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

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

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

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

B TOM 4MCe NpY BO3HUKHOBEHWUW YPE3BbIHaHbIX CUTYaLIWiA

BbINyCKHUK, OCBOVBLWIWIA OUCLMNHY:

LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

B pesynbTate nsy4yeHns faHHoro Kypca CTyaeHT LOSIXKEH:

3Hartb:

- OCHOBHbIE 3aKOHbl XIMUW, TEPMUHbI 1 OMNpeeneHns;

- OCHOBHble METObl U Crocobbl PeLEeHNst XMMUYECKNX 3aay;

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

- (hakTopbl, ONpenensiowme ycToluneocTb brocdepsl,

- OCHOBbI B3aUMOOENCTBUS XMBbIX OPraHN3mMoB C OKpYXarowwein cpenou;

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

YmeTb:

- MPUMEHATb 3HAHWS MO XMW B CBOEW NPOPECCUOHANbHON AESATENbHOCTY;

- OPVEHTMPOBATLCS B XMMUYECKOW MHADOPMaLIMK B CBOEIN NPOoddeCcCnoHanbHOM O0eaTelbHOCTY;

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

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

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

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

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

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

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

OcBauBaetcsi Ha 1 kypce B 1, 2 cemecTpax.

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

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

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

CamocTositenbHasi pabota - 179 yaca(os).
KoHTponb (3a4€T / ak3aMmeH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 cemMecTpe; 3a4eT BO 2 CeEMECTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290308119
Crpanuua 3 u3 20.

A



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.®.

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
1. |Tema 1. OCHOBHbIE 3aKOHbI XUMWK 1 2 0 0 12
2. |Tema 2. CTpoeHue BelecTsa 1 2 0 0 15
Tema 3. OnekTpoxmmms.
8. "anbBaHM4YeCcKMe aneMeHTbl 1 2 0 2 20
Tema 4. Kopposusa v 3awuta
4. MEeTasnnoB U CNnaBoB 1 2 0 2 18
5. [Tema 5. OnekTponus 1 2 0 2 18
6. [Tema 6. BeegeHne 2 2 0 0 18

Tema 7. OxpaHa atMoCepHOro
Bo3ayxa.MeTonbl OLLEHKM
rPA3HEeHNa atm HOro B X
7 [3arpssHe aTMocpepHoro Bo3ayxa 5 0 0 5 o5
1 NPOMBbILNEHHBIX BEIBPOCOB.
SKONOrM4eCcKnini MOHUTOPWHT.

Tema 8. dusnyeckoe 3arpsasHeHne
8. oKpyxarolwein cpebl z 0 0 = 12
9 Tema 9. ObpalleHune ¢ oTxoaamu 5 0 0 1 18

" [npounsBoacTBa U NnoTpebneHns

Tema 10. OxpaHa BoOHbIX PeCypCoB.
OxpaHa no4s, pacTUTENLHOMO U
10.XvnBOTHOrO MUpa. HopmmposaHue 2 0 0 1 23
HeraTMBHOro BO3L4ENCTBUS Ha
OKpyXaloluyto cpeny

Ntoro 12 0 12 179

4.2 CopepXxaHue QUCLUNNNHDI
Tema 1. OCHOBHble 3aKOHbI XUMUMN

XnMunS Kak 4aCcTb eCTECTBO3HaHUS. I'Ipe,u,MeT xumnn. Belwectso. Xumunyeckne npespaleHuns. ATOMHO-MOJ'IeKyl'ISIpHoe
y4yeHune. Xumumyeckuin anemeHT. CBA3b XMUM C OPpyrmmMmmn Haykamu. 3HayeHune xumnn B popMMpoBaHUN MbIlLNEHUS, B
N3y4eHnn npmnpoabl N pa3BNTNN TEXHUKN. I"IpleeHeHVle HOBbIX KOMMO3UNLKMNOHHbIX MaTepunasioB B Pa3/IM4HbIX OTpacnax
NPOMbILWNEHHOCTN

Tema 2. CTpoeHue BeluecTBa

CTpoeHne aToMa 1 cucTematuka Xxmmmyeckmx anemeHToB. OCHOBHbIE NMONOXEHUS BOMHOBOW MexaHnkn. BonHosas
doyHKUMS. ATOMHbIe opbutanu. KBaHToBble Yucna. MpuHUMn hopMUPoBaHNS 3NEKTPOHHbIX 060N0YEK aTOMOB: MPUHLIMN
MUHMMYMa aHeprun, npuHumn MNaynu, npaenno XyHaa. SnekTpoHHbIE (OOPMYJbl CTPOEHUS aTOMOB U UX rpadomyeckoe
nsobpaxerue. Neprnoaundeckas cuctema anementos [.M.MeHneneesa. Mepuoanyeckuin 3akoH. CTpykTypa
nepuoanyeckor CUCTEMbI U ee CBS3b CO CTPOEHMEM aTOMOB. DNIEMEHThHI s-, p- , d- 1 f-cemelicTs. Nepuoonyeckue
CBOWICTBA 3NIEMEHTOB: PaanyC atoMa, SHeprus MoHM3aunn, CPOACTBO K 3NEKTPOHY, S3NEKTPOOTPULATENBHOCTD,
BaNEHTHOCTb. VI3MEHEHUS XMMMUYECKMX CBONCTB XMMUYECKUX BNEMEHTOB U UX COEANHEHWIA.

Tema 3. dnekTpoxumus. FanbBaHUYECKNE NIEMEHTDI

SneKTpo,qule noTeHunanbl 1 ranbBaHN4Yeckne aneMeHTbl. [1BonHoM SJ'IeKTpI/ILIeCKI/IIZ CNnon n ANEeKTpoOHble noTeHunanbl.
YDaBHeHI/Ie HepHCTa. ["anbBaHNYECKNIA SNEMEHT U ero 9NieKTpoasmXxyuasa cuna. TepMOJJ,I/IHaMI/IKa ranbBaHNM4eCckKoro
NeMeHTa. CTaH,EI,apTHbIVI BO,EI,OpO,EI,HbII7I anekTpon un psan Hal'lpﬂ)KeHI/Iﬁ MeTannos. SHeKTpOXMMI/I‘-IeCKI/Ie CNCTEMDI.
XnMmnyeckne NCTOMHUKN ToKa. Tunbl ranbBaHNYEeCKUX 3/1EMEHTOB.

Tema 4. KOppO3Wi| n 3auuta MetTayuioB U crniasoB

OcHoBHble BMAbI KOPPO3un. XuMmnyeckasi Kopposus. dnekTpoxumuyeckas koppoans. KucnoponHas n sogopoaHast
nenonspvaauns. Kopposus nog aectenem bnyxaatowmx Tokos. Obwme v nokansHble Buabl kKopposun. MeTtoabl
3alMTbl METANNIOB OT KOPPO3WU: NErMpoBaHune, 3alluUTHble NOKPLITUS, aNeKTpoXMMMYeckas 3awnTa. IameHeHve CBOCTB
KOPPO3WNOHHOM cpelbl. IHrMBUTopbl KOPPO3nN.

Tema 5. dnekTponus
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AnekTponus. MNoTteHuman pasnoxenus. MNepeHanpsxeHue. MNocnenoBaTenbHOCTb 3NEKTPOAHbIX NpoLeccos. MNpasuna
LS aHOIHbIX U KaTOHbIX MPOLECCOB NPy 3NeKTponu3e pacnnasa. [paBuna aHoaHbIX 1 KaTOAHbIX MPOLLECCOB Npu
3/1EeKTPONN3e BOAHBIX PACTBOPOB 3NMEKTPONNTOB. DNEKTPONU3 C PACTBOPUMbIMU 1 HEPACTBOPUMBIMU 3NIEKTPOLAMU.
3akoHbl Dapapnes. Boixon no Toky. [MprMeHeHWe anekTponuaa.

Tema 6. BBepeHune

Bospeincteue NPOMbIWNEHHOCTN Ha OKPYyXakLwy nNpupoaoHyto cpeny. OKONOro-aKOHOMUYECKune n 3KO0Nnoro-npaesosbie
cuctembl. Llenn akonorun. PeweHne npo6neM paunoHanbHOro ncnoJyib3oBaHMsA NpuUpPoOHbIX PeCypCoB. rlpe,D,OTBpaLI.l,eHl/le
3arpsa3HeHns 0pr>Ka+ou4e|7| cpeanbl. CoBMelleHNe TEXHOreHHOro U G1OreoXnMMYeckoro KpyrosopoTa BeLlWeCTB. KOHTPO/b
3arpsa3HeHns 0pr>Ka+ou4e|7| cpenbl. aHanNn3 3KOJIornyeckom cutyaumn.

Tema 7. OxpaHa aTmoccpepHoro Bo3.|:|,yxa.MeTo.u.b| OLLeHKUN 3arpsA3HeHusi aTmoccpepHoro sosayxa v
MPOMBbILLIEHHbIX Bbl6|DOCOB. 3konornyeckum MOHUTOPUHT.

3arpsiaHeHue aTMOCPepHOro Bo3ayxa NpOoMbILIEHHBIMU NPEANPUSTUSIMUA 1 aBTOMOBWIIbHBIM TPAHCMOPTOM.
OpraHn3oBaHHbIe 1 HEOPraHN30BaHHbIe UCTOYHMKM 3arpsi3HeHVsl aTMocgepbl. 3aKoHOAATeNbCTBO B 0611aCTM OXpaHsbl
atMocdepHoro Bosayxa. AKTyanbHOCTb 3almnTbl aTMocdoepbl. Cuctema oxpaHbl aTMOCHEPHOro Bo3ayxa ot
3arpssHeHus. OuncTka BblBpocoB B aTMocdpepy. MNnaHnpoBaHne caHUTapHO-3aWUTHbLIX 30H. 3aluTa atMocdpepbl OT
WHbIX BULOB aHTPOMNOreHHoro Boaaenctaus. Knaccudpukaumsa metoos. MeTonbl onpeaeneHns Konnm4eCTBEHHbIX 1
Ka4yeCTBEHHbIX XapakTepuCTVK BblAENEHWA 1 BbIBPOCOB 3arpsA3HAoWmMX BelwecTs B aTMocdpepy. Cnocobbl ot6opa npob
Ans nabopatopHOro aHanmaa u y4eT MeTeoponormiecknx ocobeHHocTer npu otéope npob Bosayxa. OueHka CoCTOSHMS
atMocdepHoOro Bosayxa no peaynbtatam HabnoaeHnsl. PacyeTHole MeToAbl OLIEHKM Ka4ecTBa aTMOCHEPHOro BO3ayxa.
OpraHunzauus cuctembl cbopa v 06paboTky AaHHbIX HabntoaeHKn. OueHKa 1 MPOrHO3 COCTOSIHMS OKpyXatowel cpeabl.
NHgopmaLmoHHoe obecrneyeHmne opraHoB BNacTui U HACceNeHnsl 0 COCTOSIHWN OKpyXatowei cpenbl. Knaccudgpukauus
3KOMOrM4YeCcKoro MOHUTOPUHra. ATMOCHIEPHbIN, BO3AYIWHbIA, BOAHbIA, NOYBEHHbIA, KNMMaTUHECKUA MOHUTOPWHT.
MOHUTOPUHT haKkTOpOB BO3AENCTBMS. MOHUTOPVHI NCTOYHUKOB 3arpsi3HEHUS.

