arps3HsIoWMX BEWEeCTB Ha aBnanpeanpusaTmsix.
10. OxapakTepunayinTe NCTOYHUKWN 3arpPs3HEHUS BOOHbBIX SKOCUCTEM.

11. OxapakTepu3syinTe MeTO4bl O4UCTKM NPOMBIWAEHHbBIX CTOYHbIX BOL.

12. HazosuTe cnocobbl paLMoHanbHOro UCnonb30BaHWs BOAHbLIX PECYPCOB 3EMN.

13. K kaknm nocnencteusiM NpMBOAUT 3arps3HEHE BOLOEMOB TSAXeNbiMA MeTannamn? MNMpmeeante npuMepbl TakKoro
3arpsasHeHuns.

14. OxapakTepunayinTe Kputepun, KOTOPbIE YYMTBIBAIOTCS NPV HOPMUPOBAHNN 3arpsasHAIOWMX BEWeCTs B Bogoeme. Kakon
NPVHUMM NEXNT B OCHOBE HOPMMPOBAaHUS BPeAHbIX BEWECTB B BOAOEME U B YEM €ro CyTb?

15. B yeM pasHuLa Mexay OpraHu3oBaHHbIMU 1 HEOPraHW30BaHHbIMM cbpocamn? YTo Takoe accuMUnSLMOHHas
CNocobHOCTb BOLOEMA M OT KakUX (pakTOPOB OHA 3aBUCUT?

16. B 4eM 3akntoyaeTcs akonornyeckas ponb noysbl B 6uocgepe? M3 kakmx KOMNOHEHTOB COCTOMT Broccpepa 3emnn?
17. DaiTte onpeneneHvne npegensHo ONyCTUMOW KOHLEHTpauun BpegHoro BewecTsa B noyse. lNpreennte npuMepsbi.
18. NpuBeonTe npuMepbl aHTPOMNOreHHOro BO3AENCTBUS Ha nuTocdepy.

19. MNpuBeante NprMepsbl 3awWmTbl OKPYXaloLWen cpelbl OT TBepAblX OTXOO0B.

20. OxapakTepuayinte nyTn peleHus npobnemol obecnevyeHns HaceneHns YNCTo BOAOMN.

21. MNpueeaute NpMMepbl BAMSHUS 3arpas3HSIoOWMX BELWECTB, COAEPXALLNXCS B MPOMBIWAEHHbBIX CTOYHbIX BOAAX, HA
300pOBbe Yenoseka.

22. [prBeguTe NpMMepbl BAMSHWS 3arpa3HSIoWMX BEWECTB, COAEPXALLNXCS B CETbCKOXO3AACTBEHHbIX CTOYHbIX BOAAX,
Ha 300pOoBbe Yenoseka.

23. [aiite onpeneneHune akonorudeckoin 6esonacHocTn. MNMpueeaute nprMepsl MeEXAYHAPOAHbLIX 4OrOBOPOB B 06nacTu
oXpaHbl oKpy>Xatolein NpupoaHon cpeapl.
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24. HazosuTe BbICLWYIO Liefb OXpaHbl OKpyXatowen NpupogHon cpenbl. [anite onpeaeneHme sKonorm4eckom
6e3onacHocTu.

25. Y10 NOHMMAIOT NOA UCTOYHUKAMKN SKONOrMYEeCcKoro npaBa? Kakue penepanbHble 3aKOHbl KaK MICTOYHUKN
3KO/0rn4eckoro npaea Bbl 3HaeTe?

26. Kakas akonorunyeckas OOKYyMeHTauuna OonxHa ObITb Yy 00BbEKTOB HEraTMBHOIro Bo3aencTems 1-4 Kareropun.

27. OpraHunsauns HabnogeHuii 3a 3arpsisHeHneM atMocdoepbl. CeTb HabnoOeHNn 3a COCTOSIHNEM aTMOCHEPHOr0
BO34yxa.

28. Nokaszartenu kayecTtBa atmocgpepHoro Bodayxa: MNAK, OBYB, N3A, KN3A.
29. PacyeTHble MeTobl N0 NPOrHO3MPOBaHUIO 3arpsi3HeHNs BO3ayxa.