Tema 8. Pusnyeckoe 3arpsisHeHMEe OKpyXaroLLen cpeabl

®duanyeckoe 3arpsasHeHne. PaanoakTmBHoe, CBA3aHHOE C NPEBbILEHNEM ECTECTBEHHOMO YPOBHSA COAEpPXaHMs B cpene
pafMoaKkTMBHBIX BELLECTB. TennoBoe, BO3HMKAIOWEE B pe3ynbTaTte NoBbILEHWs TeMnepaTypbl Cpelbl, raBHbIM 06pa3omM,
B CBSI31 C MPOMBbILWIEHHBIMY BbIOpOCaMM HArpeToro Bo3ayxa, OTXOAsIMX ra3os 1 BoAbl. LLlymoBoe, obpasytoweecs B
pe3ynbTaTe yBeNMYeHUs NHTEHCUBHOCTU 1 MOBTOPSEMOCTH LWYMOB CBEPX MPUPOLHOMO YPOBHS. DNEKTPOMarHUTHOE,
NoSBNAOILEECS B Pe3yNbTaTte N3MEHEHNS 3EKTPOMArHUTHbIX CBOMCTB cpeabl. CBETOBOE - HAPYLEHNE eCTECTBEHHOM
OCBELWEHHOCT MECTHOCTU B pe3ynbTare BO34ENCTBUS MCKYCCTBEHHbIX UCTOYHUKOB CBETA, NPUBOASLIEE K aHOMANWSM B
XN3HW XUBOTHBIX 1 PACTEHWUIA, UIN CHUXEHNS YPOBHS €CTECTBEHHOW OCBEWEHHOCTN M3-3a 3aAbIMIEHHOCTU HUXKHNX
Cnoés atmocepbl.

Tema 9. O6paL,eHune ¢ OTX04aM1 NPOU3BOACTBA U NOTpebneHus

OnpegneneHne NOHATUS OTXOOO0B U UX Knaccudpmkauus. Buaobl obpalieHnst ¢ oTxo4amMm Npon3BoacTsa v notpebneHus.
NuueHsnposaHue B obnacTu obpalleHns ¢ 0TxoaamMm Npou3BoAcTBa 1 noTpedneHus. MacnopTusaums oTxonos 1-4
knaccos oTxofoB. ObpalieHue ¢ 0TXxoaamu NPoM3BOAUTCS C cobntoaeHneM TpeboBaHmin aKkonormieckoi 6e3onacHoCTy.
denepanbHblit KNACCUAUKALMOHHBIA KaTanor 0TX040B.

Tema 10. OxpaHa BogHbIX pecypcoB. OxpaHa noys, pacTUTENIbHOrO U XMBOTHOro MMpa. HopmMuposaHue
HeraTMBHOro BO3AENCTBUS Ha OKPYXaloLLYIo cpeay

NcTouHMKM 3arpsisHeHmnst BoaHbIx 06bekToB. MoBepxHoCTHbIe Boabl. OueHka kadecTsa Boapl. Obume TpeboBaHUs K
COCTaBY U CBOWCTBAM BOfbl A5 Pa3HbIX BUAOB BOAOMNONb30BaHMSA. KOHTPO/b Ka4ecTBa NoBepXHOCTHbIX BOA. CUcTEMbI
BOJOCHA6XEHMUSI MPOMbILNEHHbIX NPeanpuaTuii. CUCcTeMbl BOLOOTBEAESHUS MPOMbIWAEHHbIX NPEeanpPUATUN.
JKonoruyeckas crparerusi passuTs NponssoacTea. Metoapl 1 crocobbl OYUCTKI NPOMbILLNEHHbIX cTokoB. ObpaboTka u
yTUNN3aLmMs 0CaaKoB CTOYHbIX BOM. Moa3eMHble Boabl. XXUBOTHbI MUPp. OB BEKT XMBOTHOrO Mupa. Buonoruyeckoe
pa3Hoobpasue XUBoTHOro Mupa. OxpaHa XnBoTHOro Mupa. OxpaHa cpefbl 06UTaHNs XUBOTHOrO Mupa. Monb3osaHue
XVBOTHbIM MUPOM. PacTutenbHbiit Mup. KynbTypHble pacTeHusi. 3eMenbHble pecypchl (MoYBbl). Buabl oTpuLaTensHoro
BO34eNCTBMS Ha noysy. OLeHKa 3arpsA3HeHns MoYB TOKCUYHbIMY BellecTBaMn. 3aKoHO4aTeNbCTBO B 06M1acTy oxXpaHbl U
obpalleHns ¢ 3eMenbHbIMK pecypcamu. Kateropum o6 bekToB, 0Kas3blBaoLMX HEraTMBHOE BO3AEMCTBUE HA OKPYXAloLLyHo
cpelny. HopmaTtuebl KayecTsa oKpyxatoLien cpenbl. HopMaTtyBbl 0OMYCTUMOro BO3AEMNCTBUS Ha OKPYyXaloLlyto cpedy npu
OCYIECTBNIEHNN XO3ANCTBEHHOW U MHOW AeATeNbHOCTU. HopMaThBbl AOMYCTUMbIX BbIGPOCOB 1 CEPOCOB BEelEeCTs 1
MUKpPOOPraHnM3MoB. HopMaTuebl 06pasoBaHns 0TX0A0B MPOM3BOACTBE U NOTPEBNEHNS 1 NIUMUTBI HA X pasMelleHue.
HopMaTuBbl MHOTO JOMYCTUMOrO BO3OEWCTBUS Ha OKPYXXaloLLyt0 Cpey Npu OCYLECTBNEHUN XO3AACTBEHHOM U UHOM
LesTeNnbHOCTH, ycTaHaBnMBaeMble 3akoHodatenbcTeamm Poccuiickon defepaumnm 1 3aKoHOAaTENbCTBOM Cy6bekToB
Poccuiickoin denepaumni B LENsix oXpaHbl okpyxatolei cpeabl. KOMNnekCHoe 3K0Nornyeckoe paspeLieHme.

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

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMN CaMOCTOATENbHOM PaboThl CTYAEHTOB BbICWIMX YHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBefeHNS TEKYLEro KOHTPOMS YyCNeBaeMoCcTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyiapcTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Beicliero obpasosaHus "KasaHckuii (MprBonxXckuid) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeOEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOTOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknii) doenepansHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbli yHUBEpCuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce U yaaneHns aneKkTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06yHeHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui

(MpwBONXCKMA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI oByyatomxcst
B dheliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boicliero obpasosaHus "KasaHckui

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasosaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcuTeT™.

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
Tan
Ota KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMIUHDI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. OCHOBHblE 3aKOHbI XUMMWK
1 Kgg;gganaﬂ YK-8 2. CTpoeHue BellecTBa
P 3. AnekTpoxumus. ManbBaHNYECKME 3NIEMEHTI
3. SnekTpoxumMus. [ManbBaHNYECKME 3NIEMEHTHI
TOPHbI
2 n:ggfj OpHeIe YK-8 4. Koppoaus v 3awmuta Metanfios 1 CrjasoB
P 5. OnekTponua
IMncbmeHHoe
1. OCHOBHbIE 3aKOHbI XMMNK
3 omallHee 3apaHue [YK-
a A e 2. CTpoeHue BelwecTBa
9k3ameH YK-8
CemecTp 2
TeKyLLMI KOHTPO/Tb
6. BeeneHwne
lMncbMeHHoe 7. OxpaHa aTMocgoepHoro Bosayxa.MeToabl OLEHKN 3arpsi3HeHns!
1 |pomawHee 3apaHve |YK-8 aTMOCepHOro Bo3ayxa v NPOMbIWIEHHbIX BbIBPOCOB.
OKONOrnM4ecKnini MOHUTOPWHT.
9. ObpaLleHre ¢ oTxodamm Npon3BoacTBa 1 notpebneHns
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTbl

NabopaTopHble

YK-8

7. OxpaHa atmocchepHoro Bosayxa.MeToabl OLEHKN 3arpsa3HeHns
aTMOCEPHOrO BO3yXa W NPOMbIWNEHHBIX BbIBPOCOB.
OKONOrN4eCKNA MOHUTOPWIHT.
8. dusmnyeckoe 3arpssHeHne okpyxarouwen cpeibl

9. ObpalueHue ¢ oTXo4amm NPoOVN3BOACTBA U NOTPebneHns
10. OxpaHa BogHbIX pecypcos. OxpaHa noys, pacTUTENbHOMO U
>XUWBOTHOro Mmpa. HopmrposaHve HeraTuBHOro BO34eNCTBMS Ha
OKpYy>XatoLLy'o cpeny

YCTHbIN onpoc

YK-8

6. BeeneHve
7. OxpaHa atMoccpepHoro Bo3ayxa.MeTofbl OLEeHKMN 3arpsi3HeHNs
aTMOCCHEPHOro BO3AyXa M NMPOMbILWIEHHBIX BbIOPOCOB.
OKONOrNYeCKNiA MOHUTOPVIHT.
8. dusnyeckoe 3arps3HeHNe okpyxatoLlein cpeab

9. ObpalleHne ¢ 0TX0LaMU NPOM3BOACTBA 1 NOTpebneHus
10. OxpaHa BoaHbIX pecypcoB. OxpaHa No4B, PacTUTENIbHOrO 1
XUBOTHOrO MMpa. HopMmpoBaHWe HeraTMBHOro BO3NENCTBUS HA
oKpy>Xatolyto cpeny

3auer

YK-8

6.2 OnucaHue nokasartenen v KpuTepmes OLLEHUBAHNS KOMMETEHLMIA Ha pa3/inyHbIX 3Tanax ux coopMmnpoBsaHus,
onucaHue LLKan oLeHMBaHUs

npasunbHO. NpossneHa
npesocxonHas
TeopeTnyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBO€eHbl. Pesynbrar
nabopaTtopHoit paboTol
NOMHOCTbIO
cooTBeTCTBYeT €é
uensim.

MposBneHa xopowas
TeopeTmyeckas
NOAroToBKA.
Heobxoanmble HaBbIKK
N YMEHNS B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoit paboTol
B OCHOBHOM
COOTBETCTBYET €é
uensm.

B OCHOBHOM NnpasunbHO.

NCMNONb30BaHbI
npasunbHO. NpossneHa
yoOBNEeTBOpMTENbHASA
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHUS 4ACTUYHO
OCBOeHbl. Pesynbrar
nabopatopHoit paboTbl
4acTUYHO
COOTBETCTBYET €€
uensm.

HenpaBWibHO.
[MposBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckas
MOAroToBKa.
Heobxonnmble HaBbIKK
N YMEHUS HE OCBOEHDI.
PesynbTar
nabopaTopHoit paboTol
HE COOTBETCTBYET €€
LensM.

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTtp 1
TekyLLUA KOHTPONb
KoHTponbHas ([MpasBunbHO BbiNOAHEHb [[1paBnibHO BbINOAHEHA (3a8aHus BbINONHEHbl  |3a4aHus BbiMOMHEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MpoaeMoHcTpupoBaH  [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauymuTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
NabopaTopHble |O6opynoBaHve n O6opynosaHue n O6opynosaHue n O6opynoBaHue 1
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCMNOMb30BaHbI [METOALI HACTUYHO MEeTOobl UCMONb30BaHbl | 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.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYECKMe [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TeKywWUin KOHTPONb
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
nomaiHee BCe 3aaHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKy. HeyLOBNETBOPUTENbHbIN
BnafeHns MatepmanoMm. |He3HauymTenbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl owun6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNaaeHNS [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWs! K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMNOMHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a4aHuniA.
YMEHWS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWIA.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 2
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. NMoOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€eHbI. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS YACTUYHO 1 YMEHWNS HE OCBOEHHI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONOXEHMS.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
LNCLUMMNINHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHNUS UK UHblEe MaTepuarnbl, He06XoaUMble AN OLLEeHKU 3HaHWUIA, YMEHUIA,
HaBbIKOB U (MN11) onbiTa AesTeNbHOCTU, XapakTepU3yoLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B poLuecce
0CBOEHUsi 0bpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TeKyLwuin KOHTPONb

1. KoHTponbHas pabora

Tembl 1, 2, 3

BbinonHeHne KoHTponbHoi paboTbl no Temam: 1. OCHOBHbIE 3aKOHbI xmMun; 2. CTpoeHue BelwecTsa; 3. Xumnyeckas
CBA3b. 4. XvMunyeckas TepmoamHammka. 5. Pacteopsbl. naponua coneid. 6. ManbBaHn4eckue anemeHTbl; 7. Koppoaus un
3awmTa MeTannoB 1 CNNaBoB. 8. ANEeKTPonu3 pacnnasos U pactBopoB.9. OKNCAUTENBHO-BOCCTAHOBUTENbHbLIE PeaKLUN.
10. Monumepsl.

BapuaHT no TemMe KOppo3ns METANNOB U CcNnaBoB: Melb 1 antoMUHWIA HAXOAATCS B KOHTAKTe BO BIAXXHOM BO3OYXE.
HannwunTe ypaBHEHMS KaTOLHOMO M aHOAHOro npoueccoB. Kakoi MeTann noasepraetcst Kopposum?

2. NabopartopHbie paboTbl

Tembl 3, 4,5

Na6opatopHas paboTta "OCHOBHbIE KNAacChbl HEOPraHNYECKNX coeanHeHniA".

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHUE C HOMEHKIATYPOI HEeOopPraHNYeCcKNX CoeaNHEHWA, n3y4yeHne
Crnocob0oB MONy4eHUst U CBONCTB OKCUAOB, OCHOBaHWIA, KAC/OT U COMei.

Bonpocebl k 3awute nabopaTtopHoit paboThbi.

1. Knaccudprkaumnsi HeopraHm4yeckux coeanHeHIA.

2. Okeuapl: KUCNOTHbIE, OCHOBHbIE, aMdOTEepPHbIe, - HOMEHKNaTypa, ceolicTsa. MpunBecTu NpmMmepsbl, HanucaTb ypaBHEeHUS
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peakuunmn.

3. OcHoBaHus: knaccuchukaums, nonyYyeHne, HOMeHKnaTypa, CBOMCTBa.

4. Knucnotbl: knaccudpmkaums, nonyvyeHne, HoOMeHKNaTypa, CBOMCTBa.

5. Conu: knaccudpvkaums, nony4yeHve, HoMeHkKnaTypa, CBOMCTBa.

1.2. NabopartopHas paboTa "OKUCIMTENBHO-BOCCTAHOBUTENBHBIE peakumnm”

CopepxaHue nabopatopHoli paboThbl: 03HAKOMIIEHNE C peakuUsaMmn, UOYWAMI C UBMEHEHUEM CTENEHU OKUCNEHUS, C
TUNaMN OKUCINTENbHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMn COCTaBNEHUS YPaBHEHNI 9TUX peakLmnii.
Bonpocel k 3awute nabopaTtopHoit paboTbi.

1. Kakune peakumm Ha3biBaIOTCH OKUCNUTENbHO-BOCCTAHOBUTENbHBLIMA?

2. Y10 Takoe OKMCNuTEsNb, BOCCTAHOBUTENb, CTEMNEHb OKNCNEHUSA?

3. Kakme npouecchl HasblBatOTCH OKMCNEHNEM, BOCCTAHOBIEHNEM?

4. Tunbl OKUCANTENbHO-BOCCTAHOBUTENbHbIX PeakUMii: XapakTepPUCTMKA MEXMONEKYNSPHBIX Y BHYTPUMONEKYNSPHbIX
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX peakumii. Peakumn oncnponopLmMoHMpOBaHUS.

5. OKMCNMTENbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTb. [1pMBECTM NpUMeEpLI BewwecTs, obnaaatowmx
OKUCNNTENIbHO-BOCCTAHOBUTENIbHOW OBOWCTBEHHOCTbIO.

6. MocnepoBaTenbHOCTL AEWCTBUIA NPU NCMONb30BAHNM METOA 3NEKTPOHHOrO HanaHca.

Tema 2. CTpoeHue atomMa 1 XMMmyeckas CBS3b

NabopatopHas paboTa "CTpoeHne atoma. DNeKTPOHHbIE CEMENCTBA 3/1EMEHTOB."

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHWE CO CBOVICTBAMU SNIEMEHTOB, OTHOCSILMXCS K 9NEKTPOHHBIM
ceMencTeam s, p, d, U UX COeANHEHUIA.

Bonpocsl k 3awute nabopatopHoit paboThbl.

1. KBaHTOBbIE YMCNA: FNaBHOE, OpOUTANBHOE, MarHUTHOE U CMMHOBOE. Y10 onpenensieT kaxaoe us atnx yucen? Kakue
3Ha4YeHUs MOryT NPUHMMaTb KBAHTOBbIE Yncna?

2. CchopMynumpyiiTe NPMHLMIMIBI 3aN0HEHNS ANEKTPOHHBIX 060I04EK aTOMOB 1 NMOSICHATE UX NPUMEpaMu.

3. ONeKTPOoHHble CeMeicTBa 3NeMEHTOB: S, p, d, f - anemeHTbl. OnpeaeneHve, obwme GOPMyNbl U UX PaCTONOXeHWe B
Tabnvue O.M. MeHpeneesa.

7. 3anucatb aNeKTPOHHbIE KOH(UIypaumm cneayowmx atToMoB 1 rpacdhnyeckne n3obpaxeHmns nx anekTPoHHbIX (OOPMyn B
HOpManbHOM U BO3OYXAEHHOM COCTOSIHUSX:

s - anemeHToB Mg, Ca, Sr, Ba,

p - anemeHToB P, S, Si,

d - anemeHTOB Mn, Fe, Co, Ni.

Kopposunsa metannos.

NabopatopHas paboTa "Kopposusi metannos"

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PA3NNYHBIMW BULAMY 3NEKTPOXUMUYECKONA U XUMUYECKOWA
KOppO3un MeTannos.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Yto Takoe koppo3ns metannos? Kakvne suapl koppoaun metannos Bl 3HaeTe?

2. B 4em 0TAMYMS XMMNYECKOW 1 3NEKTPOXNMNYECKON KOppo3un?

3. Yto npeactaensiet coboli xumMmyeckas koppoans? B kakux cpefax oHa npotekaeT? MpuBeanTe npuMepbl U ypaBHEHUS
peakumnin ra3oBoit KOPPO3nK 1 KOPPO3UN B HESNEKTPONUTAX.

4. KakoB MexaHn3M 31eKTPOXMMMNYECKOR Koppo3nn? Buabl nenonspusaumm.

5. Cxema anekTpoxuMmnyeckor koppoaun. Kak HasbiBaeTcs NpoLecc 0TBoAa 3NEKTPOHOB C KaTOAHbIX y4aCTKOB Npu
9NEKTPOXUMMNYECKOI KOPpPOo3nn?

6. KakoBbl MeTObI 3alWMTbl METANIOB OT KOPPO3UN?

7. Kakne metannbl NpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOOHbIX MOKPbITWIA Ha Xenese?

Tema 7. DnekTponn3 pacTBOPOB U PaCMNaBoB 3NEKTPONMTOB.

NabopatopHas paboTa "OnekTponn3 pacTBopoOB U pacriaBoB 31eKTPonmMToBs"

NabopatopHas paboTa

CopepxaHue nabopatopHoii paboTbl: 03HAKOMIEHNE C ANEKTPONN3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM 1
HepacTBOPMMbIM aHOAOM, NONYyYEHUE LIMHKOBOMO MOKPbITKS.

Bonpocbl k 3awmTe nabopatopHoi paboTbl.

1. Uto Ha3biBaeTCs anekTponu3om? Buapl anektponmaa.

2. Kakne npouecchl NpoTekatT Ha anekTpoaax npy anekTponvae pacnnasa xnopuaa Hatpusa?

3. KakoBa nocnenoBatenbHOCTb paspsana KaTMOHOB Ha KaToe Npuv 3NeKTPonM3e BOOHbLIX PacTBOPOB CONen?

4. Kakosa nocnepnosaTenbHOCTb pa3psaa aHWOHOB Ha aHOAE NPW 3NeKTPONu3e pacTBOPOB CONen C MHEPTHLIM aHOAOM?
MNpuBeonTe npUMepbl MHEPTHBLIX aHO4OB.

5. Kak npotekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbIM (PAacTBOPMMbIM) aHOLOM?

6. [laTb (OOPMYNMPOBKM 1 3anmcaTb MaTeMaTnYeckn NepBblid, BTOPOA U 06 beANHEHHDI 3aKoHbI Dapanes.