30. OT60p Npob 1 aHanM3 rasos 13 atMocdepbl.

31. EanHas rocynapctBeHHast cMcTeMa 9K0orM4eckoro MOHUTOPMHIa.

32. OcHOBHbIe NPUHLUWNbI NOCTPOEHUA CUCTEM KOHTPONA 3ara3oBaHHOCTU Ha NPOMbIWEHHbIX NpeanpuaTusx. I'Ipanma
KOHTpONA Bbl6pOCOB.

33. MIHcTpyMeHTanbHble MeToAbl OLEHKM COAEPXaHNS 3arps3HSIOWMUX BEWECTB B aTMOCHEPE U NMPOMbILWIEHHbIX
Bblbpocax.

34. Tennosoe 3arps3HeHre okpyxatower cpeabl. MeTonbl 1 Npubopbl KOHTPONS.
35. N3nyyeHune 3BYKOBOW HaCTOTbl 1 €r0 BAMSIHUE HA OKpyXatowyto cpedy. Metoabl 1 npubopbl KOHTPONS WyMa.

36. SneKkTpoMarH1THoOe U3nydYeHne 1 ero BIUSIHNE Ha oKpyXatoulyto cpeny. Metoabl 1 Nprubopbl KOHTPONS
3N1eKTPOMAarHUTHOro M3Ny4eHUs 1 NOKaUUM MCTOYHMKOB 3arpsi3HEHNS.

37. C nomoLLbto Kaknx HOPMaTUBHbIX NMPAaBOBbLIX aKTOB OCYILECTBASETCS NPABOBOE perynnposaHue B obnactu obpalleHus
¢ otxonamu B Poccuiickor denepaunmn?

38. Yto BkNnaabiBaeTcs B NMoHsATE oTxoAbl? Kakne cnocobbl knaccngoukaumm 0TX040B Yale BCero NCnonb3yoTes Ha
npaktmke? Kakme otxodbl OTHOCATCS K ONacHbIM 0TXo4am?

39. YTo cneanyeT noHMMaTb non obpaleHnem ¢ otxogammn? HYTo cnenyet NnoHMMaTb non 06e3BPEXMBaAHNEM,
pa3MeLleHneM, XpaHEHNEM OTXOA0B?

40. NuueHsmpoBaHve B obnacTu obpalieHmst ¢ 0TXoLaMu.
41. lNnata 3a HeraTMBHOE BO3OENCTBME HA OKPYXatolwyto cpeay.
42. NabopaTtopHo-aHanuTn4yeckoe obecneveHve nesTenbHocTM B obnactu obpalleHns ¢ 0TXo4amm.

43. OpraHusauus ynpasneHusi NoTokamy OTXOL0B Ha ypoBHe cybbekTa Poccuiickoin denepaunm, MyHULMNANbHOMO
06pa30BaHusi, MPOMbILIEHHOTO NPEeanpPUsTUS.

44. TpaHcnopTMpOBaHMe onacHbIx 0TXon0B. Mcnonb3oBaHue 1 06e3BpexmnBaHne 0Tx0a0B.

45. DKOHOMUYECKOE perynnpoBaHmne B obnacti obpalleHunst ¢ 0TXoLamu, OXpaHbl BOOHbLIX PECYPCOB U aTMOCKEPDI.

46. TpaHcnopT 1 okpyxarwas cpefa. MeTobl 3aWwmTbl aTMOCHEPHOr0 BO34yxa OT 0TpaboTaHHbIX ra3oB aBToMobunen
47. CoBpeMeHHble 3KONOormyeckre Npobnemsl 1 NyTH UX PELIEHWS.

48. MogenuposaHue B 9KONOrnu.

49. MeTopbl O4NCTKM NMPOMBILNEHHBIX BEIBPOCOB OT MbINW U ra30B.

50. MexayHapoHOe COTPYIHMYECTBO B 06NACTM OXPaHbl OKpyXatowei cpeabl.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3YLLLMX aTanbl POPMUMPOBAHUS KOMMNETEHLMN

B K@Y nelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un 6onee - "3a4TeHo".

55 6annoB u MeHee - "He 3a4TeHO".