7. MNpuymMeHeHne anekTponuaa.

3. [MucbMeHHOEe pomallHee 3agaHue
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Tembl 1, 2

1. MeCTO XxMMnM B CUCTEME €CTECTBEHHbIX HayK. OCHOBHbIE 3Tarbl Pa3BMTUS XUMUW.
2. 3aKOH COXpaHeHMs Macchl BEWECTB.

3. 3aKoH NocTosHCTBA COCTaBa.

4. 3akoH Asoragpo.

5. 3akoH 3KBMBaNEHTOB.

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

6. CoBpeMeHHble NpeacTaBneHns 0 XMMNUYECKON CBA3N.

7. MeTopn BaneHTHbIX CBA3EN.

8. MeTon MonekynsipHblx opbutanein kak nMHeHas KoMbMHaLMs aTOMHbIX opbuTanei.
9. M'mMbpmansaums atoMHbIx opbutanei.

10. JaBneHve napa pacTBopMTENs HaL PacTBOPOM U €ro BAUSIHUE Ha TeMMepaTypbl KUMEHNS 1 3amep3aHuns pacTeopa.
11. Ocmoc, 0CMOTMYECKOE AaBMEHNMeE.

12. MpnMeHeHne 06paTHOro ocMoca B NMPOMbILWIEHHOCTH.

13. 'moponua conei 1 hakTopsbl, BINSIOWME Ha NPOLLEeCC rmaponmaa.

14. MNpumeHeHne npuHumna Jle-lWatense npu rugponnse conei.

15. TunuyHble cnyyan rugponunsa cone.

Ok3ameH

Boripochbl k sk3ameHy:

1. MpeameT 1 3agadm xumun. MecTo XxMmmnm B CUCTEME €CTECTBEHHbIX Hayk. OCHOBHbIE 3Tanbl PasBUTUS XUMUN.
3HayeHne XMy B pa3BUTMN MeONLIMHbBI 1 dapMaLmm.

2. 3aKOHbl COXPaHEeHMs MacCbl N SHEPTUN, KaK KONMYECTBEHHOE BbipaXeHMe NOCTOSHCTBA ABUXEHUS U
HEYHNYTOXMMOCTN MaTepumn. 3aKOH NOCTOSHCTBA COCTaBa.

3. Xummyeckuin akBuBaneHT 1 METOLbI ero onpeaeneHns. 3aKoH 3KBMBANEHTOB 1 KpaTHbIX OTHOWEHWA. 3akoH ABoragpo.
4. OCHOBHbIE TUMbl 1 OMHAMUKA Pa3BUTMS NPEOCTABNEHN O CyWEeCTBOBAHNN U CTPOEHWUM aTOMOB. ATOMHbIE CNEKTPbI U
NPVYMHbBI NX BOSHNKHOBEHMUSI.

5. OnemeHTbl KBAHTOBOI MexaHuku. Y paBHeHue Jlyn-ne-bpoiing. [IBocTBEHHAA Npupoaa aNekTpoHa, Kak BblpaxeHue
3akoHa eanHcTBa U 60pbObl MPOTUBOMONOXHOCTENA.

6. MpuHuUMn HeonpeneneHHocTu Mein3eHbepra. BonHoBoe ypaeHeHmne WpeanHrepa ons atoma Bogopona. Keagpar
BOJTHOBOW (PYHKLMM, ee PUINYECKUIA CMbICH.

7. CoBpeMeHHOe BO33peHre Ha CTpOoeHre atoma. XapakTepucTka COCTOSHMS 3M1EeKTPOHA B aTOME CUCTEMO KBaHTOBbIX
yucen. Pasmepsbl, hopma 1 NPOCTPaAHCTBEHHAS OpUeHTaums opbutanei.

8. MpuHumn Maynu. Mopsinok 3anoNHeHNs YPOBHEN, MOAypPOoBHeR 1 opbutaneit. Mpasuno NyHpa. s, p, d u f ? aneMeHTHI.
9. MNMepuogunyeckmnin 3akoH O.1. MeHgeneesa 1 ero TpakToBKa Ha OCHOBAHWM COBPEMEHHOW TEOPUM CTPOEHNS aToMa.
dusnyecknin cMbicn Homepa nepuoga. Neprodpl n cemencTtea. ['pynnbl M noarpynnbl. KOpoTKuin 1 ANMHHONEPUOAHDIA
BapVaHTbl NEPUOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKOH ? Kak OCHOBHOW 3aKOH NpupoLbl. Meproanyeckuin xapaktep U3MEHEHNs CBONCTBY CBSA3aHHbIX
CO CTPOEHWEM 3NEKTPOHHOI 060I0YKM aTOMOB: aTOMHbIX U MOHHBIX PaaWyCOB, SHEPTUM MOHU3AUMM, SHEPTUW CPOACTBA K
SNEKTPOHY, aNeKTpooTpuLaTeENbHOCTU. Punocockoe 3Ha4YeHe Nepnoan4eckoro 3akoHa.

11. KoBaneHTHas cBsA3b. MloHHas CcBA3b Kak NpeaenbHblid Cnyyar NonspHOM KOBaneHTHOM CBA3W. [OHSATNE BANEeHTHOCTU 1
CTENEeHN OKNCNEHMS.

12. KoBaneHTHO?MexaHN4YeCKmMin pacyeT xmmmyeckoin ceasun B. Meintnepa n JloHooHa. OkcnepuMmeHTanbHas Kpyneas
NoTeHUManbHOM SHEPruM MoNeKybl BOAOPOAA.

13. OcHOBbI METOLA BaNeHTHbIX CBS3ei. MexaHn3M 06pasoBaHnst KOBANEHTHOW XMMYeECKO CBS3U. HacklwaemocTb v
HanpasneHHocTb kosaneHTHow cesian, [l u [ - cesisb. KosanenTHocTb cBsian B Metome B.C.

14. Tnbpnansaumsi aToMHbIx opbutaneii. sp, sp2, sp3 ? rubpuansaumns. dopma n HanpPaeBneHHOCTb FMMOPVAN3MPOBAHHbIX
opbutanei.

15. MeTon MonekynspHbix opbutaneii. CesisbiBatolme, He CBA3bIBAIOWME Y PA3PbIXNSIOWME MONEKYNSPHbIE opbuTtany.
Ycnoeus o6pa3oBaHms U NOPSA0K 3aMONHEHNS MONEKYNspHbIX opbuTanein. dopma MonekynsapHbix opbutaneii. KpatHocTb
cBa3m B metone M.O.

16. 3anonHeHWe MonekynsapHbIx opbuTanei anekTpoHaMn B MONnekynax, 06pasoBaHHbIX aToMaMun 1 MOHAMK 3NIEMEHTOB |,
Il nepronoB NepnoanN4ECKO CUCTEMbI BNIEMEHTOB. DHEPreTMYECKUE AMarpammbl.

17. MexmonekynspHoe B3ammogencTene n ero npmpoga. OpueHTaumoHHoe, NHOYKLUNOHHOE 1 ANCAEePCUOHHOE
B3aumogencTtene. BooopoaHas ceasb. Brionornyeckas ponb BOAOPOAHON CBA3MN.

18. XuMnyeckas TepmoamHamuka. lNepsbiil 3aKOH TepMOaMHaAMUKK. TennoBon adohekT peakumu.

19. Tepmoxumms. TepMoxummnyeckme ypasHeHus. 3akoH JlaByasbe-flannaca. 3akoH [fecca. 9k30- 1 3HAOTEPMUYECKME
npoueccsl.

20. Nepsoe cnenctene ua 3akoHa ecca. Pacyet Tennosbix agppekTos peakunii. Bropoe cnencreue 13 3akoHa 'ecca.
Pacuet TennoBbix ahheKTOB peakuuii

21. OHTanbnus. CTaHoapTHas aHTanbnus obpasosaHus BelwecTea. CTaHOapTHAs SHTANbNNS CropaHns BELWECTBA.

22. QHTponus. Hambonee BEPOSTHOE COCTOSIHNE TEPMOAUHAMUYECKOW CUCTEMBI. PacyeT n3aMeHeHns SHTPOMNMM CUCTEMBI.
23. CBoboaHas aHeprusi Mmb6ca kak KpMTepuin HanpasneHHOCTU NpoLecca.

24. BnavaHve sHTanbNUnHOMO U SHTPONUIAHOMO (DAKTOPOB HA HaMnpasieHne NpoTekaHnusa npouecca.
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25. Obwas xapakTepucTika pacTeopos. Knaccudukaums pacteopoB. KoHLEHTpaLus pacTBOPOB M Cnocobbl ee
BblpaXeHNs.

26. PactBopeHme, Kak hrsnko?xmMmyeckuii npouecc.. Tennosble a¢pdekTbl NPy pacTBOPEHNN.

27. PacTBOPUMOCTb ra3oB B XWUOKOCTSX M €€ 3aBUCUMOCTb OT NapumanbHOro aaeneHus (3akoH MeHpn? JanbToHa),
Temnepatypsl (ypasHeHne KnannepoHa-Knayauyca)

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

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

29. 9nekTponuTbl. MI30ToHMYECKMA achdekT. Teopurs anekTponnTuyiecko auccoumaummn. CunbHble 1 cnabble
anekTponuntbl. CTeneHb anccoumaumm n pakTopbl, BAMSIOWME HA CTEMEHb AMCCOLMaLNN.

30. KoHcTaHTa guccoumauun. 3akoH passeneHns Octeanbga. CTyneHyatbln Xxapaktep guccoumauunu.

31. MpownsseneHune pacTeopmMocTi. KoHCTaHTa pacTBOPMMOCTY ManopacTBOPMMOro aNeKTponuTa, eé ceBsiab C
PacTBOPVMOCTLIO.

32. Ouccouwnaums sogpbl. VioHHoe npounsseneHvne Boabl. BooopoaHbIn U rupoKCUbHbIA nokasaTensb.
33. 'maponua conen. MexaHunam rugponusa. 'maoponna pasnnmyHbix Conen.
34. CteneHb rmgponnsa. KoHctaHTa rugponmsa. CmelleHne paBHoBECUS NPV TMAPONN3e.

35. OkmcnnTenbHO-BOCCTAHOBUTENbHbBIE peakumm, x Tunbl. OCHOBHbIE MOHATUS: OKUCAUTENb, BOCCTAHOBUTENb,
OKMCneHve, BOCCTaHOBNEHUE. BaxHerwme okmcnmtenn n BOCCTAHOBUTENMN B 3aBUCUMOCTM OT UX CTPYKTYPbl U MONOXEHNS
B nepuoanyeckon cucteme O.U. Mengeneesa. OcywecTBneHme OKUCAUTENbHO-BOCCTaHOBUTENbHbIX peakumin B
ranbBaHNYECKMX 3NEeMEeHTax.

36. CTaH,D,apTHbIe 9NEeKTpOoOHble N paBHOBECHbIE 3JIEKTPOAHbIE NOTEeHUMabl MEeTalNoB. aﬂeKTDOXMMVILIeCKI/IIZ psan
Haﬂpﬂ)KeHMVl meTannoB. KOMNEHCaUNOHHbI METOL onpeneneHnsa CtaHoapTHbIX 31EKTPOOHbIX MOTEHUMaNnoB MeTasl/10B.

37. lanbBaHun4eckue aneMeHTbl Bonbta n Akobu-aHnans.

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

40. NpumMeHeHne ranbBaHnyecknx anemeHToB (). MNepBuyHble 1 BTOpUYHble ['D. TonnmeHbie 3.

41. Knaccmdmkaums KOppo3MOHHbIX MPOLLECCOB

42. MexaHn3M XuMn4eckon koppo3sun. Kopposuns B Cyxux rasax v B XMOKOCTSX ? HEaneKTponutax.

43. MexaHn3M aneKTpoxXuMmnyeckom koppoaun. BogoponHas n kucnopogHas genonsipusaums.

44. Bugpl 3neKTpoxXuMmyeckorn koppo3auun. MNpumeps.

45. MexaHn3M NpoTEKTOPHON 3alnTbl METaNI0B 1 CNIasoB..

46. KatogHas 3awmra MeTannos 1 Crnnasos.

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

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

49. MNeps.bIli 1 BTOPOW 3aKoHbl Papanes. SNeKTPOXUMUNYECKUI SKBUBANEHT, XMMUYECKNIA SKBMBANEHT.

50. MpumeHeHne anekTponnsa. SNeKTPonMTNnYecKoe pachnHMpoBaHme MeTannos

CemecTtp 2

Tekywuin KOHTPONb

1. NMucbMeHHOe poMallHee 3apaHue

Tembl 6, 7,9

1. OxapakTepusynte XMMMYECKUiA COCTaB atMocdIepbl U YKaxXmnTe, 4TO MOHNMAETCS NOA XMMUYECKUM 3arpsisHEHNEM
aTMocdpepHoro so3ayxa.

2. MNepeyncnmTte OCHOBHbIE NCTOYHMKM 3arps3HEHNS aTMOCIEPHOro BO3ayxa.

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

4. NanTte onpegeneHne MakCManbHON pa3oBoi 1 CPeaHEeCYTOYHOW Npe-aenbHO AOMYCTUMbIX KOHLEHTPaLMiA BPeaHOro
BelecTBa B aTMocdiepe 1 yKaxu-te, B YEM 3aK/IIO4aETCs pasHuLa Mexay aTUMK BeNMYMHaMu.

5. CBSA3b MeXAY BENNYUHOW NPELENbHO LOMYCTUMOro BbiOpOCca BPELHOro BELWECTBA M (POHOBOW KOHLEHTpaUMEN 3TOro
BellecTBa B atMocgoepe.

6. MpnBennTe NpUMepPbI OPraHN30BaHHbIX 1 HEOPraHN30BaHHbIX BbIGPOCOB B aTMOCHHEPY.

7. MeponpusiTus no 3awmTte aTMOCEPHOro Bo3ayxa OT 3arps3HeHNiA.

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

9. MNprBennTe NPUMEPb UCTOYHVKOB BbIAENEHNS N UCTOYHMKOB BbIBpOCA 3arpA3HSIOWMX BEWECTB HA aBManpeanpusaTusx.
10. OxapakTepu3ayinTe UCTOYHUKN 3arpsa3HEHNs BOOHbIX SKOCHCTEM.

11. Oxapaktepu3ayiiTe METOLbI O4UCTKM NMPOMBIWNEHHBIX CTOYHbIX BOL.

12. HazoBuTe cnocobbl paumnoHanbHOrO NCMONb30BaHNS BOAHbBIX PECYPCOB 3eEMN.

13. K KakuM nocnencteusiM NpuUBOANT 3arpsi3HEHNE BOJOEMOB TsXeNbiMi MeTannamMn? MpueennTe NnpuMepbl Takoro
3arpsi3HeHus.

14. OxapakTepuayiiTe KpUTEPUN, KOTOPbIE YYUTLIBAIOTCS NPV HOPMUPOBAHUM 3arpa3HAIoLIMX BellecTB B Bogoeme. Kako
NPVHLMN NeXUT B OCHOBE HOPMMPOBAaHWS BpedHbIX BElWeCcTB B BOJOEME U B YEM ero CyTb?

15. B yeM pasHuLa Mexay opraHu3oBaHHbIMY 1 HEOPraHU30BaHHbIMU cBpocaMn? YTo Takoe acCUMUNALMOHHAS
CNoCO6HOCTb BOJOEMA M OT KakuX (pakTOPOB OHA 3aBUCUT?

16. B uem 3aknoyaeTcs akonornyeckas posnb noysbl B 6uocdepe? M3 kakux KOMNOHEHTOB cocTouTt Buocdepa 3emnn?
17. DanTe onpeneneHve npenenbHO OOMNYCTUMOW KOHLEHTpauun BpegHoro BelecTea B noyse. [preennte npumepsbl.
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18. MNprBeonTe NpnMepbl aHTPOMOreHHOro BO3AENCTBNSA HA NUTOCHEpY.

19. MpuBeonTe NpMMepbl 3awWwmTbl OKPYXaroLen cpeabl OT TBEPAbIX OTXOLO0B.

20. OxapakTepuayinte NyTn peleHus npobnemol obecnedeHns HaceneHns YNCTON BOOOMN.

21. NpuBeamnTe npuMepbl BIUSIHUSA 3arpPAa3HSAIOLLNX BELWECTB, COAEPXALUNXCS B MPOMBIWAEHHbBIX CTOYHbIX BOAAX, Ha
3[0pOBbe YeNnoBeka.

22. NpuBenmnTe NpMMepbl BIUSHUSA 3arpsa3HSAIOLLNX BELECTB, COAEPXALLNXCS B CENTbCKOX03AMCTBEHHbBIX CTOYHBIX BOOAX,
Ha 300pOBbe YenoBeka.

23. [aiite onpeneneHune akonorudeckoin 6esonacHocTu. MNMpueeaute nprMepbl MeXAyHAPOAHbLIX 4OrOBOPOB B 06nacTu
OXpaHbl OKpy>XatoLein NpMpoaHOA cpebl.

24. HasosuTe BbICWYIO LENb OXpaHbl OKpyXatowen npupoaHon cpenbl. larte onpeneneHne sKonorn4eckoim
6e3onacHoCTy.

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

2. lTabopatopHble paboTbi

Tembl 7, 8,9, 10

NabopaTopHas paboTta €1 "MaMepeHue KOHLEHTPALUM TOKCMYHBIX Fa30B B BO34YXE MPU NOMOLLYM razoaHannsaropa
"Monap-2". ConepxaHne nabopatopHoi paboTbl: 03HAKOMEHNE C METOLLOM ONPELENEHNS] KOHLEHTPAUMN BPEOHbIX
BELLECTB B BO34yxe C MOMOLbIO razoaHanmsaropa "lMonap-2".

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. CocTtaB u cTpoeHne aTMocepsl.

. 3arpssHeHne atmocaoepsl

. Bnobl 3arpsa3HeHuns atmocdepbl N0 MCTOYHKKY NpomncxoxaeHmns. MNpumeps.

. Bnobl 3arpsisHeHns atMocgpepbl no MacwTaby. Mpumepsbi.

. Bnobl 3arps3sHeHuns atmocepbl No arperatHoMy COCTOSHUMIO. MNpumepbl.

. OCHOBHbIE NCTOYHMKM 3arps3HEHMS aTMOCPEPHOro Bo3ayxa.

. Y70 Takoe amuccna?

. OTAnyme amMmccum ot umMmuccuu.

. NpuHunn pelicteng razoaHannaartopa "lMNonap-2"

10. YCTPONCTBO 3N1EKTPOXMMNYECKOr0 AaT4uka.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

NabopatopHas paboTa €2 "OnpeneneHne XecTkocTy BoLbl".

ConepxaHne nabopatopHoii paboTbl: 03HAKOMIEHWE C METOLOM OnpeaeneHns obLei XecTKOCTU BOA4bl TUTPOBAHNEM.
Bonpocel k 3awute nabopatopHoit paboThbl.

. XecTKoCTb NPUPOaHbIX BOS.

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

. EanHnubl xectkocTn.

. \cTouHmMKM coneli xecTkocTw.

. Knaccudhukaums npupogHbix Bog No BENNHNHE XECTKOCTU.

. Cnocobbl YCTPaHEHNS XXECTKOCTH.

. MeTton ocaxpaeHus

. \oHHbIn 0BMeH.

. CyWHOCTb TUTPUMETPUYECKOrO METOLA ONPeaENneHns obLLei XeCcTKOCTU NPUPOAHBIX BOA.

10. HopmupoBaHme kadecTtsa Boabl N0 06LWel XeCTKOCTH.

NabopatopHas paboTa €3 "OnpeneneHune WyMoBOro 3arpsisHeHms".

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

Bonpocsbl k 3awute nabopatopHoit paboTbl

1. YTo Takoe WwyM 1 Kak OH nogpasnensercsa?

2. Ha3oBunTe 0CHOBHbIE (pr3Myeckme xapakTepuCcTUKn 3ByKa, AanTe nx onpeneneHns.

3. VIamepsiemMble BENMYMHBI 3ByKa 1 MX MOPOroBble 3HAYEHNS.

4. Kak onpenenvTtb CyMMapHblil ypOBEHb 3BYKOBOrO AaBNEHNS OT HECKONbKMX

NCTOYHUNKOB?

5. Hante knaccmgomkaumio WwyMoB B COOTBETCTBUM ¢ CaHNTapHbIMA HOPMaMK, NPaBUIaMn 1 rMrmeHNYeCcKuMmn
HopmMaTtuamm ?Lym Ha pabo4drx MecTax, B TPAHCMOPTHBIX CPEACTBAX, B MOMELEHNSX XUNbIX, 0OWECTBEHHbIX 30aHWRA 1
Ha TepPPUTOPUN XWNIOWA 3aCTPONKN?.

6. Kakyto conamnonormyeckyto xapakrepucTtuky wyma Bbl 3HaeTe?

7.Kak Bo3oeincTByeT WyM Ha opraHnam Yyenoeeka? Kakme npogoeccrnoHanbHble 3aboneBaHns OHW Bbi3blBAOT?
8..Kak ocywectensetca HOpMUPOBAHME U KOHTPOMb WyMa Ha NPoun3BoAcTee? HasosmTe HOpMUpPyeEMbIE NapamMeTpbl 1
HOpPMaTMBHbIE JOKYMEHTbI.