Lnsa sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaHUS 3HAHUN, YMEHUN, HaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpOns DesiTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHMsi KOMMETEHLUIA 6annos
Cemectp 1

TeKyL i KOHTPOb

YCTHbIA onpoc YCTHbIN onpocC NpoBoONTCA Ha NPaKTUYECKNX 3aHATUSAX. 06yqa|ou4|/|eoﬂ
BbICTyNnakOT C ooKnanamu, COO6LI.I,eHVI9IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B
ONCKyCCuhKn, OTBEHAOT HA BOMPOCHI npenonasaresns. OueHnBaetcs YPOBEHDb
[OoMallHer NoAroTOBKM Mo Teme, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpPMyIMpoBaTb COéCTBeHHYIO no3nunio, oteevatb
Ha OO0MNMONTIHUTEIbHbIE BOMPOCHI.
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Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHue (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MMCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e

NPOBNEMHBIX CUTYaLMWIA U PELLEHUN NMPAKTUYECKMX 3a0aHWA.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAAT y4ebHblE 3KCMEPUMEHTbI U TPEHUPYIOTCS B MPYMEHEHNM 2 20
NPakTUKO-OPUEHTUPOBAHHbIX TexHONormin. OueHnBaloTCS 3HaHWe matepuana u
YMEHNE NMPUMEHSITb ero Ha NPakTWKe, YMEHWUs 1 HaBblki Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbMeHHoe  [OByvatowmecst nonyyatoT 3aaHne Nno OCBELWEHWIO onpenenéHHbIX TE0PEeTUYECKNX
JomauHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSAETCS NMCbMEHHO AoMa U 3 10
3anaHue cpaétcs npenogasatento. OueHMBaOTCA BNaeHne Matepuanom no teme
paboTbl, aHANUTUYEeCKMe cnocobHOCTW, BNadeHe MeTOAAMU, YMEHNS U HABbLIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.
dk3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MM MUCbMEHHOW chopme no buneTtam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMs Ha noaroTosky. OueHMBaeTCs BnageHne matepmanom, ero CUCTEMHOE
OCBOEHWME, CMOCOBHOCTb MPUMEHSITb HY>XXHbIE 3HAHUS!, HABLIKW 1 YMEHUS NMpu
aHanuae nNpobneMHbIX CUTYaLWi 1 PeeHn NPaKTUYECKNX 3a4aHui.
CemecTp 2
TeKkyL i KOHTPONb
YCTHbIA onpoc |YCTHBI ONpOC NPOBOAMTCS Ha NpakTUdeckunx 3aHsTusx. Obyyatowmecs
BbICTYNaloT C JOKNaaaMun, CoobLEeHUsSIMI, JOMONIHEHNSIMK, Y4acTBYIOT B 1 20
OncKyccun, oTBeYatoT Ha Bonpockl npenoaasartens. OLueHNBaeTCsl ypoBEHb
JoMalHel NoaroToBKM No TeMe, CnocobHOCTb CUCTEMHO M IOFMYHO nanaratb
martepwuarn, aHanMampoBaTb, POPMyNNpPoBaTb COBCTBEHHYIO NO3MLMIO, OTBEYATb
Ha [OMNONHUTENbHbIE BONPOCHI.
NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatolmecs
pabothi MPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPUEHTUPOBAHHbIX TexHONOrMin. OLueHNBalOTCS 3HaHWe matepuana n
YMEHVE NMPUMEHSITb ero Ha NPakTWKe, YMEHWUs 1 HaBblki Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbMeHHoe  [OByuvatowmecst nonyyaroT 3aiaHne Nno OCBEeLWEeHWIO onpenenéHHbIX TeoPeTUYecKmxX
JomatiHee BOMPOCOB MK peleHnio 3aaady. PaboTta BeINoONHAETCS NMMCbMEHHO AoMa U 3 10
3ajaHue cpaétcs npenogasatento. OLueHMBAOTCA BNadeHne Matepuanom no teme
paboTbl, aHaNUTUYeckme cnocobHOCTW, BNadeHne MeToaaMun, YMEHNs U HaBblkK,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.
3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMIINHBI. 50

7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEOOGXOAUMOW ANsi OCBOEHUS OUCLUMINHDI

(mopyns)

7.1 OcHoBHas nuTeparypa:

1. CnnHka H.J1. Obwas xmmusi: yd4ebHuk ons 6akanaspos, CTy4. HEXMM. crel. By30B / nog pefn. B.A. MNonkosa, A.B.

Babkoga. - 18-e nsga., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 ak3.)
2. MBaHoB B. . OcHOoBbI xumMuun: Y4ebHWK [OnekTpoHHbIn pecypc] / B.I'. MeaHos, O.H. Nega. - M.: KYPC: HML
NHDPA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

3. PasymoB. Okonorus : yiebHoe nocobve / B.A. Paszymos. - M. : IHDPA-M, 2018. - 296 c. - (Bbiclee obpasoBaHue:

Bakanaspwar). -

Pexwum poctyna: http://znanium.com/catalog/product/951290.