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

10.Kakue xapakTepucTkm MOXHO U3MEPUTL C NOMOLLbIO WymMomepa?

NabopatopHas paboTa €4 "OnpeneneHne KOMAIOHEHTHOrO COCTaBa 0TX0a C UCMONb30BAHNEM FPABMMETPUYECKOr0
metona".
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ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C FPaBUMETPUYECKMM METOLOM OMNpPeneNeHNst KOMMOHEHTHOro
cocTaBa 0TXoja.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. Y10 BKNnagbiBaeTcs B NOHATME OTXOAbI?

. Kakue cnocobbl knaccudprkaumm oTxXo00B Halue BCEro NCrnonb3yoTcs Ha NpakTuke?

. Kak knaccudpmnumpyotcst oTxo4bl No arperatHoMy COCTOSHMNIO?

. Kak knaccudpnumpytotcst otxonbl Mo NPOUCX0XAEHUIO?

. Kak knaccudomumpytotcs otxoabl no BMaaM BO3AENCTBMS HA MPUMPOLOHYIO cpeny W yenoBeka?

. Kakune otxogbl oTHOCATCS K OnacHbIM 0TX04am?

. Kak ycTtaHaBnmnBaetcs knacc onacHOCTM OTXOLOB?

. Kakne knaccbl onacHOCTM yCTaHOBMEHbI NS OTXOO0B?

. Yto cnenyet noHnmatb nog obpalleHnem ¢ otxogamm?

10. Yto cnenyeT noHmMMatb nog o6e3BpexmBaHMeM, TPAHCMOPTUPOBKE, YTUAN3aUMM 1 pa3MelleHe 0TX000B?
3. YcTHbIN onpoc

Tembl 6,7,8,9,10

1. Kakmm HopMaTVBHbIM LOKYMEHTOM yCTaHaBNMBaeTCs NOPSAoK pa3paboTkm 1 yTBepXAeHNs HopMaTeBoB 06pa3oBaHuUst
N TMMNTOB pa3MeLleHNs 0TX040B?

2. Kakmm nokyMeHTOM onpenensieTcs nopsaaok opMmMpoBaHnst nacnopTta onacHoro otxoaa?

3. OpraHusauus ynpaeneHns NoTokamm 0TXOA0B Ha ypoBHe cybbekTa Poccuiickoli denepaun, MyHULMNANbHOMO
06pa3oBaHusi, MPOMBIWNEHHOMO NPEeanpPUsTUS.

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

6. DKOHOMUYECKOE perynmpoBaHme B 06nacTy obpalleHums ¢ 0TX04aMU, OXpaHbl BOLHbIX PECYPCOB 1 aTMOCHDEPSI.

7. TpaHcnopT n okpyxatouwas cpeaa. Metoabl 3awmutbl aTMOCEPHOro Bo3ayxa 0T 0TpaboTaHHbIX Fra3oB aBToMobunel
8. CoBpeMEHHble 3KONOrnyeckme npobnembl 1 NyTH NX PELLEHUS.

9. MonennposaHune B 3KONOTnN.

10. MeToLbl OYMCTKM NMPOMbILIEHHBIX BEIBPOCOB OT MbIN 1 Fra30B.

11. MexayHapoaHoe COTpyAHMYECTBO B 0611aCTV oxpaHbl OKpyXatowen cpeapl.

12. Yto BKNagbiBaeTCs B MOHATUE OTXOObI?

13. OxapakTepusyinTe XMMUYECKNiA COCTaB aTMOCADEpPbI U YKaXnTe, YT0 MOHMMaEeTCs No4 XUMUYECKUM 3arps3HEHNEM
arMocdoepHoro Bo3nyxa.

14. lNepeymcnute 0CHOBHbIE NCTOYHMKM 3arpsa3HEeHUs aTMOCIEpPHOro Bo3ayxa.

15. OT Kakux pakTopoB 3aBUCUT NPOLECC paccenBaHns BpeaHbIX BEWECTB B atMocepe.

16. davite onpeneneHve MakCuManbHO pa3oBoi 1 CPeLHECYTOYHON Npe-AefbHO AOMYCTUMbIX KOHLEHTpauuii BpeaHoro
BelecTBa B aTMOCAIepe 1 yKaxu-Te, B YEM 3aK/TIO4aAETCS pasHuLa Mexay aTUMK BETMYMHAMMU.

17. CBS13b MEX Y BENMYUHOA NpeaenbHO AoNyCTMMOro Belbpoca BPeHOro BEWECTBa U DOHOBOMN KOHLIEHTPaLMER 3TOro
BellecTBa B aTMocqoepe.

18. MpvBeanTe NpMMepbl OPraHN30BaHHbIX Y HEOPraHN30BaHHbIX BbIGPOCOB B aTMOCKEpY.

19. Meponpuatva no 3awmte atMoOCEepHOro Bo3ayxa OT 3arpsa3HeHn.

20. B 4eM pasHuLa MexXy NCTOYHVKAMM BbIAENEHVS U UCTOYHUKaMK BbIGpOCa BPEOHbIX BEWECTB B aTMOCHepy.

21. r]pI/IBe,D,I/ITe npuMepbl NCTOYHUKOB BblaeneHns n NCTO4YHMKOB Bb|6poca 3arpsAa3H4oWmnX sewecTs Ha
aBmanpeanpuaTmnax.

22. OxapakTepmayinTe NCTOYHNKN 3arps3HEHNS BOOHbIX 3KOCUCTEM.

23. OxapakTepuayinte METOObl OYNCTKN MPOMbIWIEHHBIX CTOYHbIX BOL.

24. HazoBuTte cnocobbl paunoHanbHOro NCNonb30BaHNs BOLHbLIX PECYPCOB 3eMu.

25. O160p npob 1 aHanma rasoe 13 atMocdepsbl.

3auer

Bonipochl k 3a4eTy:

1. OxapakTepunayiTe XMMNUYECKUIA cOCTaB aTMOCHPEPBI N YKaXUTe, 4TO MOHUMAETCS NoA XMMUYECKMM 3arpsi3HEHNEM
aTMocdepHOro Bo3ayxa.

2. lNepeyncnnte 0OCHOBHbIE MCTOYHUKW 3arpsi3HEHNS aTMOCEPHOro BO3ayxa.

3. OT Kakmx hakTopoB 3aBUCUT NPOLIECC paccenBaHns BPeLHbIX BELWECTB B aTMocdepe.

4. NanTe onpeneneHne MakCUManbHON pa3oBoW U CPedHEeCyTOYHOM npe-aenbHO AOMYCTUMbIX KOHLEHTPaL WA BpeaHOro
BelecTBa B aTMOCcAepe 1 yKaxu-Te, B YEM 3aK/TIO4aETCs pasHuLa Mexay aTUMK BENUYMHaMU.

5. CBsi3b MEX Y BENVMYMHOW NpeaenbHO AoNyCTMMOro Belbpoca BpeLHOro BelecTBa U (OOHOBOI KOHLIEHTpaumei aToro
BellecTsa B aTMocqoepe.

6. MpvBennTe NpMMepbl OPraHN30BaHHbIX 1 HEOPraHN30BaHHbLIX BbIGPOCOB B aTtMOCHepy.

7. MeponpusiTus rno sawmre aTMOCEPHOro Bo3ayxa OT 3arps3HeHNiA.

8. B yeM pasHumua Mexay UCTOYHUKaMK BblOENeHNs 1 UCTOYHMKAMK Bbibpoca BpeOHbIX BEWECTB B aTMocdepy.

9. MpuBennTe NpUMepPbl UICTOYHMKOB BblOENEHUS 1 ICTOYHMKOB BbiBpOCa 3arpsi3HSIOWMX BEWECTB Ha aBnanpennpusaTumsix.
10. OxapakTepunayinTe NCTOYHUKUN 3arpsS3HEHUS BOOHbBIX SKOCMCTEM.

11. OxapaktepunayinTe MeToAbl O4NCTKM NMPOMbIWIEHHBIX CTOYHbBIX BOA,.

12. HasoBuTe cnocobbl paLmMoHansHOro Cnob30BaHWs BOAHbLIX PECYPCOB 3eMN.
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13. K kakvM nocnencteusiM NpUBOANT 3arpsi3HEHNE BOJOEMOB TsXeNbiMM MeTannamMn? MpueennTe NnpuMepbl Takoro
3arpsi3HeHus.

14. OxapaKTepM3y|7|Te Kputepun, KoOTopble Yy4nUTbIBAKOTCA NP HOPMUPOBAHUKN 3arpsa3HAOWNX BeweCTB B BO4OEME. Kakoi
npuHUKMN NexXunT B OCHOBE HOpPMUPOBaHNA BpedHbIX BEWECTB B BOOJOEME N B YEM €ro CyTb?

15. B 4eM pasHumua Mexay OpraHM3oBaHHLIMU 1 HEOPraHW30BaHHbIMK cbpocammn? HTo Takoe acCUMUNSALIMOHHAS
CNoCcoBHOCTb BOAOEMA M OT Kaknx (oakTOpOB OHa 3aBUCMUT?

16. B ueM 3aknoyaeTcs akonornyeckas posnb noysbl B 6uocepe? 3 kakux KOMNOHEHTOB cocTouTt buocdepa 3emnn?
17. Havite onpenenexHve npegenbHO JONYCTMMON KOHLEHTPaLMM BPeLHOro BewecTsa B noyse. [puseaute npumepsl.
18. MNprBeonTe NpMMepbl aHTPOMOreHHOro BO3AENCTBUS Ha nuTocdepy.

19. MNprBeonTe NpyMepsbl 3awWwmTbl OKPYXaloWen cpedbl OT TBEPAbIX OTXOO0B.

20. OxapakTepusyiTe nyTn peweHuns npobneMol obecrne4eHnst HaceneHmsl YUCTON BOOON.

21. ﬂpVIBe,D,I/ITe NpuMepbl BNINAHUA 3arpsa3HAaoWLnX BewecTs, cogepXxalnxcs B NPOMbIWIEHHbIX CTOYHbIX BOAAX, Ha
3[00p0Bbe YenoBeka.

22. NpuBeanTe NpMMepbl BINSIHUS 3arps3HSIOLLNX BELLECTB, COAEPXALUNXCS B CENTbCKOX03SACTBEHHbBIX CTOYHBIX BOAAX,

Ha 3[0pOBbe YenoBeka.

23. [aiite onpeneneHune akonornyeckoi 6esonacHocTu. Mpueeaute npuMepbl MeXAyHAPOAHbLIX AOrOBOPOB B 061acTu

OXpaHbl OKpyXatoLen NpupoaHON cpedpb!.