7.2. OononHutenbHaa nuteparypa:

1. MaptbiHoBa T.B. Heopranuyeckas xumus : y4uebHuk / T.B. MapTeiHoBa, V.. CynoHuukas, 10.C. Areesa. - M. :
NH®DPA-M, 2018. - 336 c. + [on. matepuansl. - (Beicwee obpasoaHune: bakanaspwar). -
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.,
XapuTtoHosa E.A. - Hab6. YenHbl: HYU KdY, 2016, 35 ¢. (200 3k3. Ha kad. XMUK 1 3KONOrK).
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3. Xpuctoghoposa H.K. OcHoBbl akonoruu: yuebHuk/Xpuctocgpoposa H. K., 3-e naga., pon. - M.: Maructp, HAL,
NH®PA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaspwnart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexum goctyna:
http://znanium.com/catalog/product/516565.

4. Eppnakos J1.H. 9konorus [9nekTpoHHbIii pecypc]: yuebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HULL
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.: Hos. 3HaHue, 2013. - 299 c.: un.; 60x90 1/16. - (Boicwee obpazosaHue: bakanaspwar). (nepennert)
ISBN 978-5-16-004684-6 - Pexxum goctyna: http://znanium.com/catalog/product/400685.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLMMIINHBI (MOOYNs)

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

9. MeTopounyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bug pabor MeTtoaunyeckue peKoMeHaoauuv

nekumm Mpu npopaboTke NeKLUMOHHOIo MaTepuana pekoMeHayeTcst akTMBHO Mo/b30BaThCsl , KpOMe
OCHOBHOWI 11 AOMONHUTENbHOW NUTEepaTypbl, NEPUOANYECKAMUA U3LAHUSAMM MO NPOCOUII0 CBOETO
HanpasneHns NoAroToeku. Mo kaxnon Teme npopaboTaTb HEMOHSATHLIE BOMPOCHI, UCMOMb3YS B
TOM Y/CNe PecypChl HTEpHeTa 1 y4eBHO-MeTOaNYEeCKyIo NuTepaTypy Ha kadpeape.

nabopatopHble | PaboTa Ha nabopatopHbix 3aHATUSX NPeanonaraeT akTMBHOE UCMONb30BaHNE TEOPETUYECKOrO
pabothi mMaTtepuana no LaHHON ONCUMMIVHE U CMEXHbIM HarnpaBneHnsIM 3HaHWi. [1ns noaroToBky K

3aHSTNAM PEKOMEHYETCS BblAENSATb B MATEPUANne OCHOBbI METOLOB UCCNENOBaHMWIA COrNacHo

Tematvke nabopartopHbix paboT no gucumnnuuHe 'Xumus u akonorust'. Mpu BeINONHEHUN

nabopatopHbix paboT crneayeT BolAENSATb CleayoWmne KOMMOHEHTbI:

- TEOPETNYECKME OCHOBbLI METOAOB NPOBEAeHWs nabopaTopHbix paborT;

- CBA3b NPOBOAUMBIX NabopaTopHbIX paboT v pelaeMblX C UX MOMOLbIO NMPUKIAAHBIX 1

TEOPETUYECKMX 3a4ad, BbITEKAIOWMX NMPU N3YHEHUN UCUMMIVHBI "XUMUS 1 9KONOrnst';

camocTosiTenbHas | B camocTositensHoi paboTte pekoMeHayeTcs B NepByto ouepedb obpalarbcsi K OCHOBHOM

pabota nuTepartype, NpeanoXeHHoN npenoaasareneM. PekoMeHayeTca perynsapHo 3HakOMUTLCS C
nepuoanyeckol nuTepaTypoli no xumMmmn B obnacTtn 6ynywei npogpeccroHanbHon AesTensHOCTH.
Ocoboe BHUMaHue cnenyet yoensatb pabote co CnpaBoYHON NUTEPaTYpPOiA.