24. HasoBuWTe BbICLWYIO LieNIb OXPaHbl OKpyXatowern NpupoaHon cpenbl. [lainte onpeneneHne skonormyeckon
€30MacHoCTK.

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

26. Kakas akonormnyeckas OOKYyMeHTauuna OonxHa ObITb Yy 00BbEKTOB HEraTMBHOro Bo3aencTems 1-4 Kareropuwn.

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

28. Noka3zartenu kayecTtBa atmocgpepHoro Bodayxa: NAK, OBYB, N3A, KN3A.
29. PacyeTHble MeTobl N0 NPOrHO3MPOBaHUIO 3arpsi3HeHNs BO3ayxa.

30. OT60p Npob 1 aHann3 rasos 13 aTMocdepbI.

31. EanHas rocynapctBeHHast cMcTeMa 9KoorM4eckoro MOHUTOPMHIa.

32. OcHOBHbIe NPUHLUWNbI NOCTPOEHUA CUCTEM KOHTPONMA 3ara3oBaHHOCTU Ha NPOMbIWEHHbIX NpeanpuaTusax. I'Ipanma
KOHTpONA Bbl6pOCOB.

33. MIHcTpyMeHTanbHble MeToAbl OLEHKM COAEPXaHNs 3arpsi3HSIOWMUX BEWECTB B aTMOCHEPE U NMPOMbILWIEHHbIX
Bblbpocax.

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

36. SﬂeKTpOMaFHI/ITHOG n3ny4yeHume n ero BinsaHne Ha oKpyXxatruyro cpeny. MeToab! 1 I'Ipl/l60pb| KOHTPONA
9NIEKTPOMArHUTHOro n3ny4eHns n nokaumn NCTOYHUKOB 3arpsAa3HeHus.

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

38. Yto BkNnamobiBaeTcs B NMoHATE oTxoAbl? Kakne cnocobbl knaccngukaumm 0TX040B Yaue BCero NCnonb3yoTes Ha
npaktmke? Kakme oTxonbl OTHOCATCS K OMacHbIM 0TXo4am?

39. Yto cnenyeT noHMMaTb non obpaleHnem ¢ otxogammn? HYTo cnenyet NnoHMMaTb Non 06e3BPEXMNBAHNEM,
pa3MeLleHneM, XpaHEHNEM OTXOA0B?

40. JlvueHsnpoBaHme B obnactu obpalleHmsl ¢ oTxonamu.

41. lNnata 3a HeraTMBHOE BO3OENCTBME HA OKPYXatolwyto cpeay.

42. NabopaTtopHo-aHanuTn4yeckoe obecrneveHne esTenbHoCcTM B obnactu obpalleHns ¢ 0TXo4amm.

43. OpraHusauus ynpaeneHns NoTokammn 0TX040B Ha ypoBHe cybbekTa Poccuiickoit depepaumu, MyHALMNANBHOrO
06pa3oBaHuUst, MPOMBIWAEHHOMO NPEANPUATUS.

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

45. DKOHOMUYECKOE perynupoBaHune B obnactui obpalleHunst ¢ 0TXoLamu, OXpaHbl BOOHbLIX PECYPCOB U aTMOCEPDI.
46. TpaHcnopT 1 okpyxarwas cpefa. MeTobl 3aWmTbl aTMOCHEPHOr0 BO34yxa OT 0TpaboTaHHbIX ra3oB aBToMobunei
47. CoBpeMeHHble 3KONOrmyeckre Npobnemsl 1 NyTH UX PELIEHWS.

48. MogenuposaHue B 9KONOrnu.

49. MeTopbl O4UCTKM NMPOMBILNEHHBIX BEIBPOCOB OT MbIN U ra30B.

50. MexayHapoHOe COTPYIHMYECTBO B 06NACTM OXpaHbl OKpyXatowei cpeabl.

6.4 MeTonunyeckue matepuanbi, onpeaensiiowLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO No SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Ins 3ayéra:
56 6annos 1 6onee - "3a4TeHo".
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55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaHUS 3HAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHUsi KOMMETEHLUIA 6annos
Cemectp 1

TeKyLWin KOHTPOb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHunsl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 20
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenonasatento. OueHnBarTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BnaneHne
MeToaaMU, YMEHWNS U HaBblkW, HEOOBX0OMMbIE AN BbINOMHEHNS 3a0aHUIA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatowmecs
paboThl NPOBOASAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

lMncbMeHHoe Oéyqaroumecg nony4aroT 3agaHne no ocseweHno Oﬂpe,ﬂ,eﬂéHHbIX TeopeTndHeckunx
gomMaulHee BOMPOCOB Mnn peweHnto 3ana-d. PaboTa BbINONMHSIETCS MMCbMEHHO fOMa U 3 10
3anaHue cpnaértcs npenogaBsare’sito. OueHuBatoTcs BnageHne martepunanom no teme
pa60TbI, aHanmTn4yeckune CﬂOCO6HOCTI/I, BnageHne Metonamun, yMeHmnsa n HaBblkKK,
HeobxoOMMble ONS BbIMONHEHUS 3a0aHWUA.

OkK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMNUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHus) no Bcem Temam kypca. Obydatowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MateprasnoM, ero CUCTEMHOE
OoCcBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NMpKn
aHanuase NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNiA.

CemecTp 2
TeKyL i KOHTPONb

MucbMeHHoe  [O6yyatolumecs NonyyatoT 3ajaHue Mo OCBEWEHNI0 ONpefenéHHbIX TeOPeTUYECKMX
JomallHee BOMPOCOB UM pelueHunto 3aad. PaboTta BbINONHAETCS NMMCbMEHHO OOMa U 1 20
3afaHve cnaétcs npenopasatento. OUeHVBAOTCS BNaaeHne Matepuanom no teme
paboTbl, aHANUTNYECKMe CrNoCoBHOCTU, BNafieHue MeToAaMm1, YMEHNS N HaBbIKW,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, obyyatomecs
pabothi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
ob6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS HAa NpakTuieckmx 3aHsaTuax. Obyyatowmecs
BbICTYMaloT C Aoknanamu, COOBWEHNSAMN, AOTONHEHNSIMU, Y4acTBYIOT B 3 10
LMCKYCCWW, OTBEYAlOT Ha BOMpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JOMaLHel NoAroTOBKM Mo TemMe, CroCoBHOCTb CUCTEMHO M NIOTMYHO U3naratb
MmaTtepwvan, aHanMa3npoeaTtb, POPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbIE BOMPOCHI.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNINHBI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
gopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMWIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. MNepeyeHb OCHOBHOW U [ONOMHUTENbHON Y4eO6HOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMNIUHDI
(mopyns)
7.1 OcHoBHast nuTeparypa:

1. AxmeToB H.C. Obwas n HeopraHu4eckas Xumust [9nekTpoHHbIi pecypc] : y4ebHuk/ H. C. AxmeTos - CaHkT-INeTepbypr:
INaHb, 2018. - 744 c. - Pexum goctyna: https://e.lanbook.com/book/107904
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2. Obwas xmmusi. Teopus 1 3a8aum [DNeKTPoHHbIR pecypc] : yuebHoe nocobue / H.B. KoposuH [1 ap.] ; noa pen. H.B.
KoposuHa, H.B. Kynewosa. - 9nekTpoH. aaH. - CaHkT-Metepbypr : NlaHb, 2018. - 492 c. - Pexum goctyna:
https://e.lanbook.com/book/104946 - 3arn. ¢ skpaHa.

3. MuHka H.J1. Obwas xumuns: yuebHrk ons 6akanaBpoBs, CTyn. HEXMM. crel. By30oB / nofg pea. B.A. MNonkosa, A.B.
Babkosa. - 18-e 3., nepepab. u gon.. - Mockea : IOpaiit, 2012. - 898 c. - (bakanasp). - Bubnwuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (97 2k3.).

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

7.2. lononHUTeNbHasa nuteparypa:

1. Boromonosa W.B. HeopraHnyeckas xumusi: yuebHoe nocobue / boromonosa A.B. - M.: Anbgpa-M, UHOPA-M, 2016. -
336 c.- ISBN 978-5-98281-187-5 - Pexxum pgoctyna: http://znanium.com/catalog/product/538925

2. OcHOBbI XMUK [SNEKTPOHHBIN pecypc]: y4ebHuk / B.I. MeaHoB, O.H. leBa. - Mockga : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum poctyna: http://znanium.com/bookread.php?book=421658

3. KoposuH H. B. Obwas xumus [TekcT] : yuebHuk ans Bysos / H. B. KoposuH . 9-e nsa., nepepab .Mockea : Boicwas
wkona, 2007 . 557 c. (Mobenmtens KoHkypca ydebHukoB) .? Mpwun.: ¢. 535-542 . Mpudp MO .? B nep . ISBN
978-5-06-004403-4 (38 aK3).

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

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

6. Xpuctoghoposa H.K. OcHoBbl akonoruu: yuebHuk /Xpuctodpoposa H. K., 3-e uag., gon. - M.: Marnctp, HAL,
NH®PA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaspwart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexum goctyna:
http://znanium.com/catalog/product/516565

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

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIs)

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

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumu Mpwn npopaboTke NEKLUMOHHOrO MaTeprana PeKoOMeHAYeTCs akTBHO NONb30BATLCS , KPOME OCHOBHOIA
1 OOMONHUTENBHON NMTEepaTypbl, NEPUOANYECKAMMN N3OAHNUAMY MO NPOUIIIO CBOErO HanpaBneHns
no4roToBku. o kaxnol TeMe npopaboTatb HEMOHSATHBLIE BOMPOCHI, MCMONb3Ysi B TOM YACE PECYPCHI
MHTEPHeTa 1 y4ebHO-METOLMYECKYIO NUTEPATYPY Ha Kadenpe.

nabopatopHblie| PaboTa Ha nabopaTopHbIX 3aHSTUSAX NpennonaraeT akTMBHOE UCMOoNb30BaHWE TEOPETUHECKOrO
paboTbl MaTepuana no A4aHHON OMCUMMINHE Y CMEXHbIM HanpaBneHWsiM 3HaHwii. [Lns NoaroToBKM K 3aHATUSIM

peKoMeHAayeTCs BblAensTb B MaTepuarne OCHOBbI METOLIOB MCCE0BaHW COrNacHo TeMaTnke

nabopatopHbIx paboT no aucumnnvHe 'Xumus u akonorus'. Mpu BbiNonHeHUK nabopaTtopHbix paboT

cnepyeT BblOENSATb Creayolmne KOMMOHEHTbI:

- TeOpeTNYeckme OCHOBbI METOAOB NpoBeAeHs nabopaTopHbix paborT;

- CBSI3b NPOBOAVMbIX NaBopaTopHbIX PaboT U pelaembix C UX NOMOLWbIO NPUKNAAHBIX 1

TEOPeTUYECKMX 3a4ay, BbITEKAIOLWMX NPU U3ydeHUr AUCUMNINHBL 'XUMUS 1 9KONOrns';

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

Mpwv npoBeneHn nabopaTopHbIX 3aHATUI Npenoasatenb yaenseT BHUMaHue doopMyMpoBKam

BbIBOAOB, CMOCOBHOCTY CTYAEHTOB CPaBHMBATb, aHANN3MPOBaTh, HAXOAUTb HECOOTBETCTBUS,

OLIEHVBAET YPOBEHb 3HAHWI CTYOEHTOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | B camocTosTenbHol pabote pekoMeHayeTcs B nepByio odepenb obpallartbcsi K OCHOBHOM
TenbHas nuTepatype, NPeaNoXeHHol npenoaasaTeneM. PekoMeHayeTcst perynsipHO 3HaKOMUTLCS C
pabota nepuoamnyeckol nuTepaTypori no xmMumn B obnacTu byayuel NpogeccrmoHanbHom nesiTenbHOCTY.
Ocoboe BHUMaHue crnenyeT yaensate paboTte co CNpaBoYHOM nMTepaTypoi.