YCTHbIA onpoc | YCTHbI/ onpoc npeanonaraeT UCMNofb30BaHNe BCEX BUAOB MHOOPMaUMN: ayanOBU3yanbHOM,
TEKCTOBOW, MONYYEHHbIX HA ayAUTOPHBIX 3aHATUSIX U MNPV CAMOCTOSITENbHOW NMOATOTOBKE U YMEHME
Haxo4uTb B3aVMOCBS3b MEXOY BCEMM pasnenamv n3y4aemoi QUCLIMMIIMHBI U CMEXHBIMM
HanpaBneHUsIMU 3HaHWiA. [pu caMoCTOSITENBHOM NOArOTOBKE PEKOMEHyeTCsl 0coboe BHUMaHue
ynensatb Hanbonee CNoXHbIM TEMaM.

MUCbMeHHOe | B ncbMeHHOM 3apaHnm HeobxoaMMo NPUBOANTL OCOObIE LOCTUXEHUS YHeHbIX B 06NacTvi XM 1
LomalHee 3KONOruv, NPMBOAMTL NMPUMEPbI HAMNYYWKX LOCTYMHbIX TEXHONOrWiA. MNpaBmna opopMneHNs o

3afaHve 06bEM MUCbMEHHOTO AOMALIHErO 3aaHNS yCTaHaBNMBAETCS NpernofaBaTeneM kak NekTopoMm, Tak
1 npenonasateneM, NpoBoasWmM nabopaTopHble paboThbl.

9K3aMeH MoarotoBka k 9K3aMeHY 3aKn4yaeTcsd B OCMbICNIEHHOM U3y4eH Matepuana gucumninHbl No
BCEM NCTOYHUNKAM: y‘-le6HbIM, HOPMaTMBHbLIM OOKYMEHTaM, na60paTopr|M 3aHATUAM, a TakXe C
Mcnonb3oBaHMeM 3NEKTPOHHbIX peCypCcoB. Ok3ameH nposoanTcs no 6unetam. Mo bunetam gaetcs
BpeM4 0114 NnoArotoBkn K 0TBeTaM, HO AaeTcsd npaBo OTBeYaTtb U 6e3 NoAroToBKMU.
JlononHuTenbHble BOMPOCHI 6y,D,yT 3adaHbl, eCnin CTyAeHT He pacKpblil NOJIHOCTbIO BOMPOC,
OEMOHCTpUpyeT HenonHoe nnn ownboYHOEe NOoHMMaHWe n3naraemoim TeMbl, OTCYTCTBOBaN Ha
3aHATUSAX.

3ayet Mpr NOAroToBKE K 3a4eTy PEKOMEHLYETCS NCMNONb30BaTb HE TOMbKO OCHOBHYIO U LOMOMHUTENBHYIO
nuTepaTypy, HoO 1 HOPMaTMBHO-3aKOHO4ATENbHbIE [OKYMEHTHI B CDEPE 3KONOrnun. 3adet
npoeoanTcs no 6unetam. Mo bunetam naetcs Bpems LAs NOArOTOBKU K OTBETAM, HO AAETCs NpaBo
otBevyatb 1 6e3 nogrotosku. Mpenogasatenb, NPUHUMAIOLWMIA 3a4€T, UMEET NPaBo 3a4aBaTb
LOMOMHUTENBHbIE BOMPOCHI MO NpOrpamMme LUCLUMANHbI.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune gucumnnmnHbl "XumMusi n akonorns” NnpeanonaraeT NCrob30BaHMe CELYOLEro NporpaMmMHoro obecnedeHus un
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

YyebHo-MeToaMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUW B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3sBeneHms
KPYMHEWLWNX POCCUACKMNX Y4EHBIX, PYKOBOAUTENEN rOCy1apCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX N3MEHEeHW obpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHukK, y4ebHble nocobus, y4ebHo-MeToan4eckme
KOMMNeKChbl, MOHOrpadouun, asTopedpeparbl, AuccepTaumnm, SHLMKIONEANM, CNOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble
uspartenbctesamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oefepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMK B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
NapatenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcTs y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons AaHHOW ONCUMMNINHBI UIMEETCS B HANMYMK B 3NEKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSETCS 3NeKTPOoHHON BrubnunoTtedHoi cuctemoit (36C), npenocTasnsatoweld 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nnutepaType 1 OONOAHWUTENbHBIM MaTepranam, NpUobpPeTEHHbIM Ha OCHOBaHUW NPSIMbIX
[IoroBopoB ¢ npaeoobnanartensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepanbHbIX FOCyAapCTBEHHbIX
obpasoBaTenbHbIX CTaHAAPTOB BbiCWero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMnpoBaHns POHO0B OCHOBHOM U AOMONHUTENBHOW NUTEPATypbI.

11. OnucaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHue gucumnauHbl "XuMnust n akonorus” npegnonaraeTt UCNONb30BaHNe CneayoLero MatepuanbHO-TEXHUYECKOro
obecneyeHuns:

MynbTumeaunitHas ayautopus, BMecTUMocTblo 6onee 60 Yenosek. MynbTumMeauinHas ayantopust COCTOUT M3
WNHTErpMPOBAHHBIX MHXEHEPHbIX CUCTEM C €ANHOIA CUCTEMON yNpaBieHNs, OCHaWEeHHass COBPEMEHHbBIMY CPenCTBAMM
BOCMPOM3BEeaAeHWs 1 BU3yanuaaumm nioboi Buoeo 1 ayanmo MHopMauum, noay4eHns 1 nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMeANAHOM ayauTOpUA COCTOMT N3: MyNIbTUMENAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLMOHHOI0 3KpaHa, akyCTUYECKOA CUCTEMBI, a TakXe UMHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoLWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OOWMOB, MePCOHAaNbHbIA KOMMNbOTEp (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoi MUKPOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noakniodeHusi: USB,audio, HDMI.
MHTepakTuBHas TpubyHa npenoaasatens aBnseTcs KNoYeBbIM 3IEMEHTOM YrpaBneHus, 06 beanHSIoWMM BCE YCTPOMNCTBA
B eOMHYIO CUCTEMY, U CNY>XXWT NONHOLLEHHBIM paboynm MecToM npenoaasaTtens. MNpenogaeaTtenb UMeET BO3MOXHOCTb
NIerko yrnpaensTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMU, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, BebrHapbl, KOHGEPEHUMN U ApYyrie BUAbl ayAMTOPHOI Harpy3km obydatowmxcs B yA06HOM U LOCTYMNHOW
NS HUX goOPME C NPUMEHEHNEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPEACTB 00y4eHNs, B TOM YUCNE C UCMOb30BaHNEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMeouiiHas ayaMTopusl Takke ocHaleHa WUPOoKOMoNoCHbIM
[OCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTON, CTY/, MEPCOHA/bHBIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpPamMMHOE
obecneyeHune. Kaxabiii KOMMbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuBHOW komnbioTepHon cetn KDY n HaxopoaTcsa B €4MHOM LOMEHE.
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CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBEeAEHUS nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CAMOCTOSTENbHOM PaboThbl N0 OTAENbHBIM AUCLUMIMHAM, @ TakXe NPakTUK 1
Hay4Ho-nccneposatenbckol pabotel obyyatowwmxcs. Jlabopatopus paccyMTaHa Ha 0AHOBPEMEHHYIO paboTy
obyyalowmxcs akaaemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOLLETO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHme npasun TexHUKKM 6e3onacHoCTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCcTaB 060PYL0BAHNS 1 PACXOAHBIX MATEPUAIOB ONPeLENseTcs CneLnguKon
o0bpa3zoBaTtenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbS

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCNpUATUE UHPOopMaLnUmM o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTtaBuUTb B pa3/IndHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmxcsl BOCMIPUHUMATL OLHY W Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHWUAMI Clyxa NOMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUNPYEMBIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHNE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN1s Nepeaayn MHGopMaLum, opraHn3aunm pasnmyHbIX
(POPM MHTEPAKTNBHOW KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpPoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEeHeHNe AUCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn oopM TEKYILEro 1 NPOMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTN COoavn 3a4yéTa nnm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXNTENbHOCTU BbICTYNNIEHUA oéyqaromerom npu sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTseTcTBuUM ¢ TpeboBaHnamMu GIrOC BO n y4ebHbiM nnaHom no Hanpasnexuto 13.03.01
"TennoaHepreTvka n TennoTexHnKa" n Npodomnio NoaroToeky MpoMmblwneHHas TennosHepreTuka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290303419
Crpanuvua 22 n3 22.

o