KOHTponbHas | KoHTponbHas paboTa BbINOMHSAETCS CTYAEHTOM MO CBOEMy BapuaHTy (NocneaHve aBe umMdpbl Homepa

pabota 3Q4ETHOM KHUXKM).MpY BEINOAHEHUW KOHTPONBbHOW PaboTbl NCMOMb3YETCS YYETHO-METOLMYECKOE
nocobue, cneunanbHo paspaboTaHHoe Ansi CTyLeHTOB 3a04HOM popMbl 0By4eHMsl. BbIMonHEeHHYO 1
LOSIXXHbIM 06pa3oM 0gPopMIIEHHY0 paboTy HeobxoAMMOo NpeacTaBuTb Ha Kadgpenpy 3a 10 aHe 0o
3a4eTHO-9K3aMeHaLMOHHOW CECCUN.

nucbMeHHoe | B nMcbMeHHOM 3anaHumn HeobxoaMMo NPUBOAUTL 0CODbIE JOCTUXEHMS YYEHbIX B 06nacT XMmnn 1
nomalHee | 3Konoruu, NPUBOANTL NPUMEPLI HAUNYYWKMX AOCTYMHbIX TEXHOMOrWiA. MNpaBnna opopMneHns o 06bem

3agaHue NMMCbMEHHOro [OMallHEero 3aaaHunsl yctaHaBnvMBaeTcs npenonasaTeNieM Kak 1ekTopoM, Tak U
npenonasaTenem, nposoasiumm nabopatopHble paboTol.

aK3aMeH MonrotoBka K 9K3aMeHy 3aK/IOHAETCH B OCMbICIEHHOM U3Y4YeHUI MaTepuana JUCUMMIAVHBI N0 BCEM
NCTOYHMKAM: y4eBHbIM, HOPMATUBHBIM LOKYMEeHTaM, 1abopaTopHbIM 3aHATHSAM, a TakXe C
MCMOMNb30BaHNEM 3MIEKTPOHHbBIX PECYPCOB. DK3aMeH nposoanTcs no bunetam. Mo 6unetam naercs
BPEMS 4Ns NMOArOTOBKM K OTBETAM, HO LAETCS Npaso oTBeyath 1 63 noarotosku. JononHnTenbHble
BOMpoCh! ByoyT 3afaHbl, ECNM CTYOEHT HE PACKPbIN MOAHOCTHIO BOMPOC, AEMOHCTPUPYET HEMONHOE
1AM oWNBOYHOE NOHMMAHWNE N3NAaraemMoli TEMbI, OTCYTCTBOBAS HA 3aHSATUSX.

yCTHbII7I onpoc YCTHbIN onpoc npennonaraet UCNob30BaHWe BCEX BUOOB NMHGOOPMALINN: aynmosmayaanom,
TEKCTOBOW, NONy4YeHHbIX HA ayANTOPHbIX 3aHATUAX 1N NP CaMOoCTOATENbHOW NOAroTOBKE U yMeHune
HaxoOunTb B3aMMOCBA3b MeX 4y BCEMU pa3nenamm MsyqaeMon AncunninHbl 1 CMEXHbIMA
HanpasneHnsamMmn 3HaHWA. I'Ipm CaMOCTOSATENbHOM NOArOTOBKE PeKomMeHayeTcs ocoboe BHMMaHue
yaenaTb Hanbonee CNoXHbIM TeMam.

3avet Mpu NOAroToBKe K 3a4eTy PEKOMEHOYeTCs NCMOMb30BaTb HE TONIbKO OCHOBHYIO M LOMONHUTENbHYHO
nnuTepatypy, HO 1 HOPMaTUBHO-3aKOHOAATE/bHbLIE LOKYMEHTbI B Cpepe aKonornm. 3a4eT npoBoaAnTCs
no 6unetam. Mo 6unetam naetcs BpeMsi 458 NOArOTOBKU K OTBETaM, HO JaeTcs NpaBo oTeevaTb 1 6e3
noarotoeku. MNpenogaeaTenb, NPUHUMAOWNI 3a4€T, UMEET NPaBo 3a4aBaTtb AOMONHUTENbHbIE
BOMPOCHI MO NporpamMmme AUCLUUMIUHDI.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHune aucumnnamnHbl "XumMusi n akonorns" npeanonaraeT UCrosib30BaHWe Celyiowero nporpaMMHoro obecnedeHuns un
VNHCPOPMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

YyebHo-mMeTonmYeckas nutepatypa ons AaHHOW ANCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obyyatowmmes. SBC "ZNANIUM.COM" comepxut nponsseneHns
KPYMHENIWMX POCCUNCKUX YHEHDBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OpraHoB, npenoaasaresnei BeayLimx By30B CTPaHbl,
BbICOKOKBaNMPULMPOBAHHbIX CMELManMcToB B pasnuyHbix cgpepax busHeca. ®oHn 6nbnmotekn cpopMUpPOBaH C y4eToM
BCEX M3MEHEeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadoun, astTopedeparbl, guccepTauunm, SHUMKIoNEeaMmn, CnoBapu U CNpaBoYHNKN,
3aKoHOAAaTEeNbHO-HOPMATUBHbIE AOKYMEHTI, CrieunanbHble Nnepnoanyeckme n3aaHns n N3faHus, Bbinyckaemble
uspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToAMYECKan nnTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUN B SNEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkNtoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU NEPUOLNYECKUX U3OAHWNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLNYECKM U3NAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.
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YyebHo-mMeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCs 3NeKTPoHHON BmubnunoTtedHoin cuctemoit (36C), npepoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHEeT K y4ebHoi nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHWUW NPSMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMmnpoBaHns PoHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOOGXOAUMOW ANs OCYLLECTB/IEHUs 06pa3oBaTeNnbHOro
npouecca no aucuunnuHe (Moayno)

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

MynbTumeaunitHas ayautopus, BMecTMocTblo Honee 60 Yenosek. MynbTumMeauinHas ayantopust COCTOUT M3
WHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €AUHOIA CUCTEMON yNpaBieHNs, OCHaWEHHass COBPEMEHHbBIMW CPeaCTBAMM
BOCMNPOM3BEeaAeHWS 1 BU3yanuaaumm nioboi Buoeo 1 ayamo MHopMauum, nony4eHns 1 nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMeANAHOM ayaMTOpuA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLUMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TakXe MHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoLWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OWMOB, MePCOHAaNbHbIN KOMMNboTep (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoit MUKPOOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noaknodeHusi: USB,audio, HDMI.
NHTepakTuBHas TpubyHa npenoaasatenst aBnseTcs KNoYeBbIM 3IEMEHTOM yrpaBneHns, 06 beanHSIOWMM BCE YCTPOMCTBA
B eOMHYI0 CUCTEMY, U CNY>XXUT NONHOLLEHHBbIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
NIerko yrnpaensiTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMKN, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, sebuHapbl, KOHGEPEHUMN 1 Apyrue BUabl ayAMTOPHON Harpy3km obydatolwmxcs B yA06HOM U OOCTYMNHOW
NS HUX goOPME C NPUMEHEHEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPeACTB 00y4eHNs, B TOM YUCNE C UCMOMb30BaHUEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenniiHas ayaMTopust Takxke ocHaleHa WUPOoKOMoNoCHbIM
[IOCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiownii cobol paboyee MecTo npenonasatens u He meHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrPamMMHOE
obecneyeHune. Kaxaplii KOMNbOTEP UMEET WPOKOMONOCHBIV AOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl MOAKIHOHEHbI K
KoprnopaTuneHOW kKoMmnbioTepHon cetn KDY n HaxopaTcs B €4MHOM LOMEHE.

CneunanunsmposaHHas nabopaTopvsi ocHaleHa o6opyaoBaHneM, Heo6XoaNMbIM A1si NpoBeAeHWst nabopaTtopHbix pador,
NPaKTUYeCcKMX 3aHSATUA 1 CAMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUMUMMHAM, a TakxXe NPakTUK 1
Hay4Ho-nccnepoBatenbckol paboTel obydatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0JHOBPEMEHHYI0 paboTy
oby4aloWmnxcst akagemMnyeckon rpynnsl MMbo Noarpynnbl. 3aHATMS NPOBOASATCS Nod PYKOBOACTBOM COTPYAHMKA
YHVMBEpPCUTETA, KOHTPONVPYIOWETO BbINONHEHVE BULOB y4ebHol paboTbl 1 cobntofeHne npaBun TexHukyn 6e3onacHoCTu.
KayecTBeHHbI 1 KONMYEeCTBEHHbIN cocTaB 060pyA0BaHNS 1 PACXOAHbIX MATEPMAoB onpenensieTcs cneLngukon
06pa3oBaTtenbHbIX NPOrpamM.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuTb B pa3/IndHbIX BUOAX 6e3 notepun OaHHbIX WK CTPYKTYpPbI,
npengycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYLWEHWUAMI Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHEHNEe NPOrpaMMHbIX CPeACcTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasNbHbIX nabopaTtopuii U CUMYSILIMOHHBIX
TEXHONOINIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4N1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npenonasaTeneM, B TOM yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS| BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OopPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|M09| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM ﬂpOMe)KYTOHHOIZ arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 13.03.02
"OnekTposHepreTUKa 1 SNEKTPOTEXHUKA" 1 MPOCOUIIIO NOArOTOBKU DNEKTPOCHabXeHMe .
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